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Isolation and characterization of Shiga toxin-producing Escherichia coli isolates in foods
BAI Xiang-ning, WANG Hong, ZHAO Ai-lan, ZHANG Zheng-dong, LI Qun, XIONG Yan-wen
(State Key Laboratory for Infectious Disease Prevention and Control, National Institute for Communicable

Disease Control and Prevention, Chinese Center for Disease Control and Prevention, Beijing 102206, China)

Abstract: Objective To investigate the prevalence, molecular characteristics and potential pathogenicity of Shiga toxin-
producing Escherichia coli (STEC) isolates in foods. Methods Shiga toxin-producing Escherichia coli were isolated from
355 different foods samples. The sixl/stx2 subtypes and virulent genes were detected by PCR. A multilocus sequence
typing (MLST) scheme provided by E. coli MLST database was performed. Results Eleven non-0157 STEC strains were
isolated from 355 foods samples with 3 isolates harboring stx2a, 3 harboring stx2e, 1 harboring stx2b and 4 untypable for
stx2, ehxA and saa genes were detected in 5 isolates, 2 isolates were positive for subA gene and 1 isolate was positive for
katP gene. The 11 isolates belonged to 7 different STs with 1 new allele type and 1 new ST identified. The phylogenetic
analysis showed that the STEC isolates from foods had the relatively close genetic relationships with HUSEC or main
serogroups STEC strains. Conclusion STEC exist in different foods which showed molecular diversity and had the
potential to cause human diseases. Thus the detection and surveillance of STEC in foods should be enhanced to prevent the
prevalence and outbreak of relative foodborne diseases.
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Table 1  Information of samples
iR B S A (bR /)1 A 5F)
e 40(15/25)
| 12(12/0)
A 77(71/0)

A X A 14(14/0)
A 112(0/112)
iy 19(19/0)
2 4 13(13/0)
Hofth 68(0/68)
it 355(150/205)

W VE R AR KB AT 0157: H7 EDL933 ( ATCC
43895) YEJy STEC BHMEXT RE TR Bk , ti AR = AR AF
112 F2ALE 550

PCR AL (& [E Senso) , BE I AR £ Gt (£ [E Bio-
Rad) ; CHROMagar " ECC , CHROMagar™ STEC 3% 33
5L H ¥L ) CHROMagar, 40 T % A 20 42 B3 7
.2 x Taq MasterMix 14 7 Jb 5% je i 22 23
API 20E A= 1k iR 71 45 (32 F bioMérieux) ; PCR 5|4 H
ATAY TR ER) G RAE SN, PCR Y 4ifl
Ko P pl b R — W 2R R A FR 2 W) 58
1.2 Jik
1.2.1 STEC Bk

Z:I8 26 [ Al P 87 r 2R | R R 0157
STEC Fbk/r B % ikt X A28 72 i (iR 1 3%
355 y & i AE AT STEC Jr B % , TRAEBRANT .

BETA AR 25 g AN A A dn AR i AR 225 ml 2
RER R Z A7 ,37 CHRy iR 18 ~24 h, ML
LS ml BEWT 1.5 ml B.0%,8 000 r/min 2 .[»
3min £ B, F W 5 H 150 wl Lysis buffer
(100 mmol/L NaCl; 10 mmol/L Tris-HCI, pH = 8. 3;

1 mmol/L EDTA,pH =9.0;1% Triton X-100) & & ,
P& DLTE 7431 4T, 7K & 10 min, 12 000 t/min £
> 10 min, - 7F BIHHE SAZ TR

stal /stx2 FERWIG5 R FH stad /stx2 SUEE PCR 7 &
XIHR AR 38 TR VR & 0 A% R R AT sl /stx2 K (R H9) Wi
stad /stx2 SUEE PCR 5| ¥ R4 W32 2. 45 stwd/stx2 FEL A
fiti 4% BH ¥ bR A 4> ) % F CHROMagar™ ECC K
CHROMagar™ STEC ¥E#:M P-4 I ,37 CH553 18 ~24 h,

43 B %59 : CHROMagar™ ECC &% CHROMagar™
STEC & #4:F- iz b 43531 B AL Bk L 10 4> 7T BE K7 1
WFE T 7, FEAT stol /six2 BAT % PCR €, BHME T
AR LB B3R 5L )5, APL 20K A4k %@ 25k 7 A=
L% 5E | %08 R I AF 1 19 T Bk, PCR 47315 0157 45t
Ji e Tl R T rfDE o (S WL R 2) , JF 45 & 0157
IV E S L, FI W R 2 75 O 0157 I vE #F .
1.2.2 AT
1.2.2.1  Z7%08E 5 5L KA 43 A

