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TSR IG: (PR © 7 Lo ST, - PIBUBLTERISE)

Eavinl

1. HERITS e it

LR A PV AR 53T FYB OfREA & QIR o 7R EDR R

WIFENEE ARM G SARTRS ARl HEEd%
WrREE

T ETANATAARRE T A NVA (JBV), T TE A A (DENV) 7o & Uz E
FEL b MOIRFMEE R0 A VADEEILTN D, FEZ DENV BN - M7 & sl 4R
R 1B ORGSR EFE S, 20— IEEBIEEOR T v 7 I EVE FIE S D10 6 hw0»
OB R I F P A NV AKIOBFE SN TE LT, BALRKIRI RO b T,
AWFGEL T T &0 A IV ADEGIZMZE 218 TN 247 a7 4 X 7 AfHTIs K- THRSR L,
[AE SAVTINT VCP OBSREMERT A FRI, JT0 A VW ARIBRIE DT D D4y SO 2 B &
L CHlize DIl a4T 572,

VCP 1L AAA+ ATPase Th Y Ml Co6 EFRER L, fixDa”y 72— LiiaT 52
& TCHNBPIZ Tz 72B5%RE % 71797, Yeast Two Hibrid 15 & SE5adpbEE, Jefagutakic Lo T
2 A LV AMIFERERS (Non-structural: NS) Z&FELNS4B & VCP =17 7 & #—Npld & ORIIZEHRY
IRFHEAERD 5 = L AHER U, 77, siRNA (THEHUEA R Lo ABFLE AR H—
% PSRBT L 0 L VP IZAFET D 2 DD ATPase RAA D H 6, CHRM R AA v
@ ATPase TEMEDSD A VA Z YL Cdh D 2 EdSbhhotz, Fi2. VCP OREREIHLEA] Eerl,
MDBN, DBeQ ZWRAIEIZ T, U A /L AHGEIRID S Sz, S b, RN -7
VCP DA | L 2k (Stress Granule: SG) fiIFVHEIEIZE H L, 77 B0 A LV ARGZEE S SG AL
IZ VCP BSRERHEE DS & 0D 2 5 7 A R hMRRIE L T2 & 2 A, DBeQ AUBRRGSIIIEIZ W T, SG
TERGINSS U < HINd~5 = E A B0 Tpo Tz, & 512, DBeQ AUEERGSIiap o#ERA L
HH T L SG = —— U UL el a BSER L C0AD 2 & BHER Uiz, Zib DR
B, A VAL NSIB A LT VCP 2T TI12) 70— 952 & T, SG IBkE 1L
IETEOFERR Y ¥ v NA UL E DA N VASE #ERET HHE 26 2 TOD O TR O

EEZDBND,

A. BrIREER
TIEUANAT—ARGT T A RNA &7/
LELUTRET AT ANVATHY . TICHRE
YChHIeH =2 N L sf T2, 778
U ANV AT HARMR T A VA (Japanese
encephalitis virus: JEV) . 7227 7 A /LA (dengue
virus: DENV) . P87 VBV A LA (west nile
virus: WNV) | EEL 1 LA (yellow fever virus:
YEV) SRFEDORNT A NVARL S EENT
VWD, FFZ DENV (RO 110 2ELL B oy
DMERSIUTE Y 44E 5000 TTADD 1{EADS
L CND, D DB 50 FANT v 7 Him#E
BFIE L, 2 7 ALLEDSFET LTV 5(3), DENV
IT U707 7 ) HEOR - AV T

S LTS, TR, A DEEIICIRIE Lok
BUZ L0 ENLISNOHIEIZ BIEL ST B LD
(27257, [N T 2014 FEE I CHAAE s &
LC DENV OFATHHE Sz ORI
LV, DENV i3 17255 4 OmEAEFEEL, &
72 B IR DENV (22 ERYL 2 LIERAE
{95 ADE (anti-body dependent enhancement)
ERLZ T ERE BN, T OMED DENV U 2
F o DBRFRE RE2 B0 L LT D, —FH, JEV
WEET 7 BT T AN L5
TANATHD, 1FEAETTRBERRETHD
2, BIET D & 540% D\ BEERE R, I
BFETH D WNV, B bbA AR T A LR,
= L—IBINAS 7 A VAT P AR B
THRBEIRD > T Y, FEEGEORR Y A



VA E UTRERDI BTN B,

¥111lkb D7 F BT A VARG ) ARNA NHE
SN —AEHAR U _TF NiL, BERFeY
ANVABEHEOEFOT 0T 7 —E k> T320
1EX /878 (Capsid,pM,E) & 6 DDA
1% (Non-stractual: NS) 4 >/37 & (NS2A, NS3,
NS4A, NS4B, NS35) (Z/#rais, Capsid #
RTIBEIXT ) I RNA Doy ir—0 0 72 B
HL, 48325 pMRE Z 87 B L
HYEAT 32 & CUANRRIFIERR A FIREIZ L
TW5, F7-. NS3ENS2B L@ L TFuF
T —E L L THERET DIE0 T AEH RNA Zf#<
AN =R JEEEED, NSSIZIZA TV T
AT =7 —BiEM: & RNA KTERNA BRLR U 2
T—ERFEL, WTIh RNA ERIZEER
BRE LCERT %, 7 7R URIFEDxT K
YA F—=T R L > THIlBRNIBA LT A v
21, MRERIZS 7 A RNA ZiHd 5 & T4
BANT T | EWHTIND /NI e D g
EREERT 5, BEANVTXT TET /L
RNA OFER « R TONTERY . UA VA
FEIZ & > TEEREEM LB 2 N TN5, /I
JaRIREE S L/ T D NS2A, NS4A,
NS4B 3= DEELA VTR T DA~ DEES-H3
TRBINTNDR, PRI A 7 = X I fiR
Ry A QAVAN AN
VCP /X AAA+ ATPase 7 7 S V—IZB L THEY .
RN TABRBREERL L TV D, N RiRES 2
ML LD T 7 4—LFEEL, o777
Z =T LT EFFALENTHTF LA L.
TR Uz v F ALY v B OE RIS
BRAT A v tm b LTHBEL, 70T T
V= ATOHRCREEST DR CTH D, Fiz,
VCP B LR F UAERREEATH I &N
HMHENTND, ZOHFIL, kalearzr o
—EFERT D I & CHIBEPNIC TR e OBSREZ R
LT3, #ilziE. NPL4, UFDI 28 VCP IZ
EETHE, IMNAEN T ERF UaMHInEn
TR E R EETR LT 0T T ) — I
k9 A/ kB E 4 fE (ER associated
degradation;: ERAD) D h T LV AR—F—L LT
B1<, —75. p47 L p37 M VCP IR TH &
ANVEOEDOHHEFEE 2 ha—T 5
BEERErD, E7-. VCP I E Clo—7A$H
RNA DY RERTA)VADT Y [ Y —=,
HIV @ Vpul iZ &5 CD4 DR EBETH 5 &
WD ERITZ SN TWD DS, ZOFEM /BRI
FRX S 7MA 4L T07Ru,

