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W OE 7SS RS (NDV) F48ES BRI BE K -H 4 H MM (HN) X H e BAG -
RS FEEEAH HNERPABEREEARK pFGIL75-1 PRATPT.SHTH. 53
M4 NDV-HN 28 5 F 8 pFGHNI1175-1. ¥ M8 pFGHN1175-1 RUIR Bk 5 s B 2
5 B R bk 28204 BB 3~ dh B8 IR 5 4F o 4 B, R B I BSR4k 3 K BRI E R
EHABRERE. A NDV-HN EHSREH S TRALTAKUE A HNERER 559
f PCREM, %28 NDV-UHN ZHEEA SR EEHEA D, U NDV-HNEARFERRE
FARTRE RS R LR, TXEHBRSHEFEBLANPRAT HINEEDQ, ATIRIE
SET REF RS % FISES B BE - S E MM HANGERE.

XA BABRGHRE, HIRERE MES B MBER-HEEKS

¥E 8858.31

Hiid# (Newcastle disease, ND) & 08 i — f 55 B 3 ik vk, RUVE AR Bum. 300 IR X
% % (Newcastle disease virus, NDV)RBRHEN BB R MARMN, I—RARR
HRNAWE. WAKRSRBEXTRENAMEABEEA — LR —MHETMKHNE
QRS (FEHEND EFERTREEEAA. UNBEORANER M 2ER
MEARIEH, £ NDV B BPEFRNARZENER FEEANS SHRENTE.
AR MR, FEYRE NDV OREPETE, LA BT R, Hit HENEEAH
FEEEEBATH NDEETEEZS" " WEKNER.
NDEREREARAIMNIERARZ —. REREAMCHEFRULE T HE
A RSN, A h T NDVRESREFRAES I ReSRM # NDINHFLE. B
EHFHEE NDE RS REAPRETE. AERPHERKNF - RER IR BED
5. BT ERENACRRASARNELAASREHEARV M AHBRTHRF
¥®.
AWK ERLEMSENDY MSES B INE AN ERM L R TEABERE
(Fowlpox virus, FPV) ¥ # 8 & pFGHN1175-1, S R I B/ SERW T A B E

* AFRBTHEAALBRTE. 4 ARBSESHEUZARMFEEERD.
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HIFBEEANELHR Y IFIKE T 7% 1k NDVF48ES # HN & H § E 4 FPV, 86l ND &
HIEREHEE T HEA.

1 MHEfrE
1.1 #H
1.1.1 MHESHEKE: FPV282E4 #k B FEE IR, 9~11 H& SPFRERAHH K
FRFR LR SYH, MERL % (CEP) A ¥ HkH &, i NDVF4SES # HNEH
RN R TR AN IR 10-1 bR SRS Sk, B AKS SRR AR ER T EH
&.
1.1.2 FRSHEE. FPVIEARE pFGI175-1 BEHESY . & NDVF4SES #
HN # H (K £ 1.93kb) & ik pGEMHN i X465 58.% " Mg, B % NDVF4SES # &4
FA HNZEEHF B (K4 926bp) 89 kL pFHN i X146 B S8, HN & 45 R 5k i 45
fratdls, KEHBEBEEETG WA BM A .
1.1.3  HEM. B4 r Y8 BamHI Hindlll. Sall. Smal; T4 DNA £ 4 8; TADNA &
W5 T H 3 DNA SR IC S5 B & X-gals B E 8 K; B RNA B§; Expand™ B {Z X PCR
AHHYMWE BM A A]. HFEE DMEM, FI0. 199 8 B Sigma 24 7). 34 M7 (FCS) BT
&,
1.2 Xk
1.2.1 & NDV-HN#EHR FPV ##E84K HE . B HindIIA! Smal 4] # pGEMHN, [B i
K48 1.93kb B NDV-HN B JT 5 B 52 22 (ORF) 5 BX Sall Y% pFG1175-1, £ T4DNA
REBATEAUHndI DH, BRK AR 9. 7kb MK B BE T 16C ## 20h, %
NDV-HNEEHET pFG1175-1 F R T P7.5SHT#. X BITHRZSAM TG &
HERFEEE. X—gal Ml IPTGH LB FAR (AIX F4R), 37C I3 14~ 16h. K AH
%, HOUmk (8] BT IR e 3E e . o R Q7 38 S FREL R B35 F Uk [BI KR E
AR, 32 PEGR000 £lifk, L HindII # BamHI RS L0447, F A B4, Bir 2
BRI ¥ A9 S 2H FOR B 9 & NDV-HN £ EH 8 FPV B 81K, & N pFGHN1175-1.
1.2.2 MEFGHHLEES NDV-EHNEHE A FPV M 4lifk. 75 Soml 5 B, ¥ CEF S M Es
FEE 70%~85% B H, EA 0. 1MOI ¥ FPV282E4 BB 41 L, 37C 3% 2% 3~ 4h. A BIZEW
B L & 1 i HBS (20mmol/L Hepes, 150mmol/L NaCl, pH7. 4) 4 B/ # % 8 I 1k, i &
pFGHN1175-1DNA % 50 pl, {35 Fi ik 5 B 4 R DNA 8t B8 511 ¥R E R & 0 —
B, BRXRES, ERBPEER 15~ 30min. A 3ml FTILE DMEM 35 3% 2 05 40 3 T
K. im3ml M FE DMEM 52 FE MR LR, LR &8 100 Il ik -DNA £ 4%
KR —RKBIERBEAHARRAE REHFIEFMEY, 37C 5%C0; ¥ 6h, #3%
IR, (M RWEE N 10%, Sk 5% 18h. IR H S 1%FCS B 235 ¥ 35 48~ 72h.
FdRERERNRRE, - OCREFRR I K, B CZHMER, EHETRSY
HA FPV.

