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Bt 210014)

WE: Bt 32 X PCR W5 i BLY S5 5 Yotk B W 2038 (TGEV ) YLIR 4 B4k 1S2012 3L 41, 97347 1)
ol pMD19-T BARFEI A, FH DNAstar #48F 152012 R K 41F 55 GenBank FPHAD 13 £k TGEV KR AFIIE I
TESERIFEE (PRCV-ISU-1) JPFEAT Bt LUK R 43 BT, IF-22 il 3 PR kA, JS2012 JE PRI 751 42 K28 542 bp,
AALFE polyA, FEFAHMHES A TCEV ML 1) F N HES ¥ . 5'-ORF1a-ORF1b-S-3a-3b-E-M-N-7-3", TGEV JS2012 %
B ORF3 FLRFI Miller 2R 7 —AEA 2 KA BEAYERIE . 1S2012 B9 S FEHIA Miller M6 L& Virulent Purdue 2 />3
FEHRA FAEAYFFNEFE . [ Virulent Purdue #b, 4y Purdue #R7E1 123 ~ 1 128 bphb¥g A 6 bp B JS2012 5T
4 Miller #% & Virulent Purdue —Ff | BAMEA B2k . 1S2012 5 HiAl TGEV 4k 22 18] 6958 58 % 5 [5] 14 98. 6% ~
99.9% ,5j Miller M6 [BEEET 51 [ IR P 5 5, R4 6 R i, W8 T Miller 41, 55 Purdue 4 ARG

KR  SERNES MR EE(TGEV ) 3 2R, P
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The complete genome analysis of porcine transmissible gastroenteritis virus
strain JS2012
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(Institute of Veterinary Medicine , Jiangsu Academy of Agricultural Sciences/Key Laboratory of Animal Diseases Diagnostic and Immunology, Ministry of Ag-

riculture/ National Center for Engineering Research of Veterinary Bio-products, Nanjing 210014, China)

Abstract: Thirty-two pairs of primers were designed to amplify the genome of porcine transmissible gastroenteritis vi-
rus (TGEV) strain JS2012 in segments by PCR, and PCR products were cloned into pMD19-T vector and subsequently se-
quenced. The complete genome of strain JS2012 was compared with other 13 strains of TGEV published in GenBank data-
base and porcine respiratory coronavirus (PRCV-ISU-1) by DNAstar software. The sequencing results showed that the com-
plete genome of the JS2012 strain was 28 542 bp in length, excluding the poly( A) tail. The genome organization was simi-
lar to those of other reported TGEVs, with the typical gene order 5'-ORFIa-ORF1b-S-3a-3b-E-M-N-7-3". There were two
deletions in the ORF3a/b gene of both TGEV strain JS2012 and Miller strains. No mutation was detected in the S gene of
strain JS2012 and virulent strains Miller M6 and Virulent
Purdue. There were 6-bp deletions at 1 123 -1 128 bp in all

rFm B #1.2016-01-29

EETE T4 RS [ 0 R4 H (CX(15)1056) Purdue strains except for Virulent Purdue which showed no dele-
TEE R S0%0 (1974-) 40, WAL R T i+, BIBF5E 52 tion as well as all Miller strains and JS2012. JS2012 shared
FENE BB EGT ., (Tel )025-84390331 ; 98.6% —99.9% homology of nucleotide sequences with other
( E-mail ) guorl1974@ 163. com TGEV strains, and the highest homology was with Miller M6,
BIRAEE . T FLIE, (Tel) 025-84390748 ; ( E-mail ) kwh2003 @ indicative of the closest relationship. JS2012 was phylogenetical-

263. com ly far from strains Purdue.



