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1.1.2  FE Z 5 Tig DNA polymerases DNA Ladder
Marker 4 TaKaRa A=) TREATER 22 7] INTP Mix 1 H
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Table 1 Lineage classification, serotypings in vivo virulence in ICR mouse model and multilocus sequencing typing (MLST) of L. monocytogenes isolates
in vivo virulence in ICR mouse Sequence type (ST)
il‘r;;: Countey Source Lineage - Serovar mtyn:;;) Vindence/ n his]AbC sigh OO
(h=5) % -nated
P8 - Reference 1 1/2b - - - 1 1 1 1 1
N9 Argentina Squid I 1/2b 3.7x 107 5 100 2 2 2 1 2
N20 Mexico Squid I 1/2b 5.3x 107 5 100 3 2 1 1 3
N26 India Shrimp 1 1/2b 6.5x 10 5 100 4 3 2 1 4
N27 Uruguay Squid 1 1/2b 5.5x 107 4 80 5 2 1 1 5
ScottA - Reference I 4b 3.3x 10’ 5 100 6 2 1 2 6
2024 - Reference 1 4h - - - 7 2 1 3 7
N1 Argentina Squid 1 4b 5.5%x 10 5 100 8 2 1 2 8
N4 U. s. Salmon I 4b 2.1x 107 5 100 9 4 1 2 9
N6 Chile Squid 1 4b 3.3x 10 5 100 4 5 3 3 10
N7 Chile Squid 1 4b 4.6 x 10 5 100 4 5 3 3 10
N8 Chile Squid 1 4b 5.1x 10 5 100 4 5 3 3 10
N10 Chile Squid I 4b 2.0x 10 5 100 4 6 3 3 11
NI1 U. S. Sardine 1 4b 4.7x 10 5 100 10 7 4 3 12
NI13 Chile Squid 1 4b 2.5x 107 5 100 9 4 1 2 9
N14 Argentina Squid I 4b 4.7x 10 5 100 8 2 1 2
N15 Argentina Squid 1 4b 4.2x 10 5 100 8 2 1 2
N16 Argentina Squid I 4b 4.6 x 10 5 100 8 2 1 2
N22 Uruguay Squid 1 4b 5.7x 107 5 100 11 4 1 2 13
N23 Peru Squid I 4b 1.5% 10 5 100 9 4 1 2 9
N25 India Shrimp 1 4b 4.8 %10 5 100 12 8 1 2 14
N29 India Shrimp 1 4b 5.7%x 10 5 100 12 9 1 2 15
EGD - Reference 1 1/2a 5.5%x 10 5 100 13 10 5 4 16
10403 - Reference il 1/2a 5.0x 107 5 100 14 11 6 4 17
NI12 Peru Squid Il 1/2a 5.1x 107 5 100 15 11 6 4 18
N21 Vietnam Acaleph 1 1/2a 3.9x 10 4 80 16 12 7 4 19
N30 Uruguay Squid 1 1/2a 6.0x 10 5 100 13 13 8 4 20
HJ - Reference 1l 1/2¢ - - - 13 10 5 4 16
N28 Peru Squid 1 1/2¢ 4.1x10 5 100 13 10 5 4 16
54006 - Reference Il 4a 1.2x 10 0 0 17 14 9 5 21
F2208 - Reference I 4a 1.5x 10 5 100 18 15 10 6 22
J2071 - Reference Il 4e 3.5x 10 5 100 19 16 11 7 23

1.2 3RS EK

HFIF DNAStar A [ Primer Select Wit 514, JF
H BRI ARG R A A S . 519751, i
19 38 v B BB K BE WA 2.

1.3 ZFH DNA #IFI&

R ISR I A0 1 5L R 41 DNAM . B0 i
LEAMBEDIVE Ja AR TR 2 x TZ FIZ8 K &,
—20°CH}E 45 min, TWH/KH 8 min J&5 7RI E UK
A7 min, B0 G EERAET - 20°C % H .

1.4 PCR RE~=¥)NFF

KH 30 uL VAR : 10 x Tag Buffer (%7 Mg’ )
3 pLs 10 mmol/L dNTP Mix 0.6 L, 25 pmol/L 514 %
0.6 pL, DNA #4% 2 piL, Tag DNA polymerase 0.8 ul,
KA R AR SN 45 R 94°C FiAZ 1 3 min:
94°C APk 30 s, I K 30 s, 72°C ZEAH IV [E] 4% 1000 bp/
min V5, 30 NMEIF; 72°C 5 min. PCR 7= R 26
P JFI% A g DE9R LE Y ARAT B R
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1.5 &R K H DNAStar A1) MegAlign X #7415 Wiedmann
B Wiedmann 55 N2 [0 7 04T 0 JEF il S ARG RS M USRI R A AT LA A AT

