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Prevalence curve

Environmental factors

Infectious/

Rare diseases Obesity Accidents etc.
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DNA extraction

Variant discovery
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Medical Centers:

I

-'Sequenéiﬁi;ter: ‘ Varianfrpretation Centers:
~ 30x WGS w/ MGI-Seq T7 '\
~1000 WGS/mo

Medical schools Thai-omics JV@ BUU

Enrollment, Consent Clinical interpretation

Registration Genetic counseling

Genomic Medicine services
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(giime2-2018.2) [yuuuhee@nodeOl 0410 _qiimel]$ head QY1-48.new.fastq
@QY38 1 M01056:42:000000000-A4R2M:1:1101:16586:1574
TACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCATGCAGGTGGTTTGTTAAGTCAGATGTGAAAGCCCTGGGCTCAACCTAGGAATCGCATTTGAAACTGACAAGCTAGAGTACTGTAGAG

GTAGAATTTCAGGTGTAGCGGTGAAATGCGTAGAGATCTGAAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAGATACTGACACTCAGATGCGAAAGCGTGGGGAGCAAACAGG
+

HHHHGGGGGGGGHHHHGGGGGHHGGGGGHHHHHHHHGGGGHHHGGGGGHHHHHHGGGHGHHHHHHHHHHHHHHHHHGHHHHHGF : B ? GHHHHHHHHHHHHG GG GHHHHHHHGHHHHHHHHHHHHHHHHHHHHH
HHGHFHHHFGHHHHGGGGGHGHHHGGGGGFFFGFHHHFGHHGHGHGF FGG#GGGGGHGFFFFFGFGFFGFFFGFFHGHHHFHF FFBBBHEE/ ACHGGEEACFEAHGHHFGHHFHFG

@QY12_1 MO01056:42:000000000-A4R2M:1:1101:17149:1607
TACGTATGTCCCGAGCGTTATCCGGATTTATTGGGCGTAAAGCGAGCGCAGACGGTTGATTAAGTCTGATGTGAAAGCCCGGAGTTCAACTCCGGAATGGCATTGGAAACTGGTTAACTTGAGTGTTGTAGAGG

GTGGAACTCCATGTGTAGCGGTGGAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTTACTGGACAACAACTGACGTTGAGGCTCGAAAGTGTGGGTAGCAAACAGG
+

GGGHHHHHHHHHGGGGGGGEHHGGG ? EEHHHHHHHFFGGGHHHGGGGGGGGFHCEF FFFGHDFHGHHHGGFHHGHEF FGHGGCGFHHHACFGGHGGGGHGHHHHHHHHFGHEB FGHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHGFGDDDHF EHGGGGGHHHHFGHGHGHHHGHGGGFFFHGGFEIHGGECGGFSBFG35HFHHHGGBS 7GHHGHFGGEEEAAASHHHGGGFFFFHGD3HHHHHFG

@QY38_2 M01056:42:000000000-A4R2M:1:1101:16704:1609
TACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCATGCAGGTGGTTTGTTAAGTCAGATGTGAAAGCCCTGGGCTCAACCTAGGAATCGCATTTGAAACTGACAAGCTAGAGTACTGTAGAG
GTAGAATTTCAGGTGTAGCGGTGAAATGCGTAGAGATCTGAAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAGATACTGACACTCAGATGCGAAAGCGTGGGGAGCAAACAGG
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Base-calling (raw sequencing data)

VARIANTS

B3

Genomlcs workflow
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Alignment to GRCh38 (RefSeq) BAM
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Variant calling (GATKA4) gVCF

GenomicsDBImport (CombineGVCF) vcF

Variant annotation (ClinVarDB)

Variant effect prediction
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Variant effect predictor
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* regulatory region * 5prime UTR * splice donor * splice region * 3 prime UTR
* TF binding site * initiator codon * splice acceptor * intron
* downstream
* intergenic *  Synonymous * stop lost
* upstream * missense * stop retained
e inframe insertion . incomplete terminal codon

