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Establishment of RT-PCR for transmissible
gastroenteritis virus

DONG Ling-juan,ZHANG Yan-ming, HE Lei, CHENG Min, LIU Wei, LIN Zhi

(College of Veterinary Medicine s Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] The study was to provide technical support for clinic diagnosis, prevention and
cure of TGE by establishing RT-PCR method for transmissible gastroenteritis virus. [Method) One pair of
specific primers based on the conservative region of TGEV TH98 N gene sequences was designed, then tar-
get region was amplified and cloned into vector to construct the plasmid standards. The PCR assay was de-
veloped by optimizing the varity of conditions,and then 30 clinic samples were detected with this method.
[Result) Plasmid standards and the PCR assay of detecting TGEV were developed successfully. The data
showed high specificity and good repeatability,and demonstrated that the method was of high repeatability,
which was 100 times higher than general PCR, and the linear range was from 1. 0 X 10" to 1. 0 X 10!
copies/pL. 30 clinic samples were tested by two PCR methods, and the result showed that four samples
were positive,and the PCR results were 100% positive coincident with general PCR. [Conclusion) The
PCR assay for detecting TGEV has high sensitivity and specificity as well as short time, which provides
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technical support for the diagnosis, prevention and cure of TGE.
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A% Ye vk H B ¢ (Transmissible gastroenteri-
tis, TGE) = 58 1Z e M 8 % 48 %5 B ( Transmissible
gastroenteritis virus, TGEV) 5| # § & 09 — Fh = &
22 Ao P A G s o UMK ik K ORE RS A K s
IRBFAES . BRI 7 o AT 0] 4 % AT AT 5 B (3 5 4
AR TGEV, JUHJE 3 JA IS LU A7 5 W SE %05
K 100 2%, AR R L J5 R TR AL AT RE S AR K
REfR A LIS 4, TGEV R{UfEs &t im
4, 10 LA 58 5 BORE 2 MR g, B A B Y 100 d
J o 7E I 5% 114 W W T A7 A T 81 B 1) T L ™

AR N O S - A T o IR TR S
2 MU A= s B R A3 4 (T L DO W 3 A AT
IFHE B RS Mk, TGE AA4F 48 45 th 5 5% 5%
b 7 R 2 R AR R T K it X TGE i 12
W7 R D 2 R 2 DR R W YL H R T
TGEV &# 78 5 H AW SR A B0 Bw A
20 AT 110 40 A SR Il S RE IR 52 A Al o PRI T E Il K
HEef w2 Wt .

TGEV J& F e R g 2 B e AR 2 Js 0 B2 T
5 H SR 5RO AN 2 B B R OE S RNA
TN BRI A 2K 2y 28.5 kb, 25 RNA 5
BN A B KRR, B S A B a5 kL 3 A
LM 454 1 PolyA B IS, TGEV #4341 4y
KT ASTFRCBEHE CORF1 ~ ORF7) 43 51 4 5 4 Fb
LSRR N 3 R AL A B P Horh ORFL 4 1% i 2
(0 52 Tl -5 SR Il . e 1 A2 I B S8 LA 35 19 mRNA
RN, 958 ) 52 ) -t SR T L K IS P O O - SR Tl
VR R R R4 45 7 35 DX 240 1 e 53t S s T 10 2 19
4 PS5 SV ECMUN R 3 FaES5 M R H Rep.
3a-3b.7,

24 Nk g E ST TGEV M)k R A 347 T
K HF o FaR % . S EF SN iR 4E TGEV S 3t
R PR SF P S0 BT e S 5 1 7 T Rl TGEV
) RT-PCR Jy i, AT il &2 I PR 2 (8 A9 46 0, oK b
SEUE T 3 MR RS HE L T — Fh B W)
A 2 9L 17 M S 0 7 (PEDV) A% et 18 1
RA#E (TGEV) FilfE A BERIRIE#E (GAR) I 2 &
RT-PCR J5 ¥k 1% 07 B WU & REAS A I 2] 35 pg
) TGEV-PEDV-GAR =k i )i & RNA, 2= (g
SRS T AT AR 5 A 3 W) e R B Y B L R 4
AR ZHAR REAR G H12 Wi F0 X 533X 5 3 4 56 R

