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Why do we need the National Genome Project?

Drastic advances in high-throughput sequencing and
data analysis and sharing technologies

ga deCODE
gen etics

Genomics

biobank’

genomes __ <

A new wave of population genomics & precision medicine

KRIIR kobic #rsazereysss



Why do we need the National Genome Project?

National genomic projects have been launched in > 41 countries

United Kingdom

Genomics England 2012-

100,000 Genomes: rare disease, cancer
£350M (USD$485M)

Scottish Genomes £6M (USD$8M)
Welsh Genomics for Precision Medicine
£6.8M (USD$IM)

Northern Ireland Genomic Medicine

Switzerland - 7 Estonia
Swiss Personalized Health Network 2017-2020 . i 20 , Estonian Genome Project 2000 —

Infrastructure Infrastructure and population-based
CHF68M (USD69M) cohort

2017: €5M for 100,000 individuals

Netherlands
RADICON-NL 2016-2025

Finland

Rare di 1
Centre £3,5M (USD§+.0M) H:raenhiﬁe:s:amh Infrastructure National Genome Strategy 2015-2020 ||
Infrastructure 1
Genomics England B

3 FinnGen

= Denmark
'; ,,' Genome Denmark 2012-
y DK 86M (USD$13.5M)

< FarGen 2011- 2017

A_”__Qf_ LJ_S_______ ,—! DK 10M (USD$1.6M)
Infrastructure, population-based

cohort, pathogen project

United States of America
National Human Genome Research
Institute 2007-
Infrastructure and clinical cohorts Turkey
USD$427M Turkish Genome Project 2017-2023
All of Us 2016-2025 Infrastructure, clinical and population-
Population cohort based cohorts
USD$500M (first two years)
] T r T T T rrrrr Y
[] Japan
Japan Genomic Medicine Program, 2015-
Infrastructure, clinical and population-based
cohorts, drug discovery
JPY10.2B (USD$90.05M)

T Australia
° Australian Genomics 2016-2021

Infrastructure, rare disease and cancer
AUD$125M (USD$95M)
Genomics Health Futures Mission 2018-2028

Qatar
Qatar Genome 2015-
Infrastructure, population cohort

AUD$500M (USD$372M)

Stark et al., AJHG (2019)
KRIZR Kovanda et al., BMC Human Genomics (2021) Kobic #merwsas
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Our Mission

The National Genome Project

Providing large-scale genomic & clinical data
to scientific & industrial community

In the purpose of studying precision medicine,

while protecting the participants’ privacy
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Workflow of the NGP

Collection of Data Processing
Samples & Data & Quality Control

Clinical report & assessment

Research
Rare Disease (RD) Whole-genome NGP_ Environment
- sequencing — consortium Platform
WeS))
a Clinical data I(O b.lc — : resources
e ———
- €72 Cioud services
Normal Participants =
(KGP) K. /'.7 % Data sharing
Alzheimer’s Disease |SI f
(AD) T WGS & clinical data (™ misinio NYZEAY
collected from v Q

v

. previous projects
Autism Spectrum
O Sl A l

Disorder (ASD)
KDCA
Integrative data analysis

in the secure platform

Colorectal Cancer _

(CRC)
Non-Smoking Lung —  Workflow
Adenocarcinoma .
(NSLA) kolg]g_ T




Cohorts in the NGP, pilot phase (2020 — 2022)

°o 2 The pilot phase of the NGP provides
wm genome and clinical information from up to 25,000 samples:
o .
S Rare Disease (RD)  Total 15,000 participants (predominantly trio)
_ > Normal Participants | 15| 5 000 participants
© S (KoGES)
E s
o £ Normal Participants  1qa) 2 383 participants
z & (KGP) =6 PATEIR
> © Alzheimer’s Disease : 1 , -
9 (AD) Total 500 Alzheimer’s disease patients and 500 normal participants
O -
S o  Autism Spectrum A - i . ili
O S Disorder (ASD) Total 849 participants (>200 patients & their parents; >149 families)
= Colore(gglc():ancer Total 300 patients (600 tumor and paired normal adjacent tissues)
&)
(- :
S Non-Smoking Lung  1qt5| 84 never-smoker lung adenocarcinoma patients
Adenocarcinoma

