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1. £1 sMMMNEREY L4
1.1.2 PSR IM 109 fy 22 M 0 B wF ot 4 Table 1 Amplification primers for the sM, M and N gene
Yehii EHLAE, pMDI8T Vector 1T K5 E4) T e
01 [T SN “k 5l
E_Lﬁ {EE/NEI I Gene £ R 5149117 % Primer sequence
1.1.3  FZHLH TRIZOL LS Reagents J GIBI- frag- Primer
ment
SN o, R i A 91 i
CQ_A A7 i AMV m"’wjﬁww,m Taq DNA 3¢ € $-GCG GTT CTA AAC GAA ATT GAC-3
4 ANTP W H Promega 22 #); K DNA 41k [A] sM 5 ’
BCRAR £y L 7 25 s A SRS S 3 11 R C: S-CAT GCA ATC ACA CAC GCT AAT-3
ekl M, 5-GTT GCA ATT TAG GAA GGA CAG-3
1.2 REEAHZE M M, 5-TTG GCC ATT TAG AAG TTT AGT-3
1.2.1 WM 53k 78 PKIS gl K a2 Ni S-GAA CTG ATA ATT TGA GTG AGC-3
25, FERE IR, G Ca™ Mg™ [ Hank’ s (UG N

VIR FEMAE 3 9K, BL 0. 5 mL TS BRI AE 15 4800 %
VR ZUR I 5 Ug/ mL (R BERGEEFP T 20 2 410 1, T
37 CWEH 1 h, BRI P 2% 825 3 (1) MEM 4i4¥
W, 37 CFR:FE 48~ 72 h, MMM AL, A4
80% [ 41 ot U5 4% IO 05 5 85 72 3, T- 20 €
ReF25H .

1.2.2 #i#F RNA 40 #% TRIZOL W77 & it
WA .

1.2.3 sM M FI N JERA 5 TS Bk sM M Fl
N [ 1) e 23 JUCSCIR[ 6] Hh 1 5 V38T

1.2.3.1 5¥MitS5 6 S8k (7] 1A
A ) Purdue FRIER P41, M H Primer 5.0 & Oli-
go 6. 0 7R B FRY 18 sM o M OARITN LR 5
S (W 1), HREEEY TRAMRA RS
[

N. 5-GCA TCT CGT TTA GTT CGT TAC-3
¥ i 0 s 14

Primer C2, N2 and M2 for reverse transcription reaction

1.2.3.2 RT-PCR MuiBe%5e: LA C2 M2 Fl
No 1EN REESGI1H), a4 sM M FI N LK1
¢DNA . 7£ 0.5 mL T HEELEFPIMA 5 x AMV
buffer 5.0 HUL «ANTP Mix (10 mmol/L) 1.0 HL .
RNasin(50 U/HL) 1.0 BL AMV (10 U/BL) 1.5
UL RNA 10.0 BL C> 5% M2 8% N2(50 pmol/L) 1.0
HL, il DEPC 7K 4 SRR A 25. 0 BL; #2504 B0
Ja,42 CMN 1 h. &eha, 695 C RN 10 min, UK
# 1 min, #47 PCR (- 20 C{RA7F&H] .
55 T 2% PCR 4 4 AT R B )
SR sM M ORI N SEE, P S UL 2, [
e LA 7K A B AR 1 190 P % B L T 45 PCR 7= ) DA Ak HE

%2 sM M NZEEH PCR I ESH
Table 2 Cycle parameters for the sM, M and N gene amplification

5149 ThAE 1k Atk JR K SEAR T3 5 LA
Primers Predennaturing Denaturing, annealing and extension Cycles Last extension
Ci/ Ca 94 Clmin 51 C1minJ2 CT40s
M/ M2 95 C5 min 94 C 1 min 52 C 1 min 72 C 1 min 35 72 C 5 min
Ni/ N> 94 C 1 min 51.6 C1 min.72 T 1.5 min

DNA Marker 7E4 4y 7 i 2 [ 4, 28 500 LUK %5
SE I, G s B I gt e 2tk [n1 e PCR 74 . [l
W= I7E 16 CL pMDIST Vector FATIER, /1)
Bl IM 109 JEKSZ 2540 W5, F /S iy b ad 41 B
AF0RL, 5 PCR 1 D) Jy 32 % 5 0 3% 1) F 7 J5T
i,

