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Comparison of multiplex PCR with serogrouping 
and PCR-RFLP of fliC gene for the detection of 
enteropathogenic Escherichia coli (EPEC)
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INTRODUCTION 

Diarrheaκ isκ anκ importantκ publicκ healthκ prob−

lemκ withκ highκ infantκ mortalityκ especiallyκ inκ

developingκcountries.κSystematicκsurveysκhaveκ

shownκ thatκ diarrhoeagenicκ Escherichia coliκ

(DEC)κ areκ aκ commonκ causeκ ofκ diarrheaκ inκ

bothκ developingκ andκ developedκ countries.κ Toκ

dateκ sixκ categoriesκ ofκ DECκ haveκ beenκ deinedκ

onκtheκbasisκofκspeciicκvirulenceκproperties.1,2κκ

EnterotoxigenicκE. coliκ(ETEC)κcauseκdiarrheaκ

viaκ secretionκ ofκ heatκ stableκ (ST)κ and/orκ heatκ

labileκ (LT)κ enterotoxin.κ Enteroinvasiveκ E. coliκ

(EIEC)κstrainsκareκcloselyκrelatedκtoκShigellaκspp.κ

andκ theκ responsibleκ genesκ areκ carriedκ onκ theκ

pINVκ plasmid.κ Shiga−toxinκ producingκ E. coliκ

(STEC)κ orκ enterohaemorrhagicκ non−bloodyκ

diarrheaκ asκ wellκ asκ aκ hemorrhagicκ colitisκ mayκ

triggerκhaemolyticκuraemicκsyndromeκ(HUS).κ

Infantκ diarrheaκ inκ developingκ countriesκ isκ

linkedκtoκEPECκstrains,1κbutκtheyκareκalsoκfoundκ

withκincreasingκfrequencyκfromκdiarrhealκcas−

esκ inκ industrializedκ countries.2κ heκ abilityκ toκκ
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induceκ attaching−efacingκ (A/E)κ lesionsκ inκ theκ

intestineκ isκ mainκ characteristicκ ofκ EPEC.3−5κκ

heκgenesκrequiredκforκtheκproductionκofκtheseκκ

lesionsκ areκ locatedκ onκ aκ pathogenicityκ islandκ

knownκ asκ theκ locusκ forκ enterocyteκ efacementκ

(LEE).κheκeaeκandκescVκgenesκofκEPECκencodeκ

factorsκresponsibleκforκtheκattachingκandκefac−

ingκ lesionsκ thatκ intimateκ bacterialκ adherenceκ

toκ theκ intestinalκ epithelialκ cells.κ heseκ lesionsκ

areκ comprisedκ ofκ bacteriaκ intimatelyκ attachedκ

toκtheκintestinalκmucosaκatκsitesκofκcytoskeletalκ

rearrangementsκ leadingκ toκcharacteristicκmor−

phologicalκ changes,κ knownκ asκ cuppingκ andκ

pedestalκ formation,κ accompaniedκ byκ theκ ab−

senceκofκmicrovilli.6κ

EPECκisκdividedκintoκtwoκgroups:κtypicalκandκ

atypical.κheκbasicκdiferenceκbetweenκtheκtypi−

calκEPECκ(tEPEC)κandκatypicalκEPECκ(aEPEC)κ

isκ aκ ca.κ 90−kbκ EPECκ adherenceκ factorκ plasmidκ

(pEAF)κthatκencodesκtypeκIV−likeκbundle−form−

ingκpiliκ(BFP),κwhereasκatypicalκEPECκlacksκthisκ

adherenceκ promotingκ factor.7κ heκ tEPECκ pro−

duceκ localizedκ adherenceκ toκ epithelialκ cellsκ inκ Este é um artigo Open Access sob
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culturesκ formingκ microcoloniesκ onκ theκ cellκ surface.8,9κ Adultκ

