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Amplification, Cloning and Sequence Analysis of S1 Genes from
Infectious Bronchitis Virus Isolates JS/95/03 and SD/97/01
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Abstract: The entire S1 genes from nephropathognic strain JS/95/03 and respiratory strain SD/97/01
of infectious bronchilis virus were amplified, cloned and sequenced. The nucleotide and deduced amino
acid sequences of 51 genes from (wo isolates and ten reference strains were compared. The results
showed that JS/95/03 and SD/97/01 were genetically closely related to M41 and H120, respectively.
So it is speculated that they were possible variants of vaccine strains. Two isolates were different in
pathogenicity, but they genetically related. Only 24 amino aeid differences were found between 31
glycoproteins of two isolates, and 15 of them oceurred in the region of the first 130 amino aeid
residues. A amino acid differece at the position 116 might be invalved in pathogenicity. The compari-
son of the predicted secondary structures of S1 glycoproteins from 1wo isolates revealed that only one or
a few amino acid differences were responsible for different antigenicity and structure,
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WE. 1f IRV FRIFEE JS/95/03 FOFRW R SDAOT/0 M S1 S EEATT IS RN E, SREEY
SIEEFS 10 TSR EHTTHE, SREMW, 1S/95/03 # SD/97/01 48915 MA1 T HI2O MBS X ER
ECETTREEEERATER K. 15/95/03 1 SD/OT/01 B ESLEMERE. HESIEAPHET M+ EER
WERHEPEHE IS MITH 130 HERED, 116 UERERTESFERMAFLEEE. HHERSI EOs) ZH
HEMET T WML, EEEH MR REERNYERIT SR S EH ZHEMTRELEARE,
X FRUEFSEREEBY),; S EH UH ;R FR M

PG #-S:5852.65964;Q78 XEBRE.A  XEIRS: 1003-5125(2002)02-0172-06

8 ¥ X8 & & (infectious br.onch'tt'ts B Coronaviridae), TAR TR BB ( Coronavirus ), IBY
virus, IBV)B FERE B Nidovirales), BRI E RERARERN, EEREMATFER REMIERE

5 A BA-2001-09-24, FEEIH ¥, 20020104
* BEWH . ETEARMEESE A (3089329) THE HEHEE ST H (LKY9185)

TRt TR (1964, B, IR H 4B, ART A GE, AR EEERMEEHERE T, ﬂEEﬂi*&$ﬁiFﬁﬂ‘"‘c
= HREH . Correspondence author.
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BESK, UEWEER . FRRE. E-EMERK
THREOUFRIE. HEMMA BTGB B IERE RNA,
ety 27kl BB T EEMEG B R
BEAGS.BEEEMAERTEEON). SEH
BERBEEEMARSH, B HB\ YT
EMESHER, NBSIACHmS2., S2H CHwmA
—AEREERE TREEENIE NS RN,
S1 MR EF =M TR, 1BV EF 4 RNA FFHH %
oAU, ERERERE T RE FEEHM
BERIMAS B ER AL, ERETENEAE
MR TR BB AR TRy E i,
KRARFH. BYHEPMRESTRETR,
BS1I EHTRENER. AFSIEEASREY
HEEYFENEEE R, FTLES M (HD R
HBTM(VNIREH =L, RRENEESEERE
B3 NSRRI R E S EENTE S
e fE A, A, TLARBRF#E# S1ER
EMEFESHF IBY MEREE, B 1B MHiE#E
HEIEKIE,
EHRSANTHE TR ITEBEERFES BV H
FAEren S1 2R, AU TR EaREENE
HREARFF BT T LEMSH A3 TFKFE L
¥itT 1BV I RHLH.
1 ®MREFE
1.1 #%
1.1.1 =& BV IS/95/03 1 SI/97/01 £ 5 5
AERNREERE T ERE. 2ETHH NS
MRl AEmRLAEERREH
WHERTT.
i.1.2 BRMER Bk pMDIS-T 3 H TaKaRa
(KE)ad]. KT d IMI09 R Rk ks
RmERWERT.
1.1.3 EfH R¥EFE MMLV RT.EEH
T4 DNA ligase, RNasin, Taq K., FE o £ W 11 &g
BamH 1 .5qaf 1#1 Pst 15X B Promega 27,
DNA T B FRHE DL-2000 & ADNA/Hind MM\ H
TaKaRa( 7€ ) 24 7], RNA 4 k£ %] & (High Pure
Viral RNA Extraction Kit)#l DNA {h i &tk [ g 3
7 &5 B 4 Boehringer Mannhein 4% 7 #1842 4+ 5]
P
1.1.4 74 %8 GenBank b2 FF iy IBV S1 #
BT -3 4.

