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ABSTRACT - To investigate the epidemiological characteristics of 68 Listeria monocytogenes isolates, includ-
ing 11 reference strains and 57 isolates from imported US beef, domestic meats (beef, pork, chicken meat), raw milk,
and milk plants. L. monocytogenes was to evaluate the production of virulence proteins, such as hemolysin (LLO) and
lecithinase (LCP), the adsorption of Congo red (CRA), and to detect virulence genes using the polymerase chain reac-
tion (PCR). In the study of virulence protein production, 68(100%), 62(91.2%), and 54(79.4%) of the 68 L. monocy-
togenes strains were positive for LLO production, the LCP test, and the CRA test, respectively, while strains of other
species, such as L. innocua, L. gray, L. murrayi, and L. welshimeri, were not. There were no significant differences
between L. monocytogenes serotypes and the ability to produce LLO or LCP. L. monocytogenesstrains had very high
hemolytic titers (2 to 16 fold), while the other Listeria species, other than L. ivanovii and L. seeligeri, did not. The
hemolysin activities of L. monocytogenes, L. ivanovii, and L. seeligeri usually exceeded 1.0 HU/mg, while those of
other Listeria spp. were less than 0.04 HU/mg. In the PCR assay, all of the L. monocytogenes sirains contained the
AlYA, plcA, picB, inlA, and iniB virulence genes and produced a product of the expected size. In the PCR of the actA
gene, the expected 385-bp product was seen in 39(57.4%) L. monocytogenesstrains, while an unexpected 268-bp
product was seen in 29(42.6%) strains. Most L. monocytogenes strains isolated from Hanwoo beef produced the 385-
bp actA gene product, while strains of imported US beef usually produced the 268-bp actA gene product. By contrast,
no virulence gene products were amplified in the other Listeria spp.
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FEEAHNEE o] &3}y g 2ElE]oks F=e 7l 8 =
2L worsto 2 WYAT DU SRS BAE 2= 9rp),
AzEEolse) 2gds FEA= U G5
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g e 292 2o TS 1 AELH S48
Aok Besl dom, we Ay ags Ay

B3] FAE Bhele 93 Arele ydAd vig 2o}
W] & typingAl&Fle] QL) o] F $siA A
7}A] biotyping, serotyping, genotyping 3 virulence factor
A& T A8 B A7 A G, HdA
3} FHE virulence markerZ41E hemolysin (LLCYIAHI®,
lecithinase production (LCP)', congo red adsorption (CRAY?,
serotype R 71WF ADAHY T o] YA AP,
e B dFE PCREZ5Y virulence gene®] &)
g RUske FRAAAR ] Bl o] &2 itk PCR
Ao g polymorphisme] FANE iap; invasion
associated protein®, inf[A X iniB; internalin®, actA; actin
polymerization protein®”, hlyA™, plcA; phosphatidylinositol-
specific phospholipase C ¥ plcB; phosphatidyl choline-
specific phospholipase C*"9} 7+ virulence genes ©]-&
ste Who] H#EsE T Qo)

Pl e suldyE A, gar, 4, f71
, &7, TEAIR 2 FEAE FoA 9o &3
Hu, YA O serotype 4b, 1/2a L 1/2b7}F thH-
g At gtk =g sufjolA HaE SRtz RE o
HAA o] FEHAUE Bies AT HERHE 53
g FolEo] BASATHE HI1E gt o9 e =
WellA o] glxe2|olg B /e S Ak w g% 4
o4 #2128 L monocytogenes?] FE*E phenotype 2
genotype?] 543% FAlslol HAAd BEE AL vt
Sti i ols dHe BAE HAES: de n$
o3P,

2 dFdMe FlldA B9 A 3 L mono-
cytogenes®] virulence marker24] LLO, LCP, CRA,
hemolysin activity ¥ @33 & ZAlste &8 PCRE o)
834 virulence gene (inlA, inlB, actA, hlyA, plcA 2
pleBYS F4 313t

o
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SERIR
TNEES
Aol AR 7 TR =
b &3, A, 'a7], 48, 7R 2 e
TN RN L monocytogenes 57a5 ¢ AUt B
AN Go A BURL L monocytogenes 1145, TL8) 3L

Y& Listeria spp.2A L. innocua 2 L. grayi 7t 25, L.

