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Preface

Welcome to the Mutation Surveyor User’s Manual. The purpose of the Mutation Surveyor
User’s Manual is to answer your gquestions and guide you through the procedures necessary
to use the Mutation Surveyor application efficiently and effectively.

Using the manual

You will find the Mutation Surveyor User’s Manual easy to use. You can simply look up the
topic that you need in the table of contents or theindex. Later, in this Preface, you will find a
brief discussion of each chapter to further assist you in locating the information that you
need.

Special information about the manual

The Mutation Surveyor User’s Manual has adual purpose design. It can be distributed
electronically and then printed on an as-needed basis, or it can be viewed onlinein itsfully
interactive capacity. If you print the document, for best results, it is recommended that you
print it on a duplex printer; however, single-sided printing will also work. If you view the
document online, a standard set of bookmarks appearsin aframe on the left side of the
document window for navigation through the document. For better viewing, decrease the
size of the bookmark frame and use the magnification box to increase the magnification of
the document to your viewing preference.

If you do print the document using a single-sided printer, you might see a single

@ blank page at the end of some chapters. This blank page has been added solely to
ensure that the next chapter begins on an odd-numbered page. This blank page in
no way indicates that your book is missing information.

Conventions used in the manual

The Mutation Surveyor User’s Manual uses the following conventions:

* Information that can vary in acommand—variable information—is indicated by
a phanumeric characters enclosed in angle brackets; for example, <Mutation |D>. Do not
type the angle brackets when you specify the variable information.

* A new term, or term that must be emphasized for clarity of procedures, isitalicized.

* Mutation Surveyor provides multiple ways of accessing the same Mutation Surveyor
functions (for example, amain menu option and atoolbar button). For brevity and ease of
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Preface

use, this manual references only one method—the main menu—for accessing functions;
however, you can use whatever method best suits your working needs.

Page numbering is “online friendly.” Pages are numbered from 1 to x, starting with the
cover and ending on the last page of the index.

Although numbering begins on the cover page, this number is not visible on the
cover page or front matter pages. Page numbers are visible starting with the first
page of the table of contents.

This manual isintended for both print and online viewing.

« If information appearsin blue, it isahyperlink. Table of Contents and Index entries
are also hyperlinks. Click the hyperlink to advance to the referenced information.

Assumptions for the manual

The Mutation Surveyor User’s Manual assumes that:

Y ou are familiar with windows-based applications and basic Windows functions,
navigational elements, and icons such as the Printer Setup icon on a Print Preview page.

References to any third party standards or third party software functions were current
during the development and release of this version of Mutation Surveyor.

Organization of the manual

In addition to this Preface, the Mutation Surveyor User’s Manual contains the following
chapters and appendices:
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Chapter 1, “ Getting Started with Mutation Surveyor,” on page 21 details the Mutation
Surveyor installation regquirements, and the procedures for installing and upgrading the
application. It also describes how to launch Mutation Surveyor and it provides an
overview of the mgjor navigational elements in the application.

Chapter 2, “Project Setup,” on page 53 guides you through the necessary stepsfor setting
up aproject in Mutation Surveyor.

Chapter 3, “Graphical Analysis Display,” on page 79 details the layout and functions of
the Graphical Analysis Display, which visually presents mutation project data.

Chapter 4, “Mutation Surveyor Graphical Reports,” on page 101 details the variety of
graphic-based standard reports that are available in Mutation Surveyor for providing
detailed information about a mutation project. The chapter contains a summary of
descriptions, report field labels, report functions, and report caveats for al the various
standard mutation reports.
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Chapter 5, “Mutation Surveyor Standard Reports,” on page 127 detailsthe variety of text-
based standard reports that are available in Mutation Surveyor for providing detailed
information about a mutation project. The chapter contains a summary of descriptions,
report field labels, report functions, and report caveats for all the various standard
mutation reports.

Chapter 6, “Mutation Surveyor Custom Report,” on page 165 details the Custom report,
which contain options for building atailored report that provides detailed information
about your mutation projectsin aformat that best suits your specific working needs.

Chapter 7, “Mutation Surveyor Customer Reports,” on page 185 details the various
customer report templatesin Mutation Surveyor. Each report wasinitially developed asa
template to provide custom content that met a specific customer’ s needs. All these report
templates are now available from the Reports > Customer Reports option on the Mutation
Surveyor main menu.

Chapter 8, “GenBank File Editors,” on page 227 details the tools that are specifically
designed for editing GenBank files and Sequence files.

Chapter 9, “Mutation Surveyor Tools,” on page 263 details the variety of tools that are
available in Mutation Surveyor for optimizing input data and analyzing results.

Chapter 10, “Mutation Surveyor Specialized Applications,” on page 327 details the use
of Mutation Surveyor for some specialized applications.

Chapter 11, “Multiple Projects,” on page 341 detail s Mutation Surveyor’ s capabilitiesfor
modifying existing projects and for working with multiple projects.

Chapter 12, “ Reviewing and Editing M utation Projects,” on page 355 detailsthefunctions
and thetool sthat are availablein Mutation Surveyor for adding and editing mutation calls
in aproject.
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Getting Started with Mutation
Surveyor

The Mutation Surveyor software application uses patented anti-correl ation technology to
provide highly accurate discovery of DNA variants from Sanger sequencing traces. This
software isideal for the analysis of data from Applied Biosystems, Beckman-Coulter and
MegaBA CE systems. This chapter details the installation requirements, and the procedures
for installing and upgrading the application. It also describes how to launch Mutation
Surveyor and it provides an overview of the major navigational elementsin the application.
It also detail s how to configure user management for your Mutation Surveyor instance.

This chapter covers the following topics:

« “Mutation Surveyor System Requirements’ on page 23.
» “Instaling Mutation Surveyor” on page 24.

« “Starting Mutation Surveyor” on page 26.

« “Mutation Surveyor Conventions’ on page 27.

* “The Mutation Surveyor Main Window” on page 29.

» “Configuring User Management” on page 34.

* “Managing Groupsin Mutation Surveyor” on page 42.
*  “Managing Usersin Mutation Surveyor” on page 47.
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Mutation Surveyor System Requirements

Mutation Surveyor is supported only on Windows and I ntel-powered Macintosh operating
systems. It is not supported on Linux or UNIX-based operating systems. Mutation Surveyor
recognizes only PC file formats. If you are running Mutation Surveyor on an Intel-powered
Macintosh OS, you must use the ABI PRISM 3100 Genetic Analyzer Conversion Utility to
convert the Macintosh files formats to PC file formats before you can analyze the files with
Mutation Surveyor. You can download this utility at http://www.appliedbiosystems.com/
support/software/3100/conversion.cfm.

System

Requirements

Windows PC

Operating System—Mutation Surveyor can function on Windows 32-
or 64-bit systems with x86 architecture. Mutation Surveyor is
compatible with the following Windows operating systems: Windows
Vista, Windows 7, Windows 8, Windows Server 2008 R2, Windows
Server 2012 R2.

Processor—Dual core with 1.8 GHz

RAM: 2 GB

Available hard drive space: 60 GB

Intel Powered
Macintosh

Operating System—~Parallels desktop for Mac (Mac OS/virtual
machine dependent) or Apple, Boot Camp or VMware Fusion (Mac
OS/virtual machine dependent)

RAM: 2 GB
Available hard drive space: 60 GB
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Installing Mutation Surveyor

You must have Administrator rights for the computer on which you are installing
A Mutation Surveyor.

Murtation Surveyor islicensed in three different ways, each of which follow slightly different
installation procedures—\Validation, Local, and Network:

» Vadlidation license—The Validation license isatria license that provides all the
functionality of apurchased license. Y ou can load data, create and save new files, analyze
and visualize data, and so on. The Validation license does not require an operating key
and you can install this version on an unlimited number of computers. The Validation
license expires 35 calendar days from installation.

You must contact SoftGenetics to receive a disc that contains a fully functional, 35
day trial of the software.

* Local license—The Local license isfor installation on a a single computer.

*  Network license—The Network license is for installation on multiple client computers
that are connected to alicense server computer.

To install Mutation Surveyor
The Mutation Surveyor Installation wizard guides you through the steps that are necessary to
install a Mutation Surveyor license. The default installation location is
C:\Program Files (x86)\SoftGenetics\M utation Surveyor
but you can always select a different installation directory.
When you are installing Mutation Surveyor, keep in mind the following:

Version Comments
Validation Accept the default Program Manager Group to ensure that program
operability is not negatively affected.
Local « An operating key is supplied with a Local license. Make sure that you
follow the specific installation instructions that are included with the
key.

Note: After you have installed the operating key on a computer, you
should not remove it; otherwise, you might need to reset the
computer to accept the operating key again.

« Accept the default Program Manager Group to ensure that program
operability is not negatively affected.

« At the prompts to enter your registration information, enter the
information exactly as SoftGenetics supplied it to you.
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Version

Comments

Network

If you have a USB dongle and a 32-bit OS, then you can use the
NetDog License Manager; otherwise, you must the SoftGenetics
License Server Manager.

At the prompts to enter your registration information on the server
computer, enter the information exactly as SoftGenetics supplied it to
you.

Mutation Surveyor User’s Manual
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Starting Mutation Surveyor

After Mutation Surveyor has been installed on your computer, a shortcut icon for the
application is placed on your desktop. An option for the application is also available from
your Start menu. You can double-click the desktop icon to open Mutation Surveyor, or you
can select the option from your Start menu.

If your Mutation Surveyor administrator has configured User Management for
your Mutation Surveyor instance, then you are prompted to enter a user name and

password before Mutation Surveyor opens. Contact your administrator if you need
assistance.

Figure 1-1:  Mutation Surveyor desktop icon
f 'II
FJﬁ'j

Figure 1-2:  Mutation Surveyor main window
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Mutation Surveyor Conventions

Mutation Surveyor uses conventions in both its terminology (genomic terms and mutation
terms) and its output to ensure consistency and accuracy when you are manipulating and
analyzing mutation project data.

Genomic terms

In genomics, the same term or definition can have multiple meanings or interpretations. Asa
result, you must know how specific genomic terms are defined for usein Mutation Surveyor.
Figure 1-3 shows a sequence region which contains a gene model. Mutation Surveyor uses
the following terms to define the different areas of a gene:

(A)—The sequence, which is the complete order of nucleotidesin agene.

(B)—mRNA, whichisaregioninagenethat contains part of the reading framethat codes
for a specific portion of the complete protein. mMRNA regions can include sequences that
code for amino acids (red fill in Figure 1-3) and untranslated sequences (no fill in Figure
1-3).

(C)—CDS, or the coding sequence, whichisaDNA regionin agenethat istransated into
protein.

(D)—Intron, which are the regions of the precursor mRNA that are spliced out to make
the mature mRNA.. These introns might be within the untranslated region of the mRNA
or they might be between CDS regions of mRNA.

Figure 1-3:  Mutation Surveyor genomic terms

(A] - Sequence

e : | | (B) - mRNA
= : | | : (C) - CDs
[F— ] - (D) - Intron

Mutation terms

The following list details how specific types of mutations are defined in Mutation Surveyor:

»  Silent—Coding and non-coding mutationsthat do not affect the amino acid sequence.

*  Synonymous—M utationsfound only in the coding region that do not affect the amino
acid sequence.
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*  Non-synonymous—M utations found only in the coding region that affect the amino
acid sequence.

* Nonsense—A non-synonymous mutation that resultsin a stop codon.

* Mosaic—Might be used in place of somatic mutations (2D small peak) or
heteroplasmy.

Reports and graphical output

*  When analyzing samples from a polyploid organism, Mutation Surveyor displays the
results for only the two dominant alleles (the alleles with the two highest frequencies) in
any report or graphical display.

* Mutation Surveyor supports both standard and non-standard genetic codes as defined in
Version 3.9 of the NCBI Genetic Code table. (See ftp://ftp.ncbi.nih.gov/entrez/misc/datal
gc.prt.) To analyze samplesthat require tranglation using anon-standard genetic code, the
GenBank file must contain the correct Translation table number. If the GenBank file does
not contain this information, Mutation Surveyor defaults to using standard genetic code.
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The Mutation Surveyor Main Window

The Mutation Surveyor main window is your starting point for the Mutation Surveyor
application. The window provides quick accessto all the Mutation Surveyor functions and
system tools. The Mutation Surveyor main window has five major components—the title
bar, the main menu, the toolbar, the Browser pane, and the Viewing and Reporting pane.

Figure 1-4:  Mutation Surveyor main window
sl Mutation Surveyor [
; rocess sp EY EE s ools elp
[BRC ] (Untitled)|
{3 Fle
S MUTATION
Valid?.io_ll
Title bar
The name “Mutation Surveyor” appearsin the title bar at the top of the Mutation Surveyor
main window.
Figure 1-5:  Title bar
&)l Mutation Surveyor
Main menu

Themain menu is set up in astandard Windows menu format with menu commands grouped

into menus (File, Process, Display, Reports, Tools, and Help) across the menu bar. Some of
these menu commands are available in other areas of the application.

Figure 1-6:  Main menu

File Process Display Reports Tools Help

Mutation Surveyor User’s Manual 29



Chapter 1

Getting Started with Mutation Surveyor

Main window toolbar

The toolbar provides quick access to all the Mutation Surveyor functions. Figure 1-7 below
shows the Mutation Surveyor toolbar after the application first opens. The Mutation
Surveyor toolbar is updated dynamically with other toolbar buttons based on the files that
you load and/or the post-processing steps that you select. Place your mouse pointer over a
toolbar button to open tooltip text for the button.

Figure 1-7:  Mutation Surveyor Toolbar

ed I E BB

Button Description

Open Files—Opens the Open Files dialog box which you use to load GenBank files,
- references files, and sample files for a project.

Save Project—Saves all the project files to a single file mutation project file with an .sgp
= extension. You can open an entire project in a single step by opening this .sgp file.

Raw Data to Processed Data—Enabled when AB1/ABI files without base call

It information are uploaded and Load Raw Data is selected for the Mutation Project
settings. Converts the raw files so that base call information is displayed.

S Run—Runs the currently loaded project in Mutation Surveyor.

=

X Restart—Opens the Options dialog box which you use to modify the current project

settings. You can then run the project again using these new settings.

E Show/Hide Browser—Shows/hides the Browser pane in the Mutation Surveyor main
window.

Browser pane

30

The Browser (left) paneisarranged in aclassic Windows Explorer-stylefolder structure. The
top-level folders are the File folder and the Contig folder. The File folder contains up to three
sub-level folders—GenBank File, Reference File, and Sample File—which contain the
GenBank files, the reference files, and the sample files, respectively. The Contig folder
contains subfolders for each of the contigs that were created from the analysis. After you run
aproject for the first time, an entry also exists for the Mutation Report. (See Figure 1-8 on

page 31.)
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Figure 1-8:  Browser pane
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For a detailed discussion about contigs and the Browser pane, see “ Contig

directory for a Mutation Surveyor project” on page 76.

To navigate the Browser pane

To open afolder, click the Expand icon = next to the folder, or double-click the folder.
To close afolder, click the Collapseicon . next to the folder.

Toview theraw trace for afile, double-click anywhere on thefile entry. (Theicon for the
selected fileturns green B .) The trace opens in the Viewing and Reporting (right) pane.
To clear the trace for afile, double-click anywhere on the file entry again.

Ty

CTRL-click to select multiple files to view their corresponding traces at the same

Figure 1-9:  Viewing a trace for a single file
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Figure 1-10: Viewing traces for multiple files
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» Toview the Mutation report, double-click the Mutation Report entry. The Mutation report
opensin the Viewing and Reporting pane. (See “ Mutation Report” on page 129.)

Figure 1-11: Mutation Report in the Viewing and Reporting pane

Sample File Reference File |Dir |Gene |Exon |F|F |Start |End |Size |Qualit_|Mutﬂ |Mutati0n1
ERCAT_012345 10B_2 A_1_s 2007-1|BRCAT_AmplD_FA_S1-R  BRCA1 2 30746 3027 a2 111 307E3AAT 278T:T/5521
ERCAT_185729 104 _1_A_1_i 2007-11BRCAT_AmplD_R_S1R  BRCA1 2 30503 30852 350 26
ERCAT_185729 104 2 A_0 i 2007-11BRCAT_AmplD_A_S1R | BRCA1 30503 30852 350 |26
ERCAT_185729 10B_1_A_0 s 2007-1|BRCAT_AmplD_FR_S1-R  BRCA1 30753 3027 269 11

30753 3027 269 11

BRCAT 185729 106 2 F0_s 2007-1|BRCAT_AmplD_FS 1R BRCAT
0503 30952 /0 %5
0503 30952 /0 %5

BRCAT_Z64381_108 1 F_1_o 2007-1|BRCAT_AmplD_FS 1R BRCAT
0759 3041 283 10
30759 3041 283 10

BRCAT 264361 108 2 FL0_s 2007-1|BRCAT_AmplD_FS 1R BRCAT
0977 31416 440 7
0977 31416 440 7

BRCAT_264381_10B_1_F0_o 20071|BRCAT_AmplD_FS 1R BRCAT
31143 31460 318 0
31143 31460 318 0

BRCAT 264381 108 2 F1_o 20071|BRCAT_AmplD_FLS 1R BRCAT
0975 3414 440 11
0975 31414 440 11

BRCAT_012345_118_1F 15 2007-1|BRCAT_AmplD_F G 2F | BRCAT
313 31460 323 0
313 31460 323 0

BRCAT 012345 118 2 F 1 o 20071|BRCAT_AmplD_F S 2F | BRCAT
0975 3414 440 10
30975 3414 440 10

BRCAT_012345_116_1_F 1| 2007-11|BRCAT_AmplD_F S 2F | BRCAT
3134 31460 327 0

30388446 35600 /R$20
30388446 35600 /R$20

30388446 3560 0/R$14
30388446 3560 0/R$14

31389C:C6 430P: PAAG22
31389C:C6 430P: PAAG22

1
BRCAT_012345 11B_2 F 1_s 2007-1)BRCAT_AmplD_F_52-F  BRCA1

BRCAT_185723 114 1_F 0 s 2007-1)BRCAT_AmplD_F_ 5 2-F  BRCA1

BRCAT_185723 114 2 F 0 o 2007-1|BRCAT_AmplD_F_S2-F  BRCA1
BRCAT_185723 11B_1_F_1_i_2007-14BRCAT_AmplD_F_52-F  BRCA1
BRCAT_185723 11B_2 F 1_i_2007-14BRCAT_AmplD_F_52-F  BRCA1
BRCAT_264381_11A_1_F 0 i 2007-10BRCAT_AmplD_F_ 5 2-F  BRCA1
BRCAT_264381_114_2 F 0 s 2007-1|BRCAT_AmplD_F_S 2-F  BRCA1

BRCAT_264381_11B_1_F 0 s 2007-1|BRCAT_AmplD_F_ 5 2-F  BRCA1

31407C>CT 4396R>R/CH32
31407C>CT 4396R>R/CH32
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Viewing and Reporting pane

The Viewing and Reporting (right) pane displays graphics, reports, and other information
depending on the post-processing options that you have selected.

Figure 1-12: Viewing a trace in the Viewing and Reporting pane
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@ Reports and views are discussed in the appropriate chaptersin this manual.
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Configuring User Management

After Mutation Surveyor isinstalled, user management can be configured for it. User
management requires that a user be authenticated before logging in and using the
applications. You can configure user management independently for each computer
(localhost) on which Mutation Surveyor isinstalled. In this configuration, the SoftGenetics
Server service must be installed on each computer on which Mutation Surveyor isinstalled.
Because the same user management configuration is part of the installation process for
Geneticist Assistant and NextGENe, the steps that you must follow to install the
SoftGenetics Server service depend on whether Geneticist Assistant and/or NextGENe has
already been installed on the localhost. Alternatively, a single server can host the
SoftGenetics Server service and you can configure each Mutation Surveyor host to connect
to this single server to verify user credentials. When you configure user management, you
must always configure the Administrator user account first. Only the Administrator user has
al the necessary privileges for managing other users. All other users are standard users.
After you configure user management, you must turn on user management. You can aso
always turn off user management at any time without deleting any of the user configuration
information.

Surveyor uses fromthe default directory (C:\ProgramData\MySQL\MySQL Server
5.1\Data), then before configuring user management, you must contact
tech_support@softgenetics.com.

@ If you changed the directory for storing the MySQL information that Mutation

To configure user management

34

independently for each computer (localhost) on which Mutation Surveyor is
installed. To configure user management with a single server hosting the
SoftGenetics Server service, contact tech _support@softgenetics.com.

@ The following procedures detail s the configuration of user management

1. If Geneticist Assistant or NextGENe is already installed on the computer on which you
are configuring user management for Mutation Surveyor, go to “To turn on user
management” on page 38; otherwise, do the following:

* Logon tothe host computer as a Windows user that isalocal Administrator.

» Toavoidissueswith User Account Control settings, right-click on the Mutation
Surveyor desktop shortcut and on the context menu that opens, select Run as
administrator.

2. Onthe Mutation Surveyor main menu, click Help > User Management > Install Local
Service.

The License page for the SoftGenetics Server Setup wizard opens. The page details the
license agreement for installing the SoftGenetics Server service.
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@ Be patient. It might take a few minutes for the SoftGenetics Server Setup wizard to
open.

Figure 1-13: SoftGenetics Server Setup wizard, License Agreement page
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3. Click | Agreeto accept the license agreement.

The Settings page for the SoftGenetics Server Setup wizard opens. By default, the page
is prepped for configuring the Administrator user.
Figure 1-14: SoftGenetics Server Setup wizard, Settings page
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Admanistrabor Sabup
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[ emeck [ merz | [ comel |

4. Dothefollowing:
* Leavethe user name set to Administrator, or modify it as needed.

* Inthe Password field, enter the password for the Administrator user.

The only invalid character for the password is a space. There are no other special

@ requirements or restrictions for the Administrator password. It can adhere to your
organization’s standards and any other requirements as needed. If you forget or
lose this password, it is not recoverable.
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* Inthe Verify field, enter the Administrator password exactly as you entered it in the
Password field.

* Inthe Email field, enter the email address for the Administrator user.

The current version of User Management does not support email notifications;
however, an email addressis still required.

5. Click Next.

The Choose Components page for the SoftGenetics Server Setup wizard opens. A single
component, the Server, is listed on the page.

Figure 1-15: SoftGenetics Server Setup wizard, Choose Components page

7 Safgenstics Sanser Sabup == =
Chsose Compani:nks
e whhichs Fesbures of Softgeratics Seever you mant boinstall O

e e componenks o sant bo install and wncheds the components wou don't mant o
fretal, Chek: Irgtal bo start the installation,

Sedeck components bo inestall :m

Space recuired: S5MB

[ apsck |[ metal | [ cancel

Server service are displayed on the page. Make sure that you have sufficient space

@ After you select the server, the space requirements for installing the SoftGenetics
on the computer to install this service.

6. Select Server, and then click Install.

The Installation page for the SoftGenetics Server Setup wizard opens. The page details
the componentsthat are being installed and the status of theinstallation. See Figure 1-16
on page 37.
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Figure 1-16: SoftGenetics Server Setup wizard, Installation page
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Note the following about the installation:

If MySQL has not already been installed on the local host, then after installation of
MySQL is complete, click Close at the prompt; otherwise, the installation begins
with the installation of the other server components (Python, Django, and Apache).

During theinstallation of the other server components, you might receive Security
Alerts. Theinstallation is set up to handle these al erts and with the exception of a
Windows Security Alert for Apache (see below), no special action is required.

After Apacheisinstalled, a Windows Security Alert opensindicating that the
Windows Firewall has blocked some features of the installation. Click Unblock to
alow the Apache HTTP Server to operate correctly on the localhost.

Figure 1-17:  Windows Security Alert for Apache
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After installation is complete, Completed is displayed at the top of the Installation page.

Figure 1-18: SoftGenetics Server Setup wizard, Installation page for completed installation
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7. Click Close.
The SoftGenetics Server Setup wizard closes. Mutation Surveyor remains open.

8. Continueto “To turn on user management” below.

To turn on user management

1. Onthe Mutation Surveyor main menu, click Help > User Management > Manage
Settings.

The User Management Settings dialog box opens. The General tab is the open tab.

Figure 1-19: User Management Settings dialog box, General tab

-
User Management Settings - Mutation Surveyor

General l Users ]

Service host: | localhost

™ Turn on user management

-

View Log...

oK | Cancel

2. Leave Service host set to localhost.
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3. Select Turn on user management.
Remember last user becomes available.

4. Leave Remember last user, or optionaly, clear it.

If Remember last user is selected, then when a user logs into Mutation Surveyor,
the Username field on the Login dialog box is automatically populated with the
user name for the user who last logged into Mutation Surveyor.

5. Click OK.

The Administrator Verification dialog box opens. The dialog box indicates that
Administrator verification is required to apply the changes.

Figure 1-20: Administrator Verification dialog box
f Login - Mutation Surveyor [iz-,r

Administrator verification to the host is required to apply the changes.

Usemame: |Administ|ator

Password: ||

oK | Cancel

6. Inthe Usernamefield, leave the Administrator username as-is, or optionally, modify the
name as needed.

7. Inthe Password field, enter the password for the Administrator user.
8. Click OK.

A message opens, indicating that to apply the changes that Mutation Surveyor must be
closed and reopened and asking you if you want to close Mutation Surveyor how.

9. Click Yes.
The message closes.
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10. Start Mutation Surveyor.
The Login dialog box opens.

Figure 1-21: Mutation Surveyor Login dialog box
f Login - Mutation Surveyor &11

Usemame: ||

Password: |

oK | Cancel

Settings...

11. Enter the Administrator username and password, and then click OK.

The Login dialog box closes and Mutation Surveyor opens. Now, every time a user
opens Mutation Surveyor, they are prompted to enter a username and password before
they can use the application.

needed groups and users for your Mutation Surveyor instance. See “ Managing
Groups in Mutation Surveyor” on page 42 and “ Managing Users in Mutation
Surveyor” on page 47.

@ If you are the Administrator user, you should now continue to setting up the

To turn off user management

After configuring and turning on user management for your Mutation Surveyor instance, as
the Administrator user, you always have the option of turning off user management. This
does not delete any user configuration information. It simply means that users are not
required to be authenticated before they log in to and use Mutation Surveyor. You can always
turn user management back on.

1. Start Mutation Surveyor.
The Login dialog box opens.

Figure 1-22: Mutation Surveyor Login dialog box
f Login - Mutation Surveyor &11

Usemame: ||

Password: |

oK | Cancel

Settings...
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2. Enter the Administrator username and password, and then click OK.

Mutation Surveyor opens.

3. Onthe Mutation Surveyor main menu, click Help > User Management > Manage
Settings.

The User Management dialog box opens. The General tab is the open tab. Turn on user
management is selected.

Figure 1-23: User Management Settings dialog box, General tab

User Management Settings - NextGENe Software [Administrator]

General lUsers ] Groups ]

Service host: | localhost

I¥ Turn on user management

¥ Remember last user

View Log...

oK | Cancel

4. Clear Turn on user management.
5. Click OK.

A message opens, indicating that to apply the changes that Mutation Surveyor must be
closed and reopened and asking you if you want to close Mutation Surveyor now.

6. Click Yes.

The message and Mutation Surveyor close. Now, any user can start Mutation Surveyor
without any authentication. The user configuration information, however, is not deleted,
so you can aways turn user management back on if needed.
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Managing Groups in Mutation Surveyor

Users are the people who log into Mutation Surveyor, whether they are adding and
reviewing content, or just using the application in aread-only capacity. A groupisa
collection of usersthat have the same permissionsin Mutation Surveyor. Asthe
Administrator user for Mutation Surveyor, you are responsible for managing al the groups
for your Mutation Surveyor instance and managing the users for these groups to ensure that
your users have the appropriate permissions avail able to them in Mutation Surveyor. You can
assign users to one of the four default groups that are installed with every instance of
Mutation Surveyor, or you can create your own groups with the needed permissions, and
then assign users to one of these groups.

Mutation Surveyor Default User Group
Reporter Technician Analyst Supervisor
Assigned Permissions
View Project Y Y Y Y
Export Results Y Y Y Y
Create and Run Project N Y Y Y
Re-run Project N N Y Y
Edit Variants N N Y Y
Manage Analysis Settings N N N Y
Manage Report Settings N N N Y
Manage Knowledge Base N N N Y

Managing groups for Mutation Surveyor consists of adding new groups, editing existing
groups, and deleting groups.

To manage groups in Mutation Surveyor

42

1. Onthe Mutation Surveyor main menu, click Help > User Management > Manage
Settings.

The User Management Settings dialog box opens. The General tab is the open tab. See
Figure 1-23 on page 41.
2. Click the Groups tab to openiit.

Thetab lists the four default groups that are installed with every instance of Mutation
Surveyor as well as any groups that have been configured for your Mutation Surveyor
instance. If applicable, it aso lists any groups that have been configured for your
Geneticist Assistant and/or NextGENe instances. See Figure 1-24 on page 43.
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Figure 1-24: User Management Settings dialog box, Groups tab

-
User Management Settings - Mutation Surveyor [Administrator]
General ] Users Groups l
Groups
Mo, | Mame | View Project Export Report Create &Run... | Rerun Project | E
1 Reporter fes fes Mo Mo M
2 Technician Yes Yes Yes Mo N
3 Analyst fes fes fes fes Y
4 Supervisor fes fes fes fes i
'l 1 +
User list
‘ -
Add Group Edit Group | Delete Group |
oK | Cancel |
J

3. Optiondly, to view alist of all usersthat are currently assigned to a group, select the
group.
The usersthat are assigned to the selected group are displayed alphabetically by
username in the User list pane.

4. Continue to one of the following:

“To add anew group” on page 44.

“To edit agroup” on page 44.

“To delete agroup” on page 45.

Mutation Surveyor User’s Manual

43



Chapter 1
Getting Started with Mutation Surveyor

To add a new group
1. Click Add Group.

The Add Group dialog box opens.

Figure 1-25: Add Group dialog box
rAdd Group [-ﬁ-r

Group name: |

Permissions: []View Project

[ 1Export Report

[ ]Create & Run Project

[ ]Re-run Project

[C]Edit Variants

[ 1Manage Analysis Settings
[ IManage Report Settings

[ 1Manage Knowledge Base

oK | Cancel

2. Inthe Group namefield, enter the name for the new group.

3. Onthe Permissions list, select the permissions for the new group.

4. Click OK.
A message opens, indicating that the new group was successfully created.

5. Click OK.
The message closes. The Groups tab remains open with the newly added group
displayed on the tab.

6. Click OK.

The User Management Settings dialog box closes.

To edit a group

Editing a group from the Groups tab consists of modifying the permissions for the group. If
you want to edit agroup by adding or deleting users, then you must do so from the Userstab.
(See “Managing Users in Mutation Surveyor” on page 47.) Also, you cannot edit agroup
name. If you need to rename a group, then you must delete the current group, and create a
new group with the new name, and then reassign all the users who were associated with the
deleted group to this new group.

Although you can edit the permissions that are assigned to the Mutation Surveyor
default groups, SoftGenetics strongly recommends that you not do so. Instead, you
should create a new group with the appropriate permissions and then assign users
to the new group.
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1. Select the group for which you are modifying the permissions, and then click Edit
Group.

The Edit Group dialog box opens. The group nameis displayed in the Group name field,
and you cannot edit it. The permissions that are currently assigned to the group are also

displayed.
Figure 1-26: Edit Group dialog box
rAdd Group [iz-,r

Group name: |

Permissions: []View Project

[ 1Export Report

[ ]Create & Run Project

[ ]Re-run Project

[C]Edit Variants

[ 1Manage Analysis Settings
[ IManage Report Settings

[ 1Manage Knowledge Base

oK | Cancel

2. Modify the permissions for the group as needed.
3. Click OK.
A message opens, indicating that the group was successfully edited.
4. Click OK.
The message closes. The Groups tab remain opens.
5. Click OK.
The User Management Settings dialog box closes.

To delete a group

Although you can delete any of the Mutation Surveyor default groups,
SoftGenetics strongly recommends that you not do so. Instead, you should delete
only those custom groups that you have added for your Mutation Surveyor
installation.

1. Select the group that you are deleting, and then click Delete Group.

A message opens, indicating that you are del eting the sel ected group, and prompting you
to click OK to confirm the deletion.

Mutation Surveyor User’s Manual 45



Chapter 1
Getting Started with Mutation Surveyor

2. Click OK.
The message closes, and a second message opens, indicating that you have successfully
deleted the selected group.

3. Click OK.

The second message closes. The entry for the group isremoved from the Groupstab.The
Groups tab remains open.

4. Click OK.
The User Management Settings dialog box closes.
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Managing Users in Mutation Surveyor

Users are the people who log into Mutation Surveyor, whether they are adding and
reviewing content, or just using the application in aread-only capacity. If you are the
Administrator user for Mutation Surveyor, then you are responsible for managing all the
other users for your Mutation Surveyor instance. Managing users for Mutation Surveyor
consists of adding new users, editing existing users, and deleting users. You can also view
the activity for your Mutation Surveyor users (logging in to or logging out of Mutation
Surveyor) inalogfile.

To manage users in Mutation Surveyor

1. Onthe Mutation Surveyor main menu, click Help > User Management > Manage
Settings.

The User Management Settings dialog box opens. The General tab is the open tab. See
Figure 1-23 on page 41.

2. Optionaly, to view the activity for your Mutation Surveyor users (logging in to or
logging out of Mutation Surveyor) in alog file, click View Log.

The User Management Log file opens onscreen. Thefilelists all the activity for your
Murtation Surveyor users, and if applicable, for your Geneticist Assistant and/or
NextGENe users aswell. You can click Save to File to save the log file with a name and
alocation of your choosing.

Figure 1-27: User Management Log file

B User Management Logs @J E@éj

Event Logs Save to File... |
Time User Client Event Detail -
2014-07-1708:34:01  Administrator Crash Geneticist Assistant crashed with User Administrator at time 2014-06-20 .
2014-07-1708:34:01  Administrator Login User Administrator logged in.

2014-07-17 10:17:37  Administrator Crash Geneticist Assistant crashed with User Administrator at time 2014-07-17 || =
2014-07-17 10:17:37  Administrator Login User Administrator logged in.

2014-07-17 14:17:12  Administrator Crash Geneticist Assistant crashed with User Administrator at time 2014-07-17
2014-07-17 14:17:12  Administrator Login User Administrator logged in.

2014-07-24 10:00:183  Administrator Crash Geneticist Assistant crashed with User Administrator at time 2014-07-17
2014-07-24 10:00: 18 Administrator Login User Administrator logged in.

2014-07-24 10:10:05  Administrator Logout User Administrator logged out.

2014-07-24 10:51:06  Administrator Login User Administrator logged in.

2014-07-24 10:54:34  Administrator Crash Geneticist Assistant crashed with User Administrator at time 2014-07-24
2014-07-24 10:54:34  Administrator Login User Administrator logged in.

2014-07-24 10:55:33  Administrator Logout User Administrator logged out.

2014-07-24 11:02:15  Administrator Login User Administrator logged in.

2014-07-2508:38:54  Administrator Crash Geneticist Assistant crashed with User Administrator at time 2014-07-24
2014-07-2508:38:54  Administrator Login User Administrator logged in.

2014-07-2509:55:37  Administrator Logout User Administrator logged out.

2014-07-2509:55:52  Administrator Login User Administrator logged in.

2014-07-25 10:03:39  Administrator Edit User Administrator added Permission Can view panel group to User tvanb
2014-07-25 10:03:39  Administrator Edit User Administrator added Permission Can add panel group to User tvanbc
2014-07-25 10:03:39  Administrator Edit User Administrator added Permission Can delete panel group to User tvar
2014-07-25 10:03:39  Administrator Edit User Administrator added Permission Can change panel group to User tve
2014-07-25 10:03:39  Administrator Edit User Administrator deleted Permission Can add user from User tvanboeni
2014-07-25 10:03:39  Administrator Edit User Administrator deleted Permission Can view panel group from User tv
2014-07-25 10:03:39  Administrator Edit User Administrator deleted Permission Can add panel group from User tve
2014-07-25 10:03:39  Administrator Edit User Administrator deleted Permission Can change user from User tvanbc
2014-07-25 10:03:39  Administrator Edit User Administrator deleted Permission Can view user from User tvanboen
2014-07-25 10:03:39  Administrator Edit User Administrator deleted Permission Can delete user from User tvanboe
2014-07-25 10:03:39  Administrator Edit User Administrator deleted Permission Can delete panel group from User ©
2014-07-25 10:03:39  Administrator Edit User Administrator deleted Permission Can change panel group from User
2014-07-25 10:03:53  Administrator Logout User Administrator logged out. -
4 m 3
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3. Click the Userstab to open it.

Thetab lists al the user accounts that have been configured for your Mutation Surveyor
instance, and if applicable, any user accounts that have been configured for your
Geneticist Assistant and/or NextGENe instances.

Figure 1-28: User Management Settings dialog box, Users tab

-
User Management Settings - Mutation Surveyor [Administrator]
General Users l Groups ]
User Accounts
Mo. | Username | Group Sys Admin | Active | Email
1 Administrator Supervisor fes fes admin@softgenetics. com
2 tvanboening Mo fes tammyvb @spectrumwrit...
3 johngpublic fes fes john@msn.com
4 Jane Doe Yes Yes
Add User Edit User | Delete User |
oK | Cancel |
J

4. Continue to one of the following:
* “Toaddauser” on page 49.
* “Toeditauser” on page 50.
 “Todeleteauser” on page51.
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To add a user
1. Click Add User.

The Add User dialog box opens.
Figure 1-29: Add User dialog box
("Add User |

Username: ||
Password: |
Confirm password: |
Email (Optional): |
User group: | j

User permissions:

™ System administrator
oK | Cancel

2. Enter theinformation for the new user:
* Inthe Username field, enter the appropriate user name.

* Inthe Password field, enter the password for the user.

The only invalid character is a space. There are no other special regquirements or

@ restrictions for the user password. It can adhere to your organization’s standards
and any other requirements as needed. If you forget or lose this password, it is not
recoverable.

* Inthe Verify field, enter the user password exactly as you entered it in the Password
field.

*  Optiondly, in the Email field, enter the email address for the user.

The current version of User Management does not support email notifications;
however, you can still enter an email address.

3. Assign the user to a selected group.

By assigning a user to a group assigns the user’s permissions for Mutation
Surveyor. If the appropriate group is not available, then you must add the group.
See “ Managing Groups in Mutation Surveyor” on page 42.

4. Optionally, if the user isto be responsible for User Management in Mutation Surveyor
(managing groups and users), then select System administrator.
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5. Click OK.
A message opens, indicating that the new user was created successfully.
6. Click OK.

The message closes. The entry for the new user is displayed on the Userstab. The Users
tab remains open.

7. Click OK.
The User Management Settings dialog box closes.

To edit a user

You can edit the password, the email address, and the groups for a user. For any user other
than the default Administrator user, you can edit the System administrator status. You cannot
edit the username for any user. To edit the username, you must delete the user, and then
create anew user with a different username. See “To delete a user” on page 51.

1. Select the user that you are editing, and then click Edit User.
The Edit User dialog box opens.

Figure 1-30: Edit User dialog box
rEdit User - tvanboening ﬁ‘

Username: | tvanboening

I~ Mew password: |

Email (Optional):

User group:

User permissions:

m | »

™ System administrator
oK | Cancel

2. Edit the information for the user as needed:
» To edit the password, select New password, and then do the following:

* Inthe Password field, enter the password for the user.

The only invalid character is a space. There are no other special regquirements or

@ restrictions for the user password. It can adhere to your organization’s standards
and any other requirements as needed. If you forget or lose this password, it is not
recoverable.

* Inthe Verify field, enter the user password exactly as you entered it in the
Password field.
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» Enter an email address for the user, or edit the existing address as needed.

» Select adifferent group for the user.

» Sdlect or clear the System administrator status for the user.
3. Click OK.

A message opens, indicating that the new user was updated successfully.
4. Click OK.

The message closes. The entry for the user is updated accordingly on the Users tab.
5. Click OK.

The User Management Settings dialog box closes.

To delete a user

You cannot delete the default Administrator user. To edit the namefor auser, you must delete
the user, and then create a new user with adifferent user name. See “To add a user” on page
49,

1. Select the user that you are deleting, and then click Delete User.

A message opens, indicating that you are deleting the user and asking you to click OK to
continue.

2. Click OK.

The message closes, and a second message opens indicating that the selected user was
successfully deleted.

3. Click OK.

The second message closes. The entry for the user is removed from the Users tab. The
Users tab remains open.

4. Click OK.
The User Management Settings dialog box closes.
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To set up aproject in Mutation Surveyor, you must understand about the different file types,
how to modify the default Mutation Surveyor project settings, and then using this
information to set up a project that meets your working needs. You can set up single or
multiple projects in Mutation Surveyor. This chapter guides you through the necessary steps
for setting up a single project in Mutation Surveyor.

For information about working with multiple Mutation Surveyor projects,
including processing and displaying results, see Chapter 11, “ Multiple Projects,”
on page 341.

This chapter covers the following topics:

*  “Project File Types’ on page 54.

*  “Maodifying the Default Mutation Surveyor Project Settings’ on page 56.
e “Setting up a Single Mutation Surveyor Project” on page 74.
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Project File Types

A project in Mutation Surveyor can have up to three different types of files—samplefiles,
reference files, and GenBank files. Each file serves a different purpose in the project, each
file has a different source, and each file type has its own unique requirements.

Sample file

The samplefileis always arequired file for aMutation Surveyor project. The Samplefileis
the file that contains an unknown base sequence that you want to determine. A samplefile
must be in one of three formats—SCF, AB1/ABI, or Gz. A samplefile can beasingle
one-directional file or it can be two separate files, with one file containing the forward read
and the other file containing the overlapping reverse read.

If your sample files are human DNA and the traces fall within the coding region of
the gene, then you have the option of loading only samplefiles. See * Automatic
GenBank download” on page 55.

Reference file

The Reference file contains a known base sequence to which your samplefiles are
compared. The Referencefile is always arequired file in a Mutation Surveyor project;
however, the file source can vary. You can manually load areference file, or you can have
Mutation Surveyor create a synthetic reference file. The loaded file must be in one of three
formats—SCF, ABL/ABI, or Gz. If you do not load a reference file and your files do not
meet the requirements for an Automatic GenBank download (see “ Automatic GenBank
download” on page 55) then you must have a GenBank file loaded so that Mutation Surveyor
can automatically create a synthetic reference file for each contig based on the loaded
GenBank file.

GenBank file

A GenBank file is atext-based file that shows the amino acid translation that corresponds to
the base coding sequence (CDS). A GenBank fileis always an optional file for aMutation
Surveyor project. The required file format is either GBK, GB, or SEQ. If you load a
GenBank file as areference file, then Mutation Surveyor automatically creates a synthetic
reference file for each contig based on the loaded GenBank file.

You can load a GenBank file even you have loaded reference files for a project.
This can be useful if you want to deter mine systematic errorsin your amplicons
such as PCR artifacts. See * GenBank/Reference Comparison” on page 62.
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Automatic GenBank download

If your sample files are human DNA, then you have the option of loading only sample files
for a Mutation Surveyor project. When you run the project, by default, Mutation Surveyor
automatically accesses a GenBank database on SoftGenetics's bwt server (this database
contains Build 37 of the human genome) and downloads the correct GenBank referencefile
(gene) to which to match the samplefiles.

You can change the default location from which to download the GenBank

referencefile. See* Automatically Download GenBank Files’” onthe* Otherstab”
on page 70.
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Modifying the Default Mutation Surveyor Project
Settings

When you run a mutation project, you can use the default values for the mutation project
settings, or you can modify any or all the settings as needed. Y ou use the Mutation Project
Settings dialog box to modify the settings for a mutation project. You can modify the value
for two types of project settings—analysis settings and output/display settings.

* Anaysis settings—Analysis settings determine how your datais analyzed and therefore,
which positions in your sample traces are called as mutations and which are not. Any
differencethat isfound between your sampletraces and reference traces must meet all the
project analysis settings to be called asamutation. Y ou must modify the analysis settings
before running a project. The Input tab, the Contig tab, and the Database tab contain only
analysis settings. Other analysis settings are found on the following tabs:

Tab Project Analysis Settings

Mutation ¢ Mutation Detection
« Peak Fronting

* Base Labeling

« Data Processing

Others ¢ Check Gene Direction
¢ Methylation

»  Output/display parameters—Output/display parameters do not affect the analysis of your
data. They simply determine how your datais displayed to you in the different frames of
the Graphical Analysis Display (GAD) for aproject. For example, is an identified
mutation displayed in red or blue in the Mutation table of the GAD? Y ou can modify the
output/display settings (found on the Mutation tab, the Output tab, the Display tab, the 2
Directions tab, the Others tab, and the Database tab) before or after running a project.

For detailed information about the Graphical Analysis Display for a project, see
Chapter 3, “ Graphical Analysis Display,” on page 79.
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To modify the default Mutation Surveyor project settings

1. Onthe Mutation Surveyor main menu, click Process > Settings.
The Mutation Project Settings dialog box opens. The Contig tab is the active tab.
2. Do one of the following:

* Click Load Settingsto browse to and select a saved Settingsfile (.ini file) to analyze
and display the project results according to the settings in the file.

* Modify the project values as needed on any of the tabs. See:
e “Input tab” on page 58.
e “Contigtab” on page 59.
e “Mutation tab” on page 63.
e “QOutput tab” on page 66.
» “Display tab” on page 68.
« “2Directionstab” on page 69.
e “Otherstab” on page 70.
o “Databasetab” on page 73.

@ To reset all values on all tabs to their default valuesin a single step, click Default.

3. Optionaly, before you process thefiles, click Save Settings to save the settings that you
have specified to a Settings.ini file.

You can always load thisfile at a later date and process other data files according
@ to the saved settings in the file.

4. Click OK.

* Unlessyou modify the values again, all new projects are carried out according to the
options that you have |oaded/specified.

» If you load an existing project, the options revert to those set for the project. If you
run anew project after loading an existing project, the new project is carried out
according to the existing project settings.

5. Continue to “ Setting up a Single Mutation Surveyor Project” on page 74.
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Input tab

Figure 2-1:  Mutation Project Settings dialog box, Input tab

Mutation Project Settings S

Eontig] Mutation] Dutput] Display] 2Directi0ns] Dthers] CAlr
Trace File [ Both Faw And Processed |

" Load Raw Data

+ Load Processed D ata

Phred Score[Processed Data)
" Digplay Proceszed Trace Phred Scores

* Dizplay Mobility-corected Phred Scores

Load Seftings | Save Settings Default | juls | LCancel

Option

Description

Trace File (both Raw
and Processed)

These options are applicable only if you loaded AB1/ABI sample files.

« Load Raw Data—Loads only the raw trace (no baseline substraction,
no smoothing, no mobility shift correction, or no base calling) in the
AB1/ABI sample files for analysis.

Note: If the project contains only a few traces and some of the traces
have heterozygous substitutions close to the start of the traces,
then the mobility shift correction that Mutation Surveyor carries
out might cause a single heterozygous peak to be corrected into
two homozygous peaks, which results in a false positive of a
single base insertion.

* Load Processed Data—The default value. Loads only the processed
data in the AB1/ABI sample files for analysis.

Phred Score
(Processed Data)

« Display Processed Trace Phred Scores—Load the Phred scores that
are contained within the traces for each base.

» Display Mobility-corrected Phred Scores—Load the Phred scores
that Mutation Surveyor has calculated for each base.
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Contig tab

Figure 2-2:  Mutation Project Settings dialog box, Contig tab
f Mutation Project Settings [iz-,r

Mutation] Dutput] Display] 2Directi0ns] Dthers] CAlr

Input
Contig
Fragment Size |'I 2 ﬂ
Matching Base Mumber |BD
Matching Base Percentage ’30%7[202-902]

™ Force inta One Contig
[” Exclude 15t Base Difference > |200 ﬂ [~ BazePatch
I™ Calculate Lane Quality within the Region of Interest

¥ Use Amplicon |0 ta Construct Contig
% From Character ’W To'ﬁ " Use Sample Grouping File

Fairing

[ Exact Filename F/R Match ¥ Exact Filename Match Before F/R
Trimming

=3 I~ Wector Trim

[~ B Trim i} bpz [~ 2 Thm |30 bps
W Score Trim "IB— [10-40]

Contig Sort By

" Sample Filename

+ Reference Filename

" Contig Mum. of Sample Files

v GenBank/Reference Comparison

Load Seftings | Save Settings Default | juls | LCancel

Option ‘ Description

Contig

Fragment Size The number of sequential bases that are used for base matching. The
default value is 12. The allowed range is 10 -16 bases. Mutation
Surveyor evaluates a string of 12 bases in the sample trace and
compares this string to the reference trace. If the string matches the
reference trace, Mutation Surveyor moves to the next series of 12 bases
and makes another comparison. Mutation Surveyor continues with
these matching steps until it is able to determine whether the sample
trace belongs to an existing contig or whether the sample trace belongs
in its own contig.

Matching Base Number | The minimum number of bases that must match between two sample
traces for the traces to be placed in the same contig. The default value
is 60.The allowed range is 20 -100 bases.

Matching Base The minimum percentage of bases that must match between two
Percentage sample traces for the traces to be placed in the same contig. The default
value is 30%.The allowed range is 20 - 90%.
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Option

Description

Force Into One Contig

Place sample traces that meet all the matching base criteria and that
differ in the starting base positions by <= 300 bps into one contig.

Note: Selected by default. If the quality of the sequences differs and
sequences might be placed into either of two contigs, the
samples might be placed into a different contig than expected. if
samples that should be grouped into the same contig are not
being grouped correctly using the Force Into One Contig option,
then select Exclude 1st Base Difference > [] and accept the
default value of 200 bps.

Note: If you are using a Grouping File to correctly pair your sample
files, make sure that this option is not selected. See “Pairing” on
page 61.

Exclude 1st Base
Difference > [ ]

Place sample traces that meet all the matching base criteria but that
differ in the starting base positions by more than “n” number of bases
into two contigs. The default value is 200 bps.

Note: Force into One Contig and Exclude First Base Difference sort contigs using only base
calling (peak quality is not evaluated) and therefore, are carried out before quality trimming.
(See “Quality Trim” on page 62.) If neither Force into one Contig nor Exclude 1st Base
Difference > [] is selected, then:

« Place sample traces with > 500 bps that meet all the matching base criteria and that differ in the
starting base positions by <= 250 bps into one contig.

* Place sample traces with > 300 bps and < 500 bps that meet all the matching base criteria and
that differ in the starting base positions by < read length/2 bps into one contig.

« Place sample traces with < 300 bps that meet all the matching base criteria and that differ in the
starting base positions by < 150 bps into one contig.

Base Patch

If you are attempting to make mutation calls in the first 50 bases of
sample traces, but the calls are being missed, then select Base Patch to
correct the poor mobility shift at the starting of traces. With this option
selected, Mutation Surveyor evaluates the spacing between each peak,
and based on the results of this evaluation, Mutation Surveyor might
make a different base call than what is included in the original trace.

Note: If you are analyzing AB1/ABI files and these issues are still not
corrected with Base Patch selected, select Load Raw Data on
the Options tab. See “Trace File (both Raw and Processed)” on
page 58.

Calculate Lane Quality
Within the Region of
Interest

Calculate the lane quality for the Region of Interest in the GenBank file,
not the entire trace. If the ROI extends beyond the comparison region,
then the ROI quality score is adjusted by the percent overlap of the
aligned region and the ROI. For example, if the ROI length is 63 bp and
the length of the overlap between the aligned region and the ROI is 8,
then the percent overlap is 8/63 = 0.127. The currently calculated quality
score, which in this example is 88, is then adjusted by this percentage to
give the new quality score or (0.127)*(88) = 11.

Note: To define a Region of Interest (ROI) in a GenBank file, see
“GBK File Editor Tool” on page 234.
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Option Description
Use Amplicon to Two options:
Construct Contig « If all the filenames in a project contain an amplicon-specific

designator, then select Select from Character X to Y and enter the
starting and ending character positions of this designator. For
example, Figure 2-3 shows a series of sample file names with the
amplicon-specific designators of 10B and 11A located in positions 14
through 16 of the filename.

Figure 2-3:  Amplicon-specific designators in sample file name

Note: If ROIs in the GenBank file are labeled with their Amplicon IDs,
then selecting this option ensures that the appropriate ROl is
evaluated for each amplicon.

« If your sample file names do not follow any file-naming standards,
and you used a Grouping File to load the sample files, then select
Use Sample Grouping file to help organize the contigs correctly. See
“2D Filename Match Editor tool” on page 271.

Note: If you do use a Grouping File, then when you are adding sample
files to for your Mutation Surveyor project, make sure that Load
Grouping File is selected on the Open Files dialog box. When
you click Add in the Sample files pane, select the Grouping File.
All the sample files that are defined in the Grouping File are
added for the Mutation Surveyor project.

Pairing
Exact Filename F/R Select this option to pair your forward and reverse sample files if your
Match filenames differ only by the directional identifier (f or r). For example:

MMipOp260_f_018.ab1/MMipOp260_r_018.ab1l

Exact Filename Match Select this option to pair your forward and reverse sample files if your
Before F/R filenames are identical before the directional identifier (f or r), but vary
after the directional identifier. For example:

MMipR260_f_017.ab1/MMipR260_r_018.ab1

Note: In some situations, neither of the above automatic file pairing options suits your current
needs. For example, your files might require a complete naming overhaul before you can
use either option. Additionally, you might want to set aside blocks of data for analysis at a
later date. In such a situation, you should create a Grouping File to load your sample files.
See “2D Filename Match Editor tool” on page 271.
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Option

Description

Trimming

Quality Trim

Eliminates low quality data at the starting and the end of a sample trace.
Quality trimming trims the sequence data based on the base quality. By
default, when the S/N Ratio is greater than 15 for 7 out of 9 sequential
bases, then mutation detection is carried out in this region.

Note: Quality Trim is always implemented in Mutation Surveyor which
is why the option is always selected and always unavailable. If
you select other trimming options, then all the selected trimming
methods are compared. The trimming method that results in the
greatest number of bases being trimmed is the trim method that
is applied. Quality Trimming is then applied after the selected
trimming method.

Vector Trim

Trims the sample sequence according to a starting vector sequence and
an ending vector sequence that you define using the SEQ File Editor
tool. See “SEQ File Editor Tool” on page 257.

5" Trim []

Trim the 5’ end of the sample trace by the indicated number of bases.

3 Trim []

Trim the 3’ end of the sample trace by the indicated number of bases.

Score Trim []

Reject regions for mutation detection in which the base quality for 7 out
of 9 sequential bases falls below the specified value. For example, if the
Score Trim is set to a value of 10, and the S/N Ratio is 8 for 7 out of 9
sequential bases, then mutation detection is not carried out in this
region. The default value is 16.

Contig Sort By

Determines the sort order of multiple contigs in a project.
¢ Sample Filename

* Reference Filename

e Contig Num. of Sample Files

GenBank/Reference
Comparison

If you have both GenBank and reference files loaded, and this option is
selected, then Mutation Surveyor creates a synthetic sample trace from
the base sequence of the GenBank file and the reference trace to
classify the variance between the GenBank file and your reference files.
You can, in turn, use this variance to determine systematic errors in your
amplicons such as PCR artifacts.
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Mutation tab

Figure 2-4:  Mutation Project Settings dialog box, Mutation tab

Mutation Project Settings e
Iriput ] Contig  Mutation l Dutput] Display] 2D\rect\ons] Dlhers] LAt
Tutatior
Mutation Score 5.00
Mutation Height 500 =
Overlapping Factar 0zo [0.211.0)
Drapping Factar 010 [0.1-1.0)
5/M Ratio 1.00 [1.0:5.0)
tutation Detectior
i+ High Sensitivity " Medium Sensitivity

[~ Allows for Hypervariable Mutation Detection
[~ Delete Indels/het_indels Automatically
Iv Allow Software to Delete Mutations
-
Peak Fronting

Cormrection 1_% [0%-10%)

Base Labeling
" Driginal % Peak Center

[ ata Processing
[~ Dye Blob Baseline Remaoval

Load Settings | Save Settingz ||} ok | Cancel

Option ‘ Description

Mutation

Mutation Score Indicates the level of confidence that a called mutation is a true
mutation. The score is based on the concept of Phred scores, where
quality scores are logarithmically linked to error probabilities as shown
in Figure 2-5.

Figure 2-5:  Phred scores and error probabilities

Phred guality score Probability that the base is called wrong Accuracy of the base call
10 1in 10 90%

20 1in 100 99%

30 1in 1,000 99.9%

The values for “Overlapping Factor,” “Dropping Factor,” and “S/N Ratio”
are used in the calculation of the Mutation Score. The lower the score,
the greater number of mutation calls, but the confidence in the accuracy
of the calls is reduced. The default value is 5.00.

Mutation Height The minimum height (in RFU) required for a peak in the mutation trace
to be called as a mutation peak. The default value is 500 RFU.
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Description

Overlapping Factor

The average of the following two values:

¢ The difference in the area between the reference peak and the
mutation peak.

« The difference in the area between the sample peak and the mutation
peak.

For an ideal mutation peak, the overlapping factor has a value of 1.0. In
reality, this value is typically less than one. The overlapping factor must
be greater than or equal to the specified value for the variant to be
called a mutation. The default value is .20, or 20%.

Figure 2-6:  Calculating the Overlapping Factor

R—->  S04509_ITR_7F_am_89.3bl—-> Quality(0-100):66
1,500} -
1,000} - -

Difference in
area between
reference peak
and mutation
peak.
Difference in
area between
sample peak
and mutation
peak.

Mutation peak.

Dropping Factor

Measures the drop in peak intensity at the variant position by
normalizing the peak intensity between the reference peak and the
sample peak at positions two through five on both sides of the variant.
The dropping factor for a homozygous mutation is 1, or 100%. The
dropping factor for a heterozygous mutation is 0.5, or 50%. The
dropping factor must be greater than or equal to the specified value for
the variant to be called a mutation. The default value is .10, or 10%.

Figure 2-7:  Calculating the Dropping Factor
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Description

S/N Ratio

Signal (S) is defined as the mutation peak intensity and noise (N) is
defined as the median noise intensity for the mutation peak. The Signal
to Noise Ratio (S/N Ratio) determines how large the signal must be for a
mutation peak relative to the noise for the mutation to be registered.
Note: The minimum noise at a given base position is 250 RFU.

Note: S/N Ratio is output to some reports as SnRatio.

Mutation Detection

Determines the level of sensitivity that Mutation Surveyor uses to call
mutations.

* High sensitivity
e Medium sensitivity

Note: There are many functions that change the parameters between
these two options. For example, if in 2D data, one trace
indicates a mutation at a location, but the other trace does not,
Mutation Surveyor checks for local base quality and decides
whether to add or delete the mutation. In other situations,
statistical analyses are carried out for the contigs to check for
possible missed mutations, reported mutations are checked for
missed mutations and so on. If you are concerned that your
data might be showing a high number of false positives, then
set the sensitivity to medium to reduce the number of false
positives.

Allow for Hypervariable
Mutation Detection

Select this option to have Mutation Surveyor automatically extend the
starting and ending positions for the aligned comparison region if both of
the following conditions are met:

« At least 4 of 10 consecutive bases outside of the aligned comparison
region have a Phred-like score >=15.

* Atleast 8 of 12 consecutive bases outside of the aligned comparison
region are identical to the reference bases.

Note: By extending this region, more potential mutations can be
called, which is especially useful for samples that are known to
have a high mutation frequency such as viruses and the human
leukocyte antigen system (HLA).

Delete Indels/het_indels
Automatically

Select this option to have Mutation Surveyor automatically delete all
insertion and deletion calls from the project.

Note: Selecting this option helps to eliminate false positives that are
common to hypervariable sequences.

Allow Software to
Delete Mutations

Select this option to have Mutation Surveyor automatically delete
illogical mutation calls and mutation calls that have high background
noise (> 250 RFU).

Delete Indels Outside of
ROI

If selected, then Mutation Surveyor automatically deletes insertions and/
or deletions that fall outside the ROI.
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Description

Peak Fronting

Correction

Peak Fronting is often seen as a smaller peak that is in front of a major
peak of the same color, which means that the peaks represent the same
base in the sequence. This small peak is often the result of PCR
reactions of a dye-labeled terminator when concentrated reagents are
used. With Peak Fronting Correction, the minor peak is reduced in size
relative to the major peak. The default value is 1%.

Note: Peak Fronting Correction might reduce the mutation intensity of
some peaks in the mutation trace.

Note: Newer chemistries often have less peak fronting, so lowering
this value can increase the sensitivity of mutation detection.

Base Labeling - Determines the point on a peak that used for determining peak height.

e Original

¢ Peak Center

* Use the base position that was defined by the original base calling
software.

» Use the bases at the center of the peak to determine peak height.

Data Processing

Dye blob baseline noise

If the sequence traces exhibit broad peaks caused by a dye blob, then

removal the baseline might introduce artifacts into the trace. Select this option to
remove the baseline noise that is caused by a dye blob.
Note: Baseline removal might reduce the mutation intensity of some
peaks in the mutation trace.
Output tab

Figure 2-8:  Mutation Project Settings dialog box, Output tab

Mutation Project Settings &J

Input ] Eontig] Mutation  Cutput l Display] 2Directi0ns] Dthers] CAlr
Output T able Fields

[v Sample File Mame Iv Reading Frame
Iv¥ Reference File Mame [v¥ Start Baze #
[v Contig Mum and Direction v EndBasze #

[ Lane Mumber [v Lane Quality
[v¥ Gene Mame Iv Mutation Score
Jv DM Size v Amino Acid

Jv ExonMame [~ Comments

[~ Base Score

Quality Threshalds
Lane Quality »= |0 ﬂ

Olutput Limits

=1
[~ CDS Only 10 =
[~ Region of Interest Only

[ Print Default Header Information
I~ Add dbSMP Id to Comments

™ Mutation Call Mucleatides Relative to Gene Direction

Load Settings | Save Seftings || Ok LCancel
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Description

Output Table Fields

Select the fields that are to be displayed in the Viewing and Reporting
pane for the different standard mutation reports.

Note: Base Score - The average value of the Phred scores in the
comparison region. The Phred score can be derived by either
the Processed Trace Phred scores or the Mobility-corrected
Phred scores.

Note: The selections that you make here affect all standard mutation

reports en masse. You cannot select different fields for different
reports. See Chapter 5, “Mutation Surveyor Standard Reports,”
on page 127.

Quality Thresholds

Lane Quality >=[ ]—Lane quality is a measure of the S/N Ratio within a
sample trace prior to alignment to a reference trace. After the sample
trace is aligned to the reference trace, peak spacing in the sample trace
is adjusted, which often results in higher lane quality. Lane quality
ranges from 0 to 100, with 100 being the highest quality. If multiple
reference files are available, Mutation Surveyor chooses the reference
file with the highest lane quality. Any lanes that do not meet the quality
threshold are placed in a folder other than a contig folder.

Note: “Low Quality” is displayed in the Lane Quality column in reports
for a trace with lane quality that falls below the Quality

Threshold.

Output Limits

CDS Only
« Before (After) CDS

Limits the graphical output to the CDS.

< Auvailable only if CDS Only is selected. Specify the number of bases
that are to precede/follow the exon.

Region of Interest Only

Limits the graphical output to Regions of Interest.

Print Default Header

Selected by default. Prints the default Header information on a variety of

Information standard mutation reports.

Add dbSNP Id to Displays the dbSNP identifier in the Comments field for a standard
Comments mutation report when Comments are selected for output.

Mutation Call Make the mutation call based on the gene orientation. To make a

Nucleotides Relative to
Gene Direction

mutation call for a gene on the reverse strand, a reverse complement is
generated.

Mutation Surveyor User’s Manual 67



Chapter 2
Project Setup

68

Figure 2-9:  Mutation Project Settings dialog box, Display tab
Mutation Project Settings S
Input ] Eontig] Mutation] Output  Display l 2Directi0ns] Dthers] CAlr
Mutation Call Thresholds
Feject [<] Check Pass [»]
Mutation Score 20,00
Mutation Height 'W
Overlapping 0.50
Dropping 0.30
S/N Ratio 200
Amino Acid Pasitior
i+ 1 Letter ™ 3 Letters &+ Contig
[ ‘with Indel Change ¢ Chromosome
Check 20 Small Peaks [Mozaic)
; 100 =
[™ Check Height Threshald =
M aximurm Height in Mutation Electropherogram  |5000 ﬂ
[~ Display Phred Scare
[~ Display Megative SNPs
Load Settings | Save Seftings || Ok | LCancel
Option ‘ Description

Mutation Threshold

Determines how an identified mutation is displayed—red font (low confidence) or blue font (high
confidence)—in the different mutation reports. The values in the Reject column indicate the upper
rejection boundary. The values in the Pass column indicate the lower acceptance boundary.