1352 H K&k 2% W]

2016 4F 5 32 & e M

Key words:

FEAL Y% B W R 9 5 ( Transmissible gastroenter-
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Yett: I 2 ( Transmissible gastroenteritis, TGE ) , AN
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M 60 AEMGEREA TCE BYHRIE , IR I AT 45 TR 4%
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TGEV F&[H 4 4 K K #4528 500 bp, f17% 9 4~IF
JCPE BEAE | bt 4 FPEEFEE (S E M N) F15 A
ELEE A (KW Ta SZHIWE 10 3 30.7) , HIk
HHEF A . 5'-ORF1a-ORF1b-S-3a-3b-E-M-N-7-3"
WK KB ORFI M ORFla 1 ORFIb 4 1%, K &)
20 000 bp, Zifith s 75 52 1l Wl - )ity , A 2 25 19 &2
il SRR

SHHEA 1447 ~1 449 MEFERR, HATHIG
Z509EW S EEHAE A B D C 4 D FEE PR
J, ARFEERE A B FID 7 5 5 EEARSE, C A7 a5 )
MAZRD S EBARA ZMAEY IR #50 £
T B bk LA B B o E R, U5 S TR BT AR Y
A AU AL S O s e TGEV BYZUi 1 A iff
EEAE I & A 15 5 40 M 20K 2 16 (PAPN) 19 3R]
AL TR 78 T AN R SR P 5 (s 78 2 1 A0
$CEA A VR 55 R R A PR 3 e R
JiBE PRCV-ISU-1 1Y S BRI Kit lr Boi Bk &
HHSHEHRET B C2DEEHUFEA L,
FH AT, S K& PRI Y ik 2k 55 22 728 W BB 5 e i B 1Y 20
ZUEEME: ), NI, S 8 F 7L TGEV Jk [N TR
BT ZWHEOR TN AR W) 2 25 07 TG v o d B
A — MR A, W H TN AL ek B W R K B
() ZH 2 1 TN ) B AR

E B HE—MEEREE N, & TCGEV A & il 1Y
T LAY, B 5 TR T SR T A RO s M
RS GEE, FEHRAEN BER BT
FEHG B IR IR BRI N 2R e — P R
R, AL TR 1 AR, A R P A A ik

genome of transmissible gastroenteritis virus (TGEV) ; the complete genome; sequence analysis

XA, 25 RNA Bl Tad 72, 769% 5 00 &2 il
Bl st i R HE R EAEH

ORF3 1 ORF3a F1 ORF3b 4 )8, ORF3a 155V
W B SRR 5E ( PRCV) FIF 278 51 TGEV th A
RTRI R BE i ) B3 2 6 DR T 6 52 1 s 75 44 7%
F11 FEF ORF7 J&9s e Sa i AR 75 3L, Hod
T %) 2 X A = 200 R ) 905 0 T AR A T 5 i 25
MBowREE"

AWFFEAUXT TCGEV B 43 B bk 152012 4 HE K 41
HEATINT A HE W 2E K B X TGEV 43 B Bk
JS2012 5 [E N AN TCGEV L K 58 0 % 3 568 R 75
PRCV-ISU-1 [HA%IE 7 51 Fl 2 SE R 17 51) =2 (8] 1 22 5+
AT FEAIFSE, T il el PR 25 A A LA, i TGEV
AL T RESE I (A 25 0 JL At

1 MRS Ik

1.1 #HfE BEFERFEIXF

FESESLYN M (ST) 3k A ATCC 72 A, 15 37 %
DMEM FUEAE 4= 1% ( FBS) S GIBCO 2w 77 &, Tr-
izol LS Reagent A Invitrogen 72y A F= ity , [ % 5% 35
£ PrimeSTAR GXL DNA Polymerase i 7] & . PMD-
T19 . Escherichia coli DH5a . DNA Marker DL 2000
7 TaKaRa 7= iy, B RIS 602 Axygen 24 R 2 i,
1.2 FERFSHES

L FH ST 4, I IR b ZR300 I VS e AR ) o 4
Wi N EY o8 K 1G 1 ¥ TGEV 45§ 5
JS2012""" |45 10% FBS ) DMEM 41 jifg 5% 5% Wi K5
¢ ST AU, FEM5 & 20 pg/ml JERERY DMEM 1 :
VRS G R Z 0 ST 401,37 CHFE 1 h, 37
R TERE N 2% FBS DMEM 4 its 4k £5 %, &
37 °C,5% CO, ¥ FR 40 h G 3%, R 215 8 90% Ao ti
WK R R E LR 12 18,
1.3 JS2012 EF 4 RNA 125 RT-PCR K llF

