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ゲノムスクール

“Genome School” as a recurrent education program:

To deal with the changing era of genome sciences



Company Category
Hitachi High Tech Biotech
Agilent Biotech
Vizgen Biotech
Nikon Camera
Iwai Chemistry Chemistry

Shiseido Cosmetics

Mitsui Chemical Diagnosis
G&G Diagonsis
SONY Electric
Mitsui Knowledge Inc IT
Bitz IT
Amerief IT
Dynacom IT
TechMatrix IT
Fuji Film Pharma
Eli Lilly Pharma
Astellas Pharma

Novogene Service Provider

Sumisho Pharma International Trader

Delegate Companies for the first “Genome School” (1-Nov 2023)

(19 companies of various categories)
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Date Topic Lecturer

1-Nov Opening Yoshinori Murakami

Yutaka Suzuki

13-Nov BioBank Yoichiro Kamatani

Koichi Matsuda

20-Nov BioInformatics Yuichi Shiraishi

Tatsuhiko Tsunoda

21-Nov Common Diseases Norio Ozaki

Seitaro Nomura

27-Nov Infectious Diseases Yoshihiro Kawaoka

Hiroshi Yotsuyanagi

28-Nov Cancers Hiroyuki Aburatani

Shunpei Ishikawa

4-Dec DataBase Riu Yamashita

Seiya Imoto

11-Dec Policy Making Cabinet Office

AMED

Module 1: Lectures by Distinguished Professors at U Tokyo 



・Sequencer： NovaSeq6000 (DX)ⅹ 1台

・シングルセル： 10X Chromium x 3

・Pathology： Microtome/Cryostat

/Keyence+ CODEX x 2

・Robot： XT-AUTO/Hamilton/Analytik Jena

・(Cluster server＠KOG: 2500 core; Luster 2PB/Tape 6PB+ GPUx40

・Sequencer： MGI T7 x 1; G400 x 1

Sequencing core lab at LISDAC, Univ. of Tokyo

・Sequencer： NovaSeq6000 x 2台

・Nano dispenser： Mosquito（LV/HV/Dragonfly)

※Xenium/StereoSeq in preparation

・QC：TapeStation/FemtoPulse

・Robot (MGI)： STP3000/NE960

・(Cluster server: 800 core; Luster 600Gb/Tape 1PB+ GPUx12)

・Sequencer： PromethION x 4

WGS：50,000/year

WGS：10,000/year

Secure Computational System



National Cancer Center East Hospital

Application of our omics platforms

Allow me to talk about cancers, not bones, joints or muscle…
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Nature 17 papers
Nature Genetics 72 papers

International Collaborations

Published papers Distribution 
of biomaterials

Achievements of Bio Bank Japan Project

Nature 17 pcs 72 
papers

Domestic collaboration at LISDAC

2021 2022
DNA sequencing
NovaSeq6000 119 130
MGI T7 3
Single cell analysis
scRNA-seq 38 43
TCR reperpoir 7 3
scATAC-seq 3
scMulti 7 13
long read sequencing
PromethION 7 13
Spatial analysis
Visium 15 26
CODEX 13
Proteome analysis
Olink 1



Rapid Updates of the Analytical Instruments in 2022-2023

$1/Gb ($100/100Gb=30X).

Neo-NGS (Short)

Element Genomics Singular Genomics

※2022：Patent of Illumina expired

Long read(Update)Short read (update)

T7 (MGI)NovaSeq X

$2-3/Gb ($200/100Gb=30X)

PromethION (ONT)
Onso (PacBio)

Revio (PacBio)

$10-20/Gb ($1000-2000)

Fidelity Q30（99.9%）

Spatial (mRNA)

Xenium
(10X Genomics)

Fusion (Akoya)

Spatial(Protein)

Stomics
(BGI)

Visium ver2
(10X Genomics)

Serum protein

Olink

・DNA Sequencer

・”Functional” Genomics
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“complete genome”
(Telomere to Telomere)

Background (1)



Investments on Genome “Sequencing” as a national policy

US：Precision Medicine Initiative (PMI): 11 B JPY

Japan （BioBank and Database infrastructure）

• Launch of C-CAT at National Cancer Cencer.
• BioBank Projects: BBJ, ToMMo, NBNC

China：13th 5-year plan: 1 T JPY?? 

