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Abstract

SRUEBHEEMM)EBHRBOSRKI LB TH D FEEMBEANANLL CBATENSRERETHS.
LU RIREENDGEFAHE(IMDS)DEFIZK) FEOBENRBHOSNTVBEON, 5k
E2TLTEHENMZRISHUEREENNIFEL TEUFTREINORARI K THS.
AMRTEIMDs B Z RI D FRFOBAZANELLE. BYBEINKRTIC,

L+ RIRBFEEDFCRBNOEETH BIKZF1/38 KU CKlalphat BEE N TH,
TRN—RAZFELEVHARKEZERHLTWVWS. 22 TLF U RS RBZHEMMAREK(KMS21,
MUM24)& & THEHMEMMARREER(KMS26, KMS34)(Z 2 L\ T, DNA microarray

2RV TIEETFREEZEE % Gene Set Enrichment Analysis (GSEA)L #=. Z DR,
LFURIREAMEBICTIVV Y FENLEEFEY M LTSES,

LTV RIREZIHBFICSV TR I1EETH .

FDSEMMICE T 3EEFEY NTHS"ZHAN MULTIPLE MYELOMA MS
UP"AEHIMECEVTERICIVVYFENTHY, COEBELRFEY MIEB L . regular
PCREBIUVWB ZZ AV T, B FREAE 2VNIJERRAEEZRIL,
ERMEMMERKRCSVTERRLTVWRELEFE L T2BEZSL.

TNSOEEFOSIE 1D DVTRZURANDBRRRA TS ETTRN—AOMEIA,
BRMRIC /YOS5 D292 TN ICHBEINHNRO sz SBE, FLEBRRAS
RO /Y IFIORFET>TVEREVES —DOBELEFICODVTERMTET > TV XEND
%, IEDBEGEFRIEDSIXTAVAILRETZEEFT,

BEGMMHAROEFICEETZ ZLENFASNTHY,
CNSOEBEFELFTURIRMEEDD FHBEASHIZT S & TIMDs
BERMEAMSRMEREICNITZHLVAREIORARIC OB D ENPETES.

Multiple myeloma (MM) is a hematological tumor that is characterized by malignant plasma cells.
Recently, prognoses of the MM patients have been significantly improved due to treatment with
immunomodulatory drugs (IMiDs) including lenalidomide. However, the prognosis of MM patients
with cytogenetic abnormalities remains poor. In this study, we focused on the mechanism of IMiDs
resistance in MM. Lenalidomide binds to E3 ubiquitin ligase CRBN, resulting in degradation of
IKZF1/3 and CK1a, followed by cell death and/or suppression of proliferation. We identified the
lenalidomide-resistant cell line, even if those substrates were degraded in lenalidomide stimulation.
\We examined gene profiles in lenalidomide-sensitive and —resistant cell lines using DNA
microarray following GSEA. In GSEA, "ZHAN MULTIPLE MYELOMA MS UP" gene group is
enriched in lenalidomide-resistant MM cells as compared to sensitive cell line. In the gene group, 2
genes were up-regulated under lenalidomide-resistant MM cells. We next attempted those genes-
silenced or overexpressed in lenalidomide-resistant cells or -sensitive cells, respectively.

In lenalidomide-sensitive MM cells with overexpressed one of them, lenalidomide-induced
apoptosis was inhibited. Concordantly, the gene-silenced resistant MM showed suppression of the
apoptosis.

\We need to reveal that other gene also regulated the sensitivity of MM cells to IMiDs in the future.
The results will allow us to develop more effective drugs and therapy for IMiDs-resistant MM.
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Elucidating the molecular mechanism of IMiDs resistance in relapsed/refractory multiple myeloma.

1. BIEERREREOMUE

ZHRMEBHEMMIEB MAOREMERBETHIHEMBENANAE LA EMBES THD LT IRIRGEDRERE
(IMDs)DEBZIZEYFHDBENSRHONTLZEDD, ThoFEL>TLTHERMEE R SR U BHEERANNEELTEYHRE
FOFEILAFTHS. AMETIE IMDs BIREERIT N FHFORBAZEMEL. HLIXINETIZ, LFTIRSFEESF
CRBN MEE TH D IKZF1/3 ELU CKlalpha N EESNTE, TRM L RZFELAVVAIEKEZERELTWNS. ZZTLFURIRR
2 MM #IRSE(KMS21, MUM24) 8B K TMEST I MM #RS 4K (KMS26, KMS34)IZDULVT, DNA microarray # AV CEGFRIREEES
Gene Set Enrichment Analysis (GSEA)LT=. ZD#ER, LFURIRIERERIZTIV)yFEhi- Bz FyrEL T8 1ESE, LFJRER
BRZMBICBLTIX 1 BETH = D55 MM [T S EEF Vb THS"ZHAN MULTIPLE MYELOMA MS UP” AN KRB
PLWTEHEIZIV)yFEINTEY, COEEFEYMIFEBHLT:. regular PCREB LU WB ZZAHANT, Bz FHRIRE- 4 /\VBEH
HEZRL, BHME MM BIIEZRIZBVWTERBLTWSEGFELT 21EEEE . FALDBEEGEFDIH1DIZDNTREZ /KA
DBE|FERT BHETTRN—ZRDOHNHEA, BIERRIZ/ VI8 DT B ETEAMICHBRIBEIFRNRO LN SRIL, B
BREBELIV /9950 DRI ETO TOVEVES—DDEBEFITOVTHLERMEIT O TIKDELDH S, IEDELFIIIES
FTAORIZEETHEEFT, BEEIMMBEOEFICESTIIENMONTEY, CRODBIEFELTIRSRTHEED 75 FH
BEBALMNZTHIETIMDs R MH AT SR BHIEI ]I 2HLLAEREDRRICDENBZENTFTES.

2. HIRRRAEEOBE R

Multiple myeloma (MM) is a hematological tumor that is characterized by malignant plasma cells. Recently, prognoses of the MM
patients have been significantly improved due to treatment with immunomodulatory drugs (IMiDs) including lenalidomide. However, the
prognosis of MM patients with cytogenetic abnormalities remains poor. In this study, we focused on the mechanism of IMiDs
resistance in MM. Lenalidomide binds to E3 ubiquitin ligase CRBN, resulting in degradation of IKZF1/3 and CKla, followed by cell
death and/or suppression of proliferation. We identified the lenalidomide—resistant cell line, even if those substrates were degraded in
lenalidomide stimulation. We examined gene profiles in lenalidomide—sensitive and —resistant cell lines using DNA microarray following
GSEA. In GSEA, “ZHAN MULTIPLE MYELOMA MS UP” gene group is enriched in lenalidomide—resistant MM cells as compared to
sensitive cell line. In the gene group, 2 genes were up—regulated under lenalidomide—resistant MM cells. We next attempted those
genes—silenced or overexpressed in lenalidomide—resistant cells or —sensitive cells, respectively.

In lenalidomide—sensitive MM cells with overexpressed one of them, lenalidomide—induced apoptosis was inhibited. Concordantly, the
gene-—silenced resistant MM showed suppression of the apoptosis.

We need to reveal that other gene also regulated the sensitivity of MM cells to IMiDs in the future. The results will allow us to
develop more effective drugs and therapy for IMiDs-resistant MM.
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