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WFFER RO (Fn30) : CHUAFR 7 A L 2 (HOV) 1378 EOREERFHI B 42 KF4 2 & T,
YL BETE DN R & BT D AREME AR LT, FFIC HOV D & X 7 (3B KL B Y AR A (VLDL)
ZRETLHME N 70 Y KU =8 (MIGL) 8L, AR E AT Y REAE 28
MEFETW, ZOBZIIEEOHIZB W THRBERICERS bz, BLEX Y, HIGL DR %
NS5 Z &0, HOV OFBIREEOBEN L0552 L aR LT

WFFE R R OMEEE (F37) : The hepatitis C virus (HCV) is affecting a host’ s lipid metabolism,
and there is a possibility of raising the efficiency of infection and multiplication by
HCV protein. We showed that especially HCV protein controlled the hepatic triglyceride
lipase (HTGL) which metabolizes very—low density lipoprotein (VLDL). This phenomenon was
similarly approved in a host’ s liver. In conclusion, the substance, which could increase
the HTGL expression, could be a new therapeutic target for HCV.
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C BUFFRITIEGAL N IFRE S, P (o i
TAHRREMEDH D, WDNITIFR OB CIEE
THMNNEELRD. BUECHRFRICK LT
U AV APEBRFTRE BRI IX A VX — T =
oY (IFN) ThI0EWERAR 4L, £-1k
BN RITIREE KRG T TIrb R E
TERV. ZOTDBIN LI IREIEN VNI
B THH0EFRNIFMT 2 2 L NEE
Thsb. —J, CHRFRT ANV MHY) & HEE

K@ E DOBEBRBNL DD T —T D
HEEINTWD. ZHE TITEFRNTTT - 72 B K
FE 7V A HPLC » U 788 F AT (LipoSEARCH)
WX DRERG, TREORE BB IREZD T
EDOMBBEBNA D Z LVRB STz, A
ZECIE CHUTFR &R & OB EFRIA L,
IR R 2 FRNS TRl LERE I L - THER
IRIBREATOY, WL B R 2 Hik0
TAHAZEEAREIZTAZEAZENE LW
RTHD.
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C B RITIERG AR TR . T Hieides (2 I
TBAREMEN BV . WNTHFR DB TIBE
THPPREEE LD, TIVETCRFRITK
LTI v Z—T7 a2 (PEG) & U AL

U > (RBV) D BFRIED EITAT DO T E 23,

HRIZITHK 0% DIREFETH VI EN N b
DOTIE7e\v, —J7, I HCV & IRE R OB
RN DD T — T b &, BUE
ROFEHSINTWEHEEETH D, Fx bk
JE 7V A5 HPLC » U AR 2R Fi#HT (LipoSEARCH)

W LB REREAWT, IBE ORE S BTG
m%k®ﬁ%%%ﬂﬁé EEHEL T
%o ARWFFETIE CHRFRIZ L D IREH~D
WAL O L, Friz IR 2 B9
HILEHEELELT, BEDIROmMEE LT
LT ZEEHMET A,

3. WrFED kL

ARG CEA L2, 7Y o fiia
OR6 THCV B+ 1b D&ENHEAAENT-
Huh7 HSE DI CTdH 2D (I LR - IS A=
A X ). xHIRIE OR6 FIARIZ A >
Z—7xrq (500 IU/ml) Z¥IIL, HCV
EnFZRE L= OR6 cured flA (OR6c) %
4 AR L2 b 0 a funiz.

() EfHoVREREEZ S VAR a~< b
7 7 14— (Liposerch Inc : A A T A kXA
FT v V)RR L=, o HEE,
HEbEh-mEsr LA a~ N75 7
4 — (HPLC) ¥ AT AT, EHFETOUR
EE%&HE%)? HORLRRRINT 20 O
YT T AT CHIE (T T R EHT)
T5Z &75)7 ETHD.

Q) IRERECEE 2L AT —/LT X
%w%%%é(ww)&ﬁﬁF97UﬁUP
Y o—+F (HIGL) O V7Y a2 AT 5
FEBLIRTE A ORG MU & OR6c MR D CHESE
TEMEE, VU 7L % A A PCR 15, 38X X Western
Blotting ¥EIZ L » Tl kas L7-.

