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The receptors of HCV have been characterized, yet the entry pathways of the HCV into target cells
are incompletely defined. As a surrogate virus system, pseudotype viruses transiently bearing HCV
envelope proteins based on the vesicular stomatitis virus (VSV) and retrovirus or cell cultured HCV
(HCVcc) have been developed. Here, we have tried to develop a fluorescence-labeled pseudotype VSV
or recombinant VSV for a visualized investigation of the entry mechanisms. Furthermore, to
characterize the mechanisms by which HCV infection activates downstream signaling pathways, we
utilized a pseudotype vesicular stomatitis virus possessing HCV envelope proteins (HCVpv) and JFH-1
virus in combination with pharmacological inhibitors. We reported that HCV utilizes the phospholipase
C (PLC) / protein kinase C (PKC)-dependent signaling for the entry. Inhibition of actin rearrangement
by actin-depolymerizing reagents markedly diminishes HCVpv infection. Overall, these results indicate
that the activation of PLC and PKC-dependent pathway is required for the entry of HCV and is involved
in setting the actin rearrangement for the endocytosis of the virus.
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HCV (3Tl o EE 251K w7 A VA Th
D HCV DAY ) —= 7 HiEOMESIIZ LY
B CIHT 7= 70 B sk L 7=, L L7
DB, AERITIIARE 150 5 ALLED HCV &
B DFAE L, BEZ T AN HCV &Y
(KT AIFE THEETLTEY, 2
KRELBBEE o TWS, f VX —T
EUARE Y COFHBENEA S L, C g
PERF R DN RIT 50%REFICE THESH
e L0 NRMZRIREIEORENZE Th
b, CHRIFFROAEEIZIX, 9 HCV DR
Rae L0 IEMICERETINERD D, 5EM
Ja~OWE, BN, 77 5ERL R TR,
Z L CTHIEE & W o 72— D JE YAk o b
X, FNENDOAT v TR —ry MELTE

B DOBABICHLMETH D, LNLRRS,

BEE CHRFMEN HEHE HCV ZofECcx
DAMANEE R R IXAFEAE L7228, HCV D7
LER AN FREZR L 77U 2 i <o
SDRANT B AL AIRER Y 2 — ¥
A 77 A L A(HCVpp, HCVpV) B3 & T
T, I, LK BESNZZ B—2T
1% 5 b DD HCV OLHEZ 7 T & 5 1%
FAIZEIME L7z HCV (HCVeo) st s -
Z & TOHCV OAEIRERIZEIT 5% < o& N
Bohbd k9> TW 5 (Wakita et al., Nat
Med. 2005),

HCV D= ApE B L CTix, EIZ
HCVpp, HCVce W27 v A RDBAFE S
ALTOG XY fEEICHT CTE D L D122,
Ml ~OREEMESS T LT b CD8L 28
(Bartosch et al., J Biol. Chem. 2003), F7z#54&
WIR 7 & LTARNY o~ T Uil &
Vo T2 iR 2 Bk (Barth et al., J Virol. 2006)<°
AR T =V T H—TTABHAT |
(Voisset et al., J Biol. Chem. 2005)72 & D RE5-
MHE SN TE 72, il RAICKLERSF
ELTHMOZ A Y X7 v a UIBRRIC
YER 9% Claudin 7 7 X U —DIFAEDH 50>
& 720 (Evans et al., Nature 2007, Zheng et al., J
Virol. 2007), BL{E Z 4L 5 O FARGEA 531
DO AEAER I KOS BRSO HCV YR
B DRt BN OV T OMHANRKD 5
ncTnag,

