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Abstract: The Beijing Institute of Genomics (BIG) of the Chinese 
Academy of Sciences, as the leading Institute in Genomics, has walked 
through 20 year’s journey since being founded in November 2003. 
From participating in the Human Genome Project (HGP) in complet-
ing the “1% task” to independently accomplish the super-hybrid rice 
genome and other several national and international genome projects, 
BIG has made tremendous contributions in genomics research and 
development in China. In 2024, bearing great ambition and responsi-
bility, BIG is transformed to the China National Center for Bioinfor-
mation (CNCB), aiming to become a global hub in bioinformatics big 
data services, innovation, and entrepreneurship. With the completion 
of its new infrastructure in 2027, CNCB is looking into a brighter fu-
ture.
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History and 
Development
Beijing Institute of Genomics 
(BIG), Chinese Academy of Sci-
ences (CAS), officially founded 
on November 28, 2003, was born 
from the Human Genome Re-
search Center (HGRC) established 
on August 11, 1998 at the Institute 
of Genetics (now the Institute of 
Genetics and Developmental Bi-
ology), CAS. In retrospect, there-
fore, the achievements of BIG 
can be divided into three major 
stages: (1) from 1998 to 2003, 
representing China officially as 
one of the six nations (other !ve: 
US, UK, French, Germany, and 
Japan) participating in the Hu-
man Genome Project (HGP); (2) 
from 2003 to 2019, leading role 
in advancing genomics research 
in China; and (3) since 2019 till 
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two institutions under the same 
roof, but organized differently. 
In addition, a journal named Ge-
nomics, Proteomics & Bioinformatics 
was launched at the time of BIG 
establishment in 2003 (Figure 1).

At the second stage, BIG has 
continued to actively engage in 
several national and internation-
al genome programs, including 
the projects of super-hybrid rice 
genome (YU et al., 2002), the silk-
worm genome (XIA et al., 2004), 
the International HapMap (The 
International HapMap Consor-
tium, 2003), and the Saudi-Sino 
date palm genome (Al-Mssallem, 
et al., 2013). In addition, BIG has 
made critical contributions on 
decoding the genomes of se-
vere acute respiratory syndrome 
(SARS)-associated coronavirus 
(SARS-CoV) in 2003 (QIN et 
al., 2003) and offering timely, 

Figure 1. Timeline of institution, its research units, and major achievements since 1998. According to the institution 
name, the history of our institution can be classi!ed into three stages (light blue), namely, BGI & BIG (1999–2003), 
BIG (2003–2019), BIG & CNCB (since 2019), along with major achievements (light red) and involved institutions 
(light green) labeled. Abbreviations used are: BGI for the Beijing Genomics Institute; BHBD for the Biodiversity and 
Health Big Data; BIG for the Beijing Institute of Genomics; CAS for the Chinese Academy of Sciences; CNCB for 
the China National Center for Bioinformation; GPB for the journal Genomics, Proteomics & Bioinformatics; GSA for the 
Genome Sequence Archive; HapMap for the International HapMap Project; HGP for the Human Genome Project; 
HGRC for the Human Genome Research Center; and NGDC for the National Genomics Data Center.

G
ra

ph
ic

: C
N

C
B

valuable genomics support for 
forensic identification of tsuna-
mi victims in Thailand in 2004 
(DENG et al., 2005). In 2007, BIG 
moved to the CAS campus, while 
BGI moved to Shenzhen seek-
ing further local governmental 
supports. Thereafter, two major 
research units have been succes-
sively established in BIG, includ-
ing the CAS Key Laboratory of 
Genome Sciences & Information 
in 2006, the CAS Key Laboratory 
of Genomic and Precision Med-
icine in 2014. The two CAS key 
laboratories have made scienti!c 
breakthroughs in epigenetic her-
itability ( JIANG et al., 2013), aging 
associations (Ma et al., 2020) and 
clinical therapeutic applications 
(HU et al., 2019), and reversible 
RNA methylation (WANG et al. 
Epitranscriptomics of RNA Meth-
ylation, 2021).

now, accelerating phase in omics 
research and bioinformation in-
frastructure in China. 

