Cellular andMolecularBiology™ 55, OL1132-0OL1137 ISSN 1165-158X
DOI 10.1170/12 2009 Cell. Mol. Biol™

MOLECULAR TYPING OF Escherichia coli STRAINS ISOLATED
FROM FOOD IN CASABLANCA (MOROCCO)

BADRI S FASSOUANE A? FILLIOL 1.3 HASSAR M! AND COHEN N!

1| aboratoire de Microbiologie et d'Hygiene des Aliteeet de I'Environnement, Institut Pasteur du Ma@asablanca,
Maroc.
2Laboratoire de biochimie, Département de Biologagufté des Sciences d’Eljadida, Université ChouaibkRali, Maroc.
3 Centre national de référence des Escherichia c8lhigtella, Unité de Biodiversité des Bactéries patheg émergentes,
Institut Pasteur de Paris, France.
“Tel:+ 212 68 30 67 18, Fax: + 212 22 98 50 63, E-ndress: samira_bdm@yahoo.fr (S. Badri)

Received November 242008; Accepted April 29 2009; Published June 152009

Abstract — Serotyping of O- and H-antigens is regarded agytie standard in classification &f coli for taxonomic and
epidemiological purposes similar to the Kaufmannité/scheme foSalmonella entericaMolecular methods to replace or
to support the serotyping were recently appliedntyshe molecular polymorphism of the somatic (Gigen) generfb
cluster and flagella (H-antigen) gefti€, 74E. coli strains carrying the virulent genes isolated fifood were characterised
by polymerase chain reaction-restriction fragmength polymorphism (PCR-RFLP). The results showeti4Bg66%) of
the isolates revealed a reproducible and cleaclassification, with a very good correlation to tt@lection of reference
strains, were found.
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INTRODUCTION Unfortunately, E. coli are the most difficult
members of th&nterobacteriacea& serotype.
E. coli strains are normal inhabitants in therhe large collection of cross-absorbed sera
gut of warm-blooded animals, including humanequired for completé. coli serotyping is only

beings, that cause intestinal infections such @saijlable in a few international reference
diarrhea or hemorrhagic colitis, or extrajgporatories.

intestinal infections such as neonatal meningitis, |n order to circumvent the manifold

nosocomial septicaemia, haemolytic uremigroblems related to conventional serotyping,
syndrome, urinary tract and surgical siteapid molecular methods for identifying different
infections (7). On the basis of their distinc, coli serogroups are developed. Alternatively,
virulent properties and the clinical symptoms of4) and (10) proposed the use of a molecular
the host, pathogeni€. coli strains were divided method based on the analysis of operond) (
into  numerous categories or pathotypegnd flagellin genef{C) polymorphisms, for O-
designated as enteropathogeBic coli (EPEC), antigen and H-antigen determination Bf coli
enterotoxigenicE. coli (ETEC), enteroinvasive strains without the use of antisera.
E. coli (ElEC), enterohemorrhagicE. coli The purpose of the present Study Wa);tc(
(EHEC), enteroaggregativee. coli (EAEC), characterizeE. coli somatic and flagellar genes
diffusely adherentE. coli (DAEC) and extra- py restriction of their amplified sequencei) o
intestinal pathogenik. coli (EXPEC) (14). compare restriction patterns with databases of
Serotyping has long served to helgestriction patterns (R-types) and (F-types)
diStingUiSh between variousscherichia COlIby Comp”ed by (10) and (4) respective|y in order to
the combination of their O- and H- (anddeduce O-types and H-typesi)(to classify the
sometimes K-) antigens. In conventionaktrains employed in this study in EPEC, STEC,
serotyping, an ante. coli polyclonal antiserum EAggEC, and ETEC and EXPEC strains, based

is used to agglutinate somatic and flagellagn the relationship between the results of
antigens.
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molecular typing and virulent properties Bf typeables belonged to 15 different patterns

coli strains. (Table 1 and figure 1).
Prevalent types irE. coli strains isolated
MATERIALS AND METHODS from ground beef samples were: R119:F30 (7%),
R157:F7 (14%), R15:F9 (7%), R25:F8 (36%),
Bacterial strains R5:F11 (7%), R76:F19 (7%), R83:F1 (7%). In 21

