2020 2023

CGAS-STING

Investigation of cGAS-STING pathway activation and its effects on anti-tumor
immune mechanisms

NI1BE, AYANO

3,200,000

CGAS-STING

50% CcGAS STING
T -

CGAS-STING T
CGAS-STING

CGAS-STING, a part of the innate immunity system pathway has been described
to provide anti-tumor immune effects. In this project, we aimed to discover the activity and
efficacy of its pathway in pancreatic cancer and to propose a novel therapeutic strategy for this
dismal disease. Both cGAS and STING expression was observed in approximately 50% of pancreatic
cancer cases, suggesting that the signaling was intact. The signal activation and the tissue
infiltration ratio of cytotoxic T-lymphocytes were positively correlated, in addition,
characteristic differences were also observed in the stromal tissue surrounding the cancer cells
corresponding to the presence or absence of the signal. These findings suggest that the

characteristics of the cancer-associated fibroblasts might also be involved in the infiltration of
cytotoxic T cells and anti-tumor immune effects.

CGAS-STING



B X C—19, F—19—1 (Jth)

1. ERBLYFIOLE R

Tl 2 OFEIZIBT D RPEFEIE DT SYER T 25— T, B 23 W) TIE RS Z O RS M 13
D TRV, EZERRAE T O S MHIEAG T O FEBL L~ UL R EIE EAETFRIMEN &0 D s R
LD ENG, IO TH R0 TR B EICEEE 5 2 T D 2 LM
MEND, Lidio T, BEEEIZ R 287 2R RIS 2 455595 5 2 C, Rk %
FF D7D ORI 72D,

TR RSN TN D3 F — B2 51K (Pattern Recognition Receptors; PRRs) /9%
ITF L, U A NVAREG 7 E OB ENICE Y IAE N R TH Bk DNA % RN D
HHEbRT 27 YL E 72 5T K 9 FHORE L AT LA EIEHEILT 5, T OBE
IZEFRBRO L LT —HOBEEHEICB N THLEEEIINDI IR INETHLNTEY,
JEGMHAEIC bR E - 6T T &Y 95, 2D PRRs D—>T&H 5 cGAS-STING > 7 )
AR TAMIRE PN DNA % U > K& LT Type-I interferon 72 ¥ DR AT 5, Zic k
DHEGE DT T = 7 X — L X b iabEEME T Ml (Cytotoxicic T Lymphocytes; CTLs)<As bk
#ifi@ (Dendritic Cells; DCs) 72 & OIEMAL AR Z & TGSl Z 7' 1 7T A0 x| fa5
DHEFFITE . THETHWL ONDEETZ O 7 F AR IHE S TWD 2 &7 8y
INTWDH A, g (231 D& I3 o 7o, BB IC W TEZ K DGERET = v 7 RA
v MNHEEOGFEIMEMERNCH D, FOHEBA & U TIEERE D S 0w S5 aEimibiivmg
REIZk Y, CTL oEMia~DORBEPEEEIND Z ENEL LTET LN, FREEFIZE
7% ¢GAS-STING > 7 F VOIEHALIKEEZB OGN L, V7T a2FERIcary he—L352
EMFTRE & 7o UiE, BEGSRE I R 2 0] - 7= FrBl OTRIEERIE O 2 #h 0 L 7p b LB 2 7,

2. WIEDOBR

[ IE 1 O cGAS-STING DOIEMEALIZOWTEIRT A L 2O BEEL Lz, £7-, Zh
FCOMETHIRREZIZI ba v R TIZEBT 20 FHMAEFEEA H =X LZFEITEB L
THHNEED TEZE RS, cGAS-STING ¥ 7 F L RENIEMEALT A 720D ) T R
LTCIParRUTDNAIWCER L, R har RYTHEZGISEZT2OOFEANE L TX
ZME T BH3 mimetics & L THEZL OEANEARINTWD, IFRKZRI har K TRE
2 K B RHEH) 72 cGAS-STING o 7 F - OiEMH b 2R AL L, BataED -,

3. WFEOFL

AUSERRE CIILL FOHEBIZ LD » THRFT 2D 7=,

(Db bRl & OHIC BT 5 ¢cGAS-STING 3 7' /LiEtE L ~UL D@1 5%

cGAS-STING v 7 F /M2 L TIXRIBESC HE T OIEHE (L L~ Lz O TORENR H -T2 b
DD, BRI BT DWE LR o Tz, Lz TRIFGERETIE, T HEREEZHNTCED
TEMEAL L AVEEl 21T » 72, AMVEHIZBIBR S 7= R B 78 Bilds L Ve b s M fa ik 5 f
1% LS L e 005 L OV R 4 L 7 8 v T 4 2 7 BATVN, cGAS 35 L UF STING D58
AT, BRI R R BRI B L, BBV LT LI LT,
(2)cGAS-STING > 7" F /b L)L & H g S 2 #5229 il i 1208 L~ L D 142