= AN 2
al

seeligeri, L. murrayi, L. welshimeri 2 L. vanovii Z} |45
2A ZF 763THHTable 1). °15 FFE 15% grycerolS

-3k tryptic soy broth (TSB, Difco)l] F-f-3t ~70°C
deep freezerollX] BESIH oM Algol] AMS-E17] Aol tryptic
soy agar (TSA, Difco)ell 33] o]} Althuj sl AM&-3l4 T}

Serotyping

FAI8 L. monoctogenes] serotype -5+ Denka Seiken
(Tokyo, Japan)ol|A| A= Listeria O antisera (11, I, IV, V/
Vi1, VI, VII, VIII, IX)Q]' Listeria H antisera (A, AB, C, D)
£ AFE-ste] Seeliger®t Hohned] wWhi*el wie} B 2
Alddy SRS AASITh

lecithinase production(LCP)

LCPAE L Nunes 9+ Hoferd ¥ wa} Algda3
£ tryptic phosphate broth(TPB, Difico)oll Bl %¥(37°C, 24h)
atod 84S ¥ thE 5% egg yorkE -3 TSA (TSA-
EY)lAl EHol spot HZ381 37°C oA 24~484]7F Hl
¥t & yFgFHo] EFP(opaque zone)E FAde &
TE P2 BT

Congo red adsorption (CRA)

CRAA &2 Nunes9} Hofer®] BP%& F1sto] 0.015%
9] congo red dye (Sigma, USAYE &3t TSA ol #
FE& HEF8AL 37°C oA 4817 vt B2 3 A
E(reddish colony)S A= 455 PHoE 7589t

Hemolysin (LLO)

Hemolysin activity:= Sampathkumar 503 Asao 52|
e FAR st 4. E2#FE TPB FF
ata] 37°C oA 244 7F ¥iFSEIL 10,000 rpmoll A 1027}
AAEGs Y e AFAL Al 2339 AR
1 mlE 0.02 M cystein-HCI (pH 5.5)2} 0.9% NaCl7} 3+
¥ 001 M Tris-HCl buffer® 534382 HY RBCE
HZ =7t 1%yt JA A7 37°C oA 1417k
B sttt the 800xgoll Al 1087 AAR &k 4359
& spectrophotometer 540 nmo|4] ZA 39}, Hemolysin
unit (HUY= €82 Uehd H3Y sz 24353
31, minimun hemolytic unit (MHU)= SH7E 771 44
w2 o] veld 28719 50% sidste H 34w
T2 Yepiit

M2 DNA ==

DNA #2]& Marshall 59 Wi?2g Zasich o @
FE 10 ml9 brain heart infusion (BHI) brothol] % Zs}o]
18712+ ZIBH9E(37°C, 200 rppm)3E - 3,000 rpm o2 |58
2 A A E AAAAT MAZES AAR T
TE buffer (10mM Tris, 1 mM EDTA, pH 8.0)Z 7}8te] 7+
< WHOoE 23 AHAA SHh o] @Al sodium
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dodecyl sulfate (SDS)®} proteinase K& HF&E=7} 0.5%
7b A ZH2F 100 pg/ml B 718EEL 39°CelA 1217 A
st} AEEE 73tk e 5M NaCl 100 plzt 0.7
M NaCIZ &8 10% hexadecyltrimethyl ammonium bromid
(CTAB) €9 80 plE 715t A E T polysaccharide
2 ghE 58 MEgoz HAAT|AL 65°CAA 1087
7Fe-A 3kth. 2tHe- phenol/chloroform/isoamy! alcohol
(25 : 24 : 1)} chloroform/isoamyl alcohol (24 : 1)E 713}
wo gz HELS A AT cold isopropanolZ DNAE
2t AAAD £ Y7si

PCRE

L. monocytogenes®| M inlA, inlB, actA, hlyA, plcA R
plcB gene®] EA1E AAVEY7] Y3t AHE-EE primere Table
29 2.

PCR-S Acu-power PCR premixer (Bioneer Co.)& ©]&
At inlA® B, 183 plcASt picBS HAEE H3)