* inframe deletion

* stop gained

* frameshift

» coding sequence variant

transcript/ regulatory region /TF
binding site ablation

mature mikRNA

NMD transcript

non-coding exon / transcript
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Variant annotation

Population frequency of Clinical report on
deletion from gnomAD in VCF deletion in HGVS
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GATCTATAAAAAAAAAAATCGAATCGTACA

T

Deletion described
in paper
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KO Phase 1 population from the 1000 Genomes Project A

4k O Final release population from the 1000 Genomes Project
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Participants at a Glance

lAsvnIsAaYAUIST T

AI I-Of-U S "a : Ge n O m ics E n g Ia n d This graph represents participants who have consented to

join the program and those who have completed all initial

506 ooo+ steps of the program. The initial steps are consenting,

agreeing to share electronic health records, completing the

Participants first three surveys, providing physical measurements, and
. donating at least one biospecimen to be stored at the
.- biobank.
(X X ]
e - &
Ge nom |CS - The following numbers are approximated to protect
pphd articipants’ privacy. Numbers are updated as of July 5, 2022.
England :S==: S R s = d
Py
500,000
STRTT 347,000+
3y
Participants who have 400,000
completed initial steps
Diagnostic discovery of the program
300,000
Doctor .
Therapeutic 200,000
developments
Insights
100,000
Evolving o Accelerating
genomic Ceneris genomic Discoveries 0 -
o @ May 2017 Feb.2018 Nov.2018 Aug. 2019 May 2020 Feb.2021 Nov. 2021

healthcare G N research

Aug. 2017 May 2018 Feb. 2019 Nov. 2019 Aug. 2020 May 2021 Feb. 2022
Nov. 2017 Aug. 2018 May 2019 Feb. 2020 Nov. 2020 Aug. 2021  May...

Patient Data

Participants Participants who have completed the initial steps of th...

The
All-/Us ..
Health Begins

Researcher

Doctor reports back to patient De-identify

RESEARCH PROGRAM | With You
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A »data » PO000061
2 a
P0000061 oo Medical Center Weekly Report See all
Ol =y |0
Reported by Worrachet Intachai on 2020/06/29 15:45 - Last modified on 2020/06/29 16:24 s e
Medical Center Medical Center Samples Resampling %
ient i : . N 1. Isowenuachsoo 0/2 0 0%
Patient information week Disease Year Statistics Rare /
PhenoTips identifier: 61 3,211/10,800
Identifier: 2859 o ® Cancer 2. QWIavNsSTUUHIONENAy 0/30 0 0%
Exam Date: 2020-06-29 J225 2,702/10,800
. , 0 Resampling -t ¢ Infectious 3. [sowenulavaus 0/2 0 0%
Life status: Alive 9/10,800 ?
Date of birth: 2013-06-07 o PCx
Sex: Female Month Year 396/10,800 4. lsowsnuraAaudu:iSv saus 0/5 0 0%
Familv hist d vedi 705 /900 9,080 /10,800 NCD
amily history and pedigree 0 Resampling 0 Resampling %,752/10,800 5. nsu3nenmMaasnmsuwng 0/0 0 0%
FAMO000015 Py ¥
= Vg Family members: > a
[ O x  * 2859 (2013-06-07) :‘poJ [5°]
DAJ&I'L;’;"QTZ B.Nz:,l,.;s?’ ‘ v I_'\M oﬁ &
O/A\ r|‘ National Bioresource Center Sequencing Lab Genome Databank
R Week Week
Input Output Input Output
This is the proband ﬁf\; / 1 ’“I / 1 4 4 |
\'15\'5:4""”‘ = L :
Clinical symptoms and physical findings
CRANIOFACIAL Month 705 /400 Year 9,080 / 808 Month 400 /240 Year 808/ 440 Month 240/0 Year 440 /0
Mesiodens y |

Medical
Center

Bioresource
Center

Sequencing
Center

Genome Data
Center
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Variant @nnotation & Priori

