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Abstract

AIM: To investigate the mutation of hepatitis B virus (HBV)
with the treated with interferon (IFN)-a2b.

METHODS: Different doses of IFN-a2b were added to the
HepG2.2.15 cell culture. The a-fetoprotein (AFP) in the
supernatant was assayed by Western blot. HBV DNA was
isolated from the culture medium. HBV C gene amplified
by PCR was cloned by T-A cloning into pGEM-T easy
vector. The recombinatant was sequenced with T7/SP6
primer, and analyzed by DNA software.

RESULTS: AFP in the culture medium was detected, which
was not reduced after IFN-a treatment. There were two sub-
types of preC/C gene in the control group. The homogene-
ity was 93%, with 10 amino acids different, 6 of which were
of identical characteristics. The same subtypes were found
in the experiment group. The proportion of the dominant
strain gene was altered in the high dose IFN group. There
were 4 insertion/ deletion mutations in the high dose IFN
experiment group, which resulted in reading frame shift.
The mean homogeneity was more than 97%.

CONCLUSION: HBV pre-C/C gene insertion/deletion mu-

tants exist in HepG2.2.15 cells treated with high dose
IFN-a. Compared with the dominant strain, the mean ho-
mogeneity of the mutant strain was more than 97%.
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ARG KA ) T4 7% TFNa B84y 1-4F I AE HBY 2878
FRpm Ak AR I BCE, S 03t TN SUHBY C KRR 5
() 22 ZE AL 3 SREAIL R 23 (1) S0 0 446

1 #RAEE

1.1 ## HepG2. 2. 15 40 117 M0 v s 245 N7 g =55
O - HepG2 41 M 22 . IM109 B B kK 1T ik 3 ¥ B 9 v
OofRAf; DMEM B5 786 G/ . G418, A2l
BRI Marker W H3%E Invitrogen 20 ;
IFNa2b, i AN AFP, Pfu A mE B 03RS0
Bl 2331 ; DL2000 (DNA ladder), 1kb DNA ladder Iy
BN AR 28 11 ; SDS-PAGE 37 . ZE "M K. TagDNA
WATH B B TR BR A ] ;QTAquick gel
extraction kit W HHER 2V pGEM™-T easy vec—
tor)l 5 F[HPromega/yiil :E. Z.N. A plasmid minipep
kit E 3% [H Omega A 11l ; Not T PIUIE I [ MBT 23 il
1.2 7% K HepG2. 2. 15 40 Mk ik i £ Ky 4x10°/L, 43
HAEMT NSAUR, ®4L2 mL, BiJe3 d, 4ifusdk
KORA R F, B 40 BBk H TS i 9T, TFN AR H
Wl Jy 100, 500, 1 000 kU/L L3 AN7IFE4, *f
S AN TFN, HepG2 Al B AR Ky 45 ol e, fged 3 4
SAL. SRR L, BRI ANRIK J TEN, 3%
BREERE 20 d, e 1 IR (A G 037 DMEM 5% 7230
Jr A AR S B 48 h, BT B3 LRI T -20°C I Af
R R o WA R i A A0 a5 g Beg B
AFP MRS K Western blot J7id, sfsimt &4f Wil
ATEE A HT. 40 A 35 HBY DNA (¥ SR IBOH o 25 1
K A6, My, SCpiglife, MBS 41 Molosk i b
PRI TR H 4] DNA, W T TE %, —20 °CIRAF
Frll. HEH% Genebank T HBV ayw WAL AL A ¥41, 1%
FEORST X I U HHRE el 5 141 P 5° —GGGAGGAGATTAG
GTTAA -3’ ;P2 5 —GTACAGTAGAAGAATAAAGC -3 . I} I
7 HBV DNA 2141 5 pL, Pfu {2, 5U A 0d &5l
). ANTP. 757K, PCRZZMIEZH M50 pL S WAk 2R,
FEWR &4 F RV :94°C 5 min, #R)i794°C 1 min,
55°C 1 min, 72°C 1 min, 325 MFER, )5 72°C
GEA 7 min. BLAUAL )T (9 PCR 71 7 pL. 10 2273
(% Mg®)1 pL. dATP 1 pL. TaqWf1 pL. 70°CJx
N30 min. Bk F SNV 5 pGEM-T easy 44443442,
SR ARV N2 AR PR IML09 M. 2805 11 BT Ik 445
il e H F DNA TR P dg, SR IUSORL AT M)
(Mot 1 PITI) FIPCREE i1t (SR A IAT B . g 25w BT 41 3%
Fifg FRAAT 20 il . )5 45 SR DNA BR A 43 4.

