DNA-Seqg Analysis
in Partek® Flow®

HANDS-ON TRAINING

Partek

turning data into discovery”



Login and Project Setup

* Log in using the username and password given to you
« This will open to the Partek Flow homepage
Click New project and enter project name: DNA-seq-[username]

« This will create a new project (push Create project)
Home
No projects available. Create a new project to start your analysis.
Tutorial data: lllumina iDEA subsampled | lon Torrent brain vs UHR
Check out our getting started guide on the documentation page.
Copyright © 2016 Partek Incorporated. All rights reserved.
New project ®
Name | DNA-seq-useri|
Create project
Notes:
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Data Upload

+ Creating a new project automatically opens up the Data tab

* To upload your data, click Import Data > Automatically create samples from
files

» Browse to /home/flow/FlowData/DNA-seq (or equivalent)

+ Select the available .bam file. Check mark Select data type and use DNA-Seq.
Click Create sample

Home > DNA-seq-user1
Data Project settings
alysis

You'll need some samples before you can run an ar.

To get started, click the "Importd  import data x

Import data Automatically create samples from files

Manage attributes

Import samples from another project
Create a new blank sample

Import feature counts

Selectflestom @) @ panek Flow Senves
Select files

Gurres (]

Data/NGS TramingFiles/DNA-seq_Data Goto #  Mame size

| Select data type
NA-Sen gk

Back | Create sample

Notes:
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Analyses Tab Overview

» Once Partek Flow processes the data, the Aligned reads node will appear
on the canvas under the Analyses tab

Analyses | Data Log Project settings Notebook | Data Viewer | Attachments

Data Sample name

1 Exome-chr22

Import
Show data files Download

Sample attributes
Manage
Assign values from file

Add system-wide attribute

Analyses Data Log Project settings Notebook Data Viewer | Attachments

AN
DHA-Seq

Notes:
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Coverage Report Setup

- Coverage report provides overview of sequencing coverage across
specified regions (e.g. exome or targeted panel)

- Select the Aligned reads node and then Coverage report

- Set the Assembly to Homo sapiens (human) —hg19 chr22 (or similar,
depending on the training setup) and the Gene/feature annotation to refseq
(or similar). The report will, consequently, contain information on coverage
on RefSeq genes on the chromosome 22

- Check mark Generate target enrichment graph and push Finish to start

Home > Admin-DNA-Seq > Coverage report

Select Annotation file

Assembly | Homo sapiens (human) - hg19_chr22 v

Genelfeature annotation |RefSeq22 v

Add minimum coverage levels

Coverage level @) 1x %
20x *
100x ¢
x 4
Advanced options
Strand specificity ﬂ No v

Generate target enrichment graph ()

Use multithreading @) [«

Back Finish

Notes:
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Coverage Report Results

- When the task completes open the Coverage report task node

- The first page contains an overview of the coverage in the study samples

- To get details per targeted regions select the sample name in the table on

the top

- For target enrichment plot, click / mouse over the on the

histogram icon ( ;. )

Notes:

Coverage summary

Position

(5 ->3)

Exome-chr22

22

17,082,801
17,134,699
17227759
17,308 364
17 517 460
17517 460
17517 460
17,840 839
17,956,628
18,062,923
18,342 921
18,512,151
18,560 686
18,560 686
18,560,760
18,660,793
18,660,804
18,761,202
18,837,631

17,129 721
17,156,431
17,229 329
17,310 226
17,540 961
17,540 961
17,540 961
18,037 857
18,037,857
18,071,959
18,389 653
18,520,735
18,573,798
18,573,798
18,573,798
18,688 631
18,668 248
18,779 475
18,848 565

Rows pe

Caverage

C$ %N x ¢ 20x ¢ 100x ¢  Average coverage ¢
9% 6.07% 0% 0%

5Y 961%

8% 27.86%

8% 27.86%

18% 462%
1,430 182 | 32.14% 245%
1538 318 | 42.03% 4.49%
1.034 1| 60.87% 667%

N
0
0
0
0

1% 0% 5.84%
0
0
0
0
0

1,381 2 | 34.06% 999%

Coverage report for Exome-chr22 / NR_015352=CECR7

Fosition (5 = 3)

NR_015352>CECRT

06
10

65

Average quality &
66.41
5433
66.83
66.83
70.36
7030
69.77
6475
69.19
69.90
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Deduplication

- Select the Aligned reads node and then Filter alignments (in the Post-

alignment tools)

- To getrid of the PCR duplicates check the Filter duplicates option

- Choose duplicate as Same start and same sequence option

- Select Filter low mapping quality
+ Push Finish

- The filter will create a Filtered reads data node

Home > Admin-DNA-Seq > Filter alignments

¥| Filter duplicates i ]

Keep duplicates upto ) 12

Treat the alignment as duplicate if 6

Keep the alignment with () ® Highest mapping score

¥| Filter low mapping quality i ]

Min mapping quality @) 202

-

Filter alignments with mismatches i ]

Max mismatched bases ()

Filter by genomic locations i ]

Include region overlapping alignments 6

Exclude region overlapping alignments ﬂ
Additional filters
Remove singletons @@ [«
Remove unaligned reads e v
Back Finish

Notes:

Same start position '® Same start and same sequence

Randomly selected
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Copyright © 2020 Partek Incorporated. All rights reserved.