LR BB RMAE 101000 MBS BRER T EHEZN 60mm FILA KKK
CEFRR . R AU RERERK, SMMAFEEE 200 ng/ml X-—gal WE FEIE
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Sml, $EE 5 B ¥ T I, 37C5%CO, 3%, RERHAE, AREHERBMBIERE, #
A0.5ml FERFHT, ~0CHEMIK, BERKNR CEFRE. BEX LSRR, EEmps
163 &, B AT d e i AR E W EL 4 PPV,

1.2.3 S NDV-HNEFHEH rrv ¥ . % B REH FPV. FPV282E4 B M CEF iy
£HH DNA, B TiER TE(10mmol/L Tris—Cl, lmmol/L. EDTA, pH8.0), — 20C{&%F.

P e 40 W & 4] FPV. BUJ R pPGHNI1175-1. i 8 pFGL175-1, E 4 FPV
DNA, FPV282F4 ¥ DNA #1 CEFDNA, 2% E A THBA X E L, £ 30C T H
FE.68°C MR XM /5 #AT it M.

PCRAMES FPV. HIEC REH NDV-HN ZEBHFREA®"Y @i 3#4 8 —3
48 K A28-merM30-merfy 5| . P, i THNEH + ¥, F 5l X5 -
CGAAGCTTCAGACCTCAGTCATGCG — 3'; P, i FHNE B T . F 5 5 -
CCGGATCCAATCAAGTGACTATCGACAAGA-3 . Tl PCR ¥ #8 H BX (295 1.93kb,
Bl NDV-HN # [H, R& PCRE HE¥ 0. 98C &k 5min; 94C FE#: 305, 50CiR X Imin,
72°C 3 {8 3min, #FT 10 MEF; 94T ¥ 305, SOT IR K 1min, 72°C ZEH 3min, FEERE
R G B shmk E M E 10s, #T 20 MEFP: 72C E P 10min EE R PCRRE . W
Sul PCRY 38 K RLF=Hy BE4T 1% 350 6 90 35 JBE oL 3K 43 4.

