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Evalgation of M-protein related ubiquitin enzyme as a new biomarker for Multiple
Myeloma
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Although the proteasome inhibitor bortezomib has been used worldwide as a
treatment for multiple myeloma (MM), there are no biomarkers of treatment response to bortezomib in
MM patients. The aim of this study was to investigate a new biomarker focused on M-protein and to
apply it in clinical application. We initially could not detect M-protein-specific ubiquitinated
enzymes due to their molecular polymorphism. Next, to compare ubiquitinated proteins between
bortezomib-sensitive cell line and -resistant cell line, MS-based methods for identification of
protein ubiquitination sites was utilized. We found 31 ubiquitinated proteins with a significant
difference, out of which Histone H4 was markedly decreased. Bortezomib significantly increased

ubiquitinated Histone H4 in MM cell lines. We focus on Histone H4 and are studying the possibility
of a new biomarker for MM patients.



% X C-19, F—-19—1, Z—19, CK—19 (Gti#H)

FFEB AR 4 4 D =
iwm ITAMMERFO T DICEAEO WEEHKENLH Y  FO—D X T - ar7
— 2% (UPS) TAITiLH, UPS L DNAEME, FRRFAGI. o 7 T sl Skkx I AmBlgIcE
ERRE R RS- LTS, X F AT B F UiEM LEESE (F1) . 2 B X F U ORESE
E) RP2EFF o YT —BE3) D3 >OBEENEEGLTEY, INHIEABEBEETHY .,
BB L VEEEED O B2, E3 A2 LT 5, I, B2, E3 24 —4 v & L7CAIEENEH
FEHDTWVD,

23 EHEE (Multiple Myeloma :MM) (ML HE AR O B4 HIFELC FEE s n
7 ThHMEHA (monoclonal immunoglobulin) 2SEEAE &4, f%ﬂ’ﬁ‘ﬁ“é”an‘ﬂfrﬁ%’%@i%‘?‘%)%?ﬁ
MRBTH S, BE, IREEKE LTra T T VY —AERIRLT Y I TRE BRI L LTH
WHHITWND
RIVT V27O MK 2 B R OMFIZH 503 Tl  RBRE RN A~ — DT — 172
W, MERBSFEIC W TR, MIFRTER 7 T 5 NF-k B OFRERT I- kB O REZIET 5,
MR ET 29427 U B ONBERET S, 2EPMEINTWVD, L LELIT
[TARNTY I 7R, ARBREEAEELTIRTT VY —ATH %éﬂém%M%E® MQM
ELCEREIES, 2l i@w(»@%)xbvxﬁﬁf L BRI N LR IRE N
@%L\ﬁﬁ%ﬁﬁﬁéﬂéo%®%ﬁkLi’M%E%ﬁ%m\%ﬁﬁﬁﬂmﬁ%¢éﬂ%i
) EEBX T, ORI E LTEH AL, AMERTEREMEAMIE (APL) [ZBU AR T Y I T 0%
BYH~—D—& L TREBERN ST AL E2) ZREL, N A~v—h—L LTD
AREME A LT D Y
AWFZEIL, APL IZOWTOMZEE MIZHOWTHREIEDLIHLDOTHD, B, APL ~OT a7 7
Y — LHERN O FIIRZD WS RTINS D M 2OV TOARBFZED AR
REWLEZ D,

2. e B

ZRMEEHIEICB W TR EA SN A MEADOKRME2, E3 ZFEE L T R MErt %,
Z LT, B2 0T E3 BARNT Y I 7RO TR, 25 % g 2 AR A A 4~
— =L LTHEHATOHLINE D DERFT L., BBRRE~OISHZ BT,

3. WD Ik

(1) MEASRMES, B2 OFE

O E3 (exF oV H—F) OFRE

MM BRE AN MEEZRH - B L, Ubiquitin Protein Microarray (LifeSensors #1-%)
ZWTME Ak T % B3 fifli 2 BB OV 7,

[J7E1#9 1000 O U o B F > FE3 ZEM L~ 70T LA IC, FBE MERA) L
(BT M) 2N L7%, SRz A, S Z»L:{/?bubfotb\T [P =
LIC U CHOGIREE Z2IE T 5, FREEDZED p<0. 05 TH D b D &R,

@ E2 (e XxF UiamE#E) OFRE

E2 Profiling kit (LifeSensors #f) Z W<, OTRHEE L7z E3 (%45 E2 %1 5,
[(HiE] RY) 2 F U AbiEARENEMH S N7 L — MM EA, FE E3, &3 (EFl, = v
FFoAth) & 3AFEEHD F2 ZIRINL, © 4T UEH#HAR Y 2 BT AU AR L TN LT
FREZHET D, BEDZEED p<0.05 THDH b DAROHT,

