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Isolation and Identification of Porcine Transmissible Gastroenteritis Virus JS2012
Strain and Clone and Sequence Analysis of Its § Complete Genome

GUO Rongdi NI Yanxiu WEN Li-bin LI Bin WANG Xiao-min
YU Zheng-yu HE Kong-wang
( Institute of Veterinary Medicine Jiangsu Academy of Agriculture Sciences Key Laboratory
of Animal Diseases Diagnostic and Immunology Ministry of Agriculture Nanjing 210014 China)

Abstract: By serial passaging on ST cells a transmissible gastroenteritis virus( TGEV) strain( TGEV JS2012) was
obtained from intestinal contents of died piglets with clinical diarrhea symptom. This virus was proved to be TGEV by
RT-PCR direct immunofluorescence and animal regression test. The S gene of TGEV JS2012 strain primary aassages
( PITS) and the fiftith passages( PSOTS) were amplified by PCR and then sequenced. Comparison of the S gene se—
quences of PITS and PSOTS with 18 published TGEV strains with different origins showed that they can share 96.0% —
99.9% homology of nucleotide sequences and 96.5% —99.9% homology of amino acids. Furthermore the results of
the phylogenetic tree analysis demonstrated that there was a close genetic relationship between P1TS strain and
HN2002 or Miller M6 strain isolated from China and America respectively. Generally the result indicated the varia—
tion of S gene between strains of different origins was not so obvious. The result also showed that a deletion of six
bases happened in 1 124 —1 129 location of the S gene of PSOTS seemed to be similar to Purdue P115 strain which
is an attenuated strain indicating this deletion perhaps is related to the reduced virulence of TGEV.
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4300 bp S
4-6 . S
7-9 S
A.B.D.C 4
TGEV A.B.D C
T S TGEV
RT-PCR TGEV ST
50 S N
1
1.1 N N
(ST ATCC) . DH5a -+ Anti—-
TGEFITC( VMRD)
1.2
Trizol LS Reagent Invitrogen ;
( AMV) .RNA ( RNasin) ,dNTP
Promega ; AxyPrep™ Plasmid Mini-

prep kit\Agarose Gel DNA Purification Kit
gen ; pMD18-T +DNA Marker
DL 2000 TaKaRa ; HS™ Mix

; DMEM GIBCO o
1.3
1.3.1

Axy-

PBS 1:5 3
12 000 r/min
0.22 pm

10 min

-80 C
1.3.2
( TCIDs,) 10
pg/mL DMEM ST

37 C 1h
37 C
3

2 500 r/min

( DMEM 2%
FBS) 3~54d

5 min o
10 20 40 50

( TCID,,) -
1.4
1.4.1

ST 37 C 1h

37 C 24 h
Anti-TGE-FITC

° I

37 C 30 min; PBS ; PBS1:1

1.4.2 RTPCR
200 pl

5 min

RNA
TRIzol 800 L
200 pL
10 min 4 °C 12 000 r/min 10 min
-20 C 2 h
15 min
4 °C 7 500 r/min
RNA 20 min
-20 C o
GenBank
cDNA

4 °C 12 000 r/min
1 mL 75% RNA
5 min
DEPC 20 uL
TGEV Purdue ( D811789)
Primer 4 (
) S 4.3 kb
(S1.52.53.54)
TGEV S o SI.
S52.83.54 1 117 1039 1 456
1311 bp. TGEV S1.52.53.54 1.
S1.82.83 4 :RT :
20 uL 110 x 2 uL dNTP
(10 mmol/L) 2 pL. MgCL (25 mmol/L) 3 L. RNasin

0.5 uL AMV 0.5 pL 1.0 pL
RNA 4 pL RNA ddH,O( DEPC )

20 pL o 125 C
15 min 42 °C 60 min 95 °C 5 min ¢cDNA
-20 C o

PCR o 25 ul 2 x HS™ Mix
12.5 pL 0.5/0.5 pL ¢DNA 2 pL

RNA ddH,0 ( DEPC )
25 pLo 195 C 5min; 94 C 45 s

45 s 72 °C 1 min 30 s 38 ;72 °C

10 min.



