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Upon launching the software, the user will have the option to start
a New project or Open a previously saved project.

G GeneMarker HT5 Sep 16 2016
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Opening a Project

GO pen Project

Project Filename:

C:/Data/Forensics/Demo/RawData/2016-06-17_at_10-51/project. pjt

Using the ellipsis button, the user can select
a previous project file (project.pjt). After

clicking OK, the project will be available to
open in a Sample Viewer window.
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Setting up a New Project
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Creating a new project

When New is selected, the New Project window will
be displayed. In this window, the user can specify their
data and choose alignment settings for their project.

|Ln:-|:ati|:-|'| to Save the Project File

Reference Filename:

Selecting the ? button will allow users
@ Builtin Motif Template with a touch screen device to touch a
(O Customized Motif setting and display a tool tip.

|FL||I|:|atI'| of the Custom Motif File

Mame Alignment Options

] remove PCR Duplicates
Motifs

Identity

Soft Clipping at 3bp Q =

-

25 =

Sequencer:
@ Tlumnia

() Ion Torrent

() Other

Remove Remowve Al Filter Settings Table Settings Load Template  |Mone




Creating a new project

G New Project

Project Folder:

nratiom o Save Hh
Locaton 1o ogvis L

Rafecsnce Eilsnama:

Samples can be loaded using the Add button at the bottom of the New Project
window. If paired reads are selected, they will be displayed together.

[ Compressed (fastq.gz) or uncompressed (.fastq) sequence files are the accepted

input. Sample files can be removed individually or all at once using the Remove and
Remove All buttons.

THERTTY

Soft Clipping at 3bp Q =

-

25 [+

Sequencer:

(® Tlumnia
O Ion Torrent

() Other

Remove Remaove Al Filter Settings Table Settings Load Template | MNone -




G New Project

Project Folder:

Creating a new project

The software will automatically

|L-:-|:ati|:-|'| to Save the Project File

Reference Filename:

(@) Builtin Motif Template
() Customized Motif

group paired reads into the same
sample, but this can be adjusted by
right-clicking on rows in the table.

i

Ise Default Reference

Create Motif Edit Matif

Fullpath of the Custom Maotif File

SID001_R1.fastq
SI0002_R1.fastq
SID003_R1.fastq
510004 _R1.fastq
SI0005_R1.fastq

SI0006_R1.fastq

File 1 File 2
SID001_R1.fastg.gz SI0D001_R2.fastg.gz

SID002_R1.fastg.gz SID002_R2.fastg.gz
SI0003_R1.fastg.gz SI0003_R2.fastg.gz
510004 _R1.fastq.gz 510004 _R2.fastq.gz
SID005_R1.fastg.gz SID005_R2.fastq.gz

SID00E_R1.fastg.gz SID00E_R2.fastg.gz

Alignment Options

EMmowve Uplicates
Or PCR Duplicate
Motifs
Identity

Soft Clipping at 3bp Q =

Sequencer:

(® Tlumnia
O Ion Torrent

() Other

Remaove Al Filter Settings Table Settings Load Template | MNone




G New Project

Creating a new project

Project Folder:

|L-:-|:ati|:-|'| to Save the Pr

Reference Filename:

Sample names are automatically generated from
filenames, but they can be edited by double-
clicking the name in the input table.

(@) Builtin Motif Template
() Customized Motif

Ise Default Reference

Create Motif Edit Matif

|FL|II|:|-.=|tI'| of the Custom Motif File

e

-~

SI0002_R1.fastq
SID003_R1.fastq
510004 _R1.fastq
SI0005_R1.fastq

SI0006_R1.fastq

Ma m/ File 1
51000 _R1.fastg SID001_R1.fastg.gz

SID002_R1.fastg.gz
SI0003_R1.fastg.gz
510004 _R1.fastq.gz
SID005_R1.fastg.gz

SID00E_R1.fastg.gz

File 2
SI0D001_R2.fastg.gz

SID002_R2.fastg.gz
SI0003_R2.fastg.gz
510004 _R2.fastq.gz
SID005_R2.fastq.gz

SID00E_R2.fastg.gz

Alignment Options

EMmowve Uplicates
Or PCR Duplicate
Motifs
Identity

Soft Clipping at 3bp Q =

-

25 [+

Sequencer:

(® Tlumnia
O Ion Torrent

() Other

Remaove Al Filter Settings Table Settings

Load Template | MNone




G N

Project

L Uy

Referen

Selecting OK will save the selected settings, but they may be adjusted after

Creating a new project

The Filter Settings and Table Settings buttons will allow the user to adjust
settings to meet their SOP or select Default to return them to their default
-1 values.

@ & alignment. These settings control the criteria for calling variants and for fference
O displaying information.

Fullpatnor e COstom roar i

Motif

£

Mame File 1
51000 _R1.fastg SID001_R1.fastg.gz
SID002_R1.fastg SID002_R1.fastg.gz
SID003_R1.fastg SI0003_R1.fastg.gz
510004 _R1.fastq 510004 _R1.fastq.gz
SID005_R1.fastg SID005_R1.fastg.gz
SID00E_R1.fastg SID00E_R1.fastg.gz
Remove Remaove Al Filter Settings

Table Settings

SI0D001_R2.fastg.gz
SID002_R2.fastg.gz
SI0003_R2.fastg.gz
510004 _R2.fastq.gz
SID005_R2.fastq.gz

SID00E_R2.fastg.gz

File 2

Load Template

MNone

Alignment Options

EMmowve Uplicates
Or PCR Duplicate
Motifs
Identity

Soft Clipping at 3bp Q =

-

25 [+

Sequencer:

(® Tlumnia
O Ion Torrent

() Other

QK. Cancel



Filter Settings
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Filter Settings

G

The Table Filter Settings dialog
() Entire Reference (@) Input Region allows for variant calling
settings to be adjusted.

start | 16024 End (527

Variant Percentage

The settings can be returned to their
original state by using the Default button.
Total Coverage = A project settings file can be imported using
the Load button.