(2) vay NHUBITIC K D2 % F L A0E BE O L fET

RVT X7 (BTZ) JEse M 22 58 e E B s (M) MR RE KMS—11 & MRHERE KMS-11/BTZ Z W T, v 3
v N UENTIC K D e F o ALE A O RN 21T D

JEH -« FiEla e F AMbERELE M) P AT 5 L BEEAE O 2 X F o ALEMIE
MU ZFoociiising., EF0OXXTF RO Y DRI :Ltﬂv%/(DC;Eﬁﬁ“%O)zoo)&)
T (GlyGly) 234 Y XTI F RFEA LI T FRRTF 2K L, EEXE(T S, ZhE2EE
SSHTER (LC-MS/MS) THiHH T 5,

(3) BTZ JE&MpR L MMMERR CABICENRD b2 X F UALERZIZHOWTORMG

D 3 FEOMFARE KMS-11, RPMI8226 (&%) . KMS-11/BTZ I mz%%MLtk%®(m‘fH
FELIa X F AEEAEOEEGELEP) -7 =2 X Ty h(WB)EE VTR
b,

@ E2 (e XxF UiamE#E) OFRE

E2 Profiling kit (LifeSensors #t&) A HWTE2 MK T 5,

@ 3 FEOMIIEKIZ BTZ Z RN L, Mifn L 853% Ri§F oo exF (vEBE'E, E2, E3 % IP- WB
EEHAONTHRET 2,



4. BFFERCR

(1) 3HEDOBEMEND T LT NIER, A AW~ N7 77 40— TM%E%%@

L Ubiquitin Protein Microarray (2 CMEH & Kind 5 E3 ’2*@,—& L7iz&Z 5 3 ARSIt
’iTL’Cﬁ IR FEE RO D B3 I S o 7o, M AEBIZIE, 1g6 - TgA - 1gD (FESH) 12

7JHZ_ k- A (BREH) 72 EHEENEL L, EREROM Elélilob\fﬁtié E3 &G 2 rIREMED

HY . MEAELRR E3 2 Ubiquitin Protein Microarray IZCRIET 2 DIINREETH H & E %

77

—J5 T, BTZ RSOV WORARREZ FHV T, BTZ #5102 X 0 MISE S s S v, EEER

PKENEIZEZ D MEHENEDTAZEE2/MB L, LrL, MEAR2EXT a3, 7'm

TT V=L THREND Z L HHRTH LN TERNoT,

(2) (1) (BT MEEFFRA ES BRE SR> 727280, BIZ RSz MR KMS-11 & it
Kk KMS—11/BTZ D& FVE D MS/MS 7 —Z |25\ T, Swiss—Prot & — §7f\h—JKVﬂ’Cﬂiﬁmé:[,7::L
X T NSV UTEBRICA U D GlyGly 48E L THRER L?LO JESZ PERR I PRl L Cit
MEECTID L2 B F fbERE 11, L2 BT ALERE 20 2HB7-, 2 oo
W%ﬁ&ﬂﬁ%ﬁ%f%D\%@HBﬁxWMD%leﬁAWT%é EngEInTWS
Histone H4 (27 H L7,

(3) KMS-11. RPMI8226 ffiukk (BTZ Jg&=szM:) |2 BTZ % O,lO,lOOnM DOFRPETEHML ., 48 B
%@nﬁ%%ymHmmmH4wa)%IP&WB&TﬂNt Z A, BIZ IR EEARAFAIIT MR
D Ub-H4 NE LB LT-, —JF5. KMS-11/BTZ (BTZ Mift) TIZZE(ITRD SR o7,
ZOFERND, Histone H4 12X F L AbEZ T T 0T T V=L THESNDN, BTZIZLY
Amwmiénfﬂ@m LT 5, BTZ MMk Tl v F i bz Z T Ic< < oo T 5 7=
DERB LW EEZZ 5T, F7-. Histone H4 @ E3 73 CUL4-DBB-ROC1 EAATH B = L 4
HEENTWADT . E2Profiling kit ZHAWTEIIZXT 2 E2 DMBENFETH Y .5 7% Histone
H4 R ONE D B X F AbEESE (B2, BE3) IOWTAS F~v—F—& LTORREMEZHRET 5,

EL

E2 i %E@%%ﬁmi Pz Gie 9 AIOAGRIZ L 0 BIMICE L TV D, F3EI D
RRIRESEHT 7D @@%ﬁv/f/&$%ﬁ_%ﬂ%mﬁémgﬂ%éﬂw%h\
FEINETHD 7°m%77 V= LHERIR VT I T ORISR E TS A~ —T—%
FET A% TH Y, 4 E Histone H4 N~—H— & 2 A W HeMEE R LT, &%, ~—h—¢&
L CORRAMZRT Z EICX VIBEREON E, BEOHIRK - RFHAHEBICERTE %
LEZD,

