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range of m croorgani sns have been cl assi'3 'Eg t hogenic, attention has
primarily focused on a few bacterial gr h as Escherichia,
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can be effective fofagivaltprigrodyots; and thiehenitoriog) ofdnvizornsenead medinioech a8f speci es
within a particul arground water. Increasing stringency in regulations which apply to microbial
contamination have resulted in a corresponding increase in industry resources
which must be dedicated to contamination monitoring.
20 Of greatest concern is the detection and control of pathogenic
microorganisms. Although a broad range of microorganisms have been classified
as pathogenic, attention has primarily focused on a few bacterial groupings such
as Escherichia, Salmonella, Listeria and Clostridia. Typically, pathogen
identification has relied on methods for distinguishing phenotypic aspects such as
25  growth or motility characteristics, and for immunological and serological
characteristics. Selective growth procedures and immunological methods are the
traditional methods of choice for bacterial identification and these can be effective
for the presumptive detection of a large number of species within a particular
genus. However, these methods are time consuming and are subject to error.
30  Selective growth methods require culturing and subculturing in selective media,
foliowed by subjective analysis by an experienced investigator. Immunological
detection (e.g., ELISA) is more rapid and specific, however, it still requires
growth of a significant population of organisms and isolation of the relevant
antigens. For these reasons interest has turned to detection of bacterial pathogens
35  onthe basis of nucleic acid sequence.
It is well known, for example, that nucleic acid sequences associated with
the ribosomes of bacteria are often highly conserved across genera and are
therefore useful for identification (Webster, U.S. Pat. No. 4,717,653 and U.S. Pat.
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fragments of the protein Ompabhkiown to be hxghly conserved throughout gram-positive genera.
Atlas et al. (EP 517154) teach a2 nucleic acid hybridization method for the
detection of Giardia sp. based on designing probes with sequences
complementary to regions of the gene encoding the giafdin protein. Webster et al.
20 (U.S. Pat. No. 4,717,653) has expanded upon the use of IRNA in disclosing a
method for the characterization of bacteria based on the comparison of the
chromatographic pattern of restriction endonuclease-digested DNA from the
unknown organism with equivalent chromatographic patterns of at least 2 known
different organism species. The digested DNA has been hybridized or
25  reassociated with ribosomal RNA information-containing nucleic acid from, or
derived from a known probe organism. The method of Webster et al. effectively
establishes a unique bacterial nucleic acid "fingerprint” corresponding to a
particular bacterial genus against which unknown "fingerprints" are compared.
Similar methods have been use for the detection of E. coli 0157:H7. For
30 example, Samadour (J. Clin. Microbiol. (1995), 33(8), 2150-4) teaches the
detection of E. coli 0157:H7 by restriction fragment length polymorphism using
Shiga-like toxin genes which are conserved between the 0157:H7 serotype and
shigella. Similarly, Ramotar et al. (J. Clin. Microbiol. (1995), 33(3), 519-24) and
Fratamico et al. (J. Clin. Microbiol. (1995), 33(8), 2188-91) teach PCR based
35 methods for the detection of conserved 0157:H7 genes encoding either shiga-like
toxins or verotoxins.
The methods described above are useful for the detection of bacteria, but
each relies upon knowledge of a gene, protein, or other specific sequence known a
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bacterial group. AnEtd)-+ 4. o iy Genet. 342, 314, (1980)). RFLP genetic markers are
particularly useful in detecting genetic variation in phenotypically silent
mutations and serve as highly accurate diagnostic tools.
Another method of identifying genetic polymorphic markers employs
20 DNA amplification using short primers of arbitrary sequence. These primers have
been termed "random amplified polymorphic DNA" or "RAPD" primers (see
Williams et al., Nucl. Acids. Res., 18, 6531 (1990) and U.S. Pat. No. 5,126,239;
also EP 0 543 484 A2, WO 92/07095, WO 92/07948, WO 92/14844, and
WO 92/03567). The RAPD method amplifies either double or single stranded
25  nontargeted. arbitrary DNA sequences using standard amplification buffers,
dATP, dCTP. dGTP and TTP and a thermostable DNA polymerase such as Tag.
The nucieotide sequence of the primers is typically about 9 to 13 bases in length,
between 50 and 80% G + C in composition and contains no palindromic
sequences. RAPD detection of genetic polymorphisms represents an advance
3¢ over RFLP in that it is less time consuming, more informative, and readily
susceptible to automation. Because of its sensitivity for the detection of
polymorphisms, RAPD analysis and variations based on RAPD/PCR methods
have become the methods of choice for analyzing genetic variation within species
or closely related genera, both in the animal and plant kingdoms. For example,
35  Landry et al. (Genome, 36, 580, (1993)) discuss the use of RAPD analysis to
distinguish various species of minute parasitic wasps which are not
morphologically distinct. Van Belkum et al. (Mol. Biochem Parasitol 61, 69,
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20 sequence, or marker. The presence of the marker is dxagnostxc for all individuals
of the genus Salmonella. USSN 08/254,355 teaches a method involving a RAPD
amplification of genomic DNA of a representative number of Salmonelia
individuals to produce a RAPD amplification product, termed the diagnostic
fragment. - This diagnostic fragment must be present in the RAPD profiles in over
25 90% of the individuals tested. Sequence information from the diagnostic
fragment enables identification of the most suitable PCR primer binding sites
within the diagnostic fragment to define a unique diagnostic marker. Primers
flanking this marker are useful for the generation of amplification products from
Salmonella genomic DNA, but will not produce any amplification products in

30 non-Salmonella genera.

A detection methodology using PCR/RAPD specific to Escherichia coli
0157:H7 serotypes would be of high utility in the food industry. Detection
methods not dependent on sequences derived from a known gene or associated
with a known phenotypic characteristic of E. coli 0157:H7 serotype have not

35 previously been disclosed.
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negative test panel and selecting a diagnostic nucleic acid fragment where the
fragment is present in all of the RAPD marker profiles from the positive test panel
and absent in the RAPD marker profiles from the negative test panel;

(iii) determining the nucleotide sequence of the diagnostic fragment to

20  identify available primer binding sites;

(iv) preparing one or more pairs of primers corresponding to the

available primer binding sites of step (iii);
(v) performing primer-directed amplification on the genomic DNA

from members of the positive test panel using the primer pairs of step (iv). The

25  amplification products of this step are compared against similar products
generated by amplifications with the same primers against the negative test panel.
Primers producing amplification products only in 0157:H7 serotypes and not in
any other E. coli strains are then selected for their ability to amplify a specific
0157:H7 diagnostic marker.

30 (vi) Finally, the specificity of the primers selected in (v) are confirmed
in a PCR assay against a large panel of 0157:H7 and non-0157:H7 strains.

In a preferred embodiment, the invention identifies the presence of
0157:H7 E. coli serotype by means of a PCR amplification assay using a first
primer derived from a nucleic acid sequence (SEQ ID NO.: 1) and identified as

35 SEQIDNOS.:3,5,7,and 9 and a second primer derived from a nucleic acid
sequence (SEQ ID NO.: 2) and identified as SEQ ID NOS.: 4, 6, 8, and 10.

A further embodiment of the method uses a nucleic acid probe of a
sequence complementary to that of a nucleic acid sequence (SEQ ID NOS.: 1 or 2



In commonly owned PCT U.S. 95/06704, Applicants have nore particularly
adapt ed and described this RAPD net hodol ogy to identify a 20 sequence, or
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genomi ¢ DNA of a peprsagemiatings.pyoer of individual E. coli 0 157:H7
strains. These strai nstgure 3a displays the PCR product patterns of E. coli strains from the
15  positive test panel amplified with the single primer 77-26-111.
Figure 3b displays the PCR product patterns of E. coli strains from the
negative test panel amplified with the single primer 77-26-111.
Figure 4a displays the PCR product patterns of E. coli strains from the
positive test panel amplified with the primer pair 77-26-538/7111-26-rc1012.
20 Figure 4b displays the PCR product patterns of E. coli strains from the
negative test panel amplified with the primer pair 77-26-538/7111-26-rc1012
Figure S displays the PCR product patterns of E. coli strains from both the
positive and negative test panels amplified with the primer pair 77-23-114/77-23-
rc536
25 DETAILED DESCRIPTION OF THE INVENTION
In the present method, Applicant has used RAPD amplification of
0157:H7 genomic DNA to discover diagnostic fragments and primers useful for
the specific detection of E. coli 0157:H7 serotypes. The fragment is used to
generate specific primers from the most conserved regions of the fragment for use
30 in a PCR assay that will only produce an amplification product from a 0157:H7
genome. No amplification products are seen with non-0157:H7 E. coli.
Applicant's method is distinctive in the following regard. To selectively
detect only the 0157:H7 serotype from all other E. coli strains the method must be
sucessful in determining the most conserved regions of the diagnostic fragment
35 from a phenotypically uncharacterized segment of DNA common to all members
of the Escherichia genus. One of skill in the art will recognize that conservation
of sequence may be both an ally and an enemy in identifying the members of a
particular genus. For example, many bacterial sequences are conserved across
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against a large 5pa&gllH of 015(: H7 and non-0157/:H/ strains. In a preferred
enbodi ment, t hety nANAIUAPIOFMY i fies the presence of 0157:H7 E. col i
serotype by neans of a FoRteampprithéreditettohamplifcations refers to dnyof & npmberef deri ved
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to initiate an amplification process. Applicants contemplate that amplification
20  may be accomplished by any of several schemes known in this art, including but
not limited to the polymerase chain reaction (PCR) or ligase chain reaction
(LCR). If PCR methodology is selected, the amplification method would include
a replication composition consisting of, for example, nucleotide triphosphates,
two primers with appropriate sequences, DNA or RNA polymerase and proteins.
25  These reagents and details describing procedures for their use in amplifying
nucleic acids are provided in U.S. Pat. No. 4,683,202 (1987, Mullis et al.) and
U.S. Pat. No. 4,683,195 (1986, Mullis et al.).
A "diagnostic fragment" refers to a particular DNA sequence which is
highly conserved amongst the individuals of a particular genetically related
30 population, for example, a genus, species, or serotype of bacteria. In the instant
inveniion, the term "diagnostic fragment" is used to refer to that fragment
generated during RAPD amplification which is present in the RAPD profiles from
all E. coli 0157:H7 serotypes, but absent in profiles from non-0157:H7 serotypes.
The term “diagnostic marker" is used herein to refer to that portion of the
35  diagnostic fragment which can be targeted to produce an amplification product
only in E. coli 0157:H7. The diagnostic marker is not present in non-0157:H7
E. coli and attempts to amplify the diagnostic markers in non-0157:H7 individuals
will give no amplification product. Diagnostic fragments which are markers for



sequence (SEQ ID NO: 2) and identified as SEQID NOS.: 4, 6, 8, and 10. A
further "enbodi nent of the nethod uses a nucleic acid probe of a sequence
conplenmentary to that of a nucleic acid sequence (SEQID NCS.: 1 or 2 5
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PCT/ US97/ 02831 kagnostic marker fragment thereof). The nucleic acid
probe hybri di zg‘sggt"gzﬁe nucl ei ¢ acid sequence acid and is det 70283k
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12CNO7, 77- 23- 114tp bé terpleihéritary 10 sp2Cifio 3€gments-of 2 fargerdnidequencyd Il PCR; fp- r c1012.
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positive test pangl, jfired wth, t e priner, 7/-26 Figure 3b
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anplified V\nthtgeﬂperlrre air ﬁgAdgg/lg?li%‘f 26- r,c:LOLZ Figure
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oligonucleotide which functions to initiate the nucleic acid replication process.
15  "Diagnostic primers" will refer to primers designed with sequences
complementary to primer binding sites on the diagnostic marker. Diagnostic
primers are useful in the convenient detection and identification of diagnostic
markers specific to E. dcoli 0157:H7.
A genetically related population refers to any grouping of microorganisms
20  possessing multiple or single phenotypic characteristics of sufficient similarity to
allow said organisms to be classified as a single genus, species, or subspecies of
bacteria. For purposes of the present disclosure, examples of genetically related
populations include, for example, the E. coli serotypéOlS?:H?.
A "test panel” refers to a particular group of organisms or individuals
25  selected on the basis of their genetic similarity to each other or on the basis of
their genetic dissimilarity to another group (i.e., another genus, species,
subspecies or serotype). A "positive test panel” will refer to a number of
individuals selected for the desired genetic similarity between those individuals
and, in the instant case, will be comprised of individuals of the 0157:H7 E. coli
30 serotype.
The term "unknown microorganism” or "unknown bacterium” is a
microorganism or bacterium whose identity is undetermined.
Similarly, a "negative test panel" will refer to a test panel selected on the
basis of genetic diversity between its members and the members of the positive
35 test panel. A suitable negative test panel in the present invention would be
comprised of non-0157:H7 E. coli bacterial strains.
The term “amplification product” refers to specific DNA fragments
generated from any primer-directed nucleic acid amplification reaction. The




Fi gure 5.displays the PCR product patterns of E. coli strains fromboth the
positive and negative test panels anplified with the prinmer pair
77-23-114/77-23- rcb536 25 ' DETAI LED DESCRI PTI ON OF THE
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genera and hend® t MRa@Dmplificitivn" REersifoal tidthdd bflsiiRleGinr-Hirdbtddi atiplifitatioRECT €5
o oL ! SlorBRIE e Ry sl Ve 235 ) Sl

her et of ore el uci date ery primari 'y “of >
sequences derived frRiomsegnentsf nypleigapids Thevmeothod is diselozadand tlaimeddn .S.
particul ar genus, iPaeNo. §,1262394RARDAndthod" or "RADD nabBisOebfergtodan@bod for
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the instant method are not .derjve a known dene, e sequence
L

associ ated witH an)??R‘r‘ﬂB%a‘iS Sstoe shartermess gquence, whereby the profile or

pattern of 'RAPD’ amplification products is compared between samples to detect

polymorphisms. "RAPD primers" refers to primers of about 8 to 13 bp, of

arbitrary sequence, useful in the RAPD amplification or RAPD analysis according
“to the instant method. The "RAPD marker profile” refers to the pattern, or

20  fingerprint, of amplified DNA fragments which are amplified during the RAPD
method and separated and visualized by gel electrophoresis.

The diagnostic marker of the invention can be used to identify any
member of the E. coli 0157:H7 serotype to the exclusion of all other bacterial
genera and all other E. coli species and strains. In the present invention,

25  diagnostic primers flanking the marker are useful to amplify the marker using
PCR. Alternatively, nucleic acid probes could be developed based upon some or
all of the diagnostic marker sequences and thus used to detect the presence of the
marker sequence using standard solid phase or solution nucleic acid hybridization
and reporter methods. It is contemplated that regions of about 30 base pairs or

30  more of the diagnostic marker, especially encompassing the primer regions could
be used as sites for hybridization of diagnostic probes. These methods might be
employed specifically for the detection of 0157:H7 serotype in food, human or
animal body fluids or tissues, environmental media or medical products and

apparatti.

35 To practice the instant method, a RAPD amplification, using a short
arbitrary primer, is performed on the genomic DNA of a positive and negative test
panel of bacteria. The positive test panel consisted of members of E. coli
0157:H7 serotype. The negative test panel consisted principally of non-0157:H7
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non- 0157: H7 aboratory Manual - volumes 1,2,3 (Cold Spring Harbor Laboratory Cold
20 Spnng Harbor, New York).