(NSLA) (168 tumor and paired normal adjacent tissues)
KRIH; kobic sy



Progress of the NGP pilot phase, as of 15t Nov. 2022

» Clinical data from 23,833 participants (= 25,000 samples) have been collected
(from 15,000 RD, 300 CRC, 84 NSLA, 849 ASD, 1,000 AD, 1,600 KGP,
& 5,000 KoGES cohorts)

« 20,000 whole-genome sequencing (WGS) data have been newly generated

and 5,000 WGS data were collected from NGP cohort partnership

K212 kobic #rsazereysss



Progress of the NGP pilot phase, as of 15t Nov. 2022

Previously established cohorts
(CRC, ASD, KGP & KoGES) joined to NGP

2020 HEEETW ATID> »>> Jul-Aug »>» Sep-Oct »»> Nov-Dec >

1st rare disease Generation of 15t WGS data
patient enrolled (Rare disease, KOGES)

NGP launched

KoGES: Research Data sharing
Collection of clinical data Environment Platform for 7,500 genome data

™
PUZA I Jan-Feb @' Mar-Apr @ >> Jul-Aug >> Sep-Oct »>> Nov-Dec »
/\
CRC, ASD, KGP: Data processing & QC
IRB approval & Collection of for 10,000 genome data
previously generated genome & clinical data

Data processing & QC Data processing & QC
for 15,000 genome data for 25,000 genome data

TS B
r\772  Jan-Feb B Mar-Apr > % Sep-Oct & Nov-Dec g
S~
AD, NSLA: Data sharing
IRB approval & Collection of for 25,000 genome data
previously generated genome & clinical data

KRIZR kobic #rzruyeas




Collection of
Samples & Data



Collection of samples & clinical data based on patient consent

Bioethics and BioSafety Act, Republic of Korea

Participants’ consent Approval of research plans

B UEEE 3 ohEo| 2E HE AR A [EX] H3aEA]

oldirelE A+ S2AM
ZojM gElHE | (um)

I By

AMREHE [F2

7|5 R
REEES EE +
EE A

gael el oo

Institutional Review Board

HRPHAR oo

of S2lM= 75t2RE +TE dARAES(AAFAES 227 E2 FUHEE T2 EL
oY Sel d7ol 22517 AF ALt Seol= AEH2E o|FX 22 offe| HEE HI ZSE AtEE M
AollH 2D EE2E VIEE KL &35 d7iEt = ZHSA | st of S2lMo dE 52 o |

AR RE SO o d2x o[xF g&Uch

« The research participation agreements and plans are approved by multiple
Institutional Review Boards (IRBS).

» Blood or saliva samples and clinical information are collected, according to
the strictly managed quality control (QC) processes.
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Rare disease recruitment

The rare disease patients take part in the NGP via the following hospitals:

Samsung Medical Center

SNUH® Seoul National University
(SMC)

""""""""""""""""""" Hospital (SNUH)

HOSPITAL

Liinsungg

Pusan National University The Catholic Univ. of Korea

Phu:' Yangsan Hospital J Seoul St.Mary’s Hospital
(PNUYH) (SSMH)
SNUHY Seoul National University

uuuuuuuuuuuuuuuuuuuuuuu

Severance Hospital

Bundang Hospital (YUHS)

(SNUBH)

Cheju Halla General
Hospital (CHH)

Inha University Hospital
(INHAUH)

Jeonbuk National University
Hospital (JBUH)

Chonnam National University
Hwasun Hospital (CNUHH)

Wonju Severance Christian
Hospital (WSCH)

Chungbuk National University
Hospital (CBNUH)

KRIZR

2\ Asan Medical Center
N (AMO)

Kyungpook National
University Chilgok Hospital
(KNUH)

| Ajou University Hospital
(AJouMC)

Inje University Busan Paik
Hospital (INJE)

Chungnam University
Hospital (CNUH)