(3) OR6 AHMEIZ HTGL DFEEI~ 7 & —
(pHTGL-FL) % i&{x{E& A L HCV ORI
B2 KAET )R Mat Lz,

(4) B52& /M im 2 51 HTGL HUA TH 5 sc—21741
(Santa Cruz Biotechnology, INC) % fw
THIEYAD A 17720, OR6 HIH & OR6c ML &
g mEt L7z,

(5) in vitro THEOLNIZFER L 0 ¢ BIRTLE
FITEBIUT 5 HIGL OFBL A O fFR B & Lt
B 5700, BEFEBRBIKICIIT 2 HTGL
DIEHL L~ Z DN TR L 7=,

(6) HERRL DA EHRCHLERRF D SRR 72 &
D FEALER T % B &1EM (Autophagy) &5
B3 R &, FPRESOHCY & OB E ¢
< OMREENTVWS. HOV o RBEhE
Autophagy IZ & HIZ Lipid raft ETiThi b
7=, BRERERRDDLEEZLND. T D

C Autophagy Z#BE L7V, THELZV T 5
Z L THev 0)%75@@:526%@% Vv &t
I PCRVE, B O Western Blotting %12 &

- T HelRET L7z,

4. WFIEEE
(DEBZEEETPVREAORE Y0 7 7 A )V
ZfRMT L7245 5, OR6c MM ClE 23.0 - 28.6
nm DK X X TLDL FOHFMHEAERS (TG) 234 h>
S7-. —7J7, OR6 MIfaDE;H FiEH Tl 23.0
- 28.6 nm CLDL o=z L 27— (TC)
Lt v 27T a—L (FC) NEh-oT=. L
E2vG, OR6 Ml TIX Y A VA BB EBRE
L 7= OR6c MRz bbis LC, KTV AEA
(LDL) DAL FotB Ktk E Y R A (VLDL) &
LDL & HAREEY Td 5 IDL 2388 L T\
DI ENTRIERE N

(2) Bg 3%k > CETP D&M 1% OR6 FMfE & OR6e
%EH@& @F‘Eﬁfai, ﬁ%fi%%mu &)73?75)’) 711_
—J7, HTGL I3 HCV A %81 L T\ 5 OR6
J T mRNA, B EHE L ANAREEICET LT
é ERRO BN,
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(Hepatol Res 2013;D0I10.1111/hepr. 12072)

(3) OR6 MM HTGL A 5RIEHL L 7=
WesternBlotting Z1T7->7- & Z A HCV OEE
EEE }FT%J&: E@%\éﬁi J._L_?J: imu &)fci
Mol-. 7~ Luciferase 7 vt A 12 LY HCV
DOBERNREZRE LIZ & Z 5, HIGL DI HFR
FEIZBAMR 72 < HOV OBERUIZEL L 722 & %
e L=,
(4) BE A 2 L 7o e Yt Cig, HCV ¥
VAV 733‘%"%@% LT\ 5% OR6 ffa iz buig LT
OR6c I F1T DM E DYt L~ LN g
BlEmhol.
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BT 5 HIGL DB L TR T L Cuhiz.
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(Hepatol Res 2013;D0I10.1111/hepr. 12072)
(6) Autophagy I3 F TG E IR L TR D
NEPERT 2 Z LI L s Tnien, U
A VAT o THHESEIZ Z @ Autophagy %%
HATDZn®5. OR6MEZE AWZFERT
I% HCV 1% Autophagy ZHFHD &85 & LT\ %
Tl AL, ZOBBRITIHRFIC unfolded
protein response (UPR) & Autophagy O#%
WaHETAHZ &L THV OG22 b —
INTHZERARETHLZ EER LT

Unfolding protein

PERK ATF6 IRE1a
| | 1
elF2a XBP1 __, JNK

Salubrinal ——| 1o Chorviation  splicing 7 activation
Autophagy

~[3.6-5, 6-D and sp600125
HCV replication

(BBRC 2013;DOI: 10.1016/j. bbrc
2013.01. 103)

AWFFETIE, HOV 2378 EDORRE ST 2 4
KIFLTWAD, KT HIGL OFBAET X
w5 THE OG- B A2 BRI LT
WAATREME AR L2, 2 OBAIIE O AT
DR TCHLHERINTZ. 20D 7 47—k
FRO XD 7 HIGL ORBLZFHET 5 Z L1 H
TR A N AL L TCOERM LR ED
ZlERLE.

