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2014 JSGC
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EGFR EGFR
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CRISPR

CRISPR PDX
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PDX

PDX

BRCA ATM

NPJ Precis Oncol. 8:117

DNA RNA

TOP

2 Sci Transl Med 9:eaan6556

1000

Nat Commun

11:2573

in-house FFPE MicroSEC Commun Biol 4:1396

Cancer Sci 110:1464 (!?)

2
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1.

1 TP53 NOTCH1

2 Yoshida et al., Nature. 2020

2.

RNA

Yoshida et al., Nature 2011 Down

Yoshida et al., Nature Genetics. 2013

T

3 Mimura et al., 

Blood 2026

RNA DNA
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RNA Omics

mRNA

RNA

RNA

RNA 30 Hallmark
RNA

RNA

DNA Yoshimi A, et al. Nature 2019
SF3B1 MYC/BCL2

Liu Z, Yoshimi A, et al. Cancer Discovery 2020
FGFR3 Komura K, et al. Mol Cancer 2023

ALK De Munck S, et al. Nature 2021

Seiler M, Yoshimi A, et al. Nature Medicine 2018; Yoshimi A, et al. Blood 2017
SRSF2 epitranscriptome/epigenome

Ma HL, et al. Molecular Cell 2024; Telonis AG, et al. Science  Advances 2026)
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RNAHallmark

30

Yoshimi A, et al. Nature 2019
Yoshimi A, et al. Cancer Discov. 2020
Yoshida M, et al. in submission.

CLIP-seq

MHC

Neoantigen

RNA

Seiler M, et al. Nat Med. 2018
Shiraishi Y, et al. Nat Commun. 2022
Kawachi A, et al. in submission.
Lu Z, et al. in preparation.

siSRSF2
RNA-seq

siCtrl
RNA-seq

hare
CLIP-seq

binding site

Splicing 
alteration

RBP

RBP

mRNA

Transcription

Komura K, et al. Mol Cancer. 2023
Komura K, et al. Cancer Sci. 2023
Nishimura K, et al. NPJ Precis Oncol. 2024
Tsujino T, et al. under revision
Nishimura K, et al. in submission.
Maenosono R, et al. submitted.

RNA

Technologies we are using

: m6A

Single-cell splicing analysis
Long-read NGS
Ultra-precise CLIP-seq
Spatial multi-omics analysis
RNA modifications

Ajiro M, et al. 
Sci Transl Med. 2022
Ajiro M, Kawachi A, et 
al. in preparation.

RNA

ASO

Sakamoto M et al. 
in preparation



RNA RNA

RNA RNA

20

TERT

DNA

TERT RNA RNA

Nature 2009, PNAS 2012, Mol Cell Biol 2014, Mol Cell Biol 2016 TERT RNA RNA

TERT

TERT RNA RNA

Nat Commun 2020, J Pathol 2022
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TERT

TERT

TERT

RNA TERT RNA RNA

RNA RNA RNA RNA

Nat Cell Biol. 2024 RNA RNA

TERT RNA RNA

TERT RNA

RNA

TERT
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Ogiwara et al., Cancer Discovery, 2016, Ogiwara et al., Cancer Cell, 2019, Sasaki et al., Nature Communications, 2025
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International Cancer Proteogenomics Consortium (ICPC) ICPC
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FDA AI 1000

AI AI

2016 5 Society 5.0
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2016 AI

JST CREST 1 2018

PRISM 2023 BRIDGE
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T T NK/T

Kataoka, Nat Genet. 2015; Kataoka,

Blood. 2018; Kogure, Blood. 2022; Ito, Cancer Res. 2024; Kogure, Blood. 2024; Ito, Leukemia. 2025

mRNA 100 T/B

Koya, Blood Cancer Discov. 2021

CRISPR

Shingaki, Leukemia. 2022; Koya, Nat Commun. 2024; Yamaguchi, Blood Adv. 2025

PD-L1 Kataoka, Nature. 2016 Saito, Nature. 2020

Horie, Cancer Discov. 2024

Fukuhara, Cancer Sci. 2022 2025 3

5

Saito, Nat Med. 2026
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NGS
K Kataoka, 2015 Nat Genet
K Kataoka, 2016 Nature
Y Watatani, 2019 Leukemia
Y Kogure, 2022 Blood
M Tabata, 2023 Cell Rep
Y Ito, 2024 Cancer Res
Y Ito, 2025 Leukemia

K Kataoka, 2011 J Exp Med
J Koya, 2016 Nat Commun
S Shingaki, 2023 Leukemia
J Koya, 2024 Nat Commun
K Yamaguchi, 2025 Blood Adv

