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BELMISEXRSPERITHERER S1 EEH
SFEE ISR E DNA REHNSHRE

TE{ rxem ANED EW#H A X FRR

(FEREHSREFREERFRS SEEHEAETREATRE WRE 150001)

# B MERETFRESFBEMBERMETSTRRERITH QD %5 K SL £E DNA
HITTRE.FH 4 DNA SEMYHEHR. RT-PCRI# QD FHM S1 £H, K 5
3" W4 B AT TE W S8 A TR E pUCIS 4 BamH I/ Hind I 005, EXBEFEH
T AMEFEA TR FHEE IBY ik S1 SEEEBEH S QD 4 S BENEA TR
RR A F&EEE, K H Haelll, Pou 1 Xba | SRS WA T 51 Z2F DNAH#TT
B a4 M E QD Bk S1 BH S REARHEYBFTH LS IBV M41, H120,6/82 &
Beaud % &Z R FF 0 4 e B0 1, M8 T QD # 1 30 DNA %@ 2R /e, I E
S eE RS, MEFEETREMNERER, IBV S1 E DNA R FARBEES IR
EERERROPASE, BERTWAERE, W E R ERE S AN ST B A
¥ LR RTHTR

REiE NERETSESARE, AEE S EE, S TREE, FASH, DNA R
SES Q89 XEEIRW A XEES 1000-3061(1999)03-0305-09

REREFGUMBZR LT K, BOCBRERHERS, FRRATHMERHEEE
AEE. FMHFHEE BURKKRERFEERN &, B8R, ERETYSER
(Avian Infectious Bronchitis, IB)M B R SHT™ELAEREFB LYW LR, REEH
B G BB —ERE LEH T RN IR, ERa SRR B E
HREMNARE, TREE, fEEFFAL. AFEEAE HHHEREURSFH U
FFRERERAENESHERRENREGBREERREATEAMAEE, BaESRET
S #Wi3F (Avian Infectious Bronchitis Virus, IRVYL M HFHEI A S U R EREE
AERE SREFANIRERZ YA EEASFERNRERETREEXEEY
JEEIH]O

IBV £ AR Z aHENETF ZEFEFEERNER, EURFRYEERREY

FUTRRETER, C2RH,SEALNF 2~-3 M EERNBERAFTESBIFNR

RS R A 12, R R R AL 2 O v MR ME A R MR T R AR R O, B AE
ARH X IBY RS ESR, WO FEDFEADRIVA AR R ERETH
HF B HEAD FRPFHFRARM K AR #E B REENEREL, BRRER

* EFB G BATERNFFIN H (No. 85-44-01-44)
WeH H 32 :1998-03-02, 5[] A #1:1999-03-15,
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&R S0 - TR0, BT A0 2 BT H: S B R 1Al DNA e X AR A i TRE R E
EWEIE .

1 #HE5F&

1.1 &E
# 1 Fr7 QD B E SR ERNIRIEE S S S Sk mER 4
MEFNSRSZHFEHEED -,
1.2 S1 EAMSFRE

Table 1 Si:cesfiif}:oiﬁ:?;}?fj:in this test ERBLREEBEELL RS
YU R BN 3 SDS- T B K SR 400

Strains Sources #FHHFE A RNAT ;2% IBV Beaud 1

1. M4l American BXFIS, W HE R T

2. HS2 Holland IBV St B FH B TFRS 54, W54

3T Austzalia BERELY 1. 7kb, HAPTE 35 5" 840 Bl

4. QD East of China F BamH T # Hind I B ¥ 35 9 137 &5 6

Note:1,2 and 3 are standard strains, 4 is isclate, A TFE .

LURREZEE M RNA SR, &£ EFSIMMEI T T, RER S HE 5 DNA, MK
cDNA F## PCR ¥ 1# S1 2H DNAP % PCR 946 A SR K pUC18 By BamH I/
Hind i S BEA TR, ik E. coli IM83 BRZ5MM, Amp FTHER o HAMNFEE A
RRLAREE
1.3 HHEEWETE
1.3.1 Southern blot . FAIXEBEPCEEEEELE XM EE IBV £K S1 #£H
4 Fow PCR-1ISE 4k, FEHLS 9075 #1 & DIC R0 A4 BRI L4 R QD #% S1
FEFEEHEFE pUCQDSL #4T Southern 2235,

