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#i pHIT60 #= pHIT111 34 £ A H MR 23T, 4Bh B EFARE Lk B Z5E 1 Western-blot L8 HA BE G B AR R FH
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Abstract  One highly pathogenic strain of avian influenza virus { AIV) was isolated from goose in China recently, designated as
F-3. In order to study the viral entry mechanisms, the hemagglutinin{ HA) gene of H3N1 subtype AIV isolaie was amplified by
RT-PCR, and then cloned into pGEM® -T vector and sequenced. The sequencing result has logging in GenBank, the accession
number was AY639405. The HA gene of F-3 had a complete open reading frame { ORF) and composed of 1707 nucleotides,
coding for 568 amino acids. The deduced amino acid sequence at the cleavage site of the HA protein was RKKR + GLF, matched
to the characteristic of virulent avian influenza strain. The HA gene were subcloned into pcDNA3, so the plasmid pcDNA-HA
can express lhe HA glycoprotein. Co-transfected pcDNA-HA, pHIT60(include Murine Leukemia Virus structural genes, namely
gag and pol) and pHIT111(retroviral vector genome, containing LacZ as a reporter) into 293T cells. The retroviral supernatant
were harvested 48 hours post-transfection, filiered through 0.45umol/L filter. The supernatant were used to analysis the charac-
teristic of the pseudotyping virions by Western blotting and infection test. Western blotting revealed the HA glycoproteins can be
expressed on the vinons, indicated the glycoproteins were incorporated onte the retroviral virions. Infection test were performed
on 293T.NIH3T3 and COS-7, all the three kinds of cells infected were lacZ positive, indicating viral entry, and revealed the
pseudotype virions of MuLV-HA were infectious. So the pseudotype system of MuLV particles with ATV Hemagglutinin proteins
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were setted up and it can be used to study the entry of avian influenza virus isolated from goose in China.

Key words Murine Leukemia Virus, avian influenza virus, H5NI subtype, hemagglutinin gene, pseudotype
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B XE R HSND A

1.1.2 FEEAMET AR MuLV REFEHREER
B RN B pHIT60( B 4% MulV ) gag 1 pol &5
K ) Fl pHITIN (R MulV B HEAE , 8 FF Lac
ZIMERFE) . FIK SVA0 K THIRM A K S H i
23THIMEE UIC K I FHBEY AR ERE
peDNA3 | B, 5 £T 4 40 0 NIH3T3 ., COS-7 40 M i A< 55
B RIF. & O MMM R R M (AMV) \ TagDNA
B 48 .pGEM™ -T vector #1 LacZ # i) 7 & B-Galac-
tosidase Enzyme Assay System % W B Promega 2 H).
PCR P47 EI Y iX 7 & QIAquick Gel Extraction Kit #
H QIAGEN 72 7], Tag DNA B 588 R %58 HindIl A
BamH | %W B TaKaRa 22 A). DMEM i3 &4 Gib-
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MFEF), 7 HA ZRERFEB T ATC A& HHB T
TAA 4+ 9% 3T - % 31 47 (P, : 5'-CAAAGCTTATG-
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H BamHI BUIRIE) . SIMHREFTEYIESA
RoaEl &, &8 Promega 2R 1 RNAgents® Total
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R¥# MM PCR R - Ho PCR kA &M FH:

© FERFRMEDHRFATIRSHET http://journals

im. ac. cn



MEE% A3 HSNI ERSASRSHAF AN ELR A ARBEWRE 49

BT M 2min; 94°C 4 1min, 54°C iR K Imin.
72C & 8 3min, P17 30 NG H; K5 72°C &
10min, BX PCR 7= #1 10pL,0.8% 3t B ¥ % B i3 3K,
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Rt LR 1mL b3S AR E B, A Poly-
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48h 5 5 LM A 2004L # & 5 B 2 % 2% nbh ¥ (RLB)
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gy B/ (RE 1), PCR =Y UG K
BEMTES pCEM®-T Ak fTE & %k . &
BamH 1 F1 Hind 11 XUAG ) % & B4 OB, BUMA ¥ &
HAFEEHITFENNE. FRAMELERCDLEH
GenBank, B i 5 H AY639405, Fry # iy HA ZEE K

FRI1707TBHR, AEARKBEBT ATC B &L
FEF TAA TR FEE, tmE 568 T EER,
HAF{EEHK N 16aa, HA, 329aa, HA, 223aa. {7
SMEEMAR N RKKR ¥ GLF, & E S MWt E &
B, A B BURYE AIV HA 3P 2R 7 5 00 FF 9 RF4E .

