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재앙으로 죽는사람
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개인용 컴퓨터 숫자
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Conclusion

Let’s do more sequencing



Conclusion

Let’s sequence 7 billion human genome

7 billion genome project (7BGP)



The End



BIM: Biological Information Mapping 
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Genome Diversity and Genome Variation
Map: Perception

6 billion people

50,000 Bases for 
PASNP

Jong Bhak, under BioLicense



Year
(subject)

2003
(HGP)

2007
(Venter)

2008.4
(Watson)

2008.12
(SJK)

2015년
(1 people)

Period 13 year 4 year 4 month 3 month <1 week

Cost $2.7 billion $100million $2 million $0.25million $1,000

Sequence explosion, Nature, 46(1), 670-671

Background – Cost & Period



Personal Genome analysis

 2008.12  SJK personal genome

 2008.11  Chinese Personal genome

 2008.4   J. Watson Personal genome

 2007      C. Venter Personal genome

 2006      PGP(Pesrsonal Genome Project)

 2003      Human Reference Genome



2011 year

Whole Genome  Sequencing 
Analysis and Publically Available : 

about 300 people

Personal Genome Data



The first Korean Genome Sequence

Data publicized: 2008. Dec. ftp://bioftp.org



The first Korean Genome analysis

Common Ancestor

African Caucasian Chinese Korean Japanese



Classification and number of intra-genic 
SNPs

Not represent in dbSNP



KOREAN PERSONAL 
GENOME PROJECT



 Public Open Source Genome Project

 Volunteers from the general public working together with

researchers to advance personal genomics

 Led by Prof. George Church in Harvard Medical School

 100,000 informed participants from the general public 

(US Citizen)

 Research Data freely available to the public

Personal Genome Data



Personal Genome Project



To build a standard Korean genetic

information database

To promote 

personalized and personal genome

research and commercialization

To develop genome sequencing and

analysis technologies in the age of

personal genetic information services

To help community be aware of

ethical, social, and legal issues

in regard to genetic information

KPGP Mission
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KPGP-20

Thanks to KT (Korea Telecom)

Population Genomics Project



1 person
(First Korean genome)

20 people Percentage change

Announcement 12 /2008 9 /2011 -

Genome Analysis 
Duration 3 month 1 month 3-fold decrease

Genome  Analysis Cost
( per person) $0.25million $0.6million ($30,000) 8-fold decrease