ZDLHBEERDOF, L, VCP A LR
HERT (stress granule: SG) FERRDHHENZBEE- LT
WD EWIEENR SN, B, BNOERE
FISIZE Y mRNA D3ERESND &, VAR Y —5
73 mRNA OEEESNEFRH L, R _TF NE
FEAT D, LHL, \@E% pH 2PIREZE
B, MR B OB A N L AR5
Lo BURTBDIAT +—NT 4V TRBIE
PEDERV Y mRNA (ZEENE U D fERENEE
5%, kA b U REERLZ TR URRR OS2
B2, MEN A b RIS & fEx
DFxF—E & 37 GBNEE L. FREREIARE
FH¥ T 2=y hTHD eucaliotic translation
initiation factor2 o €[22 a) D51 FEHOED
2V b5 e, FERBARICLET: R o
-GTP-transfer ribonucleic acid for methionine

(tRNAMet) @ ternary complex (TC) ASEREA

RIREL 2%, AR D TC ORI &
fi% D RNA JEE 4 L /37822 G3BP 7280
mRNA CARFERREFEREBKEFREZ T v
T EEBHZETSG BMEREND, ARLA
BEIMEE SN D & SG bES L. RS
PEB &SN 5, i, J.Ross Buchan 512k -,
BREEA b L ADMEE SNTZBED SG DOIRESIT
VCP 23B85. LT3 Z LS BNz &, VCP
SRR A B U R REHTEH O 5 FRE O — %
HoTWARREMI  RR Sz, —J5, C BT
KA VA (Hepatitis C virus: HCV), £ %
BHRTANA, Za—B Y ANVFTA VA
DENV 7 A JL R RRGSEIAN Clrd, T A /L AHfE
D RNA DOAESIVE X /X7 B oI pEA
T H72012, SG FERMMES LA, =
DHENT—BIED LD TH 0 | 7T S MO
FEDS T A VA DOHEFRIC BB /2% E % - LT
LEEZBND,
AHFFETIE, SRS uT 43 7 Ak - T
RIE LIz A NVAERA N TR T2 70— |
ENDBEERFRECKT LT, siRNAIWCELD /v
IHETUART V== TEITV, VCP ZRIEL
7o 7. BYUSHIRIZRT B VCP DR 7= 91%E|
[ZDUNT, MfEN R B LRSS & ORFEIZ oW
THERT LT,

B. #FFAELE ik

1. ffmL oA LA

A U-mizUEEh e (HEK293A., HEK293T,
Vero, Hela, Huh7, BHK-21) 1%, 37°C. 5% CO2
TFE T2 T, 10% Fetatal Bovin Serum (Gibeo)



100pg/ml Penicilin - (Nacalai tesque) , 100 units /ml
Streptomycin (Nacalai tesque) % 4¢ Dulbecco’
s Mdified Eagle” s Mdfium high glucose (DMEM,
Nacalai tesque) Ffi TRz L7z,

Elo. AR VA VAL AT31 B ORBROR
SIS E NS i 0 43 5) A
W, Elo T YA VAL 2 New Guinea
CHE (ATCC LW ANTF) ZAli Lz,

2. A A

24 well plate |ZHEFE L 7= HEK293A fililaiz JEV
% L<IEDENV % m.o.i (Multiplicities of infection)
=03 12725 L HICIE L, By ST, )
B 2 EEEE L C oA VAR oS S
%, A VAR RS LRI AL L, FFO%E
% 300ul Mz, 37°C. 5% CO2 f74E T ChEE
L7,

3. UANVAEGLIIE (74— AT 4—3
IT wEA)

HIE 35 TP A D RS E A VAR
ZE B 726, JEV T Vero i, DENV
TIE BHK-21 #lliaz O CRGOMIE 21T -
oo VERLLTZ 10 fEBPEFBYEZ . 96 well plate
121 x 104 cellsiwell & 722 &9 I1ZHERL L7~ Vero
AONE S 720 BHK-21 Ml Z 501 9720 %, 37°C.
5%CO2 fFE T2 IRFfllERE Uiz, Z0%, A
FEm—2 #4000 (Nacalai tesque) % F&7E
1% 5 X 9 mx, 37°C. 5% CO2 f#+/E T
T Vero i 36 W], BHK-21 il 60
s L7z,

A VAN, SRR Lo TR
L7z, BYsfila% 4% /T HV LT VT e R

(Nacalai tesque) (ZTZIRT 15 HffEE L
%, BB, T vxr ] —REUARUE
24T 5 72912, Anti-JEV NS3C  (1:3000, 4~V
IV HFHUNIE) 723 Anti-Dengue Capsid

(1:5000, AV F Ao P XHmiE) . 02%
Triton-X100 (SIGMA) KU 10% FBS % &
D-PBS T, iRz C—#HNG &8z, PBS T
Z[EI¥EH L. Biotin-conjugated o - rabbit IgG

(Vector lab.) —WR$FifkL 10% FBS =&Tr
D-PBS T. =RIZ T30 HE&872, PBS T
Z[EPE#E L. ABC Solution ( Streptavidin
BiotinComplex Peroxidase Kit, 7% 1) %=
W2 T 30 R SETz, PBS TZEIVES L,
D-PBS (I~ AF v ¥ —EBRSEE: VIP
Solution (VIP Substrate Kit forPeroxidase, Vector

Lab) #INZC, WRIZTEIIESE, &
iz, KIS CT—IRIpEg LIS RO E B S
Tefte, SEARITAGYEMY PR, WS, BEL
HiA HNT 74— A% D7 kL. Focus
Foming Unit (FFU) A% L7z,

4. TIAIROWEEE NI AT 2 ay
AW N2 _CH 7T A2 Rk, PCR
VW CHINE S W Tl s TRy B — R ET D
Filize ORISR A Mo A = a 0 &
ML LT,
HEK293T #illd, Hela A, Huh7 fila~n>7"7
A X NIRE TN, polyethyleneimine (PEI) ,
linear, MW~25kDa (polyscience) % VN TITo 72,
10ug D75 A3 K DNA % Iml @ OPTI-MEM
AR U7, Img /ml O PEL VAT 40ul BN
L. T 10 MRS S, VAR Y —2 DNA
Ak U, EASNIEIZIINGG, 12 Bk
HAaASHE L, & 51T 12—24 BilIREEE LT,

5. BERAIZ ORISR Z V0 0T 7
4 =7 1 fE
7T A REF ST HEK293T M2 [EY
L. Lysis buffer (1% Triton-X100, 50mM Tris-HCl
(Nacalai tesque) . 150mM NaCl (Nacalai tesque) |
Protease Inhibitor Coctail, 50X (Promega)) % FHv>
TR L7, 4°C. 20000xg T 10 s3fhala L,
[E% U 7= 3512 Strep-Tactin Sepharose (IBA) 30ul
Iz, 4°CT 2 W L2 DRSS e, %
D%, 6200xg T 1 mfELL, HEEZET,
Wash buffer (0.1% Triton-X, 50mM Tris-HCl,
150mM NaCl in water) % Iml %%, FE
6200xg T 1 mfEiEL Uiz, ZOBMEEZREIZ 3
[E# 03K L, Wash buffer g7 L7z, 2x Sample
buffer (125mM Tris-HCL, 4% Sodium Lauryl
Sulfate (SDS, Nacalai tesque) , 20% glycerol
(Nacalai tesque) ,fFEFARATIZ 1/10 £ 2-MeEOH
(SIGMA) ZUI) % 20ul i1z, 100C. 543
FIARA NV Uic, £ D.,6200xg T 1 ZfEhEL L,
Yo TE L,

