=G

FONY
{ Feb 12, 2019

FEN)
5
e 97

TOHOKU

IIIIIIIIII

Biobank network infrastructure in Japan
for improving human health
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Genomics to health

“Improving the health of all people”

Collins F, et al. A vision for the future of genomics research. Nature 2003;422:835.



Development of biobanks for improving
human health

~1,000,000
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Biobanking and
BioMolecular resources

~60,000

as a trusted infrastructure collecting genomics,
phenotypic and life-style data (exposome data)



Tohoku Medical Megabank Project

Prospective genome cohort

Healthy Collection of life-course data

people
Follow-up study
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Focusing on the common diseases that involve an interplay b/w genetic and environmental events

Gene ¢ Environment — Phenotype

data |
Genomic data Exposome data Metabolome/proteome data ~ Phenotype data
whole genome data questionnaire data Laboratory data clinical data

SNP array data (Life style data)  ppyiglogical data

Epigenetic data



Integrated Biobank and Databank

Tohoku Medical Megabank (TMM) is an integrated biobank retaining
both biobank and genome / omics analytical facilities

Integrated Biobank

Cohort Biobank Analytical Facility
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Tohoku Medical Megabank Integrated Database “dbTMM”

t Data Access

Scientists in Academia and Industry



Integrated Database “dbTMM”

“doTMM?” integrates both health data
and genomic/omics data
concomitantly toward development
of genome medicine

150,000 participants of Tohoku Medical Megabank Project

Health Data -Demographics *Laboratory value
*Questionnaire (QA) -Physiological test

Genome & Omics Data - Genomic data *Omics data

Clinical Data * EHR data *Phenotype data

Constitution (Genomic data)
Chromosome 8 41519462 (rs515071) =TT

&

Health status (Lab test data) : HbAlc > 6.2
&

Lifestyle (QA) : Alcohol Drinking = Yes
&

¥

150,000
participants

Disease history (QA) : Type Il Diabetes = Yes

Stratification by
health and genomic data

3,000
participants




Data Collection and Integration

Data collection Cohort ID

Laboratory
Value Participant ||Physiological|]Questionnaire Clinical
& Specimen Data Test Data Data
Data { ¢
Hospitals

Blood urine testinformed Consent MRI Test
Resident Register

(Regional Hospital
Information Network)

Data monitoring / cleaning

De-idenfication

Data Integration and Standarization

Biobank § Biobank ID Investigation 1D Clinical ID C
G gec;';:::: Specimen Health Clinical _
enome Data Data Data
& Omics Data dbT MM
Data

Tohoku Medical Megabank

Integrated Database “deMM”?



“Big Data” Database dbTMM

Smooth Search of Genomic, Health, and Clinical “Big Data”

Integrated Database “dbTMM” stores genomic, health and clinical “big
data” over ~3.7 million SNV sites for 34,000 participants

1.3 trillion data entries

Statistical Characterization of Stratified Population

How can researchers understand _ o
Stratified Population narrowed-down population &@%@% Detection of statistically
3000 participants w/o browsing all the variable data? significant difference

Mother Population StatiSti_CG|_
150,000 participants Characterization

Statistical characterization of stratified population gives us a hint
for research.



Detailed Search
Any variables,
combinations,
conditions with
AND/OR /

Category Facet
Cohort type,
Disease

classification,
Omics data type /

Data Table
Data table for
stratified

population /

Graph for
Stratified
Population

Sex, Age, BP,
Smoking, Alcohol
Drinking, Disease
History

Statistical
Characteristic
for Stratified
Population
Detection of
statistically
significant
\diﬁerence



Integrated Database dbTMM Catalogue

http://www.dist. negabank.tohoku.ac.jp/

Explanations and statistical graphs
for all the variables stored in
our integrated database "dbTMM”

1,070

Alcohol drink

No (Constitutionally)
Rarely
No

Yes

10



Immanent Molecular-types and Deep Phenotypes

7 LD o

Questionnaire

Subtypes
Clinical Data - Disease
Deep
Observation Phenotype
Laboratory Value
Clinical Score Phenotype
Immanent
,
— — Molecular-type
Omics Data / -’ﬁ /L:[_‘;"A-A| Molecular
\—’ S R —
- Network
Genome Data m m Genotype
G Wy

Development of Genomic Medicine and Drug Discovery
for Inmanent Molecular-type and Deep Phenotypes



Development of Biobank Network
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Development of Biobank Network
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Development of Biobank Network

For promotion of utilization of biobank toward realization of genomic medicine,

this project aims at

¢ Research & development of biobank network by biobank cross-search system
¢ One stop service to access to biospecimen and data.



Biobank cross-search of
biospecimen and data
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Access to biospecimen
and data

G

Academia

s

Industries
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ISBER-IRL and BBMRI-ERIC Directory/Sample Locator

ISBER-IRL (International Repository Locator)

BBMRI-ERIC Directory 4.0

Biobank/Biorepository search

Sample Locator is under R&D for

biospecimen search

German Biobank Node launched Sample Locator in Oct 2019
16



Minimum Common Datasets

Category Property

Biobank

Participant

Biospecimen

Data

Last update

Biobank ID
Participant ID

Sex

Previous disease code

Previous disease name
Disease code

Disease name
Biospecimen type

Age sampled
Data type
Vendor

Platform

Minimum information of biobank

MIABIS _|CCB___|BCNet __|eagle-i _[BBMRI | Standards

ISO-8601

Biobank, MIABIS-2.0-01 ID

Participants, MIABIS-44 Personal
Identification Number

Participants, MIABIS-46 Sex
NCI Code C66731 (CDISC)

ICD-10

Sample Collection, MIABIS-2.0-17
Disease (ICD-10,...)

Sample Collection, MIABIS-2.0-17
Disease (ICD-10,...)

Sample, MIABIS-2.0-14 Material Type

Biological Experiment, MIABIS-36
Omics Technology

Biological Experiment, MIABIS-38
Vendor

Biological Experiment, MIABIS-37
Platform

17



Login

Participant



Search by Disease Name/Code

Disease name

Disease code



Sample/Data Search of Your Interest

Sample Type

Data Type



Search Results

Biospecimen/data
of your interest



Participant Details

Participant Biospecimen Data

Phenopacket



Inquiry to Biobank w/ Specimen/Data of Your Interest

Inquiry to Biobank by email



Biobank Network launched in Oct 2019
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Press Release on Oct 28, 2019



Current Statistics Biospecimen

. . 654,553
of Biobank Network in Japan
Participants Disease history
152,291
Age sampled
Data 198,968

3811 Diseases
>10 1517 Disease



Biobanks for improving human health

Collection of life-course data Biobank

Gene Environment Phenotype

Genomic data Exposome data Metabolome/proteome data Phenotype data
Epigenetic data (Life style data)  Laboratory data

Physiological data

as a trusted infrastructure collecting genomics,
phenotypic and life-style data (exposome data)
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