CNU

HOSPITAL

kobic #rszeznunend



NGP cohort partnership

In cooperation with previous projects (NGP cohort partnership),
NGP collected diverse cohort datasets,

Normal Participants Normal Participants Autism Spectrum Colorectal Cancer
(KoGES) (KGP) Disorder (ASD) (CRC)

_ o Non-Smoking Lung
Alzheimer’s Disease Adenocarcinoma

(AD) (NSLA)

\ 4
T84 T84 190 feidl 184 9O

Current research & medical staffs in NGP cohort partnership
may participate in the next phase of NGP,
which aims to collect the data from > 1M participants

DIVl .
KRIZ kobic sy



NGP cohort partnership

The NGP cohort partnership encompasses diverse types of cohorts
(cancer and currently incurable disease patients & normal/healthy participants)

Following implications from the cohort partnership:

Establishment of the standard operating procedure (SOP)
for diverse types of diseases and healthy participants

- Ethical, Legal and Social Implications (ELSI)
(e.g., Consent forms and research plans
regarding the prospective / retrospective studies in the NGP)

- Strateqgies for sample and data collection
(e.g., sampling and banking solid tumors rather than blood)

- Data standardization or strategies for update of clinical information
(e.qg., trajectory analysis of clinical information & outcomes)

KRIZR kobic #rzruyeas



Standardization & QC of clinical information

The Research Environment Platform provides structured clinical data:

Rare Disease (RD) Human phenotype ontology (HPO)

Normal Participants

(KoGES) General health checkup including interview medical examination,

Normal Participants radiography examination, blood test, and urinaylsis

(KGP)

Normal/Healthy

Alzheimer’s Disease Blood test, Urinalysis, Education, and Mini-Mental State
(AD) Examination (MMSE)

Autism Spectrum  ASD-specific information, including Social communication
Disorder (ASD) guestionnaire, Autism diagnostic observation schedule and interview

Colorectal Cancer

(CRC) Pathological diagnosis, metastasis, survival, medical treatment, and

Non-Smoking Lung Jradio- and chemotherapy
Adenocarcinoma

(NSLA)

7S Cancer

. a0l B MIE
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Whole-genome sequencing (WGS) process

Input Sample (gDNA) QC B Libayoc

A260/A280 & A260/A230 DNA . ibrary concy Library size
. . Integratiy P
ratio ratio distribution
Number

<141,000 samples are able to be sequenced
by using lllumina NovaSeq 6000

Runtime Num. of Runs / Maximum Maximum WGS samples /
Year data size / Run data size / Year year
48hr/Run 156 Runs /yr 6 Tbase/Run 12,168 Thase/yr 110,000 samples/yr

KRIZR kobic s


https://www.google.co.kr/url?sa=i&url=https://www.illumina.com/systems/sequencing-platforms/novaseq.html&psig=AOvVaw0TuQwx0hct51f9sjW1TTRm&ust=1599011885163000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCODtvdHtxusCFQAAAAAdAAAAABAD

Newly generated whole-genome sequencing (WGS)

As of 15t Nov. 2022, a total of 20,000 samples were sequenced

Normal Participants

(KOGES) 5,000 participants

Rare Disease (RD) 15,000 participants

For each sample, 138 GBase (>30X) on average was generated

WGS data were generated by Macrogen, DNALIink, TheragenBio, and LabGenomics

KRIZR kobic #rzruyeas



Sequence data QC

For each sample, 138 GBase (>30X) on average was generated

Phred Q30 91.6% Genome Coverage 21X 94.9%
De-duplicate read 87.8% Genome Coverage = 10X 94.3%
Mappable read 99.8% Genome Coverage = 30X 86.7%

Quality scores across all bases (Sanger / lllumina 1.9 encodina)

250000 -

o

26 200000 — g g o

20 150000 1 : . 5 |

14 100000 - L ’

12 '
N 85GBase
8 50000 -
=)
4
2 0 N
o 1 2 3456 7 89 1519 25-2% 35-3% 45-49 55-59 65-6% 75-7% 8589 95-99 110114 1257125 1407144 I J I
Fesmon neag (el Total Bases (Mbp) Trimmed Bases (Mbp) Mapped Bases (Mbp)
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Data processing
& Quality control



WGS data analysis & QC

|<OQ'.I_Q Data processing and QC pipelines for the WGS data have been established

KRIZR

to call germline or somatic variants with high consistency and confidence.