< If the value for any of the mutation settings is less than the rejection boundary, then the mutation
is rejected and is not displayed in the different mutation reports.

« If the values for all the mutation settings fall within the indicated ranges, the mutation is accepted
and displayed in red in the different mutation reports.

« If the values for all the mutation settings exceed their acceptance boundaries, then the mutation
is accepted and displayed in blue in different mutation reports.

reports and views.

reports and views.

output without indels.

Note: For 2D data, the mutation scores (F and R) are summed and the sum score is used to
determine if the mutation call is rejected, passed, or put into check.
Amino Acid e 1 Letter—Display 1 Letter IUPAC amino acid code in the mutation

¢ 3 Letter—Display 3 Letter IUPAC amino acid code in the mutation

« With Indel Changes—Selected by default. Displays the amino acid
output including indels. Clear this option to display the amino acid
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Position ¢ Contig—Show the position within the GenBank file for the queried
contig in the Nucleotide Sequence frame and Mutation table of the
GAD, and in the Project Reviewer report.

* Chromosome—Show the chromosome position for the queried contig
in the Nucleotide Sequence frame and Mutation table of the GAD,
and in the Project Reviewer report.

Note: The Chromosome option works correctly only if the GenBank
file contains chromosome information; otherwise, Mutation
Surveyor defaults to showing the contig information.

Check 2D Small Peaks ¢ Check—If selected, Mutation Surveyor searches for minor alleles that

(Mosaic) are present within the baseline of bi-directionally aligned peaks and
indicates their presence with a short green bar.

Note: This option is useful for somatic mutation detection.

* Height Threshold—Available only if Check 2D Small Peaks is
selected. Specify the RFU value for the smallest peak that is to be

detected.
Maximum Height in If the height of a peak in the mutation trace exceeds this maximum
Mutation value, then Mutation Surveyor normalizes the peak to this maximum
Electropherogram height. The default value is 5000 RFU.
Display Phred Score If selected, the Phred-like score for each peak in the mutation trace is

displayed in the sample trace directly below the base call.

Display Negative SNPs | If selected, positions with reported variations that do not contain the
SNP are indicated in the Graphical Analysis Display (GAD) by showing
the possible alleles in green at the top of the mutation trace.

2 Directions tab

Figure 2-10: Mutation Project Settings dialog box, 2 Directions tab
f Mutation Project Settings S )

Input ] Eontig] Mutation] Dutput] Display 2 Directions l Dthers] CAlr

Settings
+ 2 Directions
Each Score < |5.00 &

Sum Score < 20,00

Check Others

Each Score > |8.00 &

Sum Score > |30.00

Fieject

" 1 Direction

Reject Each Score < 20,00

Pazs Each Score > 30.00

Load Settings| Save Settings| i Defaulk | juls | LCancel
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Option Description
2 Directions Select this option if 2D is being analyzed.
1 Direction Select this option 1D data is being analyzed.
Note: You can select the 2 Directions options for 1D data.

For 2D data, the mutation scores (F and R) are summed and the sum score is used to
determineif the mutation call is rejected, passed, or put into check. Figure 2-11 below
illustrates how 2 Directions settings work based on the default values for a mutation project.

Figure 2-11: Examination of 2D mutation data

F R Sum Result
3 3 ] Fail
] 10 16 Check
4 40 44 Check
5] 18 24 Pass

For 1D datathat isbeing analyzed with 2D settings, amutation is called if it meets one of the
following parameters; otherwise, it is rejected.

»  Score > SumScoreReject

»  Score > SumScoreReject* 0.8 and Dropping Factor >= 0.3
e Score > SumScoreReject* 0.6 and Dropping Factor >= 0.35
»  Score > SumScoreReject* 0.4 and Dropping Factor >= 0.4

Figure 2-12 below illustrates these parameters based on the default value of 20 for the
SumScoreReject.

Figure 2-12: Examination of 1D mutation data analyzed with 2D settings

Score  SumScore Reject Factor SumScoreReject Dropping Factor Result

25 20 N/A Pass

15 0.8 20 0.3 Fail

15 0.6 20 0.35 Pass

15 0.4 20 0.4 Pass
Otherstab
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Figure 2-13: Mutation Project Settings dialog box, Others tab
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Option ‘ Description

Database URL

Automatically Download | * If your sample files are human DNA, then you have the option of
GenBank Files loading only sample files for a Mutation Surveyor project. When you
run the project with this option selected, Mutation Surveyor
automatically accesses the database that is specified by the URL and
downloads the correct reference file (gene) to which to match the
sample files.

Note: The default URL is for a GenBank database on the
SoftGenetics bwt (http://bwt.softgenetics.com/query.php)
server. This database contains Build 37 of the human genome,
which contains chromosome information. If the sample
sequences fall within the coding region of the gene, then you
can select the other available SoftGenetics server, (http://
softgenetics.my.speedingbits.com/cgi-bin/hg.cgi?), which
contains build 36 of the human genome in its GenBank
database. (This database does not contain chromosome
information.) To specify this database as the default database,
after you select its URL, click Add.

User Local Directory « If the reference file to which you want to match your sample files
resides in a directory on your local computer, clear the Automatically
Download GenBank Files option, and then click the Browse button

to browse to and select the local directory path.
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Option

Description

Check Gene Direction

Automatically Adjust
GenBank Direction

Selected by default. Determines whether the queried gene in the
GenBank file is complemented based on its location (plus (+) or
minus (-)) strand.

* Orient GenBank files in Gene Direction
¢ Orient GenBank files in Chromosome Direction

Inspect GenBank for
Chromosome Positions

Selected by default. Determines if the GenBank file header contains the
genome build, the chromosome name, and the chromosome position. If
this information is present, then chromosome information can be
displayed in the Nucleotide Sequence frame and the Mutation table in
the GAD, and the Project Reviewer report; otherwise, only the contig
information can be displayed.

Note: If you clear this selection, then Mutation Surveyor does not
notify you when chromosome options will not work correctly;
however, if chromosome information is contained in the
GenBank file, then the chromosome options still work correctly.

Query Reference

Not selected by default. If a GenBank file is not loaded for the project,

Traces but reference traces are, then the sample traces are aligned only to the
reference traces. If selected, Mutation Surveyor downloads the
appropriate GenBank file for the project, and aligns both the reference
and sample traces to the GenBank file for annotation.

Methylation

Methylation Select this option if methylated samples are to be analyzed.

e Set By User

¢ Select this option to manually specify which forms of methylation
Mutation Surveyor should detect.

« Automethylation

« Selected by default when Methylation is selected. Mutation Surveyor
automatically detects methylated sequences.

Note: For information about methylation detection in Mutation Surveyor, see “Methylation
Detection” on page 329.
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Some GenBank files contain only NT-accession numbers and not chromosome information.
You specify the database on the Database tab that is to be used to trand ate these contig
positions into chromosome positions.

Figure 2-14: Mutation Project Settings dialog box, Database tab

Mutation Project Settings

Mutation] Dutput] Display] 2Directi0ns] Others

[Databaze Seftings

Host |Iocalhost

Fort 3306

User |softgenetic:s

Password |

Annotation DB | J

Show Databazes

Load Settingz | Save Settings

Default | juls | LCancel

Option

Description

Host

The address for the Annotation Database server. The default value is set to
localhost, which assumes that the server is installed on the same computer as
Mutation Surveyor. If this is correct, then leave the default value as-is.;
otherwise, modify the value accordingly.

Port

Leave this option set to the default value of 3306 only if no other application is
already using MySQL on the port; otherwise, modify the value accordingly.

User

The user name for MySQL. Leave this option set to the default value of
softgenetics unless your administrator has changed it.

Password

The password for MySQL. Leave this option set to the default value unless
your administrator has changed it.

Show Database

To verify the MySQL connection and populate the list of available annotation
databases, click this option.

Note: If the MySQL connection cannot be verified, an error message opens
indicating this, and that the list of annotation databases cannot be
populated. Verify that you have imported the necessary annotation
databases (see “The Mutation Surveyor Track Manager Tool” on page
310) and/or contact for your administrator for assistance.

Annotation DB

Select the appropriate annotation database.
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Setting up a Single Mutation Surveyor Project

When you set up any Mutation Surveyor project, the following caveats apply:

» For onedirectional data, you can enter 24, 48 or 2000 sample files depending on the
version of Mutation Surveyor that you purchased. Only asinglereferencefileisrequired.

e Fortwodirectiona data, you can enter 12, 24, or 1000 pairs of sample files depending on
the version of Mutation Surveyor that you purchased. Both aforward referencefileand a
reverse reference file are required.

» Samplefilesand reference files are limited to aread length of 2500 bps. GenBank files
are limited to aread length of 10 Mbp per file.

» If your amplicons do not overlap and your forward and reverse directional pairs have
similar start and end locations, then the forward and reverse fileswith similar names that
have been grouped in the same contig are automatically paired.

To set up a Mutation Surveyor project

The following procedure details how to set up a single new Mutation Surveyor
project. For information about setting up and wor king with multiple Mutation
Surveyor projects, see Chapter 11, “ Multiple Projects,” on page 341.

1. Confirmthat your Mutation Surveyor project options are correctly set, or modify them
as needed. (See “Modifying the Default Mutation Surveyor Project Settings’ on page
56.)

2. Onthe Mutation Surveyor main menu, click File > Open Files.
The Open Files dialog box opens.

Figure 2-15: Open Files dialog box
Open Files ===

GenBank Files (Optional]

Fieference Files (Dptional}

Sample Files

I~ Load Grouping File oK Cancel
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3. For each file type that you are adding to the project:

» Click Add in the appropriate pane. (For example, to add a GenBank file, click Add
in the GenBank Sequence File pane.)

* Inthe Open <File> dialog box, browse to and select the files that you are adding to
the project. (CTRL-click to select multiplefiles.)

» Click Opento add the files to the project, and then click OK.

4. Optionally, to view the raw data before it is processed, expand the Sample file folder in
the Browser pane, and then double-click a sample file. You can do any of the following
to change the view of the data:

e Zoomin - Click and hold the left mouse button and draw a box from the upper |eft
hand corner of the pane towards the lower right hand corner. A box isformed around
the area that being reduced for viewing.

e Zoom out - Click and hold the left mouse button and draw abox from the lower right
hand corner of the pane towards the upper |eft hand corner. (The magnification for
zooming out is always 100%.)

* Moveleft/right - Click and hold the right mouse button, and then drag the display to
the left or right.

Figure 2-16: Viewing raw data for a sample file
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5. Onthe Mutation Surveyor main menu, click Process > Run.

Mutation Surveyor aigns the nucleotide sequences of the sample traces to the reference
traces and groups the sample traces into contigs based on their degree of overlap. (See
“Contig directory for a Mutation Surveyor project” below.) The reference traces and
sample traces are then compared at atrace by trace level to identify substitutions,
insertions, and deletions. All the variants are aligned in the Mutation report, which is
automatically displayed in the Viewing and Reporting pane after the project is run.

Figure 2-17: Mutation Report in Viewing and Reporting pane

&l Mutation Surveyor
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EJF—:IF“P- 1 |pRcat 185729 104 07t B 1-F  [BRCAY 10 2 [31054 (31392 (339 (25 [0
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BROAL 185 |8 |BRCAT 264381 10JNT_010783 411956 1R BRCAT 10 2|30 334 M 250
BRCAL 1857 |9 |BRCAT 185723 10{NT_010783_41196562F | BRCAT 10 2 |313M 31575 275 B 1 3152045AG,356
BRCAL 2647 |[10_|BRCAT 185725 10{NT_010783_ 411956 2F | BRCAT 10 23301 31575 275 6 1 3152043AG.356
BRCAL_2647 [11_|BRCAT 264381 10{NT_010783 411966 2F | BRCAT 10 2 31296 31575 280 B 1 3152045AG,356
ContiglR (4) (12 |BRCA1 264381 10(NT_010783 411956 2F  BRCAT 10 2 (328 31575 280 & 1 315204346356
Contig2f (4) (13 |BRCA1 185703 10[NT_ 010783 411966 2R BACAT 10 2 320 31559 270 (11 1 31520454G,356
Contig2R (4) |14 [BRCA1 185723 10(NT_010783 411956 2R BRCAT 10 2 |3Za0 31559 270 11 1 315204346356
Contig3F (4) [15 |BRCA1 264381 10[NT_D10783 411356 2R | BACAT 10 2 31290 31573 284 10 1 315204546356
Contig3R (4) |16 [BRCA1 264381 10(NT_010783 411956 2R BRCAT 10 2 |3Za0 31573 284 10 1 315204346356
ContigdF (4) |17 [BACA1 185729 11NT_0M0783 411956 3F  BRCAT 10 2 |31510 (31948 (433 (11 [0
ContigdR (4) |75 |BRCAT 186729 T1NT_010733 411956 3F  BRCAI 10 2 (3510 31348 439 110
ContigSF (4} o |BRCAT 264391 _11{NT 010783 4119563F  BRCAT 10 2 3433 N8 456 10 O
ContiaSR (4) 150 |BRCAT 264381 11/NT_010783 411952 3F | BRCAT 10 2 [31433 31348 (456 (10 0O
50”?92; ((‘;3] 21 |BACAT 185723 T1{NT_010783 411966 3R BACAT 10 2 (31486 319 M9 3 O
ngt:gﬁ () [|Z|BRCAL 185729 TiJNT onoves 41195638 BRCAT 10 2 (3436 3194 449 9 0
Comgm (4) |2 [BACAT 264381 11INT MO7E 4113663A | BACAT 10 2 (3486 31934 449 3 0
ContigeF (4) |2 [BRCAT 264381 T1INT_MO7E3 $1195E3R  BRCAT 10 23436 319 449 9 0
Contig8R (4) |25 |BACAT 185723 T1|NT_U10783 41135647 BRCAT 10 2 (3670 31995 326 1 1 |3193905CT 498
ContigoF (5) |26 |BRCAT 185723 11(NT_010783 411358 4F  BRCAI 10 2 |3I670 31995 326 1 1 3183SCHCT 4%
ContigoR (5) |27_|BACAT 264381 TT{NT_MOVE3 411366 4F | BACAT 10 2 (3851 31995 M5 2 1 3159350507 495
ContiglOF (4) |28 [BRCA1 264381 T1(NT_010783 411956 4F  BRCAT 10 2 |3I6G1 31995 MG (2 1 3{S3ECCT A3
ContiglOR (4) (23 |BRCA1 185703 T1NT_D10783 411966 4R  BACAT 10 2 (31646 31963 3B 16 1 3193E0CT .49
ContigliF (4) |30 [BRCAI 185723 T1(NT_010783 411356 4R BRCAT 10 2 |3I646 31563 38 16 1 3183ECHCT 43
ContigliR (4} [31 |BRCA1 264381 T1(NT_D10783 411356 4R  |BACAT 10 2 (31646 31974 329 15 1 319380>CT 495
Contigl2F (4) |32 [BRCA1 264381 T1(NT_010783 411956 4R BRCAT 10 2 |3I64E 31574 329 15 1 3183ECHCT 438
Contigl2R (4) |33 [BACA1 185729 12|NT_0M0783 4119565F  BRCAT 10 2 |31949 32130 [182 [0 O
B0 Contigl3R (4) [a4 [pRear 185729 12|NT_0N07E3 4119656F  BRCAT 10 2 |3ws 32130 182 0 0
3 Mutation Report 35 [pRCAT 054381 12{NT 010783 4119565F | BACAT 10 2 |39, 32130 201 0 0
3 |BRCAT 264381 12|NT_010743 4119565F  BRCAT 10 2390 32130 20 0 0
37 |BACAT 185723 12|NT_010783 41196E5R  BACAT 10 2 |39 32126 139 (28 0
3 |BRCAT_185723 12)NT_010733 411956 5R  BRCAT 10 23w 32126 13 2% 0
39 |BACAT 254381 12|NT_010783 41196E5R | BACAT 10 2 |39 3211e 1M 23 0
40 |BRCAT 264381 T2{NT_010743 4119665R  BRCAT 10 23w 328 19 23 0

6. Onthe main menu, click File > Save Mutation Project.

The project is assigned a default name and has the type of Mutation Project Files
(*.Sgp). You cannot change the file type, but you can change the project name and select
any location in which to save the project.

Contig directory for a Mutation Surveyor project

Murtation Surveyor aligns the nucleotide sequences of the sample traces to the reference
traces and groups the sample traces into contigs based on their degree of overlap. Because
contigs are organized relative to the reference file, forward and reverse sequence pairs are
grouped into two separate contig folders that are displayed in the Browser pane. The folders
are labeled as ContignF and ContignR, where F stands for forward sequence, R stands for
reverse sequence, and “n” stands for the contig file name, for example, Contig2F and
Contig2R. The number in the parenthesis after the contig name indicates the number of
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samples for the contig.

* A green Fileicon with ared checkmark B indicates the active reference file for the
contig.

+ Ifthereferencefile was derived from a GenBank file, ablack checkmark ./ indicatesthis
GenBank file.

* AgreenFileicon [g indicatesthe samplefilethat iscurrently selected. The corresponding
datais displayed in the Viewing and Reporting pane of the GAD.

Figure 2-18: Contig directory in the Browser pane
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You can right-click on the currently selected trace to open a context menu with the following
options:

Option Description
Copy Filename to Copies the complete file name for the selected trace to the clipboard. You
Clipboard can then paste the file name into a third-party application such as Word or
Excel as needed.
Add/Edit Comment Opens the Add/Edit Comments dialog box in which you can add/edit the

comments for the selected trace. The comments are displayed above the
sample trace in the GAD.

Figure 2-19: Add/Edit Trace Comments dialog box
f Add/Edit Trace Comments &11

[This i the first trace o show thiz mutation,

Ok | LCancel |

L 4

Note: Trace comments can also be enabled in the Custom report. See
“Display tab” on page 174.

Delete Lane The Lane Quality for a deleted lane is set to “Low Quality” in the GAD. All
the mutations for the deleted lane are removed from the Mutation table.

Note: The Delete Lane option is available for a contig on both the
Mutation table context menu and the Sample Trace name context
menu. See “GAD analysis options” on page 95.
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Option Description

Undo Lane Deletion The Lane Quality is reset to its original value in the GAD. All the mutations
for the deleted lane are again displayed in the Mutation table.

Note: The Undo Lane Deletion option is available for a contig on both
the Mutation table context menu and the Sample Trace name
context menu. See “GAD analysis options” on page 95.
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The Graphical Analysis Display visually presents mutation project data. A variety of options
are available for working with the display, including options for analyzing and manipulating
mutation project data so that you identify the true mutations in a mutation project.

This chapter covers the following topics:

» “Graphical Analysis Display Layout” on page 81.

e “Graphical Analysis Display Navigation and Analysis Options’ on page 94.
» “Exporting the GAD” on page 98.
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Graphical Analysis Display Layout

The Graphical Analysis Display (GAD) visualy presents mutation project datain the
Viewing and Reporting pane. A variety of options are available for working with the display,
including options for analyzing and manipulating project data to identify the true mutations
in aproject. To open the display for a mutation project, do one of the following:

* Double-click asample filein the Mutation report.
* Double-click asamplefile in the Browser pane.
* Double-click a specific mutation in the Mutation report.

Figure 3-1:  Graphical Analysis Display in the Viewing and Reporting pane
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1 - Nucleotide Sequence frame
2 - Amino Acid frame

3 - Sample Traces frame

4 - Mutation table

5 - Track frame

The Graphical Analysis Display for any mutation project has up to five major components.
Four of the five components—the Nucleotide Sequence frame, the Amino Acid frame, the
Sample Traces frame, and the M utation table—are always displayed for aMutation Surveyor
project. The fifth component, the Tracks frame, is displayed only if information has been
imported from an annotation database for the project, and/or false positives and/or artifacts
have been manually added to the project. From top to bottom, these components are:
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The Nucleotide Sequence frame. See “Nucleotide Sequence frame” below.
The Amino Acid frame. See “Amino Acid frame” on page 83.
The Tracks frame. See “ Tracks frame” on page 83.

The Tracks frame is displayed only if information has been imported from an
annotation database for the project, and/or false positives and/or artifacts have
been manually added to the project.

The Sample Traces frame. See “ Sample Traces frame” on page 84.

The Mutation table. See “Mutation table” on page 87.

The settings that you specify on the output/display tabs of the Mutation Project Settings
dialog box determine some of the information that is displayed in the GAD. If you modify a
setting on an output/display tab and then click OK, the GAD is dynamically updated to
reflect this change. (See “Modifying the Default Mutation Surveyor Project Settings’ on
page 56.) In addition, the Mutation Surveyor toolbar is dynamically updated with buttons
that are specific for navigating and working with the GAD. (See “GAD Toolbar” on page
88.)

The following sections describe the GAD components for a 2D mutation project in
which a GenBank file was used to create a synthetic referencefile. There are dight
differences for 1D projects, or for projects that did not use a GenBank file.

Nucleotide Sequence frame

82

The Nucleotide Sequence frame displays the GenBank file, the reference traces, and the
sample traces as called bases.

Figure 3-2:  Nucleotide sequence frame

From top to bottom in the frame, the rows display the following information:

Position Information—The option that is selected on the Display tab of the Mutation
Project Settings dialog box determines the information that is displayed in the first row.
The positions within the GenBank file for the queried contig are displayed if Contig is
selected. Chromosome number:chromosome positions are displayed if Chromosomeis
selected. Thelocation of the queried gene (plus (+) or minusstrand (-)) and the option that
isselected for Automatically Adjust GenBank Direction on the Otherstab determinesthe
order (ascending or descending) in which this position information is displayed.

The nucleotide sequence for the GenBank file. Within an exon, the GenBank nucleotides
are displayed in uppercase. Outside the exon, the GenBank nucleotides are displayed in
lowercase. If the gene is on the minus (-) strand and Orient GenBank Filesin Gene
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Direction is selected for Automatically Adjust GenBank Direction, then the nucleotide
sequenceis aso displayed upside down.

* The nucleotide sequence for the forward reference trace.
»  The nucleotide sequence for the forward sample trace.

»  The nucleotide sequence for the reverse sample trace.

» The nucleotide sequence for the reverse reference trace.

An asterisk indicate inconsistencies in base calls between traces. A black asterisk (*)
indicates an inconsistency between areference trace and a sample trace. A red asterisk (*)
indicates an inconsistency between areference trace and the GenBank-derived trace.

Amino Acid frame

The Amino Acid frame displays the codon number and the IUPA C abbreviation for the
corresponding amino acid sequence for the called bases that fall within acoding regioninthe
GenBank sequence (the first line in the frame) and in the sample file (the second linein the
frame.) Any differences between the amino acid trand ations as the result of mutationsin the
samplefile are therefore visible in this frame. The frame also shows the coding DNA
reference sequence. Just like the Nucleotide Sequence frame, the location of the queried gene
(plus (+) or minus strand (-)) and the option that is selected for Automatically Adjust
GenBank Direction on the Others tab determines the order (ascending or descending) in
which the codon numbers and c.dna numbers are displayed.

Figure 3-3:  Amino Acid frame
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Difference in amino acid translation because of a mutaticn in the sample.

Tracks frame

The Tracks frame is displayed only if information has been imported from an annotation
database for the project, and/or false positives and/or artifacts have been manually added to
the project. A reported single base variant at a specific chromosome position isindicated by
agreen tick mark. A reported variant that spans multiple bases at a specific chromosome
position isindicated by a green horizontal line. You can place your cursor over agreen tick
mark or horizontal line to open a popup that displays detailed information for the reported
variant.

Figure 3-4:  Tracks frame with mutation information displayed for a reported variant
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Sample Traces frame

84

The Sample Traces frame displays the traces for a selected sample grouped by direction.
From top to bottom, the forward reference trace, the forward sample trace, and the forward
mutation trace are grouped together, and from top to bottom, the reverse sample trace, the
reverse reference trace, and the reverse mutation trace are grouped together. The forward
direction group is marked by alight blue vertical bar to the left of the group and the reverse
direction group is marked by alight tan vertical bar to the left of the group. The trace name,
the sequence direction, and the lane quality are displayed above each trace. If any comments
have been added for atrace, they are also displayed above the trace. The location of the
gueried gene (plus (+) or minus strand (-)) and the option that is selected for Automatically
Adjust GenBank Direction on the Others tab determines if the Reference trace isreverse
complemented or not. The X-axis indicates the frame number and the Y-axis indicates peak
intensity. The nucleotide numbering isfrom the 5" end to the 3' end prime end on the
forward trace and from the 3' end to the 5’ end on the reverse trace. A legend identifies the
different parts of the traces. In addition, the different types of peaksin the traces are
identified with unique peak information. (See “Mutation trace legend” below and “Mutation
trace peak identification” on page 86.)

Figure 3-5:  Reference traces. sample traces and mutation traces

Mutation trace legend

A peak in the mutation trace is called as a mutation peak when its height (in RFU) is greater
than or equal to the value specified for the Mutation Height in the Mutation Project settings.
(See“Mutation tab” on page 63.) A mutation peak appearsin frame with the reference trace.
The peak color indicates the called base for the mutation. (To see the color that is assigned to

a specific base or group of bases in the mutation trace, click the Show Lines button z= on
the GAD toolbar.)

Horizontal location bars run across the top of the mutation trace. The bar color indicates the
location of the sequence that is being displayed in the trace.

* Yellow—Exon coding region
*  Pink—Region of Interest (ROI)
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e Light tan—GenBank sequence match
* Light blue—Primer region

*  Green—Somatic (Mosaic) mutation

Somatic mutations are marked in the mutation trace only if you have selected the
Check 2D Small Peaks (Mosaic) option for the mutation project settings. See
“Display tab” on page 68.

* Red—Homozygous deletion or duplication. See “Mutation trace peak identification”
below.

* Redwith green arrows—Homozygousinsertion. See*“Mutation trace peak identification”
below.

» Brown—Heterozygous insertion or deletion. See “Mutation trace peak identification”
below.

Figure 3-6:  Example of different colored Location bars in a mutation trace
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Brown tick marks indicate reported variations in the GenBank file while tick marks of other
colorsindicate reported SNPs. Thick blue vertical bars define acomparison region, whichis
aregion where the sample traces align to the reference traces, and al the mutation project
analysis settings have been met, and therefore, mutations, with the exception of
heterozygous indels, can be called in this region. (See “Mutation trace peak identification”
below.)

If Display Negative SNPs is selected for the mutation project, you can zoomin on
the tick marks in the mutation trace to see the involved bases. See “ Display tab”
on page 68.

Figure 3-7:  Comparison region in mutation trace
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Mutation trace peak identification

If all the criteria are met for a substitution mutation event, the values for mutation score,
peak height, overlapping factor, and dropping factor are displayed on the peak.

Figure 3-8:  Substitution mutation event
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Themobility lineisthe horizontal line that runs through the center of the mutation trace. This
line indicates the mobility of the sample trace relative to the reference trace—that is, by how
much was the sample trace shifted so that the center of the peaksin the sample trace alignto
the center of the peaksin the reference trace? Typically, thislineis green; however, the line
changes color if anindel event is detected in the sample trace. If a homozygous deletion,
duplication, or insertion event is detected in the sample trace, then the lineisred. A positive
peak in the mobility line spans ahomozygous del etion event. A negative peak in the mobility
line spans a homozygous duplication or insertion event.

Figure 3-9:  Homozygous deletion event
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Figure 3-10: Homozygous duplication event
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Figure 3-11: Homozygous insertion event
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If a heterozygous insertion or deletion event is detected in the sample trace, then thelineis
brown and a blue vertical line indicates that mutation detection is not possible past the point
of the event.

Figure 3-12: Heterozygous mutation event
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Mutation table

The Mutation table is the last component in the GAD. The Mutation table displays all the
mutation data for the currently opened trace. See “Modifying the Default Mutation Surveyor
Project Settings’ on page 56.

For a detailed explanation about the code in the Mutation field, see * Mutation
Report” on page 129.

Figure 3-13: Mutation table

i TN (NS SN TR S T DU T 00T ST SRS S T W T 2 T SO SO SO T N T B SN . W S N
Muth Frame |Ehr Pos |Mutann0n |cDNﬁInda[mHNA Indexllntensgv |Area |Dr0p ID\'E"EO |Nuse |SnHato |Sc0re
1605 1: 216462566 13437307 119 743 0% 1.00 250.00 337 3818
2 1675 1:216462259 13438073 C 1485 964 05 1.00 250,00 420 5158
3 1705 1: 216462856 134383624 1876 11.59 1.00 1.00 250,00 831 7374
a-F 3325 1: 216462694 12454564;6335:5 1893 © 2286 1756 1) 1.00 1.00 476,35 2R1 2342
4R 435 1-21R4R2RA4 1R4AG>A-RIAG5 1799 r 72RR 28R 1532 neq nad 29410 R AR 11174

The color-coding for a substitution mutation event indicates a variety of information about
the mutation.

e Text color—Bluetext indicates that the mutation is called with high confidence. Red text
indicates that the mutation is called with low confidence. (See “Mutation Threshold” on
page 68.) Black text indicates that the mutation has been manually confirmed. (See
“Confirm” on page 135.)

»  Purple background with green text—A reported variation that was not found in the
mutation project.

»  Pink background—A novel variant that results in a change to the amino acid sequence.

*  Purple background—A reported variant that might or might not result in a change to the
amino acid sequence.

»  Bluebackground—A novel variant on the forward strand that does not result in a change
to the amino acid sequence.

e Tan background—A novel variant on the reverse strand that does not result in a change
to the amino acid sequence.

*  Nobackground color—A novel variant that isfound in both directionsthat does not result
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in a change to the amino acid sequence.

To view a mutation event in the mutation trace in the GAD, double-click the mutation in the
table. If the mutation is a heterozygous indel, the Het_Indel tool also opens. See “To add or
edit a heterozygousindel (The Het_Indel tool)” on page 359.

GAD Toolbar

Button Description

Open Files—Opens the Open Files dialog box which you use to load GenBank files,
- references files and sample files for a project.

Save Project—Saves all the project files to a single file mutation project file with an .sgp
= extension. You can open an entire project in a single step by opening this SGP file.

Raw Data to Processed Data—Enabled when AB1/ABI files without base call

it information are uploaded and Load Raw Data is selected for the Mutation Project
settings. Converts the raw files so that base call information is displayed.
5 Run—Runs the currently loaded project in Mutation Surveyor.
=
X Restart—Opens the Options dialog box which you use to modify the current project
settings. You can then run the project again using these new settings.

Show/Hide Browser—Shows/hides the Browser pane in the Mutation Surveyor main
window. Also available on the Display menu (Display > Browser).

Show/Hide Nucleotides—Shows/hides the Nucleotide Sequence frame in the GAD.
Also available on the Display menu (Display > Nucleotides).

¢ Show/Hide Amino Acids—Shows/hides the Amino Acid frame in the GAD. Also
available on the Display menu (Display > Amino Acids).

¢ Show/Hide Tracks—Shows/hides the Tracks frame in the GAD. Also available on
the Display menu (Display > Tracks).

Show/Hide Mutation table—Shows/hides the Mutation table in the GAD. Also available
on the Display menu (Display > Mutation table).

m | [ |

i

Show Lines—Provides options for:

3

* Show All—Shows all nucleotides in the sample traces and mutation traces.
« Hide All—Hides all nucleotides in the sample traces and mutation traces.
» Showing/hiding selected nucleotides in the sample traces and mutation traces.

* Show/Hide Grid—Hides the background grid in all sample traces and mutation
traces.

Note: If you select Hide Grid, you can still select Show All.
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Button Description

Zoom In—Zooms in on the center of the GAD.

Zoom Out—Zooms out from the center of the GAD.

a,

Note: The GAD “remembers” all the Show/Hide settings that you last specified. Even if you close,
and then reopen Mutation Surveyor, the Show/Hide settings remain the same for any
project that you open.

Select Reference File—Opens the Select Reference file dialog box in which you can
select a different reference file to which to align samples traces in a contig.

Y

Custom Report—Opens the Custom Report Settings dialog box which you use to
specify the settings for a custom report. See “Custom Report” on page 166.

&

Graphic Display—Opens the Graphic Display Report settings dialog box in which you
specify the settings for generating a Graphic Display report. See “Graphic Display
Report” on page 112.

Iy

GAD report—Prints the currently opened GAD in a report format. See “GAD Report” on
page 118.

FEEE

Clinical Report—Generates a Clinical report. See “Clinical Report” on page 120.

=

Display Mutations with 1D/2D Settings—Toggles the GAD between the 1D and 2D

X views.

Note: With 1D setting selected, more low confidence mutation calls might be included
KX .

in reports.

Detect Heterozygous Indels—Opens the Heterozygous Indel Detection window. See
6 “To add or edit a heterozygous indel (The Het_Indel tool)” on page 359.

Nucleotide Text Display Report—Generates a Nucleotide Text Display report. See
T “Nucleotide Text Display Report” on page 122.

Save Base-Modified Samples—Opens the Browser for Folder dialog box in which you
ﬂ can specify the directory in which to save modified traces. See “Edit Base” on page 97.

Re-process Modified Files—Displayed only after you edit a base call in a sample file or
- reference file. Reprocesses the mutation project based on the modified files. See “Edit
Base” on page 97.

Export GAD—EXxports selected GAD regions to a Word document, to JPG files, or
@ directly to a printer. See “Exporting the GAD” on page 98.
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Button Description
Quantify—Opens the Mutation Quantification function. See “Mutation Quantifier
i Function” on page 331.
Search the GenBank Sequence—Opens the Search dialog box. You use the options
ik on this dialog box to search for a specific sequence in the loaded GenBank file for a
project. See “Search GenBank sequence” below.
& Variation Tracks Settings icon - Opens the Variation Tracks Settings dialog box. The

Variation Tracks Settings dialog box displays the available tracks settings for the
Mutation table based on the variation databases that were imported for the project. See
“Variation Tracks Settings dialog box” on page 91.

Note: After being imported into Mutation Surveyor, a variation database is referred to
as a track.

Search GenBank sequence

You use the Search function to search for a specific sequence or position in the GenBank file
for the displayed project.

1. Onthe GAD toolbar, click the Search the GenBank Sequence icon @4 .

The Search dialog box opens.

Figure 3-14: Search dialog box

Search [iz-,r

Find |
Options
+ Search by Sequence GGTGGACC
™ Search by Pozition 123456 or 123456

I Reverse Complement i Cancel ¢ |

2. IntheFindfield, enter the appropriate search string.

3. Under Options, indicate whether to search by sequence (the default value), or by
position.

4. Optionally, if you select Search by Sequence, then to search by areverse complement
sequence, click Reverse Complement.

5. Click Previous or Next to search through the GenBank sequence in the Nucleotide
Sequence frame.

Matching sequences or positions are highlighted in yellow.
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Variation Tracks Settings dialog box

The Variation Tracks Settings dialog box contains the tracks settings for the Mutation table
based on the variation databases that were imported for the project. (After being imported
into Mutation Surveyor, avariation database is referred to as atrack. See “ The Mutation
Surveyor Track Manager Tool” on page 310.) You can select what information to display for
the tracksin the Annotation field, and you can filter the data that is displayed in the Mutation
table based on the tracks, or you can choose not to filter the data based on any of the tracks.

1. Onthe GAD toolbar, click the Variation Tracks Settingsicon & .

The Variation Tracks Settings dialog box opens. The Tracks pane is the left pane of the
dialog box. The pane displays all the variation databases, or tracks, that were imported
for the selected project.

Figure 3-15: Variation Tracks Settings dialog box, Filter Settings pane

& Variation Tracks Settings ===
B Tracks ClinVar\142
EF6g Clvar
142 @ Al (" Repotted * Urreported
Fieport Display >
I~ fitleast I <] Citeria Satisfied
[ r r r r r
[ r r r r
< |
SaveSelings>  Load Settings » Cancel

2. If you do not want to filter the data for the project based on any of the tracks, then click
Load Settings > Clear al track filters, and then click OK; otherwise, go to Step 3.

3. Inthe Tracks pane, select atrack, and then do the following:
a. Indicate the types of variantsthat are to be included in the Mutation report.

» All - By default, all variants that meet all the filtering criteriaare displayed in
the Mutation report, whether they are included in the selected track.

* Reported - Select Reported to display only those variants that meet all the
filtering criteria and that are included in the selected track.

» Unreported - Select Unreported to display only those variants that meet all the
filtering criteria, but they are not included in the selected track.
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b. Specify thefilter settings for the track.

@ The available settings vary for each track.

» Click Report Display to open the Report Display Settings dialog box.

The Report Display Settings pane displays all the columns that can be included in
the Annotation field of the Mutation table. By default, no columns are selected.

Figure 3-16: Mutation Tracks Settings dialog box, Report Display Settings pane

Report Display Settings ==
I Display track. group: ™ Display track namd

[ Impoited dbSHFID  DBSNP VARIANT
[v INFO_CLMHGVS INFO "VARIANT NAMES FROM HGYS.  THE ORDER OF THESE WARIANTS CORRESPONDS TO
[ INFO_CLMALLE INFO "vARIANT ALLELES FROM REF OR ALT COLUMNS. 015 REF, 115 THE FIRST ALT ALLEL
[ INFO_CLMSRC INFO "VARIANT CLINICAL CHANELS™
[v INFO_CLMORIGIN INFO "ALLELE ORIGIN. ONE OR MORE OF THE FOLLOWING WALUES MaAY BE ADDED: 0 - UNKM
[¥ INFO_CLMSRCID INFO "VARIANT CLINICAL CHANNEL IDS"
[v Clinical Significance INFO "VARIANT CLINICAL SIGNIFICANCE, - UNCERTAIN SIGNIFICANCE, 1-NOT PROVIDED,
v INFO_CLMDSDE INFO "VARIANT DISEASE DATABASE NAME"
[v INFO_CLMDSDEID INFO "vARIANT DISEASE DATABASE D
[ INFO_CLMDBN INFO "VARIANT DISEASE NAME"
v INFO_CLMREVSTAT INFO "CLINVAR REVIEW STATUS, MULT - CLASSIFIED BY MULTIPLE SUBMITTERS, SINGLE -
[ INFO_CLMACC INFO "VARIANT ACCESSION AMD VERSIONS"

< |
Select &l Unselect &l

Carce

4, Select the columns that are to be included in the Annotation field of Mutation table, and
then optionally, select one or both of the following:

» Display track group—Displays the track group in the Annotation field, for example,
ClinVar for the ClinVar database.

» Display track name—Displays the track name in the Annotation field. (Thisisthe
name that you assigned to the track during its import with the Track Manager tool.
See “The Mutation Surveyor Track Manager Tool” on page 310.)

5. Repeat Step 3 and Step 4 for each track that is to be used to filter the Mutation table.
6. Click OK to close the Report Display Settings dialog box.

7. Do one of the following to save your settings and close the Variation Tracks Settings
dialog box:

* Click OK.

Going forward, the Mutation table is generated according to these saved settings
until you change them.
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Save Settings > Save User Defaults, and then click OK.

The settings that you have specified for all the tracks are saved as your (thelogged in
user’s) default settings. Going forward, any new project that you run in Mutation
Surveyor uses these settings by default. If you change the settings for a project, and
want to generate the Mutation table display based on your default settings, then you
can click Load Settings > Load User Defaults to restore your default settings.

Save Settings > Save To File, and then click OK.

The settings that you have specified for all the tracks are saved to a Settings (.ini)
file. Going forward, you can click Load Settings > Load From File to load this saved
Settings file and generate the Mutation table display according to the settingsin the
file.

Mutation Surveyor User’s Manual 93



Chapter 3
Graphical Analysis Display

Graphical Analysis Display Navigation and
Analysis Options

You can easily change the view in the GAD or navigate the GAD viewer using some of the
toolbar icons (see “GAD Toolbar” on page 88) or your mouse and some keyboard hotkeys.
Options are also available for analyzing mutation project data so that you identify the true
mutations in a mutation project. Miscellaneous options are al so available for manipulating
the mutation project data so that you can work with the datain outside programs if needed.

GAD viewing and navigation options

Action Description

Zoom in Click and hold the left mouse button and draw a box from the upper left
hand corner of the pane towards the lower right hand corner. A box is
formed around the area that being reduced for viewing.

Zoom out Click and hold the left mouse button and draw a box from the lower right
hand corner of the pane towards the upper left hand corner.

Note: The magnification for zooming out is always 100%.

Moving an image in the | To move any image (frame or trace) in the GAD, right-click and hold the
GAD mouse button on the image, and then move the mouse.

Note: The frames and traces are linked in the GAD. If you zoom in on a region in one of the
frames or traces or zoom out from a region in one of the frames or traces, then this action is
automatically duplicated in the same region in all the other frames and traces. If you move a
frame or a trace, then all other frames and traces are moved to the same position as well.

Moving to a mutation Press and hold the [Ctrl] key and then press:
peak  F to move forward to the next mutation peak.
* B to move back to the previous mutation peak.

Note: You move to each mutation peak on a trace by trace basis. For
example, if Sample Trace #1 has five mutation peaks, Sample
Trace #2 has no mutation peaks, and Sample Trace #3 has one
mutation peak, you must press CTRL+F five times to move to
each mutation peak in the Sample Trace #1. When you press
CTRL+F the 6th time, you move to the mutation peak in Sample
Trace #3.

Moving to a trace Use the Browse function on the right side of the Traces component in
the GAD to move to the next or previous trace.
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GAD analysis options

Analysis options are available from the context menu for the Mutation table and from
various context menus in the GAD. Any edit action (addition, substitution, or deletion) that
you carry out for amutation is displayed in the Actions column for the mutation in the
Mutation table.

Action Description

Mutation table context menu analysis options

Edit Comments You can manually add or edit comments for a mutation call.

* Right-click the entry for the mutation call on the Mutation table, and on
the context menu that opens, click Edit Comments. You can add original
comments in the Comments field, or you can select from a list of up to
200 customizable Comment templates.

* Right-click the entry for the mutation call on the Mutation table, and on
the context menu that opens, click Edit. The Edit Substitution dialog box
or the Edit Indel dialog box opens. Add comments in the Comments
field in this dialog box.

Note: For detailed information about editing a mutation call, see Chapter
12, “Reviewing and Editing Mutation Projects,” on page 355.

Edit Right-click the entry for the mutation in the Mutation table, and on the
context menu that opens, click Edit. The Edit Substitution dialog box or the
Edit Indel dialog box opens. Edit the mutation call as appropriate.

Note: For detailed information about editing a mutation call, see Chapter
12, “Reviewing and Editing Mutation Projects,” on page 355.

Delete Mutation » Right-click the entry for the mutation in the Mutation table, and on the
context menu that opens, click Delete Mutation.

» Click the entry for the mutation in the Mutation table, and then click
[Ctrl]-D.

* Press and hold the [Ctrl] key, and then right-click the mutation peak in
the trace to open a Warning message about deleting the mutation call.
Click OK in the message to delete the mutation call.

In the Delete Mutation dialog box that opens, you can simply click OK to
delete the mutation without adding it to the User Knowledge database, or if
the GenBank file that was used for the project contains chromosome
information, then you can add the mutation to the User Knowledge
database. (See “Creating a User Knowledge Database for Known
Deletions” on page 371.) The text for the mutation code turns gray in the
Mutation table. The comment <<Deleted>> is displayed in the Actions field
in the Mutation table.

Undo Mutation * Right-click the entry for the deleted mutation in the Mutation table, and
Deletion on the context menu that opens, click Undo Mutation Deletion.

« Press and hold the [Ctrl] key, and then right-click the deleted mutation in
the trace to open a Warning message about undoing the deletion of the
mutation call. Click OK in the message to undo the deletion of the
mutation call
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Action

Description

Delete Lane

Make sure that the appropriate trace is open in the GAD, and then
right-click any entry in the Mutation table and on the context menu that
opens, click Delete Lane.

Note: The Lane Quality for a deleted lane is set to “Low Quality” in the
GAD. All the mutations for the deleted lane are removed from the
Mutation table.

Note: The context menu for a contig in the Browser pane also has a
Delete Lane option. See “Contig directory for a Mutation Surveyor
project” on page 76.

Undo Lane Deletion

Make sure that the appropriate trace is open in the GAD, and then
right-click any entry in the Mutation table and on the context menu that
opens, click Undo Lane Deletion.

Note: The Lane Quality for the lane is reset to its original value. All the
mutations that were deleted for the lane are again displayed in the
Mutation table.

Note: The context menu for a contig in the Browser pane also has a
UnDo Lane Deletion option. See “Contig directory for a Mutation
Surveyor project” on page 76.

Confirm/Undo Right-click the entry for the mutation in the in the Mutation table, and on
Confirmation the context menu that opens, click the appropriate option.
Undo Undo the last edit action that was carried out for the mutation.

View Edit History

See “Viewing the Edit History (Audit Trail) for a Mutation” on page 373.

Hyperlink to NCBI's
dbSNP

Opens the NCBI's database entry (via the web) for the variant.

GAD context menu an

alysis options

Delete Lane

Make sure that the appropriate trace is open in the GAD, and then
right-click the Sample Trace name, and on the context menu that opens,
click Delete Lane.

Note: The Lane Quality for a deleted lane is set to “Low Quality” in the
GAD. All the mutations for the deleted lane are removed from the
Mutation table.

Note: The context menu for a contig in the Browser pane also has a
Delete Lane option. See “Contig directory for a Mutation Surveyor
project” on page 76.

Undo Lane Deletion

Make sure that the appropriate trace is open in the GAD, and then
right-click the Sample Trace name, and on the context menu that opens,
click Undo Lane Deletion.

Note: The Lane Quality for the lane is reset to its original value. All the
mutations that were deleted for the lane are again displayed in the
Mutation table.

Note: The context menu for a contig in the Browser pane also has a
Undo Lane Deletion option. See “Contig directory for a Mutation

Surveyor project” on page 76.
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Action

Description

Add Substitution Call

Right-click in the mutation trace at the position at which you want to add
the substitution, and on the context menu that opens, click Add
Substitution. The Add Substitution dialog box opens. Add the substitution
as appropriate.

Note: For detailed information about modifying a mutation call, see
Chapter 12, “Reviewing and Editing Mutation Projects,” on page
355.

Note: If you click a peak for a substitution mutation event, a message
opens indicating that substitution already exists at the selected
position and asking you if you want to replace it. Click OK to
continue with the substitution.

Add Insertion/
Deletion Call

Press and hold the [Ctrl] key, and then click the mobility line at the position

of the indel. The Add Indel dialog box opens. Add the Indel call as

appropriate.

Note: For detailed information about modifying a mutation call, see
Chapter 12, “Reviewing and Editing Mutation Projects,” on page
355.

Edit Base

« Right-click a reference or sample trace and click Edit Base. A dialog
box opens that displays the complete base sequence for the trace.

« Click the base that you are editing and enter the text for the new base
(A,C,GorT)

» Click the Close button (“X”) to close the dialog box, and then click “Yes”
at the prompt to save the base call changes.

Note: If you do not want to override the original traces, you can save the
modified traces to a different location. See Save Base-Modified
Samples on page 89.

» Click the Re-process Madified Files button = to run the project with
the modified sample and/or reference traces.

Miscellaneous GAD options

Action

Description

Copy Image

Press and hold the [Shift] key and the [Ctrl] key and then click and hold
the left mouse button and draw a box around the region of the image

and select Copy to copy the image to your clipboard. Use standard
keyboard commands or menu commands to paste the copied image
into an application.

that you want to copy. The selected region is filled with black. Right-click

Copy Text

Right-click a table cell in the Mutation table and click Copy to copy the
text in the cell to your clipboard. To copy text in a range of cells, click
and hold the left mouse button and drag the mouse to select the region
that you want to copy. Use standard keyboard commands or menu
commands to paste the copied text into an application.
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Exporting the GAD

You use the Export GAD function to export mutation traces and other information for
selected mutations to a Word document, to separate JPG files, or directly to aprinter.

A variety of graphic-based reports that present part or all the GAD in a report
format are also available in Mutation Surveyor. See Chapter 4, “ Mutation
Surveyor Graphical Reports,” on page 101.

Figure 3-17: Export GAD dialog box

Export GAD Settings (=23
Settings
[ Output the Current Mutation Only

[v Output the Mutations in the Samples

[ Output the Paints of Interest

Mote: Enter the Position You Want to Save, Use Semi-colon '
to Separate the Positions. e.g. 110:221:323

[v Output Header Information
|E:\Users\8pectrumWriting\AppData\LocaI\SoftGenetics\MutationSurveyor\

Save the WORD File as:
|E:\Data\BF|EA1_D1 2345.doc

Save separate JPG files into:

|c:\data\ J

Actior Momenclature

¥ Save the Report as a‘Word File {* Genomic

™ Send the Report Directly to the Printer ™ Relative to CDS

" Save the Report as Separate JPG Files ™ Relative to mAMNA

" HGWS
Ok | LCancel
Option Description

Settings
Output the Current Exports the GAD for only those mutations (+-16 bp) that are currently
Mutation Only displayed in the GAD for the selected sample file.

Output the Mutations in Exports the GADs for all the mutations in all the sample files for every
the Samples contig.

Output Points of Interest | Exports the GAD only for the specified base positions. (The Base
position must be the genomic position where at least one sample
contains a mutation call at the point of interest.)

< If Output the Mutations in the Samples is also selected, then images
are captured for not only all mutation calls, but also for positive and
negative mutations at all Points of Interest.

« If Output the Mutations in the Samples is not selected, then images

are captured for only positive and negative mutations at all Points of
Interest.
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Option Description
Output Header Automatically populated with the default Mutation Surveyor header
Information

information file. You can click the Browse button to open the Open

File dialog box, and browse to and select a custom header to add to the
report.

Note: A header is a .inf file. For a discussion of Custom headers and
how to create one, see “Print Header Editor Tool” on page 277.

Save the Word File As Available only if Save the Report as a Word file is the selected action.
Automatically populated with the default location (c:\data) and filename
for the Word file to which the mutations traces for the selected mutations

are being exported. You can click the Browse button to open the

Save As dialog box, and specify a different location, name, or both for
the Word files.

Note: This function works only when Microsoft Word is installed on the
client computer. If the client’'s copy of Word has additional
add-ons, such as End Note, installed, this function might not
work properly.

Save separate JPG files | Available only if Saving Report as Separate JPG Files is the selected
into action. Automatically populated with the default location (c:\data) to
which the mutation traces for the selected mutations are being exported.
You can click the Browse button to open the Browse for Folder
dialog box, and specify a different location for the JPG files.

Action

e Savethe Reportasa |  Exports all the mutation traces to a single Word file.
Word File

¢ Send the Report « Exports the files to directly to the system’s default printer
Directly to the Printer

« Save the Report as « Export each mutation trace as a separate JGP file
Separate JPG Files

Nomenclature

* Genomic « Displays the mutation call positions based on the genomic position
referenced in the GenBank file.

« Relative to CDS » Displays the mutation call positions relative to the CDS numbering in
the GenBank reference file. A mutation that is called in the CDS is
prefixed with a “c.” A mutation that is called in a non-coding region is
prefixed with “IVS.” Its position is identified by the closest nucleotide
in the coding sequence plus or minus the number of bps by which it
resides away from the closest nucleotide

¢ Relative to mMRNA » Displays the mutation call positions relative to the mRNA numbering
in the GenBank reference file. A mutation that is called in the mRNA
region is prefixed with a “c.” A mutation that is called outside of an
MRNA region is identified by the closest nucleotide in the mMRNA
region plus or minus the number of bps by which it resides away from
the closest nucleotide.
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Option

Description

Nomenclature (cont’d)

* HGVS

« Displays the mutation call positions relative to its position in the
coding sequence. A mutation that is called in a non-coding region is
identified by the closest nucleotide in the coding sequence plus or
minus the number of bps by which it resides away from the closest
nucleotide. Both alleles are shown in separate bracketed statements

Note:

For any of the four standard Nomenclature options, if a GenBank file was not loaded as the
reference file, then the Base Number is enclosed in parenthesis and it indicates the position
of the base in the reference file. If both a GenBank file and a reference file were loaded for
the mutation project and the mutation was called at a position that does not align to the

GenBank file, then the Base Number is enclosed in parenthesis and is displayed as +/- the
number of base pairs by which the mutation was shifted in comparison to the GenBank file.
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Reports

A variety of graphic-based reportsthat provide detailed information about a mutation project
are available in Mutation Surveyor. All these reports, which are available from the Display
option on the Mutation Surveyor main menu, present part or all the GAD in areport format.
All these reports rely heavily on the use of colored legends to indicate critical information
about the mutation project data. You can print the information in these reports and you can
save and store the report information for use at alater date.

This chapter covers the following topics:

»  “Project Reviewer Report” on page 103.

» “Graphic Display Report” on page 112.

*  “GAD Report” on page 118.

e “Clinical Report” on page 120.

*  “Nucleotide Text Display Report” on page 122.
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Project Reviewer Report

You use the Project Reviewer report to view mutation project datafor one contig at atime, or
for all contigs at the same time. The data that you can view includes the reference nuclectide
seguence, the consensus sequence for all the sample traces, the sequence for each sample
trace, and all the mutation calls for all the samples. You can use the Project Reviewer
functions to customize the viewing of thisinformation for your sample files. For example,
you can use the Sample Grouping function to group all your samplefiles by an identifier and
view any overlapping contigs that result. You can also use the Project Reviewer to edit

mutation calls.

Figure 4-1:  Project Reviewer report
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Sample pane  Mutation Table pane Base pane

Project Reviewer report layout

Trace pane

To view the color coding legends that are used in the report, click Legend at the top of the
report. The report displays mutation project data according to these legendsin four panes.

» Sample pane—The Sample pane is the top left pane. This pane lists al the sample files

that are contained in the currently selected contig.

* Base pane—The Base pane is the top center pane. The top row of numbers indicates the
genomic base position in the referencefile. The color of the horizontal location bars that
run below the genomic position numbers indicates the |ocation of the sequence that is
being displayed inthetrace. Colored tick marksindicate reported variations. Thefirst row
of nucleotidesin the paneis the reference nucleotide sequence. The second row of
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nucleotides in the pane is the consensus sequence for the sample traces. The remaining
rows show the sequencefor each sampletrace. A black dash (-) indicates amatch between
the reference file and the samplefile. If adifferent base is at the same position in the
sample file and reference file, then the standard IUB/IUPAC code for the base is shown
in the sample file at the position. Color-coding is used to indicate the mutation type. No
information is displayed for areas that fall outside the comparison region. A gray square
indicates a mutation that has been deleted either by Mutation Surveyor or by a user.

Trace pane—The Trace pane is the top right pane. This pane displays the sample traces,
the mutation traces, or both for all the selected samplesin the sample and base panes.

M utation Table pane—The Mutation Table paneisthe lower pane. Thispanedisplaysall
the mutation calls for al the samplesin the selected contig. The mutation call codes and
color-coding that are used in this table are identical to the mutation call codes and color-
coding that are used in the Mutation standard report. See “Mutation Report” on page 129.

The report isinteractive:

To zoom in on a selected region for the samplefiles, in the Base pane, click and hold the
left mouse button and draw a box from the upper left hand corner of the region towards
the lower right hand corner of the region. A box isformed around the areathat is being

reduced for viewing.

To zoom in on a selected region for atrace, in the Trace pane, click and hold the | eft
mouse button and draw a box from the upper left hand corner of the region towards the
lower right hand corner of the region. A box isformed around the areathat is being
reduced for viewing.

To zoom out from the samplefilesor trace, click and hold the left mouse button and draw
abox from the lower right hand corner of the file sequence or trace towards the upper |eft
hand corner of the sequence or trace. The magnification for zooming out is always 100%.

@ By default, the Base pane and Trace pane are linked in the Project Reviewer. If you

zoomin on a region in one of the panes or zoom out from a region in one of the
panes, then this zooming action is automatically duplicated in the same region in
the other pane. You can turn off this automatic linking. See “ Project Reviewer
report toolbar” on page 106.

To change the view in the reviewer to a selected mutation, double-click the mutation in
the Mutation Table pane.

To changetheview tothat for adifferent contig, select the contig on the Contig dropdown
list.

104

If you select All, then any overlap among the contigsis displayed in the Base pane
and in the Trace pane

Mutation Surveyor User’s Manual



Chapter 4
Mutation Surveyor Graphical Reports

Figure 4-2:  Overlapping contigs displayed in the Base pane
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» To manipulate and analyze mutation project data, right-click amutation call in the
Mutation Table pane and on the context menu that opens, click the appropriate option.

Figure 4-3:  Mutation Table pane context menu
Copy Ctrl+C
Edit
Delete Mutation

Undo Deletion

Delete Lane

Undo Deletion

Confirm Ctrl+M
Undo Confirmation Ctri+M

Hyperlink to NCEI's dbSMP

Option Description

Copy Copies the selected text in the cell to your clipboard. To copy text in a range of
cells, click and hold the left mouse button and drag the mouse to select the
region that you want to copy. Use standard keyboard commands or menu
commands to paste the copied text into an application.

Note: You can also copy the Project Reviewer report as an image. Press and
hold the [Shift] key and the [Ctrl] key, and then click and hold the left
mouse button and draw a box around the region of the image that you
want to copy. The selected region is filled with black. Right-click and
select Copy to copy the image to your clipboard. Use standard
keyboard commands or menu commands to paste the copied image
into an application.
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Option Description
Edit Opens the Edit Substitution or Edit Indel dialog box in which you can edit the
selected mutation call.
Note: For detailed information about modifying a mutation call, see Chapter
12, “Reviewing and Editing Mutation Projects,” on page 355.
Delete Deletes the selected mutations.

Note:

The text for the mutation code turns gray in both the Project Reviewer report
and the Mutation Table pane.

SHIFT-click to select multiple contiguous mutations.

Undo Deletion

Reverses the deletion of the selected mutation.

Note: SHIFT-click to select multiple contiguous mutations.
Delete Lane Note: Deletes all the mutations for a selected sample in a single step. The
Lane Quality for a deleted lane is set to “Low Quality.”
Note: SHIFT-click to select multiple contiguous samples.

Undo Deletion

Reverses the deletion of the selected lane.

Note: SHIFT-click to select multiple contiguous samples.

Confirm Confirms the selected mutations. The text for the mutation code turns black in
both the Project Reviewer report and the Mutation Table pane.
Note: SHIFT-click to select multiple contiguous mutations.

Undo Removes the “Confirmed” status for the mutation.

Confirmation Note: SHIFT-click to select multiple contiguous mutations.

Hyperlink to Opens the NCBI's database entry (via the web) for the variant.

NCBI's dbSNP

Project Reviewer report toolbar

106

The Project Reviewer report toolbar contains buttons that are specific for navigating and
working with the Project Reviewer report. The buttons that are displayed on the toolbar
depend on whether asingle contig is selected or all contigs are selected.

Figure 4-4:

Project Reviewer report toolbar for a selected contig
&Rf\'%\ > EwH IIJIIJ]IEDntiQEDntig‘I A

Legend

Figure 4-5:  Project Reviewer report toolbar for all contigs
Flmlx <> | E s & || IT| 0| 0|0 o Contio fa - Leend
Button Description

(e Show Sample Trace—Selected by default. Shows the sample traces in the Trace

A pane.

Show Mutation Trace—Selected by default. Shows the mutation traces in the Trace
- pane.
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Button

Description

B

Link—Selected by default. Links the Base pane and the Trace pane. If you zoom in
on a region in one of the panes or zoom out from a region in one of the panes, then
this zooming action is automatically duplicated in the same region in the other pane.
You can turn off this automatic linking.

Sample Grouping—Opens the Sample Grouping dialog box in which you can
specify how sample traces are to be grouped in the report.

Figure 4-6:  Sample Grouping dialog box
Sample Grouping =

S ample ID: # FomChaacter | ToChaacter |
" Fram File

Index: 1 & 13 1718212325 30 33 38 39 4Z 45

Samples: éacmin1234511mhlrlolclz507111129122114123‘.s::‘

» From Character [ ] To Character [ | —Select this option if all the filenames in your
project contain the same character string/designator in the same positions.

* From File—Select this option if traces that are to be grouped together contain a
common Sample ID in their filenames. (The Sample IDs do not need to be in the
same location in the filename.) After you click From File, click Load Sample ID to
open the Load Sample ID dialog box and specify the different Sample IDs, such
as Patient #, by which to group the traces. You can also click Open in the Load
Sample ID dialog box to load an existing Sample ID text file.

Note: By default, the Load Sample ID dialog box contains rows for up to ten
different Sample IDs. You can right-click and click Insert or Delete as
needed.

-

Move Left/Move Right—Moves the display in the Base pane and Trace pane in the
indicated direction.

W

Report Settings—Opens the Project Reviewer Report Settings dialog box, in which
you can specify what information is to be displayed in the report, what color-coding
is to be used in the report, and what nomenclature is to be used in the report. See
“Project Reviewer Report Settings dialog box” on page 108.

Show/Hide Sample—Shows/hides the Sample pane.

Show/Hide Annotation—Shows/hides the gene/CDS annotation in the Base pane
and the Trace pane.

Show/Hide Base—Shows/hides the Base pane.

Show/Hide Trace—Shows/hides the Trace pane.
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Button Description

B

Show/Hide Mutation Table—Shows/hides the Mutation Table pane.

Add GenBank File—Auvailable only if All contigs are selected. If you used SEQ files
j as reference files, click the this button to open the Add GenBank file dialog box and
select a GenBank to add to the project. The Project Reviewer then aligns the SEQ
files to the GenBank and as a result, the SEQ files are displayed in genomic order.

Project Reviewer Report Settings dialog box

The Project Reviewer Report Settings dialog box contains three tabs—M utation, Color, and
Nomenclature—on which you can specify what information is to be displayed in the report,
what color-coding isto be used in the report, and what nomenclature is to be used in the
report, respectively.

Figure 4-7:  Project Reviewer Report Settings dialog box, Mutation tab

Project Reviewer Report Settings (]

Mutstion | Color | Mamenclature |

Show Mutation Call Information
Show Show

Mucleotide Position [ Score (Individual) [#

Reference Nucleatide [ Total Score (2Directional) [~

Mutalion Nucleotide [ Mutation Peak Intensity [~

Reference Amino Acid [V Diapfactor [~
Aming Acid Position Overlapfactor [~

Mutation Amino Acid v S/NRatio [~
Confidence (] [~ Moise [~

Comments [ Fieparted Variant Annotation [~

peiak | [T Cancel

Mutation tab

The majority of options on this tab are self-explanatory, and therefore, not all
@ these options are discussed in this section.
* Nucleotide Position—Nucleotide positions are displayed in the nomenclature that you
select on the Nomenclature tab. (See “Nomenclature tab” on page 110.)

*  Amino Acid Position—BY default, amino acid information is organized with the
reference amino acid displayed first, the amino acid position displayed next, and the
mutation amino acid displayed last. If you do not select Amino Acid Position, then aslash
(/) isdisplayed between the reference amino acid and the mutation amino acids.

»  Confidence(!)—Displays a Confidence mark (1) for mutation calls that exceed certain
thresholds as defined in the MutationSurveyor.ini file.

Although you can modify these thresholds, SoftGenetics does not recommend that
you do so on your own. Contact SoftGenetics for assistance.
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Comments—Displays all comments that were added to a mutation call, either
automatically by Mutation Surveyor or manually by a user.

Color tab

Figure 4-8:  Project Reviewer Report Settings dialog box, Color tab

Project Reviewer Report Settings X

Mutation Color | Hemencature |

Mutation Region Color-Coding

[ Enable Text Color-Cading
[l ] Deteted [ -] confimed 1t ] Added [CT =] Ecited
].—;| High Confidence: ﬂ Law Corfidence ﬂ Normal Allsles ﬂ Mot Available

¥ Enable Background Color-Coding
W ( - Discrepancy O =] tosaic O =] Famial O -] Fathogenic
’D_L| Likely_Pathogenic “]_j Unliksly_Pathogeric. [ =] Benian “]_j Drug_Sensitive
[O =] DugResistant [ +] dbshp O -|ws O =] Fieported
’D_L| AA. Change “]_j Indel “]_pj Syrorymous  [] = Heterozygous
[ =] Homozygous [ =] Metvaiable

Default ‘ Cancel ‘

The Color tab provides avariety of color-coding options to assist you with identifying
different types of mutation calls and potential analysis problems. Color-coding is applied
according to the following:

If amutation call meets several color-coding criteria, the call isdisplayed in thereport in
the color of highest priority.

