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Abstract B, BEAAZHHETEIRETF IV IORSA D NEERNFWECSVESENFALCHL T, ¥

BlIC&k > TREFREMIIE (ICD ) 2FETEETRNAGRRISEEART 2 ABEOEILEHE
ELTWVWB, XFER. EICAFECHRRABARNLEYORAIV-_VTORKRAHL I21LE
WMCOWT, ESICHMZICDEERBOBMTZIT o oo Ko, ICDFEEBEDIN
ViVoRERREREILL 1=,

ICDFENIETHHCRTEREICIFERA KL A & ¥Unfolded Protein Response ( UPR ) A'B8 5
TRENBEETNTVND, TCTUHEYUXTHAMRELEZICUPRBEOES JFIILEBIC
DVTHREL . RFINER1KE TPERKD FRICH DelF2o00 U BRILAHEEL . TDHRCHOP
ORBANLF Uz, £z, PERKEEZZHAL EBICCRTREQIPHIFEEBE iz, 2hsnl
ENS, LEWXIZ &L BICDFHEEIZIFPERK-elF20 2B D FHLABEELTVWR EEX SN, &
B, FFVARAVVTRN—LBERIISEVTE, ATF3IZEH ZUPREES JFHIILEEFHOREN L
ATBDENMHALE, MATRRLEWZIC OV TEEN AMREMKE AV TERINEROCRTER
HICOVWTHRELED, CE55RHFEICRELELEMELRL TCRTRENEBERERETH
21,

Rz, XORAEBMRZETHEL ZBALB/CCrSIcN VAL RKARBRILEN EREL . BEE &
CEBSLUREE., VONBICST32REELMERICOVTIMEL 2 AT T AEBRICE T
2CD8OB D BRI OB S ML . BRARAFRILEND N RRENE, 12 LCDS
BB METHIRIZRES & O'FoxP3Z M O FIHMTHRHBY BL TR EAARO S hizizd, BRNEHRA
AGRBERIGEBMRBRICOVTRRYFHICHETITIXEN D, AMRTREE W IZFHRICDFES
B OVWTSEEINVivoZEEH BT EZHO D T, BENMAEEICTL TR BUBAESE
BOFREED TV FETH D,

We have been trying to develop a treatment for refractory cancers, such as pancreatic cancer,
where immune checkpoint inhibitors are less effective, by inducing immunogenic cell death (ICD)
using natural compounds to enhance anti-cancer immune responses. This year, we conducted
further analysis of the mechanism of ICD induction by the compounds identified through our
previous screening. Additionally, we established an in vivo experimental system for evaluating the
ICD-inducing ability of the compounds.

It has been reported that endoplasmic reticulum (ER) stress and Unfolded Protein Response
(UPR) are involved in the expression of calreticulin (CRT), an indicator of ICD induction. Therefore,
we examined the activation of various signals involved in the UPR pathway after treating cancer
cells with compound X. We found that phosphorylation of elF2a was enhanced one hour after drug
treatment, and subsequently, the expression of CHOP increased. Furthermore, when co-
administered with the PERK inhibitor, CRT expression decreased. These findings suggest that
activation of the PERK-elF2a pathway is involved in ICD induction by compound X. Transcriptome
analysis also revealed an increase in the expression of UPR-related signaling genes, including
ATF3. Next, we investigated the expression of CRT after drug treatment with another natural
compound, Z, in pancreatic cancer cell lines Panc1 and PK1. However, the degree of CRT
expression was mild compared to compounds identified in the previous year.