Variant

Annotation and Prioritization

Platform (V@PP)

g Total
L-] Patient

S¥IYS:UNISNANYWUS

3

Dashboard

4

Rare Cancer PGx Infectious
70 /40 /20 70 /40 7 20 70 /40 /20 =fomifim =fsdfis
Pending / Ready / Analyze ding / Ready / Anal Pending / Ready / Analyze Pending / Ready [ Analyze Pending / Ready [/ Analyze
Proband List All Sample Q

No NBT ID Family ID Sex Status File (Download)

1 NBT-HS01043 Fam15 Pending (phenotype (ver) ( Actionable Repart |

2 NBT-HS01007 Fam3 "_;;, Pending ll’hn‘m{ynt‘lrvu HAcvztonn.twnur.-ow.]

3 NBT-HS01013 Fam5 Q Pending {tha:y‘p;-:fvcf- \(m.onamenepmq
. )

4 NBT-HS0O1046 Fam16 ) Pending i'—’h?‘wcfyﬂ?j '\u—l} fhrr_mnahie Heporr]
. type j| VEF |/ t)

5 NBT-HS01052 Fam18 Q Pending (pn.es,g;yue‘ (ver) {;\mu,um Report
- 7 5 Skl /

6 NBT-HS01049 Fam17 l‘l-) Pending [ Phenatype | ’ﬁ\ [ Actionable Report |
~ N :

7 NBT-HS01055 Fam19 Y Pending (m.m:we (ver j(f\cuulu).-lu Report

8 NBT-HS01001 Fam1 " Pending \{\’phmmw; 'rvcfj ;’I«rinnahio ﬁ.:"porr\l

9 NBT-HS01010 Fam4 ~ Pending (phenatype | [ver | [actionable Repart

\ ) A iV &

10 NBT-HS01040 Fam14 _/"-/: Pending ( Phenatype | ver | [ Actionable Repart |
\/ \ ) I\

1" NBT-HS0O1004 Fam2 ~ Pending t‘hr«’m:vpﬁil 'E—W fA(tmnet-ie ﬂepor‘f]

-

—

Impact / Sequence ontology

MODERATE

HIGH

Sequence ontology:
fFrameshift variant
stop lost

inframe insertion

splice acceptor variant
splice donor variant

missense variant

MODERATE Low

stop gained
transcript ablation

protein altering variant

tization Platform (v@pp)

Filter 904 /1,203

MODIFIER

start lost
transcript amplification
inframe deletion

4 8 & 4 4 ] A 4 ’
Il | splfce donor variant
| splice acceptor variant
start lost
" l stop lost
missense variant ‘
| inframe insertion [
:l inframe deletion -
| stop gained [ transcript ablation
\l frameshiFt variant J transcript amplification
| B protein altering variant
Mode of Inheritance and QC Filter 1,203 /500,000
AD AD_dn AR_comp AR_comp_dn AR_hom
AR_hom_dn XD XD_dn XR XR_dn
Alternate Allele Frequency Filter 835 /904
1000Gp3_AF | 0.05 v gnomAD_exomes_AF 1 0.05 v gnomAD_genomes_AF = 0.05 v TREx = 0.05 v
GeTH_AF  0.05 ¥
Variants table Explore 2 Variants
#CHROMOM POSCHROM | ID#CHROM | REFCHROM ALTCHROM | QUALHROM FILTEROM INFOHROM ‘ Consequence IMPACTOM
© chrio 3138915 A | 184439.66 PASS 0.123000003397 ‘missense_varianl MODERATE
© chrio 3138915 A 184439.66 PASS 0.123000003397 ‘missense_varlant MODERATE

INTEGRATIVE GENOMICS VIEWER (IGV)

Genes: GRP42 (CSH1

IGV hgis chno >

chr19:35 372 233-36 372,297 Q 65 bp

C

353 72?35 bp 35.3?2840 bp

' Refseq Genes

B S'% B & Q 7 T G

Proband (HS02067)