AT D > 7L LU B & KRR 35 1 2 Hulid 5 B e oo 28 Ml iR & ORIl DU THEfl
ALYt % FVEIES LTz, EISHIAEREZ IV ¢GAS knock-out ¥k & 1EA%., trans well I > /3
— % M T ecGAS-STING 7 F /L DA HE & 505 il i 0D F2ER Dl A= (T B U FH B & B8l 42 T &
HETINEHBE LT,

(3)BH3 mimetics |2 & % ¢GAS-STING 7 F /LiE AL D@1 52

BH3 mimetics T % Navitoclax AV, T bz U 7HEIZE S cGAS-STING ¥ 7 )L
TEEEFFED A RIZONWTHRET LTc, 7T VRO TRICH H2EER DU VB hL~ L%
TITAR LTy T 4T BLIORLR—=2—7 v AT TFHi L7,

4. MREBRE

WL OMMOFEIEIZEB VT cGAS
F 721X STING ¥ BmHI e = | B2

B ENRVTTFNALVDEKTIZDA ~ CGAS/STING

WoTNDZ EINRENTND, . = Poiveegatve (ré)
e N N I A el S ) = Negatvemegatve (red)
cGAS 18 LY STING D458 #HHk

(bFR O H T T2 8 2 A K
DIERF] TR —FLHEEN TD cGAS
B LW STING ] 5 DI ELH e
BENT- (double-positive), F
7z, double-positive #f & EILISDIEGNZ 3 1T I 7R A2 i L7z & Z A, double-positive
FECHRBICAEFENGEDZEEW LN LE (K1), F£7-. double-positive #f & Z 1L LD
BECIL CTL 21X U & LT, SR> Natural Killer (NK)#iIE 7 SIS REOH L E 2D
SO EE DR L~ UZEW DR H VD . cGAS B L O STING D3I 5 DRI EWER] TH
BRI D Z L2 BT Lie (K 2), WERERALAL C i3 UIX LIRS BE IS L L7285 A O

%
g

=~ D-positive (n=40)
=~ non-D-positive (n=38)

50

Probability of Survival (%)

p=0.006"*

T T 1
0 500 1000 1500
Days after surgery




MYEDFFERTER S, = D 2 & MK FEIHFI RS i
DOFERFE~DIRFE 72 E 2T BRI/ > TWDH Z N
TRENTWS, CTL OEIc W THRHE ICH>WT XY
B 2D T L 25, cGAS B LD STING ©

mmmmmmmmm

@
mmmmmm

a8

o

L . . - T35S § § 8 8 §
double-positive Ff T3 ML B2 2 HE ) b %ggE £ 4z 8"
nee £l
= =

FREPNER I 2T T2 CTL ORBEEN R 5N D DI
wL (X 3 ARKHD) . ZHLIFL D non double-positive #
Tl CTL VXAVEAAR 2 (R C 72—/ E L, A~ B KT LTz (K 3 fR
o, $WVWT, ZORBLLVOMENREMEOBIZE D LONE I NERIET D720, KIE

Bl Do-SMA i it e 5.7~ © itk

&

CD8a

-
0

-
Y

non-D-positive

CD8a positive area

in stromal area (%)
°
o

0.0

b v~ L DRz 17, CTL @
R L~ & OFEBIVE A fifHT L
e, AEZREMITERD bk
Mololod, BUE R OMEE IS
DWTHEHT 2D 7=, IO
7 T oM OE M e
heterogeneity 3% 5 Z & 237K
SINTEY, ZOMEITmMEE

PED & D L IFIED & DI/ HA
I, FwIMEED~—J—&
RN D Meflin & TIMP-1 O3
S BIZoWTHREZED A,
double-positive FEFIIZ ISV T &
DEDOFRBNTLEL TWD Z

D-positive

o " @

ERRENT, Trans well F ¥ 23— (X 4 £) & T2 [VE - iz e o 5258 2 Tl

cGAS-STING ¥ 7 F NAEMHAVALER &2 U 72 WEE CITB B ERIZ B 1 5 Meflin & TIMP-1 O3
HMETT5LEBICCTL O FEF v o N—~Di@iTar ha— LB FERELI R o7
3. cGAS-STING > 7' F WAEMAL 24T - 7= B CILRE R EMIEIZ B 1T 5 Meflin 8 X OV TIMP-1 @
FEHIIMRT-N, CTL O FHF ¥ o N —~DiEFHE (K 4 F1) & 2 D Fia g ENE Z -

