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D AHE M interferon (IFN)-A3 BREBEIZCEME ThH - 7~
C RUBMEATRIRIRIZ I 1T 5 interleukin (IL)-28B DEFKAIEZICHOWTIIMEL STV DA, B
PBPEATRIZEB DTS NS TWARY, £ 2T, BRIBMEAT/ 254 FlZ351F 5 I1E IFN-A3 %7
ELTZEZA, JRIEE OISR o7, LvL, TOFHMETICTF 7+ E/L (ADV)., &
HZWET 2 7+ e (TDR)IRMHF OBEMIE T, IFN-A3 DN &EESH 2 Z & AR L. £ ORREE %
AW T, 2D BN ONAR & H2fmiE IFN-A3 1 EF- L=, &5612, RSB a 7
AN O HIV BETHR D HNIZZ L6, ADV H 5 T TDF BE2Y IFN-A3 ZFE L T\ 5
Lo LEZ BN,
(2) Vitro 2k} 5 ADV 5L TDFIZ & 5 IFN-A3 FHE DFER
ADV & % NI TDF #5312 X 5 IFN-A3 D FEAR A HER T 5 72 DIC IFN-A3 FEA D HRER H 5 Y
VoSER, RE. M. T b oKk AE VT, e T o ZEENC K o T IFN-A3 Al
REZAIEARIC OWT R Y ) —= 0 7 & T o7, T XCTOMBaKIZEME= > he—1 (IFN-ak LY
Toll-like receptor (TLR)3 agonist & 7= 1% TLR7 agonist) WO 5IZTIFN-I3 #EA L= Z &
nh, AT V== T EITHTT _XTOMITIEN-A3 FEARENH 5 Z E MR SN, LivL.
¥ilg 7 v 7 8H| (ADV % 7213 TDF)IZ T IFN-A3 BEA A 3860 7= DX RIGE IR O A T - 72,
ST, FAUTEAIE BIFNE T, mRNA L~UL S b R T HMER TE -2 &b,
ADV F 721X TDF O BRI T IFN-A3 A SN D Z & R LT,
(3) FE I IFN-A3 X, $i HBV IEA %R
ADV JLiE KGR B 15 2 FFm ek I iin4 % & 12 B % ©°— 27 |2 interferon-stimulated
gens (MX1,0AS2) NiFEShT-, =T HE/N (ETV) ALEEHE BIE T, ZOFEIIAEICEK
fETdh 7=, & 51T Recombinant IFN-A3 3 L TN ADV ALiE KGRk 115 2 HBsAQ P4 AT #i
JERRICERINT 2 & AR HBsAg & FYEF 2380 7=,
(4) IFN-a. (type | IFN) & BEE T 7 v 7 BHI D[RR 5-1% IFN-A3 (type 111 IFN)EEA Z AHANRYIZEEIN S &
%
ADV F 7= 13 TDF ALE KIS HIIEERIZ . IFN-aZ BI04 2% & IFN-I3 (A8 N L 7=,
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Abstract

(1) High serum IEN-I3 levels in patients treated with nucleotide analogs

A critical role of interferon (IFN)-A3 is established in chronic hepatitis C; however, its
clinical significance for hepatitis B virus (HBV) infection remains elusive.

Serum IFN-A3 was measured in 254 HBV patients by a chemiluminescence enzyme
immunoassay. There were no differences in serum IFN-A3 levels among patients with
respect to disease progression, IL-28B polymorphisms, or hepatitis B e antigen positivity
status. However, serum IFN-A3 levels were higher in patients treated with ADV or
tenofovir disoproxil fumarate (TDF), compared with those treated with lamivudine (LAM)
or ETV, without any differences in their clinical backgrounds, which was confirmed by
serial measurements within each patient. Interestingly, similar observation was obtained in
human immunodeficiency virus (HIV) infection treated with TDF, suggesting nucleotide
analogs themselves induce IFN-A3.

