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4 NEERE AR, BIAF R (spike, S)EE . /ME
(small envelope, E)&E[1. f&(membrane, M)
LL KA 5E (nucleocapsid, N)&E PO, Hrp s &
FIrT ST A S2 PIANIE BRI, ST &R H& A
SRR, BRI HTA . AR . B0
FIPE . B0 MU RVRR SR RPURAL AL, J2 BV
AR R R R A AT N R
—ALTENMER, FEE SRR S
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fiet
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P31 A ] i 375 7 I 58 SUER AP 1 PSR 5 AR —
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FURITIRE N DR ER S IBV ATk 55 6 T B A L 37 22
AP AR B ERY, [ VAR 2 M A
IBV Jid7, HIRHEBIMAAT A M3 HUAS [a] T v
e, CIEBLE ORI AT g A>T, st o
FERW, BT S1RER A LR 732U 5 1 i 0 B AT —
EADCE, AARZERYENS ik, RET
fift 1BV WA Tk B3 AR S A A8 Ak, R B 481
o AT A B A B

W & B, IBV AL ARSI & H i |
i Ff KR, i L AT UGS | RESEA R S8 . 2000
AELORRRZEARIE N FLAE . 8555 . BPAE K& o
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B R — MR R . I BRI | SRR S |
RT-PCR FUSEH FF A 438, UESE 1 RS 50 5 Ry
IBV, #— X5 B dEtk 452K (ST, E. M
I NYF A SIS R TRRSE . BAE T %o B bk
LR AT AR S A O, #87R 1BV BYTRA TS H AR
e AR LA, A IB B Rt 52

1 AR &
L1 SERBRIERE R

2017 4 7 FITT SRS I 11 RIBAEPEAT IS
RANFIRTE G , 1% 47 /RS H B R S5 1 TR
FEAR, (HRSBR AT, HGT 2S5
ARG, 2053 2 % e R 2 1 T 46 R
/NN EPLAR, 9 HIR e & & HS . H9 —
WEsHEEE e, R%BSE IBV B .
1.2 XS

9 H# SPF AR [ -t 3 A HL Y 2 58 552 55 5
PHE ARG RS
1.3 AR, Bk Kl

rTaq DNA R4&Tif#(5 U/uL) . M-MLV ¥ 4% i ity
(200 U/uL). RNasin (RNA #HI50). BEOLT1H .
5%RT Buffer, dNTPs (10 mmol/L), 10xPCR Buffer
(Mg). FiFE#k ik pMDIS-T Fl 2000 bp DNA
Ladder Marker W4 A K& G AEWAEWARAF
DHS5 0 J8%32 25 4 i A BRAETZE T 5 DR A7 5 &L RNA
L1735 | =N S XL i T 73 G5 = I G =29



SRR | SR EEA, 2019, 59(3)

525
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FHR A 7 43 B 46
1.4 BEFME
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FARAEDS 4351 : GX-YL5 (I3 1 %) . GX-C (1L
2 ), H120 (M4 3 ). GX-YLI (Ifilik 4 #Y).
GX-NN7 (¥ 5 %), GX-YL9 MLy 6 7).
GX-NNI12 (1L 7 #).
1.5 JREDE

TR RAERRM S E . BIESFHS, 5
KA PRERKF IR 1 2 3 el se S, i 52 Vil
3 ¥k, 5000 r/min #5.0> 5 min B 38, JCRAIN A
INARGT ELUTE 100 U/mL, —20 °C {#17Ek
I FHAS A4 8 37 i IBV 8 15 Wk -5 i 7 A T bk
RIS TR, BEXE IBV 3'UTR LR 44 S
5195 BT RT-PCR 4734, PCR 7=y [l 4f
TR s R RHERN O H % SPF XSGR, JoHE Ik
SRR, AT MEEAL . HiE 5 14, WEGHE
1.6 Sl¥kit

BHART L P GenBank H &Y IBV
BT RR P S RS AT A i 5 WHEESEE S 14
(& 1)o BIYHIHEREE G
1.7 3'UTR, S1. E. M #l N ZH §5 88 R 0l

SIS RNA il U0 S i B iR 28

H%HE RNA, #Ef7 RT-PCR ¥ 14, I35 (4 et
M RIFTEALTV) MR TE(NDV) . 15
RIGEE(DHV) . BIBYREE(AIV H9 WHRY), &IT
W% 2 (ARV) . HS3HAG 396 22 (DTMUV) . 55
HLER FOHT IR (RA) R ME R B B, 43 Bk ST
E. M Al N ZEH ) PCR 984 S B A5 ANF : 94 °C
5 min; 94 °C 45's, 56 °C (52°C, 52 °C, 52 °C) 45 s,
72 °C 1 min, #t 35 PMEH; 72 °C LEff 10 min.
SN S8 BRI, 3 i B R W M Fh VO e H R v
#EAT PCR =¥y Wl glifb . # glifb = 5
pMDI18-T #fki%E 4z, 1k DHSa BAZS400E, §7
K% 5 R BUFCR JEF T PCR W12 %58, PHEEE4H
b B FEARE R IR T