At the first stage, two Chi-
nese institutions, including the 
Beijing Genomics Institute (BGI, 
a privately-funded non-profit 
research institution) and HGRC 
(IGD of CAS: the Predecessor 
of BIG), represented Chinese 
scientists to join the Interna-
tional Human Genome Project 
Sequencing Consortium on July 
7, 1999 (International Human Ge-
nome Sequencing Consortium, 
2001; 2004). The Chinese team 
took an assigned task of 1% hu-
man genome sequences (about ~ 
30 Mb region on the short arm 
of human chromosome 3), also 
known as “the 1% Project” which 
was believed to be linked to 
esophageal cancer susceptibility. 
At that time, BIG and BGI were 
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The BIG Data Center (BIGD) 
was established in 2016. This 
center established the Genome 
Sequence Archive (GSA) (WANG 
et al., 2017) as the !rst repository 
of raw sequence data in China, 
providing data archiving, retriev-
ing, and sharing services for the 
worldwide community. Attribut-
ing to the excellent achievements 
made by BIGD and the growing 
importance and demand for big 
data in life, medicine, and health 
sciences, the National Genomics 
Data Center (NGDC) based on 
BIGD was founded on June 5, 
2019 by the Ministry of Science 
and Technology and the Ministry 
of Finance of China. 

At the third stage: on No-
vember 13, 2019, the China Na-
tional Center for Bioinformation 
(CNCB) was officially entitled to 
be affiliated with the BIG. Since 
then, BIG has taken the great 
responsibilities to focus on fun-
damental bioinformatics data 
resources, including multi-omics 
big data deposition, data secu-
rity management, and public 
sharing of multi-omics data, 
in support of interdisciplinary 
cutting-edge research and facil-
itating breakthroughs based on 
big data. One typical circum-
stance is the construction of the 
Resource for Coronavirus 2019 
(RCoV19) during the onset of the 
COVID-19 pandemic, involving 
considerable efforts to integrate 
global SARS-CoV-2 genome se-
quences, decode their variants 
and haplotypes, conduct variant 
monitoring and high-risk variant 
warning, and offer online data 
analysis tools (ZHAO et al., 2020). 
Currently, RCoV19 has served 
over 2.5 million visitors from 
181 countries and regions, with 
more than 10 billion sequences 
downloaded, the value of which 
is embodied in the key sup-
ports not only for SARS-CoV-2 
research, but also for the joint 

studies on tracing the origins of 
SARS-CoV-2 by the World Health 
Organization (WHO) and China 
in 2021 (WHO-convened-global-
study-of-origins-of-sars-cov-2-
china-part, 2021). 

To ful!l the national strategic 
needs, BIG has gradually switched 
to CNCB by fully focusing on big 
data deposition, integration, and 
translation, as demonstrated by a 
suite of database resources pro-
viding open access to the whole 
scienti!c communities as well as 
over 52 petabyte data deposit in 
GSA as of September 2024. One 
of the important developments 
of CNCB is the construction of 
bioinformatics infrastructure 
at a new Wanquan campus in 
the City of Zhangjiakou, Hebei 
Province, approximately 190 ki-
lometers northwest of Beijing, 
which was formally approved by 
the National Development and 
Reform Commission, China in 
2022. CNCB will have two cam-
puses, Beijing and Wanquan, to 
coordinate talent, international 
exchanges, data resource systems, 
algorithms, and computing pow-
er. By taking advantage of this 
new campus, CNCB bears great 
potential to accelerate the de-
velopment of life science, drive 
revolutionary innovations, and 
make substantial impacts on in-
ternational scientific research in 
the coming years.

The major missions of CNCB 
are going to meet the key stra-
tegic needs of population health 
and social sustainable develop-
ment in China and worldwide. By 
focusing on the omics data from 
national precision medicine and 
important strategic biological 
resources, CNCB aims to estab-
lish a big-data system with mas-
sive storage, integration, mining 
analysis and research, to develop 
new technologies and methods 
for big-data mining analysis and 
system construction, and to build 

a platform for big data exchange, 
application and sharing. Along 
with the completion of these 
tasks, CNCB will become an in-
ternationally renowned big data 
center in life sciences.

