R 4 45 NG S8 5237 U 17T BRIk e 37 BRI HL VK 23 T 00 Bl —— 1 T, 45

W %

TR 4 4 X 8 52000 1] BB Ik b 37 58 i v 2K 100 4

g  EEE IR R RAW AW HDIE RERER XS
(LEXERZANRITFFL TARREZANBTFHFEALHE T

BHECERELE LA, E 100021; 3. T E A A mA B EH O, T E  HM 450016,
A THBRBHHEFR PO, LA @ 210009; 5. W) A&FTAEEH F0, 0 K#H 610041
6. L ARAEBIHEH O, LR Frw 250014; 7. L7 B AFEA RS XA
A EA GBS TH BExE  210001)

W E.BM THADODEASEZER D NAERISERLAS>THARL, i ARZEAERBRAGE

K
4) > PulseNet 23075 i, %4 2010 S5l 4 B A EE% 5 5 369 167 %V 1T KB ,ER Xba | BBt 4781 F 2
% PFGE 247, %] Fl BioNumerics 5435 o Bk A B E# TR ESH AL IHEAR, R 16THY KA R
SAISAF, QBT ISAFRAGFR, MR FAELAAMER EKE TR -, 65hPHENTITREAA
3AWAR SAMMETITRAA 16 AFA 16 RARECRIINTREARA I AFE, i EATTREGFR
AEARRMBEEF, XAARBANGIL, BEDAEPTH R FH, ke TRF ¥ X448 6—0 K
B o9 W Fe T IR, AT AR A G R R S I TR 6905 B X T KIR Sk dx ) T g AR R H
Ry NKE; BE WADRE R 2 F AR RIRESHAE
i E 4 £ E:R155.5;R378. 21 M EAERIRED A NEHS:1004-8456(2013)04-0303-06

Molecular typing of Salmonella isolates from poultry slaughterhouses
in four provinces by pulsed-field gel electrophoresis
BAI Li, LI Wei-wei, WANG Gang, ZHAO Yue, ZHANG Xiu-li, QIAO Xin,
YANG Xiao-yong, CHEN Yu-zhen, JIANG Yuan, GUO Yun-chang
(Key Laboratory of Food Safety Risk Assessment of Ministry of Health, China National Center for
Food Safety Risk Assessment, Beijing 100021, China)

Abstract; Objective To study the pulse-field gel electrophoresis ( PFGE) type of Salmonella strains isolated from

poultry slaughterhouses in four provinces. Methods DNA collected from 167 Salmonella strains were digested by Xbal
according to the standard PFGE protocol of US CDC. The PFGE patterns were analyzed with BioNumerics software. Results
167 Salmonella strains were clustered into 18 groups with 75 different patterns, and the same serotype had the similar PFGE
pulse types which could be classified to one group. 65 S. Indiana were clustered into 38 patterns. 54 S. Enteritidis were
clustered into 16 patterns. 16 S. Albany were clustered into 1 pattern. Conclusion The distribution of pulse types of
Salmonella isolates was different between regions, but some pulse types were cross-distributed. Cross-contamination was
serious in slaughterhouses. Monitoring and intervention of critical control point during processing should be strengthened in

order to decrease salmonella contamination in poultry products, and that was the basic measure of source control.

Key words: Salmonella; slaughter house; pulsed-field gel electrophoresis; molecular typing; food-borne pathogen
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UK (PFGE) W77 L B &) 2 Wiz F 2 285 3619 A 1Y
il it Y0 1) PR A 23 1 3 B TR T RS AR 5 T i
B iE AR A o AS B 9 3 X I8 S b M 0 T
N it I TP o < VAR T S I WP NN L DL I A
ARG JE SN T3R8 23 5 o BB HE AN TR
b 355 D0 4 TR R R HG R AT 8 SR, A A T 52 3
R ENVEZEYEE IR BT QMRS ik A
TR PR B R AL AT SR A R0 D T A (Y A
TP AR

1 #BTTiE
L1 kg
L1 1 ROk

2010 4F 6 ~ 11 A, FEW M L8 U1 L 2R B #R
AL B 52 AT U0 1T IR L I A, e 3 B 2] IR
B 167 B, b 58 22 40 XURS: Al v 52 i T8 K 28
SE L LI 53R, IR AT R A7 o Horh DU 52 3 T 1A T4
T (IR s B & 5, 3 A& S5 K L) 70 i
AR AR AT 43 BR (KRN 6.7% ), N JE S 3 B ik (J&
SRR L TV L Ve JBS ) 70 B AR TR AR AT 124 Bk (A6 i
BN 16.2% ) o HB W R IR 17,

