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Isolation and Diagnosis Transmissible Gastroenteritis
Virus (TGEV) in Jeju

Jinwoo Hyun, Du-Sik Lee, Won-Geun Son®

Dept. of Veterinary Medicine, Cheju National University

ABSTRACT Transmissible gastroenteritis
virus (TGEV) was highly contagious enteric virus
TGEV belongs to Coronaviridae
with positive sense viral genomic RNA.
Mortality is high in 2 days to 14 days old
and may reach almost 100% in young pigs.
TGEV is characterized by a sudden onset of
vomiting, diarrhea and dehydration. Weakness
and emaciation are progressive to death.

In this TGEV were
Reverse-transcription polymerase chain reaction
(RT-PCR) and
antibody (IFA) methods from small intestinal
tissues and feces of 4 weaned piglets that had

of swine.

study, isolated by

indirect immuneflouroscent

clinical signs on transmissible gastroenteritis
(TGE).

1. Cytopathic effect (CPE) in swine testis(ST)
which
sample, was implying the present of viral

cell line, inoculates the clinical
particles.

2. The viral isolates were identified as
TGEVs by the IFA test and RT-PCR.

3. A 572 bp DNA fragment specific to the S
gene of the TGEV was amplified by RT-PCR.

N B

7 A4 934 (Transmissible gastroenteritis,
TGE)2 TGEVl 9sli4 delvs} TGEVE Coron-
aviridae®] Coronavirus¥22 ¥5%t.  Trans-
missible gastroenteritis virus (TGEV)+ tl3)|
239 envelopeE 72 9l2™ #4LE negative sense
single-strained RNAZ A=e] 3lc} (Mendez
%. 1996: Garwes %. 1978: Godet 5. 1992). ¢}
Adle] 1946 v159 Dolye?} Hutchingsol <)
As B2 g ol 1. Fdvl, Hul, 4¥, o ¥
=, ez 5 5 dA A Aoz dA4ste gl
t} (Doyle 5. 1946). TGEV:E A7} m=3 A48
717F 18-22A17kelo 27 AHAIE] cryptel A3
FA 5 FERATAEIL WA == FAEE g9 9
3 22E dod. a2eg LAl isiel F
F530] X3 A3H L lactoseds FHE A4l
o} A2 lactose ¥k Z7I2 A AEP Al
el HdFe] o] AR AFl] MHALE Yol
t} 2] HEdAd 939 (TGE)Y SAAY A4 +
B} gofd Aalel o3l F4E doA AF 2574
9] TfalEe] TGEVAA 1-2d ¥ 79| 100% AL
Flo2 ofEAlle Idid AAY &4& Fan
(Cox . 1990: Laude %, 1993. Saif % 1979:
Callebaut 5, 1989).
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TGEV+e  sA] Ad4de 7Kl Porcine
epidemic diarrhea virus (PEDV) (De Arriba
% 2000: Kim 5. 2003)¢ TGEVS 3%&7] ¥l
porcine respiratory coronavirus (PRCV) (Chae
%. 2000: Cornaglia 5. 1994: Cox 5. 1990:
Cox %. 1992: Saif 5 1994)¢t 7hde] Hgsjr}
(Cox %, 1997: Theresa 5, 1995). °1& $l3ldq &
A Reverse

=0
3L

transcription-polymerase chain
reaction(RT- PCR). In situ hybridization
(ISH)# 5°] ¢cDNA ¥3& ©|4% hybridization
528 7bHe] rhsditt (R4 5. 1997 A4 5
1995: Jung % 2003: Paton 5. 1997). TGEV=
ST celldl CPE 34¢] #ojReixl= (Hxzg A
F)ST celleld Felgc} (Kim 5. 2000). wlo]gx
F3A8e| 93l TGEVE ¥ 72 AT &)
= ZeR 49 AT PRCVY e o
corona virus®?} RARE & $ glar ol TGEV
2] BolA]l o FEIAE o] 43 AAAG FR3}AY
oiv} ZHA¥F dAY (IFA)S °]83ld TGEV X<t
g A wolE Haldl=dl olfse] Az 9o
(Hohdatsu %-, 1987. Kwon %, 1993. Register
%. 1994; Sanchez 5, 1992: Simkins %-, 1992:
Vaughn &, 1993; Wesley 5. 1990: Woods, 1978).
2 9J9] Aet Yo 2= Enzyme-linked immunosorbent

assay (ELISA) %] 3t} (Callebaut %5, 1989:
de Arriba %, 2002: Enjuanes % 2003. Kim
%. 2003: Ines % 1996: Saif Linda, 1996:

Sirinarumitr 5. 1996).

