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Molecular Epidemiological Investigation of Listeria
monocytogenes Isolates in Hiroshima Prefecture
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(Received Sep. 30, 2003)

Molecular epidemiological investigation of Listeria monocytogenes isolated from June 1998 to March 2003
in Hiroshima Prefecture was performed. In this investigation, the epidemiological marker of PCR-RFLP
(restriction fragment length polymorphism), RAPD (random amplified polymorphic DNA), and PFGE (pulsed-
field gel electrophoresis) were evaluated to analyze the relativity of the isolates. As a result, PFGE was found
to be the most discriminative method. As PCR-RFLP (in/4 and in/B) and RAPD performed better than PFGE in
regard to the simplicity and rapidity of the discriminatory, they were supposed to be valuable rapidly screening
methods. Accordingly, by using three methods jointly, the rapid screening and particular discriminatory of
respective strains were supposed to be valuable. The strains which showed an identical pattern by the three
methods were estimated as the identical genotypes respectively. On the other hand, the same serotype strains
isolated from same source showed several different patterns, suggesting the presence of various genotypes in

Hiroshima Prefecture.
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VRT Y TR, H<ALBREFHEHETHMON TV
ANEHBERYYEDO—DT, b b, Bl CICHERE, K
ME, RERE LRI TP TWS[1-3]. 1€
k, ZOREEL— MREEALRAShTWeholz
23, 1980EARIT A » THICKFE TRAPIEGHR & 72 o7z
U 27U TIEPFHRWTHRE S, BIETIEY AT 7
FE T E R BN EYED—2 & L TRESITHH T
W2 L1-31. 7z, #iAR, ZwE, Mk X OEE
B, BERIE, A E AR AR OMA R E DA
YRT - TA—TTIE, thoBTHE, BHEEMNBYEIC
HARTEEROFHVVEPETHSH[1-3]. —F, KIE
DREKIE T & B Listeria monocytogenes (Lm) 1%, Eh#),
BB L CERRBIAS ML, KETHOHETEL L0
SRR DD T NS, ASLBRRNEZERE L L [
BEHROZEDEEFRNLND] (ready-to-eat) #HJELL AR
HEdh L RDAEEESEVWEEREN TS, 2].

DRETIE, VAT TREOREITHCKEEE L L
T, ER20~25BIFEESHFER & L THEINT
WBR, BREN LY AT TRIEWERZRE ST
WZRW[2, 3], 4%, BMICERT 2 Y 27 ) TIHEOHE
EPBEINDZ LD, S0, BRNOEME L O

JRERICONTY 27 ) TiEYuRILEE L 72 & 25,
R, BARELOLmASHES e, & b DREFIH 5 75 Bt
INALmOMERIE, 1/2a, 1/2b, 4bTI0%LL L% 56
5LOWE[2-4]1BBH DM, SEOFETS Zh bl
ERIR GBSz, 22T, BEINZLmic >\ TH
BERE IR 0 B M 2 M3 9% 7, PCR-RFLP (restriction
fragment length polymorphism) ¥, RAPD (random amplified
polymorphic DNA) iEB X OVV AT 4 —)V K - FILESR
VK& (PFGE) {EDKMRHT /S F — N2 X B 5 TR
BT oD THETD.

MHRELVHEE

1 #HEEK®

19984 6 A ~20034F 3 H OIC RN THBES huiclm
Ok (MIERL/ 23k 18K, 1/2aR bk 38k, 1/2b%%
PHI 28R, 1/2cASPI oK 17K, 4bR A3k 14k, 4b%s
PIHSE LRE), e LTSty & —RFLm 24k (i
H1/2a 1 #%, 4d 1¥E) 8 X OListeria innocua (Li) 1 #ED
FH2kkE e,

2 YRTUTFTORE
Wik iZhey, AEHERERBS L OT VY X7

21



RS BAREBR B v ¥ —HFZE S, No. 11 (2003)

V7 (EF AV 2—=) IZEV V2TV TOREZToT.
i, WROY 27 ) THREME (700 AR 2
T, MiERGIHR 21T 72,

3 PCR-RFLP (inlA, inIB) /X8 —>

PCR-RFLPIZ, Unnerstad > D FIEICHET 72[5]. inld,
inIB (internalin A, B) i& {5 F OPCRIC i, LIP32 (5'-
AACGACAACATTTAGTGGAACCGTGACG-3")% & O
LIP23 (5'-ATTAGCTGCTTTCGTCCAACCAATGAAAG-
SNEMME L. HEIESME, BT, 149308, 7
=—VY v 750C, 15308, MET2TC, 64TV 17
e L.

