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B ES HeB02 7 Bk FEEMNTERE DNA BHATR
Cloning of F Gene of Newcastle Disease Virus HeB02
Isolate and the Study of Its DNA Vaccine

B, M8, MEET
I.I Nan, SUN Yi-Min and ZHAO Bao-Hua”

AR FEwREER . GXE 050016

College of life Science, Hebei Normal University, Shijiazhuang 050016, China

W F #NECeBank RENEH BB AHEFF AR AAET T —2t3 40, B IEE R A HeB02 & B b 4 B 40544 A2t
RT-PCRE T 1.66kb A5 FEABRKE FH MW AA HBR2 B FAR S A A AR AB S E9 R B A A Y La Sota &
Clone30 9 F AR B HMA PSR BS54 881 %.84.9 %4838 %. 4 HeBO2 A F A BB A A ALK& pVAX] ¢, 4
T RMEAEKE pSV-F B I AAH R COSTMA, SDSPACE ## TL A X 94 %% 9 % % ; Western blot . ELISA # F o
HEEMNSRAN . ABA LAY RO ARREORAEERFRAL AAFEORERFOLBERN,. £MEHRE
FEUL AR R E R SV-F AR 3 BESPF S HESS0ug/ R 3RAEMBEZE I A SAE L I00EBES EHNI(ED)AF
AERAARANAEARTAE AETEFAIHNABRRTRATAEIELHANMNE, #EEFRUELET—4
AHEMH LA, AAERMNANT A 30122l 0, HATHAER IR LSRR AS I RUSAEE 2 AR
BERAHM,F S ARS HI AH A5 83 log2+ 1,30 % 7.210g2+1.23, & 1 BE H & H # 5 & 9.8lg2 2 1.55
E9lo2x1.77, REEFATHEM(P<0.01). AAMAFTBHFRBARA STRALFHIEHHAARE, EVNMHEAF
AEABARRETHARAANAGH SR LEBBEPEE,

XA FEAFRETAE,ASHAL DNAAY
FESHES Q785 NXWRRIDE A X EHRE 1000-3061{ 2006} 03-0445-06

Abstract In order 1o amplify F gene of NDV HeB02 strain, one pair of primers was designed according to the GenBank
sequence, and a 1,66 kb F gene fragment was obtained by RT-PCR. Sequence analysis indicated that the homologies of the
nucleotide sequence of HeB02 strain to those of F48 E9, La Sota and Clone30 strains were 88.1 % .84.9 % and 83.8 %
respectively. The expression plasmid pSV-F was constructed by inserting the F gene inmto the pVAX] vector, and transfected into
the cultured CO5 7 cell line via liposomes. The specific 5.9 kD protein was detected by SDS-PAGE and the immunogenicity of
the expressed F protein was confirmed by Western blot, ELISA4 and neutralization test. 3 week-old SPF chickens were
subcutaneously immunized twice at week 0 and 3 with 50ug DNA of plasmid pSV-F by electroporration. 5 weeks later, all
chickenss were challenged with 100 x EIDSO of NDV HeB02 strain, 1 week post challenge all chickenss were sampled by larynx
swabbing to isolate virus and the HI level of NDV was measured. The results indicated that the virus isolation was negtive in all
vaccinated chickenss and positive in all control chickens . The HI titres reached to 8.3log2 + 1,30 and 7.2}og2 + 1.23 induced by

NDV vaccine and positive cells { pSV-F), respectivily, the HI titres induced by Control cells ( pVAX1) was not detected.
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Funthermore . the HI titres reached to 9.8log2 + 1.55 and 8.9log2 + 1.77 in vaccinated group with NDV vaceine and positive

cells(pSV-F), respectivily, were sinificantly higher than that of the control cells (p¥AX1)immunized group{ HI titers was 3.0
log2 = 1.40, P <0.01) after challenge. These results showed that the plasmid pSV-F could be as a candidate of DNA vaccine

to provide protective immume response against NDV infection.

Key words  Newcastle disease virus(NDV),F gene, DNA vaccine

A5 5 SORE R ol X9 3 8 % B ( Newcastle disease
virus, NDW%IEE‘J—*W%T&E&EE%%E .NDV /&
FREAEN BIERETH BRARER 2~
FERBENHOERNARE . 51926 FEREE
T E0 R B T4 I A9 ST AN 35 [ M B LK BT
BHEEZRAHERRT, HiZmC SR S
FNFZHEMBK, —HAECEEEFHFOUER
MEESHZ—" .

