METHOD OF DETECTI NG | DENTI FYI NG AND COUNTI NG ENTERI TI' S VI BRI O USI NG GENE
(rpoD) SE- QUENCES ENCODI NG RNA PCLYMERASE [err] 70 FACTOR. Abstract: It
is intended to construct a high-perfornmance specific geneédmy#4ati on
-primer for detecting, quantifying and identifying enteritis vibrio which
has practically satisfactory anplification efficiency and anplification
specificity and shows a low possibility of judgnent error. The base :
sequences of RNA polynerise [err]70 factor rpoD genes of a standard strain
of Vibrio and enteritis vibrio st I e a toxin gene-containing
strain and a toxin gene-free straiggﬁgﬁgéégﬂgié&%ed and the systemc
relation- ships anong themare clarified. Thus, bases characteristic to
enteritis vibrio are identified and a highly specific probes having these
bases a . | A fi i.on primer having high specificity and high
aanifiggf?gﬂﬁgﬁ'?g?éﬁk 8@%&% e designed: 26 January 2006 Title of
the I nvention Method for Detecting, ldentifying and Counting Vibrio _
- parahaenol yti cus using Gene (rpoD) Sequence Encodi ng RNA Pol ynerase a70
Factor Rebab | rEn +PL f - Field of the Invention The
pr esent inventi0E¥$§%§Fggq?%qi%%%%?gﬁ%ﬁgécggentifying and testing ‘
m cr oor agani sns and pat hogeni c, m crobes using genes, and particularly,
testing Vibrio parahaenolyticus. The present invention relates to a method
for rapKdBy> iPleh546-CHg and testing Vibrio parahaenol yticus that causes
- food poisoning in the sutmer season, so that the field of the present
i nvention includes food processing, public' health and clinical |aboratory
testi.ng. Background Art At the site of food hygi ene control, Vibrio
parahaeﬁ%ﬁ%&icus is currently tested based on biochem cal phenotypes.
Accordi?g to the inspection guidelines for food hygiene, test sanples are
i nocul afEH#”and cul tured on TCBS agar nedia so as to obtain the thus forned
greeni sh blue putatively positive col onies which are unable to degrade
saccharose, and then various tests to identify the biochem cal properties
are congﬂﬁbegz on the greenish blue colonies for determ nation. However,
there are many problens in conducting the tests' to identify the
bi ochem cal properties at the site of food mnmanufacturing control because
the tests. require acconplished techniques and a great deal of tinme .and
| abor . <17oorPleentPn O €gl1 the defects of the standard tests to identify
t he biochem cal properties, devel opnent of a test nethod using genes has
been attenpted for the purpose of detecting and identifying Vibrio
parahaenol yticus accurately, rapidly and sinply. Di scl osure of
| nvent i<@d0THe foll ow ng test nethods using genes for testing Vibrio
par ahaenvol yti cus have been devel oped so far, but they involve various
probl eff@l1¥di07exanpl e, PCR priners have been devel oped for detecting Vibrio
26 January. 2006 parahaenol yticus using as a target gyrB gene which encodes
DNA gyfﬁ§£>&mgubunit (Japanese Patent Application Laying-Open (Kokai) No.
109- 2527 | ied and Environnmental M crobiology, Vol.64, No.2,
P.681-é§g§keﬁgﬁﬁ§gﬁﬂo K SYsi ners are prepared by assuning sections of
sequences which are different between Vibrio parahaenolyticus strain ATCC
17802 and Vi brio alginolyticus strain ATCC17749 as specific, as a result
of squaﬂgglanarysis conducted on the gyrB gene of each single .strain. In
ot her words,” the primers have not been prepared based on the understanding
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the - two strains. Hence, these priners have also not ased on
t he urmtertateasdi ngcatcafin Q@Mbgmbﬁagt@ggfgﬂggdga%c%§§§§kéyu§#gg ch R ggne
sequence, so that the range of speﬁ%f|0|ty i's.unclear. tﬁe ot her "hand,
there is anot her detection method ticing a toxin gene of Vibrio

par ahaenol yticus (Japanese Patent Application Laying Open (Kokai) No.
4-293486). It is long known -  that Vibrio parahaenolyticus is divided into a
type having a toxin (Thernostable direct haenolysin: TDH) which causes




