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Preface

Using

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

the manual

You will find the GeneMarkerHTS User’s Manual easy to use. You can simply look up the
topic that you need in the table of contents or the index. 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 GeneMarkerHTS User’s Manual has a dual purpose design. It can be distributed
electronically and then printed on an as-needed basis, or it can be viewed online in its fully
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 appears in a frame 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.

Conventions used in the manual

The GeneMarkerHTS User’s Manual uses the following conventions:

* Information that can vary in a command—variable information—is indicated by
alphanumeric characters enclosed in angle brackets; for example, <Project Name>. Do
not type the angle brackets when you specify the variable information.

* Anew term, or term that must be emphasized for clarity of procedures, is italicized.

+ 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 beginning with the
first page of the table of contents.

GeneMarkerHTS User’s Manual 11
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This manual is intended for both print and online viewing.

» If information appears in blue, it is a hyperlink. Table of Contents and Index entries
are also hyperlinks. Click the hyperlink to advance to the referenced information.

Assumptions for the manual

The GeneMarkerHTS User’s Manual assumes that:

You are familiar with Windows-based applications and basic Windows functions,
commands, and navigational elements.

References to any third-party standards or third-party software functions were current as
of the release of this version of GeneMarkerHTS, and might have already changed.

Organization of the manual

In addition to this Preface, the GeneMarkerHTS User’s Manual contains the following
chapters:

12

Chapter 1, “Getting Started with GeneMarkerHTS,” on page 13 details the installation
requirements for GeneMarkerHTS, installing GeneMarkerHTS, and activating your
account. It also explains how to launch GeneMarkerHTS and provides an overview of the
major navigational elements for GeneMarkerHTS.

Chapter 2, “GeneMarkerHTS Project Setup and Management,” on page 49 details the
New Project dialog box, which provides all the options for adding a new project in
GeneMarkerHTS. It also explains how to open and work with existing projects in
GeneMarkerHTS.

Chapter 3, “GeneMarkerHTS Viewers and Reports,” on page 73 details the three viewers
that are available in GeneMarkerHTS application for viewing and working with the results
of an STR/mtDNA projects: the Mito Alignment Viewer, the STR Results Analysis Viewer,
and the Comparison Viewer. It also details the different reports that are available for your
mtDNA alignment results.

Appendix A, “GeneMarkerHTS Application Settings,” on page 145 details the
GeneMarkerHTS Application Settings dialog box, which provides a variety of settings for
customizing an GeneMarkerHTS instance to best suit your working needs.

The Glossary on page 161 is an alphabetical list of the words or phrases that are relevant
to the understanding and use of GeneMarkerHTS.
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Chapter 1

Getting Started with
GeneMarkerHTS

The GeneMarkerHTS software application provides a streamlined workflow for mtDNA data

analysis from massively parallel sequencing (MPS) methods. The software also includes

analysis of targeted amplicons from STRs and Y-STRs. This chapter details the installation
requirements for GeneMarkerHTS, installing GeneMarkerHTS, and activating your account.

It also explains how to launch GeneMarkerHTS and provides an overview of the major

navigational elements for GeneMarkerHTS. It also details how to customize the layout and

display of your GeneMarkerHTS instance.

This chapter covers the following topics:

*  “GeneMarkerHTS System Requirements” on page 15.

* ‘“Installing GeneMarkerHTS” on page 16.

+ ‘“Installing the SoftGenetics License Server Manager” on page 20.

+ “Registering a GeneMarkerHTS Network License” on page 25.

* “Registering a GeneMarkerHTS Local License” on page 37.

*  “GeneMarkerHTS Registration Common Error Messages” on page 43.
+ “Starting GeneMarkerHTS” on page 45.

*  “The GeneMarkerHTS Main Window” on page 46.

GeneMarkerHTS User’s Manual
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Chapter 1
Getting Started with GeneMarkerHTS

GeneMarkerHTS System Requirements

GeneMarkerHTS is currently available only for the Windows operating system. You must
have Administrator rights for the computer on which you are installing GeneMarkerHTS.

Component Description
(OK] 64-bit Windows 10 or greater that are within Windows Extended Support.
Processor Intel Core i5 3rd generation (or equivalent) or better
Memory 16 GB RAM (Minimum)
Hard Drive 250 GB of free space (SSD recommended)
Monitor 1366 x 768 or higher resolution monitor

GeneMarkerHTS User’s Manual 15



Chapter 1

Getting Started with GeneMarkerHTS

Installing GeneMarkerHTS

You must contact SoftGenetics directly to obtain the necessary executable file for installing
GeneMarkerHTS. Note the following caveats when installing GeneMarkerHTS:

You install GeneMarkerHTS as a standalone application on a Windows client.

By default, when you install GeneMarkerHTS, the License Type is set to FullAligner,
which is applicable for a commercial (purchased) installation.

* A non-commercial installation of GeneMarkerHTS requires that you set the License
Type to Trial. A Trial license is valid for 35 days. After 35 days, to continue using
GeneMarkerHTS, you must set the License Type to FullAligner and purchase a
network or local license.

* A commercial installation of GeneMarkerHTS requires either a network license or a
local license.

» For a network license, you must also install the SoftGenetics License Server
Manager (LSM).The network installation of GeneMarkerHTS is for an unlimited
number of clients as long as the clients are all on the same network as the LSM.

* For alocal license, you can install GeneMarkerHTS on only a single client. The
SoftGenetics LSM is not required. You simply register the product.

A new version of GeneMarkerHTS does not replace the existing version of
GeneMarkerHTS on a client during installation, even for point release/bug fix installations.
Each version of GeneMarkerHTS is installed in its own unique directory. You can run
multiple versions of GeneMarkerHTS on the same client.

The GeneMarkerHTS installation requires the Microsoft Visual C++ 2015-2022
Redistributable. If this redistributable is already installed on the client on which you are
installing GeneMarkerHTS, then no additional action is required during installation;
otherwise, the GeneMarkerHTS Installation wizard installs the necessary redistributable.

A default installation directory—C:\Program Files\SoftGenetics\GeneMarkerHT S—is
specified for GeneMarkerHTS but you can select a different directory.

A shortcut icon for the application is created and placed on the client desktop.

The Start menu folder in which the shortcut to the application is created is set to
SoftGenetics\GeneMarkerHTS v< >, but you have the option of creating a new folder, or
you can decline the creation of the shortcut.

Figure 1-1 on page 17 through Figure 1-7 on page 19 show all the possible wizard pages for
the installation of GeneMarkerHTS. The wizard page that is shown in Figure 1-5 on page 18
opens only if the wizard must install the required Microsoft redistributable. After installation is
complete, continue to one of the following as appropriate:

16

For a Trial license: “To set a Trial license” on page 150.
For a network license: “Installing the SoftGenetics License Server Manager” on page 20.

For a local license: “Registering a GeneMarkerHTS Local License” on page 37.
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Figure 1-1:  GeneMarkerHTS Installation Wizard, Page 1

(i GeneMarkerHTS v2.6.0 Setup

License Agreement —
Flease review the icense terms before installing GemeMarker HTS (47

Press Page Dawn to ses the rest of the agreement.

SoftGenetics End User License Agreement for 2
NextGENe®, GeneMarker*HTS, GeneMarker®MTP,
ChimerMarker® and Geneticist Assistant™ software programs
NOTICE TO USER: PLEASE READ THIS CONTRACT CAREFULLY. BY DOWMNLOADING, INSTALLING,
DR UWSING ALL OR ANY PORTION OF THE SOFTWARE YOU ACCERT ALLTHE TERMS AND
CONDMTIONS OF THIS AGREEMIENT,
M ICKING NN THE “S0TFDT = N8 1 SERFF = RITTTOM 1S THF S8 MEF 45 SWHSMNING THIC o

If you accept the terms of the agreement, dick 1 Agres to continue. You must accept the
agreement to instal GeneMarker HTS.

e
Figure 1-2:  GeneMarkerHTS Installation Wizard, Page 2

(# GeneldarkerHTS v2.6.0 Setup - w®
Choose Insall Location —
Chopes the folder in which to ingtall GeneMarkerHTs v2L6.0. (‘j

Setup will ngtal GeneMarkerHTS ¥2.6.0 in the following folder. To instal in a different folder,
click Browse and sefect another folder, Clidk Next to continue,

Destinabion Folder

GeneMarkerHTS 6.0 Browse...

Space required: B1.6M8
Space avalable: 2027, 168

< Back Hexl = Cancel
Figure 1-3:  GeneMarkerHTS Installation Wizard, Page 3

L GenelarkerHTS v2.6.0 Setup — b’
Choose Start Menu Folder o
Choose a Start Menu felder for the GeneMarkerHTS v2.6.0 sharteubs, (‘j

Select the Start Menu folder in which you would ke to create the program’s shortouts, You
can also enter a name to aeate a new folder,

=tics WeneMarkerHTS|

Aecegslility
Bocessaries
Adiririgtralive Tools
Maintenance
Startup

System Tools
Windows Powershell

] Do not creste shortouts
Huilealt Instal Syiten ki1

< Back IEM Cancel
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Figure 1-4:  GeneMarkerHTS Installation Wizard, Page 4

{# GeneldarkerHTS v2.6.0 Setup =

Inst alling —n
Plazss walt while GeneMarkertTs i being instaled (‘j

Create folder: C:\ProgramDataMicesoftwindove \start Menu'Programe\SoftGenetice\Genay

Extract: default_motifs_v1.2, 2.tet... 100%

Extract: defoult_matifs_v2.6,0,txt.., 100%

Ouitput folder: C:'\Pragram Files \SoftGenetics\GeneMarkerHTS w2, 6.0\ esources refe. .,
Extract: rCRM, fasta, ., 100%

‘Writng uninstaller..,

Output folder: C:'\Program Filkes \SoftGenetics GeneMarkerHTS w2, 6.0

Created unnstalier: C:Program Files\SoftGensticsGeneMarkerHTS w2, 6,0 Uninstall_. .
+ocoess!

Creating StartMenu shorbouts...

Create foider: C:\ProgramDataMicrosaftiWindavs \Start Menu'Programs \SoftGenet...,

< Batk Hext =

Figure 1-5:  GeneMarkerHTS Installation Wizard, Page 5

@ GenelarkerHTS v2.6.0 Setup
Installing -
M Microsoft Visual C=+ 2015-2022 Redistributable («62) - 14.... — b4

Microsoft Visual C++ 2015-2022
Redistributable (x64) - 14.30.30708

Setup Progress

Processing:  Initializing...

Cancel
< Back Mext = Cancel
Figure 1-6:  GeneMarkerHTS Installation Wizard, Page 6
i GenelarkerHTS v2.6.0 Setup -
I allation Complete =
Setup was completed sucosssfuly (‘f_’

Completed

Create shartout: C: Ws=rs\Public \DeskdopGeneMarkerHTS w2.6,0.Ink
+BCDess!

‘Writing registry setbngs...

+BCoess!

Tnstaling VC 2017 C++ Redistributable. .,

Cutpust folder: C: \Program Fikes \SoftGenetics\GeneMarkerHTS w2.6,0
Extract: we_redst.xfd e, 100%

Execube; vo_redst, xb4.exe finstal jpassive fnorestart

. RICoess!

Completed

< Bak Hext = Canesl
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Figure 1-7:  GeneMarkerHTS Installation Wizard, Page 7

(4§ GeneldarkerHTS v2.6.0 Setup -

Completing GeneMarkerHTS v2 6.0
Selup
GeneMarkerHTS v2.6.0 has been ingtaled on your computer,

Click Finigh to dese Setup.

B start GenebarkerHTS

i

To facilitate the registration of GeneMarkerHTS to the SoftGenetics LSM,
& SoftGenetics strongly recommends that you leave the default option of Start
GeneMarkerHTS selected on the last page of the GeneMarkerHTS installation

wizard.
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Installing the SoftGenetics License Server
Manager

If you have installed a purchased version of GeneMarkerHTS, and you have not installed
any other SoftGenetics products that require the SoftGenetics License Server Manager
(LSM), then you must also install the SoftGenetics LSM. The LSM is a central location either
locally or on a network where software application licenses are stored and that
GeneMarkerHTS users can access. The full installation of the SoftGenetics LSM consists of
the following steps:

1. Installing the LSM.*
2. Registering GeneMarkerHTS for the LSM.
3. Configuring GeneMarkerHTS to connect to the LSM.

= *If you have installed other SoftGenetics products that require the SoftGenetics
- LSM, then you must simply register GeneMarkerHTS with the LSM. See
“Registering a GeneMarkerHTS Network License” on page 25.

Before you install the SoftGenetics LSM, note the following:

* You must contact SoftGenetics for assistance in obtaining the executable to install the
license server.

*  You must install the LSM on a Windows client or server that is always on and running.
You can install the LSM on the same client that is running GeneMarkerHTS.

* You must be an administrator of the Windows client or server on which you are installing
the LSM. To satisfy the UAC settings on the client or server, you might also need to run
the LSM setup file as an administrator. (After you download the file, you can right-click it,
and then on the context menu that opens, select Run as Administrator.)

+ To allow for online registration of the license server, the server/client on which you are
installing the LSM must be connected to the Internet; otherwise, offline registration is
required.