Variant Allele Coverage

[ ] Allele Score Difference =

[ ] Allele Balance Ratio
SNP

Indel

Load Default
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Filter Settings

() Entire Reference (@) Input Region

— Reference area where variants may be called
Start | 16024 End (527

Variant Percentage

Variant Allele Coverage =[10

Total Coverage = (200
[ ] Allele Score Difference  =<|10

[ ] Allele Balance Ratio
SNP

Indel

Load
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Filter Settings

() Entire Reference (@) Input Region

Start | 16024 = End

Variant Percentage =[5 oo - Percent of reads at a position with the variant

Variant Allele Coverage
Total Coverage = (200

[ ] Allele Score Difference  =<|10

[ ] Allele Balance Ratio
SNP

Indel

Load
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Filter Settings

() Entire Reference (@) Input Region

Start | 16024 = End

Variant Percentage

Eeesziiiaas 2 Number of reads with the variant
Total Coverage = (200 = and Total number of reads

[ ] Allele Score Difference =

[ ] Allele Balance Ratio
SNP

Indel

Load
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Filter Settings

Allele Score Difference

G Each allele (A, C, G, T, deletion, and any
insertions) has quality scores calculated as the
median of the base quality scores from the
Start |16024 7| End |527 original data. Deletion base quality scores
don’t exist, so they are based on the quality
Variant Percentage : scores of surrounding bases.

() Entire Reference (@) Input Region

Variant Allele Coverage

Each minor allele has its score subtracted from
the major allele score and the difference must
[] Allele Score Difference = be less than or equal to the set value.

Total Coverage

[ ] Allele Balance Ratio
SNP . Both directions are checked individually. If the

score difference is higher and the minor allele
has at least 5 reads the variant is assumed to
Ea EoaS BN be a false positive and is filtered out.

Indel
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Filter Settings

Allele Balance Ratio

G The balance ratio is the maximum value of:
* Allele forward % / Total forward %

* Total forward % / Allele forward %

Start |18024 | =] End |s27 * Allele reverse % / Total reverse%

* Total reverse % / Allele reverse %

i e = s This is calculated for each allele. Indels and

SNPs have different cutoffs for filtering.

() Entire Reference (@) Input Region

Variant Allele Coverage =

Total Coverage = e 2 forward and 79 reverse reads with the allele
e 1758 forward and 6055 reverse reads overall

e Balance is the maximum of:
[ ] allele Balance Ratio 0.02469/0.22501 = 0.9113
NP , 0.22501/0.02469 = 9.1134
0.97531/0.77499 = 1.2585
Indel . 0.77499/0.97531 = 0.7946

This allele would be filtered with the default
settings because 9.1134 > 2.5

[ ] Allele Score Difference =

Load Default




Table Settings
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Table Settings

© TebleSettings X Index (hnumber the variants)
Report Settings: Position of Variant

Index

Position Reference A”ele

F!.»laf Alternative Allele
A Al
IUPAC IUPAC (ambiguity) formatted variant call

Variants Standard variant call

| Variants %
Variant Frequency
Total Coverage at the Position

Allele Counts (Forward and Reverse)

Allele Percentage

Median Basecall Quality (Forward and Reverse)

[ G
&
[] De

Ins Score

Cancel
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Variant Calls -IUPAC

When there are multiple alleles at a position, ambiguity codes are used when
reporting in the “IUPAC” column.

Mixtures of a deletion and other alleles use a lowercase letter.
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Creating a new project

G New Project

Project Folder:

|L-:-|:ati|:-|'| to Save the Project File

Reference Filename:

(@) Builtin Motif Template
() Customized Motif

|FL|II|:|-.=|tI'| of the Custom Motif File

Mame File 1 Alignment Options

[] Remove PCR Duplicates
Motifs
SID002_R1.fastg SID002_R1.fastg.gz Identity

Soft Clipping at 3bp Q =

51000 _R1.fastg SID001_R1.fastg.gz

SID003_R1.fastq

Selecting Use Default Reference will
make the software use the revised s 1=

Cambridge reference sequence (rCRS) P
SID00E_R1.fastg for the a“gn ment' @ Tlumnia

O Ion Torrent

510004 _R1.fastq

SI0005_R1.fastq

() Other

Remove Remaove Al Filter Settings Table Settings Load Template | MNone




G New Project

Project Folder:

Creating a new project

iy o

|_-\.'_‘.'-\.-\.' [l L U

Reference Filename:

(@) Builtin Motif Template
() Customized Motif

th of the Custom Mot

£ Eil=

Mame

SID001_R1.fastq
SI0002_R1.fastq

SID003_R1.fastq

File 1
SID001_R1.fastg.gz

SID002_R1.fastg.gz

SI0003_R1.fastg.gz

SI0003_R2.fastg.gz

Alignment Options

EMmowve Uplicates
Or PCR Duplicate
Motifs
Identity

Saft Clinoina.at.3h0,Q <

Alternatively, a Reference file may be loaded. Using the ellipsis icon to the right of
the Reference field, navigate to the location of the desired Reference file. The
software supports input of FASTA or GBK files for the reference sequence.

Remove Remaove Al Filter Settings Table Settings

Load Template | MNone




C

¥ Mew Project

Project Folder:

Creating a new project

|_-\.'-. L

= L o

Reference Filename:

@

In the Project Folder field, a location can be selected for the data output by the
program. A location can be set using the ellipsis button to the right of the field, or it
can be typed manually. The folder will be created if it does not exist.

SID001_R1.fastq
SI0002_R1.fastq
SID003_R1.fastq
510004 _R1.fastq
SI0005_R1.fastq

SI0006_R1.fastq

Mame

File 1 File 2 e

SID001_R1.fastg.gz
SID002_R1.fastg.gz
SI0003_R1.fastg.gz

510004 _R1.fastq.gz

[] Remove PCR Duplicates
Motifs
SID002_R2.fastg.gz Identity

SID003_R2fastq.gz

Soft Clipping at 3bp Q =

SI0D001_R2.fastg.gz

510004 _R2.fastq.gz

-

20

SID005_R1.fastg.g

SID00E_R1.fastg.g

If there is a previous project saved in the selected
folder, the program will ask the user if they would
like to overwrite the existing project file. If No is
selected, the program will revert to the New Project
window and a new folder name can be entered.