6. SDS-PAGE

AMFFETIL, 15% running gel [30% acrlyamide
(Nacalai tesque) 20ml, 1.5M Tris-HCl pH838

(Nacalai tesque) 10ml, 10% SDS 400ul, NNN’ N’

-tetramethyl-ethylene diamine (TEMED, Nacalai

tesque) 30ul HIRE L7-HIRA MK T 40ml {2 A

AT v 7L, TAFRBRAE RN B A BHAAAI T



& 5 10 % ammonium perodisulfate (APS, Nacalai
tesque) 200l ZINZAER LTz (Fv 6 B, |
& 10% running gel [30% acrlyamide 13.3ml, 1.5M
Tris-HCI pH8.8 10ml, 10 % SDS 4001, TEMED
30ul ERAT-HRIEEHRIKT 40 ml IZA AT v
7L, FOAERBRAAERTIC 10 % APS 400ul %
MAAER U7 (57 6 BaD)e 15 BRI U T
f#F U=, Stacking gel 1243 30% acrlyamide 3.2 ml,
1.5M Tris-HCl pH 68 5ml, 10% SDS 200yl.
TEMED 30ul #i8A L7k % #ik G 20ml (2
ARAT 7L, TNAAVEBIAERTZ 10% APS
200l ZINZAER L (D6 ), BRIV
BRIV L HICDE 20mMIC 2 5 & 9 I EE
T CUkEh&1T 272,

7. VZAZLTRYT A4 VT

SDS-PAGE (Z &> TR LIZ VRV ERE
K7 vy MEIZED ., Transfer buffer (25mM
Glycine (Nacalai tesque) ,200mM Tris-base, 10%
Methanol  (Nacalaitesque)) %V \C= hot&/b
o — A A7 L (Schleicher & Schuell)
membrane (Millipore) | Z#E5E L7~ 8544, = b
o7V a—AfE% Albumin, from Bovine, chon
FractionV, pH7.0 (Wako) in TBST (x25mM Tris
pH7.5, 136.89mM NaCl, 0.05% Tween20 (BFH1L
ZEREEH) CLEY 2 v 7 52 T o714,
B Db % &1 03% albumin in TBST %
BMUSERT 1 KRS S8, TBST T 10
sy 3 [EIPEH L7242, Horseradishperoxidase
(HRP) 1Z5% _KHifk% 03% albumin in TBST
TR (1:1000) L7@iIZ L, =R T B
MUt &87-, TBST T 10 4. 3 Eeé L.
Luminate Forte Western HRP Substrate  (Millipore)
W2 & o TS &, V3 Western Workflow % VY
T T ERE L,

8. fuEELYLA

HAN—=TJT A (ISBREF 12 Nol 12) Rlzks
# L7z Hela . Huh7 #HfGIZ, 7°F A3 KDNA
FEHE T 1RGSR AT - 7o 8% M 4%PFA
ZEL., =|IRIZT 10 HEEE Lz, PBS T
=[E¥E4 L, PFA 2521 RV, BAY
D—RFLEEETr 02% Triton-X100,10% FBS
inD-PBS #filx ., 28R C 2 WU & 872, PBS
C=[EREEE B R R T anti-mouse IgG
Alexafluorod88 conjugate X id anti-mouse IgG
Alexafluoro594 | conjugate anti-rabbit IgG
Alexafluoro488  conjugate .  anti-rabbit IgG

Alexafluoro594 conjugate . Life Technologies .
1:1000) % &3¢ 10% FBS inD-PBS Z¥INL ., =ik
T2 RS S ¥ 7o, PBS CT=EREEL, A
F4 FHZ A LI 5-10ul @ Fluoromount-G

(SouthernBiotech) ¥t~ kL, FREIZ
T—BE s ¥, HES LV —F BN

(FLUOVIEW FV 1000, Olympus) % FVzTH>
TN EAT Tz,

9. SiRNA OFHA

Dhamacon = @ 7 s =2 U X A
(hutp://www thermoscientificbio.com/design-center/)
EFWTT YA L7z siRNA %, SIGMA #hiZ
ERAIE LTz siRNA ZEH Lz,

10.  siRNA (2L HEEFHEPIH &, siRNA
KON SiRNA ([ZIEFUEZ R T A Lo AR
FFORB T T A I FIT X AHRERTE
SIRNA I L BEEFD /) v 7 Z &, siRNA
12 & - TR SN W EER S 2 55D siRNA
I 22 RIZ LA ANRE LERDTZDD
N7 AT 27 g i, lipofectamine 3000
(Life technologies) Z{5F L .24 well plate {2 0.75
x 104 & HEK293A HifE /32 T VDA r—
W ToT2, ETOBEBETD/) v I x T 7
Z A3 FDNA OFFRIZ24BRI LI T A
T ariAIETToN, 1 BIEHDO MY
VAT zdvavid, oM LOHAKLE YR
Y —I [SIRNA HRICHIRRREIR 2 N2 5 Y 78—
2 2FEEDO NI VAT =7 Vg ATEL
ToEEHE A~ IR — 2 SIRNA &Iz 57
U — NEIZTYTo7, 72 A3 K DNA iE 1
BIO KT VAT 27 va i Alo& 05ug A,
SIRNA (32 THRIERE 15nM 12725 LK 5 I L,
B~ L7z, 2 MED RS A7 2y
g Vinh 24 BRSICEERIR AR E L. U AV
A B EHT,

11. CeliTiter-Glo 7 &A1

24well plate & 9 [BIY U7-HEfEIZ, CellTiter-Glo
Buffer (Promega) % 100ul Nz, FEML LT,
CellTiter-Glo Substrate  (Promega) % 2x T
L7cbD%, 96well BT L— NI 25ul 0
AHL Z ZIZRE b U TR & 10pl Nz
Teo 0%, plate ZERIZT 5§ HARLT v
AL, 15 RE LS, i3 Fr—R)
— 4 —Fluoroskan (labsystems) (Zd& V1To77,



12. BV TS A APCR (QRT-PCR)
24 well plate J2 V) [EIX L7zl & Trirealengent
(SIGMA) % FV CTHIH| L 72 RNA % RevertAid
Reverse Transcriptase (Thermo) % Fu T cDNA
Bk LTz, cDNA O %CHE Random hexamer
(LifeScience technologies) #ffiff L7z, cDNA
DFER: PCR UL power SYBer Green PCR
Master Mix (life technologies) % FHV /=, 10ul @
BOSSR I L, 0.03ug 0 cDNA, 10pmol 07
T A~ —H I LT, JEV RNA OERZIE NSS
DOBCHNRERAN A LSS 2 iR S %
7T A <— (57 -GCCGGTGGGACACTA-3")
B Uiz, Eiz, MaRNG -7 27 F 2 dsko
Al ET 2774 ~— (57
-CCTCCCGCITCGCICICT-3") #HWTB-7
7 F D RNA Hez E i L RNA SAAHIE L7z,

