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Table 1 Serotypes of EPEC strain in this study

OO H antigend s

OO H antigend sO

010 NM, H7, H42

0180 H7, H12, H14, NM

0200 H26, H51, NM

02600 H2, H7, H8, H11, H12, H32, NM
0280 NM

044 H18, H34,NM

05500 H6, H7, NM

08601 H2, H7, H18, H21, H27, H34, NM
O1110 H2, H12, H21, H27, NM
01140 H2, H10, H21, H32, H49, NM
01190 H4, H6, H27, NM

012500 H6, H11, H19, H21, H49, NM
012600 H2, H12, H19, H21, H27, NM
01270 H6, H9, H10, H12, H21, NM
01280 H2, H7, H12, H35, H47, NM
01420 H6, H21, NM

01460 H6, H10, H19, H21, NM
01510 H10, H50, NM

01580 H6, H23, H55, NM

015900 H7, H12, H27, NM

01660 H4

NMO non-motile

Table 2 Primers used for amplification in this study
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Target Target
genome size[d bpO name mixed Sequences
eaeA 591 eaekl Pr-eae 5’ -gct tag tgc tgg ttt agg at
EA2 5’ -ctc tgc aga tta acc tct gc
bfpA 326 EP-1 Pr-bfp 5" -aat ggt gct tgc gct tge tge
EP-2 5’ -gcc gct tta tcc aac ctg gta
aggR 254 aggRKsl Pr-agg 5’ -gta tac aca aaa gaa gga agc
aggRKas2 5’ -aca gaa tcg tca gca tca gc
astA 106 EAST-1S Pr-ast 5’ -gcc atc aac aca gta tat cc
EAST-1AS 5’ -gag tga cgg ctt tgt agt ¢
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Table 3 Detection of the genél sCassociated with adherence factors and ST-like toxifd EAST1on E. coli categories

Patterns[] %[

No. of
E. coli strains .
- Sources - eaeA eaeA eaeA eaeA Negative
categories exDarg;Eed bfpA bfpA aggR aggR
0 astA astA astA astA
EHEC human 202 9 172 1 1 19
01000 18101 89.601 0os50 go.s50 0940
non-human 134 3 81 4 46
1000 84[162.701 03.00 034.30
ETEC human 166 1 3 2 107 53
J 1000 40 240 0120 06450 03190
non-human 52 24 28
01000 046.20 05380
EIEC human 13 1 12
1000 0770 09230
non-human 0
EPEC human 508 2 3 69 88 49 23 274
J 1000 740 1460 1370 27.00 0450 05390
non-human 91 1 10 2 21 57
01000 1101210 0220 02310 06260
Non-EPEC human 266 12 1 4 41 3 13 43 149
1000 5801 21.801 1600 6.00 016.20 0 56.000
non-human 316 1 3 18 41 253
01000 2200 7.00 01300 0 80.10
Total human 1,155 12 3 17 285 93 63 175 507
01000 3170 2740 15600 13.50 015.20 04390
non-human 593 2 6 109 2 90 384
01000 1170 19.70 0030 [015.20 0 64.80

agoR 0000000000 obooboooo
ODOEPECU OUUOOOOOOODOO Table 6O
gl ooooooo
oool0o0180000gooooooooogg
00001110012600086 0 0 aggR O D OO O OO
620 0 54118710 1150 0 O 37 11 74.00 (11 44
0027006140 000000000 011110126
O0aggROastAO OO DOOO08 O O O 0O aggR
oo ooooo
oo0ooo0o0o0o0o0oOoUooOooooooooo
gd00OogdoolbastADOODOOODODOO0O
O00O00OO0OOsse0 0O0O0OoOouooooEPECO
O550 02600 aggR OO OO ODODOODOOO
O0eeAl0D0MO00OO000OO0O0OOOOOO
3100 290093500021 00 15007140 00

OO00000o00oooooDbOn EHECO 0157
Oo200000eeeeADdIDODOOOO
goboooboooobooobooboobog
Non-EPECOO0OODOO 26600000000
360000000 Table3OOOOOODO
OO0 eeAlaggR DO OO ODODOOOODOOODO
robDoo0O0bO0ODbDOO2180 060000000
000000000000 Non-EPECUO EPEC
O0000ODea@ADDOd EPECO 1460 OODO
0b21800000000aggR O O O O EPEC
O2700 00000000600 DOOODDOO
bfpACOO 17000000 Table3™Od O
OO0000000 Non-EPECOOOOOO0ODODO
00 O01570H450 70 001530 H21 0 OUTOH
1200 10000 00EPECO O eaeAO bfpA O