M1 PCR&™#EikAE
Fig.1 Gel electrophoresis of PCR product
1:ADNA/EeoR | + HindIll ; 2:PCR product.

2.2 pcDNA3-HA RiZxHEazE

4350 Hind Il #1 BamH 1 ¥ 17 W AE Y] pcDNA3
1 pGEM-HA, 2> Hl Bl Uk B 89 v B, i R E M it
TR HE AL, PRECE A BT Hind [l #1 BamHI
DML E, SR M 1.7kb £ 5.4kb A G K,
43 %15 HA B # peDNA3 8K A /MR, B ERIG
T R, 5 2 N peDNA3-HA( LK 2).
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B2 B MA peDNA-HA M) 6 &
Fig.2 [Identify of recombinant plasmid pcDNA-HA
1:pcDNA-HA Hind[l and BamH I digest:2: DL2000;3: DLIS000.

2.3 HA# MuLV-HA BiREFREEANRE

¥ 7B pHIT60 , pHIT111 I pcDNA-HA &%
293T 4iHE 48h J5 , RBR T L&, MEH L B K
6 20 LB F L SR IS LA 209 B WE A R E 1T R R B O
FIPBS BiEilE. RMmEiiE, H s BHAFE
HFo R bE — 91 JE 17 SDS-PAGE (& 3) #l Western-blot
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(B 4), EREABREN=ZFW, KT A
75kD.36kD 1 27kD, 4+ 35 HA EAKN R EES
HAO. 34 /5 T2 LA HAL # HA2 K/MEFF, B850 HA
EBRFEPREEBE T RE.

3 SDS-PAGE 4r#ff MuLV-HA f&#5 &
Fig.3 Analysis of MuLV-HA pseudotyping by SDS-PAGE
1:MW marker; 2: MuLY-HA pseudotyping.

—»HA0

—»HAI

—HA2

4 SREENE BT MulV-HA B3
Fig.4 Analysis of MuLV-HA pseudotyping by Western-blot

2.4 HA-MuLV BRSELENE

B 4b 35 i w8 L35, 2 B 3k 293T.COS-7
# NIH3T3 = #4050, ¥ B8 Promega /22 8] Lac Z # #
HAEHAEBHTRBARE, KR REHENH Lac Z
B9 ik, 45 B IE B MuLV-HA B % & 19 88 & 3
293T.COS-7 #1 NIH3T3 3X = 41 K , 3 08 B f B 11)
EREAARRE MERAEZEHE(LAES),

3 W #®
HFHE—EARES RN AWARER
EEH H 5, BTEA K B RSR[50 B 7 BT
T .0 B R e 49 B ik s LK, B B 49 B
RELARABEE, M AUENERERE

THREL. HARHAK gag M env EEMEA
AR R EA AR B A B B0RL, T, X T [ —f iR

0.6

BEIMuLV-HA [JNegative

05

0.4 |
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A420nm
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5 BREERREMELSR
Fig.5 Infection test of the pseudotype virus