. 45 TGEV UK 00 8 5w R 2 (PRCV) , H
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T FLAS BB 78 2 1 o 1F A7 o 0 o A5 SR RIS R
FEOBR B 6% T R B 1R 25 R R M A E R AR R
1R AN I EL R I R N R S R U 2 A S — ORI Y
TGEV f& il 77 . 35 JLAE KGR >k 19 52 % & &
PCR A DL H A & 5 5 vk 4 v i i HL R 1%
YE G S A L TR 56 R R KA T AR U 12
I SR G A I | =2 S 25 ) T R e SR PR
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1.1.1 m&F . AskAm@mie TGEV TH98 k. g
A AMEL R 2= B s 2= B 5 Bs S e o S = B A
LU BB, ST 4008 . DH-50 B & . ¥ 1 75 Jb 4 kR
FR 2 B B B2 - 6 DR AT

1.2 2ZRXAAME RT-PCR F k50 &
1 SYBR Premix Ex Taqll .3 B 4% T4 (K
B MRA T s pEASY-T1 s B (7 & W A b
AR AW B A BR A A 5 Bk 4 IO TR) & AR
[l R L 3 U 2R W BOR (b 0 A R
AN WURESL AL, EE Eppendorf 7 i s 3% 3 PCR
.1Q5 #e e i PCR X, ¥k Bio-Rad 23w 7= i .
1.2 N EEFH PCR # i RAIRERIEH &
1.2.1 3l#ehixit 54, B GenBank LA
iy TGEV TH98 # N 3 [H J¥ %1 (GenBank % 5
e AY33793D AR SF X BT 1 X R SRS,
Wl Pl. 5 -GAGCAGTGCCAAGCATTACCC-
3 Tl Y P2. 5-GACTTCTATCTGGTCGC-
CATCTTC-3", H{ F Real-time PCR #:ill, 2%
TS B AR FE R B By A BR 23 7] & i

1.2.2 TGEV #9351 % £ RNA 23 ] & &M
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SRE010 %0 % A 4 LV ) DEME $; 35 Sk 85 3% ST 4i
i R 40 P £ 2 A 1) 80 04 B B R 200 TCID;, 1
TGEV THI8 #k.37 CW M 1 h J5 , b fin 44 F1 73 %4
2N AERFIR L #E 37 °C AR B 500 CO, 1 85 374
TEEFE 3~6 d. RF 900 Y 40 A H B A0 it 5 A% i ik
LM B WG IR 22 3 DR Y S B VR R L 93 O
WCEAE—80 CLRAFF . 8 RNA 5 % Tr-
izol 17 & i BE W] 5 E AT

1.2.3 cDNA ## 2 X4 % N R B # PCR ¥
¥ M TaKaRa g §% 56 5] & (PrimeScript RT
reagent kit with gDNA Eraser) it Bl #:47 TGEV 1§
cDNA & 1. R 30 pl SN A& SR P20 3 AT i B
Ko RMWIKRZE N D5 X gDNA Eraser Buffer 3 pl,
gDNA Eraser 2 ul., Total RNA 5 ul., RNase Free
dH,0 5 pL,42 °C 2 min; @5 X PrimeScript Buffer2
6 plL, PrimeScript RT Enzyme Mix 1. 5 pL, RT
Prime Mix 1.5 uL, RNase Free dH,O 6 pL,iR%]
e A 2O B A5 09 BB - 37 °C 15 min, 85 °C 5
so BN A5 45 B cDNA fRAFAE — 20 C 4
M.