Remove

Remaove Al Filter Settings

Table Settings Load Template | None - Ok Cancel




G New Project

Project Folder:

Creating a new project

Reference Filename:

(@) Builtin Motif Template
() Customized Motif

G Use Default Project Folder

th of the Cus

The project folder was not set, would you like to use:
C:/Data/Forensics/Demo/RawData/2016-06-17_at_028-40/

SID001_R1.fastq
SI0002_R1.fastq
SID003_R1.fastq
510004 _R1.fastq
SI0005_R1.fastq

SI0006_R1.fastq

| Yes || Mo

Ise Default Reference

Create Motif Edit Matif

SIDO02_R1.fastg.gz SID002_R2.fastg.gz

SI0003_R1.fastg.gz SI0003_R2.fastg.gz

If the Project Folder field is empty when the user
selects OK, the program will suggest a name for a
new folder based on the current date and time.
The user will receive a pop-up message to confirm
the folder name.

Remaove Al Filter Settings Table Settings Load Template | MNone

Alignment Options

[] Remove PCR Duplicates
Motifs

Identity

Soft Clipping at 3bp Q =

-

25 [+

Sequencer:

(® Tlumnia
O Ion Torrent

() Other




Setting up your project

The Identity and Soft Clipping settings will change depending on the
Sequencer selected. If the user manually changes either setting, the
program will change the selected Sequencer to Other.

T —

(®) Builtln Motif Template Use Default Reference
() Customized Motif Create Motif Edit Motif

th of the Custom Mot

£ Eil=

Alignment Options

Mame File 1
. .. Or PCR Duplicate
sibooi Rifasta | [dentity: Reads that are less similar to the S

sz Rifastg | reference than this percentage are not aligned. \ Identity
o ]
SID003_R1.fastg SI0003_R1.fastg.gz S10003_R2.fastg.gz

Soft Clipping at 3bp Q =

Soft Clipping: The 3’ end of reads are trimmed - [ =

-

sIbs_Rifasta | when basecall quality is low. Sequencer:
SID00E_R1.fastg SID00E_R1.fastg.gz SID00E_R2.fastg.gz (® Tlumnia

510004 _R1.fastq

O Ion Torrent
NOte: () Other
Soft-clipping is also performed on the 3’ ends of reads when

mismatched bases are found near the end of the alighment.

e e e e




Setting up your project

G New Projec
e The user may enable the optional Remove PCR Duplicates step. This

eI is used to remove reads identified as PCR duplicates based on their
=== start positions. When using paired data, each pair of reads is
Reference Filename: Considered together‘,

(®) Builtln Motif Template Use Default Reference

() Customized Motif Create Motif Edit Motif
path of the Custom Mot \

. . lignment Options
File 1 File 2 \in

[] Remove PCR Duplicates
51000 _R1.fastg SID001_R1.fastg.gz SI0D001_R2.fastg.gz Mokis
o

SID002_R1.fastg SID002_R1.fastg.gz SID002_R2.fastg.gz Identity

SID003_R1.fastg SI0003_R1.fastg.gz SI0003_R2.fastg.gz
Soft Clipping at 3bp Q =

510004 _R1.fastq 510004 _R1.fastq.gz 510004 _R2.fastq.gz

-

25 [+
SID005_R1.fastg SID005_R1.fastg.gz SID005_R2.fastq.gz

Sequencer:
SID00E_R1.fastg SID00E_R1.fastg.gz SID00E_R2.fastg.gz (® Tlumnia
O Ion Torrent

() Other

Remove Remaove Al Filter Settings Table Settings Load Template | MNone




Setting up your project

: The user has the option to align their data
G New Project with or without using a Motif file. Motifs
Project Folder: help with the alignment of the data.

nration o Save Hhe Proiect
Locaton 1o ogvis L LL

Reference Filename:

Ise Default Reference

(@) Builtin Motif Template
() Customized Motif \ Create Motif | | Edit Matif

H o~ F

f the Custom Motif File \ \

S - ; _
Name \ et File 2 \ Alignment Options
&D Remove PCR Duplicates

If the user chooses to align using the Motif option,

5IDOD1_R1.fa
- Motifs

SI0002_R1.fa Identity

they may use the built-in motif data by selecting
Builtin Motif Template. Soft Clipping 2t 3p O =

-

25 =

If the user would like to use a Customized Motif Sequencer:
file, it may be imported using the ellipsis icon to Qi
the right of the Custom Motif field.

SIDO03_R1.fa
510004 _R1.fa
S10005_R1.fa

5I0006_R1.fa

O Ion Torrent

() Other

Remove Remaove Al Filter Settings Table Settings Load Template | MNone




Motifs
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Setting up your project

The Edit Motif icon opens the custom motif in the Motif Editor window.
The Create Motif icon will open the built-in motif file.

G Dialog

16179 |+ start 16196 |+] End |Update Range

Add Motif | Remowve Motif | |Remove Region

16179C 161304 161814 16182A 16183A 16184C  16185C  16186C

16187C  16138C 161897  161%0C  16191C  16192C  16193C
A C

C

w

Check For Errors| | Add Region

The Motif Editor window makes it easy to add new motifs or edit existing motifs. Itis also
possible to add new motif regions. The Check for Errors button will ensure that all motifs

in the file are valid. After editing the user can save the motifs to a new file using the Save
As button.




G New Project

Project Folder:

Setting up your project

|L|:-|:ati|:-n to Save the Project File

Reference Filename:

Builtn Motif Template

Customized Motif

510001 _R1.fastg

File 1 File 2

SIDO01_R1 fastg.gz 510001 _R2 fastg.gz

SI0002_R1.fastq
SID003_R1.fastq
SID004_R1.fastq

SI0005_R1.fastq

If the user does not want to align using a motif

file, the Motif option can be turned off. When

the Motif option is turned off, all of the Motif
options will be grayed out.

5I0006_R1.fastg

SID00E_R1 fastg.gz SID006_R2 fastg.gz

Ise Default Reference

Create Motif Edit Motif

Alignment Upoons

[ ] Remove PCR. Duplicates
Motifs

Identity

Soft Clipping at 3bp Q =

-

23 |+

Sequencer:
(® Tlumnia

D Ion Torrent

() Other

Remove Al Filter Settings Table Settings Load Template | Mone




Using Motifs

Alignment traditionally is focused on minimizing the number of differences between the read
and the reference. This isn’t optimal for forensic analysis since there is an established
convention for the positioning of many common variants.