(s70sS : ACJACTgACCCggTACgCATgTA and s70sR ATAGAAATAACCAgACOTAAQTT

descri bed in Japanese Patent Application Laying Open (Kokai) No. 8-256798)
previ ously added to the above universal priners for rggép§@HEY%@6Qriners,
ABlI PRI SM Bi gDye Term nator Cycle Sequenci ng Ready Reaction Kit (Applied
Bi osystens) and GENE MATE thermal cycler (ISC Bi oExpress). The reaction

| uti h tinal vol f 20 111 by nixing 20 ng of
o . 2 BARItRRE Db fitahBedl it ol P YT Aot GrcRghog aRRRBton 0 v
Th | Lsting of heating at 92C for 10 mi d
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phyl ogenetic trees were constructe e nel ghbor - joihing e

Bi ol . Bwalgadpdagd aghbatrftct %Qﬁcéfl?a@arbeh%%gt%atghea&QEQ%& dislangtet 780
cal cul ated wth PHYLIP conputer program package and Kinura's 2 - paraneter
model (atchbtgaalgvotaaagddED)cc¥okegd6, No. 2, p.111-20). As a resultggyt was
shown that all the strains determ ned as Vibrio parahaenol yticus
containing toxin genes (tdh or trh) and a type strain (IFO 12711 T)

t oget her conpose an i ndependent nono phyletic group, in the strains of the
genus VFBI§D 2 (see Fig. 1). Therefore, it was suggested that constituents
of bactg%i belonging to this phylum should be deternined as Vibrio

par ahae 1@%'

ﬁ@ﬁs.,hbxt, for 64 strains which had been isolated from food
sanpl es ﬁﬂﬂbhﬁrn1Vibrio par ahaenol yti cus-1i ke greenish blue colonies on
TCBS agé ) (NI'SSUI PHARMACEUTI CAL CO., LTD), the nucleotide sequences
of rpoD e e m ned by procedures sinmlar to those used for the
type st?%ﬁﬁéﬁ¥gﬁﬁﬁﬁﬁéﬁkﬁﬁﬁfgﬁenetic anal ysi s was conducted. Figure 2 shows
the results. 11 out of 64 strains anal yzed bel onged to the phylum that
shoul d be determ ned as the above Vibrio parahaenol yticus. To verify the.
resul t s¢gfo>t he gene anal ysis, biochem cal properties were identified by
perform ng exam nation according to the primary and secondary
i'dent i f{223Di Desdragt sordegCAIigd ci 5] thguenéstelbhigesud or food inspection.
Specifically, the primary identification test was perfornmed for each of the
par anet ers ofequendasmonkatibise/ speclthepsthatdeyigeiat i on ability using TSI
media, gas generation ability upon glucose degradation, hydrogen sulfide
producti on altanolytiqusdol e productioon ability using SIM nedia, indole
pyruvic acid production ability, confirmation- of notility, lysine _
decar boxyl ase activity, Voges-Proskauer test and salt-tolerance (0, 3; 7
and'lO%?EﬁgH%; the secondary identification test was perfornmed for each of
et

the - pa rs of ONPQ ornithine decarboxylase activity, arginine
dehydras% activi%& an fermentation ability for various sugars (arabinose,
mal t os&C FRTAAE, BEFRDLIEEA. CBILFETIRa TRt ER2E naggrded tat aceaartigag 60

ch Ln t i id i.ficat]j test, Vibri r ah | yti
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salt-tol erance , 3, 7 and secondary

confi r gBtdeirath ohgetWichEd 0y@w@99€wpb¥§d%§g»ﬁ§am%caOrbaé(@gctagg kgp! owi ng

~ properties: ONPG negative; ornithine decarboxylase activity, sitlve;

ar gi ni sevidgloyds asgcehiyi tYgcaalsad | ¥ry-2ugpt herdVBRYAL T RRadRiabhY 420

(arabi nose, positive; naltose, positive; inosit, negative; Xyl ose,

negat i yengesahygi arwigegadt vesackRADL emriRSttyy CxtIBARPEE, WPt YE: 4k@cCt ose,

negative and saccharose, negative). The above bi ochem cal exam nation

- reveal gaycakatapniyaaygasytr arcpyavhkeh diagabegyy detdgtadwés ogpd ey yapdshel onged
to the phylumthat should be determ ned as Vi brio parahaenolyticus '

accor ditvg tgeathecypryegt tyss atanghysis Dfgccpadlyenacdet gatieairptpety agodVi brio