Furthermore, to evaluate ICD induction by natural compounds in vivo, we administered natural
compounds to BALB/cCrSIc mice with subcutaneously transplanted tumor cells and evaluated
immune effector cells in tumors, spleens, and lymph nodes after tumor regression. The results
suggested an increase in the proportion of CD80-positive dendritic cells within the tumor, indicating
activation of dendritic cells. However, a tendency of decrease was observed in the number of
CD8-positive T cells and FoxP3-positive regulatory T cells, suggesting the need for further detailed
analysis of the immune microenvironment in vivo to determine the final effect on anti-cancer
immune responses. By continuing to analyze novel ICD inducers discovered in this study, including
in vivo analysis, we expect to develop more effective treatment strategies for pancreatic cancer
patients.
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1. ARBREFEBOME
Fx ik, BESAZNOHETEIREF Y IVRA Y NEEEAPEICKVEBANAICH LT, FEHICK > THRERM
#IRE%E (ICD) %38 T3 & THRAARERIGEIERT 24 E0OMIABIELTWS, AEEIX. EICHEEIC
FIRRABKEEMOR V) —ZV JOBREB LEEWMITOVWT., S SICFEHEMARICDEEMBE ORI 1T o 7=
F7-. ICDEEREDIN vivoEBR R AL L /=,
ICDEEEDIBIETH BCRTREICIFERR b L A 8 L UUnfolded Protein Response (UPR) »'BA5$ 2 Z & A RE S
nNTW3, TITELEMXTHAMIEE % NIEBRZICUPRBRIEDE Y VFIVEENIC D W THRET Lk, EHEIWIERK 1R
TPERKD FRICH ZelF2a D) VERIEAIEE L. ZDECHOPORRA LR L7z, F7/-. PERKFEEHI% ALK
ICCRTRHOOIMFIANHER SNz, ThHDZ ENS, EEMXICEL ZICDFEEICIEPERK-elF2 a R DEMLHLIES
LTWaEEZOLNE, BB, NSVRI) T MN—LBIFICEWTH, ATF3%2EH/-UPREEY V' FILELEFED
FKIRN LR T B EAHBBLE, MATRACAEMZICDO WTEENAMBAE B W TEFNIBEOCRTREICD W
TRETLEDY, THELEAIFEICRHELAEEME LR L TCRTREDREEFBRETH > 7,
Xz, v REEMEE K TSHE L 7=BALB/cCrSlc ¥ ™ R ICKARBRIL AN EIZRS L, BEERNMLICEES L O,
)V REICE T B REBLHRICOVWTIHMEi L2 & 2 279 REEERICH 1T 5CDS0M M DRHAMR D LIS T3 L.,
BHRMREAFMEIbS D A RBEI Nz, 77 LCDSHMETHIAZE S & UFoxP3RZEDHIEMETHIARE A T 2
tEE A RO bNiclod, RERHNABHIARERGEBYRICOVWTIIKYEFRICHET T 20EN N HZ, AR TREY
SNEFRICDFEBRICOVWTSEDIN VivoESH BT EEDH S I & T, BEILABREICH L T Y BWREEY
BRDOBEFREED TV FTETH D,

2. MABRREEDOHE (F:R)
We have been trying to develop a treatment for refractory cancers, such as pancreatic cancer, where immune
checkpoint inhibitors are less effective, by inducing immunogenic cell death (ICD) using natural compounds to
enhance anti-cancer immune responses. This year, we conducted further analysis of the mechanism of ICD
induction by the compounds identified through our previous screening. Additionally, we established an in vivo
experimental system for evaluating the ICD-inducing ability of the compounds.
It has been reported that endoplasmic reticulum (ER) stress and Unfolded Protein Response (UPR) are involved
in the expression of calreticulin (CRT), an indicator of ICD induction. Therefore, we examined the activation of]
various signals involved in the UPR pathway after treating cancer cells with compound X. We found that
phosphorylation of elF2 @ was enhanced one hour after drug treatment, and subsequently, the expression off
CHOP increased. Furthermore, when co-administered with the PERK inhibitor, CRT expression decreased.
[These findings suggest that activation of the PERK-elF2 @ pathway is involved in ICD induction by compound X.
[Transcriptome analysis also revealed an increase in the expression of UPR-related signaling genes, including
ATF3. Next, we investigated the expression of CRT after drug treatment with another natural compound, Z, in
pancreatic cancer cell lines Panc1 and PK1. However, the degree of CRT expression was mild compared to
compounds identified in the previous year.
Furthermore, to evaluate ICD induction by natural compounds in vivo, we administered natural compounds to
BALB/cCrSlc mice with subcutaneously transplanted tumor cells and evaluated immune effector cells in
tumors, spleens, and lymph nodes after tumor regression. The results suggested an increase in the proportion
of CD80-positive dendritic cells within the tumor, indicating activation of dendritic cells. However, a tendency
of decrease was observed in the number of CD8-positive T cells and FoxP3-positive regulatory T cells,
suggesting the need for further detailed analysis of the immune microenvironment in vivo to determine the final
effect on anti-cancer immune responses. By continuing to analyze novel ICD inducers discovered in this study,
including in vivo analysis, we expect to develop more effective treatment strategies for pancreatic cancer
patients.
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