Table 1. Listeria strains used in study

A& ZHZ} one-tubedl A multiplex PCRS AAI 3t o™,
actAS} hiyA®] H&L {sixe 27 =2 PCRE T8
%t} PCR premixer®ll 1 ul9] Listeria template DNA, 1 ul
Aol 2} primer (25 pM)St a3t 33 FHTE H7HsHA
A2 20 urt A2 39t dzAEdel= primer7t §
= template DNA ¥ template DNA7} §1 primerE 7t
ato] PCREAAIRE AME3IGTE PCREA]2 Bubert 59
80 w2l Thermocycler (GeneAmp PCR systerm 9700,
ABS,, USA)Z A& DNAE S&siith S534+< F 35
cycleZ 3F93.2H, vl cycle T 94°CelA 137F denaturation,
60°CAA 2827} annealing, 72°CollA] 187} extension &2
2 weAZAY. & PCR products 3 ulE FA 1.5%
agarose gelZ 2171953 ethidium bromide® HA 3 &
target DNAS] FZ o%& FRlstsich

RN
EAx)2]= SAS (statistical analysis software)’’ ZZ1

Serial no. Species Reference/Isolates Serotype Source Origin
1 L. monocytogenes Scott A 4b NK Canada
2 L. monocytogenes #410 1/2a NK Canada
3 L. monocytogenes #503 1/2b NK Canada
4 L. monocytogenes #12 1/2¢ NK Canada
5 L. monocytogenes ATCC 19113 3a human Denmark
6 L. monocytogenes 3b NK USA
7 L. monocytogenes ATCC 19117 4d sheep USA
8 L. monocytogenes ATCC 19118 de chicken England
9 L. monocytogenes EGD 1/2a patient Canada
10 L. monocytogenes BDF 415 3c patient Canada
11 L. monocytogenes R NK Canada
12 L. innocua #1103 NK Canada
13 L. innocua ATCC 33090 cow brain USA
14 L. seeligeri LA 15 NK Canada
15 L. grayi #29 NK Canada
16 L. grayi ATCC 19120 rabbit feces Denmark
17 L. murrayi ATCC 25401 corn Canada
18 L. welshimeri ATCC 35897 plant Canada
19 L. ivanovii ATCC 19119 sheep Bulgaria
20-28 L. monocytogenes isolates 1/2a, 4b beef Korea 1997
29-36 L. monocytogenes isolates 1/2a, 3b, 4b pork Korea 1997
37-46 L. monocytogenes isolates 1/2b, 3b, 4b, 1/2¢ chicken Korea 1997
47-53 L. monocytogenes isolates 1/2b, 4b raw milk Korea 2001
54-63 L. monocytogenes isolates 4c, 1/2b, 1/2¢ milk plant Korea 2001
64-76 L. monocytogenes isolates 4b, 3b, 1/2b imported beef Korea 1997-2000

NK; not known
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HollA Flo]&adlo] HF 02 virulence markers} serotype
79 982 2R3GTHp<0.05).

2 3

Virulence marker XA}

FAE L. monocytogenes$} Listeria sppoll th3led virulence
marker ¥4 E2 ZAFSIAL serotypeoll TIT ABAAEZ A
E% A3E Table 33 2t} Hemolysin (LLO) A E
NA L monocytogenes 68TFT= 2F FAL YRR oL}
A& O Listeria
spp. (L. innocua, L. gray, L. murrayi, L. welchimeriye &4
o} 2T}, Lecithinase production (LCP) ¢ U4 &L L.
monocytogenes® 735 94.1% (68FF F 64dF)0IAUL,
UE Listeria spp.e 33.3%°l9th E3 Congo red
adsorption (CRA)°| SR1E &5 L. monocytogenesS] 73
T 77.9%(682F F 647F )OI, Listeria spp.& 925
% 15310 Serotypedll W& virulence marker7te] %A
B0 tig JHBAE 2AE 23 LLOS LCPZllE
AHOZ FoF 2l Aol7l ¢, CRAE LLO% LCPY

