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Innate Immunity and Anti—viral Response in Patients with Chronic Hepatitis C
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DO RNA ZHIBAD T A VAL —THh b
RIG- I (retinoic acid inducible gene 1) {2k -
THEHMEN, FOVTFVDRT¥T Y —44T
& % IPS-1 (IFN- f promoter stimulator-1 :
% MAVS, Cardif, VISA) %4 L THiZ(=
HEENIFNSBLOIFN A DSEEA SN L. 2
DBEBRBEOEF A HCV G ZP L THE
TR Z 2 RAOP M TH 5 & b
IS HCOV EC L D FF S - IFN B B &
NIFN A id, #hZFNn 1 8B L O WA IFN %
HARIZHE A L Jak-STAT (signal transducer
and activator of transcription) #&ig% /- LT
%47 IFN FHMBET (ISG) ML, f5E
DT ANAKELZERTLEEZLNTVS
(E1).

RIG- T EMBEICHFET H2N) 1 —ETH
n, 4wmemS®~U/mmL%3m
AR U EHI & GRRE L, B T ek A IR A DL
FolZ e A EDOHNBIZ BT AV ARGt
= LTCHEDEE ZH > T E, RIG- 1
ERE FIEFICEMLA 7 7 3 =5 FThH A
MDAS5 (melanoma differentiation-associated
gene 5) LABROHEEEZEST LV ANV ALY

Y—GFTHAHILIRINT WAL, Eau
F AV AR ERIG-T &t o 72 A WV Aff
AL TwBESINA RIG-T 7213
MDAS 2877 4 )V A RNA M35 & £D
=UMhENSEALL, TR THET AT 75—
GFTHBHIPS-1 EE£ET A IPS-11E3 |
AR TIETyA) T L TwWAEHTS
), RIG-1 % MDAS5 HSREI L 727 4 )V A JRGe

DT FNVEBIEADDICLETHA.

—7%, HCV D NS3/4A &) vy 7u7r7—+¥
ZIPS-1%2 I ha vy FYTEMELTWEER
ST T2 I ENMbENTEBY, HCV I
RIG- 1 /IPS-1 2% &35 2 & TIHAIITE
FOBERGIERD SN TV LI REEATRIE S
nTwsb (B2). L7=»->7T, RIG-1/IPS-1
AIIFEEIC L A HCV OHEEE L Ol d
% HCV OHMEORFTIZKE S HE L, H#E
MRICHEEEGZTVWHEEZLNLS.

00 ensmmacFoRNSR
TOT7 1 ERIA VAR

b i Peg-IFN o /RBV f F 8 12 % Ji

1 HCOV BREBEBARRERE
Q g Hev
, Oqu /,_\$ :
§ ‘ \\\ Type INIFNR] Type [ IFNR |
' ///,VWJRNA VWERNA IFNART\/IL10R2 :
ssRNA My
; TUR7 [ TLR3 - pSTAT]
| PSTAT?
| IRF7 IRF3 NF«B
! | rs8099917
i |rs12978860~ ™
; __promoter
K _promoter
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TR : transient responder

(Asahina, Y, et al. : Gastroenterology 134 : 1396-1405, 2008V & v ez7% - rylfﬂj

17 L 7z genotype 1b &7 4 Vv A& D C El& %
PR 74 Blaxt s & LC, WEEIMICTERE
AT L, # RNA #ilit2) 7 Vv ¥ 4 4 PCR
ErHWCHBEBRNYA VAL —-Th b
RIG-T R IFN FEHEEZFTH 5B ISG15 B &

U7 ¥74—4

FFTH% IPS-1 ® mRNA OFF

RNEBRTzEE LY. FUILBE, RIG-T

BLOISGIS OFNEEZEFREBEIL HESP
HCV A% % L 72 \» non-viral responder (NVR)
T Y AV AFEHERB (sustained viral re-
Sponder PSVR) BRICHLAEBELLEEBAL TV

\2X L€, IPS-1 DEERITNERFE
fﬁ INVRETERIIKET, RIG-I1/IPS-1
WIENVR TEEIZE» -7 (E3)Y. Lot
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14 Peg-IFN/RBV HEFLERPICH T 2 BRRERBIEFORBMBEZIRCEIID

RIRBHHE & BISHFIR
] (] svR# [13ESVRHI
; o <RIG-I> —_ <ISG 15> o1l- <IPS-1> -
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) 4 % 80 5}
| % 304 [ 7 %15 1
. B iz
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i 20 TN 2 1.0
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Gastroenterology 134 .