K Scheutz 552 H (4 51 X5 A ] st 7 75 S 4%
2 ¥ 51 1) PCR 43R J7 s X STEC F3 5 Bk sex M 7Y
PRI, 519 K 540 2 BRIk (6] o
1.2.2.2 il By AT K HE Al AR DG B g 6 PRI AG

PCR A5 I 55 %5 Kl B 28 3 5] eae, I ¥ 1L 28 6 1A
exhA , ARG BT AR OCBE (] 1oaB Lefal (saa paa, ¥ I A
KHEM astA subA katP o 519 BB KR BE DL 2,

K2 stw, /sty FOLAWAR KT Sy 2 AN 9 PCR 514

Table 2 PCR primers for stx,/stx, and other relative virulent genes

/PN =P/ 8!

FEH SN (5'-3") Mbp /G

stxl AAATCGCCATTCGTTGACTACTTCT 370 58
TGCCATTCTGGCAACTCGCGATGCA

stx2 CAGTCGTCACTCACTGGTTTCATCA 283 58
GGATATTCTCCCCACTCTGACACC

eae TCAATGCAGTTCCGTTATCAGTT 482 57
GTAAAGTCCGTTACCCCAACCTG

1fbE 5, AATTGAAGATTGCGCTGAAGCCTTTG 507 55
GAGTACATTGGCATCGTGTGGACAG

efal GAGACTGCCAGAGAAAG 479 51
GGTATTGTTGCATGTTCAG

saa CGTGATGAACAGGCTATTGC 119 52
ATGGACATGCCTGTGGCAAC

toxB ATACCTACCTGCTCTGGATTGA 602 55
TTCTTACCTGATCTGATGCAGC

ehxA GGTGCAGCAGAAAAAGTTGTAG 1551 57
TCTCGCCTGATAGTGTTTGGTA

astA CCATCAACACAGTATATCCGA 111 55
GGTCGCGAGTGACGGCTTTGT

subA TATGGCTTCCCTCATTGCC 556 60
TATAGCTGTTGCTTCTGACG

katP CTTCCTGTTCTGATTCTTCTGG 2125 56
AACTTATTTCTCGCATCATCC

paa ATGAGGAAACATAATGGCAGG 350 60

TCTGGTCAGGTCGTCAATAC
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1.2.3  ZA7 875073 B (MLST) 73 #r PR (5 11.7% ) , R 7385 1 2 k STEC; 112 {3k

JH 200 1 DA 21 48 B & 9 ORI PR A TR, R
FH E. coli MLST % Ji2 " 41 486 (89 K I #F 14 MLST 43
B2, BT A E R ENW adk, fumC | gyrB | icd
mdh .purA \recA, Xt Ttk k47 MLST 53 B934y, PCR
GIE7 21 INFOVEL I B3 VS Shat’/ PN U
CHR[8 ], PCR =Wy &alifi)m , #E47 BLim 17
1.2.4 MLST &5 #7

H SeqMan T1 B 14 I 45 & T8 #k 55 Ao 2k A A9 1E
S 1) - 4 PR 3 of A 7 B TR A R AT BF 4 AL GE
BRIER P S AL E. coli MLST %4 % rf £ 47 L
X, Z A R P 81 5 R T AR F S AR B S 100 %
i NS v S 05 R IR S P A o = - 3 S B |
SHHE BN Rz #) ST #Y (sequence type, ST) ,
XFFARAESE VLI A1, B 3 A IN TR IS,
% Fe 51 312 28 B B0 P, AR S R4S T Y 4 L Bk
PRLFF 30 5 F0RH L 8 ST AU S 5 o 24 T pk 8 BB 1
A5 A7 e DR AR sl A A7 S DAL EE SR B 2 i D o B R
[y ST A4,

F BioNumerics V4.0 B4, X & &% STEC 43 &
¥5 HUSEC f E. coli MLST %4 )& b B A NR 1Y
AT I W BF 026, 0103, 0111, 0121, 0145, 0157
STEC TE#k AN [R] ST AL 44 1 fe /N Az BT, 43 47 1
PRI R LR

2 £
2.1 fdhf STEC bk B 15 &l

AWFFEIERAE 355 13 DI B L o 7™ i (AR Y
PR o i 40 A AR A AT 20 45 (5 50% ) 0 sta2 J
PUBEPE , A a» B 1 5 HRHEAY sta2 1) STEC BBk, o
2 R AU A STAE A AR A3 bRk B A AL AT R
R T A2 20 PRE 5 12 4 R B A AL BUTH A A = YR
A 10 iy stx2 BEPIBHYE, WHAR 3 4373 B i STEC 18
BRSTT 03 R B B AL 50T B9 A2 4 RE T 9y sea2