EMARERIBEESEAAAFRNER A RS
HHBRFEEERNEN. BRREANBRENE
hE% MuLy B8 LB RERBENREME
ERS, T MulV RERE, EEH 3 MREYA
A8 MuLv ERE R (BFEGEFES il
I LacZ) MuLV 254 % {1 KK TR (gag, pol) I
SRR R KRR, EATRFIRANER
pHIT60 + B @ % MuLV M HE HEEHE , B 455 &
DEEAN gag EEMHTBRESMMN pl 2R, HA
CMV 337, & SVa0o B B #l ¥, pHITI11 FE G
MuLV W% 55 ¢.3 KK WEE F 7 3'-LTR,
CMV & 31 F 1 Sva0 i & | F LA RARiE & H Lac Zo
f1F pHIT60 . pHIT111 1 peDNA3 FR M B K HZ KB
RIAFEA CMV |3 57 F1 Sv40 B &l T, W 293T 4
Fa%A Sv40 K TR, e N & Sva0 E &+
BRI B, BT DA X =R R R B 293T 4H
B R KM R E N REKE, AT MLV 5
Ay, B gag-pol Menv EH I TRRAERT
MM REER L, E AL T B R E S E R
P Mg = Fh BB pHIT60, pHIT111 1 4 I 2%
F ik BB L FE S 203T MRS, LSRR ES T ER
FEAE IR, 3 4 57 () o s AU B JBURL R X 0] LU R
WEFARER, YHBRELERRRARBRE
MR, RS T R AE B RE SR B B Lac Z A
Fik MFRFHFEBEA
REREREFIHHEERZIEN,HER
IWHmMBRZER(HAOEREEIHHARTEXS
R, HA BRAE - BE EATRE AIV BRE
BIGRE WRENZHRLESMANEERAR
proeE™ , B, X HA FAMBMIRAEEREREN
BY, HA WBTHE R HAO B 23— &P 69 I T4k
iR RAE LY ESEN HARA K+ a
ENSES I U K HAL F1 HA2 B9 4, HA
YA HAL H1 HA2 & ATV AE 7 B e 41 f i) Fo o &
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ff. HAl S8 B Z K4 HA2 S 5RF A
MRS . F2 M HAO R85 5 21 41 B 3 15 /Y
ZH LRIRNE FAREATMZE . BAESEE
MR ALY AR REE. A, HA X4
U BRI 5 B R o B 7 A 30 48 S A0 RN ) 4
TERFEZBENRERES . T HA XS AREA
Bif R B HA W — R MM B gl E
,HA MEUAMBARMER T EERE AIV #
HERBHES

R R E MK E B E A B HSNT TR
ANV MBRREEMNTERYE FH S48, ZHHE HA E
AfF 1707 PHEER, 8T T HA EH TR 5T
K Mg 568 & B, HAal 16 TEHEBRNE
SR, EERARKEEERER, K EE
RESEOMBHEE MEE, AR HAEAY
FAEEEFESK. RBM HAl EOF 329 8
B HA2 223 P BERE A N By 14 R ERBEH
BT HA EB®REEIE. 7 HA2 #9185 2 212 fv &
EMAHA REMIER B BEX, ik
BREEN. BE 1018 EME HA EO M FEKHE
Mg, FERFKEEEBRAR, EII8ERT.
EOoEHEE HA BERAXEBLUSWEERAR A
RKKRy CLF. & R E MM A ER. B A 58K
tEAIV HA BB RS S 0T F 5O /& S E0R
HEHEMN PR, B, N FKEUH, it &
O EEUE DR, X5 H BRI b AT A 0 & 3
RS M. FEHFP B — R R L,
K& —HEARE AV NEFAESTE, MESFE
KERTHESINARATEEHE AIV R {F.D.).
Alexander 1 Y 55 A [F] B 84 A4S [A] 1ib 38 X B9 ATV
BAERMABRIET X &' . 199 FLLETN - &
FREEIN AN B—BHEITTFAKER #H3IRE
FHIRE. REREM AV BEHEESIELKSE
BIRHRET., MR KE LGS EMAL ™ EE M
DRRFEE T . LLEGIA K i TR R AIV AL ER
e N R RGPARE E—F WELCPETE
ERANEME, ARy A AT, 1997 44 A,
KEFE3 TMEBEHEEL HSNI RS &, MG T |
Z3FZBENIE LY T 28 S 1 8% H5NL &R
1998 FF 2 A, 824 A 18 ABY: HSNI 35 &, B
He AL xRS ENER M ERNAR
KIFFS, a5 A ARHERARREHTH
B.ENSzeyE s MREAFERBEEREAMNE K
i AWV, KRBTGS PRE Eh 5 N

REXEEHMIEE GRS RETEX.
20034 2 AKBEEFEBTREE HSNL EERE A F
fROERE 2 6,1 BISETS). RIEBHBRREREL T
TARMK, 10 TMEREMEZHERHAERT E KK
ok FEESEAEELER TERREREAN
2 ERBMETR T EREARIESBEEER
BH AL DE¥E L.

AMAEENERRIEETERERREN
MulV B EEEE . & id Western-blot £ I Ha 7 i
BEHRAEFEFRNEREGR T &R, @S LE
W LVHE SRR S BARE, fE98 R 203T.
COS-7 A1 NIH3T3 <5 2070 40} , 150 B 7 X 4k 41 i 3% 1
MESHRERFEFHABAMZEK KALEHFEZE
% . %t Western-blot FUR MR BIEA KN L
BRI T REERRFEN MuLV REHEER,
AT KB EERARER AMBOYEREMT -
TR AMAELEZ R MEAAEE LTS
B -MEAYE.
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