(Asahina, Y. et al. :

T, RIG-1X ISGI15 X HCV J&gs|
PEIFN IS & 0 RIS SE AR S A,
up regulate SAL TV A 2 L HURIE
AT ClX, ISG15
IPS-1 I & M/ MRE DS NVR BS54 % Jliaz (K
F & LTHET, ROC N TIX ISG15 5B
X O"RIG- I/IPS-1t ® area under the
curve [ 09 L&Y, TS DMIETF DR
ERENC BT AN ER 7 Em 3 5 Z &1 Peg-
IFN « /RBV B F 5 i O G sl S % 15 5 0
WFHT2DICEbOTHEHEEZ b

2 & AAE
3G NE
I,

FEHBLOYRIG-1/

0] srnERanTORB0NRRE
SRR

AR & 92, RIG-1 % EDOGHEATIC BT
5PN (LT 5631, Peg-1FN o /RBV fifFj#
BEARIGHTH DL NVR THEB L T 575,
P%ﬁﬂhﬂ&V&%;iéﬁEﬁ@E@iﬁ
W2 TWDHTHA ) W . ORI ILELARL
BEKeicBiT A, RIG- IJ&H53;UHSJ
? Peg-1IFN/RBV % 5-Hi {42 BT 5 #E A9
ETRBBEEENTT 5 &, RIG-1 & ISGI5

152 {(924) LN R Vol 29 No.7 2014
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1396-1405, 2008" & h g% - 5 1)

DI3EB L, Peg-IFN/RBV #%45-0) 8 EE[H] %1

M FEshL (B4, &6 -0)1‘-ﬂ'fr"'T*

,,;J—‘L,-iilaﬁ‘ﬂ} 7 AV ADERER S L7z SVR H
TE VT Z 20, HAEMIFNIC L 285

DFHERE L BT E OMIZHEN D B Z LA
TR S A7 -*’}7, IPS-1 O 5EHITHHE L Peg-
I[FN/RBV #5112 & h K& CEIIZIT 2w
EBIE S, ‘(é‘#i'r;?‘ f 4 constitutive (ZFEH L
TWbB I EHTRIES I,

PLEL D, NVRBITIXHEEMICHREEIFN
12 & ) BARGIERDT TIZ up regulation & 4L
TWh 7z, HEETH HHHEME IFN (284
ZUBMEASIRES L TV B Z EAVRIE S, IFN
IR BAAREED A H = XL DRI VIRS
EEZLND.

BARERERTRETOT ()
& IL28B EInFZE & DEHE

#ix ¥T, genome-wide association study
(GWAS) #x FH\\7-75 FE# (B DM T 12
I, e b19FEaELICHFERELIFN A %

N3 % IL28BEED—EIGFEE (SNP)
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5 BRRERELTFOFRRIRE IL28B BInFR2RB LU I ILAEWEENER

(copies/ <ISG 15>

(copies/ <RIG-I>
int. cont.)

<RIG= FAPS-T>

i int. cont.)

g p<0.001

; p=0.031 38 ] p=0134
107 ] OF 0.004
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[
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| IORUERSR
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L SR, |
rs8099917 rs80993917 rs8099917 rs8099917 rs8099917 rs8099917
TT Non-TT TT Non-TT TT Non-TT

(Asahina, Y. et al. :

¢ Peg-IFN a /RBV Wﬁ]%ﬁi ZBIFAHBNVR &
OHEEFHL 2L LY, REZFHEFED T
HEY B :@[LZSB@SNP(1‘88099911)
CTEFEEARBIERD BT EHOMEE geno-
type 1b @ C BB S THET 3 5 &7,
NVR IZB 59 5 rs8099917 non-TT DIEF T
T RIG-1I BXUISGI5 DIFH#EETHEE I
rs8099917 TT DHEF
7z L2 L. rs8099917 TT ®HEHITH NVR
ER o TERITIE, ANV ARISHES L E
plcElL, IS DFMNERFREIUIEET,
[EBELZ rs8099917 non-TT TH{HHEF 7 A )V X
WEED B B THER TlIEm T 5 YK AE T
Hotz (R5). INSOMFERIZBITALS
LEFT T, BARRERERFREE L FKo
AV NVRIZHESTH2HELMIETL LT
Hy &+, IL28B SNP (single nucleotide
polymorphism) (X3l SNz ho7z. L7zhs-
T, BEBRGESRIEL IL2SB @ SNP L B#|C
B L 2D b3 L CIFN AR PEICBE S L ¢
WA ﬁbljs#,rﬂaéiiui.

