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Molecular Epidemiology of Listeria monocytogenes by Ribotyping

Byoung-Seon Yang '

Department of Clinical Pathology, Jinju Health College

Ten Listeria monocytogenes were isolated from clinical specimens and mussels, and their physio-biochemical
characters were compared with the type strains. Ribotyping was used as a taxonomic tool to determine molecular
epidemiological marker. Chromosomal DNA was cleaved with restriction enzymes HindIIl and EcoRI. The fragment
were subjected to Southern blot hybridization with 16S tDNA from B. subtilis by PCR. EcoRlI patterns of Listeria
strains showed 6 to 8 bands ranging from 0.75 kb to 11 kb band and they were classified into 6 groups. In comparison,
HindI patterns revealed that 5 to 7 bands ranging from 2.75 kb to 7.75 kb band and they classified into 5 groups. The
various patterns of Listeria strains were observed within genus, species and isolated sources. 16S rRNA gene restriction
patterns (ribotyping) are useful in epidemiological and taxonomic study.
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Table 1. Species and sources of the bacteria used in this study

Species Source

L. monocytogenes ATCC153137
CH6 CSF
CHI5 CSF
CHI126 CSF
NH1 Mussel
NH2 Mussel
NH3 Mussel
NH4 Mussel
NHS5 Mussel
NH6 Mussel
NH7 Mussel

L. innocua ATCC33090"
L. ivanovii ATCC19119"
L. grayi ATCC19120"
L. seeligeri ATCC35967"
L. welshimeri ATCC35897"
Staphylococcus aureus ATCC29213
Rhodococcus equi ATCC12345
Bacillus subtilis TAM12188

E. coli K12 KCTC11116

T, type strain; ATCC, American Type Culture Collection;
KCTC, Korean Collection Type Culture; IAM, Institute of App-
lied Microbiology, The university of Tokyo. Japan; CSF, Cere-
brospinal Flnd
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Table 2. Classification of Listeria species in combined EcoRI-HindIl ribotypes

' Ribogroup
Species Strain Source
EcoR1 Hindlll
L. monocytogenes ATCC153137T Rabbit EGI HGI1
CH6 Human EG2 HG1
CHIS Human EG2 HG1
CH126 Human EG2 HGI
NHI1 Mussel EG3 HG2
NH2 Mussel EG3 HG2
NH3 Mussel EG3 HG2
NH4 Mussel EG3 HG2
NHS Mussel EG3 HG2
NH6 Mussel EG3 HG2
NH7 Mussel EG3 HG2
L. innocua ATCC330907 Cow EG4 HG3
L. ivanovii ATCC191197 Sheep EG5 HG4
L. grayi ATCC191207 Chinchinlla EG6 HG5

T, type strain; ATCC, American Type Culture Collection; EG, EcoRI group; HG, HindIlI group

£2)%F NH1, NH2, NH3, NH4, NH5, NH6, NH7ZF 283
X705 L. monocytogenes, L. ivanovii, L. innocua, L. grayitt
9] ribotypingS H8tEAI Y] A BARE HES] S8
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AHESle] A8l PCRE AME3to] FE3 B subtilis 16S
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& A3}, EcoR1ZE A Fpole 438 1uaFE 6719
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o} HindlllZ AY3 49, EcoRl 749} 9] E7j9} Algo]
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2 FE bandE YEMIATL L monocytogenes2] 74-%, 11 kb,
1.26 kb, 0.75 kboll Al E4 bandE YERIATE (Fig. 1). EF
5ot AR FT 28l TR ES3HY] EcoRl pattem
ol 910} 11 kb, 5.25 kb, 2.75 kb, 2.5 kb, 1 kbollA] 2 Eo]=Ql
bandS Zte &M, L monocytogenes EF05 7 kb, 0.1 kb,
CH6, CH1S, CH1269] 73-%-, 3.5 kb, 0.1 kb, NH1, NH2¢] 7%,
6 kb, 3.5 kb2] bandE ViER|o] Ee]Yoll W band pattern?]
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Fig. 1. Ribotype patterns generated with EcoRl, of Listeria
species and related species. Lanes: 1, L. monocytogenes ATCC-
153137, 2, L. innocua ATCC33090%; 3, L. ivanovii ATCC19119%;
4, L. grayi ATCC19120%; 5, S. aureus ATCC29213; 6, B. subtilis
1AM12188.

2ol8 YEIRAT) EcoR1 2 03 9ol Add 1475
£ 6719 2F-02 ol Fow, #Fo ujet 7 pattern
< YERNRITE L. monocytogenes®) 7%, Eeldd gdhe
patterne YEMIIT} (Fig. 2).

4. Hindlllo| 2/8F RFLP

HindIl pattern®] 73-%-, L. monocytogenes, L. innocua, L. iva-
novii, L. grayi® B2 Listeriad 14| 4.25 kb, 3.5 kb9 F%
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bandZS e 21, L. monocytogenest= 9.5 kb, 7.7 kb, 2.75 kb,
L. ivanovii= 7.75 kb, 6 kb, 4.75 kb, L. innocua< 7.75 kb, 6 kb,
5 kb, 4.5 kb, L. grayi= 9.5 kb, 6.75 kb, 5.5 kbollA] 54 bandS
eI (Fig. 3). EEF5T9 442 EF 283 F4+
2 #F7F9] Hindlll pattemn-, 7.75 kb, 4.25 kb, 3.5 kb, 2.75 kb
o)A % bandE 2= Y, EEFF L monocytogenesSt
CH6, CH15, CHI26 75 $U ¢ band patteme YERASITE
E79} AV L monocytogenesd T 5 QT band pat-
tenS YERARI O NHI, NH2# 5] FfddFoe 4
o] patterns YERNAT (Fig. 4).
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Fig. 2. Ribotype patterns generated with EcoRI, of L. mono-
cytogenes strains. Lanes: 1, L. monocytogenes ATCC15313%; 2,
CH6; 3, CH15; 4, CH126; 5, NH1; 6, NH2.

Fig. 3. Ribotype patterns generated with Hirdlll, of Listeria
species and related species. Lanes: 1, L. monocytogenes ATCC-
15313%; 2, L. innocua ATCC33090"; 3, L. ivanovii ATCC19119%;
4, L. grayi ATCC19120; 5, S. aureus ATCC29213; 6, B. subtilis
1AM12188.
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Fig. 4. Ribotype patterns generated with Hindlll, of L. mono-
cytogenes strains. Lanes: 1, L. monocytogenes ATCC15313T; 2,
CH6; 3, CH15; 4, CH126; 5, NH1; 6, NH2.
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Fig. 5. UPGMA cluster phenogram of Listeria species and strains based on ribotyping data.

-80-



matching coefficientS ©]-83 UPGMATAEME AT
A dendrogram® 433l ReET 2 AFIFEDY +4
#AE ARG 437 23 Listeriadoll W} 242k 374
9] cluster& A&tk E£8l7F CH6, CHIS, CHI26, NHI,
NH2-& L. monocytogenes ATCC1531379} 543t clusterS 3
A5, AFREle] CH6, CH15, CHI263} F3-r#1e] NHI,
NH2& 24U cluster WolA] T2 A2 AT} (Fig. 5).
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