RAPD primers of 12 bases in length were used because at this primer
length the RAPD patterns generally contained one to five amplified DNA
fragments. Use of shorter primers frequently resulted in a large number of
amplification products, which made the extraction of a single homogeneous

25  fragment for sequencing much more difficult. When primers of greater than 12
bases were used a significant fraction of the bacterial strains produced no RAPD
products which would have necessitated the screening of a much larger number of
arbitrary primers. One of the primers, designated 12CN07 (Table [, GENERAL
METHODS), was found to produce a 626 bp amplification product in all of the

30 positive test panel. 12CNO7 had the sequence of GGC ATT AGT CAC (SEQ ID
NO.: 3). The 626 bp fragment was not seen in the amplification products of the
negative test panel with primer 12CN07. (Figure 1)

Sequencing of diagnostic fragment. ste:

The 626 bp product was selected for extraction and sequencing from

35  0157:H7 genomic DNA. Since the 12CNO7 primer generated a single product in
the amplification of 0157:H7 genomic DNA, isolation of the product by gel
electrophoresis was not required.

10



E. .coli and attenpts to anplify the diagnostic markers in non-0157: H7

I ndi viduals will give no anplification product. D agnostic fragnents which
are markers for 7 WD 97/ 32043

PCT/ US97/ 02831 E. coli 0157:H7 and useful in Applicant's invention include
nucl eic acid sequences SEQ ID NOS.: 1-14 and fragments thereof. The term
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anplification, si ngioeldafehﬁrbct@rs;aqmﬂmmoafmnmQﬁxﬁaumltﬁongmw&laﬁ;ﬁ@

segnerits of nucl ei t ce
sites in opposing %l@&h%r and&g &Htgﬁﬁ‘ﬁ q rre’r meé&gwo@mnﬁ?"&ggfﬁ&
general l'y herein byendy3s phssryed ‘?3' E%‘Rbass any sequence- bi ndi ng

ol i gonucl eoti de which f Thetomypiste sauetitietor tic €26 heoma{bprsdmﬁsdhdv&phl cation
process. 15  "lg agRasl b fephistdtinz SEQYD NO': $1.8Prih@s Eédeﬁ%éioﬁbg% Mok
sequences conpl enment a ngi ng, Sj.t nos “Tar ker .
Di ggnost ic p?lprrersr%"r@é@%f“{‘mﬁ‘ 'é‘?‘fl"éﬁFEg%AtM%'tﬁ %g?ﬁﬁ

i dentification of Mﬁ'@ﬁi@@ﬁlwménﬁabbdhiﬁkmplea E dcoli 0157:H7. A

genetical ly rel at ediepafedioh| pﬁfoﬂésﬂﬁe& - oD ifiatild ad'P dapi sms 20
possessi ng nul ti pl 81 t|S ent
simlarity to allow-sarg : &t 5 to be classified as a single genus,

species, or suidpecies Blrlmbtamﬁrat evplyategfor heirabilitf to spreifisaliysamplifel frioml osur e,
exanpl es of geneti 0d§7:H7 g@loadi€DNA. Initial primer sets were selected to achieve a GC

composition of 50 + 5% within in a distance of 200 bases from each 12CN07
priming site. These primer sequences were also examined to insure that inter- and
intra-primer interactions, which might produce nonspecific PCR artifacts, were

20  minimized. In spite of these precautions, many of the primer sets produced
multiple amplification products from genomic E. coli DNAs. Although the
presence of multiple products made the analysis more difficult, it was possible to
identify general locations in the 12CNO7 fragment where 0157:H7 selectivity was
high.

25 The second stage of analysis required a finely resolved base-by-base
primer screening. The initial criteria for primer selection was that the GC content
of the two primers should match and that the overall GC content fell in the range
of 50 + 5%. The second criteria was that the pairs of primers were all located
within 200 bases of the 12CN07 priming sites. To find primers that most reliably

30 gave amplification products against 0157:H7 genomic DNA, one of the primer
sites identified after sequencing was "locked" while the second priming site was
moved upstream or downstream one base at a time. In this way the priming site
that most consistently gave amplification products against 0157:H7 DNA was
identified and fixed. The second priming site was then "locked” and additional

35  primers were prepared, which moved the first priming site at the other end of the
target sequence upstream or downstream one base at a time. In this manner a
number of priming sites were identified as likely candidates for a PCR assay for

I



popul ations include, for exanple, the E. coli serotype0l157:H7. A "test
panel" refers to a particular group of organisns or individuals 25

sel ected on the basis of their genetic simlarity to each other or on the
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15  bases. This product was sequenced and is shown in Figure 2 and as SEQ ID
- NO.: 1

Single-Primer PCR Detection:
An assay for 0157:H7 using amplification 77-26-111 (Table II,
Example 3) as a single primer was evaluated for 305 strains of E. coli representing
20  across-section of O and H-types. Amplification products were seen in 99% of the
0157:H7 strains tested, 1.5% of the non-0157:H7 enterohemorrhagic E. coli
tested, and only 0.4% for the non-EHEC E. coli tested.
Two-Primer PCR Detection:
In the development of the two-primer assay, areas of the 962 bp 0157:H7
25  product generated from the 77-26-111 were rigorously screened for 0157:H7 _
specificity. Preliminary analysis of the two 77-26-111 priming sites indicated that
the 0157:H7 product selectivity arose primarily from the 77-26-111 priming site
on the (-) strand (i.e., the second priming site). Since this site was suspected of
having less than perfect homology with the 77-26-111 sequence, priming sites in
30 the region 3-10 bases downstream from this site were rigorously evaluated. A
highly selective priming site, 7111-26-rc1012, was identified 9 bases downstream
from the second 77-26-111 site.
'The use of the 7111-26-rc1012 primer in conjunction with a second
primer, 7111-26-538, made to another location known to show a significant level
35 of 0157:H7 selectivity, resulted in a highly selective primer pair. Ina 0157:H7
assay using these primers, amplification products were generated in 99.5% of the
0157:H7? tested; 0% in non-0157:H7 EHEC and 2.9% in non-EHEC tested.

12 THIS SHEET HAS BEEN
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The term "RAPD' refers to 'random anplified pol ynorphic DNA . 10 " RAPD
anplification" refers to a nethod of single priner-directed anplification
of nucleic acids using short priners of arbitrary sequence to anplify

nont ar get ed, random segnents of nucleic acid. The rret hod is discl osed and
claimed in U S.wBabs 5,126, 239. "RAPD net hod" or "RAPD analp¢sginssortBs£r s
to a nethod for the detection of genetic pol ynorphisns involving the
nontargeted anplification 15 of nucl eiwusi ng short primers of
arbitrary sequence. whereby the pr of ig pigeiop®f ' RAPD  anplification

products I s conpar ed bef we e % £
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useful in the RAPDSWPKG‘@SAIMGHC\HFW o Aebasatery ekt Yolmes Hf?e(c't‘lhi;tant
][ryst hod. _Thte / B?ﬁ:’(gﬂqarﬁdﬂfabduﬁtor)f efddd Sprirg Haibor[idéw York, 1989),26d in the e RAPD
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other E. coli specg,ﬁE :
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sone or all ofthe Bakeg@os({Phitlipsburga¥))sequences and thus used to detect the

presence of the m@&g&u&m%@ggﬁIMQeéﬁgq%ﬁgﬁilg i d phase or sol ution
nucl ei ¢ acid hybridrzat]on,an glggc 8 %gn d t hat
regions of about 30 bag®Psifyedeshp °ns'mﬂgé’ g'f”r?@'plﬂa@b ,
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specifically for the delth%%%éa?ge%];trﬂ%?‘rﬂniﬁgségeni)ntg%%a%g{’ Wbker Eﬁé anr ani mal

body fluids or tissues

apparatti. 35 E co"%“pﬁéé?ﬂﬂ?@"t"ﬁés difsreatnon 6 Tibld suainsef@oceli®f i fi cati on,
using a short ar bidiffeding sefokypes., i s perfornmed on the genom c DNA of a

positive and negaé_}kéﬁ%ﬁ@tg%oanel of bacteria. The positive test panel

consi sted of menb . COl i . . .
20 RAPD primers used for amplification of genomic DNA from the positive

and negative test panels are given below in Table I.

TABLE]

Twelve-Bage Arbitrary Primers Used in the
Generation of RAPD Patterns for the Purpose of

Identifying a Specific Genus Level Salmonella Marker

12CNO1 - AGC TGA TGC TAC (SEQ. IDNO.:15)
12CNO2 - AGT CGA ACT GTC (SEQ. ID NO.: 16)
12CNO3 - TTA GTC ACG GCA (SEQ.IDNO.: 17)
12CNO4 - TGC GAT ACC GTA (SEQ.ID NO.: 18)
12CNOS - CTA CAG CTG ATG (SEQ. ID NO.: 19)
12CNO06 - GTC AGT CGA ACT (SEQ. ID NO.: 20)
12CNO7 - GGC ATT AGT CAC (SEQ. ID NO.: 3)

12CNOS - CGT ATG CGA TAC (SEQ.IDNO.: 21)
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0157: H7 serotype. The negative test panel consisted principally of

non- 0157: H7 9 WD 97/ 32043 '

PCT/ US97/ 02831 E. coli strains. The el ectrophoretically resolved patterns
of anplificati on products produced by the RAPD anplifications were then

conpared. A dig cﬁ;ou‘:ye RAPD anplification product; present PR’J%F(@{Q the
in t (£

I ndi vi dual s teste I'n"the positive test panel and absent in
the negative test panel was i dent i fi edm_a_aquenced Sequenci ng reveal ed
sui table primer siteggehi oRé7-ffer bi ndi ng

sites for further_ ana 1) ]
particularly des R PCIED pERS ef erence to the specific nmethod steps as

provided in the Sum’rarﬁysubbfexm 1R+baenprimers. (Taelk Hotdsaseddh a RaRionpAmpiified and
detection of di agmpsh pmnnat?ttp@m stthind Bf EschdrniaQsii theumagel

negative test pa Is ste S.

pogi tive and nggas?ﬂ?é ?m gﬁ%f’@"’%?l(%}@ ﬁﬁﬁ%@%&'ﬂ%ﬁ%w’to RAPD
anplification us|eﬁgnmeglfnraI)ZSngepmﬁcmbﬁcﬁﬂoaPmdtm&myC@!&]my The
gositi\tl)edt eStdp?rﬁﬁt»arﬁed‘EﬁgﬁtogiEirNEf&Pﬁ%r&ixéﬁl Rive RIAPD p rﬁﬁérsmstlshwedﬂgr ﬁnd s t
escribed in detaj n the S oW, e negative
test panel consi 4F 5’5%%?’?'5?@’ e%tg’w "8%%‘7“3'& sﬁfﬁ %ﬁ esgand
is al so descrlpbe@fﬁncqlhém@mmmgfgect|on bel ow. Technl ques for t he
i sol ation of genom c mpﬁm&swmmiaaﬁtmwmmgmeu@aﬁmﬂwmm exanpl es

may be found in %ﬁgﬁg@ g“’l@% Mol ecul ar C oning: A Laboratory nual -
volumes 1,2,3 (Co ren or Laboratory: Cold_ 20 ring Harbor, New
York). RAPD priners ofonsach3Quk reagtiqnehd itk - %éﬁ“‘%@ﬂ}géﬁ‘cﬁl 368ikd. pri ner
| ength the RAPD gdeibhizedievatge Sailal 10X resstidmbufied (S00enN{ & 1) MO nevipdis @ ed DNA
fragments. U§e obpsi9risehMNEEE! God3teguiimg, syl Sordlshnghl pritheR (03§ nunber  of
0.4 pL Taq polymerase (5 U/pL), and 1.2 pL Taq dilution buffer (10 mM tris @
pH 8.0 and 1.0% Tween 20) were combined. 1.0 pL - genomic bacterial DNA @
50 ng/uL was added. The reaction was heated to 94°C for 2 minutes.
Twentyeight cycles of the following temperature cycle were run: 15" @ 94°C,
20 5'@46°C, 2'ramp to 72°C, and 1' @ 72°C. At the conclusion of the cycling the
reaction was incubated at 72°C for 7 minutes. A 5 pL aliquot of the reaction was
combined with 2 pL of Ficol-loading buffer and run on a 4% acrylamide gel
(29:1)/1.0x TBE.
In this study it was found that amplification with primer 12CNQ7
25  generated a RAPD pattern that consisted of only a single 626 bp product (SEQ ID
NO: 11) for all 12 strains of 0157:H7 E. coli. An example of these RAPD gel
patterns is shown in Figure 1. The lanes are correlated with the £. coli as follows:

Lane StainNo. Serotype Lane StainNo. Serotype

1- 1802 06:HNM 17- 1448 NOT TYPED
2- 1803 025:H- 18- 1449 0157:H7

3- 1805 0143:HNM 19- 1455 0157:H7

4- 1807 026:H- 20- 1459 0157:H7

5- 1821 055:H- 21- 1919 08:HNM

6- 1822 028:H8 22- 1922 063:H6

7- 1827 020:HNM 23- 1977 0157:H7

8- 1828 0143:HNM 24- 1979 0157:H7

9- 1857 0144:H42 25- 2019 148:H-
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anplification products, which nmade the extraction of a single honbgeneous
25 ° fragnent for sequencing nmuch nore difficult. Wien priners of greater
“than 12 bases were used a significant fraction of the bacterial strains
produced no RAPD products which woul d have necessitated the screening of a

much | ar ger nun‘g‘?@%ép&rbitrary primers. One of the priners, dgé'i‘/ﬂ%o%!!l
p

12CNO7 (Tabl e | L METHODS), was found to produce a 626

anplification p’rodqg'g i @bl of oida30 posi b.ve gigst papgh:p712CNO7 had
t he sequence of GGC ATT CAC g | D NO. : i%,?] Tgpg 626 Qﬁ.lé{zagrrent was
not seen in the an'p‘lll’fic on pr° of the“negattve teSt pPanel with

primer 12CNO7. (Fi défe 1)878equeltd6Hioof di agnddst i A16ragme®tS7Htep (iii):
The 626 bp product Mas sggect edofrmemt ract i opg-andsasequencisngi7f rom 35
0157: H7 genoni c . Sin t he ) primer genergted a g e product in
the anplificati OnDNCA)l\f‘- 015&3?—!7 geﬁ%}@]%m, I solati 06%‘ of th@fsgggduct by gel
el ectrophoresi s wasi5not 89uire@!s2410 WO 97320442 0157:H7

PCT/ US97/ 02831 Sequenci ngepeganofsmusi ng the 12CNO7 pri ner sequence, Since
this was the only conponent of the RAPD product that was known. One of the

12007 Sequences vag.fITRNGH LG\ aTAF B9 Ehiae LSS AL
sel ect group of 4, b5 an aseccutting Festriction enzymes, Restrictlon
enzymes that cut t yeight mapesof giefallowingdzes: &2k 443, 69?7613?21%33@6@%95%
produced di gest pr qehisihing 1 0GBstrats of torb@l SAiH7Temily ¥ steabrgpeodnesd this produtt. Thist her

purification. Nthgg?p%%%?ﬁétwgg&eamgﬁ%gm ogeprred up to the digest

The' conpl ot o Seduence oftStHBENILFIENS: iy PEVBHIIER Pl BRI P 10 Fi gur e
2 representing SEQchdpaduistic ariiplifientiorepredugtofii2a bp whichappeated i atjofthe &2 of
E. coli 0157:H7 strains tested.

As is evident from the data in Figure 1, none of the negative test panel

group showed the 626 bp amplification product seen in the positive test panel.
10 EXAMPLE 2

xtraction and Sequencing of the £ coli 0157:H7 diagnostic Fra it

The 626 bp product Yor DuPont No.641 E. coli (ATCC 43890, American
Type Culture Collection, Rockville, MD) a well-characterized ATCC strain of
0157:H7, was selected for sequencing. Since 12CNO07 generated single product in

15  the amplification of 0157:H7 genomic DNA, isolation of the product by gel
electrophoresis was not required.

