wo 2014/089508 A 1[I I PF V00O A0 O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/089508 A1

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

12 June 2014 (12.06.2014) WIPOIPCT
International Patent Classification:
CI12Q 1/68 (2006.01)
International Application Number:
PCT/US2013/073710

International Filing Date:
6 December 2013 (06.12.2013)

Filing Language: English
Publication Language: English
Priority Data:

61/734,873 7 December 2012 (07.12.2012) US

Applicant: GEN-PROBE PRODESSE, INC. [US/US];
10210 Genetic Center Drive, San Diego, California 92121
(US).

Inventor: TYLER, Ejan; 116 S Darin Drive, Encinitas,
California 92024 (US).

Agent: LANDES, Jeffrey E.; Gen-Probe Prodesse, Inc.,
10210 Genetic Center Drive, San Diego, California 92121

(US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

(84)

DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

with sequence listing part of description (Rule 5.2(a))

(54) Title: COMPOSITIONS AND METHODS FOR DETECTING GASTROINTESTINAL PATHOGEN NUCLEIC ACID

55 63 75 83 95

kits.

333

tcagtatctg ctotcegggac caaataagaza gtcggaatcg tacccggtaz

cacc-tata

FIG. 1

(57) Abstract: Disclosed are nucleic acid oligomers, including amplification
oligomers, detection probes, and combinations thereof, for detection of one or
more gastrointestinal pathogens selected from Salmonella, Shigella, Campy-
lobacter jejuni, and Campylobacter coli. Also disclosed are methods of spe-
cific nucleic acid amplification and detection, including multiplex assays, us-
ing the disclosed oligomers, as well as corresponding reaction mixtures and



WO 2014/089508 PCT/US2013/073710

COMPOSITIONS AND METHODS FOR DETECTING GASTROINTESTINAL PATHOGEN
NUCLEIC ACID

CROSS REFERENCE TO A RELATED APPLICATION

[1] This application claims the benefit of priority to United States Provisional Application No.
61/734,873 filed 07-December-2012, the entire content of of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[2] Bacterial gastroenteritis is inflammation of the stomach and intestines that results in acute
diarrhea (3 or more episodes per day) lasting less than 14 days and may also include symptoms such as nausea,
vomiting, and abdominal cramping. See Thielman and Guerrant, 7he New England Journal of Medicine,
350:38-47, 2004. In the United States it is estimated that there are >200 million cases of diarrheal illness per
year resulting in 73 million physician consultations, 1.8 million hospitalizations, and up to 6000 deaths. See
Thielman and Guerrant, supra; Guerrant ef al., Clinical Infectious Diseases, 32:331-350, 2001. According to
the Centers for Disease Control Food Net data (data compilation from 10 state health departments), in 2010 the
number of reported infections and incidence per 100,000 population included the following: Salmornella (8256;
17.6), Campylobacter (6365; 13.6), and Shigella (1780; 3.8). See Centers for Disease Control and Prevention.
[Vital Signs: Incidence and Trends of Infection with Pathogens Transmitted Commonly Through Food —
Foodborne Diseases Active Surveillance Network, 10 U.S. Sites, 1996-2010]. MMWR June 10, 2011; 60 (22):
[749-755]. These three bacteria are the most common cause of bacterial gastroenteritis. The populations most
at risk due to bacterial gastroenteritis infection are children (<5), the elderly, and immunocompromised.
Infection, however, can occur in all age groups. The mode of infection is via the fecal-oral route typically from

ingesting contaminated food or water or as a result of poor hygiene (hand-washing).

[3] Salmonella are gram-negative, acrobic, rod-shaped bacilli. There are two species of
Salmonella including enferica and bongori. Salmonella enterica is further divided into six subspecies with only
a fraction of Salmonella enterica subspecies I being responsible for human illness. See Sabbagh et al., FEMS
Microbiol Lett 305:1-13, 2010. Salmonella serotypes Typhimurium, Enteritidis, and Newport account for about
half of the culture-confirmed Sa/monella isolates in the U.S. Salmornella serotype Typhi, the strain that causes
typhoid fever, is uncommon in the U.S. while Salmornella serotypes Mississippi and Javiana have been
increasingly identified as a source of illness. See Centers for Disease Control and Prevention. [Summary of

Notifiable Diseases—United States, 2008]. Published June 25, 2010 for MMWR 2008;57 (No. 54):[15-16].

[4] Campylobacter are curved, motile, microaerophilic, gram-negative rods. They exhibit rapid,
darting motility in a corkscrew fashion using one or two flagella and also have a lipopolysaccharide endotoxin.
Two species of Campylobacter, C. jejuni and C. coli, are responsible for the vast majority of human infections.
See Klena ef al., Journal of Clinical Microbiology, 42:5549-5557, 2004; Poly and Guerry, Current Opinion in
Gastroenterology 24:277-31, 2008; Granato et al., Journal of Clinical Microbiology, 48:4022-4027, 2010.
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[5] Shigella are gram-negative, acrobic, rod-shaped bacteria that are closely related to E. coli. See
Liu et al., FEMS Microbiol. Rev. 32:627-653, 2008. There are four species of Skigella, all of which can cause
disease in humans and include S. sonnei (subgroup D), S. flexneri (subgroup B), S. boydii (subgroup B), and S.
dysenteriae (subgroup A). According to the 2006 Shigella annual summary published by the CDC, S. sonnei is
the most prevalent cause of infections at 76%, followed by S. flexneri (14%), S. boydii (1.1%), and S.
dysenteriae (0.5%). See Centers for Disease Control and Prevention. Shigella Surveillance: Annual Summary,

2006. Atlanta, Georgia: US Department of Health and Human Services, November 2008.

[6] There is a need to efficiently and sensitively detect the presence of Salmonella, Shigella, and
Campylobacter in samples, including biological specimens to provide diagnostic and prognostic information to
physicians treating patients suffering from, or suspected of suffering from, bacterial gastroenteritis or related

disorders.
SUMMARY OF THE INVENTION

[7] In one aspect, the present invention provides a multiplex method for determining the presence
or absence of each of Salmornella, Shigella, C. jejuni, and C. coli in a sample. The multiplex method includes
the step of (1) contacting a sample, the sample suspected of containing at least one of Salmonella, Shigella, C.

Jejuni, and C. coli, with

(a) at least two Salmonella-specific amplification oligomers for amplifying a target region of a
Salmonella target nucleic acid, where the at least two Salmonella-specific amplification oligomers
include first and second oligomers respectively comprising or consisting of target-hybridizing
sequences substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID
NO:1 and SEQ ID NO:2, (i) SEQ ID NO:4 and SEQ ID NO:5, (iii) SEQ ID NO:8 and SEQ ID
NO:9, (iv) SEQ ID NO:12 and SEQ ID NO:13, (v) SEQ ID NO:16 and SEQ ID NO:17, or (vi)
SEQ ID NO:18 and SEQ ID NO:2;

(b) at least two Shigella-specific amplification oligomers for amplifying a target region of a Skigella
target nucleic acid, where the at least two Skigella-specific amplification oligomers include first
and second oligomers respectively comprising or consisting of target-hybridizing sequences
substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID NO:45 and
SEQ ID NO:46, (i1) SEQ ID NO:20 and SEQ ID NO:21, (iii) SEQ ID NO:26 and SEQ ID NO:21,
(iv) SEQ ID NO:20 and SEQ ID NO:28, (v) SEQ ID NO:30 and SEQ ID NO:31, (vi) SEQ ID
NO:36 and SEQ ID NO:37, or (vii) SEQ ID NO:41 and SEQ ID NO:42;

(c) atleast two C. jejuni-specific amplification oligomers for amplifying a target region of a C. jejuni
target nucleic acid, where the at least two C. jejuni-specific amplification oligomers include first
and second oligomers respectively comprising or consisting of target-hybridizing sequences
substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID NO:78 and
SEQ ID NO:79, (i1) SEQ ID NO:51 and SEQ ID NO:52, (iii) SEQ ID NO:55 and SEQ ID NO:56,
(iv) SEQ ID NO:59 and SEQ ID NO:60, (v) SEQ ID NO:62 and SEQ ID NO:63, (vi) SEQ ID
NO:66 and SEQ ID NO:67, (vii) SEQ ID NO:71 and SEQ ID NO:72, or (viii) SEQ ID NO:75 and
SEQ ID NO:76; and
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(d) atleast two C. coli-specific amplification oligomers for amplifying a target region of a C. coli
target nucleic acid, where the at least two C. coli-specific amplification oligomers include first and
second oligomers respectively comprising or consisting of target-hybridizing sequences
substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID NO:91 and
SEQ ID NO:92, (ii)) SEQ ID NO:82 and SEQ ID NO:83, or (iii) SEQ ID NO:86 and SEQ ID
NO:87.

[8] The method further includes (2) performing an ix vitro nucleic acid amplification reaction,
where any Salmonella, Shigella, C. jejuni, and/or C. coli target nucleic acid, if present in the sample, is used as a
template for generating one or more amplification products corresponding to the Salmornella, Shigella, C. jejuni,
and/or C. coli target regions; and (3) determining the sequences of the one or more amplification products, or
detecting the presence or absence of the one or more amplification products using a first detection probe specific
for the Salmonella target region, a second detection probe specific for the Skigella target region, a third
detection probe specific for the C. jejuni target region, and a fourth detection probe specific for the C. coli target

region, thereby determining the presence or absence of Salmonella, Shigella, C. jejuni, and C. coli in the sample.

[9] In certain variations, the in vitro amplification reaction is a polymerase chain reaction (PCR).
For example, in some embodiments employing the use of the first through fourth detection probes, the

amplification reaction is a real-time polymerase chain reaction (RT-PCR).

[10] Each of the first through fourth detection probes in a method as above may include a
fluorescent dye compound. In some such variations, each of the first through fourth detection probes further

includes a non-fluorescent quenching dye compound.

[11] In some embodiments of a multiplex method as above, the first detection probe comprises or
consists of a target-hybridizing sequence substantially corresponding to, or consisting of, a nucleotide sequence
as follows: SEQ ID NO:3 if the first and second Sa/morella-specific oligomers are the oligomers of (a)(i); SEQ
ID NO:6 or SEQ ID NO:7 if the first and second Salmonella-specific oligomers are the oligomers of (a)(ii);
SEQ ID NO:10 or SEQ ID NO:11 if the first and second Sa/monella-specific oligomers are the oligomers of
(a)(ii1) or (a)(v); SEQ ID NO:14 or SEQ ID NO:15 if the first and second Salmonella-specific oligomers are the
oligomers of (a)(iv); or SEQ ID NO:19 or SEQ ID NO:3 if the first and second Sal/monella-specific oligomers
are the oligomers of (a)(vi). In some embodiments, the second detection probe comprises or consists of a target-
hybridizing sequence substantially corresponding to, or consisting of, a nucleotide sequence as follows: SEQ ID
NO:47, SEQ ID NO:48, SEQ ID NO:49, or SEQ ID NO:50 if the first and second Shigella-specific oligomers
are the oligomers of (b)(1); SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, or SEQ ID NO:25 if the first and
second Shigella-specific oligomers are the oligomers of (b)(ii); SEQ ID NO:27 or SEQ ID NO:23 if the first and
second Stigella-specific oligomers are the oligomers of (b)(iil); SEQ ID NO:29 or SEQ ID NO:22 if the first
and second Shigella-specific oligomers are the oligomers of (b)(iv); SEQ ID NO:32, SEQ ID NO:33, SEQ ID
NO:34, or SEQ ID NO:35 if the first and second Shigella-specific oligomers are the oligomers of (b)(v); SEQ
ID NO:38, SEQ ID NO:39, or SEQ ID NO:40 if the first and second Shigella-specific oligomers are the
oligomers of (b)(vi); or SEQ ID NO:38, SEQ ID NO:43, or SEQ ID NO:44 if the first and second Shigella-
specific oligomers are the oligomers of (b)(vii). In some embodiments, the third detection probe comprises or

consists of a target-hybridizing sequence substantially corresponding to, or consisting of, a nucleotide sequence
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as follows: SEQ ID NO:80 or SEQ ID NO:81 if the first and second C. jejuni-specific oligomers are the
oligomers of (c)(1); SEQ ID NO:53 or SEQ ID NO:54 if the first and second C. jejuni-specific oligomers are the
oligomers of (c)(i1); SEQ ID NO:57 or SEQ ID NO:58 if the first and second C. jejuni-specific oligomers are the
oligomers of (c)(ii1); SEQ ID NO:61 if the first and second C. jejuni-specific oligomers are the oligomers of
(c)(iv); SEQ ID NO:64 or SEQ ID NO:65 if the first and second C. jejuni-specific oligomers are the oligomers
of (¢)(v); SEQ ID NO:68, SEQ ID NO:69, or SEQ ID NO:70 if the first and second C. jejuni-specific oligomers
are the oligomers of (¢)(vi); SEQ ID NO:73 or SEQ ID NO:74 if the first and second C. jejuni-specific
oligomers are the oligomers of (¢)(vii); or SEQ ID NO:77 if the first and second C. jejuni-specific oligomers are
the oligomers of (¢)(viii). In some embodiments, the fourth detection probe comprises or consists of a target-
hybridizing sequence substantially corresponding to, or consisting of, a nucleotide sequence as follows: SEQ ID
NO:93 or SEQ ID NO:94 if the first and second C. coli-specific oligomers are the oligomers of (d)(i); SEQ ID
NO:84 or SEQ ID NO:85 if the first and second C. coli-specific oligomers are the oligomers of (d)(i1); or SEQ
ID NO:88, SEQ ID NO:89, or SEQ ID NO:90 if the first and second C. coli-specific oligomers are the
oligomers of (d)(ii1).

[12] In particular variations of a multiplex method as above, the first and second Salmonella-
specific oligomers are the first and second oligomers as specified in (a)(i), the first and second Shigella-specific
oligomers are the first and second oligomers as specified in (b)(i), the first and second C. jejuni-specific
oligomers are the first and second oligomers as specified in (c)(1), and/or the first and second C. coli-specific
oligomers are the first and second oligomers as specified in (d)(1). In some such embodiments, the first
detection probe comprises or consists of the target-hybridizing sequence substantially corresponding to, or
consisting of, the nucleotide sequence of SEQ ID NO:3; the second detection probe comprises or consists of the
target-hybridizing sequence substantially corresponding to, or consisting of, the nucleotide sequence of SEQ ID
NO:50; the third detection probe comprises or consists of the target-hybridizing sequence substantially
corresponding to, or consisting of, the nucleotide sequence of SEQ ID NO:81; and/or the fourth detection probe
comprises or consists of the target-hybridizing sequence substantially corresponding to, or consisting of, the

nucleotide sequence of SEQ ID NO:93.

[13] In another aspect, the present invention provides a method for determining the presence or
absence of Salmonella in a sample. The method includes the step of (1) contacting a sample, the sample
suspected of containing Salmonella, with at least two amplification oligomers for amplifying a target region of a
Salmonella target nucleic acid, where the at least two amplification oligomers include first and second
oligomers respectively comprising or consisting of target-hybridizing sequences substantially corresponding to,
or consisting of, the nucleotide sequences of (i) SEQ ID NO:1 and SEQ ID NO:2, (ii) SEQ ID NO:4 and SEQ
ID NO:5, (ii1) SEQ ID NO:8 and SEQ ID NO:9, (iv) SEQ ID NO:12 and SEQ ID NO:13, (v) SEQ ID NO:16
and SEQ ID NO:17, or (vi) SEQ ID NO:18 and SEQ ID NO:2. The method further includes (2) performing an
in vitro nucleic acid amplification reaction, where any Salmonella target nucleic acid, if present in the sample, is
used as a template for generating an amplification product corresponding to the Salmonella target region; and
(3) determining the sequence of the amplification product, or detecting the presence or absence of the
amplification product using a detection probe specific for the Salmonella target region, thereby determining the
presence or absence of Salmonella in the sample. In some embodiments, the detection probe comprises or

consists of a target-hybridizing sequence substantially corresponding to, or consisting of, a nucleotide sequence
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as follows: SEQ ID NO:3 if the first and second oligomers are the oligomers of (1); SEQ ID NO:6 or SEQ ID
NO:7 if the first and second oligomers are the oligomers of (i1); SEQ ID NO:10 or SEQ ID NO:11 if the first
and second oligomers are the oligomers of (iil) or (v); SEQ ID NO:14 or SEQ ID NO:15 if the first and second
oligomers are the oligomers of (iv); or SEQ ID NO:19 or SEQ ID NO:3 if the first and second oligomers are the

oligomers of (vi).

[14] In another aspect, the present invention provides a method for determining the presence or
absence of Shigella in a sample. The method includes the step of (1) contacting a sample, the sample suspected
of containing Skigella, with at least two amplification oligomers for amplifying a target region of a Shigella
target nucleic acid, where the at least two amplification oligomers include first and second oligomers
respectively comprising or consisting of target-hybridizing sequences substantially corresponding to, or
consisting of, the nucleotide sequences of (i) SEQ ID NO:45 and SEQ ID NO:46, (ii) SEQ ID NO:20 and SEQ
ID NO:21, (ii1) SEQ ID NO:26 and SEQ ID NO:21, (iv) SEQ ID NO:20 and SEQ ID NO:28, (v) SEQ ID NO:30
and SEQ ID NO:31, (vi) SEQ ID NO:36 and SEQ ID NO:37, or (vii)) SEQ ID NO:41 and SEQ ID NO:42. The
method further includes (2) performing an iz vitro nucleic acid amplification reaction, where any Shigella target
nucleic acid, if present in the sample, is used as a template for generating one or more amplification products
corresponding to the Shigella target region; and (3) determining the sequence of the amplification product, or
detecting the presence or absence of the amplification product using a detection probe specific for the Shigella
target region, thereby determining the presence or absence of Skigella in the sample. In some embodiments, the
detection probe comprises or consists of a target-hybridizing sequence substantially corresponding to, or
consisting of, a nucleotide sequence as follows: SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, or SEQ ID
NO:50 if the first and second oligomers are the oligomers of (i); SEQ ID NO:22, SEQ ID NO:23, SEQ ID
NO:24, or SEQ ID NO:25 if the first and second oligomers are the oligomers of (i1); SEQ ID NO:27 or SEQ ID
NO:23 if the first and second oligomers are the oligomers of (iii); SEQ ID NO:29 or SEQ ID NO:22 if the first
and second oligomers are the oligomers of (iv); SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, or SEQ ID
NO:35 if the first and second oligomers are the oligomers of (v); SEQ ID NO:38, SEQ ID NO:39, or SEQ ID
NO:40 if the first and second oligomers are the oligomers of (vi); or SEQ ID NO:38, SEQ ID NO:43, or SEQ ID
NO:44 if the first and second oligomers are the oligomers of (vii). In a particular variation, where the first and
second oligomers are the first and second oligomers of (i), the detection probe comprises or consists of the
target-hybridizing sequence substantially corresponding to, or consisting of, the nucleotide sequence of SEQ ID

NO:50.

[15] In another aspect, the present invention provides a method for determining the presence or
absence of C. jejuni in a sample. The method includes the step of (1) contacting a sample, the sample suspected
of containing C. jejuni, with at least two amplification oligomers for amplifying a target region of a C. jejuni
target nucleic acid, where the at least two amplification oligomers include first and second oligomers
respectively comprising or consisting of target-hybridizing sequences substantially corresponding to, or
consisting of, the nucleotide sequences of (i) SEQ ID NO:78 and SEQ ID NO:79, (ii) SEQ ID NO:51 and SEQ
ID NO:52, (ii1) SEQ ID NO:55 and SEQ ID NO:56, (iv) SEQ ID NO:59 and SEQ ID NO:60, (v) SEQ ID NO:62
and SEQ ID NO:63, (vi) SEQ ID NO:66 and SEQ ID NO:67, (vii) SEQ ID NO:71 and SEQ ID NO:72, or (viii)
SEQ ID NO:75 and SEQ ID NO:76. The method further includes (2) performing an ir vitro nucleic acid

amplification reaction, where any C. jejuni target nucleic acid, if present in the sample, is used as a template for
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generating one or more amplification products corresponding to the C. jejuni target region; and (3) determining
the sequence of the amplification product, or detecting the presence or absence of the amplification product
using a detection probe specific for the C. jejuni target region, thereby determining the presence or absence of C.
Jejuni in the sample. In some embodiments, the detection probe comprises or consists of a target-hybridizing
sequence substantially corresponding to, or consisting of, a nucleotide sequence as follows: SEQ ID NO:80 or
SEQ ID NO:81 if the first and second oligomers are the oligomers of (i); SEQ ID NO:53 or SEQ ID NO:54 if
the first and second oligomers are the oligomers of (ii); SEQ ID NO:57 or SEQ ID NO:58 if the first and second
oligomers are the oligomers of (iii); SEQ ID NO:61 if the first and second oligomers are the oligomers of (iv);
SEQ ID NO:64 or SEQ ID NO:65 if the first and second oligomers are the oligomers of (v); SEQ ID NO:68,
SEQ ID NO:69, or SEQ ID NO:70 if the first and second oligomers are the oligomers of (vi); SEQ ID NO:73 or
SEQ ID NO:74 if the first and second oligomers are the oligomers of (vii); or SEQ ID NO:77 if the first and
second oligomers are the oligomers of (viii). In a particular variation, where the first and second oligomers are
the first and second oligomers of (i), the detection probe comprises or consists of the target-hybridizing

sequence substantially corresponding to, or consisting of, the nucleotide sequence of SEQ ID NO:81.