TR actA FPHICHS 259 42 437 L3R ) 1 %€

F2 SIMIRYEEH

Table 2 PCR and sequencing primers used

Locus Putative function Forward primer Reverse primer ll)gngth/ ?/nor(l:ealing Reference
actA Actin-assembly inducing protein precursor GGTACGTGATAAAATCGACGA TAGTTATGTCACTTATCAGAGC 537 or 432 55 L10]
Imo0737  Putative transcriptional regulator AGGGCTTCAAGGACTTACCC ~ ACGATTTCTGCTTGCCATTC 691 53 [1]
Imo1118  Hypothetic protein AGGGGTCTTAAATCCTGGAA  CGGCTTGTTCGGCATACTTA 906 53 [1]
ORF2110  Hypothetic protein AGTGGACAATTGATTGGTGAA  CATCCATCCCITACTTTGGAC 597 53 [1]
ORF2819  Putative transcriptional regulator AGCAAAATGCCAAAACTCGT ~ CATCACTAAAGCCTCCCATTG 471 53 [1]

hisJ Histidinol phosphate phosphatase TCCACATGGTACGCATGAT GGACATGTCAAAATGAAAGATC716 58 This study
ribC Riboflavin kinase and FAD synthase AAGACGATATACTTACATCAT  GTCTTTTTCTAACTGAGCA 633 58 This study
sigB Stess responsive alternative ¢ factor B CCAAAAGTATCTCAACCTGAT CATGCATTTGTGATATATCGA 643 62 This study

1.6 #HFhiFENE

Z 8 Doumith %5 £ V7. ({1 2 . PCR /7 vA#EATM.
o Imo0737 5149 HAE MG AL 1/2a(3a)+1/2¢(3¢)
A LA R T Imo 1118 5 v 3t — 0 X 43
1/2¢(3¢): ORF2819 ¥ 51 W)X L 2L 1/2b(3b)4b
(4d-4e)5 7, 1 ORF2110 W] 5 5 R ) 1l 375 7Y 4b
(4d-de)s T A BEH 1Y AT AR 4% 1 (1) ) 4 1135 7Y 4a
5 4¢.
1.7 MREHRE

ICR /N RCHEPE 20 ~ 22 I F VLA H P 2 Bt
SRS e 2 I Lin 1 7515 BEAT F RS 0 2
PET B 41 B IR 2 0Dy, M 1.35, 1 0.01 mol/L
PBSCpH7.4) ik 20 A% i MG 5 5/ B AR08 0.1
mL(Z) 10" CFU), 52 5 HU/N R JESEM 42 10 do [A]
I, % ScottA~EGD 5 104038 BagBH X 41 PBS
BT AL SOt B A N B R (%) =
FEAAAET /N BB RN BRUR
1.8 BUNBFINNITE RFHERGE

EPERE 1IN actA B KIER his]~ ribC T N3
W L A sigB #EAT AW € 5 Bre NH
MAGEA.0 AR actA — his] - ribC — sigB 1K T4
BEAT LT, DUARER 5 19 4= 00 Re T — G 55 4% M0y ok
ABE FAE T AR PR A1 4a B2 5 BR 54006
YER AR AR, 16 ] Neighbor — joining 154 H R 48
A, 42 BT IURE 1000 I, HEAT Bootstrap {H 73 4T -
actA~ hisJ~ ribC F sigB [ 4> #% JJ ( Discrimination
Index> D.1.% LR AR,

1

T NN - D+

J

D.I. =1 nj(nj—l)
-

2 H#X

2.1 HOKE R BEETESE A HE

i =Bl N BN 1D S| 37 BT
FEl 53 1) 1275 SEadE 1K™ i e, PR 2R ke B A 8 A
B R AL h 33 M R L V5 34 E 0 2.69% (3 3D
LRI 16 AR T, BRI AR iR e S G R A
31.3% ;PR IE/ S = H R E k2, 7358 11.5%
511,19 8RB RAE 5 S5 T8 R4 5.9%
1.8%+1.8% 5 1.0%; i HA 21 N E KB TEA H
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Table 3 Prevalence of L. monocytogenes in imported fishery products

Country Total batches Tainted batches ( % )
Argentina/Uruguay 122 14 (11.5)

Chile 16 5(31.3)

India 163 3(1.8)

Mexico 97 1(1.00

Peru 338 6(1.8)

U.S. 18 2 (11.1

Vietnam 34 2 (5.9

Others 487 0 (0

Subtotal 1275 33 (2.6

2.2 HOKFERPREFHFEMNERSMFE

T

FERS HH R 33 R L 385 2 R 1T b, 5 23 BRAR
FANA) [ 5555 1 1) B CRTRE IR ASAH I D I B AR EA T 23
Bro b 19 MNER(82.6%) B TG R 1,4 M
(17.49%) )& TR 1, LR M BFEk. E5R ]
PR, 4b By 78.9% (15/19), (7 B H AR 1 65.2%
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Z BT, 1/2a 5 1/2¢ B 5 RERRT 13.0%
(3/23)5 4.49%(1/23)(F 4.