(2) Induction of IFN-A3 in vitro

To confirm the induction of IFN-A3, IFN-A3 was quantified by treating several cell
lines with different origins (lymphocytes, skin, lung, gastrointestinal tracts, liver) that
were reported to have its potential production. All the cells tested produced IFN-A3 by
positive controls, but only colon cancer cells produced IFN-A3 by nucloes(t)ide analogs.
ADV or TDF induced IFN-A3 production only in colon cancer cells in a dose-dependent
manner, which was further confirmed by up-regulation at the mRNA level and positive
immunohistochemical staining.

(3) Anti-HBYV effects of induced-1FN-A3

The supernatant of ADV-treated cells significantly up-regulated interferon-stimulated
genes (MX1 and OAS2), and inhibited HBsAg production in hepatoma cells, compared
with those of ETV-treated cells, as well as recombinant IFN-A3.

(4) Additive effects of IFN-a on IFN-A3 production

IFN-A3 production was enhanced when colon cancer cells were treated with ADV or

TDF, together with IFN-a..

<Conclusions>

Nucleos(t)ide analogs target reverse-transcriptase of HBV. We provide the first
demonstration that nucleotide analogs (ADV and TDF) have an additional effect to induce
IFN-A3. Oral administration of nucleotide analogs induces IFN-A3 in the gastrointestinal
tracts, which flow into the liver via portal veins, where it may inhibit HBV directly or via ISG.
Our findings could provide novel insights and potential targets of HBV treatment.



BRI R TTRICHIT =BT 700 EF DI 6E
R DFER T O ERER - BERAIFRET

(20134F9A 18 HE ERERMA 2 7—mEBR B REER: NCGM-A-000208-00)

Treatment-naive EfREEWERERE (27$81302)
(n=112) (HRREE FE—FK) H27EE: 75050

60
) | LAM andlor ETV
£ HBV ADV
S 40
2 | LAMand/orETV __| 60 -
o) 60 -
P
= 20- 3
T i T 40 40 -
0 R ata o o o 23
160 Sl Set e o Z 20 ]
TT non-TT TT non-TT TT non-TT TT non-TT = 20
(n=67) (n=16) (n=14) (n=9) (n=2) (n=1) (n=2) (n=1) —
ASC CH LC HCC 0 '4%%7 = =—1
12 -8 -4 0 4 8 12
NUC treatment
( _142) (MOl’lthS)
n— p<0.00001 HIV
r L | — L ‘ 100 - | Treatment
60 o HIV alone with TDF
= HIV & HBV with TDF
° —~ 75 - HIV alone without TDF
—
) £
E 4 >
g £ 50
2 2
pi .
> 201 4
i T 25
ODOQC;;QOD N "\‘in Z ad - ”
O'M ma%lﬁ& T T 0 n o
-1M 0 3M 6M 9M 12M
L2688 T tmn LT sy
n= n= n= n= n' - - -~
LAM or ETV ADV or TDF ADV, TDFD X 5 EEHIZIFN-A3T (FREEICERDT)

ADV, TDFJ ik B/ TIFN-A37



RERBEERE

Supernatant

Recombinant IFN-23 RE.“L

IFN-ASIFEEMHSLMEISGENLTHBsAY]

