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*GPT-3: 175 billion parameters
* Cost (2020): $S4.6 million

* GPT-4 (Human Brain): 100 trillion parameters

(
* Cost (2020): $2.6 billion
 Cost (2024): S325 million
 Cost (2028): S40 million

( ):

* Cost (2032): S5 million
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Inputs and datasources

Inputs to the network are the primary sequence, sequences from evo-
lutionarily related proteins in the form of a MSA created by standard
toolsincluding jackhmmer® and HHBIits®, and 3D atom coordinates
of asmallnumber of homologous structures (templates) where avail-
able. Forboth the MSA and templates, the search processes are tuned
for high recall; spurious matches will probably appear in the raw MSA
but this matches the training condition of the network.

One of the sequence databases used, Big Fantastic Database (BFD),
was custom-made and released publicly (see ‘Data availability’) and
was used by several CASP teams. BFD is one of the largest publicly avail-
able collections of protein families. It consists of 65,983,866 families
represented as MSAs and hidden Markov models (HMMs) covering
2,204,359,010 protein sequences from reference databases, metage-
nomes and metatranscriptomes.

BFD was builtin three steps. First, 2,423,213,294 protein sequences
were collected from UniProt (Swiss-Prot&TrEMBL, 2017-11)%%, a soil refer-
ence protein catalogue and the marine eukaryotic reference catalogue’,
and clustered to 30% sequence identity, while enforcing a 90% align-
ment coverage of the shorter sequences using MMseqs2/Linclust®,
This resulted in 345,159,030 clusters. For computational efficiency,
we removed all clusters with less than three members, resulting in
61,083,719 clusters. Second, we added 166,510,624 representative pro-
tein sequences from Metaclust NR (2017-05; discarding all sequences
shorter than 150 residues)® by aligning them against the cluster rep-




International Nucleotide Sequence
Database Collaboration (INSDC)

Japan,1986  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

USA, 1988  Europe, 1992 deposited into an international recognized database
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BIG Data Center
Beijing Institute of Genomics (BIG), CAS

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

Deposition Integration Translation
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Measures for the Management of Scientific Data
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Establishment of 20 National Scientific Data Centers
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CNCB-NGDC

» Undertaking the integration and
exchange of scientific data In
relevant fields

» Taking responsibility for the grading
and categorizing, processing, and
analysis of scientific data

» Ensuring the safety of scientific data
and promoting the open sharing of
scientific data in accordance with
laws and regulations

» Strengthening scientific data
exchanges and cooperation both
domestically and internationally




National Genomics Data Center (NGD(C)
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China National Center for Bioinformation
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‘o CNCB-NGDC

» China National Center for Bioinformation
(CNCB) is affiliated with Beijing Institute
of Genomics

» Bioinformation data archiving, storage,
management and sharing

» Perform frontier research

» Achieve translation and application




The NGDC Team

O Steering Advisors O Professors



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

NGDC national network

Y Host: Beijing Institute of Genomics, CAS /CNCB
Jing / ® Partners

€ Joint Organizations o +  Peking University

e (Capital Medical Universit
v’ Institute of Biophysics, CAS P Y

v' Shanghai Institute of Nutrition and Health, CAS * Beijing Institutes of Life Science, CAS

* Institute of Zoology, CAS

* Tianjin University

O Subcenters

v' Biodiversity Subcenter,

* Huazhong University of Science and Technology

* Huazhong Agricultural University

Kunming Institute of Zoology, CAS @ * Harbin Medical University
v" Subcenter of Tumor Gene Diagnosis Data, * Institute of Medical Biology, CAMS
The First Affiliated Hospital, Zhejiang University o) * Sun Yat-sen University

School of Medicine 9 *  West China Hospital, Sichuan University

v"  Subcenter of Tranditional Chinese Medicine *  Zhejiang University

Experimental Research Center, CACMS




The growing of capability
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Comprehensive Resources at CNCB-NGDC

B - ‘ -'
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The National Genomics Data Center (NGDC}) advances life & health sciences by providing open access 'q

to a suite of resources, with the aim to translate big data into big discoveries and support worldwide
activities in both academia and industry.