1.2.4 ZRRIFFINE S8 RH Sanger’ s X
It S A B 28 1 V20 2 Mg DI AT PCR 4719 38 5€ 4
JFORLHEAT I e, K& Y TREARA [ 58K .
W H] DNA club \DNAstar fil DN Asis 254 1/E )2
B, B TS BRI sM M AN 35 R 7 R P 7 A
FEIERRIPI S A AL TGEV 5k AR N 3
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I. PCR products; 2. Negative control (H20):
M. DL2000 DNA Marker
BE1 TS# sM M0 NEE# RTPCR =¥ Bk
Fig. 1 Electrophoresis of PCR products
of sM, M and N gene
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14 7 Wy 2 B AR B B I v bk S Y AT 5 O R/ — 3
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2.3. Egﬂﬁhnﬂ PCR 74;
M. DL2000+ DL15000 DNA Marker
1. Negative control; 2,3. PCR identify of recombinant
plasmid; M. DL2000+ DL15000 DNA Marker
B2 TS#ksM M NEEGEHFK PCREE
Fig.2 Identification of sM, M and N gene
recombinant plasmids by PCR

2.2.2 WKL EEY) S E RH] EcoR T Al
Hind 18§ D) 54 FOR 3k Ja, KA B &
EcoR 1 BV G Y BAR BUR MR — B, A Bl

P sM M FI N FHAF( WLE 3) .
I2 m
1 000

bp M 1
1000
gQSII g
1 2. g EALFRR EcoR 1 A1 H ind TTRUA V)
M. DL2000+ DL15000 DNA Marker
1. 2. Digestion of recombinant plasmids by EcoR |
A Hind Ik M. DL2000+ DL15000 DNA Marker
B3 TS#sM M NEREARNMBINEE
Fig. 3 Restriction analysis of sM, M and N gene
recombinant plasmids
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2.3 MNFERRHE
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PR sM M RN #ER F B2 8] (9 5 &34, K
HIE, 958 7 TS BRIER 4L 3 -3 sM M FIN
DIAE AR 2 268 nt [KA% R 1 1 B 3 PR ) £ %
LRSFIFH, sM WM RN JE B /N 43 531k 248 nt
789 nt .1 149 nt, 4> Hl4ifY 82 4~ 262 41 382 4
iR, 154 1 AN SEHE ORF( 2054 ORFs (ORFs
1 ORFe), H K /N5 Z 35K Purdue FRAH — 2.
76 sM JER EUF5E 37 ArAb AT 14> GAA, I 22
PPN 4 ANEB GAA . T 5|08 bl GenBank,
JFH 5l AY 335549 .
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I e S AR SRR MO SR KA LR, WA TS
Y Purdue £k TFI £ TGEV H ¥k 22 961933 £k

RHT R Fy 20 1 R U 4 3 95. 2% 98, 0% -

99. 6% Fl 95. 0%, #E T %4 3 /2 [°) Y 1 2 7 A
97.0% 97.3% 98. 5% F1 93. 5% . LB A )i £k
Z SRR P4 R, 3L C- i B R £ 5%, 1 7E N-
Ui PRI 5 I IX 2 i A [F) 8 Ak m) A AT A2 4k, 7 R
X5 P (7 05 e D658 vy

TS #k M BEDRZH R 51 55 308 A7 A1 513 {if
BT A B4 T A F G, A8 H 4 5 1 55 102 47
AU171 A7 1 24 2L R th B 5 T 7K HOAS S L faf 1) Asn
(N) A2 R 1) Lys(K) FIRYER Glu(E) ¥ A0 T
WAE AR YE 2 M1 Gly(G) . A BRINES TS
PRIBE OC R b B D) S9 8 0E H BRENAE LSS 46 £
M LR R YEM Asp(D) ZASNAT 1 ANFRIEN)
Tyr(Y), 4E TS ¥k Purdue £& TFI FEFI 96-1933
P34 Asp(D) .

HUATM TGEV ) M L 5417 Lh#g,
TS BRI M H AR N-3i A7 1 ANl 17 A2 SE R 41 %

A BRI, Z X547 3 A4S AC AL (A4 89 .

12-13 \14-15 %) , 25 17 214 Glu( E) A5 5 Bk i1 1)

FILT 05 7 N-3i 547 3 4N Cys(C) (43 I T4 20 .

