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KR X A O1-28 F T NAH S
BVE KR & w /N LETE

FE Ak Adg REFH AR RAL HER
(HE] B HTHH 0128 # ) A 5 BOE KW R A H7E /0 LIS o B IR A Ao

FiE FENFEHIILEERRE 257 GUEER B ILZEE, MU ERREE SR ABE X EAE L
W2 B %, Bl PCR i DNA B )5 250K W BUE A % & 1 EHEC O1-28% A EHA % + 5 RTX
MERSAENREF, R 257 PR BRI HKFE 206 #(80.16% ), HHXBHIRAH 149
¥ (57.98% ), Ht B EBORH 57 4k (22.18% ) o ML TE /3 BURY 44 B0V5 K i A 8 EPEC 3 % (2.01%) .
ETEC 2 #(1.34% ) EHEC 2 #(1.34% ), H4& 142 B R B FBE KRB FE"(55.25% ), 149 #
KBHBABEBO1-28 5 MM SR 21 $R(14.09%),1 MEFBEEE 8 #k(5.37%),2 MR EHE
F2HR(1.34%), 21 BIEHOL8F N ERAR KGR FEREMNBEERIL LIS UTAILIE
(80.95%)., #it WMHOIBHENERUZAKHEFHEREENILEENEERERZ —.
[x@gRA] Ol28FHEHAR; BEAMEAE; MLEE

Detection of diarrheagenic Escherichia coil harboring genomic O island 28 isolated from children diarrhea
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[ Abstract] Objective To investigate the etiologic value of diarrheagenic E. coil harboring genomic
O island 28(0I1-28) containing five putative virulence genes( Z0608, Z0609, Z0615, Z0634 and Z0635),
which were related to RTX (Repeat in toxin) toxin family isolated from children with diarrheal disease in
Taiyuan. Methods In the study,257 fecal samples from children with diarrheal disease collected in Shanxi
Children’s Hospital. Diarrheagenic E. coli and enteropathogenic bacteria were isolated and identified by
conventional bacterial culture and typing specific diarrheagenic E. coli (EPEC, EIEC, ETEC and EHEC)
diagnostic serum, while diarrheagenic E. coli harboring genomic OI-28 containing five putative virulence
genes ( Z0608, Z0609, Z0615, Z0634 and Z0635) were detected by PCR and DNA southern blot
hybridization. Results 206 strains(80.16% ) of enteropathogenic bacteria were detected from 257 children
with diarrhea disease, containing 149 strains(57.98% ) of diarrheagenic E. coli and 57 strains(22.18% ) of
other entero-pathogenic bacteria. Among 3 strains(2.01% ) of EPEC, 2 strains(1.34% ) of ETEC, 2
strains(1.34% ) EHEC were detected by typing specific serum, while all of the 142 strains (95.30% )
isolated were suspected to be diarrheagenic E. coli . 21 strains(14.09% ) of diarrheagenic E . coil harboring
genomic OI-28 containing five putative virulence genes ( Z0608, Z0609, Z0615, Z0634 and Z0635) were
detected by polymerase chain reaction and DNA southen blot hybridization, 8 strains (5.37%) of
diarrheagenic E. coli containing only one genomic QI-28 virulence gene,2 strains(1.34% ) of diarrheagenic
E. coli containing two genomic Ol-28 virulence gene. 21 children with diarrhea diseases caused Ol-28-
harboring E. coli containing five important putative virulence genes were among 0 to 3 years old
(80.95% ). These children correlating with OI-28-harboring E.coli did not present special clinical
symptoms or signs. Conclusion The diarrheagenic E.coil harboring genomic OI-28 was one of the
important etiology for children with diarrheal disease in summer season.
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O157:H7 ##k EDL933 B A ERA 5255, 54
BURHE A R A K- 12 7k MG1655 2 £ R4 7
AT A E MG1655 F 77 %6, EDL933 P R 1E
MEHEMAS ML R K’ S (K-islands) , EDL933 I A
B 3 PR 4H &% 1 45 “O” B (O-islands) . 7E 177 0~ 0 &
hA 47 AN TRE>S kb, RSHERE N A
BN SR RNEHERAS ., HFOL28%EH
# & (genomic O island 28) J¥ 1] 4 124 956 bp, H 5
ANTHRE S 411 3 B (20608, Z0609, Z0615, Z0634,
70635)H M . EAREESENAE 82 HRIEHE
FEWEHPIENREEAS ip2 EEWKBEAHE
HA 29 B OL28F AN, HERY
35.4% ., PEBFE (s2x) WOILSTHT KR AR
BEEXNEAEREAS, XL stx WO157:HTK
HRAEE BEXNFNEEAS, RR01-288H
HBTRESAEENAXLY . N THREFOLI28FE
oy 3 DR A 5 BV K P R A T K R 3t X/ LR TS
B 97 [ 2 O S A A AR 0, FRATT R i 2 5 IR VS A
KM KR EHTE  REWNT,

