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Biobank in China - What are biobanks?

Common Keywords:

* Name: Biobank, Genebank, Biorepository, Biological Resource Center (BRC)
* Function: Structured collections of biological samples/specimens and associated data
* Purpose: for research studies, preserving human genetic resources and biodiversity

 Activities: collection, processing, quality control, storage, and distribution
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Biobank in China - History

Collections of Animal specimens
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First zoo in China (1907). Animals imported from Hamburg e g X HRAE W BIARE

kept in Beijing Zoo. First collection of animal specimens for Empress Cixi




Biobank in China - Modern biobanking in China

1994 2008 2011
Immortalized Cell Bank of Shanghai Biobank China National
Different Chinese Ethnic Groups Network (SBN) Genebank (CNGB)
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1990 2000 £ 2010 Today

2003 2009
China Kadoorie Beijing Biobank of Clinical
Biobank Resources (BBCR)




Biobanks in China — Development Trend

Biobank as Essential Tool for Research

Sample collection for particular testing in individual experiments
No routine sample sharing with other laboratories

Transform from single-gene to multiple-gene or genome-wide study
Transform from single-center studies to large-scale multicenter studies
Needs of larger sample quantity

Must have systematic collection of samples and data
Needs for wider sample sharing and phenotype data sharing




Biobanks in China — Biobanks and Databases

Growing Number of Biobanks and Databases in China —
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Freshwater Algae Culture Collection

. Biodiversity sample at the Institute of Hydrobiology China Center For Type Culture Collection
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Biobank of Peking University,
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Biobanks in China — Genetic Resources Management

Genetic Resources Management in China

To better protect and use the human genetic resources in To implement Nagoya Protocol and to regulate collection,
China and promote international collaboration with equality usage and benefit sharing of biological genetic resources in
and mutual benefit China

Interim Measures for the Administration of Human Genetic Regulations for access and benefit-sharing of biological
Resources genetic resources
Published in 1998 Public solicitation in 2017

Human Genetic Resources Management Regulations
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Biobanks in China - Data Management

Growing Data Output

Measures for the Management of Scientific Data
1ssued by General Office of the State Council in April 2018

« Strengthen the life cycle management of scientific data
* Promote the development and utilization of scientific data,

* Promote open sharing of data and data security
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Most of the scientific data are uploaded to international
databases outside of China (e.g. NCBI, EBI, DDBJ).
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CNGB’s Approach to Sample and Data Sharing - Sample and Data Sharing

Sharing platforms in China

National Human Genetic Resources Sharing
Services Platform:

Facilitate analysis of genetic and environmental
factors in population evolution, physiology and
development of major diseases. 15M+ samples

World Data Center For Micro-organism:
Comprehensive information on culture collections
world-wide. 3M+ micro-organism

National Forest Genetic Resources Platform:
Strengthening the collection, preservation and open
sharing of forest germplasm resources. 150k+
Species

And many more...
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CNGB’s Approach to Sample and Data Sharing

Mission
A platform for integrating resources and capabilities to support the
development of the life sciences and bio-economy in China '
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Writing
platform

Reading
platform

Approved by government in 2011, with new facility launched in
2016, CNGB is:

1. An integrated gene bank consists of “Three Banks and Two
Platforms” structure:

*  Biorepository

CNGB '.\If.iorepository Database Living biObank_,,-*"I'App|ications
*  Bioinformatics data Center k )
* Living biobank of animal, plant and microorganism @ «—
*  Digitalization platform (Reading platform) Industry

*  Synthesis & Editing Platform (Writing platform)

2. A non-profit organization, all information is freely accessible to
the public in order to support the life science research industry.