R 3217 TGEV JR R 200 pl $2HL RNA , S 18
F 5 SRR B 515 5] cDNAT . B8 GenBank
SRR TGEV WH-1 B £k (HQ462571. 1) & [ 41
¢DNA F31, B Primer #0415 11 32 XF 5141 (519
BRI B AR A ), 2K 32 M
B, A FBeZ )45 100 ~300 bp &, PCR 2%
18 PrimeSTAR GXL DNA Polymerase i3] & 161,
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50 pl MK £ .5 x PrimeSTAR GXL buffer 10 wl,
2.5 mmol/L DNTP MiXture 4 ul, | T34 K1
pl(10 ~ 15 pmol) , PrimeSTAR GXL DNA Polymerase
1 wl,cDNA 3 ul, /il DEPC /K& 50 wl, J2 W &4
95 °C Wi 5 min;98 °C 10 5,55 C ;60 Cik K 15
5,68 CAEAH 1 min,35 PFFF;68 CIEAH 10 min,
PCR 77T 1% BiHe WA s IO S . ARSIl
F & [m PCR 724, %82 PMD-TI19 # 14 , SR 5 ik
E| E. coli DH5a, BEH 3 A~ [HM: e fE % g 938 4
YR A BRA R
1.4 F3oHH

FIF DNASTAR # {4 SeqMan 7732 %F ¥ 51 | Be itk
TP, W MegAlign H1AY Clustal W J5 % 73 B3 Ak
JS2012 5L AP HI FIEER 5 GenBank %551 13 B
TGEV 23ERAF51 2) K PRCV-ISU-1(DQ811787. 1) 4
FEPR AP FNHEAT HX LA RIS 43T , 22 ) 35k P
B, 13 Bk TGEV % 5% 5 43 ) /& Virulent Purdue
(DQ811789 ) | Purdue P115 ( DQ811788 ) . PUR46-MAD
( NC002306 ) . Miller M60 ( DQ811786 ) . Miller M6
(DQ811785) , SC-Y ( DQ443743 ) . TS ( DQ201447 ) . H16
( FJ755618 ). Attenuated H ( EU07421 ), WH-1
(HQ462571. 1) . SHXB ( KP202848 ) \HX ( KC962433. 1) .
AYU(HM776941. 1),

2 % B

2.1 5B JS2012 HEEFALEH

A1 B KR 12012 745 5 R JS2012 R4 4
K oM28 542 bp, AUHE polyA, 4% 9 ANl AHE | H:
HEFE N 5'-ORF1a-ORF1b-S-3a-3b-E-M-N-7-3", 5' %
5 3" 0 AE a5 IX A BE 4351 8 314 bp il 274 bp;
ORFla (315 ~ 12368 bp) 1 ORFIb (12326 ~
20 368 bp) F: [l 4 F RNA K #6i  RNA B4 B ; S
(20 365 ~24 714 bp) . E (25 818 ~26 066 bp) .M
(26 077 ~26 865 bp) F1 N (26 878 ~28 026 bp) 4+
IS AEALSREN S AMEEA EEEA M
AR 52 E A N; ORF3a (24 817 ~ 25035 bp) .
ORF3b (25097 ~ 25831 bp) . ORF7 (28029 ~
28 268 bp) 43l gt 3 ARG 1 :3a.3b F1 7,
I3 ESRR JS2012 i B SE I ZH Y GenBank %5k 524 .
KT696544
2.2 FEEMEERFILET S