2 BR
M Western blot A& AFP, 1C 70 ku v & B

E TR et b AFP B4R BN (B 1, 2) ;%) s
e Al S ARG A B, AT TRLAL AFP% /FE 4 100%,
LB AFP% 2 ks AR A 114%, PR R4
94%, w4l 118%. HZESHr P = 0.870, A%
Az )2 A B 2

190 ku
120 ku
85 ku
60 ku

50 ku

B1 WR4E. (X BLA Western blot 52, M:BEIFEL marker: St: AFP
R 1-3: X0 4-6: [XFIE.
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B2 b, EFIELE Western blot £58. M: ZBEIFL marker: St: AFP AR
A 1-3: PRIE 4-6: BFIE.

2.1 PCR 473 HBV DNA it bl 7 ST 4i iy
WCAR TP b i R IO B BE R 41 DNA, %5 F TE 53T,
22 UV-2201 ALEANOREE Ul H Ao = 0. 022,
Ayso = 0.012, WIE N 1.1 g/L, Aso/ Asso = 1.83,
2] DNA SRR . DLV M AR, & BaR iy
H4HBV CAEMH, PCRWIH 12 g/L BIRRH &L vk
K, v WK/ 770 bp IR, 2 OEEG I AR R
Kafase L (1 3) .
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B3 CEEPCREZE M: DL2000 DFEHFRA(bp); 1: IHB; 2: {XFIS; 3:
HHRIE; 4: BFHIE; 5 SEE.
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2.2 HBV C A H DNA £[%& 1 HBV CA:H %5 pGEM-T
easy WMIERE G HAL S AR TML09 ; 280 11 B
e, BRIBCEI(O R Y%, ] OBT FURLERIN kit SEIBUT0RE ;
TN T W 3 2 Noe 1 I 05, F Mot 1 5
WAL ) DURE RO i N FE PR (] 4) , PCR S8 1) LA 34
H 770 bp AN, S5 TUHAIRE, i DL
pHBV /& pGEM-T easy %j HBV C 4 PR (1 4144

M1 2 3 4

B4 EAFRREID. M: kb DFEIRE 1: R 2: RFIE; 3: DFIE;

4 BHE.

2.3 HepG2.2.15 2a o HBV C & I 550 447 CIX i Ak
BRLNZNA 770 bp, 17 C X4kt 29 DN EAEM, C IX 4hirfi)
183 N AER, (77 sCAE MG i) 741 X 2 T C/C
IR e AT R, OSBRI o LA 14/15, [AIPE
93%, INRIZTELPRAT 10 MEFERRTZER, b 6 N
SO0 L2 AR I M O ] (R 1) 5 SIab 21 Al b BLAT IX
WA R, SRR T Ay LB 4 5 12/15, 14/14
H19/15; GV 2 1 LR S BG 2 RD0) 4 v e 34 bk B
drLb#l, Fisher Ffil 2 K07 (Fisher” s exact
test), (KAl P = 0.33;''FIF4l £ = 1. 00; il
FAL P = 0. 04, 3R A o0 AT Le LSk T b Lk
Wi 7= AT e U125 R 0 S A AR TENZH B T 4
TN/ GRRSAZ W, T C/C AR AR SR AR, Horfr
CI-2 RN RATTNT CIX, Fihh 34 R AT
CIX, HULABRMILE R JE 97% LA E (K 2).

T’ MBRERNBREBREIILR

B SEMBELIR SRR
41 T S
56 v [
95 T N
103" v S
112 D E
120" T %
126 F [
145 [ L
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210’ P

' EEBMTRETL.

