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In this study, we found that SCD1, a fatty acid metabolizing enzyme, is
expressed in cancer cells and immune cells including T cells, and suppresses anti-tumor immune
responses. In cancer cells, SCD1 reduced chemokine production partly through B -catenin signaling,
resulting in suppression of tumor infiltration of dendritic cells and subsequent T cell induction.
SCD1 also impaired T cell function directly via increasing ER stress. Administration of SCD1
inhibitors to mouse tumor models enhanced the induction and tumor infiltration of dendritic cells
and anti-tumor CD8+ T cells, and its combined use with anti-PD-1 antibody enhanced the therapeutic
effect. In lung cancer patients treated with anti-PD-1 antibody, serum SCD1-related fatty acids at
baseline were correlated with response rate and prognosis. Therefore, SCD1 is one of the

immunoresistance mechanisms, and a potential diagnostic and therapeutic target for cancer
immunotherapy.



1. FFEBRAASAIDE R

Gogi T = VA N E TEPRAN ISR R A7 CD8Y T a3 SRR =i L T
ZARHE (T cell inflamed) T, 23 A MR IE 5 M 2356 BL9-% PD-L1 1245 PD-1 Ptk =7 =74
—CDS8" T AR OMHIZFEBRL | EIAEEALRRCV > Sk O ATV —CD8" T M D BaFE - /3L A2 e
LT, BARIIEZ PR CE DGR ® D, — 7. ZLOMRATITIEHRATD CD8" T MilafEEH =ML 72
< (non-T cell inflamed) , T PD-1/PD-L1 HUABAMDOIEF N RITRERITHY | DK EL TL AR
BB R 038 25N TRY, EOMRALTARED B BRI TV,

WFFEAERE 1T, MR EAR T J8 BURAT S 002 SRR 1210 . MBS IS RIS 7 217
DETE T IAT T LI TRIEIRREN RIp 5 L BN L T&E T2, £ L THAE IR T-B-catenin 2
FDTLEL, CD8 =7 =7 #—T Ml OF 5 - JEGERNME T35, HEkaYAY A FEILIE D non-T cell
inflamed V7 XA T ODHFEHEEZHREL CTETz, SODITARY T XA TIL, BRI A AF{LEESE stearoyl-
CoA desaturase (SCDN) @RI T HZ L% RWE LT, £ TABFSE TIiX, BAE R -B-catenin LA
B CHEESE SCD1 & L LTS AR EDAEIA L L1, FTLWS A S FRIEB R O et E
(R R Nl N Byl

2. FERDOBEH)

ARBFIECIE, FEIE-C AR 72 OEE R IR E Wi &~ 7 AR E 7 V& - SRR iR b
1240, 1) non-T cell inflamed W7 XA 7 IZBIF AN ABG T IEHCEIRE R E N E G T508A
GIEFREDIRI | 2) AW 7 247\ BT DARMGER R R CREPEM 03 S A S R IE DA A~
— I — LR D ATREME DR, 3) RV T XA IZBE T 5 SCD1 [HEHK/eE73, PD-1/PD-L1 PHEA I
e U7 B DS A SR FRIE D OF I SEIC 72 2 TR A T L,

3. FRDFE

(1) MABEELARHEEE OB 5125\ T, 2SATEAR T-B-catenin P FEFKCAR IR HIE% 3 SCD1

FHESE £/o~ T AR VIR~ DB R B FE AL DR FBLR shRNA BAIZLD /o777 %,
MR BIR T /7T UM~ AR E R T, DSAEAR FIE ARG I FRBE 38 5L 5 D3 A 5052 I~

DYERZEfRATLTZ,

(2) FEEIEITOWTIE, T MfE-CHRR R 22 8 O e EMAa %, flow cytometer <° IFN-yEAE S
DS ARG E MR E OFURFERAY T MR RS CREHTL 72, B-catenin 7 F V&5 - 77
JVIREF % Western blot VE72E % N THRMT L 72, B &0 irds 2 VTR TR I 31T D IR 2
ELT,

(3) EDIARZR~TAREN /MR E W O~ AEIGET VAL T, in vivo TOMRA
PN FRAT LT,



4. WrIERE

(1) <UVREFET V&RV SCD1 FRESRD I AGRISE~DIER ORRE
~UANEEET L ~D SCD1 PREIEE 512X0 | ISR HI R GED B, DR ERIL CD8?