STES PR JS2012 RNA RS B IE [ ORFla 5

ORFI1b 4R, FIHAL TCGEV —&E, 5 &F 4 017 4~
F12 698 MM (ANIFELIET) ,ORFIb 47 43 4
WAL ST I EAE ORFla PN, 40 & — > S5
() TR 75 1 Bh 8 45, (5'-UUUAAAC-3',12 333 ~
12 339 bp) , Heit TGEV ORFla fIBHIE T 51 B A %
KIS S, 1 TGEV ORFIb FLELARST, B3t
G ATEE TR, 43 B Rk IS 2012 FIITE TGEV #Ek
B ORFla ,ORFI1b X385 AT 28 ol 4fi A 1l PRCV-
ISU-1 ) ORFla 7E47 T2 949 ~2 954 bp F13 041 ~
3 043 bpMIfL B 54 6 4~F1 3 ANFRFE B

AYESRE 192012 19 ORF3a F1 ORF3b 43 5 9mtt 71
1244 NEEEMR , 5 Miller 41555 ( Miller M6, Miller
M60 . Attenuated H H16 . TS) —#¢ , #HX}F Purdue 41575
7 (Virulent Purdue .Purdue P115 PUR46-MAD .SC-Y .
WH-1 .SHXB HX) , fE ORF3a #H5 %S T ATG BiF
16 M FE B, 7E ORF3a 2 11 %11 TAA R A 29
AIEBL . Miller M60 7£ ORF3b A5 ¥ 2% 531 /™l
B, H gt 67 A2 B IR #8004 8 1, PRCV-ISU-1
AHXT R B ORF3a JEPRGRAE 184 Al EE , AN e 56 B th
FERAELE 1 32, HEA, FERLERR AL 0 e
A 3AHS ANIEIBS  ORF3b FER B 117 466,
B H YR FERR L TGEV 1Y%, ARZ5HE A 3a
BN IR BT 1 bp ATG FFI4, 455 T % 7 14
Miller £ M6 il M60 247 bp FIREJEL] 215 bp, E45H
HEF 3b FEFM 310 bp FFEREI1 043 bp4i R (Kl 1),
AYERR 1S2012 5 T4 TGEV F 8k & PRCV-ISU-1 11
3a/3b FEHGRRAFOLILIE 1,
2.3 SEHMEREITSH

ATESRR JS2012 S JE IR A BRI 3 51 44 350 bp, Zii
1 450 MR, 7E T A TCGEV Rk 655 bp i B
B G(K 2a) , /R T TGEV BN 16 S FEA
1 123 ~1 128 bp i & , Purdue P115 PUR 46-MDA |
SC-Y \WH-1 SHxB HX AYU %&£ 6 5Ll ke 2k |
MM S EAA 2 AN W S, W5 85k
JS2012 5 Virulent Purdue Miller M6  Miller M60 . At-
tenuated H H16 TS ¥RA WEkIE (E 2¢) ;1M HAE S 3t
[AI1 753 bp 937 & JS2012 Fl Virulent Purdue ., Miller
M6 TS [WBHEZ T, AR FEMRTE ML A B 2 G (1A
2b) , M 2 1 1) & FE R AN TRl 7E S 6 P2 386 ~
2 388 bpHYHE , Miller M60 , Attenuated H H16 45 3
AIRFERY GRS | T ALEE JS2012 BREAE P B HAh B AR AT
KRR (B 2d) PN Hra 13 W, PRCV-1SU-1 7E S
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FER Y 5 v A1 681 bp MY, T4 TGEV . PRCV- K ([& 2e) ,7£ M JEF119 ~204 bp AL E Miller M60
ISU-1 /Y E JEPIAN N BEH A TRAE R SRS S A L TE A 6 DIGERHA (18 2f) .
M FE[H 70 ~72 bp {7 PRCV-ISU-1 A 3 M )

“100 1 100 200 300 400 500 600 700 800 900 1000 1430
ATG TAA ATG TAA
r'd a4 N
1S 2012 -
Miller Z41(%:Miller 60) =7 % -
Miller 60 i = { I
TAA
P4
Purdue 4 [ I
PRCV-ISU-1 = % ——Am . ]
ORF3a ORF3b