volunteersκhaveκdemonstratedκ thatκ theseκgenesκareκessentialκ

virulenceκdeterminantsκofκEPEC.10−12κheκinvolvementκofκsomeκ

aEPECκstrainsκwithκdiarrhealκoutbreakκ supportκ theκ conceptκ

thatκtheyκareκalsoκpathogenic.2

Sinceκ DECκ cannotκ beκ diagnosedκ adequatelyκ byκ cultureκ

andκbiochemicalκcriteriaκalone,κidentiicationκofκtheseκstrainsκ

isκ diicult.κ Traditionalκ methodsκ toκ detectκ diarrheagenicκκ

E. coliκ haveκ beenκ veryκ laboriousκ andκ notκ suitableκ forκ dailyκ

clinicalκuse,κexceptκforκEHEC.κherefore,κsystematicκepide−

miologicalκ dataκ ofκ diarrheagenicκ E. coliκ prevalenceκ inκ dif−

ferentκ patientκ groupsκ haveκ notκ beenκ availableκ either.13κ Toκκ

overcomeκ thisκ obstacle,κ molecularκ methodsκ detectingκ allκ

majorκ diarrheagenicκ E. coliκ haveκ recentlyκ beenκ described.κ

Manyκ PCRκ techniquesκ detectingκ variousκ genesκ codingκ forκ

virulenceκtraitsκofκtheκdiferentκcategoriesκofκDECκhaveκbeenκ

reported.14−19κInκthisκstudyκweκscreenedκlargeκnumberκofκclini−

calκisolatesκofκE. coliκbyκmultiplexκPCR.20κheκresultsκofκPCRκ

assayκ wasκ comparedκ withκ traditionalκ typing,κ i.e.,κ serologyκ

forκOκtypingκandκPCR−RFLPκtechniqueκforκHκtypingκofκtheκ

isolates.κhereforeκtheκmainκfeaturesκofκtheseκtechniquesκareκ

presentedκandκdiscussedκinκthisκpresentκcommunication.

MATERIAL AND METHODS

Bacterial strains

Inκthisκstudyκ500κE. coliκisolatesκfromκdiarrhealκpatientsκwereκ

subjectedκtoκmultiplexκPCRκandκPCR−κRFLPκandκserologicalκ

typing.κE. coliκstrainsκE2348/69κwereκusedκasκpositiveκcontrol.

DNA extraction

heκgenomicκDNAκofκtheκisolatesκwasκextractedκwithκalka−

lineκlysisκmethod21κandκwasκusedκforκtheκPCRκpurpose.κheκ

method22κ wasκ followedκ forκ totalκ genomicκ DNAκ extractionκ

thatκisκusedκforκPCR−RFLP.

Multiplex PCR 

Molecularκ typingκ wasκ performedκ usingκ multiplexκ PCRκ

thatκ canκ identifyκ STECκ andκ EPECκ pathogroupsκ basedκ onκ

sequencesκ complementaryκ toκ escV,κ bfpB,κ Stx1,κ andκ Stx2.κκ

Thisκ multiplexκ PCRκ differentiatesκ STECκ andκ EPECκ

andκ alsoκ dividesκ theκ laterκ intoκ twoκ groups,κ i.e.κ typi−

calκ andκ atypicalκ EPEC.κ Strainsκ withκ escv+,κ bfp+κ traitsκ

areκ consideredκ typicalκ andκ isolatesκ withκ escv+,κ bfp−κ areκ

atypicalκ EPEC.κ Theκ PCRκ wasκ performedκ inκ aκ 25κ μLκ

reactionκ mixtureκ consistingκ ofκ 1κ Uκ ofκ Taqκ DNAκ poly−

meraseκ withκ theκ correspondingκ Taqκ polymeraseκ bufer,κκ

aκ 0.3κ mMκ concentrationκ ofκ eachκ deoxynucleosideκ triphos−

phate,κ andκ aκ 0.4κ mMκ concentrationκ ofκ eachκ PCRκ primer.κ

Thermocyclingκ conditionsκ wereκ asκ follows:κ 95°Cκ forκκ

5κ min,κ followedκ byκ 30κ cyclesκ ofκ 95°Cκ forκ 1κ min,κ 58°Cκκ

forκ1κmin,κandκ72°Cκforκ1κmin,κwithκaκ finalκextensionκatκ

72°Cκforκ5κmin.κTheκsequenceκofκprimersκandκexpectedκPCRκ

productκ withκ theκ appropriateκ sizeκ areκ shownκ inκ Tableκ 1.κκ

Theκ PCRκ productsκ henceκ obtainedκ wereκ runκ onκ 1%κ gelκ

andκtheκgelsκwereκvisualizedκbyκgelκDocκsystemκ(Figureκ1).

