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$1u3n V. cholerae Tuenldnnnenmsmziaussnnsng
nANYBa V. cholerae suguuuunsiBuiiieadeaiunisnelsa
dnwalzue V. cholerae Munuidusnnusazngy (A-H)
91u3u 35 lolgan

wuuskuaubisesUftauslu V. cholerae 31uau 35 lalaan
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n1susInguesBunelsalu Vibrio cholerae aneiugunsgiunuentanaingUae
Han13vin colony hybridization 984 Vibrio cholerae Muanlaainamisnzia
Welddu hlyA EL Tor 1usangaadu (hlyA ET probe)
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gﬂﬁ 3 msassaswedueanlsnves Vibrio cholerae U1e1M1s congo red agar
(CRA) gaunil 37°C (A) uag 30°C (B)
U 4 YSuanisasululefidudaniziiuie ves Vibrio cholerae Nilanuaizlalail

LUDISBU (smooth) uAziUUTTYIE (rugose) ) InsusiazauanIALaaEYes
ODsyg filFnnimeaans 3 A% druduiumesanadiisegIues ODsy
Tudousiazng
Uit 5 nsadlulefiduunaquituiinveasanes Vibrio cholerae fifidnunrlalail
WUULSEU (smooth) kagluuv3use (rugose)

JUN 6 JULUUaETinAdwenay dendrogram 83 Vibrio cholerae ilsann
70 AP-PCR LUSguLiiguiunsiwunngy V. cholerae muBufng1any
JUN 7 JULuuaefinifdweunay dendrogram 83 Vibrio cholerae ilsann

7% ERIC-PCR LUSguLiiguiunsduwunngsl V. cholerae muufingiany
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unAnga

omsnziaiduundsdfyves Vibrio cholerae Tudszmalnelnsianizognadsluitug
anald msdnwasaiilduen V. cholerae aneamsnzadinesmirelunainsng q usanen
UNIMIALNY TINTREIVAT LazAsIvEeUSnuazTenteiuenld aannsAnulufietisems
Navanun 125 §0ee awnsausn V. cholerae ¢ 100 leloian 21newnsnzia 55
#1019 10 V. cholerae Mwonlddwlngidu V. cholerae #15n%U non-01/non-0139 "3
as1avnEunelsasng q wud V. cholerae wenldisnuau 20% way 96% SiEu stn/sto uag hlyA
EL Tor suandfu wazlaimudu cod, top, zot uar ace unnlelewan uenainil V. cholerae it
6% 1B T35S (vesV2) dmiu T65S (vasH) nuldludiodulng eduidondesumudau 35
lelwianifiguuuuBuniolsasing 9 mAnwimiuanunsalunisaanoifiadenuns, aAnulises
UfTaug, nsasrsansnedugaanlsd, nsadsluleflsudmnieiuiy uazauduiusnig
ftusnssy nudndenguitliannsoamedindeaunddidunauitlaliiu ryA (eniiu 1 lelsian),
Fennlolnanlmes uftoues 5 vfinfidnu enfuneufidadu wazarunsoadisans
wodugaalsald sgrslsinumdediuinganisaadslulofidudaniziuialdudliny
anuuanansvasnisadislulefiduianieiuialudeiidnuuslalaiuuvagussuazuuuiioy
nsAnmAuduiuatusnuveuloseis AP-PCR wax ERICPCR wudh 38 ERIC-PCR
TUuuumefuifmduefunndsiumnniguuuuaefuifmsweléainis AP-PCR usnani
3% ERICPCR Ssanunsauanmuduiusvesdedenndosiunmsiiturielsasis

Abstract

Seafood has been identified as one of the important sources of Vibrio cholerae
in Thailand especially in the Southern coastal region. In this study, we isolated and
characterized V. cholerae from seafood obtained from several markets in Hat Yai city,
Southern Thailand. One hundred of V. cholerae isolates were obtained from 55 of 125
seafood samples. Dominant serotypes were non-O1/non-0139. The stn/sto and hlyA El
Tor genes were detected in 20 and 96% of the isolates, respectively. None of the isolates
were positive for ctxA, tcp, zot and ace genes. Only 6% of the isolates carried the T3SS
gene (vcsV2), however majority of the isolates (96%) carried T6SS gene (vasH).
Representative isolates (n=35) that exhibited various virulence gene patterns were
randomly selected and analyzed for hemolytic activity, antibiotic susceptibility,
polysaccharide production, biofilm formation and genotyping. Hemolytic activity was not
detected in all hlyA-negative isolates, except for one isolate. Apart from ampicillin, all
isolates were pan susceptible to 5 test antibiotics. Polysaccharide production was
detected in all isolates. However, biofilm production was observed in most of the
isolates, and it was not different between the smooth and rugose isolates. Molecular
typing by AP-PCR and ERIC-PCR showed that ERIC-PCR is more discriminatory method
than AP-PCR. Moreover, when typing with ERIC-PCR, all representative isolates belonged
to different clones and clonal relationships were observed among the isolates that