CNGB’s Approach to Sample and Data Sharing - CNGBdb

China National GeneBank database (CNGBdb)

A Unified Platform For Biological Big Data Sharing . ~
10 TB+

Metadata

Provides services including data submission and storage, automatic archive
and management, full retrieval and download, intelligent computing, and

visualization of biological data.
3 Billions+

[d resources IE esources - °
L 3 Indexed data items

CNGBdb 500 TB+

China National GeneBank Search examples: CFTR; Oryza sativa; CNPhis0000101; CNL PMID27902407 Araeediecarehs .
Archived data

DataBase

10+

T s 5‘ =
A [Ty < = . .
Data resources Sample resources CNSA Scienrtific database Analysis SClentlﬁC datab ases
12+ bicinfarmatics sub- E-BioBank for sample sharing CNGB data archive service Cover 10+ research areas BLAST and other tools
darabazes
L] .' Literature
0 o Data resources ¢+ Literature ( 29,471,857 ) »Protein( 134,065913) » Sample { 10,073,626

) CMNGBdb hosts a vast amount of molecular data and »Gene ( 22,744,142 ) » Sequence | » Experiment { 5,515,456
5 other information that is indexed by CNGBdb Search. 2,136,651,182) )

e o : » Variation { 763,230,128 )

Fo Read more » Project ( 356,282 ) » Agsembly ( 2,390 )

httEs:“db.cngb.org‘
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CNGB’s Approach to Sample and Data Sharing - CNGBdb

* Immunity

* Tumors

* Pathogens

* Microorganisms
* Rare Diseases

* Species Diversity

Data resources Sample resources Submission Scientific database Popular science

CNGBdb

China National GeneBank DataBase
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CNGB’s Approach to Sample and Data Sharing - CNGBdb

Cancer Data Integration and Analysis Platform - DISSECT

Function:

W SNV &indel
ChY

W Expression

* Based on ACMG dynamic interpretation function Modul . = v

* Integrating multiple cancer databases, such as CNGB, ICGC, TCGA
» Covering the main organs : lung, liver, stomach, brain, etc.
Data:

* 69 projects

* 27,044 individuals Not only a database, but also an
« 39,212 samples analysis and solution platform ]

0604

o 24.7GB result data -
& ICGC Data Portal

* 9.823.462 variants -
. Cancer Projects Q  Advanced Search A Data Analysis € DCC Data Releases & Data Repositories

37 cancer types (incl. subtypes)

e.g. BRAF, KRAS G12D, DO35100, MU7870, FI998, apoptosis, Cancer Gene Census, imatinib, GO:0016049

Data sources : BGI, CNGB, ICGC, TCGA, MSK-IMPACT, ......,
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CNGB’s Approach to Sample and Data Sharing - CNGBdb

Chinese Millionome Database (CMDB)

-- Supporting publication while protecting human genetic resources

 The CMDB delivers variation information and scientific insights derived from the analysis of millions of
Chinese sequencing data, and promotes genetic research and precision medicine in China.

* Info: detected variants and the corresponding allele frequency, annotation, frequency comparison to the
global populations from existing databases, etc.

* Data are archived ONLY in CNGBdb. Data are kept within the border.

* Archiving, analysis of omics data with controlled access.

CMDB ABOUT GWAS ~ APIDOCUMENTATION LOGIN

Cell

ARTICLE | VOLUME 175, ISSUE 2, P347-359.E14, OCTOBER 04, 2018
Genomic Analyses from Non-invasive Prenatal Testing Reveal Genetic C H I N ES E DATABAS E

Associations, Patterns of Viral Infections, and Chinese Population History SEARCH FOR INTEREST

Show all authors = Show footnotes

DOI: https://doi.org/10.1016/.cell.2018.08.016 =
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Sample / Data Users

g
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China National GeneBank Database (CNGBdDb)

Samples
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Data
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GeneBank

resource sharing platforms

China National Domestic and international
Collaborators

Specifications and Standards
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The portal links sample / data users
and holders.

Info of samples and related data
(e.g. omics) shared in the data
portal.

Samples collected by CNGB, by
collaborators and samples on other
sharing platform.

Facilitated by clarified
specifications and standards.

Protected by regulation and benefit
sharing mechanism.