DL G S ARAF B9 cDNA R AR L 9F 45 5 1 & B
MR BER 3%, WK &R A cDNA B 1 pL,
Premix Taq(Loading dye mix)12. 5 pL, I FiiE5]
(10 pmol/L) £ 0.5 L, RNase Free dH,O #h &
FIRBUE 25 uL. 495 C U 5 mins95
°C 30 5,56 C 30 5,72 °C 40 s,32 MEM ;)5 72
C FEff 10 min, B PCR 4§34 ¥ #4715 g/L 1Y
TR ARE B i Hh K 43 T i BROEURS BT AR M R (b
5O A RS W) 04 B 1l i 700 6 156 B A4S (Rl o i H
i F Bt AR AFTE —20 °C
L2.4 ks a#l & O 1203 BB R
Y7ol = pEASY-T1 Fefe sk, 4% 1k = DH-54
SR, W H B IBCET £ BRL v B TR VR T AR R RS ST
e A= Wy AR CIE 5O A7 BR 2 7] 5 5ok S BOCR) & /Y 0
BF 4 JUTORE » 326 B 5t 4 3 B A ) R 2 W R
DNAMAN # 5 GenBank | B4 #) THI8 # /¥
G AT RS H A A o ] BF X B BB #E 4T BamH T |
EcoRV XUEFYI %58 , Bk T —20 CLR 17,

1.3 TGEV ®EEE PCR HFiEMEIL

1.3.1 A andite T 459 5 5 & 2O 1
R A AR IS R0 X G E B PCR B 4G B 55 1 iF
11 =20 B A0 AR [ IR R TR EE A 55 "C A
UGB 2 60 CLub LKy 1 °C, X8 KR k47
k.

1.3.2 # k%% PCR % & PCR R SYBR
Green 4t Bl , £ Bio-Rad A Al 1 1Q5 Yt E & PCR
I E#EAT . P8 ROV AR &R SR Ry 20 L, H R
Ribn e B AR 1 pL, SYBR Premix Ex Tagq [l 10
p L ARUESE RS9 (10 pmol/L) 4% 0.5 pL.
RNase Free dH, O #h & B AR ZE 20 wL. iR 215 Bf
BB SR A 1L 301 R4k i s AR I iR AT B
BAFMEE 3 ADEE BCFAE ., Bk E D
H, O Sy B4R 1 B 1 X R
1.3.3 Arcfeeb & ey sem) AL BRI & A0 % BTk
P o O et e B L 9 90 IE UKL 46 L 2 J5 A TaKaRa
25 SR 7 & P i EASY-Solution Xt 5 K7 B HE 5
PEAT 10 1~ 10 7 F B, LAAS [5) 6 T8 B 1) Jo s A 74
J MR AT 5 Y6 ik PCR 984, A5 BEBE I 8 3
ANEE . bRl h 1Q5 P8t it PCR XA 3h 4
J s XAl 2 A W R s o o AR Al o B R O i
1 I B (g O Y Bl AR A W AR v 47
8 3K 30 BT 490 PR AR
1.3.4 FTEMAEFERE N FE— Ak E K H
FES AT 4 WEZ W E . LEIE TGEV %6 & &
PCR Jy¥EWtaEvE . 8 B 2R 2 (PCV) & Th AT
R EE (PRV) % B0 5 09 W 255 1iF 9 2 (PRRSV)
FRE I 7 (CSFV) B cDNA R 54 117 9 0l 2 1
PCR §"3% , JF LARG B B2 10° A JoRL b o i Ay BH
Xof L B8 0F 2 N B A S . M R R S 3
B LAIK A RS 17 44 X6 B
1.3.5 L5&:@ PCR #&m 7 ik eybdr DI LB
s T L 1 JBT R s A i Sy AR AR 43 ) R AT 08O
PCR 5 #13% 8 PCR Kl . xF b H 52 6%, 3% 5l
PCR A Ul 8 A5 5 5 140
1.3.6 e RAERA M BE LR S PR VG A v JH 1
XA 3 30 3 e PR 388 i A & o e JECR AR F 80 5L 44 Sy
1~30 5, MU R ZEEIN 2 15 PBS B 5 I &
Fill 3 WU EE BT L HR I RNA 53R4T RO 3%, DL S
F ) cDNA J#ib, 3 M 1. 3. 2 7 i FT 99t &
it RT-PCR &I, Jf 5 3% 5@ PCR A6 I 45 5 i 47 %
b .
2 SR50H
2.1 NEEMPCR &R

