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Virulence characters of Yersinia enterocolitica isolated in Korea

Lee, Y.H., T.K. Jung! and Lee, J.S.,
Department of Biology, College of Science, Sungshin Woman's University,
and National Institute of Health

ABSTRACT: In order to investigate the virulence of Y. enterocolitica isolated in Korea, all necessary
experiments were done including several virulence determinating tests-autoagglutination test, calcium-
dependency test, HeLa cell invasion test, Serény test, crystal violet binding test, and electrophoresis for

plasmid pattern. The obtained results are as follows:

The virulent strains of Y. enterocolitica revealed positive reactions on autoagglutination test, cal-
cium-dependency test, and crystal violet binding test, while the avirulent strains did not. A positive re-
action was observed only at 37°C implying that the expression of virulence is temperature-dependent.

In Serény test, the standard reference virulent strain (serotype 0:8) showed positive reactions while
the virulent experimental strains (serotype 0:3, 0:9) revealed negative results, which indicates that the
virulence of Y. enterocolitica in experimental animals varied according to their serotypes.

Most of the virulent strains contained 36-38Mdal plasmids, but the avirulent strains did not. In addi-
tion, it was noted that autoagglutination, calcium-dependency, and crystal violet binding were related

to the presence of plasmids.
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Table 1. Colony counts of virulent and avirulent strains
Y. enterocolitica grown on the magnesium ox-

alate media
. Number of colonies
Strain
37°C 25°C

St27729 3 139

803A 1 166

806C 4* 145

817D 2 143

838E 4* 133

838F 0 165

851G 2 140

852H 6* 140

8521 1 132

855] 2 131
855K 1 113
8510L 1 149
8611M 2 142
873N 1 134
803B 135 120
8750 133 121
875P 144 126
* Pinpoint colonies
ehie] SAIRE-g Wik,

HelLa A2 AFAIE 73} Table 20 543
uhs} zlo] LE Sl AkeA A% e o
4 A" L el FRE BE S
Aupe-S el #5755 Hela AlZUE A &3}
of bAUHS-T vehiorl, Aol AL 2o
of Ay wow Agel Webis] Azksiel A7t
o] Augkel el Al 288 ZAlsie] A
AT5A gl MEAY A ZAl5of
A Aol FEse e 2 b Asivh

(Fig. 1).

Crystal violet 43 A& 422 37CelA vk
AlZL At 2A7RA AR w2 924 4]
ollAl kAubg- el 9] Aake] crystal
violet®} s} Zal Aato g ok4-g el
o, AR AlE W A oE2A Aol &
MRS viebd Fe) Aeke dalzlaler &
A8 el et (Fig, 2, Table 2).
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Fig. 1. Photomicrographs of Hela cells invaded by Y. enterocolitica when the cells were grown at 25°C.
A) X1000: negative control strain. B) X1000: positive reaction strains, Invaded in the cytoplasm of HeLa cell
and multiply by binary fission. C) X1000: positive reaction strains, spread into the cytoplasm of HelLa cells.
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plasmidg FEisle] dv]d53 4= Table
29} Fig. 301 LPE}LH oivh, Table 20l 4|5l upe}
Fol A#FF 803A, 806C, 817D, 838E,
838F, 851G, 852H, 8521, 855], 855K, 8510L,
8611M, 873N & 135+ =25 36-38Mdatel
plasmide® #ar Aglert #FF  803B, 8750,
875P & 3%+ plasmids ZHaL Qx| okgich, =
gk o] plasmid® 7kl e FFEE 747}—5“1} =)

g o] &4, crystal violet 28 Aol 4] okt

Table 2. Summary of virulence properties of the strains of Y. enterocolitica

Strain Serotype AA? CAD? CV¢binding Tissue culture Serény test* Plasmid (36 to
invasion 38 megadalton)

St27729 0:8 + + + + +/+ +

803A 0:3 + + + + -/ - +

806C 0:9 + + + + -/~ +

817D 0:3 + + + + -/ - +

838E 0:9 + + + + -/- +

838F 0:3 + + + + +/ - +

851G 0:3 + + + + +/ - +

852H 0:9 + + + + -/- +

8521 0:3 + + + + -/ - +

855] 0:3 + + + + -/~ +

855K 0:3 + + + + -/ - +

8510L 0:3 + + + + -/ - +

8611M 0:3 + + + + -/~ +

873N 0:3 + + + + -/~ +

803B 0:9 - - - + -/ - -

8750 0:9 - - - + -/~ -

875P 0:9 - - - + -/ - -

aAA, Autoagglutmatlon bCAD, Calcium dependence, <CV, Crystal violet
* GPC in animal No. 1/animal No. 2
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Fig. 2. Binding of crystal violet to colonies of Y. entero-
colitica when cells were grown on BHI! agar at
37°C.