1.3.2 EABRNAMEYSIN. ¥ Southern blot I R IV EHBR R L, BamH ] £
HALSE, kAT 4 F &, MB L BamH 1/ Hind [0 EEY] pUCQDST, EIHCE £ 1.7kb
#) BamH 1 /Hindll }7 B
1.3.3 S1 EFE RFLP 4¥7. Bk QD # S1 #[E PCR =#, 25|l Hea I, Pru
I # Xba 1 FMRHIVEREEREEHE L, 2% SRS BERT 1K, 2401 QD % S1 £ E & [F H1£85 47
¥ B £ 544 ( Restriction Enzyme Fragment Length Polymorphism, RFLP).
1.4 QD ¥ S1 XE 5 RE T XEEFBFFI S

.Southern blot 2 BEU)--8T IEHHEY QD #k S1 EE TR F N, IR ERICH pUCMIL3
Forward (-20);E A 5140, A 2.0 /¥ B8 DU A& AL 00l K "3 | 28 X 41, [ B RE
H5 IBV M41, H120, 6/82 1 Beaud %5 bR i S5 51 34T Ho 58 4047 .
1.5 QD % S1 XK DNA £ EREAFRNWEE X G BFHEI T

¥ pUCQDS] iRy S1 B E K B A pSYS38 8k, TH 3 M3 A TR LEERF
TAA, BRI BRRER SC ¥ RT ST 2 H f Bk B pSY-B-LacZ B9 SV40 3 3 TR
F T i, SV40 polyA B EE T Ll H AL LacZ HEMF BV S1 #£H DNA EHER
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¥ pSYQDS1, KB M2 PEG &k pSYQDSI 5T PBS, LL&: L4 300pg #5IRAN
RESRE/NR, 4 RS E S8R TEEREPRRE,

2 HEHEX
2.1 S1BEMNSTFREREE %2 1BV S1%E RFLP HARAXESB

EH RT-PCR H & ] fL I Table 2 §1 gene RFLP patterns of IBV strains
HIRB SRR S and their deduced genetypes
1.7kb 89 DNA H B ( f5 3% E R, IBV strains  RFLP patterns of S1 gene/kb  Deduced genetypes
EHEFEREEYT METET AT M41 0.9, 0.5, 0.3 Mass
M41,H52, THIREFE AN FE H52 0.9, 0.5, 0.3 Mass
HIXAY 17 4% IBV S1 ZH, E40 QD 0.9, 0.5, 0.3 Mass
REEEZEERE)BEA SRR T 0.65, 0.55, 0.3, 0.2 T

¥ pUCQDS1 BamH T &tE1{k 4
TN 4.4kb, BamH 1 / Hind [ EG U] T BT 1. 7kb A 4ME DNA F B ; QD # S1 EH
BEAFKN A S5E IBV £ S1 BEZBRHEST H I HME Southern blot 24738 KA 3 Hae [ B8
VISt B G R 200, QD B A 5 M41 il H52 #§[F & RFLP 4 &, [E 8} Pou 1l B9 ES V] 55
RA#H K QD 5 M41 R4y, B RmME 2,
2.2 QD ¥ s1 £E S ERWERXFI S \

L M13pUC(-21) Forward (& A1 3[4 QD #k 81 £H SR ARX M EMESREE
7, QD % S1 EE S'MEERFYS M4l m FRE. EFNEMNESEDT L 1
B B AT 8 380 MZ BRI 440bp §1, QD 5 M41 (UERHH ST/ 131bp LLFHE—
AEE, B MALB CREH QDK G, Bl S1 BEE S 41 MEER B M41 1 Ala 2485 QD
i) Gly, % FIEE 99.80% ; M 7L 440bp &, QD 5 Beaud FATH A 13 PREARF,
PER RN 97.10%:QD 5 H120 FIE&E % 96.36%, 5 1BV 6/82 MR HERREH
66.59% . :
2.3 QD ¥ S1%HDNA fFFREFRNWREREBHFRESR

LA Pou [ BEH] pUCQDS], £ R 2.3, 1.6 #1 0.46kb = &%, R BN QD S1
EEHHEE MR Pou [ BV E, T Pue [ 1 Hind I 3EE ] pUCQDSL, [R
0.46kb M1 2. 3kb By BY ik #EE FARAE, Wi 1.6kb fr B /b, HHELEE 1.45kb WAL HE,
FHY Pou I BB YIOL A 02 F SL FF A 378, B w47 549 0.37kb, [H 1Y pUCQDS1 #Y
BamH]1 F B, #§ A pSY 538 By BamH I i &, AT % EcoRI £ 1k & 4.9kb,
BamHI B HI N 2HF0 3.2kb B pSYS538 FAEF 1.7kb #) S1 B, R QD # S1 EE O
A pSY538; Lk Pvu I BEUIFAVE S RE, AT T HI£9 0.6kb BRI WA I B EMEAR
B, BI7E S1 B T#ESIAT pSYS38 =4~ ORF JE A FETL L& 1L & 5% TAATTAATTAA #
Sma I i 45, B4 % P5S38QDS1, pSY--LacZ 2 EcoRI F4AEEHIJE, b Klenow B¥5e 44k
¥, B Hind I 1788V, FYL 3.4kb F B8 5 P538QDS1(BamHI/ Hind )1.7kb K B
P, HAL SRR L Hind I A EcoRI 2844k, #3349 5. 3kb, Bam HI/ Hind [l X E§H]
W1 3E 3. 1kb, 1.7kb 1 0.48kb = &7, Pst [ BEYINIK 4.2kb I 1.1kb P&, RHEH
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SV40 B30T, SV40 58 FH SV40 polyA (S R T ORF # S1 ZHE DNA ®RER KK
¥ pSQDS1 RN . UHEF DB ERERFFPMyE, &R 0E 3.