F N E 4K K 1.7 kb, Wi AHF5E &1 19
THOGERM N EK A 109 bp., AR 51 )%
PEEU TGEV TH98 # RNA #17 RT-PCR ¥,
2 15 g/L W Bl W BE BBk AT 5 9380 1 4K
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2.2 BRAItRERIERE

B KL br i A HR R BRIl WS . v B R
PEASY-T1 vg BEAIA . e Ak )5 Pk MO v B L 3% T4 . 2
BOmORL . $2 BORY RIS E i 42 BamH 1T\ EcoR VX

1 000 bp
750 bp

500 bp
250 bp

109 bp 100 bp

Bl 1 N JEE A PCR 445
M. Marker TransPlus 2K;1. B 1) B
Fig. 1
M. Marker TransPlus 2K;1. Target fragment
2.3 TGEV 33t EE PCR AEREL
2.3.1 mEBBEREHGHE  SACRAFEEM
= P HEAT SR G R PCR 4748 , I 5% JH I 3 6 2 gk
iR KR R R A5 R R W, W20 1k B KR
60 Tl 18w R R Ar . oAk s 09 B
FEF K095 CHIAEME 30 5595 °C 55,60 C 30 s, Jf:
R I 40 DMFER
2.3.2 AREWMLAET  ZIE . FORBRE S TR
W PR 120 ng/pll.ODys, /ODygo 2 1,92, B A5
AR MBS RN 1.2X 107 ~1.2X
107" mg/mL, % 1Q5 98t & f& PCR AL A 3 43
BrAg 3 79t s hn it 2 (& 3) .

Amplication results of N gene

30
25+
o 20
]2 N
2 K E=100.3%;
R’=0.998;
y=—3.325x+32.617
10}
30 2 4 6
975 B 46 2 B 1K F X BUE
lgC

Kl 3 TGEV %5 & RT-PCR #a il Jr 2 0 b 4 th £&
Fig. 3 Standard curve for TGEV RT-PCR
detecing methods

o 3 WAL AL ) TGEV 9O E & RT-PCR

FifE U %5 58 5 345 T 3 928 11109 bp 2 & 4545 (& 2).,
WP 25 K Wos, BN R B B R 109 bp, 5 HiH
SRMAF: PN s R B, HW A B S Gen-
Bank [ € 19 THI8 ¥ 51 19 [7] I8 # 24 100%,
WE B ARAT T 1E 6 1) B 24 00K bR o o

1 M

5000 bp
3000 bp
2000 bp

3928bp |

1000 bp
750 bp

500 bp
250 bp

109 bp 100 bp

K 2 FRiARAE S ) BamH T . EcoRV XUl VI % 5 4%
M. Marker TransPlus 2K ;1. & k7 b 4E 5
Fig. 2 Results of recombinant plasmid with double digestion

M. Marker TransPlus 2K; 1. Plasmid standards

J7 ¥k By e ME R I S5 Bl Dy 1.0 X107 ~ 1. 0 X 10
PEOL/p L P 8 R E=100. 3% ,R* =0. 998 5 i fth
KL PE TN y= —3.3252+32. 617, B K N
—3.325, [AlAf el 3 tn] U Y L A 5 ST A 9%
S & PCR J7 ik K il R 8 Tk 1. 2 X 1077
mg/mlL,

2.3.3 FTAMAHFE  HE AR —WE R H
PERE S 00 4 AT 908 B PCR,Z5 1R 1E Y
Bl i £ AR X GBIk #1450 22 A IR R EA B 18
IF B i (47 3Gl 2 A7 A A — R TR AT A B
(B4, BEH AR D58 57 1 TGEV 2856 i RT-
PCR & 77 75 0 & 2 M R tEAR 4T .

