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Development of a rapid detection method for Erysipelothrix
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Abstract.

The aim of this study was to develop a rapid detection method of Erysipelothrix species. DNA of

E. rhusiopathiae, E. tonsillarum, and Erysipelothrix spp. serovar 13 and serovar 18 were extracted and
submitted for detection and sequencing of the gyrB gene. Among the primers tested for amplifying the gyrB,
the universal primer set UP1/UP2r showed the best result, and a DNA fragment were obtained from the E.
rhusiopathiae, E. tonsillarum and Erysipelothrix spp. serovar 13. DNA amplification band from Erysipelothrix
spp. serovar 18 was obtained by a primer derived from the above primer set. The obtained fragments were
introduced in the pGEM-T Easy Vector and submitted for sequencing. LAMP primers sets were generated
from the obtained sequence, and, among the generated primer sets, one primer set was able to detect the 4
strains tested, and another set was able to detect the E. tonsillarum and the strain of serovar 13.
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Table 1. PCR primers tested for amplificating Erysipelothrix spp. gyrB gene

Primer Sequence

MTUB-f TCGGACGCGTATGCGATATC

MTUB-r ACATACAGTTCGGACTTGCG

FN2005-f GGGTGACTGCATTGTCAGATGTA

FN2005-r  GGACGTGTTACTTCACGCGCTTITTTIT

REF GTI GGI CCICAY MGI GA

GB-1IR TGC TTG AGA ATC CAG TA

GYB-1X CAY TAY GAR GGI GGI AT

GYB-2R ATR TGI GCI CCR TCI AC

GB-2 CAA TCA CGG ATA AGCTA

IGA-R AAA TAA CTG GCT CAC GT

UP1-1 GAA GTC ATC ATG ACC GTT CTG GAC GCA GGA GGA AAATTC GA
UP2r-1 AGC AGG GTA CGG ATG TGC GAG CCA TCA ACA TCA GCA TCA GTC AT
UPI-2 GAA GTC ATC ATG ACC GTT CTG GAT GCA GGA GGA AAATTC GA
UP2r-2 AGC AGG GTA CGG ATG TGC GAG CCG TCA ACA TCA GCA TCA GTC AT
UP1-3 GAA GTC ATC ATG ACC GTT CTG GAT GCA GGA GGA AAG TTC GA
UP2r-3 AGC AGG GTA CGG ATG TGC GAG CCG TCA ACG TCA GCA TCA GTC AT
UP1-4 GAA GTC ATC ATG ACC GTT CTG GAT GCA GGA GGA AAG TTT GA
UP2r-4 AGC AGG GTA CGG ATG TGC GAG CCG TCA ACG TCA GCG TCA GTC AT
UP1 GAA GTC ATC ATG ACC GTT CTG CAY GCN GGN GGN AARTTY GA
UP2r AGC AGG GTA CGG ATG TGC GAG CCR TCN ACR TCN GCR TCN GTC AT
UP1S GAA GTC ATC ATG ACC GTT CTG CA
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Fig. 1. Agerose gel electrophoresis of LAMP amplified products for gyr B
gene Erysipelothrix spp.. Lanes 1 to 4 are the results from the
primer set ER2; lanes 5 to 8 are from the primer set ER3; lanes 1
and 5 are DNA of E. rhusiopathiae; lanes 2 and 6 are DNA of E.
tonsillarum; lanes 3 and 7 are DNA of Erysipelothrix spp. serovar
13; lanes 4 and 8 are DNA of Erysipelothrix serovar 18; lane M, Hi-
Lo DNA marker; lane C, positive control for LAMP reaction.