) B G A L A 3646 M 4] FPV & NDV-HN £ FH #3855 ¥ st B4 Fev B
4 ALIEFR KA CEF8 R, 72~96h f5 X I, L1 0.01mol/L pH7.4 PBS ¥ —
Wbl —30C ¥ HRE ZE 15min, 0.01mol/L pH7.4 PBS ¥ 3 ¥ J0 A T{E3% 51 NDV-
HNEEB KR s EFk, 37CHEA 1h, BAL& 0.05% iR —20 8 PBS Bk 5 K, £ K Smin;
WA TAEsk &) E5 R 1gG 2 e HEER 45min, BL & 0.05% thiE —20 &9 PBS K4 ¥k %
B EEEEHETMNE. L FPV282E4 bR m K CEF B2 1E 2} .,

2 #R
2.1 ##4& NDV-HN X@ FPV 5§

EL Sall 473 FPV 35 A B 4% pFG1175-1, X FE B HindlI V) —K, Bk B RH
B, A5 5 HindII + Smal ¥ F & il pGEMHN L # NDV-HN % H ORF # #, B4 183
& P7.5-HN EFH & BB pPFGHN1175-1 (B 1). SR HEBBIHEEE 4. KH
Bl 4R 3 £ PEGB000 45 4k B 4 i 8z, 4 HindIl + BamHI 8 ] 4 87, pFGHNI1175-1 5
pGEMHN {1 — £ K A% 1.93kb ¥ &4 (B 2). RVHEBA I & NDV-HNZH K
FPV ¥ 8 # {k pFGHNI1175-1.
2.2 BRAEHLREE& NDV-HN ZEX4E FPv fh44

Y Fik 5 fik pFGHNI1175-1DNA I L #1k 511 /Y, 3 FPV282E4 #k B %k 3~4h
# CEF I3 SR M 5, EW AN 60mm K F M _EH G 50 M EARTFER
B, REmmEad s KA RENEARAMNES PPV,
2.3 HMARTEEHN PCR RMEA FPY

BL NDV -HNE [ $F 8 ¥ 8 4 3 Bk pPGHN 1175— 1, i B PRG1175 -1, E 4 FPV
DNA. FPV 282F4 # DNA fl CEF DNA 31T Q &L X%, &5 F pFGHNI175-1 M EH

© PERFRMEDTHRTATIHSHEL http://journals. im ac

cn



362 w £ % ¥ #H KLE

Hind
EcoR I
Sac T
Kpn1
Sma |
Cal: T BamH |
Hind [ 4DNA AW Hind[l + Sma ]
ReoRV
=
B \m"-m

Bl & NDV-HNE K FPVE# 8 pFGHNI175-1 F# g
Fig.l Construction of pPFGHNI175-1 containing the HN gene of NDV

B3 PAMATHEENES FPV
Fg.3 Ideniification of recombinant FPV by
E2 PPV HEBH& pFGHNI75- 1M BT Bk dot-blotting hybrdization assay
Fig.2 Agarose gel clectrophoresis of pRGHN1175-1 1. pFGHNI175-1; 2.pFGI175-1; 3. DNA from
a.ADNA/HindllI+ EcoRl;  b.pFGHNIN75-1/HindlIF ~ep ofjs infected with recombinant FPV; 4.DNA
BamHI; ¢.pFGI175-1/Hindlll; d pGEMHNHindlIl+ ¢ CEF cells infected with FPV strain 282E4;
BamHI; e.pGEM-3Z{(-)/HindIIHBamHl. 5.DNA from uninfected CEF cells.

FPVDNA 23U # 6 i FAYEBE &, T pFG1175-1. FPV282E4 ¥k DNA #1 CEFDNA W B £
(A 3); DIRBEA FPV &E A DNA NBAR, £ PCR Y HAIHISHEER K, 7 1.93kb
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L2H-ARMFN (A4, RYINDV-HEHNERCBAFPPVE 2 L
HH DNA #, RIS NDV-HN EFEMESH FPY.
2.4 EFEEHTADRERLMNESA FPV  NDV-HN BEEMR
.3

RN R B AR, MBS I IK)G, T BE TR
B NDV-HN EHKWEA FPV. RELLREAR T T RES
FPv &4 CEF 4 M+ 4 0 B ) g .76 )6, ™ FPV282E4 #
MR CEF WM PNk EEF 6.

TETN B4 PCREMNEH FPV
3 I Fig.4 Identfication of reco-
FPV R R BAREIBERFTHATMS: REFYWEH  mbinant FPV by PCR

REEHGNH, MBELE, FRAFYEEETRAEA R LADNA/HindITi+EcoRE;

2.PCR amplified product.

FRIFMAEEE. CHI ZHTRANGEREAE, UHRER
FYIRFIE, PRI A RCH EE TEEREES. HHAA DNA E4HEARB L FE NDV #
PHAEERNES FPVETH NDEHITESEENRFREZ —.