5. ERRERLFE
(WFgEfEe, WITes a8 R OB TR 4 1
LR

GEEam) (B4 10)

(1) Shinohara, Y, Imajo K, Yoneda M, Tomeno
W, Ogawa Y, Kirikoshi H, Funakoshi K, Ikeda
M, Kato N, Nakajima A, Saito S. Unfolded
Protein Response pathways regulate
Hepatitis C Virus replication via
modulation of Autophagy, Biochem Biophys
Res Commun. 2013;DOI: 10.1016/j. bbrc
2013.01. 103, &FEAH Y
(2)ShinoharaY, Imajo K, Yoned M, Tomeno W,
Ogawa Y, Fujita K, Kirikoshi H, Takahashi
J, Funakoshi K, ITkeda M, Kato N, Nakajima
A, Saito S.

Hepatic triglyceride lipase

plays an essential role in changing the
lipid metabolism in genotype 1b hepatitis
C virus replicon cells and hepatitis C
patients. Hepatol Kes. 2013;D0I1:10.1111
/hepr. 12072, #FHA Y

(3)Mawatari H, Yoneda M, Fujita K, Nozaki
Y, Shinohara Y, Sasaki H, Iida H, Takahashi
H, Inamori M, Abe Y, Kobayashi N, Kubota
K, Kirikoshi H, Nakajima A, Saito S.
Association between lipoprotein
subfraction profile and the response to
hepatitis C treatment in Japanese patients
with genotype 1b. J Viral Hepat 2010;
17(4): 274-279, H#AH D

(4)Mawatari H, Yoneda M, Fujita K, Nozaki
Y, Shinohara Y, Sasaki H, Iida H, Takahashi
H, Inamori M, Abe Y, Kobayashi N, Kubota
K, Kirikoshi H, Nakajima A, Saito S.
Association between phospholipids and
free cholesterol in high—density
lipoprotein and the response to hepatitis
C treatment in Japanese with genotype 1b.
J Viral Hepat 2010; 17(12): 859-865,
BAY

(Fa%E) GH1 314F)

(1)Shinohara Y, Fujita K, Imajo K,
Mawatari H, Yoneda M, Shibata A, Kirikoshi
H, Funakoshi K, Tkeda M, Kato N, Maeda S,
Nakajima A, Saito S: Autophagy regulates
Hepatitis C Virus replication. The 62nd
AASLD, San Francisco, USA, 2011. 11.07
(2)Shinohara Y, Fujita K, Imajo K,
Mawatari H, Yoneda M, Shibata A, Kirikoshi
H, Funakoshi K, Ikeda M, Kato N, Maeda S,
Nakajima A, Saito S: HCV proteins are
involved in selective autophagy. The 62nd
AASLD, San Francisco, USA, 2011.11.07
) IEJRFERE, MRS, MEER, NEE
Z, BIAE, FEE, TR Hepatitis C
Virus induces aggregation of p62. Z70[H]
AR, 25, 20114810740,
4t R ERSES

(4) Shinohara Y, Fujita K, Imajo K, Mawatari
H, Yoneda M, Shibata A, Kirikoshi H,
Funakoshi K, Ikeda M, Kato N, Maeda S,
Nakajima A, Saitou S: Hepatitis C Virus
regulates p62 metabolism. International
Union of Microbiological Societies 2011
Sapporo, Japan, 2011.09.15, Sapporo
Convention Center (hokkaido)
(G) IR, FBIEgLM, FEMER], KHEIE
N, SUdEN, ZHE, fsiEs, ArBEE,
MRS, NEEE, ATEiE, PEE A
I HOVL 7Y = U HARIZ 350F D VLDL,
LDLrecepter DfRF}. #523[0] A AT 274
e, WL, 20114E6 A 120, [WMIL7Z ¥ RT