S -primer: 5 -GCAAACTGAACAAAAGACCG
ACTTAG-3

3 -Primer: 5 -CTTACCATAACTAACATAAG
GGCA-3

FETERES EEL2FR . H9 S EEH 55
FRGFEANMAEY 2 ZEEFED|. B TaKaRa(k
=) AEIE S AR
1.2 HiE
1.2.1 FHHEMBESEE BYHERWHRE,ERH
10d B AE G, 37C B & 40h, W IEE Wi,
2 500¢/muin, B4 10min, B E#E, - 20C %@ 3 K,
3 000c/min, B 4> 10 min ¥ A PEG6000 1 NaCl 2
BB H 8% T 95g/1., 4T H 18 5 3 it
10 0001/ min, 4T &[> 30min. FLIEAE R PBS IS
BIH BEEBETHRH &1 20% ~ 0% R
R b, 35 000r/min, 4C B0 3h 5, AR 40%
~50% L H S BN, PES BN EEE, B A
PEG6000 FR 288 51K 53, B B ME 48 0 M EEHE
1.2.2 RNAMER  BURSR | 100pl, %
RNA LR 7 &6 R F i B R B IR R & RNA,
BJG ¥ 10ul. 75 RNase B KA, SLEP#HIT RS
1.2.3 RT-PCR RT 1 PCR [& [ ¥ 7E PR 4 1 {Y
{ PE2400. Perkin-Elmer Applied Biosystems) FHETT,

RT-FHEEFEMFHE N . R RNA B
Bul.. 3 -primer { 20pmol/L) 2ul., 5 ¥ M-MLV RT
buffer 4pl., 10mmol/1. ANTPs 2ul., 25mmol /L. Mg-
Cl; 2ul., RNasin (40U/pl. ) Iul, B-LE DG, B
65T, 15min f5, A M-MLV RT(200U/pul., 42T
Th, )5 95C Smun KIEREFHE, SHEICRH, i
7 PCR R F¥ .

PCR:; 7 (K FL N 100pl.. R KA FE, RT
40 20pl., 10 » PCR hbuffer ( Mg?* free } 8ul.
25mmol/ 1. MgCl,2. 8., 5"-primer { 20pmol/1.) 2uL..
BALK 66.2ul.. R, 94C B Smin, M Taq
BE(5U/pl)1pl, SRIGH#EA PCR B3R, EHF LR
92°C 1min, 45C 2min, 72C 4min, T3 40 k., (&3
S, 720 M 10min, FIEE 4C /7. PCR &
PHES 1% EB OB F @ik, BT T RES
.

1.2.4 PCR™HMITE PCR=HF 1% HI5FE
Bk e, VI B9 &4, B DNA a1k 5 iR )
S MWUEER P DNASRIS S THkEE Kv &
FHEHM A, HiEY) DNA 3 241, pMDIS-T & &
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{50/ 1.}, 2 » ligase buffer Sul., 10mmol/ 1. ATP
Na: 0. Spl., TADNA EIZE (3weiss 1/ ul)0. Spl.,
BAIK 1.L, BORESE, 2CHH 2h, 700 Kb
VEIERE, - 20CREEH:

