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H R Zhne . S NDV H 47 2 6k 19 5 52 B p7 32 At ek 4l . K07 45T L1 HN09-69 £k NDV 858 % 4 . iR 4l GenBank
RATIIME P I S 7511514, 54T RT-PCR 473 | sa B MUT 500 & 43 47 % P I MAZ T IRITH) 5 H X S
RN P ILBE F 50 AT X oy BT O 4 AR . K PR R v B B R A 3R 5k kR PET28a(4-) i, 45 B 41 5 kL
rPET28a(+)-P ¥ 8 4 % 15 FokbL 3% 4k ] BL21(DE3) "1 i 3 %1k . H SDS-PAGE Hi 3k fil Western blotting £ il & ik 1%
M. [E5HY P8 B T HN09-69 #k P 5 i ORF, JE 5K Bk 1 188 bp, NDV HNO09-69 ##% 12 5 59 T #k La Sota,
clone-30 [RIE 43 51 R 82. 5% Al 82. 4% , 55% & bk FASES [RIVE TN 84. 9% . 5SS UE . #IF NDV A% F 2 5] W5 74 43 51 A
97.9% ~98. 4% F1 96.0%~98.0% ., SDS-PAGE HLJk fil Western blotting Kl Z5 R . EH PEHS FIRELA N
54 ku,ﬁA?fﬂ;ﬁé*% FER G A i EZ AT B %A . [4518] NDV HN09-69 # 5 SDWE-02 #1 SD-09 75 5
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Cloning,sequence analysis and expression of P gene of
Newcastle disease virus HN09-69 strain

CHEN Li-peng' , WANG Zhong-tian® , YUE Xu-long' , WANG Ze-ren',
GAO Wen-ming', LI Shuang-liang' ,ZHANG Yu-geng',
CUI Bao-an', LI Xin-sheng'

(1 College of Husbandry and Veterinary , Henan Agricultural University , Zhengzhou, Henan 450002, China;
2 China Institute of Veterinary Drugs Control , Beijing 100081, China)

Abstract: [Objective) In order to provide support for the prevention new epidemic Newcastle disease
virus(NDV) and forming the foundation for study the function of P and V protein, the P gene of NDV
HN09-69 was amplified,analyzed and expressed. [Method) Specific primers were designed according to the
reported sequences of NDV in GenBank and the P gene of HN09-69 strain was amplified and sequence was
analyzed. Sequence of P gene of HN09-69 strain was compared with relevant reference strains and the phy-
logenetic tree was constructed. The P gene was cloned into the prokaryotic expression vector PET28a(+).

The recombinant plasmids rPET28a(+)-P was constructed, identified and transformed into BL.21 (DE3)
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competent cells and induced to expression by IPTG. The expressed protein was detected by SDS-PAGE and
Western blotting. [Result] The complete open read frame (ORF) of P gene was amplified by RT-PCR and
contains 1 188 bp in size. The homology of nucleotides was 82. 5% ,82.4% and 84. 9% , respectively. Com-
paried with duck.goose source NDV,the homology of nucleotides was 97. 9% —98.4%,96.0% —98.0%,
respectively. The results of SDS-PAGE and Western blotting assay show that the recombinant P protein is

about 54 ku in size in accordance with the expected result. [Conclusion] The NDV HNO09-69 strain and

Shandong, Heilongjiang virulent strains of source in ducks have high homology and close relationship. The

recombinant P protein has high effective expression in E. coli.