Figure 1: Multiplex PCR for detection of EPECs. Lanes 1-7 

showing strains identified as typical and atypical EPEC.

aEPEC, atypical enteropathogenic Escherichia coli; A/E, attaching-

effacing; BFP, bundle-forming pili; DEC, diarrhoeagenic E. coli; 

EIEC, enteroinvasive E. coli; escv, gene encoding a predicted 

inner membrane protein; ETEC, enterotoxigenic E. coli; EPEC, 

enteropathogenic E. coli; HUS, haemolytic uraemic syndrome; 

LEE, enterocyte effacement; LEE, locus of enterocyte effacement; 

LT, heat labile enterotoxin; PCR, polymerase chain reaction; pEAF, 

plasmid EAF; RFLP, restriction fragment length polymorphism; 

ST, heat stable enterotoxin; STEC, Shiga-toxin producing E. coli; 

Stx, Shiga-toxins; tEPEC, typical enteropathogenic E. coli.

Table 1. Primer pairs used for detection of the pathotypes 

 Target gene Primer pairs genes Primer sequence (5 to 3) Product size (bp)

 
escV

 escV-F GGCTCTCTTCTTCTTTATGGCTG 
534

 

  escV-R CCTTTTACAAACTTCATCGCC 

 bfpB
 bfpB-F GATAAAACTGATACTGGGCAGC 

826
 

  bfpB-R AGTGACTGTTCGGGAAGCAC 

 Stx1
 Stx1A-F GGCGTTCTTATGTAATGACTGC 

250
 

  Stx1A-R ATCCCACGGACTCTTCCATC 

 
Stx2

 Stx2A-F CGTTTTGACCATCTTCGTCTG 
325

 

  Stx2A-R AGCGTAAGGCTTCTGCTGTG 

MolecularκdetectionκofκEPECκisolates
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O typing

heκOκantigensκofκtheκisolatesκwereκtypedκwithκcommerciallyκ

availableκ“O”κantiseraκwithκslideκagglutination.

liC gene ampliication

heκPCR−RFLPκtechnique23κwasκemployedκforκdeterminationκ

ofκHκtypeκofκtheκisolates.κForκthisκpurposeκtheκliCκgeneκofκtheκ

isolatesκwasκampliiedκusingκspeciicκprimers;κ theκsequenceκ

ofκprimersκandκPCRκconditionκisκasκfollows:

Forward:κFSAκF\1Sc:κ5’−CAAGTCATTAATACMAACAGC−3’κ

κ (Mκ=κAκorκC)

Reverse:κ FSAκ R\1Sc:κ 5’−GACATRTTRGAVACTTCSGT−3’κ

κ (Rκ=κAκorκG)κ(Vκ=κAκorκGκorκC)κ(Sκ=κGκorκC)κ

Hotκstart:κ94°Cκ5κminκ

Denaturation:κ94°Cκ1κmin

Annealing:κ55°Cκ1κminκ

Extension:κ72°Cκ1κmin

Finalκextension:κ72°Cκ5κmin

heκ PCRκ productsκ obtainedκ wereκ elutedκ fromκ theκ gelκ

andκ digestedκ withκ Hha1κ andκ theκ digestedκ patternsκ ofκ theκκ

isolatesκ wereκ comparedκ andκ thereafterκ theκ Hκ typesκ ofκκ

theκisolatesκwereκdeterminedκ(Figureκ2).

Figure 2: PCR-RFLP of the fliC gene for H typing. The patterns 

of different strains digested with HhaI.

aEPEC, atypical enteropathogenic Escherichia coli; A/E, 

attaching-effacing; BFP, bundle-forming pili; DEC, dia-

rrhoeagenic E. coli; EIEC, enteroinvasive E. coli; escv, gene 

encoding a predicted inner membrane protein; ETEC, 

enterotoxigenic E. coli; EPEC, enteropathogenic E. coli; 

HUS, haemolytic uraemic syndrome; LEE, enterocyte 

effacement; LEE, locus of enterocyte effacement; LT, 

heat labile enterotoxin; PCR, polymerase chain reaction; 

pEAF, plasmid EAF; RFLP, restriction fragment length 

polymorphism; ST, heat stable enterotoxin; STEC, Shiga-

toxin producing E. coli; Stx, Shiga-toxins; tEPEC, typical 

Enteropathogenic E. coli.