* The GeneMarkerHTS installation requires the Microsoft Visual C++ 2017 Redistributable.
If this redistributable is already installed on the computer on which you are installing the
LSM, then no additional action is required during installation; otherwise, the LSM
Installation wizard installs this redistributable.

» The LSM is installed in the following directory, but you have the option of selecting a
different directory: C:\Program Files (x86)\SoftGenetics\License Server.

*  The Start menu folder in which the shortcut to the LSM is created is set to
SoftGenetics\License Server, but you have the option of creating a new folder, or you can
decline the creation of the shortcut.

* The network installation of GeneMarkerHTS is for an unlimited number of clients;
however, you must purchase a license for each concurrent user.
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SoftGenetics strongly recommends that you leave the default option of Start

& License Server selected on the last page of the installation wizard; otherwise, you
must manually start the LSM before you can register a GeneMarkerHTS network
license.

To install the SoftGenetics LSM

1. Download the SoftGenetics LSM Installation file, and then launch and run
SrvSetup_<>_exe to install the LSM.

Figure 1-8 below through Figure 1-15 on page 23 show all the possible wizard pages
that can open when you are installing the SoftGenetics LSM. The wizard page that is
shown in Figure 1-12 on page 22 opens only if the wizard must install the required
Microsoft redistributable.

Figure 1-8:  SoftGenetics License Server Installation wizard, Wizard page 1

£} SoftGenetics License Server v2.7.7 Setup — bt

Welcome to SoftGenetics License
Server v2.7.7 Selup

Setup will guide you through the installation of SoftGenstics
License Server w2.7.7.

[t is recommendad that you dose all sther applications
before starting Setus. This will make it pessible to update
redevant system files witheut having o rebeot your
compuber,

Click Mext tn eontinue.

Mext = Cancel

Figure 1-9:  SoftGenetics License Server Installation wizard, Wizard page 2

£ SoftGenetics License Server v2,7.7 Setup - *
License Agreement
Please review the license terms before nstallng Softeenetics Livense Server v2.7.7. O

Press Page Dawn to ses the rest of the agreement
oftGenatics End User License Agreement for License Server Manager ~

MOTICE TO USER: PLEASE READ THIS COMTRALCT CAREFULLY, BY USIMG ALL OR ANY
PORTION OF THE SOFTWARE YOU ACCEFT ALL THE TERMS AND COMDITIONS OF THIS
MGREEMENT, INCLUDING, IN PARTICULAR THE LIMITATIONS OMN: USE CONTAINED IN
SECTION 2; TRANSFERABILITY IM SECTION 4 WARRANTY IN SECTION & AND 7}
LIASILITY [N SECTION B AMD SPECTFIC EXCEFTIONS IM SECTION 14, YOU AGREE

THAT THIS AGREEMENT 15 ENFORCEASLE LIKE ANY WRITTEN NEGOTIATED

MGREEMENT SIGNED BY YOU, IF YIOU DO MOT AGREE, DO NOT USE THIS SOFTWARE.

IF YOU ACQUIRED THE SOFTWARE ON TANGIBLE MEDIA (.. OD) WITHOUT AN
OPPORTUMNITY TO REVIEW THIS LICENSE AND ¥OU DO MOT ACCEFT THIS AGREEMENT,

If you accept the terms of the agreement, dick 1 Agree to conbnwe. You must accept the
agreement to instal SoftGenetics License Server

<Back Cancel
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Figure 1-10: SoftGenetics License Server Installation wizard, Wizard page 3
£5) SoftGenetics License Server va,7.7 Setup — *

Choosze Install Location =
Choose the foldar in which to install SoftGenetics License Server vL.7.7. O

setup will netal SoftGenetice License Server v2.7.7 in the follawing folder. To nztal in a
different folder, dick Browee and select another folder. Click Next o continue,

Destnaton Fokder

Space required: 27.7MB
Space available: 251,268
i t Install Syster

= Back Mext > Cancel

Figure 1-11: SoftGenetics License Server Installation wizard, Wizard page 4
£3) SoftGenetics License Server v247.7 Setup - b

Choose Start Menu Folder -
Choose a Start Menu folder for the SoftGenetics License Server v2.7.7 shortouts. O

Select the Start Menu folder in which you would ke to oreate the program’s shortouts. Yeu
ca ko enter & name W oeate a new folder,

Adobe Dasign Standard C5&
Adobe LiveCyde E52
Del
DiAgent
e
Incucyte 20224 Revl |
Munag hall|
] D not create shortouts
Jullsoft Install Syste

Administrative Tools ‘

< Back Cancel

Figure 1-12: SoftGenetics License Server Installation wizard, Wizard page 5

ﬂ Microsoft Visual C++ 2017 Redistributable (x86) - 14.16.2... =

Microsoft Visual C++ 2017
Redistributable (x86) - 14.16.27033

Setup Progress

Processing:

Cancel
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Figure 1-13: SoftGenetics License Server Installation wizard, Wizard page 6

) SoftGenetics License Server v2.7.7 Setup -
Inztalling
Fease walt while SoftGenstics Licerse Server w2, 7.7 13 being instaled, O
Exerute: Ot sersiTAMMYY ~ 1\ Aoplata L ocal Templregeter_sstup.exe /S [0=C:\Program Fl

Output folder: C:\Program Fles (x36)\SoftGenetcsiLicense Server "
enseServer_jondce.., 100%

SESErver.exe... 100%

censeManager.dl.. 100%

Exlract: SoftGenstice icenseSrySanice. exe,.. 100%

Create folder: C:\ProgramData\SofiGenetics logs

Instaling Register, .,

Cutput folger: C:\Users TAMMYY ~1\AppDataLocal iTemp

Extract: regster_setup.exe... 100%

Execute: C:\lsers TAMMYY ~1\App[ata Y ocal\Tempiregister_setup.exe /5 [D=C:\Pr...

BExtract: Lic

Figure 1-14: SoftGenetics License Server Installation wizard, Wizard page 7

) SoftGenetics License Server v2.7.7 Setup -

Installation Complete (—\>
‘

Setup was completed successfully

Completed

«Success!

Removing firewal rules...
...finished!

Creating firewall rules...
... finished!

Installing Service...
...success!

Starting Service...
«Success!

Completed

| Next >

Figure 1-15: SoftGenetics License Server Installation wizard, Wizard page 8

£2) SoftGenetics License Server v2.7.7 Setup -

Completing SoftGenetics License
Server v2.7.7 Setup

SoftGenetics License Server v2.7.7 has been installed on
your computer,

Click Finish to close Setup.

' Start License Server

Finish
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2. After you click Finish on the last page of the SoftGenetics License Server Installation
wizard, the following three actions occur:

+ The SoftGenetics License Server Installation wizard closes.
* Anicon for the License Server Manager (LSM) is placed in the system tray.

Figure 1-16: SoftGenetics LSM icon in system tray

A Warning message opens indicating that no product has been registered with the
LSM and instructing you how to register a product.

Click OK to close the message and open the LSM. The display is blank.
Figure 1-17:  Warning message indicating that no product is currently registered

Waming X

Ho product has been registered.
l % Toregister a producd, click on menu [Register].

oK |

Figure 1-18: SoftGenetics LSM, No products registered

File Settings Register Help

b start

& Regitersd Products

2.7.7+BbOcdbb8.ci

3. Continue to “Registering a GeneMarkerHTS Network License” on page 25.
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Registering a GeneMarkerHTS Network License

Registering a GeneMarkerHTS network license is a two-step process. First, you must use
the SoftGenetics LSM register the network license. Second, you must then configure
GeneMarkerHTS to connect to the LSM.

—1. The procedures in this section assume that you are able to carry them out
@ error-free. For explanations of the most common error messages that might open
during GeneMarkerHTS registration and their resolutions, see “GeneMarkerHTS
Registration Common Error Messages” on page 43.

To register a GeneMarkerHTS network license

1. If the LSMis currently open, go to Step 2; otherwise, in the system tray, click the LSM
icon.

The LSM opens. If you have installed any other SoftGenetics products that require the
LSM, then these products and their licensing information are displayed in the LSM;
otherwise, the display is blank. See Figure 1-20 on page 26.

=\, Ifthe SoftGenetics LSM icon is not present in the system tray, then in the Windows

- Search feature, enter “license” to locate the LSM, and then click Run as
administrator to open and start the SoftGenetics LSM. See Figure 1-19 below.

Figure 1-19: Optional launching of the SoftGenetics LSM
All Apps Documents Settings More «
Best match

* License Server
App
Folders . -
License Server
W License
Documents

@ license.dat

B LicenseAgresment.txt

Uninstall
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Figure 1-20: \SoftGenetics LSM, No products registered

%“ | e

-4 Registered Products Product License Info Total # InUse#t
7] GeneMarkerHTS

1l stop

Running on DESKTOP-OETLLEQ:5 |0 clients connected. 2.7.7+8b3cdbb8.ci
2. On the LSM main menu, click Register.

The SoftGenetics Product Registration dialog box opens. The Request ID field is
pre-populated.

Figure 1-21: SoftGenetics Product Registration dialog box

&) SoftGenetics Product Registration - o X

File Help

Product Choose Product...

Account

Password
Email

RequestlD /RNeEFFTXdZVVFETmtSRU4wUXdrREpEWIVSQk4wUUdSMFFEQIRP Bz

Registration ®
Code:

[} Manual Registration Register

v2.9.0-3.1+d7alcd98.ci

3. Continue to one of the following:

+ If the computer on which you installed the LSM has an Internet connection and you
do not use a proxy server, then continue to “To register a GeneMarkerHTS network
license with the LSM (No Proxy server)” on page 27.

» If the computer on which you installed the LSM has an Internet connection and you
are using a Proxy server, then continue to “To register a GeneMarkerHTS network
license with the LSM using a Proxy server” on page 29.

+ If the computer on which you installed the LSM does not have an Internet
connection, then continue to “To manually register a GeneMarkerHTS network
license with the LSM” on page 30.
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To register a GeneMarkerHTS network license with the
LSM (No Proxy server)

1. On the Product drop-down list, select GeneMarkerHTS.

Q Make sure to select GeneMarkerHTS and not GeneMarkerHTS Viewer.

2. Enter the account credentials (Account and Password) that SoftGenetics supplied to
you.

3. Enter the email address for the account.
4. Click Register. Two results are possible.

» If the registration is successful, then a Registration Success dialog box opens.
Continue to Step 5.

Figure 1-22: Registration Success dialog box

&l Registration Success! o

o You have successfully registered

OK

» If the registration is not successful, then a Registration Failed dialog box opens. You
must now manually register GeneMarkerHTS. Continue “To manually register a
GeneMarkerHTS network license with the LSM” on page 30.

Figure 1-23: Registration Failed dialog box

uuuuuuuu |opELLY_ 1L

| passwa @9 Registration Failed X

Emay Network Error or Unreachable

Requeg . o |

| Code:

|

5. Click OK in the Registration Success dialog box.

The Registration Success dialog box closes and an Actions Info dialog box opens,
indicating that the license server will reload the license data and re-establish client
connections.

Figure 1-24: Actions Info dialog box

Actions Infio .
License Senver will reload license data and re-establish client
cannections.

oK
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6. Click OK.
The Actions Info dialog box closes and the LSM remains open.

= After the Actions Info dialog box closes, a Message dialog box might open that
- prompts you to restart the LSM for the changes to take effect. Close the Message
dialog box, and then click Restart Now to complete the registration process.

The newly registered GeneMarkerHTS product is displayed in the LSM. See Figure

1-25 below.
Aregistration email is sent to the email address that you specified. The email
acknowledges your successful registration and also details your account

information. See Figure 1-26 below.

Figure 1-25: License Server Manager

B softGenetics License Senver Manager — (1] x
File Settings Register Help
— ‘ C Restart Il stop ‘
ERAY Focivieied Froducts Froduct [ iceras e [Tot® [lnuse &
LT GeneMakelHTS
{7 GencMakaHTS Vener 1_ HedlGENe 1003 days
2 |MestGEMe Viewes 1003 dape 2 |addbonal) 0
3 |Gensticist Assistant 1013 days 1 1]
4 1072 days 0

Running on DESETOP-0ETLLEZS 1 clients connected. 2.7.7+E8b%cdbbl.ci

Figure 1-26: Registration email

alert@softgenetics.com
GeneMarker HTS Online Registration Notice

To  tamm@spectrumwritinglic.com

Dear valued customer,

Thank you for choosing GeneMarker HTS, a powerful software tool for NGS based forensic DNA data analysis.

Your registration Information:
Institute: Spectrum
User Account: SpectW

User Email: tammy@spectrumwritinglic.com

License: Network license
Registration ID: net@iF5dujl7JgUqO/cxvIVO-xgn6ufIDWu3j/SYIMsHS5-a5Vi[BE6C WU QIEFZOFAT-MDAYMTICNUQOR]cw-ROLIVFMjUDSGVEFTKVUSUNT

If you have any other questions, please email tech_support@softgenetics.com or call 1-(888)-791-1270 (in the US only) or 1-{814)-237-9240 (outside of the US).

SoftGenetics LLC

100 Oakwood Avenue, Suite 350
State College, PA 16803 USA
https://www.softgenetics.com

7. Close the LSM, and then continue to “To configure the LSM” on page 34.
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To register a GeneMarkerHTS network license with the
LSM using a Proxy server

If you are using a Proxy server with your GeneMarkerHTS installation, then you must specify
both your GeneMarkerHTS account settings and the Proxy server settings.