WHLABRCHETH > -

Hepatology 55 : 20-29, 2012 X b tqZ J

'V REEA=n
SRS

EICXd S HCV D

INMFTHRZLIIZ, HCV OB IC
RIG-I/IPS-1 & s & Lf*ﬁiﬁ?kéa:r“t
CHERCIFNIGENEETH D,
IL28B SNP & & L IZHEHAIGRIRAN R I BE L
TWw5hb. LIZx LT, HCV iEEODNSB/
dA ) 7 uF 7 —ETIPS-1 # 4RI
w352 f“l@ﬁfﬁ?fi%&’rﬂ‘é%%‘fﬁﬁb,
I’S&&iﬁ_&iﬁ%a‘%ﬁ%fvﬁtfw ZEmshTTwy
A, FERE, WITEIZZT 72 IL28B non-TT JEH

{ZBWT L IFN B2 xR L2 ER Tt IPS-
1 AYHCV 12L& Y cleavage S\ 2 & AHYEEHE
LY, HCV REHES I ZTIERDRLEEL T3
EEZBNS.

BT, BN OWEZE TId NS3/4A 7’0
77 —E LI HCY O NS4B BEHIZL 5 H
IRRIED D OB A HO 2L, 20BN
GFBIPS-1 D& LIZTFisF+Tdh b STING
THLI ExFERLAY (M2). 5K
TlE, NS4B EHIC & 575 F Bk B B
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ASNS3/4A 7077 —E12 & % HERERE & 1)
AAYICPER L RIG- TARFEYE S 7 v %5l L
TWwWhIZEbbWHONELR T Lh- T,

NS4B # 2 HCV D Fifit i A #% B s % 72
OO ERN DI EERKELTE
D, GHROWEDFERIWFFS L.

BHHIC

INFTIRRTEALHIZ, RIG-1/IPS-1
Hk ik AT E BREERIL IFN NG
DARBEHERIZWE LTBY, 74V ARG
LB L THDE, Ld>T, IThboi
P77 7 4NV ERITT 5 2 L AXHHRR)
ROTFIHERTHL. —F, 74 NVAMLH
¥ HCV P ZmReIZFIH L > 7 vfzn#
W L fE B AR R IR S kS 5 T &
T, FRt&dr 7 s Tnwa, GBI STs
FEHRRIE L 7 AV A H R RIERELEE O 25
BHELNERBLIET, INOZEME LHE
FEEAHSE S, A )V ZAFRUR G O & T
ROFEREI WS NS,

X Wk
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2. FFROBEER

point ©

¢ HBV FERREICEIIDND A )VABEORIMBERE HBs FURDHKTHD.

<«74/9 715/&&%H&hﬁ@&k$@
BERTH% IETIEB8.7~12%THD, HBe }mﬁ/%%b HBV DNA R EDES

4.0%,
flfuﬁﬁﬁm%?%$faﬁé

o B O7A%(E HBY DNA IMSIHERRNTH B,

%ifgf@é

» O )LABEEDD HBs RBOTE=5—3,

133

SRR T # 24 B A Tl 2.3~

" HBs HREAk =R ER 0,33%

BENRTAICERTSD.

[FU®IC

BHF%Y 4 VA (HBV) Fefei&iE o33
BP0 A VAFEDOEFEREE, FEAOEEEL
R e R OIS X B IBMEIT A4 o e O
IR OB T, ThbICE D EGTELE
QOL 2B EHEFTHZ L THAH ZOHEZERT
27201 Cbo bFHGERIIHBHETH
D, BEARRFESDOFTA F74 > Th HBV £t
BEZCBIIMIANVAREORPHER
HBs FUEDHKICHE SN TV 5.

HBs $iE i3 HBV O v Ru—7IFFET AT
BETdH Y, MAIZiZ Dane iF D IE 2R ZERT
F, NEIERER T, BEREFELTHEEL, T
L P ® Covalently Closed Circular DNA
(cccDNA) »bEEEN S (F2-2-19). L7z
A>T, HBs HUEEIZFMN cccDNA & % B L

TWwh. AETITbIIRH X B2 Tk HBV
DNA & & % 1T HBs HURDSEAE 72 1T & FFHEREHE
RREFENBEMT 5 LAREN, & ICHBe
e A DK A )V 2 B DFEF T i3 FEMIILRE D 5
fE1X HBs UE R ICHB T A Y. 72, 7524
DRI & 38 T3 HBs FURNE K% 0 g o
FREE1Z 0.0368/4F TH Y, HBs HUE A3 Reie b
Bl 0.1957/4E 12 L, & B ICHHIRLNE O FE
PETFTLTVAEHRELTWAE?Y. ok,
HBV 0 E 4438 12 51 THFA cccDNA it % Ot
35 HBs HURE IR Y X 7 L HEHRICHEL T
Vw5700, BREEEFROHY 1V ABHEICE
THHEBORPEEII HBs HIEOHEEIIB L X
ELEZILNS.