» Core omics databases
= BioProject
= BioSample
= Genome Sequence Archive (GSA)
= GenBase
= Genome Warehouse (GWH)
= Gene Expression Nebulas (GEN)
= Genome Variation Map (GVM)
= Methylation Bank (MethBank)

» Specialized databases

MethBank version 4.0 is now available

All databases online.

e.0., PRICA000126; SAMC000385; tp53; EGFR; human; KaKs_Calculator; GenBank /
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Rapid Data Growth

2400000 60 Submitters: 7322 |/ Organizations: 955 (890 public)
® Experiment ® Run File Size

202410 Organizations
1800000 o Experiment: 1 772 565 45

e Run: 2108 836
File Size: 55.64 PB

Number of Experiments/Runs

1200000 30

600000 I | ‘ 15

. o - - nll I ;
201510 2017-04 2018-10 2020-04 2021-10 2023-04 2024-10 ® cas @ University CAAS @ Hospital @ Other

Y55 PBase as of 2024-10-15
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Collaborations with INSDC

 INSDC annual
meeting (US)

NGDC applied to
join INSDC

« INSDC annual
meeting (Japan)

* Visited NCBI « INSDC annual

meeting (online)

 NCBI provided
technical trainings
for NGDC

« INSDC annual
meeting (online)

e [INSDC drafted
criteria for new

members « INSDC annual

meeting (online)

- Exchanged data
with NCBI

« INSDC annual
meeting (UK)

« Two-weeks’
- INSDC annual training in NCBI
meeting (Japan)

* Visited NCBI

CNCB-NGDC



Data Sharing with NCBI

Severe acute respiratory syndrome coronavirus 2 isolate SARS-

CoV-2/Gilgit1/human/2020/PAK, complete genome

GenBank: MT240479.1
FASTA  Graphics

Go to: [v]

LOoCUS
DEFINITION

ACCESSION
VERSION
EEYWORDS
SOUERCE
ORGANISM

REFERENCE
AUTHORS
TITLE
JOURNATL

COMMENT

MTZ240479
Severe acute respiratory syndrome coronavirus 2 isclate
SARS-CoV-2/Gilgitl/human/2020/PAK, complete gehome.
MTZ240479 GWHACDDO1000001

MTZ240479.1

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
Severe acute respiratory syndrome coronavirus 2

Viruses; Riboviria; Nidovirales; Cornidovirineae; Coronaviridae;
Orthocoronavirinae; Betacoronavirus; Sarbecovirus.
1 (bases 1 to 289836)

Javed,A., Niazi,5.K., Ghani,E., Sagib,M., Janjua,H.A., Corman,V.M.

and Zohaib,A.

Direct Submission

Submitted (25-MAR-2020) Department of Healthcare Biotechnology,
National University of Sciences and Technology (NUST), Islamabad,
Islamabad 46000, Pakistan

This record was submitted to GenBank on behalf of the original
submitter through Genome Warshouse (GWH,
https://bigd.big.ac.cn/gwh/) of the China National Center for
Bioinformation (CNCB)/National Gencmics Data Center (NGDC,
https://bigd.big.ac.cn) .