[16] In another aspect, the present invention provides a method for determining the presence or
absence of C. coli in a sample. The method includes the step of (1) contacting a sample, the sample suspected
of containing C. coli, with at least two amplification oligomers for amplifying a target region of a C. coli target
nucleic acid, where the at least two amplification oligomers include first and second oligomers respectively
comprising or consisting of target-hybridizing sequences substantially corresponding to, or consisting of, the
nucleotide sequences of (i) SEQ ID NO:91 and SEQ ID NO:92, (ii) SEQ ID NO:82 and SEQ ID NO:83, or (iii)
SEQ ID NO:86 and SEQ ID NO:87. The method further includes (2) performing an i vitro nucleic acid
amplification reaction, where any C. coli target nucleic acid, if present in the sample, is used as a template for
generating one or more amplification products corresponding to the C. coli target region; and (3) determining
the sequence of the amplification product, or detecting the presence or absence of the amplification product
using a detection probe specific for the C. coli target region, thereby determining the presence or absence of C.
coli in the sample. In some embodiments, the detection probe comprises or consists of a target-hybridizing
sequence substantially corresponding to, or consisting of, a nucleotide sequence as follows: SEQ ID NO:93 or
SEQ ID NO:94 if the first and second oligomers are the oligomers of (i); SEQ ID NO:84 or SEQ ID NO:85 if
the first and second oligomers are the oligomers of (ii); or SEQ ID NO:88, SEQ ID NO:89, or SEQ ID NO:90 if
the first and second oligomers are the oligomers of (iii). In a particular variation, where the first and second
oligomers are the first and second oligomers of (i), the detection probe comprises or consists of the target-
hybridizing sequence substantially corresponding to, or consisting of, the nucleotide sequence of SEQ ID

NO:93.

[17] In certain variations of a method as above for determining the presence or absence of
Salmonella, Shigella, C. jejuni, or C. coli, the in vitro amplification reaction is a polymerase chain reaction
(PCR). For example, in some embodiments employing the use of a detection probes, the amplification reaction

is a real-time polymerase chain reaction (RT-PCR).
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[18] In some embodiments of a method as above for determining the presence or absence of
Salmonella, Shigella, C. jejuni, or C. coli, the detection probe includes a fluorescent dye compound. In some

such variations, the detection probe further includes a non-fluorescent quenching dye compound.

[19] In another aspect, the present invention provides a multiplex method for determining the
presence or absence of at least two of Salmonella, Shigella, C. jejuni, and C. coli in a sample. The method
includes the step of (1) contacting a sample, the sample suspected of containing at least one of Salmonella,
Shigella, C. jejuni, and C. coli, with at least a first set of amplification oligomers for amplifying a first nucleic
acid target region and a second set of amplification oligomers for amplifying a second nucleic acid target region,
where each of the first and second sets of amplification oligomers has specificity for one of Salmonella,
Shigella, C. jejuni, and C. coli and the specificities of the first and second sets are different. The first and second

set of amplification oligomers are selected from the following:

(a) at least two Salmonella-specific amplification oligomers for amplifying a target region of a
Salmonella target nucleic acid, where the at least two Salmonella-specific amplification oligomers
include first and second oligomers respectively comprising or consisting of target-hybridizing
sequences substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID
NO:1 and SEQ ID NO:2, (i) SEQ ID NO:4 and SEQ ID NO:5, (iii) SEQ ID NO:8 and SEQ ID
NO:9, (iv) SEQ ID NO:12 and SEQ ID NO:13, (v) SEQ ID NO:16 and SEQ ID NO:17, or (vi)

SEQ ID NO:18 and SEQ ID NO:2;

(b) at least two Shigella-specific amplification oligomers for amplifying a target region of a Skigella
target nucleic acid, where the at least two Skigella-specific amplification oligomers include first
and second oligomers respectively comprising or consisting of target-hybridizing sequences
substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID NO:45 and
SEQ ID NO:46, (i1) SEQ ID NO:20 and SEQ ID NO:21, (iii) SEQ ID NO:26 and SEQ ID NO:21,
(iv) SEQ ID NO:20 and SEQ ID NO:28, (v) SEQ ID NO:30 and SEQ ID NO:31, (vi) SEQ ID
NO:36 and SEQ ID NO:37, or (vii) SEQ ID NO:41 and SEQ ID NO:42;

(c) atleast two C. jejuni-specific amplification oligomers for amplifying a target region of a C. jejuni
target nucleic acid, where the at least two C. jejuni-specific amplification oligomers include first
and second oligomers respectively comprising or consisting of target-hybridizing sequences
substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID NO:78 and
SEQ ID NO:79, (i1) SEQ ID NO:51 and SEQ ID NO:52, (iii) SEQ ID NO:55 and SEQ ID NO:56,
(iv) SEQ ID NO:59 and SEQ ID NO:60, (v) SEQ ID NO:62 and SEQ ID NO:63, (vi) SEQ ID
NO:66 and SEQ ID NO:67, (vii) SEQ ID NO:71 and SEQ ID NO:72, or (viii) SEQ ID NO:75 and
SEQ ID NO:76; and

(d) at least two C. coli-specific amplification oligomers for amplifying a target region of a C. coli
target nucleic acid, where the at least two C. coli-specific amplification oligomers include first and
second oligomers respectively comprising or consisting of target-hybridizing sequences
substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID NO:91 and
SEQ ID NO:92, (ii)) SEQ ID NO:82 and SEQ ID NO:83, or (iii) SEQ ID NO:86 and SEQ ID
NO:87.
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[20] The multiplex method for determining the presence or absence of at least two of Salmonella,
Shigella, C. jejuni, and C. coli further includes (2) performing an in vitro nucleic acid amplification reaction,
where any target nucleic acid, if present in the sample, is used as a template for generating one or more
amplification products corresponding to the first and/or second target regions; and (3) determining the
sequences of the one or more amplification products, or detecting the presence or absence of the one or more
amplification products using a first detection probe specific for the first target region and a second detection
probe specific for the second target region, thereby determining the presence or absence of at least two of

Salmonella, Shigella, C. jejuni, and C. coli in the sample.

[21] In certain variations of the above multiplex method, the in vitro amplification reaction is a
polymerase chain reaction (PCR). For example, in some embodiments employing the use of the first and second

detection probes, the amplification reaction is a real-time polymerase chain reaction (RT-PCR).

[22] Each of the first and second detection probes in a multiplex method as above may include a
fluorescent dye compound. In some such variations, each of the first and second detection probes further

includes a non-fluorescent quenching dye compound.

[23] In some embodiments of a multiplex method as above for determining the presence or absence
of at least two of Salmonella, Shigella, C. jejuni, and C. coli, if one of the first and second sets of amplification
oligomers is the Salmonella-specific oligomers of (a), then the corresponding first or second detection probe
comprises or consists of a target-hybridizing sequence substantially corresponding to, or consisting of, a
nucleotide sequence as follows: SEQ ID NO:3 if the first and second Salmonella-specific oligomers are the
oligomers of (a)(i); SEQ ID NO:6 or SEQ ID NO:7 if the first and second Salmonella-specific oligomers are the
oligomers of (a)(i1); SEQ ID NO:10 or SEQ ID NO:11 if the first and second Salmonella-specific oligomers are
the oligomers of (a)(iii) or (a)(v); SEQ ID NO:14 or SEQ ID NO:15 if the first and second Salmornella-specific
oligomers are the oligomers of (a)(iv); or SEQ ID NO:19 or SEQ ID NO:3 if the first and second Salmonella-
specific oligomers are the oligomers of (a)(vi). In some embodiments, if one of the first and second sets of
amplification oligomers is the Shigella-specific oligomers of (b), then the corresponding first or second
detection probe comprises or consists of a target-hybridizing sequence substantially corresponding to, or
consisting of, a nucleotide sequence as follows: SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, or SEQ ID
NO:50 if the first and second Shigella-specific oligomers are the oligomers of (b)(1); SEQ ID NO:22, SEQ ID
NO:23, SEQ ID NO:24, or SEQ ID NO:25 if the first and second Shigella-specific oligomers are the oligomers
of (b)(i1); SEQ ID NO:27 or SEQ ID NO:23 if the first and second Shigella-specific oligomers are the oligomers
of (b)(iii); SEQ ID NO:29 or SEQ ID NO:22 if the first and second Shigella-specific oligomers are the
oligomers of (b)(iv); SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, or SEQ ID NO:35 if the first and second
Shigella-specific oligomers are the oligomers of (b)(v); SEQ ID NO:38, SEQ ID NO:39, or SEQ ID NO:40 if
the first and second Stigella-specific oligomers are the oligomers of (b)(vi); or SEQ ID NO:38, SEQ ID NO:43,
or SEQ ID NO:44 if the first and second Shigella-specific oligomers are the oligomers of (b)(vii). In some
embodiments, if one of the first and second sets of amplification oligomers is the C. jejuni-specific oligomers of
(¢), then the corresponding first or second detection probe comprises or consists of a target-hybridizing
sequence substantially corresponding to, or consisting of, a nucleotide sequence as follows: SEQ ID NO:80 or

SEQ ID NO:81 if the first and second C. jejuni-specific oligomers are the oligomers of (c)(i); SEQ ID NO:53 or
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SEQ ID NO:54 if the first and second C. jejuni-specific oligomers are the oligomers of (¢)(i1); SEQ ID NO:57 or
SEQ ID NO:58 if the first and second C. jejuni-specific oligomers are the oligomers of (c)(iii); SEQ ID NO:61
if the first and second C. jejuni-specific oligomers are the oligomers of (c)(iv); SEQ ID NO:64 or SEQ ID
NO:65 if the first and second C. jejuni-specific oligomers are the oligomers of (¢)(v); SEQ ID NO:68, SEQ ID
NO:69, or SEQ ID NO:70 if the first and second C. jejuni-specific oligomers are the oligomers of (c)(vi); SEQ
ID NO:73 or SEQ ID NO:74 if the first and second C. jejuni-specific oligomers are the oligomers of (c)(vii); or
SEQ ID NO:77 if the first and second C. jejuni-specific oligomers are the oligomers of (c)(viii). In some
embodiments, if one of the first and second sets of amplification oligomers is the C. coli-specific oligomers of
(d), then the corresponding first or second detection probe comprises or consists of a target-hybridizing
sequence substantially corresponding to, or consisting of, a nucleotide sequence as follows: SEQ ID NO:93 or
SEQ ID NO:94 if the first and second C. coli-specific oligomers are the oligomers of (d)(i); SEQ ID NO:84 or
SEQ ID NO:85 if the first and second C. coli-specific oligomers are the oligomers of (d)(ii); or SEQ ID NO:88,
SEQ ID NO:89, or SEQ ID NO:90 if the first and second C. coli-specific oligomers are the oligomers of (d)(iii).

[24] In particular variations of a multiplex method as above for determining the presence or
absence of at least two of Salmonella, Shigella, C. jejuni, and C. coli, the first and second Salmonella-specific
oligomers are the first and second oligomers of (a)(i), the first and second Stigella-specific oligomers are the
first and second oligomers of (b)(i), the first and second C. jejuni-specific oligomers are the first and second
oligomers of (c)(1), and/or the first and second C. coli-specific oligomers are the first and second oligomers of
(d)(@). In some such embodiments, the Sa/monella target region-specific detection probe comprises or consists
of the target-hybridizing sequence substantially corresponding to the nucleotide sequence of SEQ ID NO:3; the
Shigella target region-specific detection probe comprises the target-hybridizing sequence substantially
corresponding to the nucleotide sequence of SEQ ID NO:50; the C. jejuni target region-specific detection probe
comprises the target-hybridizing sequence substantially corresponding to the nucleotide sequence of SEQ ID
NO:81; and/or the C. coli target region-specific detection probe comprises the target-hybridizing sequence

substantially corresponding to the nucleotide sequence of SEQ ID NO:93.

[25] In another aspect, the present invention provides a set of oligonucleotides for determining the
presence or absence of each of Salmornella, Shigella, C. jejuni, and C. coli in a sample. The oligonucleotide set

includes

(a) at least two Salmonella-specific amplification oligomers for amplifying a target region of a
Salmonella target nucleic acid, where the at least two Salmonella-specific amplification oligomers
include first and second oligomers respectively comprising or consisting of target-hybridizing
sequences substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID
NO:1 and SEQ ID NO:2, (i) SEQ ID NO:4 and SEQ ID NO:5, (iii) SEQ ID NO:8 and SEQ ID
NO:9, (iv) SEQ ID NO:12 and SEQ ID NO:13, (v) SEQ ID NO:16 and SEQ ID NO:17, or (vi)
SEQ ID NO:18 and SEQ ID NO:2;

(b) at least two Shigella-specific amplification oligomers for amplifying a target region of a Skigella
target nucleic acid, where the at least two Skigella-specific amplification oligomers include first
and second oligomers respectively comprising or consisting of target-hybridizing sequences

substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID NO:45 and
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SEQ ID NO:46, (i1) SEQ ID NO:20 and SEQ ID NO:21, (iii) SEQ ID NO:26 and SEQ ID NO:21,
(iv) SEQ ID NO:20 and SEQ ID NO:28, (v) SEQ ID NO:30 and SEQ ID NO:31, (vi) SEQ ID
NO:36 and SEQ ID NO:37, or (vii) SEQ ID NO:41 and SEQ ID NO:42;

(c) atleast two C. jejuni-specific amplification oligomers for amplifying a target region of a C. jejuni
target nucleic acid, where the at least two C. jejuni-specific amplification oligomers include first
and second oligomers respectively comprising or consisting of target-hybridizing sequences
substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID NO:78 and
SEQ ID NO:79, (i1) SEQ ID NO:51 and SEQ ID NO:52, (iii) SEQ ID NO:55 and SEQ ID NO:56,
(iv) SEQ ID NO:59 and SEQ ID NO:60, (v) SEQ ID NO:62 and SEQ ID NO:63, (vi) SEQ ID
NO:66 and SEQ ID NO:67, (vii) SEQ ID NO:71 and SEQ ID NO:72, or (viii) SEQ ID NO:75 and
SEQ ID NO:76; and

(d) at least two C. coli-specific amplification oligomers for amplifying a target region of a C. coli
target nucleic acid, where the at least two C. coli-specific amplification oligomers include first and
second oligomers respectively comprising or consisting of target-hybridizing sequences
substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID NO:91 and
SEQ ID NO:92, (ii)) SEQ ID NO:82 and SEQ ID NO:83, or (iii) SEQ ID NO:86 and SEQ ID
NO:87.

[26] An oligonucleotide set as above may further include a first detection probe specific for a
Salmonella target region flanked by the first and second Salmonella-specific oligomers, a second detection
probe specific for a Shigella target region flanked by the first and second Skigella-specific oligomers, a third
detection probe specific for a C. jejuni target region flanked by the first and second C. jejuni-specific oligomers,
and a fourth detection probe specific for a C. coli target region flanked by the first and second C. coli-specific
oligomers. In some embodiments, the first detection probe comprises or consists of a target-hybridizing
sequence substantially corresponding to, or consisting of, a nucleotide sequence as follows: SEQ ID NO:3 if the
first and second Salmonella-specific oligomers are the oligomers of (a)(i); SEQ ID NO:6 or SEQ ID NO:7 if the
first and second Salmonella-specific oligomers are the oligomers of (a)(i1); SEQ ID NO:10 or SEQ ID NO:11 if
the first and second Salmonella-specific oligomers are the oligomers of (a)(iii) or (a)(v); SEQ ID NO:14 or SEQ
ID NO:15 if the first and second Salmonella-specific oligomers are the oligomers of (a)(iv); or SEQ ID NO:19
or SEQ ID NO:3 if the first and second Sal/monella-specific oligomers are the oligomers of (a)(vi). In some
embodiments, the second detection probe comprises or consists of a target-hybridizing sequence substantially
corresponding to, or consisting of, a nucleotide sequence as follows: SEQ ID NO:47, SEQ ID NO:48, SEQ ID
NO:49, or SEQ ID NO:50 if the first and second Shigella-specific oligomers are the oligomers of (b)(1); SEQ ID
NO:22, SEQ ID NO:23, SEQ ID NO:24, or SEQ ID NO:25 if the first and second Shigella-specific oligomers
are the oligomers of (b)(i1); SEQ ID NO:27 or SEQ ID NO:23 if the first and second Shigella-specific oligomers
are the oligomers of (b)(ii1); SEQ ID NO:29 or SEQ ID NO:22 if the first and second Shigella-specific
oligomers are the oligomers of (b)(iv); SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, or SEQ ID NO:35 if
the first and second Stigella-specific oligomers are the oligomers of (b)(v); SEQ ID NO:38, SEQ ID NO:39, or
SEQ ID NO:40 if the first and second Shigella-specific oligomers are the oligomers of (b)(vi); or SEQ ID
NO:38, SEQ ID NO:43, or SEQ ID NO:44 if the first and second Shigella-specific oligomers are the oligomers

10
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of (b)(vii). In some embodiments, the third detection probe comprises or consists of a target-hybridizing
sequence substantially corresponding to, or consisting of, a nucleotide sequence as follows: SEQ ID NO:80 or
SEQ ID NO:81 if the first and second C. jejuni-specific oligomers are the oligomers of (c)(i); SEQ ID NO:53 or
SEQ ID NO:54 if the first and second C. jejuni-specific oligomers are the oligomers of (¢)(i1); SEQ ID NO:57 or
SEQ ID NO:58 if the first and second C. jejuni-specific oligomers are the oligomers of (c)(iii); SEQ ID NO:61
if the first and second C. jejuni-specific oligomers are the oligomers of (c)(iv); SEQ ID NO:64 or SEQ ID
NO:65 if the first and second C. jejuni-specific oligomers are the oligomers of (¢)(v); SEQ ID NO:68, SEQ ID
NO:69, or SEQ ID NO:70 if the first and second C. jejuni-specific oligomers are the oligomers of (c)(vi); SEQ
ID NO:73 or SEQ ID NO:74 if the first and second C. jejuni-specific oligomers are the oligomers of (c)(vii); or
SEQ ID NO:77 if the first and second C. jejuni-specific oligomers are the oligomers of (¢)(viii). In some
embodiments, the fourth detection probe comprises or consists of a target-hybridizing sequence substantially
corresponding to, or consisting of, a nucleotide sequence as follows: SEQ ID NO:93 or SEQ ID NO:94 if the
first and second C. coli-specific oligomers are the oligomers of (d)(i); SEQ ID NO:84 or SEQ ID NO:85 if the
first and second C. coli-specific oligomers are the oligomers of (d)(ii); or SEQ ID NO:88, SEQ ID NO:89, or
SEQ ID NO:90 if the first and second C. coli-specific oligomers are the oligomers of (d)(iii).

[27] Each of the first through fourth detection probes in an oligonucleotide set as above may
include a fluorescent dye compound. In some such variations, each of the first through fourth detection probes

further includes a non-fluorescent quenching dye compound.

[28] In particular variations of an oligonucleotide set as above, the first and second Salmonella-
specific oligomers are the first and second oligomers as specified in (a)(i), the first and second Shigella-specific
oligomers are the first and second oligomers as specified in (b)(1), the first and second C. jejuni-specific
oligomers are the first and second oligomers as specified in (c¢)(1), and/or the first and second C. coli-specific
oligomers are the first and second oligomers as specified in (d)(1). In some such embodiments, the first
detection probe comprises or consists of the target-hybridizing sequence substantially corresponding to, or
consisting of, the nucleotide sequence of SEQ ID NO:3; the second detection probe comprises or consists of the
target-hybridizing sequence substantially corresponding to, or consisting of, the nucleotide sequence of SEQ ID
NO:50; the third detection probe comprises or consists of the target-hybridizing sequence substantially
corresponding to, or consisting of, the nucleotide sequence of SEQ ID NO:81; and/or the fourth detection probe
comprises or consists of the target-hybridizing sequence substantially corresponding to, or consisting of, the

nucleotide sequence of SEQ ID NO:93.

[29] In another aspect, the present invention provides a set of oligonucleotides for determining the
presence or absence of Salmonella in a sample. The oligonucleotide set includes at least two amplification
oligomers for amplifying a target region of a Salmonella target nucleic acid, where the at least two amplification
oligomers include first and second oligomers respectively comprising or consisting of target-hybridizing
sequences substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID NO:1 and
SEQ ID NO:2, (ii) SEQ ID NO:4 and SEQ ID NO:5, (iii) SEQ ID NO:8 and SEQ ID NO:9, (iv) SEQ ID NO:12
and SEQ ID NO:13, (v) SEQ ID NO:16 and SEQ ID NO:17, or (vi) SEQ ID NO:18 and SEQ ID NO:2. The
oligonucleotide set may further include a detection probe specific for a Salmonella target region flanked by the

first and second oligomers. In some embodiments, the detection probe comprises or consists of a target-
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hybridizing sequence substantially corresponding to, or consisting of, a nucleotide sequence as follows: SEQ ID
NO:3 if the first and second oligomers are the oligomers of (1); SEQ ID NO:6 or SEQ ID NO:7 if the first and
second oligomers are the oligomers of (ii); SEQ ID NO:10 or SEQ ID NO:11 if the first and second oligomers
are the oligomers of (iii) or (v); SEQ ID NO:14 or SEQ ID NO:15 if the first and second oligomers are the
oligomers of (iv); or SEQ ID NO:19 or SEQ ID NO:3 if the first and second oligomers are the oligomers of (vi).

[30] In another aspect, the present invention provides a set of oligonucleotides for determining the
presence or absence of Shigella in a sample. The oligonucleotide set includes at least two amplification
oligomers for amplifying a target region of a Shigella target nucleic acid, where the at least two amplification
oligomers include first and second oligomers respectively comprising or consisting of target-hybridizing
sequences substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID NO:45 and
SEQ ID NO:46, (i) SEQ ID NO:20 and SEQ ID NO:21, (iii) SEQ ID NO:26 and SEQ ID NO:21, (iv) SEQ ID
NO:20 and SEQ ID NO:28, (v) SEQ ID NO:30 and SEQ ID NO:31, (vi) SEQ ID NO:36 and SEQ ID NO:37, or
(vil) SEQ ID NO:41 and SEQ ID NO:42. The oligonucleotide set may further include a detection probe specific
for a Salmonella target region flanked by the first and second oligomers. In some embodiments, the detection
probe comprises or consists of a target-hybridizing sequence substantially corresponding to, or consisting of, a
nucleotide sequence as follows: SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, or SEQ ID NO:50 if the first
and second oligomers are the oligomers of (i); SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, or SEQ ID
NO:25 if the first and second oligomers are the oligomers of (i1); SEQ ID NO:27 or SEQ ID NO:23 if the first
and second oligomers are the oligomers of (iii); SEQ ID NO:29 or SEQ ID NO:22 if the first and second
oligomers are the oligomers of (iv); SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, or SEQ ID NO:35 if the
first and second oligomers are the oligomers of (v); SEQ ID NO:38, SEQ ID NO:39, or SEQ ID NO:40 if the
first and second oligomers are the oligomers of (vi); or SEQ ID NO:38, SEQ ID NO:43, or SEQ ID NO:44 if the
first and second oligomers are the oligomers of (vii). In a particular variation, where the first and second
oligomers are the first and second oligomers of (i), the detection probe comprises or consists of the target-
hybridizing sequence substantially corresponding to, or consisting of, the nucleotide sequence of SEQ ID

NO:50.

