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Biological Characteristics of One Strain of Newcastle Disease Virus
and Sequence Analysis of HN Gene”
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Abstract: The biological characteristics of one strain of newcastle disease virus ( NDV ) isolated from chickens in
Shandong in 2004 were studied. Its haemagglutinin-neuraminidase ( HN) gene was cloned and analyzed. The re-
sults showed that; MDT, ICPI and [VPI are 50. 4, 1. 85 and 2. 42 respectively. It means that the isolated virus
belongs to virulent strain. Its HN gene has an opening reading fragment { ORF) of 1, 716 bp and it encodes 571
amino acids. Compared with the published virulent strains and avirulent ones of NI'V, the homology of the nucle-
otide of HN gene is 81. 6% ~87.2% and the homology of the deduced amino acids sequences of HN gene is
87.6% -90. 7%.
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ERIREANIH . AT 5 B — R SRR BF 7 iR 19 AR W) 2 5 ME R I AT 2R
Lt W HN BE R EFF T RS S I A s 5 AR E R R R IR, A
B 52 3 BT IR 5 T AT P R AL A 2 PR TR i SR 0t 7 B R B

1 #REFAE

L1 #8MmEA

L1 B ILARSr & (ShD204): 2004 F4E TILREGHM R R ELH .

L 1.2 FEtrvElR Ak FASE . WA H R E MM,

1L L3 ARMEFMEMAE . % La Sota #RFRMEFMEIE, AMREAM, HIH2°, &
WA (Hof H,) AEFHENRT B R ERB YRR s .

1.1.4 SPF ML IWARBRIE#RFEEHIET SPF BT .44,

LL5 1%L 410, A8k HEREHRZEAH.

LL6 PFMuERA: BV KBEAKE DHSa, BAELEERI; PCEM-T £
W EHARR AW B Promega 227,

L1.7 FEMMRAN: SEHEAYIEE. T4 DNA ZH#E. Taq DNA BA&H., 2%
TR (AMV) | RNA BEIHIF. dNTP, IPTG, X-gal EMM A AP TR (KE)
AR E) e Promega 25 F]; BiIEHE . EcoR I | DNA marker IIT F] 250bp DNA marker plus
Wa B I Sangon £ T AW /AR, DNA Bk FIWGAR &R M EREERIEAAE
HMBEEEMTRE (KiE) ARAE,; HaEmEyd o s E = ol

1.2 FHENEDFEENE

1.2.1 F@afbidle. SEOGR4, 51, HOERA ERMTE 96 FLR P HEFM
BE, EMHEREEZAWEARES, EZUIASH., #HEENETRCTH
MAE, EEP TG, AXABRKARESH, REEFRBEP, EEH3 K,
¥&, T0CHTF.

1.2.2 sk I8 BafbmES 10 107, 107, 10°MBREHEF 10 H i SPF 3
BE 10 M. BWIRE MR, TENERERBSRARNES MR RER.
1.2.3 MR mEmHERK. O nESe (HA) . By EHNSmEER, HEHrE
W7, @ MEMHAK (HI). 4315 NDV HIARBRE (AIV) MIFEME L,
o AT,

1.2.4 ZWM&HiERAREE. © B/DECtRERERGENFHE (MDT) #5E .
1 H % SPF TRk i 7 Bm B BRI (ICPT) #E X 6 A # SPF XS #p kR Bmts
¥ O(IVPL) g, ¥1# R 2001 5 (P ARXMEERAYHSRESRKEY F
w1  F SPF ARG REIE . @ MM NEEAREERE: BIE 1.2.3 PE
13 NDV ShD-2-04 ¥k B3t AT M A B A2 4 (HA), BE¥UEIRY, FOHEETF,
ACTHH, BPEHET, HT2h 5 HAHE, BB, PEAEE, £1K
BERAHEABEE NIRHEEE, B2 KEF2h EABEE yhEmR, NEEER
1SRN, I EELL 1, 500 ~ 2,000 r/min &0 10min, B F# 0.5 ~1.0mL, BF 7
ARG, BT 56C KB DRI, 3, 5, 10, 30, 60 1 120min; TR HE
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MEHHAE, AEEFTEHNERNE. —REEVMEERBENEE, NEERE
#HE.
1.3 NDV HN EEf RT-PCR 514
1.3.1 NDV f345 & 8 RNA (R R BN RER BTN MR RS
TR PR P L 2 R @t 3 7k, 8,000 r/min B{.(» 45min, & F 4C, 27,000 /min 3.0
2h, WEEUTEE, 1:100 £ PBS B UIIE, BURTEIRGMIE Trizol 78 B HHRME R ELE
RNA, :
1.3.2 B|YHiit 546 BIEC K%K NDV HN ZEEFF), FA Oligo 5. 0 Demer 3k
#AFTRITT RT X PCR 514, ZFER4ER RT 5494 NDV R HH 4 F HN B H A%
BRSEX, ATY % HN 2551, HFHHR: 5 - ACGGGTAGAA -3°; PCR 5|51
HN1: 5’ - TCCGTTCTACCACATCACCA -3, HN2: 5’ - CGTCTTCCCAACCATCCTAT -
¥, #it5i8h L Sangon £ TERAMRAF Mo
1.3.3 RT-PCR ¥ #: F#it# RT L AHSIWFF], B Promega 24 7 & W S ¥ R 8§
(AMV) B RIRBA BT R R, KRR N 20ul, B SuL REER~YERE,
A 10 x PCR Buffer 5pL, 10mmol/L dNTP £&# 3pl., EF¥#5144 1uL, Tag DNA %
488 1pL, N ddH,0 EEEKF S0uL, B ECIEAE#1T PCR ¥, BARER:
94°C 3min ; 94Clmin, 52°C1lmin, 72°C 2min, 30 f§¥; B/5 72°C %4 10min, PCR #"
WESR T, BR20pL RNHCT 1% SRARPREERE b AT ik il
1.4 HNEERESEE