HATRI A EEMER TR a R . B
WO TR G R RN R AN AL TR A
BENEERE FEREMAT -HAUREIEER
R R R N RRRE (A R AR R, RS
RAEENELRE, MREGIFERTHEE.
ARA T S R, [R] B e B 4 (1 F A & B2 e NDV
ST WO > B R £ 5 0 7 oA TR XA o A0 Y
Ko  MAEFBEF AN O ENE I H KA
Bl il B 2 &5 2 &

¥ NDV o FAEYENHRRY  ZAaLHEHA
RUIEE RNA, 2K 15156 THRHEM, 81 2RA
T REAE 95 % A L RAH X, L5450 6 F
SWES. e MEARE MU G AATESL M
SR E B, A& B35 8 K 7T & B8 { Nucleocapsid
protein, N) . 8% B2 1k 2 11 ( Phosphate protein, P) . 43
+ &85 RNA %éﬁ(]ﬁrge prolein, L:;EESE. M

& # - M 2 & B8 B & 11 ( Haemagglutinin-neuraminidase )

protein, HN} .ff & % B (Fusion protein, F) R E R E
B (Matix, M)W, B NP, L ZHELOEDE -
fHERS RS 5/KEF RNA BEH R R, ER
ATRMER) mRNA, HN H1F APIMERATEAFER,
ENDVEHEMREER T, HP FEARRKE
MEERFERERD, TUAER T H TR RN .
EREGAT DNA S B ERIES,

Mt 80 FRETFEE A F S H T ER
FIEH DNA BF I ND BEE TREN, £ T A%
W EREEAMDNARBARHFITTHRE . &
NDV BI Hitchnel £ Miyadera % .D26 £k HN f1 F &
HEEETRMERS T RIAHH & NDV EH

MURARENHE I REOEEEERERY,
ZdxE, TEEHEEMEHREARN. REER
HMERAELANRS TR ESERERMY
SRR B BRI (Nucleic acid vaceine ), X B
BB H (gene vaccine), R R EMRAFEELY
SHIREE Y (DNA BE RNA) BT A S ¥ IR E Ry L &
HEFHEMEXEEAENEEAR . HiESEE
FEMEZIERAM R LA Lk B R MG T
FROEHM, A TRMENTESIETES
A REME FEMNARERNABFRELALTX
BEfER RN AEREES IR A ESEA,
MBOA RSB ERES KEEEAEHTER
PRERZENEZREE"Y, AKX ERT
NDV HeBO2 /> & kkf) F R MR T F REN A *E
IRFRRL pSV-F, 3 3 HAE A 1% 28 2 B 78 () S A2 1R
P TR,

1 #HEE5F %

1.1 ##

BIEE A% HeBO2 #k: # B F M L E K EL
%30 HISZ B W KRR, fTE bk X2 sh st
B E % E MRTE , pVAXL FRLFN COS-1 41
MEEREMEF L EEN. FHEERERER
EH MR ME P E ST, La Sota # 45 e IR
I 7 A1 SPF ISR d il TH R BB A W Hl & ) 214,
DNA B B Uk 44 K B 8 Promega A AMY
Rnasin, dNTP, Taq 8, H 188 K, 77 T 245 # DL2000
MES TEFEERER, WHE N B SW A TaKaRa
4y 73 TRIZOL LS Reagemt M A Gibco 2> 7, RPMI
1640 W FHE T8 B Hyclone 245, HE FIEF &
Lipofectin Reagent 14 B Invitrogen 2 7 ; b #E Ji5 & I 3
WFHMEEFLEYTEHARLNA.

1.2 A%

1.2.1 NDV HeBO2 7+ &4k F EEM RE S K5l o
7 iR B GenBank £ i 6} NDV La Sota 2[R 4] £ ¥ 51
MR t—X5 4 PL # P2, PL 70 P2 89 5° %5 47 Bl m
& BamH | # Kpn | ®1R515 5, 55064 1.63kb , 5]
WEF W L.
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F1 PCRUEAFANIINREFY
Table 1 Primer sequences used for the PCR amplification

Construct Primer sequence
PI 5'-CGGGATCCTGGCCCCAAAATCTTCTACCAG-3'
P2 5"-CGGGGTACCCAGATTCTAGTGGLCCTCA-3