“UK BioBank”

“US ALL”
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Genome sequencing as a national policy 

gene genome Big Data

“Our Future Health”

Beyond・・・

Background (1)

UK：Genomics England: 33 B JPY 



“Functional” analysis of Genomes; Beyond the sequencing

PCDH15 as an “associated 

gene” of Bipolar Disease
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***P < 0.0001

8,708 cases of Genome sequencing
•BPD: 1,818 cases
•SCZ: 3,014 cases 
•ASD: 1,205 cases
•Healthy: 2,671 individuals

Kushima I and Ozaki N et al., Biol Psychiatry 92,5 p362-374,2022

Spatial Gene Expression Analysis of the Desease model/ Patients

Validation using post 
moral human brains

Gene Expression 
aberration in Frontal 
Cortex

Statistically 
relevant but not 
always useful 

for drug 
development。

PCHD KO mice WT mice

Xenium: in situ profiling 



Perspectives on clinical applications

1

2

4
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Typical EGFR LUAD (Ex19 del)

EGFR TKI？

ICI？

No needs for treatment

Chemo therapy？

Local behavior

Modeling

Local profiles are highly diverse;
Without acquiring genomic mutations

Patients separation
Driver mutation (genome)

Also considering pathological inf.

->Novel concept

-More precise medicine

-Global 

-Static

Towards “Next Generation” 
Precision Medicine  

->”Molecular targeting drugs”

-Local/Dynamic

-DDS/Combination therapy

For complete elimination

Pro-inflammatory

Anti-inflammatory



Regional Cancers: ATL (Adult T cell Leukemia)

Valemetostat (just approved in Japan;
Under review in FDA)

Changes of clonal structure

Clones expanded 
in the relapse

are being analyzed

Yamagishi et al Nat Commu 2021

Yamagishi et al under review

Relapse

Distribution of ATLs

Subtypes



As one of the first test sites worldwide; Xenium set up

Lung cancer
ASD

Custom

Pre-made

Mouse brain

Beast cancer

US/SW/SG/JP Staffs

※With 10X CEO/CTO

CDP ID: 9GT3BT



10x Team Set UP

California, US Kashiwa U Tokyo



Single cell (Fixed)Spatial Analysis
Mouse brain (Xenium explore)

Image

mRNA coordinates

Cell/Nucleus coordinates

mRNA count per cell All the data is “numbers”, therefore, does not contain any personal information 

Output Data Format

1st line：gene name
2nd line： cell ID
3rd line：Expression

Olink (Proteome)

NPX-normalized expression data

Easier data sharing??



Possible pre-symptomatic disease stage

Egg Birth Growth
Regen
eratio
n

Aging death

Inherent base

Immune aging
Cancers

Genome

Epigenome/Transcriptome

Disease risk Disease

Individual diversity

-Risks of various diseases may be inferred from the “omics” status at the given time

-Omics status should be described as the modification to the original genome sequence

-Single cell analysis of health/elderly individuals…
Blood sampling

Smart Watch Monitoring

B

CD14+Mono

CD8+T

DC

FCGR3A+Mono

Memory CD4+T

NK

NKT

Naive CD4+T

Platelet
T

unknown

Private cohort (Kashiwa-
City)

Municipal Office and Hospitals Data analysis

Foods・Sleep・Exercise

（Hypothesis）

Total “memory”

（Action）

Interaction with Environments
Medical History

Kashima et al Exp Mol Med. 2022

Some individuals are originally less reactive regarding their immune responses？
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Actions at Japanese Government

31-Mar New Technologies

30-Jun Data Sharing

13-Jun Experts Adviaory Board

Mishima (AMED Chair) decides 

The adjustment expense of 2023

AMED: R&D Grant of 2.5B JPY for three years

Cabinet Office: Strategic meeting



Recurrent program at U Tokyo, DSTEP

Education Network “D-DRVE” 

Answers returned from >100 companies

Affordable Cost
>1M JPY：40%

Immediate Needs 
for “GenomeSchool”
YES= 58%

Questionnaire to Private Companies:
~Needs for the “Genome School”??