29836 bp ENA linear VREL 25-MAR-2020

» Released the first genome sequence
of a SARS-CoV-2 isolate from
Pakistan

« Shared the sequence with INSDC
through a data exchange mechanism
established with NCBI

* Accession numbers of both NCBI
and GWH of CNCB-NGDC are
displayed and searchable

* This sets a good model for data
sharing between databases



Integration of International Data - GSA

. s s n ations ou
*) — [ =z |l English |
B SA GSA v | find a GSA accession | |
- 7" Genome Sequence Archive e.g., CRADD0112; CRX006656; SRA1335436; human
v

Home Submit Browse Search Stafistics Support ~ A Login it Register

Import to GSA

Parsing NCBI SRA
Shared data

Finishing
Processing

Browse

Accession find a INSDC accession | |

Accession Alias Projects Samples Experiments. Runs Release Time
ERA9100475 SUBMISSION-16-02-2022-12:35:04:562 1] 0 1 1 2022-05-25
ERA9099780 SUBMISSION-16-02-2022-11:50:40:506 0 0 1 1 2022-05-25
ERA9100332 SUBMISSION-16-02-2022-12:25:32:866 0 0 1 1 2022-05-25
623?345 29 ] 562 ?590 2 1 ?994? 1 35 23? 523 ] 1 1 7 ERA9100589 SUBMISSION-16-02-2022-12:41:59:289 ] 0 1 1 2022-05-25
@ }| “ @ ERA9099597 SUBMISSION-16-02-2022-11:39:09:877 0 0 1 1 2022-05-25
i ERA9100530 SUBMISSION-16-02-2022-12:38:20:261 1] 0 1 1 2022-05-25
PROJECTS SAM PLES EXPERIMEN TS RU NS ERA9099579 SUBMISSION-16-02-2022-11:37:58:614 0 0 1 1 2022-05-25
ERAS099317 SUBMISSION-16-02-2022-11:20:08:318 0 0 1 1 2022-05-25
ERAS100047 SUBMISSION-16-02-2022-12:07:51:825 1] 0 1 1 2022-05-25
ERA9100254 SUBMISSION-16-02-2022-12:20:18:762 0 0 1 1 2022-05-25

Total ltems 4593927 | ltemsof1-10 | Page size 10 Page 1/459393 << First Next > Last >» Jump To

Metadata information has been updated regularly

The data files have been downloaded every day since 2022-04-20
Data Files: ~7 PB

CNCB-NGDC




GSA Endorsed by Springer Nature and Major Publishers

Bentham Science

Publishers BMJ Publishing
0.72%
MDPI 0 Group

.53% . 0.43%

Emerald Publishing
2.17%

Oxford University Press
2.17%

Cambridge University Press
2.75%

Inderscience

Publishers Springer Nature

3.20% 21.70%
Walter De Gruyter Gmb
3.25% 2021,
designated

SAGE
7.23%

Elsevier
21.41%

2019,
designated

Taylor & Francis
18.81%

2017, FAIRsharing

SPRINGERNATURE

A ARG )N Y

< Research data o : B ¢

ZAES

' Research data policies

~ Nucleic acid sequence & Omics
Nucleic acid sequence data and metadata should follow the Genome Standards Consortium (GSC) guidance,
which can be browsed at FAIRsharing GSC collection.

Data types Repositories

DNA sequence data* Any INSDC member repository

RNA seguence data* Genome Seguence Archive (GSA)

Genome assembly data*

Genetic variation data dbSNP (human variations less than 50bp)
dbVar (human variations greater than 50bp)

European Variation Archive (EVA) (all species)

Genome Sequence Archive for Human (human
variation)

* Novel DNA sequence, novel RNA sequence, and novel genome assembly data must be
deposited to repositories that are part of the International Nucleotide Sequence
Collaboration (INSDC), or those which are working towards INSDC inclusion (included in
the table), unless there are privacy or ethics restrictions that prevent open sharing of
such data. Novel DNA sequence, novel RNA sequence, and novel genome assembly data
may in addition be deposited to any other repository (including regional or national
repositories) as required.

https://www.springernature.com/gp/authors/research-data-policy/repositories-bio/

CNCB-NGDC



https://www.springernature.com/gp/authors/research-data-policy/repositories-bio/

Supporting >23k Research Grants

Growth of grants

30k

MOST @ NSFC © cAs @ oOther 93 796 | R F B S
No. NGDC-2023-0201
HWiH %5
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20k
17 302

i B 4a v

2018YFEOQ113700
TH A HA
ik
28 M d (1A
PRBRE 10 4, DB 1.21 TB.