U % T R 15 B9 NDV HeBO2 2385tk , F 4 5B 2L
KIEIOMEHRE LI RENESREE T EA
SPEXG AL, F 37CH 3, RIS —FEBE B 36h 77
BT 4CKEE T, RFEBHK, EXEKXHE
THERBR T LERPHBEEBLR. % Gibeo
An AP E U, A KB PR RNA, HiLiEH
T# RNA T 10uL DEPC K P, WA Fi#F51% r2
1.5uL,70°C /K 10min, 52 Bl KB Smin, 285 #KK N
A 5 x Buffer 4.0ul., Rnasin 1.5¢L, dNTP 2,0l AMV
1.OuL. B2 # 5, 88 & .0, 42C 1h,96C 10min,
4°C Smin. BEMT .05, L BREIT PCR . PCR
B 78 50uL ik & & # 17, 10 x Buffer 5.0uL, dNTP
4 OpL.Pl ipul,cDNA 8ul,ddH,0 32.3¢L,95%C Smin
5, 7K 2min, H 0 Taq 5 0.7uL, BORHETH &
£ PCR §71#.94°C 1min,46C 1min,72°C 3min, 30
& B 72°C M 10min. % RT-PCR ¥ M # F 3
N4 pGEM-T # (K& 1 , ¥ L Z R & JM109, 12 UK
PG TRE YL E BB N &N pST-F. B & F
HEHER BN ST-FREREFENTIRER
N E) TR0 E R F DNA Siar 74 BT 40
HeBO2 ¥k F HE SENM 7 5% EH TR T®F
| [) 4844 47 -

1.2.2 NDV HeBO2 ¥ Btk FEHEBERAREM
WG KR W & B pST-F Al pvAX1 ik 5
MHA BamH [ F1 Kpn | WBFYIE , 95 3) 1.66kb (17 F
RN H A pvAXI SRS R B B FERSER
HpovaX| BENEREFRATEE, BT ERH
Topl0, BEL/E I BamH | #1 Kpn 1 BV 4 E K18
PR E 40 AR pSV-F, I T A X ikt
TEAREH AR E.

1.2.3 NDV HeBO2 7r Btk F £ FH T COS-7 40 e
BIFRE KA RPMI 1640 B E, T 370 5% %
CO, X1 THF COS-7; R G 57 Bl K & 48 BUFR Hr
pVAX1(Z #{K) fl pSV-F(EHFEHL ), F M Lipofectin

Reagent # il & , M & RAE R I £ 2 f -

TAL TR AL DNA S B R LS /7 B 55
HK., SHIE[12], % A SDS-PAGE F1 Western
blotting 547 F R H B REHFH -

1.2.4 NDV HeBOZ 7 E# r ERRE“YHEE

[FAEsr . e sl S B LI LE MM
o 24 52 i 1T A £ ELISA #20. RdicsEey il
Mo MR A PR AR, F 1:200 B NDV F,
E tRERTREME(—HFOEM 1h, S 1:600 8 BH
GBS PR G ( ZHOMER b, IR Y B AR
0D 18 . RIS AIRE- W %% SPF G, # & i m
H LRI XG0 8 fZH R, 5 100 EIDSO NDV R #F
LSRRG 85, T 20~ 25CHEH 1h, /AL NDV
AR SEAGH 6 1, B HE 0.2mL, [FIHT I 55 % X1 8
MEFITEE £ 37T CHEERTF T, WEE 144h, WE K
BRI IE A -

1.2.5 NDV HeBR2 s &tk F EH Rix 893119
R .30 R 3 BB SPF B4R 3 (FEERA .
SR EA), BH 10 8. AahEEREE
S ER AL R B SIS WA RSN A
BRI, LB RAHE R G E T HMHEEAHR
B, H P AR T A 2R 50pg pSV-F A B RIGHY
£ BR T, 5K S ¥ B R R A L (ECMS830, BTX,
America)2 RS A G RGN AR A0, & &5 A
Pl G Ab BE AT AL . B {4 B 200V/em, Bk op i
o] 40ms, Bk P88 N (+ 4, - )EE THe, B 5
K EHRNS mm, ARHMEER S mm. o HAR
e ks, SRR ULES 50ug pVAX | 5 [, RIF
UREGEGERES XM REG@EHBKEMD 1K,
SrES UL AT HT i M A iR S 3 RS ne&
% LK, R 5 EJE L H 100 % EIDSO &9 1 AL
BEmBEF ARG ERRIZIE. HATE SRR
KA REHFR, 28RREREES . L hERE
M RT-PCR &5 55 .