x4 HOKFRPEEFHEELEES S
Table 4 Lineage and serovar distribution of L. monocytogenes

in imported fishery products

Lineage ~ No.(%) Serovar No.(%)

1 19/23 (82.6%) 1/2b Cor 3b) 4/23 (17.4%)
4b Cor 4d, 4e) 15/23 (65.2%)

I 4/23 (17.4%)  1/2a Cor 3a) 3/23 (13.0%)
1/2¢ Cor 3¢) 1/23 (4.4%)

1l 0/13 (0%) 4a Cor 4¢) 0/23 (0%

2.3 ICR/MNRIKAFN

PAZ) 107 CFU 1) 514 4= 100Ky B 43 B Ak ) 2 % bk
TS ICR /MBS 10 d, 35 3 (I PR 54006 AN fE 5]
INERBET S, 1/2a BUTEFE N21 5 1/2b PR N27 $5E%
N 80% » FeARWMRBIE A I A 100% (K 1), R Wik
FUEr i b ) SR 2 b 1 2y R A i 5%
P ScottA~ EGD- 10403S AH 111155 J)
2.4 BNUAFIISH

PRSI EE N actA K HIEW his] rbC 5 N
WORPEIEN sigB, % 23 A3 B K J 9 NS 2% Rk AT
IINTe L his] A LA B v 1 2 AR A iR
15.2% ribC IR, 4 15.0%; T actA 5 sigB 5350
10.7%5 5.6% - 1H actA FI0] 53 9% d5e 2 147 51 Y
(Sequence Type> ST, A 19 s his]~ ribC 4 sigB W] 4}
MaHEH 1611 5 7 NP actd B3 HET1IR A
I, 35 0.95: his] 0 0.90: 1 sigB 5 ribC 73 ¥ )1
59,1005 0.80 5 0.77(8 5, K4 MEKB)G, 2
AR R LEIA 11.81%, W43 #EHH 23 NP H 8L, 4y
HEJ1ik 0.97(5 5),

x5 FHERA acd BRER his/ribC &
RLSORIEEE sigh BI% 7SS
Table 5 Allelic polymorphisms of virulence gene actA> house-keeping

genes his] and ribC» and stress-response gene sigB

No. polymorphic

Gene Size/bp No. alleles sites (%) D. I.
actA 412 19 44 (10.7) 0.95
hisJ 716 16 109 (15.2) 0.90
ribC 633 11 95 (15.0) 0.77
sigB 643 7 36 (5.6) 0.80
Concatenated 2404 23 284 (11.8) 0.97

TEIX S B RE R, ok 1 B AR 42 B8 A 1) N1 N14+
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Molecular epidemiology of Listeria monocytogenes isolates from imported fishery
products to China

Qiping Liang"?, Jianshun Chen', Qiaomiao Chen', Huajun Lao®, Shaotang Huang®, Weihuan Fang'"

(! Zhejiang University Institute of Preventive Veterinary Medicine and Zhejiang Provincial Key Laboratory of Prevent Veterinary
Medicine, Hangzhou 310029, China)
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Abstract: [ Objective ] We examined the prevalence, molecular characteristics and virulence potential of Listeria monocytogenes
isolates from imported fishery products to gain further insights on the public health risk caused by this important food borne
pathogen. [ Methods] L. monocytogenes isolates, screened from 1275 batches of fishery products imported from July 2007 to
November 2008, were studied by lineage classifications serotyping, in vivo virulence assessment in ICR mouse model and
multilocus sequence typing ( MIST). [ Results ] Thirty-three batches were contaminated by L. monocytogenes (33/1275,
2.6% ), in which serovar 4b dominated (65.2% ), followed by serovars 1/2b (17.4% ), 1/2a (13.0%) and 1/2c (4.4%).
These isolates were all as virulent as L. monocytogenes reference strains. Of 23 selected L. monocytogenes isolates and 9
reference strains, 23 sequence types (STs) were recognized with discrimination index (D. 1.) of 0.97, based on the
concatenated gene cluster covering one virulent gene actA, two housekeeping genes hisJ and ribC» and one stress-response gene
sigB. Remarkably, 3 isolates from American salmon, Argentina squid and Peru squid respectively belonged to ST9 which
represented epidemic clone I (ECD) . The isolation rate of L. monocytogenes in imported fishery products (2.6% ) was similar to
that in domestic fishery products (2.7% ). Serovar 4b, which was more virulent than other serovars in humans, was dominant in
imported fishery products, and even ECI was recognized. [ Conclusion ] All of these isolates were as virulent as
L. monocytogenes reference strains, suggesting inspection and quarantine strategies of imported fishery products should be
strengthened effectively.
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