5 & AV 72PCRIE #) % 10U/sample®Alu 1 T37C, 3 B
MBS &4, YW & W/PCREEW) ODRFLP/N % — % &
KUK, TFVULT v~ A RE L TBEL .

4 RAPD/SZ—Y

RAPD-PCRIE, BEHR DO LBV ITo72[6, 7], L,
7 F A4 < — T 1%, Makino® 2 ¥ %5 L 72AP43 (5'-
GTGGATGCGA-3'), Mazurier®> 2% # %% L 7zHLWL84
(5'-TGACTGACGC-3"')¥ X U'Lawrence > W3 ff i L 7=
OPM-1 (5'-GTTGGTGGCT-3") # 72 [ 8 -10]. 723,
HWE S b1 7 = — U 7R B #HLWL84 T i335C,
OPM-1TIH30°C & L7z,

5 PFGE/NZ—Y

PFGEWX, BERD LRV {To72[6, 7], 72721, IR
f% R 1C1E, Nakama® 23MEH L icdse I 8 X VSma 1 % H
Wiz[11]. 7238, Smal O KGR E 1325°CTIT - 7z,
PFGEVKEIZ1%, 1% PFC7 A u—AZ/4 )L, 0.5XTBE
(14°C), BHE6V/em, 7V ZAAE120°, Asc 1 TIEAA ¥
F & A L0 AT~ 15323, 558, Sma 1l THEAA v F 4 A
20. 47~44. 69%p, VKREIRFHI200FM 185 & L 7.

5 S

1 PCR-RFLP (inlA, iniB) 188 —Y

PCR-RFLP/X% — > OFEHNE, Table 18 X UFig. 1SR
L7e. #3128k D 5 Binld, inlBELF 2HRA L RD1 -T2
Lifk 2B <1UERIE, Al TEREEDO Y — T ES
e, MiERL/2a0 58k (KA ETe), 4boD 2 #RIT,
2RO Y — v BR LT, MiERL/2ciE, 1/2a0 3 ¥k
E—G =R LTz, iERIL/2bD 2 ¥RiZ, [F—If
ERIDOB TIEF—/X%Z —> %R L7 (Table 13 X UFig.
1.

2 RAPD/&Z—v

RAPD/N % — > D% 51X, Table 18 X UFig. 21277 L
7o, HER128RI1E, AP433 X O'HLWL84 T 7 #4H, OPM-
IT6REEDO NN — v iCnFE I NIz, MIER1/2aD 5
I%, AP435 X UHLWLBAT 3D /N7 — v &R LT,
055, 1/2a0HRE EHES 1) BLU1/2aKA
Ktk (EHREE 4) L, 1/2aK\Bskik HEHHEES3) B
O/ 2a5 BkR (HEHEEF10) 1%, ZRFhRF— <7 —
vERLTZ, OPM-1TI, IMyER1/2a0 5 8kiZ 2 FEEHD
NRE— Rk Uiz, gL/ 203754 ~—i2 k> T%
DOEDRLND, 1/2a0 1~ 4R ERI—F—v %
wLTe, 2RSS OMBERZ, &7 74 ~—& bIE
L lZBZ o Te Ry —hmRm L, F—MEROR T
HSRICER R < FA—"Z — v &R L7z (Table 1R L O
Fig. 2).

3 PFGE/N#Z—Y

PFGE/N % — ¥ O #ER I, Table 136 & UFig. 3IC7;R L
To. BERI28RIZ, Asc I B L USma 1 TLOREFHD ¥ — 2
OIS N, MiERIL/2a0 5 BR1%, WHIREEEE b 3
FBEONE =R LT, 2055, 1/2a0BRE (F
HES 1) BELUL/ 2aRKisktk (FEkEZ4) &, 1/2a
KREdE (BEHRES 3) BIOL/2a% bk (BkE=10)
X, FNENR— " — &R U, MIERIL/2ciE,

Table 1. Epidemiological analysis results of L. monocytogenes isolates in Hiroshima prefecture.