TGEV 96 & RT-PCR Kl 7 2 19 45 5 1
SR UE 5. & S5 AT, 7E 40 AE IR LLN, B
TGEV THO8 #k Ak HAWFE & 1 A 1 BEA R 19 9%
{55  RUIARB I TGEV 286 E f RT-PCR
A0 v X A G Mk B W R R BRI R
Pk
2.3.4 5@ PCR & ey sbdx B OB bR i
ik 100 X107 8 DL/l 4% 10 5% 0 06 3 6 B 2
1.0X10" #8 D1 /pL, ¥ H] 56 “C iR ik B2 3 47 3% 38
PCR ¢34, =25 15 g/ L (9 S5 0 BE e v UK, 45
FANE 6 Fion. MW 6 al LIF 1,38 PCR K
L REUE R 10X 10° ¥ 0/ ull, LA 58 57 1
Pt it RT-PCR Jr Ak 2 M=K .
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Fig. 4 Repeatability test of RT-PCR for TGEV detection

7 6 5 4 3 2 1 M

5000 bp
3000 bp
2000 bp

1000 bp
750 bp
500 bp
250 bp

109 bp 100 bp

Kl 6 TGEV Bk il (Y 538 PCR 414 45
M. Marker TransPlus 2K;1~7. 43 32y 10 £ 45 55 7 B¢
(1.0X 101 ~1.0X 107 4 D/ L) i J50RL % E
Fig. 6 Amplication results of standard plasmids of TGEV
M. Marker TransPlus 2K;1—7.1.0X 10! —

1.0X 107 copies/pL standard plasmids

2.3.5 EARMBER LR XTREHLRAE N
Vi JE 300 4 DR 3 1) 30 03 1 PR ZEAE A b SR A B 5%
79 E B RT-PCR J7 gk gEAT A I L O 55 3% 58
PCR #5075 v5 2647 % b 45 51 % 30, %3 PCR
Bkl TGEV BFEM A 2y (G5 R 4,17 5);
1T FHAS A 5% 57 1 2¢Ol 5 it RT-PCR 5 i 4 i 1Y)
FHMERE S A 4 0y (G5 g 411,17 F1 29 5, T 4F
B HN 100 %0, [A] e 41 08 B 280 7E & RT-PCR J5 ik
(UM & T8 PCR vk, M AR EE S 1Y
PR 4 (y= —3. 3252+ 32. 617) , %t FHPERE & h
TGEV & it B 2R BR. S50 4,11,
17.29 S8 5 Cr 54> 91k 21. 34,16, 89, 21. 51
M 21,77, TGEV &4 5k 1. 0 X101, 1. 0 X
10,1, 0X10% A1 1. 0 X10% " $#5 I1 / L.,

o

e i PCROAE TN J7 35 A5 o — Mg BLAG I 75
5 B — Bl AE PCR AR 2 I A 2 42 15 5 1

3

3
e
"

B 5 TGEV 3065 ik RT-PCR K Jr i ) 45 5 4
Fig.5 Specificity test of RT-PCR for TGEV detection
HR A 28 GAF 5 B 245 B0 S B W I 4% 4~ PCR #F#2 , A%
S 38 3 s 7 1 X A AR AR R AT 0 = A AT B T
HE ARSI T X DNA B4R 0 2 &, i 3B A
FRRE S VRS RN AT RE MR TE SR L BE SE L £ R
ERSIE A NN =N VR N = N I R
PR = 11 W 9 B P2 1 e s i 4 S =21 == =3 1
GUEEH, POE i PCR H AR A AT Taq-
Man # 4 #l SYBR Green | ,H:H' SYBR Green I A
AU A% R A R R M S L TE T A BURE
BWE I PL Y TagMan #8512 75 B TR R MR
B AR R BT R LR R . AR RCR B
J& SYBR Green [ il B3, loh @ 7 —Ffh 4 5
PR L EE AT M A SRR R R A AT R W RN

B B 2¢O E 2 RT-PCR J5ik .