exhibited identical virulence gene patterns.
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Vibrio cholerae \Jugnnd1fgyvetainnnlsavselsnganisy3needragunsilulseine
sine q Taumadsenelne Tnglud wel. 2553 dtinsyuinInenlasenunsnugtiemeeiinenlsa
Tuuszelnedwau 1,597 18 Fedminawadudmininugtheefinnnlsnegwsioidesn q
(AESR, 2010) nsfindevesefinnantsalulszmalnewasUseimedu q dlngiinainnis
$UUTEMUBIMNITNZLARUUAU 9 iedn1swdeues V. cholerae Tuseninsdunaunis
\W3BNe WS (AESR, 2010; Luo et al, 2013) V. cholerae anesiusineliiAinnisszuinyes
afianlsane V. cholerae §lsn3U O1 (V. cholerae O1) wag V. cholerae @lsn3yU 0139
(V. cholerae 0139) ilasanidosa 2 amewugdnlngdunelsafiddny oin Bu cox MAeatos
funsadisansfis cholera toxin Saduaumguesmndmesansiiludld wazdu top MAwTes

fun15a$1a toxin-conregulated pili (Tep) Fefiunumlunisinizinues bacteriophage (CTXP)
LLazmiLmzamﬁU@'aqﬁﬂﬁ (Kaper et al., 1995; Faruque et al., 1998) uanann V. cholerae O1
wag V. cholerae 0139 §sfiBudu q Fafidnlunisdnasunisnelsa fe Bu zot isrdestunis
#3198713%Y zonula occludens toxin (Zot) wazdu ace Aeadestunisadeansie accessory
cholera enterotoxin (Ace) (Kaper et al., 1995) ae13lsAnu V. cholerae ﬁwumﬂiu?m’mé’am
Ao S?ﬂiﬂ%:U non-01/non-0139 #ilaifig ctx, tcp, zot Wag ace (Kaper et al., 1995; Faruque et
al., 1998) faushi1 V. cholerae non-O1/non-0139 dilngjagliiffunelsaiinuldluaeiug
spUIALARTINITIIB9UABITUSARR1TE e RTA MR V. cholerae non-O1/non-0139
Tudszinenng o 1wu Uszinedu, 8918, Buthe wag tne (Bagchi et al., 1993; Sharma et al,
1998; Ottaviani et al., 2009; Luo et al., 2013) 9179 1U3IT8v09 Bagchi wazang Tul w.A. 2536
WaEWITEURY Sharma wazaug Tl w.a. 2541 wuil AnNaNsatunisnelsaves V. cholerae
non-O1/non-0139 \igadasiuiiu stn/sto uaz hiyA svmindiad1sa1sfie non-O1 heat-stable
enterotoxin (NAG-ST) tag El Tor-like hemolysin @u&19u (Bagchi et al., 1993; Sharma et al.,
1998) NAG-ST 1Juansiiuiindnlag V. cholerae non-01 dsfiaunadiendsfuasfiviiasiann
Escherichia coli wagannsssiuneunthinuii V. cholerae non-01 flusnaindaogefiae
Iuﬂizmmﬂﬁuuazlmaﬁmmmmmiumia%’w NAG-ST (Ogawa et al., 1990; Bagchi et al,
1993) @11 El Tor-like hemolysin 1Juansfiwfidunuivlunisaatedindenuns waziaeiwad
TnemsvildBu AlyA 83 V. cholerae mameluasyinldidoviannuanunsalunisaateidaden
waskazvaewad 39delaindu hiyA JutlisefiAeadestunisnelsa (Coelho et al.,, 2000;
Cinar et al., 2010) wenaniadefiiertectunsielsadiind1nun ssuunsvuddusiveende
A type Ill secretion system (T3SS) wae type VI secretion system (T65S) Adugnuniladade



Tunsnelsa Iﬂm/‘f'mﬁ'n?iL?‘{sﬁmﬁ’umwudﬂﬂﬁawmLLUﬂﬁL%”LIJdL%éL%’WﬁHu (Chatterjee et
al., 2009; Ma et al., 2009) Tngdu vesV2 WuBunislu T35S Faiianuadreadafudu verD2 e
V. parahaemolyticus ‘171'LﬁlEJTEJJ@QﬁUﬂ’]'ﬁﬁﬂﬁﬁﬂ@ﬁ]ﬁﬂizﬁﬂﬂiﬂL(ﬂaﬂ'iwi’]ﬁ (Dziejman et al,
2005) wagnu V. cholerae non-01 @ndlvgiiuenangiaelsngannszsadlulsemedu, udise,
LWOSUT WA PadELMTY NBUAINAND (Schirmeister et al., 2014; Luo et al., 2013; Marin et al.,
2013) dwiu vasH Fmthiinuaunnsuanioenues T6SS (Kitaoka et al., 2011) lngagy V.
cholerae TAwndeuduunawasdunelsasms 9 (Rivera et al., 2001) Fufinannsanenendu
911 V. cholerae a’lSﬁuﬁ:ﬁa%fwmﬁwﬁﬁﬂﬁﬁmﬁmmﬂiﬁﬂiﬂgi V. cholerae non-01/non-0139
Tudswindau (Faruque et al, 1998) nM3szUInTecde V. cholerae Uizaﬁ’w?{uﬁﬂsﬁuagﬁ’u
aruanansavendelunisuuduaregsonludauandon V. cholerae avstugielsaiitaminis
uananeiugihluiiendoegludunadenlneldsunsaenentuiistosiunsnelsa uenaindl
Sunelsaudamnuanunsalunisnelsares V .cholerae Saieadaatunisassiulefidu (biofilm)
Foilddefiusunulanludaunnden Tnadeiiannsaasluloiduldazinmeiatulafuvedn’