1. On the Product Name drop-down list, select GeneMarkerHTS.

2. Enter the account credentials (Account and Password) that SoftGenetics supplied to
you.

3. Enter the email address for the account.

4. On the Product Registration dialog box main menu, click File > Proxy Settings.
The Proxy Settings dialog box opens.

Figure 1-27: Proxy Settings dialog box

&l Proxy Settings ? *

Type: [Default Proxy -] ¥ Ensbled

Host: [ Port: |

Cancel Save
5. On the Proxy Settings dialog box, click Enabled.

6. On the Type drop-down list, select the correct type for your Proxy Server.

@ If you select Default Proxy for Type, then either the proxy settings that are specified

- in Window Edge or the proxy settings that are specified in Windows System
Settings are used for the connection and you do not need to specify any other
settings on the Proxy Settings dialog box. Instead, continue to Step 10.

7. Enter the Proxy server connection settings in the Host field and the Port field.

8. Enter the login credentials for the server in the Username field and Password field.

9. If applicable, enter any exceptions.

10. Click Save.

The Proxy Settings dialog box closes. The SoftGenetics Product Registration dialog box
remains open.

11. Continue to Step 4 of “To register a GeneMarkerHTS network license with the LSM (No
Proxy server)” on page 27.
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30

To manually register a GeneMarkerHTS network license
with the LSM

If online registration for GeneMarkerHTS fails, then you must manually register
GeneMarkerHTS with the LSM. Two manual registration options are available:

* If the computer on which you installed the LSM is connected to the Internet, then you can
try manual registration using a web browser.

» If the computer on which you installed the LSM is connected to the Internet, but you do
not want to attempt manual registration using a web browser, or the computer is not
connected to the Internet, then you must contact SoftGenetics to register the server.

1. In the Registration Failed dialog box, click OK.

The Registration Failed dialog box closes, and a Try Online dialog box opens, asking
you if you want to attempt manual registration using a web browser.

Figure 1-28:  Try online dialog box
Would you like to try manual registration using a
web browser?

Yes No

2. Select either Yes or No.

* If you select Yes, then the Try online dialog box closes, and you are redirected to a
registration location on SoftGenetics’s website. Continue to “To manually register
GeneMarkerHTS using a web browser” on page 30.

» If you select No, then the Try online dialog box closes, and the SoftGenetics Product
Registration dialog box remains open. Continue to “To manually register
GeneMarkerHTS offline” on page 33.

To manually register GeneMarkerHTS using a web browser

« ' , The option to manually register GeneMarkerHTS using a web browser is also

. available on the Product Registration dialog box: File > Open Website Registration.
[ ]

Figure 1-29: Manual registration of GeneMarkerHTS using a web browser

To register Local or Network keyless secured (Text-based) products of SoftGenetics®, please fill out the
correct information in the following boxes and then you may register the software.
Required fields are marked with an asterisk(*)

Product:| GeneMarkerHTS i
Request 1D:| MUIUTXhFRFF3QWpSQk4wUUdSMFFEC *
Account: | SpectW_TEST -
Password:| ssssssssse
Email: | tammyvb@spectrumwritinglic.com B *
Register = Reset
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1. On the web browser page, click Register.

The web page is refreshed with a Registration message indicating that you have
successfully registered GeneMarkerHTS and that you must complete the registration
process. The page also displays the necessary Registration ID (the registration code) for
completing the registration.

Figure 1-30: Manual registration of GeneMarkerHTS using a web browser

Dear valued customer,
Thank you for choosing GeneMarker HTS, a powerful software tool for NGS based forensic DNA data analysis.

Your registration Information:
Institute: Spectrum Writing, LLC
User Account: SpectW_TEST
User Email: tammyvb@spectrumwritinglic.com
License: Network license
Registration ID: net@TWS4RQ3EzVIZoi TVZDWS-xgn6ufIDWu9j/SYIMsHS-0JHtUv/Pird7HAtUjn TH-MDAYMTICNUQORjcw-ROLIVFM]UDSGVEdFTKVUSUNT

If you have any other questions, please email tech _support@softgenstics.com or call 1-{888)-791-1270 (in the US only) or 1-(814)-237-9340 (outside of the US).|

SoftGenetics LLC

st e, 03 USA

https://www.softgenetics.com

2. On the web page, below the Registration code, click Copy To Clipboard.

3. Return to the SoftGenetics Production Registration dialog box and paste the copied
Registration ID (the registration code) into the Registration Code field.

=1, Manual Registration should already be selected on the SoftGenetics Product

- Registration dialog box, but before you continue to the next step, make sure that it
is selected. If it is not selected, then you must select it.
4. Click Register.
A Registration Success dialog box opens.

Figure 1-31: Registration Success dialog box

&l Registration Success! o

o You have successfully registered

oK
5. Click OK.

The Registration Success dialog box closes, and an Actions Info dialog box opens,
indicating that the license server will reload the license data and re-establish client
connections.

Figure 1-32: Actions Info dialog box

Actions Info X

License Senver will reload license data and re-establish client
cannections.

oK
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6. Click OK.
The Actions Info dialog box closes and the LSM remains open.

= After the Actions Info dialog box closes, a Message dialog box might open that
- prompts you to restart the LSM for the changes to take effect. Close the dialog
box, and then click Restart Now to complete the registration process.

* The newly registered GeneMarkerHTS product is displayed in the LSM. See Figure
1-33 below.

* Avregistration email is sent to the email address that you specified. The email
acknowledges your successful registration and also details your account

information. See Figure 1-34 below.

Figure 1-33: License Server Manager

B softGenetics License Senver Manager — (1] x
File Settings Register Help
— ‘ C Restart Il stop ‘
ERAY Focivieied Froducts Froduct [ iceras e [Tot® [lnuse &
LT GeneMakelHTS
£ GeneMarkeHTS Viewes 1 |HestGENe 1013 days 1
2 |MestGEMe Viewes 1003 dape 2 |addbonal) 0
3 |Gensticist Assistant 1013 days 1 1]
4 1072 days

Running on DESETOP-0ETLLEZS 1 clients connected. 2.7.7+E8b%cdbbl.ci

Figure 1-34: Registration email

alert@softgenetics.com
GeneMarker HTS Online Registration Notice

To tamm@spectrumwritinglic.com

Dear valued customer,

Thank you for choosing GeneMarker HTS, a powerful software tool for NGS based forensic DNA data analysis.

Your registration Information:
Institute: Spectrum
User Account: SpectW
User Email: tammy@spectrumwritinglic.com

License: Network license
Registration ID: net@iF5dujl71gUgO/cxvIVO-xgn6ufIDWUSj/SYIMsHS5-aSVi[B66CwuQi6FZOFAT-MDAYMTICNUQORjcw-ROLIVFMjUDSGVEDFTKVUSUNT

If you have any other questions, please email tech_support@softgenetics.com or call 1-(888)-791-1270 (in the US only) or 1-(814)-237-9340 (outside of the US).

SoftGenetics LLC
100 Oakweood Avenue, Suite 350
State College, PA 16803 USA
https://www.softgenetics.com

7. Close the LSM, and then continue to “To configure the LSM” on page 34.
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To manually register GeneMarkerHTS offline

1. Copy the entire Request ID string that is displayed in the Request ID field on the
SoftGenetics Product Registration dialog box.

2. Paste the copied Request ID string into an email that includes your account credentials
(Account, Password, and Email) and send the email to tech_support@softgenetics.com.

SoftGenetics emails you a new Registration ID (the registration code).
3. Copy the new Registration ID in this email to your client clipboard.

4. Return to the SoftGenetics Production Registration dialog box, ensure that your account
credentials are still correctly entered (Name, Password, and Email), and then paste the
copied Registration ID (the registration code) into the Registration Code field.

=1, Manual Registration should already be selected on the SoftGenetics Product

- Registration dialog box, but before you continue to the next step, make sure that it
is selected. If it is not selected, then you must select it.
5. Click Register.
A Registration Success dialog box opens.

Figure 1-35: Registration Success dialog box

£l Registration Success! o

o You have successfully registered
QK
6. Click OK.

The Registration Success dialog box closes, and an Actions Info dialog box opens,
indicating that the license server will reload the license data and re-establish client
connections.

Figure 1-36: Actions Info dialog box

Actions Info *,

License Server will reload license data and re-establish client
connections.

oK
7. Click OK.

The Actions Info dialog box closes and the LSM remains open.

=, After the Actions Info dialog box closes, a Message dialog box might open that
- prompts you to restart the LSM for the changes to take effect. Close the dialog
box, and then click Restart Now to complete the registration process.
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*  The newly registered GeneMarkerHTS product is displayed in the LSM. See Figure
1-37 below.

* Avregistration email is sent to the email address that you specified. The email
acknowledges your successful registration and also details your account
information. See Figure 1-38 below.

Figure 1-37: License Server Manager

B softGenetics License Senver Manager — (1] x
File Settings Register Help
—_— ‘ C Restart Il stop ‘
= epitered Products Product [Lienns-e Iréo ITcdel 0 |Ir- Usa it
. GeneMakeHTS
{7 GencMakaHTS Vener 1 |HedGENe 1013 daps 1
2 |MestGEMe Viewes 103 daps 2 |addbonal) 0
3 |Gensticist Assistant 1013 days 1 1]
4 |1U12:l-:| I

Running on DESETOP-0ETLLEZS 1 clients connected. 2.7.7+E8b%cdbbl.ci

Figure 1-38: Registration email

Dear valued customer,

Thank you for choosing GeneMarker HTS, a powerful software tool for NGS based forensic DNA data analysis.

Your registration Information:
Institute: Spectrum Writing, LLC
User Account: SpectW_TEST
User Email: tammyvb@spectrumwritingllc.com

License: Network license
Registration 1D: net@TWS4RQ3EZVIZoITVZDWS-xgn6ufIDWUS]/SYIMsHS-0IHE U/ Pird 7HAtUJn T-MDAYMTICNUQORjcw-ROLIVFM]UOSGVEdFTKVUSUNT

If you have any other questions, please email tech support@softgenetics.com or call 1-(888)-791-1270 (in the US only) or 1-(814)-237-9340 (outside of the US

SoftGenetics LLC

8. Close the LSM and then continue to “To configure the LSM” below.

To configure the LSM
1. If the Application Settings dialog box is not already open, then open it and ensure that
the License pane is visible.

2. Next to the Type drop-down list, ensure that FullAligner is displayed, and then click
Configure.

The Manage License dialog box opens. See Figure 1-39 on page 35.
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Figure 1-39: Manage License dialog box

banage License 4

Current license

Licensed product: GeneMarkerHTS
License type: Network Jocahost: S0000)
License status: License is good.

Valid perod: 1037 days

Sesson started: 2023-11-20 12:00: 14
Sesson updated: 2023-11-20 12:43:55

Choaose & icense bype

Netwark || configure ...

Cancel

3. Click Configure.
The Configure License Server dialog box opens.

Figure 1-40: Configure License Server dialog box

Configure License Server *

Server

Host: | localhost

Port: 50000 ﬂ Connect

Connection Log:

oK | Cancel |

4. Do one of the following:

* If the LSM and GeneMarkerHTS are installed on different computers, then in the
Host field, enter the Fully Qualified Domain Name or IP address for the LSM.

» If the LSM and GeneMarkerHTS are installed on the same computer, then leave
Host set to localhost.

5. Leave the Port set to 50000.
6. Click Connect.

Messages are displayed in the Connection Log pane indicating that connection request
was successful and that GeneMarkerHTS has accessed the commercial license.

7. Click OK.

The Configure License Server dialog box closes. The Application Settings dialog box
remains open.
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8. Close the Application Settings dialog box.

GeneMarkerHTS is now ready for use.
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Registering a GeneMarkerHTS Local License

You register a GeneMarkerHTS local license directly with SoftGenetics. If the client on which
you installed GeneMarkerHTS is connected to the Internet, then online registration is
possible; otherwise, if online registration fails, or if you do not want to register the
GeneMarkerHTS license online, then you must manually register the GeneMarkerHTS
license.

—1. The procedures in this section assume that you are able to carry them out
@ error-free. For explanations of the most common error messages that might open
during GeneMarkerHTS registration and their resolutions, see “GeneMarkerHTS
Registration Common Error Messages” on page 43.

To register a GeneMarkerHTS local license online

1. On the GeneMarkerHTS main window, click the Application Settings icon.

The Application Settings dialog box opens. From top to bottom, the dialog box has three
panes: General, License, and Visuals.

2. Ensure that the License pane is visible.
The pane indicates that GeneMarkerHTS was installed with a FullAligner license.

Figure 1-41: Application Settings dialog box, License pane with FullAligner license

G Application Settings 7 x

General ”
] eemember last apened samples drectory

Common AppData Directory: =/ Tammy VanDownloads jGMHTS

Licerse

Type: |FullAligner w Configure

3. Click Configure.

The Manage License dialog box opens. The License Type is set to Network.

Figure 1-42: Manage License dialog box

banage License 4

Current keense

Licensed product: GenefarkerHTS
License type: Network (ocahest: 50000)
License status: License is good.

Valid perced: 1037 days

Sesson started: 2023-11-20 12:00: 14
Session updated: 2023-11-20 12:43:55

Choose & license bype

Netwark || configure....

Cancel
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4.
5. Click Configure.

