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Fingerprinting of Listeria monocytogenes by Amplified Fragment
Length Polymorphism Analysis

Hyun-Seok Jin and Jong-Bae Kim'
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Listeria monocytogenes poses an increasing health risk, which in part is due to increasing health risk, consumption of
ready-to-eat food products and the introduction of increasing numbers of food products from regions with different
dietary habits. L. monocytogenes can be present in meat, shellfish, vegetables, unpasteurised milk and soft cheese and
poses a risk if food containing these products is stored at refrigeration temperature and is not properly heated before
consumption, as L. monocytogenes is psychrophilic. Amplified-fragment length polymorphism (AFLP) analysis is the
method of genotypic techinique in which adaptor oligonucleotides are ligated to restriction enzyme fragments and then
used as target sites for primers in a PCR amplification. The amplified fragments are electrophoretically separated to give
straih—speciﬁc band profiles. Single-enzyme approach that did not require costly equipment or reagents for the
fingerprinting of strains of Listeria monocytogenes was developed. Single-enzyme amplified fragment length
polymorphism (SE-AFLP) analysis was used to perform species and strain identification of Salmonella, Shigella,
Yersinia and E. coli. By careful selection of AFLP primers, it was possible to obtain reproducible and sensitive
identification to strain level. The AFLP patterns of L. monocytogenes are divided by the kinds of specimens in which
were isolated. SE-AFLP fragments can be analyzed using standard gel electrophoresis, and can be easily scored by
visual inspection, due to the low complexity of the fingerprint obtained by this method. These features make SE-AFLP
suitable for use in either field or laboratory applications.
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Table 1. Adaptors and primers used for PCR amplification

Sequence (5' to 3") Tm (C) Reference number
ADHI1 ACGGTATGCGACAG 37.1 8
Adaptor
ADH2 AGCTCTGTCGCATACCGTGAG 56.6 8
HI-A GGTATGCGACAGAGCTTA 453 8
Pri HI-T GGTATGCGACAGAGCTTT 47.0 8
rimer
HI-C GGTATGCGACAGAGCTTC 473 8
HI-G GGTATGCGACAGAGCTTG 483 8

(a). HI-A

(c). HI-T

(b). HI-C

(d). HI-G

Fig. 1. AFLP analysis of reference strains of Listeria spp. Lane M, pBH20 marker; lane 1, L. monocytogenes #3; lane 2, L. monocy-
togenes #53; lane 3, L. monocytogenes #54; lane 4, L. monocytogenes #55; lane 5, L. monocytogenes ATCC15313; lane 6, L. gray HPB

#29; lane 7, L. innocua HPB #14.

1.5 mM MgCl,, 20 pmol single primer, 0.2 mM dNTP, 1 Xbuffer,
0.5 U Tag DNA polymerase (Takara Shuzo Co., Otsu, Shiga,
Japan)oll BT SFHTE HA 20 pE 2 ohE- thermal cycler
(Hybrid Ltd., Middlesex, U.K.)ol4] DNA®] 2E-2 Al=3a}5it}
PCR ¥h-2 F 35 cycleS AP35l om A cycleo] A1&5}17]
Zol] 94 CollA] 4377+ 7128} denaturation$+ &, wll cycle B
94°Coll A 1 5<¢} denaturation, 60°CollA] 18 £t annealing,

727ColA] 283} extention ¥Hg-& AlF3Icth 18]n gk
extensionS #]3l 72°Col 15%3F AFaIgch vhgo] FEE
% TBE buffer (90 mM Tris, 90 mM boric acid, 2 mM EDTA)
o] 0.5 p/ml2] ethidium bromideE 3713t 1.5% agarose gelol
7194535 UV transilluminator (Vilber Lourmat, Mame La
Vallee, France)olA #2 =& DNA F5F/3-S 1 D advanced pro-
gram {Advanced American Biotechnology, Fullerton, C.A., US.A))
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(c). HI-T

(d). HI-G

Fig. 2. AFLP analysis of strains of selected Enterobacteriaceae. Lane M, pBH20 marker; lane 1, E. coli; lane 2, E. coli O157:H7; lane
3, Y pseudotuberculosis; lane 4, Y. enterocolitica; lane 5, S. typhi; lane 6, S. dysenteriae
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M1

23 456 789101112

(a). HI-A

M1234567 89101112

(c). HI-T

M 1

2 34567 8 910112

sy

(b). HI-C

M1 23 4567 8 910 1112

(d). HI-G

Fig. 3. AFLP analysis of Listeria monocytogenes isolates. Lane M, pBH20 marker; lane 1 to 12, isolates I to 12.
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Fig. 4. Dendrogram of the similarity index among reference Listeria spp. strains with HI-T primer. Lane 1, L. monocytogenes #3; lane
2, L. monocytogenes #53; lane 3, L. monocytogenes #54; lane 4, L. monocytogenes #55; lane 5, L. monocytogenes ATCC15313; lane 6, L.

gray HPB #29; lane 7, L. innocua HPB #14

fragment length polymorphism), RAPD (randomly amplified
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Fig. 5. Dendrogram of the similarity index among reference strains and isolates of Listeria monocytogenes by AFLP analysis with HI-T

primer.
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