Key words: NDV; P gene;procaryotic expression; SDS-PAGE ; Western blotting

3k 7% (Newcastle disease, ND) X Fx I | X
JB, 2 B O W PE % 3 (Newcastle disease virus,
NDVO5ER —F DL R EOR Z B & R LE . 85 W
TE R A B 28 2R G O 32 B AR Y 2 M e R fi
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i, AR A 42 1K 15 186 B 15 192 bp, Z5 Xl
3'-NP-P-M-F-HN-L-5" MR K 4 4% A 52 11 (Nu-
cleocapsid protein, NP) | #§ 4K 4 (Phosphor protein,
P) .5 % 1 (Matrix protein, M) . fill & & 1 (Fu-
sion protein, F) | [fil 5& Z-# & & 1% i 5 11 (Heamag-
glutinin Neuraminidase protein, HN) K4+ & A
(Large protein, L) 6 A&ty E ", Hd HN fI F
AR TE A T 1Y B 7 G 8 028 D T RS A TR M i AR
FHS 0 ERI 2 BT 3 s 1 SRR L BT A T Y A
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H5 NDV (& il # 15 v 5 W Xt +
NDV 74 ¥y i ¥ B AR 2, S m i o8 & 8, P 3k
e NDV Fift Jg 4325 | 5 R 32 b A RR il 44 7™ A it
R EE N AR AR . PR 5 EE
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1.1.1 mF . F A EHHAH NDV HN09-69 £k M ]
B — X35 53 B M I A 44 o BT IORE BHPE I T L W A
WA R VB A BF5Y IF. DH5a.BL21 (DE3) $: A T.#%
6 B Y S Pt R R e = R .
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1.1.4 HNO09-69 4k P A H 7l #hegit 5 &
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Hind Il B YA 53 51490 1 F 0 2R T4 B 00 37 4
FBCRK R 1188 bp A 7 58 B FF Il B 132 4EE
1.2 F &
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1.2.2 NDV HNO09-69 # P A B # RT-PCR ¥ 3%
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S SR UL B AT R k. RT O 45 4F:70 °C
10 min, K% 5 min,42 °C 1 h,70 “C 15 min, PCR
FARZR R 25 pl: RS9 (25 pmol/1) 45 0.5
pL . cDNA £i#y 2 pL.Premix LA Tag (0.1 U/uL)
12.5 pL KB AEK AN 2 2 25 pL. X P EERH 519
BEE IR T AR BE AT PCR 978 38 oo 4 1R v Uk 45
R AR KR, PCR P L .95 C 148
1 5 min; 94 ‘CZ284 1 min,52.7 ‘CiB k 52 5,72 C
FE A 90 .32 AMEFF; 72 C M 10 min, B 5 pL
PCR 7#¥) T 10 g/L B B WEEE E b Bk WLE2 45 21
IR A B AU/ DNA K Bk [al it 7 &6 8 4
() PCR 7= ¥y i 47 Y1) i IR
1.2.3 rPET28a(+)-P T4 fsegtdk XtRlk
4lifb iy PCR =4 # PET28a(+) JF 4% ik 84K L 43
WA EcoR T (8 ~ 20 U/‘uL)‘ Hind ] (8 ~ 20
U/ p L) BRIV 4 Y il 35 47 18] 25 3G ) L il D) AR &
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5T 37 ClERA N EEY] 5 h, HEEY) ™9 #4710
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PR BEGE S AW R (1 2 3~1 2 10034 . I hn
A T4 DNA Ligase M1ZZ i, £ 16 C Fd . #
HERE PR 5 AL 3] DHSa A2 25 40 i b, 3 B 100
pL WA TE S A 50 pg/mL RARE R LB V4 I,
37 CHiFR 12~16 h, RHURA & T &% RIB&ER 1

LB W AR 32 2 b, 37 CHE W L 85 Ff 1 1
B, 4T EcoR T Hind I MGV X 2, K%K
P 1 FURL Ay 44 A tPET28a(+)-P,
1.2.4 NDV HNO09-69 # # it #3147 ¥
rPET28a ( +)-P-DH5a B 26 1 K £ I . H
DNAstar #0441 ] Hein 775 % HNO09-69 ¥k P 3}t
MR F 415 GenBank | B & NDV P %[
¥ HEAT LR I 43 B L 35t 4% 1AL LA
1.2.5 A PERaMFFRE KEENHAMEN
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ODyoo 25 0. 6 B . fT A 100 mmol/L IPTG % 4 ik
JER 1 mmol/L,37 CifFRGHEFE 5 h 5,12 000
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LI A 10 uL 1) 5X SDS loading buffer JR%, 7K
WA 5 min, 10 uL ERESEAT SDS-PAGE MUk,
S Yt 2 h AR 4 b ULER L
VKA . T I 5 a5 AR S A 175 = TR R R
1.2.6 E40 P % G841tk Western blotting %
£ Bl LS EEEN BL21 #.7 000 r/min &
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W 1 mg/mL, 7K LA E 30 min J5,F 4 CHIK
I 10 min, FEAIA Triton X-100, 28 28 Jif i &
10 g/ L, 10 min; B 0% & 45 09 B AR vk A T 88 75 i
P A R AR SR W, SR 5 T 4 °C .15 000 r/min 5.0
30 min, 15 B R 24 W B IE FTITUE 5 4 B IR 2L W |
THZ 0,45 pm U8 P L U8 5 7480 b F 5 4 1Y 87 B
WEBERSZ M A alifh . 2lifb b 3R = Iocmkl 16 ], 2lifk
B P K 114 SDS-PAGE Mk J5# El & PVDF
B L 50 g/L By BEAR W5k = iR B A 1 h SR
1: 1000 5% B H HRP #51c 941 His-tag BB HT
EE .4 Cil &, 1 F 45 )5 TBST %% vh g ¥k % 2
U BR 10 min, 55 DAB F1 H, O, &5,
2 SR50H
2.1 PEMEM RTPCR LR