DS ivich G E7/ RN &7 o s - SN S B A B 7/ Ko
X 1 B R 20 55 B Ry 5 i 8 45 R G O Y G BRI &R
N EEH GBI R RBFENERTER, 2
1 1.7 kb, A B 55 6 B 093815 1) 5T L 2 i B 52 )
W, I B B SE . Wurm U9 BLAE 2001 4R
R N FEF gt i N AR 1 a] DL 354 oy 2445
1 o JE K 20 B R 4L oA o R Y e T 4R TGS A Y A%
o e S92 o A i TR 300 BE A 3 40 A R Y K B4 7
i, ELAT BT A A S, e N3k DR G L
AHEBEZ L, AR PTEHKLI Y 2RI Gen-
Bank [ A TGEV THI98 ¥k N 3 [H )y 51 (&
SR AY33793D WY IR I bR 5 NCBI £l
JiE T HoAth TGEV % #k . 40 Purdue ¥k Miller ¥k il
TS BREE TN AT LR, & A58 B FH 9 5 | 4 1
XFH) THO8 # Ak i #0751 55 5 At 5 Bk 04 W] 5 1
95 %6 ~100 %% , it B X 3% J7 370 110 Gz 00 ef = JHL Al 55 ke A
BEZ%E L,

P B PCR A J5 ¥4 oo bm o i 1Y) 6 602 A
KR SEm R 3R . T B K PR EE b ORIE 45 25 BR TH] 4
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B AR — B A o T 5 AR A A (] EORE AR 1Y
R TR AT LU SN B RNA Sk b o
s T TGEV M98t &t RT-PCR Jrik HIZ Ty
BB, H RNA K 5 5 B ff, R tEAR4r. D
cDNA 7] LIAE A 5 1 o (B2 75 22 75 B R 2Ot
i PCR Z A Sk S e % /e ad BRI A B R
T 2T E R BOE Qg ME R R 3E T R
ARG . % AR AN SR AL & T 9 1 R B i Tk
B br A s #ESr T — B R PE W] R ik 15,3
P UL/ u LI TGEV Y78t B PCR F ik %
RS e M. AW ST S R v R Y T Ik
Pl T b o ot R, 8 R N, R R O AT BB
% K DR AE B TORLAR HE 10 RSB0 AR RE 5 104728
JtaE it RT-PCR Kl 78 40 A8 28 N, BT 45 16 4
f £k 78 TGEV & & 1. 0 X 10" ~ 1. 0 X 10
PE UL/ p LIS e 50 &R R AT

WAL A5 o B2 B AR 220 R 4k i RNA
) P2 HUFN cDNA 196 18 55 #8 R 1500 620k 58 B,
TR K A8 J 17 36 B i) A7 2% b s o 1 — 26 AR ]
Rl MG 22 . D3 b T 9 E T b 3 A A
SRR AT DL o AN 2 L O S 4 B (A5 0T BH M Y K
VT T Sk O KT T A AR A 8 A BT AR AR
e (1 TGEV 289 % & RT-PCR il 77 i . &
A WERRE B R U RS PR R TS AR DL S A
B 15 AE TGE W2 WA 6 7 T A 1R &5 1Y)
N 8

[ 5% ek ]

(1] msC4r . 26w W SR Y 1k 1 1 28 0 3 43 1 45 4 A 00 0 8 i

FEHERE [J]. F B S B .2010,42(12) :95-98.
Nan W J, Lou G M. Research progresses on molecular struc-
tures and vaccines of swine transmissible gastroenteritis [J].
Animal Husbandry&.Veterinary Medicine, 2010, 42 (12); 95-
98. (in Chinese)

[2] ZhouJ F,Hua X G,Li C,et al. Effective inhibition of porcine
transmissible gastroenteritis virus replication in ST cells by
shRNAs targeting RNA-dependent RNA polymerase gene [J].
Antivirus Research,2007,74:36-42.

[3] Z=gdsk.MiLa . B A EEERWEE ORF3 #l ORF7 5 f
B PEABT LI HOl Al K224 4, 2007, 42(6) < 1-7.