A\ TCEV Miler4ll . JS20124516 bp(=76 ~ 61 bp)ftyfitsc; W PRCV-ISU-1. MillerZHl . JS20124529 bp(195~223 bp)[tifise:
A PRCV-ISU-1 ORF 3aly5 ' %3 nt(~100~-98 bp)H2k FIORF 3a Fii7163~167 bpliide; T Miller60 ORF 3b 531 bp (405-935 bp) i 2k,
FEPRCV-ISU-1 ORF 3a 45184 bp (-87~97 bp)(fUIFATCAL #A % %) LA B ORF 3b 45117 bp(407~523 bp) 4L

El1 ORF3a/3b ERGRKREE
Fig.1 Schematic diagram of ORF3a/3b gene deletion

AGAAGT CGCT GI AARGTGCTTT

T GTTAT AAT GAT ACAGT

1120 bp 1130 bp
JSZ012 T12 JS2012 T12 JS2012 T12 TGT T AT AAT GAT ACAGT
“drulent Purdue “drulent Purdue®AAGT IICTTT “drulent Purdue "GTTATTAT GAT ACAGT
hiller G hidller hiS Fututy tiiller G TGTTATAAT GAT ACAGT
TS TS TS TGTTATAAT GAT ACAGT
H1G6 H16 H16 TGTTATAAT GAT ACAGT
attenuated H attenuated H attenuated H TGTTATAAT GAT ACAGT
hiller G0 hiller G0 hiller hGOD TGTTATAAT GAT ACAGT
Purdue P115 Purdue P115 Purdue P115 GTTAT- - - - - - ACAGT
SC-Y SC-Y SC-Y GTTAT---- - - ACAGT
Eov i) A0 Eoa i) GTTAT---- - - ACAGT
SHXB SHXB SHXB GTTAT---- - - ACAGT
HX HX HX GTTAT- - - - - - ACAGT
YH-1 YH-1 WrH-1 GTTAT- - - - - - ACAGT
PUR4G-hAD PUR4G-MAD PUR4G-hAD GTTAT- - - - - - ACAGT
PRCWISU-1 PRCWISU-1  AAAGT[ECTTT PRCW%£1SU-1 TGTTATAAT GAT ACAGG
a b c
GATGTTGATTG AT GAAAT CCGAT AL TTTTATA - ---- ACTG
2 390 bp 70 bp 200 bp
JSz2Z012 T12 GATGTTGATTG JSZ012 T12 AT GALAGACGAT AL JS2012 T12 TTTTATT- - - - - - ACTG
“rulent Purdue GAT GTTGATTG WrH-1 AT GARAT CCGAT AL WuH-1 TTTTAT A - - - - - ACTG
hiller WG GATGTTGATTG AU AT GASAT CCGAT Al A i) TTTTAT A - - - - - ACT G
TS GATGTTGATTG attenuated H AT GALAGACGAT AL attenuated H TTTTATT- - - - - - ACTG
H16 GATG- - - ATTG TS AT GAAAGACGAT Al TS TTTTATT- - - - - - ACTG
attenuated H  GATG- - - ATTG SC-Y AT GAAAT CCGAT Al SC-Y TTTTATA - - - - - ACTG
hidller S0 GATG- - - ATTG HX AT GARAT CCGAT AL Hx TTTTATA - - - - - ACTG
Purdue P115 GATGTTGATTG H1B AT GASEGAC GAT AL L] TTTTATT- - - - - - ACT G
SC-¥ GATGTTGATTG PUR4S-MAD AT GAAAT CCGAT Al PUR4S-MAD TTTTATA- - - - - - ACTG
AU GATGTTGATTG “rulent PurduaT GaseaT CCGAT Al “drulent Purdue TTTTAT A - - - - - ACTG
SHXB GATGTTGATTG hfller GO AT GAAAGACGAT AL hiller kS0 TTTTATTTTTATTACTG
HX GATGTTGATTG Purdue P115 AT GAanaT CCGAT AL Purdue P115 TTTTATA - - - - - ACTG
YrH-1 GATGTTGATTG hiller G AT GAAAGACGAT Al hiller WG TTTTATT- - - - - - ACTG
PUR4G-MAD GATGTTGATTG SHXB AT GAAAT CCGAT AL SHXB TTTTAT A - - - - - ACTG
PRCY%I1SU-1 GACGTTGATTG PRCYISU-1 AT GCAS- - - Gl PRC"AISU-1 TTTTATT- - - - - - ACTG
d e f