oooooo Oved 0110



Presence of adherence factor genes of diarrheagenic E. coli 915

Table 4 Patterns of harboring genél sCon the O-serogroup of EHEC

Patternsl] %0

No. of
O- strains Negative
Sources serogroup exaronined E?;:\\ g?;ﬁ eaeA eaeh aggR aggR 0 %[0
0 %0 astA astA astA astA
Human 0157 104 4 100
1000 1040 1000
026 31 4 27
01000 310 1000
0111 23 23
[J 1000 [J 1000
others” 44 1 22 1 1 19
1000 230 5230 0230 0230 04320
Total 202 9 172 1 1 19
1000 18101 89.600 gos0 0Jo.50 0940
Non- 0157 48 1 47
human 0 10000 4801 1000
026 3 3
1000 1000
0111 3 3
1000 1000
others” 80 2 28 4 46
J 1000 3000 37.50 0500 05750
Total 134 3 81 4 46
1000 840 62.70 g3.00 03430

5 Mainly 0119, 0103, 0139 and O-untypable serogroup were included.
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Table 5 Detection of adherence factor gene and EAST1 gene on ETEC

Sources Toxin No. of strains Genel] %[ Negative
typél sO examined %0 caeA bfpA aggR astA 0 %0
Human STOLT 36 1 26 9
010000 07220 025,00
ST 112 2 79 31
1000 0180 b 7050 02770
LT 18 5 13
1000 02780 07220
Total 166 2 110 53
01000 0120 06630 031.90
Non STOLT 6 6
fuman 0 1000 0 1000)
ST 31 6 25
J 1000 01940 [J80.60
LT 14 12 2
010000 08570 01430
unknown 1 1
Total 52 24 28
1000 046.20 05380

00o0ooooooooooon
EPECOOOCOMMBFPMIOOODOCOOODO
0000000ooo0ooDoooooooooon
oooOo0o0o0ooOoOoOoDoOoOoboooono 20
gooboboooo™@oobo BrPOODO
OO0 bfpAODOOODODOOOOOOODOO
2000 0000000000 0DO0ODO eaeAODO
ooooo0o0ooOoO00oDbDboOoOobooooooon
00o0ooBFPOOODOODDOOOOODODO
oooOo0o0o0ooOoO0O0oDbDoOOoOobooOoOoooon
O00DO0D0O0O0A/EDO0OODOOODODOOOOO0
O00000O0bpADDOOOD A/EODODOD
00000000000 0000000 Non-
EPECO DO EPECO O O O eaeA 0 O O O aggR
0000000ooo0oDooooooooooon
0000000000 D00O00OD EPECO eaeA
00000 aggROastA O DO DO O aggR 0O OO
00000000000 EAggECOOOODDOO
gbooooboOobOO0bO EPECOODOODODO
ooDOooOoOOC0cDODbOOoOoOooboDoOObOOEPECOO
0000000ooo0ooDoooooooooon

oooooooboooooobOoEePECODODO
obooo0o0ooooboOobObEPECOODOODO
gobooboobbooboobooooboo
Ob00ob00db0db0bDaR OOOOOODOOODO
000000000 EPECOO1260H120000
obooooobotoz20010 11000000000
gobooboobbooboobooooboo
DAECOODOOO0OO0O0ODODODODODOOOOOO
go0O0O0O0O00OD0daadd PCROOOOOOO
oooooooo™

astA0D0OO00Ooooobobooboobobooo
000000000000 mooooooon
gobooboobbooboobooooboo
gboooooobooboboboooooobogoo
gobooboobbooboobooooboo
oboooognD ETECOO STOOOOOOOO
gobooLThbhooboooooooboboo
gboooooobooboboboooooobogoo
gobooboobbooboobooooboo
gooo