If None is selected for a color-coding option, then the color of the next highest priority is
used.

For Mutation Region Text color-coding, the priorities from highest to lowest are as
follows—Deleted, Confirmed, Added, Edited, High Confidence, Low Confidence,

Normal Alleles, and Not Available,

For Mutation Region Background color coding, priorities from highest to lowest are as
follows—Mosaic, Reported, A.A. Change, Indel, Synonymous, Heterozygous,
Homozygous, and Not Available, where Synonymous identifies the coding and
non-coding substitutions that do not affect the amino acid sequence.
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Nomenclature tab

Figure 4-9:  Project Reviewer Report Settings dialog box, Nomenclature tab

Project Reviewer Report Settings

Mutation | Color  Nomenclature |

Nomenclature
& Genomic
" Relative to CDS
" Relative to mRNA
° HGYS

==

et | i cancel |

If you select Nucleotide positions on the Mutation tab, then the positions are displayed in the
nomenclature that you select on the Nomenclature tab.

Option

Description

Genomic

Displays the mutation call positions based on the genomic position
referenced in the GenBank file.

Relative to CDS

Displays the mutation call positions relative to the CDS numbering in the
GenBank reference file. A mutation that is called in the CDS is prefixed
with a “c.” A mutation that is called in a non-coding region is prefixed
with “IVS.” Its position is identified by the closest nucleotide in the
coding sequence plus or minus the number of bps by which it resides
away from the closest nucleotide.

Relative to mRNA

Displays the mutation call positions relative to the mRNA numbering in
the GenBank reference file. A mutation that is called in the mRNA
region is prefixed with a “c.” A mutation that is called outside of an
MRNA region is identified by the closest nucleotide in the mMRNA region
plus or minus the number of bps by which it resides away from the
closest nucleotide.

HGVS

Displays the mutation call positions relative to its position in the coding
sequence. A mutation that is called in a non-coding region is identified
by the closest nucleotide in the coding sequence plus or minus the
number of bps by which it resides away from the closest nucleotide.
Both alleles are shown in separate bracketed statements.

Note: If any of the four standard Nomenclature options is selected and a GenBank file was not
loaded as the reference file, then the Base Number is enclosed in parenthesis and it
indicates the position of the base in the reference file. If both a GenBank file and a
reference file were loaded for the mutation project and the mutation was called at a position
that does not align to the GenBank file, then the Base Number is enclosed in parenthesis
and is displayed as +/- the number of base pairs by which the mutation was shifted in
comparison to the GenBank file.

110
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Graphic Display Report

112

You use the Graphic Display report to examine sample alignment and mutation calsfor a
single contig. The GAD Display report is available from the Display option on the Mutation
Surveyor main menu or you can click the Graphic Display icon = | on the GAD. After you
select either option, the Graphic Display Report Settings dialog box opens. You specify the
optionsin thisdialog box, and then click OK to generate the report. (See Figure 4-12 on page

113)
Figure 4-11: Graphic Display Report Settings dialog box

Graphic Display Report Settings @
Mutation Scores

™ Reject 1D Calls When Other Direction Has Mo Call
[ Reject 10 Calls ‘When Other Direction |5 Mot Available

™ Reject Synonymous Mutations
™ Dizplay Mutations with the "Stop"" Codon or Indel Only

[ Display Confirmed Mutations Only

LCancel

Option Description
Reject 1D Calls When Reject a mutation that is called in only one direction when the position
Other Direction has No falls within the comparison region of the other direction.
Call
Reject 1D Calls When Reject mutation calls that occur outside the region where the sample
Other Direction is Not traces in both directions are aligned within the comparison region.
Available
Reject Synonymous Coding region substitutions that do not affect amino acid calls are not
Mutations displayed in the report.
Display Mutations with Display only nonsense mutations and indels in the report.
the “Stop” Codon or
Indel Only
Display Confirmed Display only those mutations that you have manually confirmed in the
Mutations Only report.
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Figure 4-12: Graphic Display report
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Graphic Display report layout

The top row of the Graphic Display report details the color coding legends that are used in
the report. The report displays mutation project data bel ow these legendsin four panes. From
top to bottom, these panes are as follows:

GenBank pane—The GenBank pane displaysinformation about the loaded GenBank file.
Genomic positions are indicated in kilobases (kb). The color of the horizontal location
bar s that run below the genomic position numbers indicates the location of the sequence
that is being displayed in the trace. Colored tick marks indicate reported variations.

Reference pane—T he Reference pane displays information about the reference trace that
was used for the selected contig. Thetrace can be areferencefile that you manually added
to the project, or it can be a synthetic reference file that Mutation Surveyor created from
the loaded GenBank file.

Sample pane—The Sample pane displaysall the samplefilesthat are contained within the
selected contig.

Allele Frequency pane—The Allele Frequency pane shows the percentage of samplesin
the contig that have the mutation call at the indicated position. Color-coding is used to
indicate the mutation type.

M utation Score pane—T he M utation Score pane shows the average mutation scorefor all
the calls at the indicated position for the contig.
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Thereport isinteractive:

» Tozoom in on aselected region, in any pane, click and hold the left mouse button and
draw a box from the upper left hand corner of the region towards the lower right hand
corner of theregion. A box isformed around the area that is being reduced for viewing.

* Tozoom out from any region, click and hold the left mouse button and draw a box from
the lower right hand corner of the region towards the upper |eft hand corner of the region.
The magnification for zooming out is always 100%.

All the panesin the Graphic Display are linked. If you zoomin on aregion in any
pane, or zoom out from a region in any pane, then this zooming action is
automatically duplicated in the same regionsin all the other panes.

» Tochangetheview tothat for adifferent contig, select the contig on the Contig dropdown

list.

* By default, thefilenamesfor al thefiles (GenBank, referencefiles, and samplefiles) are
displayed on the report. To remove the filenames from the report display, clear the Show

Filenames option.

Graphic Display report toolbar

114

The Graphic Display report toolbar contains buttons that are specific for navigating and
working with the Graphic Display report.

Figure 4-13: Graphic Display report toolbar
Contig & 3 |z| v Show Filenarmes

Button

Description

=

Print Preview—Opens the Graphic Display Print Preview window, which
displays a preview of what is to be printed for the report.

Note: Before you print the Graphic Display report, make sure to adjust
the zoom level so that the area of the report that you want to
print is displayed in the report window.

W

Report Settings—Opens the Graphic Display Report Settings dialog
box, in which you can specify what information is to be displayed in the
report. See Figure 4-11 on page 112.

=]

Project Display Report—Opens the Project Display Report Settings
dialog box, in which you specify the information that is to be displayed in
the Project Display subreport, as well a how the sample files are to be
grouped in the subreport. See “Project Display subreport” on page 115.

Show Filenames

Selected by default. Shows the filenames on the report.
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Project Display subreport

You use the Project Display subreport as another way of graphically viewing mutation
project data. Options are available for filtering mutation calls that are displayed in the report
and for grouping sample files based on the character string/designator that is used in your
sample filenames. This subreport, which has alayout that is almost identical to that of the
Graphic Display report, isideal for comparing overlapping sample traces that were analyzed
in separate contigs. The subreport opens after you click OK in the Project Display Report
Settings dialog box.

Figure 4-14: Project Display Report Settings dialog box

Project Report Settings @

Mutation Scores

[~ Reject 10 Calls When Other Direction Has Mo Calf

[ Reject 10 Calls ‘When Other Direction |5 Mot Available
™ Reject Synonymous Mutations
[ Display Mutations with the "Stop” Codon or Indel Only

[ Display Confirmed Mutations Only

Homozygous Dropping Threshold > 0,80
Sample Grouping

& nPrimer (n-D] Text Input

" Filename Match

& 14 [ie
« r
Ok LCancel |
Option Description
Mutation Scores
Reject 1D Calls When Reject a mutation that is called in only one direction when the position

Other Direction has No falls within the comparison region of the other direction.
Call

Reject 1D Calls When Reject mutation calls that occur outside the region where the sample
Other Direction is Not traces in both directions are aligned within the comparison region.
Available

Reject Synonymous Coding region substitutions that do not affect amino acid calls are not
Mutations displayed in the report.

Note: In cases where the entire column was not omitted from the report because of rejection by
one of these criteria, the rejected mutations have no background color and an “n.a.” is
displayed in the Mutation cell instead of the mutation code.

Display Mutations with Display only nonsense mutations and indels in the report.
the “Stop” Codon or

Indel Only
Display Confirmed Display only those mutations that you have manually confirmed in the
Mutations Only report.
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Option

Description

Homozygous Dropping
Threshold

Indicates the value for the dropping factor at which a mutation is
identified as either a homozygous substitution or a heterozygous
substitution. For example, is a mutation A>C or A>AC? Because
Mutation Surveyor evaluates the traces rather than the base calls, noise
below a major peak can sometimes be interpreted as a heterozygous
substitution. This value assists in your analysis by converting these calls
to homozygous substitutions.

You can increase this value to view the exact call that Mutation Surveyor
made, but an increased value might result in some calls remaining as
heterozygous substitutions.

Sample Grouping

Specify the filename substring by which Mutation Surveyor groups all
the mutation project samples files in the subreport.

¢ n-Primer (n-D) Text Input—Use the ND Grouping file to group the
sample files. See “ND Filename Match Editor Tool” on page 274.

¢ Filename Match (based on one of the following):

e From Character [ ] To Character [ ][—If all the flenames in your
project contain the same characters/designator in the same
positions, then select this option and enter the starting and ending
character positions.

Typical Block—If all the filenames in your project contain the
same characters/designator but in different positions, then
select this option and enter the value for the character/
designator block.

Note:

Figure 4-15: Project Display subreport
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Project Display subreport toolbar

The Project Display subreport toolbar contains options and buttons that are specific for
navigating and working with the subreport.

Figure 4-16: Project Display subreport toolbar

[ Exact Filename Match

GenBankl BRCAT_AmpID.gbk S B E|e

Option/Button Description

Select GenBank File If your mutation project used multiple GenBank files, then select one of
these files from this list to view the file and the sample files that align to
it.

Print Preview—Opens the Preview window, which displays a preview of
= what it to be printed for the report.

Note: Before you click the Print Preview button, make sure to adjust
the zoom level so that the area of the report that you want to
print will be displayed in the Preview window.

Project Report—Generates a Project report for the sample files. See
E “Project Report” on page 148.

Modify Mutation Projects—See “Modifying Mutation Surveyor Projects”

on page 343.
Show Filenames By default, the filenames for all the files (GenBank, reference files, and

sample files) are displayed on the subreport. To remove the filenames
from the report display, clear the Show Filenames option.

Exact Filename Match Select this option to pair sample files in the report display when the
filenames for the forward and reverse sample files are very similar.

Note: This sorting option is used in conjunction with the sorting
options that you specified on the Project Display Report
Settings dialog box to further group sample files in the report
display.
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GAD Report

The GAD report displaysthe Graphical Analysis Display (GAD) for the samplefilesthat are
contained in asingle contig in areport format. You can specify whether the report isto
display all the traces for all the sample filesin the contig, or whether the report is to display
only those traces for the samplefiles that contained mutation calls (the default setting for the
report). After you click GAD Report on the Display menu, the GAD Report Settings dialog
box opens. You can leave the default option of Print Samples with Mutations Only selected,
or you can clear this option to display al the traces for all the sample files for a selected
contig in the report. After you click OK, the GAD report opens.

Figure 4-17: GAD Report Settings dialog box

GAD Report Settings @

Settings

¥ Print Samples with Mutations Onlg

Ok LCancel
Figure 4-18: GAD report
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Thefirst two traces that are displayed in the report are the forward and reverse reference
traces used for the selected contig. (The names of the traces are displayed in brown font to
indicate that they are reference traces.) The remaining traces are the traces for the sample
filesin the selected contig. The traces are either the traces for all the samplefiles that are
contained in the selected contig, or they are those traces for display the trace regionsfor only
those samples in the selected contig that contain mutation calls. To view the traces for a
different contig, select the contig on the Contig dropdown list.
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The GAD report toolbar contains options and buttons that are specific for navigating and

working with the report.

Figure 4-19: GAD report toolbar

Contig| 2 - | | Sample{ETETES

Q = = | S Prirt Samples with Mutations Orly [ Show Mutation Information

Option/Button

Description

Sample

Indicates the sample for which the sample traces are currently in view
for the report. You can select a different sample from the list, or you can
use the Scroll feature on the right side of the report window to change
the view.

Zoom In—Zooms in on a region of the report for viewing.

Note: You can also manually zoom in on a region for viewing. Click
and hold the left mouse button and draw a box from the upper
left hand corner of the pane towards the lower right hand corner.
A box is formed around the area that being reduced for viewing.

Zoom Out—Zooms out from a region of the report for viewing. The
magnification for zooming out is always 100%.

Note: You can also manually zoom out from a region for viewing. Click
and hold the left mouse button and draw a box from the lower
right hand corner of the pane towards the upper left hand
corner.

Move Left—Moves the currently displayed report view to the left.

- Note: You can also manually move the report view to the left. Right-
click and hold the mouse button on the report view, and then
move the mouse.

-, Move Right—Moves the currently displayed report view to the right.

Note: You can also manually move the report view to the left. Right-
click and hold the mouse button on the report view, and then
move the mouse.

Print Preview—Opens the Preview window, which displays a preview of

= what it to be printed for the GAD report. You can use the options on the

Preview window’s toolbar to adjust variables such as the color scale and
the page layout before you print the report.

Note: Before you click the Print Preview button, make sure to adjust
the zoom level so that the area of the report that you want to
print will be displayed in the Preview window.

Print Samples with
Mutations Only

Select this option to display only those traces for the sample files that
contained mutation calls.

Show Mutation
Information

Select this option to display the code for each mutation call on the
report. The code for each call is displayed directly above the mutation
peak in the sample trace.
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Clinical Report
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The Clinical report is a custom-formatted report that contains options for displaying only
those sample files with mutation calls or for displaying all positionswith reported annotation
information, including negative SNPs. The report shows one pair of samplefilesin a contig
per page, and the report includes the mutation code for each called mutation. To generate a
Clinical report, do the following:

1. Onthe Reports menu, click Clinical Report.
The Print Report Settings dialog box opens.
Figure 4-20: Print Report Settings dialog box

Print Report Settings @

Settings
Iv Frint Samples with Mutations Only

™ Print Samples with Negative Mutations

Header File: jihSoftGenetics'MutationSurveyoriDefaultHeader inf

Ok | LCancel |

2. Select one or both options as appropriate for your report:

*  Print Samples with mutations only—Show only those samples that contain called
mutations.

*  Print Samples with negative SNPs—Show those samples that contained negative
mutation calls, where a negative SNP is defined as position in the GenBank file at
which avariation has been reported, but no variation was detected at the same
position in the sample trace. Sample traces that have negative SNPs might still
contain mutation calls.

3. Optiondly, click the Browse button to open the Open File dialog box, and browse to
and select a custom header to add to the report.

A header isa.inf file. For a discussion of Custom headers and how to create one,
see “ Print Header Editor Tool” on page 277.
4. Click OK.

The Clinical Report opensin the Print Preview window. You can use the options on the
Preview window’s toolbar to adjust variables such as the color scale and the page layout
before you print the report. See Figure 4-21 on page 121.
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Figure 4-21: Clinical report
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Nucleotide Text Display Report

The Nucleotide Text Display report is a color-coded report of the text base calls of all the
sample file sequences for a selected contig. The report has options for displaying every
nucleotide position for every sample trace in a selected contig or for displaying only those
nucleotide positions at which a mutation was called. To generate a Nucleotide Text Display
report, do the following:

1. Onthe Display menu, click Nucleotide Text Display.
The Nucleotide Text Display Report Settings dialog box opens.
Figure 4-22: Nucleotide Text Display Report Settings dialog box

MNucleotide Text Display Settings @

™ Original Baze Call

+ Conzensus Base Call

| Dizplay Base Call

LCancel

2. Select the options as appropriate for your report:

Option Description

Original Base Call Display the bases as called in the original sample trace at locations
where variations exist between the sample and the reference.

Consensus Base Call Display the base relative to the mutation call at locations where mutation
calls were identified.

Display Base Call Selected by default. Display every nucleotide position for every sample
trace in a selected contig. If you clear this option, then only the
variations relative to the Original Base Call or the Consensus Base Call
are displayed for the sample trace in the selected contig.

3. Click OK.
The Nucleotide Text Display report opens. See Figure 4-23 on page 123.
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Figure 4-23: Nucleotide Text Display report
=1 Nucleotide Tex Display ===
ortig [1 | E & || Mme e + -+ | 3% Aninoacd [ Consensus Sample Position
CDS: I Non-Coding:[_] RO I
SNP:_AG  CG 6T _inDel, 30592(1) 30993

Filename Directian 30450 30600 30750 30300

BRCA1_AmplD.ghk

Consensus Sequence
BRCA1_AmplD_F_Synthesis_3(
BRCA1_AmplD_R_Synthesis_31

U
v

Homozygous Heterozygous Insertion/Deletion HetInsertion/Deletion

Nucleotide Text Display report layout

The top row of the Nucleotide Text Display report details the color coding legends that are
used in the report. The color of the horizontal location bars indicates the location of the
sequence that is being displayed in the trace. Colored tick marksindicate reported variations.
The report displays mutation project data below these legendsin three panes. From left to
right these panes are:

Filenames pane—The first row in the Filenames pane is the name of the reference
nucleotide sequence that was used to align the sample files. The second row in the
Filenames pane is the consensus sequence for the sample traces. The remaining rowsin
the pane shows the name for each sample trace contained in the selected contig.

Direction pane—The Direction pane showsthetrace direction for the reference sequence,
for the consensus sequence, and for each sample trace for the selected contig.

Nucleotide Text pane—The Nuclectide Text pane showsthe textual representation of the
reference sequence, the consensus sequence, and for each sample trace contained in the
selected contig.

Thereport isinteractive:

To view the nucleotide text display for adifferent contig, select the contig on the Contig
dropdown list.

To view the mutation electropherograms for sample files at a given mutation position,
double-click the mutation in the report. The Contig Trace Figure window opens. (See
Figure 4-24 on page 124.) Y ou can use the Scroll function on this window to scroll
through all the sample traces at the selected mutation position. Each mutation call is
highlighted with either ablue or purple vertical line, for novel or reported variants
respectively.
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Figure 4-24: Contig Trace Figure window
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» Tohighlight the information for a sequence in the report, click the sequence in the
Filenames pane.

» Toview the Position (Frame #, Nucleotide #, and Row #) for a base, point the cursor on
the base in the Nucleotide Text pane. The Position information is updated on the report
toolbar.

These |ast two options work best after you have zoomed in on aregion in the
Nucleotide Text pane for viewing. See the Zoom In function on the *“ Nucleotide
Text Display report toolbar.”

Nucleotide Text Display report toolbar

The Nucleotide Text Display report toolbar contains options and buttons that are specific for
navigating and working with the report.

Figure 4-25: Nucleotide Text Display report toolbar

Contig [+ -l @ & | DD B, | %= =% | 35 | AminoAcid I~ Cansensus Sample Position:
Option/Button Description
Save Report—Opens the Save Report As dialog box in which you can
= specify a name and location for saving the report as a tab-delimited text
file.

Print Preview—Opens the Preview window, which displays a preview of
= what it to be printed for the Nucleotide Text Display report. You can use
the options on the Preview window’s toolbar to adjust variables such as
the color scale and the page layout before you print the report.

Note: Before you click the Print Preview button, make sure to adjust

the zoom level so that the area of the report that you want to
print will be displayed in the Preview window.
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Option/Button

Description

Show/Hide Filenames—Shows/hides the Filenames pane.

Show/Hide Direction—Shows/hides the Direction pane.

Zoom In—Zooms in on a region of the report for viewing.

Note: You can also manually zoom in on a region for viewing. Click
and hold the left mouse button and draw a box from the upper
left hand corner of the pane towards the lower right hand corner.
A box is formed around the area that being reduced for viewing.

Zoom Out—Zooms out from a region of the report for viewing. The
magnification for zooming out is always 100%.

Note: You can also manually zoom out from a region for viewing. Click
and hold the left mouse button and draw a box from the lower
right hand corner of the pane towards the upper left hand

corner.
Move Left—Moves the currently displayed report view to the left.

- Note: You can also manually move the report view to the left. Right-
click and hold the mouse button on the report view, and then
move the mouse.

-, Move Right—Moves the currently displayed report view to the right.

Note: You can also manually move the report view to the left. Right-
click and hold the mouse button on the report view, and then
move the mouse.

Report Settings—Opens the Nucleotide Text Display Report Settings

3 dialog box in which you can specify the information that is to be

displayed in the report. See Figure 4-22 on page 122.

Amino Acid Select this option to display the amino acid sequence for which the

consensus sequence codes. The code is displayed in the top row of the
Nucleotide Text pane as the 1 Letter IUPAC code.

Consensus Sample

Displays the consensus sequence for each of the sample pairs. An extra
line marked as “Consensus Sample” is displayed below the sample
pairs in all three of the report panes.
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Mutation Surveyor Standard
Reports

A variety of text-based standard reports that provide detailed information about a mutation
project are available in Mutation Surveyor. All these reports, which are available from the
Reports option on the Mutation Surveyor main menu, display mutation project data
according to a predefined format. You can print the report information and you can save and
store the report output for use at alater date.

This chapter covers the following topics:

* “Mutation Report” on page 129.

»  “Two Direction Report” on page 136.

» “Advanced Two Direction Report” on page 142.
*  “Project Report” on page 148.

e “HGVSReport” on page 159.
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Mutation Report

Mutation Surveyor aigns the nucleotide sequences of the sample traces to the reference
traces and groups the sample traces into contigs based on their degree of overlap. The
reference traces and sampl e traces are then compared at atrace by trace level to identify
substitutions, insertions, and deletions. All the variants are aligned in the Mutation report,
which isautomatically displayed in the Viewing and Reporting pane after the project is run.
In addition, the Mutation Surveyor toolbar is updated with buttons that are specific for
working with the Mutation report.

You can also open the Mutation report from the Mutation Surveyor main menu
(Reports> Mutation Report), or you can double-click the Mutation Report entry in
the Browser pane.

Mutation report toolbar
Figure 5-1:  Mutation report toolbar

= & 2 REBE B  OTa| =

Button Description

Open Files—Opens the Open Files dialog box which you use to load
- GenBank files, references files and sample files for a project.

Save Project—Saves all the project files to a single file mutation project
= file with an .sgp extension. You can open an entire project in a single
step by opening this SGP file.

Raw Data to Processed Data—Enabled when AB1/ABI files without

It base call information are uploaded and Load Raw Data is selected for
the Mutation Project settings. Converts the raw files so that base call
information is displayed.

Run—Runs the currently loaded project in Mutation Surveyor.

=

X Restart —Opens the Options dialog box which you use to modify the
current project settings. You can then run the project again using these
new settings.
Show/Hide Browser—Shows/hides the Browser pane in the Mutation

E Surveyor main window.

Save Report—Opens the Save Report As dialog box in which you can

E specify the location for saving the Mutation report as a .txt file.

Custom Report—Opens the Custom Report Settings dialog box which
you use to specify the settings for a custom report. See Chapter 6,
“Mutation Surveyor Custom Report,” on page 165.
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Button

Description

=

Graphic Display—Opens the Graphic Display Report settings dialog box
in which you specify the settings for generating a Graphic Display
report. See “Graphic Display Report” on page 112.

Display Mutations with 1D/2D Settings—Toggles the Mutation report

&
L&

between the 1D and 2D views.

Show Nucleotide Text—Generates a Nucleotide Text Display report.

T See “Nucleotide Text Display Report” on page 122..
Quantify—Opens the Mutation Quantification function. See “Mutation

i Quantifier Function” on page 331..

& Variation Tracks Settings icon - Opens the Variation Tracks Settings

Note:

dialog box. The Variation Tracks Settings dialog box displays the
available tracks settings for the Mutation report based on the variation
databases that were imported for the project. See “Variation Tracks
Settings dialog box” on page 91.

After being imported into Mutation Surveyor, a variation
database is referred to as a track.

Mutation report fields
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Figure 5-2 shows the default Mutation report in the Viewing and Reporting pane.

Figure 5-2:  Mutation report

Mo. |5 ample File Reference File |Dir |Gene Exon |F|F |Start |End |Size |Qualit_|Mutﬂ |Mutati0n1

16 |BRCA1_012345 10B_2 R_1_s 2007-1|BRCA1_AmplD_R_S1-R  BRCAT 2 30746 3027 a2 111 A07E34-AT 278T:T/5421
17 |BRCA1_185723 104 1_R_1_i 2007-14BRCA1_AmplD_R_S1-R  BRCAT 2 30503 30852 350 (26 0

18 |BRCA1_1857239 104 2 R_0_i 2007-14BRCA1_AmplD_R_S1-R  BRCAT 2 30503 30852 350 (26 0

19 |BRCA1_185723 10B_1_R_0_s 2007-1|BRCA1_AmplD_R_S1-R  BRCAT 230789 31027 26 111 30988446 3560 0/A%20
20 |BRCA1_185723 10B_2 R_0_s 2007-1|BRCA1_AmplD_R_S1-R  BRCAT 230789 31027 26 111 30988446, 3560 0/R%20
21 |BRCA1_264381 104 1_R_1_o 2007-1|BRCA1_AmplD_R_S1-R  BRCAT 2 30503 30852 350 25 0

22 |BRCA1_2B4381 104 2 R_0_s 2007-1|BRCA1_AmplD_R_S1-R  BRCAT 2 30503 30852 350 25 0

23 |BRCA1_264381_10B_1_R_0_o 2007-1|BRCA1_AmplD_R_S1-R  BRCAT 230753 31041 a3 100 1 30988446, 3560 0/A$14
24 |BRCA1_264381_10B_2 R_1_o 2007-1|BRCA1_AmplD_R_S1-R  BRCAT 230753 31041 a3 100 1 30988446, 3560 0/A$14
25 |BRCA1_012345 114 1 F 1_s 2007-1|BRCA1_AmplD_F_5 2-F  BRCAT 2 30977 A4E 440 70

26 |BRCA1_012345 114 2 F 1_o_2007-1|BRCA1_AmplD_F_5 2-F  BRCAT 2 30977 A4E 440 70

27 |BRCA1_012345 11B_1_F_1_i 2007-11|BRCA1_AmplD_F_5 2-F  BRCAT 231143 3460 3@ 0 2 31389C:C6 490P:PAAE22
28 |BRCA1_012345 11B_2 F_1_s 2007-1)BRCA1_AmplD_F_5/2-F  [BRCAT 2031143 (31460 3800 (2 (31389C:C6 490P: PAAE22

The table below summarizes the default fields that are displayed in the Mutation report.

Field

Description

Sample File

A list of all the sample traces in the mutation project, including any unmatched
traces.

Reference File

The reference trace to which the sample trace was matched.

Direction

The contig number and the direction of the trace (Forward (F) or Reverse (R)).

Gene

The gene name as noted in the GenBank reference file.
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Field

Description

Exon

The exon as noted in the GenBank reference file.

RF

The reading frame of the exon.

Start/End

The starting and ending bases for the comparison region.

Size

The number of bps in the comparison region.

Quality

Lane quality for the trace. See “Quality Thresholds” on page 67.

Mut #

The number of mutations found in the sample trace.

Mutation

Displays the mutation code for the called mutation. See “Mutation report codes.”

Note: If Comments is selected on the Output tab on the Mutation Project
Options dialog box, then Comments are displayed in this field after the
mutation code.

To change the fields that are displayed in the Mutation report, select or clear the appropriate
optionsfor the Output Table Fields on the Output tab on the Mutation Project Options dialog
box. (See “Output tab” on page 66.)

Mutation report codes

The mutation code is the unique code that identifies each mutation in the sample trace. The
code format indicates whether the mutation is a substitution event or whether it isan
insertion/duplication or deletion event.

Substitution mutation code

The mutation code for a substitution event has four components—the base number, the
mutation, the amino acid sequence that is affected by the mutation, and the mutation score.

Figure 5-3:

Example of a substitution mutation code

Base Number Amino Acid Sequence

30988A>AG,356Q>Q/R$28

Mutation Mutation Score

* BaseNumber—If aGenBank filewas|oaded asthereferencefile, the Base Number isthe
genomic position in the GenBank file. If a GenBank file was not loaded as the reference
file, then the Base Number is enclosed in parenthesis and it indicates the position of the
basein the reference file. If both a GenBank file and areference file were loaded for the
mutation project and the mutation was called at a position that does not align to the
GenBarik file, then the Base Number is enclosed in parenthesis and is displayed as +/- the
number of base pairs by which the mutation was shifted in comparison to the GenBank

file.
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Figure 5-4:  Mutation called at a position that does not align to GenBank file

1

GenBank file

Sample file

-15) (-10) (-5) 1

« Mutation—The mutation iswritten as reference base > variant base, where the reference
base represents the base called at the position in the reference trace and the variant base
represents the base called at the position in the sample trace. The mutation can be
homozygous, such as A > C, or the mutation can be heterozygous, such as A > AC.

e Amino Acid—If the mutation falls within the coding region of the GenBank file, the
amino acid portion of the mutation code shows the codon number, the normal amino acid
that is affected by the mutation, and the resulting amino acid.

« Mutation Score—The mutation scoreisthe 1D score for the mutation. See “Mutation
Score” on page 63.

Figure 5-5:  Example of a mutation code for a homozygous mutation

293G>CS34

The mutation code indicates that the mutation is on the 293rd base. The base “C” has been substituted
for the base “G.” The mutation score is 34.

Figure 5-6:  Example of a mutation code for a heterozygous mutation

462G>AG, 75M>M/1S67

The mutation code indicates that the mutation is on 462nd base of the GenBank file. The bases “A” and
“G” have been substituted for the base “G.” The codon number is 75. The normal amino acid is “M” and
the amino acid that is produced as the result of this mutation is a mixture of the normal amino acid and

the mutant amino acid “l.” The mutation score is 67.

Color codes

The color of a substitution mutation code indicates a variety of information about the
mutation.

*  Text color—Bluetext indicatesthat the mutation is called with high confidence. Red text
indicates that the mutation is called with low confidence. (See “Mutation Threshold” on
page 68.) Black text indicates that the mutation has been manually confirmed. (See
“Confirm” on page 135.)

*  Purple background with green text—A reported variation that was not found in the
mutation project.

*  Pink background—The mutation is a novel variant that resultsin a change to the amino
acid sequence.

*  Purple background—The mutation is areported variant that might or might not result in
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a change to the amino acid sequence.

*  No background color—The mutation isanovel variant that isfound on either the forward

or reverse trace and that does not result in a change in the amino acid sequence.

Insertion, duplication, and deletion mutation codes

Mutation Surveyor monitors the mobility of a sample fragment relative to the reference.

When the sequences no longer align, Mutation Surveyor continues to attempt alignment until

it again occurs. If ahomozygous insertion or duplication event is detected, Mutation
Surveyor artificially gaps the reference trace. If ahomozygous deletion event is detected,

Mutation Surveyor artificially gaps the sample trace. If a heterozygous insertion or deletion
event is detected, Mutation Surveyor automatically deconvolutes the mixed trace into two

clean traces.

Figure 5-7:  Example of a mutation code for a homozygous insertion event

23_24insTAC

Indicates the insertion of three bases—T, A, and C—between bases 23 and 24.

Figure 5-8:  Example of a mutation code for a homozygous duplication event

21 23dupTAC

Indicates the insertion of three bases—T, A, and C—between bases 23 and 24, where the preceding bases
(21 through 23) are also T, A, and C.

Figure 5-9:  Example of a mutation code for a homozygous deletion event

65_68delTGCA

Indicates the deletion of four bases—T, G, C, and A—between bases 65 through 68.

Figure 5-10: Example of a mutation code for a heterozygous insertion event

98 99het insTAG

Indicates the deletion of three bases—T, A, and G—between bases 98 and 99.
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Figure 5-11: Example of a mutation code for a heterozygous duplication event

1316het dupT

Indicates the insertion of one base - T - between bases 1316 and 1317, where the preceding base (1316) is
alsoT.

Figure 5-12: Example of a mutation code for a heterozygous deletion event

123 127het delCCTGA

Indicates the heterozygous deletion of four bases—T, G, C, and A—between bases 123 through 127.

Mutation report viewing and analysis options

A context menu is available for the Mutation report. You use the options on this menu to
change the view of the Mutation report and to manipulate and analyze mutation project data
so that you identify the true mutations in a mutation project. To open the context menu, right-
click anywhere in the Mutation report.

Figure 5-13: Mutation report context menu

Shrink Ctrl+5
Expand Ctrl+U
Copy Ctrl+C
Sort r
Confirm Ctrl+M
Undo Confirmation Ctri+M
Delete Lane

Undo Lane Deletion

Undao

View Edit History
Hyperlink to NCEI's dbSMP

Option Description
Shrink Fit the complete Mutation report in the Viewing and Reporting pane.
Expand Expand all columns in the Mutation report to their default widths.

Note: You might need to Browse the Viewing and Reporting pane to
view the entire report.
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Option

Description

Copy

Copies the selected text in the cell to your clipboard. To copy textin a
range of cells, click and hold the left mouse button and drag the mouse
to select the region that you want to copy. Use standard keyboard
commands or menu commands to paste the copied text into an
application.

Note: You can also copy the Mutation report as an image. Press and
hold the [Shift] key and the [Ctrl] key and then click and hold the
left mouse button and draw a box around the region of the
image that you want to copy. The selected region is filled with
black. Right-click and select Copy to copy the image to your
clipboard. Use standard keyboard commands or menu
commands to paste the copied image into an application.

Sort

Click in the column by which you want to sort the report, and then click
Sort > Descending or Sort > Ascending.

Confirm

Confirms the selected mutation. The text for the mutation code turns
black in both the Mutation report and the Mutation table in the GAD. The
comment <<Checked>> is displayed in the Actions field for the mutation
call in the Mutation table in the GAD.

Undo Confirmation

Removes the “Confirmed” status for the mutation.

Delete Lane

Deletes all the mutations for a selected sample in a single step. The
Lane Quality for a deleted lane is set to “Low Quality.”

Undo Lane Deletion

The Lane Quiality for the lane is reset to its original value.

Undo

Undo the last edit action that was carried out for the mutation.

View Edit History

See “Viewing the Edit History (Audit Trail) for a Mutation” on page 373.

Hyperlink to NCBI'’s
dbSNP

Opens the NCBI’s database entry (via the web) for the variant.

You can also view theinformation for amutation in the Mutation report in the GAD. To open
the GAD for the trace that contains a mutation, double-click the mutation in the report.

to the front. To bring the Mutation report to the front again, press [ CTRL]-T.

@ If you click atrace in the GAD with the Mutation report open, the GAD is brought
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Two Direction Report

The Two Direction report is automatically generated after you click Reports > 2Dir Report
on the Mutation Surveyor main menu. The Two Direction report shows mutation information
organized by paired sample traces. The fields that are displayed by default in the report and
the color coding of the mutation callsin the report areidentical to the default fields and color
coding in the Mutation report. (See “Mutation report fields” on page 130 and “ Color codes”
on page 132.) Also, just like the Mutation report, you can change the fields that are displayed
in the report by selecting or clearing the appropriate options on the Output tab on the
Mutation Project Options dialog box. (See “ Output tab” on page 66.) Figure 5-14 shows the
default Two Direction report. The report opensin awindow that is separate from the
Viewing and Reporting pane.

Figure 5-14: Two Direction report

=l Two Direction Output
H 22| B3 I LGSk Sampis FS i Viend
H Vo [Samplc Fis Feforence Fie  [Di  [Gene Eaon  [AF (st [End [Sie [Gusimus [Mutstont [uastions utatio
Paired forward and Eﬁm{ﬁ eneetie v oo T I I CE
BRCA1_185729_104BACA1_AmpID_A_S1-R  BRCAT 2 30503 30852 /O 26 O n n.a.
reverse traces. 5 |bRCaT 185725 10:BRCAT_AmpiD_F.5 1 BRCAT > somz amesr 3w 2 0 o
N__|BRCA1_165725_10¢BACAT_AmplD_F_S1-R  BRCAT 2 30503 30852 3/0 26 O n.a.
i i 5 oRCa1_185725_10tBRCAT_AmplD_F_S 2F  BRCAT > soves oloa1 ova 6 1 8 e
Mutations are grouped !n E__|BERCA1_185729_10EBRCAT_Am 2R BRCAT 2 30ved 31027 769 Tl na
il amE e =y —p n.a.
the report based by their e e e e p e e = =
iti i i a 1085 8 1.00
position in the contig. S [BRCAT 155728 1126RCAT_AmpID_F_S 35 BRCAT > sows siate 4 110 = mo
10 |BRCA1_185729_114BRCAT_AmpID_R_S3R  BRCAT 2 3095 31403 450 3 0 a. n.a.
11_|BRCA1_185729 114BRCA1_AmpiD_F_S 3F  ERCAT 2 30978 31414 440 11 O a. n.a.
12_|BRCAT_185729 114BRCA1_AmplD_A_S3R  BRCAT 2 0954 31403 a0 39 a. n.a.
4 1780 10 o.0o
13 _|BRCAT_ 185729 11EBRCAT AmplD_F_S 4F  ERCAT 2 31138 31450 23 0 1 FN407C>CT.A%6 n.s.
14 |BRCA1_185729_11EBRCAT_AmpID_A_S4-R  BRCAT 2 31114 31451 338 16 1 31407C-CT.4%6 n.a.
Sample traces that do not 75 [BACAT 158725 11EBREAT AmID_F 5 4 BROAT > 313 340 33 b 1 miaprc.criase o~
: . 16 _|BRCAT_ 185729 11EBRCA1 AmplD_A_S4R  ERCA1 2 31114 31451 3]\ 16 1 FN407C>CT.498 n.a.
show a mutation at a p05|t|0n 4 1322 8 10
. . . 17 |BACAT_185729_12¢BACA1_AmpiD_F_S5F  BRCAT 2 3417 31595 173 w0 0O - n.s.
in the aligned region. e Shlleeals ?n 5 )
19 _|BRCA1_185725 12¢BRCA]_AmplD_F_S5F  BRCAT 2 3417 31595 1739 0 a. n.a.
20 |BRCA1_185729 12¢BRCA1_AmplD_A_S5R  BRCAT 2 m39r 31591 195 29 0 fr.a. n.a.
4 742 14 000
Sample traces that show the 21 |BRCAT_185729 126 BRCAT_AmpID_F_S.6F  BRCAT 2 35N 31902 32 11 1 31608C>CT.563 =
. i 22_|BRCAT_185729 126BRCA1_AmplD_A_SER  BRCAT 2 31523 31902 374 9 1 31608C>CT.563 a
mutation at a position, but — . — e ~ »
. . . 24 |BRCA1_185729_12EBACA]_AmplD_A_SE&-R  BRCAT 2 31523 31902 3¢4 9 1 31608C>CT.563
the position is outside the 5 1472 (10 |10 [1000%
. . 25 |BRCA1_ 185729 13¢BRCA1_AmplD_F_S 7F  BRCAT 2 31834 32312 479 43 4 lescdes 319986 G
al|gned reg|0n_ 26 |BRCA1_185729 13¢BRCAT_AmpID_R_S7-R  BRCAT 2 31820 32306 487 47 3 319986 >G4.69.
27_|BRCA1_185729 13¢BRCA1_AmplD_F_S 7F  BRCAT 2 Fis34 32312 473 43 4 Flmezdels 31998G>GA.69
28 _|BRCA1_185729 13¢BRCA1_AmplD_A_S7R  BRCAT 2 31820 32308 487 47, 2 <
i af (=80 1o000% 100.0% 100,05
Allele frequency R = ( : ).
30 |BRCAT 185729 14¢BRCA1_AmplD_A_S2R  BRCAT 2 32253 32705 453 48 1 32533C>CTE7I n.a.

Two Direction report layout
The Two Direction report provides the same general information as the Mutation report with
the following exceptions:

» Forward and reverse samples traces are paired next to each other in the report based on
the contig in which they werefound. Alternating colors of light blue and light tan are used
to differentiate the sample pairs.

» Mutations are grouped in the report based on their position in the contig. For a position
that shows a mutation call for some of the sample traces:

e TheMutation # cell isblank for other sample traces that do not show a mutation at
this position in the aligned region.

*  “na” isdisplayed in the Mutation # cell for other sample traces that show the
mutation at this position, but the position is outside the aligned region.

* A row below each group of paired sample files shows the sum of all sizesin the contig,
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the average lane quality, and the allele frequency (as a percentage).

Two Direction report toolbar

The Two Direction report toolbar contains buttons that are specific for working with the
report and for changing the information that is displayed in the report.

Figure 5-15: Two Direction report toolbar

H |+ 35 | B v Lock Sampie File in Viev
Button Description

) Copy—Copies the selected text in the cell to your clipboard. To copy
text in a range of cells, click and hold the left mouse button and drag the
mouse to select the region that you want to copy. Use standard
keyboard commands or menu commands to paste the copied text into
an application.

Save Report—Opens the Save Report As dialog box in which you can
= specify a name and location for saving the report as well as its format
(-txt, xls, .xml, or .htm).

5 Report Settings—Opens the Two Direction Report Settings dialog box
e which contains options for filtering the information that is to be displayed
in the report. See “Two Direction report settings” on page 138.

Advanced Two Direction Report—Opens the Advanced Two Direction
@ Report Settings dialog box which contains options for filtering the
information that is to be displayed in the report. It also contains options
for specifying the formatting of the mutation code in the report. See
“Advanced Two Direction Report” on page 142.

Project Report—Opens the Advanced Project Report Settings dialog
E box which contains options for filtering the information that is to be
displayed in the Project report. See “Project Report” on page 148.

Undo Latest Deletions—Restores the deletion that you last carried out
K in the Two Direction report. Allows for multiple undos.

Lock Sample File in Freezes the Sample Filename column while scrolling.
View
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Two Direction report mutation codes

The mutation codes that are used in the Two Direction report are identical to the codes that
are used in the Mutation report with one exception—by default, the substitution mutation
code also indicates the Dropping Factor and Overlapping Factor for the mutation call.

Figure 5-16: Substitution mutation code in Two Direction report

30988A>AG,356Q>Q/RS22,0,54,1.00

Dropping factor  Overlapping factor

To prevent one or both of these values from being displayed in the mutation code, open the
Two Direction Report Settings dialog box (see “ Two Direction report settings’ on page 138)
and clear the appropriate options.

Two Direction report viewing and analysis options
The Two Direction report has multiple options available for changing the view of the report
and for manipulating and analyzing mutation project data. These options are:
» The Two Direction report settings. See “ Two Direction report settings’ below.
» The Two Direction report context menu. See “Two Direction report context menu” on

page 139.

Two Direction report settings

To open the Two Direction Report Settings dialog box, click the Report Settings button 32
on the Two Direction report toolbar.

Figure 5-17: Two Direction Report Settings dialog box

Two Direction Report Settings @

Homozpgous Dropping Threshold > |0.80

[v Display Mutations Deleted by Software

[v Display Mutations Deleted by User

[v Display Dropping Factor

[~ Display Overlapping Factar

Cancel
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Option Description

Homozygous Dropping Indicates the value for the dropping factor at which a mutation is
Threshold identified as either a homozygous substitution or a heterozygous
substitution. For example, is a mutation A>C or A>AC? Because
Mutation Surveyor evaluates the traces rather than the base calls, noise
below a major peak can sometimes be interpreted as a heterozygous
substitution. This value assists in your analysis by converting these calls
to homozygous substitutions.

Note: You can increase this value to view the exact call that Mutation
Surveyor made, but an increased value might result in some
calls remaining as heterozygous substitutions.

Display the Mutations By default, mutations that are deleted automatically by Mutation
Deleted by the Software | Surveyor are displayed in gray text in the Two Direction report. Clear
this option to remove these mutation calls from the report display.

Display Mutations By default, mutations that are deleted by a user are displayed in gray
Deleted by the User text in the Two Direction report. Clear this option to remove these
mutation calls from the report display.

Display Dropping Factor | By default, the substitution mutation code in the Two Direction report
indicates the Dropping factor for the mutation call. Clear this option to
remove this value from the mutation code.

Display Overlapping By default, the substitution mutation code in the Two Direction report
Factor indicates the Overlapping factor for the mutation call. Clear this option to
remove this value from the mutation code.

Two Direction report context menu

A context menu is available for the Two Direction report. You use the options on this menu
to change the view of the Two Direction report and to manipul ate and analyze mutation
project data so that you identify the true mutations in a mutation project. To open the context
menu, right-click anywhere in the Two Direction report.

Figure 5-18: Two Direction report context menu

Copy Ctrl+C
Confirm k
Undo Confirmation k

Sort By Score(Descending)
Sort By Score(Ascending)

Delete Mutations k

Delete Lane
Undo Deletion

Undo
View Edit History
Hyperlink to NCBI's dbSMNP
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Option Description
Copy Copies the selected text in the cell to your clipboard. To copy text in a range
of cells, click and hold the left mouse button and drag the mouse to select
the region that you want to copy. Use standard keyboard commands or
menu commands to paste the copied text into an application.

Note: You can also copy the Two Direction report as an image. Press and
hold the [Shift] key and the [Ctrl] key and then click and hold the left
mouse button and draw a box around the region of the image that
you want to copy. The selected region is filled with black. Right-click
and select Copy to copy the image to your clipboard. Use standard
keyboard commands or menu commands to paste the copied image
into an application.

Confirm Confirms the selected mutations.

Note: SHIFT-click to select multiple contiguous mutations or to select all

mutations in a column.

The text for the mutation code turns black in both the Two Direction report
and the Mutation table in the GAD. The comment <<Checked>> is displayed
in the Actions field for the mutation call in the Mutation table in the GAD.

Undo Confirmation

Removes the “Confirmed” status for the mutation.

Note: SHIFT-click to select multiple contiguous mutations or to select all

mutations in a column.

Sort By Score
(Descending)

Sort by Score
(Ascending)

Click the appropriate option to sort the all the data by descending mutation
score or ascending mutation score.

Delete Mutations

Deletes the selected mutations.

Note: SHIFT-click to select multiple contiguous mutations, to select all

mutations in a column, or to select multiple rows.
The text for the mutation code turns gray in both the Two Direction report
and the Mutation table in the GAD. The comment <<Deleted>> is displayed
in the Actions field for the mutation call in the Mutation table in the GAD.

Note: To undo the last deletion that you carried out, click the Undo Latest

Deletions button &2 on the report toolbar.

Delete Lane

Deletes all the mutations for a selected sample in a single step. The Lane
Quality for a deleted lane is set to “Low Quality.”

Undo Deletion

The Lane Quality for the lane is reset to its original value.

Undo

Undo the last edit action that was carried out for the mutation.

View Edit History

See “Viewing the Edit History (Audit Trail) for a Mutation” on page 373.

Hyperlink to NCBI's
dbSNP

Opens the NCBI's database entry (via the web) for the variant.
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You can also view the information for amutation in the Two Direction report in the GAD. To
open the GAD for the trace that contains a mutation, double-click the mutation in the report.

If you click a trace in the GAD with the Two Direction report open, the GAD is
brought to the front. To bring the Two Direction report to the front again, press
[CTRL]-T.
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Advanced Two Direction Report

Like the Two Direction report, the Advanced Two Direction report shows mutation
information organized by paired sample traces. Also, the layout of the Advanced Two
Direction report isidentical to the layout of the Two Direction report. (See “ Two Direction
report layout” on page 136.) The Advanced Two Direction report, however, has different
settings for changing the mutation information that is displayed in the report.

Thefields that are displayed by in the report, the mutation codes, and the color coding of the
mutation callsin the report areidentical to the fields, mutation codes, and color coding in the
Mutation report (See “ Mutation report fields” on page 130, “Mutation report codes’ on page
131, and “Color codes’ on page 132.) Just like the Mutation report and the Two Direction
report, you can change the fields that are displayed in the report by selecting or clearing the
appropriate options on the Output tab on the Mutation Project Options dialog box. (See
“Output tab” on page 66.)

1. To open the Advanced Two Direction report, do one of the following:
« Click the Advanced Two Direction Report button [Z] on the Two Direction report
toolbar.
*  Onthe Mutation Surveyor main menu, click Reports > Adv. Two Direction Report.
The Advanced Two Direction Report Settings dialog box opens.

Figure 5-19: Advanced Two Direction Report Settings dialog box

Advanced Two Direction Report Settings @
Mutation Scores

™ Reject 10 Calls ‘When Other Direction Haz Mo Call

[ Reject 10 Calls ‘When Other Direction |5 Mot Available
™ Reject Synonymous Mutations

[ Display Mutations with the "Stop” Codon or Indel Only
[ Display Confirmed Mutations Only

[ Display Mosaic Mutations

Homozpgous Dropping Threshold » 0.80

Mutation Output Format
Dizplay Mutation az:
v 123T:CT
" 123CT
™ Display Negative Mutation as 123T
¥ Mumber Base Relative to cDMA
&+ CD5 " mRMA

LCancel
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2. Accept the default settings for the report, or make any changes as needed.

Option

Description

Mutation Scores

Reject 1D Calls When
Other Direction has No
Call

Reject a mutation that is called in only one direction when the position
falls within the comparison region of the other direction.

Reject 1D Calls When
Other Direction is Not
Available

Reject mutation calls that occur outside the region where the sample
traces in both directions are aligned within the comparison region.

Reject Synonymous
Mutations

Coding region substitutions that do not affect amino acid calls are not
displayed in the report.

Note:

In cases where the entire column was not omitted from the report because of rejection by
one of these criteria, the rejected mutations have no background color and an “n.a.” is
displayed in the Mutation cell instead of the mutation code.

Display Mutations with
the “Stop” Codon or
Indel Only

Display only nonsense mutations and indels in the report.

Display Confirmed
Mutations Only

Display only those mutations that you have manually confirmed in the
report.

Display Mosaic
Mutations

Display mosaic mutations in the report.

Homozygous Dropping
Threshold

This value is the dropping factor at which a mutation is identified as
either a homozygous substitution or a heterozygous substitution. For
example, is a mutation A>C or A>AC? Because Mutation Surveyor
evaluates the traces rather than the base calls, noise below a major
peak can sometimes be interpreted as a heterozygous substitution. This
value assists in your analysis by converting these calls to homozygous
substitutions.

Note: You can increase this value to view the exact call that Mutation
Surveyor made, but an increased value might result in some

calls remaining as heterozygous substitutions.

Mutation Output Format

Display Mutation As

Select one option to set the format of the mutation code in the report.
e 123T>CT (Default value)
e 123CT

Display Negative
Mutation as 123T

Display the position and the normal allele for a negative mutation in the
report.

Number Bases Relative
to cDNA

« If this option is cleared, the numbering is the genomic position within
the GenBank file.
 If this option is selected:
« Select CDS to number the bases relative to the CDS numbering in
the GenBank reference file.

« Select MRNA to number the bases relative the mMRNA numbering
in the GenBank reference file.
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3. Click OK.

The Advanced Two Direction report is generated and displayed in a window that is
separate from the Viewing and Reporting pane.

Figure 5-20: Advanced Two Direction report

& 1 Advanced Twa Direction Report EI@
= s ¥ Lack Sample File in View

Mo. [Sample File Fieference File Drir Gene Exon |F|F |Start |End |Size |Qualit_|Mutﬂ |Mutati0n1 |Mutati0n2 |Muta -
1 |BRCA1_012345 104 1F  BRCAT 2 30824 30857 334 16 O n.a.

2 |BRCA1_012345 104BRCAT_AmplD_R_S1-R  BRCAT 2 30803 30851 349 14 1 c.BBEC:CT.p52 n.a.

3 |BRCA1_012345 104BRCAT_AmplD_F_S1F  BRCAT 2 30824 30857 334 16 O n.a.

4 |BRCA1_012345 104BRCAT_AmplD_R_S1-R  BRCAT 2 30803 30851 349 14 1 c.BBEC:CT.p52 n.a.

5 |BRCA1_185729 104BRCAT_AmplD_F_S1F  BRCAT 2 30822 30857 33 25 O n.a.

£ |BRCA1_185729 104BRCAT_AmplD_R_S1-R  BRCAT 2 30803 30852 380 26 O n.a.

7 |BRCA1_185729 104BRCAT_AmplD_F_S1F  BRCAT 2 |30522 (30857 336 25 O n.a.

8 |BRCA1_185729 104BRCAT_AmplD_R_S1-H  BRCAT 2 30803 30852 380 26 O n.a.

9 |BRCA1_264381_104BRCAT_AmplD_F_S1F  BRCAT 2 30812 30857 346 25 O n.a.

10 |BRCA1_264381_104BRCAT_AmplD_R_S1-H  BRCAT 2 30803 30852 380 25 O n.a.

11 |BRCA1_264381_10BRCAT_AmplD_F_S1F  BRCAT 2 30812 30857 346 25 O n.a.

12 |BRCA1_264381_104BRCAT_AmplD_R_S1-H  BRCAT 2 30803 30852 380 25 O n.a.

12 4130 22 017 333%

13 |ERCA1_012345 100BRCAT_AmplD_F_S 2F  BRCAT 2 |30768 (31033 272 |8 1] n.a. n.a.

14 |[BRCA1_012345 1 D[|BF|EA‘I_AmpID_F|_S 2R  BRCAT 2 |30746 (31027 282 11 |2 C.B264: A0 P T2 cB328:AT p. T2

15 [BRCA1_012345 1 D[|BF|EA‘I_AmpID_F_S_ 2F  BRCAT 2 |30768 (31033 272 8 1] n.a. n.a.

16 |[BRCA1_012345 1 D[|BF|EA‘I_AmpID_F|_S 2R BRCAT 2 |30746 31027 282 11 2 C.B264: A0 P T2 cB328:AT p. T2

17 |BRCA1_185729 1 D[|BF|EA‘I_AmpID_F_S_ 2F  BRCAT 2 30768 31041 274 6 1 n.a. n.a. c. 108
18 |[BRCA1_185729 1 D[|BF|EA‘I_AmpID_F|_S 2R  BRCAT 2 |30759 (31027 269 (11 |1 n.a. n.a. c. 108
19 [BRCA1_185729 1 D[|BF|EA‘I_AmpID_F_S_ 2F  BRCAT 2 30768 31041 274 6 1 n.a. n.a. c. 108
on [RRrAT 18R729 1MHRRCAT AmniD R S2R RRMA1 2 ANPRY AN27 2R9 11 1 na na rAmE T
] 3
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The Advanced Two Direction report toolbar contains buttons that are specific for working
with the report and for changing the information that is displayed in the report.

Figure 5-21: Advanced Two Direction report toolbar

= 3%

[v Movable Sample File column

Button

Description

Copy—Copies the selected the text in the cell to your clipboard. To copy
text in a range of cells, click and hold the left mouse button and drag the
mouse to select the region that you want to copy. Use standard
keyboard commands or menu commands to paste the copied text into
an application.

Save Report—Opens the Save Report As dialog box in which you can
specify a name and location for saving the report as well as its format
(-txt, xls, .xml, or .htm).

W

Report Settings—Opens the Advanced Two Direction Report Settings
dialog box. See Step 2 of “Advanced Two Direction Report” on page
142.
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Button Description

Homolog Consensus Sequence Text—Generates an onscreen text file
of the consensus base calls for the forward samples in a contig, for the
reverse samples in a contig, and for the forward and reverse samples
together.

Figure 5-22: Homolog Consensus Sequence Text window

& i Homeleg Consensus Sequence Text

Sequence | ext

>ContiglF:

30,301 AT
30,361 AGGGAAAATT CTGAAATTAA AAATTTAATG GATCCTAAGT GGAAATAATC TAGGTAAATA
30,421 GGAATTAAAT GAAAGAGTAT GAGCTACATC TTCAGTATAC TTGGTAGTTT ATGAGGTTAG
30,481 TTTCTCTAAT ATAGCCAGTT GGTTGATTTC CACCTCCAAG GTGTATGAAG TATGTATTTT
30,541 TTTAATGACA ATTCAGTTIT TGAGTACCTT GTTATTTTTG TATATTTICA GCTGCTTGTG
30,601 AATTTICTGA GACGGATGTA ACAAATACTG AACATCATCA ACCCAGTAAT AATGATTTGA
30,661 ACACCACTGA GAAGCGTGCA GCTGAGAGGC ATCCAGAAAA GTATCAGGGT AGTTCTGTTT
30,721 CAAACTTGCA TGTGGAGCCA TGTGGCACAA ATACTCATGC CAGCTCATTA CAGCATGAGA
30,781 ACAGCAGTTT ATTACTCACT AAAGACAGAA TGAATGTAGA AAAGGCTGAA TTCTGTAATA
30,841 AAAGCAAACA GCCTGGCTTA GCAAGGAGCC AACATAACAG ATGGGCTGGA AGTAAGGAAA
30,901 CATGTAATGA TAGGCGGACT CCCAGCACAG AAAAAAAGGT AGATCTGAAT GCTGATCCCC
30,961 TGTGTGAGAG AAAAGAATGG AATAAGCAGA AACTGCCATG CTCAGAGAAT CCTAGAGATA
31,021 CTGAAGATGT TCCTTGGATA A

>ContigiR:

30,301 TTAAT TCACTCTTAG ACGTTAGAGA AATAGGTGTG GTTTCTGCAT
30,361 AGGGAAAATT CTGAAATTAA AAATTTAATG GATCCTAAGT GGAAATAATC TAGGTAAATA
30,421 GGAATTAAAT GAAAGAGTAT GAGCTACATC TTCAGTATAC TTGGTAGTTT ATGAGGTTAG
30,481 TTTCTCTAAT ATAGCCAGTT GGTTGATTTC CACCTCCAAG GTGTATGAAG TATGTATTTT
30,541 TTTAATGACA ATTCAGTTIT TGAGTACCTT GTTATTTTTG TATATTTICA GCTGCTTGTG

« Save button & —Opens the Save As dialog box in which you can
specify a name and location for saving the sequence text as a .txt file.

« Display Sequence in One Line button = —Displays the consensus
sequences in fasta format.
Lock Sample File in Freezes the Sample Filename column while scrolling.
View
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Advanced Two Direction report viewing and analysis options

A context menu is available for the Advanced Two Direction report. You use the options on
this menu to change the view of the Advanced Two Direction report and to manipulate and
analyze mutation project data so that you identify the true mutationsin amutation project. To
open the context menu, right-click anywhere in the Advanced Two Direction report.

Figure 5-23: Advanced Two Direction report context menu

Copy Ctrl+C
Confirm k
Undo Confirmation k

Sort By Score(Descending)
Sort By Score(Ascending)

Delete Mutations k

Delete Lane
Undo Deletion

Undo
View Edit History
Hyperlink to NCEI's dbSMP

Option Description

Copy Copies the selected text in the cell to your clipboard. To copy text in a
range of cells, click and hold the left mouse button and drag the mouse
to select the region that you want to copy. Use standard keyboard
commands or menu commands to paste the copied text into an
application.

Note: You can also copy the Advanced Two Direction report as an
image. Press and hold the [Shift] key and the [Ctrl] key and then
click and hold the left mouse button and draw a box around the
region of the image that you want to copy. The selected region
is filled with black. Right-click and select Copy to copy the
image to your clipboard. Use standard keyboard commands or
menu commands to paste the copied image into an application.

Confirm Confirms the selected mutations.

Note: SHIFT-click to select multiple contiguous mutations or to select
all mutations in a column.

The text for the mutation code turns black in both the Advanced Two
Direction report and the Mutation table in the GAD. The comment
<<Checked>> is displayed in the Actions field for the mutation call in the
Mutation table in the GAD.

Undo Confirmation Removes the “Confirmed” status for the mutation.

Note: SHIFT-click to select multiple contiguous mutations or to select
all mutations in a column.
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Option Description
Sort By Score Click the appropriate option to sort the all the data by descending
(Descending) mutation score or ascending mutation score.

Sort by Score
(Ascending)

Delete Mutations Deletes the selected mutations.

Note: SHIFT-click to select multiple contiguous mutations, to select all
mutations in a column, or to select multiple rows.

The text for the mutation code turns gray in both the Advanced Two
Direction report and the Mutation table in the GAD. The comment
<<Deleted>> is displayed in the Actions field for the mutation call in the
Mutation table in the GAD.

Note: To undo the last deletion that you carried out, click the Undo

Latest Deletions button =2 on the report toolbar.

Delete Lane Deletes all the mutations for a selected sample in a single step. The
Lane Quality for a deleted lane is set to “Low Quality.”

Undo Deletion The Lane Quality for the lane is reset to its original value.

Undo Undo the last edit action that was carried out for the mutation.

View Edit History See “Viewing the Edit History (Audit Trail) for a Mutation” on page 373.

Hyperlink to NCBI's Opens the NCBI's database entry (via the web) for the variant.

dbSNP

You can aso view the information for a mutation in the Advanced Two Direction report in
the GAD. To open the GAD for the trace that contains a mutation, double-click the mutation
in the report.

If you click a trace in the GAD with the Advanced Two Direction report open, the
GAD is brought to the front. To bring the Advanced Two Direction report to the
front again, press[CTRL]-T.
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Like the directional reports, the Project report shows mutation information organized by
paired sample traces. Also, athough the layout of the Project report is very similar to the
layout of the directional reports, the report has different settings for working with the report
and for changing the information that is displayed in the report. The fields that are displayed
in the report, the mutation codes, and the color coding of the mutation callsin the report are
identical to the fields, mutation codes, and color coding in the Mutation report (See
“Mutation report fields’ on page 130, “Mutation report codes’ on page 131, and “ Color
codes’ on page 132.) Just like the other standard mutation reports, you can change the fields
that are displayed in the report by selecting or clearing the appropriate options on the Output
tab on the Mutation Project Options dialog box. (See “ Output tab” on page 66.)

1. To openthe Project report, on the Mutation Surveyor main menu, click Reports > Project
report.

The Project Report Settings dialog box opens.
Figure 5-24: Project Report Settings dialog box

Project Report Settings @

Mutation Scores

[v Reject 10 Calls When Other Direction Has Ma Calt

[ Reject 10 Calls ‘When Other Direction |5 Mot Available
™ Reject Synonymous Mutations
[ Display Mutations with the "Stop” Codon or Indel Only

[ Display Confirmed Mutations Only

Homozygous Dropping Threshold > 0,80
Sample Grouping

& nPrimer (n-D] Text Input

" Filename Match

Qg LCancel |

2. Accept the default settings for the report, or make any changes as needed.

Option Description

Mutation Scores

Reject 1D Calls When Reject a mutation that is called in only one direction when the position
Other Direction has No falls within the comparison region of the other direction.
Call

Reject 1D Calls When Reject mutation calls that occur outside the region where the sample
Other Direction is Not traces in both directions are aligned within the comparison region.
Available
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Option Description
Reject Synonymous Coding region substitutions that do not affect amino acid calls are not
Mutations displayed in the report.

Note: In cases where the entire column was not omitted from the report because of rejection by
one of these criteria, the rejected mutations have no background color and an “n.a.” is
displayed in the Mutation cell instead of the mutation code.

Display Mutations with Display only nonsense mutations and indels in the report.
the “Stop” Codon or

Indel Only

Display Confirmed Display only those mutations that you have manually confirmed in the
Mutations Only report.

Display Mosaic Display mosaic mutations in the report.

Mutations

Homozygous Dropping This value is the dropping factor at which a mutation is identified as
Threshold either a homozygous substitution or a heterozygous substitution. For
example, is a mutation A>C or A>AC? Because Mutation Surveyor
evaluates the traces rather than the base calls, noise below a major
peak can sometimes be interpreted as a heterozygous substitution. This
value assists in your analysis by converting these calls to homozygous
substitutions. You can increase this value to view the exact call that
Mutation Surveyor made, but an increased value might result in some
calls remaining as heterozygous substitutions.

Sample Grouping

Specify the filename substring by which Mutation Surveyor groups all
the mutation project samples files in the report. (These groupings are
also used in the Project Sample Assembly subreport and in the
Comparison functions. See “Project report toolbar” on page 150.)