2.4 [EMESH

a~d:MIER ;e ~f:5HRH,
B2 S.MERRT GHEFEAN

Fig.2 Mutation, deletion and insertion of S and M genes

$1or B kR 182012 HiAth TGEV LA K2 PRCV-ISU-1

RO ZE R D] 5 = I 445 g e DR i i 7 47) b M 2 i 1 2 i
WPy 3 L AT [ IR P 3 A, 5 2R (3R 1) di7m oy B bk
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JS2012 ¥k 5 HAth TGEV Fi1 PRCV-ISU-1 fE ORFI .S, 99.6% . 95.2% ~ 100.0% . 97.7% ~ 100.0% .

ORF3a ,ORF3b .E M .N ORF7 ¥ B2 ¥ 5 i [R] V544
3R 97.6% ~99.7% .96.6% ~99.6% .90.7% ~
100.0% . 97.6% ~ 99.9% . 98.4% ~ 100.0% .
97.7% ~ 100.0% . 97.4% ~ 100.0% . 96.2% ~
100. 0% ; 24 %5 18 )7 9] 19 [W) 5 P 43 0l & 97.7% ~
99.7% 98.3% ~99.4% 90.4% ~100.0% 94.7% ~

98.2% ~100.0% .93.8% ~ 100. 0% , JS2012 4> FE A
LT H5 TCGEV 4588k & PRCV-ISU-1 ig3&) 751
[ EE 498, 6% ~99. 9% , 5 Miller 4 FE4% = & W]V,
Hrr 5 Miller M6 1 [A] Y5 P & 3k 99.9% , it A1 JE (K]
ORF3a M N /%3 7 51 5 Miller M6 [7] 54 35 %]
100. 0% ,

F£1 JS2012 HEEAS5HMh TGEV Fhk UK PRCV-ISU-1 HIFEE 5 F1 S B B B 51 i B

Table 1 Nucleotide and amino acids sequence identity of the genomes of JS2012 to other TGEYV strains and PRCV-ISU-1

ORF(JE)*”?‘** SERHEC%) it | ey, EFHREEC) M REEC) N 06

"o BB EAERR pRIE EIERR  BAE EAERR BOE EJER R @R B EJLR R EER mE EOLIR

7N 71 52| N 71 5 7 B 5 21 N 71 N 5 27 N5 2 11 I 71 5.2 1| I 71 I 5 7 D 5 21| I | B 5 27
PUR46-MAD 99.7 99.7 98.7 98.4 90.7 90.4 98.8 97.2 98.8 96.4 98.4 98.1 98.2 98.4 96.2 93.8
Purdue P115 99.6 99.6 98.7 98.3 90.7 90.4 98.9 97.6 98.8 96.4 98.4 98.1 98.3 98.7 96.2 93.8
Virulent Purdue 99.6 99.6 98.8 98.5 90.7 90.4 99.0 98.0 99.2 97.6 98.5 98.5 98.3 98.2 96.2 93.8
AYU 99.6 99.7 98.7 98.3 90.7 90.4 98.8 97.2 98.8 96.4 98.2 97.7 98.2 98.4 96.2 93.8
WH-1 99.7 99.7 98.7 98.4 90.7 90.4 98.9 97.6 98.8 97.6 98.4 98.1 98.2 98.4 96.2 93.8
SHXB 99.7 99.6 98.7 98.4 90.7 90.4 99.9 97.6 98.8 96.4 98.2 97.7 98.1 98.2 97.5 96.2
SC-Y 99.2 98.9 98.5 98.0 90.7 90.4 99.9 97.6 98.8 96.4 98.2 97.7 98.1 98.2 96.2 93.8
HX 99.6 99.5 98.7 98.3 90.7 90.4 98.8 97.2 98.8 96.4 98.2 97.7 98.2 98.4 96.2 93.8
TS 99.1 98.8 99.6 99.4 99.1 97.3 99.5 98.4 100.0 100.0 99.7 99.2 99.9 99.7 100.0 100.0
Attenuated H 99.2 99.1 99.3 98.7 99.5 98.6 99.7 99.2 98.4 952 99.9 99.6 99.9 100.0 100.0 100.0
H16 99.1 99.1 99.4 98.8 100.0 100.0 99.9 99.6 99.2 97.6 99.9 99.6 100.0 100.0 100.0 100.0
Miller M60 99.2 99.2 99.5 99.2 99.5 98.6 97.6 98.6 99.6 98.8 99.4 100.0 99.8 99.7 99.6 98.8
PRCV-ISU-1 97.6 97.7 96.6 98.3 97.6 94.7 98.4 100.0 97.7 98.1 97.4 98.4 97.9 100.0
Miller M6 99.3 99.3 99.5 99.2 100.0 100.0 99.9 99.6 99.6 98.8 100.0 100.0 100.0 100.0 99.6 100.0
2.5 RGHUKAH o