13. WY — A7 U w b (Yeast two hybrid:
Y2H)
FEREY — A 7 IR BERE AH109 BREC O
TAKARA/Clontech 1 @  MatchmakerTM
Two-Hybrid System % VN TITo72, YPD it
(#H5% 20% Pepton (DIFCO LABORATORIES)
10% Yeast extract (Nacalai tesque) ., 2% Glucose
(Nacalai tesque)) (2 C—WtiEGEE X872,
R AR Ly #4200 0.D.UMl &72%
4 9 LiAc Solution (0.IM LiAc (Nacalai tesque)
10mM Tris pH 7.5, ImM EDTA (Nacalai tesque) )
IR L, IR CHEE Uiz, 2 OBFRIE
FIRIZ, 025 vol.D &> & 7> CEGEME S8 T
72— 43K ssDNA (10mg/ml. SIGMA
Ardrich) Y& &, 1.58vol.> LiAc/PEG Solution
(10mM Tris pH 7.5, ImM EDTA. 50% Poly
ethyreneglycol 3350; PEG3350 (SIGMA-Aldrich)
&, BEODMEIET & Activated Doamin (AD) 73
S LTS DA T2 b pGADTT7 &
DNA Binding Domain (DBD) 23@h& L CHEHRS
HavART 7 b pGBKT7 %45 % #&IEE 15ng
LR EHITA, S BIZ—BR30CTA ¥ =
~N— K Uiz, 20%, 2°C, 1545He— =
v 7 hEZ BRIy TT Y MEREM (Leu,
-Trp)  (0.15% Yeast Nitrogen Base w/o amino acids
or ammonium sulfate (SIGMA) .0.5% Ammonium
Sulfate (Nacalai tesque) . 2% Glucose, 0.002%
Adenin (SIGMA) ., 0.002% Uracil (Wako) , 0.002%
Histidine (Wako). 0.002% Arginine (Wako) .
0.005% Phenylalanine (Wako). 0.006% Tyrosine
(Wako) . 0006% Lysine (Wako) . 0.008%

Isoleusine (Wako) . 0.01% Glutamic Acid (Wako) |
0.01% Aspartic Acid (Wako) . 0.015% Valine
(Wako) | 0.02% Threonine (Wako) , 0.04% Serine
(Wako)) ZHEREL 3 HIH 30°CIZ TR LT,
EO%, TR R OO AR I L
BOER Ry 77 0 MERIERE (Leu,
Trp, -Ade, -His) (0.15% Yeast Nitrogen Base w/o
amino acids or ammonium sulfate (SIGMA) . 0.5%
Ammonium Sulfate (Nacalai tesque) . 2% Glucose,
0.002% Uracil (Wako) . 0.002% Arginine (Wako)
0.005% Phenylalanine (Wako) . 0.006% Tyrosine
(Wako) . 0006% Lysine (Wako) . 0.008%
Isoleusine (Wako) . 0.01% Glutamic Acid (Wako) |
0.01% Aspartic Acid (Wako) . 0.015% Valine
(Wako) . 0.02% Threonine (Wako) . 0.04% Serine
(Wako)) (ZHEHE L7z,

C. HroefsR
1. VCP ) v 7 B AL BT TETA LA
DOHEFHIH
AWHETH, VCP %/ v o Xy LTcHila
LW A VAR L T2 2 & e
B, VCP R A )V AHIFEIZ XD J 5 12B5- LT
WDDMNE B DIGEAAT T2, £, VCP D
SIRNA FEROEEHNZ YA Lo AR A A LT
VCP FHAT Z—2AF L, Z D7 Z—%
SIRNA MBI F T AT 27 a5
& T, siRNA OZWENERET 20 E 5 DR L
72, HEK293A Il VCP sIRNA & E2{ad, %
HUpnway ha—n~y & — F72id, VCP
ERERTHUVAX 2—_Y Z—H R T
A7 xyvar LicdhE | JEV & moi=03 TR
e, 72 BRI OREE HIERICE S ARG
MY A NAFDEE, TA—HAT 4 —I
TT7 A ERNTHELE, ZORER, 2
N — X7 F B A LB CIE, _BVEF
WZEEIND VA NABEIIEERE S e o T
DIZHF L, VCP FEHIAY 2 —%EA LT ANVR
LA TIE 6.0x107/ml & CEHE Liz(Fig.1B /%
V1, lane3 & laneS), F7z, BESHREANCE
T2 VCP &/ v 7 X0 Ui MlakE R
E LB DSHER S 7= (Fig. 1B 7 5/ 2, lane3,
4, ZDZ Db, VCPSIRNA IZX DA LR
HETEAMHIIER T, sIRNA D47 Z—4 'y R
IZE D HOTIH < RERAY7: VCP OFSEHNH]
WZEBLDOTHA = LRSI, 7. VCP
J w7 B AT D JEV NS3 OB



HLUTNBZ & B(Fig 1B 73x/L 2 lane3. 4).,
VCP /v 7 B AR Y UANARE LG
OFERPIHEESNTWD Z EWRENT,

2. 77 TAVADOHEFEIZIE VCP @ ATPase
TEERNETHD

VCP IZ N terminal domain (ND) . ATP ase Domain
1 (1), ATPase Domain2 (D2) ® 32D KA
A VINBIERR STV B FgIA), RIT, ARREE
TIL VCP D2 -2 ATPase iEHN 7 F ¥ 0 A )L
APFEIZREET B0 E D DT L7z, siRNA
FME VCP B oA R 77 ME V., ATPase
D1 OIEHHFLTHD 305 BEEOINVZ I B
T JIVHE I ATERR LT B305Q 8B, ATPase
D2 DIEHFRLTH D 578 FEDINVZ I R
B JIVE I ATEW LT BST8Q ZEEAK, -,
W ICZERAE A LTz B305Q/[E578Q Rk %A
VERLL. VCP D71 )L AMEHEIZ 331) B HshEEE
EBRE(To12, TORER, MIENTIIEED
VCP BEBE L THhBIZbnb b3, VCP
B305Q AR %ZRBL S W7-5A ClaBpER
VCP %38 8172 & TR T A LV AER /10
TH-o=DIlZx L, VCP E578Q TiE 1/105,
E305Q/E578Q —EARMAKTIZ 1107 £720, ¥
ANABOEIEIXR b2 D> 72 (Fig1B /¥
V1, 2, lane6-8), “NHLDFER LY., A
JVADEEFIZ 1L VCP @ ATPase iEMEIZEETH
B, FOBEMETEFZ D2 IEFELTNA T &
i oY I Ay il