¢ n-Primer (n-D) Text Input—Use the ND Grouping file to group the
sample files. See “ND Filename Match Editor Tool” on page 274.

* Filename Match (based on one of the following):

¢ From Character [ ] To Character [ ][—If all the filenames in your
project contain the same characters/designator in the same
positions, then select this option and enter the starting and ending
character positions.

Note: Typical Block—If all the filenames in your project contain the
same characters/designator but in different positions, then
select this option and enter the value for the character/
designator block.
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3. Click OK.

The Project report is generated and displayed in awindow that is separate from the
Viewing and Reporting pane.

Figure 5-25: Project report

el Project Report EI@
= a5 | ; ;} ; - [V Lock Sample File in Yiew

Mo. [Sample File Fieference File |Dir |Gene Exon |F|F |Start |End |Size |Qualit_|Mutﬂ |Mutati0n1 -
1 |BRCA1_012345 10¢BRCAT_AmplD_F_S1F  BRCAT 2 30824 30857 33 16 O

2 |BRCA1_012345 10¢BRCAT_AmplD_R_S1-H  BRCAT 2 30803 30851 349 14 1 30607C:CT.2:

3 |BRCA1_012345 104BRCAT_AmplD_F_S1F  BRCAT 2 30824 30857 334 16 O

4 |BRCA1_012345 104BRCAT_AmplD_R_S1-R  BRCAT 2 30803 30851 349 14 1 30607C:CT.2:

5 |BRCA1_012345 100BRCAT_AmplD_F_S 2F  BRCAT 2 30768 31033 272 8 1] n.a.

E |[BRCA1_012345 1 D[|BF|EA‘I_AmpID_F|_S 2R BRCAT 2 30746 3027 282 11 2 n.a.

7 |BRCA1_012345 1 D[|BF|EA‘I_AmpID_F_S_ 2F  BRCAT 2 |30768 (31033 272 8 1] n.a.

8 |BRCA1_012345 100BRCAT_AmplD_R_S2H  BRCAT 2 (30746 31027 282 11 2 n.a.

9 |BRCA1_012345 114BRCAT_AmplD_F_S 3F  BRCAT 2 30977 346 440 7 1] n.a.

10 [ERCA1_012345 114BRCAT_AmplD_R_S3H  BRCAT 2 30958 31414 457 6 1] n.a.

11 |BRCA1_012345 114 3F  BRCAT 2 30977 346 440 7 1] n.a.

12 |BRCA1_012345 114BRCAT_AmplD_R_S3H  BRCAT 2 30958 31414 457 6 1] n.a.

13 |ERCA1_012345 110BRCAT_AmplD_F_S 4F  BRCAT 2 31143 31460 318 0 2 n.a.

14 [BRCA1_012345 110BRCAT_AmplD_R_S4-F  BRCAT 2 31114 3448 33 111 n.a.

15 |BRCA1_012345 110BRCAT_AmplD_F_S 4F  BRCAT 2 31143 31460 318 0 2 n.a.

16 |ERCA1_012345 110BRCAT_AmplD_R_S4-F  BRCAT 2 31114 3448 33 11 1 n.a.

17 |BRCA1_012345 12(BRCAT_AmplD_F_S 5F  BRCAT 2 31419 31535 177 0 1] n.a.

18 [BRCA1_012345 12(BRCAT_AmplD_R_S5F  BRCAT 2 31397 31891 195 17 O n.a.

19 |BRCA1_012345 124BRCAT_AmplD_F_S5F  BRCAT 2 |31419 (31535 177 |0 1] n.a.

20 |BRCA1_012345 124BRCAT_AmplD_R_S5F  BRCAT 2 |31397 31591 195 17 O n.a.

21 |BRCA1_012345 120BRCAT_AmplD_F_S 6F  BRCAT 2 31840 3902 363 10 O n.a.

22 |BRCA1_012345 120BRCAT_AmplD_R_SEFR  BRCAT 2 31516 31836 3|81 11 3 n.a. -
] 3

Project report toolbar

The Project report toolbar contains buttons that are specific for working with the report and
for changing the information that is displayed in the report. It also contains buttons for
generating subreports in which you can view mutations in amatrix and view the alleles for
each mutation.

Figure 5-26: Project report toolbar

EH & | @ | 2 | 2 | 2-¥ Lock Sample File in View

Button Description

) Copy—Copies the selected text in the cell to your clipboard. To copy
text in a range of cells, click and hold the left mouse button and drag the
mouse to select the region that you want to copy. Use standard
keyboard commands or menu commands to paste the copied text into
an application.

Save Report—Opens the Save Report As dialog box in which you can
= specify a name and location for saving the report as well as its format
(.txt, xls, .xml, or .htm).
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Button Description

5 Report Settings—Opens the Project Report Settings dialog box. See
e Step 2 of “Project Report” on page 148.

Project Sample Assembly—Opens the Project Sample Assembly

i1 subreport. The Project Sample Assembly subreport creates a
consensus of all the samples traces as defined by the Sample Grouping
parameters set in the Project Report Settings dialog box. This subreport
also lists the alleles for each mutation. See “Project Sample Assembly
subreport” on page 152.

Consensus Sequence Text—Opens the Consensus Sequence Text
dialog box. The Consensus Sequence Text function searches sample
files that have been grouped based on a specific filename for
consensus sequence strings. See “Consensus Sequence Text function”
on page 153.

LA

Sequence Text Comparison—Opens the Sequence Text Comparison
g-)' dialog box. The Sequence Text Comparison function compares the
sequence text for sample files that have been grouped based on a
specific filename substring to the sequence text in the reference file.
See “Sequence Text Comparison function” on page 154.

Amino Acid Text Comparison—Opens the Amino Acid Text Comparison
dialog box. The Amino Acid Text Comparison function compares the
amino acid sequence for sample files that have been grouped based on
a specific filename substring to the amino acid sequence in the
reference file. See “Amino Acid Text Comparison function” on page 156.

L

Lock Sample File in Freezes the Sample Filename column while scrolling.
View
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Project Sample Assembly subreport

The Project Sample Assembly subreport displays a separate row for each substring, the total
number of mutations found in all the files that contain the specified substring, and the code
for each called mutation.

Figure 5-27: Project Sample Assembly subreport

(=[O sl

el Project Sample Assembly

& | Display Results [T Display Alleles

[Muttt [Mutation1[33.3%)  [Mutation2(26.0%)  [Mutation325.0%) _ [Mutationd(33.3%)  [MutationS[16.7%)  [MutationB[33.3%) _ [Mutation?) =
RCAT_012345 1041 30R07C>CT 229555 na. na. na. na.
2 BRCAT_012345_10¢1  30B07CSCT 229555 na. na. na. na.
3 BRCAT_012345_10E2  na 07474540, 276T> T A075385AT 278TT na. na. na.
4 BRCAT_012345_10E2  na A074745AC,276T> T 075385AT 278TT na. na. na.
5 BRCAT_012345 1140 n.a. n.a. n.a.
B BRCAT_012345 11£0 n.a. n.a. n.a.
7 BRCAI_012345_11E3  na na. na. na. 3138903 CG,490P5 P 3140705 CT 496R3 R 3140705 C
8 BRCA1_012345_11E3  na na. na. na. 3138903 CG,490P5 P 3140705 CT 496R3 R 3140705 C
9 BRCAT_012345 1240 n.a. n.a. n.a. n.a. n.a.
10 BRCAT_012345 1240 n.a. n.a. n.a. n.a. n.a. -
4 3

» Toview the group consensus results within amatrix, click Display Results on the
subreport toolbar.

Figure 5-28: Results matrix view of mutations

(=[O sl

el Project Sample Assembly

[T Display Alleles

Mo, [Mutations BRCA1_012345 1 D.f|BF|EA1_D1 2345 _104BRCA1_012345 10ABRCAT_012345 10fERCA1_012345 114BRCAT_O1 2345_11J|BF|EA1_D1 2345
1 A0E07C:CT . p 52259 YES? f.a. f.a. f.a. n.a. n.a.
2 |30747AAC p.T27E] MO MO YES YES n.a. n.a. n.a.
3 |307534:AT p.T275] MO MO YES YES n.a. n.a. n.a.
4 |309884:AG.p.0 356 r.a. r.a. MO MO MO MO n.a.
5 [31389C: CG.p.P490H r.a. r.a. n.a. n.a. MO MO YES?
£ |31407C:CT.p.R496H r.a. r.a. n.a. n.a. MO MO YES?
7 |31407C:CG.p.R 4396 r.a. r.a. n.a. n.a. MO MO YES?
8 [315184:A0 p ME33H f.a. f.a. f.a. f.a. f.a. n.a. n.a.
9 [315264:AG,p. GR35 f.a. f.a. f.a. f.a. f.a. n.a. n.a.
10 131608C:CT 00563 n.a. n.a. n.a. n.a. n.a. n.a. n.a.

» Toview amatrix of the allelesfor each group consensus for each mutation, click Display
Alleles on the subreport toolbar.

Figure 5-29: Allele matrix view of mutations

(=[O sl

el Project Sample Assembly
& | Display Results

Mo, [Mutations BRCA1_012345 1 D.leF!EA‘I_D‘I 2345 _104BRCA1_012345 10ABRCAT_012345 10fERCA1_012345 114BRCAT_O1 2345_11.¢|BF|EA1_D1 2345
1 30E07C:CT p. 52239 YES? f.a. f.a. r.a. n.a. n.a.

2 |307474ACR. T 27ET|AA A AC AL n.a. n.a. n.a.

3 |307534:AT p. T 278144 Ad AT AT n.a. n.a. n.a.

4 30985445, p.0356]N.a, n.a. Ay Ay Ay Ay n.a.

5 |31389C:CG.p.P490HN. &, r.a. r.a. r.a. [CC CC YES?

B |31407C:CT.p.R436HN.a. r.a. r.a. r.a. [CC CC YES?

7 |3407C:CG.p.R49E] A, r.a. r.a. r.a. YES?

8 |315184:40p.NE33N.a. r.a. r.a. r.a. r.a. n.a. n.a.

9 |35264:4G.p.GEIEIN. A, n.a. n.a. n.a. n.a. r.a. r.a.
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Consensus Sequence Text function

The Consensus Sequence Text function searches sample files that have been grouped based
on a specific filename for consensus sequence strings. You can also specify aminimum lane
quality to exclude low quality samples

Figure 5-30: Consensus Sequence Text Settings dialog box

Consensus Sequence Text Settings @

Text Output Settings

Compare Sample

to baze pair 34311

Minimum Lane Quality: |0

from base pair  |ELEL

Ok | LCancel |

Figure 5-31 isan example of the Consensus Sequence Text report. The referenceinformation
is displayed at the top of the report. The consensus sequence for the base pair region is
displayed below the reference information and is grouped by filename substring.

Figure 5-31: Consensus Sequence Text report

)l Consensus Sequence Text Report o e =]

= FHD

Sequence Text
YReference File(s) : BRCAI_AmpID_R_Synthesis_30700. scf:BRCA1_AmpID_F_Synthesis_30700. sof :BRCA1_AmpID R_Synthesis_30897. sef:BRCAT

301
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Consensus Sequence Text window toolbar

The Consensus Sequence Text window toolbar contains buttons that are specific for working
with the output and for changing the output display.

Button Description

Save Sequence Text—Opens the Save As dialog box in which you can
= specify a name and location for saving the output as a .txt file.
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Button Description

Display Sequence in One Line—Displays the consensus sequences in
= fasta format.

Save As PHD file—Opens the Browse for Folder dialog box in which
FHD you can specify the location for saving the output as a .phd file. A .phd
file contains three columns:

¢ Column 1-Base call
¢ Column 2-Quality score for the called base
¢ Column 3-Raw data frame for called base

You can open a .phd file in Notepad.

Sequence Text Comparison function

The Sequence Text Comparison function compares the sequence text for sample files that
have been grouped based on a specific filename substring to the sequence text in the
reference file. You can also specify a minimum lane quality to exclude low quality samples.

Figure 5-32: Sequence Text Comparison Settings dialog box

Sequence Text Comparison Settings @

Text Output Settings

Compare Sample

from base pair  |ELEL

to baze pair 34311

Minimum Lane Quality: |0

Ok | LCancel |

Figure 5-33 on page 155 is an example of the Sequence Text Comparison report. The
reference sequence is displayed at the top of the report as a single continuous string of
characters without numbering or spacing. Sample files are grouped by substring and are
displayed below the reference sequence. In a sample file sequence, ablack dot (.) indicates a
match between the reference file and the samplefile. A black dash (-) indicates an artificial
gap added to asamplefile so that al the sample files remain aligned. This gap can be the
result of adeletion in the gapped sample or of an insertion in another sample. If adifferent
base is at the same position in the sample file and reference file, then the standard I[UB/
IUPAC code for the base is shown in the sample file at the position.
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Figure 5-33: Sequence Text Comparison report

&)l Sequence Text Comparison Report

= | oo

Sequence Text

TAN

30, 341 30, 351 30, 361
AmpID_R_Svnth:

Sequence Text Comparison window toolbar

The Sequence Text window toolbar contains buttons that are specific for working with the

output.
Button Description
Save Sequence Text—Opens the Save As dialog box in which you can
= specify a name and location for saving the output as a .txt file.

FHD

Save As PHD file—Opens the Browse for Folder dialog box in which

you can specify the location for saving the output as a .phd file. A .phd
file contains three columns:

¢ Column 1-Base call

¢ Column 2-Quality score for the called base
e Column 3-Raw data frame for called base
You can open a PHD file in Notepad.
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Amino Acid Text Comparison function

The Amino Acid Text Comparison function compares the amino acid sequence for sample
files that have been grouped based on a specific filename substring to the amino acid
sequence in the reference file. You can also specify a minimum lane quality to exclude low
quality samples.

Figure 5-34: Amino Acid Text Comparison Settings dialog box

Sequence Text Comparison Settings @

Text Output Settings

Compare Sample

to baze pair 34311

Minimum Lane Quality: |0

from base pair

LCancel |

Figure 5-35 is an example of the Amino Acid Text Comparison report. The amino acid
sequence for the reference file displayed at the top of the report using standard lUB/IUPAC
amino acid codes. Sample files are grouped by substring and are displayed below the
reference sequence. In a sample file sequence, a black dot (.) indicates a match between the
reference file and the samplefile. If adifferent amino acid is at the same position in the
sample file and reference file, then the standard IUB/IUPAC code for the amino acid is
shown in the samplefile at the position.

Figure 5-35:  Amino Acid Text Comparison report

o feEs

)l Amino Acid Text Comparison Repart

Sequence Text

281 291 301 311 3z 331 241 3%~
Srnthesis_30700. scf: ERCA1_AmpID_R_Svnthesis_30B97.scf: ERCA1_AmpID_F_Svnthesi
HASSLQHENSSLLL TEDRMNVERAEFCNESEQPCLARSQENRWAGSKE TCNDRRTPSTERKVDLNADPLCERKE| _
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Amino Acid Text Comparison window toolbar

The Amino Acid Text Comparison window toolbar contains a single button that is specific
for working with the output.

Button Description

Save Sequence Text—Opens the Save As dialog box in which you can
= specify a name and location for saving the output as a .txt file.

Project report viewing and analysis options

A context menu is available for the Project report. You use the options on this menu to
change the view of the Project report and to manipulate and analyze mutation project data so
that you identify the true mutations in a mutation project. To open the context menu, right-
click anywhere in the Project report.

Figure 5-36: Project report context menu

Copy Ctrl+C
Confirm Ctrl+M
Undo Confirmation Ctri+M

Sort By Score (Descending)
Sort By Score (Ascending)

Option Description

Copy Copies the selected text in the cell to your clipboard. To copy text in a
range of cells, click and hold the left mouse button and drag the mouse
to select the region that you want to copy. Use standard keyboard
commands or menu commands to paste the copied text into an
application.

Note: You can also copy the Project report as an image. Press and
hold the [Shift] key and the [Ctrl] key and then click and hold the
left mouse button and draw a box around the region of the
image that you want to copy. The selected region is filled with
black. Right-click and select Copy to copy the image to your
clipboard. Use standard keyboard commands or menu
commands to paste the copied image into an application.

Confirm Confirms the selected mutations.

Note: SHIFT-click to select multiple contiguous mutations or to select
all mutations in a column.

The text for the mutation code turns black in both the Project report and
the Mutation table in the GAD. The comment <<Checked>> is displayed
in the Actions field for the mutation call in the Mutation table in the GAD.
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Option Description

Undo Confirmation Removes the “Confirmed” status for the mutation.

Note: SHIFT-click to select multiple contiguous mutations or to select
all mutations in a column.

Sort By Score Click the appropriate option to sort the all the data by descending
(Descending) mutation score or ascending mutation score.

Sort by Score
(Ascending)

You can also view the information for a mutation in the Project report in the GAD. To open
the GAD for the trace that contains a mutation, double-click the mutation in the report.

If you click atracein the GAD with the Project report open, the GAD is brought to
@ the front. To bring the Project report to the front again, press[CTRL]-T.

158 Mutation Surveyor User’s Manual



HGVS Report

Chapter 5

Mutation Surveyor Standard Reports

Like the directional reports, the HGV S report shows mutation information organized by
paired sample traces. Also, the layout of the HGV S report is very similar to the layout of the
directional reports. (See “Two Direction report layout” on page 136.) The HGV S report,
however, displays mutation calls according to the guidelines established by the Human
Genome Variations Society. (The color coding of these callsis till the same as the color
coding that is used in the other standard Mutation Surveyor reports. See “Color codes’ on
page 132.) In addition to the standard report mutation fields specified for the project (see
“Qutput tab” on page 66), the HGV S report shows many quality values for the project,

including quality values for the entire trace, the comparison region, and the ROIs.

1. To openthe HGV Sreport, on the Mutation Surveyor main menu, click Reports>HGVS

report.

The HGV S Report Settings dialog box opens.

Figure 5-37:

HGVS Report Settings dialog box

HGVS Report Settings
Mutation Scores

™ Reject 10 Calls ‘When Other Direction Haz Mo Call

[ Reject 10 Calls ‘When Other Direction |5 Mot Available
™ Reject Synonymous Mutations

[ Display Mutations with the "Stop” Codon or Indel Only
[ Display Confirmed Mutations Only

[ Display Mosaic Mutations

Homozpgous Dropping Threshold » 0.80
Phred Score Threshald 10

Trace Quality

* Phred Score " 5/M Ratio
Quality Threshold 15
Lows Quality Threshold is:0

Armino Acid
+ 1 Letter " 3Letters

Dizplay Start and End

[v Entire Trace [~ Comparison Region [~ ROI[CDS)

+ Genomic " HGYS Momenclature

LCancel
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2. Accept the default settings for the report, or make any changes as needed.

Option

Description

Mutation Scores

Reject 1D Calls When
Other Direction has No
Call

Reject a mutation that is called in only one direction when the position
falls within the comparison region of the other direction.

Reject 1D Calls When
Other Direction is Not
Available

Reject mutation calls that occur outside the region where the sample
traces in both directions are aligned within the comparison region.

Reject Synonymous
Mutations

Coding region substitutions that do not affect amino acid calls are not
displayed in the report.

Note:

In cases where the entire column was not omitted from the report because of rejection by
one of these criteria, the rejected mutations do not have a background color and an “n.a.” is
displayed in the Mutation cell instead of the mutation code.

Display Mutations with
the “Stop” Codon or
Indel Only

Display only nonsense mutations and indels in the report.

Display Confirmed
Mutations Only

Display only those mutations that you have manually confirmed in the
report.

Display Mosaic
Mutations

Display mosaic mutations in the report.

Homozygous Dropping
Threshold

Indicates the value for the dropping factor at which a mutation is
identified as either a homozygous substitution or a heterozygous
substitution. For example, is a mutation A>C or A>AC? Because
Mutation Surveyor evaluates the traces rather than the base calls, noise
below a major peak can sometimes be interpreted as a heterozygous
substitution. This value assists in your analysis by converting these calls
to homozygous substitutions. You can increase this value to view the
exact call that Mutation Surveyor made, but an increased value might
result in some calls remaining as heterozygous substitutions.

Phred Score Threshold

A measure of base quality, all bases that are in the ROI and that have a
Phred score <= to the specified value are displayed in the Bases Below
Threshold (ROI) report column. Reducing this value reduces the
number of bases that are displayed. Conversely, increasing this value
increased the number of based that are displayed.

Trace Quality

Display the trace quality for one or more or all the following:
« Entire Trace

« Comparison Region

* ROI (CDS)

and set the trace quality relative to one of the following:

e Phred Score

* S/N Ratio

Quality Threshold

A filtering option to visually indicate all the quality values that fall below
this threshold. Quality values that fall below this threshold are
highlighted in red in the report.
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Option

Description

Low Quality Threshold
is: []

Any lanes with quality that is less than this threshold are not displayed in
the report.

Note: The value shown is the value that you specified for the Quality
Threshold on the Output tab of the Mutation Project Settings

dialog box. To change this value, see “Output tab” on page 66.

Display Start and End

¢« Genomic

Display start and end base numbering as one of the following:

¢ HGVS nomenclature

Amino Acid

e 1 Letter « Display 1 Letter IUPAC amino acid code in the report.

e 3 Letter < Display 3 Letter IUPAC amino acid code in the report.
3. Click OK.

The HGV Sreport is generated and displayed in awindow that is separate from the
Viewing and Reporting pane.

Figure 5-38: HGVS report

1l HGVS Report =n| Wl <
& s> E] | ¥ Lock Sample File in View

Mo. [Sample File Fieference File Drir Gene E=on |F|F |Quality[[|F|ead SI|F|DI Sta|F|ead E||F|DI EntlF!DI E0\|Average|F|ange tlBases B »
1 |BRCA1_012345 104 1F  BRCAT 2 |45 30524 30861 30857 30800 Yes 48 30-59

2 |BRCA1_012345 104BRCAT_AmplD_R_S1-R  BRCAT 2 |42 30803 30861 30851 30800 Yes 49 22-59

3 |BRCA1_012345 104BRCAT_AmplD_F_S1F  BRCAT 2 |45 30524 30861 30857 30800 Yes 48 30-59

4 |BRCA1_012345 104BRCAT_AmplD_R_S1-R  BRCAT 2 |42 30803 30861 30851 30800 Yes 49 22-59

5 |BRCA1_185729 104BRCAT_AmplD_F_S1F  BRCAT 2 |49 30522 30861 30857 30800 Yes 53 34-59

£ |BRCA1_185729 104BRCAT_AmplD_R_S1-R  BRCAT 2 M 30803 30861 30852 30800 Yes 51 20-59

7 |BRCA1_185729 104BRCAT_AmplD_F_S1F  BRCAT 2 |49 30522 30861 30857 30800 Yes 53 34-59

8 |BRCA1_185729 104BRCAT_AmplD_R_S1-H  BRCAT 2 M 30803 30861 30852 30800 Yes 51 20-59

9 |BRCA1_264381_104BRCAT_AmplD_F_S1F  BRCAT 2 |45 30512 30861 30857 30800 Yes 53 29-59

10 |BRCA1_264381_104BRCAT_AmplD_R_S1-H  BRCAT 2 |45 30803 30861 30852 30800 Yes B2 17-69

11 |BRCA1_264381_10BRCAT_AmplD_F_S1F  BRCAT 2 |45 30512 30861 30857 30800 Yes 53 29-59

12 |BRCA1_264381_104BRCAT_AmplD_R_S1-H  BRCAT 2 |45 30803 30861 30852 30800 Yes B2 17-69

13 |ERCA1_012345 100BRCAT_AmplD_F_S 2F  BRCAT 2 |3 30768 30780 31039 31000 Yes 42 16--53

14 |[BRCA1_012345 1 D[|BF|EA‘I_AmpID_F|_S 2R  BRCAT 2 40 30746 30780 31027 31000 Yes 4B 23-59

15 [BRCA1_012345 1 D[|BF|EA‘I_AmpID_F_S_ 2F  BRCAT 2 |3 30768 30780 31039 31000 Yes 42 16--53

16 |[BRCA1_012345 1 D[|BF|EA‘I_AmpID_F|_S 2R BRCAT 2 40 30746 30780 31027 31000 Yes 4B 23-59

e e e T T P e P B P - _
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HGVS report toolbar

The HGV S report toolbar contains buttons that are specific for working with the report and
for changing the information that is displayed in the report.

Figure 5-39: HGVS report toolbar

= » F] | W Lock Sample File in Yiew

Button Description

) Copy—Copies the selected text in the cell to your clipboard. To copy
text in a range of cells, click and hold the left mouse button and drag the
mouse to select the region that you want to copy. Use standard
keyboard commands or menu commands to paste the copied text into
an application.

Save Report—Opens the Save Report As dialog box in which you can
= specify a name and location for saving the report as well as its format
(.txt, xls, .xml, or .htm).

5 Report Settings—Opens the HGVS Report Settings dialog box. See
¥ Step 2 of “HGVS Report” on page 159.

Homolog Consensus Sequence Text—Generates an onscreen text file
of the consensus base calls for the forward samples in a contig, for the
reverse samples in a contig, and for the forward and reverse samples
together.

Figure 5-40: Homolog Consensus Sequence Text window

el Homeleg Consensus Sequence Text

Sequence | ext

>ContiglF:

30,301 AT
30,361 AGGGAAAATT CTGAAATTAA AAATTTAATG GATCCTAAGT GGAAATAATC TAGGTAAATA
30,421 GGAATTAAAT GAAAGAGTAT GAGCTACATC TTCAGTATAC TTGGTAGTTT ATGAGGTTAG
30,481 TTTCTCTAAT ATAGCCAGTT GGTTGATTTC CACCTCCAAG GTGTATGAAG TATGTATTTT
30,541 TTTAATGACA ATTCAGTTIT TGAGTACCTT GTTATTTTTG TATATTTICA GCTGCTTGTG
30,601 AATTTICTGA GACGGATGTA ACAAATACTG AACATCATCA ACCCAGTAAT AATGATTTGA
30,661 ACACCACTGA GAAGCGTGCA GCTGAGAGGC ATCCAGAAAA GTATCAGGGT AGTTCTGTTT
30,721 CAAACTTGCA TGTGGAGCCA TGTGGCACAA ATACTCATGC CAGCTCATTA CAGCATGAGA
30,781 ACAGCAGTTT ATTACTCACT AAAGACAGAA TGAATGTAGA AAAGGCTGAA TTCTGTAATA
30,841 AAAGCAAACA GCCTGGCTTA GCAAGGAGCC AACATAACAG ATGGGCTGGA AGTAAGGAAA
30,901 CATGTAATGA TAGGCGGACT CCCAGCACAG AAAAAAAGGT AGATCTGAAT GCTGATCCCC
30,961 TGTGTGAGAG AAAAGAATGG AATAAGCAGA AACTGCCATG CTCAGAGAAT CCTAGAGATA
31,021 CTGAAGATGT TCCTTGGATA A

>ContigiR:

30,301 TTAAT TCACTCTTAG ACGTTAGAGA AATAGGTGTG GTTTCTGCAT
30,361 AGGGAAAATT CTGAAATTAA AAATTTAATG GATCCTAAGT GGAAATAATC TAGGTAAATA
30,421 GGAATTAAAT GAAAGAGTAT GAGCTACATC TTCAGTATAC TTGGTAGTTT ATGAGGTTAG
30,481 TTTCTCTAAT ATAGCCAGTT GGTTGATTTC CACCTCCAAG GTGTATGAAG TATGTATTTT
30,541 TTTAATGACA ATTCAGTTIT TGAGTACCTT GTTATTTTTG TATATTTICA GCTGCTTGTG

« Save button & —Opens the Save As dialog box in which you can
specify a name and location for saving the .txt file.

« Display Sequence in One Line button = —Displays the consensus
sequences in fasta format.
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Button Description

= that can be exported to a database.

&1l Mutation Output for Database

E |2

Figure 5-41: Mutation Output for Database

Mutation Output for Database—Outputs the HGVS report to a format

=

Mo |Sample Filehame | Mutation |0 Mutation | Amino acid

Score

Comment__ | Phred Score 5nF atio |N0ise

T IBRCA1_01Z35_10e5176152 | o30560G5C
2 BRCA1_01Z35_10¢ 28857675 | c.mment
3 |BRCA_0Z345 10411656785 | c.tation
4 |BRCAI_MZ345 1048176153 c.tation
5 |BRCA1_01ZME 10e#176152 | o 30560GC
6 | BRCA1_01Z35_10¢ 28857675 | c.mment
7 |BRCAT_0Z345 10411656765 | c.tation
8 |BRCAT M12345 1MBITRIED o tation

file.

100.0
100.0
100.0

100.0
100.0
100.0

<dingrr<M 44
<< T/Grra<l 54
<TGyl 41
<<GAArr<<l B0
<dingrr <M 52
<< T/Gre<<l 51
<< T/Gre<<l 51
<Gl 46

0.0
0.0
0.0

0.0
0.0
0.0

+ Save button [ —Opens the Save As dialog box in which you can
specify a name and location for saving the mutation output as a .txt

« Report Settings button Q—Opens the Mutation Output dialog box.
You use the options on this dialog box to select the fields that are to
be included in the Mutation output. By default, when the dialog box
first opens, all standard mutation report fields are selected.

200
200
200

200
200
200

View

Lock Sample File in Freezes the Sample Filename column while scrolling.

HGVS report viewing and analysis options

A context menu is available for the HGV S report. You use the options on this menu to
change the view of the HGV S report and to manipul ate and analyze mutation project data so
that you identify the true mutations in a mutation project. To open the context menu, right-

click anywhere in the HGV S report.
Figure 5-42: HGVS report context menu

Copy

Confirm

Undo Confirmation

Sort By Score (Descending)
Sort By Score (Ascending)

Delete Mutations

Delete Lane
Undo Deletion

Undo

View Edit History
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Option

Description

Copy

Copies the selected the text in the cell to your clipboard. To copy text in
a range of cells, click and hold the left mouse button and drag the
mouse to select the region that you want to copy. Use standard
keyboard commands or menu commands to paste the copied text into
an application.

Note: You can also copy the HGVS report as an image. Press and
hold the [Shift] key and the [Ctrl] key and then click and hold the
left mouse button and draw a box around the region of the
image that you want to copy. The selected region is filled with
black. Right-click and select Copy to copy the image to your
clipboard. Use standard keyboard commands or menu
commands to paste the copied image into an application.

Confirm

Confirms the selected mutations.

Note: SHIFT-click to select multiple contiguous mutations or to select
all mutations in a column.

The text for the mutation code turns black in both the HGVS report and
the Mutation table in the GAD. The comment <<Checked>> is displayed
in the Actions field for the mutation call in the Mutation table in the GAD.

Undo Confirmation

Removes the “Confirmed” status for the mutation.

Note: SHIFT-click to select multiple contiguous mutations or to select
all mutations in a column.

Sort By Score
(Descending)

Sort by Score
(Ascending)

Click the appropriate option to sort the all the data by descending
mutation score or ascending mutation score.

Delete Mutations

Deletes the selected mutations.

Note: SHIFT-click to select multiple contiguous mutations, to select all
mutations in a column, or to select multiple rows.

The text for the mutation code turns gray in both the HGVS report and
the Mutation table in the GAD. The comment <<Deleted>> is displayed
in the Actions field for the mutation call in the Mutation table in the GAD.

Note: To undo the last deletion that you carried out, click the Undo

Latest Deletions button =7 on the report toolbar.

Delete Lane

Deletes all the mutations for a selected sample in a single step. The
Lane Quality for a deleted lane is set to “Low Quality.”

Undo Deletion

The Lane Quality for the lane is reset to its original value.

Undo

Undo the last edit action that was carried out for the mutation.

View Edit History

See “Viewing the Edit History (Audit Trail) for a Mutation” on page 373.

You can also view the information for a mutation in the HGV S report in the GAD. To open
the GAD for the trace that contains a mutation, double-click the mutation in the report.

If you click atracein the GAD with the HGVSreport open, the GAD is brought to
@ the front. To bring the HGVSreport to the front again, press[ CTRL]-T.
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A text-based custom report is available in Mutation Surveyor. This reports contain options
for building atailored report that provides detailed information about your mutation projects
in aformat that best suits your specific working needs. In addition, you can print the report
information and you can save and store the report output for use at a later date.

This chapter covers the following topics:

e “Custom Report” on page 166.
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Custom Report

The Custom report offers a variety of report formats in which to display your mutation
project data. A variety of options are also available for tailoring the report to best suit your
working needs, including sample grouping options, report heading options, options for
filtering the variations that are displayed in the report, display options for samples and
mutation calls, color-coding options for mutation calls, and nomenclature options for
mutation calls. You can create a custom report template from scratch, or you can load an
existing custom report template, modify the settings as needed, and then save the modified
template.

To create a Custom Report template

1. Onthe Mutation Surveyor main menu, click Reports > Custom Report.

The Custom Report Settings dialog box opens. The Format tab is the active tab.

Figure 6-1:  Custom Report Settings dialog box, Format tab
Custom Report Settings Liz-,l

Filters ] Display] Mutation] Color ] Nomenclature] Other ]

Table Format Headings
* One Trace Per Row [v Show Dizplay Region Heading
" Generate Forward/Reverse Consensus Iv Show Mutation Humber
" Generate Group Conzensus [ Show Position Information
v Mutation Position Specific for Column Iv Show Default Header Infarmation
* By Group Custom Header File
€ By Table [ [

" One Mutation Per Row

" Transpoze Create Header

[ Report One Nucleotide Position Per Column

Grouping

15t Order | Contig | from character ta
2™ Order |F/R Pairing | fram character 0
3™ Order | Trace Position > | from character ta

[v Add Blank Fow Between Groups

Group Summary

i Do Mot Show Group Summary Information
+ Show allele Information

% Show Allele Frequency

" Show Advanced Allele Information
™ Show Mutation Summary

Default Load Save Ok Cancel
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2. Do one of thefollowing:

» To set up anew custom report from scratch, select your options and specify the
appropriate values on the different dialog box tabs.

» To generate the report based on existing settings, click Load to browse to and select
the MS Report Template.ini file that you want to use. Optionally, before you
generate the report, modify the settings for the loaded report as needed.

See:

* “Format tab” on page 168.

» “Filterstab” on page 172.

» “Display tab” on page 174.

e “Mutation tab” on page 175.

* “Color tab” on page 178.

*  “Nomenclature tab” on page 179.
» “Other tab” on page 181.

Click Default at any timeto reset all the values on all the tabs to the system default
@ values.
3. Do oneof thefollowing:

» To generate an onscreen report according to the settings that you have specified,
click OK.

The report opens in the Custom Report window.

Figure 6-2:  Custom Report window

&1l Custom Report EI@
HHE&
L.
L
sATaOTMSTRM M
Umited
Tamwy Testii
SampleNeme  FefeenceM.Diecton Gene  Exon  ReadngFranLane Qually
1 BRC&1_012345 104_1_F_0_o_2007-11-28_2BRCAT_Amp 1-F BRCA1 2 16 ]
2 BRCA1_012345 104_1_R_0_s_2007-10-28_2 BRCAT_Amp 1-R BRCA1 2 14 ]
3 BRCA1_012345 104_2 F 0 o 2007-12-20_1:BRCAT_Amp 1-F BRC&1 2 16 1]
4 BRCA1_012345 104_2 R_0_s_2007-11-13_ZBRCAT_Amp 1-R BRC&1 2 14 1]
5 BRCA&1_185729 104_1_F_1_s 2007-10-22_1¢BRCAT_Amp 1-F BRCA1 2 25 ]
B BRCA1_185729 104_1_R_1_i 20071214 _2ZBRCAT_Amp 1-R BRCA1 2 26 ]
7 BRCA1_185723 104_2 F 0 s 2007-10-23_1£BRCAT_Amp 1-F BRC&1 2 25 1]
g BRCA1_185729 104_2 R_0_i 2007-12-26 15BRCAT_Amp 1-R BRC&1 2 26 1]
g BRCA1_264381_104_1_F_1_o_2007-11-15_1¢tBRCAT_Amp 1-F BRCA1 2 25 ]
10 BRCA1_264381_104_1_R_1_o_2007-11-19_1 BRCAT_Amp 1-R BRCA1 2 25 ]
1 BRCA1_264381_104_2 F_0 i 2007-10-11_16 BRCAT_Amp 1-F BRC&1 2 25 1]
12 BRCA1_264381_104_2 R_0_s_2007-11-13_1'BRCAT_Amp 1-R BRC&1 2 25 o -
4l b
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» To savethe settings for loading and generating areport at alater date, click Save.

The Save Mutation Surveyor Report Template dialog box opens. By default, a
Custom report is saved as MutationSurveryor_CRSettings.ini file in the C:\Program
Files (x86)\SoftGenetics\M utation Surveyor\<M S _Version>\Report folder. If you do
not want to override the default custom report file supplied with Mutation Surveyor,
change the name of thefile, the location of thefile, or both.

Format tab

The Format tab contains options for the formatting and layout of the custom report.

Figure 6-3:  Custom Report Settings dialog box, Format tab
)
Custom Report Settings o]
[Fomat™ Fiters | Display | Mutation | Color | Nomenclature | Other |
Table Format Headings
& Qs Trace Pet Row @ Shaw Display Region Heading
 Gensrats Fornard/Reverss Conssnaus % Show Mutation Number
 Generats Group Conssnsus [ Shaw Position Infarmation
% Mutation Pasition Specifc for Column ¥ Shows Dfault Haader Infomation
& By Gioup Custom Header Fil
By Table [ J
" One Mutation Per Row
" Transposs Creats Header
[ Report One Mucleatide Position Per Column
Grouping
15t Order | Contig x| from character [1 i |
2% ot [P Psimg =] omchasetn T | w0 ]
I Drder [Trawe Fosion | from character |1 NER
v 4dd Blank Row Between Groups
Group Summary
Do Mot Show Group Summary Infarmation
@ Show &lele Infarmation
& Show Alele Frequency
© Show Advanced Allele Information
£ Show Mutation Summary
Defaul oad | swe | o | cencel
Option Description

Table Format

One Trace Per Row

Display all mutation information for each trace in its own row.

Generate Forward/

Create a single consensus by merging the forward consensus and

Reverse Consensus

reverse consensus.

Generate Group
Consensus

Create a single consensus by merging all the consensus information for
the sample group.

Mutation Position
Specific for Column

Aligns mutations by column within each group (By Group) or aligns
mutations by column across all groups (By Table).

One Mutation per Row

Display information for each mutation call in its own row.

Note: Select if mutation information is to be exported to a database.

Transpose

Generates a table that has base positions in rows and sample traces in
columns.

168
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Option

Description

Headings

Show Display Region
Heading

Selected by default. If you clear this option, then column headings are
not displayed in the report.

Show Mutation Number

Labels mutation call columns with Variant number.

Show Position
Information

Labels mutation call columns by the genomic position referenced in the
GenBank file.

Note: A particularly useful option if you display mutation calls by a

nomenclature other than Genomic.

Show Default Header
Information

Displays the Mutation Surveyor version nhumber, the date and time that
the report was generated, the project name (if loading a saved project)
and the report settings file name. “Default” is displayed as the report
settings filename when the report is generated using the system default
settings. The actual report filename is displayed when the report is
generated using a saved report settings file. “Customized” is displayed
in all other cases. (The settings were not loaded using a saved report
settings file and the settings are not the system default settings.)

Create Header/Custom
Header File

Click Create Header to open the Create Header dialog box which
contains a template for creating a custom header that can be displayed
at the top of a custom report.

Figure 6-4:  Create Header dialog box

Create Header =

Do one of the following:

« Modify any of the default template information in either column.
* Click Open to select an existing custom header file to modify.
You can add or delete rows of information as needed.

« To delete a row from the header, right-click the row, and then click
Delete a Row.

« Toinsert a row into the header, right-click the row that is to be located
below the inserted row, and then click Insert a Row.

« To add a row as the last row in the header, right-click any row, and
then click Add a Row.

Click Save to save the custom header as an .inf file, and then click the

Browse button to browse to and load the saved header file for the
custom report.
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Option

Description

Grouping—Traces are initially grouped based on the 1st Order Grouping option. Further sorting is
then carried out based on the 2nd Order Grouping option, and then on the 3rd Order Grouping
option.

Contig

Trace

Grouping File

Sample ID

F/R pairing

» The default value for 1st Order. Groups are sorted based on the
Contigs that Mutation Surveyor created for determining mutation
calls.

« When Trace is selected, the From Character X to Y option is enabled.
Traces are sorted into groups based on character matching in the
specified positions in the trace filenames.

» Traces are sorted into groups based on the grouping method that is
specified in the Load Grouping text file. See “2D Filename Match
Editor tool” on page 271.

* When Sample ID is selected, both the Load Sample ID button and
the From Character X to Y option are enabled. Click Load Sample ID
to open the Load Sample ID dialog box and specify the different
Sample IDs, such as Patient #, by which to group the traces. You can
also click Open to load an existing Sample ID file.

Note: By default, the Load Sample ID dialog box contains rows for up
to ten different Sample IDs. You can right-click and click Insert
or Delete as needed.

Figure 6-5:  Load Sample ID dialog box

Load Sample ID [zl

Sample 1D 1
Sample 1D 2
Sample 103
Sample D 4
Sample D &
Sample ID &
Sample D 7
Sample D 2
Sample D9
Sample D10

Open | Save | Apply | Cancel |

The traces that are to be grouped together must contain at least one of
these Sample IDs in their filenames but they do not need to be in the
same location in the filename. When grouping by Sample ID, the trace
filenames are first checked based on the Sample IDs defined in the
Load Sample ID dialog box. The values specified in the From Character
X to Y fields are ignored if all the trace filenames contain at least one of
these Sample IDs. Traces that do not contain any of these Sample IDs
in their filenames are sorted into groups based on the values specified
in the From Character X to Y fields. Traces that do not contain any of
these Sample IDs and that do not contain the characters specified in the
From Character X to Y fields are sorted into their own group.

¢ The default value for the 2nd Order. Places two-directional traces in
adjacent rows.
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Option Description

« Trace Position e The default value for the 3rd Order. Traces are sorted into groups
based on where they match to the GenBank reference file. Each
trace is matched at its starting genomic base number. Groups can be
sorted so that traces that match to the earliest reference base are

displayed first.

* Gene « Traces are sorted into groups based on the gene names defined in
the GenBank reference file.

* Exon e Traces are sorted into groups based on the exons defined in the
GenBank reference file.

* Trace Quality « Traces are sorted into groups based on the lane quality for the trace.

* None « Ignore the sorting level.

Add Blank Rows Selected by default. Clear this option of you do not want a blank row to

between Groups be displayed between groups of traces in the custom report.

Group Summary

« Do Not Show Group « Do not display a row below each group that shows such information

Summary Information as the average frequency of the call among the traces.
¢ Show Allele * Show Allele Frequency—Adds a row below each group that displays
Information the average frequency of the call among all the traces. Traces for

which data is not available for the indicated position are not used in
the frequency calculation.

« Show Advanced Allele Information—Applicable only if you are
analyzing diploid samples. Displays the frequency of each allele by
traces and as a grand total.

« Total—Shows the frequency of the two alleles within each sample
trace.

¢ Grand Total (2D data)

« If both the forward and reverse traces show a mutation at the
position, then the alleles in the Forward direction mutation call
are used in the calculation of the allele frequency.

« If data is not available for the position in one of the traces, then
the alleles in the mutation call in the other direction are used in
the calculation of the allele frequency.

« If data is available for the position in both traces, but only one of
the traces has a mutation call, then Mutation Surveyor ignores
this pair and the alleles in the sample trace with the mutation
call are not used in the calculation of the allele frequency.

¢ Grand Total (1D data)—The alleles in each trace are used in the
calculation of the allele frequency.

« Show Mutation « Applicable only if you have loaded a GenBank file with reported

Summary variations. Displays a listing of variants within each group, with
variants placed in one of two columns—Unreported and Reported.
The Unreported column displays novel variants that were found in the
sample files, but were not reported in the GenBank file. The Reported
column displays the reported variants that were found in the sample
files.
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Filters tab

The Filterstab contains options for specifying which traces are to be displayed in the custom
report.

Some of the options on this tab are self-explanatory, and therefore, not all these
@ options are discussed in this section.

Figure 6-6:  Custom Report Settings dialog box, Filters tab

Custom Report Settings 25—

Format Fillers | Display | Mutation | Color | Mamenclature | Dther |

Traces
* Show All Traces
" Show Selected Traces

Cortaining Mutation Calls Contairing Mo Mutation Calls
I3 I3
17 W

Ol W

c v

Nucleotide Quality
Lower Lint Upper Linit

I~ Phred Score

Mutation Calls
7 Show All Mutations
{* Show Selected Mutations
Redions

&l Fiegions = 0 [+ bases] o 0 (gbescs]
" Selected Regions [+ 0 b = A
Mutation Types
© Al Types
@+ Selected Types [choose at lsast one fiom sach gioup)
¥ Silent [¥ Missense [¢ Monsense ¥ Indel

¥ Homozygous | Heterozygous | Passible Mosaic
Heterozpgous to Homozygous Canection Thieshold (Diopfactor »)

[ Reparted ¥ Urreparted

¥ Automated v Added v Edited [¥ Confimed [~ Deleted

[¥ 1-Diectional [ 2Directional
I Reject 10 Calls When Other Direction Has Mo Call
I Reject 10 Calls When Other Direction s Mot Availsble

Defauit Losd | sae | o | caned

Option Description

Traces

Show Selected Traces Filtering options that limit the traces that are displayed in the report to
only those that meet the selected criteria.

¢ Containing No Mutation Calls

« Containing only normal alleles—Traces without mutations that can
have mosaics, negative SNPs, and/or negative mutations.

« Containing Negative SNPs—A negative SNP is defined as position
in the GenBank file at which a variation has been reported, but no
variation was detected at the same position in the sample trace.
Sample traces that have negative SNPs might still contain
mutation calls.

« Containing Negative Mutations—A negative mutation is defined as
a position in a sample trace at which a variation was detected, but
no variation was detected at the same position for other sample
traces in the group. Sample traces that have negative mutations
might still contain mutation calls.

¢ Unmatched Traces—Clear this option to remove sample traces
from the Custom report that do not match to the reference trace.
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Option Description
Nucleotide Quality
¢ Phred Score Define nucleotide quality thresholds based on the nucleotide Phred
« Intensity Score and the nucleotide Intensity. Used to mitigate the calling of false

positives when the data quality is poor.

Mutation Calls

Show All Mutations Show all mutations of all types in all regions.
Show Selected Filtering options that limit the mutations that are displayed in the report
Mutations to only those that meet the selected criteria of type and region. (Show

only mutations of the selected type in the selected regions.)

* Regions—Limit the mutations that are displayed to only those that
are called within regions of interest (ROI) that are defined in the
GenBank reference file.

« Mutation Types

¢ Selected Types—You must choose at least one type from each
group.
Note: When choosing at least one type from each group:

* Homozygous Dropping Threshold—Indicates the value for the
dropping factor at which a mutation is identified as either a
homozygous substitution or a heterozygous substitution. For
example, is a mutation A>C or A>AC? Because Mutation Surveyor
evaluates the traces rather than the base calls, noise below a major
peak can sometimes be interpreted as a heterozygous substitution.
This value assists in your analysis by converting these calls to
homozygous substitutions. You can increase this value to view the
exact call that Mutation Surveyor made, but an increased value might
result in some calls remaining as heterozygous substitutions.

¢ Reject 1D Calls When Other Direction has No Call—Reject a
mutation that is called in only one direction when the position falls
within the comparison region of the other direction.

¢ Reject 1D Calls When Other Direction is Not Available—Reject
mutation calls that occur outside the region where the sample traces
in both directions are aligned within the comparison region.
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Display tab

The Display tab contains options for specifying the columns to display in the custom report.

The majority of the options on this tab are self-explanatory, and therefore, not all
@ these options are discussed in this section.

Figure 6-7:  Custom Report Settings dialog box, Display tab
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Option Description
Region of Interest » ROI Coverage—Identifies an entire ROI that has not aligned to the

reference trace.

* ROI Phred String—Display a single ASCII character representation of
the Phred score for each nucleotide position within an ROI. The
ASCII character that is displayed for a Phred Score is the Phred
Score + 32. For example, if the Phred Score = 1, then 1 + 32 = 33, or
the 33rd character in the ASCII character set, which is an
exclamation point (!).

Note: For an ASCI character map, see http://www.asciitable.com/.

Quality Information » Trace Quality Information—Options in this section are used to identify
traces of low quality. The Low Quality Threshold is the value that is
specified for Lane Quality in the Mutation project settings. (See
“Quality Trim” on page 62.) The trace is also identified with the
background color that has been selected for Quality Failure on the
Colors tab. (See “Color tab” on page 178.)

« Nucleotide Quality Information—Options in this section are used to
identify nucleotide positions of poor quality. The Quality Threshold is
based on the value that is specified for Score Trim in the Mutation
Project settings. (See “Score Trim []” on page 62.)
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Mutation tab

The Mutation tab contains options for displaying information for the various mutation calls
aswell as options for displaying information about positions where mutations where not
called.

The majority of options on this tab are self-explanatory, and therefore, not all
@ these options are discussed in this section.

Figure 6-8:  Custom Report Settings, Mutation tab
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Option Description

Show Mutation Call Information

Nucleotide Position Nucleotide positions are displayed in the nomenclature that you select
on the Nomenclature tab. (See “Nomenclature tab” on page 179.)

Amino Acid Position By default, amino acid information is organized with the reference amino
acid appearing first, the amino acid position appearing next, and the
mutation amino acid appearing last. If you do not select Amino Acid
Position, then a slash (/) is displayed between the reference amino acid
and the mutation amino acids.

Confidence(!) Displays a Confidence mark (!) for mutation calls that exceed certain
thresholds that are defined in the MutationSurveyor.ini file.

Caution: Although you can modify these thresholds, SoftGenetics does
not recommend that you do so on your own. Contact
SoftGenetics for assistance.

Comments Displays all comments that were added to a mutation call, either
automatically by Mutation Surveyor or manually by a user.
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Option

Description

Show Non-Mutation Call Information

Show Normal Alleles

» Show Negative SNP—Display selected Show Normal Allele
Information for nucleotides that do not show the variations reported in
the GenBank or SEQ file. For indels, “no_ins” or “no_del” is
displayed.

« Show Negative Mutations—Display selected Show Normal Allele
Information for a position in a sample trace at which a variation was
not detected, but the variation was detected at the same position for
other sample traces in the group.

« Show Normal Allele Information—Specify the information that is to be
displayed for positions that do not have an identified mutation call.

Note: When Normal Allele Information is displayed and One Mutation
per Row is selected (see “Table Format” on page 168), all
options selected in the Show Mutation Call Information section
are exported for both mutation calls and normal alleles.

General Information

Reported Variant
Annotation

Displays all the variations’ annotations that are included in the GenBank
file such as the dbSNP identifier.

Genotype

With this option selected, Mutation Surveyor assumes that the analysis
is for a diploid organism and displays the two alleles at the nucleotide
position. For indels, a homozygous insertion of “A,” for example, is
displayed as “insA insA,” and a heterozygous insertion of “A,” is
displayed as “normal ins A.” If there is no insertion, then “Normal
Normal” is displayed.

NM_Score

Assigns a score to each sample nucleotide that indicates the
contribution of the normal allele at the position compared to the
contribution of the possible mutant alleles at the same position. The
score is based on the height ratio of the four different dye colors and the
shape of the four peaks at each nucleotide position. The range is 0-100.
A high score indicates a high degree of similarity between the sample
trace and the reference trace, which, in turn, means that the sample
trace more than likely contains a normal allele at the position. A low
score indicates a high degree of difference between the sample trace
and the reference trace, which, in turn, means that the sample trace
more than likely contains a homozygous substitution. Scores in the
middle indicate high levels of noise and error or heterozygous
substitutions in the sample trace.
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Option Description
Display Information—Specifies how the mutation call information is to be distributed in table cells
for display.
¢ One Field « All the information displayed in a single field.

« Multiple Fields

« Report the Deletion and Insertion as Delins—If an insertion and
deletion occur at the same position, then they are merged into a
single call at the position.

« Mutation Call Nucleotides Relative to Gene Direction—Make the
mutation call based on the gene orientation. To make a mutation
call for a gene on the reverse strand, a reverse complement is
generated.

» Multiple Fields (Group Nts, A.A., and Score into One Field or Group
Nts and A.A. into Relevant Fields)—Specific pieces of information
grouped into fields.

« All Information in Unique Fields—Each piece of information displayed
in its own column.

Show Advanced Display | ¢ []# of nucleotides Displayed Before/After Mutation—Displays the

specified normal number of alleles on either side of the variant. The
position is displayed with a slash (/) between the normal allele and
the mutation alleles.

« Display Position—Displays the reference nucleotide and its position,
the consensus nucleotides for the group at this position, the amino
acid information (if applicable), and the reported variants’
annotations. This information can be displayed in One Field or in
Multiple Fields.
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Color tab

The Color tab provides avariety of color-coding options to assist you with identifying
different types of mutation calls and potential analysis problems.

Figure 6-9:  Custom Report Settings dialog box, Color tab
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Color-coding is applied according to the following:

If amutation call meets several color-coding criteria, the call isdisplayed in the report in
the color of highest priority.

If Noneis selected for a color-coding option, then the color of the next highest priority is
used.

For Mutation Region color-coding, Quality Failure has the highest priority.

For Mutation Region Text color-coding, the priorities from highest to lowest are as
follows—Deleted, Confirmed, Added, Edited, High Confidence, Low Confidence,
Normal Alleles, and Not Available,

For Mutation Region Background color coding, priorities from highest to lowest are as
follows—Discrepancy, Mosaic, Familial, Pathogenic, Likely Pathogenic,
Unlikely_Pathogenic, Benign, Drug_Sensitive, Drug_Resistant, dnSNP, VUS, Reported,
A.A. Change, Indel, Synonymous, Heterozygous, Homozygous, Not Available, and
Heading(s) where:

» Discrepancy identifies the variants within a consensus of tracesthat have at least one
member of the consensus that differs from the others. The Discrepancy indicator is
availablefor the Generate Forward/ Reverse Consensustableformat and the Generate
Group Consensus table format. (See “Table Format” on page 168.)
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»  Synonymous identifies the coding region substitutions that do not affect the amino
acid sequence.

When a consensus is formed, discrepancies are identified only for positions that
have data available. For example, if Generate Forward/Rever se Consensus is the
selected table format, and the Forward trace contains a mutation call at position
#320 but the Reverse trace does not at this position because data is not available,
then a discrepancy is not detected.

If you select Apply Color Coding as text, then when you save the Custom report as a .txt file,
the color-coding is shown as acomment in thefile.

Nomenclature tab

The Nomenclature tab contains options for specifying the nomenclature that is to be used for
the mutation calls.

Figure 6-10: Custom Report Settings dialog box, Nomenclature tab
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Option Description

Genomic Displays the mutation call positions based on the genomic position
referenced in the GenBank file.

Relative to CDS Displays the mutation call positions relative to the CDS numbering in the
GenBank reference file. A mutation that is called in the CDS is prefixed
with a “c.” A mutation that is called in a non-coding region is prefixed
with “IVS.” Its position is identified by the closest nucleotide in the
coding sequence plus or minus the number of bps by which it resides
away from the closest nucleotide.
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Option

Description

Relative to mMRNA

Displays the mutation call positions relative to the mRNA numbering in
the GenBank reference file. A mutation that is called in the mRNA
region is prefixed with a “c.” A mutation that is called outside of an
MRNA region is identified by the closest nucleotide in the mRNA region
plus or minus the number of bps by which it resides away from the
closest nucleotide.

HGVS

Displays the mutation call positions relative to its position in the coding
sequence. A mutation that is called in a non-coding region is identified
by the closest nucleotide in the coding sequence plus or minus the
number of bps by which it resides away from the closest nucleotide.
Both alleles are shown in separate bracketed statements.

Note:

If any one of the four standard Nomenclature options is selected and a GenBank file was
not loaded as the reference file, then the Base Number is enclosed in parenthesis and it
indicates the position of the base in the reference file. If both a GenBank file and a
reference file were loaded for the mutation project and the mutation was called at a position
that does not align to the GenBank file, then the Base Number is enclosed in parenthesis
and is displayed as +/- the number of base pairs by which the mutation was shifted in
comparison to the GenBank file.

Custom Allows you to tailor the nomenclature for mutation calls to best suit your
working needs.
Figure 6-11: Nomenclature examples
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Other tab
The Other tab contains options that affect the report display aswell as processing options for
the report.
Figure 6-12: Custom Report Settings dialog box, Other tab
Custom Report Settings ==
Format | Fiers | Display | Mutation | Color | Memenclature | Other
Output
[~ Save Processing Settings with Report
[~ Save Excel Format as Test
[~ Save XML Report with Report
Save VCF Report
& Save As One Report " Save Each Group As Individual Reports
Dther Settings
[~ Enable "Hide Selected Rows/Columns™
Default Load ‘ Save ‘ 0K Cancel
Option Description

Output

Save Processing
Settings with Report

Saves all the settings that you selected for the report as part of the
report output.

Save Excel Format as
Text

Saves the Custom report as an Excel file with all the data columns
formatted as Text.

Save XML Report with
Report

Saves the Custom report as an XML file.

Save VCF Report

» Save as One Report—Selected by default. Generate a single VCF
report that includes the information for all the sample groupings.

* Save Each Group as Individual Reports—Generate a VCF report for
each sample grouping.

Note: Remember, you specify the sample grouping on the Format tab.
See “Format tab” on page 168.

Other Settings

Enable “Hide Selected
Rows/Columns”

Enables on the Hide Columns and Hide Rows function on the Custom
report context menu. See “Custom Report viewing and analysis options”
on page 183.
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Custom Report toolbar

The Custom report toolbar contains buttons that are specific for working with the report and
for changing the information that is displayed in the report.

Figure 6-13: Custom report toolbar

H Y&

Button

Description

Save—Opens the Save Report As dialog box in which you can specify a
name for the saved report as well as its format (.txt, or .xIs.) The default
location is C:\Program Files (x86)\SoftGenetics\Mutation Surveyor\<MS
Version>\Report, but you can select a different location.

Settings—Opens the Custom Report Settings dialog box in which you
can adjust your report settings.

Print—Opens the custom report in the Print Custom Report window. The
window toolbar contains buttons for working with the report and for
printing the report.

Figure 6-14: Print Custom Report window
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4 3

« \Print button &% —Opens the Print dialog box in which you can

specify the options for printing the Custom report. By default, only the
page that is currently displayed in the Print Custom Report window is
selected for printing. You can leave the default as is, or you can
select the entire report or a range of pages for printing.

« Display Previous 4 and Display Next p buttons—Use these

buttons to Browse forward and backward through the Custom report
one page at a time.

* Page Setup button |_ —Opens the Page Setup dialog box in which

you can specify the page properties of the report pages (such as
page size and orientation) for printing.
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Custom Report viewing and analysis options

A context menu is available for the Custom report. You use the options on this menu to
change the view of the Custom report and to manipul ate and analyze mutation project data so
that you identify the true mutationsin a mutation project. To open the context menu,
right-click anywhere in the Custom report.

Figure 6-15: Custom report context menu

Copy Ctrl+C
Confirm k
Undo Confirmation k
Delete Mutations k
Undo Deletion k
Delete Lane

Undo Deletion

Hide Selected Rows
Hide Selected Columns

Undo Last Hide Rows/Columns
Undo

View Edit History

Hyperlink to NCEI's dbSMP

Option

Description

Copy

Copies the selected text in the cell to your clipboard. To copy text in a
range of cells, click and hold the left mouse button and drag the mouse
to select the region that you want to copy. Use standard keyboard
commands or menu commands to paste the copied text into an
application.

Note: You can also copy the Custom report as an image. Press and
hold the [Shift] key and the [Ctrl] key and then click and hold the
left mouse button and draw a box around the region of the
image that you want to copy. The selected region is filled with
black. Right-click and select Copy to copy the image to your
clipboard. Use standard keyboard commands or menu
commands to paste the copied image into an application.

Confirm

Confirms the selected mutations.

Note: SHIFT-click to select multiple contiguous mutations for
confirmation or to select all mutations in a column for
confirmation.

The text for the mutation code turns black in both the Custom report and
the Mutation table in the GAD. The comment <<Checked>> is displayed
in the Actions field for the mutation call in the Mutation table in the GAD.
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Option

Description

Undo Confirmation

Removes the “Confirmed” status for a selected mutation or a selected
column.

Note: SHIFT-click to select multiple contiguous mutations for
confirmation or to select all mutations in a column for

confirmation.

Delete Mutations

Deletes the selected mutations.

Note: SHIFT-click to select multiple contiguous mutations for deletion,
to select all mutations in a column for deletion, or to select
multiple rows for deletion.

The text for the mutation code turns gray in both the Custom report and
the Mutation table in the GAD. The comment <<Deleted>> is displayed
in the Actions field for the mutation call in the Mutation table in the GAD.

Note: To undo the last deletion that you carried out, click the Undo

Latest Deletions button «7 on the report toolbar.

Undo Deletion

Removes the “Deleted” status for a selected mutation, a selected
column, or a selected row.

Delete Lane

Deletes all the mutations for a selected sample in a single step. The
Lane Quality for a deleted lane is set to “Low Quality.”

Undo Deletion

The Lane Quality for the lane is reset to its original value.

Hide Selected Rows
Hide Selected Columns

Enabled if “Enable Hide Selected Rows/Columns” is selected on the
Other tab. (See “Other tab” on page 181.)

Undo Last Hide Rows/
Columns

Enabled if selected rows and/or columns are hidden in the Custom
report.

Undo

Undo the last edit action that was carried out for the mutation.

View Edit History

See “Viewing the Edit History (Audit Trail) for a Mutation” on page 373.

Hyperlink to NCBI'’s

dbSNP

Opens the NCBI's database entry (via the web) for the variant.

Other options include the following:

» Toopenthe GAD for the trace that contains a mutation, double-click the mutation in the

Custom report.

&

If you click a trace in the GAD with the Custom report open, the GAD is brought
to the front. To bring the Custom report to the front again, press[CTRL]-T.

» Toselect dl cellsinthe Custom report in asingle step, press[CTRL]-A.

* To auto-scale the width of a column to itslargest entry, double-click thefirst cell in the

column.

ny

1+ |f you auto-scalethereport after selecting all the cellsin the report, you can resize
the entire report easily in a single step.
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Customer reports are another type of custom report in Mutation Surveyor. Each report was
initially developed as atemplate to provide custom content that met a specific customer’s
needs. All these report templates are now available from the Reports > Customer Reports
option on the Mutation Surveyor main menu

This chapter covers the following topics:
e “JHU report” on page 187.

e “Tassel report” on page 192.

*  “Emory report” on page 195.

*  “Bentley report and MSM_Song report” on page 198.
* “PrettyBase report” on page 202.

» “Methylation report” on page 205.
“Vertex report” on page 209.
“Vertex2 report” on page 211.

*  “Vertex3 report” on page 214.

* “Full Genereport” on page 217.

*  “FullBasereport” on page 224.
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The JHU report displays various quality scoresfor adefined ROI organized by paired sample
traces. The layout of the JHU Output report isidentical to the layout of the Two Direction
report. (See“ Two Direction report layout” on page 136.) The mutation codes, and the color
coding of the mutation callsin the report areidentical to the mutation codes and color coding
in the Mutation report (See“Mutation report fields’” on page 130, “ M utation report codes’ on
page 131, and “ Color codes’ on page 132.) The JHU report contains fields that are specific
to the report aswell as al the fields that are displayed in any of the standard mutation

reports.

For detailed information about using the GBK File Editor to define ROIsin a
GenBank file, see“ GBK File Editor Tool” on page 234.