11 161

10k
6 005 l
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0 — [
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3 CNCB-NGDC https://ngdc.cncb.ac.cn/gsa/statistics



International Submitters from 22 countries

Ji s Lz Medizinische Hochschule Hannover Germany 2 24 24
. _ University of Southampton IPK Germany 1 12 18
Duke University

University Hospital Cologne Germany 1 6 18

Temple University Walailak University Universitat Witten/Herdecke Germany 1 3 36
. . | F 6 1347 1347

Chulalongkorn University nserm rance
University of Chicago ) ] Université de Lyon France 3 106 106
Umea University
Centre National de la Recheche Scientifique France 1 77 136
Yale University National University of Singapore
Université de Caen Normandie France 1 44 44
Nanyang Technological University
. . MIVEGEC France 1 3 3
lowa State University

Temasek Life Sciences Laboratory Cairo University Egypt 1 3 6

Cornell University Yonsei university Faculty of Health and Medical Sciences Denmark 1 96 96

Samplix Denmark 1 8 8

University of California, San Francisco e R W= 1 LA The University of Adelaide Australia 1 8 8

Quaid-i-Azam University Macquarie University Australia 1 6 6

Washington University (St. Louis)
The University of Agriculture, Peshawar Innsbruck Medical University Austria 2 1 1
i i i University Antwerpen Belgium 1 191 191
University of Texas MD Anderson Cancer Center Monash University Malaysia Y ” g
. . National Laboratory of Scientific Computation LNCC/MCTIC Brazil 20 6608 6608
Kobe University
Stanford School of Medicine Ur“liVEI’SiTy of British Columbia Canada 1 1 2

National University of Ireland, Galway




GSA became a Global Core BioData Resource (GCBR)
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== BIODATA

= COALITION

GLOBAL

Host Countries: Primary,

Additional

GSA: Genome

Sequence Archive

China

WHATWEDO ~  MEMBERSHIP ~

OVERVIEW

The Genome Sequence Archive (GSA) is a data repository
for collecting, archiving, managing and sharing raw genome
sequence data.

NEWS & RESOURCES ~

CONTACT X in

FUNDERS, 2017-2023

Ministry of Science and
Technology of China, National
Key R&D Program of China,
Chinese Academy of Sciences,
International Union of Biological
Sciences, The Professional
Association of the Alliance of
International Science
Organisations, National Natural
Science Foundation of China

Primary Host Countries

USA

UK
Switzerland
Germany
Canada
Sweden
Netherlands
Japan
France
Denmark
China

0

5 10 15 20

B 2022 Round [ 2023 Round

https://globalbiodata.org/what-we-do/global-core-biodata-resources/list-of-current-global-core-biodata-resources/

CNCB-NGDC




Integration of International Data - GenBase

@GenBase fiHome [BSubmit- #Search BDownloads~ #Statistics @Standards~  BHelp-~ PNl iE=/Language ~

GenBaseisa genetic sequence database that accepts user submissions (MRNA, genomic

Type your keywords Search Advanced
DNAs, ncRNA, or small genomes such as organelles, viruses, plasmids, phages from any

organism) and integrates data from INSDC. P e’b 2 g 11081-MH(;11;4-3 1" o -
..-"'—‘ ""'. = .;':

B Archived Data Recent Updates s INSDC(GenBank) Integration

) Update Date: 2024-10-15
2024-07-25 The sequence update function is available. link. #Nucleotides: 6.405

#Proteins: 29,294

g h oo .. Ld 2024.06.25 GenBase paper p_ubl.ished online (PMID:38913867).
ﬂls b “ { Welcome to the citation. <, GenBase Release
| o ® 9
y : GenBase is one of the registered repositories in Release Date: 2024-10-13
g il 3 20240510 FAIRsharing. #Nucleotides: 588
Species Nucleotides Proteins #Proteins: 6920
592,438 374,114,285 618,500,336 2024-05-08 The statistics of data exchange is available.