T2 DURMPREAR R

RES USEEhn FRRT
C31-2 nt13

REEF
BIBF 25ATC > TAA, e HIETAERIA
BIGF 60CTA— TAG, ¢ BOIREIRLL
BIGF 95ATG — TGA, ¢ BOIREIRLL
BEF 199N EEEFIINT

C32-4 nt 108

A
[
C32-5 nt283 [N
A

C31-4 nt 598

3 1Tie

C A& R Y 45 W o, (000 A RS 3G A3 AE AT AT AN
[ %) HBV Bk, IX & HepG2. 2. 15 40 ju ) HBV HL A&
PR H AT IT A AR, Rk HBV B A
W RT3 Bl 2R fR 6 PR e b 2 552K, ASTRI Y HBY
FERVM (A-F) AL AR R AL 4% 538, HBV e
YA PR DNA JP AR A R MESRAR, = BERE /L HBY DNA
AR, LT HBV DNA 064 55 M 1 A K5 0 2
WA, W RO A AR TR R 5 22, T
TER B AN R = (AR T AT %, flife o
R FREABARAL I Tk, B3R T 3 1 1 26 PR R R,
Joc 5 UL AR AR A BEOMD T g 1 BRI (RS M, B0 Tt
T T . SRS HBY S A A T
AERI BRSPS F T R IR A% 4 5T S IO Tk (%) AR
o, HoE SCEY M AL R4 DNA 5% RNA (R 341 70
GevhF b 8, AN ) S A AT 2 e il
FEAR. 77 A 1Ry S PR RS 111 T RINA 25 58 Wy sl 300 e Sk ity AN B
TR A8, T A BEAE T AN TR, KA S ()
PRI 41 DNA B RNA. 7075 = s Ik e T, BE 2y
VI, HERRFE T IRaE, BER T UL AP AR
AR LR, JEARSAR L 1993 RAT T R
HBV 77 18 4 Py 28 e A B s 21 17 HERN ) o bR, 3T
AP LB T S RF HBV HERIME . s AT 2 1 1o 2 i 5T
T ERRKRBE VR 05 AR AR I 5.

TR HBY KL TR S50k L vl PR o5, %P RIEFT HBY
SERAR S E Y, RS, AT ERATT A BLEIHL
A PN HBV A% 57 52 199 7 1 [RI AR FH IR 5 0, G py PR
HBV 0 4 SR WA RS 25, A PR A 8 g )i ) Al
Ly, 0 A RN R IR A AL AR FH T HBY AN IR (%)
RAAZ 5, PIULHBV A8 S 400 11, 1 58 A48 (A% 18
HAUHCRE RE AR TRy, HLUR, T A7 HBV A5 IR 5 P A i
B 05, AT WA PR HBV K R 578 K5 R e
WA AR X - £ B Sk AT HBV (6 IR AR 5, IR g AR afe
2555 T A 21 (7 HBV 55 R R Be S S i ]9 e 4%
PR I 2 - HBV & PRI 5848 1) A 4 2 7 SR IR R R X
LA R . P R IR RE RS A AL A4 PR AN o B A
AATK AV b2 B BE IR 2R ) R A AR TR S, A

FI T AT AN ]I 32 RIS AL TR R A R e A A D 17 7F
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AR SRk, RO TR SOK 2 Ak i I 1Y
] DL PR AROC R I ok AT . BRI, Wk oAk
HBY i PIOHE 44 16 5 P AR 3 1) BB L 26 a0 R IR 1) 0
BEAR PR U EEL, IR S BRI T 1 HBV B A4 U s (1)
R ESUINA- IR

FEWG T B TEN 4R ILAT 4 A~ R R AR T 4l N ok
R 5 (4/15) , FlN B R IR B B AN 3 A 2L
SUOEBHTSRAE, 1 HBcAg Ml / 28 HBeAg (K ANSE £ 72
INBEANGEIR . AT A A CH Ay S0 36 21 3 AT 0L 33X
RS bR, ToRIX PSRN § TEN & B AT
5. AN, MRPEAERI S, WYY HBY 48 AN S Hr
AN SEAR BRI A L, S DO BE A A K 2 A
B M AW R A R R S RIS BRATT 20 B T i 771
LRI LEBIZE TRN 7R R AR L, 45 &,
LR MILE, LRI LR 2B T A8, IXPpAR
e A Gl e X, BT R Ky, S i) & TFN +
PERSE W, DU MRAC IR P IR LU R A T AR 4k