TOEY St RAMA I A s ) I

WK 3) B T TGEV TEREAM L 2 41, — & AHXS R AT PR Y5 % 75 ( PEDV ) T 7, TGEV 7E

Virulent Purdue . Purdue P115, PUR46-MAD .
WH-1 SHXB HX Fll AYU 41 i (%) Purdue 41, %
A2 B AR JS2012 5 Miller M6  Miller M60 | Attenua-
ted H H16 TS ZH 11 Miller 2H, [RIBF S 3 R g ik
JE 9 ZR G AA o3 A1 45 S Wl oR AR R 404, o3 B
Pk JS2012 J& T Miller 41, 55 Miller M6\ H16 F) 3% 2%
KZFA, 5 Purdue 4 3% K& R M EEEE, PRCV-
ISU-1 J& T 93 b — K53 3, F1 TGEV bk H 2 [F]
e e PN il X A T 3

SC-Y |
A

GeneBank %% 53¢ 1Y 4= 35k PR 4H Bl 32 1 5 2 AR A PR 11, H
HIA Ik, KA 13 D eRRAMIEFHIRE, B
%ﬁ?ﬂ?%}\ﬁ Xif—48 TGEV J& PR 4L 5L 7 51 19 L 5
SERPEAT TR TEAN A RAE > | S s gk Bk 4 A
Iy ERE 192012 B AR RIEE M AN S % A&
WEFEX TGEV 43 B bk 192012 HEAT 4L R 20 % | IF:
5 HAbAY TCGEV K& PRCV 3L R Bl 3L 7 51 #E 47 % L
OYMT, TR BE S DI AL 25 | 3 L AR S R 1k
AR RS B A TR R A
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PUR46-MAD
AYU

HX

WH-1
Purdue P115
SHXF

SC-Y

- - = = Virulent Purdue

1

Attenuated H

H16

Miller M60

T8

=~ Virulent Miller M6

7T TGEV JS2012 T12
PRCV-ISU-1

1.2 |
0

I

HX

Purdue P115
AYU
PUR46-MAD

WH-1
4|; SC-Y
- --- SHXB
Virulent Purdue

Attenuated H
T H16
Miller M60
¥

Miller M6
JS2012 T12

0.7 )
0

1I

B3 Js2012 e ERA( )UK SER( D) HWREHLR
Fig.3 Phylogenetic tree of TGEV JS2012 based on complete genome sequence(I) and S gene sequences(II)

AL RE W, 78 TGEV 5' ¥ 5 3/ 3% A9 A1 4
it X 3 Xt 5 14 A2 ot RN 2 i 2R DG TR0 A
Pk JS2012 5" %55 3 s ) A G A5 DX AT Bl B 1Y g 2K
B A X R JS2012 19 52 1) R0 i S AL I VA Bl
2,

S PRI Bl A 1 278 W] B X BE 119 28 2L 8 1 N R
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