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Hepatitis C virus (HCV) persists chronically in most infected patients, eventually causing chronic hepatitis, liver
cirrhosis, and in some cases hepatocellular carcinoma. The combination therapy of PEG-IFN and ribavirin improves
efficacy in many patients, although it does not lead to sufficient achievements in genotype 1b patients. To aid in invention
of new anti-HCV reagents, we focused on host factors that contributed to HCV lifecycle. We identified serine
palmitoyltransferase inhibitor as an anti-HCV reagent through high-throughput screening using HCV replicon cells. We
investigated the mechanism of anti-HCV effect of SPT inhibitor. It has been reported that sphingolipids and cholesterol
compose the lipid raft where replication of HCV occurs. We investigated the influence of SPT inhibitor to lipid rafts by
analyzing the detergent-resistant membrane (DRM) . The analysis showed that SPT inhibitor moved HCV RNA-depen-
dent RNA polymerase (NS5B) to detergent-soluble fraction from DRM, and Biacore analysis indicated binding of
sphingomyelin to NS5B. These results suggest that SPT inhibitor disrupts the interaction between NS5B and sphin-
gomyelin. Moreover, we evaluated the anti-HCV effect of SPT inhibitor in vivo with humanized chimeric mice. SPT in-
hibitor led to rapid decline in serum HCV-RNA of about 1-2 log within 8 days. Furthermore, combination therapy of

SPT inhibitor and PEG-IFN achieved about 3 log reduction in serum HCV-RNA.
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1. Y4 70ZAR) > ABEMEICLDH HCV
EORREM

INET, HCV IZHIEDOBICHE ER T2 A L
TS ZENREIN TS, SO ZA5EERTFIE
PLHCV HEDEN ERDES EEZ 5N, Lil
U 7= Ttk HE B2 D [ E %> genotype D& W IR S
LR OWEGIR EDBENTIRTE S Z &N
ns. Lal, EERTFEVWSHEELE NSO
EXNIRER O CHRENH D EEZLNTE .
LNObNTINETIC CHRFLY1ILA (HCV)
MK TIHIET 2 C RIBIE T 28 DIRFERZEMN 5,
A7 BARY > A (CsA) 73 HCV O B 2 1 i
THZERRWHL, HCV OBEICHEMTIIC CsA
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ERWDEBREEHRFEL TE.VCANEDL S
IZL T HCV EHRIHEHRZRTONIAHTH >
7eny, GIEMIEIA S U CERRMH S N T E 2 math
53 DDEM [CsA 1L, OCyP, QHhIVPZa—
1J > (CN)/NF-AT i, OP-% > /378 (P-gp)]
T H5ERBEFNRINTNWE, TDHE,
Watashi 5ICEDIEERFTHA A 7071 >
B 7Y HCV ##1%17-> TW\5 RNA dependent RNA
polymerase Td % NS5B O{EME(LICHETH S =
ENREINZ.YDFED, ZOHMRILEFERTFZE
& LPi HCV O REEZ R T2 HDTH >
7. CSARBRIRXRTFRT, AP =Za—U B
(CnB) #EGEAIETr 7O 7 1) U kEEEL 2R
LTW, JLHCV A& U Tl e Mg v i3 s
FAIZU =250 T, RENHEEZRTEZDIZ
CnB # &AL IC AR 28 A U /=748 /& DEBIO-025
DIE S 217, 9 DEBIO-025 1 % 92 # #1115 113 CsA
B LT 1/7161 EIFEAERVWIZHNND ST,
CsA XD b HCV {EM:Z /R L, CnB [HEE
M (REMSITETE) Z2BRZE L7z CsA FERIIL 2
HNE <, BWHTHCVIEWZ/RT ZENHS M &
Bolz.? INeDZ ENG, HCVIZBWTIEEE
K7 2ENETDHERNORFENAIETH D, BIE
HAombhENETELEEA5N5.