X 4

Cancer cells

CRLIA

1 b: CAFs
| c: infiltrated cells
] d: cancer cells

[ T+NK cells

Imune cell infiltration,

(vs. veh)

(5]

Cancer cell viability,
Arbitrary Uni

60000

*kE

r
40000

20000

]

*okk

[

n:
*
*kk /M

7= (X4 £),

BH3 mimetics % i\
7= ¢GAS-STING 7
TG TEE DR
A T ¥ . BH3
mimetics & L T
Navitoclax Z H\ >, £

| (calcein-labeled)

FHDIZI b=
U7 AMNERE A E Z
THE I NI DONT
Wt L7z, Navitoclax L% OI by RY T BT AZ T ayT 4 o728 WT, 2 b
2 KU 7 DNA G H 7B Th 5D TFAM OB HEZR S, S b= FU 7 DNA Ok
HOFBENHERTEZ L L HIT, cGAS-STING ¥ 7 F L LR—F—T v A ICB VLG
M EABIOENTH DA N A ORI EFPRD 51, Navitoclax (2 & 5 cGAS-STING
TR T D TFEE LTAI THL Z a2 R LI (X5),

AAF TR X 0 e
JE I B 1T 5 cGAS-

cGAS agonist: -
CAF: -

CBAS agonist: - + - + - +

CAF: - -
cGAsHT

CAFs + + o+ o+

GASKO

& 5

reporter assay

IFNa IFNb

STING 7 F /LD
PEAL L ~L & I
BAE~OHED Y 2 5
MICT D ENTE
o TRETZIOVT
TV G A DTEE
PR XORFr~0Y

Relative expression level

veh S6& Nav

Relative expression level

veh 56 Nav

-
@«

= [FNB1 prom
=3 IFNB1 prom Mut

(vs. Luc)
s

Arbitrary Unit
<

veh S6 Nav  veh 56 Nav

IJN— hEREET S
HLDOTHDZ EFMbL TV, AEOEMEMIEOMEE & EEMBENH S Z 1Tmbi
TWRoT-, VIRNE CREEMRIE oo RA2EET L2 L0 & L THMEIINL TV,
VAR TR —/HE PN C© LB EVEAARIZ heterogeneity 239 0 . T DZEENI—HETRNI LAVURE
NTW5D, KEFEOREIZ LY, ¢cGAS-STING > 7' /L & BB o Ko FE R B LTI
B2 B M AR L~V T OFEM 22 AT O L BEVED AR & 7e o T, FEIBIE BRIV T cGAS-
STING > 7 F /WAEHAGIZIN 2., R E AR K 5 o M e iRl D BERE & 220k 35 2 & A3
B |\ B3V DI o AT I~ DR ) e T LA A= L 725 T EIRIB I LT,




4 4 1 2

Kabashima A, Matsuo Y, Ito S, Akiyama Y, Ishii T, Shimada S, Masamune A, Tanabe M, Tanaka S. 12

CGAS-STING signaling encourages immune cell overcoming of fibroblast barricades in pancreatic 2022

cancer

Scientific Reports 10466
DOl

10.1038/s41598-022-14297-5

Akasu M, Shimada S, Kabashima A, Akiyama Y, Shimokawa M, Akahoshi K, Kudo A, Yamaoka S, Tanabe 11

M, Tanaka S

Intrinsic activation of B -catenin signaling by CRISPR/Cas9-mediated exon skipping contributes 2021

to immune evasion in hepatocellular carcinoma

Scientific Reports -
DOl

10.1038/s41598-021-96167-0

Ayano Kabashima, Shu Shimada, Masahiro Shimokawa, Yoshimitsu Akiyama, Minoru Tanabe, 28

Shinji Tanaka

Molecular and immunological paradigms of hepatocellular carcinoma: Special reference to 2021

therapeutic approaches

Journal of Hepato-Biliary-Pancreatic Sciences 62-75
DOl

10.1002/jhbp.874

EeelLN H. Buckarma, Nathan W. Werneburg, Caitlin B. Conboy, Ayano Kabashima, Daniel R. 0"Brien, 18

Chen Wang, Sumera Rizvi and Rory L. Smoot

The YAP-Interacting Phosphatase SHP2 Can Regulate Transcriptional Coactivity and Modulate 2020

Sensitivity to Chemotherapy in Cholangiocarcinoma

Molecular Cancer Research 1574-1588

DOl
10.1158/1541-7786 .MCR-20-0165




SETD1A

122

2022

CGAS-STING
https://www.tmd.ac.jp/press-release/20220630-1/

(Masamune Atsushi)

Mayo Clinic