L. NIAVY—T 1 0VinE

HBV #HRRE I T 2 EEE, K& o0
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R Noekes

HBs il&

{ 7o F  RNAKF  Dane fi¥F sAg ‘
{
s .
| 4 ® |
I, : °® |

\ P
Cytosol

HBx % £D HBV &EH

2-2-19 HBV 0O#EHE HBs HIE

T4 v¥—7=zur (IFN) HBEEEBTFOY
EEPDHY, TNENEENELR L. BEROEH
HETH A ALT F#t L F L=< HBV DNA #
HISAER T 3 0 7 DIE) BRIFTH B, B
BT & % HBs HiR (L5 3 HBe FuR B
B0 BEEFITY b, "TA VS —Txn
¥ (PegIFN) D) R TH 5 (Re-2-
4). IFN X, HBV DNA BJE#IHI/EMA & & HiC
WA VAER, REREFEHEZELTBY, &
BPRME—EPEICRES R, BRRUSE Tk
5#T1 b Drug free TIHEREIFFHRT 5 LW
IFEDD 5.

1. HBe HiEBEEFICHSI1T D Peg-IFN ORISR
AT BT HBe FUR ] 814 #l & 55 &
L, Peg-IFNa-2a 488 %% 5 %, Peg-IFNa-2a
+IIT7TVV ARG, FITVEMARA
BEBO 3EEBRRBI M fTORY. Fhick
&, WER TR 24 AR EICBIT 5 HBe fiE T
I UN—=T 3 VEE, 2%, 27%, 19% & Peg-
IFNa-2a# TH L, HBsHiE Ot 1o I ¥ )N —
TavE3I%ICED. & 51T Peg-IFNa-2b T
1H# L7- HBe FLR G TE B BVZ MERT % 172 Bl O F

xRe-2-4 NI VH—TzOVEEICHSITS HBs

HBe fiLE HBe HLJE

A et
HEET# 248 2.3~3.0% 28~4.0%
BIEF T 3~5 4 11% 87~12%

HIFBMIREREEBHEETE, &0
11%, {REHRT # 26 8T HBe FURREMEE 2o 72
AEB] D 30% THBsHLE 2SH R L, 144 Tid
64% L BETH o7z 7.

2. HBe EREHICHIT S Peg-IFN DR
HBe HLE BB #F 3 5 Peg-IFN B T,
43~44 % O #E I T HBV DNA 254K F L, 25~
28% OFEF T HBV DNA 40 log copies/m/ i
VERET S Y. Lo L, BERKTHO HBV DNA
DOREELHERIIE 2, BERT 248RAT
i319%°% EHRBETHIS~2A%ICE LT
%97 —%, HBs HURRBEILRIZ, BERTH
24 BRE R TIE28~40%, BEHTHIETIE
87~12% " TH Y, & {ITHBBULHI O HBV
DNA BHALFICRESTHIT 3ET 4% Y, R
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T W HBs LB AY 10 TU/ml 2Rt OREFINBR
ETIIED2% L EETH 5.

Peg-IFNa-2a D FMix G O R W Lz A
% 7 @ Genotype D 128 Y RS Peg-
IFNa-2a % 96 JE S LB W, w4
A EEREFEN R (HBV DNA<2,000IU/ml)
DERFIT29% TH Y, 48 HWBRD 12% 2L
BHEICEETH o/, HBs FUEH LD 96 4 -
48 HFNFN 6%, 0% &, 96 HMIxS M CRITF
THol? LidioT, HBe HiEKEED BE
T&HE T 421255 % Peg-IFNa-2a iB#E Cid, #5
WMEZERT 2L LY BWAIRIMFTE 5 R
MWedtd 52, DAETIH BB %5123
T 5 FRIFB 1 2 .

BT o 7 8HE HBY B840 — P4 550
EEBHECIFRENICHEHEL, HBV DNA &K

THBs MUBERDVET 0 LI EFEfHash T
Wb (32-2-5).

T Y5 H ¥ NIEHETI, HBV DNA O Rk
IR TERIA 48 AN T 0% Y, EMEBTIE
100% & EbDTEETHY Y, BERIETFICH
2 5 FHEEIC HBV DNA Bk 2 K T &
%. L2L, HBs BLEDEMILERIL Peg-IFN &
DHIEETH Y, BB 4SHERELTLT%,
3~5EDEFT 06~51%Th 5. EIHEFIARE
TiE, 72 2ETI TV VERLE LBEBRTF
O RFETIRIETEI%, 7TFHENTIEIS
ET5%ICHBsHEVBELL L L 0#REND