30 F1 38 i [ 24 SRR FEAb) i TGEV I M & A1
ZikEE IBV FIMHV S50 . M 1 N-Si {3
3ANKEIAL AL R, 73 A A 5 32 43 Al 55 47 2 L
AL Asn-Ser Thr A s Gly-Gly #1 Asn-Phe Ser, C-
Uiy 5 251 A7 2 HERR AL AT — A BESEALAT 2 Asir Lewr
Ser; P71 T35 46 £ [ Asp( D)y M & (13 AN HEE ()
P ki, i 557 ~ 77 % i SWSIILIFITVLQ-
YGRPQFS 3 83~ 101 A7) IKMLIMWLLWPIV-
LALTIF F1%5 114~ 134 {7 /) MFGFSIAGAIVT-
FVL WIMYFV 2 AL R/2 b 75 38 5 rp i 25 I X5 28
242~ 262 {711 DYSTEARTDNLSEQEKLLHMV
AR E M R AR T e NN . M &
FIIE 2 ANPURAL RS A6 T N-3iFl C- 3

2.5.2 N ZEPRPH) R ILGHIFFAES M KI5 11

TS BRI N EPIZ B85 C 241 Purdue #E

TFI #k FS722/70 £ Korea ¥k TO14 £ TGEV H

PR S 96- 1933 BRaEAT L, FERJEME 2 0 0 98. 1%

97.7% 99.0% 98.3% 99.2% 99.0% ¢ 95. 9%,

HE T2 IR Py 51 1 [R50 0 97. 9% 98. 4%

99.0% 97.7% 99.5% 96. 2% K1 96. 6% .
ETS BRI N LRI P 25 173 (i Reth A A2

G, BUE S 58 AL M2 MR B Lys(K) &4 Arg
(R), HoAth 3 AN IR A (W) SC% 5 1 2 a) (R 4 4%
e GFEILRE 5, Asp(D) M GIn( Q) 7 Ftl i, 45
BlE C- Y Asp( D) Al Gln( Q) &5 &t Luig i ( 2 1%
B SR B KW 8% ~ 9%) ; 17 4 A QQ FAL( 433l
i 42-43 6566 .180- 181 .324-325 £i7) Al 1 4~ QQQ
HAI(208~ 210 ) ; 255 39 /> Ser(S), A N &
FI & — SRR LA R .
2.5.3 sM HEFFH| R RRFIE BT TS B
Purdue ¥f TFI £ A1 96-1933 £ 1) sM Kt K 4% 18
FPHEAT LA, RS 20 0 R 95. 2% \92. 7% FiI
90. 2% , 32 KL FE e 41 1) [A) 54 43 00 4 95. 9%
97. 2% H198. 8% .

sM FE T 64AYKNF-68 /&4 sM I 5 [ 5t
MG G R AL B, 1 sM TP ST S AT T C-
Adi . N-Ji () 19~ 40 A7 HIFWFLLIILILLSIALL-
NI 2RI IETE 1% | BRI o R BEIX . 25 56 .
57 PLfE LR Vak Pro 7 TFI BRrh B Al 5 .

3 W iR

LAl TGEV —#F, TS BRI 4 NG5 E A, B
TR S E A, HARM 3 NS WE A2 M B
BT 3 -5 AR AR (1 sM WM ORI N 35 RSk 2 i, 1
1A 588 ORF, 207128 ORF4 \ORFs il ORFs .
% ORF 2 [a] 5 A7 jeb R o8 2 J% ) A% O (R 5 5 51 5 -
CUAAAC-3, H7E mRNA W 3L K 41 5] 5 55 1 vh
FA1E, W REAE S 3 7 B 26 & 8 52 & 1K 7E 2 1 ORFs
Z AR BT 23 S AE Ry e 5k mRN A [RG5S, H
T~ mRNA B (175 2R3040 38 5 %7 HU AR, 7F
Yot AR EE mRNA R R RIE R B EEW
159 SR

TS ¥k 3-3i K0 2 268 bp MK AFIRF 51, M
HUN BEPR 2 W] JU-F- 547 (W] B, 175 /£ ORFs F1 ORF4
Z IR BRAZ R SF 04, 384 1 AN 36 MZTFRRZH
R B X, b AT S AN GAA FI2 4 GAC, 31 H. 4
AN GAA RIESFELM . BAZX P GAA Al
GACHUF N 1 ANE 7, 4 tdr=9 h BTk Glu
(E), 73X 12 AL R X P, Glu g5 T 7
AN, G FERR 103Xl 4 A %k e R 20 1) 2 S5 R 4 1F DA %
S5 AL R FEAT ML, A W B HROE . T A]
SIE TGEV P2 b iy X (147 & AF 3 B2, # A4~
SR KL, JLTFRAESINS .

TS ¥k M 3[R #E 3 2035 0R 7 51 1 55 102 47 A
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171 LR 5 i T /K BN LA 1) Asn(N) 42
A I Lys( K) FIFRTER) Glu( E) ¥ 4 AT H bk
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SCE A A . X R A FERR ) SR AR M R
HIZh e AT ] S0, AT R T 3E— B IR . 1RI7E 59
FEFE TGEV H BRAR"™, M B0 5E 46 A1 LR H
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F193-1933 #krh ¥ 0h Asp( D)) RAAHAT 1 MR AE
I Tyr(Y), 25 47 AL AEYER Leu(L) & M AV
PN BRI 85, X P AL RE S A TGEV
BESJPRIG I — AR E, (AR, B TCGEV M
B A 15 1) A 5, I T e IR s 2 11 2
A 25, .