1.8 AMMME. RGEFHMH . PR AMEH
ViKiy

W4y bk ST, E. M FIl N &K 4l 1 NCBI
#47 BLAST Bk, 43 FHAE P34 MegAlign
M MEGAG6.0 #AF AT AT PR ANE 3 Z BL 1R 7 51
FRRIE DL R B 508 Ty 9 R G A e B, S %5 1k
ALFEH IR . R 3 i R A E Rk
AR R A3 B bk S 7h 3 R R 4 3R 4 Ak
[S1 (52 ¥K). E (51 #%). M (52 #%). N (52 ¥f)1P,
N FEL A Y3 NetOGlye 4.0 Server (http:/
www.cbs.dtu.dk/services/)ilFf T N-BHHALA 51 O-
WESEAA 830 o BLFHER A RDP 4, SimPlot #£47
HHHT

* 1. IBV B &34 5F7%)

Table 1. Primers used for IBV genome sequence amplification
Primer Forward primer (5'—3") Reverse primer (5'—3") Size/bp
3'UTR GAGAGGAACAATGCACAGC CATTTCCCTGGCGATAGAC 346
S1 TTGAAAACTGAACAAAAGACCG TACAAAACCTGCCATAACTAACAT 1760
E AGAAGTATTTGACCCCTTTG TATTATCGCTGCGACAAGA 633
M CGAGTTTCCTAAGAACGGTTGGAA CCCCTCTCTACACGCACACATTTAT 750
N CCATGGCAAGCGGTAAAGCAR CCACTCAAAGTTCATTCTCTCC 1300
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AE 24 FUMR - EF 743 B MR 0 2 H AR gt

2 ERFQM

21 WENTBESEE

Zoad [P AL PR IS R BEA 3 AR BRI 1M BERK
ok 28, RARRESE 5 AR, e IRV BN
2" Xt HRALTC M BEENE . o B BE MRS IR 15
SR, WRAARRILH PRI CE /) SR AR (A 1),
I FHAS A ZH 8 37 (0 IBV 8 1 Wk 5 1y bk 42 1)
LWL, HERR TR R IBV BEE PRI s Xt
3'UTR S AR S5 [kt B i 5 ARG
IR PR W ) RNA 4T RT-PCR %5, 1441y
5 BR/NMARE, ORI iy 45 R
Fi% 5 ARG R B 1G 7™ W) e 45 R e 4 —
#, @1t NCBI #E4T BLAST $64iF, £HN IBV
JPA, BT B kAT 24 GX-QZ170728,

bp M 1 2 3 4 5

2000

1000
750
500

250
100

1. HBEEH GX-QZ170728 3 AEEH iR I

Figure 1. The pathogenicity of GX-QZ170728 isolate
to the chicken embryos. A: dwarf embryo; B: normal
embryo.

2.2 AyESEHR S1. E. M AN EE Y

BEFHFRET T ST, N M Al E JER 4R
S99 43 5% 3 B kR GX-QZ170728 #EfF PCR ¥
W, PEE R BCS IUASE RO MHAF(E 2), ILTV,
NDV. DHV. AIV (H9). ARV, DTMUV. RA #l
BFE PR BE RIS IR S 3 o P 25 5 o
GX-QZ170728 Btk S1. E. M #il N %[5 ORF K
JE43 o0 1617330, 675, 1230 bp, 554w 539
110, 225, 410 MR .

7 8 9 10 11 12

1760 bp
1300 bp

750 bp
633 bp

2. IBV 9 E# GX-QZ170728 RT-PCR i & =4/ B ;i &

Figure 2.

