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Lot &: 4036570
Exp. Date: 11/2008
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Data Flow and Management

@ DNA spec. & seq Data Pre-Processing

Aggregated Databases

Var.
Discovery WES & WGS)
Ell 4 Genomic Landscape
ACMG - Disease-specific
Workflow " Concer

screening

sequencing Annotatio

Clinical Decision Supp.

ASA Genotyping Thai Variation - Thalassemia, NIPT,

SNParray Database Database BRCA, PGx
= 1(15,000 sam.) e i . ASA predictive

— enotypin
Current seq. projects - VEP ,
' Phenolyzer B Research platforms
DMSc 300 WGS - GWAS

. NSTDA 450 + 20 WGS Clinvar/LOVD - Mutation discovery
« BGI&Novogene 5 WGS GenomAD (ref) ~ Imputation

**T-REx 1,092 WES - HLA prediction etc.




Data Pre-Processing
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gVCF.gz

GenotypeGVCFs

Krittin

@
._g Apply BQSR
8 Co-ordinate Sorting
[\

E Dr. Chumpol
» HaplotypeCaller

FAST :
8 FASTg.gz Picard MarkDups ~ 190 min/sample
N
-
<L
O

NVIDIA DGX-1 1 PFLOPS

1kG_omni

Variant Filtering
dbSNP
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Demonstration

N

CDSS and research platforms

e Cancer genomic landscape

e Phamacogenomics

e Genome-wide association study (GWAS)
e [halassemia

e Non-Invasive Prenatal Testing (NIPT)

e Structural variants discovery




Cancer Genomic Landscape

Cancer Landscape Data National Biobank Infrastructure Thailand Share: (3 3

Pathway ] [ Cell Type ] [ ] [ Zygosity ] ‘ Classification ] [ Filter

\
Vorthunju

100% 10540 SNVs

of NBT Data Population of NBT Data From three hundred samples

Dr. Chumpol

Related Pathways (Powered by KEGG Pathways) Total Variant

TNC: 2.9%

Benign ‘ Likely_Benign . VUS . likely_Pathogenic ‘ Pathogenic ‘ Risk_Factor 3P1g: 3.802 PARF4: 10.
AC10: 3.1%

60,000 ' PG2: 3.1%

8IP2: 3.2% . :
PLIN4: 8.6° W |

3A11: 3.2% Watcharapot

MC3: 3.2%

25A5: 3.6% LAMAS: 7.2

| Pattogeic 28 E: 3%
likely_Pathogenic: 420 _

/ NYLK: 4.2%
, VUS: 7,962

QP7:4.7%
VTN: 6.5%

4A22: 4.9%
GP6:5.1% CONK2AS:

AV LSS hEN T o 1)\ interd2iBdr Akt signaling pathway Focal adhesion Estrogen signaling pathway COLG6AS5: 6.




Pharmacogenomics

Keolclo

@ Analysis Details
PGx tool

& Analysis Setup

PGx tool X

STEP 1. Analysis Options

Select at least one option:

CPIC:

HLA:

PGx genes:

About © Service = Contact [2}

Genes with\™iC guideline recommendations (12 genes): require VCF File.

CYP2D6: require BAM File. @

HLA associated adverse drug reactions: require FASTQ file.

Variant effect prediction in Pharmacogenes (187 genes): require VCF file.

Language v

“g %

:

13

Pavita

Chalermpong

Chadapohn




Pharmacogenomics (cont'd)

& Analysis Setup

STEP 3: Analysis Parameters

Setup parameters:

Set as Default

CPIC: HLA: PGx genes:
L | © Genes ' Drugs
Select HLA @ Select Platform @
Select By Genes @ List of HLA: @ List of Platform: @
List of Genes: @ Vv @ Select Al All (187 Genes)
e o o ( I PGRNseq

Select All L > @ Class | PharmGKB VIP

CYP2C19 CYP4F2 > ®MClass PharmGKB clinical annotation

IFNL3 @ VKORC1 @ True genome illumina

CYP2C9 CFTP T R (= iPLEX PGx Pro Panel

SLCO1B1 P\ D60 elect Lohort Ethinicity @ Target seq (Han 2017)

DPYD @ TPMT

m CYP3AS ¥ G6PD List of Cohort Ethnicity:

- UGT1AT = @ Select Transcript Database @

Select All
Cauca5|.an ALltefsEED List of Transcript Database: @
Han Chinese Black
Malay @ Thai © Ensembl/GENCODE transcripts
Korean @ Japanses Ensembl/GENCODE basic
Indian @ Vietnamese transcripts
Diverse RefSeq transcripts

Ensembl/GENCODE and RefSeq
transcripts
Put upstream/downstream distance

5000 / 5000 bp

Cancel



Pharmacogenomics (cont'd

Analysis Report

Output PGx Report

Filters View summary:

Export Summary File ~

Summary
Summary: CPIC
CPIC |
Show | 10 ¥|entries Search:
Gene “ Diplotype Function %aenotype Drug name Guideline strength Recommendations
HLA \®
CFTR P67L/R117H ivacaftor moderate Use ivacaftor accordingyv to the product
label.
PGx CYP2C9  *9/*11 Normal function/ Possible Possible Intermediate
Genes decreased function Metabolizer
CYP2C9  *3/*8 Decreased function/ Possible Poor
Posible decreased function Metabolizer
CYP2D6  *1xN/*55 No function/ No function Ultrarapid Metabolizer = codeine strong Avoid codeine use due to potential for
toxicity.
CYP2D6  *1xN/*55 No function/ No function Ultrarapid Metabolizer = fluvoxamine optional No recommendation due to lack of
evidence.
CYP2D6  *1xN/*55 No function/ No function Ultrarapid Metabolizer | desipramine optional Avoid tricyclic use due to potential lack

of efficacy. Consider alternative drug
not metabolized by CYP2D6. If a TCA
is warranted, consider titrating to a highe

taroet dn<e (romnarad tn narmal




Genome-wide association study (GWAS)