[31] In another aspect, the present invention provides a set of oligonucleotides for determining the
presence or absence of C. jejuni in a sample. The oligonucleotide set includes at least two amplification
oligomers for amplifying a target region of a C. jejuni target nucleic acid, where the at least two amplification
oligomers include first and second oligomers respectively comprising or consisting of target-hybridizing
sequences substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID NO:78 and
SEQ ID NO:79, (i) SEQ ID NO:51 and SEQ ID NO:52, (iii) SEQ ID NO:55 and SEQ ID NO:56, (iv) SEQ ID
NO:59 and SEQ ID NO:60, (v) SEQ ID NO:62 and SEQ ID NO:63, (vi) SEQ ID NO:66 and SEQ ID NO:67,
(vil) SEQ ID NO:71 and SEQ ID NO:72, or (viii) SEQ ID NO:75 and SEQ ID NO:76. The oligonucleotide set
may further include a detection probe specific for a C. jejuni target region flanked by the first and second
oligomers. In some embodiments, the detection probe comprises or consists of a target-hybridizing sequence
substantially corresponding to, or consisting of, a nucleotide sequence as follows: SEQ ID NO:80 or SEQ ID
NO:81 if the first and second oligomers are the oligomers of (i); SEQ ID NO:53 or SEQ ID NO:54 if the first
and second oligomers are the oligomers of (ii); SEQ ID NO:57 or SEQ ID NO:58 if the first and second

oligomers are the oligomers of (iii); SEQ ID NO:61 if the first and second oligomers are the oligomers of (iv);
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SEQ ID NO:64 or SEQ ID NO:65 if the first and second oligomers are the oligomers of (v); SEQ ID NO:68,
SEQ ID NO:69, or SEQ ID NO:70 if the first and second oligomers are the oligomers of (vi); SEQ ID NO:73 or
SEQ ID NO:74 if the first and second oligomers are the oligomers of (vii); or SEQ ID NO:77 if the first and
second oligomers are the oligomers of (viii). In a particular variation, where the first and second oligomers are
the first and second oligomers of (i), the detection probe comprises or consists of the target-hybridizing

sequence substantially corresponding to, or consisting of, the nucleotide sequence of SEQ ID NO:81.

[32] In another aspect, the present invention provides a set of oligonucleotides for determining the
presence or absence of C. coli in a sample. The oligonucleotide set includes at least two amplification
oligomers for amplifying a target region of a C. coli target nucleic acid, where the at least two amplification
oligomers include first and second oligomers respectively comprising or consisting of target-hybridizing
sequences substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID NO:91 and
SEQ ID NO:92, (ii)) SEQ ID NO:82 and SEQ ID NO:83, or (iii) SEQ ID NO:86 and SEQ ID NO:87. The
oligonucleotide set may further include a detection probe specific for a C. coli target region flanked by the first
and second oligomers. In some embodiments, the detection probe comprises or consists of a target-hybridizing
sequence substantially corresponding to, or consisting of, a nucleotide sequence as follows: SEQ ID NO:93 or
SEQ ID NO:94 if the first and second oligomers are the oligomers of (i); SEQ ID NO:84 or SEQ ID NO:85 if
the first and second oligomers are the oligomers of (ii); or SEQ ID NO:88, SEQ ID NO:89, or SEQ ID NO:90 if
the first and second oligomers are the oligomers of (iii). In a particular variation, where the first and second
oligomers are the first and second oligomers of (i), the detection probe comprises or consists of the target-
hybridizing sequence substantially corresponding to, or consisting of, the nucleotide sequence of SEQ ID

NO:93.

[33] In some embodiments of an oligonucleotide set as above for determining the presence or
absence of Salmonella, Shigella, C. jejuni, or C. coli and comprising the detection probe, the detection probe
includes a fluorescent dye compound. In some such variations, the detection probe further includes a non-

fluorescent quenching dye compound.

[34] In another aspect, the present invention provides a set of oligonucleotides for determining the
presence or absence of at least two of Salmonella, Shigella, C. jejuni, and C. coli in a sample. The
oligonucleotide set includes at least a first set of amplification oligomers for amplifying a first nucleic acid
target region and a second set of amplification oligomers for amplifying a second nucleic acid target region,
where each of the first and second sets of amplification oligomers has specificity for one of Salmonella,
Shigella, C. jejuni, and C. coli and the specificities of the first and second sets are different. The first and

second set of amplification oligomers are selected from the following:

(a) at least two Salmonella-specific amplification oligomers for amplifying a target region of a
Salmonella target nucleic acid, where the at least two Salmonella-specific amplification oligomers
include first and second oligomers respectively comprising or consisting of target-hybridizing
sequences substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID
NO:1 and SEQ ID NO:2, (i) SEQ ID NO:4 and SEQ ID NO:5, (iii) SEQ ID NO:8 and SEQ ID
NO:9, (iv) SEQ ID NO:12 and SEQ ID NO:13, (v) SEQ ID NO:16 and SEQ ID NO:17, or (vi)
SEQ ID NO:18 and SEQ ID NO:2;

13



WO 2014/089508 PCT/US2013/073710

(b) at least two Shigella-specific amplification oligomers for amplifying a target region of a Skigella
target nucleic acid, where the at least two Skigella-specific amplification oligomers include first
and second oligomers respectively comprising or consisting of target-hybridizing sequences
substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID NO:45 and
SEQ ID NO:46, (i1) SEQ ID NO:20 and SEQ ID NO:21, (iii) SEQ ID NO:26 and SEQ ID NO:21,
(iv) SEQ ID NO:20 and SEQ ID NO:28, (v) SEQ ID NO:30 and SEQ ID NO:31, (vi) SEQ ID
NO:36 and SEQ ID NO:37, or (vii) SEQ ID NO:41 and SEQ ID NO:42;

(c) atleast two C. jejuni-specific amplification oligomers for amplifying a target region of a C. jejuni
target nucleic acid, where the at least two C. jejuni-specific amplification oligomers include first
and second oligomers respectively comprising or consisting of target-hybridizing sequences
substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID NO:78 and
SEQ ID NO:79, (i1) SEQ ID NO:51 and SEQ ID NO:52, (iii) SEQ ID NO:55 and SEQ ID NO:56,
(iv) SEQ ID NO:59 and SEQ ID NO:60, (v) SEQ ID NO:62 and SEQ ID NO:63, (vi) SEQ ID
NO:66 and SEQ ID NO:67, (vii) SEQ ID NO:71 and SEQ ID NO:72, or (viii) SEQ ID NO:75 and
SEQ ID NO:76; and

(d) at least two C. coli-specific amplification oligomers for amplifying a target region of a C. coli
target nucleic acid, where the at least two C. coli-specific amplification oligomers include first and
second oligomers respectively comprising or consisting of target-hybridizing sequences
substantially corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID NO:91 and
SEQ ID NO:92, (ii)) SEQ ID NO:82 and SEQ ID NO:83, or (iii) SEQ ID NO:86 and SEQ ID
NO:87.

[35] An oligonucleotide set as above for determining the presence or absence of at least two of
Salmonella, Shigella, C. jejuni, and C. coli may further include a first detection probe specific for the first target
region and a second detection probe specific for the second target region. In some embodiments, if one of the
first and second sets of amplification oligomers is the Sa/monella-specific oligomers of (a), then the
corresponding first or second detection probe comprises or consists of a target-hybridizing sequence
substantially corresponding to, or consisting of, a nucleotide sequence as follows: SEQ ID NO:3 if the first and
second oligomers are the oligomers of (a)(i); SEQ ID NO:6 or SEQ ID NO:7 if the first and second oligomers
are the oligomers of (a)(i1); SEQ ID NO:10 or SEQ ID NO:11 if the first and second oligomers are the
oligomers of (a)(iii) or (a)(v); SEQ ID NO:14 or SEQ ID NO:15 if the first and second oligomers are the
oligomers of (a)(iv); or SEQ ID NO:19 or SEQ ID NO:3 if the first and second oligomers are the oligomers of
(a)(vi). In some embodiments, if one of the first and second sets of amplification oligomers is the Shigella-
specific oligomers of (b), then the corresponding first or second detection probe comprises or consists of a
target-hybridizing sequence substantially corresponding to, or consisting of, a nucleotide sequence as follows:
SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, or SEQ ID NO:50 if the first and second oligomers are the
oligomers of (b)(1); SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, or SEQ ID NO:25 if the first and second
oligomers are the oligomers of (b)(ii); SEQ ID NO:27 or SEQ ID NO:23 if the first and second oligomers are
the oligomers of (b)(iil); SEQ ID NO:29 or SEQ ID NO:22 if the first and second oligomers are the oligomers of
(b)(iv); SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, or SEQ ID NO:35 if the first and second oligomers are
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the oligomers of (b)(v); SEQ ID NO:38, SEQ ID NO:39, or SEQ ID NO:40 if the first and second oligomers are
the oligomers of (b)(vi); or SEQ ID NO:38, SEQ ID NO:43, or SEQ ID NO:44 if the first and second oligomers
are the oligomers of (b)(vii). In some embodiments, if one of the first and second sets of amplification
oligomers is the C. jejuni-specific oligomers of (c), then the corresponding first or second detection probe
comprises or consists of a target-hybridizing sequence substantially corresponding to, or consisting of, a
nucleotide sequence as follows: SEQ ID NO:80 or SEQ ID NO:81 if the first and second oligomers are the
oligomers of (c)(i); SEQ ID NO:53 or SEQ ID NO:54 if the first and second oligomers are the oligomers of
(c)(i1); SEQ ID NO:57 or SEQ ID NO:58 if the first and second oligomers are the oligomers of (c)(iii); SEQ ID
NO:61 if the first and second oligomers are the oligomers of (¢)(iv); SEQ ID NO:64 or SEQ ID NO:65 if the
first and second oligomers are the oligomers of (¢)(v); SEQ ID NO:68, SEQ ID NO:69, or SEQ ID NO:70 if the
first and second oligomers are the oligomers of (c)(vi); SEQ ID NO:73 or SEQ ID NO:74 if the first and second
oligomers are the oligomers of (¢)(vii); or SEQ ID NO:77 if the first and second oligomers are the oligomers of
(c)(viii). In some embodiments, if one of the first and second sets of amplification oligomers is the C. coli-
specific oligomers of (d), then the corresponding first or second detection probe comprises or consists of a
target-hybridizing sequence substantially corresponding to, or consisting of, a nucleotide sequence as follows:
SEQ ID NO:93 or SEQ ID NO:94 if the first and second oligomers are the oligomers of (d)(1); SEQ ID NO:84
or SEQ ID NO:85 if the first and second oligomers are the oligomers of (d)(i1); or SEQ ID NO:88, SEQ ID
NO:89, or SEQ ID NO:90 if the first and second oligomers are the oligomers of (d)(iii).

[36] Each of the first and second detection probes in an oligonucleotide set as above may include a
fluorescent dye compound. In some such variations, each of the first through fourth detection probes further

includes a non-fluorescent quenching dye compound.

[37] In particular variations of an oligonucleotide set as above for determining the presence or
absence of at least two of Salmonella, Shigella, C. jejuni, and C. coli, the first and second Salmonella-specific
oligomers are the first and second oligomers as specified in (a)(i), the first and second Skigella-specific
oligomers are the first and second oligomers as specified in (b)(1), the first and second C. jejuni-specific
oligomers are the first and second oligomers as specified in (c¢)(1), and/or the first and second C. coli-specific
oligomers are the first and second oligomers as specified in (d)(i). In some such embodiments, the Salmonella
target region-specific detection probe comprises or consists of the target-hybridizing sequence substantially
corresponding to, or consisting of, the nucleotide sequence of SEQ ID NO:3; the Shigella target region-specific
detection probe comprises or consists of the target-hybridizing sequence substantially corresponding to, or
consisting of, the nucleotide sequence of SEQ ID NO:50; the C. jejuni target region-specific detection probe
comprises or consists of the target-hybridizing sequence substantially corresponding to, or consisting of, the
nucleotide sequence of SEQ ID NO:81; and/or the C. coli target region-specific detection probe comprises or
consists of the target-hybridizing sequence substantially corresponding to, or consisting of, the nucleotide

sequence of SEQ ID NO:93.

[38] In still other aspects, the present invention provides a kit or reaction mixture comprising an

oligonucleotide set as described in any of paragraphs [25] to [37] above.

[39] These and other aspects of the invention will become evident upon reference to the following

detailed description of the invention and the attached drawings.
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DEFINITIONS

[40] Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art pertinent to the methods and compositions
described. As used herein, the following terms and phrases have the meanings ascribed to them unless specified

otherwise.

[41] The terms “a,” “an,” and “the” include plural referents, unless the context clearly indicates
otherwise. For example, “a nucleic acid” as used herein is understood to represent one or more nucleic acids.

As such, the terms “a” (or “an”), “one or more,” and “at least one” can be used interchangeably herein.

[42] “Sample” refers to any material that may contain or is suspected of containing one or more of
Salmonella, Shigella, Campylobacter jejuni, or Campylobacter coli or components thereof, such as nucleic acids
or fragments of nucleic acids. A sample may be a complex mixture of components. Samples include
“biological samples” which include any tissue or material derived from a living or dead mammal or organism,
including, for example, stool, blood, plasma, serum, blood cells, saliva, mucous and cerebrospinal fluid.
Samples may also include samples of in vitro cell culture constituents including, for example, conditioned media
resulting from the growth of cells and tissues in culture medium. The sample may be treated to chemically,
physically or mechanically to disrupt tissue or cell structure to release intracellular nucleic acids into a solution
which may contain enzymes, buffers, salts, detergents and the like, to prepare the sample for analysis. In one
step of the methods described herein, a sample is provided that is suspected of containing at least one
Salmonella, Shigella, C. jejuni, or C. coli target nucleic acid. Accordingly, this step excludes the physical step

of obtaining the sample from a subject.

[43] “Nucleic acid” refers to a multimeric compound comprising two or more covalently bonded
nucleosides or nucleoside analogs having nitrogenous heterocyclic bases, or base analogs, where the nucleosides
are linked together by phosphodiester bonds or other linkages to form a polynucleotide. Nucleic acids include
RNA, DNA, or chimeric DNA-RNA polymers or oligonucleotides, and analogs thereof. A nucleic acid
“backbone” may be made up of a variety of linkages, including one or more of sugar-phosphodiester linkages,
peptide-nucleic acid bonds (in “peptide nucleic acids” or PNAs, see, e.g., International Patent Application Pub.
No. WO 95/32305), phosphorothioate linkages, methylphosphonate linkages, or combinations thereof. Sugar
moieties of the nucleic acid may be either ribose or deoxyribose, or similar compounds having known
substitutions such as, for example, 2’-methoxy substitutions and 2’-halide substitutions (e.g., 2’-F). Nitrogenous
bases may be conventional bases (A, G, C, T, U), analogs thereof (e.g., inosine, 5-methylisocytosine,
isoguaning; see, e.g., The Biochemistry of the Nucleic Acids 5-36, Adams et al., ed., 11th ed., 1992; Abraham et
al., 2007, BioTechniques 43: 617-24), which include derivatives of purine or pyrimidine bases (e.g., N*-methyl
deoxygaunosine, deaza- or aza-purines, deaza- or aza-pyrimidines, pyrimidine bases having substituent groups
at the 5 or 6 position, purine bases having an altered or replacement substituent at the 2, 6 and/or 8 position,
such as 2-amino-6-methylaminopurine, O°-methylguanine, 4-thio-pyrimidines, 4-amino-pyrimidines, 4-
dimethylhydrazine-pyrimidines, and O*-alkyl-pyrimidines, and pyrazolo-compounds, such as unsubstituted or 3-
substituted pyrazolo[3,4-d]pyrimidine; US Patent Nos. 5,378,825, 6,949,367 and International Patent
Application Pub. No. WO 93/13121, each incorporated by reference herein). Nucleic acids may include
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“abasic” residues in which the backbone does not include a nitrogenous base for one or more residues (see, e.g.,
US Patent No. 5,585,481, incorporated by reference herein). A nucleic acid may comprise only conventional
sugars, bases, and linkages as found in RNA and DNA, or may include conventional components and
substitutions (e.g., conventional bases linked by a 2’-methoxy backbone, or a nucleic acid including a mixture of
conventional bases and one or more base analogs). Nucleic acids may include “locked nucleic acids” (LNA), in
which one or more nucleotide monomers have a bicyclic furanose unit locked in an RNA mimicking sugar
conformation, which enhances hybridization affinity toward complementary sequences in single-stranded RNA
(ssRNA), single-stranded DNA (ssDNA), or double-stranded DNA (dsDNA) (Vester ef al., Biochemistry
43:13233-41, 2004, incorporated by reference herein). Nucleic acids may include modified bases to alter the
function or behavior of the nucleic acid, e.g., addition of a 3’-terminal dideoxynucleotide to block additional
nucleotides from being added to the nucleic acid. Synthetic methods for making nucleic acids in vitro are well

known in the art although nucleic acids may be purified from natural sources using routine techniques.

[44] The term “polynucleotide’” as used herein denotes a nucleic acid chain. Throughout this
application, nucleic acids are designated by the 5’-terminus to the 3’-terminus. Standard nucleic acids, e.g.,
DNA and RNA, are typically synthesized ““3°-to-5",” i.e., by the addition of nucleotides to the 5’-terminus of a

growing nucleic acid.

[45] A “nucleotide” as used herein is a subunit of a nucleic acid consisting of a phosphate group, a
5-carbon sugar and a nitrogenous base. The 5-carbon sugar found in RNA is ribose. In DNA, the 5-carbon
sugar is 2’-deoxyribose. The term also includes analogs of such subunits, such as a methoxy group at the 2’
position of the ribose (2’-O-Me). As used herein, methoxy oligonucleotides containing “T” residues have a

methoxy group at the 2” position of the ribose moiety, and a uracil at the base position of the nucleotide.

[46] A “non-nucleotide unit” as used herein is a unit that does not significantly participate in
hybridization of a polymer. Such units must not, for example, participate in any significant hydrogen bonding
with a nucleotide, and would exclude units having as a component one of the five nucleotide bases or analogs

thereof.

[47] A “target nucleic acid” as used herein is a nucleic acid comprising a target sequence to be
amplified. Target nucleic acids may be DNA or RNA as described herein, and may be either single-stranded or
double-stranded. In a preferred embodiment, the target nucleic acid is DNA. The target nucleic acid may

include other sequences besides the target sequence, which may not be amplified.

[48] The term “target sequence” as used herein refers to the particular nucleotide sequence of the
target nucleic acid that is to be amplified and/or detected. The “target sequence” includes the complexing
sequences to which oligonucleotides (e.g., priming oligonucleotides and/or promoter oligonucleotides) complex
during an amplification processes (e.g., PCR, TMA). Where the target nucleic acid is originally single-stranded,
the term “target sequence” will also refer to the sequence complementary to the “target sequence” as present in
the target nucleic acid. Where the target nucleic acid is originally double-stranded, the term “target sequence”

refers to both the sense (+) and antisense (-) strands.

[49] “Target-hybridizing sequence” is used herein to refer to the portion of an oligomer that is

configured to hybridize with a target nucleic acid sequence. Preferably, the target-hybridizing sequences are
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configured to specifically hybridize with a target nucleic acid sequence. Target-hybridizing sequences may be
100% complementary to the portion of the target sequence to which they are configured to hybridize, but not
necessarily. Target-hybridizing sequences may also include inserted, deleted and/or substituted nucleotide
residues relative to a target sequence. Less than 100% complementarity of a target-hybridizing sequence to a
target sequence may arise, for example, when the target nucleic acid is a plurality strains within a species. It is
understood that other reasons exist for configuring a target-hybridizing sequence to have less than 100%

complementarity to a target nucleic acid.

[50] Oligomer target-hybridizing sequences defined herein by reference to a specific sequence
(e.g., by reference to a primer or probe nucleotide sequence, or a region within SEQ ID NO:95, SEQ ID NO:96,
SEQ ID NO:97, or SEQ ID NO:98) are also understood to include functional complements thereof, unless the
context clearly dictates otherwise. Thus, for example, where target-hybridizing regions of first and second
amplification oligomers are defined by reference to specific sequences corresponding, respectively, to sense and
antisense strands of a target nucleic acid, it is understood that the amplification oligomer combination may
include a functional combination of first and second amplification oligomers having target-hybridizing
sequences that are the respective complements of the specific reference sequences. Similarly, and again by way
of example, where a target-hybridizing sequence for a detection probe oligomer is defined reference to a specific
sequence, it is understood that the detection probe may include a corresponding detection probe oligomer having
a target-hybridizing sequence that is the complement of the specific reference sequence; or where a detection
probe oligomer is defined by its configuration to hybridize to a specific sequence, it is understood that the
detection probe may include a corresponding detection probe oligomer having a target-hybridizing sequence that

is configured to hybridize to the complement of the specific reference sequence.

[51] The term “configured to” denotes an actual arrangement of the polynucleotide sequence
configuration of a referenced oligonucleotide target-hybridizing sequence. For example, amplification
oligomers that are configured to generate a specified amplicon from a target sequence have polynucleotide
sequences that hybridize to the target sequence and can be used in an amplification reaction to generate the
amplicon. Also as an example, oligonucleotides that are configured to specifically hybridize to a target
sequence have a polynucleotide sequence that specifically hybridizes to the referenced sequence under stringent

hybridization conditions.

