IN VITRO DIFFERENTIATION OF
TRANSMISSIBLE GASTROENTERITIS VIRUS
STRAINS BY PLAQUE SIZES IN SWINE

TESTIS CELL CULTURE

P.P. Liou

Characteristics of three traremissible gastroenteritis (
TGE)virus field virulent strains (Gut origin:Ames #40, CN
and Miller ), three low cell culture-passaged straine ( Ames #40
-10, CN-10 and Miller-10), three high cell culture-passaged
strains (SH- 30, Neb-28 and Miller-60), and three vaccinal
strains (SP, TO and Syntex) were studied to find the differ-
entiation in plaque sizes in McClurkin swine testis cell cu-
- lture among the four groups of virus strains. There were
clear differences in plagque size when the strains were ¢-
ompared: The virnses of gut origin have plague sizes ra-
nging from 0.5 to 2.0 mm indiameters, low cell culture-
passaged strains have plague sizes ranging from L0 to 3.0
mm, high cell culture-passaged strains induced plagues larger
than 3.0 mm, whereas vaccinal strains induced plaques that w-
ere smaller than 1.0 mm, The data suggest that the plaque me -
thod be useful as in vitro marker in the differentiation of TGE
virus strains.

Although it is known that in vive bi-
ological differences between gut origin
and cell culture-passaged transmissible ga-
stroenteritis {TGE ) virus strains are exis-
tence, (2:3: 177 that is only little known about
the properties of these strains in vitro,
(14,1538 1n vitro there is lack of agree-
ment about the discrepancies of TGE virus
(l,S,G,?,lJ,l?)HeSS and Bachrnann(?)

reported that there were clear differences

strains,

in plaque size when the strains of TGE vi-
these
results, some workers (}5:1%) ¢quld not find

rus were compared., In contract to

di-fferenoes in plague size between field
isolates and cell culture-passaged strains,

The purpose of the present study was
to compare the plague pattern among the TGE
strains, It is possible to evaluate the pla-
que patterns being one of the considerable
value for the differentiation of TGE ant-

igenical markers in vitro,
MATERIALS AND METHODS

Cell culture: History and susceptib-
ility of the McClurkin swine testis (ST)
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cell line to TGE virus have been reported
€112 and this cell was used in this study.
Cells were grown ina modified Earlés m-
inimal essential medium ( EMEM ) supplem -
ented with 10 % fetal calf serum,0.5% la-
ctalbumin hydrolysate, 26.1 mM sodium
bicarbonate and 50 pg - ml gentamicin s-
ulfate, and they were cultured in6Q x15
mm plastic petri plates, Confluent sheets
of cells were obtained after 5 days of i-
ncubation at 37°C in a humidified atmo-
sphere containing 5% CO2 .

Viruses : Three f{ield virulent stra-
ins { gut origin), three vaccinal strains,
three high cell culture-passaged strains
were used. TGE field virus strains Were
detected in ST cell cultures directly from
intestinal suspensions of infected piglets,
Field strains consisted of the Miller str-
ain { piglet passage 3 times after original
recovery, kindly supplied by L.J. Kemeny,
Ames, lowa); Chunan strain ( CN, piglet
passage 2 times after original recovery,
isolated in Taiwan}; and Ames #40 str-
ain ( piglet passage 1 time after original
In addit-
ion, the field strains of TGE virus seri-

recovery, isolated in lowa }.

ally passed 10 passed in ST cell cilture
were used and referred to as low cell
culture-passaged strains (CN-10, Ames
1:40-10 and Miller-10), The threehigh
cell culture-passaged strains consisted of
the Nebraska strain { kindly supplied by R,
D. Woods ) after 28 passages in 5T cell
culture (Neb-28): SH strain { also supp-
lied by R. D, Woods ) after 30 passages
in ST cells (SH-30), and a Miller strain
which had been passaged 60 times in 5T
cells (Miller-60 ). The three vaccinal
strains consisted of the TQ strain‘® (k-
indly supplied by Y. P. Lin, Tansui, Tai-

wan ) , over 165 passages in primary sw-
ine kidney cell culture and 15 passages
in ST cell culture, Syntex strain ( cell cu-
lture vaccine, commercial product )*2, am
a small plaque strain‘'® (Cultured conti-
nuously in ST cell cultures, kindly prep-
ared the plaque plates by R, D. Woods, A-
mes, lowa ),