Sequencing the 12CN07 RAPD product was accomplished using the
chain-termination method of Sanger et al. (Proc. Natl. Acad. Sci., USA 74, 5463,
(1977)) using fluorescence-labeled dideoxynucleotides and the Genesis 2000™

20 DNA Analysis System (E. I. du Pont de Nemours and Company, Wilmington,
DE).

The first step in the sequencing process requires use of the 122CN07 primer
sequence, since this is the only component of the RAPD product that is known.
To use 12CNO7 as a primer sequence, it was necessary to remove one of the

25  12CNO7 sequences from the RAPD product. When this is not done, reactions
using a 12CNO7 primer generate sequencing products from both ends of the
RAPD product. Such a mixture of overlapping sequencing products can not be
used to reliably determine nucleotide composition.

To remove one of the 12CN07 ends, the RAPD product was digested with

30  aselect group of 4, 5 and 6 base restriction enzymes. If the restriction enzymes
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the 626 bp fragnent are fully described in the EXAMPLES and GENERAL METHCODS

section and in Table |11, Exanple 3. ldentification of regions of the
di agnostic fragnment suitable as prinmer binding sites; steps (iv) and (v):
15 Primers were first evaluated for their ability to specifically

anplify from0157: H7 genomic DNA. Initial prinmer sets were selected to
achi eve a GC cowp®eBudn of 50 [err] 5% within in a distance GfCTAIRY?DWIES
fromeach 12CNO7 primng site. These primer_sequences. \Aﬁre al.so exam ned to

insure that inter - cuites RAPD grodpetngar onp ofths 120 GseaygRpssthen the digsst produst
nonspeci fi c PCR ar tdfidibd directiesequéetided without firthexchurificatiopi Aéth@ightoveriapping
precautions, many Qf ' : 9 ' rg}n;th | '
products from geno%ﬁqgélgsd%& %fh FHti u&‘h’chaﬁleﬂ.létkgggﬁlce ofédﬁgéig;}%é
products made the Bnfigested endysolsegyeds | %i"?‘? “Lgfﬁﬁé'é"%ﬂ?)g’lz?’me%c‘{‘g‘ﬁ i fy
general |ocati ofis prodadieeat BENQTNOZ acguence ofither-siragd:5Bel liBspd28& L. iBst L yndvas
B i gh. b25b - T8£13R9C Prslusts q,_grs, tﬁése;aggahy%ﬁdt’s&ny im?shoa the Fathod. rl?m Lved
ase- by- base prine reent.ng. e .j.nitla iteria el ectd on
was that the GC cotbH: Famtnesd s 1A RABR sl Cherhe BT peRienfEde
overal | GC cont ent theebstranidn Praducts fromdhese digests wexs useddo ganersind sequeneeraf thenq s
that the pairs of RehErGncBisSimilat seh@®nodsidd BeenliddntiBe foPbak end3fof tiee 12CNO7

primng sites. Jo {I r s that nost el . dfi.cation
products agai ni¢ O&QEBI-?%dj'gﬁgﬁﬁ TSRS °8ﬁg%%+g%1ﬁetﬁ%%r?g’gﬁe Z‘gmluaIe‘Alnt i fied
after sequenci ng WBER:basediseqirencipg teehniqyes Wsﬁ-iﬁeﬁgmeiwemwm
upstream or downst 24P (15%:HIGR6duet including'the flankingi ZCNMT\sequzaces is showg irsi t e

t hat nost consi st e%%b)f qRY.E3 anplification products against 0157: H7 DNA was
identified and fi xed: I?he ‘second primng site was then "l ocked" and

addi tional 35 prSeauencinger e prepared, which nmoved the first prinming site
at the other eml of theSeqaengiak of thg ReRDeampiificaimmraductd owas doneemenrding thase at
atinme. In this ol Eoiof primng sites were identified as likely

candidates for a PLRaSgay -1Of s I - purified digest product est. 100 ng), 3.5 uL - 12CN07

@ 10.0 ng/puL and 28.5 pL - H,O and heat to 95°C for 2 minutes. Immediately
place the mixture on wet ice. Add the following mixture: 10 pL - 5X reverse

20 transcriptase reaction buffer (300 mM tris @ pH 8.3, 375 mM NaCl, 37.5 mM
MgCl), 6.5 pL - dNTP stock (180 uM ea.), 0.65 pL - ddNTP stock (250 pM
505nm-ddGTP, 800 uM 512nm-ddATP, 210 pM 519nm-ddCTP and 700 pM
526nm-ddTTP) and 1 puL - reverse transcriptase. Vortex, centrifuge and then
incubate at 46°C for 15 minutes. Separate the sequencing products on a spin

25  column and vacuum dry. Wash with 150 pL of cold 70% ethanol and centrifuge
5 minutes. Vacuum dry and reconstitute in 3 pL formamide.

The labeled sequencing products were then analyzed by the Genesis
2000™ DNA Analysis System. Once differential sequence had been determined
at both ends of the E. coli target fragment the remaining sequence information

30 was obtained through the use of either asymmetric PCR to generate single-
stranded DNA or a modified double-stranded DNA sequencing protocol using
double-stranded PCR product. The modification in the double-stranded protocol
consisted of using a 46°C annealing temperature and a primer:template ratio of
25:1. This ratio is significantly higher than is generally practiced in sequencing

35 reactions. At such a large primer:template ratio, priming at multiple sites is
generally observed with single-stranded templates. However, when the template
consists of short linear double-stranded DNA, successful priming can only occur
at 5' blunt ends of the templatc and only with a primer whose sequence matches
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the specific anplification of 0157:H7 genomic DNA. Prinmers derived from
these prinmer binding sites are listed in Table Il, Exanple 3. Devel opnent
of single and double prinmer assays: Miltiple-product anplifications nmade
identification of true 5 anplification products difficult due to

conpeti ng produﬁs_rgsnerat ed by the second prinmer. One explanation for the
presence of mul MR products was that sequences within t hECHY¥R§7831

product occurred ag aer'f’h%(ilnetrr@ﬁgi%ﬁiaf’ﬂn%ﬂnéfb&a&%@?ﬁﬁéwm wEQyi strains

conprising the initial positive roducts

wer e the result of obsererupderthese %PPQ“’SFS F?@F'é"’eﬂf ?hﬁﬁ?mglé'ﬁ ég

(i.e., AAor BB prusmhng)unﬂxgm‘cafamtatSEQﬂDH@St iland2were run using single
26-base priners. It was observed that a gggpipiggant nunber of single
priners were cag)able of pr |n P A t .was pyticularly
surprising thatZone prine . S fretreed: a product
that was highly 0157: H7Tﬁ6follomn2(pmbcd.ﬂre W&llseimodmufy tb&)pnmmdst%@lﬁq:foof t he
ori gi nal dRAPCEi) sequgmﬂa&gt@an&ﬂd&aemks deRBRE diaght sﬁcﬂﬁ t was PCR
sequenced and is shown jn Figure [
Detection: An assay fort) pﬂ?ﬁ%%ﬁ%ﬁﬁ%ﬁ%%@‘?‘f’ gbf 20
Exanple 3) as a si ﬁbﬂ'fd{'{)rﬂrgﬁtsemeeMRbﬁPmn#WPWS@'B?—%W‘&F sgmm«c ENAcoI |

repr esent9 19 (r)}g ?1@[1 OHBmIBEpdshive Gst fanélTor ﬁahﬁ@%ith(;ﬁﬂ?im& b&ﬂ&hﬂﬁn@é&ﬂxgﬁ{gs were
seen in o of the ent 0 n

ent er ohenor r hagi c E'%%Bﬁog"?%h“%,ga%‘%\dﬁ’o%jﬁ“é% epppﬁe c%’gdb E. coli

t est ed. Two- Pri mer Ppdyeepan amplifigatiompproduct in over 95% of the ppsitive tegpagelopnent of
the two-priner assadditichabiind$ werd thefl preplried Which friovied giie@f thetprigfipesises ed from

the 77-26-111 ver eyg RG5O Ot SR S ke Bk 1 1Y
TR RT iyl A v AL i)

primers were prepared which moved the priming site at the other end of the target
sequence upstream or downstream one base at a time. The combination of

priming sites which produced an amplification product for the highest percentage
0157:H7 in the positive test panel were then evaluated at the next stage of the
20  screening procedure.
The sets of amplification primer pairs selected by this process are listed in

Table I1.
TABLE II

Brimers used in the determination of £ coli 0157:H7
#77-26-111 TGGATGCACTACCTGAGGCAGTAGCG  (SEQ. ID NO.:5)
#7111-26-rc1012 TACCTGAGGC AGTAGCGATA ATGAGC  (SEQ. ID NO.: 10)
#7111-26-538 ATGCAGACCCGCTGGAGTTTGAGAAA  (SEQ.ID NO.: 9)
#77-23-rc536 CTCAATCTGA GAGCCGTACT TTT (SEQ.IDNO.: 8)
#77-23-114 CACTACCTGA GGCAGTAGCG CGT (SEQIDNO.: 7)

During the search for 0157:H7 specific primers it was observed that a
significant number of single primers were capable of producing product specific
25  to 0157:H7. One such primer was 77-26-111 (Table II), which produced a 962 bp
product (SEQ ID NO.: 12). Figures 3a and 3b show the banding patterns as
separated by gel electrophoresis for samples of 21 different E. coli from both the
positive (Figure 3a) and negative (Figure 3b) test panels which was amplified
with a single primer, 77-26-111. The lanes in Figure 3a are correlated with the
30 E colias follows:
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primng site on the (-) strand (i.e., the second primng site). Since this
site was 30 suspected of having |l ess than perfect honology with the
77-26-111 sequence, primng sites in the region 3-10 bases downstream from
this site were rigorously evaluated. A highly selective primng site,
7111-26-rcl1012, vg@%zoi‘genti fied 9 bases downstreamfromthe second 77-26-111
site. The use OF tHE%/111-26-rc1012 primer in conjunction wi tBETAISIBO2831
second priner, 7111-26-538, made to another |ocation known to show a
significant |evel of 0%&73 !0H.7 S8 gecti vity, resul _tgtglm'kg] %ergi hl'y selective
prinmer pair. In 5= S |-n%|Ls—,—a-mp?-i'%-f-4-eau-gn.
products were genlerat e®Pn 9PIFMIof the 01572-H7 1983t ed01U?i n non- 0157: H7
EHEC and 2. 9% i n za0on- EHsE o987/ 32043 13- 1974 01S7:H7

PCT/ US97/ 02831 EXAMPLE NERAL METHCDS Sui t abl e, bEet hods_of genetic
engi neering enpl ())gﬁed hgrs'gzn a%rﬂg'%scri bed i trll“aSa r%gok gf”‘i'lg. . Mol ecul ar

C oning: A Labordtory Mahual 9573 unes 1,2, 35-(Col%# 5 O8@HIng Har bor
Laborat ory: Col d sSpri ngisélar batsziiew Yor k. 1989),19261d i pispfge i nstructi ons
acconpanyi ng conmerci a avail-abl e kits for, gengti c epgineering. GeneCd ean
(Bio 101 LaJoll ;n,geCA) !/?/g-)s/ usgy@lg i sol ate nEﬂ:I ei l?I‘daci dgglr;'ggrrents from
agarose gels and’to relfdle ef¥f#s from rest¥icti®¥n di BETHE and was
performed as spedifi edisbhy therwsmanuf act urer. 19nl ed® ot hersmse specified, all
other standard 1Q. repgents gng,sol utions ysed oy t heyfoll owi ng exanpl es
were supplied by J. T. Baker Co. (Phillipsburg, NJ). Construction of
Positive and Negalive W&t PAREHE A positi vEt esf¥paneP’>tBhsi sting of 12
genotypical ly difif-erend6015790H7HE. coli strains was constructed for the
identification of a serotype |evel 0157:H7 15 RAPD mar ker .

The lanes in Figure 3b are correlated with the E. coli as follows:

Lane Stain No.  Serotype Lane Stain No. Serotype

i- 1927 0111 :HIM 12- 2433 0163:H19
2- 1972 0t57:H7 i3- 2436 091:HNM
3- 1992 0142:HNM 14- 2439 0145:HNM
4- 1997 020:HNM 15- 2441 0117:H4
5- 1999 029:HNM 16- 2445 0113:H21
6- 2001 0143:HNM 17- 2451 0135:HNM
7- 2002 0115:HNM 18- 2455 0118:H12
8- 2034 0115:HNM 19- 2456 0126:HNM
9- 2036 - 0115:HNM 20- 2457 | 0146:H21
10- 2037 0115:HNM 21- 2458 0121:HNM
11- 2431 0167:HS 22- 2459 0113:H21

Unlabeled lanes contain molecular weight markers of the following sizes: 228,
412, 693, 1331, and 2306 bps.

Amplification conditions using primer 77-26-111 for amplification of

5  genomic DNA from the positive test panel (Figure 3a) were as follows:

For each 50 uL reaction, 1.5 pL - INTP mix (5 mM dNTP each), 36.3 uL.
deionized water, 5 pL - 10X reaction buffer (500 mM KCl, 100 mM tris @
pH 8.3, 15 mM MgCly, 0.003% gelatin), 5 pL - single primer (10 mM), 0.4 L
Taq polymerase (S U/uL), and 1.2 uL Tagq dilution buffer (10 mM tris @ pH 8.0

10 and 1.0% Tween 20) were combined. 1.0 pL - genomic bacterial DNA @

50 ng/uL was added. The reaction was heated to 94°C for 2 minutes. Thirtyfive

18



The negative test panel in the screening for a RAPD marker specific to E.
coli 01 57:H7 consisted of 88 different non-0157: H7 strains of E. coli of
differing serotypes. RAPD Priners 20 RAPD primers used for
anplification of genomic DNA fromthe positive and negative test panels are
given below in Jahl:R.des TABLE | Twel ve-Base Arbitrary Priners pés@gsorgedshe
CGeneration of RAPD Patterns for the Purpose of ldentifying a Specific Genus
Level Sal nonel | a Mgklee bf the @Ndwing temperature cydéS@erb@tn: TGC@ HEC, 3' @ 72°C. At ( SEQ

;_505:83 _15) 12CNO2 *?xoﬁu&og&é%\%t@q“@-ﬁ?séggbmeﬁ) at'\'ﬁ;é §§Q min &%:.% 16)
TGC GAT ACC GTA 5 uL aliquot of thyreactiop wscombipgd wishahls of Fico toading bugt G CTG

ATG ( SEn oh B4 cryldiide AR DY/1.0x TBE. GIC AGI CGA ACT
(SEQ . 1D NO.: 250) 120\|Opzmpl1£§_arn%\1 cén%téﬁf&sﬁ-grsnﬁgﬁ%ﬂl for amphﬁcauc{n%EQ | D

VN\8 97?)323421:?\08 ) genomic DNA from the negative test panel (Figure 3b) \»gere fol&ows 21) 13

PCT/ US97/ 02831 EXAMPLE Ror ¢8DISAEL @pdcipn, DISACNGNTICniXA @M INTR _al),B86.3qd) |
0157: H7 RAPD Scr eegp ma“;aﬁw 13- 109c§séuoetu@ér 00 niM-KEts S0oRhMES & pHabl e 1)

was used in a Rand A of 48
strains of Escheri ?lﬁ\r}@gll\f’g&%@?q}f% |%%Péﬁ°é§@rﬂ'§ﬁ>3; {&*iﬁ
01571: H7. The MSMMWe(ha)amll+Zukmmgowmf&r(10thns@pH80and

1.0% Tween 20) were combined. 1.0 pL - genomic bacterial DNA @ 50 ng/uL

was added. The reaction was heated to 94°C for 2 minutes. Thirtyfive cycles of
the following temperature cycle were run: 15" @ 94°C, 3' @ 72°C. Atthe
conclusion of the cycling the reaction was incubated at 72°C for 7 minutes. A

153 5 ulL aliquot of the reaction was combined with 2 uL of Ficol-loading buffer and
run on a 4% acrylamide gel (29:1)/1.0x TBE.