Detected Variation
(Removed duplication) 3.43M 71.32M (8.76M) 20-fold increase

Novel Variation
(Removed duplication) 420K 4.24M (1.84M) 10-fold increase

Read Length 36bp, 75bp 90 bp 2-fold increase

Depth 28.73 37.11 0.3-fold increase

KPGP-20 Result 1



Sample
Raw data

Size
Total_reads Mapped_reads

Mapping  rat
e

Properly mapped_rea
ds

Properly 
mapping rate

Depth Coverage

TGP2011D0010 85Gb 1,174,786,230 1,109,519,944 94.44% 1,088,051,304 92.62% 33.97 98.67%

TGP2011D0011 86Gb 1,167,798,192 1,088,172,839 93.18% 1,071,377,522 91.74% 33.23 98.67%

TGP2011D0012 94Gb 1,295,848,662 1,218,097,132 94.00% 1,197,064,878 92.38% 37.13 99.41%

TGP2011D0013 101Gb 1,358,192,924 1,283,956,209 94.53% 1,265,733,484 93.19% 39.66 98.67%

TGP2011D0014 98Gb 1,318,559,622 1,250,065,225 94.81% 1,229,266,548 93.23% 38.43 99.33%

TGP2011D0017 97Gb 1,320,926,164 1,237,634,224 93.69% 1,218,621,568 92.26% 37.75 99.23%

TGP2011D0018 90Gb 1,238,984,198 1,173,023,066 94.68% 1,139,456,378 91.97% 36.25 98.66%

TGP2011D0019 99Gb 1,334,920,326 1,262,381,805 94.57% 1,242,631,260 93.09% 38.56 99.36%

TGP2011D0020 97Gb 1,311,413,946 1,241,084,671 94.64% 1,223,679,352 93.31% 38.26 98.69%

TGP2011D0021 96Gb 1,309,436,430 1,241,318,554 94.80% 1,224,736,606 93.53% 38.42 98.67%

TGP2011D0022 86Gb 1,190,268,342 1,113,253,155 93.53% 1,092,477,330 91.78% 34.00 99.39%

TGP2011D0023 101Gb 1,376,317,182 1,276,555,687 92.75% 1,252,845,038 91.03% 38.97 98.68%

TGP2011D0024 94Gb 1,282,791,040 1,181,054,915 92.07% 1,161,234,780 90.52% 35.58 99.33%

TGP2011D0025 93Gb 1,281,863,526 1,182,955,980 92.28% 1,163,771,886 90.79% 35.75 99.39%

TGP2011D0026 94Gb 1,277,607,666 1,168,806,522 91.48% 1,149,977,950 90.01% 35.28 99.44%

TGP2011D0028 97Gb 1,327,623,402 1,232,059,676 92.80% 1,212,545,772 91.33% 37.69 98.82%

TGP2011D0029 97Gb 1,328,229,348 1,221,368,842 91.95% 1,202,909,240 90.56% 37.35 98.83%

TGP2011D0030 103Gb 1,389,159,180 1,297,117,533 93.37% 1,277,997,460 92.00% 39.42 99.44%

TGP2011D0031 89Gb 1,242,908,982 1,176,511,586 94.66% 1,160,494,548 93.37% 35.89 99.42%

TGP2011D0032 105Gb 1,411,123,640 1,329,762,106 94.23% 1,312,030,388 92.98% 40.51 99.39%

KPGP-20 Result 2
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KPGP-20 Result 3
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KPGP-20 Result 4
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KPGP-20 Result 5
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KPGP-20 Result 6



8172 

62 20 

Non Synonymous missense Non Synonymous Nonsense Frameshift

3.5M

210K

SNVs Novel_SNVs

Individual Average SNVs

KPGP-20 Result 7
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KPGP-20 Result 8 / 10



KPGP-20 Result 9 / 10
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6.91M
Variants

26.1M
variants

1.84M 
Variants

60K 
Variants

Discovery of newer variants in 
50%  of KPGP-20 samples

dbSNP 132 VariantsdbSNP 132 Variants KPGP-20 VariantsKPGP-20 Variants

KPGP-20 Result 10
Representative genetic variants of Korean



OPEN KPGP



OPEN KPGP



OPEN KPGP - Data



Korean 35 people

Multiracial 2 people

Caucasian 1 person

Monozygotic twin 2 people

Dizygotic twin 2 people

Publically available samples 38 people

OPEN KPGP – Available Data



Genome Engine (GiSys)

Korean National NGS software project

Ministry of Economy and Knowledge
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Bio Middleware

BioInfraBioInfra

Servers Storage Internal External

BioOS(Linux)

Administration and Management

Cloud Management Interface

GiSys Service Business

Hadoop - MapReduce Apache Web Service

Object Storage Distributed File 
System

Backup Identity

Security Integration

Bio Application

Genome Annotation System BioWorkbench

Bio Workflow(Pipeline)

De-nove, Re-sequencing, RNA-Seq, ChIP-Seq
Bisulfite-Seq, MeDIP-Seq …

Service Request Examiner and Admission Control

- Customer-driven Service Management
- Computational Risk Management
- Autonomic Resource Management

Pricing Service Request Monitor

VM 
Monitor

Accounting Dispatcher

Bio Module

BWA Botie Samtools GATK Picard Bedtools FastX tookkit EMBOSS Biopieces …



GiSys (Genome Informatics System)



GiSys (Genome Informatics System)



GiSys



GiSys (Genome Informatics System)



GiSys (Genome Informatics System)



• 2006, PGP 

• 2008, Korean Genome Project

• 2010, KPGP

• 2011, KPGP-20 

• 2012, OPENKPGP - TOTAL 38 genomes

• GiSys (Genome Informatics System)

SUMMARY



TBI and PGI

• TBI (Theragen BiO Institute) of 
TheragenEtex
– For profit commercial entity

• PGI (Personal Genomics Institute) of GRF
(Genome Research Foundation)
– Non-profit, Government managed org.



TBI Projects
• HelloGene/ HelloGenome  Personal gene information service

• Tiger (Theragen)
• Whale (with KORDI)
• Gastric Cancer (NCI, Korea)
• Lung Cancer
• Spleen Cancer
• Pancreatic Cancer
• Bladder Cancer
• Korean Horse, Korean Cow, Dog, Monkey, 

Birds, 
• Soybean 



Totalomics

• Totalomics: Sequencing and 
Bioinformatics service by TheragenEtex.

• http://totalomics.com
• http://totalomics.kr



What map is this?

유아사망률