Electrophoresis of RT-PCR amplified products from GX-QZ170728 isolate. M: 2000 bp Ladder DNA

Marker; lane 1-4: Products of RT-PCR with primer for S1, N, M, E genes; lane 5: ILTV; lane 6: NDV; lane 7: DHV;
lane 8: AIV (H9); lane 9: ARV; lane 10: DTMUYV; lane 11: RA; lane 12: Negative control.
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2.5 ArESTERRAINIE R4 AT
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WRIE TOC L#hFHh I gE, FEED AT ALK
ZERMME 4 PFon o AR b AR TS AH O R AL
(R<0.25), HF1i5E B2 AH [R] R J& T [F]— i 35 284 79 1
ERRME, DERE GX-QZ170728 MifiE 2 A, 5
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% 2. IBV 9 E# GX-QZ170728 LMERSEE
Bk H120. 4/91. LDT3 #%EEREINME LI

Table 2.
similarities of the structural genes (%) of
GX-QZ170728 isolate with IBV vaccine strains H120,
4/91 and LDT3

Vacel
AN S 1 0% E/% M/% N/%
strains

H120 78.6 (aa 75.2) 87.3 (aa 80.9) 91.6 (aa 94.7) 86.7 (aa 90.5)
4/91  99.7 (aa 99.1) 85.4 (aa 87.9)91.7 (a2 93.7) 86.9 (aa 91.2)
LDT3 79.3 (aa 75.9) 100 (aa 100) 93.2 (aa 96.4) 91.7 (aa 93.7)

The comparison of nucleotide sequence

% 3. IBV 57 B% GX-QZ170728 5& & #k H120. 4/91. LDT3 Ltk EEERIF R

Table 3.

Amino acid comparison of GX-QZ170728 with IBV vaccine strains H120, 4/91 and LDT3

Amino acid insertion sites

Vaccine strains

Amino acid deletion sites

S1 E M

N S1 E M N

117-118
H120 - -

(SQ)

102-103 2-3
4/91 -

(QQD) (NKT)
LDT3 - - -

220

(©)
216
V)
23 221
S (©)

http://journals.im.ac.cn/actamicro
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Phylogenetic trees of gene S1 (A), E (B), M (C) and N (D) of GX-QZ170728 and IBV reference strains.
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K L KB8523
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Arkansas Conn46
— Turkey coronavirus 785 Akrlllfa nsas
Iowa 97 IMK
JMK Gray
Gray -
L 0.02
0.05
L [E 3.
# 4. IBV 9 B#k GX-QZ170728 F ik 16 45 5
Table 4. The results of neutralization test of GX-QZ170828 IBV isolate
GX-YL5 GX-C H120 GX-YLI1 GX-NN7 GX-YL9 GX-NN12
(Serotype 1) (Serotype 2) (Serotype 3) (Serotype 4) (Serotype 5) (Serotype 6) (Serotype 7)
1:16 1:256 1:8 1:64 1:32 1:128 1:8
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IBV B#E 0 IR . B — 25 TAER A 7 XS RIS 1)
FOR MR L OZ BE R S ASTE IBV 958 U A
5o HEHSIE IBV X HA & 22 o BA R, [
FEEAR G

i bk, ARFRER S IR 1BV ik
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Identification and analysis of structural protein genes and
serotype of an infectious bronchitis virus in ducks

Wensheng Fan”, Ning Tang”, Zhihua Dong, Jiming Chen, Wen Zhang, Changrun Zhao,
Tianchao Wei, Meilan Mo, Ping Wei'

College of Animal Science and Technology, Guangxi University, Nanning 530005, Guangxi Zhuang Autonomous Region,
China

Abstract: [Objective] It is to identify and explore the genetic variation of an infectious bronchitis virus isolated
from 11-day-old cherry valley ducks that developed suspected respiratory infection in Guangxi province.
[Methods] The virus was identified by hemagglutinin test, chicken embryo inoculation and gene sequence analysis
of the 3’ untranslated region (UTR). The S1, E, M, and N genes of the virus were amplified by reverse transcriptase
polymerase chain reaction (RT-PCR), cloned, sequenced, similarity comparison, phylogenetic tree and serotype
analyais was conducted. [Results] The hemagglutination test was negative and dwarf embryo appeared after 5
passages of inoculation of chicken embryos. The sequencing result of 3'UTR gene indicated the virus was IBV. The
sequence of cleavage site within S protein of the virus was RRSRR. The nucleotide similarities of S1, E, M, and N
genes with those of H120, 4/91 and LTD3 reference strains were 78.6%—-99.7%, 85.4%—-100.0%, 91.6%-93.2% and
86.7%-91.7%, respectively. Compared with the reference strains, there is no insertion or deletion in N gene of the
virus except mutations. However, substitutions, insertions and (or) deletions were found in S1, E, M genes of the
isolated strain. According to the phylogenetic tree analysis, it was clustered into 4/91-type based on S1 gene and
LDT3-type based on E, M and N genes. The serotype analysis showed that the serotype of the isolated strain was
different from vaccine strains H120 and 4/91. [Conclusion] The strain isolated from ducks was IBV and the
isolated strain existed variation both in structural genes and serotype. The present study suggests that the prevention
and control of IB in poultry is facing more severe challenges.
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