L. seeligeri®} L. ivanovii®l ¥ 455

18] WAl JERo v (p <0.05), serotype 1/2b$} 4b7ko]
© BAHLRE fost zolzt i

Hemolysin activity

Listeria spp.7} A4kt A9 w2l o] WA 1ol o
g hemolytic titer} hemolysin activityS &3 3 A3e
Table 49} 7Ht}. Hemolytic titer (Minimum hemolysin unit,
MHU)= L. monocytogenes®] 73-%- 28] &]Au)jolA 16
wiell o]27]7kA] theket vhe-& YERNI O, L. seeligeri
o} L ivanovii®] T @58 ALY OE Listeria spp.E 2
AN FEAFE el A skt Hemolysin activity
(HU/mg DW)E &3S v} L. monocytogenes 663-5(97%)
o} L seeligeri R L. ivanoviidl X+ IOHU/mg o]ge] &

84L& Yehliglou, BE Listeria spp= 2% 0.04 HU/
mg ©]3IA .

Virulence gene?] PCREAM

49e 24}
& EZ—‘] 02 6%9 primerg A3t PCREAS A
Table 541X ¢t Zo] RE EHFFAME 448 3719

Table 2. Primer pairs used for amplification of virulence genes in Listeria monocytogenes isolates

Primer Sequence(5'-3) Size of Location Product GenBank References
q gene (bp) in gene size (bp) Accession No.
. F CCT AGC AGG TCT AAC CGC AC Vines and-
A RTCT CTA ATT TGG TTA TGC CC 2403 936-1190 255 AZO12336 - ninathan, 1998
) F AAA GCA CGA TTT CAT GGG AG .
inlB R ACA TAG CCT TGT TTG GIC GG 1893 922-1067 146 AJ012346 Ericsson et al., 2000
F GAC GAA AAT CCC GAA GTG AA
actA R CTA GCG AAG GIG CTG TTT CC 1815 691-958 268 AF103807 Jaradat et al., 2002
F CGG AGG TTC CGC AAA AGA TG Mengaud et al., 1989
MYA R CCTCCAGAGTCATCGATGTT 1990 10441277 234 M24199 ¢ ol 1991
F CGA GCA AAA CAG CAACGA TA Leimeister-wachter
PICA R CCGCGGACATCATITAATGT 04 M7575 129 X4618 1991
FGGG AAATTIT GACACT GCGTT Vasquez-Boland
PIB ¢ ATT TTC GGG TAG TCC GCT TT 870 463-723 261 MB28BL oral, 1992
Table 3. Correlation between virulence markers of L. monocytogenes strains by serotype
) Virulence markers
Serotype No. of strains tested
LLO+) No. (%) LCP*(+) No. (%) CRA*(+) No. (%)
1/2b 29 29%(100) 28%(96.6) 22(75.9)
4b 15 15°(100) 125(80.0) 9(60.0)
3b 5 5 5
4¢ 4 4 4
1/2a 2 2 2
1/2¢ 1 1 1
UT 1 1 1
Reference 11 11(100) 11(100) 9(81.8)
Total 68 63(100) 64(94.1) 53(77.9)

*LLO, hemolysin; LCP, lecithinase; CRA, congo red adsorption; UT, untyped.

**Same letters indicate no statistically significant difference.
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Table 4. Hemolytic titers and hemolysin activities of Listeria monocytogenes cultured in tryptose phosphate broth

719) 2559 fragment/} AEHALH, & Listeria spp.
L ou3 ZZAER Holx| 9skthFigure 1). ¥l
W3t actAXVES] Z7)d WE BEFHE

63 7ol B HF 575
bp)oI AL, 2975 (42.6%)= Fr

ZAgH B} Table
Z 399-F(57.4%)7F 2 size (385
size (268 bp)oIAUTH &+

ZF e size BFEAAM U4 H3071(77.8%), 7

(80.0%) %

o

H317](60.0%)=
e BRI E EEE

Z sized] Zo] @4
size7} 76.9%%2A

Wt
B3

Listeria monocytogenes

oA gFo we} FA40] E}

[o] E
=

ey hEEY YLHEE Y

typed] 54 % =¥ $F7ke]