Figure 7-1:  JHU report
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=] 3 | = | W Lock Sample File inView

No. [Sample File Reference Fils Dir__ |Expected Si[Actual Size |4va Quality [&vg Phred ([Size [>= Phi|Start (ROI)_[End (RO -
1 |BRCA1_012345 10 1F 240 240 18 48 240 30561 30800

2 |BRC&1_012345 10{BRCAT_AmplD_R_S1R 240 240 21 43 240 30561 30800

3 |BRC&1_012345 10{BRCAT_AmplD_F_S1F 240 240 18 48 240 30561 30800

4 |BRCA1_012345 10{BRCAT_AmplD_R_S1R 240 240 21 43 240 30561 30800

5 |BRC&1_185723 10{BRCAT_AmplD_F_S1F 240 240 48 53 240 30561 30800

E _|BRC&1_185723 10{BRCAT_AmplD_R_S1R 240 240 55 51 240 30561 30800

7 |BRC&1_185723 10{BRCAT_AmplD_F_S1F 240 240 48 53 240 30561 30800

5 |BRC&1_185723 10{BRCAT_AmplD_R_S1R 240 240 55 51 240 30561 30800

3 |BRC&1_264331_10{BRCAT_AmplD_F_S1F 240 240 43 53 240 30561 30800
10_|BRCA1_264381_10{BRCAT_AmplD_R_51R 240 240 56 52 240 30561 30800
11_|BRCA1_264381_10{BRCAT_AmplD_F_S1F 240 240 43 53 240 30561 30800
12_|BRCA1_264381_10{BRCAT_AmplD_R_S1R 240 240 56 52 240 30561 30800

12

13 |BRCA1_012345_10BRCAT_AmplD_F_S2F 221 221 10 42 221 30780 31000

14 |BRCA1_012345_10{BRCAT_AmplD_R_S2R 221 221 15 45 221 30780 31000

15 _|BRCA1_012345_10{BRCAT_AmplD_F_S2F 221 221 10 42 221 30780 31000

16 _|BRCA1_012345_10{BRCAT_AmplD_R_S2R 221 221 15 45 221 30780 31000
17_|BRCA1_185729_10HBRCAT_AmplD_F S 2F 221 221 16 45 213 30780 31000

18 |BRCA1_185729_10BRCAT_AmplD_R_S2R 221 221 %6 50 213 30780 31000

19 |BRCA1_185729_10BRCAT_AmplD_F_S2F 221 221 16 45 219 30780 31000
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JHU Report toolbar

The JHU report toolbar contains buttons that are specific for working with the report and for
changing the information that is displayed in the report.

Figure 7-2:  JHU report toolbar

E ™| as = Iv Lock Sample File iniew

Button Description

) Copy—Copies the selected text in the cell to your clipboard. To copy
text in a range of cells, click and hold the left mouse button and drag the
mouse to select the region that you want to copy. Use standard
keyboard commands or menu commands to paste the copied text into
an application.

Save Report—Opens the Save Report As dialog box in which you can
= specify a name and location for saving the report as well as its format
(-txt, xls, .xml, or .htm).

Undo Latest Deletions—Restores the deletion that you last carried out
K in the JHU report. Allows for multiple undos.

Report Settings—Opens the JHU Report Settings dialog box which
contains options for filtering the information that is to be displayed in the
report. See “JHU report settings” on page 189.

Display the Sequence of ROl—Generates an onscreen text file of the
sequences in the GenBank ROls.

Figure 7-3:  Sequence in Region of Interest window

el Sequence In Region of Interest EI@
|l =|

Sequence Text

>BRCAL_AmpID. gbk

30,541 TGAGTACCTT GTTATTTITG TATATTTTCA GCTGCTTGTG
30,601 AATTTICTGA GACGGATGTA ACAAATACTG AACATCATCA ACCCAGTAAT AATGATTTGA
30,661 ACACCACTGA GAAGCGTGCA GCTGAGAGGC ATCCAGAAAA GTATCAGGGT AGTTCTGTTT
30,721 CAAACTTGCA TGTGGAGCCA TGTGGCACAA ATACTCATGC CAGCTCATTA CAGCATGAGA
30,781 ACAGCAGTTT ATTACTCACT

»BRCA1_012345_10A_1 F_0_0_2007-11-28_22-14-29.s5cf

30,541 TGAGTACCTT GTTATTTTTG TATATTTTICA GCTGCTTGTG
30,601 AATTTTCTGA GACGGATGTA ACAAATACTG AACATCATCA ACCCAGTAAT AATGATTTGA
30,661 ACACCACTGA GAAGCGTGCA GCTGAGAGGC ATCCAGAAAA GTATCAGGGT AGTTCTGTTT
30,721 CAAACTTGCA TGTGGAGCCA TGTGGCACAA ATACTCATGC CAGCTCATTA CAGCATGAGA
30,781 ACAGCAGTTT ATTACTCACT

»BRCAL1_012345_10A_2_F_0_0_2007-12-20_13-25-37.s5cf
EGIFT] TRARTACCTT ATTATTTTTR TATATTTT A AT TTRTR

+ Save button & —Opens the Save Sequence Text As dialog box in
which you can specify a name and location for saving the .txt file.

« Display Sequence in One Line button = —Displays the sequences
in fasta format.
Lock Sample File in Freezes the Sample Filename column while scrolling.
View
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JHU report viewing and analysis options

The JHU report has multiple options available for changing the view of the report and for
manipulating and analyzing mutation project data. These options are;

*  TheJHU report settings. See “ JHU report settings’ below.
*  The JHU report context menu. See “JHU report context menu” on page 190.

JHU report settings

To open the JHU Report Settings dialog box, click the Report Settings button 37 on the
JHU report toolbar.

Figure 7-4:  JHU Report Settings dialog box

JHU Report Settings @

Homozpgous Dropping Threshold > |0.80

Phred Score Threshald » 10

ROl Boundaries: * Actual " Expected

[v Output Confidence Mark For JHU

Cancel |

Option Description

Homozygous Dropping Indicates the value for the dropping factor at which a mutation is
Threshold identified as either a homozygous substitution or a heterozygous
substitution. For example, is a mutation A>C or A>AC? Because
Mutation Surveyor evaluates the traces rather than the base calls, noise
below a major peak can sometimes be interpreted as a heterozygous
substitution. This value assists in your analysis by converting these calls
to homozygous substitutions.

Note: You can increase this value to view the exact call that Mutation

Surveyor made, but an increased value might result in some
calls remaining as heterozygous substitutions.

Phred Score Threshold Call a mutation only if the Phred score for the variant base or bases is
greater than the indicated threshold.

ROI Boundaries Affects the values that are output to the Start (ROI) and End (ROI)
column for traces that do not have complete coverage of the Region of
Interest. For example, an ROl is set for positions 50 to 150 (Expected
value). The sample trace's comparison region is positions 100 to 200.
Only positions 100 to 150 of the ROI are within the comparison region
(Actual value) whereas positions 50-99 are not covered.

Output Confidence Displays a Confidence mark (!) for mutation calls that exceed certain
Mark for JHU thresholds that are defined in the MutationSurveyor.ini file.

Note: Although you can modify these thresholds, SoftGenetics does
not recommend that you do so on your own. Contact
SoftGenetics for assistance.
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JHU report context menu

A context menu is available for the JHU report. You use the options on this menu to change
the view of the JHU report and to manipulate and analyze mutation project data so that you
identify the true mutations in a mutation project. To open the context menu, right-click
anywhere in the JHU report.

Figure 7-5:  JHU report context menu

Copy Ctrl+C

Confirm

Undo Confirmation

Sort By Score(Descending)
Sort By Score(Ascending)

Delete Mutations k
Undo

View Edit History

Option

Description

Copy

Copies the selected text in the cell to your clipboard. To copy text in a
range of cells, click and hold the left mouse button and drag the mouse
to select the region that you want to copy. Use standard keyboard
commands or menu commands to paste the copied text into an
application.

Note: You can also copy the JHU report as an image. Press and hold
the [Shift] key and the [Ctrl] key and then click and hold the left
mouse button and draw a box around the region of the image
that you want to copy. The selected region is filled with black.
Right-click and select Copy to copy the image to your clipboard.
Use standard keyboard commands or menu commands to
paste the copied image into an application.

Confirm

Confirms the selected mutations.

Note: SHIFT-click to select multiple contiguous mutations to select all
mutations in a column.

The text for the mutation code turns black in both the JHU report and the
Mutation table in the GAD. The comment <<Checked>> is displayed in
the Actions field for the mutation call in the Mutation table in the GAD.

Undo Confirmation

Removes the “Confirmed” status for the mutation.

Note: SHIFT-click to select multiple contiguous mutations or to select
all mutations in a column.

Sort By Score
(Descending)

Sort by Score
(Ascending)

Click the appropriate option to sort all the data by descending mutation
score or ascending mutation score.
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Option

Description

Delete Mutations

Deletes the selected mutations.

Note: SHIFT-click to select multiple contiguous mutations, to select all
mutations in a column, or to select multiple rows.

The text for the mutation code turns gray in both the JHU report and the
Mutation table in the GAD. The comment <<Deleted>> is displayed in
the Actions field for the mutation call in the Mutation table in the GAD.

Note: To undo the last deletion that you carried out, click the Undo

Latest Deletions button 2 on the report toolbar.

Undo

Undo the last edit action that was carried out for the mutation.

View Edit History

See “Viewing the Edit History (Audit Trail) for a Mutation” on page 373.

You can a'so view the information for amutation in the JHU report in the GAD. To open the
GAD for the trace that contains a mutation, double-click the mutation in the report.

If you click a trace in the GAD with the JHU report open, the GAD is brought to
@ the front. To bring the JHU report to the front again, press[CTRL]-T.
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Tassel report

192

The Tassel report isideal for identifying mutations in your sample traces if your traces are
grouped by Sample ID (see “Sample ID” on page 170) or if al the filenamesin your project
contain the same characters/designator but in different positions. After you click Tassel
Report on the Customer Reports menu, the Tassel Report Settings dialog box opens.

Figure 7-6:

Tassel Report Settings dialog box

Tassel Report Settings
Sample Grouping Settings

* From Character |14

To Character |16

==l

™ Typical Block |

LCancel

1. Do one of thefollowing:

» If dl thefilenamesin your project contain the same character string/designator in the
same positions, then select From Character [ ] To Character [ ] and enter the starting
and ending character positions of the characters/designator.

» If dl thefilenamesin your project contain the same character string /designator but
in different positions, then select Typical Block and enter the character string/

des

gnator.

2. Click OK.
The Tassdl report is generated.

Figure 7-7:

Tassel report

&l Tassel Report

B H

Sample Marme

Sample ID

W

)

BRCAT_012345 104_1_104
BRCAT_012345 104_2 104
BRCAT_185723 104_1_104
BRCAT_185723 104_2 104
BRCAT_264381_104_1_104
BRCAT_264381_104_2 104

BRCAT_012345 10B_1_10B
BRCAT_012345 10B_2 108
BRCAT_185723 10B_1_10B
BRCAT_185723 10B_2 108
BRCAT_264331_10B_1_108
BRCAT_264331_10B_2_10B

BRCAT_012345 114_1_114
BRCAT_012345 114_2 114
BRCAT_185723 114_1_114
BRCAT_185723 114_2 114
BRCAT_264381_114_1_114
BRCAT_264381_114_2 114

30607C

¥

¥

C

C

C

C

307474 307534
m w
m w
n.a. n.a.
n.a. n.a.
n.a. n.a.
n.a. n.a.

h.a.
h.a.
h.a.
h.a.
h.a.
h.a.

h.a.
h.a.
h.a.
h.a.
h.a.
h.a.

303884

b M u e s M M v

h.a.
h.a.
h.a.
h.a.
h.a.
h.a.

h.a.
h.a.
h.a.
h.a.
h.a.
h.a.

h.a.
h.a.
h.a.
h.a.
h.a.
h.a.
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Thelayout of the Tassel report is somewhat similar to the layout of the Two Direction Output
report. (See“ Two Direction report layout” on page 136.) The similarities between the Tassel
report and any of the other standard reports, however, ends there. In the Tassel report:

Cells showing a novel variant that resultsin a change to the amino acid sequence are
displayed in pink.

Cells showing a reported variant that results in a change to the amino acid sequence are
displayed in lime green.

A lowercase |etter indicates a 1D mutation, while an uppercase letter indicates a 2D
mutation.

If amutation is a substitution, then the standard |UPA C code for the variant base or bases
is displayed for the mutation.

If amutation is adeletion, then a zero (0) is displayed for the mutation.

You can also view the information for amutation in the Tassel report in the GAD. To open
the GAD for the trace that contains a mutation, double-click the mutation in the report.

@ If you click a trace in the GAD with the Tassel report open, the GAD is brought to

the front. To bring the Tassel report to the front again, press [ CTRL]-T.

Tassel report toolbar

The Tassel report toolbar contains just two buttons for working with the report.

Figure 7-8:  Tassel report toolbar

& | ¥ Lack Sample Fils in Yiew

Button Description

) Copy—Copies the selected text in the cell to your clipboard. To copy
text in a range of cells, click and hold the left mouse button and drag the
mouse to select the region that you want to copy. Use standard
keyboard commands or menu commands to paste the copied text into
an application.

Note: You can also copy the Tassel report as an image. Press and
hold the [Shift] key and the [Ctrl] key and then click and hold the
left mouse button and draw a box around the region of the
image that you want to copy. The selected region is filled with
black. Right-click and select Copy to copy the image to your
clipboard. Use standard keyboard commands or menu
commands to paste the copied image into an application.

Save Report—Opens the Save Report As dialog box in which you can
= specify a name and location for saving the report as well as its format
(.txt, xls, .xml, or .htm).
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Tassel report viewing and analysis options

Although the Tassel report does not have a context menu, you can still copy the report asan
image. You can also view the information for a mutation in the report in the GAD.

» Tocopy thereport asan image, press and hold the [ Shift] key and the [Ctrl] key and then
click and hold the left mouse button and draw a box around the region of the image that
you want to copy. The selected region isfilled with black. Right-click and select Copy to
copy theimageto your clipboard. Use standard keyboard commands or menu commands
to paste the copied image into an application.

» Toopenthe GAD for the trace that contains a mutation, double-click the mutation in the
report.

If you click a trace in the GAD with the Tassel report open, the GAD is brought to
@ the front. To bring the report to the front again, press [ CTRL]-T.
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Emory report

Thelayout of the Emory report isvery similar to the layout of the Two Direction report. (See
“Two Direction report layout” on page 136.) The mutation codes and the color coding of the
mutation calls in the report are identical to the mutation codes and color coding in the
Mutation report (See “Mutation report codes’ on page 131 and “ Color codes’ on page 132.)
The Emory report, however, displays only the quality score and the number of mutations for
each sample.

Figure 7-9:  Emory report

&l Emory Report LEJ LI_I—J':' ) | G
E |V Lack Sample File in iew

Mo. [Sample File Gualit| b utd [kutationl Mutationz Mutation3
1 |BRCA1_185729 154 2 c.2866T>C.p.59 c.3119G:GA p.c
2 |BRCAT_185729 15qLow -1 n.a. n.a. n.a.
3 |BRCA1_185729 15441 2 C.2866T>Cp.59 c.3119G:GA p.c
4 |BRCA1_185729 15441 2 c.2866T>C.p.59 c.3119G:GA p.c
5 |BRCA1_264381 15433 1 c. 319G G4, p.5
E |ERCA1_264381_15440 1 c. 319G G4, p.5
7 |BRCA1_264381 15433 1 c. 319G G4, p.5
8 |BRCA1_264381_15440 1 c. 319G G4, p.5
9 |BRCA1_387531_1540 1 C.2869_2874het n.a.
10 |BRCA1_387531_1549 1 n.a. c.2869_287dhet

Emory report toolbar

The Emory report toolbar contains just two buttons for working with the report and an option
to control the display while scrolling the report.

Figure 7-10: Emory report toolbar

I | ¥ Lock Sample File in Yisw

Button Description

) Copy—Copies the selected text in the cell to your clipboard. To copy
text in a range of cells, click and hold the left mouse button and drag the
mouse to select the region that you want to copy. Use standard
keyboard commands or menu commands to paste the copied text into
an application.

Save Report—Opens the Save Report As dialog box in which you can
= specify a name and location for saving the report as well as its format
(-txt, xls, .xml, or .htm).

Lock Sample File in Freezes the Sample Filename column while scrolling.
View
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Emory report viewing and analysis options

A context menu is available for the Emory report. You use the options on this menu to
change the view of the Emory report and to manipulate and analyze mutation project data so
that you identify the true mutations in a mutation project. To open the context menu, right-
click anywhere in the Emory report.

Figure 7-11: Emory report context menu

Copy Ctrl+C
Confirm k
Undo Confirmation k

Sort By Score(Descending)
Sort By Score(Ascending)

Delete Mutations k

Delete Lane
Undo Deletion

Undo
View Edit History
Hyperlink to NCEI's dbSMP

Option

Description

Copy

Copies the selected text in the cell to your clipboard. To copy text in a
range of cells, click and hold the left mouse button and drag the mouse
to select the region that you want to copy. Use standard keyboard
commands or menu commands to paste the copied text into an
application.

Note: You can also copy the Emory report as an image. Press and
hold the [Shift] key and the [Ctrl] key and then click and hold the
left mouse button and draw a box around the region of the
image that you want to copy. The selected region is filled with
black. Right-click and select Copy to copy the image to your
clipboard. Use standard keyboard commands or menu
commands to paste the copied image into an application.

Confirm

Confirms the selected mutations.

Note: SHIFT-click to select multiple contiguous mutations or to select
all mutations in a column.

The text for the mutation code turns black in both the Emory report and
the Mutation table in the GAD. The comment <<Checked>> is displayed
in the Actions field for the mutation call in the Mutation table in the GAD.

Undo Confirmation

Removes the “Confirmed” status for the mutation.

Note: SHIFT-click to select multiple contiguous mutations or to select
all mutations in a column.
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Option Description
Sort By Score Click the appropriate option to sort all the data by descending mutation
(Descending) score or ascending mutation score.

Sort by Score
(Ascending)

Delete Mutations Deletes the selected mutations.

Note: SHIFT-click to select multiple contiguous mutations, to select all
mutations in a column, or to select multiple rows.

The text for the mutation code turns gray in both the Emory report and
the Mutation table in the GAD. The comment <<Deleted>> is displayed
in the Actions field for the mutation call in the Mutation table in the GAD.

Note: To undo the last deletion that you carried out, click the Undo

Latest Deletions button 7 on the report toolbar.

Delete Lane Deletes all the mutations for a selected sample in a single step. The
Lane Quality for a deleted lane is set to “Low Quality.”

Undo Deletion The Lane Quality for the lane is reset to its original value.

Undo Undo the last edit action that was carried out for the mutation.

View Edit History See “Viewing the Edit History (Audit Trail) for a Mutation” on page 373.

Hyperlink to NCBI's Opens the NCBI's database entry (via the web) for the variant.

dbSNP

You can also view the information for a mutation in the Emory report in the GAD. To open
the GAD for the trace that contains a mutation, double-click the mutation in the report.

If you click atrace in the GAD with the Emory report open, the GAD is brought to
@ the front. To bring the Emory report to the front again, press[CTRL]-T.
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Bentley report and MSM__Song report

The Bentley and MSM_Song reports are useful when carrying out analyses of diploid
samples. Both reports show the genomic position of the mutation, the genotype, and the
frequency of each allele by traces and as a grand total.

For a detailed explanation of allele frequency by trace and grand total allele
frequency, see” Show Allele Information” on page 171.

The layout of the reportsisvery similar to the layout of the Two Direction Output report.
(See“Two Direction report layout” on page 136.) Both of the reports contain the same fields
that are displayed in any of the standard mutation reports. There are few minor difference
between the Bentley report and the MSM_Song report:

» By default, theMSM_Song report displaysthe entire sequence of the GenBank fileinthe
top row of the report. The Bentley does not.

* Inboth reports, the mutation call is split between two columns, with the first column
displaying a summary for a specific position and the second column displaying the
genotype for each sample file. The format, however, for these two columns differs
dightly between the reports.

Figure 7-12: Bentley report

¢l Bentley Report [E=8EcE =)
= =
[Mutation 1] e
Mo, Sample 1D “well Pas Reference File Dir Gene Exon RF Stat  End Size  QualitMutit BRCAT GEMOTYPE
1 BRCAT_012345 104104 BRCA1_amplD_F_S1F  BRCAL 2 30524 30857 334 16 0 30807 cC
2 BRCAT_012345_ 104104 BRCAT AmplD_R_S51-H  BRCA1 2 30803 30851 343 14 1 tteagCTGETTGICT
3 BRCAT_012345 10:104 BRCA1_&mplD_F_S1F  BRCAL 2 30524 30857 334 16 0 cC
4 BRCAT_012345_ 104104 BRCAT AmplD_R_S51-H  BRCA1 2 30803 30851 343 14 1 CT
5 BRCAT_185729 104104 BRCA1_amplD_F_S1F  BRCAL 2 30522 30867 338 25 0 cC
6 BRCA1_185729_ 104104 BRCAT AmplD_R_S51-H  BRCA1 2 30803 30852 350 26 0 CC
7 BRCAT_185729 104104 BRCA1_&mplD_F_S1F  BRCAL 2 30522 30857 338 25 0 cC
8 BRCA1_185729 104104 BRCAT AmplD_R_S51-H  BRCA1 2 30803 30852 350 26 0 CC
9 BRCAT_264381_10:104 BRCA1_amplD_F_S1F  BRCAL 2 30512 30867 346 25 0 cC
10 BRCAT_264381_104104 BRCAT AmplD_R_S51-H  BRCA1 2 30803 30852 350 25 O CC
11 BRCAT_264381_10:104 BRCA1_&mplD_F_S1F  BRCAL 2 30512 30867 346 25 0 cC
12 BRCAT_264381_104104 BRCAT AmplD_R_S51-H  BRCA1 2 30803 30852 350 25 O CC
Total by Traces: 24
C 91.7%
T 8.3%
Grand Total: 12
C 100.0%
Figure 7-13: MSM_Song report
=1l MSM_Song Report ===
o
(Mutation 1]
Mo. Sample (D ‘wel Pos Reference File Dit Gene Exon RF Stat  End  Size  QualitMut BRCAT GENOTYPE
1 BRCAT_012345 10104 BRCAT_AmplD_F_S1-F BRCAT 2 30524 30857 33 16 O 30607 cC
2 BRCAT_MZ345 106104 BRCAT_4mplD_R_S1-R  BRCA1 2 30503 30851 343 14 1 teagCTGETTGICT
3 BRCA1_0MZ345 104104 BRCAT_AmplD_F_S1-F BRCAT 2 30524 30857 33 16 O C/T cC
4 BRCAT_MZ2345 106104 BRCAT_4mplD_R_S1-R  BRCA1 2 30503 30851 343 14 1 TGAGACGRATCCT
5 BRCA1_185729 10104 BRCAT_AmplD_F_S1-F BRCAT 2 30522 30857 33 24 0 cC
£ BRCAT_185729 10¢104 BRCAT_4mplD_R_S1-R  BRCA1 2 30503 30852 3/ 26 0 cC
7 BRCA1_185729 10104 BRCAT_AmplD_F_S1-F BRCAT 2 30522 30857 336 24 0 cC
8 BRCAT_185723 10¢104 BRCAT_4mplD_R_S1-R  BRCA1 2 30503 30852 3/ 26 0 cc
9 BRCA1_264381_10:104 BRCAT_AmplD_F_S1-F BRCAT 2 30512 30857 346 25 0 cC
10 BRCAT_ZE4381_10¢104 BRCAT_4mplD_R_S1-R  BRCA1 2 30503 30852 3|/ 28 0 cC
11 BRCA1_264381_10:104 BRCAT_AmplD_F_S1-F BRCAT 2 30512 30857 36 25 0 cC
12 BRCAT_ZB4381_10¢104 BRCAT_4mplD_R_S1-R  BRCA1 2 30503 30852 3/ 28 0 cc
Total by Traces: 24
C N.7%
T 8.3%
Grand Tatal 12
C 100.0%
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Bentley/MSM_Song report toolbar

The Bentley toolbar and the MSM_Song toolbar contain the same buttons that are specific
for working with the reports and for changing the information that is displayed in the reports.

Figure 7-14: Bentley/MSM_Song report toolbar
=

Button Description

) Copy—Copies the selected text in the cell to your clipboard. To copy
text in a range of cells, click and hold the left mouse button and drag the
mouse to select the region that you want to copy. Use standard
keyboard commands or menu commands to paste the copied text into
an application.

Note: You can also right-click and select Copy to copy the selected
text to your clipboard.

Note: You can also copy both output reports as an image. Press and
hold the [Shift] key and the [Ctrl] key and then click and hold the
left mouse button and draw a box around the region of the
image that you want to copy. The selected region is filled with
black. Right-click and select Copy to copy the image to your
clipboard. Use standard keyboard commands or menu
commands to paste the copied image into an application.

Save Report—Opens the Save Report As dialog box in which you can
= specify a name and location for saving the report as well as its format
(.txt, xls, .xml, or .htm).

5 Report Settings—Opens the Report Settings dialog box which contains
e options for filtering the information that is to be displayed in the report.
See “Bentley/MSM_Song report settings” on page 200.

Bentley/MSM_Song reports viewing and analysis options

The Bentley and MSM_Song reports have several options available for changing the view of
the reports and for manipulating and analyzing mutation project data. These options are;

» TheBentley/MSM_Song report settings. See “Bentley/MSM _Song report settings’ on
page 200.

* TheBentley/MSM_Song report context menu. See“ Bentley/MSM_Song reports context
menu” on page 200.
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Bentley/MSM_Song report settings

Figure 7-15: Bentley/MSM_Song Report Settings dialog box
Report Settings @

Dizplay Parameters

¥ Lane Mumber

W el Pasition

W putt

™ Sequence of GenBank File

Humber of Hucletides to the SHP |20

Mutation Filter

™ Dizplay Mutations with the "Stop"" Codon or Indel Only

Cancel

Option Description

Display Parameters

« Lane Number—Selected by default. Clear this option if you do not
want the Lane Number to be displayed in the report.

« Well Position—Selected by default. Clear this option if you do not
want the Well Position to be displayed in the report.

« Mut#—Selected by default. Clear this option if you do not want the
mutation number to be displayed in the report.
* Sequence of GenBank File
* Not selected by default for the Bentley Output report—Select this
option if you want the entire sequence of the GenBank file to be
displayed in the top row of the report.
¢ Selected by default for the MSM_Song Output report—Clear this
option if you do not want the entire sequence of the GenBank file
to be displayed in the top row of the report.

Mutation Filter

Display Mutations with Display only nonsense mutations and indels in the report.
the “Stop” Codon or
Indel Only

Bentley/MSM_Song reports context menu

Although the Bentley and MSM_Song reports do not have afull context menu, you can till
copy text from each report, or copy each report as an image. You can also view the
information for a mutation in the reports in the GAD.

» Sdlect thetext that you want to copy or to copy text in arange of cells, click and hold the
left mouse button and drag the mouse to select the region that you want to copy.
Right-click and select Copy to copy the selected text to your clipboard. Use standard
keyboard commands or menu commands to paste the copied image into an application.

» Tocopy thereport asanimage, press and hold the [ Shift] key and the [Ctrl] key and then
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click and hold the left mouse button and draw a box around the region of the image that
you want to copy. The selected regionisfilled with black. Right-click and select Copy to
copy theimageto your clipboard. Use standard keyboard commands or menu commands
to paste the copied image into an application.

To open the GAD for the trace that contains a mutation, double-click the mutation in the
report.

If you click a trace in the GAD with the Bentley or MSM_Song report open, the
GAD is brought to the front. To bring the report to the front again, press
[CTRL]-T.
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PrettyBase report

The PrettyBase format was devel oped by the SeattleSNPs project for easily representing
SNP information for groups of subjects over a given span of reference sequence. The report
displays the following information (in order from left to right)—SNP Position, Sample
Name, Normal Allele, Allele 1, Allele 2, IUPAC code for the mutation call, Mutation Call,
Comments, Phred Score, and NM_Score.

Figure 7-16: PrettyBase report

)\ PrettyBase Report =N B =)
=

SHP F'osil| Sample Mame Momal All &llele 1 Jallele 2 |IUPAC | Mutation (| Camments Phred Sc:c| NM_Sc:0n| -
30607 BRCAT_012345_104_1.C C T hs C:CT ? 29 08428

30607 BRCAT_012345_ 104 2 C C T hs C:CT ? 29 08428

30747 BRCAT_M12345_10B_1_A & C M AL 22 1.142

30753 BRCAT_MM2345_10B_1_A & T R AT k] 1.323

30747 BRCAT_M2345_10B_Z2_A & C M AL 22 1.142

30753 BRCAT_MM2345_10B_Z_A & T R AT k] 1.323

30938 BRCAT_185729_10B_1_A & G R AL 12 0710

30938 BRCAT_185729_10B_Z2_A & G R AL 12 0710

30938 BRCAT_264331_10B_1_A & G R AL 16 0723

PrettyBase report toolbar

The PrettyBase report toolbar contains buttons that are specific for working with the report
and for changing the information that is displayed in the report.

Figure 7-17: PrettyBase report toolbar
=

Button Description

) Copy—Copies the selected text in the cell to your clipboard. To copy
text in a range of cells, click and hold the left mouse button and drag the
mouse to select the region that you want to copy. Use standard
keyboard commands or menu commands to paste the copied text into
an application.

Save Report—Opens the Save Report As dialog box in which you can
= specify a name and location for saving the report as well as its format
(.txt, xls, .xml, or .htm).

5 Report Settings—Opens the PrettyBase Report Settings dialog box
e which contains options for filtering the information that is to be displayed
in the report. See “PrettyBase report settings” on page 203.
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PrettyBase report viewing and analysis options

The PrettyBase report has multiple options avail able for changing the view of the report and
for manipulating and analyzing mutation project data. These options are:

» The PrettyBase report settings. See “ PrettyBase report settings’ below.

» The PrettyBase report context menu. See “ PrettyBase report context menu” on page 204.
PrettyBase report settings

To open the PrettyBase Report Settings dialog box, click the Report Settings button 27 on

the PrettyBase report toolbar.
Figure 7-18: PrettyBase Report Settings dialog box
PrettyBase Report Settings @
Dizplay

% Mutations Only
" Mutations and Megative Mutations

™ All Pogitions [in ROI)

Mutation Filter

™ Dizplay Mutations with the "Stop"" Codon or Indel Only

Iv Display Homozygous Mutations
Iv Dizplay Heterozygous Mutations
[v Dizplay Hom/Het Indels

Output
[v Phred Score v Momal &llele
v MM_Score [v Mutation Call
Default L Cancel |
Option Description
Display
Mutations Only * Mutations Only—Selected by default. Show only all called mutations

« Mutations and Negative Mutations—Select this option to show all
called mutations and negative mutations.

« All Positions (in ROI)—Select this option to show all nucleotide
positions within defined ROIs.

Mutation Filter

Display Mutations with Display only nonsense mutations and indels in the report.
the “Stop” Codon or
Indel Only
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Option

Description

Display Homozygous Mutations—Selected by default. Clear this
option if you do not want to show homozygous mutations in the
report.

Display Heterozygous Mutations—Selected by default. Clear this
option if you do not want to show heterozygous mutations in the
report.

Display Hom/Het InDel—Selected by default. Clear this option if you
do not want to show homozygous and heterozygous indels in the
report.

Output

Phred Score
NM_Score

Normal Allele
Mutation Call

All four of these columns are displayed by default in the PrettyBase
Output report. Clear any or all options that you do want to be displayed
in the report.

Note: For information about the NM_Score, see “NM_Score” on page

176.

PrettyBase report context menu

Although the PrettyBase report does not have a full context menu, you can still copy text
from the report, or copy the report as an image. You can also view the information for a
mutation in the report in the GAD.

» Select thetext that you want to copy or to copy text in arange of cells, click and hold the
left mouse button and drag the mouse to select the region that you want to copy.
Right-click and select Copy to copy the selected text to your clipboard. Use standard
keyboard commands or menu commands to paste the copied image into an application.

» Tocopy thereport asanimage, press and hold the [ Shift] key and the [Ctrl] key and then
click and hold the left mouse button and draw a box around the region of the image that
you want to copy. The selected region isfilled with black. Right-click and select Copy to
copy theimageto your clipboard. Use standard keyboard commands or menu commands
to paste the copied image into an application.

» Toopenthe GAD for the trace that contains a mutation, double-click the mutation in the

report.

If you click a trace in the GAD with the PrettyBase report open, the GAD is
brought to the front. To bring the report to the front again, press[CTRL]-T.
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Methylation report

How Mutation Surveyor calls mutations for methylated DNA assumes 100% conversion of
the unmethylated cytosines to uracil during bisulfite treatment. The evaluation of the
methylation level in CpG islands as well asthe level of incomplete conversion of
unmethylated cytosines, however, is critical for ensuring that your methylation project has
the necessary high quality datathat is required for accurate mutation calls. The Methylation
report displays information for methylation detection projects. The report distinguishes
between cytosines that are contained in CpG islands and cystosines that are contained in
other sequences. The report aso displays a Conversion ratio, which istheratio of the number
of samples that were successfully converted at a given position to the total number of
samples with the position. A Conversion Ratio of 100% indicates that the conversion was
successful for all samples at the given position.

Figure 7-19: Methylation report

el Methylation Report EI@
=] | =
| |5505_V5?8I 7373 VA7 7708 V578l 5505 WEB4| 7373 W55 ??DS_V584:| -
Ra040 [C t i5
Ra0dl [T t -
Randz [C c ]
Ra043 |G g -
ha0d4 |G g
Ra04s [C t S S S
Ra0dE [C t S S S
Ra047 [A a -
Ra048 |G g
Ra049 [C t S S S S
Ra050 [A a
Ra0s1 |G g
Rals2 |G g
Ra053 [A a
Rals4 [T t
Ra0ss [C t S S S S
Ra0sE [T t
Ralsy [T t
Ra05E [A a
Ra0ss [T t
Ra0E0 [T t
Ra0E1 [C t S S S S
RalE2 [T t
Ra0E3 |G g
RalE4 [C t S S S S
RA0ES [T t
RA0EE |G g - i
Code Description

Cystosines contained in | « M—Methylated
CpG islands + U—Non-methylated

Cystosines contained in | « S—Successful conversion of cytosine (C) to thymine (T)
other sequences + |—Incomplete conversion
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Methylation report toolbar

The Methylation report toolbar contains buttons that are specific for working with the report
and for changing the information that is displayed in the report.

Figure 7-20: Methylation report toolbar

= w | =
Button Description
Save Report—Opens the Save Report As dialog box in which you can
= specify a name and location for saving the report as a tab-delimited .txt
file.

) Copy—Copies the selected text in the cell to your clipboard. To copy
text in a range of cells, click and hold the left mouse button and drag the
mouse to select the region that you want to copy. Use standard
keyboard commands or menu commands to paste the copied text into
an application.

5 Report Settings—Opens the Methylation Report Settings dialog box
e which contains options for filtering the information that is to be displayed
in the report.

Figure 7-21: Methylation Report Settings dialog box
Report Settings @

Homozygous Dropping Threshold > |0.80
Mutation Dropping Threshold » 0.25

« Homozgyous Dropping Threshold—Indicates the value for the
dropping factor at which a mutation is identified as either a
homozygous substitution or a heterozygous substitution. For
example, is a mutation A>C or A>AC? Because Mutation Surveyor
evaluates the traces rather than the base calls, noise below a major
peak can sometimes be interpreted as a heterozygous substitution.
This value assists in your analysis by converting these calls to
homozygous substitutions.

Note: You can increase this value to view the exact call that Mutation
Surveyor made, but an increased value might result in some
calls remaining as heterozygous substitutions.

« Mutation Dropping Threshold—The dropping threshold must be
greater than or equal to the specified value for the variant to be called
a mutation. See “Dropping Factor” on page 64.

Graphic Display—Opens the Graphic Display of Methylations report.
See “Graphic Display of Methylations report” on page 207.
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Graphic Display of Methylations report

The Graphic Display of Methylations report graphically shows the pattern of methylated and
non-methylated cystosines along the DNA fragments used for analysis. By default, when the
report first opens, only cytosinesthat are part of aCpG island are indicated in the report. Red
tick marksindicate methylated sites. Dark blue tick marksindicate non-methylated sites. The
Methylation Ratio graph represents the percentage of samplesthat are methylated at the
indicated position in a CpG island. The Conversion Ratio graph represents the percentage of
samples that were converted at the indicated position outside of a CpG island.

Figure 7-22: Graphic Display of Methylations report

<!l Graphic Display of Methylation (o=

GenBank] methylation_compl.seq || [T Displaps/ ¥ Show Filenames

= = Matohed Methylsted  Non-methylated

methylation_compl_F_Synthesis_58312 scf

methylation_compl_R_Synthesis 58332 sof

5505_V38424FR_D04.3b1

7373_VE3424FR_CD4.301

Ll

T708_VE34Z4FR_FO4.301

i T

Methylation Ratio

00%
=% H| | || | ||
570 572 GE] 576 578 EX 58.2 554

Conversion Ratio

558 EX EH 554 KB

ES)
578 X 582 584 ES) 558 EX EH 554 KB

Thereport isinteractive:

To view the cytosinesthat are contained in other sequences, click Display S/I. Light blue
tick marks indicate successful conversion of cytosine (C) to uracil (U). Gray tick marks
indicate incomplete conversion.

Tozoominonaselected region, click and hold the left mouse button and draw abox from
the upper left hand corner of the region towards the lower right hand corner of the region.
A box isformed around the area that is being reduced for viewing.

To zoom out from any region, click and hold the left mouse button and draw a box from
the lower right hand corner of the region towards the upper left hand corner of theregion.
The magnification for zooming out is always 100%.

If your mutation project used multiple GenBank files, then select one of these files from
the Select GenBank fileto view the display for thefile and the samplefilesthat align to it.

By default, the filenamesfor all the files (GenBank, reference files, and samplefiles) are
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displayed on the report. To remove the filenames from the report display, clear the Show
Filenames option.

Methylation report context menu

Although the Methylation report does not have a full context menu, you can still copy text
from the report, or copy the report as an image. You can aso view the information for a
mutation in the report in the GAD.

» Select thetext that you want to copy or to copy text in arange of cells, click and hold the
left mouse button and drag the mouse to select the region that you want to copy.
Right-click and select Copy to copy the selected text to your clipboard. Use standard
keyboard commands or menu commands to paste the copied image into an application.

» Tocopy thereport asanimage, press and hold the [ Shift] key and the [Ctrl] key and then
click and hold the left mouse button and draw a box around the region of the image that
you want to copy. The selected region isfilled with black. Right-click and select Copy to
copy theimageto your clipboard. Use standard keyboard commands or menu commands
to paste the copied image into an application.

» Toopenthe GAD for the trace that contains a mutation, double-click the mutation in the
report.

If you click a trace in the GAD with the Methylation report open, the GAD is
brought to the front. To bring the report to the front again, press[CTRL]-T.
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Vertex report

The Vertex report displays mutationsin all the sample sequences for a selected contig. By
default, the mutations are shown asthe 1 Letter [UPAC representation of the normal amino
acid that is affected by the mutation and the resulting amino acid. Also by default, the entire
sequence of the GenBank file is displayed at the top of the report.

Figure 7-23: Vertex report
el Vertex Report EI@

E | ContigfERE ¥ Show Amino Acid v with Indel Change ™ Three Letters

230 240 250 260 270 280 280 300 310 320 330 340 350

BRCA1_AmplD.gbk | A CEFSETDVTNTEHHCPS N CLNT TEKRACERHPE K CEES,EHLHUEPOGTTHASS, GHENES LL THORWMEHAEF CHEGHCPLARSCH PG ETO DFRTPSTERUCLNACPLCERENIOL.
BRCAT_012345_104_1_F

BRCAT_012345_104_1_R |- JE.

BRCAT_012345_104_2_F

BRCAT_012345_104_2_F |- 3
BRCAT_185729_104_1_F
BRCAT_185729_104_1_R
BRCAT_185729_104_2_F
BRCAT_185729_104_2_R
BRCAT_264381_104_1_F
1R
2_F.
2R

BRCAT_264381_104_
BRCAT_264381_104_
BRCAT_264381_104_

The report isinteractive:

» Toview the amino acid sequences for the sample traces in a different contig, select the
contig from the Select Contig list.

e Todisplay the 3 Letter IUPAC representation for the amino acids, select Three Letter.

» Totoggle between the amino acids and the called bases for the mutation, clear/select
Show Amino Acid. (Like the amino acid codes, the called bases are represented by their
IUPAC codes.)

* Tozoom inon aselected region of the GenBank file, click and hold the left mouse button
and draw abox from the upper left hand corner of the region towards the lower right hand
corner of the region. A box isformed around the area that is being reduced for viewing.

* Tozoom out from the GenBank file, click and hold the left mouse button and draw a box
fromthelower right hand corner of the sequence towardsthe upper left hand corner of the
sequence. The magnification for zooming out is always 100%.

« Tosavethereport asan .xlIsor .txt file, click the Save Report icon I on the report
toolbar. A Save Report Asdialog box opensin which you can specify the name, format
and location for the saved report. (The .txt format is available only when saving the
nucleotide sequence for the report. The .xIsformat is available only when saving the
amino acid sequence for the report.)

» Tocopy thereport asanimage, press and hold the [ Shift] key and the [Ctrl] key and then
click and hold the left mouse button and draw a box around the region of the image that
you want to copy. The selected region isfilled with black. Right-click and select Copy to
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copy theimageto your clipboard. Use standard keyboard commands or menu commands
to paste the copied image into an application.
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Vertex2 report

You use the Vertex2 report to assemble variations from multiple sequences or sampleswithin
one or multiple projects. The Vertex2 report is especialy useful for analyzing hypervariable
sequences. After you click Vertex2 Report on the Customer Reports menu, the Vertex Report
Settings dialog box opens. You can leave the default values asis, or you can modify any of
the values as needed, and then click OK to generate the report.

Figure 7-24: Vertex Report Settings dialog box

Vertex Report Settings @
Sample Grouping Sequence Settings
{+ From Character ’T To Character 'T (% Show Aming Acid " Show Nucleotide
£ From File [~ Three Letters
-

Mutation Dutput Settings v Output Amino Acid Change Only

Heterozpgous Call  From 040 To W W Output Corsensus Sequence

[~ Dutput Confirmed Mutations Only v Output Sample Sequence

v Output Comments

LCancel

Option Description

Sample Grouping—Determines how traces are to be grouped in the report.

« From Character [ ] To Character [ [ —Select this option if all the
filenames in your project contain the same character string/
designator in the same positions.

« From File—Select this option if traces that are to be grouped together
contain a common Sample ID in their filenames. (The Sample IDs do
not need to be in the same location in the filename.) After you click
From File, click Load Sample ID to open the Load Sample ID dialog
box and specify the different Sample IDs, such as Patient #, by which
to group the traces. You can also click Open in the Load Sample ID
dialog box to load an existing Sample ID text file.

Note: By default, the Load Sample ID dialog box contains rows for up
to ten different Sample IDs. You can right-click and click Insert
or Delete as needed.

Figure 7-25: Load Sample ID dialog box

Lead Saenple I =]
(Sangie 101
E=TTH

Saagle I8 3

Sample D 4
(Sangie 105

Sacin 1D 6

e T
Sample I @
Sample ID 3
Sl 1 1)

Djen S gy Cacel
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Option

Description

Mutation Output Settings

[1To[]

Heterozygous Call From

A mutation call with a dropping factor that falls within the specified range
is classified as a heterozygous mutation call. It is classified as a
homozygous normal allele if its dropping factor falls below the lower
threshold and as a homozygous mutation if its dropping factor exceeds
the upper threshold.

Mutations Only

Output Confirmed

Display only manually confirmed mutations in the report.

Output Comments

Display automatically added and manually added comments in the
report.

Sequence Settings

¢ Show Amino Acid—Show the 1 Letter IUPAC representation of the
normal amino acid that is affected by the mutation and the resulting
amino acid.

¢ Show Nucleotide—Show the IUPAC codes for the called bases for
the mutation.

e Three Letters—Available only if Show Amino Acid is selected. Show
the 3 Letter representation of the normal amino acid that is affected
by the mutation and the resulting amino acid.

« Output Nucleotide Change—Display only those traces with called
mutations in the report.

e Output Amino Acid Change Only—Display only those traces with
called mutations in the report, and for these traces, display the 1
Letter or 3 Letter IUPAC representation of the normal amino acid that
is affected by the mutation and the resulting amino acid.

¢ Output Consensus Sequence—Display the consensus sequence for
all sample traces in the report.

¢ Output Sample Sequences—Display the sequence for each
individual sample trace in the report.

Figure 7-26: Vertex2 report

el Verte2 Report
= T

IMuitation S u|

Patient ID: &
ttgatttccace
Sample 1D:
TTGATTTC
Index Ref Amino & 104

223 S

Fatient ID: E
CACAALTAI
Sample 1D:
CHCASAT
Index Ref Amino & 108
276 T T/P
278 T T/5
356 7] /AR

Fatient ID: E

Comments | BRCAT_01Z BRCAT_MZBRCAT_18E BROAT_T8E BRCAT_264 BRCAT_264 BRCAT_01Z BRCAT_MZBRCAT_18E BRCAT
S/F S/F - - - - - - -

Comments | BRCAT_012 BRCA1_01z2BRCAT_185 BRCAT_18E BRCA1_264 BRCAT_264 BRCAT_0M2 BRCA1_01z BRCAT_18Z BRCA1
/P /P
Added by co T/3 T/5
- - /AR /AR /AR /AR - - /AR /AR
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Vertex2 report toolbar

The Vertex2 report toolbar contains just two buttons for working with the report.
Figure 7-27: Vertex2 report toolbar

=
Button Description
Save Report—Opens the Save Report As dialog box in which you can
= specify a name and location for saving the report as well as its format
(-xIs or .txt).

5 Report Settings—Opens the Vertex2 Report Settings dialog box which
e contains options for grouping and filtering the information that is to be
displayed in the report. See “Vertex2 report” on page 211.

Vertex2 report viewing and analysis options

Although the Vertex2 report does not have a context menu, you can copy the report as an
image. You can also view the information for a mutation in the report in the GAD.

» Tocopy thereport asan image, press and hold the [ Shift] key and the [Ctrl] key and then
click and hold the left mouse button and draw a box around the region of the image that
you want to copy. The selected regionisfilled with black. Right-click and select Copy to
copy theimageto your clipboard. Use standard keyboard commands or menu commands
to paste the copied image into an application.

» Toopenthe GAD for the trace that contains a mutation, double-click the mutation in the
report.

If you click atracein the GAD with the Veertex2 report open, the GAD is brought to
@ the front. To bring the report to the front again, press[CTRL]-T.

Mutation Surveyor User’s Manual 213



Chapter 7
Mutation Surveyor Customer Reports

Vertex3 report

Like the Vertex2 report, you can use the Vertex3 report to assemble variations from multiple
sequences or samples within one or multiple projects. After you click Vertex3 Report on the
Customer Reports menu, the Vertex3 Report Settings dialog box opens. You can leave the
default values as they are, or you can modify any of the values as needed, and then click OK
to generate the report.

Figure 7-28: Vertex Report Settings dialog box

Vertex Report Settings @

Sample Grouping
(* From Character |14 To Character |16
" From File

Mutation Output Settings
Heterozpgous Call  From [0.40  To |0.80
[ Output Confirmed Mutations Only

v Output Comments

LCancel

Option Description

Sample Grouping—Determines how traces are to be grouped in the report.

« From Character [ ] To Character [ [ —Select this option if all the
filenames in your project contain the same character string/
designator in the same positions.

« From File—Select this option if traces that are to be grouped together
contain a common Sample ID in their filenames. (The Sample IDs do
not need to be in the same location in the filename.) After you click
From File, click Load Sample ID to open the Load Sample ID dialog
box and specify the different Sample IDs, such as Patient #, by which
to group the traces. You can also click Open in the Load Sample ID
dialog box to load an existing Sample ID text file.

Note: By default, the Load Sample ID dialog box contains rows for up
to ten different Sample IDs. You can right-click and click Insert
or Delete as needed.

Figure 7-29: Load Sample ID dialog box
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Option Description

Mutation Output Settings

Heterozygous Call From | A mutation call with a dropping factor that falls within the specified range
[1To[] is classified as a heterozygous mutation call. It is classified as a
homozygous normal allele if its dropping factor falls below the lower
threshold and as a homozygous mutation if its dropping factor exceeds
the upper threshold.

Output Confirmed Display only manually confirmed mutations in the report.

Mutations Only

Output Comments Display automatically added and manually added comments in the
report.

Vertex3 report layout

The Vertex3 report is organized by Clone (Sample) ID and contains three sections for each
Sample ID.

Section Description

Nucleotide Sequences Displays the reference nucleotide sequence for the samples and
the consensus nucleotide sequence for the samples.

Nucleotide Changes Displays a list of each location that contains a variation between
the reference nucleotide and the sample nucleotide, the
reference nucleotide at the location, the sample nucleotide at
the location and a column denoting whether the variant is
synonymous (S) or non-synonymous (N).

Amino Acid Displays the codon number, the reference amino acid and the
consensus amino acid for each non-synonymous variation.

Figure 7-30: Vertex3 report

1! Vertex3 Report EIIE
=

Mutation Surveyor Yersion 3.95 Date: 9/3/2010
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Vertex3 report toolbar

The Vertex3 Report toolbar contains a single button on the toolbar—the Save Report button
|5 - Click this button to open a Save Report As dialog box in which you can specify the
name and location for saving the report as a .txt file.

Vertex3 report viewing and analysis options

Although the Vertex3 report does not have a full context menu, you can still copy text from
the report, or copy the report as an image.

» Select thetext that you want to copy or to copy text in arange of cells, click and hold the
left mouse button and drag the mouse to select the region that you want to copy.
Right-click and select Copy to copy the selected text to your clipboard. Use standard
keyboard commands or menu commands to paste the copied image into an application.

» Tocopy thereport asan image, press and hold the [Shift] key and the [Ctrl] key and then
click and hold the left mouse button and draw a box around the region of the image that
you want to copy. The selected region isfilled with black. Right-click and select Copy to
copy theimageto your clipboard. Use standard keyboard commands or menu commands
to paste the copied image into an application.

216 Mutation Surveyor User’s Manual



Chapter 7
Mutation Surveyor Customer Reports

Full Gene report

Of all the Customer reports, the Full Gene report is the most customizable report. It has
options for:

*  Organizing sample traces into groups based on matching filenames and then further sort
the sampl e traces within the groups based on specific character positionsin the filenames.

e Custom color-coding to assist you with identifying different types of mutation calls and
potential analysis problems.

» Creating and displaying a custom header above each group of sample traces.

After you click Full Gene Report on the Customer Reports menu, the Full Gene Report
Settings dialog box opens. You can leave the default values as they are, or you can modify
any of the values as needed, and then click OK to generate the report. See:

» “Full Gene Report Settings dialog box, Format tab.”

* “Full Gene Report Settings, Header tab” on page 219.
» “Full Gene Report Settings, Output tab” on page 219.
Figure 7-31: Full Gene report

1 Full Gene Report =25
= e

pats
[Batch/Run ID
[Result |

o 14860 CT p. A
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Full Gene Report Settings dialog box,

Figure 7-32: Full Gene Report Settings dialog

Format tab

box, Format tab

Full Gene Report Settings

Sample Grouping
" nPrimer [n-D] Text Input
+ Filename Match

{* From Character |14

To Character |16

™ Typical Block |

Back ground color-coding

Report Mutation [ Custom... »
Megative SHNP [Font) B Custom.. -
™ Somatic Mutation [ Custom...

[~ SortBy  From Character |31 To Character |35

Colaring Scheme

% Same Color for Entire Group
" Same Color for Matched Pairs
™ Alternating Rows

I:‘ Custom...  +| Calarl

[~ &mino Acid Changed “:‘ Custaom... J

v Mutation position specific for column

“:‘ chellow j Calar2

[~ Display Mutation Mumber

| LCancel

Option

Description

Sample Grouping

n-Primer (n-D) Text
input

Select this option if you have defined primers when using a GenBank
reference file to group sample files in forward and reverse pairs.

Filename match

* From Character [ ] To Character [ ]|—Select this option if all the
filenames in your project contain the same character string/
designator in the same positions.

« Typical Block—If all the filenames in your project contain the same
character string /designators but in different positions, then select this
option and enter the character string/designator.

Sort By

From Character [ ] To Character [ | —Select this option to further sort
sample traces within a group based on specific character positions in
the filenames.

Background Color-Coding

Accept the default colors for the different types of mutations, or modify them as you want.

Number Bases Relative
to cDNA

« If this option is cleared, the numbering is the genomic position within
the GenBank file.

« If this option is selected:

« Select CDS to number the bases relative to the CDS numbering in
the GenBank reference file.

« Select mMRNA to number the bases relative the mMRNA numbering
in the GenBank reference file.
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Full Gene Report Settings, Header tab

The Header tab opens after you click Next on the Format tab.

Figure 7-33: Full Gene Settings dialog box, Header information

Full Gene Report Header Information @
Batch/Run ID
Software Mutation Surveyor V3,96
Date/Time 104142010 10:07:28 &M
Technologist
Previous | LCancel

Full Gene Report Settings, Output tab

The Output tab opens after you click Next on the Header tab.
Figure 7-34: Full Gene Report Settings dialog box, Mutation Score and Output options

Full Gene Report Settings @
Mutation Scores

™ Reject 10 Calls ‘When Other Direction Haz Mo Call

[ Reject 10 Calls ‘When Other Direction |5 Mot Available
™ Reject Synonymous Mutations

[ Display Mutations with the "Stop” Codon or Indel Only
[ Display Confirmed Mutations Only

[ Display Mosaic Mutations

Mutation Output Format

Dizplay Mutation az:

v 123T:CT
" 123CT
¥ Mumber Base Relative to cDMA
&+ CD5 " mRMA
Previous | | | | Ok | | LCancel
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Option

Description

Mutation Settings

* Mutation position specific for column—Aligns mutations by column
within each group.

« Display Mutation Number—Display the number of mutations found in
the sample trace.

Mutation Scores

Reject 1D Calls When
Other Direction has No
Call

Reject a mutation that is called in only one direction when the position
falls within the comparison region of the other direction.

Reject 1D Calls When
Other Direction is Not
Available

Reject mutation calls that occur outside the region where the sample
traces in both directions are aligned within the comparison region.

Reject Synonymous
Mutations

Coding region substitutions that do not affect amino acid calls are not
displayed in the report.

Note:
code.

An “n.a.” is displayed in the Mutation cell for rejected mutations instead of the mutation

Display Mutations with
the “Stop” Codon or
Indel Only

Display only nonsense mutations and indels in the report.

Display Confirmed
Mutations Only

Display only those mutations that you have manually confirmed in the
report.

Display Mosaic
Mutations

Display mosaic mutations in the report.

Mutation Output Format

Display Mutation As

Select one option to set the format of the mutation code in the report.
e 123T>CT (Default value)
e 123CT
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) Full Gene Report

=]

[&]

H

Date
[BatehRun 1D

[Fesult

Mo |Sample File Fieference File Gene

Full Gene report toolbar

" ariant3

Variantd

o 143605 CT p A
o 143605 CT p A

The Full Gene report toolbar contains just two buttons for working with the report.
Figure 7-36: Full Gene report toolbar

= 3%

Button

Description

Save Report—Opens the Save Report As dialog box in which you can
= specify a name and location for saving the report as well as its format
(.xlIs, .xIs (Excel sample in different sheet) or .txt).

Note:

5 Report Settings—Opens the Full Gene Report Settings dialog box which
e contains options for grouping and filtering the information that is to be
displayed in the report.

The Sample Grouping options are not available on the Format

tab when you open the Full Gene Report Settings dialog box
from the report toolbar. This prevents you from changing the

report format after you have added custom text. To change the
report format, close and then re-open the report. See “Full Gene

Report Settings dialog box, Format tab,” “Full Gene Report

Settings, Header tab,” and “Full Gene Report Settings, Output

tab.”
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Full Gene viewing and analysis options

A context menu that contains options for changing the view of the Full Gene report and for
manipulating and analyzing mutation project data. To open the context menu, right-click
anywhere in the Full Gene report.

Figure 7-37:

Full Gene report context menu

Confirm k

Undo Confirmation k

Delete Mutations k

Delete Lane
Undo Lane Deletion

Ctrl+C
Ctrl+Y

Copy
Paste

Option

Description

Confirm

Confirms the selected mutations.

Note: SHIFT-click to select multiple contiguous mutations or to select

all mutations in a column.

The text for the mutation code turns black in both the Full Gene report
and the Mutation table in the GAD. The comment <<Checked>> is
displayed in the Actions field for the mutation call in the Mutation table in
the GAD.

Undo Confirmation

Removes the “Confirmed” status for the mutation.

Note: SHIFT-click to select multiple contiguous mutations or to select

all mutations in a column.

Delete Mutations

Deletes the selected mutations.

Note: SHIFT-click to select multiple contiguous mutations, to select all

mutations in a column, or to select multiple rows.

The text for the mutation code turns gray in both the Full Gene report
and the Mutation table in the GAD. The comment <<Deleted>> is
displayed in the Actions field for the mutation call in the Mutation table in
the GAD.

Delete Lane

Deletes all the mutations for a selected sample in a single step. The
Lane Quality for a deleted lane is set to “Low Quality.”

Undo Lane Deletion

The Lane Quality for the lane is reset to its original value.

222
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Option Description

Copy Copies the selected text in the cell to your clipboard. To copy textin a
range of cells, click and hold the left mouse button and drag the mouse
to select the region that you want to copy. Use standard keyboard
commands or menu commands to paste the copied text into an
application.

Note: You can also copy the Full Gene report as an image. Press and
hold the [Shift] key and the [Ctrl] key and then click and hold the
left mouse button and draw a box around the region of the
image that you want to copy. The selected region is filled with
black. Right-click and select Copy to copy the image to your
clipboard. Use standard keyboard commands or menu
commands to paste the copied image into an application.

Paste Pastes copied text into an editable field (Date, Batch Run/ID or/or Result
fields).

The Full Gene report isinteractive.

* Youcandoubleclick in the Date, Batch Run/ID or/or Result fields and enter any text as
needed.

* Youcanalsoview information for amutation in the report inthe GAD. To openthe GAD
for the trace that contains a mutation, double-click the mutation in the report.

If you click atracein the GAD with the Full Genereport open, the GAD is brought
@ to the front. To bring the report to the front again, press[CTRL]-T.
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FullBase report

The FullBase report shows the forward and reverse consensus sequences for each base
within specified ROIs. Amplicon IDs must be defined in GenBank or SEQ reference files
and these IDs must be present in all the respective sample filenames. The Full Base report
groups replicated positionsinto asingle cell. After you click FullBase Report on the
Customer Reports menu, the FullBase Report Settings dialog box opens. You can leave the
default values as they are, or you can modify any of the values as needed, and then click OK
to generate the report.

224

You use GenBank File Editors to define Amplicon IDs. See Chapter 8, “ GenBank
File Editors,” on page 227 for information about defining Amplicon IDs.

Figure 7-38: FullBase Report Settings dialog box

FullBase Report Settings @
Amplicon [D:
From Character 14 ToCharacter 16
Sample [D:
From Character |1 To Character |18

e

Expected Mumber of Reads per Group:

Analyst 1

|
Analyst 2 |
|

Expert Reviewer:

LCancel |

Option

Description

Amplicon ID from
Character [] To
Character [ ]

Displays the starting and ending positions of the amplicon-specific
starting designator in your reference filenames.

Sample ID from
Characterto [] To
Character [ ]

Enter the starting and ending positions for the range in your sample
filenames that contain the amplicon-specific designator.

Expected Number of
Reads per Group

The expected total number of traces (forward and reverse) to pass the
discrepancy check for a group of sample files.

Note: More traces can be in the consensus without being highlighted
with a yellow background.

Analyst 1 Optional information to further clarify your analysis setup.
Analyst 2 Optional information to further clarify your analysis setup.
Reviewer Optional information to further clarify your analysis setup.
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FullBase report layout

Mutation calls are displayed in cellswhere avariation has been identified with the font color
indicating the call confidence. Forward and reverse samples traces are paired next to each
other with alternating colors of light tan and light blue differentiating the sample pairs.
Positions that do not have enough samples for determining mutation calls are highlighted in
yellow. Discrepancies (identifies the variants within a consensus of traces that have at |east
one member of the consensus that differs from the others) are also highlighted in yellow. The
Commentsfield isafreetext field for entering additional information about your project.

Figure 7-39: Full Base report

Q'!'j FullBase Report EI[
=

Project: BRCAT_AI files. 5GR Comments:

Software: Mutation Surveyor .

Feport Date/Time:  |09/03/201014:17.5
Processing Settings: | MutationSurveyor.ini

Expected number of | 3 Analyst 1 Analyst 2 Expert Reviewsr
Analyst 1 Frinted Mame
Analyst 2 Signature

Signature Date

Mucleotide Position | Reference Sequency Amplicon 1D BRCAT_012345 104 BRCAT_012345_ 104 BRCAT_012345 108 BRCAT_012345_108BRCAT_012345 1141
30561 t 104 £33 152 ] v B e D e e s - -
30562 g 108 g34-lgh2]

0563 a 104, ;34 a2 ]

30564 g 104

30565 t 104

30566 a 104

30567 = 104

30568 = 104

30563 t 104

30570 t 104

30571 g 104

0572 t 104, 44

0573 t 108 tAd - {t53-)

FullBase report toolbar

The FullBase Report toolbar contains a single button on the tool bar—the Save Report button
|5 - Click this button to open a Save As diaog box in which you can specify the name and
1ocation for saving the report as an .xls or .txt file.
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FullBase viewing and analysis options
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Although the FullBase report does not have afull context menu, you can still copy text from
the report, or copy the report as an image, and you can paste copied text into the editable
Commentsfield. You can also view the information for amutation in the Full Base report in
the GAD.

Select the text that you want to copy or to copy text in arange of cells, click and hold the
left mouse button and drag the mouse to select the region that you want to copy.
Right-click and select Copy to copy the selected text to your clipboard. Use standard
keyboard commands or menu commands to paste the copied image into an application, or
use the Paste command on the Context menu to paste copied text into the editable
Commentsfield.

To copy thereport as an image, press and hold the [Shift] key and the [Ctrl] key and then
click and hold the left mouse button and draw a box around the region of the image that
you want to copy. The selected region isfilled with black. Right-click and select Copy to
copy theimageto your clipboard. Use standard keyboard commands or menu commands
to paste the copied image into an application.

Because the FullBase report shows every position and not just mutations, double-click a
cell in the report to open the relevant position in the first trace of the consensus.

@ If you click atracein the GAD with the FullBase report open, the GAD is brought

to the front. To bring the FullBase report to the front again, press [CTRL]-T.
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Murtation Surveyor provides many tools for optimizing input dataand analyzing results. This
chapter details the three tools that are specifically designed for editing GenBank files and
Sequence files—the GBK File Editor, the Advanced GenBank Editor, and the SEQ File
Editor. You use all these toolsto view, add, and edit CDS information in multi-exon
GenBank files, which are essential functions for creating and using GenBank-derived
reference traces.

Although Mutation Surveyor provides many tools for optimizing input data and
@ analyzng results, the GenBank Editor tools are the most commonly used of all the

tools and that is why they are afforded their own chapter. Other Mutation
Surveyor tools are discussed in appropriate chapters, including Chapter 9,
“ Mutation Surveyor Tools,” on page 263.

This chapter covers the following topics:

*  “Overview of GenBank Files” on page 229.

* “GBK File Editor Tool” on page 234.

e “Advanced GBK File Editor Tool” on page 242.

» “SEQ File Editor Tool” on page 257.
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Overview of GenBank Files

The GenBank sequence database is an open access, annotated collection of al publicly
available nucleotide sequences and their protein trandations. This database is produced at
the National Center for Biotechnology Information (NCBI) as part of the International
Nucleotide Sequence Database Collaboration, or INSDC. A GenBank file is atext-based file
that shows the amino acid translation that corresponds to the base coding sequence (CDS). A
GenBank fileis always an optional file for a Mutation Surveyor project. If you do use a
GenBank file asareference file for Mutation Surveyor project, then the file must be in one of
two formats—.gbk or .gb, which represents the sequence text of multiple CDSs or .seq,
which represents the sequence text of asingle CDS. All three file formats contain the same
information and have similar conventions.

* A comment lineis preceded with the greater than (>) symbol or aforward slash (/) and it
contains the following information—the gene name, the CDS number, the reading frame
number of the starting CDS base, the starting base number, the coding sequence (CDS),
the starting amino acid number, the starting and ending vector sequences, the trandation
protein sequence from the CDS, and the DNA variations. Any text in acomment lineis
not read into the DNA sequence.

» The coding sequence isin uppercase. All other sequences are in lowercase.