Screening

— —

_— =
la
i
:
&) L
al gl g
g 3 g
= i oo
= ] o
|2 ~ . &
|k : : :
H — =
“ R
nll (=]
o A (T EfEEH
N2 8 & 8§ °© ¥ & 8 8 _
=3 i
+ = = i m
&3 i H .
ik . ﬂm q r
# =l ! : _ f
P ~ s =]
T |
& " : 8
\ 5 S
Tt ——— B
8 g e2gs2ge £ 888 ° q
PR W FoF & A= @ B F A
- W UNSE/LXIA IO SPIOKSAERY  URSEIZSYD JO SPIO) sAeEY L
45 a9 o
b <
= o —_—
A 9w 8 = =
(un ) BFEEH
- L [ 401
ﬁu L] m | A3
g - [
¥ [ W
* g [ ezl |
- — 071 A103H3I] O 44l
— [ N4l mﬁ
I._ _ | osMa AL
r T T T ! m = m mﬁ
5 ggec 882 8 &8 AQv
L] Lol . r M
inl 1 ™ Lo — — 01 wﬁ v
m . o { m - o .13
L m ! & .|I AT m. QOSINg
i | m - = _ _ i
v ! +— Co— LEEHANL | r o ' o
— — —— 'l — | fjodiyd| - i
- 1 — 1
P | - 0sKWa
SN (NN S PR w daL
88 s ° 8 § °8 § ° 8 g ° i
AL
! _ r b . — — 0L p mﬁ
! | | £ ¢
- v Aav
1 - ! M { m - — () mﬁ
_ . . - VT
| | ! |
| .|I. .l I._Em.m+zu_ = oSG
_.. .II. _II_ I. A0 Apeden 4l M m
| — HE— — = ! ! ! !
- — I -oswa 1 =] wn o

83 % 8° g g - uolssaldxa gz 7/ 40 P1o) 2AnRE|9Y
-

mRNA I.-28B

**: p=<0.01, " p<0.0001

ADV, TDFII K GIZMI TIFN-A3ZFE



MERRREFFIRBHREICDOLNT

AREE S 2741302

WrSTIRES, © BRUBMEF R SEIRIC AT 7ok 7 v 7 A O FHR B RES R O T AL & = O FLBE) - B R0
FAENEE A - AT —3R
i SCIE SR
A A R B Pt it feilli 5 F
Association of serum IFN-A3 with inflammatory Aoki Y. Sugivama
and fibrosis markers in patients with chronic » SUudly J Gastroenterol 50 (8) 2015
.. L . M, Murata K, et al
hepatitis C virus infection.
A thymine-adenine dinucleotide repeat Hiramine S,
polymorphism near IL28B is associated with Sugiyama M, J Gastroenterol 50 (10) 2015
spontaneous clearance of hepatitis C virus. Murata K, et al
Regional disparities in interferon therapy for Masaki N,
chronic hepatitis C in Japan: a nationwide Yamagiwa Y, BMC Public Health 15 2015
retrospective cohort study. Murata K, et al
FERER
HA kb FERH Ea=rd il ESYE|
ﬁ@T*D7WNWwWNV—7IVy%W$$m@ FHE (5510 B AT Sk 9015, 5. 91-99
1BRIZ BT HHBSHUR &K F I ot [ —F. HPEE [Faka o
BEET J v 7 WA G X DRI A R o — A
WA > Factor XD FHE & Z I 5 HBsHUR =, JDDW 2015 B 2015.10. 8-11
rnfH, T eSS
KT
Murata K,
o {700
IFN-A3 induction by nucleotide, not Inoue T, Americgan San Francisco
nyclggmde, a.nalogs and .|ts clinical zzk?n;crﬁg I\l\: Association for the  |USA 2015.11.13-17
significance in HBV patients gry ) Study of Liver
Enomoto N, Diseases
Tanaka E,
TR GEE, T LE, FUAE)
g A hv FERAE FEFR I il F£AHA
EEL P
FEFFIAFIRIIC DV T  KHBERFEF O b D1 ( )R D Z &
o RraThES (FE52) =
7N SERE SERES 2k 1 [E
%Eﬁ%ﬁ ﬂﬁ%ﬁ (/\J—?E j: HEA%‘Z) E.%El (E‘F_Iuﬁ El) II:HJ/?E
A B =T = a SRR TR E R OV | FER2015- RHE—F, R H27. 3. 30 A
W TBRATR B Oia iR RS (068502 U AT} T

MR TRNIEE Ol

XEEH%%#%AE ONFERLHDZ &,

&é@bj&ﬁﬁ@:&o




	①japanese（27-1302 村田）
	②english（27-1302 村田）
	③中間研究報告書 (27-1302 村田)
	④tokkyo (1)