The SoftGenetics P
populated.

On the Choose a License Type drop-down list, select Local (softkey).

roduct Registration dialog box opens. The Request ID field is pre-

Figure 1-43: SoftGenetics Product Registration dialog box

1.

& softGenetics Product Registration - o X

File Help

Product Choose Product...
Account
Password
Email
RequestID

/RNeEFFTXdZVVFETmtSRU4wUXdrREPEWIVSQk4wUUdSMFFEQIRP B

®

Registration
Code:

[} Manual Registration Register

v2.9.0-3.1+d7alcd98.ci

On the Product drop-down list, select GeneMarkerHTS.

Q Make sure to s

2.

you.
3. Enter the email add
4. Click Register. Two

If the registratio
Continue to Ste

elect GeneMarkerHTS and not GeneMarkerHTS Viewer.

Enter the account credentials (Account and Password) that SoftGenetics supplied to

ress for the account.

results are possible.

n is successful, then a Registration Success dialog box opens.

p 5.

Figure 1-44: Registration Successful message

If the registratio

38

&l Registration Success! o

o You have successfully registered!

OK

n is not successful, then a Registration Failed dialog box opens.
(See Figure 1-45 on page 39.) You must now manually register GeneMarkerHTS.
Continue “To manually register GeneMarkerHTS offline” on page 41.
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Figure 1-45: Registration Failed message

Product | GeneMarkerHTS =]

| Account  [Spectw TEST
| passwa @9 Registration Failed X

Emay Network Error or Unreachable

Requeg . o |
Code:
| L]

5. Click OK in the Registration Success message.

The Registration Success message closes. The Application Settings dialog box remains
open. GeneMarkerHTS is now ready for use.

To manually register a GeneMarkerHTS local license

If online registration for your GeneMarkerHTS local license fails, then you must manually
register GeneMarkerHTS with SoftGenetics. Two manual registration options are available:

« Ifthe client on which you installed GeneMarkerHTS is connected to the Internet, then you
can try manual registration using a web browser.

» If the client on which you installed GeneMarkerHTS is connected to the Internet, but you
do not want to attempt manual registration using a web browser, or the client is not
connected to the Internet, then you must contact SoftGenetics to register the application.

1. In the Registration Failed dialog box, click OK.

The Registration Failed dialog box closes, and a Try Online dialog box opens, asking
you if you want to attempt manual registration using a web browser.

Figure 1-46: Try online dialog box
Would you like to try manual registration using a
web browser?

Yes No

2. Select either Yes or No.

» If you select Yes, then the Try online dialog box closes, and you are redirected to a
registration location on SoftGenetics’s website. Continue to “To manually register
GeneMarkerHTS using a web browser” on page 40.

* If you select No, then the Try online dialog box closes, and the SoftGenetics Product
Registration dialog box remains open. Continue to “To manually register
GeneMarkerHTS offline” on page 33.
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To manually register GeneMarkerHTS using a web browser

« ' , The option to manually register GeneMarkerHTS using a web browser is also

-\ available on the Product Registration dialog box: File > Open Website Registration.
[ ]

Figure 1-47: Manual registration of GeneMarkerHTS using a web browser

To register Local or Network keyless secured (Text-based) products of SoftGenetics®, please fill out the
correct information in the following boxes and then you may register the software.
Required fields are marked with an asterisk(*)

Product:| GeneMarkerHTS v
Request ID: | MUIUTXhFRFF3QWpSQk4wUUdSMFFEC *
Account: | SpectW_TEST ‘
Password: eessssssee -

Email: | tammyvb@spectrumwritinglic.com B *
Register = Reset

1. On the web browser page, click Register.

The web page is refreshed with a Registration message indicating that you have
successfully registered GeneMarkerHTS and that you must complete the registration
process. The page also displays the necessary Registration ID (the registration code) for
completing the registration.

Figure 1-48: Manual registration of GeneMarkerHTS using a web browser

Dear valued customer,
Thank you for choosing GeneMarker HTS, a powerful software tool for NGS based forensic DNA data analysis.

Your registration Information:
Institute: Spectrum Writing, LLC
User Account: SpectW_TEST
User Email: tammyvb@spectrumwritinglic.com
License: Network license
Registration ID: net@TWS4RQ3EzVIZoi TVZDWS-xgn6ufIDWu9j/SYIMsHS-0JHtUv/Pird7HAtUjn TH-MDAYMTICNUQORjcw-ROLIVFM]UDSGVEdFTKVUSUNT

If you have any other questions, please email tech _support@softgenstics.com or call 1-{888)-791-1270 (in the US only) or 1-(814)-237-9340 (outside of the US).|

SoftGenetics LLC
Suite 350

2

https://www.softgenetics.com

2. On the web page, below the Registration code, click Copy To Clipboard.

3. Return to the SoftGenetics Production Registration dialog box and paste the copied
Registration ID (the registration code) into the Registration Code field.

=1, Manual Registration should already be selected on the SoftGenetics Product

- Registration dialog box, but before you continue to the next step, make sure that it
is selected. If it is not selected, then you must select it.

4. Click Register.

A Registration Success dialog box opens. See Figure 1-49 on page 41.
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Figure 1-49: Registration Success dialog box

£l Registration Success! o

o You have successfully registered

oK
Click OK.

The Registration Success dialog box closes. A registration email is sent to the email
address that you specified. The email acknowledges your successful registration and
also details your account information. GeneMarkerHTS is now ready for use.

Figure 1-50: Registration email

alert@softgenetics.com
GeneMarker HTS Online Registration Notice

To  tamm@spectrumwritinglic.com

Dear valued customer,
Thank you for choosing GeneMarker HTS, a powerful software tool for NGS based forensic DNA data analysis.

Your registration Information:
Institute: Spectrum
User Account: SpectW
User Email: tammy@spectrumwritinglic.com
License: Network license
Registration ID: net@iF5dujl71gUgO/cxvIVO-xgn6ufIDWUS)/SYIMsHS5-aSVi[B66CwuQi6FZOFAT-MDAYMTICNUQORjcw-ROLIVFMjUDSGVEDFTKVUSUNT

If you have any other questions, please email tech_support@softgenetics.com or call 1-(888)-791-1270 (in the US only) or 1-(814)-237-9340 (outside of the US).

SoftGenetics LLC

100 Oakwood Avenue, Suite 350
State College, PA 16803 USA
https://www.softgenetics.com

To manually register GeneMarkerHTS offline

1.

Copy the entire Request ID string that is displayed in the Request ID field on the
SoftGenetics Product Registration dialog box.

Paste the copied Request ID string into an email that includes your account credentials
(Account, Password, and Email) and send the email to tech_support@softgenetics.com.

SoftGenetics emails you a new Registration ID (the registration code).
Copy the new Registration ID in this email to your client clipboard.

Return to the SoftGenetics Production Registration dialog box, ensure that your account
credentials are still correctly entered (Name, Password, and Email), and then paste the
copied Registration ID (the registration code) into the Registration Code field.

5.

= Manual Registration should already be selected on the SoftGenetics Product
- Registration dialog box, but before you continue to the next step, make sure that it

is selected. If it is not selected, then you must select it.

Click Register.

A Registration Success dialog box opens. See Figure 1-51 on page 42.
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Figure 1-51: Registration Success dialog box

&l Registration Success! o

o You have successfully registered!

oK
6. Click OK.

The Registration Success dialog box closes. A registration email is sent to the email
address that you specified. The email acknowledges your successful registration and
also details your account information. GeneMarkerHTS is now ready for use.

Figure 1-52: Registration email

alert@softgenetics.com
GeneMarker HTS Online Registration Notice

To tammy@spectrumwritingllc.com

Dear valued customer,

Thank you for choosing GeneMarker HTS, a powerful software tool for NGS based forensic DNA data analysis.

Your registration Information:
Institute: Spectrum
User Account: SpectW
User Email: tammy@spectrumwritingllc.com
License: Network license
Registration ID: net@iF5dujl71gUgO/cxvIVO-xgn6ufIDWuSj/SYIMsHS-aSVi[B66CwuQi6F ZOFAT-MDAYMTICNUQORjcw-ROLIVFMjUOSGVEDFTKVUSUNT

If you have any other questions, please email tech support@softgenetics.com or call 1-(888)-791-1270 (in the US only) or 1-(814)-237-9340 (outside of the US).

SoftGenetics LLC
100 Oakweood Avenue, Suite 350
State College, PA 16803 USA

https://www.softgenetics.com
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GeneMarkerHTS Registration Common Error
Messages

This section details the four most common error messages that you might encounter when
you are registering your GeneMarkerHTS installation with the SoftGenetics LSM for a
network license, or with SoftGenetics directly for a local license. It also describes the most
appropriate resolution. If you cannot resolve an error message that opens during the
registration of GeneMarkerHTS, or if you receive an error message that is not detailed here,
then contact tech_support@softgenetics.com for assistance.

&4 Registration Failed X

| The password doesn't match the product or account

oK

Meaning: The password that you entered on the Product Registration dialog box is not for the
selected product or the indicated account.

Resolution:

» Confirm that the correct product is selected on the Product drop-down list.

+ Confirm that the account name and password have been entered correctly, remembering that
both are case-sensitive and there should be no spaces for either registration variable.

Note: If you leave a space at the end of the registration password, this error message is triggered.

&8 Registration Failed X

| The password has been expired
oK

Meaning: Your GeneMarkerHTS license has expired and is no longer working.

Resolution: Contact tech_support@softgenetics.com or your local distributor for assistance in
updating your license.

&9 Registration Failed X
| You have used this account to register one copy of software
.
0K
e —

Meaning: Your GeneMarkerHTS network license is already actively registered to another client.
Resolution: Contact tech_support@softgenetics.com for assistance.
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&9 Registration Failed X

| Network Error or Unreachable

.

oK

Meaning: The client on which you are registering GeneMarkerHTS was unable to access the
SoftGenetics database through the Internet. Online registration has failed. This error is typically due
to firewalls or other security settings.

Resolution: You must manually register your product. See “To manually register a GeneMarkerHTS
network license with the LSM” on page 30.
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Starting GeneMarkerHTS

You can double-click the desktop icon to launch GeneMarkerHTS, or you can select the
option from your Start menu, where the default value is: Start > SoftGenetics >
GeneMarkerHTS v< >,

Figure 1-53: GeneMarkerHTS desktop icon

G

After you start GeneMarkerHTS, the GeneMarkerHTS main window opens. See “The
GeneMarkerHTS Main Window” on page 46.

Figure 1-54: GeneMarkerHTS main window

G

&

O Marker"HTS

Forensic mtDNA and STR Analysis Software

©SoftGenetics, LLC
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The GeneMarkerHTS main window is your starting point for the GeneMarkerHTS
application.

Figure 1-55: GeneMarkerHTS main window

G

&

O Marker"HTS

Forensic mtDNA and STR Analysis Software

©SoftGenetics, LLC

The GeneMarkerHTS main window has seven major components, which are the:
+ Title bar. See “Title bar” below.

* Main menu. See “Main menu” on page 47.

* Application Settings icon. See “Application Settings icon” on page 47.

* Project options. See “Project options” on page 47.

»  About button. See “About button” on page 48.

* Help button. See “Help button” on page 48.

» Status bar. See “Status bar” on page 48.

Title bar

The name “GeneMarkerHTS” is displayed in the left corner of title bar at the top of the
GeneMarkerHTS main window. The version of GeneMarkerHTS that you are running is
displayed after the name.

Figure 1-56: GeneMarkerHTS Title bar

G GeneMarkerHTS v2.6.0+f0776306.ci — O b4
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Main menu

The GeneMarkerHTS main menu is displayed below the title bar. The main menu is set up in
a standard Windows menu format with menu commands grouped into menus (File, Tools,
and Help) on the menu bar. Some commands are available in other areas of the application.

Figure 1-57: GeneMarkerHTS main menu
File Tools Help

Menu Option

File * New Project: Click to open the New Project dialog box, and set up a new analysis
project in GeneMarkerHTS.

» Open Project: Click to open the Open Project dialog box and browse to and select an
existing GeneMarkerHTS project with which to work.

Note: By default, GeneMarkerHTS opens the folder in which the last project was
opened for the GeneMarkerHTS instance.

» Open Recent: Opens a drop-down list of the ten most recent projects that were
added or edited for the GeneMarkerHTS instance.

* Open Recent > Clear Recent Projects: Click to clear all the recent projects that have
been opened for the GeneMarkerHTS instance.

» Settings: Click to open the Application Settings dialog box, which provides a variety
of options for customizing your GeneMarkerHTS instance. See Appendix A,
“GeneMarkerHTS Application Settings,” on page 145.

Tools » Panel Manager: TBD. If you need assistance with creating or editing custom panels
for your GeneMarkerHTS instance, contact tech_support@softgenetics.com.

» Motif Editor: Click to open the Motif Editor dialog box, which provide the options
(Add, Remove Motif, Remove Region) for managing the motifs for the
GeneMarkerHTS instance. See “To create or edit a custom motif’ on page 54.

Help » Help: Click to open the Online Help for GeneMarkerHTS.

» About: Click to open the About dialog box, which displays information about your
GeneMarkerHTS installation, including the version.