L2 AR50

BioMérieux Vitek it B2 1, {5 ifi #ik % 4% . GEL
DOC XR % i AR & 4t . 4l 7K AL . CHEF-mappe % Jik
37 B 1 HL VKA
FWi 0> 32 W A ¥ ( brain heart infusion broth , BHT) 4
W B 9& E Oxoid /4~ %), Tris base A Tris-HCI
(Promega, 3¢ [ ) , & 1 i K ( Merck, 78 [ ) | B2 il 14
WY Xba 1 (New England BioLabs, 3& [ ) .C,  H,,
NNaO, ( Sodium lauroyl Sarcosine, SLS ). SDS.
Na,EDTA-2H, O . Ifil BEAG 4R . bk 4 . SeaKem Gold
BRRAE . BT R HO812 A% fRAF .

1.2 ik
1201 bk b7 B8 I HL VK 20 #

2 B 5 [ 0 10 7 428 il rh 0y PulseNet (48— J5
BT Bk ek b W VK 42 R BT R A E TR bR R
Salmonella Braenderup Ifil 1§ %43k % % &tk H9812,
1.2.2 WLk R A MEE R 2R 00

PFGE KE1% )i/ | BioNumerics( Version 4. 0) 3 &
% 5k 4 ( Applied Maths BVBA , Belium ) #£ 47 &b B, i1
SR . RPN R b, 78 Marker S/ Fr
BOAM 0 T PR A5 DR R S B D Marker £ 1T 94
&5, BMRE LS — 1Y Marker $E47TRHE , bR a8 5501
A, LI AT N TAE

REITEMSHOESE . BE KL AL S UPCMA

( unweighted pair group method using arithmetic
averages) J i, 454 0 B 22 S A VPSR 1.0% L 11
A{H 0.5% , Band based/Dice 75 1 i+ 2 40U &
%, B Dice &% (F 15 x100% ),
F = 2n”/(nx +n})

n, R v B R  BOEG

n, AR y BYRER BUEG

< B x RITEBK y (R R 06 1 BESK

F B e Y 2 A ) Tk F ik 2% 7 B0 A 0L 1 A
JELJERITE O ~1 2,0 LR A K, 1 AR
A AR o e BRI E P9 U0 B VE TR, A [R] 69 1R Rk 2
SEIUAS[R] (4 254 BRI Be KN, 4% BB PulseNet (1 4
2 D) X A — A [ A B R AT A 4 o

2 #R
2.1 167 #1011 K H PFGE B4

167 ¥RVDTTEC T DNA 28 Xba 1 BR 144 4 1) it ity
DI I, BEAT Ik vh 3 6 Ji HL UK, 43 BT 45 R R, 167 Bk
TR LSy 18 ASBE A4S 75 A AR A A, 18
PRAHALEE S 50.91% ~100% . PFGE 48 2 /3 55 1fil
T HA A S, A TR] I R AR R A,
HOBE S B F — B . AWEST RS 1Y 65 R B ML gh v
ITICH A 38 A AU, 4K IR 4y 44 °4 JFPXO01. C0001 ~
JFPXO01. C00038, 54 ¥l RIPITIE A 16 47k Y,
WK A 4 JEGX01. C0001 ~ JEGXO01. C0016, 16 #
BRE RV TTIRE A 1 A4 AL, 4y 45 i TDCXOL.
CO00T , HoAth ifn 35 AUAR R S 4k (48P KAV 1] I
PRIV TG AR PR VD T R L TR EE D)
NS IN RS R I N AN N A W AN I R R
IR A5 IO A RV T T AT 8 Ahmyg AL ) o 6 #k
APPSR E A 2 A A, 5 BRIG AR D 1T IR T
B3 A AL HRIDRBBERVTTIREA 1 A,
HAHY 18 HRALFE 8 AN ILTE A 14 MR 1,
2.2 FEMIEA PFGE 43 RI%E