A E AFEY HAd TGEV 3Hd& Al
a3tz 9@l sz TGEVARIC] dAlsiE =)
9] A7z B 2R swine testis (ST) cell o]
43 wlojzix Feje} AAAAYPstAY} RT-PCR

55 o83 A it

Mz 3 2y

Sample: ¥ A¥el M3 AE& 20024 12¥A
20039 49712 £ AP &2+ AAE R
of TGEV #dde] A== 159 ol3t A=) a2y

ZAAA FHE o] &3}, wpolH A RFEF= I
o33t HHYollA ¥ v The Purdue strain
(PURA46-MAD)-2 o]-&slsict

HZHe: =3 FoiFst Aoy £ 3 ST
cell§ o83l wlelaix~ Re] 2 4] AHAGYF
A Reverse transcription ¥ Polymerase
chain reaction (RT-PCR)71'H¢] Aldl 218314
o}, ST cell& 5% SHo} ¥4 (FBS. Jeil
biotechservices Inc). lactalbumin stock sol.
(10 x)3% MEM Non-Essential Amino Acids
Solution (Invitrogen corporation)e] A7}
Dulbecco’s Modified Eagle Medium (DMEM,
Gibco, USA)S AHE3lH 5% COt 3d=l+= 37T
wofzlell A wieFsisict.

HIOIZA ®2| X i ulolzl~E Rels}r] S5l &
sl A8k Qe 93 wiokd ST celld 832
DEAE-DEXTRAN 7} A7}l DMEM (50/ug) %
3] =¥3l3 5% CO} 3d%+< 37T w7l 20+
7+ At E0]9 vlelela AlEE Az A3t
of, AFde] FHE 5 URF 7P EFo FHA4 37
Tell 60-90 &7t 23k 21 F HFAE Wz
5% FBS &+ wiA|& ¥ 5% CO7} 3F=+« 37T
wjegzloll  wiofsted wEFo2  wiksl ST cell®
75-95%7F CPEE 2 o -70C YAz F23
ot} AAA] ST cell$ 54, 15533 uhEsid
4 22 (3000 rpm, 10%)F 43 4L #AY F
-70Cel B3] gAY FAYH= RT-PCRell
ARS8l

HYHAHTSAY: TGEVE Alsw= ulojejaE 24
well®] plate (Costar, USA)dl &3 uiokd STC
o &3l 12417 wikF 100% methanol 200 e
Z 24 wellelth 9ol a4t 2 F FH49
PBSe| AxAE AR F AEE AZAA o343t
AU BoF WS TGEV 50| & & A& &
3 =X 3 F 3087 4RSAIA] o2 PBSE 53] Al
A3tz FITC (Floure-scene Isothyocyanate)
conjugate Antimouse IgG (Sigma, USA) & FA
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PBSel 1:642 3Aste 23] =X ¢ F 5% CO,
7t 339E 37T wigr1olA 3087 vhgAI7] e 3
F}&#nA(IX70 Olympus, Japan)2& #A3AH.

RNA =& TGEVZ 9oisE 15%0l3 A= 479
27 54 9L ST celll %4 CPE #U% 3
3ol AX 43 e WE} F AFAE RT-
PCR ol AH8-3}ch.

RNA 5&4M& Chomczynski & Sacchi °l

B33 single-step RNA isolation method
(TRIzol Reagent, Gibco)E o]&3tdct. 7hs] A
He 31 mpolzja AEA 250 w9t TRIzol

Reagent 750 & 1.5 mé tube ol EF3ln s}
o] AgoA 5% HA3l Chloroform 200 wd7}st
o d2d 5% A F P4EF (12,000 rpm, 15
2 4038k 4248 500 w ol Isopropanol 500 pf
A7lsle] Aol 108 AASAT. 108 B ¥ ¥4l
¥2(12.000 rpm, 108, 40% ¥ 75% cold
alcohol 500 x¢ 718k LAE (7,500 rpm, 5
2 4039 587 7AzAI7l ©& DEPC 30 e
AHE sled &3 RNAE cDNAFA <l83t9t.