Application Settings icon

The Application Settings icon (|@|) is displayed in the left corner of the main window
underneath the main menu. Click the icon to open the Application Settings dialog box, which
provides all the options for specifying the settings to customize your GeneMarkerHTS
instance, including project directory information, license information, and visual settings,
including colors. See Appendix A, “GeneMarkerHTS Application Settings,” on page 145.

Project options

The Project options—New, Open, and Manage—are displayed in the center of the main
window underneath the title bar.

+ Click New to open the New Project dialog box, and set up a new analysis project in
GeneMarkerHTS.
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» Click Open to open the Open Project dialog box and browse to and select an existing
GeneMarkerHTS project with which to work.

See Chapter 2, “GeneMarkerHTS Project Setup and Management,” on page 49.

= The full functionality of project management (Manage) in GeneMarkerHTS is
| - ; currently under development.

About button

The About button is displayed in the top right corner of the main window underneath the title
bar. Click About to open the About GeneMarkerHTS dialog box, which displays information
about your GeneMarkerHTS installation, including the version. The About dialog box also
contains a Copy to Clipboard button, which you can use to copy the version and build date
information that is displayed in the dialog box to your client’s clipboard. You can then paste
this information into a third-party application such as Microsoft Outlook email in the event
that you must supply it to SoftGenetics.

Figure 1-58: About GeneMarkerHTS dialog box

E-mail: info@softgenetics.com
Version: 2.6.0+0776306.d
GeneMarkerHTS
Date: Mon Aug 7 2023
Copyright 2019 SoftGenetics,

Al rights reserved

®oftGenetics, LLC Copy to Clipboard

Warning: this computer program is protected by copyright law and international treaties. Unauthorized reproduction
seve

inaut
or distribution of this program, or any portion of it, my resultin severe civil and criminal penalties, and wil be
prosecuted to the maximum extent possble under the law.

Third Party Software

OpenSSL 1.1.1d openss|

Help button

The Help button is displayed in the top right corner of the main window underneath the title
bar. Click the Help button to open the online help for GeneMarkerHTS.

Status bar

The Status bar is displayed in the lower right corner of the GeneMarkerHTS main window.
From left to right, it displays the following information: The license type for the installation,
the number of days that are remaining on the license, and the version number for the
installation.

Figure 1-59: GeneMarkerHTS main window Status bar

| Fuligner | 1045 day(s) | 26.0+f07m30s.d| 4
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GeneMarkerHTS provides a validated streamlined workflow for forensic mitochondrial, STR,
and Y-STR casework as well as medical research of mitochondrial DNA from massively
parallel sequencing platforms (MPS) such as the lllumina and lon Torrent. The New Project
dialog box provides all the options for adding a new project for mtDNA, STR, or Y-STR data
analysis. You can also open and work with existing projects in GeneMarkerHTS. This
chapter details all the options and functions that are available for setting up and managing
your GeneMarkerHTS projects.

This chapter covers the following topics:

*  “New Project Dialog Box Settings” on page 51.

*  “Working with a GeneMarkerHTS Project” on page 64.
*  “GeneMarkerHTS Project Output Files” on page 70.
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New Project Dialog Box Settings

You use the New Project dialog box to set up a new project for analyzing your data. You
select the data that is to be analyzed for a project in the dialog box, and you also specify all
the project settings in the dialog box. To open the New Project dialog box, do one of the

following:

* Atthe top of the GeneMarkerHTS main window, click New.

*  On the GeneMarkerHTS main menu, click File > New Project.

Figure 2-1:  New Project dialog box

G New Project

Use Default Reference

Use Default Motif

Name File 1

File 2

Add Remove Remove All | Filter Settings

Clear settings

Create Motif | Edit Motif
Alignment Options
Gptional Steps:

Consensus

[] Remove PCR. Duplicates
Keep Only Proper Pairs

Motifs

Filters/Clipping:
Match Proportion:

Percent =

Identity:

® Percent =
lur <0

Clip mismatched ends
Sequencer:

O Ton Torrent

O Tlumina

@ Other

Amplicon Settings

PHI Settings

ance

=\, The following sections describe the settings on the New Project dialog box the first
- time that the dialog box is opened. Any selections that you make are persistent
within your GeneMarkerHTS instance and across instances on the same client.

See:

* “Folders and Paths” on page 52.

*  “Motifs” on page 52.

*  “Panel and Panel Options” on page 56.

»  “Alignment Options: Optional Steps” on page 56.
+  “Alignment Options: Filters/Clipping” on page 57.
*  “Amplicon Settings” on page 59.

*  “PHI Settings” on page 61.
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52

Setting

Description

Project Folder

The folder in which to save the project file. The default location is the
folder in which the project sample files are saved. For example, if the
project sample files are saved in C:\GM_HTS\Project_A_SampleFiles,
then the project file is also saved in \GM_HTS\Project_ A_SampleFiles. To
select a different location, next to the Project Folder field, click the Browse
button to open the Project Save Location dialog box, and then browse to
and select a different folder.

Note: For additional project directory options, including remembering the
last opened sample files directory, see “Configuring
GeneMarkerHTS Project Directory Settings” on page 148.

Reference Path
Use Default Reference

Do one of the following:

» To use the revised Cambridge reference sequence (rCRS) that is
supplied with GeneMarkerHTS, select Use Default Reference.

* To use a different reference, clear Use Default Reference, and then
next to the Reference Path field, click the Browse button to open the
Open Reference dialog box, and then browse to and select the
reference.

Warning: If you select a different reference, then it must be in either
FASTA or GBK format.

Motifs

Setting

Description

Note: Motif options are available only if Motifs is selected for an Alignment option. (See “Alignment
Options: Optional Steps” on page 56.) If Motifs is not selected as an alignment option, then
all Motif options are unavailable. SoftGenetics recommends the use of a motif for mtDNA

analysis.

Motif Path
Use Default Motif

You can use a motif (a .txt file) to adjust the alignment to meet the
expectations of your analysis. See “Overview of using a motif’ on page
53. You can use the default motif that is supplied with GeneMarkerHTS or
you can use a custom motif.

» To use the default motif that is supplied with GeneMarkerHTS, leave
Use Default Motif selected.

» To use the default motif as your starting point for creating a custom
motif:
1. Clear Use Default Motif.
2. Click Create Motif, and then continue to “To create or edit a custom
motif’ on page 54.
» To use an existing custom motif as your starting point for creating
another custom motif:
1. Clear Use Default Motif.
2. Click the Browse button that is displayed to the right of the Motif
Path field, and browse to and select the motif.
3. Click Edit Motif, and then continue “To create or edit a custom motif”
on page 54.
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Setting Description

Create Motif Available only if Use Default Motif is not selected. Click to open the Motif
Editor dialog box and use the default motif that is supplied with
GeneMarkerHTS as your starting point for creating a custom motif. See
“To create or edit a custom motif’ on page 54.

Edit Motif Available only if Use Default Motif is not selected and you have selected
an existing custom motif to use as your starting point for creating another
custom motif. Click to open the Motif Editor dialog box and use the
selected custom motif. See “To create or edit a custom motif’ on page 54.

Overview of using a motif

Traditionally, alignment is focused on minimizing the number of mismatches between the
reference and a sample read, or a “best fit” alignment; however, because forensic analysis
has established conventions for the position of many common variants, this traditional
approach to alignment is not always preferred when analyzing mtDNA. As a result,
GeneMarkerHTS provides the option of using a motif to better meet your analysis
requirements. A motifis a list of variant calls within a specified region that are translated into
an expected sequence. You define this list of variant calls in a motif file, which is a text (.txt)
file that has the following format:

»  The firstline for each motif definition in the file is preceded with a hash tag/pound symbol
(#) and this line identifies the start and end points for the region.

« The variant calls in the motif file are listed with standard forensic nomenclature, for
example, Deletion: 16191d, Insertion: 16193.1C, and SNP: 1184A.

Figure 2-2:  Example of Best Fit alignment compared to Forensic alignment

16180 16185 16190 16195

Reference A A A A CCTCTCTCTTCTCOCTCA ATG
Best Fit Alignment A A | - - c ¢ ¢ c ¢c T €C C Cc € A T G
Forensic Alignment A A C C C C C T €C € CcC c c - A T G

Hash (#) mark indicates — |

motif region.

When you are creating a motif file, note the following:

*  Spacing of the variants is not absolute, but you must use commas to separate the variant
calls.

* Regions cannot overlap.

* No two motifs in the same region can resolve to the same sequence.
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If you elect to use motif alignment, then the alignments of reads that cross motif regions with
expected sequences are adjusted to match the list of variants. Reads that start or end in
motif regions are soft-clipped. You can use the default motif that is supplied with
GeneMarkerHTS, or you can use an existing custom motif to create and/or edit your own
custom motifs. See “To create or edit a custom motif’ below.

When creating a custom motif, you can use the default version that is supplied with

%ﬁ: Version 2.6 of GeneMarkerHTS as your starting point, or you can use a prior
version. All prior versions of the default motif are found in the Resources folder in
the installation directory for GeneMarkerHTS.

To create or edit a custom motif

Although you can manually edit a motif file, SoftGenetics strongly recommends
that you use the built-in Motif Editor instead.

Figure 2-3:  Motif Editor dialog box

16258/ ||start| 16271/ | End Update Range Add Motf | |Remove Motf | [Remove Region
162584  16259C 16260C 16261C 16262C 162637  16264C 162654  16266C 16267C 16268C 162694  16270C 162717

1] A c T c c T c A c C c A c T

AT C T C G T c A T C c A c T

3| A C c c c T c A T C c A c T

4 A C c T G T c A = C c A c T

15318 % | start | 163362 | End Updiate Rangs Add Motif | |Remove Motif | [Remove Region
163184 16319G 16320C 16321C 163224 163237 163247 163257 163264  16327C 16328C 16329G 16330T 163314 16332C 16333A 16334T

1| oA A G c A T T i A c ¢ G T G € A T

HIEES A c [ A T T T A [ G G T A c A T

3| A G T C A T T T A C ¢ G T A € A T

4 A G C [ A T T C A [ G G T A c A T

< >

16178 (% |start | 16196 |% | End Update Range Add Motif | |Remove Motif | Remove Region

16179C  16180A  1618TA 161824  16183A  16184C  16185C  16186C  16187C  16188C  16180T  16190C  16191C  16192C  16193C  16194A  16195T

1 A C & C C C C C € & € (& € (& A T
2 C A A C C C C C C C C C d d d A T
3 C A A e C C C C C € & € (& d d A T
4 C A A < C L C C C L& C C & € d A T
5 c A A & c C c C c e C € B € €6 A T
6 c A A C c Lo c Lo c C C C C C ccc A T

Check For Errors| | AddRegion Close

1. For each motif region, do any or all of the following:

Option Description

Update range Adjust the Start and/or End values for a motif region (manually edit the values,
or use the Up Arrow/Down Arrow buttons to adjust the value one base at a
time), and then click Update Range.

Tip: Because motifs require exact matches, shorter motifs are better for
alignment.

Add Motif Adds a new motif as the last in the list of displayed motifs for the region. The
default sequence for a new motif is always set to the reference sequence.

Remove Motif Select a motif, and then click to remove the selected motif from the motif region.

Remove Region | Click to remove a region entirely from the motif.
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2. If you are done with customizing the motif, then continue to Step 3; otherwise, optionally,
to add one or more regions to the motif, do the following:
a. Click Add Region.

A blank new region placeholder is displayed at the bottom of the Motif Editor dialog
box.

« ! , Use the scroll bar on the right side of the dialog box to scroll to the bottom of the

A . dialog box and view the placeholder region.

Figure 2-4:  Motif Editor dialog box with a new region placeholder

G Mot Editor ? X

[181 ] start[200 3] End |update Range A MotE- | [Remave MotF| [Remove Regin|
1814 18 1834 1846 185G 186C 187G 1884 189A  190C 1914 192T 1934 194C 195T 19T 1974 199
1 A T A G G C G A A C A T A C T T A C
.4 A 1] A G G C G A A C A T A C C T A i
3 A C A G G C G A A C A T A T C T A C
4 A C A G G C G A A C A T A C C T A C
5 A C A G G C G A A C A T A C T T A C
6 A 1] A G G A G A C C A T A C C T A i
7 A C G G G C G A A C A I A C T I A C
< >
1007 stert[120 5 End |Update Range Add Motif | Remove Motif Remove Region
100G 1016 1024 1036 1MC 105C 1066 1076 1084 1096 110C 1A 1120 113€ 114C 15T 1184 117
i} G G A G C d d d d d d A C C C T A T
< >
5512 start[75 2 |End [Update Range AddMotif | [Remove Motif| Remove Region
55T 5BA 51T 58T 59T T 81C 626 63T B4C 85T 666G 867G 886G 869G 706G 716G 72]
1T A T c T L c G T % d G G G G G d T
gl T A T T T T c G T g T g G g G g d T
3 T A T T T T c G T G T G G G G G d T
4 T A T T T T c G T g T g G g G g G T
5 0T A T T T T c G T G T G G G G G G T
< >
[t]stert[t 2]End Updste Range AddMotif | [Remove Motif Remove Region

16
v

Check For Errors| | Add Region Close

b. Specify the start and end positions for the new region, and then click Update Range.
c. Create the needed motifs for the new range. (See Step 1.)