S ince  i t s  es tabl i shment , 
CNCB has continuously expand-
ed, updated, and enriched. Its 
core data resources have system-
atically developed from the ini-
tial 6 to 109 databases containing 
comprehensive multi-omics data 
(https://ngdc.cncb.ac.cn/data-
bases). Multiple data resources, 
information libraries and knowl-
edgebases have been developed 
and presented great international 
influence. Meanwhile, bioinfor-
matics analysis tools and plat-
forms (Database Commons) have 
also been established, covering 
basic omics data resources (GSA), 
national human genetic resourc-
es (GSA human), important stra-
tegic biological resources (such as 
genome-scale database—GWH 
and genetic variation database—
GVM),  COVID-19 resources 
(RCoV19), etc. It covers various 
fields of life sciences, not only 
supporting multi-dimensional 
omics data exchange, storage, 
management, and sharing, but 
also providing important data 
resources and reference infor-
mation for population health-re-
lated research, breeding im-
provement, biodiversity, etc. In 
terms of big data visualization, 
we have developed a visualiza-
tion browser for monitoring and 
tracking the evolution of massive 
genomes, as well as a haplotype 
network-based evolution tracking 
platform, all of which signi!cant-
ly improve our big data service 
capabilities. CNCB has been con-
tinuously evaluated by the jour-
nal Nucleic Acids Research as one 
of the world’s major biological 
data centers, alongside NCBI and 
EBI, greatly enhancing China’s 
in"uence in the !eld of biological 
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data (CNCB-NGDC Members & 
Partners, 2024). As of Septem-
ber 2024, we have served near-
ly 10,000 users and submitted 
data for approximately 22,000 
technology projects. We have 
archived over 53PB of data and 
supported over 3,800 research 
publications. CNCB has received 
a total of 598 million visits from 
over 190 countries/regions.

International journey
HGP: The launch and finish of 
HGP in the turn of last century 
mark a new era of biomedical 
research, which facilitates the 
start-point of utilizing human 
genetic information for the clin-
ical diagnostics and therapies. 
Through around 20 year’s devel-
opment, medicine has now truly 
entered its modern paradigm, 
and its fruitful achievements 
have contributed to the national 
healthcare programs and phar-
maceutical industries worldwide. 
The timely participation in such 
a magnificent scientific project 
has profound influences on the 
advancement of research in !elds 
of biomedical and agricultural 
sciences in China, including ge-
nomics, bioinformatics, stem cell 
research and genetic breeding. 
Speaking in facts, the younger 
generation of scientists have been 
well-trained to lead the research 
fields above, which meets the 
need of national research and de-
velopment undertakings as well 
as that of higher education on ge-
nomics and other omics research 
frontiers in China. In addition, 
it has not only proven that Chi-
nese scientists are always ready 
and capable of participating and 
cooperating major international 
scienti!c and technological proj-
ects, but also encourage Chinese 
scientists to build up confidence 
and skills in becoming global 

leaders in scientific discoveries 
and technology developments.

GSA: The Genome Sequence 
Archive (GSA) has been broadly 
supported and endorsed by the 
scientific community, and has 
been designated as supported 
data repository by major glob-
al publishing groups, such as 
Springer Nature and Elsevier. 
GSA also serves as a data submis-
sion and management platform 
for a series of China’s key fund-
ing sources, such as the key na-
tional research and development 
programs, the National Natural 
Science Foundation of China, 
and the Chinese Academy of Sci-
ences’ Strategic Priority Research 
Program. 

In recently years, the data vol-
ume in GSA has grown exponen-
tially. Until September 2024, it has 
collected a total of 1,712,736 exper-
iments, 2,023,591 runs and over 
52 PB files submitted by 8,900 
users from over 1500 institutions, 
supporting more than 22,000 
scienti!c programs. GSA has been 
visited by more than 980,000 us-
ers from 190 countries/regions, 
with an average of 6 TB of down-
loads per day. It has supported 
over 3,800 research articles in 640 
scientific journals. Moreover, in 
Google Scholar, the articles intro-
ducing GSA have been cited 1,261 
times. More importantly, GSA 
was selected as one of the Global 
Core Biodata Resources by the 
Global Biodata Coalition in 2023, 
demonstrating its pivotal roles in 
the global landscape of biological 
data resources.

BHBD: In response to the 
appeal “Open Data in a Big Data 
World” released by the Interna-
tional Council for Science (ICSU) 
in 2016, the Open Biodiversity 
and Health Big Data Initiative, 
initiated by the Beijing Institute 
of Genomics (BIG), CAS, was !rst 
approved by the Internation-
al Union of Biological Sciences 

(IUBS) in 2017, and then turned 
into an IUBS scientific pro-
gramme for the triennium from 
2019 to 2022 and now the one 
from 2023 to 2026. Under this 
framework, the Global Biodiver-
sity and Health Big Data Alliance 
(BHBD) was launched in Beijing 
on October 14, 2018 with five 
founding members from China, 
Pakistan, Russia, Saudi Arabia and 
Thailand, with the aim to build 
an international platform for the 
opening and sharing of biodiver-
sity and health big data. BHBD 
has also been an association of 
the Alliance of International Sci-
ence Organizations (ANSO) since 
2020.