3. VCP Oaea HET DB T LEMD T A
TV A HEFERA SR

BITE, VCP OEEZR THET DHE 4~ OFEIHER
FHEINTND, £D S b, ATPase {EIEAFFER
W FE E 9 % " oW A E A
N2 N4-dibenzylquinazoline- 2 4-diamine (DBeQ) .
VCP @ D2 I & & T 5
3 4-Methylenedioxy-b-nitrostyrene 1 (MDBN)
VCP & SEC61 H3B5-9"5 ERAD % [HET 53
Fle UTHER SN 5IETHEREH
Beyarestatin 1 (Berl) %L, 7o v w1)1
AT VT BILERI DR E T, Fm.
VCP |3 X F UL & o0 E e
77— hNHRE T AHREE O Z &b,
TaT T Y —LREAITHD MGI32 DFERY
Rt Uiz, 293A M, JBV % moi=03 TR
Yu W 2 A v o~ b L2, B8RS
FAeEE AR VAR Uiz, 0%, A

T AT LB, 44 T (R 48 REf%)
DR BEICE SN ARG T A VAR B
T —HAT =TT v IZEVHEEL
7e(Fig2A), TOFER, SERR~- & DIES-HE
BRI UTIESIZBN TS, HE—FEED
BECAEMETMUZERICBOTL, o>
ha—/L L LT LW T A VA BEARD
TAGRD HiViz(Fig2B, lane2, 4., 5, 6, 8), =
DFERDE . A VADHERE VCP ATPase 1%
MRV TH D Z & DHER S 4L, E HIZ, ERAD
DOEREE L U A NV AHGRIZBE S L QW D RTREME
DRI X 7, BIRRNZ &2, MG132 T
Lizfii = ha—/b EER LT 1/108 b
ANVAENBDT DI EBHLNI R T
(Fig2Blane2), ZOFERLYD, = %F -7
F A — N A VA DR T B A
Ho TWARMREMEIVRIB STz, . BEKI%E
SR U7z ORI AT RIS I R 6 e -
el enb, HERDOUA N AEDORIIIHID
DI L D HDTIFRNT L ERERLTND
(data not shown),

4. VCP 137 A NVADSERA~ZA LT214, W10
B cEEMEL DO

U A JVATIERHE AR | SRR A AR
EALUTRE LR, BLE 12 BfRE =
v RY A b= RTRIEPNIZER D A E T/
L RNA SHIEEICEH S, BXLE 45
BRI 7 MERIDMAE B & Wb T d,
FDH%, 1224 FEEOBHNWTEIZ T A VAR LA
NIRRT HBRRENT, X0 EERRET )
LERDTIOND, LT, VA NVARFDRE
AV TR% 24 RFREILARE L D R SN D, Z D &
T, UANVAETRRIZRIT DA~ NIk
ML ICHIRERTDZ ENFHETH DT
D B THEEME IR R XA I T L,
YA NVAVER & ORI AR D Z & T,
{LEWHS T A NV ABEFED E OB AERT 5D
Db HDIRETRIT 5 Z ENEIRE L 72D, AT
UTIE. U A VAHTEOIHIONER B Th o
72 DBeQ, Eerl, MG132 ZH T, VCP DiEE
FREES o A JVABEFAD & D AR 503
BEt L7z, 293A HIAIZ moi=03 TJEV %y
SHT=bE, 4, 0, 4, 8, 12, 16, 20 FEEE%
WA TBIRS LAY % 4 B SV 2R LT,
Fo. ENFNONIBMIROSEE FH— 385
Te I, B 24 B IO TOH 7 v
R A ZZHA LT, F 2D S HIZ 24 KRR L,



IR E E N DG E D A VAR T 4T
AT A= TT e ANCTHE LT2(Fig3A).
FOFER, R L [FIRHC DBeQ A AWi2% &
A JVABHEDS 110 W24l L7238, 24 0 LAl
WAL U 72BN T, FRRIA IS L
7oA Z BT h, DMSO MWD = s m—)1
& U C o A 2 AR A B AL B e o
7o(Fig3B), ZOfER IV VCP 120 A )L AJE
Yuth AWFRRILIN, 382 6 < A L ADHIEPN~
DIFALIEE, oA NAS ) DAERIIETC, E
TRAEBID G B DT EHEE S, — .
[@ U VCP IZ/EHT % ERAD BHEH4] Berl CHUER
L7atr, 4. 0, 4 IRFRITEI AR U7 fifla o L
WO A VAR T ho— b ik LT
1100 \ZFE T LT, Zofssid, B2
5< Eerl (FFEMIRHERICH D Z & LBt
L CWDAREMEDS R, FE T2, MG 132 AWBIf
Tid. DBeQ &FUAA 7 CUEL LA
W2 A VAIHIEDS 1/108 LT L7210, Z LWy
A WA EDRDHEB S I, T ORERD
b, 77T V—5sFb VCP LERHITH S,
7 A JVA DR~ OAZ AL AT B BT 0%
BRI L CWB I EdvRraEhi,

W, VCP DISHBNEN 7 A NVADYT ) I
RNA ORI G- 2 DE OV TRET LTz, =
v hr—/L siRNA & 2 flfED VCP siRNA %
203A HEIC NI AT = gL, JEV &
m.0.i=03 TR, 72 Bt OMIEPNIEE
TBHUA VALY ) L RNA B% qRT-PCR 1£%
WTCHIE LTz, EOfER, =2 ba—/ViilaT
HBNDTA ALY ) 2 RNA B &l U755
A, VCP %/ w7 X LEEMIATIEY ) &
RNA #i3 1/10 LRI T LTV D Z & 25Ed
SNT(Figd), ZDFEFIL. VCP /w7 X
HIRACIL T A VAR L7 DI ENE <
ETLTWD &S fEREFgIB) & —FH LT
By Eio, BYuES ) S RNA BRI UAT =
73a L, UAVADHEA~DEEBREZ N
A RAZHTBEEITBNTH, VCP /v 7 A
ATV A NVAHFEZE U EESI R AT &
Hiohso Ty rA(data not shown), LA EDRESR X
V. VCP X7 A )V ADRBGSBA~DEAE, 7
ANWAG ) ZOBBIDBAELIRNAT & 22D %EE|

