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Abstract — Random amplified polymorphic DNA (RAPD) analysis is based on the amplification of random DNA
segment using a single arbitrary primer. Polymorphic DNA patterns identified by this method can be used for typing
Listeria monocytogenes. To select the primers for RAPD typing Listeria spp., the performance of 31 primers were
compared by analyzing 13 Listeria spp. reference strains. Reproducible electrophoresis patterns were obtained.
Among 31 primers, 6 primers (primer 6, HLWL74, UBCI155, UBC127, Lis5, Lis11) showed better differentiation,
when discrimination index, band clarity, band number, difficulty of band scoring were considered than the others.
These primers will be useful for typing Listeria spp. in the future. Currently, we are under investigation for the RAPD
typing of contaminated L. monocytogenes for the risk analysis of pork processing plant using these primers.
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Table 1. Primers used in this study
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Primers Sequences(5'-3") ©C) reference
DG8Y(OPB-17) AGGGAACGAG 28.9 23
DG90 (OPB-6) TGCTCTGCCC 33.0 23
DG91 (S) TCACGATGCA 24.8 24
DG92 (OPS-19)  GAGTCAGCAG 28.9 25
DG93 (A) AGCAGCGCCTCA 42.5 27
DG94 (OPG04)  AGCGTGTCTG 289 26
DG95 (OPG08)  TCACGTCCAC 289 26
DG96 (OPG10)  AGGGCCGTCT 33.0 26
DG97 (OPH04)  GGAAGTCGCC 330 26
DG98 (OPHI3) GACGCCACAC 33.0 26
DG99 (OPL-02) TGGGCGTCAA 289 22
DG100 (OPL-03) CCAGCAGCTT 289 22
DG101 (OPL-12) GGGCGGTACT 33.0 22
DGI102 (primer 1) GGTGCGGGAA 33.0 21
DG103 (primer2) GTTTCGCTCC 28.9 21
DG104 (primer 3) GTAGACCCGT 289 21
DGI105 (primer 4)  AAGAGCCCGT 289 21
DG106 (primer 5) AACGCGCAAC 289 21
DG107 (primer 6) CCCGTCAGCA 330 21
DG108 GGCTGCAGAA 289 28

AAGTAAGT-

DG112 (ERIC2) GACTGGGGTGAGCG 62.1 16
DGI113 (PB1) GGAACTGCTA 24.8 15
DG114 (PB4) AAGGATCAGC 248 13,15
DGI115 (HLWL74) ACGTATCTGC 24.8 5,13,15
DG116 (OPM-01) GTTGGTGGCT 289 14,16
DGI117 (OPM-13) GAGGGTGGCGGTTCT 533 16
DG118 (P-2) GTTTCGCTCC 289 16
DG119 (UBC155) CTGGCGGCTG 371 29
DG120 (UBC127) ATCTGGCAGC 289 13,29
DGI121 (Lis5) GCTGGAGTCA 289 13
DGI122 (Lis11) AGCCAGGTCA 28.9 13

g s,

Primers
E A3o) A3 primerES Table 19] A3t &
primere A8 Aol A L3

Agel AME elzElgol #FE2 SETHHY
Aol EoF wrol TSBYHX|(Tryptic soy brotholl
0.6% yeast extractsS H71gF viA)ellA] vl oFsie] ARRSIHATEH
Z 1339 2lzHgol BEFT(Table 27} ARGEIIOH ©]
Z 1EE L. monocytogenesSLt,
DNA 2| HK|

g|2HgjolZ A ZRE DNAS E287] 98l guanidine
thiocyanate/phenol/chloroform method'” & AR&-3}51t}. o
£ 7heks] 71Eetd oF 0.5 mie] 2lZHglol viyel 0.25
m/9] solution D(4 M gunidine thiocyanate, 0.025M sodium
citrate, 0.5% sarcosy)9} 0.5 m/€] phenol-chloroform(1:1)
& F7ksled oF 1AZF A% tumblingrl7]1 3 A4l e
T35 3]4% F DNAE isopropanol® HHAIZCH &
o]Zl pelletE 70% ethanolZ A|H3F & Der] ZHFo|
o] PCROI| ARE-3FATE.