A) Avirulent strains, showing white colonies. B)
Virulent strain, showing darkviolet colonies.

SI KGMJHDLNCFAEVB 0P

Fig. 3. Agarose gel electrophoresis of plasmid DNA
from strains of Y. enterocolitica.
(S) Standard strain. (I,K,G,M,J H D, L N,C F A,
E) Virulent strains. (B,0,P) Avirulent strains, (V)
Molecular mass standards £. coli V517.
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Table 20 vlehyl wlel o] %
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& 0.4, 32, 0: 13
d0:3%40:9
}uinea pig 2l mouse Serény 4]
el Ae B A
plasmldi 712
upel A Fgeld chzA Wil °
o, & dAqold Fejd 3E F50 HHE 003
#0945 #ekst o] Guinea pig Serény A&
e 2= el 35 FEsblele et ol
olor, o] A AAES vl Fo] B ouf o] ye
el thste] HE s ofof dhrfa Aztsr
Y. enterocolitica®l AL TEdE fE
e su2 T Bhaduri 5 (1987)0] sl
crystal viclet Aol mat=|9dch, &% plas-
midgE 7ML e T e 37°C°1W +7d A
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b= qbdell plasmids 7Rl QA G
T A XJE‘&‘ veR e, e} 25Tl A
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vrebddet, 5& Aol s crystal violet 73
< AAZ 73 Table 20 YR nle}l 7bo]
plasmid® 7Ixj2 9l #FE crystal violet 7
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132 A e 5 402 velln, e
‘/} 25C°1W e w37 SA4uRS P}ENM
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of 47k 2lgivh. =3 Bhaduri 5(1987)o 2ls}
W 37Col 4 crystal violets} AdlE]E o] g -
plasmids 7}l = FF, & w4 Ao
37CAA shodslolg wf AlFEade] FAE ofu
A (cell surface component)el]l @3l crystal
violet Z%te] Z2=|o] o]2]dt ML Il FAAE
< A R dvkn &doh Portnoy (1981)
s Y. enterocoliticad) ¥4 EAlo] 2xof
AEsE Aol BAE AR A7 A,
5 7HAAL 9 5 37°Col4] ook
ol W Al A °|4‘?~5’~ 219124
25Coll A W okA1Z] EFE AFESE o] FR] ¢ka A
He] AZR o]Foizf glolen, pasmldg 742
I YA e TFE 25°C, 37ColA] Zhzh wieka]
e o 2o} FAglo] AL s
U OEL ‘/P v}z I =
[¢]

%5: o] F-of

mldTé— 7}

ol 43 B2l3Y Yersinia cenlerocolitica® "4 o it
7} plasmidel #7]o35-2 443

=2
enterocoliticas #7154, 25 AR, crystal violet AT A HolA] oFgdube-S wly Al FEE SAdule S

5213, Serény A&, Crystal violet %3413}

uJ _9_] H Y.

24517 Slaked 2
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A7l FEET A4 37P7<]91 o} polype-
ptide®] bandg 7F=liz ¢l-2 o7 2dede
ZEv curedlz] TEE Qéoﬂ sHAlgle] Fod3k
bandE “ebH vk dhich, olaldl Ay Anls
= Fg B ol Y. enterocolitica®) W 4L
plasmid7} Hefste 2 o 4 2lor] plasmide]
E2H2 rol &l g o 41 ‘El‘ii"/}.
e} plasnudzt ebAshA w948 A
74%01] oful 13 Fhi=x]& obz ol V]Xl %
ou] o iz o] Folof BEE ofFvl Fefslofo}
Ao g Algsct

Fehtetel d Rl Y. enterocolitica 165<]
plasmid &2 Fig, 5ol A R ule} 7ho] w9l
HFR FA5E 7F 257 36-38 Mdal®] plasmid
5 7Ha wlew, vyl HFEE AR

7k 3 YR sk

14 = =

FJ?i AT

<= plasmid®

2

\o

17483 ‘]5’ 24 2AE4 A8, Hela A2

ol Theah ge Aag wele),

2bh oebgict, crefuh QRRS-E 3TCOIAR) eht Wege] wHo] Sxol oEHE o & glale),

SETGHY Aol FAY 018 EipdFrie]l obAMbEE Mol wilell EAY 003, 00 R AYFEEL iP5 SAuR

enterocolitica®) Y2142 Aol wle} Al FEolld chaA wre S o 71 9lsint

& ehol v,

Hela A A5 glold Q805 57} SA0E vol %404 78 FHalolt 1 dolsish,

direl Wl s 36-38Mdalel pla;mld—> EEX
o] #4, crystal violet %2 %ol Jkodgkg ob £7F alodc},
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