Table 2. Characteristics of EPEC isolates

Iso- escv bfpA Stx1 Stx2 Typical/ O type H type 
lates     atypical  

no.     EPEC

1 + - - - A O111 -ND

2 + + - - T O55 H7

3 + + - - T O111 -ND

4 + - - - A O86 H21-3

5 + - - - A O55 H7

6 + - - - A O26 -ND

7 + - - - A NT H7

8 + + - - T NT H41

9 + + - - T O111 H2

10 + + - - T O111 H2

11 + - - - A NT H50

12 + - - - A O111 H7

13 + + - - T O127 -ND

14 + + - - T O86 -ND

15 + + - - T O142 H41

16 + + - - T O119 H6

17 + + - - T O127 H2

18 + - - - A O55 H7

19 + + - - T O86 -ND

20 + + - - T O114 H2

21 + - - - A O142 H41

22 + + - - T O126 H41

23 + + - - T O119 H41

24 + + - - T O114 H17

25 + - - - A O86 -ND

26 + + - - T O111 H21

27 + + - - T O119 -ND

28 + + - - T O127 H41

29 + + - - T NT H41

30 + - - - A O86 -ND

31 + + - - T O126 H2-c

32 + + - - T O119 -ND

33 + - - - A O55 H6

34 + + - - T O111 H41

35 + + - - T O127 -ND

36 + + - - T O126 H2

37 + + - - T O126 H2

38 + + - - T O114 H2

39 + - - - A O86 H47

40 + - - - A O119 H6

41 + + - - T O55 H6

A, atypical EPEC; T, typical EPEC; ND, not determined; NT, 

non-typeable.

Bouzari,κAslani,κOloomiκetκal.

H typing of EPECs
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RESULTS

Inκ theκ presentκ studyκ aκ multiplexκ PCRκ wasκ employedκ forκ

theκ detectionκ ofκ typicalκ andκ atypicalκ EPECκ amongκ 500κ

E. coliκ isolates.κ Theκ resultsκ obtainedκ revealedκ thatκ over−

allκ 41(8.2%)κ isolatesκ couldκ beκ detectedκ asκ EPECκ byκ thisκ

multiplexκPCRκassay.κOfκtheseκisolates;κ27κ(66%)κwereκtypi−

calκ(escv+,κbfp+)κandκ14κ(34%)κatypicalκEPECκ(escv+,κbfp−)κ

(Figureκ1).κheκisolatesκwereκthenκsubjectedκtoκserogroupingκ

andκnineκdiferentκserogroupsκwereκdetected.κOnκtheκotherκ

hand,κstrainsκtypeableκwithκOκantiseraκwereκ37κ(90.2%)κandκ

4κ (9.8%)κ wereκ foundκ toκ beκ non−typeableκ withκ Oκ antisera.κ

Amongκtypeableκstrains,κnineκdiferentκserogroupsκwereκpre−

sentκasκfollows:κO111,κO86,κO55,κO119,κO127,κO126,κO114,κ

O142,κ andκ O26.κ heκ mostκ commonκ serogroupκ wasκ O111κ

followedκ byκ O86,κ O55,κ eachκ byκ 7,κ 6κ andκ 5κ strainsκ respec−

tively.κAllκtheseκserogroupsκwereκdistributedκamongκtypicalκ

andκatypicalκEPEC,κandκonlyκamongκstrainsκwithκserogroupsκ

O114,κO126κandκO127κallκtheκisolatesκwereκfoundκtoκbeκtypi−

calκ EPECκ byκ PCRκ analysis.κ Forκ theκ restκ ofκ theκ serogroupsκ

typicalκ andκ atypicalκ isolatesκ wereκ distributedκ randomly.κ

Ofκ theκ37κ typeableκstrains,κ25κ(67.6%)κwereκ typicalκandκ12κ

(32.4%)κatypicalκandκforκ4κnon−typeableκisolatesκ2κwereκtypi−

calκandκtheκrestκ2κwereκatypical.κHκtypingκwithκPCR−RFLPκre−

vealedκ10κdiferentκHκtypes,κbeingκtheκmostκcommonκHκtypesκ

H41,κH2κandκH7κ(eachκwithκ8,κ7κandκ5κisolates,κrespectivelyκ–κκ

Figureκ2).κOverallκ inκ37κtypeableκstrains,κ11κ(29.7%)κstrainsκ

couldκ notκ haveκ theκ Hκ determined,κ andκ forκ 4κ non−typeableκ

strainsκtheκHκtypes,κwasκdetermined.κOnκtheκbasisκofκO:Hκtyp−

ing,κ26κstrainsκ(5.2%)κcouldκbeκfullyκcharacterizedκ(Tableκ2).