A ¥y A2

) Hemolytic titers (MHU) Hemolysin Hu/mg DW
Serotype  No. of stains tested
D2 4 8 16 >0.1  0.1~1.0 1.0~15 15<
L. monocytogenes 1/2b 29 1 17 10 2 22 5
L. monocytogenes 4b 15 2 9 3 4 9 2
L. monocytogenes 3b 5 4 1 1 3 1
L. monocytogenes 4¢c 4 1 3 3 1
L. monocytogenes 122a 2 2 2
L. monocytogenes 1/2¢ 1 1 1
L. monocytogenes uT 1 1 1
L. innocua 2 2
L. seeligeri 1 1 1
L. grayi 2 1 2
L. murrayi 1 1
L. welshimeri 1 1
L. ivanovii 1 1 1
MHU, Minimum Hemolytic Units; UD, Undiluted no hemolysis; UT, untyped.
Table 5. Genotypic characterization of virulent genes in Listeria spp. reference strains
. . PCR (bp)
Species Strains Serotype -
hiyA plcA plcB inlA iniB actA
L. monocytogenes #3 scottA 4b 220 129 260 255 150 385
L. monocytogenes #410 1/2a 220 129 260 255 150 385
L. monocytogenes #503 1/2b 220 129 260 255 150 268
L. monocytogenes #12 172¢ 220 129 260 255 150 385
L. monocytogenes ATCC 19113 3a 220 129 260 255 150 385
L. monocytogenes - 3b 220 129 260 255 150 268
L. monocytogenes ATCC 19117 4d 220 129 260 255 150 385
L. monocytogenes ATCC 19118 de 220 129 260 255 150 268
L. monocytogenes EGD 1/2a 220 129 260 255 150 385
L. monocytogenes BDF 415 3c 220 129 260 255 150 385
L. monocytogenes R 220 129 260 255 150 385
L. innocua #1103 - - - - - -
L. innocua ATCC 33090 - - - - - -
L. seeligeri LA IS - - - - - -
L. grayi #29 - - - - - -
L. grayi ATCC 19120 - - - - - -
L. marrayi ATCC 25401 - - - - - -
L. welshimeri ATCC 55897 - - - - - -
L. ivanovii ATCC 19119 - - - - - -
hiyA, plcA, plcB, inlA, inB 2 actA genedl W FF2F  om g7 B AffAdFE HE MR BEE Y
£ 8ol 4 UTh actA gened 385 bpsh 268 bp 2 ERSITH

rlo
o
=)
-0
|

W

K
=
0%
>

wr&w B8 WA
Aol l3p AENITE DI
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Fig, 1. Random amplification of virulence genes with four different primers; plcA and B (A), inlA and B (B), and AlyA (C) and actA (D).
The lanes 1 and 2 are respectivery single picA and B, PCR products control of L. monocytogenes ATCC 19113. The others lanes- showing
single(C and D) or double (A and B) PCR products- from left to right are 100bp DNA ladde (M), L. monocytogenes [ATCC 19128 (3),
ATCC 19113 (4), #11 (5), #B32 (6), #C44 (7), #C76 (8), #P8 (9), #P9 (10), #M7 (11), #M6 (12), #MP501 (13), and #MP401 (14)], L.
innocua ATCC 33090 (15), L. seeligeri LA15 (16), L. grayi ATCC 19120 (17), L. murrayi ATCC 25401 (18), L. welshimeri ATCC 35897

(19), and L. ivanovii ATCC 19119 (20).

Table 6. Variation of actA gene PCR products in size

No. of strains

No of PCR products in size (bp)

Source Origins tested 350%) 2680%)
Reference strains - 11 8(72.7) 3(27.3)
Beef(imported) USA 13 3(23.1) 10(76.9)

Beef Korea 9 7(77.8) 2(22.2)
Chicken Korea 10 6(60.0) 4(40.0)
Pork Korea 8 4(50.0) 4(50.0)
Raw milk Korea 7 3(42.9) 4(57.1)
Milk plant Korea 10 8(80.0) 2(20.0)
Total 68 39(57.4) 29(42.6)
BaFe 5do] AL $9I% 408 UEE, % ATOINE 2WEOIN FAT L monocyrogenes?]
Ffreidae] AAbRe] e W AoR B Holln,  H8E BEAS wotd Bxoz wAAF HUE virulence
0] L monocytogenes®] serotype 7H-Hl 4b, 1/2a marker®] FHAHES} virulence gene®] R %E PCRE