3. Optionally, to check for errors before saving the customized motif, click Check For
Errors; otherwise go to Step 4.

If errors exist in the customized motif, then a Motif File Errors dialog box that details the
errors in the motif file opens; otherwise, the Motif File Errors dialog box displays the
message “No Errors.”

4. Click OK to close the Motif File Errors dialog box.
« If the file did not contain any errors, then continue to Step 5.

» Ifthe file did contain errors, then iteratively correct the file and click Check For Errors
until you receive the message “No Errors,” and then continue to Step 5.
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5. To save the new motif file, click Save As.
The Save Motif dialog box opens. The file format is set to .txt and you cannot edit this.

6. Specify the name for the motif file, and then browse to and select the location in which to
save the file, and then click Save.

The Save Motif dialog box closes. The Motif Editor dialog box remains open.
7. Click “X” to close the Motif Editor dialog box.

You return to the New Project dialog box. The full path to the customized motif file,
including the file name, is displayed in the Motif Path field. You can now use the motif for
mtDNA analysis.

Panel and Panel Options

Setting Description

Panel Required for STR data. Optional for mtDNA data. Leave Panel set to
the default value of None or, on the Panel dropdown list, select from
one of the four pre-supplied panels from Promega:

* Promega_Powerseq_46GY_v1 (STRs and Y-STRs)

* Promega_Powerseq_CRM_v1 (mtDNA only)

* Promega_Powerseq_56GMY_v1 (STRs, Y-STRs, and mtDNA)

* Promega_Powerseq_WholeMito_v1 (mtDNA only)

Note: For a complete description of the available panels, see https://
www.promega.com and search for the specific panel in which
you are interested. If you need assistance in creating panels for
other chemistries, contact tech_support@softgenetics.com.

Allow Primer Mismatches | If selected, then a 1 bp difference in primer binding regions is allowed.

Alignment Options: Optional Steps

You can select one or more, or all of the following optional steps.

Setting Description

Consensus Selected by default. Do local indel realignment based on the
consensus sequence. After variant calls are made based on the initial
alignment, any reads that overlap indels but do not contain the indels
are adjusted to include the indels if the new alignment is at least as
good as the initial alignment.

Remove PCR Duplicates Reads are identified as PCR duplicates based on their start positions. If
you are using paired-end data, then each pair of reads is considered
together. If you leave the option unselected, then the PCR duplicates
are not removed; otherwise, select the option to remove PCR
duplicates.

Note: If you are using targeted sequencing, then you typically do not
select this value. If you are using whole genome sequencing,

then you typically do select this value.
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Setting

Description

Keep Only Proper Pairs

Ignore any reads that were not marked as being part of a proper pair,

where a proper pair is defined as the following:

» Both reads from the pair must be aligned and the alignment must be
on opposite strands.

» The 5 end of the reverse read must be to the right of the 5’ end of
the forward read.

Merge Pairs

Applicable only for mtDNA data that does not use a panel. If the reads
are expected to fully overlap, then Merge Pairs is appropriate for
mtDNA data. If you select Merge Pairs, then the overlapped portion of
pairs is combined, which reduces coverage; however, because double
counting is prevented, accuracy might be improved.

If you select Merge Pairs, then the following options are enabled, and

you can select one:

» Pre-alignment merging: Selected by default. Results in slower data
analysis and is more prone to error, especially in repetitive regions,
but for certain situations such as those that involve high quality data
and/or sequences that are not highly repetitive, then selecting this
option can improve alignment.

» Post-alignment merging: Because the reads might already be
correctly overlapped after alignment, selecting this option results in
faster data analysis.

Tip: If you are not sure as to which option to select, analyze the data
using both options, compare the results, and then make your
selection.

Motifs

Selected by default. The alignments of reads that cross motif regions
with expected sequences are adjusted to match the list of variants. See
“Overview of using a motif’ on page 53.

Note: This is a default setting for all the Sequencer options (lon
Torrent, lllumina, and Other). If you do not want to use motifs,
then you must manually clear this option.

Alignment Options: Filters/Clipping

Setting

Description

Match Proportion

Include the read if the proportion of the read that is aligned and not
soft-clipped is greater than or equal to the indicated value, where the
default value is Percent >=90.

Note: Soft-clipping can be carried out only if the proportion of the read
that is aligned and not soft-clipped is greater than or equal to
the indicated value.

Tip: You should set this value to < 90% if you have a larger number of
variants in the middle for the reads and you need more reads to
align. Conversely, if your reads are of higher quality, particularly
for the ends, then less reads need to align and you can set this to
value to >90%.
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Setting Description

Identity Reads that are less similar to the reference than indicated value are not

aligned. Select the way to identify the number of reads:

» Percent >=: Selected by default. Default value is 90. If the
percentage of reads for a sample that do not match the reference
are greater than or equal to the indicated value, then reads are not
aligned.

* Number <=: Default value is 0. If the total number of reads for a
sample that align to reference are less than or equal to the indicated
value, then the reads are not aligned.

Soft Clipping at 3' Q < When the base call quality is less than or equal to the indicated quality
score, then the 3’ ends of reads are trimmed accordingly. See “Soft
clipping based on quality scores” below.

Note: GeneMarkerHTS automatically adjusts the default values for both Identity and Soft Clipping
based on the selected sequencer. The default settings are based on using an lllumina or lon
Torrent sequencer. If you change the value for either one or both of the settings, then
GeneMarkerHTS automatically selects “Other” for Sequencer.

Clip mismatched ends Selected by default. If mismatched bases are found near the end of the
alignment, then soft clipping is also carried out on the 3’ ends of reads.

Tip: When carrying out panel analysis for mtDNA amplicons, you can
clear this option to improve trimming if variants are at a boundary.

See “Soft clipping based on quality scores” below.

Soft clipping based on quality scores

If the base call quality is less than or equal to the quality score that is specified in the
Alignment Settings for a project, then the 3’ ends of reads are soft-clipped. If mismatched
bases are found near the end of the alignment, then soft clipping is also carried out on the 3’
ends of reads according to the following:

1. Starting at the end of the alignment sequence, move towards the middle of the alignment
sequence, with a quality score for each nucleotide in the sequence calculated as follows.

Add 1 for a matched base; otherwise, subtract 3 for a mismatched base. A quality score
< -(6) is not allowed.

2. Continue calculating a quality score for each base in the alignment sequence until a
nucleotide with a quality score of 6 is found.

3. Move back from this position towards the end of the read until a mismatch is found.
4. Soft clip from this mismatch through the end of the read.

For example, if the alignment results in a CIGAR string of 100=2X10=1X3=. then:

» Ascore is calculated going back from the end: 0,1, 2, 3, 0,1, 2, 3, 4, 5, 6.

* Moving back to the end, soft clipping is started at the first mismatch through the end,
which results in four bases total being soft-clipped: 100=2X10=4S.
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Amplicon Settings

Available only if Panel is set to None. Opens the Amplicon Settings dialog box, which
contains the settings for specifying which amplicon-sequenced regions were used for the
mtDNA alignment project. See “Specifying amplicon regions” below.

Specifying amplicon regions

The Amplicon Settings dialog box contains the settings for specifying which
amplicon-sequenced regions were used for the mtDNA alignment project. If you select
Amplicon Settings for an mtDNA alignment project, then you must do one of the following:

* You must load a BED file that includes the amplicon regions.
*  You must manually add the amplicon regions.
1. On the New Project dialog box, click Amplicon Settings.

The Amplicon Settings dialog box opens.

Figure 2-5:  Amplicon Settings dialog box

G

Amplicon Regions
Positions are incusive (start through end)
Chromosome Start End
Add REmaye Remove All
Load BED File Save BED) File

[ Strict Sart Pairad Reads
2. Continue to one of the following:
+  “To load an amplicon BED file” below.

*  “To manually add amplicon regions” on page 60.

To load an amplicon BED file
1. Click Load BED file.
The Open BED file dialog box opens. See Figure 2-6 on page 60.
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Figure 2-6:  Open BED File dialog box
G
<t Files for running projects » projects » 2023-10-16T14-28 v2.6.0+ F0776306.ci
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B Desktop
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¥ Downloads
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= Pictures
B videos
e Local Disk (C:) = i =

File name: | -| | BED File(*.bed)

Cpen Cancel

2. Browse to and select the existing amplicon BED file, and then click Open to select the
BED file.

The Open BED File dialog box closes. The position for the BED file are displayed in the
dialog box.

3. Leave Strict Sort Paired Reads selected, or optionally, clear the setting.

@ If Strict Sort Paired Reads is selected, then the paired reads sort to the same
- amplicon. If Strict Sort Paired Reads is not selected, then the two reads can sort to
different amplicons. Each read, however, still sorts to only a single amplicon.

4. Click OK.
The Open BED File dialog box closes. The New Project dialog box remains open.

5. Continue with setting up the new GeneMarkerHTS project.

To manually add amplicon regions

You can manually add as many amplicon regions as needed.

=\, For detailed information about the format for a BED file, see “BED file” on page
- 161.
1. For every region that you must add to the BED file, click Add.

A new amplicon region is displayed in the Amplicon Settings dialog box. As you add a
new region, it is numbered sequentially. By default, the chromosome is set to M, and
both the Start and End positions are set to “1,” but you can edit any or all these values.

Figure 2-7:  New amplicon region

148 22 29130361 29130738

149 chri 1 1

] 1 3
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2. As you manually add new amplicon regions, the following options are also available:

* Remove: Click to remove a selected amplicon region. You can remove only a single
amplicon region at a time. After you remove a region, the remaining regions are
automatically re-numbered.

No confirmation message is displayed before you remove a
& region, so be cautious when doing so.

* Remove All: Click to remove all amplicon regions in a single step.

3. Leave Strict Sort Paired Reads selected, or optionally, clear the setting.

= | If Strict Sort Paired Reads is selected, then with paired reads, the start and end

= points for a paired read must match to the start and end points of the amplicon for
the read to be assigned to the amplicon. In the event that a forward read that
matches to Amplicon #1 extends into the reverse read that matches to Amplicon
#2, this allows the assignment of the read to only one amplicon.

4. Click OK.
The Open BED File dialog box closes. The New Project dialog box remains open.

5. Continue with setting up the new GeneMarkerHTS project.

PHI Settings

Opens the PHI Settings dialog box. You use the options on this dialog box to hide regions in
a subject’s sample file from alignment if these regions could potentially reveal personal
health information (PHI) about the subject. See “Masking personal health information (PHI)
for a subject” on page 61.

Masking personal health information (PHI) for a subject

You can specify which personal health information to mask for a subject only
& before carrying out the corresponding mtDNA alignment project.

When carrying out a forensic analysis, a lab technician must remain aware of the potential of
exposing personal health information (PHI) about a subject that is not relevant to the
investigation. For example, the alignment results could reveal that a subject is a carrier for a
an inherited disease such as Leigh’s syndrome. To prevent this, you can hide regions from
the alignment that could reveal PHI. You can elect to load default hidden regions, which
hides the PHI regions that MITOMAP has identified, and/or hide the PHI regions that you
explicitly define in a BED file.
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=\, For detailed information about the format for a BED file, see “BED file” on page
- 161.

For a default or custom hidden region, the following is applicable:

Nucleotides that are in the region are not displayed in the Pile-Up pane in the
GeneMarkerHTS Viewer.

The CIGAR string is hidden in the tooltip for a read in the Pile-Up pane.
You cannot copy sequences for reads that cross the region.

Allele counts are hidden from all reports.

No variants are called within the region.

On the New Project dialog box, click PHI Settings.

The PHI Settings dialog box opens.

Figure 2-8:  PHI Settings dialog box

G

Masked Personal Health Information

Chromosame Start End

Add Remove Remove All
Load BED Fis Save BED ke

Load Default Regions

oK Cancel

2. Do one or both of the following:

Option Description

Hide the PHI regions that MITOMAP has | Click Load Default Regions.

identified Note: For a list of the MITOMAP locations that are the
built in to PHI, see the following:

* http://www.mitomap.org/foswiki/bin/view/MITOMAP/
MutationsRNA

* http://www.mitomap.org/foswiki/bin/view/MITOMAP/
MutationsCodingControl

Hide the PHI regions that you have Click Load BED File to open the Open BED File dialog
identified box, and then browse to and select the appropriate BED
file.
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3. Optionally, after you have loaded the default and/or custom regions that are to be
hidden, do any or all of the following as needed:

Option

Description

Manually add a region

Note: You can manually add as many
regions as needed. You can add
only a single region at a time.

Click Add.

A new region is added. As you add a new region, it is
numbered sequentially. By default, the chromosome is
set to M, and the Start and End positions are both set
to “1,” but you can edit any or all of these values as
needed.

Figure 2-9:  Manually added PHI region

148 22 29130361 20130739

149 chri 1 1

1 TIT F

Remove one region at a time

Select the region, and then click Remove. After you
remove a region, the remaining regions are
automatically re-numbered.

Warning: No confirmation message is displayed
before you remove a region, so be cautious
when doing so.

Remove all regions in a single step

Click Remove All.

4. Click OK.

The PHI Settings dialog box closes. The New Project dialog box remains open. The
selected regions will be hidden from alignment.

5. Continue with setting up the new project.
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Working with a GeneMarkerHTS Project

The New Project dialog box provides all the options for adding a new project in
GeneMarkerHTS. You can also open and work with existing projects in GeneMarkerHTS.
See:

*  “New GeneMarkerHTS project caveats” below.
* “To add a new GeneMarkerHTS project” on page 65.

