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Abstract

BEFE, REFIVIRAVINEERBENRBERENBYONADEBRIISVWVTIEATHD L
FEBEIhTVSRY, ZHRTR., RBEFIVIRANEEROMRNMBLV I EFBREENT
VWRZHRMEREICHL T, FAMBZOELOICEAL THRFEOREELIOMRERARICIER
L52ED FILEMOREZT 2. TOHKR., 7OTT7Y—LHEEETH S EIAS LV EEIB
AV RZFMMEIEIE (ICD ) FEMRERE ODCEEZRVELE, ChSsOERFITRIEL 8AM
BREEMEREMUM24E, B MERERBOBBILE RV THROBHEZRET D C EFERE L
o T, Z7OFTYV—LHEEEOEABFO—DOTHY) ., ICDEERITDENBEETNTVBE
RANLAILBETZZTFILBEOHRTEIREI-XBPIREDFHEMA ZOBRRICESELTVWR S
ERRVELLE, CORRE. RBFARRNAKEDERN A ISV TPERK-elF20) REFE
MEDRBICHETHIEVSRRKROBELRFELDENTHY, ZEORZIOT )V EEE
FSBHEMRICEHENEHTLEHIRTHS,

T, ChSNHREZBREABRICISATRCEEZREL, ERICLDERFNHRE invivo T
i T 2RBRAROPIUELED Iz, TBDE, BREILCERRIDCLZRIABRELTLWIHR
FARRICKRENE THRZAVTHRESENT

MRZAME (TCR) BEEFNOIO—223BEEAEL. ThThOTCREGZFEZEALLENT
MR EERL, ThOoOFEHEEBRNLEECS, TORA2BILHVT, REBENZIL-2E
ENBEENE, SB. COTCREGFEATHRZEHENIVAICBATSREZ®ILL, £ET
RHUERRAEDOHAICIPNESMRERIE TS LT, REEBRREZAVEEANIACHT
DEICAMWEEEBRENEUNPEFE D,

Cancer immunotherapy, including immune checkpoint inhibitors, is known to be effective for
various types of cancers. In this study, we tried to identify small molecule drugs with
immunomodulatory effects, which directly act on myeloma cells, which are immune checkpoint
inhibitors-resistant hematological cancer. As a result, we could identify proteasome inhibitors A and
B, which induce strong immunnogenic cell death (ICD) effects. High-risk myeloma cell line, MUM24
treated with these drugs could facilitate maturation of dendritic cells and expansion of T cells. In
addition, we investigated ER stress signaling pathway, which is known to be activated by these
drugs and also related in ICD. We found that IRE1-XBP1 pathway is enhanced in process of ICD in
myeloma cells, which has not been reported in other cancers, where PERK-elF2a pathway is
important for ICD. This novel finding may be due to characteristics of myeloma cells with massive
immunoglebulin production.

Moreover, we started establishing in vivo system to evaluate immunomodulatory effects of the
drugs. We induced T cells specific to myeloma antigen and identified 3 clones of T cell receptor
genes. Then we transduced these TCR genes to T cell lines and evaluated their activities against
myeloma antigen. We found T cells expressing two of three TCR genes produced IL-2 in antigen-
specific manner. We are going to treat myeloma mice with these T cells in combination with drugs
we found above to confirm their immunomodulatory effects. Establishment of highly effective for
treatment-resistant cancers is expected.
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1. BIREARREEOBE

BE, REFIVIRAVMNEEELEDREREINERDNADBRICBVWTAERTHAIIEMNEEINTLSA, AMETIE, &
EFvIRAVAEEDHMEINMBENCEAMESN TOEZHREBHEICHL T, AAMBEZOLDIZERALTEREDORERE
DHRERKRICIEEBLSZES FILEVMOREEIT oIz, TORE. TAT7Y—LBAZTETHIER| A BIUEH B L VRE
FRIHIRESE (ICD) SFE S RAF OEE R VL, Tho D EFITREBL- #5414 B MUM24 (X, EREHRHEIRE D AEE
BEU T HBEOBHEFEET HENERINT-, T, TOTFT7YV—LEZEEDER#FED—DOTHY.ICD ZERTHIEMNHRE
SINTLS ER AL RIZET BT FIILBREROFTE IRE1-XBP1 RO EHIEACDIRZRIZESELTWAIEEZRWNVEL-, SO
Bk, KBAALIHAALEDERNAIZHE T PERK-elF2a NEEZEVNEDRIRICHETHAEVIHRDRELITELSE
NDTHY., SEDRET 0DV EEFFSBHIEMRICEENEHE-LMRTHS,

F-. IR EBRIELAEICIEATAIIEEHEL, ERIZLZREZNNEZ in vivo TEFHEIT 2RBRDOBILLEDT-. T
HHhb, BHEICERRTIELEZHANBRELTOSFHHRILARRICHENS T HEZAVTRESEN T MEZAA(TCR)E
EFDOI/O—2% 3BERIEL. TNFND TCRBEFEEALIZEL T MEHEERL,. TAODFEHELERFELEZECS, FD
R2BIZB VT MESENA L2 EENERIN-. SE. O TCREGFEA THEZEHETIRICBATIREREIL.,
TR TRELEEAEOHAICIIMEBSDREERTILT. REEBELZAWVH#ANAICHITIEICEDLRREREED
o RV AN Yy R

2. HREBEREROBE FER)

Cancer immunotherapy, including immune checkpoint inhibitors, is known to be effective for various types of cancers. In this study,
we tried to identify small molecule drugs with immunomodulatory effects, which directly act on myeloma cells, which are immune
checkpoint inhibitors—resistant hematological cancer. As a result, we could identify proteasome inhibitors A and B, which induce
strong immunnogenic cell death (ICD) effects. High—risk myeloma cell line, MUM24 treated with these drugs could facilitate maturation
of dendritic cells and expansion of T cells. In addition, we investigated ER stress signaling pathway, which is known to be activated by
these drugs and also related in ICD. We found that IRE1-XBP1 pathway is enhanced in process of ICD in myeloma cells, which has
not been reported in other cancers, where PERK-elF2 o pathway is important for ICD. This novel finding may be due to
characteristics of myeloma cells with massive immunoglebulin production.

Moreover, we started establishing in vivo system to evaluate immunomodulatory effects of the drugs. We induced T cells specific to
myeloma antigen and identified 3 clones of T cell receptor genes. Then we transduced these TCR genes to T cell lines and evaluated
their activities against myeloma antigen. We found T cells expressing two of three TCR genes produced IL-2 in antigen—specific
manner. We are going to treat myeloma mice with these T cells in combination with drugs we found above to confirm their
immunomodulatory effects. Establishment of highly effective for treatment-resistant cancers is expected.
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