aaa A

nelavseNuRvesdliddTinay q uaradluleiauvuiiediglunisegsenluaninuinaauily

o 1

wnzay uasiduamgddyvosnisnolsaluay SauhidenguiiadsiulefidulFasunusonts
yhanevessruugifutulasAeron1sinwfes Uiiiug nisusnuarnInTIandnuaEYes
V. cholerae fiugnanndauindos 1wy anmsnzia 3aianuddylunisuseduanudsveanis
AalsAgaanses191nnssulseniuems suideitennanBunelsafidfyuasdnumei
Rendastunsnelsa iy anuliwesujfoue wasnsassluleflduvesie V. cholerae flusnls
MnemIngaaniu 2. aswal wafildaineuitedagilimaueyaiimuinisventefias
Wasulufuaeiiugrelsaanmslesumsaneventu wazdeyailddldidumnmdunisniises

A5AALTIB V. cholerae 3NNNNSUSIAABIMSNZLas8 LU

33ELIANIY 27 (waun1Ax 2556 — WewA1AL 2558)

GGG YUYANLUNITIEINUNINGIRLAIVAIUATUNS
Ussameudszanauiduaela Usedntaudseuna 2556
Funynavil SCI560370S
QUszAA
1. ledausnuazduunito V. cholerae 1N wnInslaanly 4.410a1
2. \fensramBurelsaluide V. cholerae fuenld
3. iednudnunediieatesiunisrelsnvesie V. cholerae fuenld Loy
AnubieenUftiue wazauaunsalunisaseluleay
4. leFsuisusuuuuasfnifiduevenie V. cholerae fiuenld



NANSNAABILAZITAINANITVNIAADY

1. MSUENLAZAILUN V. cholerae INMNDIMNINLA

MsuEn V. cholerae anewnsnziainedmneglunananion asmalng  2.awan léun
AANAAALNAUIAUATNRIALYAG, MA1AABDILITIU, AAIALNEYATAMENINYINTSITUYR
UTIMedgasvauasuns, aataialvglu wazaaianieni S 125 fege Usenaumey 19
94 fegng, viln 19 fMegng, viey 8 AIeen9, Ual 2 AIeg1a uagy 2 F1eg1a Joudulduendod
anasdiu V. cholerae vuamsiaste TCBS agar tésuau 254 lelaian edudulne™s
PCR 31481 ompW luduthuunenuindu V. cholerae $1uau 100 leloan (m1519fi 1) Faun
PN WNSVZIA 55 fege Aadudosas 44) Fannninisfinwilulsemedaid fauisanen
V. cholerae lusmnsvsialdiiiosdosas 4.7 9 nfiegsenmsneianavun 230 fogas
(Ottaviani et al,, 2009) M3dwundlsnguaes V. cholerae onldduau 100 lolgiannuin
\Ju V. cholerae non-01/non-0139 s1unu 99 lolaian wavilu V. cholerae O1 §1uau
1 lolglan

Lﬁ@f\i’%mﬂmiﬂ%ﬂ%aﬂ V. cholerae finenlglagis agelutination wuindu V. cholerae
non-01/non-0139 §1uan 94 leletan wazilu V. cholerae O1 s1uau 1 lolatan uenainidl
V. cholerae 31UU 5 iaiszn,awﬁhjmmamﬁLLuﬂsﬁiﬁﬂﬁﬂlﬁé’aaﬁ%‘ agglutination Lo niidnuess
TalafluiuurguseSadndudossuundlsniuveaidodeds pCr Ingldlnsiuesaisume fudu o
G?J!ﬁwuﬁ’u,%jm;ldﬂ 5 lolwandu V. cholerae non-01/non-0139