*  “To work with an existing GeneMarkerHTS project” on page 68.

New GeneMarkerHTS project caveats

+  Every GeneMarkerHTS project is named project.pjt, and the project file as well as all the
project output files are saved in a folder that, by default, is named as:

<project creation date>T<project run time_v<GeneMarkerHTS version>+<f<n>).ci
where:
* The date is in the following format: year_month_day.
* The time is in 24-hour time.

* The software version is three digit showing the major release, the minor release, and
the point release.

» f<n>is developer-specific information that is used for debugging purposes.

For example, a project folder named 2023 09 _12_T14-28 v2.6.0+ f07776306.ci
indicates a project that was run on October 09, 2023 at 2:18 pm in the afternoon using
version 2.0.6 of GeneMarkerHTS. This default naming convention allows you to save
multiple projects in the same folder without overwriting an existing project.

» If you do not specify a folder in which to save the project, then GeneMarkerHTS informs
you that the project folder was not set, and asks you if you want to use the default project
folder, which is the folder that contains the project sample files.

Figure 2-10: Create Path prompt
G Create Path *

The path specified does not exist, Do you want to create C:/Program Files/
SoftGenetics/GeneMarkerHTS/GM_HTS Data/Completed Project from 4 project
files/
2023-09-19T09-21_v2.6.0+f0776306.ci\projects\2023-10-11T11-30_v2.6.0+f0776306.cif

Yes Mo

* The default reference that is supplied in GeneMarkerHTS is the revised Cambridge
Reference Sequence (rCRS). If you select a different reference, then it must be in either
FASTA or GBK format.

*  When you add a new project in GeneMarkerHTS, the sample files that you load must be
in one of three formats: compressed FASTQ files (fastq.qz), uncompressed FASTQ files
(.fastq), or BAM files (.BAM).
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The Name of each sample file and the names of all the corresponding output files for a
project are automatically generated from the names of the added sample files. You can
edit the Name for a sample file.

GeneMarkerHTS automatically groups paired reads in a sample, but you can split a group
of paired reads into individual samples.

GeneMarkerHTS automatically adjusts the default values for both Identity and Soft
Clipping based on the sequencer that you select. If you change the value for either one
or both settings, then GeneMarkerHTS automatically selects “Other” for Sequencer, and
you cannot select a different Sequencer value.

Filter settings and table settings control the criteria for variant calling and for displaying
project information in the Variants table in the Mito Alignment Viewer. Filter settings
determine the alleles that are called for a project in the STR Analysis Viewer. You can
adjust filter settings and table settings before or after alignment of the samples in a
project.

Amplicon settings define the amplicon-sequenced regions that were used for the mtDNA
alignment project. You can adjust amplicon settings only before the alignment of the
samples in a project.

PHI settings control which personal health information to mask for a subject. You can
adjust PHI settings only before the alignment of the samples in a project.

To add a new GeneMarkerHTS project

1. On the GeneMarkerHTS main window, click New.
The New Project dialog box opens. If this is the first project that is being run for the
GeneMarkerHTS instance, then all the project settings are set to their default values;
otherwise, by default, GeneMarkerHTS remembers the settings for the last run project.
Figure 2-11:  New Project dialog box
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2. Optionally, if applicable, to reset all project settings to their default values, click Reset
Settings, and then click Yes in the Reset Settings dialog box that opens.

3. Do one of the following to specify the location in which to save the project:

+ Leave the Project Folder blank, and then, by default, after you add the project
sample files, the project folder is set to the same folder as the project sample files.

* Next to the Project Folder field, click the Browse button to open the Project Save
Location dialog box, and then browse to and select where the project (*.pjt) file is to
be stored.

* In the Project Folder field, manually enter the full path to the folder in which the
project is to be saved.

=\, Ifthe specified folder does not exist, then GeneMarkerHTS prompts you to create

- the path before the project is created.

4. If the project is to use the default reference that is supplied with GeneMarkerHTS, then
select Use Default Reference; otherwise, leave Use Default Reference blank, and then
next to the Reference Filename field, click the Browse button to open the Open
Reference dialog box, and then browse to and select the reference that the project is to
use.

5. If the project is to use the built-in motif that is supplied with GeneMarkerHTS, then leave
Use Default Motif selected; otherwise, to use a custom moitif, clear Use Default Moatif,
and the do one of the following:

+ To use the default motif as your starting point for creating a custom motif:
a. Clear Use Default Motif.
b. Continue to “To create or edit a custom motif’ on page 54.
+ To use an existing custom motif as your starting point for creating another custom
motif;:
a. Clear Use Default Motif.
b. Click the Browse button that is displayed to the right of the Motif Path field, and
browse to and select the motif.
c. Continue to “To create or edit a custom motif’ on page 54.

6. Specify all the options for the project, including the sequencer. See “New Project Dialog
Box Settings” on page 51.

7. To add the samples for the project, click Add to open the Add Samples dialog box, and

then select the sample files for the project.

« ', After you add at least one sample, you can also right-click any sample and on the
context menu that opens, click Add to add another sample.

I.\
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The sample files are added to the project and are displayed in the Sample Files pane of
the New Project dialog box. The Name for each sample file is automatically generated
from the name of the added file.

8. Optionally, you can do any or all of the following for added sample files:

+ To change the name of a sample file, double-click the file to select it, and then
change the name of the file.

» To remove one or more sample files from a project, select the sample file
(CTRL-click to select multiple files), and then click Remove. (You can also right-click
any sample file and on the context menu that opens, click Remove.)

+ To split paired read sample files into separate sample entries, right-click any one of
the paired read sample files, and on the context menu that opens, click Split.

@ To combine split paired read files, right-click any of the paired read sample files,
- and then on the context menu that opens, click Combine with <filename>.

+ Toremove all sample files in a single step, click Remove All.

9. Optionally, do any or all of the following:

+ To adjust the settings that affect variant calling and therefore, the variants that are
displayed in the Variants table of the Mito Alignment Viewer, click Filter Settings to
open the Filter Settings dialog box, and then edit any or all of the values on the Mito
Variant tab and/or the Mito Alignment tab.

@ For detailed information about filter settings for an mtDNA alignment project, see
- “Mito Alignment Viewer Filter Settings” on page 93.

+ To adjust the amplicon regions used for the alignment, click Amplicon Settings, and
then add or remove regions as appropriate. See “Specifying amplicon regions” on
page 59.

» To adjust the settings that mask the personal health information (PHI) for the
subject, click PHI Settings to open the PHI Settings dialog box, and then add and/or
remove default and/or custom hidden regions as appropriate. See “Masking
personal health information (PHI) for a subject” on page 61.

10. Click OK.

The Project Viewer dialog box opens. The samples that are being processed for the
project are displayed on the left side of the dialog box in the form of “Sample buttons.”
The progress of processing a sample file is displayed on the right side of the dialog box.
After a sample file is successfully processed for a project, the Sample button for the
project is enabled. You can click the Sample button for any completed sample file to view
its results in either the Mito Alignment Viewer (for an mtDNA only project) or the STR
Analysis Viewer (for an STR analysis project), even if other sample files are being
processed or are waiting to be processed. See Figure 2-12 on page 68.
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=1+ Depending on your project setup, other messages might open before the Project

~& Viewer dialog box opens, such as a message about creating a non-existent project
folder. Answer all the prompts as needed to resolve any issues and open the
Project Viewer dialog box.

Figure 2-12:  Project Viewer dialog box with processed and unprocessed Sample files
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Compare Close Project Cancel Project _ 67%

@ For a detailed list of the output files for a GeneMarkerHTS project, see
- “GeneMarkerHTS Project Output Files” on page 70.

11. Continue to Chapter 3, “GeneMarkerHTS Viewers and Reports,” on page 73.

To work with an existing GeneMarkerHTS project

You can load a project that has been saved locally to the GeneMarkerHTS client.

< ', Remember, a GeneMarkerHTS project is named project.pjt and if you accepted
“ . the default project location when creating the project, the project file is located in
the same directory as the project sample files.

1. On the GeneMarkerHTS main window, click Open.

The Open Project dialog box opens. By default, the Open Project dialog box is set to the
directory for the project that was last opened for the GeneMarkerHTS instance.

Figure 2-13:  Open Project dialog box
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2. Browse to and select the project with which you are working, and then click Open.

The Project Viewer dialog box opens. All the samples that were analyzed for the project
are listed by name on the left side of the dialog box. The status bar at the bottom of the
dialog box is set to 100%.

Figure 2-14: Project Viewer dialog box for a completed project

2391C-C
2B00M

Compare Close Project Se—
3. Do one the following:
+ To open the project in a viewer, double-click a Sample button.

« If a panel was not used for the project, then the Mito Alignment Viewer opens,
displaying the mtDNA alignment results for the sample. You can open multiple
individual sample files at the same time.

» If a panel was used for the project, then the STR Analysis Viewer opens,
displaying the STR analysis results for the sample. You can open multiple
individual sample files at the same time.

* To compare the results for two or more samples in a Mito Alignment project in a
single Comparison Viewer window, click Compare to open the Select Samples
dialog box, select the sample to compare, and then click Compare.

=\, For detailed information about the different project viewers that are available in
- GeneMarkerHTS, see Chapter 3, “GeneMarkerHTS Viewers and Reports,” on
page 73.

GeneMarkerHTS User’s Manual 69



Chapter 2
GeneMarkerHTS Project Setup and Management

GeneMarkerHTS Project Output Files

The table below lists the files that are generated for any GeneMarkerHTS project. All files are
located in the project folder.

File Description

Project Settings The settings (alignment options, motif selection, and so on) for
the project.

Trim Primer Log Lists the read sorting results for all the amplicons.

Panel Primer Match Statistics Lists the read sorting results for all the amplicons in a tab-
separated values (*.tsv) format.

Analysis Log Contains a summary of the alignment results in a standardized
json format.

Paired End Merge Report Generated if Merge Pairs was selected for the project. Details
how many reads were merged and how many reads could not be
merged.

The table below lists the files and reports that are generated for each sample in an mtDNA
alignment project. All the files are located in the project folder.

File Description
BAM/BAI Contains the fully detailed alignment results.
Alignment Statistic Log Contains a summary of the alignment results.
Consensus Sequence Details the consensus sequence with the major alleles in FASTA

format, where a major allele is defined as the allele with the
highest frequency at a given position. All major alleles are
reported unless the allele is the same as the reference.

Consensus Statistics Lists the number of reads with each allele at each position in the
sample.
Major Allele Report Variant report for all major alleles.

Note: You can copy and paste a major allele string into EMPOP.

Minor Allele Report Variant report for all minor alleles, where a minor allele is defined
as any other allele with a frequency that is less than the allele
with the highest frequency at a given position.

Note: You can copy and paste a minor allele string into EMPOP.

Low Coverage Report Lists all the regions with coverages that fell below the Total
Coverage threshold that was specified for the project.

Motif Lists all the motifs that were used for the project.

Amplicon Lists all the amplicon regions that were used for the project
along with the number of reads (forward, reverse, and total) per
region.
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File

Description

Variants

Atext file saved as <Sample Name>_variants.txt. The file details
all the EMPOP variants for the project sample: Major, Minor, and
Combined.

Note: You can copy the variants that are detailed in this file and
paste them into EMPOP to obtain the statistical
information for the variants. An EMPOP direction option
is also available on the main menu for the Mito Alignment
viewer. See “Mito Alignment viewer main menu” on page
76.
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Three viewers are available in GeneMarkerHTS application for viewing the results of a
project: the Mito Alignment viewer, the STR Analysis viewer, and the Comparison viewer.

The Mito Alignment viewer is a viewing and editing tool that you use to view and edit the
results of your mtDNA alignment projects and produce a variety of interactive reports that
summarize the alignment and other analysis information.

The STR Analysis viewer is a viewing and editing tool that you use to view the results of
a simultaneous analysis of autosomal- and Y-STRs along with mtDNA data for your
project samples.

The Comparison viewer is an interactive viewing tool that you use to view a sample to
sample comparison for an mtDNA project as well as a variant comparison of all the
samples in the project at the same time.

This chapter details these viewers as well as the reporting options that are available for an
STR project and for an mtDNA project.

This chapter covers the following topics:

“Mito Alignment Viewer Overview and Layout” on page 75.

“Mito Alignment Viewer Navigation and Options” on page 85.

“Mito Alignment Viewer Filter Settings” on page 93.

“Mito Alignment Table Settings” on page 100.

“Mito Alignment Viewer Reports” on page 102.

“STR Analysis Viewer Overview and Layout” on page 106.

“STR Analysis Viewer STR and STR Stutter Filter Settings” on page 123.

“Comparison Viewer” on page 141.

%@ Remember, you can select project samples for viewing during project processing,

or after project processing has completed. See “Working with a GeneMarkerHTS
Project” on page 64.
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Mito Alignment Viewer Overview and Layout

You use the Mito Alignment viewer to view the results of your mtDNA alignment projects. You
can edit the display settings for the viewer and you can use viewer options to edit the results
of the alignment project. You can load one or more sample files in their own Mito Alignment
viewer windows while a project is being run, or you can load one or more sample files for a
saved project. (See “Working with a GeneMarkerHTS Project” on page 64.) When you open
a sample file for any project in the Mito Alignment viewer, the filter settings and table settings
that were in place at the time that the project was saved determine the variants that were
called and the information that is displayed in the Variants Table in the viewer, but you can
always edit these settings as needed to better suit your working needs. See “Mito Alignment
Viewer Filter Settings” on page 93 and “Mito Alignment Table Settings” on page 100.