Radecke et al"FEWF5T g7 & IFEN Y7 % 1 C/C
BEPRBEMRIN, RN HBeAg A7 A8 M s AR AR, W)
i 711 TEN X HBe A g A3t PR 8 A7 I F 4 H. (LK R
TR PEAT AL 5 TEN I G g% 0 T LI e B e o3
BLE, AR B AT LA AR, FEASES T, w57 TFN
YR AL Oy FERIAT 4 4wk B DU N BB K 588, &
Radecke et al MWFFTE A 3. HARIXEL 5 AR &
R, SRARFA WA RATE, AR AAT TR ] 1) 5 R
15 W HBeAg i 7 FEIB BRI, 111 T HBcAg A& HBV ()
TEGME, BT 2MUEe, A s Likwnm
23 M SR G B o R, A AR Y, 3 i)
DA AR e R Ge WG, BRI LA I3 B A .
T ARSI v Gk Z HLAK Y IR e BA B, TRN %) HBV
(A AR BIR B 20 AR DL, PRt i i 58
AR TEN IR B B0 820

TEIXPON T, XL GEARRR () 7 A AT o0 W
W RO e . B, IXMPRR S BRTE TEN AR I 48
D R AT HERN B, 1l 1 2R ob) TRN LE s Sk,
7E IEN AR R I H 2, A A3 o) TFN ASBUEK (142
SR LU A A0 6, BB 0% 3 R I H ke A At BB
FEURIE, LI BE WIS W BE  HLALIR 20 e LM
U AT Bl e P 205 A MR JGE 8 904 BE AT ¥R A7 70 - 28 i 52
IFN (R kR, IXEERE RO TEN (R 52 1 F A 4590 745
P G fr 7m0 ARG S HE T R B
AR SRR AT TEN AR TG )5 I, B ke 1 e A
FRGEAFM N, A Flo H IR 570 , X BIOUE A P 7
AERIBIL R, A K 1 5 AR BRI H IS - PP e I 2 B ()
RAFIG, MIASAEIRFE ) 45 WL SR R AR M T3 1)
SR Z DL RO i IR T R AT O, AP TTR W, A

A SR I BV, W9 RE SR 100 AR / L
HBY 2 45 Wi IR I 2278 1079107 22 Tn), B 73 &2l
AR HA I AN Bk SR T (T BB 2 Ok 107-107, din
B L7 A 10" AN HBY UKL, A4 1 drbohvif DL 42100
10” AN FLB AL 5 AR bR

Sells et al ANACX 2. 2. 15 4 B 9T R I,
4l f 15 2% L o DA 3] HBsAg . HBeAg DA A 5E 4
(%) Dane FORL, B J5T i) DU U 20 HBY % Ffr &2 i) vl i)
A, R IR TR AL T OR BT AR A 5 HOIRHBY
DNA JiE 2544, Bl cceDNA. 1+ B 2RIk AT cceDNA
& 40 A% P HBY SR ASAR, PRIL, A1 2. 2. 15 40 fud%
PP I3 co cDNA & AKX I N T 4 40 M 3R vl AE AT AT
HBV [3 5 S AR, 3K MRS MIFFT HBV 70 75 Btk A
AR S AR AL T e

2. 2. 15 400 AL KR A& HBY RN E %, 4K
WA B P9 25 HBY BURER D, 1 40 Bl Y HBY 2
TV IR, e 2l 40 B 4 5% F (1Y 10-100 5. HBV &2
St v ) A T A B R A BB ) TR TR B B LT
B, 3 I WS HBV AZ ook A B ik AR, XF TRN
VE FH A UK.

A AN R & TEN Z EAEH T 2. 2. 15 41
W, G B IR ) S, ORIk s B UK ()
IR 3T ARP (R e, G S 4H 0) i v )
AFP LBAS, &5 WS35 S 3G 4 vl ARP A5 300 TREZH AT LE oA T
b, R TN ARG 4170 B B R UN sEE A,
) 2. 2. 15 41 HBE A2 M8 1 BT R H.