2. MINTIVNENEULVRS V. cholerae Tinenldainanmsnsia
2.1 mim'ﬁl‘mguﬁtﬁm%’mﬁ’umiﬁa‘[iﬂ (ctxA, tcpA, zot, ace, stn/sto, hlyA, vcsV2
wae vasH)
nnsrsamBuiiisadestunisnelsasiig o iwn Bu cod, tepA, zot, ace, stn/sto,
hiyA, vesv2 wag vasH Tu V. cholerae % 100 Tolwan #1638 PCR wuin iWefiuenléynlolean
Laifigu ctaA, tcpA, zot uag ace WALIBU stn/sto, hlyA EL Tor (ET), vesV2 way vasH 31uiusevas
20, 94, 6 waz 96 AU Taglunmeaedld V. cholerae anefusumsguiiuenldangtaeidy
L%@ﬂw@u Tawn V. cholerae O1 wag 0139 %Qﬁﬁu CtxA, tcpA, zot, ace, hlyA El Tor (ET) Wag
vasH @ V. cholerae non-01/non-0139 fiawizdu hlyA ET, vcsV2 wag vasH (gih?i 1)



A19197 1 993U V. cholerae NuanliannoImsnglalszaneng 9

. uulelaian
IUIU 4 , g V. cholerae
FIAOIMITNZIE LaTunaaTiu $10E19 nAnazdy (ompW)
V. cholerae (TCBS)
1. N4 (n=94)
-AAAFALNAUIAUATUA ALY 26 57 30
-AAINABBILITYU 35 78 49
-a1nnalnglu 7 11 1
-AAALAIZ UL 24 42 16
-AANALNYATAENTNYINTTTTUY 2 6 0
2. viln (n=19)
-AAAFALYAUIAUATA [AEY 6 8 1
-AAINARBIITYU 5 9 0
-a1nnalnglu 2 4 0
-AAIALNNZ ] 4 7 1
-HANANEATAENSNYINTTTTUYA 2 2 0
3. o8 (n=8)
-AAAFALNAUIAUATUA ALY 5 11 0
-Aananalglu
-AAIALNNZ ] 2
4. Yan (n=2)
-AAIALNNZ ] 2 7 0
5.1 (n=2)
-AAIALNNZ ] 2 4 2

33U 125 254 100




M 12 34 M

1,500
947 bp (zot) 1,000
800
738 bp (hlyAET)
631 bp (vasH) 600

823 bb feast]
481 bp (hlyA ET)
453 bp (tcpA)
316 bp (ace)

500
400

300

200

100

Ul 1 msUsnguesdiunielselu Vibrio cholerae anefudunasgufiuenldangiae
Lane M: 100 bp DNA Ladder (GeneDireX, Taiwan)
Lane 1: V. cholerae O1, E\ Tor @ngwiug DMST16261
Lane 2: V. cholerae 0139 maﬁuﬁ: DMST9701
Lane 3: V. cholerae non-01/non-0139 maﬁuﬁ: DMST2873
Lane 4: reagent control
*PCR product Al#anTu hiyA ET (738 bp) wag vesV2 (742 bp) iilewian run wieru
iuenludaau

desnnilidosuiu 6 loluan fe lelawavmneian 7, 8, 30, 33, 34, was 35 filrNaauiu
A15R52ME hlyA ET Tne3s PCR St avhnstudulagds colony hybridization ifosainnis
neassdnludesiinsmageunruannsalunsaanssinidenunmede dau hlyA ET Sunuivily
nsaaneilindonuns uaziiiown V. cholerae s 6 lelstanunasaamdu hyA ET Snafelne™s
colony hybridization wui1dl 2 lelaan (lelsianvaneian 7 way 30) Tirauan (gﬂﬁ 2)

o o @

3'1]17; 2 wan1991 colony hybridization ¥84 Vibrio cholerae Fusnldanemsnzia Wielddu
hlyA EL Tor Juinsiadu (hlyA ET probe)

2 8

1: V. cholerae O1, El Tor DMST16261 (hlyA ET+); positive control

2: V. parahaemolyticus PSU3881 (hlyA ); negative control
3-8: V. cholerae lolaanunneias 7, 8, 30, 33, 34 Laz 35 AUa10U



INNANITATIVMEUTNLALITBIAUNITNBLIARIG 9 T19AU @WW15039ANaN V. cholerae
Menlanuguiuuvesnsidunalsala 8 nqu (A fs H) lnewedulng (72%) dneglungu F
Foluwdeniidu hiyA ET uwae vasH waziiiies 2 lelawan Alif8unelsannvliafingivasy

! I

(m31971 2) TequideniTafaunusiuiu 35 leloananusazndu (1l 3) iilevhmanaassdaly
2.2 mInagaunsaaediadanuaaaznisadseulviiadfiug (acithinase)

nsasamanuannsalunsaaieidiadoaundu V. cholerae funuiiduunainusiaz
nausuu 35 lelwan nuindeynleleandiiidu hlyA fannismsanilaegis PCR uazainnng
M32311lAe35 colony hybridization (lelgianvuneias 7 wag 30) (gih?‘i 2) fianuaiunsalunig
ganeudadonuns audeiinunstusiulngs colony hybridization udvinlsliidy hlyA $1uau 4
Tolaian (lolwanviunaian 8, 33, 34, uag 35) (gih?‘i 2) i1 1 lelmandianusoaaadndonundls
(lelganuuieiay 33) (115799 3)