1267} A B FE4) glaulgobs 2] 90% °)%
At e AMEA d4F 0. gEgolEs &
H serotype F 4be AAIAR] FAATE] 50% ol g A
Astal lov AERH 45 T IFL2 1/2(1/2a, 1/
2b B 12c)7F FH5& © UTHY. ol e Aje
serotype 4b 57} serotype 1/2 &5 ¥]gtd E/HFE
SFA X izt Aol o Av= 2A& A= A
o AT F Art

'R oo W

1A

i

>

ZAMEE A3 LLOAAME S 2879 e SAglel
L. monocytogenes®} L. seeligeri B L. ivanoviic: ¥ <
Yebdd w3t L innocua, L. grayi, L. murrayi D L.
welshimeri= 573019 THTable 3). o]= Silva 5% o] B
2d e AZ2fFEF Bigh Aot AXgr L
monocytogenes®] hemolysine cholesterol-dependent pore-
forming toxin (CDTX)w9l 43} SLO (Streptolysin O)
#E cytolysine|2he o] YSHHA listeriolysin O (LLO)
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2 EHFHZY, Holol L ivanovii®] CDTXEE 40
ivanolysin O (ILO)7}F ¥l ow™®, v|HA3 L seeligeri
7} A4rskE hemolysin® LLOEHE CDTXE FE3F Joh°,
dutx oz FAgHu A A B-hemolysisE L7 &
Listeria spp= UWH-E B3, v §8FF= ¥l
HAdFFE M S gk FlolA Eelsa
NE AER L monocytogeness 79 UIF-E2 #+F7}t
WAool e A2 E 4 Ut Listeria spp. 1A L.
vanoviis} L. seeligeri7} 838 UEP AL ARk A
CDTX&38 42 ivanolysin O (ILOYE 7R3 Y31, T}
= v Yoy LLO-## CDTXE AAs| WiEo2
A AZIT}HO,

£ AlFA lecithinase AA2HIAIE AT 94.1%91 7
ke o7 YANEE Bl AL Silva 5] AR{F
oA Bs 82.6%9 Nunes®t Hofer®7} WY &
AH Listeria ZraollA] B3 88.6%0) vldled &7k =&
FFol At

Tg CRAY YAHES 77.9%2A] Silva 50 Hig
70.5%00 Blstd o7 & ¥WI=E Jepigith LLOAYA
Az LepZhelle BAIHCZ FoAUE Aozt 1A A
Lo (p < 0.05), CRAS] ¥4 EE LLO £ LCPS} H)
2 o vjwE e Nes JeE) o3 B st
serotype 1/2b%} 4b7Ho = -9 X Q1 Afel 7}k A HA| Fot

th(Table 3). o33 & AAE FaA & o 2j2Hg
ojg9] Ahda Ao} AFfefde] e Ay A7
ol EalFe LLOAAAELS w9 B ARE 13
sted w$- AlFAdo] ¥ virulence markerd] HOZE A}

sHCh

L. monocytogenes®] HAEA internalin (inlA 2 iniB),
hemolysin (#lyA), phosphatidylinositol-specific phospholipase
C (PI-PLC), phosphatidylcholine-specific phospholipase C
(PC-PLC, plcB) % actin polymerization protein (actA)3
e O EAAQATE T2 HIL 31tH9,29,40) TERA
E47& PCREE3}IY] virulence gene (inlA, in/B, actA,
hiyA, pleA B plcB)9] EA1E FAF oA A ¥
AL gt = A, B AHAA] Listeria spp. 764
Zol th3t virulence gene2 PCR ¥43 A3 BE L
monocytogenesd- 5= 2171 1433y 2719 hly, plcA, plcB,
inlA 2 inlB geneS 7T Ut T actA gene 385
bps}t 268 bp =719 2FFZ Uehgew, B Listeria
spp. AAHE FEAELE Ho|X] YT} (Table 5 B 6,
Figure 1). ©]+= Jardat 5270 A 9 A S0l
A B33 A& FARIY 23y virulence marker &
AIA L. ivanovii$t L. seeligeri®] ¥ 4= BYHIT