[52] The term “configured to specifically hybridize to” as used herein means that the target-
hybridizing region of an amplification oligonucleotide, detection probe, or other oligonucleotide is designed to
have a polynucleotide sequence that could target a sequence of the referenced target region. Such an
oligonucleotide is not limited to targeting that sequence only, but is rather useful as a composition, in a kit or in
a method for targeting a Salmonella, Shigella, or Camplylobacter target nucleic acid. The oligonucleotide is
designed to function as a component of an assay for amplification and detection of Salmonella, Shigella, and/or
Camplylobacter from a sample, and therefore is designed to target Salmonella, Shigella, or Camplylobacter in
the presence of other nucleic acids commonly found in testing samples. “Specifically hybridize to” does not
mean exclusively hybridize to, as some small level of hybridization to non-target nucleic acids may occur, as is
understood in the art. Rather, “specifically hybridize to” means that the oligonucleotide is configured to

function in an assay to primarily hybridize the target so that an accurate detection of target nucleic acid in a
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sample can be determined. The term “configured to” denotes an actual arrangement of the polynucleotide

sequence configuration of the amplification oligonucleotide target-hybridizing sequence.

[53] The term “fragment,” as used herein in reference to a Salmonella, Shigella, C. jejuni, or C.
coli target nucleic acid, refers to a piece of contiguous nucleic acid, wherein the number of contiguous

nucleotides in the fragment are less than that for the entire target nucleic acid.

[54] The term “region,” as used herein, refers to a portion of a nucleic acid wherein the portion is
smaller than the entire nucleic acid. For example, when the nucleic acid in reference is an oligonucleotide
promoter primer, the term “region” may be used refer to the smaller promoter portion of the entire
oligonucleotide. Similarly, and also as example only, when the nucleic acid is a segment of a Sal/monella,
Shigella, C. jejuni, or C. coli genome (e.g., a sesgment of such genomes as represented by SEQ ID NOs:95-98,
respectively), the term “region” may be used to refer to a smaller area of the nucleic acid, wherein the smaller
area is targeted by one or more oligonucleotides of the invention. For example, in reference to a target nucleic
acid, “target region” may be used to refer to a portion of the target nucleic acid to be amplified. As another non-
limiting example, when the nucleic acid in reference is an amplicon, the term region may be used to refer to the

smaller nucleotide sequence identified for hybridization by the target-hybridizing sequence of a probe.

LI T

[55] The interchangeable terms “oligomer,” “oligo,” and “oligonucleotide” refer to a nucleic acid
having generally less than 1,000 nucleotide (nt) residues, including polymers in a range having a lower limit of
about 5 nt residues and an upper limit of about 500 to 900 nt residues. In some embodiments, oligonucleotides
are in a size range having a lower limit of about 12 to 15 nt and an upper limit of about 50 to 600 nt, and other
embodiments are in a range having a lower limit of about 15 to 20 nt and an upper limit of about 22 to 100 nt.
Oligonucleotides may be purified from naturally occurring sources or may be synthesized using any of a variety
of well-known enzymatic or chemical methods. The term oligonucleotide does not denote any particular
function to the reagent; rather, it is used generically to cover all such reagents described herein. An
oligonucleotide may serve various different functions. For example, it may function as a primer if it is specific
for and capable of hybridizing to a complementary strand and can further be extended in the presence of a
nucleic acid polymerase; it may function as a primer and provide a promoter if it contains a sequence recognized
by an RNA polymerase and allows for transcription (e.g., a T7 primer); and it may function to detect a target
nucleic acid if it is capable of hybridizing to the target nucleic acid, or an amplicon thereof, and further provides

a detectible moiety.

[56] As used herein, an oligonucleotide “substantially corresponding to” a specified reference
nucleic acid sequence means that the oligonucleotide is sufficiently similar to the reference nucleic acid
sequence such that the oligonucleotide has similar hybridization properties to the reference nucleic acid
sequence in that it would hybridize with the same target nucleic acid sequence under stringent hybridization
conditions. One skilled in the art will understand that “substantially corresponding oligonucleotides” can vary
from a reference sequence and still hybridize to the same target nucleic acid sequence. It is also understood that
a first nucleic acid corresponding to a second nucleic acid includes the RNA and DNA thereof and includes the
complements thereof, unless the context clearly dictates otherwise. This variation from the nucleic acid may be

stated in terms of a percentage of identical bases within the sequence or the percentage of perfectly
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complementary bases between the probe or primer and its target sequence. Thus, in certain embodiments, an
oligonucleotide “substantially corresponds” to a reference nucleic acid sequence if these percentages of base
identity or complementarity are from 100% to about 80%. In preferred embodiments, the percentage is from
100% to about 85%. In more preferred embodiments, this percentage is from 100% to about 90%; in other
preferred embodiments, this percentage is from 100% to about 95%. Similarly, a region of a nucleic acid or
amplified nucleic acid can be referred to herein as corresponding to a reference nucleic acid sequence. One
skilled in the art will understand the various modifications to the hybridization conditions that might be required
at various percentages of complementarity to allow hybridization to a specific target sequence without causing

an unacceptable level of non-specific hybridization.

[57] An “amplification oligomer,” which may also be called an “amplification oligonucleotide,” is
an oligomer, at least the 3'-end of which is complementary to a target nucleic acid, and which hybridizes to a
target nucleic acid, or its complement, and participates in a nucleic acid amplification reaction. An example of
an amplification oligomer is a “primer” that hybridizes to a target nucleic acid and contains a 3' OH end that is
extended by a polymerase in an amplification process. Another example of an amplification oligomer is an
oligomer that is not extended by a polymerase (e.g., because it has a 3' blocked end) but participates in or
facilitates amplification. For example, the 5' region of an amplification oligonucleotide may include a promoter
sequence that is non-complementary to the target nucleic acid (which may be referred to as a “promoter primer”
or “promoter provider”). Those skilled in the art will understand that an amplification oligomer that functions
as a primer may be modified to include a 5' promoter sequence, and thus function as a promoter primer.
Incorporating a 3' blocked end further modifies the promoter primer, which is now capable of hybridizing to a
target nucleic acid and providing an upstream promoter sequence that serves to initiate transcription, but does
not provide a primer for oligo extension. Such a modified oligo is referred to herein as a “promoter provider”
oligomer. Size ranges for amplification oligonucleotides include those that are about 10 to about 70 nt long (not
including any promoter sequence or poly-A tails) and contain at least about 10 contiguous bases, or even at least
12 contiguous bases that are complementary to a region of the target nucleic acid sequence (or a complementary
strand thereof). The contiguous bases are typically at least 80%, at least 90%, at least 95%, or completely
complementary to the target sequence to which the amplification oligomer binds. An amplification oligomer
may optionally include modified nucleotides or analogs, or additional nucleotides that participate in an
amplification reaction but are not complementary to or contained in the target nucleic acid, or template
sequence. It is understood that when referring to ranges for the length of an oligonucleotide, amplicon, or other
nucleic acid, that the range is inclusive of all whole numbers (e.g., 15-27 contiguous nucleotides in length
includes 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, and 27). It is understood that when referring to percent
complementarity, percent identity and the like for an oligonucleotide, amplicon, or other nucleic acid, that range
is inclusive of all whole and partial numbers (e.g., 83%-89% includes 83%, 84.75%, 85.6%, 86%, 87%, 87.1%,
89% and etc.).

[58] “Amplification” refers to any known procedure for obtaining multiple copies of a target
nucleic acid sequence or its complement or fragments thereof. The multiple copies may be referred to as
amplicons or amplification products. Know amplification methods include both thermal cycling and isothermal

amplification methods. Polymerase chain reaction (PCR), replicase-mediated amplification, ligase chain
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reaction (LCR), strand-displacement amplification (SDA), and transcription-associated amplification (e.g.,
transcription-mediated amplification (TMA) or NASBA) are non-limiting examples of nucleic acid
amplification methods. See, e.g., US Pat. Nos. 4,868,105; 5,124,246, 5,130,238; 5,399,491, 5,437,990;
5,554,516; and 7,374,885; and PCT Pub. Nos. WO 88/01302; WO 88/10315 and WO 95/03430 (TMA); US Pat.
No. 4,786,600 (RCA); US Pat. No. 5,427,930 and US Pat. No. 5,516,663 (LCR); and US Pat. No. 5,422,252;
US Pat. No. 5,547,861; and US 5,648,211 (SDA), each of which is incorporated herein by reference in its
entirety. See also, e.g., Compton, Nature 350:91-92, 1991; Malek ef al., Methods Mol. Biol. 28:253-260, 1994
(NASBA), each of which is incorporated by reference herein in its entirety. PCR is the preferred amplification
method, and is well-known in the art. Briefly, PCR amplification uses a DNA polymerase, pairs of primers, and
thermal cycling to synthesize multiple copies of two complementary strands from dsDNA or from a cDNA (see,
e.g., US Pat. Nos. 4,683,195, 4,683,202, and 4,800,159, each of which is incorporated herein by reference in its
entirety).

[59] As used herein, the term “real-time amplification” refers to amplification of target nucleic
acid that is monitored by real-time detection means. Real-time PCR amplification includes a method and
reagents for performing what is commonly referred to as Tagman® PCR (see, e.g., Holland et al., Proc. Natl.
Acad. Sci. USA 88:7276-7280, 1991; and Livak ef al., US Pat. No. 6,030,787, each of which is incorporated

herein by reference in its entirety).

[60] The term “amplicon” or the term “amplification product” as used herein refers to the nucleic
acid molecule generated during an amplification procedure that is complementary or homologous to a sequence
contained within the target sequence. These terms can be used to refer to a single-stranded amplification
product, a double-stranded amplification product, or one of the strands of a double-stranded amplification

product.

[61] A “non-target-specific sequence,” as is used herein refers to a region of an oligomer sequence,
wherein said region does not stably hybridize with a target sequence under standard hybridization conditions.
Oligomers with non-target-specific sequences include, but are not limited to, promoter primers and molecular
beacons. An amplification oligomer may contain a sequence that is not complementary to the target or template
sequence; for example, the 5° region of a primer may include a promoter sequence that is non-complementary to
the target nucleic acid (referred to as a “promoter primer”). Those skilled in the art will understand that an
amplification oligomer that functions as a primer may be modified to include a 5* promoter sequence, and thus
function as a promoter primer. Similarly, a promoter primer may be modified by removal of, or synthesis
without, a promoter sequence and still function as a primer. A 3’ blocked amplification oligomer may provide a
promoter sequence and serve as a template for polymerization (referred to as a “promoter provider”). Thus, an
amplicon that is generated by an amplification oligomer member such as a promoter primer will comprise a

target-specific sequence and a non-target-specific sequence.

[62] A “detection probe,” “detection oligonucleotide,” and “detection probe oligomer” are used
interchangeably to refer to a nucleic acid oligomer that hybridizes specifically to a target sequence in a nucleic
acid, or in an amplified nucleic acid, under conditions that promote hybridization to allow detection of the target

sequence or amplified nucleic acid. Probe lengths are preferably in the range from 10 nucleobases to 100
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nucleobases, inclusive of all whole numbers therein. Detection may either be direct (e.g., a probe hybridized
directly to its target sequence) or indirect (e.g., a probe linked to its target via an intermediate molecular
structure). Detection probes may be DNA, RNA, analogs thereof or combinations thereof and they may be
labeled or unlabeled. Detection probes may further include alternative backbone linkages. For example,
detection probes may comprise a 2’-0O-methyl residue, which can result in a higher signal being obtained. A
detection probe’s “target sequence” generally refers to a smaller nucleic acid sequence region within a larger
nucleic acid sequence that hybridizes specifically to at least a portion of a probe oligomer by standard base
pairing. A detection probe may comprise target-specific sequences and other sequences that contribute to the
three-dimensional conformation of the probe (see, e.g., US Patent Nos. 5,118,801; 5,312,728; 6,849,412;
6,835,542; 6,534,274; and 6,361,945; and US Patent Application Pub. No. 20060068417, each incorporated by
reference herein). In general, the term "TagMan® probe" refers to oligonucleotides that contain a fluorescent
dye, typically on the 5' base, and a non-fluorescent quenching dye (quencher), typically on the 3' base. When
irradiated, the excited fluorescent dye transfers energy to the nearby quenching dye molecule rather than
fluorescing, resulting in a non-fluorescent substrate. During amplification, the exonuclease activity of the
polymerase cleaves the TagMan® probe to separate the fluorophore from the quencher, thereby allowing an

unquenched signal to be emitted from the fluorophore as an indicator of amplification.

[63] By “stable” or “stable for detection” is meant that the temperature of a reaction mixture is at

least 2°C below the melting temperature of a nucleic acid duplex.

[64] As used herein, a “label” refers to a moiety or compound joined directly or indirectly to a
probe that is detected or leads to a detectable signal. Direct labeling can occur through bonds or interactions
that link the label to the probe, including covalent bonds or non-covalent interactions, e.g., hydrogen bonds,
hydrophobic and ionic interactions, or formation of chelates or coordination complexes. Indirect labeling can
occur through use of a bridging moiety or “linker” such as a binding pair member, an antibody or additional
oligomer, which is either directly or indirectly labeled, and which may amplify the detectable signal. Labels
include any detectable moiety, such as a radionuclide, ligand (e.g., biotin, avidin), enzyme or enzyme substrate,
reactive group, or chromophore (e.g., dye, particle, or bead that imparts detectable color), luminescent
compound (e.g., bioluminescent, phosphorescent, or chemiluminescent labels), or fluorophore. Labels may be
detectable in a homogeneous assay in which bound labeled probe in a mixture exhibits a detectable change
different from that of an unbound labeled probe, e.g., instability or differential degradation properties. A
“homogencous detectable label” can be detected without physically removing bound from unbound forms of the
label or labeled probe (see, e.g., US Patent Nos. 5,118,801; 5,283,174; 5,312,728; 5,656,207; and 5,658,737,
each incorporated by reference herein in its entirety). Labels include any detectable moiety, such as a
radionuclide, ligand (such as biotin, avidin), enzyme or enzyme substrate, reactive group, or chromophore (such
as a dye, particle, or bead that imparts detectable color), luminescent compound (such as bioluminescent,
phosphorescent, or chemiluminescent labels), or fluorophore. Common labels used for TagMan® detection
probes include a fluorophore and a quencher. Exemplary fluorophores include FAM, SYBR® Green, VIC, JOE,
NED, Cy3, ROX, Texas Red and Cy5 dyes (all well-known in the art and readily available from numerous
commercial sources). Exemplary quenchers include BHQ, TAMRA and DABCLY (all well-known in the art

and readily available from numerous commercial sources). Synthesis and methods of attaching labels to nucleic
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acids and detecting labels are well known (see for example, Sambrook ef al., Molecular Cloning, A Laboratory
Manual, 2nd ed. (Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989), Chapter 10; US Pat.
Nos. 5,658,737, 5,656,207, 5,547,842, 5,283,174, and 4,581,333, each of which is incorporated herein by
reference in entirety). More than one label, and more than one type of label, may be present on a particular
probe, or detection may use a mixture of probes in which each probe is labeled with a compound that produces a
different detectable signal (see, e.g., US Pat. Nos. 6,180,340 and 6,350,579, each of which is incorporated herein

by reference in its entirety).

[65] “Capture probe,” “capture oligonucleotide,” and “capture probe oligomer” are used
interchangeably to refer to a nucleic acid oligomer that specifically hybridizes to a target sequence in a target
nucleic acid by standard base pairing and joins to a binding partner on an immobilized probe to capture the
target nucleic acid to a support. One example of a capture oligomer includes two binding regions: a sequence-
binding region (e.g., target-specific portion) and an immobilized probe-binding region, usually on the same
oligomer, although the two regions may be present on two different oligomers joined together by one or more
linkers. A capture oligomer may have a target hybridizing sequence that is sufficiently complementary to a
specific target sequence. Alternatively, a capture oligomer may have a target-sequence binding region that
includes random or non-random poly-GU, poly-GT, or poly U sequences to bind non-specifically to a target
nucleic acid and link it to an immobilized probe on a support (see PCT Publication No. WO 2008/016988,

incorporated herein by reference in its entirety).

LI Y

[66] Asused herein, an “immobilized oligonucleotide,” “immobilized probe,” or “immobilized
nucleic acid” refers to a nucleic acid binding partner that joins a capture oligomer to a support, directly or
indirectly. An immobilized probe joined to a support facilitates separation of a capture probe bound target from
unbound material in a sample. One embodiment of an immobilized probe is an oligomer joined to a support that
facilitates separation of bound target sequence from unbound material in a sample. Supports may include
known materials, such as matrices and particles free in solution, which may be made of nitrocellulose, nylon,
glass, polyacrylate, mixed polymers, polystyrene, silane, polypropylene, metal, or other compositions, of which
one embodiment is magnetically attractable particles. Supports may be monodisperse magnetic spheres (e.g.,
uniform size + 5%), to which an immobilized probe is joined directly (via covalent linkage, chelation, or ionic
interaction), or indirectly (via one or more linkers), where the linkage or interaction between the probe and

support is stable during hybridization conditions.

[67] By “complementary” is meant that the nucleotide sequences of similar regions of two single-
stranded nucleic acids, or to different regions of the same single-stranded nucleic acid have a nucleotide base
composition that allow the single-stranded regions to hybridize together in a stable double-stranded hydrogen-
bonded region under stringent hybridization or amplification conditions. Sequences that hybridize to each other
may be completely complementary or partially complementary to the intended target sequence by standard
nucleic acid base pairing (e.g., G:C, A:T or A:U pairing). By “sufficiently complementary” is meant a
contiguous sequence that is capable of hybridizing to another sequence by hydrogen bonding between a series of
complementary bases, which may be complementary at each position in the sequence by standard base pairing
or may contain one or more residues, including abasic residues, that are not complementary. Sufficiently

complementary contiguous sequences typically are at least 80%, or at least 90%, complementary to a sequence
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to which an oligomer is intended to specifically hybridize. Sequences that are “sufficiently complementary”
allow stable hybridization of a nucleic acid oligomer with its target sequence under appropriate hybridization
conditions, even if the sequences are not completely complementary. When a contiguous sequence of
nucleotides of one single-stranded region is able to form a series of “canonical” hydrogen-bonded base pairs
with an analogous sequence of nucleotides of the other single-stranded region, such that A is paired with U or T
and C is paired with G, the nucleotides sequences are “completely” complementary (see, e.g., Sambrook ef al.,
Molecular Cloning, A Laboratory Manual, 2™ ed. (Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
NY, 1989) at §§ 1.90-1.91, 7.37-7.57,9.47-9.51 and 11.47-11.57, particularly §§ 9.50-9.51, 11.12-11.13, 11.45-
11.47 and 11.55-11.57, incorporated by reference herein). It is understood that ranges for percent identity are
inclusive of all whole and partial numbers (e.g., at least 90% includes 90%, 91%, 93.5%, 97.687%, 99%, 100%

and efc.).

[68] By “preferentially hybridize” or “specifically hybridize” is meant that under stringent
hybridization assay conditions, probes hybridize to their target sequences, or replicates thereof, to form stable
probe:target hybrids, while at the same time formation of stable probe:non-target hybrids is minimized. Thus, a
probe hybridizes to a target sequence or replicate thereof to a sufficiently greater extent than to a non-target
sequence, to enable detection of the target sequence and amplicon thereof. Appropriate hybridization conditions
are well-known in the art for detection probe, amplification, target capture, and other oligonucleotides, and may
be predicted based on sequence composition, or can be determined by using routine testing methods (see, e.g.,
Sambrook e al., Molecular Cloning, A Laboratory Manual, 2™ ed. (Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, NY, 1989) at §§ 1.90-1.91, 7.37-7.57, 9.47-9.51 and 11.47-11.57, particularly §§ 9.50-9.51,
11.12-11.13, 11.45-11.47 and 11.55-11.57, incorporated by reference herein in its entirety).

[69] By “nucleic acid hybrid,” “hybrid,” or “duplex” is meant a nucleic acid structure containing a
double-stranded, hydrogen-bonded region wherein each strand is at least sufficiently complementary to the
other, and wherein the region is sufficiently stable under stringent hybridization conditions to be detected by
means including, but not limited to, chemiluminescent or fluorescent light detection, autoradiography, or gel

electrophoresis. Such hybrids may comprise RNA:RNA, RNA:DNA, or DNA:DNA duplex molecules.

[70] “Sample preparation” refers to any steps or method that treats a sample for subsequent
amplification and/or detection of Salmornella, Shigella, C. jejuni, and/or C. coli nucleic acids present in the
sample. Samples may be complex mixtures of components of which the target nucleic acid is a minority
component. Sample preparation may include any known method of concentrating components, such as
microbes or nucleic acids, from a larger sample volume, such as by filtration of airborne or waterborne particles
from a larger volume sample or by isolation of microbes from a sample by using standard microbiology
methods. Sample preparation may include physical disruption and/or chemical lysis of cellular components to
release intracellular components into a substantially aqueous or organic phase and removal of debris, such as by
using filtration, centrifugation or adsorption. Sample preparation may include use of a nucleic acid
oligonucleotide that selectively or non-specifically capture a target nucleic acid and separate it from other
sample components (e.g., as described in US Patent No. 6,110,678 and International Patent Application Pub.
No. WO 2008/016988, each incorporated by reference herein in its entirety).
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LINT3

[71] “Separating,” “purifying,” or “isolating” means that one or more components of a sample are
removed or separated from other sample components. Sample components include target nucleic acids usually
in a generally aqueous solution phase, which may also include cellular fragments, proteins, carbohydrates,
lipids, and other nucleic acids. Separating or purifying removes at least 70%, or at least 80%, or at least 95% of

the target nucleic acid from other sample components.

[72] The term “specificity,” in the context of an amplification and/or detection system, is used
herein to refer to the characteristic of the system which describes its ability to distinguish between target and
non-target sequences dependent on sequence and assay conditions. In terms of nucleic acid amplification,
specificity generally refers to the ratio of the number of specific amplicons produced to the number of side-
products (e.g., the signal-to-noise ratio). In terms of detection, specificity generally refers to the ratio of signal

produced from target nucleic acids to signal produced from non-target nucleic acids.

[73] The term “sensitivity” is used herein to refer to the precision with which a nucleic acid
amplification reaction can be detected or quantitated. The sensitivity of an amplification reaction is generally a
measure of the smallest copy number of the target nucleic acid that can be reliably detected in the amplification
system, and will depend, for example, on the detection assay being employed, and the specificity of the

amplification reaction, e.g., the ratio of specific amplicons to side-products.
BRIEF DESCRIPTION OF THE DRAWINGS

[74] Figure 1 illustrates a reference sequence (SEQ ID NO:95) for a Salmonella target nucleic acid
corresponding to the orgC gene (sometimes called STM2868). Nucleotide positions 3,013,339-3,013,797 of
GenBank Accession No. AE006468.1 GI:16445344 are shown.