MRS AE

1. ARASE 8 :2003 4F7 - 8 A& ILPYE JLE E B
MEYE 1SR R L 257 4L 4EI 1S F LT, A
B RBABE 2 A, 24 hRER3IREULER
F OKAEE i s b R E . HERE
RAREER, FE A LHERERRERILEFR
A, LB

UM BEEFRSEE HHERREE RS
IR, BRGNE ERYHEE B M R ABUE
PR A BRA 7, SS BAE W B & E R E R MAE
YIRATRRT A EMBEREERE (AP
FALBHAT W A % E A Y- B R AR BEURHE R
f %5 % B (EPEC) Ml 1R 2 ¥ K % % i (EIEC) 2
W L 98 I 22 N A B 1 BF 9T BT, EHEC 2 M7 il 7
WAPEZGSEYE REER B EBERGRE
H (ETEC) 2 i il 7 W B BLARAE M S B 5T B

3.PCR 1 DNA 24355 :

(1)R B H #%: 2% W %k EHEC (0157 : H7/
EDL933/ATCC 700927 ) .EPEC (0127 : H6, E2348/
69) .ETEC(078: H11, 10407, ATCC 31703) .EIEC
(44825) . EAggEC (042) 1F % [H & Xt B8 ; MG1655
(K12 [ ATCC 47076 )E R FAYEXT BR, i o 5 i T
B 455 4 v O 4% i T B 8 06 BT B it o 1R A 1 149

BABIEHE A ENEERILGEER8F M
BHEE.

(2)PCR 519 M A B : R4 GenBank A 77
# EHEC O157:H7 EDL933 £#HA LT 5, 2 K&
% SC#R[3-6 113 i Primer premier 5. 0%KfF, it M ér
B8 MBE AR AEENEREEM S XO0I-28
BHERUABZWES Y. b LIEEM TRAEAE R
(F£1.2)

®1 HBRGERAEFHNERINES Y

' 7 Tm
(bp)
ETEC
st TTA ATA GCA CCC GGT ACA AGC AGG 150 52
CTT GAC TCT TCA AAA GAG AAA ATT AC
it GGC GAC AGA TTA TAC CGT GC 696 60
CCG AAT TCT GTT ATA TAT GTC
EPEC
eaeA TAC ATT GAC TCC CGC TTT ACG 770 60

CTT TGG CTT CCG CTA TGC TGA

eaf CAG GGT AAA AGA AAG ATG ATAA 400 60
TAT GGG GAC CAT GTA TTA TCA

eaeB CAG GTC GTC GTG TCT GCT AAA 1087 54.3
TCA GCG TGG TTG GAT CAA CCT

slel TGG AAA AAC TCA GTG CCT CT 227 50
CAC ATA TAA ATT ATT TCG CTC

EIEC
ipaH  TGG AAA AAC TCA GTG CCT CT 423 55
CCA GTC CGT AAA TTC ATT CT
EAggEC

plasmid CTG GCG AAA GAC TGT ATC AT 227 50

CAA TGT ATA GAA ATC CGC TGT T

H.sa:ETECHAREHE; :ETECHMRBEERE; eed:
EPECHM K LT EE (R EFX); eaf :EPECH MM X ER;
eaeB ;0157 H7 s R b B3 H ; sir1; EHEC B BAFHER 1, ipaH:
EIEC REMXEE; plasmid :EAEC Fb 2 H