15 5 5 P g (b A B AT B B TMIL09, it

HEES R A EER LBIEIERE, 37C
NWERER. DERIGEIERURS., HH#T
PCR I BB Y, PR BAL Bdr
i.2.5 F@iy EHEBERAOBFELEHR
TaKaRa( & )A R MBI M. FIAH M3 BRI
£ DNA Ml {2 { AB1 PRISM™377 B, Perkin-Elmer
Applied Biosystems) YT B AT, SR IS FEFFI T
TR & R — 314 8 b I PINGE, i ad B 3 F RN
R RIS, BNE S| 2R 2 K.
1.2.6 FRSHF G FET S NCBI ML Gen-
Bank FAFFH) 1BV S1 2[5 £ 7F i1 84 H
¥ 5 F DNASTAR #% {4 ( DNASTAR Inc. Madison,
WDEITERN RIEEEEM T ER TR,

ATt EsSEH SI EHFITE Gen-
Bank F B9 B F 5 4. Beau, M95169; CU-T2,
U49858; Gray, 1.14069; HI120, M21970; Holte,
1.18988; M41, M21883,

2 HER

2.1 1BV S1 EEAK RT-PCR 118

IBV ]S/95/03 #l SD/97/01 74 -5 SR EIT 4
—% 1.72kb i B, 5THAM L5 RAFT (P 1),
2.2 IBVSI ZEANERSEE

# RT-PCR P41 3 S # ik pMDIS-T #
B, KRR M09, K R, R I
& RECUE R, DRk R 5 E I HE 4T PCR,
Eidage 1. 2kb W, B B H T REE, W)
#74.4kb ) RHF, BamH T H Sar [ AW, 1
KAGHI R L7 2. 7kb BRI 2), IESE BT
Axh, 5 P A R R B 6 BN pMDJSS503S1 it
pMDSDI70181 .
2.3 FIBE

LAECAR BR #0817 PLRLGE, 219 Blast
PP LRGESE B = 7% BV S1 ER, WELE
N1.72kb, MERS SEELTERIM 2 .
18/95/03 1 SD/97/01 1Y St ZEH 75| H) £ 7 Gen-
Bank I % 3, ¥ ¥ 5 % 5 b AF208239 f
AF208240. S1 B FFIHEEMEEBFFI LT 3,

bp
2000
1700
1000
750

500
250
160

B 1 OBV 15/55/03 1 SD/97/01 $hf 51 EE RT-PCRITMEE

ALTS/05703 B, SD/97/01 $RC, BHERT B M, 2> FRATE.

Fig 1 RT PCR results of 51 genes from 1BV 1salates JS/95/03 and
SD/97/01

AL I8/9520% stram; B, 5Dy 97441 strams O, MNegatve coneal; [0, EINA

malecular weght marker.

A B M C

D,
23130
94
8318
436]
2322

2027

bp

4400

2700
L7040

M2 ®&8 GEMA pMDIS503S] M pMDSIN701S1 MBI K E
A pMMIS¥SIS]T BamH T W Saf I W E& ¥1; B. pMDIS950351
BonH 1 8 8 ¥1; C, pMDSDO701S1 BaemH 1 22 % #1. D,
LMDSDYTOLS BamH T RI Sal 1 WEEH: M, 7+ F B RAE A-DNA/
Hind M.
Fig 2 Resncbon enzyme analyms of recombmant plasmud pD-
159503581 or pMDSDS70151
A, pMDOJS950351 digested with BamH 1 and Saf 1 B, pMD-
1395033 digested with BamH 15 C. pMDSD970151 digested wrth
BzmH 1 : D. pMDS[YT01S1 digested with BumH 1 and Saf 1
M. TINA melecular weight marker A-DNA/ Hend 1T

2.4 R3S
2.4.1 [8/95/03 #1 SD/97/01 RS H T 1BV &
St ENZTRNEQMEERTFIHE

#H Clustal 245 JS/95/03 1 SD/97/01 ke
S| EHEEFRMEOREERFISHEET e 18
FREPRIETT T EORS (R OFE LW i 4). 2
WERH 8 MER AR ICENEE, | #d JS/95/
U3.50/97/01 . M41,H120 ] Beau AN, © 112
R AERMEERFRIRBEEZND 97. 0% ~
99.7%f1 94.4% ~99. 3% ; | EAIE Holie . CU-T2
I Gray B8k, B {72 1A % 1 B E88 7 9 [0
TRl 82.3% —82.7% M 76. 1% ~79.2% . &
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A PR B T () B T AR R LML B R R R A B O