NDV HNO09-69 t P #F K RT-PCR =¥ 4
10 g/ L BHEREEE R LUK 5 . 76 1 188 bp &b —Ff 57
PR (B D), 5T 25 R &
2.2 EHAKRR rPET28a(+)-P WL E

HAH ki rPET28a(+)-P £ EcoR 1 . Hind]ll
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BRALI - 45 BT IR 8 FINO9-69 Mk P 3[R A9 e ke | 7 1) 43 #r e 33K 23

BB 2 264 (| 2). S5 REW] . Hi v BLLLIE

M 1 2

2000 bp

1000 bp 1188 bp
750 bp

500 bp
250 bp

Bl 1 NDV HN09-69 ¥k P 3K ) RT-PCR ¥ 1 25 5
M. DNA Marker DL2000; 1. B 14 %} 18 ;
2. P3Ny RT-PCR ¥ #4724y
Fig. 1 Products of amplification of NDV HN09-69
P gene by RT-PCR
M. DNA Marker DL2000; 1. Negative control;
2. RT-PCR product of P gene
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NDV HN09-69 5 GenBank | & & % i) NDV
P 3P A M L. B H R W OUE P 81 3% ~
98. 4% 5 5 E A1 | PN BT 4R B ik 0 A% Y IR ) VR M 4y
Wk 81. 3% ~87. 2% il 82.5% ~98. 4% ; 5 A |
M5 P8 KGR NDV (14 8% 2 R U5 4 43 93 o 81. 306 ~
97.2%.,97. 9% ~98. 4% F1 96. 0% ~98. 0%; 5
NDV La Sota. clone-30.VG/GA .F48E8 # i # ¥

W07 a4 A JR A2 2 ik 24K PET28a(+) H,

M 1

5000 bp
3000 bp

2000 bp
1500 bp

5369 bp

1188 bp
1000 bp

750 bp

500 bp

& 2 H4H Tk rPET28a(+)-P AY EcoR 1 Fl
Hind [l SURG V) 25 52 45
M. DNA Marker DL5000;1. rPET28a(+)-P X ] 7=
Fig.2 Recombinant plasmid rPET28a(+)-P
digested with EcoR | and Hind [ll
M. DNA Marker DL5000;
1. Digestion product of rPET28a(+)-P
1k ) U5 B AIG, 40 5k 82, 5%, 82, 4%, 82. 6% FlI
84.9% ., PEHAXMIFI LB RS HKRM
.5 29 NS R 79. 3% ~98. 2% 518
P YR S YR NDV P8R 2 3 R W] U8 M 2 il
79.3% ~97. 0%, 97. 5% ~98. 2% F1 96. 0% ~
97.5% ;5 NDV La Sota,clone-30,VG/GA . F48ES
kP OER KR R R M 4 0 R 82.1%, 81, 9%,
81.4% 1 83.9% , K4 NDV P H:PK Ay 4% 1 % 51
bl X 25 R 24 o 35t A% R AR AN 3 i