LiJ Q.,Liu ] S,Cheng J. Cloning and characterization of ORF3
and ORF7 of porcine coronavirus [ J]. Journal of Gansu Agri-
cultural University,2007,42(6) :1-7. (in Chinese)

(4] 4L WA, BE, %, BAE Y S W50 5 K B AR BF
FEHt R [T 5 A2 ,2008(12) - 33-36.

Han G Q,Guo W Z,Li Y Y,et al. Research progresses on tes-

ting technologies of swine transmissible gastroenteritis [ J].

(6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Swine Industry Science,2008(12) :33-36. (in Chinese)
i HL R A Yt E R B R AL Y T O Ok
(1], BARE B £, 2009(7) : 79-82.
Zhang 1.,Dong Y. Research progresses on infection mechanism
of porcine transmissible gastroenteritis virus [ J]. Modern Jour-
nal of Animal Husbandry and Veterinary Medicine, 2009 (7).
79-82. (in Chinesse)
S LG PO L 45 RT-PCR #5844 e vk B W 4 9
B [T o EE B 2425, 2009,39(3) :19-20.
Wu G P.Yi Y B.Sun S F.et al. Establishment of RT-PCR as-
says for detecting porcine transmissible gastroenteritis virus
[J]. Chinese Journal of Veterinary Medicine, 2009,39(3):19-
20. (in Chinese)
SRS S B AT R IR e R S AT G T T 4 0 B A
A BERC R #E 2 5 RT-PCR Kl 77 2 44 gt sr Bl R i A [T .
0 R £ 37,2010,41(8) :1001-1005.
Zhang K, He Q G. Establishment and clinical application of a
multiplex reverse transcription-PCR for detection of porcine
epidemic diarrhea virus, porcine transmissible gastroenteritis
virus and porcine group A rotavirus [ J]. Acta Veterinaria et
Zootechnica Sinica,2010,41(8):1001-1005. (in Chinese)
A g PELLBR W0, S R R I 5 o e bR v 2 A W)
WL (1] & 45 81 .2010.42(12) : 16-21.
LiJ,Xie A Z,Chen Q.et al. Simultaneous detection of five ani
mal coronavirus by genechip hybridization [J]. Animal Husba-
ndry&. Veterinary Medicine,2010,42(12):16-21. (in Chinese)
Heid C A, Stevens J, Livak K J, et al. Real time quantitative
PCR [J]. Genome Research,1996,6:986-994.
Mackay T M, Arden K E, Nitsche A. Real-time PCR in virolo-
gy [J]. Nucleic Acids Research,2002,30(6) :1292-1305.
A LR S BN B L SFL 980 E B PCR HURTE S T4
A g R (0. o I & R IR, 2009, 36 (4) : 73-76.
Li A,Xie ] W, Wei J G, et al. The amplication of real-time
PCR on molecular detections [ J]. China Animal Husbandary
&.Veterinary Medicine,2009,36(4) :73-76. (in Chinese)
KEW.E B0 8 % FQPCR 5 5L 7= f A I b iy
B U E e (1. 34 e 2k, 2008, 29(11) : 55-59.
Song Y T,Wang Y.,Liu Q,et al. The amplication of real-time
PCR on detections of genetically modified product [J]. Pro-
gress in Veterinary Medicine, 2008, 29 (11):55-59. (in Chi-

nese)
FRPAFARE A% 4 BRPA LR L 45, SEid 98 68 it PCR $ AR K

FORL [T, A i k% 2004, 24(1) - 74-T76.

Ouyang S Y, Yang D,Ouyang H S,et al. Technology and am-
plication of real-time PCR [J]. Chemistry of Life, 2004, 24
(1):74-76. (in Chinese)

Wurm T,Chen H Y, Hodgson T. Localization to the nucleolus
is a common feature of coronavirus nucleoproteins, and the
protein may disrupt host cell division [ J]. Journal of Virolo-
@y.2001,75(19) :9345-9356.