Cell culture infectivity titers of the
viruses stated above were: Miller, 10°
plague forming units ( PFU) per ml; CN,
10° PFU, ml;: Ames #40, 107 PFU ml;
Miller-10, 10° PFU.ml; CN-10, 10° PFU
~ml; Ames # 40-10, 10° PFU/ml; Neb-28
10° PFU./ml; SH-30, 10° PFU/ml;: Mill-
er-60, 107PFU, ml:; TO, 10°-° PFU ml;
Syntex, 10°-® PRJ“ml and SP, 1 PFU~
ml,

Plagque formation :Monolayer cultures
were overlaid with 0.1 ml of virus suspe-
nsion and kept in 37°C for 1 hour, The
inoculum was removed after an adsorptim
time, and 7 ml of medium containing 1%
agar was added. The petri dishes were
incubated in a CO» atmosphere at 37°C
for 48 hours, and then the cultures were
fixed with absolute methanol and stained
with 1% crystal violet in PBS., One hour
later, the agar was poured away and pl-
aques were detected, Each virus strain
was inoculated onto different batches of
ST cells to confirm the reproducibility

of the plaque size,
RESULTS

Field virus strains produced plaques
with mean diameters varying from 0.5 to
2.0 mm {Fig. 1. B-1, B-2, B-3), vacc-
ine strains induced plaques smaller than
1.0 mm { Fig. L A-1, A-2, A-3,),wh-

#2 TGE-Syntex,Lot No, 8045, Modified Live Virus Porcine Tissue Culture Origin, Des Moines,

Lowa, USA.



Fig. 1. Plaque morphologic characteristics of TGE viruses in McClurkin's swine
testis cell monolayers. The plates were inoculated with viruses and incub-
ated for 48 hours at 37°C. Plates were fixed with methanol and stained

with 1% crystal violet.

Vaccinal Strains: Low cell culture-passaged strains:
A-1 TO, A-2 Syntex, A-3 5P C-1 ON-10.C-2 Ames #40-10,C-3 Miller- 10
Field virus strains: High cell culture-passaged strains:

B-1 CN, B-2 Ames # 40, B-3 Miller D-1Neb-28, [2 SH-30,D-3 Miller-60



ereas high cell culture passaged strains

were larger than 3,0mm (Fig. 1, D-1,
b-2, D-3, )and varied only a little in
diameters. Some variation in plaque size
always could be cbserved in the low cell
culture passaged TGE strains. These s-
trains induced plaque sizes raning from
1.0- 3.0 mm {Fig 1. C-1, C-2, C-3).

DISCUSSION

Although by in vitro cross-neutral-
ization tests against different TGE vir-
uses indicating that there was a close
antigenic relationship among the viruses,
) the viruses of gut origin had antige-
nic determinants not found in the cell
culture propagated virus, }?:'*> Appare-
ntly, cell culture derived virus has been
modified in its antigenicity, ‘*®’ Antigenic
change occur in TGE virus when the v
irus was passaged through cell culture.
From these studies, it was demonstrat-
ed:' that low cell culture passages

of TGE virus had a minor antigenic ch- -

ange and high passages had a major ant-
igenic change. The present study dem -
onstrated that the TGE virus strains
were different in plaque size (Fig 1).It
is suggested that the difference in plag-
ue pattern among these strains be expla-
ined on the basis of population changes
due to selective forces of cell culture p-
assages, The discrepancies can also be
observed by leukocyte~-migration inhibit-
ion technique, ‘1%

Several references stated the disc-
repancies of TGE virus strains in plaque
sizes without agreement,»%,7,18>  thig
contradiction can perhaps be explained by
the different susceptibility of cell cultu-
res used for TGE viruses inoculation,

Plaque similarity between field vir-

ulent strains and vaccinal strains was
shown{Fig, 1). The vaccinal strainsused
in present study elicited lactogenic imm-
unity similar to that elicited by the
virulent virus was studied by some

researchers, ¢3:,% 1% However, the lim-
ited observations suggest that there is
a significant relationship between the
antigenicity of TGE virus and plaque si-
zes induced in ST cell culture, The virus
passaged in this cell culture and persist-
ently induced the small plague possibly be

suitable for developing a vaccimal strain
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