DISCUSSION

Infantκ diarrheaκ inκ developingκ countriesκ isκ linkedκ toκ EPECκ

strains,1κbutκtheyκareκalsoκfoundκwithκ increasingκfrequencyκ

fromκ diarrhealκ casesκ inκ industrializedκ countries.κ Inκ 1995,κ

EPECκwasκdividedκintoκtwoκgroups,κtypicalκEPECκ(tEPEC)κ

andκatypicalκEPECκ(aEPEC).κheκbasicκdiferenceκbetweenκ

theκtwoκgroupsκisκtheκpresenceκofκtheκEPECκadherenceκfactorκ

plasmidκ(pEAF)κinκtEPECκandκitsκabsenceκinκaEPEC.2

heκ Worldκ Healthκ Organizationκ recognizedκ thatκ EPECκ

comprisesκstrainsκofκ12κOκserogroups:κO26,κO55,κO86,κO111,κ

O114,κO119,κO125,κO126,κO127,κO128,κO142κandκO158,24κ

alsoκ knownκ asκ theκ classicalκ EPECκ serogroups.κ Identiica−

tionκofκEPECκandκSTECκstrainsκisκcurrentlyκusuallyκbasedκonκ

serotypingκwithκspeciicκantiseraκinκaκtime−consumingκpro−

cessκ demandingκ someκ technicalκ expertise.20κ Inκ theκ presentκ

investigation,κ theκ traditionalκ methodκ ofκ serotypingκ target−

ingκ exclusivelyκ theκ 12κ serogroupsκ consideredκ toκ repre−

sentκtheκEPECκpathotypeκwasκperformed.κOnlyκ37κ(7.4%)κ

strainsκ wereκ foundκ toκ beκ typeableκ withκ Oκ antisera.κ Theκ

PCR−RFLPκwasκperformedκforκHκtypingκofκtheκisolatesκinκ

conjunctionκwithκOκtypingκandκwithκcombinationκofκO:Hκ

typingκ26κstrainsκ(5.2%)κcouldκbeκfullyκcharacterized.