The relevant characteristics of the E4coli carrying  E. coli strains isolated from sausage samples, 11
virulence factors strains used in this study wewanf the types were detected: R119:F9 (5%), R121:F10

collection described by (1). The strains originatedm . . .
ground beef (n 44), sausage (n = 21), turkey (n = 36) anc(5%)’ R159:F4 (14%), R15:F18 (5%), R15:F4

well water (n = 3) in Casablanca (Morocco). (5%), R16:F11 (5%), R21:F10 (5%), R25:F8
| (5%), R6:F21 (5%), N11:F10 (10%), N18:M1
DNA preparation (5%), NL:F7 (5%), N2:F25 (5%), N5:F8 (5%),

Strains were streaked on tryptocasein soy agaro(SanNG:F4 (10%), N7:F10 (5%), N9:F19 (5%) (N:

Diagnostics Pasteur, Marnes-la- Coquette, Franakamne . . .

subjected to the two DNA extraction methods. Dughe NON typeable). Among 3B. coli strains isolated
size of O-antigen gene clusters, intact DNA maclemdes from turkey samples, the prevalent types were:
were necessary for use as templates for PCR. Thaerial R110:F28 (30/0), R115:F31 (17%), R147:F4
DNA was isolated using Wizard Genomic DNA Purifioat (17%), R15:F9 (3%), R17:F5 (3%), R18:F7
kit (Promega, Madison, WI, USA). FéiiC flagellin gene, . iy — , g :
bacterial DNA was isolated using InstaGene Matrik k (3%), R21:F4 (3%), R25:F8 (6%) RA42:F21 (8%),
(Biorad), following the instructions given by the R5:F4 (3%), R74:F29 (3%), R83:F1 (3%). The

manufacturer. threeE. coli strains isolated from well water [ ]
Amplification of the rfb and fiic corresponded to: R5:F4 (33%), N14:F21, (33%)
mplitication o e I an 1IC genes . 0,
The O antigen gene cluster was amplified with theand N12:F4 (33%). . .
following two primers: 482 (SCAC TGC CAT ACC GAC Each type of sample is characterized by

GAC GCC GAT CTG TTG CTT GGZBand 412 (5ATT  specific types. Also R25 and R15 types found in
(GG)T AGC TGT AAG CCA AGG GCG GTA GCG TB  ground beef and turkey were also found in
17). ) .
) . . ) sausage. Only three types (R147:F4, R115:F31
The fiC flagelin gene was amplified with the and R?‘rZ'F21)ywere assyc?ciate(d withcoli strains
following two primers: 5CAA GTC ATT AAT AC (A/C) :

AAC AGC C-3 (primer 1) and SGAC AT(A/G) TT(A/G) isolated from turkey samples, whereas the type
GA(G/AIC) ACT TC(G/C) GT-3 (primer 2). A/IC, A/IG, R157:F7 colonies were only detectedBn coli

G/C and G/A/C in parentheses indicate A or C, AoB@r  strains isolated from ground beef.

C, G or A or C (respectively). The synthesized prodhacl

to contain a mixture of oligonucleotides represemntall

these combinations (5). DISCUSSION

Restriction patterns ilahili i ifi
PCR-generated DNA was purified using GFX PCIﬁ b Tf:e a\{[a”?blht[y O:; rta.'lf)ld thandf S%(E)lelc
DNA and Gel Band Purification Kit (Pharmacia). The'@bora ory_ ests _O laentity ; e 1oo Om_e
purified PCR products rfb and fliC were cleaved Pathogen is essentiel for preventing an otherwise
respectively withMboll and Hhal restriction endonucleases easily treated malaise from developing into a
(Pharmacia) according to the manufacturer's insioue for  |ife-threatening  disease (6). A  specific
2hatsrec. combination of somatic (O) and flagellar (H)
Computer identification of isolates antigens  defines the serotype  of
Using the Taxotron software, the restriction pater Enterobacteriaceae members (6). Belonging to a
of their amplified O-antigen gene cluster i@ gene were specific serotype or serogroup does not in itself
identified by comparing databases containing then®& & confer virulence on bacteria. but it has been
type reference strains (4, 10) to conclude resmagtO .7
and H types. de_mons_trate_d that serotyping can _b(_e used as an
epidemiological probe for pathogenicity, because
RESULTS there is a high positive correlation between
certain serotypes and enteropathogeniéitycoli