HiEmER 2 Ed WA R MG AMREIE,

79.6% —~83.7% 1 73.2% ~78.2% . TREMHKE  SHTED S1EEHT.
18495/01  MLVTPLLLYT LLCYLCSAAL YDSSSYVYYY QSAFRPPNGW HLHGGAYAVY NISSESNNAG ol
SDOTGL - - - - - - - - - B T e I LR L ] D- - - s eeeieae meeme-aaans
SSPGCIVGTI HGGRVYMNASS 1AMTAPSSGM  AWSSSQFCTA HCHNESDTTYF \THCYRYDGC 1240
e BE-T-vlc ccmcczan e S ¥ oomoocaae e KHY - -
PITGMLQKNF  IRVSAMKNGQ LFYNLTVSY EXYPTFRSFQU  V¥NMNLTSYYLN GDLVYTSNET 180
....... -
TDVTSAGYYF KAGGPITYKY MREVKALAYF VNGTAQDYIL CDGSPRGLLA CQYNTGNESD 240
.................... cevRaan-- e . e e e e aaa -
GFYPFINSSL YRQKFIVYRE NSVNIIFTLH NETFHNETGA NPNPSGYQNL QTYQTQTAQS 100
..... T.--.. e~
G\YNFN_ES_FLP SSFYYKESNF MY GS\ HPSC\ RLETINNGL WFNSLSVSIA  YGPLQGGCKQ 160
SVFSGRAT(.C YAYSYGGPSL ChGYYSGELG LNFECGLLY)Y VTEKSGGSRIQG TATEPPYITR 420
.................. R
HNYNMXITLNST CVYDYNIYGRT GQGFITHYTD SAVSYNYLAD AGLAILDTSG SIDIFVVQSE 440
YGLNYYKINP CEDVYNQQFYY SGGRLVGILT SRNETGSQLL ENQFYIKITN E_I REERRSIT 540
....... ¥ f e e e e e e e e e e e e eeme e e e e mame e e emee e = R
EN\ANCP&‘lS YES Cleavage site 551
L - between 51 and 52
(43 HEE AT IBV )S/95/03 71 )S/97/01 ¥RAT S1 EHEERERFR
Fig.3 Complete deduced amine acid sequeces of S1 glycoprotern {rom 1BV solates JS/95/03 and SD/97/01
Potential glycosylation snes { NXS or NXT, except where X=F) and cleavage srtes between S1 and 32 were underlined
| IS/95/03 M SD/97/01 ESHE 16y Bk 51 XEFSIH
Table 1 Comparisen of nucleotide and amino acid sequences of S1 genes from & strains of IBY
FHMFPIRESE(%)  Nucleotide identity{ %)
1 2 3 4 5 i 7 &
7.5 97.5 800 83 5 97 7 T9.7 992 1 15/95/01
95 3 97.0 79 6 83 4 99 7 79.8 97.1 2 SDYer/il
e 94 4 9s.3 0.1 83 3 97 4 80.0 97.9 3 Bea
Ammo acid 73.8 74.3 T5.4 82 7 4.7 82.5 an.2 4 CU-T2
WEHE %) 77.0 76.9 77.8 79.2 B3.1 82.3 83.7 5 Gray
idennityl % ) 96. 3 949.3 96.3 75.4 T2 T9.h 97.6 6 HIi20
73.2 7.2 TAZ 75.3 76.1 731 &n.n 7 Halte
93 0 91 .8 9.9 740 77.2 96 1 T30 g Mil
s 144 (U 6 THARMIEN,
e P FE B AL L 5 (NXT 8 NXS, X B P
Beau =
LT3 LIShI AR B E R )M IE R T, B 1 BHEK
G .
———— T W, B Beau FRTE 271273 it — A& R 16
[E1l 120 luo qu by U 10 "

sh, Hom 4 8 R 17 4 [ BRE T, B Holee
FRTE S1~53 (s /b — Rk & 17 2 4h, B
RENIR T, ENTE23-25 MEEBRUHK T8
LT - THEREMA A, B ERER, FREE G
T EZEMNEELEEE L ST N BER