& 2-2-5 IUFAEIBREICHITD HBs HFHRE

WA 14 17% 0%
BRAAR 2~5 4 06~51% 0%

6. HBs fiRHXZEE LFFGAR 135

B0 F 2RI OWT S RBET, 7 EMOEK
MBI 2 BHFRA TR, HBs LR O IE 266
% > HBe HL R K& 1 0 26 61 (10 %) B o
f:_ 11)'
FEIT7VYELBIVFAENTUREEREE
7o 72 5,400 0> B BB NT B % 35 6 4F B
LR OWFE T, 110 2% HBs HUEH I
EERL, HERIIERINBUYTHo2. B
M7 0 70 & B HBs LR TE 2 13 0 A2 B e py
T, HBs PLEELAEM S N5 L AR LT
BMRWHET S, RUFE Tk HBs MIEH Z=HH 6
OFFRIFFEERO 2P O EHFESR TS
AP BT HBs R AL LT H ML LR &
O DFEMMIIFTEITIEIIZ SN & &R
HUENH D, HBs BUEHE LIE L e T WiE
#i% Baseline ® ALT &EFITH Y, —J5, HBe
VLR MG, HBV DNA BEF, R cid
HBs FURIE 22585 S s { v P ik Tldilm
% IP-10 A5 » 5 % ¥ Vic & % HBs PR3
LML TV L DlENH L .

ME7IOIE PeglFNO

T

HEE T > u 7L EOBRY RO R HBs
PUERRELZ B LT, BB7Fas 5 IFN~
BREUDEBRI T OBEBT T /a8 T T
50V ® 5 Sequential WIEFHAL LN TS,
Ning 5%, HBe JUEBHERICH LTy T A Y
Va4 EMES L, HBV DNA<3.0log copies/
mi, HBe $TE<I100PEIU/m/ & % - 72 102 Hl D
FERFEZE M LT, Peg-IFNa-2a % 8 8
BEFI#%, Peg-IFN By v ¥ 2 T 40 BMR 5
#4179 Sequential EH &, T 7 H EIVikEE
BEREE OEERLEBEABCIT, BETD
HBs #L & [& ¥ 16 4% Sequential # £ 8 T & 3
(27%, 4/15) ThHotzELiz. F7-HBeHi
EREFITEEBE T Fu &5 1C L ) HBV DNA
PSS TV BEFICH L Peg-IFN %
BRI EE Add-on L7z Z2A10HF6HIT
HBs MUEDOEEFRO LN, BRT7TFO s/ OF
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136 £2% REYIR ) 2 FFROEEK

IEATEETH 7L DHER Y, Genotype D L
NOBEEBHEFEAICBVWTIYFHAELDS
Peg-IFN ~ @ Sequential therapy % fifT L7z &
IAHBsD O Iy N—T 3 iZ20% (Peg-
IFN B T2 0%) TholoHmEddh 2,
& < 12 Genotype A THRAEME Do 72,

N. iUVAIVAEEZDBRENRTFE &
HBs &

1. AV5—T7zOVEE
AT RE & 72 o 7o HBs JUR R O FRECHE &

JAvsZlicdy, BETOHBs UROETE
PETESBRDRETNT LI THHATHS
CEMEHEN TS, Peg-IFNax 5 I 7T
T 52 JAMEHE L7z HBe HUERE 202 10 BRIHIC
B B HE TIiE, HBe#tJE @ % 4> HBV
DNA< 10,000 copies/m! 2SR S 7= FEFIZ B W
T, WRERA 12 B SIZB17 5 HBs UEEOE
Ta5, WERT LR IFEHRO HBs HLRTEE
CAEAZCHELTWY., foHETD Peg-
IFNa (B ICB W CHERG 12 B8R A C HBs i
FEEAS 1,500 IU/m!l £l T L72fERTid HBe
HEOWERIHL 7Y, Z0#%O HBs UED
WEPHFETE 5. $72, PegIFNa =53 7Y
¥ T 32~43 FEER L7z R2 POV TOFBIC
B HMETD, BERE 12 ARSI TO HBs L
&A% 1,500 IU/m! ki, 24 BEE T 300 IU/m!
RINET LER TIRIBER 1 FICBT 5E5)
BHREH L, & IT248 E THBs it H & A°
llog IU/ml ML E®A L 300U/ ml DT &2 572
EBTIREDRIE o7 0.

¥ 72 HBe JUE MBI TH, Peg-IFNa 48 A
53T # 24 B123817 5 HBV DNA R&H % F%h
EEBRLZEA, ENPTIXHRENRTRO HBs
PUEEN21x12log IU/ml EIETLTEY, A
12585 L 0 24 BR R O HBs LR WA BT

2N 05log IU/ml, 10log IU/mIPLETH N
BERICENIEONL EH/ESA TSP,

& 512 Brunetto 5 DIRFF Tid, HHEF O HBs i
FEDETED 11log IU/mi LLE, D 48 B
12817 %5 HBs HuE 2 1.0 log IU/m! LLF O FERFI T
&, BERTE3ERETO HBs UEE LE)S
HEICHELCY, 128812 HBsHED
10% LL E D@ 256H 1 FEBR OB, 5ER
D HBs FUEHERICHEL Tzt &L H 5.