Reference
Optimal Alignment

Forensic Alignment

Each motif is a list of variant calls. These variant
#16179-16196

Le181C, \16182C, . 16185C, -1618aC calls are translated into an expected sequence.

16182C, -16183C, -161859C, -16191d, -161924d, -1615934d
16182C, -16183C, -16183C, 161924, -161934d . “ . . ” .
16182C, -16183C, - 16189C, - 16193d When using “motif alignment”, the alignments of
16182C, -16183C, -16183C, -16193.1C c o o /e o“wpn
Leta2c, 16189C. 16189C. 16103 1, 16193.2C reads crossing motif regions (specified by the “#

16182C, 16183C, 16187T, 16183C line) with an expected sequence will be adjusted
-18183C, - -16189C, -161593d q o
SRR T6185C to match the list of variants.

Reads starting or ending in motif regions are soft-
clipped.
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Motif File Format

mllll|lll 1||:|||||I||| 2|I:I||||I||| 3|I:I||||I||| l4|I:I||||I||| 5|I:I||||I||I Lines Starting With ”#” define
1 f16180-16192 . L
z 16181C, 16182C, 16183C, 16189C the region of motifs listed
16182C, 16183C, 16183C .
16182C, 16183C, 16189C, 16191d, 16192d, 16193d below it.
16182C, 16183C, 16189C, 16192d, 16193d
16182C, 16183C, 16183C, 16193d
16182C, 16183C, 1618%5C, 16183.1C #Start_end (inclusive)
16182C, 16183C, 16189C, 16193.1C, 16193.
16182C, 16183C, 16187T, 16189C
16182C, 16183T, 16188T, 16183C

161832C, 16183C, 16187T, 1lel88C, 161934 . . .
leissc. 1e1s4n. 161880 Mutations are listed with

16183C, 16188T, 1e6188C, 16183.1C H
te1oac, 1e1m0c standard forensic

5 16183C, 16188C, 16190T, 16153.1C nomenclature:

16183C, 16189C, 16190T, 16193.1C, 16193. )

16183C, 16189C, 16191T, 16193.1C e Deletion: 16191d
16183C, 16189C, 16191T ,

16183C, 16188C, 16183.1C * |nsertion: 16193.1C

16183C, 16193.1C _
161845, 16183C ° SNP:16184A
161848

16185T, 16189C

16185T

16186T, 16189C Important:

E:i 16189C - Spacing of text is not

161871 important, but commas

L S ]

o

L S e T % T ' T o Y o O L T |
=1 &

s}

It’s possible to edit motif files manually, are.
but the built-in editor is recommended. Regions cannot overlap




Sample Processing

After the all the desired settings are chosen, selecting OK will being alignment.

G Project Viewer

G ting C g o g oy o
SID0D1_R1 fastq Caleuiating Consensus Data... When a sample is finished it is

SID002_R1.fastq Calculating Scores...

Saving Consensus Data... possible to click on the button

SID0O03_R1.fastq Saving Consensus and Reports, ..
SID004_R1 fastq in the list of projects to open it-
P ing files for: . .
SIDODS_R1 fastq O ot Do M HTS RawData/ even before all samples finish
SIDODG_R1 fastq 2016-09-19_at_11-04SID002_R 1.fastg.b

am processing
Aligning reads. ..

Clipping...
Saving Bam...

If the project is
Projects can be D Delete Projoct Folder cancelled, the program
canceled using the will ask the user if they
. Do you wish to delete the project folder? .
Cancel Project button. o C:/Data/Demo/GM_HTS/RawData/2016-09-19_at_11-04/ would like to delete the
The Project Viewer will project folder that was
be closed after the next created.

alignment finishes.




Viewing the Results
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Viewing the Results

Clicking on a sample name will open it in a Viewer window.

GP roject Viewer

G SIDO0T_R1 fastg.bam Viewer
SID00_R1 fastg

SID00Z_R1 fastq [ Blocks o 12— ook e Taak Jask Jadk s Jieqok
SID003_R1.fastq M variants 1228 ' I

= [ zoom Global 614
S51D004_R1 fastq . -

SID005_R1.fastg Reference TCacCCT TCLCGGGAGCTCTCC

Consensus

Filter Settings =~ Load Report  SaveReport  Table Settings =~ Toggle Table = Cowverage Report

SID006_R1.fastq |
Pile-LUp

Compare Close Project
]

L

SIDO01_R1.fastg.bam () Major () Minor (@) Both

Index Position Ref Alt IUPAC Variants Variants % Coverage A(2F#R) C(#F#R) G(#F#R) T(#F#R) Del(#F:#R) Ins(®F:2R) A% C% G%  »
’ | G T7IG  ATIG 99,83 1818 21 0:0 885,927 0.0 0:0 00 0.6 0.00 99.83 |
C 195C T195C  99.50 1830 10 915906 0;0 21 0:5 0:0 0.05 99.50 0.00 |
263G A263G  99.78 1822 ; 10 903,915 00 0:0 00 0.16 0.05 99.78 |
439C  T489C 99.72 1814 1 911;898 1:0 04 0:0 00 0.00 99.72 005 |

161147 C16114T 99.94 1817 A ; X 910,906 00 0,0 0.00 0.05 0.00 !

W
1£777T  ~1£770T Onna 10nc . . . Adanne nn o AnAM AN ANE '

>




Viewing the Results

Multiple samples from the sample project can be opened
at the same time. The Viewer windows will zoom and scroll
horizontally in unison but they will not scroll vertically in
unison. Any changes made to the Filter Settings will be
applied to all Viewers of the same project.

G Samplel2.bam Viewer For Internal Use Only

Filter Settings =~ Load Report = Save Report

[ Blacks 1899

Table Settings

Toggle Table = Cowverage Report

Variants 1266

ok Jaok k| ask fask Jaar Jask f 6o
] |

Lk Jakefake Jake sk feke J7K - Jek
]

6533

[ zoom Global

472
CcTacT

481
Reference

Consensus

Pile-Up

15

Sample02.bam

Index Position Ref Alt IUPAC  Variants

73 A G 73R AT3G

73 73R ATIA
195 T195C
200 A200G
AZ263G
T485C

T485T

TCTC

490 499

TC C CCCCCGgoCoC TCCT

-
=

~

>
>

>
=3 v

() Major () Minor (@) Bath
Variants % Coverage A(ZF2R) C(#F2#R) G(2F2R) T(ERER) Del &

83.90 1765 119164 00 719762 00 10

16.03

426 5140 00

01 126141 11

0:0 922:864  0;0

T49.736 00 226:257

G

Filter Settings ~ Load Report

[ Blocks

Save Report

If there are two separate

projects open at the same
time, the Viewers between

Table Settings

projects are not linked.