ERFO CWDAREENE 2 bvd,

5. UANVABGECEEREE R RFOVCP
7 7 B —DEER
VCP 1L, /IR Z L7 B SEE R, L

DT EDANIT T DIEREIR R &, #ix T
AIREN A 2 MBS LT D (Fig.SA), T &
9 78 VCP OESRERIZARIEE, I VCP O N K
UHESE  (N-terminal Domain: ND) (Z#5&9 5.
NPL4, UFDI, gp78. p47. p37. UBXD1, UBXD7
REOa Ty H R ELTND, TibD
a7y A iEENEN O E TR O
VCP e RAA a4 LTRY . RS E i
WEATIZ VCP IZHE A L QU D (FigsB), HIFEE
TIZ VCPND #5459 —7 & LT, UBD
(ubiquitin binding domain) , UBX  (ubiquitin
regulatory X) . BS1 (bindingsite 1), VIM (VCP
interaction motif) , VBM (VCP-binding motif) 73
ERFDD- TR Y (X M s ST oORSE 5,
BN Z S EN S A3 @ LC VCP-ND D 2
DDV T KA D" FER DOFRIZADIA
Tk DNTHHA LTS Z ERH BN T
Do
AWFETIE, EDVCP 227 7 7 X —)VCP &
T A NV ABIHIZHEEE L T B0, Flie D
VCP-ND 288K % Tl 23k dz, ZihvE
TO X BkEiissEfroT —4 24 Lz, a7
7 —~DFERICEBELLEEEND
VCP-ND DL DI _FNAFHET DHRET X
WAt RS3, 170, L72, LI107, V108, K109,
Y10 &7 T = AT EHR LT 28 BAR R L
(Fig5BC), FNENLERN 2T 7 7 F—rDfh
B ED I D THEE 5 X DD, Fiz,
R CARARIN T T B 07 A )V ADBETE RS 5
DE DD siRNA HEHUHEZA BN DAY VR LR
12 & D IRRE LT=(Fig. SFG), EDfER, UFDI &
UBXD7 ~DfEEHREN KB L7 R53A &,
UBXD1 & UBXD7 ~DfE&RENKIE LTZ
I70A/L72A 13, 7T B0 A )V ADEFEIZ 53
HZEIRENTZ, SIRNA ZEAL VCP %/
v 7 Xy UEMIEIZ, RSB3A b LI,
I70A/L72A ZEEAAFRRE L2 VCP 2 AT &
AR A AR L= bo—Loflis 23
Rl L YL TCo A )V ALESEREMNEHE T 5 Z & DR
SN 7=(Fig.SEF, lane 4, 5), = DfEFIE, UFD1,
UBXDI, UBXD 7 ~DfEEIL, 7T BT A LA
DIFEIZIIT D VCP ORSREIZIZBEE LT
W EERBEL TV D, —H, pd7 0 p37 I
AT D25 NPLA & UBXD7 ~DFEAHRENK
8 L7 VIOSA/KI09A/Y110A R AR5
VCPZ ANVREL TS, BAERD= Y fr—L e
Ll U TR L2 23% D U A VA TEFEREDENE L
M RBIIR D> 7=(Fig SEF., lane 6), Z DFERIL,



p47 2 p37 Tid72< . NPLA $ L< 13 UBXD7 A3
U A NVABHEIZEIT D VCP OEREIZEETH
B AREMEDSNIE STz, AR RS3A & LL X
[70A/LT2A % AVZZEERTIE, UBXD7 OV A
VAR~ DB EOREEMEHENZ L, =
NODERI Y NPLA BWEERa T 77 X —T
3 B ATREMEDSTRIR ST,

6. VCP 27 7 7 B—D A )L AKEELA )L H
F~DY I N—

AWFFEE T B IZED TEZIP-MSTEIZ L D
7T YA NVAREEEF ORI T 2T
7 AT Lo T, NS2B & NS3 OfEEHF &
LT VCP 2%, ¥£7-. NS2B Of5&HEF& LT
NPLA4, NS2B DfEaE+& LTUFDL, NS3 D
FEERT & LT pd7 BREIE Sz, Z ORERIE
YRR T A NV ARTF I S Db
T VCP BEEE 7 A NAEMY A v~U 7)1
— N L CWBATREME AR LT B, AHBFFE T,
VCP AL T A IVARZ LT & DEEEH
FMEERZHRET I EEENE LT, BRY
= ATy RIEICE AR J—= T 5T
Tre 7T TAIVRAYT ) ANHERENDRY
ATF NHIL 20 EEE®@ S L ETh D, E
$*. DENV BX ' JEV OAfaNGERET% 13
FEED 7 5 7 Ay MBI TERY — 1T
Uy 7 Z— AR ATE(Fig6A), ZiLHD
T AI REFERRIC VCP =27 7 7 X —&fsF
R —NA TV BT Z— T FA R,
FNENDT T T A vD 111 OMBEVEROE
HEARRRE LTz, ZOFER. JEV O NS4B % &
757 Ak 2762377 £ UFD] %7713 NPLA
WA DR BT (Fig 6BC), RIZ. NPLA %,
UBD K AA »&ETe N ARURE : 1-83aa, H0>
fEIEK : 84-247aa, T L CNZF KA A % &0 C
FRIRAEIS : 248-608aa D 3 DD T 5 AL MTAY
| L(Fig6D), FNEFNDT T T AL b LA )L
RB LRI BOREREIRNT LTz, ZORER,
DENV TI& Npld 84247 & NS2A % &t
1239-1272, JEV “CId Npl4 84-247 & NS3 Z&¢e
1505-1680, E721% NS4B & & 22762377,
2393-2447, 2460-2527 DREIE I TRESHHE
FREIN7~(Fig6E), DBD-NPLA 247-608 % Fi\ 7~
HAEDOEIZRBNTH V7 TS LIV,
AD-Z Y b a— ) R_T Z— L OHBE DRI
WTHY T TARELNIZDT, ZhbiIFEE
BAREREZRHL OB LD EEZ BN, LU
LD — ATV RIEIZ L DT 5.

DENV NS2A-NPL4. JEV NS4B-UFD1. JEV
NS3-NPL4, JEV NS4B-NPLA & OFHEAVER D]
BRMAYRENTZZE LD, I, ZNHDYA
WA NI E a7y 72—/ TD
JRTEDH #EZFET L 7=, Hela fiflZ OSF & 7%
fMLi=a7 77 Z—Emyc & 7 &Nz
TANAR L NTEERFHI N T VAT =TV
3 L, 4B OFNENDZ X BDR
TEEHLFLAG # ZHUA, Hlmye # 7GRz v
TR U7=(Fig.7), NPLA [ ZHOM CREL S W 7255
A, gLk L BEo— R S b Dlcxkt
L(Fig.7A), JEV NS2A F7-1Z NS4B ZHREHL X
¥AH L FNENT A INVARTFNFET BEE
WOMRVEE ORI ) 7 — R EhB e
300> T-(Fig7BCFG), —F . NS3-NS2B & D
HIHOBEE T, 20X 5 RBELTHERSh
7203 T-(FigIDE), F£7-. UFDI % NPL4 L [A]
BRICHIAE 2RI 7 TN S5 5,
NS4B & IFHH 7255 T NSIB OFE S~
D RTER IR B2 h o T-(Fig TH-I), Rk
IZ DENV DEAIZEBWTH, NPL4 & DENV
NS2A F721E NS4B Z#HFH IH5 &, 2NE
A VAR DN RET DHEAIZ NPLA 28 Y &
Jo— bk ENBE0E HILT(Fig TK-0), ZiLH D
a7y g X—L A NVARFOREERIL. 7
NWE T AR L > ThiER S 7-(Fig8), FOS
& 7ML NS4B & myc # 7 &ALz
NPLA4 % HEK293T Hfai 38 S, Mifa % ik
TEMER © 1% Triton-X100 %2 EeliRis TR L
7=#%. Strep-Tactin £ — 2% FIV T NS4B 5
LTz& 2 A, KEUE S NPLA Z4H L7~(Fig8,
7321, lane2),