Since the establishment of 
BHBD, great efforts have been 
made to expand international 
network and promote scientific 
cooperation. As of August 2024, 
35 institutions from 17 countries 
have joined BHBD, covering Asia, 
Europe, South America and Af-
rica. The alliance has conducted 
over 20 bilateral/multilateral ac-
tivities, hosted 10 international 
meetings, implemented training 
programs for over 200 research-
ers, and published over 20 papers 
with international cooperation. A 
family of database resources and 
tools have been developed to sup-
port global academic and indus-
trial communities (https://ngdc.
cncb.ac.cn). Together with the 
BHBD members, several inter-
national research programs have 
been successfully completed or 
implemented. In particular, soon 
after the COVID-19 outbreak, 
BIG/CNCB developed RCoV19 
on January 22, 2020 and shared it 
to international users, providing 
strong support for scientific re-
searches on COVID-19 worldwide.

INSDC: We have also been 
cooperating with the Internation-
al Nucleotide Sequence Database 
Collaboration (INSDC, includ-
ing NCBI in US, EBI in UK, and 
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DDBJ in Japan), and are establish-
ing partnership with INSDC in 
the near future.

GPB: The journal Genomics, 
Proteomics & Bioinformatics (abbre-
viated as GPB) was launched at 
the year of Institution establish-
ment in aim to track the research 
frontiers in the !elds of life om-
ics and bioinformatics across the 
globe. As the only o#cial journal 
of the Institution, GPB reports 
leading-edge technologies and 
their applications in omics re-
search to promote data sharing. 
Representative work published 
includes GSA, the NGDC’s core 
database; Col-XJTU, the Arabi-
dopsis genome; and T2T-YAO, 
the human reference genome. 

In addition to the major task 
of publishing, GPB ,  with the 
support of the institute and the 
editorial board, organizes and 
releases the annual “Top Ten 
Advances in Bioinformatics in 
China”, and also organizes the 

GPB Omics and Bioinformatics 
Frontiers Symposium to help 
promote the development and 
cultivate youth talents of the 
!eld.

Taken together, these activ-
ities have promoted knowledge 
exchanges and sharing of the 
data on biodiversity and health 
among global researchers, and 
expands the networks for inter-
national collaborations. 

Perspectives

The future vision of CNCB is to 
become a global hub in the bio-
information big data services, in-
novation, and entrepreneurship. 
First, in the !eld of data integra-
tion and sharing, CNCB aims to 
be the global hub for multimodal 
data fusion. As standardization is 
key to achieving global data in-
teroperability, CNCB will actively 
participate in the formulation of 

international standards, which 
will promote the establishment 
of unified data coding, descrip-
tion, and exchange standards, as 
well as a common framework for 
data communication. In terms of 
global collaboration, to address 
the challenges of trust, verifi-
cation, and traceability of bio-
medical data across geographical 
domains, CNCB will establish 
privacy-secure data sharing and 
access control mechanisms, with 
aim of building a data market-
place being positioned as a major 
global hub for comprehensive 
bioinformation data.

On the path of technological 
innovation and development, 
CNCB will leverage cutting-edge 
technologies such as large AI 
models, cloud computing, edge 
computing, and future non-Von 
Neumann computing architec-
tures to create an open bioinfor-
mation algorithm and computing 
infrastructure to serve the whole 

Beijing Campus, China National Center for Bioinformation. 
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world. Based on this infrastruc-
ture, CNCB will foster the growth 
of an open scienti!c community 
focusing on bioinformation in-
novation, establish itself as a key 
global center for biomedical con-
ferences, and ultimately become 
a leading hub for talent cultiva-
tion and original innovation in 
bioinformation.

CNCB will integrate resourc-
es from research, education, 
industry, and capital to provide 
comprehensive support for start-
ups. By consolidating advanced 
technology and extensive data re-
sources, CNCB will establish ded-
icated funds, and collaborate with 

universities, research institutions, 
and enterprises to o$er one-stop 
services, from office space and 
talent development to market 
analysis and capital matchmak-
ing. CNCB will also promote the 
establishment of ethical stan-
dards and legal regulations in 
the !eld of bioinformation. Ulti-
mately, CNCB will accelerate the 
transformation of scientific and 
technological achievements into 
market applications, drive the 
development of the bioeconomy, 
and become the “Global Silicon 
Valley of Bioinformation” to fos-
ter bioinformation innovation 
and entrepreneurship worldwide.
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