CNGB’s Approach to Sample and Data Sharing — E-Biobank

E-BioBank (EBB)
* Data portal for sample sharing
* Build bridges between sample holders and sample users

* Creates an open and fair environment for sharing of biological samples
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CN5ebb2000001 Ursidae Ailurcpada melanoleuca BAC library 386000
|
CN5ebb2000002 Asparagaceae Cordyline fruticosa (L.)... Specimen 1
’ RN © SR, BaEE. OnRes. EeEe
201 6 HERERR ; e
CNSebb2000003 Elzeagnaceae Elaeagnus conferta Roxb. Specimen 1 NEEROWRE: SETEE. SUSEEE. hENTEs. CEoEnamsR
CNSebb2000004 Meliaceae Toana diliata M. Roem. Specimen 1
| BFEEER
CNSebb2000005 Fabaceae Dalbergia sissoo DC. Specimen 1 OHIRA : BEN (TR EERERTE.,

A

485k samples / 5.5k species Shared sample information Online directory of biobanks




CNGB’s Approach to Sample and Data Sharing - E-Biobank

| EERIEER
EMSHEERRAEEIERTM. B, SENSEREEEE. B TENRREHERCEENEREE.

1. Search target sample
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National
CNGB Genegank
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cngb-ebb@genomics.cn, TIEAR
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CN5ebb2000001 Ursidae Ailuropoda melanoleuca BAC library 386000 CNGB Gaint Panda BAC library...
CN5ebb2000002 Asparagaceae Caordyline fruticosa (L.)... Specimen 1 CNGE Ruili botanical garden p...
CMN5ebb2000003 Elaeagnaceas Elacagnus conferta Roxb. Specimen 1 CNGB Buii-botamical garden p..

BaE:

BGI

EfthEHBRERS: SAMNISTT0342
AFFHEE: 2019-01-30
HEHEE: 2015-01-30

2. Detailed sample information

MEEE

HBR&S #HES THRS AFRES it

CMNShis0046812 CNXhis0119000 CMNRhis0123700 Cordyline fruticosa

AFFs SMCREEETT 3zt
BGISEQ-500 PAIRED I =ama

4. Sample
request
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3. NGS raw data download

B rRER

\ =4
L1 €L100025395 101 17 1.fq.gz
L1 CL100025395 101 17 2.fq.97
L1 ¢L100025395 101 18 1.fq.gz
LI €L100025395 101 18 2.fq.gz
L1 ¢L100025395 101 19 1.fq.gz
LI €L100025395 101 19 2.fq.gz
L1 €L100025395 101 20 1.fq.gz
U1 cL100025395 101 20 2.fq.gz

Fih
8.0 GB
8.3 GB
7.0 GB
7.1 GB
7.7 GB
8.1 GB
6.8 GB
7.3 GB

=
2018/5/11 £4-8:00:00
2018/5/11 £45-8:00:00
2018/5/11 £4-8:00:00
2018/5/11 £45-8:00:00
2018/5/11 £4-8:00:00
2018/5/11 £45-8:00:00
2018/5/11 £4-8:00:00
2018/5/11 £4-8:00:00




CNGB’s Approach to Sample and Data Sharing — Sharing Platform
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CNGB listed in biobank catalog of the National

Human Genetic Resources Sharing Service Platform
"W -

RESULTS OVERVIEW@

Repository | NGB, Shenzhen (235)
Refine search sAdd search field || New.search
Show 25 * entries Filter records: |
| Sclentific Name & Country Record No. Repository Type
KR B10K-DU-002-10 CNGB ONA
Al CNGB ONA
Al B10K-0U-001-39 CNGE DNA

Information of samples are shared via GGBN’s portal

BREET)
vvvvvvv CONTACT

10314 138 5560 0
] o

W

Information of 16,612 samples are shared via Biological
Resources Service Network Initiative, BRS

\ nvl ™A i
VV L)\ .vl WFCC-MIRCEN World Data Centre for Microorganisms
A  HISTORY NEWS WORKSHOP  DATABA

(14

The WFCC-MIRCEN World Data Centre for
Microorganisms (WDCM) was set up as a data center

of the World Federation for Culture Collections (WFCC).
The WDCM is a vehicle for networking microbial resource
centers of various types of microbes.|t also serves as an
information resource for the customers of the microbial
resource centers.

7

Collaboration with WDCM




CNGB’s Approach to Sample and Data Sharing -- prospect

* Better sharing = more sample / data utilization = more knowledge output
* Looking for more collaboration with other biobanks and databases
 Build a network of biobanks and databases to create better sharing mechanism

* Promote life science development for better life and better society




CONTENT

3. Standardization

-
] !‘-."1

. 'y
X

-

L8

China

National
CNGB GeneBank

-—

f,@%’:gﬁ




Standardization — CNGB Standard Framework

Following the framework in standard

development Biological materials

Including whole procedure of sample store,

read and write Associated Data
Considering QC, verification and validation...