\osmniides o 1 lolean (leluavmuneaas 33) LS8y A uifiauaiunsasans
WadoaundldFainisnsivaeunisadrveuledionsssiunumlunisaarsiioabon wu
wulwiiiadfig uiannwanisnedeunisasrseulsdiadfiuaes V. cholerae Tolsianilyfity
hiya  walelwiandiaunsaaanedadonundld (leloanmneias 33) wayliaunsaaans
dadoauadld (lelewannuieiay 8, 34, uag 35) wuindennleleianianuauisalunis
a¥raeulediadiualdmilouty fuiweulwidsdiledadefidnasulfidelolaaniladiitu hyA
fanuanunsoaanedinionuas

M15197 2 NguYes V. cholerae musuuuunsiiduiliiettaanunisnelsa

V. cholerae HANTINTIMEY -y
(lolaian) stn/sto  hlyA ET vesV2  vasH )

1 + + + + A
17 + + - B
1 + + - - C
+ - - - D

5 - + + + E
72 - + - + F
1 - - - + G
2 - - - - H

“V. cholerae nnteleannsanlinudu cod, tepA, zot wag ace

b
ET, El Tor
+: HTIANY; - M5



M13190 3 dnwaLYes V. cholerae Munuiguundnuiaznay (A-H) 39w 35 laloian

nay . MUY Hemolytic
T gunalsAnNnTIAINY glsn3u
@) Tolgian q activity
A1) stn/sto, hlyA ET", vesV2, 1 non-01/non-0139 +
B (5) stn/sto, hlyA ET, vasH 2,3,4,5 non-01/non-0139 +
6 non-01/non-0139° +
cQ) stn/sto, hlyA ET 7 non-01/non-0139 +
D (1) stn/sto 8 non-01/non-0139 -
E (5) hlyA ET, vcsV2, vasH 9,10, 11,12 ,13 non-01/non-0139 +
F(19)  hlyAET, vasH 14, 15, 16, 17 non-01/non-0139° +
18 01 +
19, 20, 21, 22, 23, 24, non-O1/non-0139 +
25, 26, 27, 28, 29,
30, 31, 32
G (1) vasH 33" non-01/non-0139 +
HE) - 34, 35 non-01/non-0139 :
“ET, EL Tor

“limuBunelsaynudiniingiaaou

WenkunIns19v8u hlyA 1ng3s colony hybridization waylsika hemolytic activity
Juuan

da o =~

Tanwaglalativuuvvsy

MnMsnsIavBuiiAedesiunstolsasieg wui V. cholerae nleluiavlaifiiu coa,
tcpA, zot war ace uMidesiurudevar 96 8w hiyA ?jqaamﬁé’aﬁmm%’ﬂiuﬂi L‘VIF@‘L!LaEJ
fifinw V. cholerae non-O1/non-0139 (Singh et al., 2001) uaﬂmﬂumwmwu hlyA “UENL‘UEJ
$1uu 2 Telaavlilanansansranulideds PCR udnsaanuldaaeda colony hybridization vl
anilnsnnanninisivasunasdsuinadlelndnseusnailnswedinig Su A \Jubudid
unuvlun1sadna EL Tor-like hemolysin Feflnalunisyiatewdindenuns waziidawlunisviali
Wnlsaluszuumaiuemswazlsngaa1sese (Menzl et al, 1996; Saka et al., 2008) 31NN"3
nadeunsaatedindonunmesunslunisvaassiinuii V. cholerae #ifidu hiyA nnlelwiani
amuansalunmsaanedindenuns uaziinaulade fideswau 1 loloiandslaifitu hyA uadl
mnuanselumsaasdindonuns veioraduldldindelelsandindniltuduiitunumlunis
aaneinidonuns Ineansfivdu q Afunumlunisaansdadoaundfiisisnuuideuntd laun
lecithinase LEC, V. cholerae O-thermostable
hlyA

hlx-coding hemolysin, hemolysin (Il),

hemolysin ~ (Vc-OTH) uagNAG-rTDH LJudu wiannn1snaassinuii e lidfidy



wiannsadanedindenundlduazldannsagarodadenundls  fanuanunsalunisadie
wulwiiadtiualaliunndneiy eghalsimuasiivinanililgfdnlunisduasuauaiuisaly
AN9nalsAUaa V. cholerae (Richardson et al., 1986; Yoh et al., 1986: Nagamune et al., 1995;
Fiore et al., 1997; Fallarino et al., 2002)