Toggle Table = Cowverage Report

1839
Variants

Lok | 2ok | pake] 2ok | 13K |44k | 15k | 16]0
| |

Lak J2kfac Jak sk fek 7K sk
]

1226
613

[ zoom Global

472

Reference CT

Consensus

Pile-Up

15

Sampled 1.bam

Index Position Ref Alt [UPAC

1 73 A G 736
2 153 A G
3 263 A G

439

709

750

481
TCTC

Variants

AT3G

A133G

A263G

T439C

GT0%A

ATS0G

AB2TG

Variants % Coverage A(FF#R)

99.94

4.39

39,94

452

12.86

99.71

74.86

499

TC CCoCCCGCCC TCCT

~

() Major () Minor (@) Both
C(#F#R) G(#F:#R) T(#FER) Del(# ~

1674 0:0 0:0 T96:877 |01 0:0

2141 1007:1039 0;0 4252 00 0;1

1757 0:0 0:0 260,897 01 0:0

2255 0:0 0:0 1100;1052 00

2153 139138 937.386 o1 0:1

1760 22

236,237

893862 01 0:0

1936 702710 01 0:0




Viewing the Results

G SIDO01_R1 fastq.bam Viewer — O *

Filter Settings  Load Report = Save Report  Table Settings ~ Tooale Table  Cowverage Report

[ Blocks e [oK 10K J1ik J1zk Ji13k Ja4 158 Jisfok  Jie  Jok - 3k J4 A A A

[+ variants 1223

[] Zoom Global 614 .
Global view J

=0 S8 66 74 g2 =0
Reference O TTGE&ET TTTTCGEGTCTGEGEEGEGEGET TG
Consensus | G Reference and Consensus Sequences
Pile-Up 2
-
-
Pileup
3
53
(3 0
10 g | Toggle between different reports
3
& |V
5ID001_R1.fastq.bam h Sample Name ; ) Major () Minor (8 Both
Index Position Ref Akt [UPACVEFSATE"Vamsme e Toverage A(ZF2R) C(2F:2R) G(#F#R) T(2F2R) Del(#F#R) Ins(2F:2R) A% C% G% A
1 73 A G T3G AT3G 09,83 1318 21 ¢:0 o0 ¢:0 016 0.00 9983 |
J Result Table
2 195 T C 195C T195C 99.50 1830 1: S— 21 0:5 0:0 0.05 99.50 0.00 |
3 263 A G 263G AZBIG 9978 1322 1.2 1:0 903:915 00 00 00 016 0.05 99.78 |

¥t =2 ¥t T A Py L1 44 oo P . Tat. 4 Pl Fai e 0o o o e L T o ¥

The Global View shows the depth of coverage with forward read coverage in blue
and reverse read coverage in red.




Viewing the Results

G Samplel.bam Viewer For Internal Use Only

Filter Settings

[ ] Blocks
Variants
[] Zoom Global

Reference

Consensus

Pile-Up

20

Samplel 1.bam

Load Report  Save Report  Table Settings  Toggle Table = Cowverage Report

a3 K ok | 106 116 126 134 14 156 1ok | 1k |2k |3k J 4k | 5K | ek |7k | &
1226
613

G Samplell.bam Viewer For Internal Use Cnly

Filter Settings ~ Load Report  Save Report  Table Settings |~ T
15 03

IR R B0 RUE I R 1530 M 9K | 104 11K 12 134 141 15

Variants 12725

[ ] Zoom Global 613

G4 77

Reference CTOEoEoaTATGC ACGCGAT
Consensus

g @

[ey] |7y] ]

Pile-Up

Navigation tools:

Zoom in: draw a box from
left to right

Zoom out: draw a box from
right to left

Horizontal scroll: Right
mouse click and drag

Vertical scroll: Scroll bar or
mouse wheel

20

G|
G|
G|
G|
5

G|
[~ ]

Sampled1.bam

v

() Major () Minor (8) Both




Viewing the Results

G Sample0l.bam Viewer For Internal Use Cnly

Filter Settings ~ Load Report  Save Report  Table Settings = Toggle Table  Cowerage Report

[ Blocks ok ik laak d1zk J1zk |4k Jask
The range of the pile-up is
shown by the black rectangle

47
in the Global view. OO0 SDIRDRE TIN5 ISR AT TTU T U0 T 05 SRR 0 SRRl RN Ry O i &

COnSensUs |

et In the Global view, if the user double clicks on an area the pile
up will jump to that position. A double click in the pileup will

> reset the zoom level.

Sample0 1. bam

[] Blocks
Variants
Zoom Globa

Reference

Consensus

The in the Global View represent the location of variants. The
represent the percent of reads that didn’t match the consensus sequence at that position.

eneMarker —January 20 ‘




Viewing the Results

Pink shading in the global view alerts the user to areas of coverage below the total
coverage value set in the Table Filter Settings window.
The consensus sequence is “N” in these regions.

[ Blocks 57,000
Variants 38,000
Zoom Global 19,000

lSQSB
Reference i

Consensus

Pile-Up

Greater-than and less-than symbols point to the 5’ end of the read:
“>” for forward reads
“<“for reverse reads
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Default Color Key:

White area/space: in
between reads

Deletion: Burnt Orange

Insertion: Purple
A:
C: Blue

G: Black
T: Red
N: Gray

Viewing the Results




G Sampled1.bam Viewer For Internal Use Only When Blocks is

Filter Settings ~ Load Report  Sawve Report  Table Settings ~ Togale Table  Cowverage Report Se|eCted, the
1839 B Jok Jiok Jiik Jiek Jisk Jiak Jisk Jiedok Jik |2k ek Jak |sK background becomes
Variants 1226 .
[ zoomGiobal 613 | colored and the font is
Reference TTTICGTETGEGEGEG6EGEGE GICEC GIE|G
consensus When Blocks is not
Pile-U = .
o S selected, the text will
be colored and
5 = . .
displayed on a white

G Samplell.bam Viewer For Internal Use Only

background. Blocks is
turned off by default.