[75] Figures 2A-2C illustrate a reference sequence (SEQ ID NO:96) for a Shigella target nucleic
acid corresponding to the ipaH gene (sometimes called ipaH7.8). Nucleotide positions 53,671-55,368 of
GenBank Accession No. CP000039.1 GI:73858315 are shown.

[76] Figures 3A and 3B illustrate a reference sequence (SEQ ID NO:97) for a Campylobacter
Jejuni target nucleic acid corresponding to the gly4 gene. Nucleotide positions 376,321-377,565 of GenBank
Accession No. CP000814.1 GI:157385286 are shown.

[77] Figures 4A and 4B illustrate a reference sequence (SEQ ID NO:98) for a Campylobacter coli
target nucleic acid corresponding to the cadF’ gene, partial coding sequence found at GenBank Accession No.

FJ946045.1 GI:228018132.
DETAILED DESCRIPTION OF THE INVENTION

[78] The present invention provides compositions, kits, and methods for amplifying and/or
detecting Salmonella, Shigella, and/or Campylobacter nucleic acid from a sample. The compositions, kits and
methods provide oligonucleotides, each oligonucleotide recognizing a target sequence within a Salmornella,
Shigella, or Campylobacter target region or its complementary sequence. The oligonucleotides may serve as
amplification oligomers and/or detection probes for amplification and/or detection of corresponding Salmonella,

Shigella, or Campylobacter target nucleic acid. An amplification oligomer is configured to specifically
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hybridize to a Salmonella, Shigella, or Campylobacter target sequence within a target nucleic acid. At least two
amplification oligomers flanking a target region within the target nucleic acid are utilized in an iz vitro nucleic
acid amplification reaction to generate an amplicon therefrom. Exemplary in vifro amplification reactions
include, for example, PCR (e.g., Tagman® PCR) and transcription-associated amplification (e.g., TMA or
NASBA). A detection probe, configured to specifically hybridize to a target sequence flanked by at least two
amplification oligomers, may be utilized to hybridize specifically to at least a portion of an amplification
product, either after completion of or during the amplification process. Methods of the present invention may
further may use an oligonucleotide that serves as a capture probe for processing a sample by capturing a
Salmonella, Shigella, and/or Campylobacter target nucleic acid and separating it from other sample components
(see, e.g., US Pat. Nos. 6,110,678, 6,280,952, and 6,534,273, each of which is incorporated by reference herein

in its entirety).

[79] In certain embodiments, oligonucleotides and methods of the present invention are useful for
amplifying and detecting nucleic acids from Salmonella, Shigella, and/or Camplylobacter bacteria present in a
sample in a relatively short time so that diagnosis can be made quickly and so that effective treatment can be
initiated to limit the spread of the bacteria. Thus, in some embodiments, the present invention responds to a
need for rapid, sensitive, and specific testing of clinical samples that may contain Salmonella, Shigella, and/or

Camplylobacter bacteria.

[80] Detection probe oligonucleotide sequences as disclosed herein may be used as amplification
oligomers, and amplification oligomer sequences as disclosed herein may be used as detection probes. The
same is true for the disclosed probe hybridization regions and amplification oligomer hybridization regions of a
given target gene. Thus, the probe hybridization regions disclosed herein may be used as amplification
oligomer hybridization regions. Likewise, amplification oligomer hybridization regions disclosed herein may

be used as probe hybridization regions.

[81] Oligonucleotides for amplifying a Salmonella, Shigella, and/or Campylobacter target typically
comprise at least two amplification oligomers. Some embodiments of the invention may utilize three, four, five,
six, seven, or even eight or ten or more amplification oligomers in, for example, multiplex amplification assays.
Thus, by way of example, oligonucleotides for amplifying a Salmonella, Shigella, and/or Campylobacter target
gene may comprise one, two, three, four, or five or more forward amplification primers and one, two, three,
four, or five or more reverse amplification primers. In one embodiment, at least two amplification oligomers are
used in order to generate an amplicon that can be subsequently detected, where the at least two amplification
oligomers are configured to specifically hybridize to a region within a target nucleic acid selected from (a) a
target nucleic corresponding to the Salmonella orgC gene, (b) a target nucleic acid corresponding to the Shigella
ipaH gene, (c) a target nucleic acid corresponding to the Campylobacter jejuni glyA gene, and (d) a target
nucleic acid corresponding to the Campylobacter cadF gene. Suitably, the amplicon is detectable using a
detection probe. Typically, the amplicon is from 50 to 300 nucleotides in length (e.g., 50 to 250 nucleotides in
length or 90 to 250 nucleotides in length), including all whole numbers between 50 and 300 that are not
explicitly listed here. In certain embodiments, a set of oligonucleotides includes amplification oligomers

selected from the oligomers above for amplifying two or more (e.g., three or four) of a Salmonella target nucleic
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acid region, a Shigella target nucleic acid region, a C. jejuni target nucleic acid region, and a C. coli target

nucleic acid region.

[82] In certain embodiments, at least two amplification oligomers are used in order to generate an
amplicon that can be subsequently detected, where the at least two amplification oligomers are configured to
specifically hybridize to a target nucleic acid region selected from (a) a region within a Sa/mornella nucleic acid
sequence corresponding to the nucleotide sequence shown in SEQ ID NO:95, (b) a region within a Shigella
ipaH nucleic acid sequence corresponding to the nucleotide sequence shown in SEQ ID NO:96, (c) a region
within a C. jejuni glyA nucleic acid sequence corresponding to the nucleotide sequence shown in SEQ ID
NO:97, and (d) a region within a C. coli cadF nucleic acid sequence corresponding to the nucleotide sequence
shown in SEQ ID NO:98. In particular variations, (a) at least two amplification oligomers for amplifying a
Salmonella target nucleic acid region are configured to specifically hybridize to a region corresponding to
nucleotides 1-156, 91-260, 97-268, 149-238, 149-306, or 232-430 of SEQ ID NO:95; (b) at least two
amplification oligomers for amplifying a Shigella target nucleic acid region are configured to specifically
hybridize to a region corresponding to nucleotides 928-1071, 960-1163, 1080-1301, 1174-1340, 1174-1410,
1312-1410, or 1323-1466 of SEQ ID NO:96; (c) at least two amplification oligomers for amplifying a C. jejuni
target nucleic acid region are configured to specifically hybridize to a region corresponding to nucleotides 45-
218, 101-314, 178-356, 245-392, 306-444, 495-599, 779-992, or 973-1106 of SEQ ID NO:97; and/or (d) at least
two amplification oligomers for amplifying a C. coli target nucleic acid region are configured to specifically
hybridize to a region corresponding to nucleotides 111-211, 301-546, or 557-654 of SEQ ID NO:98. In some
variations, a set of oligonucleotides includes amplification oligomers selected from the oligomers above for
amplifying two or more (e.g., three or four) of a Salmornella target nucleic acid region, a Shigella target nucleic

acid region, a C. jejuni target nucleic acid region, and a C. coli target nucleic acid region.

[83] In particular embodiments of the present invention, the at least two amplification oligomers
for amplifying any one of a Salmonella, Shigella, or Campylobacter target nucleic acid comprise (1) a first
amplification oligomer that includes a target-hybridizing region substantially corresponding to, comprising, or
consisting of an oligomer sequence as shown in Table 10, infra, and (ii) a second amplification oligomer that
includes a target-hybridizing region substantially corresponding to, comprising, or consisting of an oligomer
sequence as shown Table 1, where the first and second amplification oligomers correspond to the same target
nucleic acid, and where the target-hybridizing sequences are selected such that, for any oligomer pair, an
antisense sequence is situated downstream of a sense sequence (i.e., the first and second amplification oligomers
are situated such that they flank a target region to be amplified). In specific variations, the first and/or second
amplification oligomer — or the first and/or second target-hybridizing sequence of a first and/or second
amplification oligomer — comprises or consists of an oligomer sequence selected from the oligonucleotide
sequences shown in Table 10. Although these sequences are shown as DNA sequences, equivalent RNA or
equivalent RNA/DNA chimeric sequences can be readily derived by the person skilled in the art and are to be

LI N1

considered as falling within the definition of “oligomer,” “amplification oligomer,” or “primer.” In addition,
complementary sequences of DNA and RNA and reverse complementary sequences can be readily derived by

the skilled person. It is therefore to be understood that a description of any individual sequence of DNA, for
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example, encompasses its complement, its reverse complement, and equivalent RNA or RNA/DNA chimeric

sequences.

[84] Methods for detecting a Salmornella, Shigella, and/or Campylobacter nucleic acid optionally
include a detecting step that uses at least one probe that specifically hybridizes to a Salmonella, Shigella, or
Campylobacter amplification product (RNA or DNA amplicon, preferably DNA amplicon). Accordingly, in
certain embodiments, a detection probe of the present invention is configured to specifically hybridize to a
region within a target nucleic acid selected from (a) a target nucleic corresponding to the Salmonella orgC gene,
(b) a target nucleic acid corresponding to the Skigella ipaH gene, (c) a target nucleic acid corresponding to the
Campylobacter jejuni glyA gene, and (d) a target nucleic acid corresponding to the Campylobacter cadF gene.
In certain embodiments, a set of oligonucleotides for detection of Salmornella, Shigella, and/or Campylobacter
includes two or more detection probes selected from the probes above, where the probes are for detecting two or
more (e.g., three or four) of a Salmonella target nucleic acid region, a Shigella target nucleic acid region, a C.

Jejuni target nucleic acid region, and a C. coli target nucleic acid region.

[85] In certain embodiments, a detection probe is configured to specifically hybridize to a target
nucleic acid region selected from (a) a region within a Sa/monella nucleic acid sequence corresponding to the
nucleotide sequence shown in SEQ ID NO:95, (b) a region within a Shigella ipaH nucleic acid sequence
corresponding to the nucleotide sequence shown in SEQ ID NO:96, (¢) a region within a C. jejuni glyA nucleic
acid sequence corresponding to the nucleotide sequence shown in SEQ ID NO:97, and (d) a region within a C.
coli cadF nucleic acid sequence corresponding to the nucleotide sequence shown in SEQ ID NO:98. In
particular variations, (a) a detection probe for detecting a Salmonella target nucleic acid region is configured to
specifically hybridize to a region corresponding to nucleotides 1-156, 91-260, 97-268, 149-238, 149-306, or
232-430 of SEQ ID NO:95; (b) a detection probe for detecting a Shigella target nucleic acid region is configured
to specifically hybridize to a region corresponding to nucleotides 928-1071, 960-1163, 1080-1301, 1174-1340,
1174-1410, 1312-1410, or 1323-1466 of SEQ ID NO:96; (c) a detection probe for detecting a C. jejuni target
nucleic acid region is configured to specifically hybridize to a region corresponding to nucleotides 45-218, 101-
314, 178-356, 245-392, 306-444, 495-599, 779-992, or 973-1106 of SEQ ID NO:97; and/or (d) a detection
probe for detecting a C. coli target nucleic acid region is configured to specifically hybridize to a region
corresponding to nucleotides 111-211, 301-546, or 557-654 of SEQ ID NO:98. For example, (a) suitable
detection probes for detecting a Salmonella target nucleic acid region include probes configured to specifically
hybridize to a region corresponding to nucleotides 21-132, 112-239, 117-248, 171-216, 171-286, or 256-410 of
SEQ ID NO:95; (b) suitable detection probes for detecting a Shigella target nucleic acid region include probes
configured to specifically hybridize to a region corresponding to nucleotides 946-1053, 978-1145, 1098-1281,
1192-1320, 1192-1388, 1330-1388, or 1343-1448 of SEQ ID NO:96; (c) suitable detection probes for detecting
a C. jejuni target nucleic acid region include probes configured to specifically hybridize to a region
corresponding to nucleotides 66-196, 123-294, 200-334, 269-370, 326-422, 515-577, 801-972, or 993-1084 of
SEQ ID NO:97; and/or (d) suitable detection probes for detecting a C. coli target nucleic acid region include
probes configured to specifically hybridize to a region corresponding to nucleotides 133-189, 319-522, or 575-
635 of SEQ ID NO:98. In some variations, a set of oligonucleotides for detecting Salmonella, Shigella, and/or

Campylobacter target nucleic acid regions includes two or more detection probes selected from the probes
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above, where the probes are for detecting two or more (e.g., three or four) of a Salmonella target nucleic acid
region, a Shigella target nucleic acid region, a C. jejuni target nucleic acid region, and a C. coli target nucleic

acid region.

[86] In particular embodiments, a detection probe as above — configured to specifically hybridize to
a target nucleic acid region selected from (a) a region within a Sal/monella nucleic acid sequence corresponding
to the nucleotide sequence shown in SEQ ID NO:95, (b) a region within a Shigella ipaH nucleic acid sequence
corresponding to the nucleotide sequence shown in SEQ ID NO:96, (¢) a region within a C. jejuni glyA nucleic
acid sequence corresponding to the nucleotide sequence shown in SEQ ID NO:97, and (d) a region within a C.
coli cadF nucleic acid sequence corresponding to the nucleotide sequence shown in SEQ ID NO:98 — includes a
target-hybridizing region substantially corresponding to, comprising, or consisting of an oligomer sequence as
shown in Table 10, infra. In specific variations, the detection probe — or the target-hybridizing sequence of a
detection probe — comprises or consists of an oligomer sequence selected from the oligonucleotide sequences
shown in Table 10. Although these sequences are shown as DNA sequences, equivalent RNA or RNA/DNA
chimeric sequences can be readily derived by the person skilled in the art and are to be considered as falling
within the definition of “oligomer” or “detection probe.” In addition, complementary sequences of DNA and
RNA and reverse complementary sequences can be readily derived by the skilled person. It is therefore to be
understood that a description of any individual sequence of DNA, for example, encompasses its complement, its

reverse complement, and equivalent RNA or RNA/DNA chimeric sequences.

[87] Oligonucleotides for amplifying and detecting a Salmonella, Shigella, or Campylobacter
target typically comprise at least two amplification oligomers and at least one detection probe. Some
embodiments of the invention may utilize four, five, six, seven, eight or more amplification oligomers and two,
three, four, five or even six or more detection probes. Thus, by way of example, oligonucleotides for amplifying
and detecting a Salmonella, Shigella, or Campylobacter target may comprise two or three or more forward
amplification oligomers (e.g., primers) together with two or three or more reverse amplification primers (e.g.,

primers) together with two, three, four, five or even six or more detection probes.

[88] In specific embodiments for determining the presence or absence of Salmornella in a sample, a
set of oligonucleotides includes at least two Salmonella-specific amplification oligomers for amplifying a target
region of a Salmonella target nucleic acid, where the at least two amplification oligomers include first and
second oligomers respectively comprising or consisting of target-hybridizing sequences substantially
corresponding to, or consisting of, the nucleotide sequences of (i) SEQ ID NO:1 and SEQ ID NO:2, (ii) SEQ ID
NO:4 and SEQ ID NO:5, (iii) SEQ ID NO:8 and SEQ ID NO:9, (iv) SEQ ID NO:12 and SEQ ID NO:13, (v)
SEQ ID NO:16 and SEQ ID NO:17, or (vi) SEQ ID NO:18 and SEQ ID NO:2. The oligonucleotide set may
further include a detection probe specific for a Salmonella target region flanked by the first and second
oligomers. In some embodiments, the detection probe comprises or consists of a target-hybridizing sequence
substantially corresponding to, or consisting of, a nucleotide sequence as follows: SEQ ID NO:3 if the first and
second oligomers are the oligomers of (1); SEQ ID NO:6 or SEQ ID NO:7 if the first and second oligomers are
the oligomers of (ii); SEQ ID NO:10 or SEQ ID NO:11 if the first and second oligomers are the oligomers of
(ii1) or (v); SEQ ID NO:14 or SEQ ID NO:15 if the first and second oligomers are the oligomers of (iv); and
SEQ ID NO:19 or SEQ ID NO:3 if the first and second oligomers are the oligomers of (vi).
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[89] In specific embodiments for determining the presence or absence of Skigella in a sample, a set
of oligonucleotides includes at least two Shigella-specific amplification oligomers for amplifying a target region
of a Shigella target nucleic acid, where the at least two amplification oligomers include first and second
oligomers respectively comprising or consisting of target-hybridizing sequences substantially corresponding to,
or consisting of, the nucleotide sequences of (i) SEQ ID NO:45 and SEQ ID NO:46, (ii) SEQ ID NO:20 and
SEQ ID NO:21, (iii) SEQ ID NO:26 and SEQ ID NO:21, (iv) SEQ ID NO:20 and SEQ ID NO:28, (v) SEQ ID
NO:30 and SEQ ID NO:31, (vi) SEQ ID NO:36 and SEQ ID NO:37, or (vii) SEQ ID NO:41 and SEQ ID
NO:42. The oligonucleotide set may further include a detection probe specific for a Salmonella target region
flanked by the first and second oligomers. In some embodiments, the detection probe comprises or consists of a
target-hybridizing sequence substantially corresponding to, or consisting of, a nucleotide sequence as follows:
SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, or SEQ ID NO:50 if the first and second oligomers are the
oligomers of (i); SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, or SEQ ID NO:25 if the first and second
oligomers are the oligomers of (ii); SEQ ID NO:27 or SEQ ID NO:23 if the first and second oligomers are the
oligomers of (iii); SEQ ID NO:29 or SEQ ID NO:22 if the first and second oligomers are the oligomers of (iv);
SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, or SEQ ID NO:35 if the first and second oligomers are the
oligomers of (v); SEQ ID NO:38, SEQ ID NO:39, or SEQ ID NO:40 if the first and second oligomers are the
oligomers of (vi); or SEQ ID NO:38, SEQ ID NO:43, or SEQ ID NO:44 if the first and second oligomers are the

oligomers of (vii).

[90] In specific embodiments for determining the presence or absence of C. jejuni in a sample, a set
of oligonucleotides includes at least two C. jejuni-specific amplification oligomers for amplifying a target region
of a C. jejuni target nucleic acid, where the at least two amplification oligomers include first and second
oligomers respectively comprising or consisting of target-hybridizing sequences substantially corresponding to,
or consisting of, the nucleotide sequences of (i) SEQ ID NO:78 and SEQ ID NO:79, (ii) SEQ ID NO:51 and
SEQ ID NO:52, (iii) SEQ ID NO:55 and SEQ ID NO:56, (iv) SEQ ID NO:59 and SEQ ID NO:60, (v) SEQ ID
NO:62 and SEQ ID NO:63, (vi) SEQ ID NO:66 and SEQ ID NO:67, (vii) SEQ ID NO:71 and SEQ ID NO:72,
or (viii) SEQ ID NO:75 and SEQ ID NO:76. The oligonucleotide set may further include a detection probe
specific for a C. jejuni target region flanked by the first and second oligomers. In some embodiments, the
detection probe comprises or consists of a target-hybridizing sequence substantially corresponding to, or
consisting of, a nucleotide sequence as follows: SEQ ID NO:80 or SEQ ID NO:81 if the first and second
oligomers are the oligomers of (1); SEQ ID NO:53 or SEQ ID NO:54 if the first and second oligomers are the
oligomers of (i1); SEQ ID NO:57 or SEQ ID NO:58 if the first and second oligomers are the oligomers of (iii);
SEQ ID NO:61 if the first and second oligomers are the oligomers of (iv); SEQ ID NO:64 or SEQ ID NO:65 if
the first and second oligomers are the oligomers of (v); SEQ ID NO:68, SEQ ID NO:69, or SEQ ID NO:70 if
the first and second oligomers are the oligomers of (vi); SEQ ID NO:73 or SEQ ID NO:74 if the first and second
oligomers are the oligomers of (vii); or SEQ ID NO:77 if the first and second oligomers are the oligomers of

(viii).

[91] In specific embodiments for determining the presence or absence of C. coli in a sample, a set
of oligonucleotides includes at least two C. coli-specific amplification oligomers for amplifying a target region

of a C. coli target nucleic acid, where the at least two amplification oligomers include first and second oligomers
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respectively comprising or consisting of target-hybridizing sequences substantially corresponding to, or
consisting of, the nucleotide sequences of (i) SEQ ID NO:91 and SEQ ID NO:92, (ii) SEQ ID NO:82 and SEQ
ID NO:83, or (ii1)) SEQ ID NO:86 and SEQ ID NO:87. The oligonucleotide set may further include a detection
probe specific for a C. coli target region flanked by the first and second oligomers. In some embodiments, the
detection probe comprises or consists of a target-hybridizing sequence substantially corresponding to, or
consisting of, a nucleotide sequence as follows: SEQ ID NO:93 or SEQ ID NO:94 if the first and second
oligomers are the oligomers of (1); SEQ ID NO:84 or SEQ ID NO:8S5 if the first and second oligomers are the
oligomers of (i1); or SEQ ID NO:88, SEQ ID NO:89, or SEQ ID NO:90 if the first and second oligomers are the

oligomers of (iii).

[92] Assays for detection of a Salmonella, Shigella, and/or Campylobacter target nucleic acid may
include an internal control (IC) nucleic acid that is amplified and detected by using IC-specific primers and
probe in the same reaction mixtures used for amplification and detection of a region of a Salmonella, Shigella,
and/or Campylobacter target nucleic acid. Amplification and detection of the IC-specific sequence
demonstrates that assay reagents and conditions were properly used even when a signal specific for Salmornella,
Shigella, or Campylobacter is not detected for a tested sample (i.e., negative samples). The IC may be used as
an internal calibrator for the assay that provides a quantitative result. The IC may be a randomized sequence
derived from a naturally occurring source bacterium that does not harbor a Salmonella, Shigella, or

Campylobacter target nucleic acid.

