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At metastatic diagnosis After subsequent lines of therapy
@
ﬁ‘ + Key pathological information = Important for research and discovery
- £ | *Ability to assess non-DNA biomarkers - Critical if assessment of non-DNA
o E {protein, RNA, etc) biomarkers needed
o
2
: g
= 5} * Longer turnaround time for sequencing » Requires repeat invasive procedure
= = limits first-line precision-therapy selection | - Longer turnaround time for sequencing
T | - Limited tissue quantities can constrain results may hinder rapid selection of
E breadth of testing or cause assay failure therapy
2
o = High concordance with tissue biopsy * Non-invasive, easy to obtain serial samples
— g‘ « Ready sample availability « Captures haterogenaous resistance
% H = + Rapid turnaround to facilitate first-line alterations
o é precision-oncology therapies * Rapid turnaround can enhance clinical-trial
E - Baseline for subsequent liquid biopsy enroliment
w
s )
3 E‘ + Parallel assessment with fumor testing - Cannot assess non-DNA biomarkers
3 § increases cost
5 E + Cannot assess non-DMA biomarkers
2

CT images: Oncol Lett. 2023 Jul 24:26(3):389.

Nat Med 26, 1815-1816 (2020).
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NGS and Automated Robotics System
Multi-omics analysis for NGS libraries 5
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Interpretable Feature Extraction
and Spectral Clustering on gene
expression data
Expected Data Format:

Gene expression data (Count/TPM/FPKM/RPKM/CPM):

sample 1 sample2 sample 3 sample N
0 Gene 1 231 967 o 312
Gene 2 15 25 825 o
2 Gene 3 36 4531 21 321
3
4 GeneN 1578 5 644 .2
Theinput bea.csv ining gene expression values, where gene
names and i ion and meaningful

analysis, it i: toinput a filtered g , such as those identified by differential
expression analysis (DEGs).

Meta data:
id label
0 sample 1 0
sample 2 1
2 sample3 1
3
4 sample N 0

The input data should be .csv of Meta data. Notice: Please avoid uploading fles that contain
personal information (e.g., names, dates of birth, addresses, or any other personally identifiable
information).

Step1: Data upload

Please upload the gene expression data

Drag and drop fle here )
(O Browse files
Limit 200MB per file » CSV
Please upload the meta data
Drag and drop fle here
@ o Browse files

Limit 200MB perfile + CSV.

Nagumo Y, Ye X, Shi T, Mathis BJ, Sakurai T, Nishiyama H.
Front Immunol. 2026 Jan 6;16:1629001.



UC46_3 PBMC
UC46_3 cfDNA

UC46_3 FFPE
UC57_1 PBMC
UC57_1 cfDNA

UC57_1 FFPE
ucCs8_1 PBMC
UC58_1 cfDNA

UC58_1 FFPE
UC60_1 PBMC
UC60_1 cfDNA

UC60_1 FFPE
ucCé1_1 PBMC
UC61_1 cfDNA

UC61_1 FFPE
uce2_1 PBMC
UC62_1 cfDNA

UC62_1 FFPE

FRHITERY;
X %Ml:/

FGFR3
BXFIL
EELER

0—0

Distal promoter
[e——

B2M
SXFILt
FIRET

Distal promoter
]

=

Proximal promotg Proximal promoter
o

Core pron ote: Core promoter
1

o A Expression
UC46_3 PBMC LIRE_ N -
6.02 UC46_3 CFONA ——r L
| 1 UC46_3 FFPE — gL
ﬂ . i UC57_1 PBMC ——yryrpr———L
. UC57_1 CfONA ——yrpmrr———L1
ﬂ . UC57_1 FFPE — b g +——L
0l UC58_1 PBMC ——yrrmmr— -
3.65 UC58_1 cfDNA W"-" — il
_m—mi_lﬂ_m.l UC58_1 FFPE — 4 irgmrr— L
Le6 UC60_1 PBMC —— g ———.
_LH—M—L“—L«-L UC60_1 cfONA — b gLl
e ' UC60_1 FFPE — L
. 369 UC61_1 PBMC J,]1."... ~h
I UC61_1 cfDNA Ty S
E— UC61_1 FFPE 4
T UC62_1 PBMC —— 7y
2.1 UC62_1 cFONA —— gL

_ .

UC62_1 FFPE — g ———L

13? LFSH% /°

A Expression

-1.74

0.12

-0.25

-2.51

-1.51

-4.55

UC46_3 PBMC
UC46_3 cfDNA

UC46_3 FFPE
UC57_1 PBMC
UC57_1 cfDNA

UC57_1 FFPE
UC58_1 PBMC
UC58_1 cfDNA

UC58_1 FFPE
UC60_1 PBMC
UC60_1 cfDNA

UC60_1 FFPE
UC61_1 PBMC
UC61_1 cfDNA

UC61_1 FFPE
UC62_1 PBMC
UC62_1 cfDNA

UC62_1 FFPE

LCK

B XF L

FEET

Distal promoter
| |
Proximal promoter
o
Core promoter
1
- l “‘L”

Ul b

Ll |
AT |
S 1 Y

b0t 1,
Vb

_hELd_mm_l_

PRI |
.3

il DG

_grﬂwm_l_
WL
SIS | N

T— X —MHIFHD

A Expression

-2.65

-1.47

-4.05

-0.99

-1.31

-1.45



HRT 4 7 ZAFEECKADNAX FIALERNT & A AT I L 3

BT IERMT O 4 — Liquid Biopsy Precision Platform -

OO0OO0O0 o000

R

”3?3'21% ‘/ —Jb

T — 4 -
BRERTE 4R A )

( et
G

o« CfDNAXF DR R LIV XNGS
e —470—0B#L

- EEBREBEDOMmL

- EERIFR D EHE




	スライド番号 1
	PIプロフィール
	本プログラムでの研究課題の概略
	転移性尿路上皮癌における�リキッドバイオプシーの臨床的意義
	ヒューマノイドロボットとNGSを用いた�次世代統合解析ワークフローの開発
	筑波大学人工知能科学センターとの共同研究例
	代表的標的遺伝子におけるプロモーター領域の�メチル化パターンと遺伝子発現の変化
	ロボティクス支援cfDNAメチル化解析とAI統合解析による�診療支援技術の将来像 – Liquid Biopsy Precision Platform - 