Sample01.bam
|m magok  Jaoe Jawk faok Jask 14k |ask |16T}< |1k |2k Soym .

= Filter Settings ~ Load Report  Save Report  Table Settings  Toggle Table = Cowverage Report

Variants 1775 I
[ ] Zoom Global 613

|
§1 QE 23 §4 95 ;EIEn
Reference TTGGTATT TTCGTC TEGGEGEGGETATGC ACGCGATAGC AT TGO EAGAC G TEELAEC CGELG
Consensus (3
3
Pile-Up = "
5]
5]
5]
5]
im ] i | W
Sampled1.bam () Major () Minor (8 Both




; Samplell.bam Yiewer For Internal Use Cnly When Varlants is SEIGCted,
Filter Settings =~ Load Report  Save Report  Table Settings  Toggle Table  Cowerage Report the Variants W|” be Shown
mEn 1839 b lok  Jiok Jiik Jiek Ji3k Jiak Jisk Jisdlok Jik J2k o ek 4k in block format and non-
1226 i .
P room Global 513 | variants are dimmed.
51 52 =3 =7 s Variants is selected by
Reference TTGGTATTTTCGTCTGGGGEGGETATGCACGCGATAGE ATTGCGAGAC ] default.
Consensus TTGGETATTTTCGTC TGGGGGEGTGTGCAC GCGATAGCATTGCGAGAC
- TTGGETATTTTCGTC TGGEGEGEGTGTGC GLGATAGCATTGLGAGAC
- TTGGETATTTTCGTC TGGGGGEGTGTGCACGCGATAGCATTGCGAGAC . .
TTGGTATTTTCGTCTAGGREGTATGCacacaeTaaeaTTacanaecd When Variants is not
TTGGTATTTTCGTC TGGEGGEGEGTGTGCAC GCGATAGC AT TGLGAGALC . .
TTGGTATTTTCATCTGEAGGGTGTGCAcacanTrac nTTacaranc( Selected, the variants will
3 TTGGTATTTTCGTC TGEGEGEGGETGT G ACGLGATAGCATTGCGAGAC be hichlichted f
TTGGTATTTTCGTCTGGGGGGTGTGCACGIGATAGC ATTGE GG 4 NOT DE highlighted Trom
TT( -, . .
711 G Samplell.bam Viewer For Internal Use Only the other‘ nUC|e0t|deS.
am TT Filter Settings = Load Report = Save Report  Table Settings  Toggle Table =~ Cowerage Report
Sample0 1. bam
[ Blocks 1839 | Jok Jiok J1ik iz Ji3k Jiak Jask Jiedok Jik [Ek Jak Jak ISk ek JEk s
| Variants 1276
|:| Zoom Global 613 |
51 62 73 g4 o5 108

Sample01.bam

Reference TTGGTAT T T TCGTC TEGEGEGGETATEC AC G GATAGC ATTGEGCGAGACGC TEGEAGICGGEAG
Consensus (3
3
Pile-Up 5
3
3
3
5 =
3
3
3
- G

| W
() Major () Minor (@) Both

G




Viewing the Results

To show information for a specific read: Keyboard Shortcuts:

- Hold SHIFT and center mouse wheel click e Ctrl +f: The pile-up will jump to

- Hold CTRL + SHIFT and left-click with mouse center on the next entry in the table.
Ctrl + b: The pile-up will jump to
center on the previous entry in the
table.

To show information for a specific variant:
- Center mouse wheel click
- Hold CTRL and left-click with mouse
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Viewing the Results

The user may right-click at any
position in the Pile-Up and
choose Go to closest position in
table and the Results Table will
Add A for position 699 highlight the closest position.

Add C for position 699

Add G for position 699

Add T for position 699

Add del for position 639

Go to closest position in table

Copy Read's Sequence

There is also the option to copy the sequence from any read.
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Viewing the Results

G Samplel.bam Viewer For Internal Use Only

Filter Settings = Load Report = Save Report  Table Settings  Toggle Table =~ Cowerage Report

[] Blocks mpe k19K Jaok Jaak Jiok i3k |14k Jask Jiefdok Jak  Jak 3k J4k [sk Jek 7K |8

L e : :
| The Results Table is displayed at the bottom of the Sample Viewer window.

1 g 7 25 33 41
e 0 eesTETAaTEAt T4 The Results Table can be made larger
or smaller by left-clicking and

dragging above the table.

Pile-Up

The user may choose to display the
major, minor, or all variants.

10
Sampled1.bam

é?jnr () Minor (@) Both

Index Position Ref Alt IUPAC Variants Variants % Coverage . :#R) C(#FER) G(EF#R) T(EFR#R) Del(#F#R) Ins(#FER) A
73 A G T3G AT3G 99.94 1674 o0 00 98877 |01 o0 00

A G 153R  A153G 439 2141 1007:1028 0:0 4252 00 0:1 0:0
A G 263G A263IG 9994 1757 0:0 0:0 269:887 01 0:0 0:1
439y  T489C 452 2255 0.0 4656 0.0 1100:1053 0.0 0.0

T09R  GT09A 1286 2133 139138 1,0 9ar.e8e 01 01 1




Allele Calls

Major alleles are the highest frequency allele at that position
Minor alleles are any other alleles that have frequency > the minimum threshold

AUT0500037(0.5)_AUTO500009(0. 15)_ALT0500182(0.05)_100k_250bp.bam () Major (C) Minor (®) Both

Index Position  Ref Variants ~ Variants % A% % % % Del% Ins% (R Reference a”eles
1 73 AT3G LEw 16817 0.04 0.00
may be reported as

73 AT3A 16817

o GuA 4T 470 o0 000 minor alleles when

189 A185G 14,30 85.44 0.00 0.00

195 T195C 79.13 0.00 0.01 0.01 their‘ frequency fItS

W

ALTO500037(0.8)_AUTO500002(0. 15)_ALUT0500182(0.05)_100k_250bp.bam @ Major D Minor D Both the Crite ria beca use

Index Position Ref Alt Variants  Variants % A% % % %

1 73 A AT3G 83.71 1617 . . 7 they may represent
195 TI95C  79.13 0.00 ’ 0.01 a Secondary

