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Abstract

SRUBHESHEMEINACL CEAMENRERT, EF, LT RI REEDLEFEHTE(
MiDS)DEIZIZK Y FEOBENRHSNTWVWS, LALNSDOIMDsTERRMEZ RTZSHRME
BREESFNrFEL THSUFREINORRNI 2B TH . XMRTRIMDsERMEZ RT D FHERF
ZHBETBDEELZ, LTURIRECRBNEVWSEIIEFFUUA—HEILKETDEICK
V) #1712 ICIKZF1/3, CK1alpha& W\ 2 BB 9 E h,

MHPIBTEINFIR T RN —2 R ZFEETNBDENBEETNTVDS, LAL, BRYBEEhSOEEN
PRENTEHREZFSE L EVlRRKkEREHL TV, LT RI RBZHKRKRVIERZ MK
(Z 2 LW TDNA microarrayZ i W\ TIEE FRIRE O E R IZ D L) TGene Set Enrichment
Analysis(GSEA),

DTARB) T EIT 220 GSEAKY LT RIRABOXTIV) Y FENIZEDIKP53
PATHWAYBI DR TH 2 oo —HIZARUITBEMICEVWTE,

LTV RIRBSHRTRIBKTFNICRHDTSE0OE L T50 spots,

FIHMGKENICERETDENDEL T132 spotsiBS . & Sl(Cregular
PCRERUWBETEFRDEBELEFRFRNIVERREFHNIFOSNIzE O & L TBNIP3,
DCAF4L2, STAP2# B 5 iz, BNIP3, STAP2(Z#HBISEIC,

DCAFAL2RIEFFULICEET D e BETATHY, /Y IFIFTHETLFIURE
ROBZHICKETZIOLZL NOVAMIILARAZAVTHRELE, LALBANS /v IOFILT
ELFTYURIRTESENBMRENSBEENEL, S, SERE,
REZVNVERB ORI Z1T 2> TLWE VB FREGSEA#EN TH S N1-P53 PATHWAYEIZ D
WTEBTZEITOTVKBEN HD, ChSZHASHICTE ZETIMDsERME A S RUEEH
BICRTHHUVEBEREZOBERICOBRN D ENMBFTES,

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 with or without
lenalidomide using DNA microarray following GSEA and cluster analyses. In GSEA, P53
PATHWAY gene group is enriched in lenalidomide- treated sensitive MM cells as compared to
resistant cell line. In cluster analyses, 50 spots were down-regulated and 132 spots were up-
regulated under lenalidomide-treated sensitive MM cells. In those genes, BNIP3, DCAF4L2, and
STAP2 proteins are concordantly increased. We next attempted knockdown of BNIP3, DCAF4L2,
and STAP2 in lenalidomide-sensitive cells using retroviral delivery of shRNA against human those
genes. However those genes knockdown did not rescue lenalidomide-induced cell. We need to
reveal that P53 PATHWAY gene group and another up- or down-regulated genes in cluster
analyses 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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A challenge to overcome IMiDs resistance in hematological malignances.

1. HIREBRFROBE

LR MU EHEIEERRESNACL-E A ENIRES T, 8EE. LTURFIFEEDREREFTEIMD)DEIGICLY FEOREDN
EHLNTLS, LHALINGD IMDs THERME TS 2R U BHEEFNNFELTCHYFREZORAENZHETHS, AHET
X IMDs I E RI D FHEFEEEATHEELE, LFTYRSRIZ CRBN &LV E3 AEXFUUAH—FITHEES TR EIZLYHFHT-IC
IKZF1/3, CKlalpha &L\ =E BN fESh , HIISTEIMFH O TR —L REFEINBZENRESN TS, LOL, L ITEND
DEERDBINTEMABREEFELLZVHBEERHLTWS, LTURSFRERZEK RV IEEZHHRIZDULVT DNA microarray %
AWTEGEFEREDERIZDLVT Gene Set Enrichment Analysis (GSEA), 5A %) V5 B fi%E1T-o1=. GSEA KYLFJRIFMNIE
DHTIV)yFEnt=£L 0 P53 PATHWAY EDH TH o1, —ﬁbixau‘/ﬁ‘ﬁ@ffﬁlzﬁurli, LFURSRRZ MR TRIBIKE
FIIZR A9 B MELT 50 spots., FIHIKFERMICERE THEMDELT 132 spots Foht=, 51T regular PCR BT WB i TH R D
BEFRUIVNNIVEERBEFHNRDHONT-10D LT BNIP3, DCAF4L2, STAP2 B 5 1=, BNIP3, STAP2 [L#HI3EIZ. DCAF4L2
[FAEFFULICEAETEIENRESNTEY., /vIF IV FTBETLTURSROREZEICEET IO ELFADAIILAEAL
THRE LIz LOWLEAS /v D L TELFURSRTEEShAMRENREShE o=, FRIX, FEAVNVERBE DK%
T TULWELVEIGEF R Y GSEA BT TROMN Tz P53 PATHWAY B ICDWTHEBIE T o> TUNKRELH S, CNOZEHLM T EIE
TIMDs EES# A LS REBTHIEICHTIHLLVAREDRRICOEMNEIENRFTES,

2. MIRRRAEEOBE G

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 with or without lenalidomide
using DNA microarray following GSEA and cluster analyses. In GSEA, P53 PATHWAY gene group is enriched in lenalidomide— treated
sensitive MM cells as compared to resistant cell line. In cluster analyses, 50 spots were down-regulated and 132 spots were up-—
regulated under lenalidomide—treated sensitive MM cells. In those genes, BNIP3, DCAF4L2, and STAP2 proteins are concordantly
increased. We next attempted knockdown of BNIP3, DCAF4L2, and STAP2 in lenalidomide—sensitive cells using retroviral delivery of
shRNA against human those genes. However those genes knockdown did not rescue lenalidomide—induced cell. We need to reveal that
P53 PATHWAY gene group and another up— or down—regulated genes in cluster analyses 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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