2 HR

2.1 NDV HeB02 4 E#% F EF R RT-PCR ¥ 4
£

ME L TTUE Y RT-PCR Y ISH F RSB
L.66kb, 5 LR iH AT .
2.2 NDV HeBR2 4 E# F EESEABRRMRBIILEE

Hr®aES pCEM-T B E &, B2 KA
IMI109, 2 B fi Je it AT WUBS DI s (I 2), AT LY
B BamH T F Kpn | WEGNE 1581 T 1.66kb
BLOEHAEE 7 HeB2 Atk F HE M EE Ak,
PO & 40 Bt & 4 pST-F.
2.3 NDVHBR #E# FEANFINERS S
EEKRMRESES R

pST- FHF F EBE AN 1 662bp, HEER F &
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1 NDV HeB02 53PS #k F 3 i) RT-PCR I 5 R
Fig.1 Amplification of F gene from NDV HeB02 isolate
by RT-PCR
1: DNA marker DL2000; 2,3: the amplified F product of NDV HeB02
isolate by RT-PCR.

B2 BEHARE pST-FHENEE
Fig.2 Identification of reconbinant plasmid pST-F
1: pST-F/BamH I + Kpn 1 3 2: 3-EcoT14 digest fragment.

B, ZEEHEE CenBank ¥, HiFH A HF &

B PE # % B (Accession No: AY427817), KL Hl DNA

Star 4+ Hr K5 # HeBO2 7 BH M F 2R 5 F48 E9
( AJ629062 ), La Sota ( AY727881) H1 Clone30
(AY727882) 3 4B H M F EHH#ENT R RS S
W5 %R0, HeBR2 Bk FRASEHNIREREK
Fa8 E9 K 5 % X ¥ La Sota Fil Clone30 B F ZEEEH
B MFEHIES SN 88.1 % .84.9 %M1 83.8 %,
2.4 BARZEN pSV-FRIRREER

A Kpn | #1 BamH 1 EGY) HW H BRI R K,
SR EKEY —FEE, B FEZKHE DHS, 2
BRSBTS E (B 3), LAY Kpn 1 M BemH
] WEEYI G482 2 A A B, BP 3.0kb Z2 /¥ pVAXI
BEFBEM 1. cokb MEMERRE, EARBTF
B A 7 E 4 R 5K BB pSV-Fo

M3 BEMFEFER pSV-FRIEE
Fig.3 The identification of recombinant plasmid pSV-F
1: pSV-F/BamH ] ; 2: pSV-F/Kpn I ; 3: A-EcoTl14 I fragment; 4,5:
pSV-F/BamHI + Kpn 1 .

2.5 FEFHWR SDS-PAGE #1 Western blot 43 #f

# SDS-PAGE, LB B L &, KM EHHEEH
kL pSV-F 1Y COS-7 i MMM+P A —HEMNA R
5D I ER&W, KD ES FEAMNHBLHEERS,
TS M pVAXI HARRBUPRALEL K
HOLE L), BOBENEBH%F NCE L, B NDV
FASES tk £ by I 7% #E T Western blot B2 ¥l , S R B B
AEHBEARE pSV-F WARHNBROFHEL R
SOkD MR B EHF (K 5).

B 4 FKEF=WH SDS-PAGE 747
Fig.4 SDS-PAGE analysis of expressed products in COS-7 cells
. 1: protein marker; 2,3: cell lysate of pSV-F; 4: cell lysate of pVAXI.

2.6 RIEFTHELISARNER

HREETIMEAREERSRAK, 29 K
WIS, BIBCR A R A R AR R Y,
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S9kD— =

5 FikFYH Western blot 7487
Fig.5 Western blot analysis of expressed products in COS-7 cells
1:cell lysate of pSV-F(10pu1);2: cell lysate of pSV-F(20ul) ;3. positive
control; 4: cell lysate of pVAXI1,

AT ELISA R B ( W% 2) ., of LUE M FA 4 50 R /9 40

RBBUA LW 0D, HE R , T 40 R FY
L 0D B 0.2 LUT , #— 5 LB B 4 Al

pSV-F 7 4l il T 18 Bl Rk I A B BRI

%2 REEAMELSARMER
Table 2 Detection of the expressed protein by ELISA

COS-7 cells/pSV-F COS-7 cells/pVAX1{ control)

Lysate Supematant Lysate Supernatant
0Dy 0.69:0.11 0.46+0.08 0.12£0.05 0.15£0.07
2.7 BEBHRAR

SHEAE 1.2.5 8 NDV iESE N I SR 4l
B4 Bl % SPF XS, i & S5 XS I 1 , 4 5 M XS 1
HefEHmRBR,5 10EDSORERFURHRE . ES,
F 20~ 25CHEA 1h, EF L NDV Hi & i 0% 78 BT
104>, 88 0.2mL, RIFHE AR N BAER X H, &
ICHEBE ,WEE 14h, SR ME 3 IR, B
HALRALHEE BALARTE, SRR
4 100% BB R B F R

