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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.



~60,000

6 biobank 
network

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

~1,000,000

~500,000

Development of biobanks for improving 
human health



Prospective genome cohort

Collection of life-course data

Onset 
after 
3ys Onset 

after 
15ys
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Gene

Healthy
people

Environment

Follow-up study

150,000

Onset 
after 
25ys

Biobank

Genomic data
whole genome data 
SNP array data

Exposome data
questionnaire data

Phenotype data 
clinical data

Phenotype

Metabolome/proteome data

Epigenetic data

data

Focusing on the common diseases that involve an interplay b/w genetic and environmental events

(Life style data)

Tohoku Medical Megabank Project

Laboratory data
Physiological data
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Integrated Biobank and Databank

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

Scientists in Academia and Industry
Data Access

Genome & Omics Analysis
Cohort Participants

Analytical Facility

Participant 
Data Genome & Omics Data

Cohort

Clinical 
Data

Laboratory 
Test Data

Questionnaire 
Data

Tohoku Medical Megabank Integrated Database “dbTMM”

Integrated Biobank

Health Data

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

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

&
Health status (Lab test data) : HbA1c > 6.2

&
Lifestyle (QA) : Alcohol Drinking = Yes

&
Disease history  (QA) : Type II Diabetes = Yes

Search

Stratification by 
health and genomic data

150,000
participants

3,000
participants

150,000 participants of Tohoku Medical Megabank Project
Health Data

Genome & Omics Data

・Demographics ・Laboratory value
・Questionnaire (QA)  ・Physiological test
・ Genomic data         ・Omics data

Integrated Database “dbTMM”

Clinical Data ・ EHR data                ・Phenotype data

data



Questionnaire
Data

Informed Consent
Resident Register

Hospitals 
(Regional Hospital 

Information Network)

Physiological
Test Data

Participant
Data

Laboratory 
Value

& Specimen 
Data

Clinical 
Data

MRI Test

De-idenfication

Cohort

Data monitoring / cleaning

Specimen

Data collection

Biobank

Sequen
cing

QC Clinical 
Data

Health 
Data

Specimen 
Data

Genome 
& Omics 

Data

Data Integration and Standarization

Genome 
& Omics 

Data 

Tohoku Medical Megabank

Integrated Database “dbTMM”

DNA
Biobank ID Investigation ID Clinical ID

Cohort ID

Blood urine test

7

Data Collection and Integration



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

Statistical Characterization of Stratified Population
How can researchers understand 
narrowed-down population 
w/o browsing all the variable data?

Detection of statistically 
significant difference

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

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

Mother Population
150,000 participants

Stratified Population
3000 participants
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Men
Smokers

Statistical
Characterization

“Big Data” Database dbTMM

1.3 trillion data entries
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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 
difference

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

Category Facet
Cohort type, 
Disease 
classification, 
Omics data type



http://www.dist.megabank.tohoku.ac.jp/
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1,070

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

Alcohol drink

Yes
No

No (Constitutionally)
Rarely

Integrated Database dbTMM Catalogue
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Immanent Molecular-types and Deep Phenotypes

Disease

Genotype

Immanent 
Molecular-type

Genome Data

Observation
Laboratory Value

Clinical Score

Questionnaire Exposures

Clinical Data

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

Deep    
Phenotype

Omics Data

Subtypes

Molecular   
Network

Phenotype
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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 
u Research & development of biobank network by biobank cross-search system
u One stop service to access to biospecimen and data.
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ISBER-IRL (International Repository Locator)

Biobank/Biorepository search

BBMRI-ERIC Directory 4.0

Sample Locator is under R&D for 
biospecimen search
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ISBER-IRL and BBMRI-ERIC Directory/Sample Locator

German Biobank Node launched Sample Locator in Oct 2019
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Category Property
Minimum information of biobank

StandardsMIABIS CCB BCNet eagle-i BBMRI 

Last update ISO-8601

Biobank Biobank ID ● ● ● ● ● Biobank, MIABIS-2.0-01 ID

Participant Participant ID
○ ● ● Participants, MIABIS-44 Personal 

Identification Number

Sex
○ ● ● ● ● Participants, MIABIS-46 Sex

NCI Code C66731 (CDISC)

Previous disease code ICD-10

Previous disease name

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

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

Biospecimen type ○ ● ● ● ● Sample, MIABIS-2.0-14 Material Type

Age sampled ● ● ●

Data Data type
○ ● ● Biological Experiment, MIABIS-36 

Omics Technology

Vendor
○ Biological Experiment, MIABIS-38 

Vendor

Platform
○ Biological Experiment, MIABIS-37 

Platform

Minimum Common Datasets



18

Login

Participant
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Search by Disease Name/Code

Disease name

Disease code
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Sample/Data Search of Your Interest

Sample Type

Data Type
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Search Results

Biospecimen/data
of your interest
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Participant Details

Biospecimen DataParticipant

Phenopacket
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Inquiry to Biobank w/ Specimen/Data of Your Interest

Inquiry to Biobank by email
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Biobank Network launched in Oct 2019 



　　ウェブサイトへアクセスする
https://biobank-search.megabank.tohoku.ac.jp/
※こちらから利用IDを取得してください

　　検索条件を選択する
　　 （性別、病名、試料種類など）

　　リスト表示される
　　 （メール問い合わせ可能）

お問い合わせ

※本事業は国立研究開発法人日本医療研究開発機構（AMED）による平成30年度「ゲノム医療実現推進プラットフォーム事業（ゲノム研究プラットフォーム利活用
システム）」に係る公募にて採択され実施するものです。
研究開発参加機関：東北大学 東北メディカル・メガバンク機構／東京大学医科学研究所（バイオバンク・ジャパン）／国立精神・神経医療研究センター、国立循環
器病研究センター（ナショナルセンター・バイオバンクネットワーク）／岡山大学（岡大バイオバンク ）／慶應義塾大学／（一社）日本生物資源産業利用協議会

 AMED ゲノム医療実現推進プラットフォーム事業（ゲノム研究プラットフォーム利活用システム）
（事務局：東北大学 東北メディカル・メガバンク機構 広報戦略室内） 
 Mail : cross_search@pr.megabank.tohoku.ac.jp

横断検索システムの使い方
３ ステップ

1

2

3

開発スケジュール

2019年 春
プロトタイプリリース

2019年 秋
初版リリース

2020年 秋
第2版リリース

2022年 夏
最終版リリース

※ 画面はイメージです。

条件にあった
結果を
リスト表示

検索条件
を選択

Press Release on Oct 28, 2019



Current Statistics 
of Biobank Network in Japan

Participants

試料

解析情報

Biospecimen

Data 198,968

654,553

Age sampled

Disease history

152,291

153,357

3811 Diseases
>10 1517 Disease



Collection of life-course data

Onset 
after 
3ys Onset 

after 
15ys
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Gene Environment

Onset 
after 
25ys

Biobank

Genomic data Exposome data
Laboratory data

Phenotype data 

Phenotype

Metabolome/proteome data
Epigenetic data

data

(Life style data)

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

Biobanks for improving human health

Physiological data
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ToMMo has more than 380 members including GMRC / TCF

Thank for your help and cooperation ! 
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--
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