Strain Serotype PCR-RFLP RAPD-PCR PFGE
No. (source) (Alul) AP43 HLWL84 OPM-1 Asc 1 Sma [
1 1/2a (cat) Aa la la la I I
2 1/2a (dog) Aa 1b 1b 1b il I
3 1/2a (dog) Ab 1c 1lc la Ma MMa
4 1/2a (dog) Aa la la la I I
5 1/2b (chicken) B 2a 2a 2a I\ Va
6 1/2b (chicken) B 2a 2a 2a \Y% Vb
7 1/2¢ (pork carcasses) Aa lc 1b la b b
8 4b  (dog) Ca 2b 2b 2b Vla Ve
,,,,,,, 9 .4 (chicken) . Cb 2 2 2 Vb Nd_
10 1/2a (control) Ab 1c 1c la Ma Ma
11 4d  (control) D 2c 2¢c 3 VI \Y%
12 L. innocua — 3 3 4 VI VI
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AP43 HLWL84 OPM-1

M1lalblc2a2b2c3 Mlalblc2a2b2c3 Mlalb2a2b3 4 M

Fig. 1. PCR-RFLP (inid and inlIB) patterns
(Alu 1) of L. monocytogenes isolates in
Hiroshima prefecture.

Lanes M, 100 Base-Pair Ladder marker. Lane Aa, strain

No.1,2,4 and 7; Ab,strain No. 3 and 10; B, strain No. 5 and
6; Ca, strain No. 8; Cb, strain No. 9; D, strain No. 11.

Asc 1

Fig. 2. RAPD patterns (AP43, HLWL84 and OPM-1) of
L. monocytogenes isolates in Hiroshima prefecture.

Lanes M, pHY Marker. (AP43) Lane 1a, strain No. 1 and 4; 1b, strain No. 2;
1c, strain No. 3, 7 and 10; 2a, strain No. 5 and 6; 2b, strain No. 8 and 9;
2c¢, strain No. 11; 3, strain No. 12.

(HLWLS84) Lane 1la, strain No. 1 and 4; 1b, strain No. 2 and 7;

1c, strain No. 3 and 10; 2a, strain No. 5 and 6; 2b, strain No. 8 and 9;
2c, strain No. 11; 3, strain No. 12.

(OPM-1) Lane 1a, strain No. 1, 3, 4, 7 and 10; 1b, strain No. 2;

2a, strain No. 5 and 6; 2b, strain No. 8 and 9; 3, strain No. 11;

4, strain No. 12.
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Fig. 3. PFGE patterns (4sc I and Sma 1) of L. monocytogenes
isolates in Hiroshima prefecture.

Lanes M, lambda ladder marker; 1, strain No. 1; 2, strain No. 2;
3, strain No. 3; 4, strain No. 4; 5, strain No. 5; 6, strain No. 6;
7, strain No. 7; 8, strain No. 8; 9, strain No. 9; 10, strain No. 10;
11, strain No. 11; 12, strain No. 12.

HllREESR & b1/2ab Hipofe N — v R LTz, MiEH

1/2bB X O4bD 4 2 #kIE, 1~ 3 /N2 REEEOFHE TIX

H5D, F—MIEROM TR ol —vERLT
(Table 13 X UFig. 3).

4 3EIZLBLmABE OB

3BT X BIRNTREHRIL, Table TR L7, fti126k o
5b, MIERL/ 20 ok (EHEES 1) BLO1/2aKk
R (EHRES4) &, MiBEM1/2aR Bk (HRE
53) BIU1/ 2Bk (FEHREE10) 1F, 3TZEN
FNR—RE =R LT, MiERIL/2al%, RAPDEL,
PFGEV: TIIPCR-RFLPEE L W £ < D% — U BRAD B
Niz. MiERIL/2bD 2 BRIIPFGEE D e/ > Je /8% —

vERL, FEIC1/2cbPFGEE D 21/2ak B x5 fz %
H— v &R LT, fiE A4bo 2 ¥k 1%, PCR-RFLPIE,
PFGEVETIX B 72 o 7o/ 3% — v %R L, RAPDE TIE[F—
INZ— %R LTz (Table 1).