Germline Common/rare/de novo

Variant calling Somatic

Comparative

analysis
Translocation
Complex
Public DB gnomAD
UK Biobank
KOVAII

. a0l B MIE
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Data processing and QC pipelines for the WGS

Data processing and QC pipelines for the WGS data have been established
to call germline or somatic variants with high consistency and confidence.

I Data Pre-processing I Alignment ! Post-alignment I Variant Calling
Processing

®
md5sum BWA-MEM Count Haplotype
Validate File Integrity Bases - Call germline SNPs
I(o b] C Verification E---) Reference Mapping vy ; Quality Check (=85G) > Caller @ ST

] 0 } 0

WP |
\‘;’A\' §’I v md5sum Nf Count : SAM
v v : v : v
v N : : i
¥ " ¥ : H H
¥, v : H :
<y V : : i
=\ L : : : i
/“)).(L FastQC : Mark i Base S i somalier  Extractinformative
Read Quality Check : duplication BRI e s - -* Recalibrator H Sites and Evaluate
A CH & : Duplicate Reads Recalibration ;
1 E " @ : @ a H rﬁ Relatedness
SEQUL NATIONAL UNIVERSITY : U
KOREA v QChtmi : Table : BAM
v : v :
Cutadapt i Appl
\ACaPt  BRemove Adapter : PPl ApplyB e Qualit y
BosR [0 EohE
Sequences e Recalibrat
O 0
FASTQ BAM

« Germline mutation
GATK-Spark: MapReduce-based distributed parallel computing
GATK-Spark pipeline performs 3~4 times faster than Java-based GATK

« Somatic mutation

FPGA-based DRAGEN platform, the Hardware accelerated variant analysis, enables

somatic variant analysis 20 times faster than GATK-Spark (60 min per sample) .
KR] :}K kob" C Fteuinuyeas




Research Environment Platform (REP)

The platform provides processed WGS data and de-identified clinical information, enabling

the researchers to conduct a multitude of integrative data analyses in the secured workspace.

</> Network security
</> ri ] + Closed network
Infrastructure — i * Secured workspace

Data
confidentiality

* Analytic tools & utilities

| Platform I

Platform

L- Database

= Researchers

Scientific
community

= Data analysis

LLLLL » Feedback on REP

KiST;

www.kisti.re.kr

-
o —

Computing
resources

esearcher

Management

* Research funding
+ Data sharing service
* Supporting computing resources

KRIZR kobic #rzruyeas







Rare disease data analysis (example)

Sample_ID: 405XXXYYYY

Sex: Male

Age: <7

Diagnosis : Neurodevelopmental disorders (Delayed speech and language development)

Analysis Name (Project) Age Ethnicity
405XXXYYYY . .
Phenotype | X-inked alpha-thalassemi = Age of Onset Disease Prevalence Mode of Inheritance The symptoms of thalassemia
Birth - 1 Year i 200 Individuals ;i K-Linked