8

PN Ao R APRAS T S 7y sea2 FEPI R,
Fror B 1 BR#ERT st () STEC BB ; SR UE Tdb 5ty
P ARG (R 7 i (£ MR DL ) (RS  SR IR T U B
DTS AP B 63 47 b TR H S ARGt sewd /a2 B
Ko AR A dh h STEC 73 B A5 OLTE LR 3,
3 AT A B T STEC /1L
Table 3 Prevalence of STEC in different foods samples

. e w stxl / stx2 STEC T# ¥k
JESREIIES Y S 1K B % e
e 40 50.0(20/40) 12.5(5/40)
A 12 83.3(10/12) 25.0(3/12)
HHE A 77 11.7(9/77) 2.6(2/77)
e 3 B 14 0.0(0/14) 0.0(0/14)
A 112 4.5(5/112) 0.9(1/112)
937 19 0.0(0/19) 0.0(0/19)
1 15 13 0.0(0/13) 0.0(0/13)
HAly 68 0.0(0/68) 0.0(0/68)
&t 355 12. 4(44/355) 3.1(11/355)

VB HA AR S S G A 63

PCR il 11 #% STEC &k 0157 Hi J5i 4 5 2 K]
rfbE o, ¥ R BAPE , 315 0157 4 i35 4 8 8 4 , i
X 11 #RE R 3E 0157 STEC,
2.2 EE SRR 2

stad /stx2 FEPR ARG M 25 S FEBH 11 %k STEC 70 58
MRIGACHE 7 sex2 BE (WL 1) o stx2 S 53 7
NG HEAE A S Bk STEC 43 B kb 3 BRHEAT six2a E
BT RRHEAR sta2b ERY, 1 ARASGE 20 8052 AR AR N
K1 #RAA (BHE ) STEC 43 B ¥R six2e EAY ;3
MEA £ IR STEC 43 BS R sta2 WE U HR R 43T,

B HEIR N 45 R o, 1 Rk AR AR IR B 1 BRI
A STEC 4% B Bk (13ZGFSTO1  13ZGFST02) i) ehaA .
saa JEPE PHM: 1 #RAE 45 A STEC 4358 #k (13ZGFSTO03)
[FI B 3EHT ehaA saa katP F:H 2 #f4: 4= A STEC 4
Bk ( BJCP13-42  BJCP1343) [ B # 45 ehxA | saa .
subA &R HL A R bR 1 B 0 kIR B M TR AR EE
S PRIAGE I 45 SR T WL 3 4

# 4 STEC Jp w5 bR 77 g 2k A 4G I 25 2R
Table 4  Virulent genes profiles of STEC isolates in this study

TR AR 4 = ok stx2 V7Y eae ehxA efal saa toxB katP subA astA paa ST 7Y
13ZGFSTO1 * H4 R stx2a - + - + - - - - - 1611
13ZGFST02 * YA stx2e - + - + - - _ _ _ 206
13ZGFSTO03 * AR stx2b - + - + - + - - - 4145
BJCP13-34 AR NT - - - - - - - - - 23
BJCP13-35 AEA NT - - - - - - - - - 23
BJCP13-38 EER NT - - - _ _ _ - _ _ 23
BJCP13-42 R stx2a - + - + - - ¥ - _ 26
BJCP13-43 4R stx2a - + . n _ - + _ _ 26
BJCP14-38 e R NT - - - - - - - - - 1611
BJCP1414-1 A stx2e - - . . _ - - - _ 641
BJCP1414-2 A six2e - - - - - - - - - 361

T g0 A DU B ST foRe i P Y STEC BBk , HAR BbR 20 85 B AL 0T BB R 5 s AR BIF S v 8 15 910 5 N O AN g 43 2 (il

T PCR 43205 Py i 32 2% B 44 )
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2.3  MLST 437

MLST ¥ 11 #3E 0157 STEC 48 B4 7 DA
[/ ST AI( L3 4) , Hovp 13ZGFSTO3 M BT 1) 557
SEP RS fumC 538, J& TR 0975 L ST4145, 3 #RAEFE
I BS BRIl ST23 AU ;5 MRA 2R I 4r B #k Ol 3 Fh ST
AR ST26 ST1611 Fl ST4145, H A 50T f1 | 51 7 24
A=A BSARAEAE AR IR /Y ST Y (ST1611) 33 #R % A 43
BIRR B R 3 FORIRN Y ST A,