C315insC  99.30 0.01 o 0.00 99.80 mutation back from

TIEIZC 7344 001 @ O AL LN the major allele.
() Major (®) Minor () Both

35
16126

T
263 A A2636 99.87 0.02 I o 0.02 0.00
C
T

Position ; Variants % A% % % E Del?% Ins% &
73 ] 16.17 16.17 X X 0.04 0.00
94 4,70 4,70 I I 0.00 0.00
185 14,50 85.44 X X 0.00 0.00
195 20.81 0.00 I 0.01 0.01

309 C308insC 475 0.00 \ \ 0.05

Major alleles matching the reference are not reported
Insertions are reported as Major alleles if they are above 50% and Minor if they are below




Adding and Removing Variants

Variants may be manually added (right-click in the pileup) or removed (right-click in the
table). Added variants are and removed variants are shaded red.
Either kind of edit can include comments

Pasiticn Variants  Variants % Coverage A%
114 C1144 12.19 2001 12.19
143 (G143C 0.04 2240 0.00
146 T146C 12.01 2206 0.00
152 T132C 16.98 2220 0.00

195 T195C 16.75 2172 0.00

: E - Wl The report can be saved as a new -
(G Save Report ? L : G

HETERe ' '@ report after changes to settings or G Load Report

FEVE RET”“”S“”C"E'E“ ' '@ manual edits. The original project is Load from folder:
Fevised L 0 .

' 'l opened by default, but all previously el
Cancel [ . . . :R —Y
' @ saved reports are maintained in e

< subfolders with changelogs.
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Viewing the Results

G Samplel1.bam Viewer For Internal Use Only

Filter Setlings  Load Report  Save Report  Table Settings  Toggle Table  Coverage Report
The Filter Settings button will open the Table Filter Settings

window that was available in the New Project window.

The Load Report button will allow the user to change to a

different saved report.

The Save Report button will allow the user to save the report
using the current filter settings and edited variants.

The Table Settings button will open the Table Settings
window. Here the user can choose what information is
displayed in the table.

The Toggle Table button will allow the user to display or hide
the table below the pile-up.

The Coverage Report button will open the coverage report.
GeneMarker HTS —January 2017 ‘ :




Coverage Report

The Coverage Report gives a quick overview of the coverage depth, specifically the
fraction of all bases (entire reference, or range specified in filter settings) that have >=
some level of coverage (specified in filter settings)

G GeneMarker HTS ? >

Coverage Curve

W Total ®Forward B Reverse B Min Filter

Example: about 76% of
bases have >= 5,000
coverage

Percent of Reference Positions

I a 2500 5000 7500 10000 = == el
Specific regions with coverage
s <0 4| less than the set threshold

Start End Max Vin Median

Minimum Coverage

439 461 1993 1984 1983

431 527 1980 1338 1703




Output Files

The program will output the following pieces
of information for each sample in the project:

Mame

BAM/BAI files: Alignment results 1 project.pjt
Alignment Statistic Log: Summary of =] project.settings
alignment results SIDO01_R1.fastq.bam
Consensus Sequence: Consensus sequence 5ID001_R1.fastq.bam.bai
Consensus Statistics: Report listing the ) 5IDO0_Rlfastq_Consensussequencea
number of copies of each allele at each [ SID00T_R1 fastq_ConsensusStatistic b
.y . Qj’ SID001_R1.fastg_minor_report.bet

position in the sample. 5 SInoot_R1f _

c q _Rl.tastq_prnimary_report.ibd
Primary Allele Report: Variant report for A-prmenEp

. leles | SI0002_R1 fastg.bam
pr!mary d . | SID00Z2_R1.fastg.bam.bai
Minor Allele Report: Variant report for
minor alleles




N bases in the Reference Sequence

Positions with “N” in the reference sequence will not have variant calls in the report.

Position 3107 in the rCRS has an “N” to maintain position numbering.
Bases aligned at this position are ignored.
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Comparison Viewer
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Comparison Tool

GP roject Viewer

SIN01 B1 fac C:/Data/Dema/GM S/RawDataf A.
SIDO01_R1.fastg ; 13-19._at_11-0

5ID002_R1.fastqg :.ﬂnl;ning eade.
SID003_R1.fastg Clippi
5ID004_R1.fastqg
SID005_R1.fastqg

SID006_R1.fastq

Compare Close Project

All of the samples within a project can be opened in a
Comparison Viewer using the “Compare” button
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Comparison Tool

G Comparison Viewer >

Filter Settings Major to Major Major to Minor Mirar to Minor

Sample to Sample Comparison Propaortion of Shared Variants: Mone | - All

SIDO01_R1.fs  SIDODZ_R1.fa  SIDO03 R1fa  SIDOO4 R1fa  SIDOOS _R1fa SIDO0&_R1.fa

SID001_Ri.fa . 100% 41% 41% 205 17%

5ID002_R1.fa 4% 41% 20% 17%

Sample to
Sample

SID003_R1.fa 41% 0 100% 10%
5ID004_R1.fa 41% 10%
5ID005_R1.fa 20%

SID00&_R1.fa 17%

Row: () Both (@) Major () Minor Column: () Both (@) Major () Minor
Showing [Row's Major n Column's Major) / [Row's Major U Column's Major) Show Percentage Use Jaccard Index

Variant Comparison . Major Allele |:| Minar Allele . Low Coverage

SIDoo01 R1fa  SIDOOZ_R1.faz SIDOO3_Rifa  SIDOO4 Rifa  SIDOOS_Rl.fa SID00&_R1.fa &

. 0% 0% 0% 0% - 0%
Variant
Comparison S oew om ow om T
0% 4% 0% 0% - "
0% 4% 0% 0%
0% 0% 0%

0% : 0%




Comparison Tool

The Sample to Sample Comparison table (top half) shows a similarity
table for all samples in the project.