E M K T4 - MR S00r (10 1) ke
40 M E35 vl 4 HBV DNA, PCR V47 B0 7 BE, SR H]
TA G B 8 777005 PN SEHG 2 P ) DLSJRAR ) o [ 0] g
ZHAEAETEAR . M pGEM-Teasy 84 4T M Vot L
WA AT, R AN B PCRE™ B8 1R 1 BEK HE AT
M PR RS TE, H clustalx Byl 45
RAEAT /3 AT, PEu B IO ICZE 0 2. 6x10°, 1A
B BER AL 770 bp, PRIE Pu 8T R (AR
B TEAN 2 5 I 380 S 56 1 BLse M

4 ZEW

1 Radecke K, Protzer U, Trippler M, Meyer Zum Buschenfelde
KH, Gerken G. Selection of hepatitis B virus variants with
aminoacid substitutions inside the core antigen during inter-
feron-alpha therapy. J Med Virol 2000;62:479-486

2 Zampino R, Marrone A, Cirillo G, del Giudice EM, Utili R,
Karayiannis P, Liang TJ, Ruggiero G. Sequential analysis of
hepatitis B virus core promoter and precore regions in cancer
survivor patients with chronic hepatitis B before, during and
after interferon treatment. J Viral Hepat 2002;9:183-188

3 Cabrerizo M, Bartolome J, Otero M, Ruiz-Moreno M, Carreno
V. Sequence variation of hepatitis B virus precore-core open
reading frame isolated from serum and liver of children with
chronic hepatitis B before and after interferon treatment. J
Med Virol 1999;58:208-214



728

ISSN 1009-3079 CN 14-1260/R

HRENHIRE

20057E 3158 £13% $£6H

10

11

12

13

14

15

16

17

18

Karasawa T, Aizawa Y, Zeniya M, Kuramoto A, Shirasawa T,
Toda G. Genetic heterogeneity in the precore region of hepati-
tis B virus in hepatitis B e antigen-negative chronic hepatitis B
patients:spontaneous seroconversion and interferon-induced
seroconversion. J Med Virol 1995;45:373-380

Laskus T, Rakela J, Persing DH. Nucleotide sequence analysis
of precore and proximal core regions in patients with chronic
hepatitis B treated with interferon. Dig Dis Sci 1995;40:1-7
Lampertico P, Manzin A, Rumi MG, Paolucci S, Del Ninno E,
Clementi M, Colombo M. Hepatitis B virus precore mutants
in HBeAg carriers with chronic hepatitis treated with interferon.
J Viral Hepat 1995;2:251-256

Seo Y, Yoon S, Hamano K, Nakaji M, Yano Y, Katayama M,
Ninomiya T, Hayashi Y, Kasuga M. Response to interferon-
alpha in chronic hepatitis B with and without precore mutant
strain detected by mutation site-specific assay. J Clin
Gastroenterol 2004;38:460-464

Chen RY, Bowden S, Desmond PV, Dean J, Locarnini SA.
Effects of interferon alpha therapy on the catalytic domains
of the polymerase gene and basal core promoter, precore and
core regions of hepatitis B virus. J Gastroenterol Hepatol 2003;
18:630-637

Gunther S, Paulij W, Meisel H, Will H. Analysis of hepatitis B
virus populations in an interferon-alpha-treated patient re-
veals predominant mutations in the C-gene and changing e-
antigenicity. Virology 1998;244:146-160

Fattovich G, Mcintyre G, Thursz M, Colman K, Giuliano G, Alberti
A, Thomas HC, Carman WF. Hepatitis B virus precore/core
variation and interferon therapy. Hepatology 1995;22:1355-1362
Rehermann B, Pasquinelli C, Mosier SM, Chisari FV. Hepatitis
B virus(HBV)sequence variation of cytotoxic T lymphocyte
epitopes is Not common in patients with chronic HBV infection.
J Clin Invest 1995;96:1527-1534

TRCAE BRI R AT T i ~ S8 - RRLEITAT 2 B A TIpg o AT
SRYERE. EINEE « FRFTREERYR S 2001;,28:273-278
Blum HE. Hepatitis B virus:significance of naturally occur-
ring mutants. Intervirology 1993;35:40-50

Carman W, Thomas H, Domingo E. Viral genetic variation:hepa-
titis B virus as a clinical example. Lancet 1993;341:349-353
Mutimer D, Pillay D, Dragon E, Tang H, Ahmed M, O’Donnell
K, Shaw J, Burroughs N, Rand D, Cane P, Martin B, Buchan S,
Boxall E, Barmat S, Gutekunst K, McMaster P, Elias E. High
pre-treatment serum hepatitis B virus titre predicts failure of
lamivudine prophylaxis and graft re-infection after liver
transplantation. J Hepatol 1999;30:715-721