RT-PCR =¥y BRI S ek sk B, 3¢ B8 PGEM-T Easy vector 377 & 8] 5 i
fI7ERE, FFi4T PCR #1 EcoR 1 BEBYI L E
L5 BHEREFINAERSH

HN EFEMHE s RFF R ESRBEMEARAFTR AR REF. FIH DNA
Star fil DNA MAN 8 {F#E T FRI T R R G R B LR,

2 ER59W

2.1 FELLFESEME (ShD-2-04) HEMFIHE
2.1.1 phEEdifh: 4Bk CEF {i3t)E, BRETTREWARERRE (A1),

1 NDV FERS AR 4 LT R A B
2.1.2 HEY M. ARERA NDV SREE 3 PARBRMER, B10°, 107, 1076
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BEEERFN 10 B0 10 H % SPF ISR, 45 12h JR 1 0k, M HAHRIRA . 45559 107
MR BRI BT (36h), BARAMBMERE (2°), EILRA 10
MR RE AR R BE5E,

2.1.3 mMEROBEMFAR: FRFLFSEHE (ShD2-04) JHHEA MAENE, Mg
BTN 25 . BREEN M TR NDV B 0, TSR A MBS
HIPRPEIM WSS, ATTAT LSS BT B B N TR i 3 .

2.1.4 MDT, ICPI M IVPI 3 DU NIEHRAOME: R 1 T, SHIRES BB IR

B,
£1 FIKE ShD-2-04 B9 iR
273 MDT 1CPl IVFI
ShDd-2.04 50.4 1.85 2.42

2.1.5 mEEREENEEREEHRE. NDV ShD2-04 k£ MM, BiESE
B, SBORE, RUTEE, RONZERNPERBA, 56°CH, Smin MEEHEN%.
2.2 HN %EfY RT-PCR ¥ &R

LI NDV ShD-2-04 RGBS 4 RNA B8R, %554 RT 51901 % HN 8|92
RT-PCR 394 tH— %29 1, 700 bp A/NE R AW, X 5T WS, RT-PCR
Py E A R 2,
2.3 HNREAMEERFRAEEENHEE

1% FRERH KSR BR, BARNSTE (£44,700bp) H B A T4 HB S
(#3,000bp) ; LAZELH BB MBS T PCR, S8Rty 18 1, 700bp Z25 89 B 69 K 85,
VBT RAVBR T FRPETERE, SR04 0 e 00 PR AE VERE 54T EcoR 1 BARGL), MG

RIKGRLE 3,
1 2

bp 1 2 3 4 5 6

100 bp
250 200

500 300

750 _ 1200

1,000 %%

1,450 4,500

2,000

3,000

2 NDV IiZ4rESk HN &5 A3 NDV LA/ E# HN 2EH
RT-PCR 7=% iy . 3 [ Pt R
1 HN ¥E B89 %4, 2 250bp DNA marker plus 1 DNA marker Il, 2 Z5 RV 884K, 3 -5 HN RHEEH

FRA N, 6 HN SEMY B4 RN
LA YIBE EcoR 1 TR E A FOR % B, i T PGEM-T Easy vector {49 fif
FH—EcoR I fii i, Wi HN ZEH TP R PIEAESR (ORF) 11,664 (7R &4 ZREH
VI, SPEEERNREYIE HN S5 R 814 1, 700bp & 3, 000bp HBF &4, Wiz )k
RABY))G (UH 2 3,000bp —47H (B 3), Bk@xR, MRS —5, %
BY HN ZtH k& ¥k A PGEM-T Easy vector 1,
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2.4 HN EERNTEINSFEFT SR
ekt MY L RE HEAT RS, 2 PHE /518 %) NDV ShD-2-04 #% HN Z[E#Y ORF
LHFMAFF| (GenBank 55 . DQO23554 ), HN X ORF £ 1,716bp, #5571 4
BEM.
2.5 SEMAMREKRREES LR
#§ NDV ShD-2-04 $r 5 E N AMrMER R ABRRAAT IN ZAKTREE XM T
FIFEE LR, SRAE4 fE S,