®3 EAMMGEHEEDHLE
Table 3 Neutralization test of recombinant cell strain for chick embryo

Abnormal embryos/total embryos

Groups Enoculated embryos( number) Observation time/d
Sera immunized with NDV vaccine 10 6 0/10
Sers immunized with lysate of positive cells(pSV-F) 10 6 10/10
Sera immunized with lysate of control cells(pVAX1) 10 6 /10

2.8 HBeERPRR

I B 4H P O B O 5 A% R ) B A TS B AR
EREBEASREMARAN, SRAXRMAEES
e BB B A ROR pSV-F, X B AR A
HIE T A 2 R pVAXI] S0pg, REMN K EREEE
RS RKXMAMBAFBKRMI 1 K, E0LHE, A H
RIWmEPHAESN S AEXARBERE, I FE
MESABRTFRESS SUFERBEEHEE K
Fm%EiA KM RT-PCR KMAE, HR UK 4 iR,
MEBHERFEN - ERARMAKEN . =R

BN 301221 40, HATHEREIRSE
RO EREAMERARESE 2 AR
B, 58 5 B SR, HI 04 47 31249 8.3 log2 £ 1.30
F17.210g2 + 1.23, B HJ5 HI B AT 43 9135 9.8log2 +
1.55# 89log2 + 1.77, REF®H THHBHA(P <
0.01),FHBHERT., BREHNLRAHRIE
FRE, MABALBIBIRE. RUBEEA
LRSI T M HFRE LR, 0 R 5
ERBREP.

4 BFHESREHUHNEER
Table 4 Detection of Newcastle disease HI titers after immunity

Geometric mean HI titers

Geometric mean HI titers

Groups ) A‘“"G_e“J {log2 £ SD )of 1st immunization (log2 + SD) of 2nd immunization
2week 3week 4week Sweek Gweek
1 NDV vaccine 5.9%1.64 6.3£1.23 7.7%£1.25 B.3£1.30 9.821.55
2 Positive cells{ pSV-F) 3.7£2.14 5.1+0.83 6.92.03 7.2%1.23 8.9+1.77
3 Control cells (pVAX1) - - - - 3.0£1.40
3 W@ By NDV BEHKY, AFREERESEEN

R HeBO2 5 B R A A BT RE N AL
BEATEESRAGHFFEHE, B RELN
AW AW FERE S HTIE K BT B K HeB02 ¥

NDV F 2R EHFMF & it —315%, % f RT-PCR
% HeB0O2 B4 1T PCR ¥ 3% , 345 H 7 £ B pGEM-
TREL EIEYE TSP HEEH R pST-F,
BEMFI AWML REZVHRGT 1 662bp 11 F B
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HEER.,ER— BRI EME, HeB02 B EE
REREHK P RER BN AMSHEEN La
Sota #1 Clone30 K F 3 B3 8 5 51 () [6] B 44 4 51
%71 88.1 % .84.9 % F183.8 %, AU A LA HeB02
SEKSHRESRIEEKEFER LARRHF
B, xR AR TRERER T AENER
R, FE R AR AF N2 5B BN
FTRLMEM, THREZHFEKNTRER,ATLUSE
A AR EREOER, A HEMLTE
R IR S,

HeEl i A SRR KNI RES
Mt lE KK YA BRI G ER , FSHE N
B ESFPTH, W DNA BB Al LA AR, L
FREREE ™ . DNA BB A2 R RN g, M
HAR#FHARGENE, HFREFERVHANTE
HHFREEENESNL, B2 VERFRZEEIRS
HEHITHIREZ—, 7 NDVEESMMR FE, B
% ¥ Sakaguchi 54 NDV F % R A B R, —
AR E U EREREARRG, ~ETHKE
ot FEA M, S T HMEE TR DNA &
B SEN RS RRE RN EHENEE
K BURLFE DL P R RE R T ALIA 40 f F ok 0 3%
R, AMARIWE TS FEARBEFIIN
HiZFILF B pSV-F, 3 3% A G F {4 40 2 B DNA
By kTR, LRER RN . AWK
HrEREARERHEAFRELERETRS
EHRERENREFEERINRERPERT
HAEHEANMN AR, BWEER:—EER
R {038 FUbl DNA JG ., FTfif B R DNA %2 P44 40 IR
NERENRER, —RIBE&ESZTHARES G TR

(2]

(3]

[4]

(5]

(6]

(8]

[9]

[11]

(12]

R DNA VLR IR, B IR 22—

BRI E#AMRFAARABTR. RAEXHE
AR EYLHE BRI A EE, FEH# L.
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