Mutation Surveyor isdesigned to work with GenBank files that are obtained solely
from NCBI. You should not use GenBank files that are obtained from other
sources. See “ To download a GenBank file.”

To download a GenBank file

1. Openthe NCBI’'s website (www.ncbi.nlm.nih.gov).
2. On the Search dropdown menu, select Gene.

3. Inthe search field, enter the official name or symbol for your gene of interest, and then
click Search.

A list of al organismsthat contain the specified geneis displayed.
Figure 8-1:  Searching for a gene (NCBI)

= NCBI Resources [¥] HowTo (¥ My NCBI Sign In
-

—=NCBI CG - [EGFR )
National Center for F

Biotechnology Information

NCBI Home _ Welcome to NCBI Popular Resources

Resource List (A-Z) The National Center for Biotechnology Information advances science PubMed

All Resources and health by providing access to biomedical and genomic information Bookshelf

Chemicals & Bioassays About the NCBI | Mission | Organization | Research | RSS Feeds PubMed Central

Data & Software PubMed Health

DNA & RNA BLAST
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Figure 8-2:  Gene search results

sources (¥ How To Sign in to NCBI
Gene ( Gene - EGFR| ) | search |
Advanced Help
Show additional filters Display Settings: [v] Tabular, 20 per page, Sorted by Relevance Send to: [v] Hide sidebar >>
Clear all Filters: Manage Filters
Did you mean EGFR as a gene symbol? )
Gene Search Gene for EGFR as a symbol. ¥ Top Organisms [Tree]
sources Homo sapiens (1140)
Genomic
- ) . Mus musculus (231)
Mitochondria Results: 1 to 20 of 3600 Page 1 of180 MNext= Last== Drosophila melanogaster (132)
OIrganeIIes 0 Filters activated: Current only. Clear all to show 3615 items. Rattus norvegicus (108)
Flasmids Listeria monocytogenes (39)
Categories Location Aliases All other taxa (1950)

Alternatively spliced More
Chromosome 7, EREB, ERBB1, k

NC_000007.14

Annotated genes

Mon-coding

4. Scroll to the Genomics region section in the search results and select the correct
assembly for your project.

Figure 8-3:  Assembly options in the Gene report

~ Genomic context EYIE2
Location: 7p12 Download NT ACCBSSion I MapViewer
Exon count: 30
Annotat |
nnotation Status Assembly chr  Location |
release |
106 current GRChas 7 NC_000007.14
(GCF_000001405 26) (55019032 55207338)
105 previous GRCh37 p13 7 NC_00000713
assembly (GCF_000001405 25) (55086678 55279262)
Chromosome 7 - NC_000007.14
[s4759313 p [ss2ssss52 p
LOC100 996654 LOCE43165  LOC102723622 EGFR-AS1
EGFR:
LOCIe130121
Loc1e2724011
-~ Genomic regions, transcripts, and products 2|2
Download NG or NC Accession toreference sequence details
Gen| ;| NC_000007.14 chromosome 7 reference GRCh38 Primary Assembly
N UUULUT .14 CHIDINUSOINE / 1e1S1e10e GRG0 FTIT-EY ASSENY
NG_007726.3 RefSegGene
NC_018918.2 chromosome 7 alternate CHM1_1.1
=~ | 4| €2 5 AC_000139.1 chromosome 7 alternate HuRef
Bsn NC_000007.13 Chromosome 7 Reference GRCh37.p13 Primary Assembly
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5. Download the selected assembly. Note the following about the different assemblies:

Nucleotide positions do not relate to chromosome co

See Figure 8-4 below.

Assembly Description
NG Accession ¢ The RefSeq.
* Most RefSeq GenBank files contain only a single transcript.
* NG Accession can show dbSNP.

¢ Click the GenBank link to download your selected NG Accession.

ordinates.

NC accessions often contain several transcripts.
NC accessions do not have dbSNP.
Nucleotide positions are chromosome coordinates.

NC Accession

See Figure 8-5 below.

Click the GenBank link to download your selected NC Accession.

NT Accessions often contain several transcripts
NT Accessions can show dbSNP.

NT Accession

Click the dI link to download your selected NT Acces
See Figure 8-6 on page 232.

Nucleotide positions can be translated to chromosome coordinates.

sion.

Figure 8-4: NG Accession selected

Genomic Sequence: NG_007726.3 RefSeqGene

Go to nucleotide: Graphics FASTA| GenBank

b [POK, Ok, POK, [BOK,  [lO0K, _ [20K [WOK  _  [BOK _ _ [BOK__ [200K | . 234589
"
=
NG_007726.3:1.222K (222Kbp)~ | 4 | <0 £ + 4 AToolse X | §Confiqure 2 Y+
} |20 k 48 K ‘GB K ) ‘E-B K X |1IJBVK 128 K R ‘MG k |1§B K X 180 K 208 K |
Genes ®
EGFR LoC19@1%
NH_B@s228.3
e ———t—tHi
NP_205219.2
— =ttt

I sxenz 1L ENCIETE T [l

EGFR-AS1
B—— HR_B4755L1

Figure 8-5:  NC Accession selected

Go to nucleotide: Graphics FASTAl GenBank|

N - L L oM, _ jsomM | jloom | 2OM
NC_000007.13: 55M..55M (250Kbp)~ | 4 | <3 + AT AiTools> = | £¥Col
FSAsek |20 K 5,258 K

8 K

Genes, NCBI Homo sapiens Annotation Release 105

EGFR
¥ PBEZ717461 | ——HHHH—H %P _pasz718051
¥M_BBE2717461 —H——HHHHH—H————H

NM_pes228.3 —
HH_201284.1 = ~—H—HHHHH—| NP_9sB4411
HH_ze12821 — —t—HHHHH— NP 9584391
NM_2012831 =l M 3524481

HH_PE5271747 4 ———t—HH

EGFR-AS1

B MR_B4a7EsLL
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Figure 8-6:  NT Accession selected

‘ EGFR + OMIMHGNCsv Mhﬂﬁ CCDS SNP best RefSeq 7p12  OTTHUMP00000209210/avian erythroblastic
i
LOC100507500 + sv dlevmm  sts mRNA hypothetical LOC100507500

; | Homo sapiens (human) (Build 37.3)

Region to retrieve (in chromosome coordinates):

Chromosome: 7 Strand: plus ~
from: 55086725 adjust by: -0K
to: 55275031 adjust by: +0K Change Region/Strand

Sequence Formaf: GenBank ~

This ch me region corresponds to the contig region(s):
Contig start stop stra
NT_033968.6 4676094 4864400 + Display Safe to Disk View Evidence ModelMaker
L 1

6. Optionally, before you download and save the GenBank file, do one or more of the
following:

» Toinclude additional upstream and/or downstream sequences (for example, to
include promoter regions), under Change Region Shown, click Selected Region,
enter the new starting and ending base numbers, and then click Update View.

» Toinclude SNPsfor an NG Accession, open the Customize View menu, and under
Features added by NCBI, select the [ ] SNPs option, and then click Update View.

» To changethe view of the GenBank file for a gene that is on the minus strand, open
the Customize View menu, and under Display Options, deselect Show Reverse
Complement, and then click Update View.

Figure 8-7:  Optional actions for a GenBank file

= NCBI Resources (¥ HowTo (¥ Sign in to NCBI
Nucleotide Nucleotide =

Advanced Help
Display Settings: ) GenBank Send: (¥ =

Change region shown

i 5 P Whole sequence (abbreviated view)
Homo sapiens chromosome 7 genomic scaffold, GRCh38 Primary  soosesu
Assembly HSCHR7_CTG1 from: 55009032 | to: 55197338

NCBI Reference Sequence: NT_007819.18 | Update view |
FASTA  Graphics

Goto (¥ Customize view &
LOCUS 188307 bp DA linear CON 03-FEB-2014 Abbreviated view

DEFINITION romosome 7 genomic scaffeld, GRCh38 Primary Assembly @ Ccustomize

Basic Features

ACCESSION
@ Default features

N: 55009032..55197338 GPS_003205514

VERSICN 5311
DBLINE Gene, RNA, and CDS features
& on
KEYWORDS - Features added by NCBI
SOURCE {human) 7 2522401 SNPs
ORGANISM -
Display options
; Metazoa; Chordata; Craniata; Vertebrata; Euteleostemi; Pt
‘ - hontoglires; Frimates; Haplorrhinij s
ca ey Show reverse complement
REFERENCE 1 (bases 1

[ update View |
CONSRTM  Internaticnal Human Gencme Sequencing Consortium SR TR

7. To savethe GenBank file, open the Send menu, and then do the following.
a.  Select Complete Record.
b. For Choose Destination, select File.
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c. For Format, select GenBank.
d. Click Create File.

A File Download dialog box opens with options to Open or Save the selected GenBank
file.

Save thefilein alocation of your choosing.

You can now use the GenBank Editor and Advanced GBK Editor to view, edit, and
annotate this GenBank file and you can also use the Advanced GBK Editor to save the
fileasa SEQ file. See “GBK File Editor Tool” on page 234 and “Advanced GBK File
Editor Tool” on page 242.
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GBK File Editor Tool

You use the GBK File Editor tool to view, edit, or annotate a GenBank file.

If the downloaded GenBank file contains multiple genes and/or multiple isoforms,

@ the GBK File Editor tool retains only the first isoform of the first gene in thefile
and it does not retain any mRNA information for the isoform. To select from
multiple isoforms and to retain the mRNA information for the selected isoform,
you must use the Advanced GBK File Editor tool. See“ Advanced GBK File Editor
Tool” on page 242.

To load a GBK file into the GBK File Editor tool

1. Onthe Mutation Surveyor main menu, click Tools> GBK File Editor to open the GBK
File Editor window.

2. Onthe GBK File Editor window main menu, click File> Open, and in the Open File
dialog box, select the appropriate .gbk file, and then click Open.

The .gbk file isloaded into the GBK File Editor. The window has four tabhs—General
and Reference, Features 1, Features 2, and Sequence—with each tab displaying different
information about the GenBank file. When the window first opens, the Sequencetabis
the active tab.

Figure 8-8:  GBK File Editor window with loaded .gbk file

&l Gbk File Editer C:\Users\Spectrum Writing\Spectrum Wiriting Info\Active Client Werk\SeftGenetics\WIP\Mutation_Surveyor_UM\... (253
File Edit Search Tools

Gieneral & Fieference | Features 1| Featwes 2 Sequence

Base Count 227734 1B34BC 178306 235447  Oothers
Sequence Stat |1
Sequence

1 ttagocggtag coccttggtt tcogtggoea cggeasagog cgggeattac agatasatta -

61 asactgcgac tgcgcggegt gagoctcgctg agacttccty gacgggggac sggctgtagy
121 gtttctocaga taactgggec cctgogotca ggaggoctic accoctotgct ctgggtasag
181 gtagtagagt cccgggasag ggscaggggy coccaagtgat gotctggggt actggcgtag
241 gagagtggat ttccgeagot gacagatggg tattctttga cggggggtag gggcggascc
301 tgagaggcgt asggcgttgt gasccctagy gsggggggoa gtitgtaggt cgogagggas
361 gcgotgagga toaggeaggg ggcactgagt gtoccgtgggg gaatcoctogt gataggaact
121 ggsatatgcc ttgaggggga cactatgtct ttasasacgt cggotggtca tgaggtcagg
481 agttccagac cagoctgacc sacgtggtga asctcogtct ctactasasa tacasasatt
541 agccgggegt ggtgocgctc cagotactca ggaggctgag goaggagaat cgctagaacc
601 cgggaggcgg aggttgcagt gagocgagat cgogocattg cactccagoc tgggogacag
661 agcgasgacty tctcasasca aascaasaca amacasasca asasacaccg gotggtatgt
721 atgagaggat gggaccttgt ggsagasgag gtgccaggaa tatgtctggg asggggagga
781 gacaggattt tgtgggaggg agsacttasg asctggatcc atttgogoca ttgagasago
241 gcaagaggga agtagaggag cgtcagtagt ascagatgct gocggoaggg atgtgcttga
901 ggaggatcca gagatgagag caggtcacty ggasaggtta ggggcgggga ggcctigatt
961 ggtgttggtt tggtcgttgt tgattttggt tttatgooag aasasgaasa caaccagaaa

1021 cattggagas sgctsaggct accaccacct acccggtcag tcactootot gtagotttot
1081 ctttcttgge gasaggeasa gacccaagdd gttggcagoa atatgtgaaa saattcagaa
1141 tttatgttgt ctaattacsa asagcsactt ctagsatctt tassastsas ggacgttgte
1201 attagttctt tggtttgtat tattctasaa ccttocaaat cttaaattta ctttatttta
1261 asatgatsas atgasgttgt cattttatas accttttasa asgatatats tatatgtttt
1321 tctaatgtgt taasagttcat tggascagaa agaadTGGAT TTATCTGCTC TTCGUGTTGA
1381 AGAAGTACAA AATGTCATTA ATGCTATGCA GAAAATCTTA GAGTGTCCCA TCTGgtaagt
1441 cagcacaaga gtgtattaat ttgggattce tatgattatc toctatgoaa atgascagaa
1501 ttgaccttac atactaggga agasasgacs tgtctagtsa gattaggcts ttgtaattge
1561 tgattttctt sactgasgea ctttasasat atagsasatg attccttgtt ctocatccac
1621 tctgoctotc coactoctct cottttcaac acsastccty tggtccaggs sagacaggga
1681 ctctgtcttg attggttctg cactggggca ggeatctagt ttagattaac tggoattttg
1741 gottttcttc cagotctasa acasgctcca tcacttgasa tggcasasta samtcatgga -

B b e b M B i A el et A A s ot ]
1 2 3 6 7 3 ] " 13 15 16 19
1355 9672 18818 25571 34418 42876 48837 54213 61500 68316 74334 79640

Legend: Exon SNP: AG cG GT Indel

Refresh

Savedis Cancel
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General and Reference tab/Features 1 tab

Murtation Surveyor pullsinformation directly from the loaded GenBank file and popul ates
the appropriate fields on the General and Reference tab and on the Features 1 tab with this
information. These tabs show information such as the definition of the gene, the accession
number of the gene, and the source of the gene (General and Reference tab) and the starting
and ending base numbers for the gene source and the chromosome number (Features 1 tab).

Figure 8-9:  GBK File Editor window, General and Reference tab

1l Gbk File Editor C:\Users\Spectrum Writing\Spectrum Writing Info\Active Client Work\SoftGenetics\WIP\Mutation_Surveyor UM\... [mEa|
File Edit Search Tools

General & Reference | Features 1| Features 2| Seauence |

Generat
Locus ‘HT_UIU?RM 81155 bp DH& linear COH 10-JUH-2009
Definition Homo sapiens chromosome 17 genomic contig, GRCh37 reference

primaryassenbly

Acoession  [NT_01078% REGION: 6470465..6551619 C
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Figure 8-10: GBK File Editor window, Featuresl tab
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Features 2 tab
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The Features 2 tab displays additional gene identification information pulled from the loaded
GenBank file, for example, the official name for the gene. The tab provides functions for
editing the CDSs, ROIs, and primers. You can also view the amino acid translations for the
CDSson thistab and you can view the alist of the reported variations by position for both
alelesin the GenBank file.

Even if you modify the information for both the CDSs and the ROIs on this tab,
your project’s graphical output can be limited based on the options that you have
selected for Output Limits. See Output Limits” on page 67.

Figure 8-11: GBK File Editor, Features 2 tab

1l Gbk File Editor (C:\Users\Spectrum Writing\Spectrum Witing Info\Active Client Worl!\SoftGenetics\WIP\Mutation_Surveyor UM\... (s
File Edit Search Tools
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Nate |

FRiefiesh Savehs Cancel

CDSs in the GenBank file

The Join field lists the starting and ending base numbers for the first CDS, the second CDS,
and so on as pulled directly from the loaded GenBank file. Within a CDS, the starting and
ending base numbers are separated by two decimal points (..). CDSs are separated by
commas. Two options are available for editing and adding CDS information for the gene:

» Manually edit theinformation in the Join Field, and then click Refresh.

e Onthe CDSdropdown list, select CDS # (new), enter the starting and ending base
numbersin the From and To fields, respectively, and then click Refresh. The Sizefieldis
automatically populated with the correct number of bases and the Join field is updated
with the newly added CDS.

Remember, CDSs are identified by a yellow location bar in the GAD. See
@ “Mutation trace legend” on page 84.
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ROIs in the GenBank file

The Region of Interest fields display the ROIs as pulled directly from the loaded GenBank
file. Two options are available for adding ROIs to the gene.

 Toadd ROIsthat are based on the CDSs, on the Tool menu, click Auto Create ROI, and
in the Create ROI for CDSs dialog box, specify the number of base pairs that are to
included before (left) and after (right) each CDS, and then click OK. Click Refresh to
view these changes in the Region of Interest fields.

Figure 8-12: Create ROI for CDSs dialog box
Create ROI for CDSs 2% |

Left |5 bps
Right |2 bps

(] Cancel |

» Toadd ROIsthat are independent of the CDSs, on the Region of Interest dropdown list,
select ROI # (new), enter the starting and ending base numbersinthe From and To fields,
respectively, and then click Refresh. The Size field is automatically popul ated with the
correct number of bases.

Amplicon ID is always an optional value; however, if your samples overlap and

@ you are using amplicons to construct contigs, then to ensure proper alignment, the
Amplicon ID should be the same as the Amplicon ID that is used in your sample
filenames. (See " Use Amplicon to Construct Contig” on page 61.)

Remember, ROIs are identified by a pink location bar in the GAD. See “ Mutation
@ trace legend” on page 84.

Primers in the GenBank file

You can use the functionsin the Primersfields to identify external and internal primer
ranges.

e Toidentify Externa primer regions, on the Primers dropdown list, select External #
(new), enter the starting and ending base numbersinthe 5 and 3' From and To fields,
respectively, and then click Refresh.

e Toidentify Internal primer regions, on the Primersdropdown list, select Internal # (new),
enter the starting and ending base numbersinthe 5 and 3' From and To fields,
respectively, and then click Refresh.
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Remember, primer regions are identified by a light blue location bar in the GAD.
See “ Mutation trace legend” on page 84.

Translation for the GenBank file

Mutation Surveyor generates the amino acid tranglation that is displayed in the Translation
section based on the nucleotide sequence and the annotations in the CDSs in the loaded
GenBank file. A red letter indicates the start of a CDS. A blue letter indicates a variation.

This color-coding corresponds to the color-coding on the Sequence tab. See
“ Sequence tab” on page 238.

Variations in the GenBank file

The Variations section lists the reported variations by position for both alelesin the loaded
GenBank file. For example, 31407T/C indicates two reported alelesof “T” and “C" at the
31407 genomic base position.

Remember, colored tick marksindicate reported variations. See “ Mutation trace
@ legend” on page 84.

Sequence tab

The Sequence tab provides a visual representation of the gene. Thetab is divided into three
sections (upper, middle, and lower) that display different information for the gene.

Figure 8-13: GBK File Editor, Sequence tab

1 Gbk File Editor C:\Users\Spectrum Writing\Spectrum Writing Info\ Active Client WorkiSoftGenetics\WIP\Mutation_Surveyor_UM... [235]
File Edit Search Tool Adjust
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Sequence
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181 ggtagtagag tcoocgggass gggacagggg goccaagtga tgotoctggdg tactggogtg
241 ggagagtgga tttoccgaago tgacagatgg gtattctttg acggggggta ggggoggaac
301 ctgagaggcg tasggogttg tgaaccctgg ggaggggggc agtttgtagg togogaggga
361 agogotgagg atcaggaagg gggoactgag tgtcogtggg ggaatcoctog tgataggaac
421 tggastatgc cttgaggggg acactatgtc tttasasacg toggctggtc atgaggtcag
481 gagttoccaga ccagoctgac caacgtgghg asactcogtc totactasas atacaasaat
541 tagocgggog tggtgocgot coagotactc aggaggotga ggcaggagaa togotagaac
601 cocgggaggog gaggttgoag tgagocgaga togogocatt goactocage ctgggogaca
661 gagcgagact gtotcassac sssacassac asascassac assasacace ggctggtatg
721 tatgagagga tgggaccttg tggasgaaga ggtgocagga atatgtctgg gaaggggagg
7Bl agacaggatt ttgtgggagg gagaacttas gaactggatc catttgoges attgagasag
841 cgcaagaggg asgtagagga gogtcagtag taacagatgo tgocggoagg gatgtgottg
901 aggaggatcc agagatgaga goaggtcact gggasaggtt aggggcgggy aggochtgat
961 tggtgttggt ttggtocgttg ttgattttgg ttttatgoas gasasagasa acaaccagaa
1021 acattggaga asgctaagge taccaccact tacccggtca ghoactocto tgtagottto
1081 tctttcttgg agaaaggasa agacccaagg gottggcage aatatgtgas aasattcaga
1141 atttatgttg tctasttaca assagcasct totagaatct ttasasatas aggacgttgt
1201 cattagttct ttggtttgta ttattctaas accttocasa tottasattt actttatttt
1261 assatgatas satgasgttg tcattttats ssccttttas asagatatat atatatgttt
1321 ttctaatgtg ttasagttca ttggaacaga aagaadTGGi TTTATCTGCT CTTCGCGTTG
1381 RAGAAGTACA ARATGTCATT RATGCTATGC AGARARTCTT AGAGTGTCCC ATCTGgtaag
1441 tcagoacaag aghgtattaa tttgggattc ctatgattat ctoctatgoa aatgaacaga
1501 attgacctta catactaggg aagasasgac atgtctagta agattaggot attgtaattg
1561 ctgattttct taactgaaga actttaasaa tatagasaat gattoctigh totocatoca
1621 ctotgoctot cocactoote toottttocas cacasstoct gtggtcoggg asagacaggg
1681 actctgtctt gattggttct goactgggge aggaatctag tttagattaa ctggoatttt

1741 ggcttttctt coagotctas aacasgotoc atcacttgas atggcasast asastcatgg -
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t o e — M
1 B 3 6§ 8 10 il 12 13 1 7
1356 9673 18819 2557228530 34420 42877 62079 68317 74335 7955(
Legend: Exon: [N SNP:__ AG cG el InDel

Rehesh ‘ Open Saveds Cancel

238 Mutation Surveyor User’s Manual



Chapter 8
GenBank File Editors

»  The upper section displays the Base Count, which is the total base count on a per
nucleotide basis, with each base having a different color-code. The upper section also
shows the Sequence Start, which typically has avalue of one, but can be negative if
promoter regions are used. Y ou can modify the value directly in thisfield, or you can
modify it using the Adjust option. (See “ GBK File Editor tool functions’ on page 240.)

» Themiddle section is an editable textual representation of the full sequence for the gene.
Black lowercase | ettersindicate nucleotidesin anon-coding region. Red uppercase | etters
indicate nucleotides in a coding region. Blue letters indicate reported variations. (The
letters are uppercase or lowercase depending on the region in which the variation occurs.)
After you make a modification to the loaded GenBank file and click Refresh, Mutation
Surveyor updates the display accordingly.

» Thelower sectionisacolor-coded bar chart that indicates different information about the
gene. CDS regions are shown in green. Reported variations, including indels, are
indicated by tick marks of different colors. Thefirst row of numbersindicatesaCDS, and
the second row of numbersindicates the starting genomic base position for the CDS. For
example, if you zoom in on Figure 8-13 on page 238, the 9th CDS has a starting genomic
base position of 30,592.

The Sequencetab isinteractive:

 TozoominonaCDSregionor an mRNA regioninthe bar chart for easier viewing, hold
down the left mouse button and draw a box from the upper left hand corner of the region
towards the lower right hand corner. A box isformed around the area that being reduced
for viewing.

You must make sure to include the entire CDSregion in the box and you cannot
extend the box's upper boundary into the middle section.

e Tozoom out, hold down the left mouse button and draw a box from the lower right hand
corner of the region towards the upper left hand corner. (The magnification for zooming
out is always 100%.)
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GBK File Editor tool functions

The GBK File Editor tool contains several functions for working with the loaded GenBank
file. In addition to creating ROIs based on the CDSs, (see “ROIsin the GenBank file” on
page 237), you can:

» Search the loaded GenBank file for a specific sequence. See “To search the loaded
GenBank file for a specific sequence” below.

* Adjust the number of the first coding base or the sequence start. See “To adjust the
number of the first coding base or the sequence start” on page 241.

To search the loaded GenBank file for a specific sequence
1. Onthe GBK File Editor main menu, click Search > Search in Sequence.
The Search in Sequence dialog box opens.

Figure 8-14: Search in Sequence dialog box
f Search in Sequence [iz-,r

Find |
Cancel

[~ Complementary

2. Enter the sequence for which to search.
3. Optionaly, to reverse complement the sequence before searching, click Complementary.

If the sequence is found, the sequence text display in the middle section is moved to the
first occurrence of the sequence and the text is displayed in pink on the tab.

Figure 8-15: Located sequence in sequence text display
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241 gagagtggat ttoocgaagct gacagatggg tattoctttga cggggggtag gggocggaac
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To adjust the number of the first coding base or the sequence start

At times, you might want to adjust the number of the first base or the first coding basein a
GenBank file. For example, if a promoter region is 500 bps, then the sequence start that
typically is 1 isnow 501, but you still want the sequence start to be 1.

1. Onthe Advanced GBK File Editor main menu, click Tools > Adjust.
The Adjust File dialog box opens.

Figure 8-16: Adjust File dialog box
(" Adjust Fite =)

The Mumber of the First Base

oK | Cancel |

2. Set your options as appropriate.
3. Click OK.
The GBK File Editor display is updated accordingly.
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Advanced GBK File Editor Tool

You use the Advanced GBK Editor tool to view, edit, or annotate a GenBank file. If the
GenBank file contains multiple protein and mRNA isoforms, the Advanced GBK File Editor
tool displaysall the proteinsin the file and it displays the corresponding mRNA information
for each isoform. You can aso use the Advanced GenBank File Editor tool to add, view, or
edit custom tags and identifiers to the reported variations in the file.

You can use the Advanced GBK File Editor tool to load and annotate .gb files,
SEQ (.seq) files, tracefiles (.scf, .abl, and .abi) and text (.txt) filesaswell as.gbk
files.

To load a GenBank file into the Advanced GBK File Editor tool

1. Onthe Mutation Surveyor main menu, click Tools > Advanced GBK File Editor.

2. Onthe GBK File Editor window main menu, click File > Open and in the Open File
dialog box, select the appropriate file, and then click Open.

Thefileisloaded into the Advanced GBK File Editor. The Advanced GBK File Editor
window has atoolbar with buttons that are specific for buttons for working with the
loaded file and it has two panes—the GenBank Tree File pane and the Tabs pane. When
the window first opens, the Sequence tab is the active tab in the Tabs pane.

Figure 8-17: Advanced GBK Editor window
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7 NM_007295.2 2221 tttttatata ggatctotgt cgagaggotg gagtgoagtg gtgotatcac agotcactge
O NM_0073205.2 2281 agoctcaacc togtocaggot casgocaatoc toccacctca goctocagag tagcagggac
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Advanced GBK File Editor tool toolbar

Figure 8-18: Advanced GBK File Editor tool toolbar
D& H& #h BE @

Button Description

New—Clears the currently loaded GBK file and readies the editor to
O accept a new file.

Open Files—Opens the Open Files dialog box which you use to load
- GenBank files or other files into the editor.

Save All CDSs and all MRNAs—Saves all the CDSs and mRNAs for the
= loaded GenBank file in a single file.

- Refresh—Updates the display in the Advanced GBK File Editor window
after you make a modification to the loaded GenBank file.

Search in Sequence—Opens the Search in Sequence dialog box in
#h which you can specify a nucleotide sequence for which to search. See
“Advanced GBK File Editor tool functions” on page 254.

Adjust —Opens the Adjust File dialog box which you can specify the
,ﬁ Sequence Start for the selected isoform. See “Advanced GBK File
Editor tool functions” on page 254.

Search in Database—Opens the Search in Database dialog box which
ﬁ provides an option for accessing a SoftGenetics server and
downloading a GenBank file. See “Advanced GBK File Editor tool
functions” on page 254.
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Advanced GBK File Editor tool GenBank Tree File pane

Theleft pane in the Advanced GBK File Editor window isthe GenBank Tree File pane. This
pane displays all the GBK file information (protein and mRNA) in a simple tree format.
Click the plus (+) and minus (-) symbolsto expand and collapse the tree structure,
respectively.

Figure 8-19: Advanced GBK File Editor GenBank Tree File pane
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-2 NP_0092331
-2 NP_009234.1
-2 MP_009235.2
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i2 MP_0092271
-2 NP_009226.1
-2 NP_009225.1
-2 NP_0092281
-4 mRMA

i) M _007296.2
i) MM _0072597.2
----- # NM_007233.2
i) M _007308.2
i) MM _007302.2
i) M _007303.2
i) M _007304.2
-0 M _007300.2
i) MM _007299.2
i) MM _007294.2
i) MM _0072595.2
-3 RPL21P4

- Yariations

The GenBank Tree Fileisinteractive;

* Click anisoform in the tree structure to select it. The selected protein is marked with a
green checkmark in the pane. Mutation Surveyor automatically selects the corresponding
MRNA region for the CDS and marks it with ayellow checkmark.

The nucleotide sequence is the same for all isoforms. Only the mRNA and CDS
@ locations change when you select a different isoform.

» Optiondly, after you select an isoform, click File > Save As on the Advanced GBK File
Editor tool main menu, and then on the dialog box that opens, indicate what information

is to be saved:
Option Description

Selected Gene Region Saves all the transcripts (CDSs and mRNAS) for the gene to a new
GenBank file. You can specify the name of this new GenBank file, and
the location in which to save it.

Selected Gene Region; Saves only the transcript (CDS and mRNA) that is currently selected to

Selected mMRNA Region a new GenBank file.You can specify the name of this new GenBank
file, and the location in which to save it.
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Option Description
Seq Files for Selected An individual SEQ file is created for each exon in the currently selected
CDs CDS. The default name for each SEQ file is

<GenBank filename>_exon_<n>.seq, where <n> reflects the exon
number, and the files are saved in the same folder as the loaded
GenBank file; for example. BRCA1_AmplD_exon_1.seq.

» Expand the Variations folder to view alist of all the recorded variations.

Figure 8-20: Expanded Variations folder
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----- & dbSMP:8176075(54)

----- &7 dbSMP: 3543693765, 66
----- & dbSMP:34191881(96..97)
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----- & dbSHP-EEER0227(365)
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* Double-click avariation in the Variations list to open the Variation Settings dialog box.
The Variation Settings dialog box provides detailed information about the selected
variation, including its alleles and its position in the gene.

Figure 8-21: Variation Settings dialog box
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Functions for modifying variations, adding new variations, and adding tags and
identifiers to variations are available from this dialog box. See “ Modifying and
adding variations’ on page 252.

Mutation Surveyor User’s Manual 245



Chapter 8

GenBank File Editors

Advanced GBK File Editor tool Tabs pane

The Tabs pane is the right pane in the Advanced GBK File Editor window. The tabs that are
displayed in this pane depend on the item that is selected in the GenBank Tree File pane. If a
protein or MRNA is selected in the GenBank Tree File pane, then the tabs that are displayed
are the Basic Information tab and the Sequencetab. If avariation is selected in the GenBank
Tree File pane, then the tabs that are displayed are the Allele Frequency tab and the
Sequence tab. The Sequence tab is aways the active tab when the Tabs pane first opens.
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Figure 8-22: Advanced GBK File Editor window Sequence tab

Easic Information

Base Count:

Sequence Start;

Sequence

A 22773 C: 16348 G: 17830 T: 23544 Others: 0

1 ™ Amino Acids Reading Frame: |1 Aming acid Start |1 mRNA Start Index |1

Sequence:
1 T, -
T T
121 T
181 gtagtagagt cocgggaaag ggacaggggg cocaagtgat gototggggt actggogtgg
241 gagagtggat ttocgasgot gacagatggg tattcttbgs cggggsgtag gggcggasco
301 tgagaggegt aaggogttgt gaaccctggg gaggggggca gtttgtaggt cgogagggaa
361 gogotgagga tocaggasggg ggcactgagt gtoogtgggg gaatcotogt gataggaact
421 ggaatatgoc ttgaggggga cactatgtot ttasaaacgt cggotggtca tgaggtoagg
481 agttoocagac cagoctgacc aacgtggtgs asctoogtot ctactassas tacassastt
541 agoocgggegt gotgoogoto cagotactca ggaggctgag goaggagaat cgotagaaco
601 cgggaggcgg aggttgoagt gagoocgagat ogogocabtg cactocagoo tgggogacag
661 agogagactg totocaasaca asacaasaca asacaasaca asaaacaccg gotggtatgt
721 atgagaggat gggaccttgt ggasgasgag gtgocaggas tatgtotggy asggggagga
781 gacaggattt tgtgggaggg agaacttaag aactggatco atttgogoca ttgagasage
841 goasgaggga agtagaggag cgtcagtagt ascagatgct gocggoaggg atgtgottga
301 ggaggatcoa gagatgagag caggtcactg ggasaggtta ggggogggga ggocttgatt
961 ggtgbtggtt tggtogtbgh tgattttggt tttatgcsag asassgasas casccagaas
1021 cattggagaa agotaaggot accaccacct accoggtcag toactooctot gtagotttot
1081 ctttottgga gasaggassa gacccaaggg gttggcagoa atatgtgasa asattoagas
1141 tttatgttgt ctaattacaa asagoaactt ctagaatctt tasaaatasa ggacgttgto
1201 attagbttctt tggtttgtat tatbctasss cottocaast cttasattta chttattbea
1261 aaatgataaa atgaaghttgt cattttataa accttttaaa aagatatata tatatgtitt
1321 tctastgtgt tasag ATGGAT TTATCTGCTC TTCGCGTTGA
1381 AGAAGTACALZ ARTGTCATTA ATGCTATGCA GARARTCTTA GAGTGTCCCE TCTGgtaagt
1441 cagoacasga gtgtattast ttgggattco tatgattatc tootatgoas atgaacagas
1501 ttgaccttac atactaggga agaaaagaca tgtctagtaa gattaggcta ttgtaattge
1561 tgattttott sactgaagas ctttasasst atagasaatg attocotigtt ctocatocac
1621 toctgoctotc ccactocctot cottttocaac acaaatoctg tggtooggga aagacaggga
1681 ctocbgtottg attggttoty cactggggoa ggaatotagh ttagattasc tggocatttig
1741 gottttottc cagotoctasa acaagobooca tcacttgasa tggocasaata aaatcatgga
1801 tgaggocgag gocggtggot tatgoctgta atooccagoac tttgggagge caaggtggta
1261 ggatcacgag gioaggagat cgagaccatc ctggocascs tggitgasase coctoteosas =
r.vlll_lh_ II.L Jf. LRI TRN RN JHLM LI‘IIW IIIHI.IIII-IIIPLI L SRR I SHIRU IIILIL‘II. -l IINL&I‘ J.LI‘ 4 llJIllf SIJ BTN u*muu\u LIPIIIF '.uu
34 7 8 3 10 1 1z 13 15
Legend MRHA; I:I CDS: SNP AG [ec GT InDel

Sequence tab

The Sequence tab provides avisual representation of the gene. Thetab is divided into three
sections (upper, middle, and lower) that display different information for the gene.

Figure 8-23: Amino acid translation for a CDS

321
.381

tctaatgtgt taaag C

E ¥ 0 H
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The upper section displays the Base Count, which is the total base count on a per
nucleotide basis, with each base having a different color-code. The upper section also
shows the Sequence Start, which typically has avalue of one, but can be negative if
promoter regions are used. Y ou can modify the value in the Sequence Start field, or you
can modify it using the Adjust option. (See “Advanced GBK File Editor tool functions’
on page 254.) Y ou can also modify the valuesin the Amino Acid Start or the mRNA start
index fields. To view the amino acid translation for the nucleotidesin the CDS, click
Amino Acids.

ATGGEAT TTATCTGCTC TTCOGCGTTGA
M D L 5 A
AGHAGTACAL AMATGTCATTA ATGCTATGCA GAAAATCTTLA GAGTGTCCCA TCTGgtaagt
v I H & H 0 E I L E C F
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* Themiddle section isaview-only textual representation of the full nucleotide sequence
for the selected protein or MRNA region. Black lowercase |etters indicate nucleotidesin
anon-coding (intron or intragenic) region. Red uppercase | ettersindicate nucleotidesin a
coding region (CDS). Green uppercase letters indicate nucleotides in an mRNA region.
Blue lettersindicated reported variations. (The letters are uppercase or lowercase
depending on the region in which the variation occurs.) After you make a modification to
the loaded GenBank file and click Refresh, Mutation Surveyor updates the display
accordingly.

» Thelower sectionisacolor-coded bar chart that indicates different information about the
gene. MRNA regions are shown in green and CDS regions are shown in red. Reported
variations, including indels, are indicated by tick marks of different colors. Thefirst row
of numbersindicates the starting genomic base position for aCDS and the second row of
numbersindicates the CDS. For example, in Figure 8-24 below, the 7th CDS has a
starting genomic base position of 34,399.

Figure 8-24: CDS and genomic position numbering

—I I—L—I—I—U-J—IIIIII-IIIIIIII-IIJIIII-IIIIII TR R e T i m—=— 'g' (| l 1
T
Legend mRNA: [ CDS: mesm  SHP:  AG CG GT InDel

The Sequencetab isinteractive:

» Tomove the display in the middle section to the sequence for a CDS, double-click the
CDSonthebar chart. Similarly, to move the display in the middle section to the sequence
for an MRNA region, double-click the mRNA region on the bar chart.

You must double-click exactly the green region or the red region on the bar chart.
A If you click anywhere else on the bar chart, the display in the middle section does
not move.

« TozoominonaCDSregion or an mRNA region in the bar chart for easier viewing, hold
down the left mouse button and draw abox from the upper left hand corner of the region
towardsthelower right hand corner. A box isformed around the areathat isbeing reduced
for viewing.

You must make sure to include the entire CDSregion or the mRNA region in the
box and you cannot extend the box’s upper boundary into the middle section.

* Tozoom out, hold down the left mouse button and draw a box from the lower right hand
corner of the region towards the upper left hand corner. (The magnification for zooming
out is always 100%.)
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» Toopenacontext menu that contains options for working with the sequence text display,
right-click anywhere in the sequence text display.

Figure 8-25: Sequence text display context menu

Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Find Ctrl+F
Option Description
Copy Copies selected text in the sequence text display to your clipboard. To

select text for copying, click and hold the left mouse button and drag the
mouse to select the text that you want to copy. Use standard keyboard
commands or menu commands to paste the copied text into an application.

Paste Pastes copied text into the sequence text display.

Find Opens the Search in Sequence dialog box. You use the options on this
dialog box to search for specific text in the sequence text display. (See
“Advanced GBK File Editor tool functions” on page 254.)

Basic Information tab

Mutation Surveyor pullsinformation directly from the loaded GenBank file and popul ates
the fields on the Basic Information tab with thisinformation. The information that is
displayed on the tab depends on what option is selected in the GenBank Tree File pane—an
isoform or an MRNA region. (See Figure 8-29 on page 250.)

Figure 8-26: Advanced GBK File Editor, Basic Information tab for selected isoform

Basic Information l Sequence ]

Item |Value |
ChS 3.54523,57756..57843,61500.. 61577 62078. 62118 68316, 68399,74334. 74380, 76257 . 76330, 77748, 77808,79649.. 79773
Fegion of Interest
Amplicon 1D
External primer
Internal primer
CodonStart 1 -
product breast cancer 1, early onget isoformBR CA41-delta3-10-110
protein_id MP_009236.1
nate igoform BRCAT-deltad-10-11b is encoded bytranscript variant BRCAT -delta3-10-11b; Derived byautomated computational analy:
tranzlation MOLSALRVEEVRNYINAMAKILECPICLELIKEPYSTKCDHIFCKFCMLKLLM QKK GPS ACPLCKNDITKRSLOES TRFSOLVEELLK
Canesponding_mRMA,_Region| NM_007305.2 |
Field Description
CDs Lists the starting and ending base numbers for the first CDS, the second

CDS, and so on. Within a CDS, the starting and ending base numbers
are separated by two decimal points (..). CDSs are separated by
commas. You can manually edit the information in the CDS field.
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Field Description
Region of Interest/ List of the ROIs defined in the CDS. Within an ROI, the starting and
Amplicon Id ending base numbers are separated by two decimal points (..). ROls are
separated by commas. Several options are available for adding and
editing ROls.

* You can manually edit the information in the ROI Field.

* You can right-click in either field and select View of Table of Values to
open the Table of Values dialog box which lists the ROIs and
Amplicon IDs in table. You can modify the ROI values directly in this
table, and you can right-click in this dialog box and select Insert ltem
to add new ROIs and Amplicon IDs.

Figure 8-27: Table of Values dialog box

=1l Table of Values ===
No Flegion of Interest ‘Amplicun Id | -
1 1350.1439

2 96675730

3 18913..19000

4 20430, 20585

] 2118521334

B 25566, 25681

7 3058630712

5 34414, 34512

9 4267143062

10 43832 45965

hhl 8092551125 il

Note: Amplicon ID is always an optional value; however, if your
samples overlap and you are using amplicons to construct
contigs, then to ensure proper alignment, the Amplicon ID
should be the same as the Amplicon ID that is used in your
sample filenames. (See “Use Amplicon to Construct Contig” on
page 61.)

¢ You can add ROlIs that are based on the CDSs. See “Advanced GBK
File Editor tool functions” on page 254.

Note: Even if you modify the information for both the CDSs and the ROIs on this tab, your
project’s graphical output can be limited based on the options that you have selected for
Output Limits. See “Output Limits” on page 67.

External Primer Lists the starting and ending base numbers for the external/internal
Internal Primer primer 5’ end and then for the external/internal primer 3’ end. For each
end, the starting (From) and ending (To) base numbers are separated
by two decimal points (..). The primers are separated by commas.

Note: Use the Primer fields on the GenBank file Editor serves as a
visual guide when entering information in these fields.

Figure 8-28: Primer fields on GenBank File Editor tool

5' From | T|:|| 3 From | T|:||
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Field Description
¢ CodonStart Mutation Surveyor pulls the information in these fields directly from the
« product loaded GenBank file. Mutation Surveyor deduces the corresponding

mRNA region for each protein by inspecting the start and end positions

* protein_id of each of the exons between the protein and the mRNA. Mutation
* note Surveyor deduces the amino acid translation relative to the nucleotides
 ftranslation in the coding sequence.

* Corresponding_mRNA
_region

e transl_table

Figure 8-29: Advanced GBK File Editor, Basic Information tab with mRNA region selected
in GenBank Tree File pane

Basic Information l Sequence ]

Item

Fegion

transcript_id MM_ X

product breast cancer 1, early onget, ranscript vaniantBRCA1-delta3-11

nate Derived by automated computational analysis usinggene prediction method: BestRefzeq,
Coresponding_CDS_Region | |MP_0092291

Field Description

Region Lists the starting and ending base numbers for the first MRNA region,
the second mMRNA region, and so on. Within an mRNA region, the
starting and ending base number are separated by two decimal points
(..). MRNA regions are separated by commas. You can manually edit
the information in the Region field.

e transcipt_id Mutation Surveyor pulls the information in these fields directly from the
« product loaded GenBank file. Mutation Surveyor deduces the corresponding
. note protein for each mRNA region by inspecting the start and end positions

of each of the exons between the protein and the mRNA.
¢ Corresponding_CDS _

region
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Allele Frequency tab

If avariation is selected in the GenBank Tree File pane, then the Tabs pane contains an
Allele Frequency tab instead of a Basic Information tab. Thistab lists all the reported
variationsin the GenBank file aswell as any of the variations that you or other users have
added to thefile.

The frequency information refersto allele frequency with regards to population
studies. Mutation Surveyor does not use thisinformation and most SNPsin dbSNP
do not have this information popul ated.

Figure 8-30: Allele Frequency tab

Basic Information l Sequence ]

Mo Puozition |.-i'-.llele Mumber db_sref Frequency Gene

E_ A4 2 dbSHP-E17EOTE |MAA BRCAT
2 hE 2 dbSHP-E17FEOFT |MAA BRCAI
3 hE 1] dbSHP-E17FEOFT |MAA BRCAT
4 5] 2 dbSHP:123456  |MAA BRCAT
] E5..BE 2 dbSHP: 30436937 | HAA BRCAT
B 96..97 2 dbSHP: 34191381 |HAA BRCAT
7 122 2 dbSHP:7EI4EE04 | MAA BRCAT
a 281 2 dbSMP: 739905 | MAA BRCAT
9 365 2 dbSHP:BERER0Z2T | HAA BRCAT
10 A6 2 dbSHP-E17EOTE |MAA BRCAT
11 1120 2 dbSHP-E17FEOFT |MAA BRCAT
12 1221 2 dbSHP:ITERE40 |MAA BRCAT
13 12511255 2 dbSHP:BEZ09245 | MAA BRCAT
14 1278 128N = ARSMP-B17R078 (MM RRIM&

To open a context menu that contains options for annotating the information in the
Frequency column adding a variation, deleting a variation, and copying a variation,
right-click anywhere in the Allele Freguency tab.

Figure 8-31: Allele Frequency tab context menu
Madify Pararmeter

Add variation
Delete

Copy

Option Description

Modify Parameter Opens the Variation Setting dialog box in which you can modify the
selected variation. See “Modifying and adding variations” on page 252.

Add Variation Opens a blank Variation Setting dialog box in which you can add a new
variation to the loaded GenBank file. See “Modifying and adding variations”
on page 252.
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Option Description

Delete Deletes the selected variation line from the list of reported variations.

Note: You can also delete a variation by right-clicking the variation in the
GenBank Tree File pane, and then clicking Delete.

Copy Copies the selected text in the cell to your clipboard. To copy text in a range
of cells, click and hold the left mouse button and drag the mouse to select
the region that you want to copy. Use standard keyboard commands or
menu commands to paste the copied text into an application.

Modifying and adding variations

You can use functionsthat are available for the Allele Settings box to modify the information
for a selected variation, add a variation to the loaded GenBank file, and add tags and
identifiers to the variations.

Figure 8-32: Variation Settings dialog box

tho H .

Pashan Popuichon diea Allkle fesa Fredquency fesa
5 Poouiation 0 [#ekn  |wleez |
Giere Mame T
blrA MlrA s
ERLAT
db_sef

Tag [IEEE]
kSN -|

» Tomodify any of theinformation in the Position field or Gene Name field, double-click
adisplayed value to select it, and then modify the value.

*  Tomodify the Identifier information for an existing tag, double-click the displayed value
to select it, and then modify the value. Y ou can also select adifferent tag for the variation
on the Tag dropdown list.

* Toadd multipletagsfor avariation, right-click anywhere in the db_xref pane, and on the
context menu that opens, click Add Line. A new blank linefor atag and identifier isadded
to the pane.
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»  Tomodify theinformation in the Allele Frequency areafor a selected variation,
triple-click the allele that is being modified to select it, and then modify the dlele as
needed.

Figure 8-33: Modifying a selected variation

Pasition Populsion Area  Allele Asea  Frequency Aren
s Popuision 0 [atee1 a2 |
Gene Name - :
"Wariation Setting, &
Poskiont Populstion Area Allele Ares  Frequency Area
[505.510 |Pmim I |*°-'*‘ Josee2 I
Gona Name I " -
Poslion Population frea  Abels fvea  Froquency Suea
[7%75 7877 |PopuationiD [atele1  [aseez |
Gene Mame I - .

Substitution

Insertion

Deletion

* Todeletean allele from avariation, right-click in the Allele Frequency area, and on the
context menu that opens, click Delete Allele. Allele2 isdeleted. Repeat this step to delete
Allele 1.

e Toadd anew variation:

Enter the Position and Gene Name for the variation.

Right-click in the Allele Frequency area, and on the context menu that opens, click
Add Allele. Enter avalue for Allelel. Repeat this step for Allele 2.

Inthe db_xref pane, select atag from the Tag dropdown list, and then enter avalue
in the Identifier field. You can include both the tag and the identifier, or just one, or
none. You can also include multiple tags and/or identifiers.

After you have made modifications to an existing variation, or added the values for a new
variation, click OK to save your edits.
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Advanced GBK File Editor tool functions

The Advanced GBK File Editor tool contains avariety of functions for working with the
loaded GenBank file. You can:

Search the loaded GenBank file for a specific sequence. See “To search the loaded
GenBank file for a specific sequence” below.

Access a GenBank database on a SoftGenetics server to download a GenBank file with
the same sequence. See“ To download a GenBank file with the same sequence” on page
255.

Adjust the number of the first coding base or the sequence start. See “ To adjust the
number of the first coding base or the sequence start” on page 255.

Add ROl sthat are based on the CDSs. See” To add ROIsthat arebased on CDSs’ on page
256.

Reverse complement the currently loaded GenBank file. See“ To reverse complement the
currently loaded GenBank file” on page 256.

To search the loaded GenBank file for a specific sequence
1. Onthe Advanced GBK File Editor main menu, click Search > Search in Sequence.

The Search in Sequence dialog box opens.

Figure 8-34: Search in Sequence dialog box

Search in Sequence [iz-,l

Find |
Cancel

[~ Complementary

Enter the sequence for which to search in this dialog box.
Optionaly, to reverse complement the sequence before searching, click Complementary.

If the sequence is found, the sequence text display in the middle section is moved to the
first occurrence of the sequence and the text is displayed in pink on the tab.

Figure 8-35: Located sequence in sequence text display

254
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241 gagagtggat ttoocgaagct gacagatggg tattoctttga cggggggtag gggocggaac
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To download a GenBank file with the same sequence
1. Onthe Advanced GBK File Editor main menu, click Search > Search in Database.

The Search in Database dialog box. opens. This dialog box lists the entire nucleotide
sequence of the currently loaded GenBank file.

Figure 8-36: Search in Database dialog box
el Search in Database u_‘—J':' X

Settings

Sequence:

ttagcggtagocoottggtttoogt ggoaacggaaaagogogggaattacagat aaattaaaacty »
cgactgogoggogtgagetogot gagacttoctggacgggggacaggotgtggggtttotocagata
actgggocootgogotoaggaggocttocaccotot gotot gggt aaaggtagtagagtcoocgzgaa
agggacagggggoccaagtgatgototggggtactggogtgggagagtggatttocogaagotgaca
gatgggtattoctttgacggggegtaggggrggaacct gagaggogt aaggogttgt gaaccotggg
gaggggggragtttgtaggtogrgagggaageget gaggat caggaagggggract gagtgtoogt
gggggaatooctogtgataggaactggaatatgocttgagggggacactat gtctttaaaaacgtcg
gotggtcatgaggtcaggagttocagaccagoctgaccaacgt ggt gaaactcogtoctoctact aaa
aatacaaaaattageoogggogtggtgocgotooagetactcaggaggotgaggoaggagaatoget
agaaccogggaggcggaggttgoagtgagoogagat cgogocattgract coagoot gggogacag
agcgagactgtotocaaaacaasacaasacasaacaaaacaaaaaacaccggotggtatgtatgaga
ggatgggaccttgtggaagaagaggtgocaggaatatgtctgggaaggggaggagacaggattttyg
tgggagggagaacttaagaact ggatcocatttgogorattgagaaagograagagggaagtagagy
agcgtoagtagtaacagatgotgooggoagggat gt gottgaggaggatcoagagatgagagoagg
toactggzgaaaggttagsgsoggggaggocttgattggtgtteggtttggtogttattgattitggt

LCancel

2. Click Submit to initiate the search.

If aGenBank fileislocated that has the same genomic sequence as the currently loaded
GenBank file, then Mutation Surveyor replaces the currently loaded GenBank file with
the GenBank file from SoftGenetics's database. If a GenBank file that matches the
genomic sequence of the currently loaded file cannot be found, then a message opens
indicating this and the currently loaded GenBank fileis cleared from the editor.

To adjust the number of the first coding base or the sequence start

At times, you might want to adjust the number of the first base or the first coding basein a
GenBank file. For example, if a promoter region is 500 bps, then the sequence start that
typically is 1 isnow 501, but you still want the sequence start to be 1.

1. Onthe Advanced GBK File Editor main menu, click Tools > Adjust.
The Adjust File dialog box opens.

Figure 8-37: Adjust File dialog box
Adjust File (3

The Murnber of the First Coding Base ¢ Start 1358
" Erd 1434
] ,1—

ok | Cancel |

L& 4

The Mumber of the First Base

2. Set your options as appropriate.
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3. Click OK.
The Advanced GBK File Editor display is updated accordingly.

To add ROIs that are based on CDSs

1. Onthe Advanced GBK File Editor main menu, click Tools > Adjust.
The Create ROI for CDSs dialog box opens.

Figure 8-38: Create ROI for CDSs dialog box

Create ROI for CDSs [éjﬁ

Left |5 bps
Right | bps

Cancel ‘

J

2. Specify the number of base pairs that are to included before (left) and after (right) each
CDS.

3. Click OK.

4. Click the Refresh icon to view these changes in the Region of Interest field on the
Basic Information tab.

To reverse complement the currently loaded GenBank file

1. Onthe Advanced GBK File Editor main menu, click Tools > Complement.

A message opens, asking you if you want to reverse complement the currently loaded
GenBank file.

2. Click Yes.

The Advanced GBK Editor display is updated accordingly, and a second message opens,
asking you if you want to save the complement GenBank file.

3. Click Yes.

By default, the file name is the name of the GenBank file that was complemented and
appended with the word “ complement” (for example,

BRCA1 NC_RC_complement.gbk) and thefileis saved in the same directory asthefile
that was complemented. You can change either or both of these values as needed.
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SEQ File Editor Tool

You use the SEQ File Editor tool to view, add, and edit CDS information in SEQ files.

You can use the SEQ File Editor tool to load and annotate FASTA (.fasta) and
@ tracefiles (.scf, .abl, and .abi) and text (.txt) files as well as .seq files.

To load a SEQ file into the SEQ File Editor tool
1. Onthe Mutation Surveyor main menu, click Tools > SEQ File Editor to open the SEQ
File Editor window.

2. Onthe SEQ File Editor window main menu, click File> Open, and in the Open File
dialog box, select the appropriate .seq file, and then click Open.

The .seq fileisloaded into the SEQ File Editor.
Figure 8-39: SEQ File Editor window with loaded .seq file

€ i Seq File Editor  C:\Users\Spectrum Writing'\Spectrum Writing Info\Active Client Work\SoftGenetics\WIP\Mutation_Surveyor_UM\... @
File Edit Search Adjust

Gene |BF|CA1 Starting Yector Sequence

Exon & Mote |exon9

Reading Frame [1,2,3) 2 -

Remainder Bases of Previous CDS |G

Ending Yector Sequence

Remainder Bases of Mext CDS |GT 4

The Mumber of First Base |3U542 Wariations [for example, 1234/G(2271026); or 123R(2271026);)
30579..30580—~T(dbSHP: 8176152} ;30657T-G -

0 Sl el |87 (dBSNP: 28897675) : 30688TG
FiM& 30592

g Sleml | Ed |34D1 7 Amino Acid Sequence

CD5 Index |9 221 AACEFSE TDVTHTEHHQ -
241 PSHNDLNTTE KRAAERHPEEK

Coding Sequence Start [30532 End |34017 261 YQGSSVSHLH VEPCGTHTHA i
Q01 COTAUTRMCOCT TTTETDWRUTT

Reegion of Interest Stat 30561 End 30600 Amplican 1D [10A

Amina Acid Sequence Start |24 End 1368 I~ s LastmRMNA  trans|_tahle

Sequence

30541 ttaatgaca attcagtttt tgagtacctt gttatttttg tatattttca gCTGCTTGTG -

30601  AATTTTCTGA GACGGATGTA ACAAATACTG AACATCATCA ACCCAGTAAT AATGATTTGA
30661  ACACCACTGA GAAGCGTGCA GCTGAGAGGT ATCCAGALAA GTATCAGGGT AGTTCTGTTT
30721 CAAACTTGCA TGTGGAGCCA TGTGGCACAA ATACTCATGC CAGCUTCATTA CAGCATGAGA
30781  ACAGCAGTTT ATTACTCACT AAAGACAGAA TGAATGTAGA AMAGGCTGAA TTCTGTAATA
30841  AMAGCAAACA GCCTGGCTTA GCAAGGAGCC AACATAACAG ATGGGCTGGA AGTAAGGAAA
30901 CATGTAATGA TAGGCGGACT CCCAGCACAG AMAAAAAAGGT AGATCTGAAT GCTGATCCCC
30961 TGTGTGAGAG AAAAGAATGG AATAAGCAGA AACTGCCATG CTCAGAGAAT CCTAGAGATA
31021 CTGAAGATGT TCCTTGGATA ACACTAAATA GCAGCATTCA GAAAGTTAAT GAGTGGTTTT
31081 CCAGAAGTGA TGAACTGTTA GGTTCTGATG ACTCACATGA TGGGGAGTCT GAATCAAATG
31141  CCAAAGTAGT TGATGTATTG GACGTTCTAA ATGAGGTAGA TGAATATTCT GGTTCTTCAG
31201  AGAAAATAGA CTTACTGGCC AGTGATCCTC ATGAGGCTTT AATATGTAAA AGTGAAAGAG
31261 TTCACTCCAA ATCAGTAGAG AGTAATATTG AAGACAAMAT ATTTGGGAAA ACCTATCGGA
31321 AGAAGGCAAG CCTCCCCAAC TTAAGCCATG TAACTGAAAA TCTAATTATA GGAGCATTTG
31381 TTACTGAGCC ACAGATAATA CAAGAGCGTC CCCTCACAAA TAAATTAAMAG CGTAAAAGGA
31441 GACCTACATC AGGUCTTCAT CCTGAGGATT TTATCAAGAA AGCAGATTTG GCAGTTCAAA
ERRIN] AGACTITTRA AATRATAAAT (CAMLGAACTE ACTAAACCRAE GTAGAATRRT CAACTRATSA

m

Refrezh | | Open | | Save bz Cancel
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SEQ File Editor tool layout

The SEQ File Editor window is divided into two sections—-upper and lower. The upper
section contains fields that are automatically populated with the information that Mutation
Surveyor has pulled directly from the loaded SEQ file. You can edit much of thisinformation
to suit your working needs. The lower section is an editable textual representation of the full
sequence for the single CDS. Black lowercase | etters indicate nucleotides in a non-coding
region. Red uppercase letters indicate nucleotides in a coding region. Blue letters indicated
reported variations. (The letters are uppercase or lowercase depending on the region in which
the variation occurs.) After you make a modification to the loaded SEQ file and click
Refresh, Mutation Surveyor updates the display accordingly.

258

Field

Description

Gene

The gene name.

Exon and Note

The Exon number and any other additional information for the exon.

Note: All Exon fields on all Mutation Surveyor reports are automatically
populated with the value in this field, so edit this value carefully.

Reading Frame

Reading frame number for the first coding base.

Remainder
Base(s) of
Previous CDS

The number of bases that are required from the previous CDS that is required
to complete the first codon of the currently loaded CDS.

« If the Reading Frame =1, then the no bases are required. The coding
sequence is complete.

« If the Reading Frame =2, then a single base is required from the previous
CDS.

« If the Reading Frame =3, then two bases are required from the previous
CDS.

Remainder
Base(s) of Next
CDS

The number of bases that are required from the next CDS that is required to
complete the last codon of the currently loaded CDS.

« If the Reading Frame of the next CDS=1, then the no bases are required.
The coding sequence is complete.

« If the Reading Frame of the next CDS=2, then two bases are required from
the next CDS.

« Ifthe Reading Frame of the next CDS=3, then one base is required from the
next CDS.

The Number of
the First Base

The number assigned to the first nucleotide in the sequence text display. If you
change this number, then numbering of all the nucleotides in the sequence text
display is changed accordingly.

Note: If you change the value for The Number of the First Base, the CDS
numbers and the ROl numbers are not changed. To change these
numbers, you must use the Adjust function. (See “SEQ File Editor tool
functions” on page 261.).

mRNA Start Index

The genome position of the mMRNA start is related to the mRNA numbering
through the mRNA Start Index. This value is needed to determine the offset in
numbering between the CDS nomenclature and the mRNA nomenclature
relative to the number of bases in the untranslated region that is upstream of
the CDS start.
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Field Description
mRNA The starting and ending nucleotide numbers for the mRNA region.
Note: If you modify these values, the selected sequence is read as cDNA.
CDS Index The CDS number as pulled directly from the loaded SEQ file.

Coding Sequence

The starting and ending nucleotide numbers for the CDS. The CDS is
indicated by red letters in the sequence text display.

Region of Interest

The starting and ending nucleotide numbers for the ROI defined in the CDS.

Caution: You can renumber the positions in the SEQ file (The Number of the First Base, the mRNA
Start and End values, the Coding Sequence Start and End values, and the Region of
Interest Start and End values) so that the numbering is relative to the CDS and not to the
genomic positions (which is the numbering scheme in the GAD); however, if you do
renumber the positions, then the position at the end of one sequence file might overlap
the position at the beginning of the next sequence file, which can cause difficulty in your
data analysis.

Note:

Even if you modify the information for both the CDSs and the ROIs on this tab, your
project’s graphical output can be limited based on the options that you have selected for
Output Limits. See “Output Limits” on page 67.

Amino Acid
Sequence

The starting codon and ending codon numbers for the amino acid string for
which the currently loaded CDS codes. If the starting and ending coding
sequence positions are populated and you enter only the starting amino acid
string number, and then click Refresh, Mutation Surveyor automatically
calculates the ending number for the string.

Note: To display the amino acid sequence in the standard mutation reports
and the GAD, Amino Acid must be selected on the Output tab of the

Project Options dialog box. See “Output tab” on page 66.

« Starting Vector
Sequence

« Ending Vector
Sequence

Trims a sample sequence according to a starting vector sequence and an
ending vector sequence. To carry out a vector trim:

* You must specify both the vector base sequence and the clone DNA base
sequence in the Sequence field.

* You must specify the starting vector sequence in the Starting Vector
Sequence field.

* You must specify the ending vector sequence in the Ending Vector
Sequence field.

Mutation Surveyor carries out a “loose match” between the vector base
sequence and the starting and ending vector sequences to determine the
regions of the SEQ reference file that contain the vector sequence. When a
sample trace aligns to both the vector sequence and the cDNA sequence of
the SEQ reference file, Mutation Surveyor adjusts the mutation detection
region inward to avoid mutation detection in the vector sequence of the sample
traces.

Note: To carry out a vector trim, Vector Trimming must be selected on the
Options tab of the Project Options dialog box. See “Contig tab” on
page 59. Mutation Surveyor trims the data according to the specified
values and indicates the boundaries with vertical blue bars in the

GAD.

You can also use the Mask Vector Sequence tool to replace base calls
in the vector sequence region. See “Mask Vector Sequence Tool” on
page 301.

Note:
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Field Description
Variations If you modify or enter known sequence variations, the variations must adhere
to a specific layout:
e Substitution:
e <position><variant>/<normal>(<dbSNP_ldentifier>)
Example: 30565C/T(dbSNP:8176209)
¢ Insertion:
« <position_before>..<position_after>-/<nucleotides>(dbSNP_identifier>)
Example: 30609..30610-/C(dbSNP:35466763)
¢ <position_before>..<position_after>ins<nucleotides>(<dbSNP_Identifier
Example: 30609..30610insC(dbSNP:35466763)
¢ Deletion:
e <position_1>..<position_N><nucleotides>/-(<db_SNP_Identifier>)
Example: 31549..31552GCAG/-(dbSNP:84678345)
e <position_1>..<position_N>del<nucleotides>/-(<db_SNP_Identifier>)
Example: 31549..31552delGCAG(dbSNP:84678345)

Amino Acid The amino acid sequence that corresponds to the base sequence beginning

Sequence one base after the Start base indicated for the Amino Acid Start. The string is
shown using standard IUB/IUPAC amino acid codes.

Amplicon ID Amplicon ID is always an optional value for the ROI; however, if your samples
overlap and you are using amplicons to construct contigs, then to ensure
proper alignment, the Amplicon Id should be the same as the Amplicon ID that
is used in your sample filenames. (See “Use Amplicon to Construct Contig” on
page 61.)

Is Last mMRNA Select this option if the SEQ file contains the last base of MRNA for the gene.

Note: Mutation Surveyor does not automatically add a checkmark to the
“Last mRNA" field for the SEQ file that contains the last base of mMRNA
when you create SEQ files from the Advanced GBK File Editor.