J Koya, 2021 Blood Cancer Discov

K Kataoka, 2018 Blood
K Kataoka, 2019 Leukemia
Y Saito, 2020 Nature
S Fukuhara, 2022 Cancer Sci
S Horie, 2024 Cancer Discov
Y Kogure, 2024 Blood
Y Saito, 2026 Nat Med
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RET 2%

RET ( 2021.12

) (1,2) NCC (2019.6 )

(3,4) EGFR

RNA

(5-7)

RNA

1. Kohno T et al. KIF5B-RET fusions in lung adenocarcinoma. Nat Med, 18:3 75-377, 2012.
2. Nakaoku T et al. A secondary RET mutation in the activation loop conferring resistance to vandetanib. Nat Comm. 9, 2018.
3. Sunami K et al. Feasibility and utility of a panel testing for 114 cancer-associated genes in a clinical setting: A hospital-based study. Cancer Sci. 110, 2019.
4. Arakawa A et al. Vaginal transmission of cancer from mothers with cervical cancer to infants. N Engl J Med. 384, 2021.
5. Shiraishi K et al. Association of variations in HLA class II and other loci with susceptibility to EGFR-mutated lung adenocarcinoma. Nat Comm. 7, 2016.
6. Haga Y et al, Whole-genome sequencing reveals the molecular implications of the stepwise progression of lung adenocarcinoma. Nat Comm. 14, 2023
7. Nukaga S, Nakaoku T et al. Mutation of CMTR2 in lung adenocarcinoma  alters RNA alternative splicing and reveals therapeutic vulnerabilities.
    Nat Comm. 16, 2025.



2:

Shiraishi et al.,

Nature Communications, 2022; Iida et al., Nature Communications, 2025

LLM

1:

EBCall, Shiraishi

et al., Nucleic Acids Research, 2013 SAVNet,

Shiraishi et al., Genome Research, 2018; PCAWG Transcriptome Core Group et

al., Nature, 2020

Shiraishi et al., PLoS Genetics, 2015

Shiraishi et al., Nucleic Acids

Research, 2023; Nakamura et al., npj Genomic Medicine, 2024

Shiraishi et al., bioRxiv, 2025

LLM Large Language Model

1: 
(Nucleic Acids Research, 2023)

star

AWS Cloud (us-east-1)

Project
members

S3 bucket [task staus]

create

S3 bucket
[bam]

AWS CloudWatch
Event (time-based)

upload

get query-results

terminate

put task 
status

post message

Amazon Athena

6
3

4

move

2

S3 bucket
[fastq]

sra-trigger-ecsub

sra-run-ecsub

sra-close-ecsub

ecsub_upload_status

AWS ECS

5

S3 bucket
[irav]

download

task: fastq-dump task: star task: irav

create

end task

tasks.tsv
for fastq-dump

data

command

change tasks status

tasks.tsv
for next stage

Operator
1

view

7

upload

sra-virginia

tasks

prep

fastq-dump

exec

fastq-dump

irav

get task 
status

<<Put event>>

create

upload

2: 
Nature Communications, 2022
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U1 snRNA

1.

WHO Nat Genet, 2015

3,000

CBFA (Nature, 2022)

2.

U1 snRNA

Nature, 2019

U1 snRNA

RNA

3.

full-length RNA
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3. FTQC

FTQC 
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Ugai  T et al. Is early-onset cancer an 
emerging global epidemic? Current 
evidence and future implications. Nat 
Rev Clin Oncol. 2022 Oct;19(10):656-
673. 

The Cancer Spectrum 
Theory. Cancer Discov. 2024 Apr 
4;14(4):589-593.

-term yogurt 
intake and colorectal cancer incidence 
subclassified by Bifidobacterium 
abundance in tumor. Gut Microbes. In 
press.
Ugai T et al. Molecular Characteristics of 
Early-Onset Colorectal Cancer According 
to Detailed Anatomical Locations. Am J 
Gastroenterol. 2023 Apr 1;118(4):712-
726.
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1
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Research
1

(Tanaka et al., Nat. Methods, 2010; Suzuki et al., Nat Chem. Biol, 2012; Komura et al., Nat Chem Biol. 2016; Morise et al., Nat. 

Commun., 2019; Kemmoku et al., Nat. Commun., 2024; Hirosawa et al., Nat. Commun., 2025)
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Oguchi et al. Science 2024
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NET-CAGE Hirabayashi et al. Nature Genetics 2019 ReapTEC Oguchi et al. Science 2024
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10,000

AI

/ / / AI / 

  
                        

Molecular Cancer, 2024

RNA Nature Cell Biology, 2023

1 mRNA Nature Communications, 2020

Mission

Innovation

Passion 

22



Non-inflamed

Non-inflamed
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1.