St 7o Fx gk Ew %
S1.52.53.54 12 h (50 pg/mlL)
52 54 54 54 C. . PCR LB 37 C 12 h PCR
1% o S1.52.53 S4 0
PCR DNAstar Seqman
pMDI18-T E. coli DH5« TGEV]S2012 PITS. 50  P50TS
(50 pg/mL) LB 37 C S o
1
Tab.1 Sequences of all primers
PCR /bp /C
Primer Sequence of PCR primer Length of PCR product ~ Annealing temperature
SF1 5" ATTGGATTACTAAGGAAGGGT-3" 1117 52
SR1 5" TTAAGGTTGAACCTAATGACG-3"
SF2 5"-ATAGCTCCACGTTGGTTAGTG3~ 1 039 54
SR2 5"-ACAGGACTCAACGACAAACAG-3-
SF3 5"-TACTTGTCCTTTCTCATTTG-3" 1 456 54
SR3 5= AAGACCTCGTGATGTTTGAT3~
SF4 5"-GCTCTACAAACTGATGTATTG3~ 1311 54
SR4 5"-CTGTAATGACTCGTAAGTTTA3"
1.4.3 S Purdue S
TGEV]S2012 PITS, 50  P50TS o
S GenBank 1.4.4 TGE
18 TGEV S 6 3
( 2 DNAstar 10 2 50 2
o S o o 10 000
CLUSTALW TGEV]S2012 P50TS TCIDy,
Purdue P115 P1TS virulent DMEM 2 mlL o
2
Tab.2 The source of Main strain
Strains GenBank number Source Strains GenBank number Source
WHH HQ462571 HN2002 AY587882
H EU074218 TSX DQO01167
H16 FJ755618 TS DQ201447
TH-98 AF494337 PUR46-MAD AJ271965
AYU2009 HM776941 SCY DQ443743
TOY56-165 M94103 TO14 AF302263
X53128 FS77270 TFI 735758
Purdue P115 DQ811788 virulent Purdue DQ811789
Miller M60 DQ311786 Miller M6 DQ311785
PI1TS TGEV]S2012 P50TS TGEV]S2012 50
2
2.1 2.2 TCID,,
TGVE ST ST
ST 3 ( CPE) TCID, 10 20 40 50 ST
TCIDy, 10*770.1 10>7/0.1 10>*7/0. 1
5d 1d. 10 CPE . CPE 1077 70.1 mL.
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2.3 TSX TFI 3
2.3.1 ST 20 h TGEV]S2012 P1TS H
H16 Miller M60 Miller M6 HN2002 TS
TGEVJ]S2012 50  P50TS  Pur-

A. ST

(400 x) ; B. ST (400 x) o
A. ST cell infected by virus; B. Non-infected ST cell.
1
Fig.1 The detection results of DFA
2.3.2 RT-PCR TGEV]S2012
S1.52.53.54 1%
( 2).
2 000 bp
1 000 bp
750 bp
500 bp
250 bp
100 bp

M. DNA Marker DI2000; 1. TGEVSI; 2. TGEVS2; 3. TGEVS3; 4. TGEVS4.
2 TGEV S1.52.83.84 RT-PCR
Fig.2 Agarose gel electrophoresis of TGEV
S1 S22 S3 $4 segmeng by RT-PCR

2.4 S
TGEVJS2012 PITS S
4351 nt PSOTS S 4345 nt
PSOTS S 1124 ~1 129 6 (T.
AVATAG.A) 54
98.6% 98.2%
18 97.0% ~99.9%
96.2% ~99. 7% 97.5% ~
99.8% 97.0% ~99.7% .
TGEV.,
96.0% ~ 99. 9% 9. 5% ~
99.9% . S .
2.5 §

3 X53128

due . Purduell5
PUR46-MAD. AYU2009
TGEV]S2012 PITS 50
TGEV]JS201P1TS
Miller M6 ST
50
Purduel 15

+SCY. WH4 . TH98.
P50TS
HN2002

P50TS

Purdue P115
TH-98
PUR46-MAD
WH-1
AYU
SC-Y
P50TS
virulent Purdue
—— o
TOY56-165

H
H16
Miller M60
_I: HN2002

PITS
— TS
""" Miller MS
X 53128 UK
TFI
TSX

1.7

0
Nucleotide Substitutions(X100)

TGEV]JS2012 PITS.P50TS.
Arrows shows the strains of isolates TGEV]JS2012 PITS P50TS.