UBNINNSATIINUEY hlyA wds nMsAnwidanuin V. cholerae Tinonldsiuudosas 20
waz 6 §8u stn/sto waz vesv2 (T35S) mudidu Salndifsaiuauideves Rivera wazaus
TuT w.a. 2544 Fansranudu stn/sto 1u V. cholerae non-O1/non-0139 fiugnaindawindeuly
UseinAus da saunudesas 28.2 uaziisnea1uain Rahman wazaazlud w.a. 2551 Sansranuiy
Fiiatosfusyuu T35S(vesv2) lu V. cholerae non-O1/non-0139 fiwenaindswindeuly
UssinAadinamasiuiuesay 11.9 ag19lsfnunisnsiamdudiisatesiuszuu T35s lu
V. cholerae 17iLLsﬂiéfmﬂ?ﬁﬁamw;:Iﬂwiuﬂizmﬂ%mﬁ& wudn fidesuaunniedesas 31.5
fiBufanann (Chatterjee et al, 2009) 3udululedn T35S asiivadestunisnelsaves
V. cholerae uena1ni V. cholerae inanldarnemnzia Tunsnaassidulngfitu vasH
(T6SS) (Fawas 96) Fan15@nw1 V. cholerae non-O1/non-0139 ﬁLLﬂﬂié’ﬁﬂﬂQ’fJ’;&MﬂﬁzL%ﬂ
ludZenuindnlng ity vasH (Marin et al, 2013) feuunumaesdu vasH Tunisielsa

s

Femsfinsnudoluluewian firaulafie e V. cholerae non-01/non-0139 anewug
wmsgu Auenldndtedlflunsmnassd §8u AlyA, vesv2 war vasH Bswuguuuunis
UsnguasBusia 3 ludedtuau 5 leluan (ngu E) Ssaonndastuauifelulssnadudiefiing
V. cholerae non-O1/non-0139 flusnangielsagaanses (Chatterjee et al., 2009) fuide
nauionaiununddelunsiiliAnlsagennsesald

nsAnuASIENUT V. cholerae O1 Bswenldnemnavzialififufiisatosiunsadng
a1sfiweing q finulu V. cholerae O1 anestugszuin vtlvisiudn V. cholerae 01 lelmianil
9199g8ldurilnua1n V. cholerae non-01 filiiad1sansiiy usldsunisanenenduiinuaunis
a519 O1 antigen NIUYNN9NTEUIUANS horizontal transfer (Karaolis et al., 1995) Lﬁ@ﬂi}’lﬂ%i&ﬁﬁ
Fannsfnusuiuuaefuiiisuovondelunisvnassiuandliifiuil V. cholerae O1

lelganildneglunguifieniu V. cholerae non-01/non-0139

2.3 anulivesasesufyius

nsnsivdeumulides Uf¥uglu V. cholerae @awnudnuiu 35 lalgian wuin
Wennlelgianlisasinasusuniaea (chloramphenicol), laluswasns@u (ciprofloxacin),
Talasfionanlea (cotrimoxazole), yaswaone13u (norfloxacin) kag Lo laady (tetracycline)
1 < 1 a dy v ci’ 1 aa a . o
pgnslsAniunudn Jiwe 5 lolvian (Fovaz14.3) Aedssiuoni@adu (ampicilin) waz 8 lalaian
($o88222.9) liunansdesueuigadu (m15199 4)



A58 4 wuulauaubsesuftiuglu V. cholerae 91uau 35 lolsian

] ax 1
wuuwruAlses U Tug

nuneavleloian
Af\/\P2 C CIP NOR SXT TE
8, 16, 25, 33, 34 R S S S S S
18, 21, 22, 24, 26, 28, 29, 31 | S S S S S

1,2,3,4,56,7,9, 10, 11, 12, 13, 14, 15, 17, 19, 20,
23,27, 30, 32, 35

1 EA aa | aa | aa

R, AosaeUTiuy; |, Livunansdesnufue; S, hineeujiiuy

2 Aa a a & a a
AMP, upui@ady; C, Aasusuiniaaa; NOR, uasndsnandu; C, laluswasnandu;
SXT, lalassiananlea; TE, wndlopdu

MnuanIsnaaeskandliiiunuannsalunisiedesniiiuses V. cholerae
Tudsndou Ssaenndesiunuddelulssmaduie (Garg et al, 2000) wazudTefiAny
V. cholerae non-O1/non-0139  fluentdarninlunziaaivludssmaaidy fisrea1udn
V. cholerae flusnldnesesnouifaduluofidusifias anuausalumstesufius ity
Aeadeafiunisil R plasmids (Amaro et al, 1988) uwenanideiinssenuieatunisaoen
UjTauglu V. cholerae TudsuindouinAsadesiunisaienenduiiunisnseuiunis
horizontal transfer (Zhang et al., 2009)

2.4 msarsaanadusamlsd, lulafiduBameiufiouazunaquitufinvounan
NMIRTINEBUNITATNAIINEALEAALIALU V. cholerae 1881115 congo red agar WUl
et 35 Telwian annsnasrsansneduranilsdld Tnsannsaadaléffgamgl 30°C dunmain
Advesdlaladl (3U7 3)