M4 EFIBVSI HEFEMTIM AR
Fig-4 Phylogeneunc tree based on amino acid sequences of TBY S1 gly-

coproteins

PRSI TE S1 REHEERYR EEEEE

R0l 537 M543 PEERAA, TBK [ BS
HEe MTEERAE. FRRNGENR, 21
FHATE 120~ 121 f1 139 ~ 146 i, CU-T2 ¥R {F
120,139~ 142 B 143 (iFA T 6 TE&E, Gray 2
TE 120,121,139~ 142 1 143 (T3 AT 7 1 HHBS,
{B7E 146 L UEESE T -~ %, M Holte FRURTE 130~

F.

B+ Cys REAZ B T @UER, X 8 U9 55+ ok
RETFORIem . 2R Ibfk L, [l B 0 BEel F 221
#EM S EQT Cys MBEMASSEHET. T
BHEMTHE Beau BRTE 267 W Z  — Cys, A 19
TR IS TEMETE -G T EEREY



http://www.cqvip.com

176 o H

£ OO0 http://www.cqvip.com|

N # ¥ =T

17 4 Cys, Gray RIS 16 fIEh R, (BES 11 (L8
T A BN BHE Cys BT SE -5, W
AEEBHERET 15 T Cys MEBERTL -HM.
2.4.2 ]S/95/03 M1 SD/97/01 ¥ S1 ZHBEHM
FEOMEEMET RET B FEM

b g EE B F A, 1S/95/03 1 SD/9F/01 4% 1E it
& tar R 5 MAL 1 HI20 8R% R FAE, J8/95/03
5 M4l S1 EEETENE S R E T2 5
H99.2%F 98. 0%, M SD/97/01 5 HI120 [H 73
2 99. 7% 99.3%. JS/95/03 #1 SD/97/01 [H] Y
1 1E 6 E W HAGE, BATH S| EEE FM AN E AW
BEMEMETET SN 97.5% M o5.3%, W&
it S1 BEEMY 537 A EERAR. SENEEL
M Cys i MBBHFEL . EfIZHEE 24 1
BAEMME R, K7 15 MT a7 130 2, WEHK
SLEAOFE SR ~537 U ESHERMNFER

RPFRR. % 4L A S1 1 82 MR BALE,

BESI EAEERENFAITIEHY RS
FHETT TR s F . 2T SD/9/01 BE,
JS/95/03 ¥ SLEAFH 20~ 100 S EK[H, o HF
IeE MRy E, W p-dn &M g RN ERY. &
WX EEEMERGTES 2 T EERNER,
18/95/03 ¥4 19 1194 L E XM 750 H Ala 1 Ser,
m SD/97/01 M 5510y val #1 Gly, EHFEEFT,
J5/95/03 BRTESE 380~ 400 (L B H 8 [H] i FMES
SD/97/01 55, M T S W B i, M skiE F 2
TRERMER, IS/95/03 #E 390,391 M KK
5318 Gly 1 Leu, AW R REERXMEIE
PR AR, T SD/97/01 ¥ 4 B %% Asp 1 His,
okl e AR SR S 1. AL

PIBEER SI ROMAT 18 T E AR E B YMBIK
ALY A E ST

L0 F £ A0 L00l2u140L60L002002 ZRACCEQZO0IC 204G E G204 M2 INA086 B GRII52 0541

LI | [ ] H u |
Pl D Bl B INIEE(IT laN BO¥

lEl T I i nar j i1 [ RN R TENEE ]
¢ [ ] [ o i opigm nili
4.5

a m Alpha, Eepons-Chou-Fasman

Il mpie W 2 iE mEE uEads Fepons-Chow-Farman
Ik 1 0 1 k11 I A Tum, Regons-Gamuer Robson
11 h 1 I 0 ol Regrons-Fazvuet- Bobion