EHWHEE NDV-HN 2 HE A FPV B E K pPFGHN1175-1 B, A T R B EEH R H
WiE FPV A 8K pFG1175-1 RIE RN A, fEHE KA T — % Ak, —i% P 560 %
Er. BANEYH rrv #B 8K pFGHN1175-1 #l FPV A 84K pFG1175-1 £%1{L)5 1
AIX P BB AEE, UL S EH FPV #8814 pFGHNI175-1 &, R F R 47 4%
3877 Bk O 2 SR R, TB 4R RE YD A0 AT LESE .

Rome g R B e R P E B R R G K S OB DNA K9 L 610 Yert 8], (5t
BMRAERFG. EERARPEELTARS & LK K& 5 BB pFGHN1175-
IDNA B B2 501 A4 bt 8] 7E FPV282F4 #k B CEF IS 3~4h BB FHBT
BEOERME ES X-ga ERFENTFOLIRETENEA RGN EHRE.

FEAHE I A & B BE A 4238 F1 PCR BT SR IESE 7 NDV-HN R 5 B 3 4 # A
FPV A4 DNA &, I 2t — 2 R AR KOG BRIUEX T B4 FPV 72/ % CEF 4iju
F%ET NDV-HN ZH, PCR &% A51% 02 HE K NDV-HN £ H 5 55 Fiikit,
KHRERT. EERAXXNGIPF PCRERMESA FPV, 2582 1.93kb 40K H T M6
—FURAE EXEEHNH —AEHRTHBIFERFET M™Y. b T NDVF4SES
HN#HE L RT-PCRY S, BB R AR e EEEMLRE, X2 A% Fm
Kl — AN R B P, 1EH 1EE T EE ALK CHBMEL FPV 4 NDV-HN # H# Rk
Bf, Eiz R B EERNERP AR P ERES XL, HUGTH LA RT-PCR{ # NDV-HN
HEHEAE# R Th.

NDVF48ES k2 H P2 s % A ir MR F ok, HEORHLAZ I ARG R, Hit ik
AREHAPFERIFEFRAHNRETH THRABRER. AMRAAFEEEH A, 8
WREFE & 9B pFGHNIIT5- IDNA¥ R CEFARE BN BT RS KB T &KX
NDVF4SES % HNEAMEA FPV, AR NDH —REER T ERAEH THENE TR
e, HRTRITEZEN HNEEMREKEREHRNE RN REIFESHEREAD SR, 55
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EENZEAMFAEFASFTUAGFRFTREFEOGEH SIEOXER, (FHWH
MM HLRE.
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CONSTRUCTION AND IDENTIFICATION OF RECOMBINANT
FOWLPOX VIRUS FOR EXPRESSING HAEMAGGLUTININ-
NEURAMINIDASE GLYCOPROTEIN OF NEWCASTLE
DISEASE VIRUS STRAIN F48ES8

Liu Weizhong Wu Yantao Jiang Yan Zhang Rukuan Liu Xiufan

(Department of Veterinary Medicine, Yangzhou University, Yangzhou 225009)

Abstract For the consttuction of transter vector pFGHNI1175-1,the gene encoding
haemagglutinin-neuraminidase(HN ) glycoprotein of newcastle disease virus(NDV) strain
FAS8E8 was removed from plasmid pGEMHN,and inserted into the Hindlll site of
insertion vector pFG1175-1,downstream of P7.5 promotor. Chicken embryo fibroblast
(CEF) cell cultures which had been infected with fowlpox virus (FPV)chinese vaccine
strain 282E4 for 3~ dhours were transfected with pPGHNI1175-1 plasmid DNA by
liposomal transfection. Recombinant FPV with blue plaques were selected and purified
3 times in CEF cell cultures overlaid agarose containing X-gal. PCR analysis and DNA
dot-blotting hybridization assay indicated that the HN gene had inserted into the FPV
genomic DNA. The expression of the NDV HN gene in recombinant FPV was
confirmed by indirect immunofluorescence assay with specific monoclonal antibody.

Key words Recombinant fowlpox virus, Newcastle disease virus strain F48ES,
Haemagglutinin-neuraminidase glycoprotein
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