2. REr,aJ

I Y5 A EViE#ESIZ HBs UEE AT 1 log TU/
ml DB U7 ERI CliE#EE 1 50 HBe 5
FHEEEFERCEHL ", BEOWE TR
BB 14EMICBIT 2 HBsHIE DK T XA 1 log
1U/m/ YL EDFEF Tk 3E LA O HBs JLE DO
EHREOLN, RIIT 1log IU/ml R DOFERFI T
X HBs HUEOEEM T Lot HmES T
B, LIzAoT, BT Fu s/ BEICIBWTY,
HBsHIEZE= ¥ —§ 52 L 3BRKBEIIEE
FHULBRESELZLE TSI ZTEETH 5.

BHDbIC

HBV BE5EASHEAIE L A VICHIH S hTnwT
b HBs IUEEHNL VIREE, 37%2b % cccDNA 2»
5DEE - HFRIEESBEVIRETIERE) A 75
b hHA. BREBRFEORIEREER
ERT A0, HBsHIBEOBRE bz e L
L72EHSLETH 505, BIEOWEE TR
ToMRETEDL DT RV, BE7u~F 18
SR ICIER T A AT X Y cccDNA 2Ry &
LT HBV oF# - BIRZEET 2 FHHRBHRED
HELEATEY ®, SHEBsHEDHEEL ¥
b cccDNA OEEHKEEZBR L2FR S 7
ABFEORENHFING.

54 ﬁﬁ R R A R R T R R AR A R R A A AR R

1) Tseng TC, Liu CJ, Yang HC, et al : High levels of

hepatitis B surface antigen increase risk of hepato-

cellular carcinoma in patients with low HBV load.
Gastroenterology 2012 ; 142 : 1140-1149

- 505 -



3)

4)

5)

6)

7)

8)

9)

10)

11

12)

13)

Simonetti ], Bulkow L, McMahon B]J, et al : Clear-
ance of hepatitis B surface antigen and risk of hepa-
tocellular carcinoma in a cohort chronically infected
with hepatitis B virus. Hepatology 2010: 51 :
1531-1537

Lau GK, Piratvisuth T, Luo KX, et al : Peginterferon
Alfa-2a, lamivudine, and the combination for
HBeAg~positive chronic hepatitis B. N Engl J Med
2005 ; 352 : 2682-2695

Buster EH, Flink HJ, Cakaloglu Y, et al : Sustained
HBeAg and HBsAg loss after long-term follow~up
of HBeAg-positive patients treated with peginter-
feron alpha-2b. Gastroenterology 2008 ; 135 : 459~
467

Marcellin P, Bonino F, Lau GK, et al : Sustained re-
sponse of hepatitis B e antigen-negative patients 3
years after treatment with peginterferon alpha-2a.
Gastroenterology 2009 ; 136 : 2169-2179, el-ed
Marcellin P, Lau GK, Bonino F, et al : Peginterferon
alfa-2a alone, lamivudine alone, and the two in com-
bination in patients with HBeAg-negative chronic
hepatitis B. N Engl ] Med 2004 : 351 : 1206-1217
Lampertico P, Vigano M, Colombo M : Treatment of
HBeAg-negative chronic hepatitis B with pegylated
interferon. Liver Int 2011 ; 31(Suppl 1) : 90-94

Lai CL, Shouval D, Lok AS, et al : Entecavir versus
lamivudine for patients with HBeAg-negative
chronic hepatitis B. N Engl J Med 2006 : 354 :
1011-1020 .
Lampertico P, Vigand M, Di Costanzo GG, et al *
Randomised study comparing 48 and 96 weeks pe-
ginterferon a-2a therapy in genotype D HBeAg-
negative chronic hepatitis B. Gut 2013 : 62 : 290~
298

Hosaka T, Suzuki F, Kobayashi M, et al : Clearance
of hepatitis B surface antigen during long-term
nucleot(s)ide analog treatment in chronic hepatitis
B : results from a nine-year longitudinal study. J
Gastroenterol 2013 : 48 : 930-941

Marcellin P, Gane EJ, Tsai N, et al : Seven years of
treatment with tenofovir DF for chronic hepatitis B
virus infection is safe and well tolerated and associ-
ated with sustained virological, biochemical and se-
rological responses with no detectable resistance.
Hepatology 2013 : 58 : AG49

Kim GA, Lim YS, An ], et al : HBsAg seroclearance

after nucleoside analogue therapy in patients with-

chronic hepatitis B : clinical outcomes and durabili-
ty. Gut 2013 Oct 25. (Epub ahead of print)
Papatheodoridis G, Goulis ], Manolakopoulos S, et

14)

16)

17)

18)

19)

20)

21)

22)

- 506 -

6. HBs HEHAZBIE LSRR 137

al * Changes of HBsAg and interferon-inducible pro-
tein 10 serum levels in naive HBeAg-negative
chronic hepatitis B patients under 4-year entecavir
therapy. ] Hepatol 2014 ; 60 : 62-68