Sinceκ DECκ cannotκ beκ diagnosedκ adequatelyκ byκ cultureκ

andκbiochemicalκcriteriaκalone,κidentiicationκofκtheseκstrainsκ

isκ diicult.κ Traditionalκ methodsκ toκ detectκ diarrheagenicκκ

E. coliκ haveκ beenκ veryκ laboriousκ andκ notκ suitableκ forκ dailyκ

clinicalκ use.κ Toκ facilitateκ diagnosticκ andκ therapeuticκ meas−

ures,κmanyκPCRκtechniquesκdetectingκvariousκgenesκcodingκ

forκvirulenceκtraitsκofκ theκdiferentκcategoriesκofκDECκhaveκ

beenκreported.14−20κSeveralκPCRκassaysκhaveκbeenκdevelopedκ

forκrapidκidentiicationκandκdiferentiationκofκdiarrheagenicκκ

E. coliκisκbelongingκtoκEPECκandκSTECκpathotypes.κheκstudyκ

ofκ Abeκ etκ al.25κ fromκ Brazilκ indicatedκ thatκ aEPECκ compriseκ

aκ veryκ heterogeneousκ group.κ Typingκ ofκ Oκ andκ Hκ antigensκ

showedκaκlargeκvarietyκofκserotypesκ(52κO:Hκcombinations),κ

includingκ theκ Oκ non−typeableκ strains.κ Mostκ ofκ theκ strainsκ

belongedκtoκserotypesκnotκincludedκinκclassicalκEPECκsero−

groups,κandκseveralκstrainsκwereκnon−motile.κEHECκstrainsκ

causeκacuteκinlammationκinκtheκintestineκandκbloodyκdiar−

rhea,κ includingκ abdominalκ painκ with,κ rareκ butκ severe,κ sec−

ondaryκcomplicationsκsuchκasκhaemolyticκuremicκsyndromeκ

(HUS).κheκmainκvirulenceκfactorsκofκEHECκareκShiga−tox−

insκ(Stx)κthatκinduceκcytotoxicκefectsκonκtheκmicrovascularκ

endothelialκcells.10κheκPCRκtechniqueκofκMullerκetκal.20κusedκ

inκtheκpresentκstudyκisκaκnovelκsingleκMPCRκthatκallowsκforκ

theκ speciicκ diferentialκ detectionκ ofκ LEE−harboringκ EPEC,κ

ATEC,κandκSTECκ isolatesκandκalsoκ identiiesκLEE−negativeκ

STECκstrainsκinκaκstraightforwardκandκrobustκreaction.κheκ

eightκprimersκdevelopedκbyκMullerκetκal.20κprovedκtoκbeκspe−

ciicκforκtheκcorrespondingκfourκgenesκand,κitsκevaluationκwithκ

largeκnumberκofκclinicalκE. coliκisolatesκdemonstratedκthatκtheκ

MPCRκ isκhighlyκ speciicκandκ reliable.κ Itκwasκconcludeκ thatκ

theκMPCRκisκaκspeciicκmethodκforκtheκidentiicationκandκdif−

ferentiationκofκEPEC,κATEC,κSTEC,κandκLEE−negativeκSTECκ

strainsκandκmightκbeκasκroutineκdiagnosticκtool.κInκourκstudyκ

noneκofκtheκisolatesκwereκfoundκtoκbeκStxκproducer,κthisκcouldκ

beκdueκtoκabsenceκofκStxκproducerκisolatesκfromκourκcollec−

tionκorκtheyκareκStx−producingκE. coliκ(STEC)κthatκhaveκlostκ

theκ toxin−encodingκ prophage.κ Althoughκ theκ epidemiologi−

calκassociationκofκaEPECκwithκdiarrheaκisκstillκcontroversial,κ

itsκhighκprevalenceκworldwideκandκtheκinvolvementκofκsomeκ

strainsκ withκ diarrhealκ outbreaksκ supportκ theκ conceptκ thatκ

someκ aEPECκ strainsκ areκ diarrheagenic.κ Howeverκ theκ ind−κ

ingsκofκTennantκetκal.26κindicatedκthatκclinicalκisolatesκofκaEP−

ECκobtainedκfromκpatientsκinκAustraliaκorκNewκZealandκareκ

notκderivedκfromκtEPECκorκSTECκandκtheyκprobablyκcarryκ

otherκ virulenceκ determinantsκ thatκ couldκ compensateκ forκ

theirκlackκofκBFP.κAlthoughκinκaκstudyκconductedκbyκAlikha−

niκ etκ al.27κ atypicalκEPECκ isolationκwasκ reportedκ fromκdiar−

rhealκcases.κTwoκhundredκandκtwelveκfecalκsamplesκcollectedκ

fromκ62κchickens,κ50κducksκandκ100κpigeonsκwereκ investi−

gatedκforκtheκpresenceκofκStx1,κStx2,κeaeκandκehxAκvirulenceκ

genesκbyκmultiplexκPCR.κAllκEPECκisolatesκwereκatypicalκasκ

theyκ lackedκ bfpAκ andκ atypicalκ EPECκ wereκ fromκ poultry.28κ

However,κtheκ14κisolatesκdetectedκasκ(escv+,κbfpA−)κatypicalκ

MolecularκdetectionκofκEPECκisolates
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EPECκbyκthisκPCRκassayκinκourκstudy,κcouldκeitherκrepresentκ

LEE−positiveκ (esciv+)κ atypicalκ isolatesκ orκ tEPECκ thatκ haveκ

lostκ theκ genesκ forκ bfpκ (bfpA−).κ Comparingκ theκ isolatesκ de−

tectedκbyκPCRκ(8.2%)κwithκOκtypedκstrainsκ(7.4%)κandκO:Hκ

typedκstrainsκ(5.2%);κitκisκobviousκthatκPCRκisκmoreκappro−

priateκ techniqueκespeciallyκwhenκ largeκnumbersκofκ isolatesκ

areκconsideredκforκdetection.κOverallκtheκresultsκobtainedκinκ

theκpresentκstudyκrevealedκ thatκ theκmultiplexκPCRκassayκ isκ

usefulκ toolκ forκ theκ rapidκ screeningκ ofκ theκ largeκ numberκ ofκ

isolates.κItκisκveryκappropriateκtechniqueκinκanκepidemicκsitu−

ationκwhereκtheκrapidκdiagnosisκisκrequired.κHoweverκuseκofκ

serotypingκ isκ necessaryκ inκ surveillanceκ studiesκ whenκ moreκ

informationκregardingκtheκisolatesκisκrequired.
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