v <) New

. 2 SARS-CoV-2 Fast Submission
@ Problems or Questions? © How to cite

[Z] GenBase-supported Deposition
Guide for submission Recommended citation style:

GenBase is one of the registered

The data reported in this paper have been deposited in the GenBase[1] in National Genomics Data Center [2], Beijing Institute of repositories in FAIRsharing and

If you have any question or would like to give us any g ; § ; : 57 ; -
Genomics, Chinese Academy of Sciences/China National Center for Bioinformation, under accession number C_AA000000 that

suggestion/comment or report a bug, please feel free to ; : 5 r3data.
- is publicly accessible at https://ngdc.cncb.ac.cn/genbase.
- 2

Email: genbase@big.ac.cn e oroncos; V Faine .t s

R S [1] GenBase: A Nucleotide Sequence Database. Genomics Proteomics Bioinformatics 2024, qzae047 [PMID=38913867].
QQ group: 629383189
Tel: 86.10-84097298 [2] Database Resources of the National Genomics Data Center, China National Center for Bioinformation in 2024. Nucleic Acids 2
Wc;rk hours: 9:00 - 17:00 Res 2024, 52(D1):D18-D32 [PMID=38018256]. S <

CNCB-NGDC




Global Biodiversity and Health Big Data Alliance (BHBD)

d The BHBD alliance is established based on the International Union of Biological
Sciences (IlUBS), aiming to promote the open sharing of global biodiversity and

® Council Member 5 @® Regular Member 30

Regular Members:

Brazil 1 Kazakhstan 1 Qatar 1
35 11 France 2 Malaysia 1 Senegal 1
= . Hungary 1 Morocco 1 Serbia 3
Members Countries : ,
BIG, CAS QAU VIGG KAUST CcU India 1 Nep_al 1 Thailand 3
China  Pakistan  Russia SaudiArabia Thailand (As of Jun. 2024) Iran 2 Pakistan 11

The BHBD Alliance was officially established on Oct 14, 2018 BHBD Members and Their Distribution
«, CNCB-NGDC



https://baike.baidu.com/pic/%E6%9C%B1%E6%8B%89%E9%9A%86%E5%8A%9F%E5%A4%A7%E5%AD%A6/2654491/0/a5c27d1ed21b0ef49003ec77d5c451da81cb3e2b?fr=lemma&ct=single

Grants Awarded for International Collaboration

Agency

- : : oL 2019-2022, Multiple Euro 30,200
IUBS Open Biodiversity and Health Big Data Initiative 2023-2026 countries Euro 22,500
L . : : 2020-2022, Multiple RMB 750,000
ANSO Global Biodiversity and Health Big Data Alliance 2023-2026 countries RMB 300,000
Precision warning method for high-risk variants of emerging Brazil, France, RMB
ANSO infectious diseases 2023-2025 Pakistan 1,300,000
Whole genome sequencing and miRNA biomarkers for an
ANSO | enhanged understanding of mechanism of tube.rculo.sls. 2023-2025 Thailand, USA US$
infection in cynomolgus macaques (Macaca fascicularis): A 150,000
translational knowledge to clinical study
NSEC SARS-CoV-2 Network for Genomic Surveillance in Brazil, 2021-2022 Blrr?ji!{ zlgist"ha’ RMB
Russia, India, China and South Africa (NGS BRICS) Af’rica 2,000,000
CAS Global Genomics Data Sharin 2023-2025 USA RMB
J 800,000

CNCB-NGDC




/EI Computing resources: 40Pflops

7 & e, \4 e’ 1 Domestic network: 100Gbps
L i, S0 iy

o T\ 5N ‘O International network: 10Gbps
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http://www.anso.org.cn/

Thank You!

BHBD Alliance baoym@Dbig.ac.cn
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