Li ZG, Chen LY, Huang J, Qiao P, Qiu JM, Wang SQ. Quanti-
fication of the relative levels of wild-type and lamivudine-
resistant mutant virus in serum of HBV-infected patients
using microarray. J Viral Hepat 2005;12:168-175
Natsuizaka M, Hige S, Ono Y, Ogawa K, Nakanishi M, Chuma
M, Yoshida S, Asaka M. Long-term follow-up of chronic hepa-
titis B after the emergence of mutations in the hepatitis B
virus polymerase region. J Viral Hepat 2005;12:154-159

Pas SD, Noppornpanth S, van der Eijk AA, de Man RA,
Niesters HG. Quantification of the newly detected lamivudine
resistant YSDD variants of Hepatitis B virus using molecular

19

20

21

22

23

24

25

26

27

28

29

30

31

32

beacons. J Clin Virol 2005;32:166-172

Lin CL, Tsai SL, Lee TH, Chien RN, Liao SK, Liaw YF. High
frequency of functional anti-YMDD and -mutant cytotoxic T
lymphocytes after in vitro expansion correlates with success-
ful response to lamivudine therapy for chronic hepatitis B.
Gut 2005;54:152-161

Thabut D, Thibault V, Bernard-Chabert B, Mouquet C, Di
Martino V, Le Calvez S, Opolon P, Benhamou Y, Bitker MO,
Poynard T. Long-term therapy with lamivudine in renal trans-
plant recipients with chronic hepatitis B. Eur J Gastroenterol
Hepatol 2004;16:1367-1373

Nogales MC, Serrano MC, Suarez E, Corpas R, Perez L, Claro
R, Jarana R, Romero-Gomez M, Martin-Mazuelos E. Determi-
nation of hepatitis B virus genotype and detection of
lamivudine-resistance mutations. Gastroenterol Hepatol 2004;
27:515-520

A%, UIRE, a0, MR, AWk, T TR B,
/J\J < )Lf IAL.\}I T A AT SR EERIAC T M PRk Kb L
b A e R IE S 2004;12:673-676

Torre F, Mattloli F, Campo N, Delfino A, Basso M, Pelli N,
Martelli A, Picciotto A. Serum lamivudine levels in the pres-
ence of a lamivudine-resistant HBV mutant. Dig Liver Dis
2004;36:677-681

Lindstrom A, Odeberg J, Albert J. Pyrosequencing for detec-
tion of lamivudine-resistant hepatitis B virus. J Clin Microbiol
2004;42:4788-4795

Yuen MF, Yuan HJ, Sablon E, Wong DK, Chan AO, Wong BC,
Lai CL. Long-term follow-up study of Chinese patients with
YMDD mutations:significance of hepatitis B virus genotypes
and characteristics of biochemical flares. J Clin Microbiol 2004;
42:3932-3936

Santos EA, Sucupira MV, Arabe J, Gomes SA. Hepatitis B
virus variants in an HIVV-HBV co-infected patient at different
periods of antiretroviral treatment with and without
lamivudine. BMC Infect Dis 2004;4:29

Tanaka Y, Yeo AE, Orito E, Ito K, Hirashima N, Ide T, Sata M,
Mizokami M. Prognostic indicators of breakthrough hepatitis
during lamivudine monotherapy for chronic hepatitis B virus
infection. J Gastroenterol 2004;39:769-775

Punia P, Cane P, Teo CG, Saunders N. Quantitation of hepati-
tis B lamivudine resistant mutants by real-time amplification
refractory mutation system PCR. J Hepatol 2004;40:986-992
Liaw YF, Chien RN, Yeh CT. No benefit to continue lamivudine
therapy after emergence of YMDD mutations. Antivir Ther
2004;9:257-262

Carrigan DR, Knox KK. ldentification of interferon-resistant
subpopulations in several strains of measles virus:positive
selection by growth of the virus in brain tissue. J Virol 1990;
64:1606-1615

Su YH, Oakes JE, Lausch RN. Ocular avirulence of a herpes
simplex virus type 1 strain is associated with heightened sen-
sitivity to alpha/Zbeta interferon. J Virol 1990;64:2187-2192
Moskophidis D, Battegay M, Bruendler MA, Laine E, Gresser
I, Zinkernagel RM. Resistance of lymphocytic choriomeningi-
tis virus to alpha/beta interferon and to gamma interferon. J
Virol 1994;68:1951-1955

it EBE Wik RET