65 PREP ML 2 99 10 '] [T A 38 Ay AL, A bl
N 61.94% ~ 100% [a], H A #H [F] 77 A9 (4 % 5]
12 4>, Horb yL o5 48 /Y p 3l AL S JFPX01. C0001
(5) . JFPX01. C0004 (4 ). JFPX01. CO005 (4) K
JEPXO01. C0034 (4) , ] {5 44 [ 1t 4 45 7 % JFPXO1.
C0027(4) ,JFPX01. CO012 7 i g M VL. 75 45 #5 A 4%
A, AT B Rk 38 A A A ) R RO R 1,
S4B RV TTIRE 43 BT 8 A4y B, AH LB
79.52% ~100% , &5 KA 22 2 ~3 D4k, BAf
AH TR A 2 R B 50 A5 8 A4S, T RS A Y P el B R
JEGXO01. C0001(8) .JEGXO01. C0004 (8) K& JEGXOI.
CO012(8) , VL7544 1y 4L #i A iy JEGXO1. C0005
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Table 1  Distribution of Salmonella serovars and PFGE patterns recovered from anal swab and broiler
carcasse of slaughter poultry in four provinces.
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Similarity o Patterncode Province Sampling type Sampling day Sampling place*

) (=] v (=1
o0 (=) (=)} —_—

' ' ' ' JEGX01.C0001 % P& £tk 2010.11 SD-C

JEGX01.C0001 % FE gk 2010.11 SD-C

JEGX01.C0001 bor: FESEATH 2010.7.28 HN-A

JEGX01.C0001 TR FESE AT 2010.7.28 HN-A

JEGX01.C0001 VI Eg B AT 2010.7.28 HN-A

JEGX01.C0001  {AIF§ ek 2010.8.9 HN-A

JEGX01.C0001 bor 2% 5 77) [T 2010.10.12 HN-B

_— JEGX01.C0001  {AIF§ PGk 2010.10.12 HN-B

L JEGX01.C0002  VA[E§ FESE Rk 2010.8.9 HN-A

JEGX01.C0003 Mg JEE TR 2010.7.22 HN-B

JEGX01.C0003  JiRg 2L 2010.7.22 HN-B

M JEGX01.C0003 iR JE AT 2010.7.22 HN-B

JEGX01.C0004  JH[Fd &S gtk 2010.6.22 HN-C

JEGX01.C0004  Ji[Rg FE gtk 2010.6.22 HN-C

L | JEGX01.C0004  JuIRg Ak 2010.6.22 HN-C

JEGX01.C0004  JiRg Pk 2010.6.22 HN-C

JEGX01.C0004  JilRg FESEZ AT 2010.7.22 HN-B

JEGX01.C0004  JiRg P&tk 2010.8.18 HN-C

JEGX01.C0004  JiRg JEE AT 2010.10.11 HN-A

JEGX01.C0004 Mg 2% 577} TS 2010.10.11 HN-A

JEGX01.C0005 YL J& gk 2010.9.7 JS-B

JEGX01.C0005 L3 Btk 2010.9.7 1S-B

JEGX01.C0005 L3 P& SE gk 2010.9.7 IS-B

JEGX01.C0005 L% 2% 577} [T 2010.9.7 IS-B

JEGX01.C0005 YL} FESE ik 2010.9.7 1S-B

JEGX01.C0005  YL# FBSES A 2010.9.7 JS-B

JEGX01.C0005 YLk &Gk 2010.9.7 1S-B

JEGX01.C0005 VL3 22 857) [ 2010.9.7 IS-B

— JEGX01.C0005 L3 Bk 2010.9.7 1S-B

JEGX01.C0005 LI} FE gtk 2010.9.7 JS-B

JEGX01.C0005  J[Fg AR 2010.7.22 HN-B

JEGX01.C0005  JmRg IR 2010.7.22 HN-B

JEGX01.C0005 VLI JE AT 2010.6.5 IS-A

JEGX01.C0006  YL¥} FE sk 2010.8.10 Is-C

ﬁ JEGX01.C0006 YL J& gtk 2010.8.10 1S-C

JEGX01.C0007 W% 2% 7] S 2010.11 SD-C

JEGX01.C0008 L3 JESE gk 2010.8.10 1S-C