P12 i3l 56T P1i2 304 5 s:itriw

1 B20IB19 047 1431872 816 458 1 S1D-2-04 560 1 1907 876965 ShD-2-04 PRO
2 o Q00s 000 883 670 %88 9930 2 | BISEQ 2 7916 884 923 B1PRO
REE 806 %31978I997i%931 7  chne30SEQ 3 5918 9891925 Cione30.PRO
4 78iNNiNS 02901893108 4 D26.5EQ 4 ;10716260 0:932:832:%44 D26 PRO

5 183131130 108 JESI0i091i927] § | FSE9SEQ 5 118:93:89 62 FASESPRO
6 (1441351361108 48 8751932 ¢ Herls 33.8E0 § ;99:89:87:72;68 Herts 33PRO
T i222:12:04 (110134140 80: 7 LaSota SEQ T 1361611 :72:101: § LaSota PRO
9 183119118188 :79 1721122 L] Wyadera SEQ $ 101:01;00!50:586 i Mivadera PRO

1i2i3iaisisiTin: P82 i3 4508 T 8
B4 NDV ShD-2-04 ¥ StrEdk HN R B 5 NDV ShD-2-04 ¢k S5tr4Edk HN XH

BHEREEELE (%) BEMFIBELE (%)

NDV ShD-2-04 k5 ESMNEREIHA NDV 358 0 H155 3 0k 22 BB E T3 i 7 g,
HN RN ZHBRFFIR R 81.6% ~87.2% 2[R (E4), EEMFEIEL 87. 6%
~90.7% [ (FHS),

2.6 REREHLH

REXFREHRSEH RN RN —ERF R RENS L HHRN HN ERTHERY
LR LE 6,

ShD-2-04.SEQ
YN-PAD1.SEQ
---- JS 501 Go.SEQ
—— ZJ1.BEQ
""" JS 398 Go.SEG
o Je 107 Go.SEQ
JS 298 Go.SEQ
“““ Z)1 00 Go.SEQ
———— GD1 98 Go.SEQ
"""" NL-NDV.SEQ

GPMY QY97-1.5EQ

. e Hers 33.5EQ

—|1 L faien sE@
............. _: F4B8EB SEQ

Miyadera SEQ

D26.SEQ
Queensiand (V4) SEQ
-2.SEQ
F2progenitor SEQ

Ulster SEQ
clone 30 8EQ

[—L[ LaSota.SEQ
B1.SEQ

L Texas G.B.SEQ

144
T Ll T T T
t4 12 10 8 B 4 2 0

E6 NDV ARESEE HN %02 A SR EE
3 itig
NDV Q- Mg, BEAFRFRM NDV B4 EHEETHAR, THEME
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NDV %53, 5. DHEEZEBHERNTR, NRERKEESsr=EPlaYy NDVY &
HFEHE. HFRELAS, ﬁﬂn*ﬁﬂﬁ%&%%?ﬁaam%ﬁ%ﬁﬁﬁﬁ%ﬁ
#, B I AIRRIRAE-- &M NDV F40 TR,

LA NDV ShD-2-04 SR 2EReEOFST , 45 R EI: ZmHE 8 MDT 4 50.4, ICPI
HL1.85, IVPI 4242, MERBEOERAREHRBRRVRATRIRERRE,
BT A58 /£ NDV ShD-2-04 £k AR BB

HN B Z NDV ZERHZURMEL R SRR PR, ARy %4 T HN
EELTWHREMFF] . S0E NDV ShD-2-04 #k#Y HN R5H FF 4 (5 EHE2E ( ORF)
A 1, 716bp, %85 571 T-EHEM. B8 HN W EEMRFEFYE, NDVI 45 A, B, C3
B, 1Al A 616, 577 #M 571 MEER, — A B AHE, CHHEE, BHHETK,
HEbk. BEREAET" . RBRF#y NDV ShD-2-04 bk HN £ ORF 2K 1,716bp,
HN BHEHE ST A EER, BTREN CH, SEIIKAROES NDV mEEMSE
BRZ BN BT F HEAT A, HN EFEBHFRFAINFEEL 81. 6% ~87.2% 28, HE
B RTRIETE 87. 6% ~90. 7% Z ], AILERE—EHNE R,

AHRHFHRSAHEAPERN AR AN SEERTINENIEER (LT
5), BATTUEINILAEYS T AN XHREEREXKESH (0 YN - PAOL,
GenBank #/'5: AY253912), VL (20 JS/5/01/Go, GenBank 435 : AF456434) — %45
PITBme Bk RIRIERL, B4 AR —ARF, MSEAREKREESZ, 2BF
FIEEFE. SECAENCMTE ", 5 NDV ShD-2-04 #k R HRF X LBk
BAOATEHYE TEERTHRE VIR, BES HN ZHMMT, TIEEITLE
DEGFEEET VIR, WFZAEFFEAMARENREZERRTAAFTHARE
NDV 4B S S EHAME R KT R A S T — 5 0T

& £ X
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