Areas of the 962 bp product produced by amplification using 77-26-111
were screened for other 0157:H7 specific primers. It was suspected that 0157:H7
specificity arose primarily from the 77-26-111 site on the (-) strand. Since this

20  site was suspected of having less than perfect homology to the primer sequence,
priming sites closely surrounding this site were evaluated. These evaluations
produced two other priming pairs, 77-26-538/7111-26-rc1012 and 77-23-114/77-
23-rc536, producing amplification products of 527 bp (SEQ ID NO.: 14) and
467 bp (SEQ ID NO.: 13), respectively.

25 Figures 4a and 4b show the banding patterns as separated by gel
electrophoresis for samples of 21 different E. coli from both the positive
(Figure 4a) and negaﬁve (Figure 4b) test panels which resulted from amplification
with a single primer, 77-26-111. The lanes in Figure 4a are correlated with the
E. coli as follows:

Lane Stain No.  Serotype Lane Stain No. Serotype

1- 1450 0157:H7 12- 8295 0157:H7
2- 1451 0157:H7 13- 8296 0157:H7
R 3- 1453 0157:H7 14- 8298 0157:H7
4- 1454 0157:H7 15- 8299 0157:H7
5- 1456 0157:H7 16- 8300 015S7:H?
6- 1457 0157:H7 17- 8857 0157:H7
7- 1458 0157:H7 18- 8858 0157:H7
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exam ned for a 0157: H7 specific anplification product that could be easily
separated from ot her RAPD products. Five RAPD priners that showed the
prom sing results were subsequently used in the analysis of 64 additional
strains 10 of E. coli, including 5 strains of 0157:H7. The priners were
used i ndi vi duaII and as mxed pairs in the follow ng anplification

prot ocol : For c%’%’[err]L reaction, 1.5 [err]L - dNTP m x RG/U8V/ReIP

each), 36.3 [err]l, deio ed [ 5 [err]L 1 reaction buffer (500 nmM
KA, 100 mMtris %} ﬂ%"a 8.@@7‘% m Myd [ el¥], %003(% gpétin), 5 [err]L
- of a single prifer (1'66‘n1\/9,°l§71117[err]L Taq2°pol ¥BOr ase0lfBHY/ [err] L), and

1.2 [err]L Tag di Imtiom&zuffems(m@ mMMtris @pH 8sd) andeid?-@6 Tween 20) were

combined. 1.0 [erp] gﬁnom ll;?‘;terl al DNA @50 ng/[err]L was added. The
reacti on was heat ed to [err?é 2 m nutes. Twentyel ght cycles of the
foll owi ng tenperature ¢ cIe were run: 15" @94[err] S' @46[err]C,

2' ramp to 72[err]C, a T‘“@%P’éﬁp]"@mﬁfh’l"ﬁé’l@mG€1|'65hf08?W5! he cycling
the reaction was incubated at 72[err]C for 7 mnutes. A5 [err]L aliquot of
the reaction was rCaebi SN t$erodypterr] L of Hiagol ship®ei N@roypd f €r and run on
a 4% acryl am de ger (2 E TN thi t%ﬂm
anplification w tﬁ pri 3@3? 12(%83;"%@ gener at'e D%Ht"f"@fn t hat

consi sted of only2a sidfPe 6284%W6 product (SEQ | DO 102§:HfMr al |l 12
strains of 0157: HL E. q@ui . Anzemsnpl e of thgse gD ge,lmgm,q erns i s shown

in Figure 1. The | anes are co rlﬁll,n%ed w th the ol i | | ows: Lane
Stain No. Serot ylpe 1735 (f_la e Stain No. ? Se}sgg OT‘E 1802
06: HNM 5- 17- 1450 144 P157H7  NOT TYPED62- 1808 18(93”HNM 025: H
18- 1449 O157: 1¥573- 0152:(hdQ5 01143: Hivsh oI11:HNM 19- 1455
0157: H7 4- 1807  1760026: 0- 459 0157: H7 5-
1821 055: H- T 1019 1§ 08'3m 62208 1 555
028: H8 8- 5o 17621 9o PIGEHNM (53 g #9- 814807 06H- (020" H\M
23- 1977 B157; HB3 020:HNM 20- 1827 020:HNM

10- 17171 0148:H28 21- 1828 0143:HNM

11- 1772 0159:H20 22- 1883 0125:HNM

1- 1796  086:HNM 22- 1886 0164:HNM

Unlabeled lanes contain molecular weight markers of the following sizes: 228,
412, 693, 1331, and 2306 bps.
Amplification conditions using primer pair 77-26-538/7111-26-rc1012 for
5  amplification of genomic DNA from the positive test panel (Figure 4a) were as
follows:
For each 50 puL reaction, 1.5 pL - ANTP mix (S mM dNTP each), 36.3 uL
deionized water, 5 puL - 10X reaction buffer (500 mM KCl, 100 mM tris @
~ pH 8.3, 15 mM MgCl,, 0.003% gelatin), 2.5 puL - of each primer (10 mM), 0.4 uL
10  Taq polymerase (5 U/uL), and 1.2 pL. Taq dilution buffer (10 mM tris @ pH 8.0
and 1.0% Tween 20) were combined. 1.0 pL - genomic bacterial DNA @
50 ng/uL was added. The reaction was heated to 94°C for 2 minutes. Thirtyfive
cycles of the following temperature cycle were run: 15" @ 94°C, 3' @ 72°C. At
the conclusion of the cycling the reaction was incubated at 72°C for 7 minutes, A
15 5 uL aliquot of the reaction was combined with 2 uL of Ficol-loading buffer and
run on a 4% acrylamide gel (29:1)/1.0x TBE.
Amplification conditions using primer pair 77-26-538/7111-26-rc1012 for
amplification of genomic DNA from the negative test panel (Figure 4b) were as
follows:
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8-. 1828 0143: H\M 24- 1979 : 0157: H7 9- 1857

0144: HA2 25- 2019 148: H 14 WO 97/ 32043
PCT/ US97/ 02831 10- 1860 0126: H27 26- 914 0157: H7
11- 1862 0127: HNM 27- 915 0157: H7 12- 1872
0126: H10 28- 916 ~ 0157: H7 13- 1883 0125: HNM

29- 640 WOI733043 1 4. 1886 0164: HNM 30- PEAMS/02831

: - - H . 31- 42 .. 7 H7 -

1008 025: H7 Bl ank | ahgedt ) Wetepsion, Ltk dNTE i (LoMANTRSachiof Sl oo

| anes contain nol ecdfignizedwaen 5 ubr- R EX seaghion huffer (500 oM KELSIi00 oM 61808, 412,

693, 1331, and 2306pHs:3, xmmmmgmm@hﬁmz.sm?lea&ﬁai‘meam@dm?%w%apltKerZ

char acter sat i on, 51 PoSMde(s Uk, g0 PR Rapalfion Wi Rl ngg\é@z;{'&ﬁ) test
ic

characterization, 5 ) [
panel produced a> ch81hb0%rTveen 20)avmps sombined; &9 nir wienemicbpcteimd Y _
appeared in all of b5heg/iP wasaddel] 'I'Ee]féz?dtibi?w&ih@teﬂ&oQéﬂﬁﬂzimﬁﬁxtdssml ﬂ@é‘é h
fromthe data in Fi : éﬁtﬂﬁ b ViRrelrGis-t1 5P @§do 9% 10 e
626 bp anplificati og}%‘r;(ﬁ:igg?asmgvelgﬁe%gt e %g%’. %?erﬁ{?’els?t @angr : (@182 .me
EXAMPLE2 Extract i on'i8GaPeSstaal dieyclisg thefgaction was incypated at T37C foratmiputes.cA
Fragment The 626 bpS pEatiget of the rebxtienivwas bombiddd With 2 AL iof FiddidoadisBiidfer AT | Can

Type Cul ture Cold eChin@R a 4505 Mirhide gel¥dd: 1. 00etBE Char act eri zed ATCC strain of
0157: H7, was sel ected fﬁ;. seguhencilé#’@g)ﬁlce 12CNO7 gener ated single product
in 15 the anplification BF 0B RPaRENS Rt sepr@izd BY igel plestrorhoeesisr oduct
for samples of 24 different E. coli from both the positive and negative test panels

which resulted from amplification with the primer pair 77-23-114/77-23-1¢536.

The lanes in Figure 5 are correlated with the £ coli as follows:

by gel

Lane Stain No.  Serotype Lane  Stain No. Serotype
1- 1721 0114:H32 13- 640 0157:H7
2- 1770 0115:H8 14- 641 0157:H7
3- 1794 NOT TYPED 15- 642 0157:H7
4- 1821 055:H- 16- 914 0157:H7
5- 1831 026:H11 17- 915 0157:H7
6- 1854 044 18- 916 0157:H7
7- 1860 0126:H27 19- 935 0157:H7
8- 1922 063:H6 20- 1449 0157:H7
9- 2462 0153:H25 21- 1455 0157:H7
10- 2464 0126:HNM 22- 1459 0157:H7
11- 3129 075 23- 1977 0157:H7
12- 5011 0111 24- 1979 0157:H7

15 Unlabeled lanes contain molecular weight markers of the following sizes: 228,
412, 693, 1331, and 2306 bps.

Amplification conditions using primer pair-23-114/77-23-rc536 for
amplification of genomic DNA from both the positive and negative test panel
were as follows:

20 For each 50 pL reaction, 1.5 pL - dNTP mix (5 mM dNTP each), 36.3 uL
deionized water, 5 pL - 10X reaction buffer (500 mM KCl, 100 mM tris @ 8.3,
15 mM MgCl, 0.003% gelatin), 2.5 pL - each primer (10 mM), 0.4 puL Taq
polymerase (5 U/pL), and 1.2 uL Taq dilution buffer (10 mM tris @ pH 8.0 and
1.0% Tween 20) were combined. 1.0 pL - genomic bacterial DNA @ 50 ng/ul.
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el ectrophoresis was not required. Sequencing the 12CNO7 RAPD product was
acconpl i shed using the chain-term nation nethod of Sanger et al. (Proc.
Natl|. Acad. Sci., USA 74, 5463, (1977)) using fluorescence-| abel ed

di deoxynucl eoti des and the Genesis 2000[err] 20 DNA Anal ysis System (E.
|. du Pont de Nempurs and Conpany, WIlmington, DE). The first step in the
sequenC|ng pro@@%%”¥EHU|res use of the 12CNO7 primer sequencePCHUIBIO2§3}| s

syt only oomPolgRbudh, ThEBATRE Rl YR ol 3 RN A YEREERO7 2 @

pI‘I Mer sequence, It wWas hece

sequences fromth@@@@"ﬂgm{amm‘?ﬁ??nré n@ 9456ne @ PEhe @ usi ng a
12CNO7 primer gengpul.cAstecmichisiof opthe dyuting thereuttiGrowis iacuthsted &t 2P fdrAPD
product. Such a Mihiite £5 B\aﬁgﬁaemggeaamsaa% R6intd S LB of PiRoliRhaifl USCd

to reliably determ ne nuc conmposit] gn [enove

ends, the RAPD’pr Bﬂﬁ@th%%maneﬂe‘d@g )’&°§€F‘§ct group of 4, 5 and 6
base restriction enzynes. |If the restriction enzynes WO 97/32043

PCT/ US97/ 02831 cut the RAPD product near one of the 12CNO7 sequences, then
t he di gest product could be directly sequenced w thout further
purification. Although overl appi ng sequence data occurs up to the digest
site, past that point only sequence fromthe undigested end is observed.
The following restriction enzynes cut the RAPD 5 product near the 12CNO7

sequence of the -strand: Bcl I, Bsp 1286 I, Bsr |, and Sau3A |. Products
fromthese digests were used to sequence the +strand. BstN I, BstU |, Fnu4H
1, and Hae Il cut the RAPD product near the 12CNO7 sequence of the

+strand. Products fromthese digests were used to generated sequence of the
-strand. Once dissim|lar sequences had been identified for both ends of the
10 RAPD product, these sequences could serve as PCR priners and

conventi onal
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PCR- based sequenci ng techni ques could be used. The conpl ete sequence of the
626 bp '0157: H7 product including the flanking 12CNO7 sequences is shown in
SEQ I D NO.: 3. Sequencing 15 Sequenci ng of the RAPD anplification
products was done according to the follow ng protocol: Conmbine 1.5 [err]L -
purified digest &ﬁlﬂg (est. 100 ng), 3.5 [err]L - 12CNO7 @ rrjL
and 28.5 [err]I_w-Brg err] O and heat to 95[err]C for 2 m nutes. J"%ﬁq@% ely
pl ace the m xture on wet ice. Add the fSHRUBREJISEANGt yre: 10 [err]L - 5X
reverse 20 transgcri i buffer (300 MM tris @pH 8.3, 375 nM
NaCl, 37.5 nM NgCI? rrﬁ%}%ﬁéﬁﬁéw?@* dNTP stock (180 uMea.), 0.65 [err]L
- ddNTP stock (250 [err],MapfizaRRddGIP, 800 [err] M 512nm ddATP, 210 [err]M
519nm ddCTP and 700 [err] Nhp2aaut: d@&TTH) pandni pE aEMPURS - ANDEYEMPARY
transcri ptase. Vortex, censri$tREET:Ando7henRKENGUkEEre at 46[err] C for 15
m nut es. Separate the sequencéITy: pMaBIAEEONON a spin 25 col um and vacuum
dry. Wash with 150 [err] L (®f ¥W{F8H: 70B0MRManol and centrifuge 5 ninutes.
Vacuum dry and reconstitut® i ;P "% ;'_j ITT P &, MPRES abel ed sequenci ng

) S, 21P}: .
products were then anal yzég) by, N%n 83302 err] DNA Anal ysis System
Once differenti al sequenceﬂ,ha@ELE@g@ ORbef3L at both ends of the E. coli
target fragnent the renai ningrezeguentrpnformati on 30  was obt ai ned
t hrough the use of either asymetric PCR to generate single- stranded DNA
or a nodified doubl e- $tinaRtEE PNANFEHIANA CGENGT IS VARKERA Al METHOA® LFIORe- st r anded
PCR product. The nodification in the doubl#- SHIESHIRPFpFofBeol consisted of
using a 46[err] C anneal ing tenperature an%fp‘gﬂﬁFTDr?ﬂ?‘.Hﬂerrpl ate ratio of 25:1.
This ratio is signifigantiyeBk PpeéechBasl Sogenerally practiced in
sequencing 35 reactions. At such a large priner:tenplate ratio, primng at
mul'tiple sites i s general toupoteRerEmpaeMa FérMS|I Nl e- st randed tenpl at es.
However, when the tenpl at ®lcoESI®t SYRE: SHGKETTE, e IMRIUDI e- st randed DNA,

successful primng can onf& JOMEHTERt ISM G| COMPATIRHEE of t he tenpl atgg and only

: ; SYSTEM: MICROSOFT WORD FOR WINDOWS
with a primer whose sequeffe HEAGHES “6ncsorn womo 7.0

{v) CURRENT APPLICATION DATA:
{A) APPLICATION NUMBER:
(B) FILING DATE:
(C) CLASSIFICATION:

{vi} PRIOR APPLICATION DATA:
(R) APPLICATION NUMBER: 08/608,881
(B) FILING DATE: FEBRUARY 29, 1396

{vii) ATTORNEY/AGENT INFORMATION:
(A) NAME: MAJARIAN, WILLLIAM R.
(B) REGISTRATION NUMBER: PE-41,173
(C) REFERENCE/DOCKET NUMBER: MD-1062-A
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PCT/ US97/ 02831
Is that only a single discrete sequencing product
i s observed under these conditions. The sequence of the conplete E col
fragment is shown in Figure 2 and in SEQID NCS.: 1 and 2. EXAMPLE 3 5

PCR Detction L@I 2’3 An 01 57:H7 - Specific Rapd Sequence The foll ow ng
procedure was UOIFPEY3 i dentify the primers nmost specific for REI/G3I0E831

WO 97/ 32043
that end. The net result

identification, bdged DYFORMTIG®EFORISER IHf NQ:he di agnostic fragment: Prinmers
were prepared for a large nunber sites at both ends of the E. coli 0157: H7
from

target sequence. Anplifitati® “%Fgf‘ FRIEWCSHt on genomic DNA 10
the positive test panel for (Q?&E & Y :Z%'ﬁae?gpaﬁff mer conbi nati ons

E G
according to the protocol s Ifb;sti;ﬁ:b@pg%s, rﬁfgl,gﬁaes where a given priner
conbi nati on produced an anplibf i e€stoLedy: prigdeszt i n over 95% of the positive
test panel, additional priners were then prepared which noved one of the
primng sites upstreamidy) d¥ORESUXRAMFEINnePMBatenettich tinme. Once the primng
site that found the 15  highest portion of 0157:H7 was identified, that
site was fixed and ther‘\x’dddg’fquﬁﬂ PHITRABTEN (e PR P 8B4t ed whi ch noved the
primng site oot Qeafith Holiicd bR EH ARG RS HEBAMRL downg) ream
one base at a tine. The conbination of primng sites | ch produced an
anpl i ficationrgsmedsuss dortednhen Rispdsrstaecacendcag actdifadd’ ctarcthRepOSi ti0/e
test panel were then evaluated at the next stage of the 20 screeni ng
procedur e. ThETGHERTTAST CAGREANAAR AATGCGRT S FINIRCAFAF AGAGISPOR BEFASYGAGAI S plrafcess
are listed in_Table II. TABLE I G%i mers used in the determnation of E.