Wz, AHFZETIE. 7T DA LA NS4B D
E ORI NPLA DFRFEZEAIZ M EETR D) KRt
L7z, Fg9A 1TR$ 9 D0 C R RIBAERIE S
TERLL ., Fig.7 OFERR & [FFRIZ Hela Mg~ myc
& T EAHIN LTz NPLA 38 & — L HITEE
TFEAL, FNENOHIIZERT 5 NPL4 DR
FEEIZOWTRE LTz, T ORER, 1266,
1210 D2->DNS4B 75 7' A hMINPLA % B
FOESIZY 7 )v— NTAERR S - =Dkt
L. ZRLSD T Z 7 A MOIEREOZ T
B TX 720 o> 7=(Fig9B), YL EDER LV, 7
FETALATINSAB D 198210 DT 2 BLEDR
5% LC NPLA & U A VA A h~U 7
J— N B RREMED VRIE ST,

7. VCP OHEHERLE L, Rsiialcsil a2 b



AWERLOTER A L5,

7T YA NVATEGHNE T, R A v
A I RNA O 0 A VA 5 XD
BRDMTOITE Y | A N AT S
FUfE A OFT 2 DA - b A TSR ) M)
LTCWAZ ERDNo TS, TOHOUED
([ZA B L ASERL (stress granule: SG) TEA 5
(Fig.10), 1EHIE, Sz mRNA 1LY AR Y
— AL E Y RT T RERRR S, o
MEBILD, LinL, fllaA s LA b5 &
B IR 280 AR CE T, elFR2a i’
U, SRREUSOMELET 5, 5 &,
RNA fis& % /R0 T % TIAL & TIAR 23,
mRNA <CHIFRBALARFX> Ras-GTPase-activating
protein-binding protein (G3BP) %X U & 7%
Bz I2RNA A 2 2730 a0 SG IERT
Do ZOFUMITLEATHY . A b L RRHED
fiEsRED & SG DS L elF2 o HIILY iR
e, IEFIZERRRDSEB & 415, JT4FE, J. Ross
Buchan 512k > T, VCP @ ATPase I&H4 SG
DA SO BEEN 5T D &)
WiEN RSN, £, 7728 UANAEEL
B & T DHEA T2 T A L ARG I 5415
SG AT —EED LD TH Y | TERAEES D
Rz ENTWD EoWELH D, T
AWFGECIE, 7T B U A VARSI 5
SG Rz VCP X ED & 9IRS L CnB D
fEMT 24T 77, HIBIZ JEV % moi=] TRYLS
24 4. 10uM DBeQ % 4 BEEIALEE L VCP
BEREFRZEDS SG TR EE 52 57528 9 03k
S L72(Fig.11A), SG D~——F /R0 HTH
% G3BP 58T~ 2 Hil & HFLNS3 Hiffz AT
GG IEEITVN, SG TEREDSTRD B A
¥exdiy s N L=l T A, DBeQ MURDALIT -
72 A IV ARIBGSIE Cik SG TERGI 2 BTz
A AHER 92 06%TH Y . F72.DBeQ
HRAFR S A JV AR DI AT - T Ml Tix SG
IR L TS Hla0EIE TR iia g
M A% Tdholz, LDULRBL, UA /L RREG
A% DBeQ TR B &, SG FERHIEIZE
YL 26% 1 ERT D Z L dbroTs
(Fig11BC), 7z, Zd & &, G3BP Bk SG I
A NV AFURBGERSE AT SR ST D
T e MHER SN (FigllC)y T D X 5 ZakE R,
VCP (251 B BB sSiRNA & AW GEIRT
w7 Ao LRI T O RER S
(Fig.12A), =2 b —/LsiRNA 4LBE, VCP siRNA
REE E U< 137 A VARBGEDHDEATIESG

10

FERRE IR S U703 7273, VCP siRNA ALEEAT
JNZ D A WA R JEGE S D &R0 6% DAl
BT SG DIERDMER STz (Fig.12B), =
> R b siRNA ZW5IE A NS3 B chuts
THZEZED . TANANLE XF 38%DHE
W LD 2 & AR L Cuy B (data not
shown), PLEDOFERL Y . VCP 3Rz
W SG PR BT 2 ERD & 2 etz 7R
WS, Z VCP BEREMIRIC I 2 REuiih
SG TRt G4 L, DBeQ & [F U VCP ATPase
DRAERITEH S MDBN % iUz & &i12h
STz, Eerl % VWA IHER S 720
ST(Fig13), ZOfEFE, RSz 5
VCP @ SG TP RN ATPase EMEICIRIE L
Tk, SEC61 %I L= ERAD OHRE & 1357
ST D TH D AREHEERE LT D,
AR 0 Kl bR b L AR B2

5 &L G3BP DA b L RIERIASERL S,
TR E Lo~ —h—Th D 51 ZEHOEY
VIREEDN Y LS NTE elR2 o BNERET D
(Fig.14A), ZALETRERD U R elF2 o DEBFE
23, VCP [T & - TS &2 [BRASHTE e A
b L A PERIZ B RO HT(Fig.14B), £7z, %
OREERIT, TA VK E B 7B B
RIZE - ThYa B Z e n, vAVAE
UL R G A B TEIERAME I ST
DOTERONEEZDND, SHIT, EYL
JARIZRBIT D A b L ARBBRI R VD A VA Z LR
7 ERGEIMZ VCP-NPLAE AR DY 7= k
THDHNTEED UFDL BMEELCWD I &b,
B B 2MNZ7R > 72(Fig.14CD), =35 OFEFRIL,
VCP BEEIT A NV ABY 1 MY 71—
h &, A b L ABROEEREZ RS LD
ATREMEARIE LT B,

D. Z£

AR T T A )L ARG B AR R
F& LCRE L VCP L, 2 -0 ATPase I&HE
BRFF Lo v T ALY LRI BESROBILE
A OHSREEFFD ., KR Il oA~ MR
L TW5B, AWEEZRANT, 2285 ATPase
DHH, DI XV H D2 D ATPase iEER 7T &
TANVAEFEICEE THD Z LR RENTZ
(Fig.l)e ZOFEFIE. D2 ¢ ATPase IEMEAD VCP
OFFOMFEICEECTH D Z VD TN E TITH
HIN T DEFRFTRER & —8 L T3,
VCP 13> AAA-ATPase 7 7 2 U — L RIEEIZ,
D1 iZ ATP 25EET 5 2 & TREFREZTERT 5,

