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Identifing novel therapeutic target molecules in multiple myeloma using
BCL9-ChIPSeq
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Multiple myeloma (MM) is characterized by clonal proliferation of long-lived
plasma cells within the bone marrow. Despite recent advances in its treatment, MM remains an iIncurable
disease, underlining the need to continue exploring its molecular characteristics. We have identified
that BCL9 has a pivotal role in MM pathogenesis. In this study, we found that CYBRD1, which is a iron

regulating molecule, as a novel therapeutic target in MM using BCL9-Chromatin Immunoprecipitation
(ChIP)-Sequence (Seq) (ChIPSeq).
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1. WHFEBRR SO

A TIT R LIy, IV BEE ()
DOFRAERITHIMO—EIZH V, FRIETCEEK
1359 4, 200 ALLEIZH DIED. ARBEBOIRRE
BARIE U R~A K, Av7r>y 7, LY
FIROBAICED A ELTETHSD, L
L7RA 6, RIZIEH 2 i T & DIR0EIL 7R
{, THRARRREBRTHD. LoT, L%
REVRHBUBFIEDHE N - TND. £
<OM TIE, Wnt/B-HTT =2 T FINE
YL Sh, MRERRE A L ST D 2 &
25, MMIREIZ B TR > 7T gy TAE)
O —SF v P ELTHWOTEETHD
(Takada K et al, Leukemia 2012). —J7,
[ 7 Fridgfigiaziito 32
Hf & 7 g e oD e RF RO RIAG T i D A L2
HAThHD. LEEN-T, Wnt ¥ 7 FAHHAl
BHICE Y BERAGIHEZERT D BT
WD, KERIZ, TCF/ B -7 = EEKRE
il & U TR S 7z PKF115-584 % MM FH¥
v U R ET D LS E RS & R E
BWONEEINZ., ZNHLOHMEED, M
JEDRERI & 72 VG D8 7278 Wint > 7 5+
DRENFEZN TV, HEEEDLIL, B-7
7 =@ co-factor T 5 BCLI 73 MM T3
BLTWaZ xR Lz, —J, BCL9 I
MM DFEAEREH T 5 TEEMALICIZIBL L T
WARWZ EZFFALTWS. 512, M HHE#
~ 7 Z|ZFUT, shRNA & HIUWNT MM o BCL9
OFRBEMEITHZ LIZLY Wnt 7 F LD
TR FREOFHIMET L, MM OHE%HE, 5
% - =i L OUES M B A A S, &
DOFEEE LT W HE~ 7 ZADOAEGFREAE
WmbES®E22 W LNITLTVD
(Takada K et al, Cancer Res 2009). Ll E
£V, BCLY i3 MM IGRR DR & L THEAERY:
DT THDHZ ENHEESNT-. BCLY 1XB-F
T=UATHEEA L, Wnt 7L EIEICHIET
HERER & LCHRE L TV 5. s iE o

Z—19 (dum

)

FEMTREFL 23D BCLI 1%, a-Helix #TEEKT 5
H2 RAAL Y ZNLTR-HT=RED
groove [ZfEET 5. HEHE HIX, HD2 DG
Z F5iflf L7z Stabilized Alpha-Helix of BCL9
peptide (SAH-BCL9) Z&%&l+ &k L, SAH-BCL9
W Wnt/ B —H1 7 = UERBIRVE 2 R R D%
R PR L, MM AR 5 U CHUE 20 3R 72
ONZ G M 8 A s E R 2R3 2 L &
A 5 7232 L7~ (Takada K et al, Sci Transl
Med 2012). LA LEOREHER LY, BCLI BB
BEEs W IBROERNE LTHEETHD Z
CLEHLNIZLTWS.
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Ak o> 2 & <, BCLI ERGHEA RS MM 1R
DR E LTHMTH 5723, BCLY DIEHIIBAR
TR L O Z ORBREHEBIIAHTH 5.
NI/ v = I O I s ¢ Chromatin
Immunoprecipitation (ChIP)—Sequence
(Seq) (ChIPSeq) ¥EZMVT MM 2B} 5
BCLY iZ X 2 BEHEALR v b U — 7 ik & %
B L, MM IC AR A e BT BB RIR R 50 T & R RE
THILTHS.

3. WDk

(1) sh-cont 3 X U* sh-BCL9 Al D131
MMIS HEfEIZ L o F A N AT AT b

T shcont—GFP % 7-1% sh-BCLO-GFP % Jf

S, GFP FEMEMilE %2 flow cytometer T

sorting L7=.

(2) BCL9 $utk% MV 7= ChIPSeq iZ & 5 BCLY
THREEFOS /) LT P —F TR
(1) CHINZ L7z sh-cont 33 X OY sh-BCL9 #iifa
%M T ChIPSeq DT A 77 UAERIZAT S .
[FI#MAm Z 1% formaldehyde #LEE L, ZE 9 & DNA
@ crosslink Z4T > 72 M@~ L > K% lysis
buffer TH¥EIL. L, Bioruptor®Z fiv T DNA
ZWrAfe L, BCLY HifkZ VT ChIP 24T >
7. WER7 A4 77 Y 10ng&7m ba—




IZHEVY SOLiD™ Fragment Library Barcoding
Kit Module 1-16 Z MW\ C/AA—a—F 17
T ol @ik Z 477V DN %
End-repair L, filx®>Z A4 71U DNA IZ
Barcode adaptors (1-16) (Life Technology)
% ligation +°5. X 5|7, Nick translate %
1TV, emulsion PCR (ePCR) TT7A 77V %
HHE L7=. ePCR #DZ A 7 7 U % SOLiD™
Library TagMan® Quantification Kit & fH\>»
TE®m LKL, 7477V % SOLiD™
sequencer TV —27 T A LT,

(3) ChIPSeq DfikT

V—J T AT —H % Bowtie package %
\»C Human genome browser (GRCh37/hgl9)
~<v B 7L, [F Bowtie ¥ v 7 )35 MACS
& SPP software (2 & ¥ BCLY #& & BEIK R E &
To7-. Y= =201 ®RMEHIZ
ChlPpeakAnno package &
ENSEMBL database T4T 5. WRIZ BCLY fHAiH
RO GBRE  © O L D5 & B
5.

(4) ChIPSeq & GEP D& fEMT

bioconductor

HhH & 372 BCLY Y -

s W4 &, GEP s &
(Takada K et al, 5 5

Cancer Res, 2009) - BELS
EHEA L, BCLY R w—— = |actin
R 2 i L 1 sh-BCLO4ERS
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(1) sh-cont ¥ X U sh-BCL9 ik

BESRICYE U C sh—cont, sh-BCL9 #Hf % #f7
L, W1 12”7 L9502 BCLY Fiikz Huv iz
Western blot ¥ TRl L 7=.

(2) BCL9 ChIPSeq

ChIPpeakAnno package &
ENSEMBL database T3/ —72 & ADFRNT 217
v, BCLY #& & I D 4347 LSRG BHAR K B D
R A R U7z (B 24) . sh-BCLY [ZHB W\ TiX

bioconductor

BCLY f& & fEIRAS 68 %l L CH Y, sh-BCLI
TR SN2 0o 728515 BCLY EAiE s
FEficH D (X 2B).
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