EHECO O 000 0O0O0OOOeaeAD OO

oooooo Oved 0110



Presence of adherence factor genes of diarrheagenic E. coli 917

Table 6 Patterns of harboring genes on each serotype of EPEC

Patternsld] %0

Serotypes ’;‘0-_0f Nedat
strains egative
Sources examined eaeA eaeA eaeA 0 %0
) HO 0 %0 bfpA aggR  aggR
astA astA astA
Human o1 7,42, 92 2 90
NM, UT 1000 0220 09780
018 7,12, 85 1 84
NM, UT 1000 0120 09880
0111 21, 27, 62 47 7 2 6
NM, UT [J 10000 54[187.100 0970
0126 19, 12, 21, 50 1 31 6 4 8
27, NM, J 1000 370 74.00 016.00
uT
086 2,7,18, 44 1 27 16
27, NM 01000 06140 03640
uT
0128 2,12, 35, 38 13 3 2 20
NM, UT [J 10000 03420 0790 05260
055 7, NM, 31 29 2
uT 01000 09350
026 11, 12, 21 2 13 1 5
NM, UT 11000 150 7140
others 85 2 1 11 10 6 12 43
01000 140 16.50 160 18.80 01410 05060
Total 508 2 3 69 88 49 23 274
J 1000 74 01460 1370 27.00 0450 05370
Non o1 7,42, 18 10 8
human NM, UT 0 1000 0 55.60 04440
018 7, NM, 10 1 1 8
uT 01000 [80.00
0O111 21 1 1
0126 21,27 5 1 4
uT
others 57 1 9 10 37
1000 100 17.50 01750 06490
Total 91 1 10 2 21 57
01000 1101210 0220 02310 06260
U UTO untypable, NMUO non-motile
EPECOOSS 00 00O0OO0OOOOOOOOOOO MO EHECO O OeeAOD OO DODOODOOO
0O EHECOO1S7000000DO0DOOOO™™O OOEPECOODODODODDODODagROODOO
00000000 eeAOdOdOOdDnOO 02600 0119 ggri0 M ooOoOoooeb0ddoooooa
OEPECO0OO0OO0ODODOOOOOOOOOOO StxOOOOOOO0O0OO0OO0O epPECOOOOOOO
000000000 EHECDO StxODOGOooodnO OO000O0ODOeaeA O OO aggR OO 0O EHECOO
OO0 EPECOOO0OOOOOOOOOOOOOO O 111 0000HUSOOODDODOOOODOOM™

00140110 200



918 oo 0o o

Fig. 1 Differentiation of diarrheagenic E. coli on conventional microbiological work
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Presence of the Genes Regarding Adherence Factors of Escherichia coli Isolates and a
Consideration of the Procedure for Detection of Diarrheagenic Strain
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Diarrheagenic Escherichia coli are differentiated from non-pathogenic members with enterotoxin
production, enteroinvasiveness and serotyping. However, the serotypic members are rarely suffi-
cient to reliably identify a strain as diarrheagenic on E. coli. Recently, there are many definite articles
which the adhesive E. coli strain against intestinal epithelial cells is enterovirulent.

In this study, 1,748 E. coli isolates of diarrheagenic and non-diarrheagenic categories which be-
longed to EHEC, ETEC, EIEC EPEC and non-EPEC were examinated by PCR method for the pres-
ence of eaeA, aggR and bfpA regarding adherence factor genes, and astA of EAST1. The strains ex-
amined were recognized to variable carrying geno-patterns, and a large number of EHEC, EPEC and
non-EPEC had carried either eaeA or aggR genes. In EHEC isolates, a carrying pattern with the most
high frequency was only eaeA, and this type was recognized in the isolates of serotype 0157, 026 and
0O111. EPEC and non-EPEC isolates were recognized eaeA or aggR which harboring with astA or not.
Of 508 EPEC isolates from human, a total of 137 isolateBl 27.000 Ctarried aggR, and a total of 74 isolates

0 14.60 O had eaeA, while of the 91 isolates from non-human were recognized aggR and eaeA with 2.2
0O O 2 isolatesd and 12.10 0 11 isolates[T] respectively. Also, of 266 non-EPEC isolates from human, a
total of 16 isolates] 6.00 Ocarried aggR, and a total of 58 isolates] 21.800 Thad eaeA. On the other hand,
220 7.00 Oof 316 isolates examined from non-human had eaeA, however no isolate had aggR . Thirteen
isolates of EIEC and 218 ETEC isolates were screened, and only 6 ETEC isolates had either eaeA or
aggR . The astA gene was recognized in the isolates of all categories, and ETEC strains had more fre-
guently. The bfpA gene was recognized with more frequently in a serotype 015700 H45, which is ob-
tained from human with diarrhea, however, this strain was not recognized a member of the EPEC se-
rotype.

There is no diagnostic system for the strain of E. coli that cause diarrheal diseases, therefore
more laboratories are unable to identify them. The authors had confirmed which PCR tequnique is a
useful simple and rapid method for the detection of adherence factor genes on E. coli strains. From
the these results, we showed a differentiation method using PCR technique which have relation with
adherence factor, enterotoxin-production and invasiveness, and we firmly believe that application of
the procedure is a reasonable and useful method for the identification of diarrheagenic E. coli.
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