8 Hydraphulesty Plot- Kyta-Toahitle

N Anltgeruc Indes Jameson-Wall

Z0 40 66 B0 109912 (C40LF02 2R COZF 2R FPECZN0ICMICZ4LSMA0A0I42034195MA 0502 AC4T

A | B | 1

Ly | BN | T X J1 N N il MnE
Bt gy mawvl 0 ovemiy b (mn

C 1y 11 T 11 D+ N1

5 )5/95/03 1 Siy/97/0) B ST ELIAY
Fig-5 Predicted secondary structures of $1 glycoprotems [rom [BY strains [$/95/03( A} and SD/97/01{B)

3 i

S| BEAR 1BV I FERPENIE, WERR
MEMEREN R EFEER S EAT R, BHER
HEHERHE S EEMNERAJLUE RS T RO EH,
FRE R rEAEOR R M BV S50 S B
HEENFR, Y56 1 &Z 8T T b, &

B W Aipha, Repons-Chou-Fasman

Ilgl HgEE W ¥ )E WF ® 3ela Regons-Chou-Fausman

BEL AN 17 I EiE B O Tum, Bepons-Carmer Kobson
i T 1 00 1 Cod, Regors-Gurmnuer-Robson,

B Hydrophibicdy Flat Kyte-Doclttle

m Antigeruc Inden. farmeson-Walf

TR EHMCA. [S/95/03 B B, SD/97/01 BE)

ARMTFE RN S1 EAMEENEER AT
Hralh 79.6% ~99. 7% F1 73.2% ~99.3% , TR
PR, MEME TSN TES S EEN. &
IR AL, RIR S REME B
AT T # M 5 8. 1$/95/03. SD/97/01 5 Beau.
HI20 f1 M4l B S1 ZE B ERE, EMNREF 1
BE. IS/95/03 10 SD/97/01 i S1 B H 5 515 M41
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1 H120 # kB8 #OE . EFF L 15/95/03 5 HI120
] AR, FE S EEBEFMIEARK
ERpEEEw s Bl et 97.7% M 9.3%, BT
H120 M HfE AW, B M ERE
RO HEREH R TEESREETEN TR
¥k

IBV 81 EAM N i, BT S1 HE HHHT 300 TE
M T R RS, BB E X Chypervarible re-
gion, HVR)B 10 KT R A E 15/95/03 # SD/
97/01 RN M RIESLT M T B E R, BT
S| EREMEETMAAEEMYE RS, A&
*97.5%95.3%., EIIMSIZEATH 24 +H
MM ES, B9 H 15 MR 130 S E &M,
e W, S1 EA N wWAf 130 MEEM, LHERE
101~ 130 M (HFH 7 TEERNERIRFTER,
TROECATEREEMMN TR, ZERSHER
BEER -, WA FITERSI HH SR
GRS E - FERERNREE LHER. LR
B— R RERREN ERIIEN, W
WA EMM TR S S REMEHR AN
FitERR ., LR, BMME R SERERESE
EF BUOREKFENERTIFFSIEREMNTRKE
WM/ R RN T, EERTHESR
—EREE e mEE X ERNTE.

IBV SHA M SMAES A SRERE T
mENBUHE AL EEY, ERFEWRLIES
R R R EHAE S ZREMHER, BRI
[Fl IBV # B[ BURE A A ZEEERN s 7&
i, SR R M. FRIE Bk HS2 59 H HI120
R T 126 [ HEMP TRV, MER A&
V5/90 FIERIER ViceS REF 126 MEEMTE &4
TR MO EY Asp RTEAGHEN Gly, TE5HEHE
FEOE RIStk g, MR XA TR, B 126
MM H AR ER, AWRERN BV #
% 15/95/03 1 SD/97/01 M HEHE TR 05
WOETIESI EAGME 126 MAEMATSE 20 ©
AEMMEBEEST HTFEE 6 THEKRHER, I
116.117.118.128.129.130 i . 1S/95/03 fEiX & {ir

5 R 5T 518 Arg. Tyr. Lys. Asn 1 Phe, J5 /M
45 M4l BEAH R, T SD/97/01 3% Lys, His. Val,
Gln. His 1 Ser, 5 H120 48[, &-F M41.HI120
1 SD/97/01 ¥R R PR RIS, B, I0F 116 fiL
HAER RS M ERABRENAS EEIEE
FHX, X B R L.
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