(2)

INFORMATION FOR SEQ ID NO:2:

{i)
(R)
(B)
(C)
(D)

(ii)

LENGTH:
TYPE:

TOPOLOGY :

MOLECULE TYPE:

SEQUENCE CHARACTERISTICS:

1047 base pairs
nucleic acid
STRANDEDNESS :

linear

single

DNA (genomic)

24

col i 01 57: H7S3PFPSBIRS |CCPICAGCAT ACT CIEAEEAC(SEG4Y D

NO. : 5) GTCCACCAGC AACARAATCC ACCACAGAAA ARAACGGTTG TCAGTATCGC CGTTGATCCG 300
GAGTCTCCTG AATCGTTCAT GAGGCGGCCT ARAACGTTGCC GCTGGGTTAA TGAGAAATAC 360
ACGCGCTGGG TAAAGACACA GCCGTGTGCG TGTTGTGGTA AGCCTGCTGA CGATCCGCAT 420
CACCTGATTG GTCATGGTCA GGGGGGAATG GGGACAAAGG CCCACGATAT TTTCACGCTA 480
CCGTTGTGCC GGGAGCACCA CAACGAACTT CATGCAGACC CGCTGGAGTT TGAGAAAAAG 540
TACGGCTCTC AGATTGAGTT AATTTTTCGT TTTCTTGATC ACGCCITTGC GACTGGCGTG 600
CTCGGGTAAA AGAGGTGACT GATGCTCATA GATTTGGTTT TACCTTACCC GCCGACGGTG 660
AACACCTACT GGCGACGTCG TGGCAGCACA TATTTTGTAT CAAAAGCCGG TGAGCGTTAT 720
CGCCGGGCTG TGGCGCTTAT TGTTCGCCAG CAGCGGCTGA AATTAAGCCT GTCCGGAACG 780
CTGGCGATGA AGATTATTGC CGAGCCACCG GATAAGCGCC GCCGTGACCT GGACAATGTT 840
CTGAAAGCGC CGCTGGATGC GCTGACGCAT GCGGGGTTGC TAATGGACGA TGAGCAGTTT 900
GATGARATCA ATATTGTGCG CGGTCAGCTC GTTCCTGGTG AGCGGCTGGG GATAAAAATC 960
ACAGAACTGG AGTGCGCATG AATAACCACT ATTTACAGTT TGTGCGTGAG CTGCTCATTA 1020
TCGCTACTGC CTCAGGTAGT GCATCCA 1047



#7111 -26-rcl012
#7111-26-538
#77-23-rc536
#77-23-114

TACCTGAGGEC AGTAGCGATA ATGAGC ( SEQ
ATGCAGACCCCGCTGGAGTTTGAGAAA
CTCAATCTGAGAGCCGTACT TTT
CACTACCTGA GGCAGTAGCG CGT
the search for W34 addss specific primers it was observed that

nunber of single prinmers were capabl e of produci ng product speC|

D NO. : 10)
(SEQ ID NO: 9)
(SEQ ID NO: 8)
(SEQIDNO 7) During

Hg%;,%glant

01 57:H7. (One such pr| rre(m!/vaSBEmNQB-DHqBIE’TF&BFeSFq?)ID Mheeh produced a 962 bp

duct (SE
epar at ed by gdFRigRt BEToPEERE

was amplified w a single priner,

77-26-111 .

es 3a _and 3b show t he bag a&terns as
G oA Ta ARG RAT ACYGRAART SRTARRAGTCl [ §Y
both the posit b&f—#ﬁe&u kEscRBdccRNehrBRG D ¥Rl SscBkorch® Shodd@f@less Whish

The lanes in Figure 3a are

correl at ed wi t eréteecdét acAaTatiehi rr@saticaid ev&rcdrte TecNEIA8dH R2€t8caTte 180
PCT/ US97/ 02831 Lane Stain No. Serotype Lane St ai n No.
Ser ot ype 1- CGTCRAGGEFA TCCAGOIITE: GYFTCAGAAC ATTGTCCAGG TCROGGCGGC EQIPATCCGR 0347 H7
2- 1451 0157: HY 974 7:H7 3-
%‘i:‘%‘: c
1453 0157 gﬁc'rccscza ATARTCTTCA TCGGGPGCCT TG AGG c.;li"rbplrgzycq_ﬁ Qf;jcgccrc; 14390
0157: Hr CGABCARTA, Aé'c'éz:cp.cas Jc%z&ccam A&E?ZA&E‘E G'_E""TTTGATA edm@rarer 0154 HY
16- 1978 0157 17-
1980 0157 BHFG\.EACGA ccTcéddiB'r AGGTGI@G:E:?CHEGGCGGG TAAGGTAAAA ccarBreTatr 198420
0157: H7 8- 1460 0157: H7 19- 1982 0157: H7
9- 1461 GAGCAQGART: FRCCTCTTTT ACCCGAGCAC GGOAGTCGCA PAGELGTGAT CAAGARPACE 10480
éig% 7 0157 Harranc Teantcreac ackdttacrr Piefcanac reckbcadér brathicanc 14:?4%
TTCGTTGTGG TGCTCCCGGC ACAACGGTAG CGTGAARATA TCGTGGGCCT TTGTCCCCAT 600
TCCCCCCTGA CCATGACCAA TCAGGTGATG CGGATCGTCA GCAGGCTTAC CACAACACGC 660
ACACGGCTGT GTCTTTACCC AGCGCGTGTA TTTCTCATTA ACCCAGCGGC AACGTTTAGG 720
CCGCCTCATG AACGATTCAG GAGACTCCGG ATCAACGGCG ATACTGACAA CCGTTTTTTT 780
CTGTGGTGGA TTTTGTTGCT GGTGGACGTG AARGTGGCAGC GCAATATITT TTGTGCGCTG 840
CTTCAGTATG CTGATGGCTG TCTGTTCTCC CGGTGCGATE TCACTCTCAC GGTATACGGA 500
GCGGATTTTT TCCGCTGGTA ATCCCAGCGA ACGACGCGCT ACTGCCTCAG GTAGTGCATC 960
CACCACCTGA TTGCAGGCCG CCCACCAGGA TAATTCAGCC AGCGATAATT CACGCTCCTG 1020
TGTGCCATTC ATTGCGTGAC TAATGCC 1047
{2) INFORMATION FOR SEQ ID NO:3:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:
GGCATTAGTC AC 12

(2) INFORMATION FOR SEQ ID NO:4:
SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 base pairs
(B} TYPE: nucleic acid

(i)
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The lanes in Figure 3b are correlated with the E. coli as follows: Lane

Stain No. Serotype Lane Stain No. Serotype 1- 1927
0111 :H M 12- 2433 0163: H19 2- 1972 0157: H7
13- 2436 091: HNM 3- 1992 0142: HNM 14-

2439 0145: HNM 4- 1997 020: HNM 15- 2441
0117: H4 5- WO 453043 029: H\NM 16- 2445PCT/USYI®EE: H21
6- 2001 0143: HNM  (cy srranpEDNESS: 14ingle 2451 0135: HNM 7-

2002 0115: H\M (D) ToBdloGcY: ZéARS:r 0118: H12 8- 2034
0115: HNM 19- 2456 0126: HNM 9- 2036 - 0115: HNM
20- 2457 0146: H21 1@LECULE 121(887 DNA (ge}fpmsc)HNM 21-
2458 0121: HNM 11- 22- 2459

0113: H21 Unl abel ed Ianeg‘l?:onsr"gPWCFquEé‘E‘fﬁpﬁ?c’”\/\e?F&th N8i%ers of the foll owi ng
sizes: 228, 412, GR3pealiatlgaand 2306 bps. Anplification conditions using
primer 77-26- 111 for anplification of 5 genonm c DNA fromthe positive
test panel (FigurezBa) ineorearsn frok|spwsip kexs:each 50 [err]L reaction, 1.5
[err]L - dANTP mi x (5 mM dNTP each), 36.3 [err]L deionized water, 5 [err]L -
10X reaction buffer (5001M\/ISI&QJPENC§G?@AWERHSEI@pH 8.3, 15 nM NgCI [err],
0.003% gel atin), 5 [err]L - ‘§|’n Tbrlﬁérbafi@ahm 0.4 [err]L Tag

pol ymerase (5 U [err]L), an( YEA%B@NERI*& a“d‘f’kutlon buffer (10 mMMtris @
pH 8.0 10 and 1. 0% Tween 2 ) 7ok, ”il 9.0 [err]L - genom c
bacterial DNA @50 ng/[err] L was added The reactl on was heated to 94C for
2 mnutes. Thirtyfive 18i) MMEDLE I2BEL3 DNA (genomic)

PCT/ US97/ 02831 cycles of the followi ng tenperature cycle were run: 15" @
94[err]C, 3" @ 72[err] @xi)At SEQUENCE DESCRIPTION: SEQ ID NO:5:

TGGATGCACT ACCTGAGGCA GTAGCG 26
(2} INFORMATION FOR SEQ ID NO:6:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 base pairs
(B) TYPE: nucleic acid
(C} STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: DNA (genomic)
{(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:
GCGATGACGG AGTCCATCAC GTAGGT 26
(2) INFORMATION FOR SEQ ID NO:7:
(i) SZQUENCE CHARACTERISTICS:
(A} LENGTH: 23 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
() TOPOLOGY: linear
{ii) MOLECULE TYPE: DNA {genomic)
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:
CACTACCTGA GGCAGTAGCG CGT 23
(2) INFORMATION FOR SEQ ID NO:8:
{1} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 23 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
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t he conclusion of the cycling the reaction was incubated at 72[err]C for 7
mnutes. A5 [err]L aliquot of the reaction was conbined with 2 [err]L of
Fi col -1 oading buffer and run on a 4% acryl am de gel (29:1)/1.0x TBE. 5
Anplification conditions using primer 77-26-111 for anplification of
genomc DNA fro gative test panel (Figure 3b) were as f - _For
each 50 [err]L g}eac |‘n§ 1.5 [err]L - dNTP mix (5 mM dNTP eacrﬁoa’@%?@”?’g
[err]L deionized water, 5 [err]L - 10X reaction buffer (500 mM KC, 100 nmM
tris @pH 8.3, 15 nM I\/g@}'a‘[ierﬂC}LEC@LEO(DWoFgé?Natigﬁyemisl [err]L - single priner
(10 MM, 0.4 [err]L Taq 10 rrerase 5 [errlLl) and 1.2 [err]L Taq
dilution buffer (10 nM t¥i’s fé) k3 Bssgﬁﬁ&fo%!f/’/o %ﬁeé%)nﬁoéa wer e combi ned. 1.0
[err]L - genom ¢ bachgfdral RNRcRS0-p0/ [err]L was added. The reactionggas
heated to 94[err]C for 2 mnutes. Thirtyfive cycles of the follow ng
tenperature cycl e ywore meorvatfoh @rRO4ferp |NG;9:3' @ 72[err]C. At the
conclusion of the cycling the reaction was incubated at 72[err]C for 7
mnutes. A 15 5 [err]Ltidli ENGH CHARBCTERETHIF®n was conbined with 2 [err]L
of Ficol-loading buffer and fjn LFHCH: 4%%{3?53‘7I Be gel (29:1)/1.0x TBE.
Areas of the 962 bp product ’ocﬁﬁ%ﬂm &Eséh’blsh gatl on using 77-26-1 1 1
were screened for other 0157, ,7 B85e 1clp,§éap*er It was suspected that
0157: H7 specificity arose primarily fromthe 77- 26-111 site on the (-)
strand. Since this 20 (it eMORASUIEUBYFECT A Ogertaieing | ess than perfect

honol ogy to the primer sequence, prinmng sites closely surrounding this
site were eval uated. Th&¥e e?FQP '%R%Té%ceﬁot%“%’c%er primng pairs,

77-26-538/7111- 26- n, 77- 23 rc536, producing
FrBeRAErE Bomskferd. 6

anplification pro 14) and 467 bp (SEQ I D

13), respectively.»25 :NFOKMATIONFgOgugi%sIlﬂ,QOQQd 4b show t he bandi ng patterns
as separated by gel electrophoresis for sanples of 21 different E. coli
fromboth the positive ((iguIEQUENSE GHABAJTERERTICS (Figure 4b) test panels
which resulted fromanplific&¥i dﬁNCﬂiﬂche& baspeérpri ner, 77-26-111. The

| anes in Figure 4a are corre1 t & 5’2% ﬁJé:EJ'dEOH as follows: Lane Stain

No. Serotype Lane (D tq.b mgﬁf

{ii) MOLECULE TYPE: DNA (genomic)
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:10:
TACCTGAGGC AGTAGCGATA ATGAGC 26
{2) INFORMATION FOR SEQ ID NO:1l:
{i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 626 base pairs
{B) TYPE: nucleic acid
{(C) STRANDEDNESS: single
{D) TOPOLOGY: 1linear
{ii)} MOLECULE TYPE: DNA (genomic)

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:11:

GGCATTAGTC ACGCAATGAA TGGCACACAG GAGCGTGAAT TATCGCTGGC TGAATTATCC 60
TGGTGGGCGG CCTG&AATCA GGTGGTGGAT GCACTACCTG AGGCAGTAGC GCGTCGTTCG 120
CTGGGATTAC CAGCGGAAAA AATCCGCTCC GTATACCGTG AGAGTGACAT CGCACCGGGA 180
GAACAGACAG CCATCAGCAT ACTGARAGCAG CGCACAAAAR ATATTGCGCT GCCACTTCAC 240
GTCCACCAGC AACAAAATCC ACCACAGAAA AAAACGGTTG TCAGTATCGC CGTTGATCCG 300
GAGTCTCCTG ARATCGTTCAT GAGGCGGCCT AAACGTTGCC GCTGGGTTAA TGAGAAATAC 360
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1- 1450