— o GWAS analysis Database Language v

| Dashboard

Navigation Total project: 2

# Home

@ Dashboard :
Project A: N57 Project B : N44 Project D :

N57_TB N44_Epilepsy
> # Project 2018/11/12 2018/12/20

cases: controls : cases: controls
SNPs 935, SNPs ' O

Current age Genotyping
500

No. Of individuals

Peerapat




GWAS (cont'd)

Navigation

# Home

@& Dashboard

> # Project

Q GWAS analysis

Pre-process
Q Case

Please upload gentype file :
= 5ENty} Choose File

(.pad .map)

No. of sample

No. of SNPs

Individual genotyping(-mind) @
SNPs missingness(-geno) @

Hardy-Weinberg Equilibrium(-HWE) @

Database Language v

Step3

Analysis Result

Control

Please select control database(s) from database

Database ID: N57
Disease: TB

No. of sample: 854

No. of SNPs: 937,744

Imputation @

Select datasets o All COCCOOOOC

Select reference 1000GP o 1000Thai

Thali ref. dB




GWAS (cont'd)

o GWAS analysis Tool Database Language v

N i i n - Y -~ A I~ » a -
avigatio Node Node3% gel167/ Node168

# Home

Ssummary
@ Dashboard

> # Project

A and QQ-plot

Manhattan plot

Imputed "I asnisie -~ Unimputed
| 155 controls 2,641,573 qc-SNPs s 533,685 qc-SNPs

160 cases,

Top 30 SNPs




Thalassemia
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Thalassemia info Database Language v

Navigat '
avigation Interpretation

detial
Z Genotyping

& Hemoglobin typing

Interpretation (Thalassemia)

Diagnosis risk of couples

Statistical

Hb
MCV*
MCH*
Hb A

, Hb CS value is null
Hb Bart's = empty valuaiplaese checki )

Peerapat

Hb Bart's value is null




Thalassemia (cont'd)

N/ J
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& THALASSEMIA Thalassemia info Database Language v

Navigation

Z Genotyping HBG1

s Hemoglobin typing ENSP00000264158

Diagnosis risk of couples RefSeq: NP 036365
Ensembl: ENST00000264158

CCDS: CCDS33294.1

1 Synonymous_variant
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200 300 400 500 600 700 800
Corresponding protein positions to transcript X

Column visibility Search:

X_Uploaded variation; Location Allele Gene Feature Consequence Protein_position

s1/7261772 chr2:135911422 C ENSGO00000115839 ENSTO0000264158 synonymous varnant 755

Showing 1 to 1 of 1 entries (filtered from 287 total entries)




Non-Invasive Prenatal Testing (NIPT)

Z-score versus chromosomal position - Sample SRR357358 sorted out
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Structural variants discovery

Structural Variant Contact Service jorowse Language v

Navigati
R All run
Detail...for._this.page
= Approved User

# Dashboard
Show 10 % entries

> & Project

Runid Run Name Run Status Run Create Detail Report File Edit Delete

Showing 110 4 of 4 entries Previous n Next

New Analysis

N
Watcharapot




Structural variants discovery (cont’d)

Structural Variant Contact About Service jobrowse Language

[ Circos graph
Detail...for._this._page

Show 10 4% entries Show Filter Clear Filter Search:

CHRT. Pos T QUAL T svTYPET. SVLEN T. CIPOST. GENES T JBrowse Detail
chri 766593 112 DEL -2519 0,3 LINCOO115, LINCO1128 I~ JBrowse
chri 823830 440 DEL -87 LOC100130417, FAM41C I~ JBrowse
chri 823929 413 DEL -72 LOC100130417, FAM41C

chri 869368 578 DEL SAMDT1 \QJgrowse
chri 869701 152 DEL SAMDT11 I JBrowse
chr 912125 144 DEL PERM1, PLEKHNI1 I~ JBrowse
© 2018 Copyright: Mydomain | Design: Colorlib
chri 934143 475 INS PERM1, HES4 I~ JBrowse

chr 965600 162 DEL AGRN &2 JBrowse

chr 1004204 487 INS AGRN, RNF223

Indels
duplications
Inversions
translocations

chr 142719 171 TNFRSF4, TNFRSF18 »* JBrowse

Showing 1to 10 of 10,321 entries Previous 1033 Next




Structural variants discovery (cont'd) .-+ Large deletion

Available Tracks Genome Track View Help GO Share
¥ filter tracks 0 20,000,000 40,000,000 60,000,000 80,000,000 100,000,000 120,000,000 140,000,400 160,000,000 180,000,000 200,000,000 220,000,000 240,000,000

@ @ Q S} Qa chr1| v | chr1:7962687..7963852 (1.17 Kb} Go |

49 423 3 acns yopraes
v 4:)2_d1p101d5 V.ann.vcf.gz 7 962 750 7 9R2 000 7.963.250 7 962 500 7.963 750
¥ 432 _sorted_chr1.bam ' " R : ) '

¥| ucsc.hg19.fa £ ucsc.hgl9.fa Zoom in to see sequen Zoom in to see séquence Zoom inVsee sequence Zoom in to see sequence Zoom in

o Ee = R
432 _diploidSV.ann.vcf.gz MantaDEL:1473:0:0:0:0:0
deletion...

432 sorted_chri.bam
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