+ If you load multiple sample files from different projects, then each project sample opens
in its own separate Mito Alignment viewer window, and the viewer windows are not linked.
You can independently navigate and edit the display settings for each sample file in its
own viewer window.

» If you load multiple sample files from the same project, then each project sample opens
in its own separate Mito Alignment viewer window, but the viewer windows are linked. All
the viewer windows zoom and scroll horizontally across the reference in unison. Any
changes that you make to the filter settings for one viewer window are applied to all
opened viewer windows for the project’s sample files.

Figure 3-1:  Mito Alignment viewer
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From top to bottom, the Mito Alignment viewer has six major components:
* The title bar. See “Mito Alignment viewer title bar” on page 76.

* The main menu. See “Mito Alignment viewer main menu” below.

* The Global View pane. “Global Viewer pane” on page 78.

* The Panes display. See “Pane displays” on page 79.

* The Variants table. See “Variants table” on page 83.

* The Status bar. See “Status Bar” on page 84.

Mito Alignment viewer title bar

The Mito Alignment viewer title bar displays the name of the sample for which you are
reviewing the mito alignment results.

Figure 3-2:  Mito Alignment viewer title bar
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Mito Alignment viewer main menu

The Mito Alignment viewer main menu is set up in a standard Windows menu format with
menu commands grouped into menus across the menu bar.

Menu Option Description

Reports Generate one of three reports for the project: the Coverage report, the
Template Length report, or the Read Length report. See “Mito Alignment
Viewer Reports” on page 102.

Filter Settings Opens the Filter Settings dialog box, which contains options for changing the
viewer display. See “Mito Alignment Viewer Filter Settings” on page 93.

Load Report Opens the Load Report dialog box, in which you can select a sample report for
display in the viewer. See “To save/load reports for an mtDNA project” on page
90.

Save BAM Edits If you have made any edits to a BAM project file, then you can save the edited
BAM file as a new BAM file.

Save Report Opens the Save Report dialog box, in which you specify a folder for saving the
information that is currently displayed in the Variants table as a report. See “To
save/load reports for an mtDNA project” on page 90.

Table Settings Opens the Table Settings dialog box, which lists all the data columns that are
currently displayed in the Variants table of the Mito Alignment viewer. By
default, all available columns are initially displayed in the Variants table. To
remove a column from the Variants table display, clear its selection. To add a
column to the display, select it. See “Mito Alignment Viewer Filter Settings” on
page 93.

Toggle Table Toggles the display (On or Off) of the Variants table in the Mito Alignment
viewer. See “Variants table” on page 83.

Export to vcf Exports all the variants that are displayed in the Pile-up pane to a .vcf file. By
default, the .vcf file is named as <sample file name>.vcf and the file is saved in
the project folder, but you can edit one or both these values.
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Menu Option

Description

EMPOP

Opens the View on EMOP Database dialog box, which lists all the called
sample variants for the project by their classification (Major or Minor) on the
EMPOP database. See “View on EMPOP Database dialog box” below.

Note: Internet access is required for this option.

View on EMPOP Database dialog box

By default, when the View on EMPOP Database dialog box first opens, all the sample
variants that are classified as Major in the EMPOP database are displayed first.

Figure 3-3:  View on EMPOP Database dialog box

G View on Empop Database 70X

Visit EMPGP web page:
hitps: Jempop.onine haplotypes#query_form
Variants

2636 309.1C; 309.2C 315.1C 523del 524del

Copy to Clipboard| [Open EMPOP Query]

Do any of the following:

« To view only the sample variants classified as Minor on EMPOP, select Minor.

* To view the variants of both classifications at the same time, select Combined.

Maijor variants are listed first, separated by commas. Minor variants are listed second,
separated by commas. A semi-colon delineates the major variants from the minor

variants.

Figure 3-4:  Viewing combined sample variants

263G 29 304, 1c; 304 2a 09, 1c 309, 1C; 309, 20 309, 1c; 309, 2c; 309.3c 310, 1c 315, 1C 3168 523dsl 524de! 165197

»  Copy to clipboard: Copies the currently displayed variant list to the GeneMarkerHTS
client clipboard. You can then paste the list into third-party software such as Microsoft

Excel.

*  Open EMPOP Query: Opens an EMPOP online haplotype query form.
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Global Viewer pane

The Global Viewer pane for the Mito Alignment viewer shows the coverage depth for the
sample. By default, the forward read coverage is displayed in blue and the reverse read
coverage in red. A solid black line/hollow black rectangle indicates the pile-up range. By
default, green lines indicate the locations of major variants and orange lines indicate the
locations of minor variants.

—1. The zoom level for the Pile-Up pane determines the appearance of the line/
@ rectangle indicator in the Global Viewer pane. You can change all the default
display colors for the Global Viewer pane. See “Configuring GeneMarkerHTS
Visuals Settings” on page 152.

Figure 3-5:  Global Viewer pane
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By default, gray shading indicates areas of coverage that fall below the Total Coverage
threshold that was specified for the filter settings for the project.

Figure 3-6:  Shading alerts for low coverage regions in the Global View pane
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=1, For detailed information about the Total Coverage threshold, see “To specify the
@ variant call settings for an mtDNA project” on page 93.“N” is displayed for the
consensus sequence in these areas of low coverage in the Consensus Sequence
pane. See “Reference pane” on page 80.

To zoom the display of the Global Viewer pane to only that for the pile-up region, select
Zoom Global.

Figure 3-7:  Zoom Global selected
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=\, fFor information about the Blocks option and the Variants option, see “Pile-Up
- pane” on page 82.
The following options are available for the Global Viewer pane. You can:

» Save the Global Viewer pane display as an image. See “To save the Global Viewer pane
display as an image” on page 79.

+ Change the default display colors. See “To edit the Global Viewer pane colors” on page
157.
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To save the Global Viewer pane display as an image

You can save the Global Viewer pane display as image with forward coverage stacked on
top of reverse coverage. By default, the image is saved in two different formats (PNG/JPEG)
in the project folder, but you can always select a different location. You must name the image
when you save it.

1. Right-click in the Global Viewer pane, and on the context menu that opens, click Save
Global Coverage Image.

The Global Coverage Graph dialog box opens. The default location is set to the project
folder.

Figure 3-8:  Global Coverage Graph dialog box
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2. Enter a name for the image file.
3. Optionally, select a different location than the project folder for saving the file.
4. Click Save.

The Global Coverage dialog box closes. The Mito Alignment viewer remains open.

Pane displays

The Panes display for the Mito Alignment viewer consists of up to four separate panes.
Reference Position numbers are displayed at the top of the Panes display. By definition, an
mtDNA reference is circular, and this is reflected in the reference position numbers. As you
scroll horizontally through a pane display, the position numbers increase up to the end
position of the reference, and then the reference position numbering starts over again.

@ For information about horizontally scrolling the display in the Mito Alignment
- viewer, see “Mito Alignment Viewer Navigation and Options” on page 85.

Figure 3-9:  Circular reference reflected in reference position numbering in Panes display
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From top to bottom, the four panes in the Panes display are the following:

* The Reference pane. See “Reference pane” below.

* The Consensus pane. See “Consensus pane” below.

* The Motifs and Amplicons pane. See “Motifs and Amplicons pane” on page 81.

* The Pile-Up pane. See “Pile-Up pane” on page 82.

Reference pane

The Reference pane displays the sequence of the reference to which the samples were
aligned. To maintain position numbering in an mtDNA alignment project, an “N” is sometimes
used instead of a nucleotide read in the Reference sequence. Variant calls are not reported
for reference positions with an “N.”

Figure 3-10: “N” for a reference position to maintain position numbering
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Position 3107 in the rCRS has an “N” to maintain position numbering. Bases that are aligned at this position are
ignored.

Consensus pane

The Consensus pane displays the consensus sequence for the major alleles, where a major
allele is defined as the allele with the highest frequency at a given position. If any areas of
coverage fall below the Total Coverage threshold that was specified for the project filter
settings, then the consensus sequence is set to “N” for these regions in the pane.

Figure 3-11: Low coverage regions in the Consensus Sequence pane
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— . For detailed information about the Total Coverage threshold, see “To specify the
@ variant call settings for an mtDNA project” on page 93. The corresponding areas
of low coverage are highlighted in gray in the Global Viewer pane. See “Global
Viewer pane” on page 78.

5

GeneMarkerHTS User’s Manual



Chapter 3
GeneMarkerHTS Viewers and Reports

You can right-click anywhere in the Consensus pane to open a context menu with two
options for copying the consensus sequence.

+ Copy Consensus. Opens the Copy Consensus dialog box. The dialog box displays the
start and end positions for the portion of the consensus sequence that is currently
displayed in the Consensus pane.

Figure 3-12: Copy Consensus dialog box
G Copy Consensus ? *
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Copy Copy All Close

The following options are available for the Copy Consensus dialog box:
*  You can leave the Start and End positions as-is, or you can manually edit the values.

* You can copy the consensus sequence bases as displayed (G, A, etc.) or you can
select Use IUPAC to copy the consensus sequence in its IUAPC nomenclature code
instead.

* You can select Copy to copy the designated region for the sequence (start and end
positions are included) to the client clipboard, or you can click Copy All to copy the
entire consensus sequence, regardless of the Start and End positions that are
indicated, to the client clipboard. You can now paste the copied information into a
third-party application such as Microsoft Excel.

*  Copy Entire Consensus. Copies the entire consensus sequence to the client clipboard.
You can now paste the copied information into a third-party application such as Microsoft
Excel.

Motifs and Amplicons pane

The Motifs and Amplicons pane is displayed only if one or both of the following variables
were used for the project:

+ A motif was used for the project. The pane displays the motif regions (green) that were
used for the mtDNA alignment project. If you hold your mouse pointer for a motif region,
a tooltip opens that displays the following information: the start and end points for the
motif region and the variant calls in the region.

*  Amplicon settings were specified for the project. The pane displays the
amplicon-sequenced regions (blue) that were used for the mtDNA alignment project,
whether a panel was used or not. If you hold your mouse pointer over an amplicon region,
a tooltip opens that displays the following information: the chromosome, the chromosome
start and end positions, and the number of reads that were assigned to the region.

See Figure 3-13 on page 82.
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Figure 3-13: Motifs and Amplicons pane
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Pile-Up pane

Unlike the other panes in the Mito Alignment viewer Panes display, the Pile-Up pane is not
explicitly identified by name in the viewer; however, it is always located as the last pane in
the display. The pane displays a view of all the reads for the sample as they align to the
reference sequence. Greater Than and Less Than symbols point to the 5" end of the read,
where the Greater Than (>) symbol is used for forward reads and the Less Than (<) symbol
is used for reverse reads.

Figure 3-14: Variants selected for Pane displays
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Two options that are displayed next to the Global Viewer pane are available for changing the
Pile-up pane display:

» Blocks — If Blocks is selected, then the background for each nucleotide is a color and the
nucleotide (A, T, C, and G) is white.
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Variants — Selected by default. If Variants is selected, then for all non-variant nucleotides,
the background is white and the nucleotide (A, T, C, and G) is displayed in color. For
variant nucleotides, the background is colored, and the nucleotide is displayed in white,
which is referred to as a highlighted variant.

Figure 3-16: Variants selected for Pile-up pane display
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« ' , You can select both Blocks and Variants for the Pile-up pane display. In this case,

-, . . all nucleotides are still displayed in white on a colored background; however, all
nucleotides other than variant nucleotides are dimmed and all variant nucleotides
are highlighted to visually differentiate them from non-variant nucleotides. See
Figure 3-17 below. To edit the background colors, highlighting colors, nucleotide
colors, and the nucleotide visibility for the Pile-up pane display, see “To edit the
background and highlighting colors in the Pile-up pane display” on page 154 and
“To edit the visibility and default nucleotide colors for the Pile-up pane display” on
page 155.

Figure 3-17: Blocks and Variants selected for Pile-up pane display
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Variant nucleotide remains highlighted.

Variants table

By default, the Variants table for the Mito Alignment viewer lists each variant call in
increasing order of their sequence position, where:

A major allele is defined as the allele with the highest frequency at a given position.
All major alleles are reported unless the allele is the same as the reference.

Minor alleles are any other allele at a given position with a frequency that is greater than
the Sequence IT Count (the minimum threshold for a sequence to be flagged as a
possible allele).

Insertions are reported as major alleles if they occur at a frequency that is greater than or
equal to 50% and as minor alleles if they occur at a frequency that is less than 50%.

Because reference alleles can represent a secondary mutation of a major allele,
reference alleles are reported as minor alleles if their frequencies occur at a rate that is
greater than the minimum threshold for Allele Frequency.
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Also by default, the Variants table shows both (major and minor) allele types, but the
following options are available:

* You can choose to show only major alleles or only minor alleles.

* The specific alleles and the information that is displayed for the alleles in the Variants
table are determined by the filter settings and table settings that were in place at the time

that the project was saved, but you can always edit these settings after the project is

completed. “Mito Alignment Viewer Filter Settings” on page 93.

*  You can click a column header to change the default sort order of the da