0157: H7
14- 8298
0157: H7 5-
1457

18- 8858

0157:

0157: H7 12- 8295 0157: H7 2- 1451
13- 8296 0157: H7 3- 1453 0157: H7
0157: H7 4- 1454 0157: H7 15- 8299
1456  0157: H7 16- 8300 0157: H7 6-
17- 8857 0157: H7 7- 1458 0157 H7
W‘b’i’é’??ﬁ? 19 WD 97/32043 PCT/US97/02831
1460 0157: H7 19- 8859

PCT/ US97/ 02831 8-

0157: H7 9- ACGLGEIGGE TARAGRCREA |GPCGTCTGCG TGTTGTGGTR BGCCTCERRMNCGATCCGCA 157 20 10-
1462 0152 éé% 8(3{; ,1%8 t?GA %%7 E]Z lg,,r ch
ACCTGATTG TCATGGT GGAA GG CGATAT TCACS
0157: H7 The lanes I'n gure are corre fM& ?T as foﬁ
Lane  Stain e&TTCa%E@tGG@&;CACCA CAACGRACTT ¢#Ha€ncasdt %E&GBDGTTS%A%RXFQQ 1- 549 1732
0143 HNM 12- 1797 0111: HNM 2- 0142: Hoe
13- 1798 TACGGRTEINMGABIGAGTT AATHTBTCGT TTTO’II_'IZ;A‘“CI!—BOGCCTTTGC GACTGGCGT&4- 60b800
0128: HNM 4- 1735 0144: HNM 15- 1805 0143: HNM 5-
1450 015%FCEf{ETARA AGAGGTGACT GATGET 1808 0111: HNM 6- 1757 626
0152: HNM [{f[q\'ﬁ] I%QO*% lp%l&él HNM 7- 1760 06: H1
( ORMAT 0 I .
18- 1813 d3d: NI B Do £54: HNM 19- 1814
06: H 9- 1763 ©20: debhNCE chARACTERISTIGS)- 1827 020: HNM 10-
1771 0148: H28 () LBderH: Db82%ase paifdl43: HNM 11- 1772
0159: H20 22- 1&83 TYPE: @ik2&:cHAMA
(C) STRANDEDNESS: single
{D) TOPOLOGY: 1linear
(ii) MOLECULE TYPE: DNA (genomic)
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:

TGGATGCACT ACCTGAGGCA GTAGCGCGTC GTTCGCTGGS ATTACCAGCG GARAAAATCC 60

GCTCCGTATA CCGTGAGAGT GACATCGCAC CGGGAGAACA GACAGCCATC AGCATACTGA 120

AGCAGCGCAC AARAAATATT GCGCTGCCAC TTCACGTCCA CCAGCAACAA AATCCACCAC 180

AGAAAAARAC GGTTGTCAGT ATCGCCGTTG ATCCGGAGTC TCCTGAATCG TTCATGAGGC 240

GGCCTARACG TTGCCGCTGG GTTAATGAGA AATACACGCG CTGGGTAAAG ACACAGCCGT 300

GTGCETGTTG TGGTAAGCCT GCTGACGATC CGCATCACCT GATTGGTCAT GGTCAGGGGG 360

GRATGGGGAC AAAGGCCCAC GATATTTTCA CGCTACCGTT GTGCCGGGAG CACCACAACG 420

AACTTCATGC AGACCCGCTG GAGTTTGAGA AAAAGTACGG CTCTCAGATT GAGTTAATTT 480

TTCGTTTTCT TGATCACGCC TTTGCGACTG GCGTGCTCGG GTAAAAGAGG TGACTGATGC 540

TCATAGATTT GGTTTTACCT TACCCGCCGA CGGTGAACAC CTACTGGCGA CGTCGTGGCA 600

GCACATATTT TGTATCAAAA GCCGGTGAGC GTTATCGCCG GGCTGTGGCG CTTATTGTTC 660

GCCAGCAGCG GCTGABATTA AGCCTGTCCG GAAGGCTGGC GATGAAGATT ATTGCCGAGC 720

CACCGGATAA GCGCCGCCGT GACCTGGACA ATGTTCTGAA AGCGCCGCTG GATGCGCTGA 780

CGCATGCGGS GTTGCTAATG GACGATGAGC AGTTTGATGA AATCAATATT GTGCGCGGTC 840

AGCTCGTTCC TGGTGAGCGG CTGGGGATAA ARATCACAGA ACTGGAGTGC GCATGAATAA 900

CCACTATTTA CAGTTTGTGC GTGAGCTGCT CATTATCGCT ACTGCCTCAG GTAGTGCATC 960

ca 962
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11- 1796 086: HNM 22- 1886 0164: HNM Unl abel ed

| anes contai n nol ecul ar wei ght markers of the follow ng sizes: 228, 412,
693, 1331, and 2306 bps. Anplification conditions using primer pair
77-26-538/7111-26-rcl1012 for 5 anplification of genom ¢ DNA from t he
positive test panel (Figure 4a) were as follows: For each 50 [err

reaction, 1.5 [EWPPEA204HNTP nix (5 nM dNTP each), 36.3 [err]L d& &ﬁ’%"
water, 5 [err]L - 1 I eg@biManIdaUFdre BEd 20 Qotd:KCl , 100 mMtris @pH 8.3, 15
mM MgC [err], 0.003%gelatin), 2.5 [err]L - of each priner (10 MM, 0.4
[err]L 10 Taq pol yner asei)( 5SSLYUENSE CHARACTERESTECY: [err|L Taq dil ution buffer
(10 MM tris @pH 8.0 and 1.0%AMmedNCHD) 4fdreserFhed. 1.0 [err]L - genonic
bacterial DNA @50 ng/[err]L \i\%Ps q: gléljécraéé tlon was heated to 94C for
2 mnutes. Thirtyfive cycles d& %,(Lqr?gerrperature cycle were run:
15" @94[err]C, 3" [err] 72C At the conclusion of the .cycling the reaction
was incubated at 72C for (#,n néiizese fvek> DNB (gendwlik) al i quot of the reaction
was conbined with 2 [err]L of Ficol-loading buffer and run on a 4%

acryl am de gel (29:1)/1. Oxi)TBEEQUEKGH PESCBERTIONF cEROIR N8 :using prinmer pair

77-26-538/7111-26-rc1012 for anplification of i ne ive
test panel (Fi gE’F‘é"Agf(E?)GAv@}CéG%?S%TCB—\XECGICZ'EFGGM'%%]8"?? %f% MRS NC0% Y |
PCT/ US97/ 02831 é’J]‘%E %méﬁﬁ-& ci&@ééplso&cné;\cic& %rAi-&ASCA"Ad&FERAéEA&c( S mMMo

dNTP -each), 36 el oni ze water, 5 pL - 10X reaction buffer (500 mM~
KC, 100 mMtri acp@mhm& 'ﬁwrd&cmﬂcbmlr{:mcr -}QCAecp@;GB A%ig»eh'a:m cQACAGARBA[ er rido -
each primer (10 MM, 0.4 [err]L Taq polynmerase (5 Uferr]L), and 1.2 [err]L
Taq di |l uti on bufAreeCTTEONMAGERTCSCIOSBTIFABCEFGEACTCTGHIER ATERRTIRGEACCSEGCCIRr e 240
combi ned. 1.0 [er rG]l'TGC\.G cerggéq"r%mp %géAeAE\'IrAl cl%\cléCI@GGT AARGACACAG CCGTGTGCGT 300
GTTGTGGTAA GCCTGCTGAC GATCCGCATC ACCTGATTGG TCATGGTCAG GGGGGAATGG 360
GGACAAAGGC CCACGATATT TTCACGCTAC CGTTGTGCCG GGAGCACCAC AACGAACTTC 420
ATGCAGACCC GCTGGAGTTT GAGAAARAGT ACGGCTCTCA GATTGAG 467

{2) INFORMATION FOR SEQ ID NO:14:

(i} SEQUENCE CHARACTERISTICS:
(B) LENGTH: 527 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(xi). SEQUENCE DESCRIPTION: SEQ ID NO:14:

ATGCRGACCC GCTGGAGTTT GAGAAAAAGT ACGGCTCTCA GATTGAGTTA ATTTTTCGTT €0
TTCTTGATCA CGCCTTTGCG ACTGGCGTGC TCGGGTARAA GAGGTGACTG ATGCTCATAG 120
ATTTGGTTTT ACCTTACCCG CCGACGGTGR ACACCTACTG GCGACGTCGT GGCAGCACAT 180
ATTTTGTATC AARAGCCGGT GAGCGTTATC GCCGGGCTGT GGCGCTTATT GTTCGCCAGC 240
AGCGGCTGAA ATTAAGCCTG TCCGGAAGGC TGGCGATGAA GATTATTGCC GAGCCACCGG 300
ATAAGCGCCG CCGTGACCTG GACAATGITC TGAAAGCGCC GCTGGATGCG CTGACGCATG 360
CGGGGTTGCT AATGGACGAT GAGCAGTTTG ATGAAATCAA TATTGTGCGC GGTCAGCTCG 420
TTCCTGGTGA GCGGCTGGGG ATAAAAATCA CAGAACTGGA GTGCGCATGA ATAACCACTA 480
TPPACAGTTT GTGCGTGAGC TGCTCATTAT CGCTACTGCC TCAGGTA . 527
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50 ng/[err]L was added. The reaction was heated to 94C for 2 m nutes.
Thirtyfive cycles of the follow ng tenperature cycle were run; 15" @
94[err]C, 3" @72C. At the conclusion of the cycling the reaction was

i ncubated at 72[err]C for 7 mnutes. A5 [err]L aliquot of the reaction was
conmbined with gv rr]L of Ficol-loading buffer and 10 run on a 4%

acryl am de gel f&% 1.0x TBE. Figure 5 shows the bandi hg paP¢EP#F02831
separated by gel ebhectrmnwphkeresy sof ee Sang:es: of 24 different E. coli from
both the positive and negative test panels which resulted from
anplification with the p¥i néFQU;S'ﬂ‘FEr C'I’WQ'SERHWF?? 23-rc536. The lanes in

Figure 5 are correl ated wit ’[h%‘gm 4 bage P%_EBOWS Lane Stain No.

leic

Ser ot ype Lane S n ﬂ 1721 0114: H32
13- 640 0157: H7 2- 355 Tﬁkg %ﬁg 14- 641
0157: H7 3- 1794 NOT TYPED 15- 642 0157: H7 4-
1821 055: H (ii) MOLECHIZE- TYPEQ1NA (gendmkib): H/ 5- 1831

026: H11 17- 915 0157: H7 6- 1854 044

18- 916 0157: Hf*xi)- SEQUENGESPESCRIPIFN:G. §BO7ID NO:15: 19- 935
0157: H7 8- 19 : H6 20- 1449 0157: H7 9-
2462 0153:H2§%%“”“chg§ 21- 1455 0157: H7 10- 2464 12
0126: HNM (2) _ 4froruntrbROror sEQ 9&53 f&? 11- 3129 075

23- 1977 0157: H7 12- 5011 24- 1979

0157: H7 15 Unl abel ed hanes:aomacrmRMEemﬂIa:s wei ght markers of the

foll owing sizes: 228, 412, €93 LENGENE IZnbrs230Erpps. Anplification
conditions using priner pai FB’2§YEE_'L4/ '7“Fl283 PEB’SG for anplification of
genonic DNA fromboth the p mng@»a: ef%éi“i‘ test panel were as foll ows:
20 For each 50 [err L reactlon err]L - dNTP m x (5 nM dNTP

each), 36.3 [err]L dei gRhzagh el vyeb: [g{,,q]([,mm;gx reaction buffer (500 niM
KCl, 100 nMtris [err] 8.3,
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:16:

AGTCGAACTG TC 12
(2) INFORMATION FOR SEQ ID NO:17:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 12 base pairs
{B)Y TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic}
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:17:
TTAGTCACGG CA 12
{2) INFORMATION FOR SEQ ID NO:18:
(i)- SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA {genomic)
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:18:

TGCGATACCG TA 12
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15 MM Md [err], 0.003%gelatin), 2.5 [err]L - each prinmer (10 MM, 0.4
[err]L Taq polynerase (5 U[err]L), and 1.2 [err]L Taq dilution buffer (10
mMMtris @pH 8.0 and 1.0% Tween 20) were conbined. 1.0 [err]L - genom c
bacterial DNA @50 ng/[err]L 21. WO 97/ 32043

PCT/ US97/ 02831 was added. The reaction was heated to 94[err]C for 2

m nutes. Thirtyfiwespmies of the foll ow ng tenperature cycl e warcrnsswozsib"
@94[err]C, 2 @65[err]C,. _and 1' g%{Z err]C. At the conclusion of the
cycling the reaction‘¥as TERUBRIRUTR SR % or 7 minutes. A5 [err]L
aliquot of the reaction wag;,coggiveret Widrdcrrk&fctL of Ficol -loading 5

buf fer and run on a 4% acryl ange GRbr:2912lbisk. PacrdBE. 22 WO 97/ 32043
PCT/ US97/ 02831 SEQUENCE LI STI N&)( 19yPEENRAle:4 NEGRVATI ON: (i) APPLI CANT: (A)
NAME: E. |. DU PONT DE NEMOURS(BANGTREWMBPAREES( Blsi@RREET: 1007 MARKET STREET
(C) CITY: WLM NGTON (D) STATE{D! [HOPARSIRE (E)*2COUNTRY: UNI TED STATES OF
AVER CA (F) POSTAL CCDE ()P): o k9598,(Q) TRKEGUANE, 302 892-8112 (M)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19:
CTACAGCTGA TG 12
{(2) INFORMATION FOR SEQ ID NO:20:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 12 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: ©LCNA (genomic)
{xi) SEQUENCE DESCRIPTION: SEQ ID N0O:20:
GTCAGTCGAA CT - 12
(2)  INFORMATION FOR SEQ ID NO:21:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:21:

CGTATGCGAT AC 12

31



(1) TELEX: 6717325 (ii) TITLE OF | NVENTI ON: NE- RKERS AND METHODS
FOR THE DETECTI ON OF E. COLlI SEROIRYPE- | i NUMBER OF SEQUENCES: 21

7. H7
(iv) COVPUTER READABLE FORM (A) ME m TE, 3.50 | NCH (B)
COVPUTER: | BM PC COVPATI BLE (C) OPE OFT WORD FOR
W NDOWS 95 (D)O% : M CROSOFT ¢7.0 (%) CURRENT APPLI CATI ON DATA:
(A) APPLI CATI - (B) FILING DATE: (C) CLASSI FI CATI ON: POWUSPRREOR

APPLI CATI ON DATA: ¢ T §%%§E@I NUVBER: 08/ 608, 881 (B) FI LI NG DATE:
FEBRUARY 29, 1996 (Vi ﬁi AGENT | NFORVATI ON:  (A) NAME: MAJARI AN,
W LLLIAM R (B) REG STRATI @\uribrépidetqmining viirthet @) unRECFREMDEGRARAETE aNUVBER:

MD- 1062- A 23 WaembBérdE @eEscherichia coli 0157:H7 serotype, comprising analyzing the
EE{X{QX?:‘?’ E{? ? é_?_? 1 ( 253@0%%%1%%%?@%&%&%&% g‘o degelcg the pr% ncc'e\l of a nucleic
?' cid sequence selected from the group consisting of SEQ ID NO: 1, SEQ ID
NO.: 2, or a diagnostic marker fragment thereof, whereby the presence of said
nucleic acid sequence indicates said unknown microorganism is a member of said
Escherichia coli 0157:H7 serotype.
2. The method of Claim 1 wherein said analyzing step further

10 comprises the substeps of:

(i) performing a PCR amplification reaction on the genomic
DNA of said unknown microorganism using a pair of primers comprising a first
primer and a second primer wherein said first primer has a nucleic acid sequence
derived from SEQ ID NO.: 1 and said second primer has a nucleic acid sequence

15  derived from SEQ ID NO.: 2; and

(i)  detecting the presence of DNA which has been amplified
by said primer pair of step (i);
whereby the presence of amplified DNA at step (ii) indicates that said unknown
microorganism is a member of the Escherichia coli 01 57:H7 serotype.