[93] In certain embodiments, a combination of oligonucleotides is provided for amplification
and/or detection of at least two of Salmonella, Shigella, Campylobacter jejuni, and Campylobacter coli. Such
an oligonucleotide set is particularly useful in a multiplex assay for determining the presence or absence of at
least two of Salmonella, Shigella, C. jejuni, and C. coli in a sample. In some variations, an oligonucleotide set
includes (I) at least two Salmonella-specific amplification oligomers as described above in combination with at
least two Shigella-specific amplification oligomers, at least two C. jejuni-specific amplification oligomers,
and/or at least two C. coli-specific amplification oligomers as described above; (I) at least two Shigella-specific
amplification oligomers as described above in combination with at least two Salmonella-specific amplification
oligomers, at least two C. jejuni-specific amplification oligomers, and/or at least two C. coli-specific
amplification oligomers as described above; (III) at least two C. jejuni-specific amplification oligomers as
described above in combination with at least two Salmonella-specific amplification oligomers, at least two
Shigella-specific amplification oligomers, and/or at least two C. coli-specific amplification oligomers as
described above; or (IV) at least two C. coli-specific amplification oligomers as described above in combination
with at least two Salmonella-specific amplification oligomers, at least two Skigella-specific amplification
oligomers, and/or at least two C. jejuni-specific amplification oligomers as described above. In some
embodiments, an oligonucleotide set includes (V) at least two Salmornella-specific amplification oligomers, at
least two Shigella-specific amplification oligomers, at least two C. jejuni-specific amplification oligomers, and
at least two C. coli-specific amplification oligomers as described above. In more particular variations, an
oligonucleotide set as in (I), (IT), (II), (IV), or (V) further includes, for each target region flanked by at least two

amplification oligomers, at least one corresponding detection probe as described above.

[94] Typically, a detection probe in accordance with the present invention further includes a label.
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Particularly suitable labels include compounds that emit a detectable light signal, e.g., fluorophores or
luminescent (e.g., chemiluminescent) compounds that can be detected in a homogeneous mixture. More than
one label, and more than one type of label, may be present on a particular probe, or detection may rely on using
a mixture of probes in which each probe is labeled with a compound that produces a detectable signal (see, e.g.,
US Pat. Nos. 6,180,340 and 6,350,579, each incorporated by reference herein in its entirety). Labels may be
attached to a probe by various means including covalent linkages, chelation, and ionic interactions, but
preferably the label is covalently attached. For example, in some embodiments, a detection probe has an
attached chemiluminescent label such as, e.g., an acridinium ester (AE) compound (see, e.g., US Patent Nos.
5,185,439; 5,639,604; 5,585,481; and 5,656,744; each incorporated by reference herein), which in typical
variations is attached to the probe by a non-nucleotide linker (see, e.g., US Patent Nos. 5,585,481; 5,656,744,
and 5,639,604, particularly at column 10, line 6 to column 11, line 3, and Example 8; each incorporated by
reference herein in its entirety). In other embodiments, a detection probe comprises both a fluorescent label and
a quencher, a combination that is particularly useful in fluorescence resonance energy transfer (FRET) assays.
Specific variations of such detection probes include, e.g., a TagMan detection probe (Roche Molecular
Diagnostics) and a “molecular beacon” (see, e.g., Tyagi ef al., Nature Biotechnol. 16:49-53, 1998; US Patent
Nos. 5,118,801 and 5,312,728; each incorporated by reference herein in its entirety).

[95] A detection probe may further include a non-target-hybridizing sequence. Specific
embodiments of such detection probes include, for example, probes that form conformations held by
intramolecular hybridization, such as conformations generally referred to as hairpins. Particularly suitable
hairpin probes include a “molecular torch” (see, e.g., US Patent Nos. 6,849,412; 6,835,542; 6,534,274; and
6,361,945, each incorporated by reference herein in its entirety) and a “molecular beacon” (see, e.g., Tyagi et
al., supra; US 5,118,801 and US 5,312,728, supra). Methods for using such hairpin probes are well known in
the art.

[96] In particular embodiments, each of one or more detection probes for detecting one or more
Salmonella, Shigella, C. jejuni, and/or C. coli amplification products includes a fluorescent label (“fluorescent
dye compound”). Suitable fluorophores are well-known in the art and include, for example, CalO 560, CalRed
610, and FAM. In some variations of an oligonucleotide set for determining the presence or absence of each of
Salmonella, Shigella, C. jejuni, and C. coli in sample, detection probes specific for each of a Salmonella,
Shigella, C. jejuni, and C. coli target region is labeled with a different fluorophore. In other variations of an
oligonucleotide set for determining the presence or absence of each of Salmornella, Shigella, C. jejuni, and C.
coli in sample, detection probes specific for C. jejuni and C. coli target regions are labeled with the same
fluorophore, and detection probes specific for Salmonella and Shigella target regions are each labeled with
fluorophores different from each other and different from that used for the C. jejuni and C. coli detection probes.
In a specific embodiment, a Salmonella detection probe is labeled with CalO 560, a Shigella detection probe is
labeled with CalRed 610, and each of a C. jejuni and C. coli detection probe is labeled with FAM. In some such
embodiments comprising fluorophore-labeled detection probes, the detection probe(s) further include a
quencher. Suitable quenchers are well-known in the art and include, for example, BHQ, TAMRA, and
DABCLY.

[97] A method for determining the presence or absence of Salmonella, Shigella, and/or
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Campylobacter in accordance with the present invention generally includes the following steps: (1) contacting a
sample suspected of containing at least one of Salmonella, Shigella, C. jejuni, and C. coli with at least two
amplification oligomers as described above for amplification of at least one of a Salmonella, Shigella, C. jejuni,
and C. coli target nucleic acid region; (2) performing an in vitro nucleic acid amplification reaction, where any
Salmonella, Shigella, C. jejuni, and/or C. coli target nucleic acid, if present in the sample, is used as a template
for generating one or more amplification products corresponding to one or more of any Salmornella, Shigella, C.
Jejuni, and/or C. coli target nucleic acid present in the sample; and (3) either (i) determining the sequences of the
one or more amplification products or (ii) detecting the presence or absence of the one or more amplification
products using one or more detection probes as described above for one or more of Salmonella, Shigella, C.
Jejuni, and C. coli target nucleic acid regions. In some embodiments, amplification oligomers for at least two of
Salmonella, Shigella, C. jejuni, and C. coli are used in the method. For example, amplification oligomers for at
least three or all four of Salmonella, Shigella, C. jejuni, and C. coli are used. In particular variations where
amplification oligomers for at least two, three, or all four of Salmonella, Shigella, C. jejuni, and C. coli are used,
the method is performed as a multiplex assay. In some preferred embodiments, the detection step utilizes one or

more detection probes as describe above for one or more of Salmonella, Shigella, C. jejuni, and C. coli.

[98] In certain embodiments, the method further includes purifying the Salmonella, Shigella, C.
Jejuni, and/or C. coli target nucleic acid from other components in the sample before the contacting step. Such
purification may include may include methods of separating and/or concentrating organisms contained in a
sample from other sample components. In particular embodiments, purifying the target nucleic acid includes
capturing the target nucleic acid to specifically or non-specifically separate the target nucleic acid from other
sample components. Non-specific target capture methods may involve selective precipitation of nucleic acids
from a substantially aqueous mixture, adherence of nucleic acids to a support that is washed to remove other
sample components, or other means of physically separating nucleic acids from a mixture that contains

Salmonella, Shigella, C. jejuni, and/or C. coli nucleic acid and other sample components.

[99] In some embodiments, a Salmonella, Shigella, C. jejuni, and/or C. coli nucleic acid is
selectively separated from other sample components by hybridizing the Salmornella, Shigella, C. jejuni, and/or
C. coli target nucleic acid to one or more capture probe oligomers. In some variations, a capture probe oligomer
may include a target-hybridizing sequence configured to specifically hybridize to a Salmonella, Shigella, C.
Jejuni, or C. coli target sequence so as to form a target:capture-probe complex that is separated from sample
components. For example, a capture probe oligomer may include a target-hybridizing sequence substantially
corresponding to a sequence contained in the complement of SEQ ID NO:95 (representative Salmonella nucleic
acid region), SEQ ID NO:96 (representative Skigella nucleic acid region), SEQ ID NO:97 (representative C.
Jejuni nucleic acid region), or SEQ ID NO:98 (representative C. coli nucleic acid region). In some alternative
variations, a capture probe oligomer includes a target-hybridizing sequence that includes randomized or non-
randomized poly-GU, poly-GT, or poly U sequences that bind non-specifically to a Salmonella, Shigella, and
Campylobacter target nucleic acids so as to form a target:capture-probe complex that is separated from sample
components (see, e.g., WIPO Publication No. 2008/016988, incorporated by reference herein in its entirety). In
some embodiments, the target capture binds the Salmornella, Shigella, C. jejuni, and/or C. coli target:capture-

probe complex to an immobilized probe to form a target:capture-probe:immobilized-probe complex that is
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separated from the sample and, optionally, washed to remove non-target sample components (see, e.g., US
Patent Nos. 6,110,678; 6,280,952; and 6,534,273; each incorporated by reference herein in its entirety). In such
variations, the capture probe oligomer further comprises a sequence or moiety that binds attaches the capture
probe, with its bound target sequence, to an immobilized probe attached to a solid support, thereby permitting

the hybridized target nucleic acid to be separated from other sample components.

[100]  Inmore specific embodiments, a capture probe oligomer includes a tail portion (e.g., a 3’ tail)
that is not complementary to a Sal/mornella, Shigella, C. jejuni, or C. coli target sequence but that specifically
hybridizes to a sequence on the immobilized probe, thereby serving as the moiety allowing the target nucleic
acid to be separated from other sample components, such as previously described in, e.g., U.S. Patent No.
6,110,678, incorporated herein by reference herein in its entirety. Any sequence may be used in a tail region,
which is generally about 5 to 50 nt long, and typical embodiments include a substantially homopolymeric tail of
about 10 to 40 nt (e.g., Ajo to Ayg), more typically about 14 to 33 nt (e.g., A4 10 Az or T3A 14 to T3A5), that bind

to a complementary immobilized sequence (e.g., poly-T) attached to a solid support, e.g., a matrix or particle.

[101]  Target capture typically occurs in a solution phase mixture that contains one or more capture
probe oligomers that hybridize to the Salmonella, Shigella, C. jejuni, and/or C. coli target sequence(s) under
hybridizing conditions, usually at a temperature higher than the T,, of the tail-sequence:immobilized-probe-
sequence duplex. For embodiments comprising a capture probe tail, the target:capture-probe complex is
captured by adjusting the hybridization conditions so that the capture probe tail hybridizes to the immobilized
probe, and the entire complex on the solid support is then separated from other sample components. The
support with the attached immobilized-probe:capture-probe:target may be washed one or more times to further
remove other sample components. Typical embodiments use a particulate solid support, such as paramagnetic
beads, so that particles with the attached target:capture-probe:immobilized-probe complex may be suspended in
a washing solution and retrieved from the washing solution, such as by using magnetic attraction. To limit the
number of handling steps, a target nucleic acid may be amplified by simply mixing the target sequence in the

complex on the support with amplification oligomers and proceeding with amplification steps.

[102]  Amplifying Salmonella, Shigella, C. jejuni, and/or C. coli target sequences utilizes an in vitro
amplification reaction using at least two amplification oligomers that flank a target region to be amplified. In
particular embodiments for amplification of a Salmonella target region, the target region to be amplified
substantially corresponds to SEQ ID NO:95 from about nucleotide position 1 to about nucleotide position 156,
from about nucleotide position 91 to about nucleotide position 260, from about nucleotide position 97 to about
nucleotide position 268, from about nucleotide position 149-238, from about nucleotide position 149 to about
nucleotide position 306, or from about nucleotide position 232 to about nucleotide position 430. In particular
embodiments for amplification of a Shigella target region, the target region to be amplified substantially
corresponds to SEQ ID NO:96 from about nucleotide position 928 to about nucleotide position 1071, from about
nucleotide position 960 to about nucleotide position 1163, from about nucleotide position 1080 to about
nucleotide position 1301, from about nucleotide position 1174 to about nucleotide position 1340, from about
nucleotide position 1174 to about nucleotide position 1410, from about nucleotide position 1312 to about
nucleotide position 1410, or from about nucleotide position 1323 to about nucleotide position 1466 of SEQ ID

NO:96. In particular embodiments for amplification of a C. jejuni target region, the target region to be
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amplified substantially corresponds to SEQ ID NO:97 from about nucleotide position 45 to about nucleotide
position 218, from about nucleotide position 101 to about nucleotide position 314, from about nucleotide
position 178 to about nucleotide 356, from about nucleotide position 245 to about nucleotide position 392, from
about nucleotide position 306 to about nucleotide position 444, from about nucleotide position 495 to about
nucleotide position 599, from about nucleotide position 779 to about nucleotide position 992, or from about
nucleotide position 973 to about nucleotide position 1106 of SEQ ID NO:97. In particular embodiments for
amplification of a C. coli target region, the target region to be amplified substantially corresponds to SEQ ID
NO:98 from about nucleotide position 111 to about nucleotide position 211, from about nucleotide position 301
to about nucleotide position 546, or from about nucleotide position 557 to about nucleotide 654. Particularly
suitable amplification oligomer combinations for amplification of these target regions are described herein.
Suitable amplification methods include, for example, polymerase chain reaction (PCR), real-time polymerase
chain reaction (RT-PCR), replicase-mediated amplification, ligase chain reaction (LCR), strand-displacement
amplification (SDA), and transcription-associated amplification (e.g., TMA or NASBA). Such amplification
methods are well-known in the art (see, e.g., paragraphs [58] and [59], supra) and are readily used in accordance

with the methods of the present invention.

[103] Detection of the amplified products may be accomplished by a variety of methods. The
nucleic acids may be associated with a surface that results in a physical change, such as a detectable electrical
change. Amplified nucleic acids may be detected by concentrating them in or on a matrix and detecting the
nucleic acids or dyes associated with them (e.g., an intercalating agent such as ethidium bromide or cyber
green), or detecting an increase in dye associated with nucleic acid in solution phase. Other methods of
detection may use nucleic acid detection probes that are configured to specifically hybridize to a sequence in the
amplified product and detecting the presence of the probe:product complex, or by using a complex of probes
that may amplify the detectable signal associated with the amplified products (e.g., US Patent Nos. 5,424,413;
5,451,503; and 5,849,481; each incorporated by reference herein in its entirety). Directly or indirectly labeled
probes that specifically associate with the amplified product provide a detectable signal that indicates the
presence of the target nucleic acid in the sample. For example, if the target nucleic acid is an orgC region of the
Salmonella genome, the amplified product will contain a target sequence in or complementary to a sequence in
the orgC region, and a probe will bind directly or indirectly to a sequence contained in the amplified product to

indicate the presence of the target nucleic acid in the tested sample.

[104] Detection probes that hybridize to the complementary amplified sequences may be DNA or
RNA oligomers, or oligomers that contain a combination of DNA and RNA nucleotides, or oligomers
synthesized with a modified backbone, e.g., an oligomer that includes one or more 2’-methoxy substituted
ribonucleotides. Probes used for detection of the amplified Salmonella, Shigella, C. jejuni, and/or C. coli
sequences may be unlabeled and detected indirectly (e.g., by binding of another binding partner to a moiety on
the probe) or may be labeled with a variety of detectable labels. Particular embodiments of detection probes
suitable for use in accordance with methods of the present invention are further described herein (see, e.g.,
paragraphs [88]-[91] and [94]-[96] supra). In some preferred embodiments of the method for detecting

Salmonella, Shigella, C. jejuni, and/or C. coli sequences, such as in certain embodiments using real-time
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polymerase chain reaction (RT-PCR), the detection probe is an oligonucleotide comprising both a fluorescent

label and a quencher (e.g., a TagMan detection probe).

[105] Insome embodiments of the present invention, a method for detecting the presence or absence
of one or more of Salmonella, Shigella, and/or Campylobacter as described herein further includes the detection
of one or more other target microorganisms such as, for example, one or more other gastrointestinal pathogens.
In particular embodiment, a method as described herein further includes detecting the presence or absence of a
Shiga-toxin-producing E. coli (STEC) such as, e.g., by amplification of a target region within an s#x1 and/or stx2
gene and detection of a corresponding amplification product. Detection of an stx1 and/or sx2 gene may be
performed as a separate amplification/detection reaction from a multiplex reaction for detection of two or more
of Salmonella, Shigella, and Campylobacter as described herein. For example, a method may include a first
multiplex reaction for determining the presence or absence of Salmonella, Shigella, and Camplylobacter as
described herein and a second multiplex reaction for determining the presence or absence of both stx1 and stx2.
Exemplary oligonucleotides and methods for detection of stx1 and/or stx2 are described, for example, in U.S.

Provisional Application No. 61/603,091, filed Feb 24, 2012.

[106]  Also provided by the subject invention is a reaction mixture for amplification and/or detection
of a Salmonella, Shigella, C. jejuni, and/or C. coli target nucleic acid. A reaction mixture in accordance with the
present invention at least comprises one or more of the following: an oligomer combination as described herein
for amplification of a Salmonella, Shigella, C. jejuni, and/or C. coli target nucleic acid; and a detection probe
oligomer as described herein for determining the presence or absence of a Salmonella, Shigella, C. jejuni, and/or
C. coli amplification product. The reaction mixture may further include a number of optional components such
as, for example, arrays of capture probe nucleic acids. For an amplification reaction mixture, the reaction
mixture will typically include other reagents suitable for performing in vitro amplification such as, e.g., buffers,
salt solutions, appropriate nucleotide triphosphates (e.g., dATP, dCTP, dGTP, dTTP, ATP, CTP, GTP and
UTP), and/or enzyme(s) (e.g., DNA polymerase, reverse transcriptase, RNA polymerase), and may include test
sample components, in which a Salmornella, Shigella, C. jejuni, and/or C. coli target nucleic acid may or may
not be present. In addition, for a reaction mixture that includes a detection probe together with an amplification
oligomer combination, selection of amplification oligomers and detection probe oligomers for a reaction
mixture are linked by a common target region (i.e., the reaction mixture will include a probe that binds to a

sequence amplifiable by an amplification oligomer combination of the reaction mixture).

[107]  Also provided by the subject invention are kits for practicing the methods as described herein.
A kit in accordance with the present invention at least comprises one or more of the following: an oligomer
combination as described herein for amplification of a Salmonella, Shigella, C. jejuni, and/or C. coli target
nucleic acid; and a detection probe oligomer as described herein for determining the presence or absence of a
Salmonella, Shigella, C. jejuni, and/or C. coli amplification product. The kits may further include a number of
optional components such as, for example, arrays of capture probe nucleic acids. Other reagents that may be
present in the kits include reagents suitable for performing in vitro amplification such as, e.g., buffers, salt
solutions, appropriate nucleotide triphosphates (e.g., JATP, dCTP, dGTP, dTTP, ATP, CTP, GTP and UTP),
and/or enzyme(s) (e.g., DNA polymerase, reverse transcriptase, RNA polymerase). Oligomers as described

herein may be packaged in a variety of different embodiments, and those skilled in the art will appreciate that
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the invention embraces many different kit configurations. For example, a kit may include amplification
oligomers for only one of a Salmonella, Shigella, C. jejuni, and C. coli target region, or it may include
amplification oligomers for two or more of Salmonella, Shigella, C. jejuni, and C. coli target regions. In
addition, for a kit that includes a detection probe together with an amplification oligomer combination, selection
of amplification oligomers and detection probe oligomers for a kit are linked by a common target region (i.e.,
the kit will include a probe that binds to a sequence amplifiable by an amplification oligomer combination of the
kit). In certain embodiments, the kit further includes a set of instructions for practicing methods in accordance
with the present invention, where the instructions may be associated with a package insert and/or the packaging

of the kit or the components thereof.
[108]  The invention is further illustrated by the following non-limiting examples.

EXAMPLE 1
Analytical Specificity of Assay for Salmonella, Shigella, and Campylobacter

[109] This example describes analytical specificity for an exemplary multiplex assay for detecting
Salmonella, Shigella, and Campylobacter (C. jejuni and C. coli, undifferentiated). The assay of this example is

also referred to herein as an “SSC assay.”

[110]  The assay of this example was run as a real-time PCR reaction utilizing the following cycling
parameters: 95°C for 10 min (optics off), 5 cycles of 95°C for 30 sec (optics off), 55°C for 60 sec (optics on), 40
cycles of 95°C for 10 sec (optics off), 55°C for 60 sec (optics on). Table 1 below lists the oligomers and other

reagents used in this assay at their respective concentrations.

Table 1: Reagents used in SSC Multiplex Assay

FastStart Master 12.5 7500 Ix
FastStart Taq 0.8 480 4U
Salmonella orgC forward primer
0.15 90.0 300nM
(SEQ ID NO:1)
Salmonella orgC reverse primer
0.15 90.0 300nM
(SEQ ID NO:2)
Salmonella orgC detection probe labeled with Cal O
0.022 13.29 75nM
(SEQ ID NO:3)
Shigella ipaH forward primer
0.1 60.0 200nM
(SEQ ID NO:45)
Shigella ipaH reverse primer
0.1 60.0 200nM
(SEQ ID NO:46)
Shigella ipaH detection probe labeled with Cal R
0.042 25.0 150nM
(SEQ ID NO:50)
C. coli cadF forward primer
0.125 75.0 250nM
(SEQ ID NO:91)
C. coli cadF reverse primer
0.125 75.0 250nM
(SEQ ID NO:92)
C. coli cadF detection probe labeled with FAM IQ 0.044 26.1 150nM
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(SEQ ID NO:93)
C. jejuni glyA f d pri
Jeyur &y JorWate Prmer 0.175 105.0 3500M
(SEQ ID NO:78)
C. jejuni glyA i
Jejuni glyA reverse primer 0.175 105.0 3500M
(SEQ ID NO:79)
C. jejuni glyA detecti be labeled with FAM T
Jejuni glyA detection probe labeled wi Q 0.077 463 250nM
(SEQ ID NO:81)
DNA TM IC 4F
. 0.125 75.0 250nM
(Internal control forward primer)
DNA TM IC 4R
. 0.125 75.0 250nM
(Internal control reverse primer)
DNA TM IC 4P
. 0.079 47.1 300nM
(Internal control detection probe)
7x PCR Mix 1.79 1071 0.5x
water 3.30 1981
Total 20.00 12000

Study Objective

[111]  To determine the Analytical Specificity of the SSC assay using cultured and titered strains of
common gastrointestinal pathogens that are genetically related, cause similar disease states as the SSCS assay

target organisms (Salmonella, Shigella, and Campylobacter), or are commonly found in stool.

Study Design

[112]  Analytical Specificity is defined as a test’s ability to exclusively identify the assay’s target

organisms while not cross-reacting with other organisms in a sample.