MEDORIBTT 2 — 7HOWEIRBHL, HEAIC
bHERY DNA DIRD R TS 720 7T A<=k b
ER3 T3 E. rhusiopathiae, E. tonsillarum 7z 5 OF|Z
Erysipelothrix spp. IMIER! 13 8B X UV 18 Mot H
ECTHIEEY BN —F, 794 <=+t k
ER2 T3 E. tonsillarum 3 & OIMLIER 13 B K TG
EYMFRO NIz, 5%, BOEMED DNA v, %
TIAR =ty FORERMEE R T HLEILDH B,
Ptoz b, 7I94<—ty FER3 ZHWVH;
G ZUX Erysipelothrix BHE OB #E 2R L AW FETH
D, 794 <—+tv NER2OIEREN?S, gyrBEEF
RIS REW & U 72 E. rhusiopathiae, E. tonsillarum 72
LUNICMER 138 B L UMERM 1sHMoZhEh %
FEEBITHH - FIZETE 5 LAMPEORFED U RE &
EZ bz,

4. B B

FHFZETIE, LAMP &% HVy, gyrB EIRT 2 fRHY
& L7 ER ORR 2R EDORE 21T 72, fit
EM & L CTE. rhusiopathiae, E. tonsillarum,
Erysipelothrix spp MLiER 13 Al B L U IIET 18 T % H

Wz, K RO DNA 2 i, HEOT T4 ~—%H
VT PCR THEMEIZFOMIEZ A&, 3L 4
PCR 794 x—D9 %, 75 4<—UPl/UP2r CE.
rhusiopathiae, E. tonsillarum 3 & (NILIETY 13 #I-Chy
TEED AR O, MER 18 M OFEBD 5 IEHHBR D 7
FTAY—mRHRICHE LT T4 v — THIBEY I
b7z, PCR TH O NIz BEIERY % F53, S&Z TR
FIDOWEZAITV, LAMP 754 v — %% E L7z, i
BENTLAMP 7547 —D9 b, 12O T5(<
—t v PTRMER L 4R TR TR RE T,
F7, MO T A< —+k v NTIXE. tonsillarum B X
CIER 13 B OEROBE DT EETH - 72,

5| 3k

1) Brooke, C. J. and Riley, T. V., Erysipelothrix
rhusiopathiae: bacteriology, epidemiology and clinical
manifestations of an occupatinonal disease. J. Med.
Microbiol., 48: 789-799, 1999.

2) Wood,R. L., and Henderson, L. M., Erysipelas, p.629-
638. In B. E. Straw, J. J. Zimmerman, S. D’Allire, and
D. J. Taylor (ed), Diseases of Swine, 9th ed. Blackwell
Publishing, Ames, 2006.



3)

4)

W O REB I O B 167

Makino, S., Okada, Y., Maruyama, T., Ishikawa, K.,
Takahashi, T., Nakamura, M., Ezaki, T., and Morita, H.,
Direct and rapid detection of Erysipelothrix
rhusiopathiae DNA in animals by PCR. J. Clin.
Microbiol., 32: 1526-1531, 1994.

Shimoji, Y., Mori, Y., Hyakutake, K., Sekizaki, T., and
Yokomizo, Y., Use of an enrichment broth cultivation-
PCR combination assay for rapid diagnosis of swine
erysipelas. J. Clin. Microbiol., 36: 86-89,

Takeshi, K., Makino, S., Ikeda, T., Takada, N.,
Nakashiro, A., Nakanishi, K., Oguma, K., Katoh, Y.,
Suganuma, H., and Ohyama, T., Direct and rapid
detection by PCR of Erysipelothrix sp. DNAs prepared
from bacterial strains and animal tissues. J. Clin.
Microbiol. 37: 4093-4098, 1999.

6)

Notomi, T., Okayama, H., Masubuchi, H., Yonekawa,
T., Watanabe, K., Amino, N., and Hase, T., Loop-
mediated isothermal amplification of DNA. Nucleic
Acids Res., 28: E63, 2000.

Misawa, Y., Yoshida, A., Saito, R., Yoshida, H.,
Okuzumi, N., Ito, N., Okada, M., Moriya, K., Koike, K.,
Application of loop-mediated isothermal amplification
technique to rapid and direct detection of methicillin-
resistant Staphylococcus aureus (MRSA) in blood
cultures. J. Infect. Chemother., 13: 134-140, 2007.
Hara-Kudo, Y., Nemoto, J., Ohtsuka, K., Segawa, Y.,
Takatori, K., Kojima, T., and Ikedo, M., Sensitive and
rapid detection of vero toxin-producing Escherichia coli
using loop-mediated isothermal amplification. J. Med.
Microbiol., 56: 398-406, 2007.