HEsEIL, 2 E laAKREEORE Y A L
ANVSV)E Wy 2— RAA T T IV A
2T LEFM LT, EEER -7 HCV ©
Y a— RZ AT A L A(HCVPV)E & O H
RTANVAMHCVV)ZERL, Zh by A
NAZEFWTZ I E TICHH HCV &Ry
F OB, RGO  CD8L X
Claudin-1 O PEEIZHSOW T 217> CT& 7=
(Matsuura et al., Virology 2001, Tani et al., J
Virol. 2007),
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AWFFETIE Z N E TIZBA% L T& 7= HCVpv
BXOHCWW 2B L U TV H AL LTUA
IV A DRERUR AN Z T T & D X D IZE IR
AR A2 o 72 HCVpY B XL TVHCVrv o 1L
R D, AR S vz w g BT HCVpY
BLOHCYIV BMERICE =26, b v A
VA& HWTE FCD81<°Claudin-172 & Z 4
FTICHE SN T& 72 HCV ZFIR G+
COMEBEAERZYVTNANEZ A DA A= 0 T
FHolr 2 D CREFAIRY - Z2R 2R BT 21T D
TR T A NV APZRRITHES L, fMEiIic
RATLHETIZENLS BVORF 2 3 &
T DD, TOBR EOZRERS T L fMiao
EOWVNo G CEDL YWY IAEND
DN, 728 HCV & BRE ORfRMEE L0
FEARICEA B M2 T D,
3. WD IE
AR T A WA ZAERT HICHT 0, w5t
EERIEIRE L CV AT A VAT VAT A%
FAHT 2., Y254 v %27 L%
Cys-Cys-Pro-Gly-Cys-Cys OE 5 & Ff > 7=~
F KEHITHY . ZOEINIHEAETHE T
T LA v LFRBROEN AT S Flash &
IVEHORENISSEDH L TEAE 2 ®
HiEHTE DT D, ZOX T VAT A
IRk R VB (GFP) & 7 78 BT HE_RR A
TNV THHEERSH L8, 6 7 /O
FRNTZT CYERLATRE 22 72 6D 12 240 30V T 2/
fE0D GFP T H~E A OGO EE I 2
H 2 BA[REEN DI, TDVATA K
TV RAT BT TANAFEOSTFITEBNTE,
BEICW L DD 7 A LA ITBWTERE
TR, TR - K272 23T T
V% (Panchal et al., Proc Natl Acad Sci USA.
2003, Sakai et al., J Virol. 2006, Turville et al.,
Nat Methods. 2008), 4 [El, Z#1% HCV =
Npo—7EAEELor E2)H LT VSV 07
J DTN LR LT A LA B 5,
HCVpy v a— RZ A T TIANVATHR A
EHEH I N T ANV APERITE T
D, FEERITHIE A~ S B TR I 3L AR
FUHDCBEMSEE CHERE S 5, HCVpv TR AT HE
72 T L IHEFR T E 72 6 [AERIZ HCVIV (220
THIERZ MG 5, £72, HCV OY 2 — K
B AT TANATEIER S AT LN F
<FHECX 2 WEFD =012, 2 hr—L b
LT HCV = R_Rue—7EAE L0 REL
VSV IZHLY IAE L, mVVEGEZ R T /3% o
B NADT L Ru—FEAE gp6d A
ST NAEHR Y =2 — RE A T A LA B 1E
WL, ZOX TV AT AR boAEHEREL T
WH 2 E R D, BERRE S EUERR S U
TWATANVANELNTE L, T OE
WA A L 2% AW T, & | CD81. Claudin-1
., ARG & ORTESRAL, R 72
MEEROEN R EEHA LT T AL A —
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HCV Do R —F B2 IV ATA U H T %
MIAATEa L AN T 7 FEERIL, v a—
K2 AT T ANADVERLZ RT3, Rtk
EROUANAESDLZ ERH Ko T,
THIEE2 IV ATA v EMINLEZZ Bk
Hx R — T EHAEROREEE LN RIA &
Ezoib, TOH, KIZ VSV D5 ) A
WV AT A 2T ORI EMPAA TS VSV
ZHWT, Ya—RZA T4 V2 E/ERL
oo TOTANRIE, VATA X7 &M
LThbINETEYBERLS IA LR 13
WCTE, BYPMEOTANAZ/DLZLNTE
7=o F77. ZOVa—RAIALTTA LA LT
BN Z DY AT A BT DOEINPHLIGA F
N7=VSV DA ) AMIHCVY O o —7 8
GFEHISAITE S AT A &2 74 HCV
I Z ANV ADOERIZ L ERY #LATS, 2D
fh, = bo— LCTHWA AT 2074
VAT Nua—7 gp6s E ST 2 — KX
AT TANZDOERIZ B A, DT A
JLATIE HCV Oy a2 — REZ A 77 A )L AT
HERTEHBERL TA N ADFEENED B
TWD, EPENREES TN D 2 & & RS
TX 7D T, Flash RIKIZ L DT~k
hE L., Mg ~DREY O fARA & R AT,
K% 2 72 Bl L CeBE 2 R T2, Ny
77T RTHD VSV ZDH DD~
DFEGEMZ D ENHEL HCV DY 2 —
R& A 70 A NV ARFRT 7o IR N % fi# AT
THINEEL R ol TZ T, ZDY a—
REATTANAEGI &R EE AW T, MR
MNIBEEST 22 7 F NG ESF OER 23t
FrTz, HCV R A 72 IR A 2 BlE2 35 72
W2, Vv 7 = 7 —BBE T EMAIAALT VSV
7 ) LEZHNT HCY Oy a— K2 A4 7oA
IWATRNERLL . Z D v A VARG
HECEET D0 T AR LTSS, ERAR
FER+ZRIKEGFR)N L& 7% —HE T TIE
AL TWD RN RSN, £72FDF
MCERHERD 74 A7 5V R—FCRHEIZ
THRINET S eTrA % F—ECHLEE
LTEH, BN HCV Oz X v gt
fbEnsd 2 & THREMIZT 7 F Ol ES
W Z D HCV ZRBEENEAR L TS HDT
TRV EEBZ DT, VA NVRERIZED
—HO LT ¥ —ORIEL T Eix Ak
WX VHERTE TR, 5% VANV ADER:
7R A bR LR EN D,
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