JEGX01.C0009  {iIR§ 2R S5} TS 2010.9.7 HN-A

JEGX01.C0010  JIR§ 2R S77) [T 2010.8.9 HN-A

JEGX01.C0011 borc 2R S 77) TS 2010.7.28 HN-B

—‘ JEGX01.C0011  JIR§ FESE ik 2010.7.28 HN-B

JEGX01.C0012  JMIF§ AT 2010.6.20 HN-A

JEGX01.C0012  {iIF§ &Rk 2010.6.20 HN-A

] JEGX01.C0012 W BEHk 2010.6.20 HN-A

JEGX01.C0012  JMIF§ &=k 2010.6.20 HN-A

JEGX01.C0012  {AIF§ |22 557) [T 2010.7.27 HN-C

JEGX01.C0012 Mg &=k 2010.7.27 HN-C

JEGX01.C0012 Mg FEE gk 2010.9.7 HN-A

JEGX01.C0012 Mg &=k 2010.8.18 HN-C

JEGX01.C0013 Mg JEE vk 2010.6.20 HN-B

T JEGX01.C0014  JaFg JE gk 2010.10.11 HN-A

JEGX01.C0015 Mg J& vk 2010.7.28 HN-B

| JEGX01.C0016  JiFg BT 2010.7.28 HN-A

| JEGX01.C0016  JRE AT 2010.7.28 HN-B

T HN R IS 7585 SD N AR A B L CARIRIRE A R 19 B %2 %
BT SR A B T IR 5 B bR PRGE ) 5 6
Figure 1  Dendrogram of PFGE patterns of S. Enteritidis isolates from slaughter poultry in three provinces
WHTE SR LR, TEF — B0 A ALY Bk (TDCXO01. C0001 ) , 48 75 [a] — 4t P 3% iR
[) >R K I 8] 0 B F) AR [R] A7 B9 A9 B AR (JEGXOL. PRECE A, AT RETE HE A JB 5 37 22 i ol R A [+) ) £ 5%
C0004 ,C0012) , 76 [ —J& 3 M — R AP B A FREEHIs 4 ' vl AR /K 20 % 3% B0 i8R
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Similarity - Pattern code Province Sampling type Sampling day Sampling place#
W © w 2 w o w 8
l ' ' l l ' l | JFPX01.C0001 L3 FE SR 2010.7.21 JS-B
JFPX01.C0001  {L¥f JESE S Rk 2010.7.21 JS-B
JFPX01.C0001 YLKk FE SRk 2010.9.7 JS-B
JFPX01.C0001  {L¥ JESE Rk 2010.9.7 JS-B
JFPX01.C0001  YL¥5 FESEATH 2010.7.21 IS-A
JFPX01.C0002 YL &SRk 2010.7.21 JS-B
JFPX01.C0002  {L# &SR 2010.9.7 IS-B
JFPX01.C0003 YLk FE SRk 2010.6.5 JS-B
JFPX01.C0004  YL3% B 2010.7.21 IS-B
JFPX01.C0004  {L3% B 2010.7.21 JS-B
| JFPX01.C0004  {L# FEEFATH 2010.7.21 IS-A
JFPX01.C0004  {L# FEEZATH 2010.7.21 IS-A
JFPX01.C0005 VLI JESEG AL 2010.7.21 IS-A
JFPX01.C0005  YL¥5 JEEHATH 2010.7.21 IS-A
JFPX01.C0005  YLI5 FEEIHATH 2010.7.21 IS-A
JFPX01.C0005  {L.3% B SE g Ak 2010.7.21 IS-B
JFPX01.C0006  {L3% JESEG Rtk 2010.9.7 JS-B
] JFPX01.C0006 VL3  [BEHMtk 2010.9.7 JS-B
JFPX01.C0006  YLI JEEIHATH 2010.6.5 IS-A
JFPX01.C0007 YLK JESES Rk 2010.6.5 JS-B
JFPX01.C0007  {L3% JESES Rk 2010.6.5 JS-B
JFPX01.C0008 1% JESE AR 2010.9 SD-A
JFPX01.C0009 iR JESEG AL 2010.8.10 HN-B
M JFPX01.C0009  Ji[Eg JESES R 2010.8.10 HN-B
JFPX01.C0009 iR JESE Rk 2010.8.10 HN-B
JFPX01.C0010 iR JESES Rk 2010.8.10 HN-B
JFPX01.C0011  JiRg JESES Rk 2010.6.22 HN-C