2.

Tanaka et al., J Clin Invest 2014, 1; Tanaka et al., Cancer Res 2017; Yoshimoto

et al., Cancer Res 2017; Tanaka et al., JCI Insight 2023; Tanaka et al., Nat Commun 2023

3.

2, Tanaka et al., Genes Chromosomes Cancer 2023

2. 

1. 



NGS 
WES WGS RNA-seq Mission
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3. 

CAF (cancer-associated fibroblast)

2. 

1. 

CRISPR/Cas9
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Mission Passion

4. 

Wilms

3. AF10

AF10 MLL CALM

AF10

MLL/MOZ/AEP MOZ

(Komata et al. in press Nat Commun)

2. MLL/MOZ/AEP

MLL MOZ

AEP

(Yokoyama et al. 2010 Cancer Cell, Okuda et al. 2015 Nat Commun, 

Okuda et al. 2017 JCI, Miyamoto et al. 2020 Cell Rep, Takahashi. et al. 2021 eLife )

MLL/MOZ/AEP

1. MLL

MLL MLL

MENIN (Yokoyama et 

al. 2005 Cell, Yokoyama and Cleary 2008 Cancer Cell). MLL MENIN

NCT04988555)

(Miyamoto et al. 2021 

eLife, Okuda et al. 2022 Nat Commun)
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1.

2.

Mievformer

3.
HE

STRank, NeurIPS 2025
CPNN, CVPR 2026

TSK
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DNA

DNA

in vitro (1)

(2)

DNA

Cancer Sci. 2021, 112: 515

ARF/p53

Nature Com. 2019, 10: 3925

iScience 2021, 24: 102313

UV

DNA

Cell Rep. 2015, 13: 2728

Sci. Rep. 2020, 10: 5388
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Yusuke YAMAMOTO, Ph.D.)

3. miRNA

Nat. Commun. 2017;

Oncogene. 2019

Sci Adv. 2020; Cancer Sci.

2020

1.

KRAS

Cancer Lett. 2019; JCI Insight. 2021

Clin Cancer Res. 2022

2.

Cancer Res. 2019 Cancer Res.

2022 BioRxiv. 2021 MedRxiv. 2020
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p53

p53 p53
p53 p53

P53 75%
p53

p53
DNA p53

p53
p53

p53 Vol.35 No.14 Cell, Vol. 136, pp. 535-
550, 2009 PNAS, Vol. 122, No. 6, e2413126122, 2025

PHLDA3 p53 PHLDA3 p53

p53 PHLDA3 Akt
p53

PHLDA3 Akt PHLDA3
p53 p53

PHLDA3

PHLDA3 Akt
PHLDA3

PHLDA3

PHLDA3 PNAS,
111 (23), E2404-E2413, 2014

p53 p53
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CRISPR-Cas9 

Sleeping Beauty

Sleeping Beauty (SB)

SB (Nat Genet, 2015)

(PNAS, 2016) Apc Smad4, Fbxw7, Rspo2 

SB 

Arid2 Acvr1b , Acvr2a (PNAS, 2019)

CRISPR-Cas9 
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Passion 

( ) 

( ) 

(receptor tyrosine kinase: RTK)

RTK , , (

)

(1) , (2)

, (3)

(1)

KIT FLT3 RTK , ,

(GIST)

(Nature Commun. 2014;

Oncogene, 2017; Cell Commun. Signal. 2019; Sci. Rep. 2021; )

( , , , )

(2)

(Cell Reports, 2023; Sci. Rep. 2025; Subcell. Biochem. 2026)

(3)

RTK

(PLoS ONE, 2017; Cancer Lett. 2018; Sci. Rep. 2021;

JBC, 2024)

(BJC, 2020; IJC, 2023)

(2)
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1.

Tanaka et al., Nature Cancer, 2021

Miyazaki, Tanaka et al., NPJ Precision Oncology, 2023

2.

Takahashi, Tanaka et al., Cancer Discovery, 2025
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URL  

http://www.tmd.ac.jp/admissions/graduate-school/youkou/8_5d009904a0926/ 
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2025 6 10  

6 M1: 6 M2: 1  

2 D1:1 D2: 2 D3: 1  

 

2013 2025  

28 28  
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2) 6
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   11

https://www.m.u-tokyo.ac.jp/daigakuin/apply/appguidemain.html

  in.m@gs.mail.u-tokyo.ac.jp
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