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Fig. 1. Identification of Y. pseudotuberculosis isolated from spring
walters.
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Y. pseudotuberculosis®] W4 EAJAIFHE im-1 (5-TAA
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50 uM KCl, 10 mM Tris/HCl (pH 8.3), 1.5 mM MgCL, 2}
2] 200 uM dATP, dCTP, dGTP, dTTP, 2.5U Tug DNA
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Table 1. Oligonucleotide primers used in the PCR amplication and
sequencing of 16S rIDNA

Name Sequence (5'-3") Position
16S-A AGAGTTTGATCATGGCTCAG 8-27¢
536R GWATTQACCGCGGCKGCTG 536-518
926R CCGTCAATTCMTTTRAGTTT 926-907
1100F CAACGAGCGCAACCCT 1100-1115
1406R ACGGGCGGTGTGTRC 1406-1392
16S-B GGTTACCTTGTTACGACTT 1509-1491

“Escherichia coli numbering system
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sequencer= sequencing S}l sequencing analysis version 3.3
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Fig. 2. Electrophoresis(1.5% Agarose gel) of nucleic acid amplifica-
tion products from Y. pseudotuberculosis using inv primers. Lane 1 to
S, Y. pseudotuberculosis; Lane 6, control; Y. pseudotuberculosis ATCC
6902; M, 200 bp marker (TaKaRa).
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Fig. 3. Electrophoresis(1.5% Agarose gel) of 16S rDNA produced by
PCR using 16S-A and 16S-B primers from the Y. pseudotuberculosis.
Lane M. 200 bp marker (Takara); Lane 1 to 5, Y. pseudotuberculosis
isolated from spring waters; Lane 6, control; Y. pseudotuberculosis
ATCC 6902.
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Table 2. Similarity matrix based on 16S rDNA sequences between Yersinia strains and other enteric bacteria(gap included)

1 2 3 4 5 6 7 8 9 10
1
2 99.9
3 99.9 99.9
4 100.0 99.9 99.9
5 99.9 99.9 99.9 95.9
6 99.9 99.9 99.8 99.9 99.9
7 97.7 91.5 97.6 97.7 97.6 97.7
8 97.9 97.7 97.8 97.9 97.8 97.9 97.9
9 94.6 94.5 94.5 94.6 94.5 94.6 95.1 94.7
10 93.8 93.7 93.8 93.8 93.8 93.8 94.2 93.7 97.7
11 94.1 94.0 94.0 94.1 94.0 94.1 94.0 93.0 93.2 92.9

1, Y. pseudotuberculosis(Z21939%); 2, P1; 3, P2; 4, P3; 5, P4; 6, P5; 7, Y. enterocolitica(Z49830); 8, Y. intermedia(X75279); 9, E. coli(Z83205); 10,

S. enteritidis(U90318); 11, P, vulgaris(AJ233425).
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Fig. 4. Phylogenetic relationships of Yersinia strains and other enteric
bacteria, based on 16S rDNA analysis. Bar represents 0.1% sequence
divergence.
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ABSTRACT : Molecular Taxonomy based on 16S rDNA Analysis and Pathogenicity of Yersinia pseudo-
tuberculosis Isolated from Spring Waters

Young Kee Lee*, Sung Min Choi, Soo Kyung Oh, Kang Moon Lee, and Ryeom, Kon!
(*Microbial Inspection Team, Seoul Metropolitan Government of Institute of Health and Envi-
ronment, Yangjae-dong, Seocho-gu, Seoul 137-130, 'Department of Microbiology, Dankook
University, Chunan 330-714, Korea)

In order to investigate the pathogenicity and development of differential identification technique in the Yers-
inia species and other entericbacteria, we isolated 5 strains of Y. pseudotuberculosis from spring water sites in
Seoul. The biochemical characteristics of isolated strains revealed that indole, VP(25°C, 37°C), H,S, phe-
nylalanine, lysine, arginine, ornithine, gas from glucose, ldctose, sucrose, sorbitol, oxidase and motility(37°C)
were all negative and urease, glucose, mannitol, salicin, catalase and motility(25°C) were all positive. To
detect the causative agent of pseudotuberculosis(Y. pseudotuberculosis), we carried out a study using a PCR
with inv primers complementary to the pathogenic region and found that all strains were positive; this
revealed that strains from spring waters were pathogenic. Also 16S rDNA for total 5 strains of Y. pseudor-
uberculosis were amplified and a stretch of approximately 1,450 nucleotides were sequenced and analyzed.
The 16S rDNA nucleotide sequence homologies among Yersinia species ranged 97.5% to 100% and between
Y. pseudotuberculosis and other entericbacteria they ranged 93.0% to 95.1%. The Phylogenetic tree generated
from the sequence analysis of the 16S rDNA gene showed 3 coherent clusters that could be separated into Y.
pseudotuberculsis strains, some Yersinia species strains and other entericbacteria strains.