#3 QD S1 XE DNA £ REMHREPI0HE
Tahle 3 VN test of QD SI gene DNA vaccine

Groups Chickens embryo Na, Immunogent of VIN test Embryo stunt  Urate deposit in kidney
Immuno-experiment a pSYQDS1 0 0
Immuno-centrol 5 pSY-f-lacZ 5 S
Control 5 5 5

3 i ®

KA IBV M41, H52 BBKFIE T #REFE LAY RT-PCR 76 o] i i 2 E A6
HUKH BV SRATHE R S1 B (B ciiE). .

Haelll RFLP 4+873R 8, QD A H 5 FFRIE 1BV M4l # H52 ME AL, RN
0.9,0.5 #1 0.3kb, M/ TS HMEAFE T #M 0.65,0.55,0.3 F1 0.2kb BT ; Mo
R5 QD BRI R FR I L OB HEA L5 2 S5 B0 25 RE A — B, B R LS B —
#R LA G| X8 R R GE AR O B IBV LT #E R

QD #k S1 X 5" A R FFIM M ¢ 5 K S1 ZEF RFLP 447 B 8 R —20G F 5
ERNHERER, QD ¥ S1 EE s'MEEX(HVR) FF 5ERER 1BV M41 & HE—E, |
THRIE 99.80% , [ 6+ 5 H i % 1 FF 0% & & 1BV Beaud F1 H120 4 [ 78 2 44 SI W X 3
97.10% 1 96.36% ; T QD #5 % IBV 6/82 BRAEHEERE 66.59%.

B HAET QD # S1 EFE DNA R RE TN, IR ES RE /RIS, MRS
AR R A ER T, IBV St HEH DNA S ERERREES /MR- EMBHERO THR
&, R RN AERE,

IBV QD # S1 Z2H M 4T RS FF i A5 Wa 794 A ERT IBV #
EREFHAMBITT TR SEREZSERLFRETERITERSER ST ZEH DNA &
e F2 18 SR (R T B R SR SRR S A, WP B B R T 1B B A MY AT,

2 F X W
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Cloning, Sequencing and the S1 Gene DNA Vaccine of Infectious
Bronchitis Virus QD Isolate in China’

Jiang Guotao  Bu Zhigao Liu Siguo  Kang Lijuan Qi Xian Lu Jingliang
(State Key Lab of Veterinary Biotechnology, Harbin Veterinary Research Institute, CAAS, Harbin 150001}

Abstract One local strain of avian infectious bronchitis virus { IBV) designated as QD from the east
of China was identified and used in this test. The gene encoding St glycoprotein of the isolate was ob-
tained by RT-PCR, cloned in E. coli. and identified by Southern blot, Restriction enzyme fragment
length polymorphism analysis (RFLP) and sequencing. To investigate the probability of DNA va-
ccine in controlling 1B, cDNA of Sl gene was transferred from pUCQDSL to pSY338 for adding end
code TAA atit’s 3" end. After that, the fragment containing intact open reading fragment of S1 gene
was inserted into pSY-B-LacZ at downstream of the SV40 enhancer and promotor and upstream of
SV40 polyA signal to replace the LacZ gene and the plasmid was designated as S1 gene DNA vaccine
expressive plasmid pSYQDS1 . Soluted in PBS, the plasmid was injected into quadriceps muscular of
mice at 2 dose of 300ug. Four weeks post intramuscular injection, the seum of the immunized mice
was collected to neutralize IBV on SPF chicken embryos. Results demonstrated that the S1 gene
DNA vaccine plasmid pSYQDS1 could efficiently induce the neutralizing antibodies in mice.

Key words Avian infectious bronchitis virus, S1 gene, sequencing, DNA vaccine
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