Using PCR-RFLP for typing ofE. coli ©Of @ specific serotype can be associated
strains that carrying virulence factors, the ressulfeproducibly with certain clinical syndromes,
showed that 49 (66%) of the isolates revealed®/€n though the serological antigens do not
reproducible and clear cut classification, with &onfer but only correlate with virulence, as in
very good correlation to the collection ofEPEC and EHEC (13). _
reference strains, were found. Irregular strain [N this study, PCR-RFLP analysis of the
typeables belonged to 19 R types and 24 R§omatic (O-antigen) geréb cluster and flagella
types. Out of 25 (34%E. coli strains non (H-antigen) gendiC of 74E. coli strains carried
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the virulence genes isolated from food, showeassociated with ETEC, STEC, EPEC, EAggEC
that molecular types that were found werand EXPEC phenotypes.

Dice (Opt5.00%) (Tol 2.096-2.0%) (H>0.0% S>0.0%) [0.0%-100.0%]
flagelline Operon O flagelline

EcSal40 R42 F21 Turkey
EcSa147 R42 F21 Turkey
EcSal25 R42 F21 Turkey

EcSa33 R6 F21 Sausage
EcSa45 R119 F9 Sausage
EcSal10 R16 F11 Turkey
EcSal36 N13 F9 Turkey
EcSa42 R15 F9 Turkey
EcSag91 R15 F9 Ground beef

EcSal168 N18 M1 Sausage
EcSal35 R17 F5 Turkey

EcSa37 R83 F1 Turkey
EcSa75 N8 F1 Turkey
EcSal09 N4 F1 Turkey
EcSa38 R83 F1 Ground beef
EcSal85 N1 F7 Sausage
EcSa198 R157 F7 Ground beef
EcSa201 R157 F7 Ground beef
EcSa81 R18 F7 Turkey
EcSa21 N7 F10 Sausage
EcSal133 N9 F19 Sausage
Ecsa7 R76 F19 Ground beef
EcSas51 R119 F30 Ground beef
EcSal4 N2 F26 Ground beef
EcSal142 N10 F2 Turkey
EcSa143 N10 F2 Turkey
EcSal45 N10 F2 Turkey
EcSal50 N10 F2 Turkey
EcSa35 R147 Fa Turkey
EcSa36 R147 Fa Turkey
EcSa66 R147 Fa Turkey
EcSa84 R147 Fa Turkey
EcSal05 R147 Fa Turkey
EcSall7 R147 Fa Turkey
EcSal127 R15 Fa Sausage
EcSa85 N6 Fa Sausage
EcSa92 N6 F4 Sausage
EcSal52 R5 Fa Well water
EcSal73 R5 Fa Turkey
EcSal103 R21 Fa Turkey
EcSal9 R159 Fa Sausage
EcSal39 N12 Fa Turkey
EcSal48 N12 Fa Well water
EcSa8 R110 F28 Turkey
EcSal58 R121 F10 Sausage
EcSal0 N11 F10 Sausage
EcSa25 N11 F10 Sausage
EcSa55 R21 F10 Sausage
EcSal83 N2 F25 Sausage
EcSal88 R159 F34 Sausage
EcSal189 R159 F34 Sausage
EcSa87 N3 F10 Turkey
EcSa64 N3 F10 Ground beef
EcSa74 N3 F10 Turkey
EcSa76 N3 F10 Turkey
EcSal12 R115 F31 Turkey
EcSa40 R115 F31 Turkey
EcSa47 R115 F31 Turkey
EcSa50 R115 F31 Turkey
EcSa72 R115 F31 Turkey
EcSa88 R115 F31 Turkey
EcSalil6 R15 F18 Sausage
EcSa44 R25 F8 Turkey
EcSa48 R25 F8 Turkey
EcSa49 R25 F8 Ground beef
EcSas54 R25 F8 Ground beef
EcSa62 R25 F8 Ground beef
EcSa80 R25 F8 Ground beef
EcSa98 R25 F8 Sausage
EcSa78 R25 F8 Ground beef
EcSal69 N5 F8 Sausage
EcSal78 N14 F21 Well water
EcSal6 R74 F29 Turkey
EcSa2 R5 F11 Ground beef

Figure 1. Dendrogram generated by Bionumerics software, stgpthe relationships between O-antigen (R) and tiyan
(F) generated with Mboll and Hhal restrictionrétf andfliC PCR products respectively. The phenogram was aanstt
using the Dice coefficient and UPGMA analysis. Tegree of similarity (%) is shown on the scale.