UE B33 virulence genedl THEF ojwdt FEAE
el z] @it o]9) 22 ol f= Listeria £ F +F

9] A% L monocytogenesSt THe Eol9 §HAE 714
A gen, olF fARE A B, B AHES
primer’} L. monocytogenesS} hemolysin?tg $ZT 4 3l
£ Bol4g 7T dEdA NgE Aoz 2380 1
&AM olE Listeria spp.= L. monocytogenes®t & Ut
virulence gene2 HA3H A ke Ao F&58 4 9

o E§ L monocytogenes 3 FF= plcA, pleB gened]
PCR product’t AEHAAT LCP Al@oX = 2422
el ol owst 912 F geneo] WHEHA] L%
€A olUH LAAETF YT vt & AP HET
T 9y At AzEd

ActA= B Listeria® AXW 59 dosh= o
Holm, WAA Listeria7t 298 AEZ WA olF, A
g3t e B8, U785 e Axvz IYstet=
Bo] FJP. & AP BHZEF 57%7F 385 bp
actA gene AHES& AAEIAL, 43%= 268 bp AHES A
AF5te] referenced T (72.7%) L BlFAlA] Y sE 2379
A FEE 259 231%8Hs Zolrh T EF S
vHEFY Af 7], g7 2 AN 2
size®] AHES A #F7F B2l Wt w4t £
7] fEFole e sizedo] Witttk 53] W=
A A L7 Z2 sized] AHEO] BT AL Jaradat
S00] ml=9] 7GR} F AEfHATNA 70%7F 268
bpo] L 30%7} 385 bpelUTHE B Azte} A dA
Tt = g 2AEOA f{Eidt B E L monocytogenes
a4FE 224y ol BARe]l 659 primerol] g
virulence genes EA-31 Slo] WA FFE FF A
g & U T3 actA gened] sizelE oA U4t &
718} w=At #4427 e E ApolE HRl R &
0] Qe AdolH, o] R FHollA e &Hgolso] A
g o 4JAFY FHE Weled e F83 DA 2
Aoz AlREH

2 9

E d3e F4E f2l L monocytogenesdl| tig <3}
2 AFZA £ hemolysin (LLOYE lecithinase
(LCPY4H4, Congo red dye (CRAYETA % hemolysin
activityS ZAVSHE 39 inlA, inlB, actA, hlyA, plcA 2
plcB2] virulence gene& PCR WOz EA3}HT).

LLO, LCP ¥ CRA®] YA E2 L monocytogenes?) 73
< 687FF 5 27 100%, 94.1% 2 77.9%°1%A 3, L
vanovii®t L. seeligerie A& W& Listeria spp. (L.
innocua, L. gray, L. murrayi, L. welchimeriy= &3 °]1 30t}
LLO%} LCPZHI= FAAYA #9448 N2y CRAE
o7k WA JERgom (p<0.05), serotype 1/2b ¥ 4b 7H
A& fFolAde] ABHA Gttt HFHE T g &3
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A (MHU)NA L. monocytogenes] 735 28§l A 1647}
A theket vk BPoU L ivanoviit L. seeligerig A
QI3 T E Listeria sppi 273013t hemolysin activity
(HUYe L. monocytogenes®] 735 W29 #57} 1.0 HU/
mg odeil ey thE Listeria spp.e i 0.04 HU/mg
o]8}3th. PCRZZ 3} virulence genes ¥4¢ 23 &
L. monocytogenes= 2}7] <243 2719 PCR FE41E0]
AZH 0 hlyA, plcA, plcB, inlA 2 inlB geneg E-3}3L
9l&o] BAHAY TBE Listeria sppe ©JHT FEA
BT HolA] Ut EF actA genedll i SHAEL
385 bps} 268 bp 2719 2FFE A7 574%8} 42.6%°]
222 e actA gene?] size BENA] FuAt 4
7], §a7), w7l 2 sizert BbEdl vt
0=k =AM T M E 2R size7t B2 AOE VEHT
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