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International Nucleotide Sequence 

Database Collaboration (INSDC) 

Europe, 1992

Japan,1986

USA, 1988

• NCBI: 1988, by US congress

• EBI: 1992, by EMBL

• DDBJ: 1986, by NIG of Japan

• NCBI, EBI and DDBJ form INSDC

• Establish international standard, 

exchange data daily, hold annual 

meeting

• Before papers are published, data 

need to be deposited into an 

international recognized database
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Background in China

• Big Data generated from Large-scale

National Research Projects based on 

genome sequencing
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1992

1986

1988

It is estimated that at least 20% of data in INSDC is produced by China

Big Data, Big Challenges
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Background in China
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350TB of data were shipped to China National Center 

for Bioinformation in servers through express service 

Li et al. A genomic and epigenomic atlas of prostate cancer in Asian populations. Nature 2020
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Large Data Submission to GSA-Human

10K patients, ~2.3 PB data

Cheng S, Xu Z, Liu Y, et al. Whole genome sequencing of 10K patients with acute ischaemic stroke

or transient ischaemic attack: design, methods and baseline patient characteristics. Stroke & Vascular Neurology 2020;0. 

doi:10.1136/svn-2020-000664 
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Background in China

• Big Data generated from Large-scale

National Research Projects based on 

genome sequencing

• Lack of data sharing in China

◼ No policy to enforce data sharing

◼ Data sharing at INSDC mostly publication-driven

◼ Technical issues (international network bandwidth, 

language barrier) make such sharing very difficult

◼ No incentive to share data
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BIG Data Center
Beijing Institute of Genomics (BIG), CAS

Deposition Integration Translation

The BIG Data Center, officially founded in 2016, advances life &

health sciences by providing freely open access to a variety of

data resources, with the aim to translate big data into big

knowledge and support worldwide research activities in both

academia and industry.

Translating big data into big discoveries
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NGDC SAB Members

Prof. Yasukazu Nakamura 

Genome Informatics Laboratory

DNA Data Bank of Japan (DDBJ)

National Institute of Genetics, Japan 

Dr. Guy Cochrane

Head of European Nucleotide Archive 

European Bioinformatics Institute (EBI) 

United Kingdom

Dr. Frank Eisenhaber

Head of Biomolecular Function 

Discovery Division, Executive Director 

of Bioinformatics Institute, Singapore

Prof. Weimin Zhu

Head of Data Science

National Center for Protein Sciences 

China

Prof. Takashi Gojobori (Chair)

Distinguished Professor of King 

Abdullah University of Science and 

Technology, Saudi Arabia

Prof. Jingchu Luo

China Node Manager of the European 

Molecular Biology Network (EMBnet)

Peking University, China

Dr. Ilene Mizrachi

GenBank Coordinator

National Center for Biotechnology 

Information (NCBI), United States

Prof. Amos Bairoch

Vice-president of the Basic Medical 

Science section, University of Geneva 

and Swiss Institute of Bioinformatics 

Prof. Yixue Li

CAS-MPG Partner Institute for 

Computational Biology

Chinese Academy of Sciences, China

https://ngdc.cncb.ac.cn/board

https://ngdc.cncb.ac.cn/board
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The Growing of Capability
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Nucleic Acids Research (2017, 2018, 2019, 2020, 2021, 2022)
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National Genomics Data Center
国际合作

National Genomics Data Center 

announced, 2019/06/05

➢ Establishment of National Scientific Data Centers

➢ Mandatory deposition in NSDCs for data from 

government-funded projects
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China National Center for Bioinformation - CNCB

➢China National Center for 

Bioinformation is affiliated with 

Beijing Institute of Genomics 

➢Bioinformation data archiving, 

storage, management and sharing

➢Perform frontier research

➢Achieve translation and application
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NGDC Resources
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GSA-Human

included
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Total Grants: 4053

GSA Supported Major Grants
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Total Journals: 275 Total Articles: 826 

GSA Supported Publications
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GSA Endorsed by Elsevier
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GSA Endorsed by Springer Nature
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Genome Warehouse - GWH

Genomics Proteomics Bioinformatics (2021)
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Gene Expression Nebulas - GEN 

https://ngdc.cncb.ac.cn/gen/Nucleic Acids Research (2022)

https://ngdc.cncb.ac.cn/gen/
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Epigenomic Resource

NucMap

https://ngdc.cncb.ac.cn/nucmap/

Nucleic Acids Research (2019)

scMethBank

https://ngdc.cncb.ac.cn/methbank/scm/

Nucleic Acids Research (2021)

MethBank

https://ngdc.cncb.ac.cn/methbank/

Nucleic Acids Research (2018)

EWAS Open Plantform

https://ngdc.cncb.ac.cn/ewas/

Nucleic Acids Research (2019, 2020, 2021)