<5 FH ik >

1) Takenokuchi M, Miyamoto K, Saigo K, Taniguchi T. Bortezomib Causes ER Stress—related
Death of Acute Promyelocytic Leukemia Cells Through Excessive Accumulation of PML-RARA.
Anticancer Res. 2015 Jun;35(6) :3307-16

5. EAFEM
UHERsamsC] BE5 1)

(D Takenokuchi M, Kadoyama K, Yoshida D, Takaki S, Yamamoto R, Saigo K, Taniguchi T.
Evaluation of Absorbability of Macromolecular Substances in the Oral Mucosa and Skin
using a Three-Dimensional Tissue Culture Model. Biol Med. 10(5):488, 2018
doi:10. 4172/0974-8369. 100044 [&E A ]

(kaﬁ%(@mﬁﬁ@mﬁﬁ%#ﬁﬂjﬁ/ﬁ%%% Bk L — MEEOZLERSE
B IR E S E MRS, 60(2). 30-35, 2018 [&FA]

@3 Ohbuchi A, Kono M, Takenokuchi M, Imoto S, Saigo K. Acetate moderately attenuates the
generation of neutrophil extracellular traps (letter). Blood Res. 53(2) :177-180, 2018
doi: 10.5045/br. 2018.53.2.177 [##iH]

@ Ohbuchi A, Kono M, Kitagawa K, Takenokuchi M, Imoto S, Saigo K. Quantitative analysis
of hemin—induced neutrophil extracellular trap formation and effects of hydrogen
peroxide on this phenomenon. Biochem Biophys Rep. 24;11:147-153, 2017
doi:10. 1016/ j. bbrep. 2017.07.009 [##ifA ]

® Kono M, Saigo K, Yamamoto S, Shirai K, Iwamoto S, Uematsu T, Takahashi T, Imoto S,
Hashimoto M, Minami Y, Wada A, Takenokuchi M, Kawano S. Iron—chelating agent,
deferasirox, inhibits neutrophil activation and extracellular trap formation. C/in



Exp Pharmacol Physiol. 43(10):915-920, 2016 doi: 10.1111/1440-1681. 12612 [Z#F¢H]

[(FR¥ER] GE5 M)
O Ry, ERRE, EOBEFT- A LBA, PR, IWAER. 7TE7—HCX

D uFPERHIIS b 7 TTEROE AASEFRE 139 £ 20194 HoRA vt (TR
T

KA -, TEP R, JEO BT A LB A, TR, ~3 8N NET B O E &

FIREAT & BR b A N L AFHEAIDFH O R. 5 67 [0l A AP Sk R, 2017 4.
L ERRS (SRR - M)

AW A, )IFE T, BHAEZ, KEHT, EOEPRT FERBE. ~A0 T2k D FER
MPRsh s 7w TR O E ERIFEM. 26 66 0] B AR IT T a R, 2016 . KK
BERTF (KRB - @)

JEO B EARRSE, PR, AORE. T a7 7Y — AMREA OGRS R A KT
DR B F AR IE DA M. 55 63 Bl H AR A E R ES. 2016
. MPERSES . MEERRRS, MER— T RT v GRER - #E )

Takenokuchi M, Miyamoto K, Saigo K, Taniguchi T. Bortezomib causes ER stress—related
cell death in APL cells through excessive accumulation of PML-RARA. 4th Biotechnology
World Congress. 16-18 Feb. 2016. (University of Sharjah, UAE)

(X&) (B0 )

(PE P REAE]
Otk (G0 14)

ORI (G0 F)

6.

Ui ik

(1) WFgEor s
A o Ve = O NI T

o —<FK4 ;. (MIYAMOTO, kazuhide)
AT IeRS R4 - R B K
R4 SRS R
W4 - HEHdR

W& &S (8 H7) : 10415317
(~2017 43 A)

WFFEoE R4« a8

o —<7K4 : (SAIGO, katsuyasu)
PR FerE B4, - B AR b K7
R4 - B EE TR
Wk . %

e &S (8471) : 20304107

MR HE RS A0 ik

o —~ K4 : (TANIGUCHI, taizo)
FTBATZERE B4, « R

R4 . 7a T 4 T A T RS

W« HF7E 8
MEHEES (

8 H1) : 7034625



KEBMFEIZ L DWF78E, MFRFEOHR L BEICBONTELT 20D TY, 2072, FEDE
RSP FERR R D AR FIZONWTIE, EOEGEEFICES O T A<, ZOMFERRIET D
AR, MR EACRE S ET,