GTB Bio-innovation Promotion Areas
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Global life 
science 
business 
hub in the 
heart of 
Tokyo

From LINK-J HP

4. Nihonbashi Area3. HOTS HILL

湯島

(Hongo/Ochano
mizu/Tokyo 
Station Area)

The Largest 
Concent-
ration of 
Academia 
in GTB

From Press Release

The Biggest
Science City 
with Various
Institutions

From brochure

1. Tsukuba Area

The Open Innovation City with 
Direct Access to Haneda Airport

5. Kawasaki Area

An Innovation Hub with the Largest 
Wet Lab, in Collaboration with 
Neighbouring 
Hospitals

Shonan Health Innovation Park

7. Shonan Area

Innovative City Focusing on 
Health and Medical Care

Tokyo Industrial University BioJapanYokohama City University

6. Yokohama Area

Note 1) In addition to areas above, Shinjuku, Shinanomachi, 
Waseda, Tsukiji, Daiba, Tokorozawa, and Wako are 
emerging areas.  
Note 2) As new areas are developed, area definition 
maybe restructured. 

The Smart 
City with 
Top-Tier 
Universities 
and the 
National 
Cancer 
Center

Todai
Kashiwa
Campus

National
Cancer
Center

Chiba
Kashiwanoha

Campus

From Kashiwanoha Smart CityHP

2. Kashiwanoha Area

8. Chiba/Kazusa Area
The Research Base of Plant, 
Immunological Medicare 
and Biomanufacturing

Kazusa DNA 
Research Institute 

Chiba University

NITE 
Biologica
l 
Resource 
Center
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Venue

Yaesu Academic Commons
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Module 1: +Practice at Genome Core Lab at  U Tokyo,Kashiwa II Campus 

Learning the latest Spatial/single cell analysis



PPP1ｒ１ｂ

Previous platform

Single cell resolution measurement of the “disease” cells

Altzheimer’s Disease

Jan. 2023

Invasive front in cancers

画像（資料）提供：日経ナショナル ジオグラフィック

22

-10-



23

Eric Green

Director, NHGRI, US

Professors of U Tokyo

Sue Hill

CSO, NHS, UK

Time to re-start/further accelerate the international collaborations!!



Olink：Plasma proteome 3000 proteins

Human Cell Atlas
Asian Immune Diversity Atlas (AIDA)

Single cell cohort analysis（UKB: 0.5 M people） Status of “Frail” may be also reflected there

Possibly diverse immune landscapes:  Needs for the international collaboration;  

BB Sun et al., https://www.biorxiv.org/content/10.1101/2022.06.17.496443v1.full.pdf

S Yazar et al., Science 2022

https://olink.com/about-us/contact-us/tokyo

OJ Luo et al., Nature Aging 2022

24
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・シークエンサー： NovaSeq6000 (DX)ⅹ 1台

・シングルセル： 10X Chromium x 3

・Robot： XT-AUTO/Hamilton/Analytik Jena

・(Cluster server＠KOG: 2500 core; Luster 2PB/Tape 6PB

・シークエンサー： MGI T7 x 1; G400 x 1

教育用の拠点のUpdate (東大柏拠点を例に）

・シークエンサー： NovaSeq6000 x 2台

・Nano dispenser： Mosquito（LV/HV/Dragonfly)

※Xenium/StereoSeq

・QC：TapeStation/FemtoPulse

・Robot (MGI)： STP3000/NE960

・(Cluster server: 800 core; Luster 600Gb/Tape 1PB+ GPUx40)

・シークエンサー： PromethION x 4

WGS：50,000/year

WGS：10,000/year

民間でも利用可能なデータ解析環境
（NBDCの定める“機関外サーバー”基準を満たす)

社会人リカレントプログラム”DTEP”

参加企業

文科省データ人材育成ネットワーク
“D-DRIVE”

東大柏の葉での既存の教育の枠組み

国内有数のデータ産生・解析拠点



“Kashiwanoha” Cohort study

Blood sampling

<50s, 50s, 60s, 70s, >80s
>10 individuals for each

Life Data

Smart Watch

Apri for: Foods, Sleep, Exercise, Medical Check-ups

scRNA analysis for healthy (elderly) individuals: 
>100 samples analyzed so far
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