[113]  The analytical specificity of the SSC assay was determined with a panel of 54 organisms
shown in Table 2 (Cyclospora cayetanensis was subject to an ix silico analysis only because it was not available
for testing). Those that do not have a concentration were obtained from ATCC and only have an ATCC

Number as listed in Table 2 .

[114]  All the target organisms (Salmonella, Shigella, Campylobacter jejuni, and Campylobacter
coli) in the specificity panel were serially diluted in Stool Preservation and Transport Media (SPTM, Meridian
ParaPak C&S, Meridian Cat. No. 900612) and spiked into negative stool matrix pool at high concentrations of
10%10" CFU/ml. This was done to test the specificity of each mix for the target organisms and to demonstrate
that the assay is functioning as expected. The remaining members of the Specificity Panel were spiked into
negative stool matrix pool at concentrations described in Table 2 (10*> — 107> TCIDsy/ml for viral targets and
10° — 8.8 x 10° CFU/mL for bacterial and fungal targets. The Specificity Panel Organisms were not diluted
prior to spiking into stool in order to test them at the highest concentration possible. Norovirus was only
available in the form of a positive sample (raw stool) obtained from Milwaukee’s City Public Health Lab. This

sample was diluted in SPTM according to the manufacturer’s instructions (essentially 1 part raw stool to 3 parts

38



WO 2014/089508 PCT/US2013/073710

SPTM) prior to processing for nucleic acid extraction. All samples were then processed and extracted by
diluting each sample1:10 in SPTM, vortexing to mix, and adding 100uL of the diluted sample along with 10uL
of the Gastro Internal RNA/DNA Control (GIC) to a bioMérieux NucliSENS easyMAG vessel. Each sample
was extracted using the NucliSENS easyMAG incorporating the Specific A protocol with an input volume of
0.110mL and an elution volume of 110pL.

Table 2: Analytical Specificity Panel

Salmonella Enteritidis 1x10° CFU/ml Gen-Probe Prodesse, Inc. ATCC 6961
Campylobacter jejuni 1x10° CFU/ml Gen-Probe Incorporated ATCC 29428
Campylobacter coli 1x10° CFU/ml Gen-Probe Prodesse, Inc. ATCC 43485
Shigella sonnei 1x10° CFU/ml Gen-Probe Incorporated ATCC 29031
STEC 01571:?17 Strain 93- 1x107 CFU/ml Gen-Probe Prodesse, Inc. ganteCr %inegzggz
Aeromonas hydrophila 1.5x10" CFU/ml Waukesha Memorial Clinical Isolate
Bacillus cereus 1.5x10" CFU/ml Waukesha Memorial ATCC 14603
Bacteroides fragilis 1.5x107 CFU/ml Waukesha Memorial Clinical Isolate
Campylobacter upsaliensis 6.4x10" CFU/ml Gen-Probe Prodesse, Inc. ATCC 700558
Campylobacter 7.44x10° CFU/ml Gen-Probe Incorporated ATCC 35217
hyointestinalis
Campylobacter fetus 5.4x10” CFU/ml Gen-Probe Incorporated ATCC 33246
Campylobacter helveticus 7.0x10” CFU/ml Gen-Probe Prodesse, Inc. ATCC 51210
Campylobacter gracilis 2.4x10" CFU/ml TriCore ATCC 33236
Campylobacter concisus 1.0x10° CFU/ml Waukesha Memorial ATCC 51561
Campylobacter curvus 4.5x10° CFU/ml Waukesha Memorial ATCC BAA-1459
Campylobacter sputorum 3.55x10" CFU/ml Gen-Probe Prodesse, Inc. ATCC 35980
Campylobacter rectus 2.0x10” CFU/ml TriCore ATCC 33238
Campylobacter showae 4.3x10° CFU/ml Waukesha Memorial ATCC 51146
Campylobacter mucosalis 4.2x10° CFU/ml Waukesha Memorial ATCC 43264
Citrobacter freundii 4.8x10° CFU/ml Gen-Probe Incorporated ATCC 8090
TOX?;Z;Z%Z;"Q{Z {?07; iIl\?apl 1.5x10" CFU/ml Gen-Probe Prodesse, Inc. L;Zeoé?cglné\;rtsei;y
Clostridium perfringens 1.5x10’ CFU/ml Waukesha Memorial Clinical Isolate
Enterobacter cloacae 1.5x10" CFU/ml Resurrection Medical Center ATCC 13047

Enterococcus faecalis 1.5x107 CFU/ml Waukesha Memorial Clinical Isolate
Escherlg]}zg é;h (non- 1.5x107 CFU/ml Waukesha Memorial Clinical Isolate
Escherz.chza ¢ oli 2.2x10% CFU/ml Gen-Probe Prodesse, Inc. ATCC 43893
(enteroinvasive)
Escherichia fergusonii 2.0x10® CFU/ml Gen-Probe Incorporated ATCC 35469
Escherichia hermannii 8.8x10° CFU/ml Gen-Probe San-Diego ATCC 33650
Helicobacter pylori 5.6x107 CFU/ml Gen-Probe San-Diego ATCC 43504

39




WO 2014/089508

PCT/US2013/073710

Klebsiella preumoniae

1.5x107 CFU/ml

‘Waukesha Memorial

Clinical Isolate

Lactococcus lactis

1.14x10% CFU/ml

Gen-Probe Incorporated

ATCC 19257

Listeria monocytogenes 4.2x10° CFU/ml Gen-Probe Prodesse, Inc. Microbiologics 13932
Peptosirep lOfZOCCuS 3.2x10” CFU/ml Gen-Probe Incorporated ATCC 27337
anaerobius
Plesiomonas shigelloides 1.80x10° CFU/ml Gen-Probe Incorporated ATCC 14029

Proteus vulgaris

1.5x107 CFU/ml

Resurrection Medical Center

Clinical Isolate

Pseudomonas aeruginosa 1.5x10" CFU/ml Waukesha Memorial Clinical Isolate
Pseudomonas fluorescens 5.6x10° CFU/ml Gen-Probe Incorporated ATCC 13525
Serratia marcescens 8.6x10° CFU/ml Gen-Probe Incorporated ATCC 13880

Staphylococcus aureus 1.5x10" CFU/ml Waukesha Memorial Clinical Isolate
Staphylococcus epidermidis 1.5x10" CFU/ml Waukesha Memorial Clinical Isolate
Vibrio parahaemolyticus 1.5x107 CFU/ml Waukesha Memorial ATCC 17802

Yersinia enterocolitica 3.3x10” CFU/ml Gen-Probe Prodesse, In ATCC 49397

PGSSCS ASPDF for
dilution descriptions)

Adenovirus Type 40 1.0x10%3 TCIDsy/mL TriCore ATCC VR-931
. 5.0x10™ (1.58x10%) .
Adenovirus Type 41 TCIDsy/mL TriCore ATCC VR-930
Coxsackievirus B5/10/2006 1.0x10%° TCIDso/mL TriCore SLD 05-938

Echovirus 11 1.0x107° TCIDsy/mL TriCore ATCC VR-41

Rotavirus 1.0x10%° TCIDsy/mL TriCore ATCC VR-2417
2.5x107 Dilution from

Norovirus RAW Stool (See Milwaukee City Public Health Lab Clinical Sample

Candida albicans

1.66x10° CFU/ml

Gen-Probe Prodesse, Inc.

ATCC 60193

Blastocystis hominis JNS 10" Dilution N/A ATCC 50589
Giardia lamblia 10" Dilution N/A ATCC 50114
(Intestinalis)
Cryptosporidium parvumi 10" Dilution N/A ATCC 87715
Entamoeba histolytica MH- 10! Dilution N/A ATCC 30459
1:IMSS
Cyclospora cayetanensist N/A N/A N/A

* Cultured and titered Norovirus was unavailable; nucleic acids from a positive clinical sample (Milwaukee City
Public Health Lab Real Time PCR assay with a Ctvalue=20.5) was tested.

I genomic library in E. coli

+ Strain is unavailable for testing; in silico analysis will be performed.

[115]

The Gastro RNA/DNA Internal Control (GIC) was spiked into all Specificity Panel samples

prior to nucleic acid isolation. The GIC monitors for PCR inhibition as well as any reagent, procedural or

instrumentation failure.
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[116] The SSCS Control and C. coli Control were included with each PCR run to test for global
errors (absence of reagents, instrument failure, etc.). The SSCS Control and C. coli Positive Controls did not

require nucleic acid isolation and were diluted in molecular grade water just prior to set up of the PCR reactions.

[117] A Negative Control (NC), which consisted of GIC spiked into SPTM, was included for each
of the extraction runs required to extract the entire Specificity Panel. Nucleic acid isolation of the NC was
performed along with Specificity Panel samples. The NC served to monitor for contamination during the testing

procedure.

[118] The Analytical Specificity Panel samples and the Negative Control were extracted on the
bioMériuex NucliSENS easyMAG and tested in triplicate on a Cepheid Smartcycler II using one lot of SSC

reagents.
Results
[119]  The following acceptance criteria were met for determination of Analytical Specificity:

*  The SSCS PC was positive for all targets (Salmonella, Shigella, and Campylobacter) before cycle
45 (with the exception of Shigella, which was positive before cycle 37) (CY5S Channel is NA); the
C. coli PC was positive in the FAM channel before cycle 45 (CY5 Channel is NA).

*  The NC was positive in the CY5 channel before cycle 45 and negative for all other target channels.

*  Target organism samples (Salmonella, Shigella, Campylobacter jejuni, and Campylobacter coli)

were positive in all three replicates in their specific target channel with the specitic PCR Mix.

[120]  Analytical Specificity results for samples that are positive are presented in Table 3. Mean Ct
values are provided. The remaining samples were negative for all targets. I silico analysis of the Cyclospora
cayetanensis genome showed that each primer and probe included with the mixes had no similarity to the

organism.

Table 3: Analytical Specificity Results

Salmonella Enteritidis 1x10° CFU/ml - 29.6+0.1 -
Campylobacter jejuni 1x10° CFU/ml 28.3+0.1 - -
Campylobacter coli 1x10° CFU/ml 31.5+0.1 - -
Shigella sonnei 1x10° CFU/ml - - 27.9+0.3
S;fiﬂ%f_ Z ﬁ7 1x10” CFU/ml - - -
Aeromonas hydrophila 1.5x107 CFU/ml - - -
Bacillus cereus 1.5x10" CFU/ml - - -
Bacteroides fragilis 1.5x10" CFU/ml - - -
Campylobacter upsaliensis 6.4x10" CFU/ml - - -
i;’;’?z elgsz;’;fs’" 7.44x10° CFU/ml ; ; -
Campylobacter fetus 5.4x10" CFU/ml - - -
Campylobacter helveticus 7.0x107 CFU/ml - - -

41



WO 2014/089508

PCT/US2013/073710

Campylobacter gracilis

2.4x10” CFU/ml

Campylobacter concisus

1.0x10° CFU/ml

Campylobacter curvus

4.5x10° CFU/ml

Campylobacter sputorum

3.55x107 CFU/ml

Campylobacter rectus 2.0x10” CFU/ml -
Campylobacter showae 43x10° CFU/ml -
Campylobacter mucosalis 4.2x10° CFU/ml -

Citrobacter freundii

4.8x10® CFU/ml

Clostridium difficile
Toxigenic Layola-02 Nap1

1.5x107 CFU/ml

Clostridium perfringens

1.5x107 CFU/ml

Enterobacter cloacae

1.5x10” CFU/ml

Enterococcus faecalis

1.5x107 CFU/ml

Escherichia coli (non-STEC)

1.5x107 CFU/ml

Escherichia coli
(enteroinvasive)

2.2x10% CFU/ml

21.6+0.1

Escherichia fergusonii

2.0x10® CFU/ml

Escherichia hermannii

8.8x10% CFU/ml

Helicobacter pylori

5.6x10” CFU/ml

Klebsiella preumoniae

1.5x107 CFU/ml

Lactococcus lactis

1.14x10® CFU/ml

Listeria monocytogenes

42x10° CFU/ml

Peptostreptococcus
anaerobius

3.2x10° CFU/ml

Plesiomonas shigelloides

1.80x10% CFU/ml

Proteus vulgaris

1.5x107 CFU/ml

Pseudomonas aeruginosa

1.5x107 CFU/ml

Pseudomonas fluorescens

5.6x10° CFU/ml

Serratia marcescens

8.6x10° CFU/ml

Staphylococcus aureus

1.5x107 CFU/ml

Staphylococcus epidermidis

1.5x107 CFU/ml

Vibrio parahaemolyticus

1.5x10” CFU/ml

Yersinia enterocolitica

3.3x10° CFU/ml

Clinical Specimen*

) 1.0x1 05.5
Adenovirus Type 40 TCIDsy/mL -
) 5.0x10™ (1.58x10%)
Adenovirus Type 41 TCIDsy/mL :
— 1.0x1 06.5
Coxsackievirus B5/10/2006 TCIDsy/mL i
) 1.0x1 07.5
Echovirus 11 TCIDsy/mL :
o 1.0x10™
otavirus TCIDsy/mL :
2.5x10” Dilution
Norovirus from Raw Stool _
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Candida albicans 1.66x107 CFU/mL - - -
T o~y -

Blastocystis hominis JNS 107 Dilution of - - -
stock
T o~y -

Giardia lamblia (Infestinalisy | 10 Duutionof - - -
stock

Cryptosporidium parvum 10" Dilution of - - -
YPIOSp P stock

Entamoeba histolytica MH- 10T Dilution of ) ) )
1:IMSS stock

Cyclospora cayetanensis N/A** - - -

* Cultured and titered Norovirus was unavailable; nucleic acids from a positive clinical sample (Milwaukee City Public
Health Lab Real Time PCR assay with a Ctvalue=20.5) were tested.
**Strain is unavailable for testing; in silico analysis performed.

Conclusions

[121]  The SSC assay did not react with any of the non-target organisms listed in Table 2, other than
enteroinvasive Escherichia coli (EIEC). EIEC is genetically very similar to Shigella, and as expected it was
detected by the SSC assay as positive for Shigella. The SSC assay demonstrates no cross-reactivity with the
organisms that are commonly found in stool, genetically related or cause similar disease states as the SSC assay

target organisms.

EXAMPLE 2
Analytical Sensitivity of Assay for Salmonella, Shigella, and Campylobacter

[122]  This example describes analytical sensitivity for an exemplary multiplex assay for detecting
Salmonella, Shigella, and Campylobacter (C. jejuni and C. coli, undifferentiated). The assay of this example is

also referred to herein as an “SSC assay.”

[123]  The assay of this example was run as a real-time PCR reaction utilizing the following cycling
parameters: 95°C for 10 min (optics off), 5 cycles of 95°C for 30 sec (optics off), 55°C for 60 sec (optics on), 40
cycles of 95°C for 10 sec (optics off), 55°C for 60 sec (optics on). Table | (see Example 1, supra) lists the

oligomers and other reagents used in this assay at their respective concentrations.

Study Objectives

[124]  To determine and confirm the Analytical Sensitivity, defined as the Limit of Detection (LoD),
of the SSC assay on the Cepheid SmartCycler IT using fresh bacterial cultures for each detection target
(Salmonella, Shigella, Campylobacter (C. jejuni and C. coli only). Analytical Sensitivity is defined as the

lowest concentration of target organism detected >95% of the time.

Study Design

[125]  Analytical Sensitivity was performed using fresh bacterial cultures that were used for both
LoD Determination and Confirmation as well as plating for CFU/mL counting. Analytical Sensitivity was

determined using the bacterial strains outlined in Table 4.

Table 4: Analytical Sensitivity Panel Strains
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Salmonella Typhi ATCC 6539
Salmonella Typhimurium ATCC BAA-1603
Salmonella Enteritidis ATCC BAA-1045
Shigella boydii ATCC 9207
Shigella dysenteriae ATCC 29027
Shigella flexneri ATCC 12025
Shigella sonnei ATCC 29029
Campylobacter jejuni ATCC BAA-224
Campylobacter coli ATCC 43485

[126] The LoD Determination portion of this study included freshly cultured bacteria that were
serially diluted, spiked into negative stool matrix and tested minimally at five concentrations: 1 log above, 0.5
log above, at, 0.5 logs below, and 1 log below an estimated LoD as predetermined during development of the

assay.

[127]  For LoD Determination, each bacterial strain was tested in quintuplicate real-time PCR
reactions for a total of 5 data points per bacterial concentration. Analytical Sensitivity was determined as the
lowest concentration where 5/5 replicates were detected (>95% of the time). The same bacterial dilutions were
also cultured on the appropriate solid media for CFU/mL counting to enable calculation of final LoDs in
CFU/mL of stool and CFU/reaction. The LoD for each strain was confirmed by the generation of 20
independent samples/data points using the specific spiked stool concentration utilized during the LoD
Determination portion of this study. For some of the strains, more than one concentration was included for the
confirmation portion of the study, typically the two lowest concentrations that yielded 100% detection to ensure
achievement of >95% detection for each strain. Each of the 20 replicates was subject to the entire test system
from sample preparation and extraction to PCR. All samples were extracted using the bioMérieux NucliSENS
easyMAG Instrument. In the event that the initial LoD concentration was not confirmed (i.e. <19 replicates
were not positive), the LoD confirmation was repeated using the next half-log higher concentration. At least

95% (19/20) of the replicates were required to test positive to confirm the LoD for each bacterial target.

[128]  The Gastro RNA/DNA Internal Control (GIC) was spiked into all Sensitivity Panel samples
prior to nucleic acid isolation. The GIC monitors for PCR inhibition as well as any reagent, procedural or

instrumentation failure.

[129]  The SSCS Control and C. coli Control were included with each PCR run to test for global
errors (absence of reagents, instrument failure, etc.). The SSCS Control and C. coli Control did not require

nucleic acid isolation and were diluted in molecular grade water just prior to set up of the PCR reactions.

[130] A Negative Control (NC), which consisted of GIC spiked into stool preservation and transport
medium (SPTM, Para-Pak C&S), was included for each of the extraction runs required to extract the entire
Sensitivity Panel. Nucleic acid isolation of the NC was performed along with Sensitivity Panel samples. The

NC served to monitor for contamination during the testing procedure.

Results
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[131]  The following Acceptance Criteria were met for the determination of Analytical Sensitivity:
Culture

+  All negative controls were negative for any type of growth for the bacterial cultures used for this

study.
PCR
e All Control criteria were valid.

*  There were five interpretable results for each strain for LoD Determination and at least 19

interpretable for each strain for LoD Confirmation.

[132] Table 5 outlines the results of the Sensitivity Determination Portion of the Study.

Concentrations shown in bold were tested during the confirmation portion of the study.

Table 5: Analytical Sensitivity Determination Results

10°¢ 38.1 0.6 1.6 4/5
10°%° 39.6 0.6 1.5 3/5
Salmonella Typhi* 107 NA NA NA 0/5
1073 NA NA NA 0/5
10 NA NA NA 0/5
10°¢ 37.0 0.5 13 4/5
10°%° 38.8 1.6 42 3/5
Salmonella Typhimurium* 107 NA NA NA 0/5
1073 40.6 NA NA /5
10 NA NA NA 0/5
107 338 0.3 0.8 5/5
1072 35.7 0.3 0.7 5/5
Salmonella Enteritidis 10° 372 1.2 31 5/5
10763 382 0.8 2.1 4/5
107 39.1 0.5 14 4/5
10%° 30.3 02 0.7 5/5
103 31.6 0.2 0.7 5/5
10733 33.6 0.4 1.1 5/5

Shigella boydii -
10 348 0.5 1.5 5/5
10°° 36.3 0.4 1 5/5
107 NA NA NA 0/5
107 35.1 0.3 0.7 5/5
10763 36.9 NA NA /5

Shigella dysenteriae

107 NA NA NA 0/5
1073 NA NA NA 0/5
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10 NA NA NA 0/5

10°¢ 32.5 0.2 0.6 5/5

1047 34.7 0:4 13 5/5

Shigella flexneri 107 34.8 0.3 1.0 515
1077 36.6 0.3 0.8 2/5

10 NA NA NA 0/5

103 323 0.2 0.6 5/5

10733 33.4 0.2 0.7 5/5

Shigella sonnei 10° 35.8 0.7 2.1 5/5
10°%° 36.0 0.3 0.8 2/5

107 NA NA NA 0/5

10°¢ 36.4 0.4 1.1 5/5

1052 392 0.3 0.7 5/5

Campylobacter jejuni 107 40.1 0.7 1.8 4/5
1073 420 12 2.9 3/5

10 43.6 0.3 0.7 3/5

10°¢ 35.7 0.4 12 5/5

10763 37.8 0.6 1.7 5/5

Campylobacter coli 107 39:1 1.0 2.7 5/5
1073 40.1 0.9 22 4/5

10 NA NA NA 0/5

*S. Typhi and S. Typhimurium were confirmed at %2 log higher dilutions.

[133]  The results of the confirmation portion of the study are shown in Table 6. Concentrations

shown 1n bold are the confirmed LoD for each strain.

Table 6: Analytical Sensitivity Confirmation Results

Salmonella Typhi 1077 36.4 0.5 1.5 354 37.6 20/20 100%
Salmonella Typhimurium 107 35.4 05 1.4 345 365 20/20 100%
10° 377 0.9 2.4 36.8 393 18/20 90%
Salmonella Enteritidis

1029 359 0.5 13 352 372 20120 100%
10763 36.3 0.4 1.2 35.5 36.6 6/20 30%

Shigella boydii
10° 352 0.5 1.5 344 36.7 1920 959,
Shigella dysenteriae 10° 35.4 0.5 15 346 36.6 2020 100%
Shigella flexneri 107 36.1 0.5 1.4 35.0 37.0 17/20 85%
1052 339 05 1.5 29 34.8 2020 100%
Shigella sonnei 10° 35.8 0.7 1.8 34.6 36.8 20/20 100%
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Campylobacter jejuni 10°%7 39.1 0.8 210 377 413 20/20 100%

Campylobacter coli 107 38.9 0.8 2.1 377 41.1 20/20 100%

+One replicate required retesting in duplicate (thus generating 2 Ct values for the same sample) and a total of 20
data points.
Rows shown in bold are the confirmed dilution concentrations.

Conclusions

[134] The Analytical Sensitivity of the SSC assay calculated for CFU/mL stool and CFU/reaction

are summarized in Table 7 below.