Detect Variants Against Reference

- Select the Filtered reads data node > Variant Callers > Samtools

- Choose Assembly to Homo sapiens (human) —hg19 chr22 as reference,
click Finish

- The result is a Variants data node

Home > Admin-DNA-Seq > Samtools

Variant detection method | Against reference v

Select Reference sequence

Assembly | Homo sapiens (human) - hg19 _chr22 »

Advanced options

Option set | - Default - ¥ | Configure

Back Finish

Notes:
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Inspecting Variants

- Select the Variants data node > Variant analysis > View variants
- Use default settings and click Finish
- To inspect the result open the View variants task node

* Ti/Tv ratio: ratio of transitions vs. transversions in SNPs
— Transition: mutation within the same type of nucleotide (C<->T; A<->G)

— Transversion: mutation from pyrimidine to purine or vice versa

Sample name ¢ | Average variant quality ¢ | Variants & | SNVs ¢ | Indels & TifTv ratio & Het/Hom ratio & | Estimated SNV Precision ¢ | Lower limit & | Upper limit & Wamnings &
Exome-chr22 2374 2132 1,997 135 | 1.35773 (1150/847) | 0.25 (428/1704) 39.70% 37.55% 41.85% | Precision estimation is unreliable
Rows perpage |25 v {10f1) Download
BN Variants per chromosome
214K 7
16K |
o
£
I
g
5 1.07K
B
2
E
S
-4
533
0
p]
Chromosome
Task details.
Notes:
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Annotating Variants

- Select the Variants data node > Variant analysis > Annotate variants
- Select Annotate with genomic features and point to refseq
+ Select Annotate with known variants and point to dbSNP

« Click Finish to start. The output is Annotated variants node

Assembly Homo sapiens (human) - hg19_chr22

Annotate with genomic features v
Genel/feature annotation refseq v
Promoter upstream limit o ' 5000 :
Promoter downstream limit o ' 5000 :
Annotate with known variants v
Variant annotation | dbSNP_chr22 v

Notes:
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Variants Report

- Select the Annotated variants data node, choose Task report on the
menu

- Sankey plot presenting different classes of variant based on the annotation
- Each vertical block is one type of annotation
- Annotation can be added or removed
— Click on any colored section to apply filter
— Click on the any blank to remove the filter

- The record in the bottom table will reflect the filter applied

Variant file |Exome-chr22

. = Exon (1)
Sel ons Missense (38)
. 8ynonymous (16)
- . Coding (25)
Vari e /
now vanan Known (495)
egion
S Intergenic (11/4)
Selected variants. 2132
Apply selection as filter
SNV (1997)
T PikR Intron (766)
anants (. ) n-coding (207 7Y
Unknown (1637) Non-coding (20777 Promoter (30)
3-prime UTR (31)
5-prime UTR (4}
Optional columns
Vi ¢ Chr ¢ Position ¢ 1D ¢ Ref ¢ Alts ¢ VarQual ¢ Type ¢ Gene symbol < Transcript < Strand < Gene section ¢ Nt change ¢ AAchange ¢ Genotype
€W | [Searcn] | [search Searc| | [Search| | [Search Search Search Search. Search. Search. Search... Search Search Search.
1 ’ 22 16053317 G Cc 1457 cCc
2 ’ 22 16058812 G C 1457 cc
3 : 22 16058891 c T 651 T
4 S 22 16062817 G A 14.57 AA
5 f: 22 16062906 A T 9.00 T
6 4 22 16063044 G T 5.76 T
7 " 22 16083077 c G 576 GG
8 ’ 22 16064159 C A 576 AA
9 . 22 16064 166 T A 2443 AA
10 S 22 16069573 T c 576 cc
1 : 22 16069589 C T 576 T
12 | 22 16077491 T c 5.76 cc
Notes:
.
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Filtering Based on Annotation

- Select the Annotated variants data node > Variant analysis > Filter

variants

- Set Minimum read depth to 20. The filter shows variants covered

at least 20 x.