2. HCVERZIFHIT2LEMELTD SPTH
ZHIDREIE
HDNHOIUTHCV L7 O RFIE Z Wbt
HCVWED S > LA ) =227k, hE
DO—FETdH D Fusarium sp. F1476 ¥ 5 HCV L
Ja>oEEEHET K TILEY NA2SS 2 5
BtL 7= [Figs. 1(A) and (B)].3® Z=Dfb¥MEE L%
FEHHIF &S L THSND I YA VITEML Th
72 [Fig. 1(A)], ®EMHERIIED 5>
. =, SUFT IR T 1 ORGSR
DHEBZTHL LY )NV MMIVET AT
7—+t (SPT) OFBEMEBHERTHD, FHRWE
DGR EZEEAD I ES [Fig. 1(O)]. SPT HEH
ZHCV L 7Y J fREpfilicit 5L 25, Z
NoidMiEEt 2RI, BEKENICHCY L
T OEHMEHEEL, S0%HEEE (ICsy) @
E135 50 TH - 7= [Fig. 1(B)]. [FKIC, =h
5 OEEFERNT SPT OEHEZHEFEL, MENOX 7
1 AREKROIEE S 7 M EARARELSE TV,

%72, SPTHEANCELS HCV L 7' O OEHH
BRI A 7 1 > ONEEE G R O BB H R T &
5P RORT 4>y, ATq4>d¥>, AT
4 >a3>-1-Y VB [Fig. 1(C), T#) ZREEK
HIZMA S Z &ETHEI LA (Table ). ZhoD
EMBRAT 1 > IPEERNEE T 7 M3 HCV O EH
WCEEREEIZRZLTWSE I ENREBINZ.
RIZ, A7 OEECIEES 7 b EEEOERE
B 72BEfR 2T 7=, HCV % 2 )X 7 B OELHIRMT D
fE, HCVY ) LOEBKINETOBRERTH 2
NS5B iZ HIV-1 O 8§45 > )N 7’8 120 (gpl20) 12&
END VI —THRoOMiEE S ATV, V3 )L—
TWEAT 4 >AED 1 DTHBAT 1 >IILY
CEOMEERAMNAIS N, FEPRITNSSBH AT
COAITY EMAEMERATAIEEZHONITLE
[Fig. 2(A)]. DEDRAT7 ¢ >T3ITY I3 NS5B
MIEE T 7 NS T2 -0 0EENRES &>
TWa EEZENS. £/=, HCV LT h—TYid
fMOEEY NIV EZEZNMLTT 7~ EIZHFEEL T
LZENBEINTND, A7 1 > AREDREIE
EE 77 bOREIHIT S I &M, NA2SS
RUF T I HCV LT Y D —Y N REITHEAET 2
ODORGEMEIE, TOMEELUTHCY LY
Ja>oEEEHELEZEEZ SN S [Fig. 2
B)]. bhbhidAmEIckD, EES7 K ET
HCV OEEINI I > TS E WD EHENARFER &
R OREEN S, HCV O E 27 ¢ > JiEE K&
OIEE 7 7 bOBRZEH S ML .

3. HCVEZEETILEHNTH S FIFREF £
<™z & SPT REH|IDH HCV 3R

X 512 SPT HEFIOH HCV B2 #Hatd 5 /-
Y MFEEFA ST X %2R L 7= in vivo TD
MEt&E1T-> 7. b MFEEF X <7 21E, uPA/
SCID Y U AMHEEZE I TREALARITATH
22 EEFAL, b MMM ZBEL <D AN
&%t MFIEANEHRLZH DO TH 2. 10 #Eis T8
la, 1b, 2a DVWTNOELETERTH > THREEL,
106 72 5 107 &\ S high-titer TH G AL T
%, ZORIAERNWEERIZED, EYoTUN
=R Z2BEE AT 1V AF O A EET
H5.
bbb, HCV ZFrkR S 87z b M
FASIIZAZMHL T, SPT HEXKIDOH HCV %)
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Fig. 1. The Identification of SPT Inhibitor as the Anti-HCV Compound
(A), The structure of NA255; (B), The effect of SPT inhibitor on the suppression of HCV replication and cell viability; (C), de novo biosynthesis pathway of

sphingolipids.