20 3. The method of Claim 2 wherein at substep (i) said first primer is
selected from the group of diagnostic marker fragments derived from
SEQ ID NO.: 1 consisting of SEQ ID NOS.: 3, 5, 7, and 9, and said second primer
is selected from the group of diagnostic marker fragments derived from SEQ ID
NO.: 2 consisting of SEQ ID NOS.: 4, 6, 8, and 10.

25 4. The method of Claim 1 wherein said analyzing step further
comprises the substeps of ) contacting the genomic DNA of said unknown
microorganism with a nucleic acid probe consisting of a nucleic acid sequence
which is complementary to and which hybridizes with a nucleic acid sequence
selected from the group SEQ ID NO.: 1, SEQ ID NO.: 2, or a diagnostic marker

30  fragment thereof, and then b) detecting the presence of said nucleic acid probe,
the presence of said nucleic acid probe indicating the presence of said nucleic acid
sequence in tumn indicating that said unknown microorganism is a member of the
Escherichia coli 0157:H7 serotype.

5. An isolated nucleic acid fragment having SEQ ID NO.: 1 ora

35  diagnostic marker fragment thereof. .

6. An isolated nucleic acid fragment having SEQ ID NO.: 2 or a
diagnostic marker fragment thereof.

— e ———
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(B) TYPE: nucleic acid (C) STRANDEDNESS: (D) TOPOLOGY: linear (ii)
MOLECULE TYPE: DNA (genomic) (xi) SEQUENCE DESCRIPTION:  SEQ I D NO 1:

GGCATTAGTC ACGCAATGAA TGGCACA m GGC TGAATTATCC 60
TGGTGGGOGG CCTGCAATCA GGTGGT GTAGC GCGTCGTTCG 120
CTGGGATTAC CA TCCGCTCC GFATACOETG AGAGTGACAT CGCACCGGGA
GAACAGACAG CCA CTGAAGCAG CGCACAAAAA ATATTGOGCT GCCACTREAASIT02831 54
GTCCACCAGC AACAAAATCC AGCACARAMNDIafONOEIIoAdi S fr Rellseedd frdml E@M@f 300
CTCIOnT ACCTICAL GG i [ S B e et
ACGOGCTGGG TAAAGACAEHE 420
CACCTGATTG GTCATGGNEA: HEEQIrNPcsREATANQSS. SEQABRGAF: Sﬁﬂrtl?-\t*i@cfA 480
CCGTTGTGCC GGGAGCAGES IDANOAAGED IDANCCARSEDR NBNTUGGAGEHQ THABVABAL 540
TACGGCTCTC A Ggr Ggg) @%& CGT TTTCTTGATC ACGCCTTTGC GACTGGCGTG 600
CTCGGGTAAA A TA GATTTGGITT TACCTTACCC GCCGACGGTG 660
AACACCTACT GGCGACGTCG TGGCAGCACA TATTTTGTAT CAAAAGCCGG TGAGCGTTAT 720
CGCCGGGCTG TGECGCTTAT TGTTCGCCAG CAGCGGCTGA AATTAAGCCT GTCCGGAAGG 780
CTGGCGATGA AGATTATTGC CGAGCCACCG GATAAGCGCC GOCGTGACCT GGACAATGTT 840
CTGAAAGCGC CGCTGGATGC GCTGACGCAT GOGGGGTTGC TAATGGACGA TGAGCAGTTT 900
GATGAAATCA ATATTGTGOG CGGTCAGCTC GTTCCTGGTG AGCGGCTGGG GATAAAAATC 960
ACAGAACTGG AGTGCGCATG AATAACCACT ATTTACAGTT TGTGCGTGAG CTGCTCATTA 1020
TCGCTACTGC CTCAGGTAGT GCATCCA 1047

(2) | NFORMATI ON FOR SEQ I D NGO 2: (i) SEQUENCE CHARACTERI STICS: (A
LENGTH. 1047 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: | i near

This Sheet Has Been RT'laced
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(ii) MOLECULE TYPE: DNA (genomic) 24 WD 97/32043

PCT/ US97/ 02831 (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 2: TGGATGCACT
ACCTGAGGCA GTAGCGATAA TGAGCAGCTC ACGCACAAAC TGTAAATAGT 60
GGTTATTCAT GOGCACTCCA GTTCTGTGAT TTTTATCCCC AGCCGCTCAC CAGGAACGAG

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020 TGT GCCAHG—AFHHES : ;
1047 (2) [HNRORMAH-ON-FOR-SEO—-B-NG:
LENGTH: 12 Kz ' ¢

CTGACCGOGC weAMIALI GA TTTCATCAAA CTGCTCATCG TCCATTAGCA ACQeSrisdTitian
CGTCAGCGCA TCCAGCGGCG CTTTCAGAAC ATTGTCCAGG TCACGGCGGC GCTTATCCGG
TGGCTCGGCA ATAATCTTCA TCGCCAGCCT TCCGGACAGG CTTAATTTCA GCOCGCTGCTG
GCGAACAATA AGCGCCACAG CCCGGCGATA AEIGUREAG GCTTTTGATA CAAAATATGT
GCTGCCACGA CGTCGCCAGT AGGTGTTCAC CGTCGGCGGG TAAGGTAAAA CCAAATCTAT
GAGCATCAGT CACCTCTTTT ACCCGAGCAC GCCAGTCGCA AAGGCGTGAT CAAGAAAACG
AAAAAATTAAC TCAATCTGAG AGCCGIACTT TTTCTCAAAC TCCAGCOGGGL CTGCATGAAG
TTCGTTGIGG TGTCCCGGC ACAACGGTAG |CGRAAAAATA, TCETGGGCCH LTGTCCCCAT
GARRA. TRASET GATG- ¢EMBCT CA “TCAGLTIAT LACAACACCC
&f GTCFTRACGE AGCESGTGIA|TTICTCATTA ACCCAGCGGC AACGTTTAGG
CCGCCTCAT.G AACGATTEAG GAGACTCCGS | ATCAAGEGEG ATACTGACAA CUGIfTTTTTT
STTTGTTGCT GGTGGACGTG| AAGTGGCAGC GCAATATTTT TIGIGCGCTG
CTTCAGTATG CTGATGGCTG TCTGITCTCE|CGGTGREATG FCACTCTCAC GGTATACGGA
GCGGATTTTT TCCGCTGGTA ATCCCAGCGA| ACGACGCGCT ACTGCCTCAG GIAGTGCATC
CACCACCTIGA TTGCAGGCCG CCCACCAGGA] TAATTCAGCC AGCGATAATT CACACTCCTG
U . s T M 0 T R § N AL D L S

\ N \\ & |

RSF-eg (A
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(C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: DNA
(genomic) (xi) SEQUENCE DESCRI PTION: SEQ I D NO 3: GGCATTAGIC AC

12 (2) | NFORMATI ON FOR SEQ I D NO 4: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 12 base pairs (B) TYPE nucleic acid 25 WD 97/ 32043

PCT/ US97/ 02831 ({3, o é& NDEDNESS single (D) TOPOLOGY: linear (ii) MOLECULE
TYPE: DNA (genom C SEQUENCE DESCRI PTI ON: SEQ I D NO 4: ESUVSNVOPAT GA
12 (2) | NFORMATI ON FCR SEQ I D NO 5: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 26 base pairs (B) TYPE nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genomic) (xi) SEQUENCE
DESCRI PTI ON: SEQ | D NO 5: TGGATGCACT ACFIGURE:2 GTAGCG

26 (2) | NFORVATI ON FOR SEQ I D NO 6:

120807
GGCATTAGCTCACGCAATGAATGGCACACAGGAGCGTGAATTATCGCTGGCTGAATTATCC

] ~mvecmw—e- Y e Ty N - ———- .- - - - - -+*

CCGTAATCAGTGCGTTACT TACCGTGTGTCCTCGCACTTAATAGCGACCGACTTAATAGG

L

60

77-23-114

77-26-113

i
TGGTGGGCGGCCTGCMTCAGGTGGMWACWMGCGTCGTTCG
61 -— -+ - o - o - - - -——- - 120

ACCACCCGCCGGACGTTAGTCCACCACCTACGTGATGGAC‘I‘CCG‘!‘CATCGCGCAGCAAGC

CTGGGATTACCAGCGGAARAAATCCGCTCCOTATACCGTGAGAGTGACATCGCACCOGRA
-—-+ 180

WMMMWMTAMWMWM

121

mcnmmmsmwmmnmacmmnccmm
WCGGTA@CMAMCWCGCWATMGCWW

240

181

241 GTCCACCAGCAACARAATCCACCACAGAAAARAACGGTTGTCAGTATCGCCGTTGATCCG
WWWGWWCATAGCWAGGE

300

mmmmmmmmmmcmcmmrmumﬂc
mmmmmmwcmnmmmm

350

301

ACGCGCTGGGTMAGACACAGCCGTGTGCGTGNGTGGTMGCCTGCTGACGATCCGCAT
TGCGCGACCCATTTCTGTGTCGGCACACGCACAACACCATTCGGACGACTGCTAGGCGTA

420

361

CACCTGAWCATGGTWMTGGGGACAMGGCCCACGATAWCGCTA

WWMMQGMCC&HRCWATMTMT
77-26-518

cm&mmmmmmmm
GGCMCACGGCCCTCGTGGTGTTGCTTGAAGTACCTCTGGGCGACCTCMACTM

480

421

540

481

54 TMWCMAWMMWCGTMCMTCACGCCTTTGCGACTGGCGTG
1 - tomo— -—+ 600
AWWWMGCMGMCTAGTGCGGMAC GCTGACCGCAC

77-23-xcS336

o1 CTCGGGTMGAGGTGACTGATGCTCRTAG&TTTGGTTTTACC TTACCCGCCGACGGTG
et e e Ll TP P — e —— + 660
GAGC CCAWCWMGTATCTAMCCMMTGGMTGGGCGGCTGC CAC

12CN07
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(1) SEQJENCE CHARACTERI STI CS: (A) LENGTH: 26 base pairs (B) TYPE: nucleic
acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: DNA
(genom c) (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 6: GCGATGACGG AGTCCATCAC
GTAGGT 26 (2) | NFORMATI ON FOR
SEQ ID NOU7: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH. 23 base pairs (B)
TYPE: nucl ei ¢ acl'® TEFMETRANDEDNESS: single (D) TOPOLOGY: | i neaRCRS9y02831
MOLECULE TYPE: DNA (genomc) (xi) SEQUENCE DESCRI PTION. SEQ ID NO 7:
CACTACCTGA GGCAGT A%? (BAFACCTACTGGCGACCTCCTGGCAGCACATAT T TGTATCAAAAGCCGGTGAGCGTTAT 23
(2) | NFORMATI ON & Shu 14 G CTERISTLCS oY A)720
LENGTH: 23 base pairs (B) Tglggacﬁrlfg declxci':mamé E% @m E 3yl e (D)
TOPOLOGY: | i near

PCT/ US97/ 02831 (i | )uwu.%ﬁg:]é{‘%ém&fm“ GCTGARATTANGCCTOTCCOoMSE L so

GCGGCCCGACACCGCGAATAACAAGCGGTCGTCGCCGACTTTAATTCGGACAGGCCTTCC

CTGGCGATGAAGATTATTGCCGAGCCACCGGATAAGCGCCGCCGTGACCTGGACAAIGTT

781 —meeemee- U, r——— ————cape——— 840
GACCGCTBCTTCTAATAACGGCTCGGTGGCCTATTCGCGGCGGCACTGGACCTGTTACAA

e CTGAAAGCGCCGCTGGAEGCGCTGhCGCATGCGGGGTTGCTAAIGGACGAIGRGCAGTTT
41 o 900

GACTTTCGCGGCGACCTACGCGACTGCGTACGCCCCAACGATTACCTGCTACTCGTCAAA

GATGAAAICAA!B!TGTGCGCGGTCAGCTCGTTCCTGGTGAGCGGCTGGGGATAAAAATC
901 960

cTAcTTTAGTTA!EACICGCGCCAGTCGBGCAAGGACCACTCGCCGACCCCIATTTTTAG

ACAGAACTGGBGTGCGCN!G&&TAACClCTlET!ACAGTTTGEGCGTGAGCTGCTCATTA

961 1020
TGTCTTGACCTCACGCGQACTTI!TGG!GATAAa1GTCAAACAOGCACTCGACGIBIAN!
I,
TCGCTACTGCCTCAGGTAGTGCATCCA
1021 - +* 1047

AGCGATGACCAAGTCCATCACOTAGAT

L |

71-3:-1:..1 e

7111-26-r01012 |

FIGURE 2 continued
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(xi) SEQUENCE DESCRI PTION: SEQ I D NO 8: CTCAATCTGA GAGCCGTACT TTT

23 (2) I NFORVATION FOR SEQ ID NO 9: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH 26 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: | i neag, MOLECULE TYPE: DNA (genomc) (xi) SE

DESCRI PTI ON: SE%@I”%)’\)‘I'\?Q 9: ATGCAGACCC GCTGGAGTTT GAGAAA Creridbmnss:
26 (2) | NFORMATI ON FOR SEQ | D NO 10: ENCE CHARACTERI STI CS: (A)
LENGTH. 26 base pairs (B) TYPE: nucl ei c aC| giTE STRANDEDNESS: single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genomic) (xi) SEQUENCE
DESCRI PTI ON:  SEQ | D NO: 10: TACCTGAGGEC AGTAGCGATA ATGAGC

26 (2) | NFORVATI ON FOR SEQ I D NO 11: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH. 626 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genomic) (xi) SEQUENCE

DESCRI PTI Of——SEQ—+B—NO—++—C0CATTAST EACSEAATEAA—TESECACACAG-GASCGLIGAAT
TATCGCTGGC [ TGAATTATCC 60 T=s=T '"""g‘
__33‘5. aubd-v NEILIL ﬁfﬁ ;
. o _ _ - .~ _ e
! .!- BE B R A B BB | —= T
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TGGTGGGEOGG CCTGCAATCA GGTGGTGGAT GCACTACCTG AGGCAGTAGC GCGTCGTTCG

120 CTGGGATTAC CAGOGGAAAA AATCOGCTCC GTATACCGTG AGAGTGACAT CGCACCGGGA
180 GAACAGACAG CCATCAGCAT ACTGAAGCAG CGCACAAAAA ATATTGOGCT GOCACTTCAC
240  GTCCACCAGL, AQCAATCC ACCACAGAA AMMCCGTTG TCAGTATOSC GRmiisien
300 GAGTCTCCT CAT GAGGOGECCT AMAUREGES GCTGGGTTAA TGAGAAATAC
360 27 WD 97/ 32043