T HIFBR B0 E LT, S-S HU R R R CDS' T MR E A58 Hiv, SCD1 [ fE kL

~ULTHIEE T ARG E OMENEN AL 2O MLE S ESHUL R R CD8' T Ml 7% 81 R4

U CHUEE S AR ES T HZEN AL 2072, BRI 512 XY, ik, L, Vo il

FBUNT, SCD1 IHEMEDIES (2 LIRNA L AL LI F VR IAK ) DSBS,

(2) BAKRITRITDRABETFOREIBRAMBER OB ROBRE

SCD1 FHEIE T AMIEEZ in vitro TR 5D &, B-catenin 27 T /WIE5% 1 L CRERIR AR 27 L
—MERZEL DT DAL DFEEAENINUT-, ~ T AESE T /WZ SCDI [LEIAF 5954, fhk
Fa D RESEHZ I ASHE N L | RS HUR AR S T IO 35 B LR iR SR Tz, EHIC T AN
AR~ SCD1 AR T AIZE DR F LR, BLO shRNA HAIZLD /07 ¥ T Fa VT, i
RL~ULTD in vivo ZALERFILIZEZA, BAFIIRIZIH BT SCD1 IEBADE KEEETHE
DERE AT,

(3) T MRECBHRKMIIEIZ 1T 2B ABE OB R AHEBER DB R OBRET

SCD1 /77 I h~7 AN AMBEE AL § 5 LM A OB RIFIHI S, B HURAE A T Mo
HERRDHNT=O T, A8 EREMIIZIHBVTH SCDI (X I/ EA 352 L AvRe S,
% Z T SCD1 FEHFHED T Mla-CHLR ML ~DIE 2T L72&£2 4, SCD1 PAEHHEIL, EH#A91Z CD8*
T HERR OISR IFN-yR° CCLA4 728 DY A NIA LR TN AL DPEAZSER T HI L, -
T MRS ML REZ IR T DL BN/ o7z, EOERBETEL T, BSAMBIZ 31T HB-catenin
T NAEREF /2D, SCD1 BHE KL ER AR REK T &L T T MarEE% B 58 92 Al REME 3 /Rig
7z, SCD1 [HEFHIZIVEARESIND T, BDAMRIVLEUEES T Mido 1 £<
SCD1 PLEHKE 5Tk, TR AMBENDD 7T A2 FEARETRA N AT — e > TR A E N
V7 — &N, ZOBITHFESN TURGITIRE T2 T My, J0ZLDr 00 ZE5N THWb
FHILITED, PUIEE o Z A DR S D FTREME DS R S du7z (K1) .

(4) SCDI1 FHEHKL PD-1 Hilk Pt A IC L DHUBBBE R R OB

SCDI1 FHEIEHT PD-1 HUEO PSR OWT, IO~V AT T L CTRETLIZEZA, fIIE
HIZRIE R RPNRO DN, Fle~v T AEGEEZBAEL 72 SCD1 /vy 7T 7Y AT, Hi PD-1 HifEo
EVBIRZIR RO BT, LT2A3o T SCD1 LERIFEL GIE T = 7R A L ML ESEZ O T 220 1
HI7R G DS A S RIE B S O R AR AV RE LT,

5) BABEBEERBREZAWBW A A4 ~— T —DRE
RG2S AR D Ml 7 B 72 B AR 7 FRATIZ LY, B-catenin <7 F /L3 JLHEL . SCD1 FEL &<,



CDS'T ffa D fEE = 23 720 Y non-T cell inflamed V7 ZA 7 BRI E STz, KV THAT7 T, T Hl
R DR L72 DA FURE AL T 5D DNA 898 IR LG EIE, B- V7 = [HEZES SCD1 R
FEHL PD-1/PD-L1 Fuik%a0F 358 & BN A S0 i iEZ B R TEL Al RetE NS5,

HL PD-1 HURIAFRZ 2 7= I/ NI G 25 A FRE O TRFERT O L% 7 SCD1 B A Ie 2 E L 7= L
25, SCDI {EMEZE XIS 505 2 5ND/SVIRA LAV EE - OLITF U R LE DS TRIRATICE E O B
TlX, §TPD-1 R 5EDOEBNRETFTHNRR THST-O T, EMIATH SCD1 23HUIEEE T Alfa)S
KNI S A HENE, £7- SCD1 FHESEPT PD-1/PD-L1 HiihZ 0 28 A M A S IERR R O
AIREMEDS RS T,

E3:9)