Fronhoffs S, Totzke G, Stier S,et al. A method for the rapid

construction of ¢cRNA standard curves in quantitative real-



5 2 I A AR Qe vk B 4 B 9O E ik RT-PCR il Jr vk 1 2 57 19

time reverse transcription polymerse chain reaction [ J]. Mo- Xu L Q,Su Y S,Zhao Y J,et al. Eastablishment and prelimi-
lecular and Cellular Probes,2002,16.99-110. nary application of a TagMan real-time RT-PCR method for
(167 XB Ju.ok o, Ze4e 4, %5 5598 Stk 559 3 296 O £ ¢ PCR ¥ detection of porcine transmissible gastroenteritis virus [ J].
W7k i sr R i L)L PUAE AR MR 2 24 4. B8R Animal Husbandry&.Veterinary Medicine, 2009, 41 (9) ; 14-
Bl ,2011,39(2) :1-8. 17. (in Chinese)
Deng L.,Zhang Y M,Li W W,et al. Development and prelimi- (18] pF%dke i J7 MR K& L Yu ik B I 4 9% 8 TaqMan %¢
nary application of real-time PCR assay for detection and JsE i RT-PCR Kl J7 ik it 57 [J]. & 4508 B2 24 4, 2007,
quantitation of thelapinized Chinese strain of classical swine 38(5):476-481.
fever virus [J]. Journal of Northwest A&F University: Nat Bai X H,Feng L,Chen J F,et al. Development of TagMan flu-
Sci Ed,2011,39(2) :1-8. (in Chinese) orescence quantitative RT-PCR assay for detection of trans-
C17]  Bmidk, 75k 2k 88 B 72, &8 K i 55 15 ge vk 5 1 % 9% 8 Taq- missible gastroenteritis virus of swine []J]. Acta Veterinaria et
Man 3¢5t 5€ # RT-PCR J5 ik @2 Myl i A (1. & 40S Zootechnica Sinica,2007,38(5):476-481. (in Chinese)

FAPE,2009,41(9) :14-17.

(EB% 12 1)

[13] Livak K J,Schmittgen T D. Analysis of relative gene expres- [17] Yan M,Wang L C,Hymowitz S G,et al. Two amino acid mo-
sion data using real-time quantitative PCR and the 2 (-Delta lecular switch in an epithelial morphogen that regulates bind-
Delta C (T)) method [J]. Methods,2001,25:402-408. ing to two distinct receptors [J]. Science,2000,290:523-527.

[14] Ezer S,Bayes M, Elomaa O, et al. Ectodysplasin is a collage- [18] Sinha S K, Zachariah S, Quinones H I, et al. Role of TRAF3
nous trimeric type ]| membrane protein with a tumor necrosis and 6 in the activation of the NF-kappa B and JNK pathways
factor-like domain and colocalizes with cytoskeletal structures by X-linked ectodermal dysplasia receptor [J]. ] Biol Chem,
at lateral and apical surfaces of cells [J]. Hum Mol Genet, 2002,277.:44953-44961.
1999.8.2079-2086. [19] Morlon A, Munnich A, Smahi A. TAB2, TRAF6 and TAK1

[15] Hashimoto T, Cui C Y, Schlessinger D. Repertoire of mouse are involved in NF-kappaB activation induced by the TNF-re-
ectodysplasin A (EDA-A) isoforms [ J]. Gene, 2006, 37142 ceptor, Edar and its adaptator Edaradd [ J]. Hum Mol Genet,
51. 2005,14:3751-3757.

[16] Hymowitz S G, Compaan D M, Yan M, et al. The crystal [20] Smahi A, Courtois G,Rabia S H,et al. The NF-kappaB signal-
structures of EDA-A1 and EDA-A2; Splice variants with dis- ling pathway in human diseases; From incontinentia pigmenti
tinct receptor specificity [ J]. Structure, 2003, 11(12) ;1513 to ectodermal dysplasias and immune-deficiency syndromes

1520. [J]. Hum Mol Genet,2002,11:2371-2375.