% =

UZ5Y 7 OBRFENFEDOFE L LTI, kb
HRR], 77—V, ERRZERBIVCTTAI IR
=R EOEEe ==L TWS[ 1, 4,
12, 13]. L#L, Thng¥~—h—idfifE A I
TWBEH, WIiLh U 27 U 7 OB 23BN T 27
T—=H—LIFEWV IRV, R, ThbhEEv—h—IC
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Mz T, —K—#I13d 5 HPCR-RFLP#, RAPDER L U
PFGEE7: 73, HHRHOBAIRROmW~—I—& LT
Jy2FY 7TIRbIEHEhTWAI L, 5,10,11,13-19].
4E, ZhbEf~——n9H, PCR-RFLP (inid,
inlB) ¥ L ORAPDHE, #AIREICEY L TIIPFGEEE &

DIk EE X SRz, LA L, PCR-RFLPIEIZRAPDIE T
BT & 72 0r o T B AL Ab D #% B ASPFGEYE & [RIRE I AT
HETH Y, RAPDHIIPCR-RFLPE: X Y % ffERI1/2aD 3
7B FIRE TH o 72, T OFEHF L, PCR-RFLPEER
L ORAPDIEDR Y 27U 7 OFELMETICEATH S &
DHEEBIRTILDTH-72[5,10,13-17]. Wiiks
S PFGEIEIC AN & BEETER TS 225
HHETR I Y —=v ZJHR#EINEE L Ti3EHTH S &
EZ Lk,

—7J7, PFGEEIXY AT VU 7 O 5 FEZMMFIT TR b
NHSNTRY, hoEFE~—h—LEXTH LD EN
HWOREE BT H LME SN TWS([1L,17-19]. S EIOR
B, B 2ETHRIAE TS - MBI/ 2ch31/2ak £
TeofeE—vERL, Fio, MiERI/2b, 4bTiEFE—
MEMDOBTHORER >R F = BRLIZZENS,
BRE L T~ — I — R TSR b BV L B
Z bz,

IID OFERD D, PRGEEIL L VS O @ ikBIE
CLLTHETHIY, FHOEMS &k, BFEc
RSB, it > T, PCR-RFLP¥:, RAPD: & PFGEY:
O 3EOHAD, SBEEMRO BN 2 BT DI ER)
L#E 2 bhi., +72b b5, PCR-RFLP#:, RAPDVAIC X Y
HHTR YV —= 0 TR 24TV, PFGEIEIC LV
ZOHOFEMTEB EATH 2 LT, W, »o, PR
WBIDRIRE L 2B EE X LN, SENIHRER D72
Polcl b, SBITMHRERZ L T, PCREM,
HIREESE, T4 ~—Te OB EITOLERDH S L&
b,

SRIOHHREKD 5 b, 3JETERENE /Y —
Tdh o 7 MLiEHL/ 2ot Rk (BRE S 1) 3L UV/2a
KEEME (FEkEE 4) L&, MBI/ 2a KBk (Fkk
F53) BLUL/ 2axt @tk (BHhE=10) 13, £hth
[fl—genotype GE=zTA) THD LHREIN., 5T
ke U 2 AR IILETH D05, KM & [Fl—genotype®d
DEEFEMERSER S NI Z & 025, T DgenotypeDLmAN A
<HAL TWDAFEMES RIS NIz, —FF, MEH, 4
HEMELR —DOEKTH-> TH, TNEFNERD
genotype b 8D LAV, T, MIKOEE, SET
BERZSTHWZ ERFRINEEZ RN, BRNOLm
i3 < D72 Dgenotype AFTEL TWDH Z & boRIE I
Iz,

% 7z, MiER1/2alTgenotypeNERETH D e, o+
ERRIRATIC X D BBES L vwbhTns [ 1, 16].
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Aal, 1/2alc 2V TCIE, 3 IETHREICERT S 2 & 23]
BTholcZ &b, ZTNLEZEBEHRTLILOTH- .
—7, IMiEH4biTgenotype® ZEEENZ L\ e, 13
T O TRENPEETHDL L vbhTWnaI[ 1,
16]. 4@, 4blc oW TiE, PCR-RFLP#, PFGE#E Tl
1~ 2Ny NREDOHIERA DI, BEMICITTHETSH
BLEZLNIN, #HTEZLIFAEETHo T, 25
WCHRFHINEETH 525, PCR-RFLP#E, PFGEMEIXIMLiERY
O LHERATHD LEZ BN,

DOORETIE, BRENY 2T ) TECEMEF TV E
PHESNTWRND, F—ALBRINLER E DA
BEOHE KR, ready-to-eat B S DIEE DK, NA Y AT -
TN—T T D Ehnd R B 2RO A O#MR L
kY, BRCERTS Y 27 THEORENGE SN
TW5. 5%%b, Yo7 —TiL, HYIRB X OV R
HAEMRIAT 5720, X DIBEWRNOLmEREROHE
BE2ITV, 51, X0 E<OEKREZMIEHL THKEMA
OBV AT T2 LERH D EEZ O,
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