ARFZETIX, DSAMAE TIX, SCD1 (XA BE 1-B-catenin 7 F /L EX G HMEIZAEH LT, 7 €D
AVFEADIK T2 LT, MEERITEEIR AR CHUE S CDS'T MRS A 2 Mfl 52 &, 72 T Ml T
I%. ER AR ATTHEZ S ECERHNEI T 2L ABNNT/Y , SCD1 B 5y 13, S ASEERIE

DLW /Afﬁﬁ‘?éﬁ&fx@%é ERHABLMNIZ ST, v T AEREET L~ SCD1 BHEIKE 51X, HifE
% T AN A 58 L CL U PD-1 SUAD SRS S R R 9528725, SCD1 LEHIT, 4% D
GRS IEPRIER T A &7 5 AT REME

MRSz, S, ENRC, 23S NitE SCDIRER O fEAHF
BT EMAH BT OB 52 ER ST . 'gw, Bt ASAPD- 1A A5
*Co -
VBB, AFIE T, S R 7273 A oY N
HAMmE 8 . CoSTTHIR RE: 1

REIZI W T, A AiE R -B-catenin & SCDI sco1 4

SCDIBE:. |
AR e IS 5952 L, $7- SCDI (’) VRN

PHEEFR DI T = 778 A L N HL 2 SR A S iy g SV LAB

Wi nt’B catcnm ER 5119“ ‘ PV VR
LT A D AR R A e et
ATF3‘ ”“l & 2o
LS B RS, A . SCDI . ¥ . ) |
A= ccLag 2K “ e
B R N — 7 DIL7R LI LD IE #4bhqy 4
S0 95 2 D 3 I L T A A S IS R IR D Wﬂm?ﬂigﬁiﬁf RLSFUR LA
ATTIE Ui
B A S S U5 RIS CDS TRRORS : wsnEE 1 7 S
< B[ 3R>

Katoh Y, Yaguchi T, Kubo A, Iwata T, Morii K, Kato D, Ohta S, Satomi R, Yamamoto Y, Oyamada Y,
Ouchi K, Takahashi S, Ishioka C, Matoba R, Suematsu M, Kawakami Y. Inhibition of stearoyl-CoA
desaturase 1 (SCD1) enhances the antitumor T cell response through regulating B-catenin signaling in

cancer cells and ER stress in T cells and synergizes with anti-PD-1 antibody. J Immunother Cancer. 2022,

10(7): €004616


https://pubmed.ncbi.nlm.nih.gov/35793868/
https://pubmed.ncbi.nlm.nih.gov/35793868/
https://pubmed.ncbi.nlm.nih.gov/35793868/

37 22 4 19

Katoh Yuki Yaguchi Tomonori Kubo Akiko Iwata Takashi Morii Kenji Kato Daiki Ohta 10

Shigeki Satomi Ryosuke Yamamoto Yasuhiro Oyamada Yoshitaka Ouchi Kota Takahashi Shin

Ishioka Chikashi Matoba Ryo Suematsu Makoto Kawakami Yutaka

Inhibition of stearoyl-CoA desaturase 1 (SCD1) enhances the antitumor T cell response through 2022

regulating B -catenin signaling in cancer cells and ER stress in T cells and synergizes with

anti-PD-1 antibody

Journal for ImmunoTherapy of Cancer 004616
DOl

10.1136/j itc-2022-004616

Ohta Shigeki Misawa Aya Kyi- Tha- Thu Chaw Matsumoto Naomi Hirose Yoshie Kawakami Yutaka 32

Melanoma antigens recognized by T cells and their use for immunotherapy 2023

Experimental Dermatology 297 305

DOl
10.1111/exd. 14741

31 27 4

Cancer immunotherapies

The 1st International Symposium of Clinical Immunology

2022

Development of Combination Immunotherapy Based on the Immunological Subtyping of Cancer

9th US-JAPAN CONFERENCE ON ONCOLOGY

2022




Immersion in the understanding of cancer immunology

26

2022

Yuki Katoh, Tomonori Yaguchi , Akiko Kubo ,Takashi lwata , Kenji Morii , Daiki Kato, Shigeki Ohta , Makoto Suematsu ,
Yutaka Kawakami

Combination immunotherapy trageting stearoyl-CoA desaturase 1 (SCD1) with immunosuppressive activity

51

2022

49

2021

Cancer Immunotherapy The Past, Present & Future

Oncology Keynote lecture

2021




PD-1

36

2021

Development of cancer immunotherapy through elucidation of human immune responses to cancer

79

2020

(Shiomi Takayuki)

(80348797) (32206)

(Kubo Akiko)

(50455573) (32612)