Primers: TGEVel & Oligonucleotide primer<
TGEVSE S genedlA] 2A% o2 TGEVSY PRCV
9} 783l 7HEE 4 A& Fowerd primer (TcF2)
£ 5-AGA ACTA TAG GTA ACC ATT GG-3
Reverse rimer (TcR2)= 5-TTC TAA TGT
AGTC GCA CGC AT-3'2 572 bp =719 diAd=d
4 o] FFHEE &AL ( F95 T, 1997).

Reverse transcription polymerase chain reaction
(RT- PCR): %3 RNA 8948 A FHol 104
22tk 1 w2 reverse Primer (TcF2)E ¥ ¥ 5
5 B oS M43 del &4 58 Was
o}, Wzt®l RNAl 20 ¢ DEPC- treated D.W, 10
#t 5% first strand buffer (250 mM Tris-HCI
pH 8.3. 375 mM KCl. 15mM MgCl2, Gibco,
USA)$F 5 e 0.1M dithiothreitol (DTT), 2 ¢
10mM dNTP (Promega). 1 x RNase inhibitor
(RNasin 40 U/gt, Promega). 1 pt M-MLV
Reverse transcriptase (200 U/uf. Gibco. USA)

£ F7hstd 37TColN 9087 WA ZTh kgl ¢hg
9 344" cDNAE -20Ce) R#sbdx PCRel A
83ct.

o AL ¥+3 (Reverse transcription: RT)ellA
#4438 cDNA 5 @, Fowerd primer (TcF2) 1 pl.
reverse primer (TcR2) 1 g, 20 @ DEPC-
treated D.We¢} PCR premix (40 mM KCI. 10
mM Tris-HCI(pH 9.0), 1.5 mM MgCl, . 0.25
mM dNTP., 2.5 U Tag polymerase (Bioneer.
Korea))® &3%% initial reaction (95T 300%,
50C 45%, 72°C 60% 1 cycle). cycle reaction
(95C 452, 50T 45%, 72T 6028 & cycleZ 3}
o} 30 cycle), last reaction (50T 45%, 72C 300
%)2 PCRE& 43 3l TGEVSY S genes 5o|3<d
PCR productE &<l

PCR 3& 4He 10 wE Hdld 2% agarose geldl
A TAE buffer (40 mM Tris-acetate, 1 mM
EDTA. pH 8.0)& AM&3te] 100 VelA 3083t A7)
45L& A8l Ethydium Bromide (EtBr)2 g4
st FEES #AEr] 98l 100bp DNA
Ladder (Gibco)E molecular size marker2 ARE-
3l A7|9% ¥ UV transilluminator2 TGE
virus S geneol tg 5olHQl band& &Nt

HIO[2{A 247} £H: nlolzis Q7 FAo= Karber
methodE ©]8399th. 7Hd3] A™EHH cell culture
£ 96 well plateS AMSl] w2 stock
virusE 10vl5 34 FaFo] uloly A A G 7} n}
ojgix 3 Aulsuiet 87l9] welldl 242 50 wd AF
a1, AX Bf A4S 50 wA skste] 48-72A17F i
3 o8& CPEE ##3led Karber method2
TCID50E AlLtslarct.

2

TGEV 22|: HAMEN 434 (TGE)°l ddsHe ¥
f A= A% ¥ AEE HA @M HEFg
Azt 1319 B)AE TGEVY 5013 A¥Hdas
(CPE)E sttt #al¥ TGEVE #z JWI.
JW2, JW3st Jw4zt B3
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(A) (B)

Fig 1. (A) Uninfected ST cell x100 and Cytopathic effect CPE) of TGEV
in ST cell (B) JWl-infected ST cell. x100

RHpioiE TS0l of3t Hlojzia AEH BolE vlo]  ghAlsh wheAlA ARAAERYALL & Do 1Y .2
ga JWI, JW2. JW3SH JW4E ©3 ujokd ST o (B)M® @X% TGEVRA 3¢ elskact
celldl HES, 12417 W T TGEV o] & 28

(A) B)

Fig 2. (A) Uninfected ST cell x200 and (B) Direct Immuneflouroscent
Antibody test JW1. x200

PCRZ 0|8t Hpol|2{A ZItk Feld TGEVeE S .33 A Al8olM 572 bp 2719] «ld€ PCR
genedl W3t Eo0]A¢l Primer® RT-PCRE 3 23  productd #1atch