- bone deformities, especially in the face

Gene Variant Population Frequency: 0% gnomaD - -
ATRX® C.2671G=C Genotype: Hom (100.00% Allele Fraction) dark urine
Transcriptis) pEsgiQ D Impact Missense - delayed growth and development
H_1382705 - excessive tiredness and fatigue
Open Next = View BEibliography - YEIIOW or pale skin
Filter Settings o Search i 4913405 variants Q View Settings =
Gene Alteration Phenotype Mode of Inheritance Impact CADD Score Max Population Frequency Variant Findings HGMD Accession
c.2671G=C [ i
pES91Q X-linked alpha-thalassemia-mental retard.. —] X-linked @ Missense 14.53 0% gnomAD 74
34.34% gnomAD
FECH CH5-48T>C Erythropoistic protoporphyia B recessie [ss | <10 aino) g 128 £S020186 (DFF)
GJB2 1] c.109G=A . . N 8.35% gnomAD CMO00015 (DM
_ pVaTI Autosomal recessive deafness fype 1A - recessive @ Missense 217 (East Asian) 1346 M000016 (DM)
NPHP4 1] y - | ’ - RO
c.2818-2A=T Nephronophthisis ] recessive @ Splicing 244 0% gnomAD 15 CS5057899 (FP)
OTOA (1] c2122G-T . . . 1.03% gnomAD V93073 (OM)
_ P ET08 Autosomal recessive deafness fype 22 - recessive w Stop Gain 39 (East Asian) 18 M199073 (DM)
PRMT3 C.1337A=G N
_ o NG5 Cancers and Tumors = ['l0ss ] Missense 231 0% gnomAD 2

Rare Disease (RD) 8,000 participants
KRIZR kobic #rzruyeas



Genome Sequencing for Undiagnhosed Genetic Diseases

Annual Review ofMedicjne Table 1 Comparison of reportable variant types detected by different genetic testing assays
T . Genetic | SNVs/ Repeat Balanced and VuUs
‘\Tl‘l at I ]:'J S t}] c L n (_1 14 g‘]‘l 0S¢ (1 test Indels | CNVs | Mosaic variants | expansions | complexSVs | mtDNA | Genestested | potential® |Cost®
. Sanger Yes No Limited No No If included |Single-few + $s
o a o o) T T ol Fg & o T ~ g g

Diseases Network 'Ta ug ht Us CMA  |No  |Yes Yes (CNVonly)  |No No No Upto~20,000 | ++ 55

A1 ) PRV / 4 . NGS panel | Yes Yes Yes No No Ifincluded |Few=hundreds ++ S
A}) ou t tl‘l € (Jl 1nic (1] L{I) I)] 1Ca t] ons WES Yes Limited |Limited (depends [No No Ifincluded |~20,000 (coding |+++ $$S

e B N . = on coverage) regions only)

B S or
o t ( TCNOMmiIC Te S tlll o° WGS Yes Yes Limited (depends | Yes Yes Yes ~20,000 (coding | ++++ $55%
on coverage) and noncoding
regions)

David R. Murdock,! Jill A. Rosenfeld,’'
and Brendan Lee!?

Table 2 Comparison of published RNA-seq studies and their contrasting approaches and results
!Department of Molecular and Human Genetics, Baylor College of Medicine, Houston,

Texas 77030, USA; email: blee@bem.tme.edu UDN RNA-SEq
¥Texas Children’s Hospital, Houston, Texas 77030, USA Reference | study Phenotypes Tissue Events detected | Analysis method® | diagnostic rate
Genetic testing has undergone a revolution in the last decade, particularly 35 No Neuromuscular Muscle Splicing Candidate + outlier 35%
with the advent of next-generation sequencing and its associated reductions 34 No  |Neuromuscular Muscle, fibroblasts, Expression, Outlier 36%
in costs and increases in efficiencies. The Undiagnosed Diseases Network fibroblast-derived splicing, ASE
(UDN) has been a leader in the application of such genomic testing for rare myotubes
disease diagnosis. This review discusses the current state of genomic testing - - - - - P
performed within the UDN, with a focus on the strengths and limitations of 29 Yes Multiple (neurologic | Whole blood D{prf‘zs?on, Outlier 7:5%
L L . most common) splicing, ASE
whole-exome and whole-genome sequencing in clinical diagnostics and the
importance of ongoing data reanalysis. 30 Yes Multiple (neurologic | Whole blood, Expression, Candidate 18%
most common) fibroblasts, muscle, splicing, ASE
ItHEUDNGSESEdesEribEd This review concludes with a discussion of the bone marrow
challenges faced in insurance coverage of comprehensive genomic testing as 23 Yes | Multiple (neurologic | Whole blood, fibroblasts | Expression, Outlier 17%
well as the opportunities for a larger role of testing in clinical medicine. ..
most common) splicing, ASE