ST TS B M BT C-di W 5 M T 3 i
SN CBUREE TGEV MR AR G ARG ANAT 1
ANFEIEAAT 55, T FLET X C- 24 i 1) 4 S M P v e i
R AR AT TGEV, 30l A FAMAKKH T TGEV (1)
ML, HE MR A C- RGN, X FITIL
PR E EEME L.

() HA AR5 85— FE, TS BRI N JE R i 2 12
S BRS8N ML R 1 Lys(K) &2k Arg
(R) &b, HoAth 3 AL B8 1) 0507 35 4 [R) SR T 2
[¥) F) A A, 3 Tl A A8 St i ke A A e M AT G5 i, i
RV . MESSHERE TGEV H Kkb i 128 723 Al
873 v Ab (P A% R ik O, U ey He 4 i 1R 25 291 4
QAR . HENX PSR T i S TGEV BUw %
FRARAT O, MAT RFWEZEIESE . 7E TGEV TS #RM#
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FEL AN N RO ZRMEM BB N BART
X EE RNA A AT R 75 75 HI A6, 3 75 998 2 1) 300
P SR e R A AR .
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WL TGEV A7 %5 1) 26 75 143, 18 Y472 99d 45 ¢
BCA/ SR TP S B AR, JF N AT R bR, AR
sM R AEPT TCGEV T YL 1) A5 RN 40 g G2 v 1
AER A I AN 28, (A SR — DRI .

E 4 b &5 40 A 1 i PR A IR 40 4 3 11 2 R
FEH Ak L ol L, IR I 20 (1) TGEV 1
30 2 AANF AL B, TS BRAI TGEV H Bk Z
[¥) %) [ e e v, Je T I)— AN 3 TR AY, i) T H-98
FRAINEB72-RT PRI JE 15— LR

MRS TS ¥k sM M FI N 2R 120 557 41 1)
CEBERI 0T, BB TS BRAE AL 6 R 1 55 R 1 3t
ATMEZ 1814 Ky %), [R) A6 56 PN R AT R bk 2 18] ) 382 4%
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Cloning and Structural Characterization Analysis on the sM , M and N Genes of
Porcine Transmissible Gastroenteritis Virus

CHENG Jie"?, LIU ‘]i':n(ingl’a , WU Run’, YIN Xiang—ping], LI Bao-yu', LAN Xi', WANG Hui'
(1. Lanz hou Veterinary Research Institute, Chinese A cademy of A gricultural Sciences,
Lanzhou 730046, China; 2. Lanzhou University, Lanzhou 730000, China; 3. College of Veterinary
Medicine, Gansu A gricultural University, Lanzhou 730070, China)

Abstract: Three structure protein genes of strain TS of transmissible gastroenteritis virus( TGEV), sM
(small membrane protein), M ( integral membrane protein) and N ( nucleocapsid protein) genes were ob-
tained by RT-PCR using primers designed according to their published nucleotide sequence in GenBank,
and they are 346 bp, 932 bp, 1 217 bp, respectively. After splicing, the respective lengths of the sM, M
and N genes of strain TS of TGEV is 248 bp, 789 bp and 1 149 bp and their predicted corresponding protein
has 82, 262 and 382 amino acids( aa), respectively. The homology at the nucleotide levels for the sM gene
between strain TS and Purdue, TFI, 96-1933 was found to be 95. 2% ,92. 7%, 90. 2% respectively, and that
of the deduced aa sequence was 95. 9%, 97. 2%, 98. 8% correspondingly. The nucleotide sequence homolo-
gy of M gene of strains TS shared 95. 2% ,98. 0%, 99. 6%, 95. 0% nucleotide identity and 97. 0% ,97. 3%,
98. 5% ,93. 5% deduced amino acid with that of strains Purdue, TFI, TGEV H, 96-1933. The nucleotide
sequence homology of N gene between strain TS and Purdue, TFI, FS722/70, Korea, TO14, TGEV H,
96-1933 is 98. 1%, 97. 7%, 99. 0% , 98. 3%, 99. 2%, 99. 0% , 95. 9% and putative amino acid homology is
97.9% ,98. 4%, 99. 0%, 97. 7% ,99. 5% , 96. 2% , 96. 6% , respectively. Sequence analysis indicated that sM
and N genotypes of TGEV are conservative, there are two kinds sub-genes of TGEV in China and their ori-
gins are probably from abroad.

Key words: TGEV; TS strain; sM gene; M gene; N gene; cloning
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