®2 REAGRFFOI8FNEFRAZLEETY

it 2 SIEFI(S ~3) rEAR

Z0608 CTT ACG CCA GTC AGC ACA GT 457  55.6
GAC CCA GCC ATC ATA ATT GG

20609 ACA CCA TCG CTC AGG ACA AC 737  56.8
CTG CAC GGT AGT GGT AAA AC

Z0615 ATT ACC CAT CCG CTG ACT GT 956  58.4
CTG ATA GTG CTG ACC GAG AG

Z0634 CCA TTC TTC CTG CTG TTT GT 787  56.5
GCT GCC CGATACTGATGT T

Z0635 TGC TGA AAG TGC GAA TGT 960  55.2
GTT ACC GCT GTG ATG CTG

(3)DNA Bt BB B BB A&, 150 pl =38
KB B, & ¥ 10 min, 12 000 X g B> 10 min, B E
A A ELAR DNA, - 20CRFEE M.

(4)PCR B ¥ : K i & 94C A S min,
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94°C 1 min,50~60C 1 min(ZHEE 1.2 fii/R),72CT
1 min,30 M FF,72C 5 min, PCR ¥ =4y
£1.5%~2.0%FARMERER UK ,0.5 pg/ml RALZ
BE A, BRI RAR A W 1Y (Gel Doc 2000, Bio-Rad) #R
WA F 5 R

(5)DNA #ifb 554510 : QIA gene 2 7] 894
B2 1B Wi ) A AT A b R . MR BR AR,
DIG DNA #7ic # 4 M 3 7] & (78 B Boehringer-
Mannheim 2% 7)) #1 % DNA %4 (3R & 68
81E),

(6)DNA B & Z% 52 : BU b 3 i % ) DNA # 4k
2l F S, AT, BRI T RS-
10 min,80C KEF8 B E2 h, R 5 17 W44 58 F 2
A ¥ BT AR AE 2% 38 W (20 ml/ 100 cm® ) 68°C §ig
B2 h, B B2 AW AR E B 10 min B M
HLIMAZW, B 68C 16 h, 25 v . 8, W
mesR,

4.8 o i K BHE R SPSS Gt K AT
St

5 R

1.ERERGRFEHGN SR 257 GIEERE
JLEE 18 bR A< 2L R B O R B 206 Ak, R R R
80.16% . HH AKMm¥E A & 149 #i(57.98% ), H At
Wil B 57 41 (22.18% ), B8 KRR 7 W R
REF/NLEE RILR 3 F LT/ EERR
BZ—. WRIEME2E, KBIRA B EPEC 3 #
(2.01%). ETEC 2 # (1.34%). EHEC 2 #k
(1.34% ) ,EIEC Rk thy, HAR B H“EMUBE X
BHEHE"(55.25%),

QHERGEAFET I SERGMER .

(1) eaeA 1 plasmid 711 HERE W45 R 149
WIS B H o BB KR A B, f A PCR #1 DNA
PEA MM 5 KB ERAEFENERAS,
S5 1S B IR eaeA Hl plasmid T NI FFEH T
(10.07% ). Ho 5 Bk i EPEC eaeA 8 5 5 &
H,10 ¥k EAggEC plasmid T 1B #H , K4 6
AMEAOGEFRE (K3, H1~4,

(2)01-28 7 /1 B R4 Sy A M 45 % . 149 #R TS
BENBEHKBLEH, A PCR I DNA BE & ¢
KM 0128 F AN 5 M EM, Hrb 21 #%
KpmFE S ANEIEEYHEME, 8 #k AR O
28 SAmARFAZFH 1 AMEE,2 FEE 2 4