Quzan D, Pénaranda G, Joly H, et al : Add~on peg~
interferon leads to loss of HBsAg in patients with
HBeAg-negative chronic hepatitis and HBV DNA
fully suppressed by long-term nucleotide analogs. J
Clin Virol 2013 : 58 : 713-717

Boglione L, D'Avolio A, Cariti G, et al : Sequential
therapy with entecavir and PEG-INF in patients af-
fected by chronic hepatitis B and high levels of
HBV-DNA with non-D genotypes. J Viral Hepatol
2013 ; 20(4) : ell-el9

Sonneveld M], Rijckborst V, Boucher CA, et al :
Prediction of sustained response to peginterferon al-
fa-2b for hepatitis B e antigen-positive chronic hep-
atitis B using on-treatment hepatitis B surface anti-
gen decline. Hepatology 2010 ; 52 : 1251-1257

Ma H, Yang RF, Wei L ! Quantitative serum HBsAg
and HBeAg are strong predictors of sustained
HBeAg seroconversion to pegylated interferon alfa-
2b in HBeAg-positive patients. J Gastroenterol
Hepatol 2010 ; 25 : 1498-1506

Piratvisuth T, Lau G, Marcellin P, et al : On-treat-
ment decline in serum HBsAg levels predicts sus-
tained immune control and HBsAg clearance 6
month posttreatment in HBsAg—positivé hepatitis B
virus~infected patients treated with peginterferon
alfa-2a [40kD] (PEGASYYS). Hepatol Int 2010; 4 :
152

Chan HL, Wong VW, Chim AM, et al : Serum HB-
sAg quantification to predict response to peginter-
feron therapy of e antigen positive chronic hepatitis
B. Aliment Pharmacol Ther 2010 : 32 : 1323-1331

Moucari R, Mackiewicz V, Lada O, et al : Early se-
rum HBsAg drop : a strong predictor of sustained
virological response to pegylated interferon alfa-2a
in HBeAg-negative patients. Hepatology 2009 :
49 : 1151-1157

Brunetto MR, Moriconi F, Bonino F, et al : Hepatitis
B virus surface antigen levels : a guide to sustained
response to peginterferon alfa-2a in HBeAg-nega-
tive chronic hepatitis B. Hepatology 2009 : 49 :
1141-1150

Palumbo GA, Belloni L, Valente S, et al : Targeting
the cccDNA by epigenetic drugs inhibitors HBV
transcription and replication. Hepatology 2013 :
58 1 650A



&= Review 2014-2015

20144E6 H2H #1WR1IMEST

B & MR OES
< ERF WK ERLE
1% ¥ il
i B AERx T Avey s —
SCRTHR TR B XA E RN 164 CRURITH3 1 € L)
T101-0051 TEL 03 (3291) 3901 ()
EIRIAT BRASHT A7 -8

M

Z

ISBN978-4-88875-267-1
©2014 ET - ETE, BRWEZWALET

REOBEEITAPBERE, LIk, L ARRHE RETRILEEY) OFEMIEREH
BARRAF 4 AN LY 5 =D EROBREZETTOIT.

[GC0BY] (romimE BT BRMED)

FUOBIFHE IR L COMAZRELLSATVET WESNAIGEE T0o LU,
GO R S5 VR R A (RE5E 03-3513-6969, FAX03-3513-6979, e-mail © info@jcopy.or.jp) D iFss
EHTLAEE

- 507 -




Murakawa, et al. - 1

Impalred induction of /L28B and expression of /FNA4 associated with non-response to

.

on-based therapy in chronic hepatitis C

Authors Miyako Murakawa*', Yasuhiro Asahina*"?, Mina Nakagawa', Naoya Sakamoto®,

81-3-5803-5877

ThlS artlcle has been accepted for publication and undergone full peer review but has not been through the
copyedltlng, typesetting, pagination and proofreading process, which may lead to differences between this
version and the Version of Record. Please cite this article as doi: 10.1111/jgh.12902

20141225
This article is protected by copyright. All rights reserved.

- 508 -



Murakawa, et al. - 2

Fax: +81-3-5803-0268

il: asahina.gast@tmd.ac.jp

round: Interferon (IFN) A plays an important role in innate immunity to protect against
at1t1s C viral (HCV) infection. Single nucleotide polymorphisms (SNPs) near /L28B
(]FNB) are strongly associated with treatment response to IFNa therapy in chronic hepatitis

C (CHC) patients. Recently, IFNA4 related to /L28B-unfavorable allele was discovered.

er, the impact of IFNAs on CHC is unknown. We aimed to investigate the mechanism
ing responsiveness to IFN-based therapy in CHC associated with SNPs near IL28B.