Note: The Relative to mMRNA nomenclature outputs IVS*5 for a position that
is 5 bases after the mRNA, rather than IVS3123+5, indicating that the
position is outside of the mRNA, and not within an intron.
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SEQ File Editor tool functions

The SEQ File Editor tool contains several of functionsfor working with the loaded SEQ file.
In addition to being able to modify values directly in the editor, you can:

» Search theloaded SEQ file for a specific sequence. See “ To search the loaded GenBank
file for a specific sequence” below.

» Adjust the number of the first coding base or the sequence start. See “To adjust the
number of the first coding base or the sequence start” on page 262.

To search the loaded SEQ file for a specific sequence
1. Onthe SEQ File Editor main menu, click Search > Search in Sequence.
The Search in Sequence dialog box opens.

Figure 8-40: Search in Sequence dialog box
f Search in Sequence [iz-,r

Find |
Cancel

[~ Complementary

2. Enter the sequence for which to search in this dialog box.
3. Optionaly, to reverse complement the sequence before searching, click Complementary.

If the sequence is found, the sequence text display in the middle section is moved to the
first occurrence of the sequence and the text is displayed in pink on the tab.
Figure 8-41: Located sequence in sequence text display

- Qe g v g g v e g O O O OO O O OO e g W O W O W g O OO " e e O O w3

241 gagagtggat ttoocgaagct gacagatggg tattoctttga cggggggtag gggocggaac
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To adjust the number of the first coding base or the sequence start

At times, you might want to adjust the number of the first base or the first coding basein a
SEQ file. For example, if apromoter region is 500 bps, then the sequence start that typically
is1isnow 501, but you still want the sequence start to be 1.

1. Onthe Advanced GBK File Editor main menu, click Tools > Adjust.
The Adjust File dialog box opens.
Figure 8-42: Adjust File dialog box

- ~
Adjust File =
The Murber of the First Coding Baze  Start 1355

" End 1434

The Mumber of the First Base

oK | Cancel |

2. Set your options as appropriate.
3. Click OK.
The SEQ File Editor display is updated accordingly.
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Murtation Surveyor provides many tools for optimizing input data and analyzing results,
including tools for modifying filename information to ensure the correct grouping of sample
filesin a project, tools for converting files from one format to another, and tools for
assembling sample files and project files for comparison.

This chapter covers the following topics:

» “Sample File Editing Tools’ on page 265.

» “File Conversion Tools” on page 279.

*  “Assembly Tools” on page 287.

» “Reference Management Tools’ on page 308.
e “Other Tools’ on page 299.
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Section 1
Sample File Editing Tools

Section Contents

“Filename Editor Tool” on page 267.

“2D Filename Match Editor tool” on page 271.
* “ND Filename Match Editor Tool” on page 274.
*  “Print Header Editor Tool” on page 277.
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Filename Editor Tool

You use the FileName Editor tool to modify your sample filenames to ensure that your
samplefileswill be grouped correctly in aMutation Surveyor project. You can use thetool to
modify sample filenames programmatically, or you can manually change filenames using a
tab-delimited text file.

To programmatically change filenames

1. Onthe Mutation Surveyor main menu, click Tools > Filename Editor.
The Filename Editor window opens.

Figure 9-1:  Filename Editor window
Filename Editer ==

Setting for Identical Filename

& Dvenwiite " User 1 " Use ™ erase part

From To

II Bl [-]
I [

[~ Rename Tet File Refresh | Flename | Copy | Close |

2. Click the Browse button next to the From field, and browse to and select the
directory that contains the sample files for which you are modifying the names.

A list of al the sample filesin the selected directory is displayed in the From (left) pane
of the window.

3. Click the Browse button next to the To field, and browse to and select the directory
that is to contain the renamed samplefiles.

If you select the same directory for the From and To lists, then your original files
are replaced with the edited files, so select the same directory only if you do not
want to retain your original files.

Mutation Surveyor User’s Manual 267



Chapter 9
Mutation Surveyor Tools

4. Select the option by which to modify your existing sample filenames.

A placeholder in the form of *.* is displayed in the blank field below the From field and
below the To field. The asterisk (*) in this placeholder isawildcard character, whichisa
aspecia character that represents one or more charactersin astring of characters. For
example, in searching, “run*” implies to search for any word that starts with “run” and
that has any ending, such as running, runt, runs, rundown, and so on.

Option Description

Overwrite Replaces all or part of the original filename. You can replace part or all the
filename with different characters, or you can replace all or part of the

filename with no characters, which essentially removes the specified part of
the filename.

Use* 1 Replaces all or part of the original flename and then sequentially numbers
any identically named files.

Use *_erase part Removes specified characters from the filename. The remaining characters
make up the new filename.

5. Inthe From field, enter the part of the filename that is to be replaced or removed
between the asterisks.

The list of sample filestemporarily disappears from the From list as you enter the
part of the filename that you want to remove. Thelist is displayed again after
Mutation Surveyor recognizes the part of the filename that you have entered.

6. IntheTofield, enter the charactersthat are to replace the filename or part of the filename
between the asterisks. If you have selected Overwrite and you simply want to remove a
selected part of the filename, enter **.

Whatever value that you enter in the From field is automatically entered in the To
field aswell, so you must make sure to edit the value in the To field correctly.

7. Click Refresh.
Thelist of edited sample namesis displayed in the To (right) pane of the window.

Figure 9-2:  Overwrite example (characters replaced)

rian [u)

|E: WU zershS pectum Witingh S pectrum ‘wiiting Infohactive Clent |E: WU zershS pectum WitinghS pectrum wiitin

*Sample” *Patient”

BRCAT_012345_104_1_F_0_Sample. scf

BRCAT_012345_108_1_F_0_Patient scf

BRCA1_012345_1048_1_R_0_5ample. scf BRCA1_012345_104_1_R_0_Patient. scf
BRCA1_012345_104_2 F_0 Sample.scf BRCAT_12345_104_2 F_0_Patient. scf
BRCA1_012345_104_2 R_0_Sample. scf BRCA1_012345_104_2 R_0_Patient. scf
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Figure 9-3:  Overwrite example (characters removed)

IE:HLI zerzh S pectrum wiitingS pectum Writing InfovActive Client | IE:HLI zerzh S pectrum wiitingS pectum Wil

I*S ample* I’“‘

BRCAT_012345 104 1_F 0 Sample. scf BRCA1_012345_104_1_F_0_ scf
BRCAT_012345 104 1_R_0_Sample. scf BRCAT_012345_1048_1_R_0 .scf
BRCAT_012345 104 2 F 0 Sample. scf BRCAT_012345_1048_2 F_0_ scf
BRCAT_012345 104 2 R_0 Sample.scf BRCAT_012345_1048_2 R_0 .scf

Figure 9-4:  Use*_1 example

I"_EXEF_Ean::er-in-nDrmal." ah_.*

oh_110T_E=5F_Cancer-in-normal. abi

oh_1115_E«5F_Cancer-in-normal. abi oh__2 abi
oh_112T_E«5F_Cancer-in-normal. abi oh__3.ahi

Figure 9-5:  Use*_ erase part example

Fram To

IE:HLI zerzh S pectrum wiitingS pectum Writing InfovActive Client | IE:HLI zerzh S pectrum wiitingS pectim it

Iu:uh_'l AT_Exb®_Cancer-in-normal.” I*."

ob_15T_Ex5F_Cancer-in-nomal. abi

oh_15T_ExBR_Cancer-in-normal. abi R.ahi

8. Do one of the following:
* |If you selected the same directory for the From and To lists, click Rename.

» If you selected different directories for the From and To lists, click Copy.

To manually change filenames
1. Create atab-delimited text file that has two columns. In the first column, enter the
current filenames. In the second column, enter the target filenames.
2. Savethetext filein the same directory as the samplefiles.
3. Onthe Mutation Surveyor main menu, click Tools > Filename Editor.
The Filename Editor window opens.

4. Click Rename Text File.
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5. Click the Browse button next to the From field, and browse to and select the text
file.
A list of al the sample filesin the selected directory is displayed in the From (left) pane
of the window.

6. Click the Browse button next to the To field, and browse to and select the directory
that is to contain the renamed samplefiles.

If you select the same directory for the From and To lists, then your original files
are replaced with the edited files, so select the same directory only if you do not
want to retain your original files.

7. Click Rename.

Thelist of edited sample namesis displayed in the To (right) pane of the window.
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2D Filename Match Editor tool

If your samplefilesare named in such away that neither Mutation Surveyor’s default project
options nor Mutation Surveyor’s automatic file pairing options result in your samplefiles
being paired correctly, you should use the 2D Filename Match Editor tool to create a
Grouping File. A Grouping Fileisatext file that defines how your sample files should be
paired in your Mutation Surveyor project. You can point to the Grouping Filein your
Mutation Surveyor project, and all the sample filesthat are defined in the file are added to

the project.

To use the 2D Filename Match Editor tool

1. Onthe Mutation Surveyor main menu, click Tools > 2D Filename Match Editor.

The 2D Filename Match Editor window opens.

Figure 9-6:

2D Filename Match Editor window

2D Filename Match Editor

-— -

Fomward Files List

Fonward Modet

add | \ \

L

Fieverse Files List
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2. Click Add.
The Open Files dialog box opens.

Figure 9-7:  Open Files dialog box

Open Files

==

GenBark Sequence Fie(Optional}

Sample Files

Add
Remave
Remove Al

Add
Remove
Remove Al

3. Inthe Sample Files (lower) pane, click Add, and then click Add Files or Add Directory
to select the samples files that are to be grouped.

If you are adding files, CTRL-click to select multiple non-contiguous files.
SHIFT-click to select multiple contiguous files. If you are adding a directory, then
all thefilesin the directory are added in a single step.

4. Click OK.

The samplesfiles are added to the 2D Filename Match Editor window. Mutation
Surveyor initialy triesto correctly group the sample files based on information in the
samplefilenamessuchas* Fand* R.

Figure 9-8:

2D Filename Editor window with files paired by Mutation Surveyor

2D Filename Match Editor

Forvard Files List

El BRCAT_012345_144_1_F_1_o_2007-11-14_15-11-52 scf

10 |BRCA1_012345 144 2 F 0 o 2007-11-15_16-17-37 scf

11 |BRCA1_012345_154_1_F_0 o 2007-12-22_14-15-47 scf

12 |BRCA1_012345 154 2 F_1_s 2007-12-15_16-17-48.scf

13 |BRCA1_012345 174_1_F_0 s 2007-10-25_21-37-52 scf

14 |BRCAT_012345_174_2 F_1_i_2007-10-22_15-43.57 scf
15 |BRCAT_012345_188_1_R_0_i_2007-1215_2140-41 scf
16 |BRCAT_012345_188_2 R 1_s 20071217 123442 scf

17 |BRCA1_185723_10B_1_F_1_s_2007-11-14_10-22-27 scf _

Forvard Modet

—

aad Refresh ‘

Hosel Wstch |

5 |BACAT_012345 108_2 R_1_s 2007-11-20 114654 |
5 |BRCAT_012345 11B_1_R_1.i 20071211 _1217-43 s
4 |BRCAI_012345 1182 R_1_s 20071227 122324
5 |BRCAI_012345 126 1_R_0_s 20071227 221523
5 |BRCAT_012345 126 2 R0 s 2007-11-21_122049
;  |BRCAI_012345 135 2 R_1_o_2007-12-25 2322465
o |BRCAT_012345 135 1_R_0.i 20071227 154124 5c
o |BRCAI_185729 145 2 R0 o 2007128163742
10 |BRCAT_O12345 145 1_R_0.i 20071118 211424 5c
11 |BRCAT_012345 155 1_R_0_o_2007-11-23 23525685
12 |BRCAI_185729 15 2 R 1_s 2007-11-24_181338
19 |BRCAT_012345 175 1_R_1_s_200710-27_2312-26%
14 |BRCAI_012345 175 2 R_1_o_2007-10-16_16-1968 s
15
16

7 |BRCAI_185729 108 1_R_0_s 2007-11-25 232548 _

Reverse Modst

swe | cear | cose |
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5. If the automatic pairing is correct, then continue to Step 6; otherwise, continue to Step 7.

6. Click Saveto open the Save Result dialog box in which you can specify a name for
saving the Grouping File.

By default, the Grouping File is saved as a text file in the same folder as all the
sample files. You must not change thislocation, or the Grouping File function will
not work.

Figure 9-9: 2D Grouping File example

| 2DMatch.txt - Notepad EI@

File Edit Format View Help

BRCAL_10A_a.scf BRCAL_10A_b.scf
BRCA1_10B_a.scf BRCA1_10B_b.scf
BRCA1_11A_a.scf BRCAL_11A_b.scf
BRCA1_11B_a.scf BRCA1_11B_b.scf
BRCA1_12A_a.scf BRCAL_12A_b.scf
BRCA1_12B_a.scf BRCA1_12B_b.scf

7. If the automatic pairing is not correct, then do one or more of the following to correctly
pair your samplefiles:

Add aGenBank file to assist Mutation Surveyor surveyor in aigning and pairing the
samplefiles.

Select afile and use the Forward (F--> R) or Reverse (F <--R) buttons to move the
samplefile to the correct list. After you have moved al the necessary files, click
Refresh to have Mutation Surveyor try to correctly group the sample files based on
information in the sample filenamessuchas*_Fand *_R.

Select afile and use the Forward (F--> R) or Reverse (F <--R) buttons to move the
sample file to the correct list. After you have moved all the necessary files, edit the
order of thelists. (To edit the order, click a position number to select it, change the
position number accordingly, and then click Refresh.)

Use model filesto correctly pair samplefiles.

e ldentify two forward sample files and two reverse samplefiles that are
appropriate to serve as “model” files.

* Movethereverse samplefilesto the Reverse Fileslist.

* Right-click each forward sample file and on the context menu that opens, click
Copy to Model. Repeat this step for the reverse samplefiles.

» Click Model Match to correctly pair the remaining sample files.

8. Click Save to open the Save As dialog box in which you can specify a name for saving
the Grouping File.

By default, the Grouping File is saved as a text file in the same folder as all the
sample files. You must not change thislocation, or the Grouping File function will
not work.
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ND Filename Match Editor Tool

You use the ND Filename Match Editor tool to create a Grouping that can assist in grouping
samplefiles correctly in the Project report and in the SGP Comparison tool. The samplefiles
can be .scf files or .abi/abl files.

You do not have an option to load the ND Grouping file for the Project report after
@ running a Mutation Surveyor project. To use the ND Grouping file for the Project
report, when setting up your Mutation Surveyor project, you must select Load
Grouping File on the Open files dial og box, and then click Add in the Sample Files
paneto select the Grouping file. All the samplefilesthat arelisted in the Grouping
file are added to the project. Although Mutation Surveyor attempts to use the
information in the Grouping file to group the sample filesin the project, the
Grouping file's primary purpose is for the grouping of samplefilesin the Project
report, the Project Sample Assembly subreport, and the Comparison functions.

To use the ND Filename Match Editor

1. Onthe Mutation Surveyor main menu, click Tools > ND Filename Match Editor.
Figure 9-10: ND Filename Match Editor window

ND Filename Match Editor . ]

ND Filename hatch Settings
Compare Filename:  From Character |1 To Character |5

MD Filename Match

Refresh Add Saveds Clear Close
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2. Click Add to open the Open Sample Files dialog box and select the sasmple files that are
to be grouped.

CTRL-click to select multiple non-contiguous files. SHIFT-click to select multiple
@ contiguousfiles.

The sample files are displayed in the ND Filename Match Editor window. Each row in
the window represents a group of samplefiles. By default, the sample files are first
grouped by comparing the filenames from character one to character five.

Figure 9-11: ND Filename Match Editor window with grouped sample files

ND Filename Match Editor — - [

ND Filename Match Settings
Compare Filename:  From Character |1 ToCharacter |5

[~ Save Full Path of Sample Files

ND Filename hatch

BRCA1_012345_10¢BRCAT_012345 10¢BRCAT_M 2345_10£BRCAT_012345_10¢BRCA1_012345_10F BRCAT_012345_10EBRCAT
2 BRCAT_185729_18¢BRCA1_185723 1BEBRCA1_185723 18EBRCA1_264381_10¢BRCA1_264381_10¢BRCAT_264381_10¢BRCAT

»

Eshesh | A 5aveAs..| Clear ‘ Clase |

3. Optionadly, to modify the samplefile grouping, change the character values for Compare
Filename, and then click Refresh.

4. When you are satisfied with the sample grouping, do one of the following to save the
Grouping file as atext file:

» If you are saving the Grouping file in the same location as the sample files, click
Save Asto open the Save As dialog box in which you can specify aname and a
location for saving the Grouping file as atext file.

By default, the Filename file is populated with _NDMatch.txt. You can the name,
but you cannot change the file type. The Grouping file lists each row from the
display asasinglelinein thetext file.

Figure 9-12: ND Grouping file saved in same location as the sample files

| 5_NDMatch.bet - Motepad =N BR[|

File Edit Format View Help

BRCAL 10A b.scf BRCAL 106 _b.scf
BRCAL_11A_b.scf BRCAL_11B_b.scf

BRCAL_12A_b.scf BRCAL_12B_b.scf
BRCAA_10A_a.scf BRCAA_10B_a.scf
BRCAA_11A_a.scf BRCAA_11B_a.scf
BRCAA_12A_a.scf BRCAA_12B_a.scf
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» If you are saving the Grouping file in a different location than all the samplefiles,
then click Save Full Path of Sample Files, and then click Save Asto open the Save
Asdialog box in which you can specify a name and alocation for saving the
Grouping file as atext file.

By default, the Filename file is populated with _NDMatch.txt. You can change the
name, but you cannot change the file type. The Grouping file lists each row from the
display asasingle linein the text file with the full path to the file name included.

Figure 9-13: ND Grouping file saved in a different location than the sample files

| 6_NDMatch.txt - Notepad

File Edit Format View Help

Z:\Users'\Spectrum Writing\Spectrum writing Info'\Active Client work\sSoftGenetics\WIP\Mutation_surveyor_uM‘SampleData'\filename match\Filename Mz
It\users\spectrum writing\spectrum writing Info\Active Client work'\softGenetics\wIP\Mutation_surveyor_um\Samplepata\filename match\Filename Mz
Z:\Users'\Spectrum Writing\Spectrum writing Info‘\Active Client work\sSoftGenetics\WIP\Mutation_surveyor_uM‘Samplepata'\filename match\Filename Mz

Zi\Users\spectrum writing\spectrum writing Info\Active Client work\softGenetics\wIP\Mutation_surveyor_um\samp]lepata\filename match\Filename Mz
Z:\Users'\Spectrum Writing\Spectrum writing Info‘\Active Client work\sSoftGenetics\WIP\Mutation_surveyor_uM‘Samplepata'\filename match\Filename Mz
Ith\users\spectrum writing\spectrum writing Info\Active Client work'\softGenetics‘\wIP\Mutation_surveyor_um\Samplepata\filename match\Filename Mz

5. Click Close.

Even if you close, and then reopen Mutation Surveyor, the ND Filename Match
Editor tool “ remembers’ the last settings that specified for it.
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Print Header Editor Tool

You use the Print Header Editor tool to create a custom header that can be displayed at the
top of designated output files.

To use the Print Header Editor tool

1. Onthe Mutation Surveyor main menu, click Tools > Print Header Editor.
The Print Header Editor window opens.

Figure 9-14: Print Header Editor window

Print Header Editor [
oS ottware |Mutahun Surveyor
Cormparny |Sthenetl:s LLC
Address 100 Oakwood Awve, Suite 350, State College, PA 16803 USA

Phone 614-237-9340

Fax 614-237-9343

‘Website |hﬂp Hwewrwe softgenetics. com
Ermail |tech_suppnn@snﬂgenencs.:om

geen | [ swe | [ Dot Close

2. Do one of the following:
* Modify any of the default template information in either column.

» Click Opento select an existing custom header file to modify.

When modifying an existing custom header, click Default at any time to reset all
@ values in both columns to their original values.
3. Optionaly, add or delete rows of information as needed.
» To delete arow from the header, right-click the row, and then click Delete a Row.

* Toinsert arow into the header, right-click the row that isto be located below the
inserted row, and then click Insert a Row.

» Toaddarow asthelast row in the header, right-click any row, and then click Add a
Row.

4. Click Save to save the custom header as an .inf file,
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Section 2
File Conversion Tools

Section Contents

» Create SCF Tool on page 281
e Convert to SCF tool on page 284
Extract SGP Tool on page 285
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Create SCF Tool

You use the Create SCF tool to create a synthetic or pseudo trace file from the sequencein a
SEQfileor in aGBK file. Traces are created in both the forward and reverse direction
whenever possible and are saved as .cf files.

Synthetic traces versus pseudo traces

At aminimum, you must load a GenBank file in the Create SCF tool to create SCF files.
Loading sample traces is optional.

» If you do not load sample traces, then the output is one forward and one reverse trace for
thefirst 2500 of the loaded GenBank file, or all the basesif the GenBank file contains|ess
than 2500 bases. Each peak is 3000 RFU.

» |If youload sample traces, and no match between the sample traces and the GenBank file
isfound, then atracefileiscreated for the first 2500 bases of the |oaded GenBank file, or
all the bases if the GenBank file contains less than 2500 bases. Each peak is 3000 RFU.

» If you load sample traces and a match between the sample traces and the GenBank fileis
found, then the trace option that is selected—Synthetic or Pseudo—determines the
characteristics of the trace that is created.

» If Synthetic is selected, then the resulting SCF file has a peak profile similar to that
of the synthetic reference tracesthat Mutation Surveyor creates. The height of all four
peaks at a given location are summed together and the base call and color is that of
the nucleotide in the GenBank sequence at the given position.

Figure 9-15: Actual trace compared to a synthetic trace
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» If Pseudo is selected, then the resulting SCF file has a peak profile similar to that of
the original matched trace with one exception—positions where the base call differs
between the loaded trace and the GenBank file are given the base call and color of the
GenBank file. For example, in Figure 9-16, note how the actual 179N was replaced

with a pseudo 160C.
Figure 9-16: Actual trace compared to pseudo trace
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To use the Create SCF tool

1. Onthe Mutation Surveyor main menu, click Tools > Create SCF.

The Create SCF File window opens.

Figure 9-17: Create SCF File window
("Create SCF File =Sc=)

Input Files
GenBank Files

[ e ]

Remave Al

* Synthetic " Pseudo
* SCF/AABT /4B Files

Add
Remove
Remave Al

Output Directory and Filename:

B

Save | Cancel |
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2. Leavethe default selection of Synthetic asis, or click Pseudo.

3. Inthe*.SEQ/GBK files (upper) pane, click Add to open the Open Files dialog box, and
select the .seq or GBK filesthat are to be used for creating the trace.

4. If you selected Synthetic, then continue to Step 6; otherwise, continue to Step 5.

5. Inthe*.SCF/AB1/ABI Files (lower) pane, click Add, and then click Add Files or Add
Directory to select the samplesfiles that are to be used for creating the pseudo trace.

If you are adding files, CTRL-click to select multiple non-contiguous files.
SHIFT-click to select multiple contiguous files. If you are adding a directory, then
all thefilesin the directory are added in a single step.

6. Click the Browse button to open the Save Asfile dialog box in which you can
specify aname and location for the saved trace file.

e Forward and reverse synthetic trace files are saved as*_F_synthesis.scf and as
* R_synthesis.scf, respectively.

» Forward and reverse pseudo trace files are saved as*_F_pseudo.scf and as
* R pseudo.scf, respectively.
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Convert to SCF tool

You use the Convert to SCF tool to convert an .abi/.abl file to an .scf file, which isasmaller
file format. You can also use the Convert to SCF tool to convert a .fastafileto a.scf file
however, only the first 1200 bases in the .fasta file are converted.

To use the Convert to SCF tool

1. Onthe Mutation Surveyor main menu, click Tools > Convert to SCF.
The Convert to SCF File window opens.

Figure 9-18: Convert to SCF File window

Convert to SCF File . i
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2. The Open Files dialog box opens.

Select the files that are to be converted, and then click Open to add the files to the
Convert to SCF tool.

3. IntheOutput Directory field, leave the default location and name for the .scf file asis, or

click the Browse button to open the Browse for Folder dialog box in which you can
select adifferent location for saving the .scf file.

4. Click Save.
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Extract SGP Tool

You use the Extract SGP Tool to extract GenBank files, sample files, and trace files from an
SGP file. The sample traces are not extracted asthe originally loaded .abi/.abl files. Instead,
they are extracted as .scf files, which is the portion of the originally loaded files that was
used for analysisin the project. The reference trace is extracted whether it was aloaded trace
or agenerated trace. The project settings and any comments added to the project are not
extracted.

To use the Extract SGP tool

1. Onthe Mutation Surveyor main menu, click Tools > Extract SGP.
The Extract SGP window opens.
Figure 9-19: Extract SGP window
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2. Inthelnput pane, click the Browse button to open the Open Mutation Project dialog
box and select the mutation project files that are to be extracted.

3. Inthe Output pane, |eave the default location and name for the extracted files asis, or

click the Browse button to open the Browse for Folder dialog box in which you can
select adifferent location for saving the extracted files.

4. Click OK.

If you close, and then reopen Mutation Surveyor, the Extract SGP tool
@ “remembers’ the last settings that specified for it.
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Section 3
Assembly Tools

Section Contents

»  SGP Comparison Tool on page 289
»  Mutation Assembly Tool on page 294
Sequence Assembly Tool on page 297
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SGP Comparison Tool

You use the SGP Comparison tool to assembly multiple Mutation Surveyor projects and
compare and contrast these projects. The SGP files to which other SGP files are being
compared are the control files, or the standard. The SGP files that are being compared are
the unknown files, or the sample. The report that is produced by the SGP Comparison tool is
color-coded to assist in the identification of inconsi stent mutations between the standard files
and the unknown files. You can also use the report to compare multiple tissues, such as
normal and tumor samples, when the samples are in same project or multiple projects and to
identify the differences between analysts' reviews. The report is also ideal for auditing
purposes.

Before you use the SGP Comparison tool, you might need to correctly group the
SGP files that are being compared. See“ ND Filename Match Editor Tool” on
page 274.

To use the SGP Comparison tool

1. Onthe Mutation Surveyor main menu, click Tools > SGP Comparison tool.

The SGP Comparison window opens.

If a project is already loaded in Mutation Surveyor when you open the SGP
Comparison tool, then this project is automatically loaded into the tool.

Figure 9-20: SGP Comparison window
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2. On the SGP Comparison window toolbar, click the Add SGP Files button 1.

The Open SGP Files dialog box opens.

Figure 9-21: Open SGP Files dialog box
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3. Click Add to open the Open Files dialog box opens, select the SGP files that are to be
compared, and then click OK.

The Open Files dialog box closes. The SGP files are added and displayed in the
Mutation Surveyor main window.

4. Onthe Mutation Surveyor main menu, click Tools > SGP Comparison to bring the SGP
Comparison window to the front.

All the samplefilesin each of the SGP files are grouped together. The separate SGP
projects are highlighted in different colors.

Figure 9-22:  SGP Comparison window with loaded SGP files
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5. To correctly group the samplefiles, click the Group Sample Filesicon .

The Sample Grouping dialog box opens.

Figure 9-23: Sample Grouping dialog box
rSampIe Grouping [iz-,r

Settings

& nPrimer (n-D] Text Input

" Filename Match

LCancel

6. Specify the filename substring by which Mutation Surveyor isto group all the samples
files within a mutation project, and then click OK.

e n-Primer (n-D) Text Input—Use the ND Grouping file to group the samplefiles. See
“ND Filename Match Editor Tool” on page 274.

* Filename Match (based on one of the following):

*  From Character [ ] To Character [ | —If all the filenamesin your project contain
the same characters/designator in the same positions, then select this option and
enter the starting and ending character positions.

» Typical Block—If all the filenamesin your project contain the same characters/
designator but in different positions, then select this option and enter the value
for the character/designator block.

The display in the SGP Comparison window is refreshed to reflect the groupings.

7. Click the Select Standard icon 5] .

The Select Standard dialog box opens.

Figure 9-24: Select Standard dialog box
f Select Standard [iz-,r

Standard Setting

+ Select standard form SGP files
BRCA1_012345 108

1]
e ]
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Cancel
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8. Select either an entire mutation project as the standard (the default option), or click
Select standard from sample files and in the Typical Block field, enter a character string
that is contained in the names of all the sample files that you want to use as a standard.

9. Click OK to close the Select standard dialog box and return to the SGP Comparison
window.

10. Click the SGP Comparison icon 3 .

The SGP Comparison report opens. By default, this report shows all the mutationsin all
the SGP projects. The mutations are color-coded for identification.

Click Color Code link to open the Color Code dialog box which details the color
@ coding legend used in the report.

Figure 9-25: SGP Comparison report

il 5GP Comparison Report EI@
n u ¥ Lock Sample File iniew I~ Dizplay Inconsistent Mutations Onle Color Code

Mo, |SGP Sample Mutationl  |Mutation2 | Mutationd | Mutationd  |Mutationd  |Mutations | Mutation? | Mutationd |Mutati0n9 |Mut -
1 BRCA1_11B[BRCAT_012] N407C:CG, na h.a. h.a. h.a. h.a. n.a. n.a.

2 BRCA1_11B[BRCAT_0 2 n.a. N407C:CG, na h.a. h.a. h.a. h.a. n.a. n.a.

3 BRCA1_11B[BRCAT_185i{n.a. N407C:CT tna h.a. h.a. h.a. h.a. n.a. n.a.

4 BRCA1_11B[BRCAT_185i{n.a. N407C:CT tna h.a. h.a. h.a. h.a. n.a. n.a.

5 BRCA1_11B [BRCAT_264:{n.a. N407C:CT tna h.a. h.a. h.a. h.a. n.a. n.a.

E BRCA1_11B [BRCAT_264:{n.a. N407C:CT tna h.a. h.a. h.a. h.a. n.a. n.a.

i BRCA1_11B[BRCAT_0 2 n.a. 389006, 31407C>CT 4n.a, h.a. h.a. h.a. h.a. n.a. n.a.

8 BRCA1_11B[BRCAT_0 2 n.a. 389006, 31407C>CT 4n.a, h.a. h.a. h.a. h.a. n.a. n.a.

9 BRCA1_11B[BRCAT_185i{n.a. N407C:CT tna h.a. h.a. h.a. h.a. n.a. n.a.
10 |[BRCAT_11B|BRCAT_185)n.a. N407C:CT tna h.a. h.a. h.a. h.a. n.a. n.a.

11  |[BRCAT_11B|BRCAT_264)n.a. N407C:CT tna h.a. h.a. h.a. h.a. n.a. n.a.
12 |BRCAI_11B|BRCAT_264)n.a N407C:CT tna h.a. h.a. h.a. h.a. n.a. n.a.
13 |BRCAT_185BRCAT_185]n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. na 7
] 3

Thereport isinteractive:

» Toopen the Color Code dialog box and view the color legend that is used in the report,
click Color Code.

» Tofreeze the Sample File column while scrolling, leave Lock sample Filein View
selected.

* Toview only those mutationsthat areinconsistent between the standard and the unknown
files, click Display Inconsistent Mutations Only.

« Tosavethe entire report as atext file, click the Save Report icon [E to open the Save
Asdialog box in which you can specify a name and location for saving the .txt file.

» Toexport only the sample files that contain inconsistent mutations as .scf files, click the
Export Sample Fileswith Inconsistent Mutationsicon kg to open the Browse for Folder
dialog box in which you can specify alocation to which to export the files.

» Tocopy selected text inacell to your clipboard, right-click and select Copy. To copy text
in arange of cells, click and hold the left mouse button and drag the mouse to select the
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region that you want to copy. Use standard keyboard commands or menu commands to
paste the copied text into an application.

To copy the SGP Comparison report as an image, press and hold the [Shift] key and the
[Ctrl] key and then click and hold the left mouse button and draw abox around the region
of the image that you want to copy. The selected region isfilled with black. Right-click
and select Copy to copy the image to your clipboard. Use standard keyboard commands
or menu commands to paste the copied image into an application.
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Mutation Assembly Tool

The Mutation Assembly Tool isespecially useful for cDNA projects. You can use the tool to
upload mutation project files and identify mutations in the files using cDNA nomenclature.
Also, you can use the Sample Grouping options to create a consensus of all mutation calls
within asingle row or column for agroup of sample traces. This approach is useful for

merging the results of several patients that were run over multiple projects.

To use the Mutation Assembly tool

1. Onthe Mutation Surveyor main menu, click Tools > Mutation Assembly.

The Mutation Assembly window opens.

Figure 9-26: Mutation Assembly window
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3. Inthe Sample Grouping pane, specify the filename substring by which Mutation
Surveyor isto group al the samples files within the selected mutation projects, and then

click OK.

e n-Primer (n-D) Text Input—Use the ND Grouping file to group the sasmplefiles. See
“ND Filename Match Editor Tool” on page 274.

» Filename Match (based on one of the following):

e From Character [ ] To Character [ | —If al the filenamesin your project contain
the same characters/designator in the same positions, then select this option and
enter the starting and ending character positions.

» Typical Block—If all the filenamesin your project contain the same characters/
designator but in different positions, then select this option and enter the value

for the character/designator block.

4. Click OK.

The Mutation Assembly report opens. This report lists all the identified mutationsin the
loaded mutation project files using cDNA nomenclature.

Figure 9-27: Mutation Assembly report
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If you close, and then reopen Mutation Surveyor, the Mutation Assembly tool
@ “remembers’ the last settings that specified for it.
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Thereport isinteractive:

« Tosavethe entire report as atext file, click the Save Reporticon [E to open the Save
Asdialog box in which you can specify a name and location for saving the .txt file.

» Tochangetheinformation that is displayed in the report, click the Report Settings button
22 to open the Mutation Assembly Report Settings dialog box which contains options
for filtering the information that is to be displayed in the report.
Figure 9-28: Mutation Assembly Report Settings dialog box
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Option Description

Display « Display Mutations in Rows—Mutations displayed as a matrix of
samples versus reported mutations.

« Display Mutations in Columns—Mutations displayed as a matrix of
reported mutations versus samples.

Mutation Parameters « Display Nucleotide Only—Display only the base nhumber and the
bases involved in the mutation in the mutation code.

« Display Nucleotide and Amino Acid—Display the base number, the
bases involved in the mutation, and the amino acids (the normal
amino acid that is affected by the mutation and the resulting amino
acid) in the mutation code.

 Intelligent Output—The default selection. Shows nomenclature
“Relative to CDS” when the mutation call is outside of the CDS and
only the resultant amino acids when the mutation call is within the
CDS.

Number Base Relative to cDONA—Selected by default. The base number that is used in the mutation
code is numbered relative to the cDNA region, where the beginning base for the region is Base #1,
the second base in the region is Base #2, and so on. Clear this option to use the genomic base
position for the base number in the mutation code.
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Sequence Assembly Tool

You use the Sequence Assembly to carry out de novo assembly of overlapping contigs and
then save the assembled information as a.seq file. You can then use this .seq fileasa
GenBank file in a Mutation Surveyor project.

To use the Sequence Assembly tool

1. Onthe Mutation Surveyor main menu, click Tools > Sequence Assembly.
The Sequence Assembly window opens.

Figure 9-29: Sequence Assembly window
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2. Click Add to open the Open Files dialog box and select the files that are to be used for
the assembly. (The files can be .scf or .abi/.abl files.)

3. Inthe Output Seq File field, leave the default location and name for the .seq file asis, or

click the Browse button next to the field to open the Save As dialog box in which
you can specify a name and location for saving the .seq file.
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4, Click Save.

The SEQ file is saved as one long unbroken string of nucleotides (.fastaformat) in a
singlefile.

Figure 9-30: Saved SEQ file

| BRCAL 012245 10A 1 F 0_o_2007-11-28 22-14-29.scf.seq - Notepad =n| Wl <
File Edit Format View Help
CTTCAGTATCTCTAGAATTCTC TGAGCATGGCAGTTTCTGAAGATTCCATTCTTTTCTCT -

CACACAGGGGATCAGCATTCAGATCTACCTTTTTTTCTGTGCTGGGAGTCCGCCTATCAT
TACATGTTTCCTTACT TCCAGCCCATCTGTTATGT TGGCTCCT TG TAAGCCAGGLTGTT
TGCTTTTATTACAGAATTCAGCCTTTTCTACATTCATTCTGTCTTTACATCAGCTACTTT
GGCATTTCATACGCTGTCCCCAGCATGTGAGTCATCAGAACCTAACAGTTCATCACTTCT
GGAAAACCACTCATTAACTTTCTGAATGCTGCTATTTAGTGT TATCCAAGGAACATCTTC
AGTATCTCTAGGAT TCTCTGAGCATGGCAGT TTCTGCTTATTCCATTCTTTTCTCTCACA
CAGGGGAACAAAATCCACACCTACCTACGCTACTACGCCCCGAGACCGACTATCATTACA
TETTTCCTTACTTCCAGCCCATCTGTTATGT TGGCTCCTTGC TAAGCCAGGCTGTTTGLET
TTTATTACAGAATTCAGCCTTTTCTACATTCATTCTGTCTT TAGTGAGTAATAAACTGCT
GTTCTCATGCTGTAATGAGC TGGCATGAGTATT TGTGLCACATGGE TCCACATGCAAGTT
TEAAACAGAACTACCCTGATACTTTTCTGGATGCCTCTCAGCTGCACGCTTCTCAGTGGT
GTTCAAATCATTATTACTGGGTTGATGATGT TCAGTATTTGT TACATCCGTCTCAAAANA
TTCACAAGCAGCTGAAAATATACAAAAATAACAAGGTACTCAAAAACTGAATTGTCATTA
AAAAAATACATACTTCATACACCTTGLRAGGTGGAAATCAACAGTCGACACGTGGTACGCT
AGTACGCCCCTATAGTG

5. Load thisfileinto the SEQ File Editor (see “ SEQ File Editor Tool” on page 257) and
save the file using the editor.

By loading and saving the SEQ filein the SEQ File Editor, thefileissaved inaformat in
a GenBank format, so, you can now use the file directly in Mutation Surveyor, or you
can first annotate the file to identify CDSs, variations, and so on before use.
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Section Contents

» Mask Vector Sequence Tool on page 301
*  Output Trace Data Tool on page 303
BasePatch Tool on page 305
The HLA Tool on page 307
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Mask Vector Sequence Tool

You use the Mask Vector Sequence tool to physically modify sample files and replace base
callsin the vector sequence region with N calls. These N calls are displayed as such in the
GAD. Two files are created with this tool— one file with the masked vector and one file with
the vector unmasked and the remainder.

You can use the Mask Vector Sequence tool to replace base calls in the vector

@ seguence region, or you select the Veector Trim option on the Mutation Surveyor
Project Settings dialog box (see * Contig tab” on page 59) and trim the sample
sequence according to a starting vector sequence and an ending vector sequence
that you define using the SEQ File Editor tool. (See SEQ File Editor Tool” on
page 257.)

To use the Mask Vector Sequence tool

1. Usethe SEQ File Editor tool to create a .seq file that depicts the vector sequence. (See
“SEQ File Editor Tool” on page 257.)

2. Onthe Mutation Surveyor main menu, click Tools > Mask Vector Sequence.
The Mask Vector Sequence window opens.

Figure 9-31: Mask Vector Sequence window
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3. Click Add inthe Vector Sequence File pane to open the Open File dialog box and select
the vector sequence file that you created in Step 1.

4. Click Addinthe Trace Filesin the pane to open the Open File dialog box and select the
trace (sample) files that are to be modified.
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5. Inthe Output Directory field, leave the default location and name for the .seq file asis,

or click the Browse button to open the Browse for Folder dialog box in which you
can select a different location for saving the samplefiles.

6. Click OK.

7. Open anew Mutation Surveyor project. Use the .seq file that you created in Step 1 asthe
GenBank file and use the files that you saved in Step 5 as the samplefiles.
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Output Trace Data Tool

You use the Output Trace Datatool to export information about selected traces such as frame
number, base position and peak intensities to a tab-delimited text file. You can export
information either by peak position or by frame.

To use the Output Trace Data tool

1. Open aMutation Surveyor project.
2. Onthe Mutation Surveyor main menu, click Tools > Output Trace Data.

The Output Trace Datawindow opens. Thiswindow lists all the sample traces for the
Mutation Surveyor project, and by default, all the traces are selected for export.

Figure 9-32: Output Trace Data window

Cutput Trace Data [iE-J
VI BRICAT_012345_10B_2_F_1_s_2007-1120_114654.5f ~ [DataType
v| BRCAT 012345 11471 °F 15 2007-11-27_20-41-30.scf "
v| BRCAT 012345 1142 F 1 0. 2007-10-16_10-1954.scf 9 ek pesll
v] BRCAT 012345 11471 FL1_s 2007-12-22_11-2546,scf W Femsipims
v] BRCAT 012345 1142 F_1 0. 2007-10-1912.51 23 scf
v| BRCAT 185729 1041 F_1_i_2007-12-14_2314-10.scf
v| BRCAT 1857291042 F_0_i_2007-12-26_15-41-43 scf ) T
v| BRCAT 185729 1081 Fi_0_s. 2007-11-25_23-25-49.scf B b
v| BRCAT 185729 1082 F_0_s 2007-12-27_20-47-39.scf o
v| BRCAT 185729 1081 °F 15 2007-10-2271533-36.sof ¥| B ase Height
v| BRCAT 185729 1042 F (s 2007-10-2916-13-39.scf v Gireen Height
v| BRCAT 185729 1081 F_1_s 2007-11-14_10-22-27 sof ¥l Elue Height
v| BRCAT 185729 1082 F_1_o_2007-11-28 159-13-22 scf ¥l Black Height
v| BRCAT 185729 11471 F (s 20071210 14-44-37 sof v| Fied Height
v| BRCAT 185729 1142 F 0 o 2007-11-22 22.2531 acf o P o
v| BRCAT 185729 11471 F_ 0o 2007-11-16_10-13-16.scf ¥ Siareal Fastor Intensity
v| BRCAT 1857291042 F_0_i_2007-12-25.15-41-43 scf ¥ Sianal Factor Dev
v| BRCAT 185729 1081 Fi_0_s. 2007-11-25_23-25-49.scf
vl BRCAT 185728 1082 F 0 & 2007-10-23 16-13-39.scf -

v Select Al [~ Clear Al

Output Directory: C:AUsershSpectum WiitinghS pectrum \Writing Info\Active Client WorkA\SoftGenetics\Mut.

Export Cancel |

L5 S

3. You can leave all sample traces selected, or you can clear the selections for the traces for
which you do not want to export information.

Click Slect All to select all sampletracesin asingle step. Click Clear All to clear
@ current selectionsin a single step.

4. Select theway by which you want to export the data (Peak Position or Frame-by-Frame)
and then clear the selections for the information that you do not want to export for each
peak or each frame.

By default, all information for a data type is selected for exporting. For
information about Signal Factor intensity and Sgnal Factor Dev for Peak
Position, see* Signal Factor Intensity and Sgnal Factor Dev”’ on page 304.
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5. IntheOutput Directory field, leave the default ocation and name for thetext file asis, or

click the Browse button to open the Browse for Folder dialog box in which you can
select adifferent location for saving the text file.

6. Click Export.
The selected information is exported to a tab-delimited text file.
Figure 9-33: Output Trace Data text file

| BRCAL 012245 10B 2 R 1_s 2007-11-20 11-46-54.txt - Notepad =n| Wl <
File Edit Format View Help

BRCA1_012345_10B_2_R_1_s5_2007-11-20_11-46-54.scf -
Base Position  Frame Number Base Call Base Height Green Height Blue Height _
0 51 T 677 0 0 0 77 5 95 0.95 3
1 59 G 499 4 205 499 8 7 0.69 0.99

2 a7 C 666 0 666 0 0 7 0.51 0.27

3 77 T 676 0 0 0 676 9 0.65 0.69

4 87 A 596 596 0 0 0 13 0.38 0.25

5 96 T 675 664 29 1 675 12 0.40 0.38

a 107 T 675 0 0 0 675 12 0.74 0.51

7 117 T 612 0 0 0 612 25 0.81 0.65

&8 127 A 1200 1200 0 0 0 20 0.85 0.69

9 137 G 742 0 0 742 0 11 0.38 0.23

10 148 T 858 161 17 256 858 11 0.65 0.93

11 156 G 1336 22 28 1336 128 15 0. 88 0.95

12 165 T 1001 4 2 48 1001 11 0.95 0.99

13 173 T 900 448 50 14 900 13 0.64 0.84

14 178 A 1107 1107 21 38 482 13 0.67 0.97

15 186 T 1040 78 170 31 1040 19 0.78 0.97

16 194 C 1244 11 1244 12 75 16 0.93 1.00

17 201 C 1018 220 1018 15 36 14 0.79 0.93

18 209 A 1080 1080 131 44 44 9 0.83 0.96

19 213 A 1080 1027 37 75 36 9 0. 86 0.90

20 228 G 971 4 73 971 1 13 0.93 0. 86

21 238 G 1427 246 2 1427 22 13 0.83 0.97

22 248 A 1611 1605 63 22 35 9 0.93 0.99

23 249 A 1611 1611 82 16 38 8 0.91 0.91 il
Fl nm 3

Signal Factor Intensity and Signal Factor Dev

Each base call is derived from a peak of one dye color. Secondary peaks of other dye colors
might be located under this major peak. For example, if the base call for nucleotide position
100isA:

» Signa Factor Intensity = HeightA/(HeightA + HeightT + HeightC +HeightG)
* Signa Factor Deviation = DevA/(DevA + DevT + DevC + DevG), where:
* Dev(i) = 2.0*Height(i) - Height(iL) - Height(iR) and:

» Height(iL) isthe peak height 4 bases to the left, or before, position 100:
100 - 4 = nucleotide position 96 for each peak height.

» Height(iR) isthe peak height 4 basesto theright, or after, position 100:
100 + 4 = nucleotide position 104 for each peak height.
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BasePatch Tool

You use the BasePatch Tool to narrow and sharpen broad peaks in previously run sample
traces to make the peaks more discernible in the traces, and therefore, make it easier to
identify variants in the traces. You can reprocess any type of sample trace file (ABL/ABI,
SCF) with the BasePatch tool.

You would consider running the BasePatch tool on sample traces for which
variant identification was inconclusive or difficult because of the shapes
(broadness) of their peaks.

To use the BatchPatch tool

1. Onthe Mutation Surveyor main menu, click Tools > BasePatch Tool.
The BasePatch Tool window opens.
Figure 9-34: BasePatch Tool window

BasePatch [ﬂ_hy

Input:
Output
Optiong Feak Sharpening

[¥ Baseline Subtraction Half Peak Width  |2.400 (2.4-3.0)

0 [Prels Sl Power [1250  (1.0-20)

W IUPAC Base Calls

Ok LCancel |

that contains the sample traces that are to be reprocessed.

By default, the Output directory is set to the same as that for the Input, and the Output
folder is named Processed.

3. Optionally, click the Browse button {" next to the Output field, and browse to and select
adifferent directory and/or folder in which to save the reprocessed sample traces.

4. Leaveall the Options for the BasePatch tool selected.

Option Description

Baseline Subtraction | Has a minimal affect on the reprocessing because typically the Input
sample traces already have had baseline subtraction carried out.
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Option Description

Peak Sharpening Applies the Mexican Hat Wavelet algorithm to narrow and sharpen the

peaks in the sample traces. Leave the associated Peak Sharpening values
(HalfPeak Width and Power) set to their default values.

Note: For information about the algorithm and the Peak Sharpening
values, contact tech_support@softgenetics.com for assistance.

After reprocessing, the nucleotides in the sample traces are called again.

IUPAC Base Calls

5. Click OK.

The BasePatch Tool window closes. The sample traces are reprocessed. You can now run
these samplefilesin aMutation Surveyor project to analyze the variants again. See
“ Setting up a Single Mutation Surveyor Project” on page 74.
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The HLA Tool

You use the HLA Tool to analyze Human Leukocyte Antigen (HLA) data.
The output includes a .dat file that can be loaded into NextGENe for
additional analysis.

To use the HLA tool

1. Onthe Mutation Surveyor main menu, click Tools > HLA.
The HLA Tool dialog box opens.
Figure 9-35: HLA Tool dialog box

il HLA Tool

=] [oconl o0 e

Sample Files

GenBank Sequence

File

Output

2. Inthe Samples pane, click Add to open the Open Sample File dialog box,

and browse to and select the datafilesfor analysis.

3. Inthe GenBank Sequence File pane, click Add to open the Open Seq/Gbk

files dialog box, and browse to and select the reference GenBank file for
HLA genes.

@ You can load multiple reference GenBank files for HLA genes.

4. Inthe Output field, you can leave the default value for the location of the

output files as-is (the default value is the directory path for the input
files), or you can click Set to select a different location.

5. Click OK.
After processing, the Mutation report is automatically displayed in the

Viewing and Reporting pane of the Mutation Surveyor main window. The

output includes a .dat file that can be loaded into NextGENe for
additional analysis.
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Section Contents

The Mutation Surveyor Track Manager Tool on page 310
The Import Reference Tool on page 321

Mutation Surveyor User’s Manual 308



Chapter 9
Mutation Surveyor Tools

Mutation Surveyor User’s Manual 309



Chapter 9
Mutation Surveyor Tools

The Mutation Surveyor Track Manager Tool

You can import datafrom any public or proprietary variant database into Mutation Surveyor.
The imported datais referred to as atrack in Mutation Surveyor. You use the Mutation
Surveyor Track Manager tool to import data from a database. You can import PolyPhen-2
scores, SIFT scores, Mutation Taster scores, LRT scores, PhyloP Conservation scores, and
1000 Genomes frequencies from the dbNSFP database. You can import coding and
non-coding variant information from the COSMIC database. You can import variant
information with clinical significance values from the ClinVar database. You can also use the
Track Manager to import custom databases into Mutation Surveyor and to |oad track datafor
previously run projects that contain chromosome information.

To use the Mutation Surveyor Track Manager tool to import data

1. Onthe Mutation Surveyor main menu, click Tools> Track Manager.
The Track Manager window opens. This window lists the following information:
» Thedirectory that you selected for preloaded references.
»  The preloaded reference files that you have previously imported.

* Any databases that you have previously imported. The Default Query status
indicates whether the track, by default, is queried for all projects for the selected
reference.

Figure 9-36: Track Manager window

Track Manager [ @
Reference Cireckory
| CiiProgram Files (x86)\SoftGenaticsiNextGENe\Referances Set
Genome Build
| Human_v27_3_dbsnp135_dna ~|
Track | Tvpe | Defauk Query | Revision | Last Modified
1000\ phase] _released WCF ‘fes ] Tuesday, August 26, 2014, 11:11:25
Clinvar\20131 105h dbSNP a5 u} Tuesday, December 09, 2014, 14:20:46
Cosmicls6 Cosmic ‘Yes o Tuesday, September 10, 2013, 09:17:05
dbhSFRZ.0 dbhISFR es 0 Tuesday, September 10, 2013, 16:49:13
u}

ESPRS005I-YZlvas005I-vY2 EspWCF ‘fes Wednesday, September 18, 2013, 11:05:56

Impart dBNSFP Irnport COSMIC Impart ClinYarjdbShe Import Variation Tracks | Import Gene Tracks |

| Save & Close | Close |
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2. Dothefollowing:

Verify that the Reference Directory for preloaded reference filesis correct;
otherwise, click Set to open the Browse to Folder dialog box, and then browse to and
select the correct directory.

On the Genome Build list, select the correct preloaded referencefile.

3. Optionaly, do any or al of the following as needed:

To edit the Default Query status for atrack, right-click the track, and on the context
menu that opens, click Default Query, and then click Yes or No as appropriate.

To edit atrack, continue to “To edit atrack” below.

To import data from the dbNSFP database for the sel ected reference, continueto “ To
import data from the dbNSFP database” on page 314.

To import data from the COSMIC database for the selected reference, continue to
“To import data from the COSMIC database” on page 315.

To import data from the ClinVar database for the selected reference, continue to “To
import data from the ClinVar database or any other dbSNP files” on page 316.

To import data from other custom variation databases, continue to “To import data
from other variation databases’ on page 317.

To load track data for previously run projects that contain chromosome information,
continueto “To load track data for previously run projects’ on page 319.

To edit a track

To edit atrack, you must load one or more files that specify the records that are to be
included for reporting purposes and/or files that specify the records that are to be excluded.
You can also edit the column property settings for theimported track. You must load thefiles
from the database that you are editing. For example, if you are editing records from the
COSMIC database, then you must load COSMIC database files.

1. Right-click on the track that you are editing, and then on the context menu that opens,
click Edit.

The Edit Track wizard opens. See Figure 9-37 on page 312.
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Figure 9-37:

Edit Track wizard

Edit Track

Revisian
1]

Actions Date
Create

Revislon:
Auithar:

1}

Modfied time:
Connments:
Tatal record number: a

added: 40525
removed: 0

Tota! column rumber: 0
ad

ded: 11
removed: 0
modified: 0
added column: 10
added column: INFO_CLMHGYS
added calumn!INFO_CLNALLE
added column: INFO_CLMSRC
added calumn: INFO_CLMORIGIN
added column: INFO_CLMSRCID
added column: INFO_CLMSIG
added column:INFO_CLNDSDE
sdded column: INFO_CLNDSDEID
added column: INFO_CLMDBN
added column: INFO_CLMACC

Include [ Exclude Files |

2. Click Include/Exclude Files.
The Include/Exclude Files page opens.
Figure 9-38:

Include/Exclude Files page

Include/Exclude Files

Files to indude

Files to exdude

Load

Remove

Remove Al

Load

Remove

e b |

Remove Al

Name | ClinVar

Type | dbship

Version I 142

MNext I

Cancel |
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3. Do oneor both of the following:

» For the Include pane, click Load, and then browse to and select the files that define
the records that are to be included for reporting purposes.

»  For the Exclude pane, click Load, and then browse to and select the files that define
the recorded that are to be excluded for reporting purposes.

4. Click Next.

The Column Properties Settings page opens.

Figure 9-39: Column Properties Settings page

Codumn Properties Setting @
Track THes | Preview | status | Memesic | Deseription -
10] FEDETESETHT Display Oriky Shrireg DEZNP WARTAMT
INFO_CLNHGYS: WC_D00001. 1000555, Display Only Shrireg NFC “YARTENT NANES FR
IMFO_CLMALLE _String 1 Désplay Cnky String INFO CARTANT ALLELES F = [Bioplor erky =
THFC_CLNGRE QS _aledc_Wariant Cisplyy Onby Shrireg IFC “SARTANT CLIMNICAL
NFO_CLNORTGIN z Cisplay and Fitering  String [MFC "ALLELE ORIGIN. O
[NFO_CLNSREID JOEEEO00L Casplay Onke Shrirg [MFC “VARTANT CLINEZAL
[NFO_OMSE 1 Cisplay and Fitering  Slring [MFC “VARTANT OLINEZAL
[NFZ_ONDE0E Hadizen Cisplay Onke Shrire) [MFC “VARTANT DISEASE [ =
[NF_ONDECEI 0025202 Cisplay Onke Sirire [MFC “ARTANT DISEASE [
[MFC_CLNGEN melenona Cisplay Onkby Strireg [MF O "YARTANT DISEASE P Loy
[NFr_CLMeCC It s SLELN Display Onky Strireg [MFC “ARTANT AIOESEIC -~
CHAOM 1 Chr Shrrg
PO5 rrLe Chrios S
HEF ] WT_SEQ Shring
AT 5 RUT_SEQ String
GuaL . Skp rknger
RIC a Skip Shriregy
NFO_RS DETSGETAT Display Oriky Erfegier NFC "DESHP ID(LE.RS
IMFO_RSFOS BIELE Skipy hnger
INFO_RY 1 Shipy kg
[NFO WP TEO0G00D0C0L000, ., Ship Strina
etk | [ samet | cowa |

5. Optionadly, select afield (CTRL-click to select multiple fields), and then do one or both
of the following as needed:

» Sdlect adifferent identifier on the dropdown list on the right side of the dialog box.

» Select adifferent field data type (String, Integer, or Data).

Setting Description
Skip Ignore the information in the field.
Display Only View the information in the Mutation report.

Display and Filtering

View the information and filter based on the information in the Mutation
report.

Chr The chromosome number.

ChrPos The chromosome position.

Chr&Pos The chromosome number and position concatenated, for example:
1:69523.

Mutation Call Mutation call at the indicated position.

WT_SEQ The wild type sequence.

MUT_SEQ The mutant sequence.
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6.

7.
8.
9.

Click Next.

The imported files are processed, and then an Import Completed message opens.
Click OK to close the message and return to the Edit Track wizard.

Click OK to close the Edit Track wizard and return to the Track Manager window.

Click OK to close the Track Manager window.

To import data from the dbNSFP database

1

Click Import doNSFP.
The Import doNSFP dialog box opens.

Figure 9-40: Import dbNSFP dialog box

Import dbMSFP

Open dbMNSFP website

B3
Add
Remove
Remove Al

Group | dbNSFP

Name |

m ........... i | — |

o a0 M w

Optionally, click About to open a dialog box that provides a link to an article that
details the dbNSFP database.

Click Open dbNSFP website.

A dbNSFP website page that has options for downloading different versions of the
database opens.

Download the appropriate version of the database for your work.

Click Add to browse to and select the downloaded files.

In the Name field, enter the name or version number for the downloaded database.
Click OK.

The Import doNSFP dialog box closes. NextGENe can now automatically query the
dbNSFP database for alignments to the whole human genome reference and to the NC
and NT accession GenBank files.

314

@ To load dbNSFP information for previously run projects, continue to “ To load

track data for previously run projects’ on page 319.
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To import data from the COSMIC database

1. Click Import COSMIC.
The Import COSMIC dialog box opens.
Figure 9-41: Import COSMIC dialog box

Import COSMIC (=23

Guidelines on Use of COSMIC Data | Open FTP Folder for Download |

Load Coding Variants: CosmicCodingMuts_vXX_DDMMYY'YY_noLimit.vcf.gz
Load MonCoding Variants: CosmicMonCodingVariants_vXX_DDMMYYYY_noLimit. vcf.gz

‘ Load File

L

Remove File

Group | Cosmic

Name |

| ¢ Cancel |

Optionally, you can click Guidelines on Use of COSMIC data to go to a web page
provided by Sanger with guidelines and information about the public use of
COSMIC data.

2. To download the COSMIC database for coding or non-coding variants, click Open FTP
Folder for Download.

The Sanger COSMIC FTP site opens. This site contains all the COSMIC database files
that are available for downloading.

3. Do oneor both of the following:

» Todownload coding variant data, select the appropriate
CosmicCodingMuts vXX_DDMMYYYY_noLimit.vcf.gz file.

» To download non-coding variant data, select the appropriate
CosmicNonCodingMuts vXX_DDMMYYYY _noLimit.vcf.gz file.

In either case, the exact file name changes with new versions of the database. At
the prompt to Open or Save thefile, click Save to save the fileto a location of your
choice.

4. Click Load File and select the files to load.

@ Both the coding and non-coding files can be loaded at the same time.
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5. Inthe Namefield, enter the name or version number for the downloaded files.

If you loaded two files with different version numbers, you can label to indicate
@ this, for example, v58-v57.

6. Click OK.

The Import COSMIC dialog box closes. Mutation Surveyor can now automatically
guery the COSMIC database files for alignments to the whole human genome reference
and to the NC and NT accession GenBank files.

To load COSMIC tags for previously run projects, continue “ To load track data
for previously run projects’ on page 319.

To import data from the ClinVar database or any other doSNP files

You can import data from a ClinVar database, or any other doSNP files that are available
from NCBI. When you import a ClinVar database, the clinical significance value for each
variant is also automatically imported.

1. Click Import ClinVar/dbSNP.
The Import Clinvar/dbSNP dialog box opens.
Figure 9-42: Import ClinvVar/dbSNP dialog box

Import ClinVar/dbSHP (=)
Open FTP Folder ko Download YCF
Add
Remove
Remove All
G -
Mamne |
| Cancel |

2. Choose the appropriate group—ClinVar or doSNP for any other doSNP database.
3. Click Open FTP Folder to Download VCF.

The NCBI FTP site opens. Thissite contains all the ClinVar or dbSNP database files that
are available for downloading.

4. Download the appropriate version of the database.
5. Click Add to browse to and select the downloaded files.

6. Inthe Namefied, enter the name or version number for the downloaded database.
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7. Click OK.
The Import ClinVar/dbSNP dialog box closes.

To load ClinVar or other doSNP information for previously run projects, continue
@ to “ To load track data for previously run projects’ below.

To import data from other variation databases

If you download data from variation databases other than dobNSFP, COSMIC, or ClinVar,
you can also import this datainto Mutation Surveyor.

1. Click Import Variation Tracks.
Thefirst page for the Import Variation Tracks wizard opens.

Figure 9-43: Import Variation Tracks wizard

Import Variation Tracks

==
T

Group | custom ~|

Name |

Cancel

2. Click Add to browse to and select the downloaded files.
3. Inthe Namefied, enter the name or version number for the downloaded database.
4, Click Next.

The Column Properties Settings page opens. This page lists all the different fieldsin the
imported files, the information that is contained in each field, and the field data type
(String, Integer, or Data.) You can use thisinformation that is displayed on this page to
verify that Mutation Surveyor is correctly identifying and reading the information in the
fields. When the page first opens, by default, the information is sorted al phabetically by
Track Title. You can click the column header for Track Title, Status, or Numeric to
change the sort order. See Figure 9-44 on page 318.
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Figure 9-44: Import Variation Tracks wizard, Column Properties Settings page
Column Properties Setting @
Track Titles | Preview | Status | MHumeric Description -
CHROM 1 Chr String
POS 97404 ChrPas String
his] rs140739101 Display and Filtering ~ String Chr -
REF GA WT_SEQ String
ALT G MUT_SEQ String
QUAL . Display and Filtering ~ Integer =
INDELS 0 Display and Filtering  String b
SVM 0 Display and Filtering  String =
INFO_DBSNP dbSHP_131 Display Only String
INFO_EA_AC 4 Display Only String @]
INFO_AA_AC 12 Display Only String -
INFO_TAC 10 Display Only String
INFO_MAF 0.0 Display Only String
INFO_GTS GG Display Only String
INFO_EA_GTC 0 Display Only String
INFO_AA_GTC 1 Display Only String
INFO_GTC 0 Display Only String
INFO_DP 37 Display Only Integer
INFO_AA T Display Only String
INFO_FG MM_177987. Zutr-3 Display Only String
INFO HGVS CDNA VAR MM 005151.3:c.-16 -... Display Only String INFO "HGVS CODING DMA 7
< I 3
<<Back | { T shext I Cancel |

You can select afield (CTRL-click to select multiple fields), and then you can select a
different identifier for the field on the dropdown list on the right side of the page, or you
can select the appropriate field data type (String, Integer, or Data). You can aso use the
dropdown list to choose which fields to use for display, for display and filtering, and
which fields can be skipped for import.

Setting Description
Skip Ignore the information in the field.
Display Only View the information in the Mutation report.

Display and Filtering

View the information and filter based on the information in the Mutation
report.

Chr The chromosome number.
ChrPos The chromosome position.
Chr&Pos The chromosome number and position concatenated, for example:
1:69523.
Mutation Call Mutation call at the indicated position.
WT_SEQ The wild type sequence.
MUT_SEQ The mutant sequence.
5. Click Next.

The selected database files are imported into Mutation Surveyor. The Import Variation
Tracks wizard closes. You return to the first page of the Import Variation Tracks wizard.
The dialog box displays the imported database files, or tracks.

6. Click OK.

The Import Variation Tracks wizard closes.

&
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To load variation information for previously run projects, continue to “ To load
track data for previously run projects’ on page 319.
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To load track data for previously run projects

1. Open the project in Mutation Surveyor that contains a GenBank reference with
chromosome coordinates.

@ The project must contain a GenBank reference that has chromosome coordinates.

2. Onthe Mutation Surveyor main menu, click Process > Query Reference Tracks.

The Query Reference Tracks dialog box opens. The dialog box listsall the tracksthat are
available for the project reference. By default, all the tracks are selected.