Epigenomic Data

+

Knowledge

17 Species

125,260 Samples

618 Traits

617,018 Associations

~ 260,000 PV

~ 70,000 UV

https://ngdc.cncb.ac.cn/nucmap/
https://ngdc.cncb.ac.cn/methbank/scm/
Nucleic%20Acids%20Research%20(2018
https://ngdc.cncb.ac.cn/ewas/
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Genomic Variation Resources
26

https://bigd.big.ac.cn/gwas/https://bigd.big.ac.cn/gvm/

Genomic Variant Map Genomic Variant Knowledge 

41 Species,  64819 Individuals,  960 million Variants, 260,393 Genotype to 

Phenotype，22,736 visits & 182 submission 

Nucleic Acids Research (2018, 2020, 2021)

https://bigd.big.ac.cn/gwas/
https://bigd.big.ac.cn/gvm/
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RCoV19

YiChuan 2020; GPB 2020, 2021; ZR 2020 https://ngdc.cncb.ac.cn/ncov/

https://ngdc.cncb.ac.cn/ncov/


China National Center for Bioinformation 28

Sequence Growth
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RCoV19 Modules

YiChuan 2020, GPB 2020,  ZR (2020)

新冠信息库

序列
Sequences

变异
Genome variants

工具
Tools

临床
Clinical records

文献
Literature

演化
Evolution

冠状病毒

Coronavirus

新冠病毒

SARS-CoV-2

序列质控

Quality control

病毒元信息

Virus meta information

病毒谱系

Virus lineage

变异统计

Variation statistics

原始序列

Raw data

序列上传

Sequence submission

变异注释

Variation annotation

变异时空图

Spatiotemporal map

系统演化树

Phylogenetic tree

单体型网络

Viral Haplotype Network

变异可视化

Visualization
临床信息

Clinical information

基因组组装

Genome assembly

变异鉴定

Variation identification

变异注释

Variation annotation

基因组注释

Genome annotation

BLAST比对

BLAST comparison

文献检索

Literature search

序列下载

Sequence download

基因浏览器

Gene browser

核酸序列

Nucleotide sequence

蛋白序列

Protein sequence

临床影像

Clinical imaging

https://ngdc.cncb.ac.cn/ncov/

https://ngdc.cncb.ac.cn/ncov/
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Haplotype Network Map
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Users across the world
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Countries/regions: 179;  Users: >1.3 million; Data downloads: 1.9 billion
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COVID-19 Pandemic Resources at 

UCSC

Referred by other resources
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https://bigd.big.ac.cn/omix

✓ transcriptome, epigenome, microarray

✓ lipidome, metabolome, proteome

✓ clinical information, demographic data, questionnaire etc.

Date File: 869; Total File Size: 13.79 TB

Clinical Info, 
982.75 MB

Demographic 
Data, 2.56  MB

Questionnaire Data, 
8.17 MB

Proteomic, 
2.38 TB

Transcriptomic
, 5.99 TB

Metabonomic
s, 3.30 TB

Microarray, 
5.10 GB

Methylation, 
189.18 GB

Others, 
1.94 TB

File Size

Open Archive for Miscellaneous Data (OMIX)

Serving as a critical complement to GSA/GSA-Human,  OMIX is an open archive for miscellaneous data.
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Open Library of Bioscience(OpenLB)

Abstract text: ~33 millions

Source: NCBI PubMed, bioRxiv, medRxiv

A biological literature library links to relevant resources in CNCB-NGDC 

based on open access and open data principles.

https://ngdc.cncb.ac.cn/openlb/home

https://pubmed.ncbi.nlm.nih.gov/
https://www.biorxiv.org/
https://www.medrxiv.org/
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Database Commons

https://ngdc.cncb.ac.cn/databasecommons/
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Database Commons

Trends in database publicationTrends in new database construction
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BIG Search：Cross-database search engine

BIG

Search

DBs outside NGDC

DBs within NGDC
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BIG Search：NGDC & partners
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BIG Search：EBI databases
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BIG Search：NCBI databases
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BIG Search: NGDC+EBI+NCBI+AlphaFold
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Online Tools
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Online Tools — BLAST

43

nucleotide

protein
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❖ SARS-CoV-2 genomes sequenced and 

analyzed for 150 samples from 

Pakistan, with 350 more samples 

newly received

❖ BRICS grant awarded for SARS-CoV-2 

genome sequencing and analyses 

(with Brazil, Russia, India & South 

Africa)

❖ CAS-NSTDA (Thailand) research grant 

applied

International Collaboration
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Collaboration with INSDC

May, 2017, INSDC Meeting Sept, 2017 & 2018, visit & training

EBINCBIDDBJ

May, 2019 INSDC meeting
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Data Sharing with INSDC
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Challenges

• Stable funding

• Rapid growth of data - storage

• Data security and backup 

• CNCB development
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