Methods: We evaluated the basal mRNA levels and ex-vivo induction of JFNA expression

)

st
%ding IFNA4 in peripheral blood mononuclear cells (PBMCs) from 50 CHC patients

t 26 patients with /L28B-unfavorable SNP and /F'NA4 expression was associated with lower
?2832 induction in patients with /L28B-unfavorable genotype (p = 0.04) and non-response to
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IFNa therapy (p = 0.003). Overexpression of /FNA4 suppressed /L28B induction and promoter

.

peg&ﬁ%ted; RBY, ribavirin; DAA, direct-acting antiviral agents; SNP, single nucleotide

polymorphism; IL, interleukin; TLR, Toll like receptor; RLR, RIG-I like receptor; ISG, IFN-
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ntroduction

atitis C virus (HCV) infection is a common cause of chronic hepatitis, which

sses to liver cirrhosis and hepatocellular carcinoma [1]. Interferon (IFN)-based therapy

cen used to treat chronic hepatitis C (CHC) over the last two decades and the
comb%pation therapy with direct-acting antiviral agents (DAAs) improved the treating effect.
I—;;we er, non-responders [2] to previous pegylated interferon o (PEG-IFNa) plus ribavirin
(RBV)é) therapy respond poorly to the triple therapy containing HCV NS3/4A serine protease
1nh1b;§éors [3, 4]. Moreover, although IFN-free regimen using NS5A inhibitors or NS5B

ymerase inhibitors is developed, triple or quadruple therapy including PEG-IFN may still

a recent genome-wide association study, single nucleotide polymorphisms (SNPs)

associated with the virological response to PEG-IFNo/RBYV therapy in CHC patients [5-8].
IFNA3 is induced by viral infection through stimulation of Toll-like receptors (TLR) and RIG-

I like receptors (RLR) [9-12], and it is also induced by type-I IFN signaling [13]. This

§d near interleukin 28B (IL28B) encoding type III IFN (IFNA3) were found to be strongly

interferon stimulates the expression of IFN-stimulated genes (ISGs), including numerous

antiviral [13, 14] and immunoregulatory genes [15, 16]. Therefore, IFNA3 induction may play

F Y o -
g essen%al roles in the innate antiviral response [17].

alle%ﬁzof dinucleotide polymorphisms near /L28B generate IFNA4 [21]. The ability of IFNA4 to

20141225
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induce ISGs was reported in human liver tissue samples [22]. Based on these findings, we

g

Elypo hesized that preactivation of IFN signaling by IFNA4 prevents further induction of

2], IL28B [IFNA3] and IFNA4) to the poor response of CHC patients to anti-HCV
y, and to clarify the mechanisms associated with SNPs near /L28B. Since peripheral

bloo ;nonontlclear cells (PBMCs) are major sources of IFNA [9, 10], we measured the

_expression level and investigated the ex vivo induction of /FNAs in PBMCs derived from

. P
< |

CHC patients receiving PEG-IFNo/RBV therapy. Furthermore, we studied the impact of

IFN)@I on IL28B expression in vitro.
G c@%\

treated with PEG-IFNa-2b/RBV at the Tokyo Medical and Dental University Hospital.

_Eleven of these patients were re-treated with telaprevir (TVR) or simeprevir (SMV).

]
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Blood samples were collected from each patient during off-therapy periods for gene

“Definitions of responsiveness to therapy. The present study used the definition of

espogise to therapy outlined by the AASLD Practice Guideline for Diagnosis, Management,

" “(Schering-Plough, Kenilworth, NJ) for 12 h prior to polyinosinic-polycytidylic acid

7

‘l:ied Biosystems), and a QuantiTect SYBR Green PCR kit (Quiagen) or TagMan

:yi;e‘rsal PCR Master Mix (Applied Biosystems). Expression levels were normalized to the

20141225
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expression of glyceraldehyde-3-phosphate dehydrogenase (GAPDH) or B-actin. The

eneration of the IL28B promoter-reporter and stably expressing cell lines. The

. 5

promoter sequences of human /L28B (-1129/+111) were subcloned and the DNA fragment

was Inserted into the pGL3-basic vector (Invitrogen). The reporter plasmid was transfected

\ %;ﬁed Eagle’s Medium (Sigma) supplemented with 10% fetal calf serum (37 C; 5% COy).

%ﬁhnm%rtalized B lymphocytes (BLC) were generated in-house from human PBMCs by EBV

“trans
E ) *’%%} . . . . e
-~ 200 ng/ml Cyclosporin-A (Sigma). The HuS/E-2 cells were kindly provided by Dr. Hijikata

' oto University, Kyoto, Japan) and cultured as previously described [24].
Expression plasmids and transfections. The expression construct for IFNA4 (p179) was

k Q&km@x provided by Dr. Prokunina-Olsson (National Cancer Institute, Bethesda, MD). The
<
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