Fig 3. RT-PCR amplification of S gene of TGEV from filed outbreak samples, positive reference strain. Lanel: 100
bp DNA ladder (Gibco. USA). Lane2: Positive control, Lane3: JWI, Laned: JW2. Laneb: JW3. Lane6 : JW4
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&2 Hlo|2HAQ] Il §H: 2= nlolgix JWI,
JW2, JW3%t JW4oll g ulolei~e] sl =
g Az JWI-E 10* TCID50/0.5mlE, JW2e 10°
TCID50/0.5ml¢, JW3& 10° TCID50/0.5ml2t
JW4E 13° TCID50/0.5ml9) 7471 galsiq
123

o &

A AGA H44 ulel2]~ (Transmissible gas-
troenteritis virus, TGEV)+ Sixz& HZ (ST
cell)ell CPE #4o] # o]Fojzioma TGEVEe]
< ST celle] M3t vloje|a®e] A8E HAZs
71 el DAEA-DEXTRANSZ ST cell& 23ty
vl M2]3x] 42 ST celldll ¥l3kd TGEV °})F
£ ¥ef3kedl vhe A} ol DAEA-
DEXTRANS®] ST celldl] charge %9 #H3}l2 fx3}
o TGEV o552 F3-& fo)shil k= 7oz v
i}

2] TGEVe o3t d-%32 TGEVe} PEDV,
PRCV 55 7PH3l7] 913t RT-PCR¢} ISHell oigh
d-ref, TGEVE 2l f-Azje)] gt drjxde] &
Aoy}, PCR 3 RFLP #4& ¢]43 TGEVY o}
9] Ze|Fell digk 34 FzA wHolet PRCVS
PEDVe] FzxchiAe] sfo]d digh a7} o] Fojzo
o #Zoll= TGEVE Al iyt epgasie)] o3t o
TE°l oIz 9l HAd ZdEE F8
cornavirus?! TGEV, PRCV®} PEDV: =%
group 1 o £3k= ulolgj22 42 fARRF §44
ZE 72 3ley PEDVE TGEVS PEDVE = &
2] open reading frame (ORF) 3¢] ¥3}5|¢glx]
%3 =¥ ORF Te] A& =Heolsit} z2lm TGEVS
PRCV< ORF 3, ORF 3-1¢9} ORF 44 #o]E }
Epdict wlele| 2 FEHAo] olsld TGEVE 3’ 57
o] ¥yYut FAsle Aoz el x|t oA
g4 wo)r} F D7t Bol HeRAw
21z (Hohdatsu %, 1987: Laude <. 1986:
Simkins¥%. 1992: Vaughn ¥, 1993), &z} &3

2 AH3ta 9le Millers} P111 strain®be] 4714
d ¥Au|xel 93’ S glycoprotein gene® ORF
3-14lolel ¥ 39} delection®] ¢lel P111 straine
&A= 45 nudeotides’t A<= gz TGEV
strain®] A wWold sz epitopeé F8

e

neutralization domaln—‘lMl el v
590] g S i 3 -raMaMW

g5 TGEV ¥& T°1WE iR A4 wolrl
ohvti glenz wold we}l wiilel] Wit b s}e]
A7b Atk A7t BaErs sk & Q7Y
22 TGEZAS Mol AECZHH viruss e
3 A oA sl Fel9) 7]z Aigel H¥A

g Aoz £ Aol g B gAg Ae=d gl
ot

2 ¢

AFEAN HANARYYRd (TGE)ZAHE Hole
AE 4 Fo] 23w p@ozve TCEVE ¥elshx,
RT-PCR 2212 A4 A4 Sy olgaiel A
Wt A3 s 2 AEe A

1. iAAEA 939 (TGE) $4H& Hole X A=
4 79| 233 B A8E HA A E HEZ
Az} TGEVY So|xal Mz asHCPE)E &
U3t

2. A 2ZA X CPEE d27) upojgiaE A u)
F3le TGEV 5o] o ZE34S 0|43 24 =
o Py oz g A3 TGEVE 3
o},

3. &2l TGEVH S geneell gt £°]3<] Primer
2 RT-PCRE & Ax A A8dl4 572 bp =7
2] 94l PCR product® #slgr}.

$ Az o} AF=uel AP A vlole| 2ol
W A5 2o A= A Fdle] BEAA w2
RS FHPsol & AR AR}
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