Baylor Cotlege of Medicine @ S
@ ucLA

University of Miami
School of Medicine

@ University of Utah

University of Washington
School of Medicine and

Long-read sequencing is necessary

for the undiagnosed rare diseases
I

:( 4
& '

@ cincnne Q) cooraingcnir () ouhsasuenciscors (@) conrtiaepatry (D) Hodet rgismssrening cor (@) Mettoomics core

KR]RB Murdock (2022) Ann Rev Med kolgj_g S
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The Korean
Pan-genome Project



The complete sequence of a human genome

Earth’s heart of iron begins Mmoglla in dmmc pain recovery ‘ Pamde acceleration !

toyleld its secrets p..8 ’ md relapse - 231535 I In a mova explosion .77

S I I l £
e Ce -
bPH.mL ISSUE
c RYAAAS

HUMAN

-
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&~

2 ® Closing Inon a complete
n - numan genome .42

] -

= 7/
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|
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'S [==] |
/
Ll
I |
|
| 3
1 1
]
|
1 I i
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2003~2017(4th) .200;~251 5 2014~2022
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T2T consortium to the Human Pangenome Project

.
SCIence Current Issue First release papers Archive About

HOME > SCIENCE > VOL. 376, NO. 6588 > THE COMPLETE SEQUENCE OF A HUMAN GENOME

o] SPECIAL ISSUE RESEARCH ARTICLE HUMAN GENOMICS -F L' J in

The complete sequence of a human genome

SERGEY NURK . SERGEY KOREN . ARANG RHIE . MIKKO RAUTIAINEN . ANDREY V. BZIKADZE ALLA MIKHEENKO, MITCHELL R VOLLGER

NICOLAS ALTEMOSE (), LEV URALSKY (@), [_] ADAM M._PHILLIPPY +91 authors  Authors Info & Affiliations

SCIENCE - 31 Mar 2022 - Vol 376, Issue 6588 = pp. 44-53 -« DOI: 10.1126/science abj6987

CHM13 reference genome

nature > perspectives > article

Perspective | Published: 20 April 2022

The Human Pangenome Project: a global resource to
map genomic diversity

Ting Wang & Lucinda Antonacci-Fulton, ... the Human Pangenome Reference Consortium

=+ Show authors

Nature 604, 437-446 (2022) | Cite this article
31k Accesses \ 3 Citations | 325 Altmetric \ Metrics
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Fast and accurate genomic analyses using genome

Needs for a pan-genome (genome graph)

TECHNICAL REPORT

https://doi.org,/10.1038/541588-018-0316-4

nature |
genetlcs

graphs

Linear reference
v,
I E i
Ve ' Backward
Graph reference SNP ! compatible
? 0 clp-
\ (K } M k
Deletion

- .1'
Insertion '
_-'-"'f

Structural variation

o< 2 ol

\ N/ \o/]

Deletion
Insertion

—

Structural variation

SNP

KR]KK Rakocevic (2020) Nat Genet

Draft of the human
genome sequence

GWAS Catalog

Annual Review of Genomics and Human Genetics

The Need for a Human
Pangenome Reference
Sequence

Karen H. Miga' and Ting Wang?

'UC Santa Cruz Genomics Institute and Department of Biomedical Engineering, University of
California, Santa Cruz, California 95064, USA; email: khmiga@ucsc.edu

?Department of Genetics, Edison Family Center for Genome Sciences and Systems Biology, and
MeDonnell Genome Institute, Washington University School of Medicine, St. Louis,
Missouri 63110, USA; email: twang@wustl.edu

2003 2005

Completion of the International HapMap
Human Genome Project Project

O o O o O

2008
1000 Genomes
2015 2013 2010 Project
US All of Us biobank Global Alliance for Draft of the
Genomics and Health Neandertal

(GA4GH) genome sequence

O [ ] O L O o

Human Heredity
and Health in Africa
(H3Africa)

Trans-Omics for
Precision Medicine
(TOPMed) Program

Electronic Medical Records
and Genomics (eMERGE)