RAPD-polymerase chain reaction(PCR) =71
Zkzte]l 50 w/ PCR ®¥hgdol= 10 mM Tris-HCl(pH
83), 50 mM KCl, 1.5 mM MgCi2, 200 uM dNTPs, 2.5

Table 2. Listeria spp. strains used in this study®

msl::gir Species Strains  Serotypes  Isolation
1 Lmonocytogenes ATCC19113 3 human
2 L.monocytogenes ATCC19114 4a
3 Lmonocytogenes ATCC19115 4b human
4 Lmonocytogenes ATCCI19117 4d sheep
5 L.monocytogenes ATCCI19118 4e chicken
6  L.monocytogenes HPB#410 1/2a
7 L.monocytogenes ATCC35152 guinea pig
8  L.ivanovii ATCC19119 sheep
9 L.innocua ATCC33090 6a cow brain
10 L.welshimeri ATCC35897 6b decaying plant
11 L.seeligeri ATCC35967 soil
12 Lgrayi ATCC19120 chinehilla feces
13 Lmurrayi ATCC25401 com stalks and

leaves

*Source: Adapted from Choi and Hong'”
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units Taq DNA polymerase, primer 100 pmolZ} DNA
template’t F-F-HES At 24 AlE+E  thermocycler
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7] Aol 94°CollA] 5%¥7F DNAE HAAIZ ¥ cycleZ WY
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8- F83ATh
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_ 1
D_I—N(N—l)jgflnj(nj 1)
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Table 3. RAPD typing results of Listeria spp.
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7t BEFEME band®] £AE HFste] 2 E ot
RAPD typingll wi-¢- -8t primers}al A=) wfetAd
discrimination index, band®] %A}, band scoring Hol% 5=
ZF o7 33T ul DG107, DG115, DG119, DGI20,
DG121, DG1227} WHA] 2570 primerS 2t} 12 primer
2 #ASEAJT olF DGLO7(primer 6)2 Salmonella®)
RAPD®) A& £ vl e’ L monocyrogeness]
RAPDY= #83] & vt glth 2 A7 23 DGI0T=
L. monocytogenes®] RAPD typing®ll £& ZA3E HojFo]
A2 L. monocytogenes?] RAPD #2490l o]82 Fo| 7|l
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-

e He b

Serial RAPD profiles
number of Cumulative
Lisetra DG99 DG100 DG107 DG112 DG113 DG114 DG115 DG116 DG117 DG!18 DG119 DG120 DG121 DGI22 RAPD
Spp- profiles
1 Al B1 Cl D1 El Fl Gl H1 11 H K1 L1 M1 Ni 1
2 A2 B2 C2 D2 E2 F2 G2 H2 12 12 K2 L2 M2 N2 2
3 A2 B3 C3 D3 E2 F3 G3 H3 I3 2 K3 L3 M3 N3 3
4 A2 B3 4 D3 E2 F3 G3 H4 13 J2 K4 L3 M3 N3 4
5 A3 B2 C5 D3 E2 F4 G4 HS 12 J2 KS§ L4 M4 N4 5
6 Ad B4 C6 D4 El F5 G5 H6 4 n K6 L5 M5 N5 6
7 AS B4 C6 D5 E3 F5 Gb H7 14 J1 K7 L6 M6 Né6 7
8 A6 B5 C7 D6 E4 F6 G7 H8 I5 13 K8 L7 M7 N7 8
9 A7 B6 C8 D7 ES F7 G8 H9 16 J4 K9 L8 M8 N8 9
10 A8 B7 9 D8 E6 F8 G9 HI0 17 J5 K10 L9 M9 N9 10
11 A9 B8 C10 D9 E7 F9 G10 H11 I8 J6 K11 L10  MI0 NIO 11
12 A7 B6 Cl1 D7 E8 F7 G8 H9 16 J4 K9 LIl M8 N8 12
13 A7 B6 Cl1 D7 ES F7 G8 H9 16 J7 K9 L8 Mil1 N11 13
Dvalue 0923 0923 0974 0923 0910 0935 0948 0961 0935 0871 0961 0974 0974 0974
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Table 4. RAPD profiling results of L. monocytogenes isolated
from different researches

Laboratories Nu.mber of Primers used RAPD pattern
strains tested numbers
I 35° HLWL74(DG115) 13
PB4DG114)
HLWL74(DG115)
UBS127(DG120)
13) b
I 287 Lis5(DG121)
Lis11(DG122)
17(composite)
PBI(DG113) 10
PB4(DG114) 7
15) c
1 4 HL74(DG115) 6
40(composite)
ERIC2(DG112)
OPM - 1(DG116)
v'e 4324 OPM - 13(DG117)
P-2DGL18)
141(composite)
UBC155(DG119) 11
v 115° UBC127(DG120) 16

24(composite)

?14 epidemic strains isolated during outbreaks in France in 1992
and 1993.

21 strains isolated from food and the environment.

® collected from five French pork slaughtering and cutting plants.
‘meats from 6 different countries (Korea, USA, Denmark, Bel-
gium, China and New zealand).

4from clinical and veterinarian cases of listeriosis, dairy, vegetable,
meat-and fish-based food items, environmental samples and sam-
ples collected from one transport terminal, one poultry-processing
company and four Atlantic salmon processing plants.

¢ from shrimp processing plant in Brazil.

Ie
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Fig. 1. UPGMA cluster analysis of RAPD profiles obtained with primer DG121 for 13 Listeria spp. strains. The strains were
divided into 3 groups based on the distance. Each strain was noted as number in Table 2.
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