Figure 9-45: Query Reference Tracks dialog box
B4 Query Reference Tracks EI@

Feference Root Directory:

|E:\Program Files [#86\S oftGenetics\NextGENe\R eferencesh Fun TrackManager

Select Genome Build:
|Human_v3?_3_dbsnp1 35 _dna j

Track Information |
1000g\phazel_released WCF

CosmichEE Coszmic

dbMSFPY2.0 dbNSFP

ESPESO0S|-24E5005142 Esp\/CF

(] 8 | Cancel |

3. Verify that the correct directory is displayed for the Reference Root Directory.

The Query Reference Track function was originally designed for NextGENe, and

@ was brought over “ as-is’ into Mutation Surveyor. Even if NextGENe is not
installed on the same client as Mutation Surveyor, the Reference Root Directory is
automatically created and set to the default location for the Reference Root
Directory in NextGENe, and you cannot changeit. If NextGENe isinstalled on the
same client, then the directory is specified in the Process Options for NextGENe.
To change the directory, you must edit the Process Options for NextGENe. See the
NextGENe User Manual for detailed information.
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4. Select the appropriate whole genome build.

5. Leaveadll the available tracks selected, or clear the selections for the tracks that you do
not want to query for the project.

6. Optionaly, if thetrack that isto be queried for the project is not available, then click Run
Track Manager to open the Track Manager tool and import the database. See “The
Mutation Surveyor Track Manager Tool” on page 310.

7. Click OK.

The Query Reference Tracks dialog box closes. The track information for the project is
modified accordingly. If new tracks have been added to the project, then the tracks are
loaded and the information from the tracks can be displayed in the Mutation table in the
GAD.

@ See “ Variation Tracks Settings dialog box” on page 91.
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The Import Reference Tool

If you intend to import external annotation databases into Mutation Surveyor or if you want
to use the Knowledge Database, then you must import the appropriate genome reference. For
access to a needed reference file, you have two choices:

* You can download preloaded reference files through SoftGenetics' s ftp server, and then
import the downloaded reference filesinto Mutation Surveyor.

* You canimport a preloaded reference file into Mutation Surveyor from aDVD that
SoftGenetics can send to you upon request.

See http: //mww.softgenetics.conVNextGENe_011.html for a list of preloaded
@ reference files that are available upon request on a DVD.

You cannot import and use preloaded reference files if you have not installed
MySQL. If you did not install MySQL when you installed Mutation Surveyor, then
you can also use the NextGENe Reference Setup Wizard to do so.

If the genome you are interested in aligning to is not available on SoftGenetics's
ftp site, or on a DVD, you can contact SoftGenetics and request a custom genome.

To download and/or import preloaded reference files

The Import References tool was originally designed for NextGENe, and was
@ brought over “ as-is” into Mutation Surveyor. As a result, even if you do not have
NextGENe installed on the same client as Mutation Surveyor, the tool is till
labeled with * NextGENe” and not * Mutation Surveyor.”
1. Click Import Reference.

The NextGENe Reference Setup Wizard opens. See Figure 9-46 on page 322.
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Figure 9-46: NextGENe Reference Setup Wizard
uNartGENeReferenceSetup EI =] @

Welcome to the NextGENe
Reference Setup Wizard

This wizard will guide you through the installation of
MextGEMe Reference.

It iz recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Next to continue,

MNext = ] | Cancel

2. Click Next.

The Reference Selection page opens. If you have inserted a DVD into the client
DVD/CD drive, the reference filethat is on the DVD islisted in the References on DVD
pane. Also, when the Reference Setup wizard first opens, regardiessif NextGENeis
installed on the same client as Mutation Surveyor, the default installation directory for
the reference files is automatically created and set to the NextGENe default reference
directory.

C:\Program Files (x86)\SoftGenetics\NextGENe\References
Figure 9-47: NextGENe Reference Setup Wizard, Reference Selection page

u MNextGEMe Reference Setup EI =] @
Reference Selection =
Select which indexes NextGENe Reference will install ﬂ
References on DVD: References on FTP: List |

Installation Directory:

C:\Program Files (x86)\SoftGenetics\NextGENe \References Browse
| < Back |[ Mext = ]| Cancel |

3. Optionaly, click Browse to open the Browse for Folder dialog box, and then browse to
and select a different installation folder.
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4. If you are downloading a preloaded reference file from SoftGenetics's ftp site, continue
to Step 5; otherwise, if you are importing a prel oaded reference file from aDVD,
continue to Step 6.

5. Toview al the available reference genomes on SoftGenetics's ftp server, click List.

The References on FTP paneis populated with alist of all the available reference
genomes.

If the genome that you want to import is not available, you can contact
SoftGenetics and request a custom genome.

6. Select thereferencefilethat isto beimported, or CTRL-click to select multiple
non-continuous reference files, or SHIFT-click to select multiple continuous reference
files.

7. Continueto “To confirm that MySQL isinstalled” below.

To confirm that MySQL is installed

1. Click Next.

The MySQL Settings page opens. If MySQL has been installed correctly, and the
connection to the database is successful, then “MySQL installed” and “MySQL
connection successful. Ready to Import” are displayed on the page, and you can continue
to Step 3; otherwise, if either or both of these messages are not displayed, then continue

to Step 2.
Figure 9-48: NextGENe Reference Setup Wizard, MySQL Settings page
u MNextGEMe Reference Setup EI =] @
MySQL Settings -
Enter the setting NextGEMe Reference will use to access MySQL H
MySQL Connection Settings:
Host: localhost
User: softgenetics
Password:  database
Port: 3306
Check Connection
MySQL Installation:
[ check Installation | [ installmysqL |
| < Back |[ Install ] | Cancel

2. Do oneor both of the following:

o If“MySQL installed” is not displayed on the page, then click Install MySQL.
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If MySQL cannot be installed successfully, contact tech_support@softgenetics.com.

o If“MySQL instaled” is displayed, but “MySQL connection successful. Ready to
Import” is not displayed, then click Check Connection.

If the message MySQL Connection Successful is displayed, then continueto Step 3;
otherwise, contact tech _support@softgenetics.com.

3. Click Install.

The Installing page opens. The page shows the status of downloading each referenced
index file.

Figure 9-49: NextGENe Reference Setup Wizard, Installing page

n NextGEMe Reference Setup EI =122
Installing -
Flease wait while NextGENe Reference is being installed. u

Downloading Celegans_ws195_dna.zip

Connecting ...

Cancel

After all the selected prel oaded reference files have been successfully downloaded and
imported into Mutation Surveyor, the Installing page is updated with an Installation
complete message. See Figure 9-50 on page 324.

Figure 9-50: NextGENe Reference Setup Wizard, Installing page

n NextGEMe Reference Setup EI =122
Installation Complete —
Setup was completed successfully. u
Completed

Output folder: C:\Program Files {x386)\SoftGenetics\NextGENe \References
Extract: 7z.exe

Extract: 7z.dl

Delete file: 7z.exe

Delete file: 7z.dll

Qutput folder: C:\Jsers\SPECTR ~1\AppData'Local{Temp

Delete file: mysgl.exe

Completed

Close Cancel
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If you encounter any problems during the downloading and importing of the
selected reference files, contact tech_support@softgenetics.com.

4. Click Close.

The NextGENe Reference Setup Wizard remains open. The preloaded reference filesare
now available for use in Mutation Surveyor.

5. Repeat both “ To download and/or import prel oaded reference files’ on page 321 and “ To
confirm that MySQL isinstalled” on page 323 as many times as heeded to download and
import al your required preloaded reference files.

6. After you have downloaded and imported all your needed prel oaded referencefiles, click
Cancel to close the NextGENe Reference Setup Wizard and continue with your work in
Mutation Surveyor.
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Mutation Surveyor Specialized
Applications

In addition to the specific functions for which Mutation Surveyor is designed, you can use
Mutation Surveyor for some specialized applications.

This chapter covers the following topics:
“Methylation Detection” on page 329.
e “Mutation Quantifier Function” on page 331.
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Methylation Detection

A variety of options are available for analyzing methylated DNA. Mutation Surveyor is
designed specifically for analyzing methylated DNA that has undergone bisulfite treatment.
When you use Mutation Surveyor to analyze methylated DNA that has undergone bisulfite
trestment, the following caveats apply:

e You must use aGenBank SEQ file as the referencefile.

* You must use the SEQ File Editor tool to convert the reverse complement sequence for
the GenBank file to the forward strand orientation and then save the file as areverse
complement. See “ SEQ File Editor Tool” on page 257.

* Youmust select Methylation on the Otherstab on the Mutation Surveyor Project Settings
dialog box and you must specify whether the method of detection isto be
Automethylation or Set by User. See* Otherstab” on page 70.

Typically, Automethylation is the preferred option. When this option is selected,
Mutation Surveyor optimizes the conditions for methylation detection which
minimizes the number of mutations that are detected. By minimizing the number of
detections, the analysis is simplified but its accuracy is maintained.

Bisulfite treatment of single-stranded DNA followed by PCR converts unmethylated
cytosines that are outside of CpG islands to uracil. Unmethylated cytosines that are in CpG
islands are also converted to uracil. Methylated cytosines are not converted. When
evaluating bisulfite-treated DNA, Mutation Surveyor reads the cytosines that have been
converted to uracils as thymines and methylated cytosines simply as cytosines.

Figure 10-1: Bisulfite treatment and PCR of methylated DNA

Allele 1 (methylated) Allele 2 (unmethylated)

m
---ACTCCACGG---TCCATCGCT--- ---ACTCCACGG---TCCATCGCT---
-=-TGAGGTGCC-~-AGGTAGCGA-~~ ---TGAGGTGCC---AGGTAGCGA---

Bisulfite treament
Alkylation

Spontaneous denaturation
---AUTUUAUGG---TUUATCGUT--- ---AUTUUAUGG---TUUATUGUT--~
---TGAGGTGUU---AGGTAGCGA-—- ---TGAGGTGUU---AGGTAGUGA-—-

\/

Non-methylation-specific PCR
Methylation-specific PCR

Differentiation of bisulfite-generated polymorphisms

Because unmethylated sample positions in the comparison region are read as thymine, these
sample positions align to the reference file and Mutation Surveyor does not call mutations at
these positions. Mutation Surveyor instead calls mutationsin the comparison region only at
positions where thereis partial or complete methylation.
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&

How Mutation Surveyor calls mutations for methylated DNA assumes 100%
conversion of the unmethylated cytosines to uracil during bisulfite treatment. To
visually evaluate and confirm this assumption, a Methylation report is available.
See “ Methylation report” on page 205.

Figure 10-2 isan example of aGAD for a methylation detection analysis. The top paneisthe
reference trace that was synthesized from the derivative GenBank file. The horizontal blue
lines indicates positions where the reference file was originally a cytosine. The middle pane
isthe sample trace. The bottom pane is the mutation detection trace.

Figure 10-2: GAD for methylation detection

330

mathylation_compl_R_Synthesis_S9147, scf <-- Quality(0-100):91
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20 .-",L 'UI '{M IF"l
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Mutation Quantifier Function

The Mutation Quantifier function quantifiesthe alleleratios (normal allele and mutant allele)
of Sanger sequencing traces at specific locations in the genome. You can use software
determined standards or set your own standards for calculating the mutant peak percentage
according to the following formula:

100 x [Mutant peak intensity/(Mutant peak intensity + Normal peak intensity)]

To run the Mutation Quantifier function

1. After running a Mutation Surveyor project, open the GAD for the project.
2. Onthe GAD toolbar, click the Mutation Quantifier button 3 | .

The Mutation Quantifier dialog box opens. This dialog contains atab for every contig in

the Mutation Surveyor project.
Figure 10-3: Mutation Quantifier dialog box
Mutation Quantifier ]
Method: & Standardized Allsls Ratio " Simplfied Allele Ratio
CortigIR | Conti2F | Contig2R | Contig?F | ConigaR | ContigdF | Cantigdh | ContioSF | ContighR | ContiofF | ContiogR |
Select Standard 1 [ 05%)
[ =]
Select Standard 2 [100%)
[ =]
¥ Process Mutations
-
[¥ Points of Interest
Paints of Interests [ bps.]: |
{eg: 100,200:300-400:3000...;
TR Cancel |

3. Select the method by which to run the quantification—Standardized Allele Ratio or
Simplified Allele Ratio.

The information that is displayed in the Mutation Quantifier report is completely

@ different based on the method that you select. To see how two alleles vary with one
sample trace, select Smplified Allele Ratio. To see how two alleles vary as
compared to two Sandard traces, select Sandardized Allele Ratio.

4. |If you selected Standardized Allele Ratio, continue to Step 5; otherwise, continueto Step
6.

Mutation Surveyor User’s Manual 331



Chapter 10
Mutation Surveyor Specialized Applications

5. For each contig in the project, do the following:

» Standard 1—The Standard 1 dropdown list isalist of all the sample files contained
in the selected contig. Standard 1 serves as one of the control files for the mutation
guantification calculation. Ideally, the sample file should show a mutation peak
percentage of 0%, meaning that only the normal peak is present in the sample. You
can select a sample file from the Standard 1 dropdown list, or leave the Standard 1
field blank to have Mutation Surveyor select the standard file.

o Standard 2—The Standard 2 dropdown list isalist of all the sample files contained
in the selected contig. Standard 2 serves as one of the control files for the mutation
guantification calculation. Ideally, the sample file should show a mutation peak
percentage of 100%, meaning that the normal peak is not present in the sample. You
can select a sample file from the Standard 2 dropdown list, or leave the Standard 2
field blank to have Mutation Surveyor select the standard file.

Ideally, the sample file should show a mutation peak percentage of 100% however,
if necessary, you can select a heterozygous sampl e file that shows a mutation peak
percentage of 50%.

6. Select the options for the quantification.

Option Description
Process Mutations Select this option to quantify substitution mutation peaks.
Process 2D Small Select this option to quantify 2D small peaks that have been identified
Peaks by Mutation Surveyor.

Note: You can select this option only if Check 2D Small Peaks
(Mosaic) was selected for the project. See “Check 2D Small
Peaks (Mosaic)” on page 69.

Points of Interest Select this option to enter specific loci for quantification of mutation
peaks.

7. Click OK.

The Mutation Quantifier report window opens. The information that is displayed in the
report and the toolbar buttons that are available depend upon the option that you selected
in Step 3—Standardized Allele Ratio or Simplified Allele Ratio. In addition, the buttons
that are available on the toolbar are different. See:

e “Mutation Quantifier report, Standardized Allele Ratio selected” on page 333.
» “Mutation Quantifier report, Simplified Allele Ratio selected” on page 335.

332 Mutation Surveyor User’s Manual



Chapter 10
Mutation Surveyor Specialized Applications

Mutation Quantifier report, Standardized Allele Ratio selected

With Standardized Allele Ratio selected, the Mutation Quantifier report displays the percent
decrease in intensity for the normal nucleotide peak relative and the percent increase in
intensity for the mutant nucleotide peak for all identified mutationsin the sample files. The
report also contains atoolbar with buttons that are specific for working with the report and
for changing the information that is displayed in the report.

Figure 10-4: Mutation Quantifier report, Standardized Allele Ratio selected

&l Mutation Quantifier Report o | B i
@ 3200 |
Mo | Cantig | Sample GenBank Base Seq | Standardl Standard2 Mutation | SC Drop | 5C Gain | -
1 1R 4] BRCAI_012345_10B.. ERCAl.gbk 30810 0% -BRCA1_185729.. 50%-BRCAI_0M234. T4 FiiE4 FiiE4
2 1R 4] BRCAI_012345_10B.. ERCAl.gbk 30810 0% -BRCA1_185729.. 50%-BRCAI_0M234. T4 FiiE4 FiiE4
3 1R 4] BRCAI_012345_10B.. ERCAl.gbk 30944 0% -BRCA1_185729.. 50k -BRCA1_M234. C-»T FiiE4 FiiE4
4 1R 4] BRCAI_012345_10B.. ERCAl.gbk 30944 0% -BRCA1_185729.. 50k -BRCA1_M234. C-»T FiiE4 FiiE4
5 1R 4] BRCAI_012345_10B.. ERCAl.gbk 30974 0% -BRCA1_185729.. 50%-BRCA1_0M234. G4 FiiE4 FiiE4
E 1R 4] BRCAI_012345_10B.. ERCAl.gbk 30974 0% -BRCA1_185729.. 50%-BRCA1_0M234. G4 FiiE4 FiiE4
7 1R 4] BRCAI_012345_10B.. EBRCAl.gbk 30957 0% -BRCAT_185729.. 100%-BRCA1_0123. G4 100% 100%
g 1R 4] BRCAI_012345_10B.. EBRCAl.gbk 30957 0% -BRCAT_185729.. 100%-BRCA1_0123. G4 100% 100%
9 1F (4] BRCA1_012345 10B.. BRCA1.gbk 30869 0% -BRCA1_185729.. 50%-BRCA1_0M234. C-» 4 0% FiiE4
10 1F (4] BRCA1_012345 10B.. BRCAl.gbk 30869 0% -BRCA1_185729.. 50%-BRCA1_0M234. C-» 4 0% [Fiix4
Column Description
Contig Contig number for the sample file and the direction of the sample file.
Sample Sample filename.
GenBank The SEQ/GBK reference file to which the sample file was compared.
Base Seq The genomic position of the mutation in the sample file.
Standardl The sample file used for Standard 1.
Standard2 The sample file used for Standard 2.
Mutation The mutation shown as Normal Base > Mutant Base.

Note: If the mutation is heterozygous, for example, G > GA, then only
the mutant allele (in this example, A) is displayed in the
Mutation Quantifier report.

SC Drop Single Color Drop. Measures the drop in peak intensity at the normal
position by normalizing the peak intensity between the reference peak
from Standard 1 and the sample peak at the first four positions on both
sides of the normal peak that are located greater than 1 bp away from
the normal peak (referred to as the local area) and that have the same
color as the mutant peak.

SC Gain Single Color Gain. Measures the increase in peak intensity at the
mutant position by normalizing the peak intensity between the reference
peak from Standard 2 and the sample peak at the first four positions on
both sides of the variant that are located greater than 1 bp away from
the mutant peak (referred to as the local area) and that have the same
color as the mutant peak.

Note: Neighboring peaks at +/- 1 bps are not used for the measurement because their intensities
are often affected by the mutation. Single color peaks that might contain mosaic or
heterozygous mutations are also not used for the measurement. If such a peak is found in
the local area, then drop or gain cannot be calculated.

Note: A question mark (?) indicates inconclusive data that was the result of poor standards or
poor peaks in the local area, such as mosaic or heterozygous mutations.
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Thereport isinteractive:

» To sort the report results, click any column heading.

* Toview the electropherogram for a mutation compared to the electropherograms for the
standards, double-click the mutation. The mutationismarked with ared dot in thedisplay.

&

In Figure 10-5, the horizontal red bars were manually added to assist you with
visualization. They do not normally appear in the display. For thedropin“C,”
compare the Cs between Sandard 1 and the sample. For theincreasein“ T,”
compare the Ts between Sandard 2 and the sample. The sample drop displays a
“?" because the Csin the local area of the sample peak are heterozygous, and
reliable determination of the drop is not possible.

Figure 10-5: Display for mutation quantification, Standardized Allele Ratio selected
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Mutation Quantifier report, Simplified Allele Ratio selected

With Simplified Allele Ratio selected, the Mutation Quantifier report displays all peak
valuesin RFUs rather than as percentages. The report also contains a toolbar with buttons
that are specific for working with the report and for changing the information that is

displayed in the report.

Figure 10-6: Mutation Quantifier report, Simplified Allele Ratio selected

-

rg'g'f Mutation Quantifier Report = | B i
@ (o=
Mo | Contig |D | Sample File Mame Position | Mormal | Mutation | Morm_Height | Mut_Height Morm_Meigh... | Mut_Meighbor | Morm_Percer
1 1R (4] BRCA1_012345 10B.. 30747 C G 936 1] 1435 1306 100.00%
2 1R (4] BRCA1_012345 10B.. 30747 C G 936 1] 1435 1306 100.00%
3 1R (4] BRCA1_012345 10B... 30753 C G 1294 224 1558 1388 85.24%
4 1R (4] BRCA1_012345 10B... 30753 C G 1294 224 1558 1388 85.24%
5 1R (4] BRCA1_185729 10B... 30753 C G 1258 143 1453 1322 89.79%
B 1R (4] BRCA1_185729 10B... 30753 C G 1258 143 1453 1322 89.79%
7 1R (4] BRCA1_012345 10B... 30803 A G 1890 116 1573 1657 94.22%
a 1R (4] BRCA1_012345 10B... 30803 A G 1890 116 1573 1657 94.22%
9 1R (4] BRCA1_185729 10B... 30803 A G 1663 g2 1488 1604 95.32%
10 1R (4] BRCA1_185729 10B... 30803 A G 1663 g2 1488 1604 95.32% -
4 m 3
2768 items 0 items selected
Column Description
Contig Contig number for the sample file and the direction of the sample file.
Sample Sample filename.
Position The genomic position of the mutation in the sample file.
Normal The normal base as reported for the reference.
Mutation The mutant base as reported in the GAD.
Note: If the mutation is heterozygous, for example, G > GA, then only
the mutant allele (in this example, A) is displayed in the
Mutation Quantifier report.
Norm_Height The peak height (in RFUs) of the normal allele.
Mut_Height The peak height (in RFUs) of the mutant allele.

Norm_Neighbors

Average peak height (in RFUSs) for the first four base positions on both
sides of the normal peak that are located greater than 1 bp away from
the normal peak (referred to as the local area) and that have same color
as the mutant peak.

Mut_Neighbor

Average peak height (in RFUSs) for the first four base positions on both
sides of the mutant peak that are located greater than 1 bp away from
the mutant peak (referred to as the local area) and that have same color
as the mutant peak.

Norm_Percent

Normal peak percentage.

Mut_Percent

Mutant peak percentage.
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Thereport isinteractive:

» To sort the report results, click any column heading other than Mut_Height,
Norm_Neighbor, Mut_Neighbor, or Mut_Percent.

» Toview the eectropherogram for amutation, double-click the mutation. The mutation is
marked with ared dot in the display.

Figure 10-7: Display for mutation quantification, Simplified Allele Ratio selected
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Mutation Quantifier toolbar

The Mutation Quantifier report toolbar contains buttons that are specific for working with
the report and for changing the information that is displayed in the report.

Figure 10-8: Mutation Quantifier report toolbar

PSRt ol =

Button Description

Quantify—Opens the Mutation Quantifier dialog box. See “To run the
i Mutation Quantifier function” on page 331.

Edit Groups—Auvailable only when Standardized Allele Ratio is selected.
Opens the Quantification Group Editor dialog box You can use the
functions on this dialog box to manually select the sample files for
Standard 1 and Standard 2 and recalculate the mutation quantification
based on the settings (Process Mutations, and so on) that you
previously selected in the Mutation Quantifier dialog box. See
“Quantification Group Editor dialog box” on page 337.
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Button Description

5 Report Settings—Available only when Standardized Allele Ratio is

¥ selected. Opens the Quantifier Report Settings dialog box which
contains options for filtering the information that is to be displayed in the
report. See “Mutation Quantifier report settings dialog box” on page 338.

Display Mutations with 1D/2D Settings—Toggles the GAD between the
1D and 2D views.

L8
e Note: With 1D settings selected, more low confidence mutation calls
might be included in reports.

Save Report—Opens the Save Report As dialog box in which you can
= specify a name and location for saving the report as a .txt file.

Quantification Group Editor dialog box

You can use the functions on the Quantification Group Editor dialog box to manually select
the samplefiles for Standard 1 and Standard 2 and recal culate the mutation quantification
based on the settings (Process Mutations, and so on) that you previously selected in the
Mutation Quantifier dialog box.

Figure 10-9: Quantification Group Editor dialog box

Quantification Group Editor @
Contig 1F ()

" Eont?g 1R8] DMA Quantify Group
(- Cantig 2F (8] Samples:

iz Contig 2R (6] Seqlndex: [ =) a[ ] [BRCAT_DIZ34510A1F_0 020071128 2214
- Cantig 3F (5] = BRCAT_D12345 1042 F_0_o_2007-12-20_13-25
[ Contig 3R (8] GenBank: BRCAT_185729_104_1_F_1_s_2007-10-22_19-33
- i ERCAT AmplD.gbk BRCAT_185723 104_2 F_0_s_2007-10-23 1813
Lontig 4F [E) [BRCAT_AmpID o BRCA&1_264381 10471 F_1_o_2007-11-15.1830

- Centi 4R (E) . BRCAT 254381 104_2 F_(_j_2007-10-11_16-26-
f2- Contig 5F (5] Standard 1: _ A F U _

[&1- Contig 5 [5) | =0 =

" Contig BF (8] Standard 2:

- Cantig R (6]

- Contig 7F [6) | =foo %
[ Contig 7R (6]

- Cantig BF (6] 4 4dd = Delete " Update
[ Contig &R (8]
[l Contig 5F (8]
(- Contig 9R (8]
[ Contig 10F (8]
[ Contig 10R (£)
[ Contig 11F [E)
[ Contig 11R (8]
[ Contig 12F (E)
(- Contig 12R (£)
- Contig 13 [6]

Base Seq | GeneBank | Standard 1 | Standard 2 Samples |

Ok LCancel
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1. Inthe Seq Index field, enter the genomic position of a known mutation in the selected
mutation project and press [Enter].

Mutation Surveyor automatically identifies the base change and in the Samples pane,
displays and highlights all the sample files that contain the specific mutation. Mutation
Surveyor also automatically identifies the GenBank file to which the sample files were
compared and selects the sample files for Standard 1 and Standard 2.

2. Do one of thefollowing:

If you are satisfied with Mutation Surveyor’s 1. Click Add to update the Mutation Quantifier
automatic selections: table with these selections.

2. Click OK to recalculate the mutation
quantifications based on the settings that you
previously selected in the Mutation Quantifier
dialog box.

If you are not satisfied with Mutation Surveyor's | 1. Make any changes as needed (for example,
automatic selections: select a different sample file for Standard 1).

2. Click Update to update the Mutation
Quantifier table with these selections.

3. Click OK to recalculate the mutation
quantifications based on the settings that you
previously selected in the Mutation Quantifier
dialog box.

Mutation Quantifier report settings dialog box

The Quantifier Report Settings dialog box contains options for filtering the information that
isto be displayed in the report.

Figure 10-10: Quantifier report settings dialog box
rQuantl'ﬁer Report Settings [-ﬁ-r

Colurmns ]

[ Show Standards

[v Shown Sample Threshold
sChop »= [0

i - =1
SCGan = 5 = 4

For Each 2D Sample v
juls LCancel |
Option ‘ Description
Report Filter tab
Show Standards ‘ Show the sample files used for Standard 1 and Standard 2 in the report.
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Option

Description

Shown Sample
Threshold

¢ SC Drop—Show only those samples with an SC Drop greater than or
equal to the indicated value.

¢ SC Gain—Show only those samples with an SC Gain greater than or
equal to the indicated value.

Note: A sample must meet both of the specified thresholds to be
displayed in the report.

« For Each 2D Sample—Selected by default. The quality of the sample
pair at the same position is checked. When the SC Drop and the SC
Gain of both pairs is met, then both values are displayed; otherwise,
both values are hidden.

Columns tab—Select which columns are to be displayed in the Mutation Quantifier report.
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Mutation Surveyor also provides the capabilities for modifying existing projects, and for
working with multiple projects. For example, you might need to merge multiple projectsinto
one project for comparison purposes, or you might need to carry out batch processing of
multiple projects.

This chapter covers the following topics:

*  “Maodifying Mutation Surveyor Projects’ on page 343.

* “Thelog File Wizard in the Mutation AutoRun Tool” on page 345.
e “TheMutation AutoRun Tool” on page 352.
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Modifying Mutation Surveyor Projects

The Modify Mutation Projects function is available on the Mutation Surveyor main menu
(File > Modify Mutation Projects) and it is also available from a button on the Project
Display subreport toolbar. (See “Project Display subreport toolbar” on page 117.) The
Modify Mutation Projects function provides the capabilities for modifying single or multiple
projectsin Mutation Surveyor. For example, you can use the Modify Mutation Projects
function for the following purposes:

» Toopen asingle project with the GenBank file that was initially used, so that you can
specify sample grouping options and rerun the project.

» Toselectadifferentisoform for asingle project so that you can apply the gene annotations
relative to the new isoform to all mutation cals. Thisallowsyou to complete the analysis
of the same project with adifferent i soform without needing to review your mutation calls
a second time.

« Tomergemultiple projectsinto one project for comparison purposes and view the project
resultsin asingle report.

Figure 11-1: Modifying Mutation Projects window

Medify Mutation Projects
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SGP Files
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Field Description
GenBank Sequence Use the options in this pane to load a different GenBank file than what
Files (Optional) was loaded for the original project. The new GenBank file must have the

same nucleotide sequence as the original GenBank file, but it can have
different annotations.

SGP files Use the options in this pane to add one or more mutation projects that
are being analyzed. Multiple projects are merged into a single project
and the project results are contained in a single report.

Note: If you load multiple projects and the total number of samples is
< 400, then you can view the project results in the GAD and
generate reports for the project. If the you load multiple projects
and the total number of samples is > 400, then you cannot view
the project results in the GAD. You can only generate reports for
the project.

Sample Grouping File Use the options in this pane to load a Sample Grouping file which is a

(Optional) text file that defines how your sample files should be paired in your
Mutation Surveyor project. See “2D Filename Match Editor tool” on page
271.
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The Log File Wizard in the Mutation AutoRun
Tool

You use the Mutation AutoRun tool to carry out the batch analysis of multiple projects,
where each project isreferred to asajob. The tool scans for queued files at a user-set
interval. The parameters for processing the projects are specified in alog file that you create
using the Log File Wizard. You can create ajob to process samples that have already been
generated by your capillary electrophoresis instrument or you can create ajob to process
samples that have not yet generated by your capillary electrophoresis instrument.

To open the Log File Wizard

1. Onthe Mutation Surveyor main menu, click Tools > Mutation AutoRun to open the
Mutation AutoRun window.

Figure 11-2: Mutation AutoRun window
Jidk Mutation AutoRun =

File Tool Help

x »

R [ &[] ]

2. Onthe Mutation AutoRun menu, click Tool > Log File Wizard to open the Log File
Wizard. Thefirst page that opensis the Progress page. See Figure 11-3 on page 346.
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Figure 11-3: Log File Wizard, Progress page

it Log File Wizard el
File
[=[=]
Progress Pane
Log:  <Untitled>
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GenBank Sequence Files [Newdob =]
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Project Settings
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Selected Folders/Files

Clase ‘ save |

The Log File Wizard is a standard wizard consisting of multiple pages that are linked by
Next and Back buttons. Each page contains instructions to guide you through the creation of
alog file. After you complete the steps on a page, you click Next to move to the next page.
At anytime, you can click Back as many times as needed and modify your selections for a
previously completed step or steps. In addition to the standard Next and Back buttons, the
Log File Wizard has page-specific links on the Progress Pane that you can double-click to
open theindicated page. (These links are listed in the same order in which the pages open
when you click Next.) To the right of the Progress Paneis a Jobs dropdown list of all the job
filesthat are contained in a selected log file. Checkmarks are displayed next to the page links
on the Progress Pane if the indicated information has been added for a selected job. For
example, if report setting files have been added for a selected job, then acheckmark is
displayed next to the Reports link.

You have two options for creating alog file to use with the Mutation AutoRun tool:
*  Youcansetupanew logfile. See“To set up anew log file” below.

* Youcanload apreviously saved log file and modify it as needed. See “ To modify alog
file” on page 350.

To set up a new log file

346

1. Onthe Jobs dropdown list that isto the right of the Progress Pane, select New Job.
2. Click Modify.

3. At the prompt, enter the name for the new job.
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4, Click Next.

You can now continue setting up the log file from scratch. You are prompted to enter
filesfor aproject in the following order—GenBank, Reference, and Sample. Sample
files are always required for a project. GenBank files and reference files are both
optional filesfor ajob. You can add just a GenBank file, just areference file, both files,
or neither file. If you do not add either a GenBank file or areferencefile, Mutation
Surveyor connects to the GenBank database and searches for a GenBank file that has a
sequence that matches the project’s sample files. Adding GenBank files, reference files
or sample files, or any other type of file (for example, custom report settings files)
involves the same general series of steps:

5. Click the Browse button on the Load Files page to open the Browse for Folder
dialog box and browse to and select the folder that contains the files that are to be added
to the job.

All thefilesthat are in the selected folder are displayed in the Available Local Files pane.
After you select the folder that contains the files that you want to add, the Local Path
field is populated with the full directory path to the files. You can click Copy Path to
copy thisinformation to your clipboard and you can then paste it into the Local Path
field in other windows if needed.

You can create a job to process samples that have not yet been generated by your

@ capillary electrophoresisinstrument. By specifying the path where the samplefiles
areto be located followed by *.*, all files within the folder will be processed.
Because you can configure the Mutation AutoRun function to process log files at
different time intervals, you can set the interval to a time that occurs after the
samplefiles are ready for processing. For more information about delaying the
start of Mutation AutoRun, see the Time option detailed in * To use the Mutation
AutoRun tool” on page 352.

6. Do one of the following to add the necessary filesto the job:

» Double-click each file that you want to add.

* CTRL-click to select multiple non-contiguousfiles or SHIFT-click to select multiple
contiguous files, and then click Add > Selected.

* Click Add > All to add al thefilesin asingle step.

When Add > All is selected, the Selected Folders/Filesfield contains an entry that

@ includes the path to the folder followed by “ *.<extension>."” This indicates that
all contents from this folder of the appropriate file type are to be used in the
analysis. If you add new filesto this folder prior to running the job, the new files
are also processed.
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7. After have added al the necessary files for the project, click Next.
The Input Project Settings page opens.
Figure 11-4: Input Project Settings page

Jd¢ Log File Wizard =RAEN X

File

Input Project Settings

MNote: Reports and Settings are saved in local folders only. Without specifying a Local Path for Exporting
Project no reports and settings you may have selected will be created. The Projectwill be saved as
you have reguested.

Local Path
H ]

Selected Folders Add W | Remove

Project Name:

[ Maote: Job Mame will be given to Projectwhen this field is blank

Advanced

<<Back Mestz> QK

8. Click the Browse button page to open the Browse for Folder dialog box and browse
to and select the folder that is to contain the processed SGP project file, and then click
Add. Any automatically generated reports are also saved to this location.

9. Optionaly, you can aso do one or more of the following:
* IntheProject namefield, enter aname for the project.
» Click Advanced to open the Load Process Settings dialog box, and then click the

Browse button page to open the L oad Project Settings dialog box and browse to
and select the settingsfile (.ini) file that specifiesthe settings that you want to use for
the project.

Figure 11-5: Load Project Settings dialog box

Log File Wizard =

Load Processing Settings

MNate:  Leawving this field blank will cause the program to process this job with the settings last used by
Mutation Surveyor.

Mutation Surveyor Settings File Path(=.ini)

[ =
™ Export Mutation Surveyor Processing Settings with Project
Carcel

348 Mutation Surveyor User’s Manual



Chapter 11
Multiple Projects

&

Although specifying project settingsis optional, if you do not specify any settings
for the project, then Mutation Surveyor processes all the projectsin the job
according to the settings that were last used by Mutation Surveyor. Unless you
modify the values again, all new projects are carried out according to the options
that you have specified. If you load an existing project, the options revert to those
set for the project. If you run a new project after loading an existing project, the
new project is carried out according to the existing project settings.

Click Export Mutation Surveyor Process Settings with Project.

10. Click OK to close the Process Settings dialog box, and then click Next.

The Input Report Information page opens.

Figure

11-6: Input Report Information page

il Log File Wizard |
File

Input Report Information

Custom Report

Available Files Selected Folders/Files
add |
Remave <
[~ Export Custom Feport Settings with Project [N,

Report T RS XML The Custom Report can be generated without
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Two Direction [ =7 [ HLS
Advance d Two Direction [~ TxT [~ ®LS
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<<Back Finished

11. Optionally, do one or more of the following:

If you want to generate one or more custom reports for the project, add the
appropriate custom report settings files (.ini) to the project.

If you want to create a custom report for the project, but want to use the default
settingsin the MutationSurveyor_Settings.ini file, then you do not need to add any

settingsfilesto the project. Instead, you can simply select the format (TXT or XLS)
for the custom report.

Click Export Custom Report Settings with Project.

Select the format (TXT or XLS) for the other reports (Two Directional, Advanced
Two Direction, or JHU) that you want to generate for the project.

Mutation Surveyor User’s Manual 349



Chapter 11
Multiple Projects

12. Click Finished.
You return to the Progress Page.
13. Click Save.
The Save Log File dialog box opens.

14. Specify aname and location for the job’slog file.

@ The log file has the extension.log and you cannot change this.

To modify a log file

When you modify alog file, you can modify the information for an existing job in the log
file, you can add anew job to the log file, and you can remove ajob from the log file.

1. Onthe Log File Wizard main menu, click File > Open.
The Open Log File dialog opens.
2. Selectthelogfilethat isto be modified, and then click Open.

You return to the Progress page. By default, thefirst job in the log file isloaded into the
Log File Wizard. Checkmarks are displayed next to the page linksif the information has
been added for the job. For example, if report setting files have been added for the first
job, then a checkmark is displayed next to the Reports link.

3. Continueto one of the following:
» “Tomodify an existing job in the log file.”
e “Toaddanew jobtoalogfile’ on page 351.

 “Toremoveajobfromalogfile’ on page 351.

To modify an existing job in the log file

1. Onthe Jobsdropdown list that isto the right of the Progress Pane, select the job that isto
be modified.

Thejobisloaded into the Log File Wizard. A checkmark is displayed next to a page link
if the information has been added for the job. For example, if report setting files have
been added for the selected job, then a checkmark is displayed next to the Reports link.

2. Modify theinformation as needed for the loaded job.

To modify the name for the job, click Modify on the Progress page, and at the
prompt, madify the name for the job. You can use the Next and Back buttons to
move through the necessary pages for modifying the job, or you can double-click a
page link in the Progress Pane to open the indicated page.

350 Mutation Surveyor User’s Manual



4,

Chapter 11
Multiple Projects

After you have modified the information for the job, click OK on any page in the Log
File Wizard.

You return to the Progress page.
Click Save on the Progress page to save the modifications to the job.

To add a new job to a log file

7.

o a0~ W NP

On the Jobs dropdown list that is to the right of the Progress Pane, select New Job.
Click Modify.

At the prompt, enter the name for the new job.

Click Next.

Add the information for the new job.

After you have added the information for the new job, click OK on any page in the Log
File Wizard.

You return to the Progress page.
Click Save on the Progress page to save the new job to the log file.

To remove a job from a log file

1

On the dropdown list that isto the right of the Progress Pane, select the job that isto be
deleted.

Click Remove.

Click Yes at the prompt about removing the log file.

You return to the Progress page.

Click Save on the Progress page to save the changes to the log file.
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The Mutation AutoRun Tool

You use the Mutation AutoRun tool to carry out the batch analysis of multiple projects,
where each project isreferred to as a job. The function scans for queued files at a user-set
interval. With this function, Mutation Surveyor can analyze up to 8 billion base pairs of data
in eight hours.

Remember, you can also use the Mutation AutoRun tool to schedul e the processing
@ of a project where the sample files have not yet been created. See “ The Log File
Wi zard in the Mutation AutoRun Tool” on page 345.

To use the Mutation AutoRun tool

1. Onthe Mutation Surveyor main menu, click Tools > Mutation AutoRun
The Mutation AutoRun window opens.

Figure 11-7: Mutation AutoRun window
Jfdk Mutation AutoRun — [

File Tool Help

= »

2. Onthe Mutation AutoRun toolbar, click the Settingsicon Al
The Mutation AutoRun Settings dialog box opens.
Figure 11-8: Mutation AutoRun Settings dialog box
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Option Description
Log File Detecting The directory in which you saved the log file. See Step 7 and Step 8 of
Directory “To set up a new log file” on page 346 in “The Log File Wizard in the
Mutation AutoRun Tool” on page 345.
Local Work Folder The temporary directory in which the analyzed data is being processed.
Time « Detect Time Interval—The time interval between searches. (When

Mutation Surveyor searches for log files to process.)
« Start Detecting Time—The starting date and time for the search.

Minimize to Taskbar When the Mutation AutoRun function starts, it opens Mutation Surveyor.
Select this option to automatically minimize the Mutation Surveyor

window after it opens to the taskbar.

4, Click OK to close the Mutation AutoRun Settings dialog box.
5. Click File > Detect.

On the specified date and time, Mutation Surveyor begins looking for unprocessed |og
files. It looks for these log files according to the specified time intervals, for example,
every 10 minutes. When an unprocessed log file is detected, Mutation Surveyor opens
the file and processes the project data according to the instructions detailed in the log
file. Mutation Surveyor saves the data to the designated output (Work) folder.
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Reviewing and Editing Mutation
Projects

Mutation Surveyor automatically identifies mutations calls at positions where the variation
between the reference trace and the sample trace meet or exceed detection thresholds.
Mutation Surveyor also sometimes del etes mutation calls at positions that do not meet
specific criteria. As a user, however, you have the option of manually adding or editing
mutation callsin your mutation project, and you also have the option of overriding Mutation
Surveyor’s automatic actions. You can a so create a custom database of known del etions that
are based on the variants in a selected mutation project, and you can then use this database in
other mutation projects.

This chapter covers the following topics:

e “Adding Mutation Calls” on page 357.

» “Editing Mutation Calls’ on page 364.

« “Annotating Reported Variations’ on page 370.

» “Creating a User Knowledge Database for Known Deletions’ on page 371.
* “Viewing the Edit History (Audit Trail) for aMutation” on page 373.
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Adding Mutation Calls

Mutation Surveyor automatically identifies mutations calls at positions where the variation
between the reference trace and the sample trace meet or exceed detection thresholds.
Options are also available, however, for you to manually add mutation calls to a mutation
trace. You can add substitution mutation calls, you can add homozygous mutation calls, and
you can add heterozygous mutation calls.

To add a substitution

1. Open the mutation project in the GAD or in the Project Reviewer.

2. Right-click the mutation trace, and on the menu that opens, click Add Substitution.
The Add Substitution dialog box opens.

Figure 12-1: Add Substitution dialog box

(" Add Substitution ()
Mutation Parameters
Intensity ’12857
Area ’1?37 ’W
Drop  |0.24 Mutation  |C>AC
Overlap ’0837 Eomments'i
Moize ’W Auto Comments
SMRatio |1.00 <chdded:>
Score ’0007
db_=ref
Tag | |dentifier
=l
Ok | LCancel |

3. Inthe Mutation field, enter the mutation, and optionally, add comments for the added
mutation.

Mutation Surveyor automatically cal culates the optimal values for the mutation
parameters such asintensity, area, and so on for the mutation based on the
position of the mutation and you should not modify these values. When you add a
substitution, it can be heterozygous (for example, A > AT), or it can be
homozygous (for example, A> T).
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4. Optionally, to add multiple tags for the substitution, right-click anywhere in the db_xref
pane, and on the context menu that opens, click Add Line. A new blank linefor atag and
identifier is added to the pane.

5. Click OK.

The mutation trace is updated with the substitution. The Mutation table in the GAD and
in the Project Reviewer are also updated to show this new mutation.

To add a homozygous indel call

1. Open the mutation project in the GAD.

2. Pressand hold the [Ctrl] key, and then click the mobility line at the position of the indel
in the mutation trace.

The Add Indel dialog box opens.
Figure 12-2: Add Indel dialog box
Add Indel (=23

Parameters

Mutation Type j

Start Index of Genbank

Mutation Letters |

Comments |

Auto Comments |<<Added>>

Ok | LCancel

3. Addthelnde call asappropriate.

» |If you are adding a homozygous insertion, select Insertion on the Mutation Type
dropdown list, and then in the Start of GenBank Index field, enter the positions that
flank the insertion as two numbers delimited by an underscore. For example,
30746 30747 means that an insertion exists between base 30746 and base 30747.
The length of the insertion is determined by the Mutation L etters parameter.

» If you are adding a homozygous deletion, then in the Start of GenBank Index field,
enter the actual positions of the deletion. For example, 30746 _30748 means that
three bases were deleted from the sample—the base at position 30746, the base at
position 30747, and the base at 30748.
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4. Click OK.

The mutation trace is updated with the homozygous indel. The Mutation tablein the
GAD is updated to show this new mutation.

If you add a homozygous insertion and the bases that are inserted are identical the

@ bases that precede them, then the mutation code is corrected in the Mutation table
to reflect this duplication. See “ Insertion, duplication, and deletion mutation
codes’ on page 133.

To add or edit a heterozygous indel (The Het_Indel tool)
You use the Heterozygous Indel Detection tool (Het_Indel tool) to add or edit heterozygous
mutation calls to a mutation trace. You can open the Het_Indel tool in one of two ways.
e Click the Detect Heterozygous Indels button &) on the GAD toolbar.

» Pressand hold the [Ctrl] key, and then click the mobility line at the position of the indel
in the mutation trace in the GAD to open the Add Indel dialog box, and then on the Add
Indel dialog box, click Heterozygous Indel.

Figure 12-3: Heterozygous Indel Detection window
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The Heterozygous Indel Detection tool deconvol utes the mixed mutation trace into two clean
traces. The Conserved trace shows the alele within the mixed trace that matches to the
reference trace. The Mutant trace showsthe allele within the mixed trace that does not match
to the reference trace. Thetool then estimates the percent contribution of conserved allele
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and mutant allele. Mutation Surveyor uses several ideal peaks within the sample trace,
determines the median height of the mutant allele at these locations and cal culates the
percent of mutant allele (M) as[M/(M+C)] and the conserved alele (C) as [C/(M+C)].
Finally, Mutation Surveyor repositions the mutant trace so that it alignsto the reference trace
and then determines whether the mutation was a heterozygous insertion or a heterozygous
deletion. Theindel positions are numbered relative to the positionsin the reference
sequence, and not to the genomic positions in the GenBank file. You can use the functions
that are available from the window’s toolbar for adding and editing heterozygous indel calls
to the mutation trace.

When you add a heterozygousindel call to atrace or move the call upstreamin the

@ trace, the end of the comparison region is moved to the site of the heterozygous
indel. Asaresult, all automatically added mutation calls that are downstream of
the heterozygous indel are now outside of the comparison region and Mutation
Surveyor deletes these calls. You can manually add mutation calls outside of the
comparison region, but reliably automating these callsin these regions is not
possible.

1. Onthe Heterozygous Indel Detection toolbar, click Mutation.
The Add/Edit Het-Indel dialog box opens.

For a complete description of all the buttons on the Heterozygous Indel Detection
@ toolbar, see  Heterozygous Indel Detection window toolbar” on page 362.

Figure 12-4: Add/Edit Het-Indel dialog box

Add/Edit Het-Indel (=23
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2. Onthe Mutation Type dropdown list, select the mutation type.
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3. Do one of the following:

If you are adding a heterozygous insertion, then in the Start of GenBank Index field,
enter the positions that flank the insertion as two numbers delimited by an
underscore. For example, 135 136 means that an insertion exists between base 135
and 136. The length of the insertion is determined by the Mutation Letters
parameter.

If you are adding a heterozygous deletion, then in the Start of GenBank Index field,
enter the actual positions of the deletion. For example, 235 237 means that three
bases were deleted from the sample—the base at position 235, the base at position
236, and the base at position 237.

4. Click OK.

Three results are possible:

The mutation trace is updated with the insertion or deletion. The Mutation table in
the GAD and in the Project Reviewer are also updated to show this new mutation.

&

If you add a heterozygous insertion and the bases that are inserted areidentical to
the bases that precede them, then the mutation code is corrected in the Mutation
tableto reflect thisduplication. See“ Insertion, duplication, and deletion mutation
codes’ on page 133.

If Mutation Surveyor cannot deconvolute the mixed trace after you have added an
insertion or deletion call because of poor trace quality, or because of the complexity
of the call, then awarning message opens, indicating that Mutation Surveyor cannot
display the mutation call asyou have specified and asking you if you want to keep it.
Click Yesto save the mutation call to the trace. The Mutation table in the GAD and
in the Project Reviewer are also updated to show this new mutation.

A message opens indicating that Mutation Surveyor was able to detect a different
mutation call than the one specified and asking if you want to use Mutation
Surveyor’s call. Click No to save the mutation call as you have specified it.
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Heterozygous Indel Detection window toolbar

The Heterozygous Indel Detection toolbar contains buttons that are specific for working with
the display and for changing the information that is displayed.

Figure 12-5: Heterozygous Indel Detection window toolbar

Qe & & &

" Forward « Rewverse

Option/Button Description

Zoom In—Zooms in on a region of the report for viewing.

T
Note: You can also manually zoom in on a region for viewing. Click and hold
the left mouse button and draw a box from the upper left hand corner of
the pane towards the lower right hand corner. A box is formed around the
area that is being reduced for viewing.

Zoom Out—Zooms out from a region of the report for viewing. The magnification
e\ for zooming out is always 100%.

Note: You can also manually zoom out from a region for viewing. Click and hold
the left mouse button and draw a box from the lower right hand corner of
the pane towards the upper left hand corner.

Show Lines—Provides options for showing all nucleotides in the traces and
mutation traces, hiding all nucleotides in the traces and mutation traces, or
showing only selected nucleotides in the traces and mutation traces.

3

Settings—Opens a menu that contains selections for the layout of the display and
9 for navigating the display.

« Y auto—Clear this option to turn off the Y-axis auto-scaling for each of the
traces.

¢ Mouse Zoom—Clear this option to turn off the mouse zooming functions. (You
can use only the Zoom In and Zoom Out buttons to change the zoom level of
the display.)

* Show Grid—Clear this option to remove the grid from the traces.

Print Preview—Opens the Preview window, which displays a preview of what it to
= be printed for the Heterozygous Indel display. You can use the options on the
Preview window’s toolbar to adjust variables such as the color scale and the page
layout before you print the display.

Note: Before you click the Print Preview button, make sure to adjust the zoom
level so that the area of the display that you want to print is displayed in
the Preview window.

i Auto Identify the Start—Runs a more rigorous detection algorithm for
ﬁ deconvoluting the mixed trace and aligning the mutant trace to the reference
trace.

Note: Typically, you run this algorithm if you think that Mutation Surveyor made
an incorrect het_indel call, or that het_indel call is missing.

Mutation Opens the Add/Edit Het_Indel dialog box which contains options for adding or
editing a het_indel call in a mutation trace. See “To add or edit a heterozygous
indel (The Het_Indel tool)” on page 359 or “To edit heterozygous indels” on page
366.

362 Mutation Surveyor User’s Manual



Chapter 12

Reviewing and Editing Mutation Projects

Option/Button

Description

Forward/
Reverse

Indicates the sample trace that is currently displayed in the window.
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Editing Mutation Calls

When you edit amutation call, you can keep the mutation call type the same at the position,
or you can change the call type at the position. If a mutation call of one type was made at a
given position and you want to have a call of another type at the position, then you should
first delete the original mutation call at the position, and then add the different type of
mutation call at the position. You can edit substitution calls, you can edit homozygousindels,
you can edit heterozygous indels, and you can edit Del/Ins.

To edit substitutions

You can edit a substitution call from the GAD or from the Project Reviewer.

1. Right-click the call inthe Mutation tablein the GAD, or in the Project Reviewer, and on
the context menu that opens, click Edit.

The Edit Substitution dialog box opens.
Figure 12-6: Edit Substitution dialog box

Edit Substitution [d—hJ
Mutation Parameters
Irtensity (IEE] 3685
biea  [B28 [EIEES]
Diop |07 Mutation [4>4G
Overlap |1 .00 Comments |
Moize ’W Auto Comments
SNRatio (317 [<<Edited: >
Score ’28507
db_uref
Tag | |dentifier
dbSNP | 1733350
il | Cancel |

2. Inthe Mutation field, enter the mutation, and optionally, add comments for the modified
mutation.

Mutation Surveyor automatically cal culates the optimal values for the mutation
parameters such asintensity, area, and so on for the mutation based on the
position of the mutation and you should not modify these values. When you add a
substitution, it can be heterozygous (for example, A > AT), or it can be
homozygous (for example, A> T).
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3. Optionaly, to add multiple tags for the substitution, right-click anywhere in the db_xref
pane, and on the context menu that opens, click Add Line. A new blank linefor atag and
identifier is added to the pane.

4. Click OK.

The mutation trace is updated with the substitution. The Mutation table in the GAD and
in the Project Reviewer are also updated to show this new mutation.

To edit homozygous indels

You can edit ahomozygous indel call from the GAD or from the Project Reviewer.

1. Right-click the call in the Mutation table in the GAD or in the Project Reviewer, and on
the context menu that opens, click Edit.

The Edit Indel dialog box opens.

Figure 12-7: Edit Indel dialog box
Edit Indel (=23

Parameters

Mutation Type Inzertion J

Start Index of Genbank  |[REEiEEEg ReRlieE)

Mutation Letters |T

Comments |

Auto Comments |<<Edited>>

Ok | LCancel

2. Edittheindel call as appropriate.

* |If you are editing a homozygous insertion, then in the Start of GenBank Index field,
enter the positions that flank the insertion as two numbers delimited by an
underscore. For example, 30746_30747 means that an insertion exists between base
30746 and base 30747. The length of the insertion is determined by the Mutation
L etters parameter.

* If you are editing a homozygous deletion, then in the Start of GenBank Index field,
enter the actual positions of the deletion. For example, 30746_30748 means that
three bases were del eted from the sample—the base at position 30746, the base at
position 30747, and the base at 30748.
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3. Click OK.

The mutation trace is updated with the homozygous indel. The Mutation tablein the
GAD and in the Project Reviewer are also updated to show this new mutation.

&

If you add a homozygous insertion and the bases that are inserted are identical to
the bases that precede them, then the mutation code is corrected in the Mutation
tableto reflect this duplication. See“ Insertion, duplication, and deletion mutation
codes’ on page 133.

To edit heterozygous indels

You use the Heterozygous Indel Detection tool (Het_Indelstool) to add or edit heterozygous
mutation calls to a mutation trace.

1. Do one of the following to open the Het_Indelstool:

Double-click the het_indel call in the Mutation report to open the Heterozygous
Detection tool.

Click the Detect Heterozygous Indels button &) on the GAD toolbar.

Press and hold the [Ctrl] key, and then click the mobility line at the position of the
indel in the mutation trace in the GAD to open the Add Indel dialog box, and then on
the Add Indel dialog box, click Heterozygous Indel.

Figure 12-8: Heterozygous Detection window

A Heterozygous Indel Detection

366

Q o= By o Mutation | & Foward ¢ Reverse  315_316het_insT

10,000 13

Reference:USH2A-NPISE316.1_ROI_AddVar_F_Synthesis_134058.5cf

5,000

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000
Sample:465130_08_EX10_F abi

7,000

Sl an) VBt i JELUI L AL R e Y L
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000 8,500 7,000
Sample.Part | Conserved, 50.49%

LAk |
4,000
Sample:Part | Mutation, 48.51%

- 51020308358662083856500309030345p668 488605 .

BAL [ (TR T RE B L AT L
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000 8,500 7,000
Shifted Part Il Mutation, 49.51%
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2. Onthe Heterozygous Indel Detection toolbar, click Mutation.
The Add/Edit Het-Indel dialog box opens.
Figure 12-9: Add/Edit Het-Indel dialog box

Add/Edit Het-Indel (=23

Parameters

Mutation |Mutati0n1

Ll Ll

Mutation Type |Heterozygous Deletion

Start Index of Reference |l

Mutation Letters |ATT

Comments |

Auto Comments |<<Edited>>

oK | LCancel |

3. Onthe Mutation Type dropdown list, select the mutation type.

4. Do one of the following:

If you are adding a heterozygous insertion, then in the Start of GenBank Index field,
enter the positions that flank the insertion as two numbers delimited by an
underscore. For example, 135 136 means that an insertion exists between base 135
and 136. The length of the insertion is determined by the Mutation Letters
parameter.

If you are adding a heterozygous deletion, then in the Start of GenBank Index field,
enter the actual positions of the deletion. For example, 235 237 means that three
bases were deleted from the sample—the base at position 235, the base at position
236, and the base at position 237.

5. Click OK.

Three results are possible;

The mutation trace is updated with the insertion or deletion. The Mutation table in
the GAD and in the Project Reviewer are also updated to show this new mutation.

&

If you add a heterozygous insertion and the bases that are inserted areidentical to
the bases that precede them, then the mutation code is corrected in the Mutation
tableto reflect thisduplication. See“ Insertion, duplication, and deletion mutation
codes’ on page 133.
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« If Mutation Surveyor cannot deconvolute the mixed trace after you have added an
insertion or deletion call because of poor trace quality, or because of the complexity
of the call, then awarning message opens, indicating that M utation Surveyor cannot
display the mutation call asyou have specified and asking you if you want to keep it.
Click Yesto save the mutation call to the trace. The Mutation table in the GAD and
in the Project Reviewer are also updated to show this new mutation.

* A message opens indicating that Mutation Surveyor was able to detect a different
mutation call than the one specified and asking if you want to use Mutation
Surveyor’s call. Click No to save the mutation call as you have specified it.

To edit Del/Ins

368

A Del/Insisacombination of adeletion and an insertion at the same location. In many cases,
you must edit such amutation call to get the correct mutation call output. The following isa
summary of the approaches that SoftGenetics recommends for adding and editing
homozygous and heterozygous Del/Ins.

To edit a homozygous Del/Ins

1. If no homozygous Indel was identified, then add the homozygous deletion as described
in “To add a homozygous indel call” on page 358.

2. At the same starting position, add the homozygous insertion as described in “ To add a
homozygousindel call” on page 358.

3. You might also need to delete substitutions that were falsely identified at these positions.

To edit a heterozygous Del/lns
1. Do one of the following to pen the Heterozygous Indel Detection tool.

* Double-click the het_indel call in the Mutation report to open the Heterozygous
Detection tool.

» Click the Detect Heterozygous Indels button € on the GAD toolbar.

» Pressand hold the [Ctrl] key, and then click the mobility line at the position of the
indel in the mutation trace in the GAD to open the Add Indel dialog box, and then on
the Add Indel dialog box, click Heterozygous Indel.

2. Edit Mutationl to the heterozygous deletion relative to reference trace positions.
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3. Add Mutation2 as the heterozygous insertion relative to reference trace positions.
Two results are possible:

» The mutation trace is updated with the insertion or deletion. The Mutation tablein
the GAD and in the Project Reviewer are also updated to show these modified
mutations.

the bases that precede them, then the mutation code is corrected in the Mutation
tableto reflect thisduplication. See“ Insertion, duplication, and deletion mutation
codes’ on page 133.

@ If you add a heterozygous insertion and the bases that are inserted are identical

* If Mutation Surveyor cannot deconvolute the mixed trace after you have edited an
insertion or deletion call because of poor trace quality, or because of the complexity
of the call, then one of two warning messages opens.

* A warning message opens indicating that Mutation Surveyor cannot display the
mutation call as you have specified and asking you if you want to keep it. Click
Yesto save the mutation call to the trace. The Mutation tablein the GAD and in
the Project Reviewer are also updated to show these modified mutations.

» A warning message opens asking you if you want to use the mutation call that is
automatically detected at the position. Click No to the save the mutation calls as
you have specified them. The Mutation table in the GAD and in the Project
Reviewer are also updated to show these modified mutations.
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Annotating Reported Variations

You can annotate reported variations in a sample trace from the GAD or from the Project
Reviewer report. Mutation Surveyor automatically modifies the GenBank file that is stored
for the selected project with these annotations.

To annotate a variation

1. Right-click the call in the Mutation tablein the GAD, or in the Project Reviewer report,
and on the context menu that opens, click Edit.

Remember, a reported variant has a purple background in the Mutation tablein
@ the GAD and Project Reviewer report.

An Edit (mutation type) dialog box opens. The type of dialog box that opens depends on
the type of mutation call that was selected for annotation (Substitution or Indel) but both
dialog boxes have the lower db_xref pane. The pane is automatically populated with all
the reported annotations for the position.

Figure 12-10: db_xref pane

db_=ref

Tag | |dentifier
dbSHP j 28897676

2. Optionadly, to modify an existing annotation, select a new tag for it on the tag dropdown
list.

3. Toadd anew annotation, right-click in the pane, and on the context menu that opens,
click Add aLine.

A new blank line is added for the annotation.
4. On thetag dropdown list, select atag for the new annotation.

5. Intheldentifier field, enter the identifier for the new annotation.

If you add an annotation in error, or want to delete an existing annotation, right-
click the annotation in the db_xref pane, and on the context menu that opens, click
DeletealLine.

6. Click OK.

Murtation Surveyor automatically adds the new annotations to the GenBank file that is
stored for the selected project.

You can use the Extract SGP tool to export the updated GenBank file. See* Extract
SGP Tool” on page 285.
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Creating a User Knowledge Database for
Known Deletions

Mutation Surveyor automatically identifies mutations calls at positions where the variation
between the reference trace and the sample trace meet or exceed detection thresholds. If,
however, you know that a mutation is being called as the result of afalse positive or a
sequencing artifact, and the GenBank file that was used for the project contains chromosome
information, then you can delete the called mutation and add this deletion to a User
Knowledge database. For this User Knowledge database, afase positive and an artifact are
defined asfollows:

» A false positive is dependent on the chromosome position. As aresult, this same variant
is considered to be afalse positive for all subsequent analyses.

* Anartifact is dependent on not only the chromosome position, but also itsrelative
location in the trace. For example, in one trace, avariant islocated at the 5’ end of the
trace, but in another trace, the same variant islocated in the middle of the trace. Asa
result, if thisvariant is marked as an artifact in the trace where it was found at the 5’ end,
the variant is not considered to be an artifact in the trace where it was located in the
middle.

For an artifact, the User Knowledge Database stores a range of positions, relative

@ to location within a trace. Thisis more ideal for mutation calls that routinely
occur at the beginning or end of an amplicon as a mutation call that is centered in
an amplicon is more than likely to be a real mutation.

You can use this custom database of known deletionsin other projects. If atrace in a project
has amutation called at a position that has been identified as afalse positive or artifact in the
User Knowledge database, then Mutation Surveyor automatically flags the position, which
streamlines the process of identifying variations of clinical significance for the project.

To create a custom variant database for known deletions

1. Right-click the call in the Mutation table in the GAD or in the Project Reviewer, and on
the context menu that opens, click Delete Mutation.
The Delete Mutation dialog box opens.

Figure 12-11: Delete Mutation dialog box

Delete Mutation ==

I~ ladd to Uiser Knowiedge tatabace

[False Positive =1
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2. Do one of thefollowing:
» To delete the mutation without adding it to the User Knowledge database, click OK.

» To add the mutation to the User Knowledge database, select Add to User Knowledge
Database, and then complete the remaining stepsin this procedure.

3. Leavethe reason for the deletion set to the default value of False Positive, or select
Artifact.

4. Click OK.

The Delete Mutation dialog box closes. The deleted mutation (position and reason) are
saved to the User Knowledge database. If atracein another project has a mutation called
at this exact position, then Mutation Surveyor automatically flags this position.
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Viewing the Edit History (Audit Trall) for a
Mutation

Analysis options are available for amutation in avariety of locations in Mutation Surveyor,
including various reports and displays and the context menus for the Mutation table and the
GAD. Any edit action (addition, substitution, or deletion) that you carry out for amutationis
displayed in the Actions column for the mutation in the Mutation table and this actionis also
automatically added to the audit trail for the mutation. An option is available from all these
locations to view the edit history for a mutation. To view the edit history for a mutation,
right-click the mutation (for example, in the Mutation table), and on the context menu that
opens, click View Edit History to open the Edit History dialog box.

Figure 12-12: Edit History dialog box
el Edit History =S =

Mutatior Intensity  |Area [Diop [Overap  [neise SnRatia_|Score Comrments [Tags |
AH9TAG 6.54 053 1.00 230 1641

anaacac [ G5t 053 1.00 . - 0 169 [

[Edit Tims [Computer Name [User [Operation [Recover
3 142072015 1:04.43 FM inistrator Edited
2 £1/20/20161:04:28 PM Undeletsd

Deleted

1 1/20/20151:04:04 FM

oK ‘ Cancel |

The lower half of the Edit History dialog box displays all the edit operations that have been
carried for the selected mutation. The date and time and the username for the user who
carried out the edit is displayed for each edit. When you select an edit entry in the lower
pane, a selected series of old and new valuesis displayed in the upper half of the dialog box.
If the edit resulted in a change for a mutation value, then the old and new values are
highlighted in red.
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