57 <
3 °
2 %
& i
$ %
] %

Quality control
Format
Verification

Data Sequencing Validation

Data Analysis

Gene synthesis

Gene editing




Standardization — CNGB Activities

TC participation

e International: 2 ISO/TC
* National: 2 SAC/TC

Standards involved -

« 41SO projects v“3 )

W50 MGE MDE WTE QB

CNGB standards

o

* 4 National projects
* 10 Provincial standards
* 7 Group standards

* 14 Enterprise standards

QB

TB

DB

GB

ISO

= Published

= In progress
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Standardization — ISO Participation

ISO/TC276 - Biotechnology

Joined in 2013, when TC founded

One of the mirror committee organizations in China

[ R PA PR SR Lo A 5

FrZEp4 (2013) 1755

E 5 btz S R TR ERRbrEfLZH 2L
MPEPIEIARTIARZE D12 (ISO/TC276 )
FE] B AR 1 SR AT SRS L 52

FEA BRI, R TR EEEER.

FER KB RE (X THF FRARBEMA R “EHH
R” ArEAFE A ZE R4S (ISO/TC276 ) P ik i EH A 0 Ao &
4 ) Fr CHEYI 538 5y o5 T 8 i b R AR EROR AR
A 7&IBIS0/TC276 B LAt B Hbr
HiE R ) (W HEL20131556 5 ) &, 29K, FEREN P &
R & 4 5 mE AR E AR/ & AR A S B 4 IS0/TC276), X
F I1S0/TC276 TAESE B, A REAMAT MESE, hEHFE

Mirror Committee Remarks of SAC

ISO/TC 276 N 442

RESOLUTIONS ADOPTED BY THE TECHNICAL MANAGEMENT EOARD IN 2018

TECHNICAL MANAGEMENT BOARD RESOLUTION 832018
Adopted by correspondence on 2018-07-26

of Technical Committes Chairs (July 2018)

The Technical Management Board,

Appoints the following chairs of the respective technical committees for the term as indicated
below;

NominationgigaChair (Twinning with DIN)
150/TC ZTWSAC] 2018-2021

TMB resolution of Vice Chairperson




Standardization — Participation in ISO/TC276

WG2: Biobanks and bioresources

* ISO/AWI 20388 The collection, processing, transportation and
storage requirements for animal biological materials

* ISO/AWI 23105 The collection, processing, transportation and
storage requirements for plant biological materials

ISO/TC

276 WG3: Analytical methods

* ISO/PWI 23511 General guidance of cell line authentication

WGS5: Data processing and integration

* New proposal General Requirements for Metagenomics Data
Processing




Standardization — Participation in SAC/TC559 & TC387

SAC/TCS59 Bio-Specimen & TC387 Biochemistry Products and

Testing Technology

* Member of SAC/TC 559&TC 387

* Lead and participate several biobank related national standards

No.

Title

GB/T 34798-2017 Formats specifications of nucleotide sequence database

20184422-T-469

PRIBFEARE S DEEREIE

20162695-T-424

& A E R 5T )

20184467-T-469

W EL SN RS O 53 7 A i IS




Standardization — Prospect

* Standardize biobank management and operational procedures

» Share best practices with other biobanks to achieve “One standard one test accepted everywhere”

* Continue to support genomic studies and build international standards

HREE 505000
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z 5 WORLD STANDARDS DAY
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One standard #Emgnm; ?;:mmns AND
One test REVOLUTION
Accepted everywhere 2018/10/14
ERGANEEESE ERREHErERe
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Conclusion

We need:

* Establish more integrated and structured biobank network throughout

China for better data and sample sharing
* Synergy in standards development on international stage
* Increase interoperability for data and sample processing among biobanks

 Partner with ISBER to develop best practices

Owned by All, Done by All, Shared by All.




https://db.cngb.org/
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Welcome to visit our website

THANKS
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