G Comparison Viewer

Filter Settings Major to Major Major to Minor Minor to Minor

Sample to Sample Comparison Proportion of Shared Variants: Mone | I all

SIDO01_R1.fa  SIDOOZ_R1.fa  SIDO0O3 Rl.fa SIDOO4 R1.fa  SIDOOS R1.fa SIDO0G_R.1.fa

SID001_R1.fa 100% 41% 4% 2056 17%
5ID002_R1.fa 100% 41% A% 20% 17%
5ID003_R1.fa 41% 100% 10% 18%
SID004_Ri.fa 41% 1056 18%
SIDO0S_R1.fa 20%

SID00G_R.1.fa 17%

Row: () Both (® Major () Minor Column: (O Both (@) Major () Minor
Showing [Row's Mafoy Column's Major] / [Row's Major U Column's Majgss Show Percentage Use Jaccard Index

Comparisons can be made It is possible to show the
between major alleles, absolute number of
minor alleles, or both on variants in common, or

each axis (row and column) the percentage.
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Comparison Tool

G Comparison Viewer >

Filter Settings ~ Major to Major ~ Major to Minor ~ Minor to Minor

Proportion of Shared Variants: None :l All

SID001_R1.fa SID0O0OZ Ri.fa  SIDOD3 Rifa  SIDOO4 R1fa SIDOOS_R1ifa SID006_R1.fa

Sample to Sample Comparison

SIDO01_R1.fa 512 512 2110 3Ny
SIDO02_R1.fa 9/9 512 512 2110

SIDO03_R1.fa

SIDO04_R1.fa

SIDO0S_R1.fa

SIDO0e_R1.fa

Column: () Both (@ssjor () Minor
[] show Percentage [+/] Use Jaccard Index

Showing (Row's Major N Column's Major) / (Row's Major U Column's Major)

G Comparison Viewer X

Filter Settings ~ Major to Major ~ Major to Minor  Minor to Minor

Proportion of Shared Variants: Mone :l All

SID001 Ri.fa  SID002 Rifa  SID0O3_R1fa SIDOD4 Rifa SIDOOS_R1.fa SID006_R1.fa

sample to Sample Comparison

SIDO01_R1.fa - 5/8 2/3

SID002_R1.fa - 213
SIDO03_R1.fa 1/3
SID004_R1.fa Y 1/3
SIDO0S_R1.fa

SID00s_R1.fa 1/3 1M

Column: () Both (®) Major () Minor
[] Show Percentage [ ] Use Jaccard Index

Showing (Row's Major 1 Column's Major] / (Column's Major)

The formula used to calculate
similarity is shown. Itis
possible to use:

* AlJaccard Index
measurement ( Row AND
Column / Row OR Column)
Simple measurement (Row
AND Column / Column)

Diagonal cells (comparing a
sample to itself) are colored
black, while others are based
on a color gradient from 0 to
100%




Comparison Tool

The Variant Comparison table (bottom half) simply shows the allele
frequency of all variants called in at lease one sample. Cells in the
table are colored according to whether or not the variant was a
major allele or minor allele in that sample, or if the total coverage
was below the set threshold.

Variant Comparison . Major Allele |:| Minar Allele . Low Coverage

sSIDO01_R1.fa sSIDO0Z_R1fa  SIDOO3_R1fa  SIDOO4 Ri1fa  SIDOOS Rlfa sIDo0s_R1.fa 2

AT3A 0% 0% 0% 6%
A335 0% 4% 0% 0%
T146C

C150T

T152C
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Program Settings
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A settings button in the upper-left of the window allows for some
customization and control of user management

(OeneMarker®™HTS

Forensic mtDNA Analysis Software

© SoftGenetics, LLC
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Program Settings - Colors

Colors used for highlighting in the pileup and in the
comparison tool can be edited.

G Settin gs

Colors Performance PHI User Management

L]
=
[
=
]
o
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Program Settings - Performance

These settings can adjust the RAM and disk space
usage of the software to optimize resource usage

G Settings :
Coors  Performance  PHI | User Management Ram Settings
Setting this value higher will allow the program to
use more RAM while viewing projects. This will
RAM settings enhance the speed of moving around in the
Figher RAM usage will make nauigation pileup, but setting it lower will allow more

to be open at the same time. projects to be Opened at once.

Low

Temporary Files
The temp files must be generated before opening
samples with these files already generated will open a project. The files can be kept in order to save

mm_:h faster. These files are likely to be larger than . . .
their bam files, time whenever a sample is opened later on. This

Maintain tempaory files for

Temporary files are required to view samples.,

() The current sample Slower

setting can allow them to be kept on-disk always,
only for the currently opened project, or only for
the currently opened sample. These files will
take up extra disk space when they are kept.

() samples in the current project
(®) samples in all projects




Program Settings — Personal Health Information

G Settings

Colors ~ Performance  PHI  User Management Bases in the pileup are hidden
Sequence cannot be copied
for reads crossing these
regions

The CIGAR string is hidden
from ctrl-shift-click

Allele counts are hidden from
all reports

No variants are called
Set Custom Hidden Regions

|Ise Default Hidden Regions

lasr -0 =
Clear Hidder ariar
hliDD aden Regons

Masking of Potential

Health Information
Load a BED file to identify regions




Program Settings — User Management

The software has User Management functionality which can be enabled or
disabled by the administrator account of the current computer

G Settings

Colors Performance PHI User Management

Enable User Management
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User Management

A windows administrator can enable or disable user management.

G GeneMarker HTS - Login

SErver: |htn3:fﬂucalhust:BDDD

e User management is made possible
Password: [seesed by the SoftGenetics server, which
may run on a different computer.

Proxy Settings Cancel

l:'} Genebarker HTS

Projects
Mew

Username: |jsnu:-w Open
Project Settings Super users can

Project Folder create new users
Last Name: |Sn|:|w Reference

Ermnail: |JSnn:nw@t|'|e'.NaII.edu Motif W|th ||m |ted

[] Re PCR Duplicat 5 o
Active: O sequencer permissions for

Staff: :

| dentity almost any feature
Super User: [ ] SoftClipping
Password: |IKn|:|'.r-.'N|:|ﬁ'|ing| | Chage Password Filter Settings N the SOftwa re
Filter Regicn
Wariant Percentage
Allele Coverage

Cancel Total Coverage
1 a0 = -

User ID: ?

First Mame: | John




User Management

When user management is enabled, the software prompts
the user for a login at startup.

G GeneMarker HTS - Legin

Server: |http:/flocalhost:8000]
Username: |user

Password:

Proxy Settings
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Please contact tech _support@softgenetics.com
if further assistance is needed.

Visit our website for more information:
www.softgenetics.com

Thank you for using GeneMarker®HTS Software!
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