FHEKN,#E PCR 5 DNA T RRH, LI 5
BAHME(E 4,E5),

M:Marker DL2000; 1: [ 3 88 EHEC (0157 : H7 EDL933);
2:BHESY B K 8 A W (MG1655); 3~8: B R A B 13.25.
79.,116a,160.195

Bl HERGIRFEH cacA B HHEFEU L PCR MR

\@
B . 2 &

Al Fl 4%t i EHEC(O157: H7 EDL933) ; A2; [ %) BB X 5
FHE(MG1655); A3~5. BIERGHEAHE 13.25.79; Bl ~3: BIEX
8% # 116a.160.195

B2 BEKBBREE caeA BHEFAZITARTER

M :Marker DL2000; 1:BH¥ERT B8 042 2 FH 4 X B8 K J 3% A B
MG1655; 3~7:26.,69.,72.73.74
B3 HEKBEFME plasmid #EEH S PCR A4 H

A @

3

Al PR3 B8 EHEC (Q157:H7 EDL933) ;s A2 B X i Ktk
FHE(MG1655); A3~6: 85 KHi& %1 26.69.73.74; Bl ~6: 5
EXRIGRFHH 118.119,128.190.193 W4
B4 HERBERABE plasmid EHRERNARIT SRLLER
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R OKAHEFEENENAIENER
ETEC EPEC C EIEC
AR ABREBES HHk B e EHE :
it st eaf eaeA sl eaeB IpaH  plasmid
13,25,116a,160,195 5 - - - + - - - -
26,69,73,74,118,119,128,190,193, W4 10 - - - - - - +
£4 149 B KB % AT PCR # DNA 232k x5 BHWOL8FAHEAUZ 5HAM
Ol-28 # ) BERREFER BEMUBUE KB IR % T LG R4S T He &
RBPAGEERESGS OI-28 # /1 B AN A W6 B E R HHEBREAB(%)

KW vk (A0 Z0608 20609 Z0615 Z0634 Z0635 AT OLB HEAGEEE REEUSGEAGETE
5,10,19,32,38,39,43,49,59, Bl 0 3(2.46)
107, 108, 109, 120, 127, 142,

144’188, 192, 197, 233, S19 + + + + PRt 4(19.05) 19(15.57)
1 R/
114,152’191(3) + — — — - 335 5(23,81) 41(3389)
150,182(2) ~ _ _ + >5 16(76.19) 80(66.12)
51(1) - -+ = - HERR
186(1) _ + _ _ _ FhmrE 11(52.38) 68(56.20)
227(1) T, K 6(28.57) 20(16.53)
185(1) - + - _ + Jiik:3 0 16(13.22)
210(1) + + - - _ AR 2(9.52) 19(15.70)
AR 4(19.05) 23(19.01)
s 1(4.76) 11(9.09)
Zh 1(4.76) 16(13.22)
S ] 0 2(1.65)
| (C)
~ EH 16(76.19) 81(66.94)
i 37.4~37.9 0 11(9.09)
0 >37.9 3(14.29) 13(10.74)
(
b ® i@

Al B ¥ 5t B EHEC(0157:H7 EDL933); A2: B % B K i 3
FE(MG1655); A3~T:-HIEKRBHKRAHE 5,19,32,38,39; BI ~7:
43,49,59,82,98,107, 108 B #k; CL~7:109,112, 114, 120, 127,
142,144 Bidk; D1~7:152,185,186,188,191,192,197 W #; El ~
7:210,233,W13,58,519,9,10 H#