- Set Minimum alternate calls to 10. The filter shows variants with at least 10

supporting reads.

« Push Finish. The output is a Variants data node

Annotation
Include region overlapping variants e

Exclude region overlapping variants 0

Samples
Filter by samples
Variant Type
Indels @
Zygosity @

Mutation type @)

Feature section ()

Variant Novelty

Known variants @

Quality
Minimum read depth 0
Minimum high-quality alternate calls e
Minimum mean-square mapping quality e

Minimum variant quality @@

Notes:

LY

LY

Indels only Non-indels ® All

Heterozygous only Homozygous only ‘@ All

Synonymous ¥ Missense ¥ Nonsense
Splice-5 ¥ Splice-3 ¥ Non-coding RNA
Intron ¥ Promoter ¥ Intergenic
Known only Novel only '® All

2015

10

¥ Exonic indels

¥ 5.prime UTR % 3-prime UTR
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Inspecting Variants

- Select the Variants data node > Variant analysis > View variants
- Use default settings and click Finish
- To inspect the result open the View variants task node

- To get detailed output click on the sample name

Sample name ¢ Average variant quality ¢ Variants ¢ | SNVs % | Indels ¢ | Known variants ¢ | % known variants & TilTv ratio & Het/Hom ratio ¢

Exome-chr22 139.96 65 59 6 13 20.00% | 210526 (40/19) 64.00 (64/1)
Rows perpage 25 v (10of 1) Download
E BN Variants per chromosome 58 Known vs. unknown variants
657
48,
2
16.2°
0
Chi @ Unknown @ Known
Task details

Notes:
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Filtering the Results Table

- To select missense variants only, select the Missense colum in the Variant
occurences by type chart

« When the table gets refreshed, all the entries in the Type column are set to

Missense
Sample Exome-chr22 Variants 65 ® Show one overlap per variant Apply precedence rules Show all overlaps o
Optional columns
View ¢ Chr < Position s ID ¢ Ref < Alts < Vai Gene symbol ¢ Transcript ¢ Strand ¢ Gene section ¢ Nt change ¢ AA change ¢ Genotype
Search. || |Search Search Search || |Search Search arch Search 'Search Search Search Search Search
1 A 22 29091127 C T 98.00 | Missense | CHEK2 NM_001005735 | - Exon 13 ¢ 1492G>A V498l CT
2 | o 22 29091142 Cc T 221.00 | Missense | CHEK2 NM_001005735 | - Exon 13 Cc1477G>A E493K CT
3| A 22 29091157 | rsb87778194 | A G 221.00 | Missense | CHEK2 NM_001005735 | - Exon 13 ¢.1462T>C Y488H AG
4 -’— 22 29091740 | rs200649225 @ C T 132.00 | Missense | CHEK2 NM_001005735 | - Exon 12 €. 1346G>A R448H CT
5 | o 22 29091788 | rs200928781 | T C 197.00 | Missense | CHEK2 NM_001005735 | - Exon 12 c.1298A>G Y433C TC
6 | A 22 29091816 | rs375130261 | T C 14.85 | Missense | CHEK2 NM_001005735 | - Exon 12 ¢ 1270A>G M424v TC

Rows perpage (25~ (10f1) Download

Operators such as >= or <= can be used in the numeric columns' filters.

Task details

Notes:
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Exploring the Browser View

« Click on ~f~ to browse in chromosome view

- Click on Select tracks to add or remove data tracks or annotation tracks
- On each track, click on®* button to configure the track

- Click on= button to hide or pin track

- Drag and drop to change the order of the tracks

ﬂ» © Amino acids: Filter variants (Exame-chr22) -
= H
I N 3 G S T
H
I N 3 G S T
H
I N 3 G S T
H
N 3 G S T
H
N 3 G S T
@ Alignments: Filter alignments (Exome-chr22) " A m C G T = N

g 129
86

43

0

£ |||¢

@ Variants: Filter variants (Exome-chr22) A m C G T =N
"y
RefSeq22
EE I S - - < S - -
- - - e - -
< < < < < < < < < < < < < < < < < < < < < < < < < < < < < < < < < < < < <
A S S S S S S S S S S S A
D - << <R <SS << << <N <SS
CHEK2
Q Reference sequence " A  C G m T 2 N
= G T ¢ I e G T T T T T C C C T G G
- 29091145 29091151 29091157 29041163 29091169 =
Notes:
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Further Training

Self-learning

Check out http://www.partek.com/resources-partek-flow for resources

Recorded webinars available on Partek Incorporated’s YouTube page
Regional Technical Support

Email: support@partek.com
Phone: +1-314-878-2329

Notes:
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