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Analysis of regulatory factors of PD-1 antibody cancer immunotherapy related to

the crosstalk between immunometabolism and gut microbiota.

Hatae, Ryusuke

3,200,000

PD-1 90

AuC0.91 AUCO0.96 JCI Insight 2020
PD-1
Sci T™M 2022 JCI
2024

We analyzed blood samples from 90 lung cancer patients before and after PD-1

antibody treatment to evaluate plasma metabolites and lymphocyte markers as predictive biomarkers
of therapeutic efficacy. A combination of gut microbiota-derived metabolites and
redox/mitochondrial-related metabolites achieved a predictive accuracy of AUC 0.91, while immune
parameters including exhausted CD8+ T cells and mitochondrial markers yielded an AUC of 0.96 (JCI
Insight, 2020). These findings were presented at multiple academic conferences and featured in the
media.
Building upon this work, lymphocyte markers were applied in a clinical trial combining PD-1 blockade
with a metabolic modulator (Sci Transl Med, 2022), and the potential of soluble immune checkpoint
molecules as biomarkers was also reported (JCI, 2024).

PD-1



PD-1 PD-1

X 1:PD-1F R E TIET R —HREDFLEEE) o BRA 2L M
IHILE—EEEHEDA DA

EERE +4—Jtiila | pD-1[HEEIRAE EMALTAER
T (ShavRUTIFLS (SFaVFYTIELS
IHLEF—RBHE) IHRLF—REE)
e O TN | s /e® 8 N
PD.1 T igﬁmnﬂ \5\..: ; ' b J sg{%fmm ‘\..0.'/‘\ ,,/"
O Bamey dfpnuziﬁ?'jz
T | Yo,
PD-1 ey T I
RO I A)LF—E f#ERO I L F—FE
KMEMABL R MERA DAL
Chamoto K, et al. PNAS 2017
PD-1 T
MiygiimaM, et al. Nat Immunol 2017, 1
PD-1 T
PD-1
X 25252 3]
D1 H2 HRBHER
bt A BESAA
(NSCLC) 54 HMBE 254
2 4 3 WHEE 22N
EELRIEA (KE)7 A
$R10 (1st)
0 week AL
GC-MS
—— £ (2nd)
LC-MS TCA 2 week |+«=fIDRER:
$R10 (3rd)
dweek | =ETEGRE
| t¥f: 20778 B DR BB MR |
247 ( 2 | s MR STEB O Y > SR —H — R4 |
ROS PD-1  Tim3
Treg T T-bet EOMES 5
( 2 CD8+T
PD-1

Validation cohort 24 NSCLC



PD-1

3 :PD-1fu kB DOPD- 1K E B E L
THRENEEORBEYMOLE
v P . PR
ShaRYT °
] ﬁ%@ﬁ;
|TCA cycle
‘H‘:?&ﬁﬂiéo.}, i LFyo A&
AUC 0.82( 1] :'f
) T S A
log2 (fold change)

PD-1

w

Vol

[N]

=

[EEN
logl0(p value)

4

Higher in non-res Higher in responders

PD-1 GSSG

AUCO0.91
PD-1
(Gopalakrishnan V, et al. Science 2018)

(Pallister T, et al. Sci Rep 2017) H4: REMESENEEOIORN—5E

PD— REDEBLTE=2LITES?
PD-1 responders % PD-13i4K
Responders
PD-1
SARATD bt 4 J0)
ﬁﬁfm ﬁﬁf%
BRmE > REMRROEME
(IRE) (B : 3P RFUTREER S EY)
(#ER)
CcD8'T PGC-1
CD8'T
(
)PD-1"d9" CD8* T
4 PD-1 AUC 0.96
AUC0.80( PGC-1 )
PD-1hish CD8* T
CcD8'T CDa'T
CD8'T PGC-1

AUC 0.96



PD-1*CD8" T PD-1"d" CD8* T PD-1
non-responders PD-1"d"CD8* T PD-1'ow
orPD-1CD8*T IFNg GZMb Ki67 T-bet
EOMES CTLA4 TIM3 PD-
1hidh CD8* T T
5 :responders)CD8 THIFIM SO
SFUT7EEABRNCEERER
@ Non-res Res
lot
CD8'T I i
CD4'T — . Mitosuperoxide(SOX)
Mito CD8/CD4 index =
PD-1 responders Mito (MFI) of CD8 / Mito (MFI) of CD4
CD8+T i 20 Mito SOX CE?/CDA E.ndex
PD-1 CD8'T PGC- %;: — _;
1 =00 non-res  responders
24 validation cohort
AUC 0.92
PD-1 2
2020  JCI insight
(Hatae R et a. JCI insight 2020) 78 23
PD-1 I UMINOO0017854
EGFR PD-1
18 EGFR 11
median PFS
CD8" T (Tanaka K et a. Sci Trand Med
2022)
PD-1
PD-L1
PD-1 CTLA-A4 T
PD-L1 CTLA-4 PD-1/PD-L1

(Hayashi H et al. J Clin Invest 2024)



2 2 0 1

Hatae Ryusuke Chamoto Kenji Kim Young Hak Sonomura Kazuhiro Taneishi Kei Kawaguchi Shuji 5
Yoshida Hironori Ozasa Hiroaki Sakamori Yuichi Akrami Maryam Fagarasan Sidonia Masuda
lzuru Okuno Yasushi Matsuda Fumihiko Hirai Toyohiro Honjo Tasuku

Combination of host immune metabolic biomarkers for the PD-1 blockade cancer immunotherapy 2020
JCI Insight e133501
DOl

10.1172/jci . insight. 133501

Chamoto Kenji Hatae Ryusuke Honjo Tasuku 25

Current issues and perspectives in PD-1 blockade cancer immunotherapy 2020

International Journal of Clinical Oncology 790 800
DOI

10.1007/s10147-019-01588-7

4 0 0

Hatae R, Chamoto K, Kim YH, Honjo T

PD-1high peripheral CD8+ T cells are associated with responsiveness to the PD-1 blockade therapy in NSCLC patients.

78

2019

Chamoto K, Hatae R, Honjo T

Metabolic biomarkers for the PD-1 blockade cancer immunotherapy in NSCLC patients.

78

2019




PD-1

23

2019

Ryusuke Hatae, Kenji Chamoto, Young Hak Kim, Kazuhiro Sonomura, Kei Taneishi, Shuji Kawaguchi, Hironori Yoshida, Hiroaki
Ozasa, Yuichi Sakamori, Maryam Akrami, Sidonia Fagarasan, Yasushi Okuno, Fumihiko Matsuda, Toyohiro Hirai, Tasuku Honjo

Combinatorial host biomarkers for the clinical response to the PD-1 blockade therapy in NSCLC patients

17

2019

PD-1
http://www.kyoto-u.ac.jp/ja/research/research_results/2019/documents/200130_1/01.pdf