V%

(6) IR ZERE, FEMVER], KHIEAN, Bk
—, AN, ESRFIEEE, FEESLH, R
By, ek, wEIER, NEEZ,
AT, WS, AERER: HCV LU =
% FAVNZ ER stress Z241 L7=HIRZE DG
BIOHCV HEUEIEIC BT 54— 7 7 U —
OEE. B3 3EHADFAEWTFR
1P-1047 FefiE, 20104F 12 H 7 H, #AEER
e

(T FEIRZERE, FEMVER], KHEIEAN, BRlRKE
—, AN, ESRFIEEE, FEESLH, AR
B, ek, wEIERE, NEEZ,
AT, WS, AR HCV LU =
faz 72 ) RE R OMT. g7
W4 0-135 HUL, 20104E 12 H 3 H, KE
TR TI

(8)Shinohara Y, Fujita K, Nozaki Y, Imajo
K, Mawatari H, Yoneda M, Kirikoshi H,
Funakoshi K, Ikeda M, Kato N, Maeda S,
Nakajima A, Saitou S: Hepatic triglyceride
lipase may play important role to change
the lipoprotein profiles in the HCV
replicon system. American Association for
the Study of Liver Diseases 1048. Boston,
USA, November, 2010.11.07

(9) Shinohara Y, Fujita K, Nozaki Y, Imajo
K, Mawatari H, Yoneda M, Kirikoshi H,
Funakoshi K, Ikeda M, Kato N, Maeda S,
Nakajima A, Saitou S: The ER stress caused
by hepatitis C virus in replicon cells was
reversed by interferon treatment.
American Association for the Study of
Liver Diseases 877 Boston, USA, November,
2010. 11. 07

(10) B FEHE, BEHIER], KHEIEAN, Bl
HE—, SIREEN, $nARFIEH, FSELH,
M2, Avekfs, MWHEIERE, MEEZ,
ATHE, HEE, FRER: HOV L7V =
falZFBiF 2 ) REBRBOMT. 558 H Y
AV ASEE: 01-5-15 S, 20104 11 H 7
H, bbTAr—

(11)Shinohara Y, Fujita K, Nozaki Y, Imajo
K, Mawatari H, Yoneda M, Kirikoshi H,
Funakoshi K, Ikeda M, Kato N, Maeda S,
Nakajima A, Saito S: Clearance of the
Hepatitis C virus replicon by interferon-—
alpha treatment restored the signal
pathway involving JNK. 77th International
Meeting on Hepatitis C Virus and Related
Viruses. P-257 Japan, September, 2010.
09.11, Pacifico Yokohama (kanagawa)
(12)Shinohara Y, Fujita K, Nozaki Y, Imajo
K, Mawatari H, Yoneda M, Kirikoshi H,
Funakoshi K, Ikeda M, Kato N, Maeda S,
Nakajima A, Saito S: Hepatitis C Virus
infection changes the lipoprotein profiles

in the replicon system. P-279 I7th
International Meeting on Hepatitis C Virus
and Related Viruses. P—257 Japan,
September, 2010.09.11, Pacifico Yokohama
(kanagawa)

(13) &R FEhE, TlRkE—, BEEIGE], KHEIE
N, RESLHR, BBk, B, S EE,
FREER: B2 MNIC 1) D Hepatitis C virus
AR b O N E A PR DO FHLIZ K
EIEREE. E46lE H ANTIR e 0-254
Wy, 201045 H27TH, HIEEERA TV

6. BFFCHHAK

()R EH

% s (SAITO SATORU)
BRI TTNL R « R - R
ffFgeE &5 00275041

(2) B 9e oy s
i 7% (NAKAJIMA  ATSUSHI)
RRIE TN KT - Bt @bt - #d%
9eE %5 30326037
fid#k {2z (KIRIKOSHI HIROYUKI)
RRIE TN KT - i@ owbe - Bha
7eE %5« 80347294

(3) EHEMFIEH
C )

e & s