3 TGEV]JS2012 S
Fig.3 Phylogenetic tree base on the S gene Nucleotide
sequences of TGEV]JS2012 Isolates

2.6 TGEV]JS2012 Purdue S

TGEV]S2012 P50TS Purdue P115
P1TS virulent Purdue S

: TGEV]S2012
P50TS S 32
Purdue P115 vir—
ulent Purdue 23
2 9

32( H-Q) .208( L¥) .376( D- ) .403( LH) .
496( L) .562 ( N-H) .585( S-A) .675( LV) . 110
9(1I) TGEVJS2012 P5OTS  Purdue P115 375
376 2 ( 3).

2.7
10 2 20 h

44 h ;
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RT-PCR

N o
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Tab.3 Amino acid differences in sproteins of TGEV JS2012 and purdue strains

Strains Strains
. } Virulent Purdue N » Virulent Purdue
aa Position P1TS P50TS Purdue P115 aa Position PITS P50TS Purdue P115
32° H 0 H 0 496" L I L I
48 S P P P 536 G G D G
72 N D D D 562" N H N H
86 L \ \ A 585" S A S A
97 S L \4 \ 590 v I I 1
100 K R R R 621 F I L I
184 A E E E 649 D E E E
208" L F L F 675° L \ L v
218 T \Y% \Y% \Y 815 L F F F
316 S S X S 942 E E G E
375 N - Y - 951 D H H H
376" D - D - 967 A D D D
384 S F F F 977 \Y A A% A%
389 M 1 I I 1007 D G G G
403" L H L H 1109° | T I T
417 P P P L 1234 P A A P
418 1 S S S 1239 S L S S
487 Y H H H 1243 R C R R
9
Note: * . Indicates nine identical mutation.
3 o
TGEV JS2012 S
ST GenBank
1 N 18 TGEV S
RT-PCR . TGEV]S2012
TGEV]S2012 . P1TS. 50 P50TS
8 98.6% 98.2% 18
( CSFV) 96 2% ~997% o 975% ~998%
( PRRSV) . ( PPV) . II 97.0% ~9.7%-
(PCV-2) | ( PRV) TGEV, 96. 0% ~
PCR 99.9% 96.5% ~99.9% .
S o
) S : TGEV]S2012
ST 50  TCID,, , .
P1TS H H16 Miller M60 Miller M6
10"%7/0. 1 mL
HN2002 TS TGEVJS201P1TS
TGEV ° HN2002 Miller M6 ;
TGEV S N N ST 50
S P50TS Purduel15 .SC-Y.WH-.TH98.
PUR46-MAD.AYU2009
M S 7 S 1124 ~1 129
TGEV TGEV]S2012 P1TS
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T AVAT.G.A) .
? : Purdue P115 S
to 1 127 aa 375 ~376) 6
Virulent purdue 6
PUR46-C8  PUR46-MAD
PUR46-C11
o TGEV]S2012 50
P1TS
P50TS o
TGEV]S2012 P50TS Purdue P115
P1TS.virulent Purdue S

(nt 1122

P50TS

2 9
32( H-Q) .208( L¥F) .376( D-

) 403 ( L-H) .496( L) 562 ( N-H) .585( SA) .
675(L-V) .1 109 ( I-T) TGEV]S2012 P50TS
Purdue P115 375 376 2

o 562( N-H) .585(SA) S A
(aa538 ~591) (aa
522 ~744) 7"
P50TS  PITS
P50TS o

H165
H16
H165 H16
27 H165

» Mill-

er M6 Miller M60 \virulent Purdue  Purdue P115

TGEV]JS2012 P50TS

P115 S
99. 7% -

Purdue

TGEVJ]S2012 50
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