Father (HS02068) |

35,372 245 bp 35,472,

vy & ¥ & & e N ¥

Mather (MS02069)
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Variant 0= Total
Annotation and Prioritization || Patient S —_—

Platform (V@PP)

[Actionable Guidelines ] | Research Sample ID: HS01005 | N
All guidelines NLEM panel Anticancer panel Q
P G Filtering options :
K B p H A R M ( K B P h r m t Report only best candidate allele Label drugs related to diagnosed disease
' Phenotypes:
Intermediate Metabolizer Normal Metabolizer Indeterminate Poor Metabolizer
Rapid Metabolizer Ultra Rapid Metabolizer
') i Guideline Strengths:
Vo A&/ Variant = Total
] n Annotation and Prioritization g . . Strong Moderate Optional No recommendation
Patient @ Dashboard Delegation
Platform (V@PP)
- Gene list: Drug lisk:
; N - 3 ( N ~ p. ™ v -~
s — = Py Y
o fel ©) 0 % 5
r_O\j PN 0 = N
Rare Cancer PGx NCD Infectious Output
70 /40 7 20 70 /40 /20 70 /40 /20 == - = = fi= Exported report :
Pending / Ready / Analyze Pending / Ready / Analyze b Pending / Ready / Analyze Pending / Ready / Analyze Pending / Ready / Analyze
s > Summary Detail
All Sample Q Selected Report view :
® Gene-view O Drug-view
No NBT ID Sex Status Date analysed File (Download)
. < . Summary Detail Diplotype Matching Table Q
1 NBT-HSO1005 Completed 05/01/2022 Actionable Guidelines ] [ HLA | (Varianr Effect [ Clinical Annotation ] [SV/CNV]
& 4 = Gene Phased status # Missing positions / # Total... # Matched diplotypes Matched diplotypes
° ¢ S r ¢ \ CYP2C9,CYP4F2,VKORCA Unphased 2/53,0/2,0/1 1 *1/%1,%1/%1,-1639A/-1639G
2 NBT-HSO1003 Completed DEIDSINOSD PRSanE el : = s S TS
. CYP2B6 Unphased 0/35 1 *6/*6
Vo AS, Variant = Total
9p Annotation and Prioritization || . Cyhecis Unchasad 0/34 . B/
3 NBT-HS01042 Completed Platform (V@PP) Patient CYP2C19 Unphased 0/34 1 *3/%3
CYP2C19 Unphased 0/34 1 *3/*3
4 NBT-HS01041 Completed . ; I CYP2C19 Unphased 0/34 1 *3/%3
i i i Sample ID: HS01005 | NBT ID: 12345678 [
l.‘ Actionable Guidelines ‘ [ Research ] 8 CYP2C19,CYP2D6 Unphased 0/34,0/0 1 *3/%3,%10/*2
5 NBT-HS01043 Completed CFTR Unphased 5/54 1 No CPIC variants found
HLA Variant effect Clinical annotation SV/CNV Q CYP2C19,CYP2D6 Unphased 0/34,0/0 1 *3/%3 ¥10/%2
CYP2C19,CYP2D6 Unphased 0/34,0/0 1 *3/%3,%10/*2
6 NBT-HS01044 Completed ‘ ‘ . .
Filtering options :
v NBT- 1 let Label drugs related to diagnosed disease s : 2. iiih
BY-RSOI0 Ll 48 "9 ' Gene-view Drug-view Guideline Table Q
HLA genes : Drug causing ADRs : Cohort ethnicities : Gene Drug name Diplotype Phenotype Recommendation Guideline strength
8 NBT-HSO1013 Completed f f 1 1
CYP2C9,CYP4F2 VKORC1 warfarin *1/%1,%1/%1,-1639A/-1639G <text>See dosing guideline ... N/A
CYP2B6 efavirenz *6/*6 Poor Metabolizer <text>Consider initiating ef... ' Moderate
9 NBT-H501046 Completed Patient diseases ADRS : CYP2C19 citalopram, escitalopram *3/*3 Poor Metabolizer <text>Consider a 50% reduc... Moderate
CcYP2C19 clopidogrel *3 /%3 Poor Metabolizer <text>Alternative antiplatel... Strong
10 NBT-HS01047 Completed R N CYP2C19 sertraline *3/*3 Poor Metabolizer <text>Consider a 50% reduc... Optional
CYP2C19 voriconazole *3/%3 Poor Metabolizer <text>For pediatric or adult... Moderate
1 NBT-HS01045 Completed CYP2C19,CYP2D6 doxepin *3/%3,*10/*2 Poor Metabolizer,Normal M... ' <text>Avoid amitriptyline us... Optional
CFTR ivacaftor No CPIC variants Found <text>This guideline does n... N/A
CYP2C19,CYP2D6 clomipramine *3 /%3 *10/*2 Poor Metabolizer,Normal M... ' <text>Avoid amitriptyline us... Optional
CYP2C19,CYP2D6 amitriptyline *3 /e 3X10/%2 Poor Metabolizer,Normal M... <text>Avoid amitriptyline us... Moderate
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All Project