Table 1. Exogenous Sphingolipids Restore the Anti-HCV
Effect of Myriocin

BN 227« >IRE (um) | 2 UF 2D ICs (nm)

FLar N 0 5.8
L KO R 1.0 77.7
M b S
4 1oAY s >1000
s 1.0 22.4
d v
g 4 2.5 >1000
X 1.0 14.7
T4 T2
T4 >dT-1-1) Vg a5 ~1000

Hotka 217> 7. genotype la, 1b O HCV % Jgg:
IR MR FASTTZICI AT > (1
mg/kg) #HHHEG L, L#gxfidE L T PEG-IF-
Ne-2a (XA 2% (30ug/kg) % 2 [0/ THE

L, ¥5I123Y#F> > & PEG-IFNo-2a O Hf %5
Z{7->7= [Fig. 3(A)]. ®#HMIZIMEF HCV-RNA
BiEMiL7z&EZ A, 2 UA T 2ITHCV-RNA &%
1/10-1/100 X F & &7z, 513 U4 > & PEG-
IFNo-2a ZfH 32 Z & THEDREZRL, SEI#
AUEF AT 3fEEF 2 EERDMmER T 1L
ZENBHERRLLR & 72 55817557 HCV 2 2R
L 7= [Figs. 3(B) and (C)]. ¥

RITHF g O &L %, &N HCV-RNA KO0
HCVcore ¥ >NV B ZEE LML =, £
H, My HCV-RNA O #% i & [F £k 12 I i N
HCV-RNA % XX HCV core ¥ > )N 7 B DK K %2 &
W= [Fig. 3(D)]. LLEDOFERNS, X714 > dfE
BN HCV O¥FHICHREARRTHDH T L, LT
SPT [HEAMNAE LAY HCV EHERDED Z EDUR
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(A) V3 loop domain (blue) and V3 loop-like domain in HCV nonstructual 5B polymerase (yellow) V3 loop domain of HIV is known to bind to sphingomye-
lin. We synthesized the peptide of V3 loop-like domain and then examined binding assay between V3 loop-like domain peptide and sphingomyelin using Biacore sys-
tem. (B) The schematic model of anti-HCV effect by SPT inhibitor. The reduction of sphingomyelin disrupts the binding of sphingomyelin to HCV nonstructual 5B

polymerase in the lipid raft.

N7z,

EHYIC
SEbNOIIL, AT+ >IITY CHEET T
MZBWTHCV OEHICHFS L TWS I &, KU
SPT [HERINA LRI HCVH LD ES Z L %2R
U7z, ®iTIZ/2 0 Aizaki 52X DA 740 >T3IL
UM, bbb N#HiE Lz HCV E8- AR 572
FTi<, RABEBEICHEFEG L TS kIR
TN EI5ICHONDOIUTHCY BNERET L &
WEOREDHTFRORAT 4 > IILY VPEEDNTT
#EITDHZEERNHLTWS (REET—%). U
oz &iZ, 274 >3V 2N HCV OAETEE
AR D > TWAZ EERBLTWS, 271
DAITY UMY B EMHEEAY, HCVIZEBIT S

BA, #HE A, HIFEEWS ~HOEFROHR T
EDXDITHRH D TN L OMIEIEF 1T EBREFE N,
AT >dAITY DEBDELEAT « > TFE
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DELTEAGNTEL., UL, IBFEITRDHE
RELTETTRL, YT HIIVEEERD E LR
EDOWREEE T2 EMNpMN>TER. FH, bh
DONDRLUIEFERRICBWTHA T s> I3 Y
INHCV BRI KD EEEGRZERL, 51
RNA dependent RNA polymerase &S T 5 &0 D
RNEOHREEZAT DI EMRINEZ. 541, HCV
ERT 4 CONREOEBRMNSHIZIRA T « > INEE
OHfEZ RNHT Z L2 ML T 5.
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The Anti-HCV Effect of SPT Inhibitor in the Animal Model Using Humanized Chimeric Mice

(A) Schedule of experiments using chimeric mice infected with HCV. (B) The change of serum HCV-RNA. This graph shows the average of three mice in each
group. (C) The change of serum HCV-RNA in each individual mouse treated with PEG-IFN and Myriocin Serum HCV-RNA was not detected in two of three mice.

(D) The change of HCV-RNA and HCV core protein in the liver.
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