par ahaenol yticus. Therefore, it . shown that Vibrio parahaenol yticus

groups can be distinguished and idéentified accurately by analysis of rpoD

gene. To establish a genetic screening nethod capable of detecting only

Vi bri o- parahaenol yticus constituents, the follow ng procedures were _
perfornmed. First, to clarify differences in nucleotide sequences anong the
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Applicag%*%;ﬁg: The rpoD gene priners and probes of the present invention
are exc nt“in terns of detection. accuracy because they have been

desi gnegd, pased,on a thorough understanding of the phylogenetic relation

- wWith Vibrio parahaenol yticus, by which inprovenent of .the specificity has
been st ughiad - rpoD gene priners and probes are of great
advantéggm?b?'%¥$%%%8%§?%% ?on under conditions where bacteria are not
isolated fromfood, and allied bacterial species exist together. Free text
in Sequence listing SEQID No.s 9-12 are priners. Present specification

i ncor pot4goes7by reference contents of specification including clains and
drawi ngs of patent application nunber 2001-235806 filed in the Japan Patent
O fi ce ghtadogery a8{agifp@d on which priority is clainmed. 26 Januaryg2006
Clains Caim1l A fragnent of a gene represented by SEQ ID NO | that can
be used for designing specific gene-anplification priners or probes, which
conprises._an nucl eoti des, unique to the groups of Vibrio

parahaéﬁﬁp§t cus, of position Nos. 33, 93, 102, 123, 141, 147, 148, 192,
198, 20?11% - 229, 234, 243, 259, 261, 264, 267, 270, 384, 390, 501, 594,
597, 6§ , 7X2, 735 and 798 in the gene (rpoD) encodi ng RNA pol ynerase 670
factor<gg:§§ﬁM}D NO 1 in the Sequence Listing. Claim2 A gene

anplifi %I primer, which conprises a strand consisting of 15 or nore
consecubi Ot | cont ai-ni ng any nucl eotides, unique to the groups of
Wbrio!dé%)%fawhgglfro ﬂl‘?gﬁtsl,"%éf position Nos. 33, 93, 102, 123, 141, 147, 148,
192, 198, 204, 223, 229, 234, 243, 259, 261, 264, 267, 270, 384, 390, 501,
594, 597, 633, 712, 735 and 798 in the gene (rpoD) encodi ng RNA pol ynerase
670 faeqgy> @f SEQID NO 1 in the Sequence Listing, or a conplenentary
.strand corresponding thereto.. Caim3 The gene anplification primer of.

cl aim ZitapiiteBe U gadtdR0i On containing at a high frequency po;é'oti ons

uni que to Vibrio parahaenol yticus as specified in aim2. Caim4 The gene
anpli-fication primer of claim3, which conprises a strand containing ‘
nucl eoti des of position Nos. 259, 261, 264, 267 and 270 of SEQID NG 1 in
t he Seflidc@® Listing, or a conplenmentary strand thereto. Claim5 The gene
anplification prinmer of claim3, which conprises a strand containing

nucl ecfdldes44f position Nos. 141, 147 and 148 of SEQID NO 1 in the

- <212> DNA

© <213> artificial sequence

45




Sequence Listing, or a conplenentary strand thereto. C aim6 The gene
anplification prinmer of claim3, which conprises a stran cont ai ni ng
_nucleatides of pasition Nos. 192, 198 and 204 of SEQ I D pangaty 0§ |
Sequence Listing, or a conplenentary strand thereto. Caim?7 The gene
anplification prinmer of claim3, which conprises a strand containing
nucl eot i gg >of9 position Nos. 223, 229 and 234 of SEQID NO 1 in the

Sequence Listi'ng, or a conplenentary strand thereto. Caim8 The gene
anplificati.o iner..of claim3,.. which conprises a strand containjng
nucl eot i %ée acgiggé%g?%tgfg%g%sgpwzfgﬂ% %?%Sgg