PCT/ US97/ 02831 ACGOGCTGGG TAAAGACACA GOCGTGTGOG TGTTGTGGTA AGCCTGCTGA

CGATCCGCAT 420 CACCTGATTG GTCATGGTCA GGGGGGAATG GGRGACAAAGG CCCACGATAT
TTTCACGCTA 480 CCGTTGTGCOC GGGAGCACCA CAACGAACTT CATGCAGACC CGCTGGAGTT
TGAGAAAAAG 540 TACGGCTCTC AGATTGAGTT AATTTTTCGT TTTCTTGATC ACGCCTTTGC
GACTGGCGTG 600 CTCGGGTAAA AGAGGTGACT GATGCT

626 (2) | NFORVATI ON FOR SEQIDNOlZ (i)

SEQUENCE CHARACTERI STI CS:

CE T STRANDES H:"&“foﬁt""k

(A)

LENGTH: 96
TOPOLOGY:

e BT CH

= BT TYPE: & DN/

1 0) )
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GAATGGGGAC AAAGGCCCAC GATATTTTCA CGCTACCGIT GIGCCGEGAG CACCACAACG
AACTTCATGC AGACCCCCTG GAGTTTGAGA AAAAGTACGG CTCTCAGATT GAGITAATTT
TTCGITTTCT TGATCACGCC TTTGCGACTG GCGTGCTCGEG GTAAAAGAGG TGACTGATGC

TCATAGATTT GOI
- GCACATATTT TGT

GCCAGCAGCG GCT

GOCGGTGAGC GTTATCGCCG GGCTGTGGCG CTTATTGITC
GAAATTA AGCCTGTCCG GAAGGETEUREBMRGAAGATT ATTGCCGAGC

CACCGGATAA GCGCCECCGT GACCTGGACA ATGTTCTGAA AGCGCCCCTG GATGCGCTGA

CCCATGECGEEG GIT

GCTAATG GACGATGAGC AGITTGATGA AATCAATATT GIGCGCGGTC

AGCTCGITCC TGGTGAGCGG CTGGGGATAA AAATCACAGA ACTGGAGTGC GCATGAATAA
CCACTATTTA CAGITTGIGC GIGAGCTGCT CATTATCGCT ACTGCCTCAG GIAGTGCATC

CA
28 WD 97/ 32

043

¥ (@%3 TACCCGCCGA CGGTGAACAC CTACTGGECGA CGr /02831

420
480
540
600
660
720
780
840
900
960
962

PCT/ US97/ (2831 QZ% [ NFCRNATI ON FOR SEQ ID N 13: (i) SEQUENCE

CHARACTERI|STICS: *ENGTH.- 467 basé pairp (B) TYPE: nucleie act d-@
ligear [ii) MOLECULE TYPE: DNA (-genoni g
DESCRI PTI ON:, SEQ I D NO,.&B CAGFACCTGA GGCAGTAGCG CGT aEECGC

TATARCCGTGA GAGIGACATC. GG

STRANDEDNHSS:
(xi) SEQUENE
TGGGATTAC
AACAGACAX
TCCACCAGC/
AGTCTCCTG
CGCGCTGRGT

single (D) TOPOLOGY:

GCACAAAAAA TATTGCGCTG €
AAACGS S CT 4868\ TCaoE ¥
ARCSTTGCEG

)
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GTTGTGGTAA GCCTGCTGAC GATCCGCATC ACCTGATTGG TCATGGTCAG GGGGGAATGG 360
GGACAAAGCC CCACGATATT TTCACGCTAC CGTTGTGCCG GGAGCACCAC AACGAACTTC 420
ATGCAGACCC GCTGGAGITT GAGAAAAAGT ACGCGCTCTCA GATTGAG 467
(2) | NFORVATvONZA%083 SEQ | D NO 14: (i) SEQUENCE CHARACTERI $&rfusoridaést
LENGTH: 527 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genomc) (xi) SEQUENCE

DESCRI PTI ON:  SEQ | D NO 14: ATGCAGACCC GCTGGAGITT GAGAAAAAGT ACGGCTCTCA

GATTGAGITA ATTTTTCGIT 60 TTCTTGATCA CGCCTTTGCG ACTGGECGTIGC TCGGGTAAAA
GAGGTGACTG ATGCTCATAG 120 ATTTGGITTT ACCTTACCCG CCGACGGTGA ACACCTACTG
GCGACGTCGI GGCAGCACAT 180 ATTTTGTATC AAAAGCCGGT GAGCGITATC GCCGEECTGT
GGCCCTTATT GITCGCCAGC 240 A% GCCTG TCCGGAAGEC TGGECGATGAA
GATTATTGCC GAGCCACCGG 300 ATAA GACCTG GACAATGITC TGAAAGCGCC
GCTGGATGCG CTGACGCATG 360 CGGGGTTGCT AATGGACGAT GAGCAGITTG ATGAAATCAA
TATTGTGCGEC GGICAGCTCG 420 TTCCTGGTGA GCGECTGEEG ATAAAAATCA CAGAACTGGA
GIGCGCATGA ATAACCACTA 480 TTTACAGITT GIGCGTGAGC TGCTCATTAT CGCTACTGCC
TCAGGTA 527 29 WD 97/ 32043

PCT/ US97/ 02831 (2) | NFORMATI ON FOR SEQ I D NGO 15: (i) SEQUENCE
CHARACTERI STICS: (A) LENGITH. 12 base pairs (B) TYPE: nucleic acid

= e
_.‘.-_-\_?\j. - oy % cem Jﬁ-#':@—

7/8



(C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: DNA
(genomic) (xi) SEQUENCE DESCRI PTION: SEQ I D NO 15: AGCTGATGCT AC

12 (2) | NFORVATI ON FOR SEQ I D NO 16: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 12 basggob#sfess (B) TYPE: nucleic acid (C) STRANDEDNESECcT/asev@hss1( D)
TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genon1c) (xi) SEQUENCE
DESCRI PTION:  SEQ | D NO 16: AGICGAACTGFIGURE 5

12 (2) - | NFORMATION FOR SEQ I D NO 17: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 12 base pairs (B) TYPE nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genom c) (xi) SEQUENCE

DESCRI PTIMONT SEQ TD NO I7. TTAGICACGG CA

12 (2) [ ) SEQUENCE CHARAL BT

LENGTH: J2 dcid (O :STRARD%

TOPOLOGY] |i .o=-=TTs
:ggzs8ziki
csfiocsvonwadd
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(i'i__) ‘IVL']_ECULE TYPE: DNA (genom c) (X|) SEQJENCE DESCRI
o e, o Lo R

ZETA{?X%?' E{? ?%_?_?1 (2)1. | NESRMSE (DN SRnFiQy h&é\*%TlﬁknYPEtﬁWﬂ mli&EQéEhEEidls (aC)

nucl ei ¢ _aci
STRANDEDNESS™ Cg‘i“?% ﬁ%@%ﬁﬁ%&?ﬂ%ﬁew@ré copEFigiag ARalypipg The
(1 ge ?(2) ;n c) (N >|§ igpnorbieUINAGE sBidSORNGWE Blitroorgiisiniio Netedithe mﬁh@@f @hu@rlléigs (A
LENGTH: 1% bgg%%@r}lgg%&%@ tﬁ%%’l%qP Sgﬁsnaéﬁgfﬁii%ﬁ?égﬁ@@b?. ngl e (D)
TOPOLOGY: | i M 2(9radiagpostieomagker fpgmentithexeqfy@heneby: the(presensrof saidcE
DESCRI PTI ON. nﬁﬁcha@id\Q aéhice Gl St urdicho wnmlcrooré\lamsm is a member of said

iEN&% 1I2-_NE %A ?\l R 372 D021 (1) SEQUENCE CHARACTERISTICs: (A)
2. The method of Claim 1 wherein said analyzing step further
10 comprises the substeps of:
) performing a PCR amplification reaction on the genomic
DNA of said unknown microorganism using a pair of primers comprising a first
primer and a second primer wherein said first primer has a nucleic acid sequence
derived from SEQ ID NO.: 1 and said second primer has a nucleic acid sequence
15  derived from SEQ ID NO.: 2; and
(ii)  detecting the presence of DNA which has been amplified

by said primer pair of step (i);
whereby the presence of amplified DNA at step (ii) indicates that said unknown
microorganism is a member of the Escherichia coli 0157:H7 serotype.

20 3. The method of Claim 2_wh¢rein at substep (i) said first primer is
selected from the group of diagnostic marker fragments derived from
SEQ ID NO.: 1 consisting of QIDNOS.: 3,5, 7, and 9, and said second primer
is selected from the group o,agnostic marker fragments derived from SEQ ID
NO.: 2 consisting of SEQ ID NOS.: 4, 6, 8, and 10.

25 4. The method of Claim 1 wherein said analyzing step further
comprises the substeps of a) contacting the génomic DNA of said unknown
microorganism with a nucleic acid probe consisting of a nucleic acid sequence
which is complementary to and which hybridizes with a nucleic acid sequence
selected from the group SEQ ID NO.: 1, SEQ ID NO.: 2, or a diagnostic marker

30 fragment thereof, and then b) detecting the presence of said nucleic acid probe, the
presence of said nucleic acid probe indicating the presence of said nucleic acid
sequence.in turn indicating that said unknown microorganism is a member of the
Escherichia coli 0157:H7 serotype.

5. An isolated nucleic acid fragment having SEQ ID NO.: 1 ora
35  diagnostic marker fragment thereof provided that said diagnostic marker fragment
is not SEQ ID NO.: 3.
6. An isolated nucleic acid fragment having SEQ IDNO.:20ra
diagnostic marker fragment thereof provided that said diagnostic marker fragment
is not SEQ ID NO.: 4. '

2 AMENDED SHegy



(B) TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY:. linear (ii)
MOLECULE TYPE: - DNA (genomic) (xi) SEQUENCE DESCRI PTION:  SEQ; lD NG 21
CGTATGCGAT AC 7. An isolated nucleic acid fragment seleded from ibe group of °, 12

31 WHAT | ﬁc@t@h&ﬁ@ vencés identifed B SROATPN OIS, S NO.Yg&HpIpan unknown

Comprising 2 sa'ia%x&%wcg&ﬁ#‘wﬁ@%iﬁﬁéﬁmﬂns A er°i,y§ﬁizto

detect the PIENOICE, SEQIMNO. ell;aEdSEQCIDst)equence sel ect e&—f—%em—t—he—glLeuﬁ— -

consi st %\/\,hOf SEQ | DNO 1, SEQ ID NO.: 2, or a diagnosti c
t her eof ereby the presence of said nucleic acid sequen mﬂ [l m ﬁi"}lll
unknown m croorganismis a nmenber of said Escherichia coI

serotype. 2. The nethod of Claim1 wherein said anal yz: ng step further
10 conprises the substeps of: (i) performng a PCR anplification
reaction on the genom c DNA of said unknown m croorgani smusing a pair of
primers conprising a first prinmer and a second prinmer wherein said first
primer has a nucleic acid sequence derived fromSEQ ID NO.: 1 and said
second priner has a nucleic acid sequence 15 derived fromSEQ ID NO.: 2;
and (ii) detecting the presence of DNA which has been anplified by said
priner pair of step (i); whereby the presence of anplified DNA at step (ii)
i ndi cates that said unknown m croorganismis a nenber of the Escherl chia
coli 0157: H7 serotype.
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éo : The nethod of Claim?2 V\/nereln at substep (i) said first |
primer is s Cte fromthe gr ﬁzdla no rker fra nts derived
f.rom SEQ | D pec1f1c fg)flieg §980 gner7 Genp gonifhesai d
second pri rrpnmesbmdirg:shteslaxferlfsmdnha‘abledumxafnpw3a.gnost i ¢ marker fragnent s

derlvedfro ID NOS.: 4, 6, 8, and 10. 25
: The ﬂe§§ sin% gl?édu% 9 yzing step further conprises

the subst eps of a) coMldt}plemjodmagphﬁmtlonmdt)fdesaﬁ@tmnlqﬁm m croor gani sm
with a cl e which is
conpl errergjnt a?fyﬁ%lgsgg)&q{mﬁmt&ﬁ%@cﬁugg%%vﬁlﬁﬁg nuc"?tsag(céh ?eg qigjence sel ected
from the gr seengptimen Q@exnanm@ forshepresenge of mudtiple B@Rdypd@ctsm«er 30
fragm%‘ni | héfag dquesded mﬂmaﬁ)lzg%temc Grodifdt a&?gggwﬁigengie pSats dmﬁyp&lsle ﬁcgmo ]9

r obe e resenc nucl ei i ndi i S
DL nucl o BoREe O o ol St Comirie e CubeLAGiHA L BteL TR Agring

mcr oolr gan 11 sviiidhpredwasrivere thé restie ofinvéresd repéats efal slngléﬁiinidi sRReRdey pg S. _
An isol.at ed.nuc i agnostic
mar ker ]TaO§ ag réritA‘fg g%lg{“ giivue %{oﬁ@?A @g?tf?%gwg S@jgmee?gg?sggrren? S _

not SEQ | D pibmers3. 6. An isol ated nucleic acid fragrrent having SEQ I D

NO.: 2 or a di agnost'ﬁmr&eéwéa&ag%i@aﬁ%%ﬁggéﬂggpM}s&@aed
a8

di agnostic marker fragment_1sS not
AVENDED SHEgapable of producing BGR pradastsn iparticelaglyrsugpgising thatanect ed from t he

group of nulsﬂuﬁbf: 7996d1 19 ENO Mﬂce&la ﬁﬁ)dﬁthhthnghl 018ER7 D NO.: 6,
SEQ I D NO : We; SEQ 1D NO :
bpot @E@%@aﬁéﬁlﬁg@@@e plus

11; SE®% D ?H@c lci%usﬁ %CRESame%Z

additional 425 bases. This product was sequenced and is shown in Figure 2 and
as SEQID NO.: 1
' Single-Primer PCR Detection: _ )
An assay for 0157:H7 using amplification 77-26-111 (Table I,

20 Example 3) as a single primer was evaluated for 305 strains of E. coli representing
a cross-section of O and H-fypes. Amplification products were seen in 99% of the
0157:H7 strains tested, 1.5% of the non-0157:H7 enterohemorrhagic E. coli
tested, and only 0.4% for the non-EHEC E. coli tested.

Two-Primer PCR Detection:

25 In the development of the two-primer éssay, areas of the 962 bp
0157:H7 product generated from the 77-26-111 were rigorously screened for
0157:H7 specificity. Preliminary analysis of the two 77-26-111 priming sites
indicated that the 0157:H7 product selectivity arose primarily from the 77-26-111
priming site on the (-) strand (i.e., the second priming site). Since this site was |

30 suspected of having less than pe;'fect homology with the 77-26-111 sequence,
priming sites in the region 3-10 bases downstream from this site were rigorously
evaluated. A highly selective priming site, 7111-26-rc1012, was identified 9
bases downstream from the second 77-26-111 site.

The use of the 7111-26-rc1012 primer in conjunction with a

35 second primer, 7111-26-538, made to another location known to show a
significant level of 0157:H7 selectivity, resulted in a highly selective primer pair.
In a 0157:H7 assay using these primers, amplification products were generated in
99.5% of the 0157:H7 tested; 0% in non-0157:H7 EHEC and 2.9% i in non-EHEC

tested.
II!IIIIJ 0L R
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{57) Abstract

A method, diagnostic sequences and primers are provided that are useful in the identification of the Escherichia coli 0157:H7 serotype.
The method first involves the identification of a RAPD-amplified DNA fragment common to 0157:H7 Escherichia coli, the identification
of the most conserved regions of that fragment, and the preparation of specific primers useful for detecting the presence of a marker within
the fragment whereby that set of primers is then useful in the identification of all 0157:H7 Escherichia coli.