(A)

o

flgaumgll 37°C (A) uaz 30°C (B)



10

nsmageunsadalulefidudaneiiuia wui Sdesuau 32 leluaniiannsn
asrsluloftauld Tnefldnnsganduuasil ODs, ogfluting 0.18-4.03 wasideiifdnwaslaladuuy
vgvszaiiulefidudaniziuitliunndsanidedifialaduuuiFeu (p=0.314, Mann-Whitney
test) (gﬂﬁ 4)

nsnadeumsadslulefidudnaauituinveaa wuin Weiileladuuuuuguse
asluleftduunaquituinvesvadldunnindeiiflelaiuuuiiou (Ui 5)

p=0314
,€4- .
c
E °
.‘5;
5
o 29 .
8 .
a
O 1 4 ¥ .
——
L]
0

Smooth Rugose
(n = 30) (n=5)

JUN 4 Ysuaunisaeluleflduganisiiuily we Vibrio cholerae Nildnwaglalailhuuiiey
(smooth) wagwuUUIUTE (rugose) LUFAEALARAIALATETBY ODszo NAIINNTNARBY 3 ATS
AULALLUITIARIANTEEFIUYRY ODsy Mltausagngy

1 2 3 4 5 6

sUft 5 nsadululefidunaauilufveamaives Vibrio cholerae ildnumslaladl
WUULSEU (smooth) kagluuv3use (rugose)

1: V. cholerae O1, El Tor DMST16261 (smooth colony)

2: V. cholerae lolwianysneiay 6  (rugose colony)

3: V. cholerae lolwianusneiay 14 (rugose colony)

4: V. cholerae lolwianusneiay 15 (rugose colony)

5: V. cholerae lolwianusngiay 16 (rugose colony)

6: V. cholerae lolwtavmanalay 17 (rugose colony)
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Tulefduduiadeiifinnuddolun1sviild V. cholerae anunsanumiuseduindousig
9 Ieuazddndumsfinanuaimisalunisinzindudildvesny (Zhu and Mekalanos, 2003)
nsfnwimuiudennlelaananusoadisasnedusaailsdld egslsfio donaasunisadily
TeflduBmmeituin nuindeusarloluaniimuanuisalunsade lulefiduunndnaiu wazuidle
Twavldanunsadmnisituialédiornasdunautan Jadesne 9 wu fud wie waddndu
(Mueller et al., 2007) wenanimuindeifanuuslealaduuurgsasslulefdudammeuili

[V
v

uanssniedifidnunlaladuuudou Midoendunemededldlunisinuidunadadld
TunsAnunisadslulefduaniefiuiudnavesnismaasunisaislulefidulnaquituii
vounmlunuiteiaonedostunuitenounihifuandiifiuindeiiaidelatuuugsydin
Tngjavasslulefidudnaquituivesvaildnnnindeiiaslaladuuudeu (vildiz et al., 2004)

3. MIANYIFULUUBBNANABWEDY V. cholerae 1a835 AP-PCR uaz ERIC-PCR
nsfnwgUuuuateiniAdwely V. cholerae fiawnudiwiu 35 leleian 1neds AP-PCR
uaz ERIC-PCR wut 38 AP-PCR Bsldlwsiued 2 Isunuuanefiunifiuovesdomunuunnsaiy
Aevemua lnefido 2 leloaniifsuuuuaeiuimduemiioutu (ane 23, leloanmuneiay 23
uaz lane 31, lolwiavmneian 31) (3U7 6) nsdnnduveadelnsendosuuuuaeRuifdueain
7 AP-PCR wuhlsianinsnuansauduiusveadeluuiaznaulfesnedniau (U 6) 4R ERIC-
PCR TWisUuuuaefisnifiSuoveadofunuuanssfuiaun (GUA 7) uag3s ERIC-PCR uandli
diudsnnuduitusvendeaenadosiunisiidunalseuinninis AP-PCR Tnslanizetsbatefia
sUuuvvesBunelselungu B, E wag F (57 7)
3B AP-PCR way ERICPCR L1374y wazsanii Tunsnwannuduiudues