2016 Applicants accepted

for the UK Biobank

Simons Diversity

Study 2019

Human Pangenome Reference Consortium

O ® O [ =

2017 2020
Population Architecture
Using Genomics and
Epidemiology (PAGE)

Telomere-to-telomere
assembly of the human X
chromosome

Implementing Genomics
in Practice (IGNITE)

Miga & Wang (2021) ARGHG

kobi C Ty
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Construction of the

human pan-genome

1. De novo assembly of
long-read sequencing data

Hamiltonian Path identified

Reads connected by overlaps

Consensus sequence

2. Construction of complete
reference genome (template)

Science

KRIZR

(ATCAAATICT bl Clunn( 220} ’T‘I/ TIATGTACTIC)
—_—
/
) C
\ = >, o\
/

3. Identification of variants
(SNVs, small INDELSs, & SVs)
4. Construction of the pan-genome

= (TAACATTIGACAGTAAGATATITACACACAALA)

&

Genome biology (2020)

s
I | { J—{ detetion | ]
] s S I .
I insertion } = _
f s = L *
Snarl 1 Snarl 2
Path coverage ratio 1:1.6 — het Path coverage ratio 0:2 — hom
= | I | [— I

Reference path Variant path Read mapping to reference path Read mapping to variant path

5. Pan-genome based alignment

(2021), .
kobic #rszeznunend



Roadmap of the Korea pan-genome project

Phase 1

. Korean ’ Korean ’ Pa nk')gengme
i ase
variants S emont

During the phase 1, we performed de novo assembly of the human WGS
data, generated from the long-read sequencing technique (PacBio HIFI)

HiFi 3+ Assembly Korean
Korean ’ (Draft

samples genome)

complete
genome?

CHM13?
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« The Korea National Genome Project (NGP) enables the researchers to
explore clinical and genomic data from 23,833 participants (25,000 samples)

in the secure cloud service (Research Environment Platform)

« KOBIC launched the Korean Pan-genome Project
for the better performance to identify the uncharted structural variations

and integrate numerous genetic variants from Korean population

K212 kobic #rsazereysss



KRI13

kobic

KRIDI
Keit

T lE TR Y

gz
KDCA

S M3l

SEQUL NATIONAL UNIVERSITY

24CH%

KOREA UNIVERSITY

KRIZR

Dr. Seon-Young Kim
Jin Ok Yang

Ik Su Byeon

Dr. Jong-Hwan Kim
Dr. Kiwon Jang

Jae Ho Lee

Gun Woo Park

Dr. Jun-Hak Lee
Dr. Kwan Ik Lee

Dr. Kang-Woo Lee

Dr. Hyun-Young Park
Dr. Myungguen Chung
Namhee Kim

Dr. Murim Choi

Dr. Joon-Yong An

Acknowledgement

Dr. Byungwook Lee
Dr. Sang-Ok Kim
Bang-Hyuck Lee
Dr. Jongbum Jeon
Dr. Wonyong Jeong
Young Mi Sim

Dr. Seon-Kyu Kim

Dr. Hyojin Kang

Dr. Misook Kwak

Dae Sung Kim

Dr. Hee Youl Chai
Dr. Min Jin Go

Dr. Jun Kim

Lizzy Choi

NGP cohort Partnership
SNUH® s

uuuuuuuuuuuuuuuuuuuuuuu

HOSPITAL

Ministry of Health
and Welfare

T YONSE] CHOSUN
S Ur9\ff|t§|TY UNIVERSITY

Supported & Funded by:

Q Ministry of Science and ICT Q

Ministry of Trade,
Industry and Energy

Dr. Pan-Gyu Kim
GunHwan Ko
Jong-Cheol Yoon
Dr. Jaeeun Jung
Taeyeon Hwang
Dongmin Jang
Dr. Soobok Joe

Dr. Yukyung Jun

Dr. Jong-suk Park

Dr. Eugene Kim
Dr. Jung-Eun Kim

Jeongeun Lee

Ganghee Lee

2YuE o

NATIONAL CANCER CENTER

N
NRF)

kobic #rszeznunend



KRIZR kobic s