SDWF-02
SD-09
fffffff HN09-69
________ [ HLJ355-06
HLJ016-06

----------- Guangxil1-2003

_________ Guangxil0-2003
T Guangxi8-2002

------------------- SRZ03

____________________ EZJ]
Muscovy duckChina(Fujian)FP102
------------------------- SF02

JSDO0812

NA-1

TW84-1211

Herts33

VG/GA

~| ETakaaki-Bl
Bl

B Shandong08

_________ HB92
i L clone-30

----------- La Sota
— Beaudette C
chickenN IrelandUlster67

JS7-05
Mukteswar
L JS905
4| Guangxi5-2000
33 1 0 T T T T T T 1 F48E8
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Fig. 3 Evolutionary analysis of P gene of differents reference NDV strains
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m & 3 AT LA L NDV AR S0k 2 A~ K
Sz, NDV HNO09-69 # 5 [F — K43 3% ¥ i) SDWF-
02.SD-09, HLJ355-06 1 HLJ016-06 3£ % & & &
T, B Jm TR etk 5 — Koy 45555 NDV La
Sota.B1.VG/GA .clone-30 f [E N5&7 FA8ES,
2.4 HNO09-69 #f P B RERAF R A& 5
18 3 7 £k T 1 4 ProtScale X} P 2 H & 3L R
M 1 2

97.2ku
66.4 ku

44 3 ku

29.0ku

20.1ku

14.3 ku

790 0 B K P EA T B0 L 45 51 R L PR R SR K b
M. XiERR P& A L ADUE 5 i 3 47 SDS-
PAGE HL 3k 43 #7245 1 (B 4) BRIk 240w 1
HHME A A R RV RS, d el
A P& AR F B B2 DL R R

k.

54 ku

K 4 # PEE AR SDS-PAGE %5 45 1
M. & 4> T B R s 1. BL21 ;2. PET28a(+) 28 8445 3. K% S 19 rPET28a(+)-P-BL21:4. % F 9 rPET28a(+)-P-BL21
FR R 5. S 19 rPET28a(+)-P-BL21 WK R AR ULIE :6. 5 F 19 rPET28a(+)-P-BL21 B (A R4 W I3
Fig. 4 Soluble identification of recombinant P protein with SDS-PAGE
M. Protein molecular weight Marker; 1. BL21;2. Empty PET28a(+) vector induced;
3. rPET28a(+)-P-BL21 whithout induced;4. All bacteria cracking liquid of induced rPET28a(+)-P-BL21;
5. Deposit of induced rPET28a(+)-P-BL21;6. Liquid supernatant of induced rPET28a(+)-P-BL21

2.5 AREMRE IPTG 3 HN09-69 %k EH P BB R
X EN R

ANEVRE PTG P53 R IK = WITEL 54 ku &b H 3

H & A 2541 (K 5) ,BandScan 5. 0 FAFEHE 8w . 7

M 1 2 3 4

97.2ku
66.4 ku

44 .3 ku

29.0ku

20.1ku
14.3 ku

ARl B IPTG(0. 2~1. 2 mmol/L) 55, #i 4l P & 1
FKik B SRR SR 0 39.7%,41.2%,38.4 %,
40.1%,39. 5% f1 38. 9% . Vit WK [6] #e B IPTG Xf
HNO09-69 #k P 2 135 5 12 BN

5 6 7 8 9

54 ku

Bl 5 R[EWE IPTG X E A P & AR5 E 2w
M. 2 [ 4> T AR 1. BL21 1 ;2. PET28a(+) 28 #k 14 ;3. Rif% §#9 rPET28a(+)-P-BL21;
4~9. 435} rPET28a(+)-P-BL21 £ 0. 2,0. 4,0.6,0.8,1.0,1. 2 mmol/L IPTG i & F f & ik ™= ¥
Fig. 5 Expression of recombinant P protein in E. coli under different concentration of IPTG
M. Protein molecular weight Marker;1. BL21;2. Empty PET28a(+ )vector induced;3. rPET28a(+)-P-BL21 whithout induced;
4—9. Expression products of rPET28a(+)-P-BL21 in 0. 2,0.4,0.6,0.8,1.0,1. 2 mmol/L concentration of IPTG
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2.6 HNO09-69 #E4H P & A K Western blotting
£¥E
HN09-69 #RE 2 P 2 172y 54 ku 4b i L&
— H ¢ 55 093 07 £ (&1 6) L i B HNO09-69 #R 41
PHEBERBITFE PR T makik, B #E
HR/h—2,

97.2ku
66.4 ku

54 ku
44 3 ku

29.0ku

20.1 ku

14.3 ku

K6 4 PEMM Western blotting % 58 45 5
M. &R TR L EHPEA
Fig. 6 Western blotting analysis of the
recombinant P protein

M. Protein molecular weight Marker; 1. Rcombinant P protein
N N
30w’
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