Account Summary Project : Test

Total Sample: 3

@ Dashboard Total Phylogenetic tree : 0

NGS Analysis status
100%

Queue

Phylogenetic status

DST

Project : del paper
Total Sample : 3014

Total Phylogenetictree: 1

NGS Analysis status

_100%
Complete
Phylogenetic status
100%
Complete
DST
83% 71.45%
resistant MDR sensitive

U

Project : Test2 (0]
Total Sample: 5

Total Phylogenetictree: 1

NGS Analysis status
20% . 80%

Queue Complete

Phylogenetic status

100%
Complete

DST

25% 25%

sensitive resistant MDR

Project : NBT test (0]
Total Sample: 3

Total Phylogenetic tree: 0

NGS Analysis status

Complete

Phylogenetic status

DST
1

sensitive

Isa

IGV Report v Download

Dev NBT
Project : Test3
Total Sample:
Total Phyloge
NGS Analysis s Result
Phylogenetic s FastQC ~

Account
Summary

DST ®

Dashboard

Project : ion teq
Total Sample :

Total Phyloge

NGS Analysis 4

Phylogenetic s

Isoniazid
Rifampicin
DST Ethambutol

Pyrazinamide

Streptomycin

Ofloxacin

Amikacin

Specimen ID :

Summary of Finding :

Diagnosis :
Treatment Details :
Drug Resistance database :

Lineage database :

Drug

Fluoroquinolones

Levofloxacin
Moxifloxacin

Aminoglycosides

Kanamycin

Capreomycin

ERR718196

The specified from xxxx is positive for Mycobacterium tuberculosis ( lineagel, lineagel.1.1.5).
It is predicted to be resistant to 0 antibiotics ()

Mycobacterium Whole Genome Sequencing Report

Report Date : 08 September 2021

The specified was speciated as Mycobacterium tuberculosis.

The specified was considered to be susceptible

TBprofiler

Thai SNP DB

Prediction
No mutation detetected
No mutation detetected
No mutation detetected
No mutation detetected

No mutation detetected

No mutation detetected
No mutation detetected

No mutation detetected

No mutation detetected
No mutation detetected

No mutation detetected

Mutation

Resistant confident

Platform :

Illumina

Resistant level

DevNBT @

@ Back
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Computational genomic enabling platform

Sarmol ONA Genomic-related
e Sequencing Businesses
collection extraction
0O—0—0 O .»
| . Wellness
GENOMICS ) E Nutrigenomics
C VCF i
THAILAND =
: § | 4 Aggregated Pharma o
A o :  Database
Research ok Tl Medicine
Variant | ...t '
Polygenic Risk Score B e
Gene Panel Test el e ], .
Service Requests/API

Variant prioritization
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