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CRRSCETRAT Y 2 VI kB INF-e bl A b= X 5 OET, &L A2 F Y />0 tumor necrosis

factor (TNF) -aEE4FHE ICBHES 2 FiliEN 7 2 B & LT, valosin-containing protein (VCP) ®F
%\ik\&X+U}>%ﬂMPK¢ﬁ%%:&T\mmmmmmm(mﬂmB%%@EﬁmE%ﬁoﬁﬁm
MHETF LkBad 7T T 7Y —~bRICE BT VAV ESBREZHEL, ZOTHTE 2 3 TNF-afEEDE T~
EORMWIBEDITFL N TORFITOVTRRENTE Y, FRE2AUL4B L VERIN TV,

B1IE TFiR) TREFREOERICOVTHRRTH S, WAL LTETRAFY ) vELRLN LEH
IR ZERO—~F, ERAEER L L CERBRBE R HIET 2 02 OEESHIES T \» 3 7 P A2
DRERIOWTBRTR 3, 2L, RRFY /¥ OERRBAEO MR IS M~ OBEEO /EH Tk
&<\Eﬂmﬁﬁbfw%%%§%M@«¢E?%:tvﬁﬁﬁﬁﬁ%ﬁ@%v%%%%bﬁ4v$ﬂwﬁm
PEEEMET S LY L0 ) BEOFARFHEOMBELEAL TS, MAT, RAFY/ VIXs

- INF-oEEEREOS FREEHLNICT 2 Z L2 AMECHNE LI LRELTV S,

M2E TR_RFY ) VIR v BOBEFR) T, RARF Y J iz kB TNF-o mRNA OEEEEE. &
U\774:?4*%%K£%&X%U/V@E%@%é@?\@P@%%'ﬁ%towfﬁ&fw5o%.
BEsCRrllE LP101 & & MR EHEMIE 293T 2 Wiz sZii b, 22+ ) vt k& 3 TNF-g mRNA &
EEAEEES, NFxB BEOEEGREIC X2 2 L2l MIc L, 8 5102 OIEFASD kBeD) SHEIEETH
BIEFTRARLTVRS, R\>C, LP10] Mlfiofh i % Fviz, R2FY ) vEELEERNTFic k277
A =T A —RBHORER. ATV ) VBTV RIETHS VCP BEATBILERLTVS, X5ick
BERBRTOMMA S V0 H, REZRFEEAOAEAERICI D, R2FY ) V5t VCP @ ¥ 04
KEART 202V THLBIILTWS,

B3E (21 vic X 5 NF«B EBIEMUHSSEOMIT, Tk, 2 FY /) ¥ VCP Otz &

| P& @8T 5 2 & NF«B OFEMAEES % B2 L, TNF-a% &% NF-«B TYDRETORE 2 147 2

DPITOVTIENT L, ZORRICDNTIRRT WS, EFVCP A SIRNAIK LD /v 2 #9332 bick
2T, NF-«kB THBETF TH % TNF-o.. IkBa, A20 @ mRNA OFRESIHISNE 2 E2HoBICL, X5
ICARAFY ) VUBILBWTD, AROERBBONAZER2RLTVWS, U, VCP D v 2 ¥y L
1 FLAG-IkBa 2 B & @ /Ml & b fERL L 2= 3hiiHi% b & 1= FLAG-IxBa 2 i8E L. R 2 - Lo, 3@
T3 NP-«B IEHEAGIC R - TR Z 2 IBad 3iRds, VCP %/ v 2 ¥ v L 203T#acidie s 69, &
VEEFFUMINIRBTERTE I LERL TS, TORKIRAFY ) vick hamL % 293T #,
B THRBERFNICEZ 2 2 L2 RHLTw3S, RERIZ 707 7Y — AEER MG132 Wlic & 2
kBoDBEHLFEML T3 L h 6, BETHIUITUTF 7Y — AR TOMINS kBahi, R) 2L %+
A F YN IESRICED ETORPTHEERZIITCRB I EERBEL TWS, K¢, FLAG-VCP.
iﬁm\Hmamh%%ﬁsﬁtﬁmwm&ﬁm;b\ﬁﬁﬁ%%%%%%ﬁLt%%\wmud&m&U,
TRTTV-LAEMHEEATAIERHREL, ATV VP VCP LR T Y — ARORASSIEET 2
CEERRHLTVE, T5I_RTY ) i% VCP & IkBaHIOMEEFA~IHEL e\ 2 L 2B hic L,
RAFY ) YOERRM, VCP L 7uF 7Y —u L OHERAOHEETSHS L) BREPETHE,
HAR TRE) TRE2EPLEIBNF - TEONAEBRERCHEPRIEL . FROBE. ko
BEZBRT G, :
CNERET B, KFXIERAFY ) U2k 3 TNFo BEEED R ZAO—MBE2EHEL. X510l
SIERGERB L EENRIGEE ) NF«B BROREET VCP OEFMEEOMITL ED = L w3 e, &
BEEYF - BEOERIAZCERTZ2b0THS, LoT, 2HEL @) 02057 LT+
RiffENH 25D LEDEND, .
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Vesnarinone is a quinolinone derivative developed as an inotropic agent for the
treatment of congestive heart failure (CHF). However, the induction of agranulocytosis has
been reported as a side effect of vesnarinone, thereby representing a limitation of the usage of
vesnarinone. At the molecular level, vesnarinone appears to enhance myocardial contractility
by augmenting sodium-calcium exchange, which may responsible for the treatment of CHF.
Vesnarinone is also knbwn to inhibit phosphodiesterase III (PDES3), resulting in an increase in
the cyclic AMP concentration in cellg, leading to vasodilation. Although these pharmacological
effects may be related to the treatment of CHF, the molecular basis of the side effect is not well
understood.

Previous study showed that vesnarinone impairs the production of TNF-a in bone
marrow stromal cells, an event that is essential for the differentiation of the cells into mature
granulocytes. These finding are also supported by another study that showed that vesnarinone
suppressed both the activation of the transcription factor NF-kB and the expression of the
TNF-a gene, a target of NF-&B. These findings raised the possibility that the inhibition of
NF-xB signaling by vesnarinone may cause the observed agranulocytosis.

To investigate the mechanism by which vesnarinone inhibits the activation of NF-kB,
we attempted to purify a vesnarinone-binding protein with high-performance affinity magnetic
beads, which are powerful tools for the identification of the molecular targets of many drugs.
Indeed, a valosin-containing protein (VCP) was identified as a result of our application of this
method. It is thought that VCP plays important roles in ubiquitin-dependent protein quality
control and intracellular signalling pathways. This study further showed that VCP is essential
for the ubiquitin-dependent proteasome-mediated degradation of IxBa and that vesnarinone
induces the accumulation of ubiquitinated IxBa resulting in the inhibition of NF-kB activation

by preventing the interaction between VCP and the 268 proteasome.
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