A



AHFFE TV - E305Q 13 VCP DI @ Walker B
EF—TOEBRIKTHDM, ATP FEEIZEE
73 BRTIER A AT Walker A EF—T7 D
ERARE W CRIEOHNTEAT 9 MWERH D,
(77, 5%, 2 B0 ATPase ZEEAKDHIIAAN
REESEEBETT A2 EIZL D, VCPD6 &
RN E 2 TR SAUVER LTI 2 D584
DB 2B DO T2V E B E N A,
VCP FHZEHKITdH 5 DBeQ THHEE 5 & | HllafE
EIFELRE B2V HILT, FLWT AL
ZHEFEOMLEHER SN To(Fig2), = DO%hRiT
DBeQ & [F#5D ATPase FEEX|T#H % MDBN %
MR TG EIZBNTHHER SN, T b Dk
i, VCP DHERE T HHFIT ATPase IEMHENEE
THDHENH T EHRLUTEY  ATPase {EMHEY
A NOZEEREE AR LT HERERE EFRORE R
E—%3 5, VCP DHEAITH D Berl ZE
LTh. [FREC YA LV ABGEOESHELS N
7o TOFERIE, VCP @ SEC61 ~DfEE%EIT
L7z ERAD DOHRED U A LV ABSEICEE Th
AAEMEZ RS, DRSS FALA ORISR
FRAEFHITH Y . MEEETEMESRD TR,
ERAD D7 A )L A BEFE~DEEEI T DN T35
ELRHEEMRTOMNETH D, —F, o
TT7 V) —LHERITH D MG132 2R L7-5
BB TH U A VA L fl &b
ZEDBHALNEIRoT, £, MG132 DIEFD
KA I TIEDBeQ DIEFHD Z A X v 7 L i
TELIL TV (Fig3), ZOfERIZ, 2%
IUT T — AR VCP DfReL Vs L
TWAREEM A TS T 5 b DO THD, £o, &
ERNE O D, ERA VTR T IZae
XFFACRFREB L TCND I LHERENTE
Y (data not shown), 7 /L ABEFEIZIUVN T E
X F USRS AT DO DREIDIFET D &
E2 BB, VCP N EXF AL LI=Z %0
BEAROBEAICEE T2 &) HEhE & B%
LTWADME LIV,

SARRELE LB D, VCP a7 v o
H— L OFERICEERT X BET T =R
$lL7- 3 fED VCP-ND AL EMEEIERL .
SIRNA /v 7 Z07 AR ANV L D A VAL
TEIZ BT DISRE & R~ EBR BT - T iE B,
NPLA & FEE L7RWERKVCP 137 A )V AEHE
WHERE L7202 & 3B B NN 22 o 7=(Fig.S). 7=
72.NPLA & #E6 %7R L7z R53A BONT0A/LT2A
EEISGEARID VCP DA )V AHERERE & I,
B35 & 10-30%IHIT D Z Lo, b D%

11

BIZL > THEEME T3 54D VCP-ND #5&
RF25E85- L CW D aREER B D, FHZ, VCP
BERSND 24 LT E3F o L EBHHE/ER
THENWOMELH Y, BREDZEXF R
BREDIE A 7 A NV ABEFEOHIE % B | X L
TWAAREME B ARV, £z, UFDI oA
NWAEBIAN T XTI 7 v— b5 E 0D #E
BHELN TR Y (Fig.140), UED] IZHET S
BS1 £F—7 L DfER, B LULNPLA &L
772 VCP & OFBEAERZR &Y, U A VA
DHEFEZ B2 DD L2, 544, VCP-ND
~DEBBANEFNFND AT 7 7 B —~DfE
BIZE 2 DEEHONT, BRIEka T 77 72—
DFEBREDTEEN TR ED B & & biz, &
572 BAISBAROVERL L F OHSRERRNT 24T 5 B
N5,

a7y g X—EEARE VCP ERIRDHE
BEEBROVEDN BEREY — A7V v RIEFg6).
RN RTEE LB (Fig 7). S biE(Fig8)
REML, UANAIHEES X7 B NSIB &
NPL4 DNEHHAREIERT 2 Z BN
72o NS4B (23T % NPLA #& MR A R Li-
FER, TMD4 L FEET 25 2 LR ENT(Fig9),
S0 LA, FEEEER CTHS TMD4 & NPLA
BED X D 7o THREES LT D NED T
W, At FRRICEEREY — A 7Y » REE, E
TR R EA e lc LV RIS
NS2A & NPLA & OFHAAERIZ OV THREMIE
fENT 2D, ED X ST A VRN VCP EEK
VI N— T BEOM FOLMMEEITRETS
VERDH B,

ARFFETIE Y A L ARGSHIIZ 3T, VCP
DRHENE L SG FElEFHET A2 L 2L
MWLz, TNETIZ, A7 T4 L2
BT 5 CRIIFR U A VA E WD
T, RYSiICIR S5 SG id—@En o
TH Y HEITERL L fREEARE VIR L THNA Z N
DN IR TND, F72, R ERITT T
B A VARSI BT HHER SN TR,
—AXEN T A VA RBGEIR T I A B L RIZ K
LHFERROAZIE & 2 OfFSROMRS 7235 L ZADH
BN TWD EEZ BN TS, FERRIZ, ¥
A VARG K BIEFER 4 2 RNA Bl o
ANAE 7 EORERIL. BRI E - T
DREIPA P VAZIRVES, $2, VA /LA
ILZ DX S 72N A b L RREDOHRTH, B
BBl Ui b9, 2O L%
ZTCWBefEBTE D, BEHL, VCP 1T,



SG RSS2 LT, HIE A b L ABR
Bz 5 0 A N A ES D E D
HOTIHIR DB Z BIVD, Sk, Y
W BT D SG FERNOD 5 A T 7 AfMT AT,
A L ARERIOTERRORERO /37 2 AT
BRI 2 BN > D,

BIEE 2 BbD ., VCP N7 T B A LAl
W EE DT V% Fig 15 W ORY, UA L
AWEGT D & TERRES IR LT TN
T/ A RNA OFRSOTIERDM T 573,
dsRNA Z T 5 EIEMEGT 22 b LAafk
—¥THD PKR R EDT 7T IVHEAY elF2 o
U AL S ERRR Y v b X T S,
47 ) ARNA ZHula& LTS IRTH 5 SG A
MEND, —J5. NS4B @ 198210 fFlsiz /L
T VCP—NPLA—UFDI1 AR HERIA L T
FIZV I N— &b &, VCP ATPase IEME%
LT SG DER L, FIRR v~ b & 4%
HEDMIERR S AL, T A IVAY ) DESSORIRR A
Bl SN THBOTIERV I EB L BD,

VCP OEREREIZZ VE LW T T E DA VA
HEREHIHRIDSERD HID Z E b, VCP i3mibt
A NVAIRDZ—F MCERCH D & IFS
N5, LUt VCP IR Zafilap 7 m
TR LBHECEE L TCWDZ D, VCP D
b OOMSEERL I IS K AARIWERNE L B & T
BEND, 5%, A NVAKRFE VCPEAED
FE BB O & A AR OMEIA DS
VCP L OMEAERE Z—45 v N & LT3R
TRIWER D22 B SEHRIOBRRICEN D H D
LHIFEND,

F. fRRfamRiFs 2L

G. HEFEER

FPRRERE

IR, FRSAEST, BANK, A, R
HEEH. 778D A VAR B o 8HE £

KT OBREROFE. & 62 [BIHAYA VA
LEELS 2014.11. REE

M

FHSAEA T, AR, T, KRERILT-. ZRE
Bl 7T AN RGRIA N T ART JFES
ITBEDAA— TN, 8 21 BINT 75

@
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2. ERBRBG L,



(A)

VCP/Pa7 N ATPase D1 { AtPase D2 ... . j~506aa

(B)
(log,,)

8

4

]

5

4

’ b

2 B
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Fig.5 VCP 217 7 7 X —RT7 5 U A )LV AHEIEIZE % 5 BB,
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