B5 EmER 20608 HEITEETKRMER

3.BWOI28E HHEKNAH K ERE/MLE
75 PR ARAE - A 4 FE 8 2 V5 BB L 257 B, 53 146
(56.81% ), %1 111 #1(43.19% ). F&O0~1 %
200 41(77.82%),1~3 % 27 #](10.51%),3~6 %
15 #1(5.84%),6~15 % 151 (155.84% ). VAL
BEU A 21 FIEHOI28F HRNAS KBRF
BEISEE T, Bampisig,3 % U TILER 5 R
ANBE, BB, 21 £ B3 B9 MG AORE R A A AE
5 H A BEAL S K % A B AR DGR TS B UL B s IR
SEARFARIE LB, 2R BRI #E (K S5),

TR B T R Rl LB B K AR R B R
— BREAE RN R EE 2. 8%RKTEE
A BRI R AL, SR A RTE, EERE
RE)ldm, SIREENREMEEL AHE K
B AERASERER AEEEENRAEEESTE
EREA, A3 2003 #7-8 AILTEH LEER
IR Y57 88 L, T 4 B 2 0 PR AR IR 19 23 7 BT 5T
MIBRGEA R HFRIKST. 8%, 5 THMBEK
W (22.18%)  BARE KB REAENAREFIL
ERE(RREEISUTILE)NEEREEZ —,
HPZHABANE 28I E % g, % KA
A3 FH R PCR 1 DNA BE S 24203 i 17 2
NRIKE,

KGR FENEFHEFEE, B AEKL
= HEPREERESSIRAREEY, N
ERpEFE. ARAFFTRFESWL LY
SRFIENE S, FFHME S, RIE O H.KH
A, KRG8 5 B AT 7 Km0 77 B2 Kauffman &
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HRRAIREERN, BTERBMSB Y, BEE R
RARBEEEA 170 24 O MFR, HERN L
FEY%EEAME R, HTRERGRFEBER
B s I ERA S, TR S8, e HEUR
P A TEORM BB . ABF5% A PCR A
DNA Ze3C M0 149 Yk KR A E, Kt 15 bki%
WHRNEEHARBUEHERGREE, Hb 5 tigd
EPEC eaeA Z [, 10 #k 3 % EAgeEC plasmid #
W, X 1S HWRERY 5805 K miRs B2
EARE., MMLEFETEEEHAER 9 BRBEE K
Wl 7B, 8 00 5 A B A W 50 o0 BA 4, IR, I 9 2
SREEAERESNRERLE TS, BHNLEES
BIRRMRAGRERE N —FA R, HAR
REMIE ME MR GRS H R EH A NES
RAAFENEA,

DNA IR ZE R #K 4 R /R0L1-280 Z0608 =
Wi W 2 A0 BE S R R A, Z0609 75 4 3 Rk ok A,
Z0615 PN B RTX F R R IKSM W EH, 20634
7y i T A IR R B B, 20635 7R 4 eI ok B
B H B, RIXEXKREHR A B2
FralMBEREA4R uFEMEFER . 2RER
BB MELES. BRCH RTX ZEKE
WEMTERE. RIXEFEXEAHRNMHEER
PO IV A0 R R A R R B R S R
A RMBEOL-288 5 MEFEFITEH, X 5 HH
Sy BT S Ao P R G U, FE RN L L RE S
RFZSG . OI-28 S M EHE AL NN KL HE
A 215 (14.09% ), 8 8 % (5.37%) KR HH R
B OI28M 1 M EE, FE2HABMRFE
(1.34% ) RAG W SI01-28/9 2 A, B X 5 4~ %
WA RBEHANES . FHOI28REARG+CY
H61.54% , T KBEHEG+C% HN48% ~52% ,
FEHER, HR O1-28 X4 & 7T g 1L 1 5 40 8 1]
HERKFHBRBOIEE DNA B, SHE R

BURHLEIA K. REFEKFEBN TR PITURE
BB R R E A R R RA B — L B BT T 6
B B, T LATE X A A 1 B SR AR R A B
SR rP B 3 N Yk B O AR AF , T8 BORE I M
¢ (patho-adaptive mutation) . 3% Ff 2828 RE 8 HE 3 &
B A& P EFR BT RO A K L A2 P oE B
| AR

# % X W
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