N: R-type unknown, M: F-type unknown
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Table 1 Results of restriction patterns b gene (R-type) anéliC gene (F-type) obtained by PGRdoll and Hhal RFLP
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typing of E. coliisolated from ground beef, sausage, turkey antwagker samples.

N° of isolates (%)
Molecular type Ground beef (n =14) Sausage (n = 21) Turkey (6= 3 | Well water (n = 3)
N1:F7 - 1(5) - -
N10:F2 - - 4(11) -
N11:F10 - 2(10) - -
N12:F4 - - 1(3) 1(33)
N13:F9 - - 1(3) -
N14:F21 - - - 1(33)
N18:M1 - 1(5) - -
N2:F25 - 1(5) - -
N2:F26 1(7) - - -
N3:F10 1(7) - 3(8) -
N4:F1 - - 1(3) -
N5:F8 - 1(5) - -
N6:F4 - 2(10) - -
N7:F10 - 1(5) - -
N8:F1 - - 1(3) -
N9:F19 - 1(5) - -
R110:F28 - - 1(3) -
R115:F31 - - 6(17) -
R119:F30 1(7) - - -
R119:F9 - 1(5) - -
R121:F10 - 1(5) - -
R147:F4 - - 6(17) -
R15:F18 - 1(5) - -
R15:F4 - 1(5) - -
R15:F9 1(7) - 1(3) -
R157:F7 2(14) - - -
R159:F4 - 3(14) - -
R16:F11 - 1(5) - -
R17:F5 - - 1(3) -
R18:F7 - - 1(3) -
R21:F10 - 1(5) - -
R21:F4 - - 1(3) -
R25:F8 5(36) 1(5) 2(6) -
R42:F21 - - 3(8) -
R5:F11 1(7) - - -
R5:F4 - - 1(3) 1(33)
R6:F21 - 1(5) - -
R74:F29 - - 1(3) -
R76:F19 1(7) - - -
R83:F1 1(7) - 1(3) -
Total 12(86) 11(52) 25(69) 1(33)

N: R-type unknown, M: F-type unknown
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Whereas, ETEC associated with neonat@lopulation and for supplementing conventional
diarrhoea belong to a Ilimited number oferotyping, for example when a strain becomes
serogroups with 08, 09, 020, 064, 0101, O138&otionless or rough. However, it is necessary to
0141, 0147, 0149, and O157 being the mofind a high-performance platform that would
commonly found in several countries ((20); (15)enable us to add more antigens and to analyze
(9); (3); (12); (8)). The present study showed thahore samples in a shorter time.

LT-producing ETEC strains [ ] belonged to type  Additional research about the frequency of
R159:F4 and STa-producing ETEC strainsesistance to common antimicrobial agents in
belonged to type R5:F4. ETEC, non-O157 STEC, EPEC, EAggEC and

Interestingly, we found 50 % of STECEXPEC isolateaused in this study is certainly
isolates corresponded . coli R157:F7. The needed to identifyany associations between
results are in accordance with earlievirulence and resistance gene&ioli isolates.
observations that the majority of STEC strains
that cause human illnesses belong to a Iar@@k“OW'Edgeme”t?' - The authors are grateful to all

llaborators in this study especially: i) Dr F.iGont, I.
numbe_r of serotypes, most QUtbreal_(s ahrie, M. Lejay-Collin and K. le Roux from Centre Natib
sporadic cases of hemorrhagic colitis ange Référence des. coli et Shigella Unite de Biodiversité
hemolytic-uremic syndrome (HUS) have beedes Bactéries Pathogénes Emergentes, Institut Pdxaeis
attributed to strains belonging o coliO157:H7 for th_eir collaboration of the_ molecular analysége _vvould
(2, 3, 19). In contrast, our study showed that trgéssswlelﬁe to thank the authorities of Casablancalfeir help
non-0157 STEC strains [ ] belonged Eo coli '
R6:F21, R76:F19. These findings are not in
agreement with those of (16) which reported that REFERENCES
infections with non-0157 STEC were associatefl  gaqri s. 1. Filliol, I. Carle, M. Hassar, A. Easiane,
with serotypes such as 026:H- (nonmotile)and N. Cohen. Prevalence of virulence geneBsicherichia
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