% H BioNumerics # 4 %f 11 ¥k & & STEC 7%
5 E PR - HUSEC B A% | RK 32 B/ R N 32 2047
L35 #E 026 .0103 0111 ,0121 0145 0157 STEC [
BRIGRTR] ST 7Y 51 4 £ fe /N A= B (LT 1) o R A
2 B WL, BBk 13ZGFSTO2 (1) ST206 #5155 3 17 1M 1&
# STEC T ¥k ST1788 AU ¥ il — 4> 7 B HF . ST26
A5 HUSEC 1) ST677 AL5IE Wi — A e e ( LA
5 AL B A TR R A R R S R R ) L LA

QAR R 22 e, B BOE RS KR, HR
PR (1 ST BUAFEAE 3 A a3 AL A7 3 i) 22 5%

M 1 23 456 7 8 910111213

[ cac (482 bp)
I stx1 (370 bp)
il 512 (283 bp)

‘1T

7 :M Jy DL2000 DNA Marker;1 ~ 11 AR 5%
I3 B9 11 Bk STEC [ #k PCR 4521 ;12 B4k XTI 5
13 Jg PR B T Bk EDL 933
1 STEC 2B #k stal \stx2 B eae £ PCR A& 45 5
Figure 1  Amplification products of six] stx2 and

eae genes of STEC isolates

© AHFF A SAESSTECS Bk ST B

© FilitERFBLG AR H X
B 2 BRI STRL R

@ £ coli MLSTHd B p AV L 2L lLi%
#026. 0103, O111. O121. 0145,
0157 STECH ¥R IISTEL 5]

TE A B P P g B AR R — b ST B, I3 B /MR SR T AR B 2 /0, 00 R Ly 995 X 3 X g 19 ST LR 1 [R] —
SCRERE (clone complex, CC) . [0 8 2 ] i ML 240 9228 43 5 7R ST BUAH 25 — AN B P AN AL HE R, 28 R ST B 2 Ji]
FETE 3 AL bSO R IR 22 53 o B Pl PR S TR) A9 200 €0, 3 R AN [R] STEC 75 32 2k U
K2 R STEC 43 gtk 5 HUSEC K APAT LT B STEC RikkMy ST B /N AE B
Figure 2 Minimum spanning tree of STs in this study,STs from the HUSEC collection and other human STEC of main serotypes
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STEC 5V 22 [ S A AN ) P28 £ i o 349 00 39
AT LA DX B ah ST R Ay 2 R il Ak 3 K
75 2 B TR A AR AN RAT e 22 57 o A ]
KRN IS ah h STEC 1973 B R M 4% 3] 72% A
AT R A P Kk T R R R I 2 2

— & STEC % i B e Y, 1982 4F 3 [ 423l 14 42 Bk
il STEC O157: H7 S 28 Kk 5t 5 8 AR Ik 8 1)
AU G o ARRBIEGE N 40 10325 24 P FE i v 43 B8
5 Bk STEC Bkk (5 12.5% ) ;i 83.3% (10/12) 1y
AR RE LRI Y six2 BE P STEC B B 70 35 R K
25% ,11. 7% WA 55 A RE S stn2 KEPR 52 B, STEC 43
BN 2. 6% UL E T 3 b 2R B S R bl
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FEAEARRI R BE Y STEC {5 4%, Ak, N A FE i b
Sy ESE) 1 AR STEC TR , U6 24 At AT PRI T A4k 34
A5 5 STEC, B ™ K 42 il £ 5 2k P30 T 72 o
i) T A= 2 42 n) L,

L35 HUAG I 53 B A A BIFFE 43 B A 11 AR T 2
Tk 0157 STEC, 5 A PR 20 22 i Xof 3 [l 48 A4+ | {ed Fe
G STEC i i 5 A0 98 A 45 ) — 0~ 0157:
H7J& STEC v = SEiy 1 v AL, P8 kit , 56 B B4R R 24
A8 75 000 5] STEC 0157: H7 &4y , 449 17 IR
Bk R AR R Kk E R W R s,k
0157 STEC J&4% iy 1 B0k i 1 STEC O157 455 &
2011 4EEFE 5 & STEC 01041 HABEN , il S B 5E 1 X
16 MEZK, 23 4 000 42 A&, Hod 50 4 A5t
TLESR AR R BRI 1999 4F
BT EHEC O157 ) RAAL 2 &, IF H A 2000 4FFF4E
JFE EHEC O157: H7 (% 3= 3 W il DLk, 5 22 17 15
EHEC O157: HT g i i e ™ (0 3k | % 4 i e A
0157 STEC R MFL 2 & 4l . X FhdE 0157 STEC
TEFFE S B R A AT, TR AR e AR
JEA 2% 185 0157 STEC H iy & bR L1 Jo g8 — A 24 1)
SOk, O HIRE H A Mok R G A PR
0157 STEC i A 56 T A, Sk = ARJEEHEA K.