=

V. cholerae ngondieguuuanefiunimidure 3935 AP-PCR azofelnswesaeduy o Wsnduien
TumsidhdusuAduewiuuuiilemudueuuugy @it ERICPCR agldlnsiweidumefudu
ERIC sequence ﬁwuiélﬂaﬂm%aﬂaju enteric bacteria Wag vibrios (Penner et al., 1993; Rivera
et al., 1995) Rivera lazAty 1951891143130 ERIC-PCR - @11190L8NALLANAINT8Y V. cholerae
Feadraansiie (ctx’, zot) wag V. cholerae fldadreansie (ctx, zot) b9 (Rivera et al.,, 1995)
nsAnwASainu 35 AP-PCR IﬁgﬂLLUU%LSuLasuaqL%@éfmmuﬁmﬁauﬁuﬁﬂmu 2 lolgian usio
ERIC-PCR IﬁgﬂLLUU%LSuLmeL%@éfmmuﬁyﬁmummnmqﬁu wazihaulannnsdnwaded Ao 33
ERIC-PCR an3nsauansnuduiugues V. cholerae filiassansiivléaanadosiunisiitunelsa
e q Fenansliifiuindefififunelsalndidsstuorsesidusndnuianundaieaiu
Iﬂamﬁi’mmmimmLﬁ??aﬁﬂﬁﬁmﬂﬁ%’uﬁuda‘[iﬂﬁaquﬁs@udaisﬂié’ Feids ERIC-PCR Sl
Biawnsnthlulilunsfnwanuduiusmisiugnssuves V. cholerae filiiadansivldiitold
Judeyalumsfnwimeszuinine) wagdszidiuanudedunisiinlsagaasziniiisadesiu
FuusgnueInig
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UM 6 gULuvanefiuniALduleuay dendrogram was Vibrio cholerae #1l#a1n35 AP-PCR

WiguWiguAunsImunngy V. cholerae mugunng1any
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BUYLAY 36: V. cholerae O1 DMST16261
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Abstract

Seafood has been identified as an important source of Vibrie cholerae in Thailand, especially in the Southern
coastal region. In this study, we isolated and characterized V. cholerae from seafood obtained from several
markets in Hat Yai city, Southern Thailand. A total of 100 V. cholerae isolates were obtained from 55 of 125
seafood samples. The dominant serotype was non-O1/non-0139. Polymerase chain reaction (PCR) analysis was
used to detect the presence of pathogenesis-related genes. The sm/sto and hlyA El Tor virulence genes were
detected in 20% and 96% of the isolates, respectively. None of the isolates were positive for the cixA, icpA, zot,
and ace genes. Only 6% of the isolates carried the T3SS gene (vesV2); however, the majority of the isolates
(96%) carried the T6SS gene (vasH). Representative isolates (n=35) that exhibited various virulence gene
patterns were randomly selected and analyzed for their hemolytic activity, antibiotic susceptibility, biofilm
formation, and genotype. Hemolytic activity using sheep red blood cells was detected in only one of the hlyA-
negative isolates. Apart from ampicillin, all isolates were pansusceptible to five test antibiotics. Biofilm pro-
duction was observed in most of the isolates, and there was no difference in the presence of a biofilm between
the smooth and rugose isolates. Using the enterobacterial repetitive intergenic consensus—PCR method, clonal
relationships were observed among the isolates that exhibited identical virulence gene patterns.
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Distribution of Virulence Genes and Molecular Fingerprinting of Vibrio cholerae Isolated
from Seafood

Preeprem, S., Sermwittayawong, N. and Mittraparp-arthorn, P.

Department of Microbiology, Faculty of Science, Prince of Songkla University, Hat Yai,
Songkhla, Thailand

Vibrio cholerae is inhabitant in aquatic environment. Human can be infected via drinking water
and/or consumption of seafood contaminated with this pathogen. In this study, one hundred and
one V. cholerae strains were isolated from 105 seafood samples marketed around Hat Yai,
Songkhla Province, Thailand. These strains were confirmed by the presence of V. cholerae
specific gene (omplWV). Of 101 isolates, 94 were identified as non-O1/non-0139 serotype and 2
were identified as O1. Remaining 5 isolates were found to be untypeable because they form
rough colonies. The presence of 6 virulence genes encoding cholera toxin (ctxA), toxin
coregulated pilus (tcp), zonula occludens toxin (zot), accessory cholera enterotoxin (ace), NAG-
heat stable enterotoxin (stn/sto) and hemolysin (hlyA) was analyzed by PCR. The ctxA, fcp, zot,
ace, stn/sto and hiyA genes were presentin 4, 1, 1, 2, 20 and 95% of the isolates, respectively.
However, four strains of non-O1/non-0139 were negative for all genes. Interestingly, two strains
of non-0O1/non0139 were positive for ctxA gene. Based on the distribution of 6 virulence genes,
all isolates could be grouped into 7 groups (A - F). Group A (ctx’, tcp®, zot", ace”, hlyA*), group
B (ctx”, hiyA"), group C (ace”, hlyA”), group D (stn/sto”, hiyA™), group E (stn/sto’), group F
(hlyA*),and group G (negative for all genes) composed 1, 2, 1, 18, 2, 72, and 4% of total
isolates, respectively. Molecular typing of 28 representative strains from each group was
performed by arbitrarily primed PCR (AP-PCR). The result showed that all V. cholerae strains
belonged to different clones. Thus, this study demonstrates the presence of virulence genes in
various strains of seafood-associated V. cholerae isolates which high genetically diverse. These
strains may act as an environmental genetic reservoir of virulence genes which might contribute
to the emergence of toxigenic V. cholerae.