BEGED NO 1 in the Séfuence
Listing, or a conplenentary strand thereto. Claim9 The gene anplification
prinmer.of claim2, wherein a nucleotide at the 3 termnus is a Vibrio
par ahaenglpbi ¢4is- uni que nucl eotide having a position nunber -18 26 January
2006 specified in Caim2. Claim1l0 The gene anplification prinmer of claim
2, whiclkxqnppsses 5'-agarcttcgtctgactgatt-3', or a conplenmentary strand
corresponding thereto. Caim 11l The gene anplification prinmer of claim2,
whi ch commebspigs 5' - aagaagacct agaagatgat-3', or a conplenentary strand
correspondi ng thereto. Claim 12 The gene anplification prinmer of claim2,
whi ch coigiB8l sestificiLlagen@agecaaccgegact-3', or a conplenentary strand
corresponding thereto. Claim13 The gene anplification primer of claim 2,
whi ch conprises b5'-ctgarctgtctgaarctcaa-3', or a conplenentary strand
correspondi ng thereto. Claim 14 The gene anplification prinmer of clain2,
whi ch c8ApPr sids 5' -gttaccagtgaatagggca-3', or a conpl ementary strand
correspondi ng thereto. Caim15 The gene anplification priner of claim?2,
whi ch c8ffiGieasc ceetaceesft whecagt gaat agg-3', or a conpl enentary s23 and
corresponding thereto. Caim16 A nethod for detecting, quantitatively
determ ning or identifying Vibrio parahaenol yticus, which uses the priner
of any 821§q>0f 1CI aims 2 to 15. Caiml1l7 A kit conprising the priner of any
one of m; 2 to 15. Caim18 A probe for detecting, quantitatively
determ ping qp identifying Vibrio parahaenolyticus, which conprises 15 or
nore consecutive nucl eoti des cont.aini ng any nucl eotides, unique to the
groups -@#19M Pgao parahaenol yticus, of position Nos. 33, 93, 102, 123, 141,
147, 148, 192, 198, 204, 223, 229, 234, 243, 259, 261, 264, 267, 270, 384,
390, 504213594rtH9¢iab3skquédde - 735 and 798 in the gene (rpoD) encodi ng RNA
polynmerase a70 factor of SEQID NO 1 in the Sequence Listing. Abstract
To prepare high-performance specific gene-anplification priners for
detecting, quantitatively determning or identifying Vibrio
par ahaes#®0yt 1tus having | ow possibility of mis-identification and
practically sufficient anplification efficiency and anplification
speci f iai2g§aataps cpagacedes estitingeritarhecoaitteatti tettsequences of rpoB4genes
encoding RNA polynerase [err] 70 factor of type strains of the genus
Vibrio and of stock strains of Vibrio parahaenolyticus (strains containing
and th(@?optn)# containing toxin gene); elucidated the phylogenetic
relati o, “and” i dentified nucl eotides which are characteristic in Vibrio
par ahae&ghytéscus, t hereby enabling the design of probes containing them and
havi ng igh specificity, and prinmers for gene anplification having high
speci f'é@%y d excellent anplification efficiency. 26 January 2006
SEQUEN I NG <110> Nichirei Corporation <120> ldentification of V.
par aha t, QLIS 30> 546- PCT <140> <141> <160> 12 <170> Patentln
Ver. 22%%{2&]{%??@1%@%% <212> DNA <213> v. parahaenpl yticus <400> 1
act'cgcraag gcgaaatcga catcgcaaaa cgcattgaag aaggtattaa ccaagttcaa 60
tcgtctgttg ctgaataccc tggcactatt ccttacatcc tagagc-aatt caggcagaag
arcttcgagd> qactgattta atctctggect ttgtagatcc gatacagcwy cgccaaccgc
gactcacatc ggttctgarc tgtctgaarc gaggaagacg aagaagacct agaagat gat
gaagar ageghadt §aCORichegtHAgERA0Al g taggtattga yccagagcetr gcgcettgaga
aattcaacca acataccaaa atcttcatct agcgatcaat gagtacggct acgacagecc
tgataargtt 120 tgacgctgac tcaattagaa agatgaytcr gctacgcagc gaaagcaacc
180 240 300 360 420 1/5 gttgctaacg aaatgatgct gaccacctag tgaacgaact '
atcatgaagt ctgtggttga actggtaacg aatcaagtga .gctgagaaaa tcaaacgtaa
att'gaagaag agacatntct rgacgtattc tcgyacwgca - atacggcaaa tgcatggcta

- cgaagaagag aaacgtacar aaaacagttc 480 agaacgtttg 540 - tgccctattc 600

. caagccatac 660 gttaaaaatg 720 .tcggatgtct 780 atcggtgaag cgaaagcacg
ccgtgcg <210> 2 <211> 807 <212> <213> Artificial Sequence aaagaattcc
atggat cgcg atgccgaaga gacgagatcc atccgtcgtt aacattaaag gtctaacacc
ttcgtactca aatcgttyat tngcatctga -caatckckaa acatcagccg <220> <223>
Description of Artificial Sequence:consesus sequence anong Vi biro spp. ot her