JFPX01.C0012  {L3K JESE AL 2010.8.10 IS-A
I JFPX01.C0012 i JESE R 2010.8.10 HN-B
JFPX01.C0012  JiR JESE AL 2010.8.10 HN-B
JFPX01.C0012  JiR JESE S Rk 2010.8.10 HN-B
JFPX01.C0013  {L3K JESE G R 2010.9.7 IS-B
4|£ JFPX01.C0014 VL3R JESE Rk 2010.9.7 IS-B
JFPX01.C0015  YL¥ JESEG AL 2010.7.21 IS-A
JFPX01.C0016 iR JESEG AL 2010.7.22 HN-B
JFPX01.C0016 iR JESEG AL 2010.7.22 HN-B
JFPX01.C0017  JiFg JESE G Rk 2010.10.9 HN-C
JFPX01.C0018  JiFg JESE G Rk 2010.6.22 HN-C
] JFPX01.C0018 MR JESEG AT 2010.7.22 HN-B
JFPX01.C0019 iR JESEG I 2010.7.22 HN-B
JFPX01.C0020 Mg JESEG Rk 2010.6.22 HN-C
L JFPX01.C0021 YL3 JESEG AL 2010.7.21 IS-A
L JFPX01.C0022 ¥R JESE G Ak 2010.6.22 HN-C
JFPX01.C0023 MR JESEG AT 2010.7.22 HN-B
JFPX01.C0024 AR JESE G Ak 2010.6.22 HN-C
JFPX01.C0025 MR JESE G Rk 2010.8.9 HN-A
| JFPX01.C0026 MR JEE I 2010.7.22 HN-B
JFPX01.C0027 MR JESE G Ak 2010.6.22 HN-C
JFPX01.C0027 MR JESEG Ak 2010.6.22 HN-C
JFPX01.C0027 MRS JESE G Rk 2010.6.22 HN-C
JFPX01.C0027 MR JEE G Rk 2010.6.22 HN-C
JFPX01.C0028 MR JEE I 2010.7.22 HN-B
] JFPX01.C0029  JAFg JEE G I 2010.7.22 HN-B
JFPX01.C0030  JA[Fg FESEZATH 2010.7.22 HN-B
L JFPX01.C0031 YLF &SR 2010.7.21 IS-B
JFPX01.C0032  {L3% JESEG AT 2010.7.21 IS-A
—E JFPX01.C0033  {L3% FESE R 2010.7.21 IS-B
JFPX01.C0034 YLk FESEZATH 2010.7.21 IS-A
JFPX01.C0034  {L3{% JESEG AT 2010.7.21 IS-A
JFPX01.C0034 YLk FESEZATH 2010.7.21 IS-A
JFPX01.C0034 YLk JESEG IR 2010.7.21 IS-A
JFPX01.C0035  {A/g FESEZATH 2010.7.22 HN-B
JFPX01.C0036 iR PR 2010.7.22 HN-A
JFPX01.C0037  {L# FESEZ Rk 2010.9.7 IS-B
JFPX01.C0038  {L.3% BSEg Rk 2010.7.21 IS-B

TEHN TR 5JS 7035 58D IR 5 A B L CARIKIUER AR R 52
2 ZAHBVGSEEE LN IR Btk PFGE afF B 5 K &

Figure 2 Dendrogram of PFGE patterns of S. Indiana isolates from slaughter poultry in three provinces
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B S S5 G, A SC R T W iR Y REAS | id

i ZEXS B S A R IRY REAT R AR, AR A
RV IS G 1 R 1 DL S B A ol 3 3 5C B 4 )
2007 4, Rasschaert G''7' %5 A BF 5% 3iF B /B 52 3 7 7K
L RIS G e B g A AR TS e iy B, R R
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JB S U K NN T2 E AT 1Y) S Y T B AT AT DLAR AR AR
VITIRH B 75 G 2, AN R4S 0 43 B 45 B0A [R) 2 A
(R TR R , 33X AT BB 2 XS B R Sk R AR T TS g i A (K
R AL 7 7 R A G FR, /IS B RS U 1T IR B 1
HOPAEHE O 238 TIESE ), oA nl A2 5 A R
) B BRAR A8 P A4 I BB A AE . AR IRIF 58 A B A
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