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Abstract

Yersinia enterocolitica is a gastrointestinal pathogen that causes yersiniosis, an
illness characterized by diarrhea, ileitis, and mesenteric lymphadenitis. Y. enterocolitica
has been detected in surface water and untreated drinking water is therefore a risk factor
for infection. We collected 484 water samples between 2015 and 2016 from spring water
in Seoul, Korea, which is considered a major habitat of Y. enterocolitica. From 484
spring water samples, 24(5.0%) isolates of Y. enterocolitica were obtained by microbial
culture. The 24 Y. enterocolitica isolates included serotypes O :5(20.8%), O :1,2(20.8%),
0:9(16.7%), O:8(12.5%), O:3(4.2%), and NT(not typed)(25.0%). The presence of the
16S rDNA gene of Y. enterocolitica was confirmed in the genome of isolated strains by
PCR. In order to detect the virulence genes, we developed a PCR method using ail,
ystA, and ystB genes. All isolates were found to be negative for ystA and 12
isolates(50.0%) were positive for ail and ystB. On PFGE(pulsed-field gel electrophoresis)
analysis using Xba 1, the genetic types of Y. enterocolitica from spring water were
classified into 4(A to D) patterns by band similarity with an excess of 70%. The PFGE
patterns indicate a tendency for genetic diversity in Y. enterocolitica in Seoul. Antibiotic
resistance tests showed that all strains were resistant to ampicillin, amoxicillin/clavulanic

acid, cefalotin, and cefoxitin.
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Table 1. Primers used in this study for the detection of pathogenic Y. enterocolitica

Target gene & primer direction

Sequence(5"— 3") Product size(bp)

Forward GCGGCAGCGGGAAGTAGTTTA
Subgenus specific-primer (Y16s) 749
Reverse TACAGCGTGGACTACCAGGGT
Forward TAATGTGTACGCTGCGAG
ail 351
Reverse GACGTCTTACTTGCACTG
Forward ATCGACACCAATAACCGCTGAG
ystA 79
Reverse CCAATCACTACTGACTTCGGCT
Forward GTACATTAGGCCAAGAGACG
ystB 146
Reverse GCAACATACCTCACAACACC
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Fig. 1. Regional distribution of Y. enterocolitica
isolated from spring water in Seoul.
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Fig. 3. Gel electrophoresis of PCR products
of ystA gene(79bp) and 16S rDNA
(749bp) on 1.5% agarose gel. M :
100 bp DNA ladder, Lane 1~11 : Y.
enterocolitica
spring water, P : Y. enterocolitica
ATCC 27729, N : Negative

strain  isolated from

Fig. 2. Gel electrophoresis of PCR products
of ail gene(351bp) and 16S rDNA
(749bp) on 1.5% agarose gel. M :
100 bp DNA ladder, Lane 1~11 : Y.
enterocolitica strain isolated from
spring water, P Y. enterocolitica
ATCC 27729, N : Negative.

Fig. 4. Gel electrophoresis of PCR products
of ystB gene(146 bp) and 16S rDNA
(749bp) on 1.5% agarose gel. M :
100 bp DNA ladder, Lane 1~11 : Y.

enterocolitica  strain  isolated from
spring water, P Y. enterocolitica
ATCC 27729, N : Negative.

Table 2. Distribution of serotypes of Y. enterocolitica isolated from spring water in Seoul

Serotype(%)
No. of strains tested
0:1,2 0:3 0:5 0:8 0:9 not typed
94 5 1 5 3 4 6
(20.8) (4.2) (20.8) (12.5) (16.7) (25.0)
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Fig. 5. Dendrogram showing the clustering of PFGE patterns of isolated strains of Y.

bulrocheon(2016) gwanak
jeongrocheon(2015) kwangjin
jelyaksu(2018) gwanak
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jelyaksu-2(2015) gwanak
sesimcheon(2015) gangbuk
yeonhui(2016) yangcheon
hocheon(2015) geumcheon
seoksanjeong(2016) yangcheon
yeongsinyeogo(2015) nowon
yongkeonyaksu(2015) jungnang
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bogukmunmit(2016) gangbuk
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taigeuk(2016) seocho
dongmakgol(2015) nowon
dongmakgol-2(2015) nowon
sinsungcheon(2016) gangbuk
suamsaem(2016) nowon
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hoam2(2015) geumcheon
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enterocolitica after Xba I digestion from spring water in Seoul.
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Table 3. Antibiotic susceptibilities of Y. enterocolitica strain isolated from spring water in Seoul

No.(%)of susceptible
strains(Total =24)

No.(%)of susceptible
strains(Total=24)

Antibiotics Antibiotics
S I R S I R
Ampicillin(AM) 0(0) 0(0)  24(100) Ceftriaxone(CRO) 24(100)  0(0) 0(0)
Amoxicillin 00 00) 241000 Imipenem(IPM)  24(100)  0(0)  0(0)
/ClavulanicAcid (AMC)

ey 283 15625) 7092)  Amikacn(AMK) 24100 0(0)  0(0)

Cefalotin(CF) 0(0) 0(0)  24(100) Gentamicin(GM) 24(100)  0(0) 0(0)

Cefazolin(CFZ) 0(0) 9(37.5) 15(62.5) Nalidixic Acid(NAL) 24(100) 0(0) 0(0)

Cefotetan(CTT) 24(100)  0(0) 0(0) Ciprofloxacin(CIP) 24(100)  0(0) 0(0)

Cefoxitin(CXT) 0(0) 0(0)  24(100) Tetracycline(TET) 24(100)  0(0) 0(0)
Cefotaxime (CTX) 24(100)  0(0) 0(0) Chloramphenicol(CHL) ~ 3(12.5) 19(79.2) 2(8.3)

Trimethoprim 24(1000  0(0)  0(0)

/Sulfamethoxazole (SXT)

S @ Sensitive, I  Intermediate, R : Resistant
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