YRR STEC M EEHBURY I, @it 5
Gb3 ZAKLE &, T A0 ML EE 15T & A, 5 B0l 45
DiFIFE 1=, Stx £ 45 5 2 2 A 58 SR 2K B R
Stx1 F1 Stx2, 43 W B sted F sta2 FER 9 A5 . WF 9T 36
W3 [ A 7] 3 9 v 48 8 AN [R) st B PRURL Y STEC T
BT MTASHE S 11 MR dh STEC 43 B MR A X
ey see2 B R B P AT BE LU sta2 R [R Y
() STEC 24 &, il fE 5 F B STEC O157: H7 73 Btk (1)
Dhostx2 b FERGREBLAAL L (P A R
i R W B B A st JEDI BB AR 1
il stvl B9 STEC TR AR AR TR 2 P i Ar e . &3
B R A stal /sta2 ﬁ?’fﬁ:[ﬁ]ﬂﬁ!:ﬂ JN stxla (st e
stxld stx2a stx2c | sta2d | sta2e  sta2f | stx2 , AN [E) By F 7Y
BR55 18 A SCA0, HXT N R B0 P A B 22 5,
stx2a WP 5 HC HUS 289505 % D)6 L AR
HAFES B 11 £ STEC TG i stx2a six2b stx2e NP7
LN, — 5 DA A STEC 2 B AR AE R 3 R 24 %
M, o5 — 5 I PR K e g i STEC 73 B bR T AE B AT
B BURTE. AN, A S Bk STEC 73 B bk A i 45 4
M IE T ehaA R IE K saa , B A 13ZGFSTO3 [A]
PN katP FE[N, # Bk BICP13-42 BJCP13-43 [A]Hi) 4
i subA FE[H, $E7R 1K 5 Bk STEC 73 B #R HA TR 9 5
JtE, MLST 7347 78 11 # STEC BEikksrA 7 4> ST
AL H AR — B 1y ST A (ST4145) , 3 3% [ £

Al STEC MR EA 4 ZHE4E OF bR B A — %
O IS A o S EOR bk HUSEC BN £ 24T
134 STEC B Bk MLST 7347 A& B, AR K & fih STEC
O3 B R AT AE S B bR B TRAT bR 2R 2 % R MR B
18 BT bR L 45 TR AR AR A 1) B 7 DAL 9 0 HG X N B AT
— 58 BV 1 o DR, s A [a] £ il o A [
135 %Y STEC Wi, A& & STEC AR EL0 19 70 T Fr s,
AR W AN AR R A R R DA A
[Fa) AL, 39 75 308 5 B A T e O L 5 2 STEC £ P 1
PRI B4 2 e T OB AT

5% 3k
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Analysis of serotype and antibiotics resistance in Vibrio parahaemolyticus from
different sources in Haizhu District of Guangzhou during 2011-2013
WU Qi, LUN Jia-xin, XU Shao-hong, LI Ying-xia, HUANG Fang, ZENG Ya
(Haizhu Center for Disease Control and Provention, Guangdong Guangzhou 510288, China)

Abstract; Objective To study the current status of serotype and drug resistance in Vibrio parahaemolyticus in food
poisoning, diarrhea patients and the environment in Haizhu district of Guangzhou. Methods  17strains from food
poisoning, 27 strains from sporadic diarrhea patients and 17 strains from the environment were identified with biochemical
and serotyping tests. Antibiotic resistance test of the isolates was further performed. Results Seventeen strains from food
poisoning could be divided into 6 serotypes, and the prevalent serotype was 03: K6 (12/17, 70.6% ). Twenty-seven
trains from diarrhea patients could be divided into 10 serotypes, and the prevalent serotype was 03: K6 (17/27,
63.0% ). Seventeen strains from the environment could be divided into 11 serotypes, but the serotypes were scattered. In
addition, there were three dual-resistantstrains, and one triple-resistantstrain in those 61 strains. Conclusion The strains
were on different levels of antibiotic resistance, and the prevalent serotype was 03: K6 in Haizhu district of Guangzhou.

Key words: Vibrio parahaemolyticus; serotype; antibiotics resistance; foodborne pathogen; typing; drug sensitivity test
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