Table 7: Calculation of CFU data from Culture/Dilutions

Salmonella Typhi 1.63x10° CFU/mL 0.74 CFU/reaction
Salmonella Typhimurium 2.25x10* CFU/mL 10.21 CFU/reaction
Salmonella Enteritidis 2.47x10* CFU/mL 11.21 CFU/reaction
Shigella boydii 6.60x10* CFU/mL 0.30 CFU/reaction
Shigella dysenteriae 1.03x10° CFU/mL 0.47 CFU/reaction
Shigella flexneri 3.11x10° CFU/mL 1.42 CFU/reaction
Shigella sonnei 1.46x10° CFU/mL 0.66 CFU/reaction
Campylobacter jejuni 1.36x10° CFU/mL 0.62 CFU/reaction
Campylobacter coli 1.99x10° CFU/mL 0.91 CFU/reaction
EXAMPLE 3

Reactivity of Assay for Salmonella, Shigella, and Campylobacter

[135] This example describes reactivity for an exemplary multiplex assay for detecting Salmornella,
Shigella, and Campylobacter (C. jejuni and C. coli, undifferentiated). The assay of this example is also referred

to herein as an “SSC assay.”

[136] The assay of this example was run as a real-time PCR reaction utilizing the following cycling
parameters: 95°C for 10 min (optics off), 5 cycles of 95°C for 30 sec (optics off), 55°C for 60 sec (optics on), 40
cycles of 95°C for 10 sec (optics off), 55°C for 60 sec (optics on). Table | (see Example 1, supra) lists the

oligomers and other reagents used in this assay at their respective concentrations.

Study Objectives

[137] The analytical reactivity study was performed to determine whether the SSC assay is able to
detect a variety of strains (reactivity panel) that represent the genetic diversity of each of the assay target
organisms. This study expanded upon the Analytical Sensitivity Study by determining whether different strains
of the same organism (Salmonella, Shigella, and Campylobacter) can be detected at similar concentrations, near

the detection limit.
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Study Design

[138] Inaddition to the nine strains used for the Analytical Sensitivity Study (see Example 2), the

reactivity of the SSC assay was evaluated with multiple strains of bacteria listed in Table 8.

Table 8: SSC Reactivity Panel Results

i Concentration
Strain Target Tested
Salmonella bongori 43975 Salmonella 9.25x10% CFU/ml
Salmonella enterica subsp. enterica ser. Paratyphi 8759 Salmonella 2x10* CFU/ml
Salmonella enterica subsp. enterica ser. Typhimurium 19585 Salmonella 2x10* CFU/ml
Salmonella enterica subsp. enterica ser. Typhimurium 14028 Salmonella 2x10* CFU/ml
Salmonella enterica subsp. enterica ser. Typhimurium BAA-189 Salmonella 2x10* CFU/ml
Salmonella enterica subsp. enterica ser. Typhimurium BAA-191 Salmonella 2x10* CFU/ml
Salmonella enterica subsp. enterica ser. Typhimurium BAA-215 Salmonella 2x10* CFU/ml
Salmonella enterica subsp. enterica ser. Enteritidis 13076 Salmonella 2x10° CFU/ml
Salmonella enterica subsp. enterica ser. Enteritidis BAA-708 Salmonella 2x10* CFU/ml
Salmonella enterica subsp. enterica ser. Enteritidis 4931 Salmonella 2x10* CFU/ml
Salmonella enterica subsp. enterica ser. Enteritidis 6961 Salmonella 2x10* CFU/ml
Salmonella enterica subsp. enterica ser. Newport 6962 Salmonella 2x10* CFU/ml
Salmonella enterica subsp. enterica ser. Newport 27869 Salmonella 2x10° CFU/ml
Salmonella enterica subsp. enterica ser. Heidelberg 8326 Salmonella 2x10* CFU/ml
Salmonella enterica subsp. enterica ser. Javiana BAA-1593 Salmonella 2x10° CFU/ml
Salmonella enterica subsp. enterica ser. Montevideo BAA-710 Salmonella 2x10* CFU/ml
Shigella boydii 25930 Shigella 2x10° CFU/ml
Shigella dysenteriae 29026% Shigella 2x10° CFU/ml
Shigella flexneri 12022 Shigella 2x10* CFU/ml
Shigella flexneri 25875 Shigella 2x10* CFU/ml
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Strain Target Con;zlslggtion
Shigella sonnei 29031 Shigella 2x10* CFU/ml
Shigella sonnei 9290 Shigella 2x10* CFU/ml
Shigella sonnei 11060 Shigella 2x10* CFU/ml
Shigella sonnei 25931 Shigella 2x10° CFU/ml
Shigella sonnei 29030 Shigella 2x10* CFU/ml
Shigella sonnei 29930 Shigella 2x10* CFU/ml
Shigella flexneri 700930 Shigella 2x10* CFU/ml
Campylobacter jejuni subsp. jejuni 29428 Campylobacter 2x10* CFU/ml
Campylobacter jejuni subsp. jejuni 33291 Campylobacter 2x10° CFU/ml
Campylobacter jejuni subsp. jejuni BAA-222 Campylobacter 2x10* CFU/ml
Campylobacter jejuni subsp. jejuni BAA-223 Campylobacter 2x10° CFU/ml
Campylobacter jejuni subsp. jejuni BAA-219 Campylobacter 2x10* CFU/ml
Campylobacter jejuni subsp. jejuni BAA-220 Campylobacter 2x10” CFU/ml
Campylobacter jejuni subsp. doylei BAA-1458 Campylobacter 2x10° CFU/ml
Campylobacter coli BAA-370 Campylobacter 2x10* CFU/ml
Campylobacter coli BAA-371 Campylobacter 2x10* CFU/ml
Campylobacter coli BAA-372 Campylobacter 2x10° CFU/ml
Campylobacter coli 33559 Campylobacter 2x10° CFU/ml

[139]  The strains were selected to include those isolated primarily from human infections (when
available) and various geographical locations in order to incorporate the genetic variation that may be
encountered. A Limit of Detection (LoD) was established for most of the strains during pre-verification studies
(Salmonella bongori is not reactive and does not have a preliminary LoD). The strains used in this Reactivity
study were tested at 2X LoD or at the highest concentration possible for the Sa/monella bongori strain. One
sample was generated for each strain by spiking cultured and quantified bacteria into aliquots of an SSC

negative stool matrix pool. The Gastro RNA/DNA Internal Control (GIC) was added to each sample just prior

49



WO 2014/089508

PCT/US2013/073710

to extraction on the bioMérieux NucliSENS easyMAG and each resultant nucleic acid sample was tested in

triplicate PCR reaction on the Cepheid SmartCycler II (Dx Software Version 3.0).

[140] A Negative Control (NC), which consisted of GIC spiked into Stool Transport and

Preservation Media, was included for each extraction run. The NC served to monitor for contamination during

the testing procedure.

[141]  The SSCS Control and C. coli Control were included with each PCR run to test for global

errors (absence of reagents, instrument failure, etc.). The SSCS Control and C. coli Positive Controls did not

require nucleic acid isolation and were diluted in molecular grade water just prior to set up of the PCR reactions.

Results

[142]  The strains analyzed in this study tested positive by the SSC assay (see Table 9 for Ct values).

Salmonella bongori is not reactive with the SSC assay and was not expected to be detected based on preliminary

testing. Mean Cts and standard deviations for reactive strains were calculated and are presented in Table 9.

Table 9: SSC Reactivity Panel Results

Strain Taroet Concentration Campy/ EAM Sal/TEY ShifExR
B Tested?® Mean €:5D: 1 Mean CtESD: | :Mean: CtSD

Salmonella bongori 43975 Salmonella 9.25x10% CFU/ml - Not Reactive -
Salmonella enterica subsp. 4
enterica ser. Paratyphi 8759 Salmonella 2x10" CFU/ml - 36.8+0.9 -
Salmonella enterica subsp.
enterica ser. Typhimurium Salmonella 2x10* CFU/ml - 35.5+04 -
19585
Salmonella enterica subsp.
enterica ser. Typhimurium Salmonella 2x10* CFU/ml - 36.7+0.6 -
14028
Salmonella enterica subsp.
enterica ser. Typhimurium Salmonella 2x10* CFU/ml - 36.9+0.2 -
BAA-189
Salmonella enterica subsp.
enterica ser. Typhimurium Salmonella 2x10* CFU/ml - 35.3+0.4 -
BAA-191
Salmonella enterica subsp.
enterica ser. Typhimurium Salmonella 2x10* CFU/ml - 35.3+0.3 -
BAA-215
Salmonella enterica subsp. 5
enterica ser. Enteritidis 13076 Salmonella 2x10° CFU/ml i 324402 i
Salmonella enterica subsp.
enterica ser. Enteritidis BAA- Salmonella 2x10* CFU/ml - 37.0+0.2 -
708
Salmonella enterica subsp. 4
enterica ser. Enteritidis 4931 Salmonella 2x10" CFU/ml - 35.8+0.1 -
Salmonella enterica subsp. 4
enterica ser. Enteritidis 6961 Salmonella 2x10" CFU/ml - 35.7+0.6 -
Salmonella enterica subsp. 4
enterica ser. Newport 6962 Salmonella 2x10" CFU/ml - 36.3+0.2 -
Salmonella enterica subsp. Salmonella 2x10° CFU/ml - 38.80.7 -

enterica ser. Newport 27869
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Strain Tarset Concentration Campy/ EAM Sal/TEY ShifIxR
! ® Tested* Mean Ct+8D | Mean Ct:SD | Mean Cti8D

Salmonella enterica subsp. 4
enterica ser. Heidelberg 8326 Salmonella 2x10" CFU/ml - 36.7+0.6 -
Salmonella enterica subsp. 3
enterica ser. Javiana BAA-1593 Salmonella 2x10° CFU/ml - 38.3+0.4 -
Salmonella enterica subsp.
enterica ser. Montevideo BAA- Salmonella 2x10* CFU/ml - 35.9+0.7 -
710
Shigella boydii 25930 Shigella 2x10* CFU/ml - - 35.4+0.4
Shigella dysenteriae 29026 Shigella 2x10* CFU/ml - - 35.8+0.5
Shigella flexneri 12022 Shigella 2x10* CFU/ml - - 34.0+0.2
Shigella flexneri 25875 Shigella 2x10* CFU/ml - - 32.3+0.1
Shigella sonnei 29031 Shigella 2x10* CFU/ml - - 34.0+0.1
Shigella sonnei 9290 Shigella 2x10* CFU/ml - - 34.6+0.6
Shigella sonnei 11060 Shigella 2x10* CFU/ml - - 32.6+0.3
Shigella sonnei 25931 Shigella 2x10* CFU/ml - - 34.5+0.2
Shigella sonnei 29030 Shigella 2x10* CFU/ml - - 33.4+0.1
Shigella sonnei 29930 Shigella 2x10* CFU/ml - - 33.5+0.2
Shigella flexneri 700930 Shigella 2x10* CFU/ml - - 33.7+0.5
]Cejz:’:fz]);l gfgg ter jejuni subsp. Campylobacter 2x10* CFU/ml 37.7=0.3 - -
]Cej";’,fy}lg sgf’e” ¢juni subsp. Campylobacter 2x10° CFU/ml 38.8+2.7 - -
]Cej";’l’fl’yéfjcng ¢juni subsp. Campylobacter 2x10° CFU/ml 38.8+0.3 - -
].Cej‘.’;’;’;yéﬂf;gf ¢juni subsp. Campylobacter 2x10° CFU/ml 38.6+0.5 - -
]Cej";’;’l’yéfjcé@l’g ¢juni subsp. Campylobacter 2x10° CFU/ml 38.8+0.2 - -
Ji;ﬂlg)éﬂzez}ge] uni subsp. Campylobacter 2x10’ CFU/ml 37.8+0.7 - -
Campylobacter jejuni subsp. 5
doylei BAA-1458 Campylobacter 2x10° CFU/ml 35.4+0.1 - -
Campylobacter coli BAA-370 Campylobacter 2x10* CFU/ml 37.8+0.2 - -
Campylobacter coli BAA-371 Campylobacter 2x10* CFU/ml 34.4+0.1 - -
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Strai Tarset Concentration Campy/ EAM Sal/TEY ShifIxR
T ® Tested* Mean Ct:SD | Mean Ct:8D | Mean Ct48D
Campylobacter coli BAA-372 Campylobacter 2x10° CFU/ml 36.6+0.2 - -
Campylobacter coli 33559 Campylobacter 2x10° CFU/ml 35.1+0.4 - -

* If more than one concentration was tested, the lowest concentration to test positive for 3/3 reactions was

reported.
Conclusion

[143]

positive with the SSC assay.

SEQUENCES

All of the strains used for this study with the exception of Salmonella bongori 43975 tested

Table 10: Exemplary Primers and Probes for Amplification of Selected Regions of Salmonella, Shigella,
and Campylobacter Target Nucleic Acids

1 TTATCAAGAGATGAATGCCTTC Forward primer Salmonella orgC
(SEQ ID NO:95/217-238)

2 ATGTTTTGTAGCATAGCCGTTT Reverse primer Salmonella orgC
(SEQ ID NO:95/149-170)

3 CTGCTCAAAAGAAACAAAAGCCGAATC Probe Salmonella orgC
(SEQ ID NO:95/172-198)

4 TTCTTATTTGGTCCCGACAG Forward primer Salmonella orgC
(SEQ ID NO:95/411-430)

5 TTGATAAATGCTATCTTTAAGCGT Reverse primer Salmonella orgC
(SEQ ID NO:95/232-255)

6 ACGGGTGTGGTTTCGTTGAGTG Probe) Salmonella orgC
(SEQ ID NO:95/375-396)

7 CAGAAGAGGCTGACTCAGGAAGC Probe Salmonella orgC
(SEQ ID NO:95/258-280)

8 CTGAAACGCTTAAAGATAGCA Forward primer Salmonella orgC
(SEQ ID NO:95/240-260)

9 AACTAATACCCCGTTTAAAGC Reverse primer Salmonella orgC
(SEQ ID NO:95/91-111)

10 TGCCCGGTTCAACTTTTGCTAACAT Probe Salmonella orgC
(SEQ ID NO:95/126-150)

11 TTATCAAGAGATGAATGCCTTCAAAGAT Probe Salmonella orgC
¢ (SEQ ID NO:95/210-238)

12 CAAAACATGTTAGCAAAAGTTGAA Forward primer Salmonella orgC
(SEQ ID NO:95/133-156)

13 TCACCAGTCAATTGCCTCTT Reverse primer Salmonella orgC

(SEQ ID NO:95/1-20)
14 TCCCCGCCCGATAAAATAATCTCC Probe Salmonella orgC
(SEQ ID NO:95/26-49)
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15 TATGAGGCTTTAAACGGGGTATTAGTTG Probe) Salmonella orgC
(SEQ ID NO:95/90-117)
16 AGCCTCTTCTGAAACGCTTA Forward primer Salmonella orgC
(SEQ ID NO:95/249-268)
17 TACCCCGTTTAAAGCCTCAT Reverse primer Salmonella orgC
(SEQ ID NO:95/97-116)
18 GATGCATTCTACCAACGACT Forward primer Salmonella orgC
(SEQ ID NO:95/287-306)
19 TGGCGCTTCCTGAGTCAGCCT Probe Salmonella orgC
(SEQ ID NO:95/264-284)
20 AAATTCATTCTCTTCACGGCTT Forward primer Shigella ipaH
(SEQ ID NO:96/1389-1410)
21 CTGGGCAGGGAAATGTTC Reverse primer Shigella ipaH
(SEQ ID NO:96/1174-1191)
22 AGTGCGGAGGTCATTTGCTGTCA Probe Shigella ipaH
(SEQ ID NO:96/1349-1371)
23 TCTGGAGGACATTGCCCGGGAT Probe Shigella ipaH
(SEQ ID NO:96/1203-1224)
24 AGTCAGAACTCTCCATTTTGTGGATG Probe Shigella ipaH
(SEQ ID NO:96/1227-1252)
25 ACACGCCATAGAAACGCATTTCCTT Probe Shigella ipaH
(SEQ ID NO:96/1318-1342)
26 ACGCCATAGAAACGCATTTC Forward primer Shigella ipaH
(SEQ ID NO:96/1321-1340)
27 AGCTGAAGTTTCTCTGCGAGCATG Probe Shigella ipaH
(SEQ ID NO:96/1281-1304)
28 GCCGTGAAGGAAATGCGT Reverse primer Shigella ipaH
(SEQ ID NO:96/1312-1329)
29 TCTATGGCGTGTCGGGAGTGACA Probe Shigella ipaH
(SEQ ID NO:96/1331-1353)
30 TGAAGTTTCTCTGCGAGCAT Forward primer Shigella ipaH
(SEQ ID NO:96/1282-1301)
31 TGTCGCGCTCACATGGAA Reverse primer Shigella ipaH
(SEQ ID NO:96/1080-1097)
32 TCTGGAAGGCCAGGTAGACTTCTAT Probe Shigella ipaH
(SEQ ID NO:96/1255-1279)
33 CCACAAAATGGAGAGTTCTGACTTTATC Probe Shigella ipaH
(SEQ ID NO:96/1222-1249)
34 TCCGGAAAACCCTCCTGGTCCAT Probe Shigella ipaH
(SEQ ID NO:96/1103-1125)
35 CTTTTCGATAATGATACCGGCGCTCT Probe Shigella ipaH

(SEQ ID NO:96/1141-1166)
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36 ACAGCTCTCAGTGGCATC Forward primer Shigella ipaH
(SEQ ID NO:96/1054-1071)
37 CTTGACCGCCTTTCCGAT Reverse primer Shigella ipaH
(SEQ ID NO:96/928-945)
38 ATTCCGTGAACAGGTCGCTGCAT Probe Shigella ipaH
(SEQ ID NO:96/972-994)
39 AAGACTGCTGTCGAAGCTCCGCA Probe Shigella ipaH
(SEQ ID NO:96/1017-1039)
40 TCTCTGCACGCAATACCTCCGGA Probe Shigella ipaH
(SEQ ID NO:96/950-972)
41 GCGCCGGTATCATTATCG Forward primer Shigella ipaH
(SEQ ID NO:96/1146-1163)
42 CAATACCTCCGGATTCCG Reverse primer Shigella ipaH
(SEQ ID NO:96/960-977)
43 CTGATGGACCAGGAGGGTTTTCC Probe Shigella ipaH
(SEQ ID NO:96/1106-1228)
44 CTGGAAAAACTCAGTGCCTCTGC Probe Shigella ipaH
(SEQ ID NO:96/997-1019)
45 GCTTCCGTACGCTTCAGT Forward primer Shigella ipaH
(SEQ ID NO:96/1449-1466)
46 AATGCGTTTCTATGGCGTGT Reverse primer Shigella ipaH
(SEQ ID NO:96/1323-1342)
47 CATTCTCTTCACGGCTTCTGACCAT Probe Shigella ipaH
(SEQ ID NO:96/1381-1405)
48 ATGCCATGGTCCCCAGAGGGA Probe Shigella ipaH
(SEQ ID NO:96/1423-1443)
49 TGACAGCAAATGACCTCCGCACT Probe Shigella ipaH
(SEQ ID NO:96/1349-1371)
50 ATGGTCAGAAGCCGTGAAGAGAATGA Probe Shigella ipaH
(SEQ ID NO:96/1381-1406)
51 ATGTAATTGCTGCAAAAGCAGT Forward primer C. jejuni glyA
(SEQ ID NO:97/779-800)
52 CCAAGAGCTAAATCTGCATC Reverse primer C. jejuni glyA
(SEQ ID NO:97/973-992)
53 TCTTAGCGATGAGTGGAAAGTTTATGC Probe C. jejuni glyA
(SEQ ID NO:97/816-842)
54 AGGTGATTATCCGTTCCATCGCTAAC Probe C. jejuni glyA
(SEQ ID NO:97/907-932)
55 GGCTTTGATTAATCCAGGTG Forward primer C. jejuni glyA
(SEQ ID NO:97/306-325)
56 AATTCTTCCATCAAGTTCTACG Reverse primer C. jejuni glyA

(SEQ ID NO:97/423-444)
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57 CCGAAGAACTTACTTTTGCACCATG Probe C. jejuni glyA
(SEQ ID NO:97/370-394)
58 AGGAATGGATTTAAGTCATGGTGGACA Probe C. jejuni glyA
(SEQ ID NO:97/336-362)
59 CTTTACCTGAAGTAATGGAAGT Forward primer C. jejuni glyA
(SEQ ID NO:97/101-122)
60 ATCAAAGCCGCATAAACACC Reverse primer C. jejuni glyA
(SEQ ID NO:97/295-314)
61 TGATTAGCTTGAGAACCTGAATTAGGC Probe C. jejuni glyA
(SEQ ID NO:97/267-293)
62 ATTGTAAATTTGCTAATGTTCAGC Forward primer C. jejuni glyA
(SEQ ID NO:97/245-268)
63 GAAGAACTTACTTTTGCACCAT Reverse primer C. jejuni glyA
(SEQ ID NO:97/371-392)
64 AGCTAATCAAGGTGTTTATGCGGCTT Probe C. jejuni glyA
(SEQ ID NO:97/285-310)
65 TAATTCAGGTTCTCAAGCTAATCAAGGT Probe C. jejuni glyA
(SEQ ID NO:97/270-297)
66 TATGGTGGTTGTGAATTTGTTG Forward primer C. jejuni glyA
(SEQ ID NO:97/178-199)
67 CCATGACTTAAATCCATTCCTA Reverse primer C. jejuni glyA
(SEQ ID NO:97/335-356)
68 ACCTGGATTAATCAAAGCCGCATAAAC Probe C. jejuni glyA
(SEQ ID NO:97/298-324)
69 CCTTGATTAGCTTGAGAACCTGAATTAG Probe C. jejuni glyA
(SEQ ID NO:97/269-296)
70 TGAGATTGAAACTCTAGCTATTGAAAGA Probe C. jejuni glyA
TG (SEQ ID NO:97/201-230)
71 CAAAGAGTTAGAGCGTCAATG Forward primer C. jejuni glyA
(SEQ ID NO:97/45-65)
72 GCTAGAGTTTCAATCTCATCAA Reverse primer C. jejuni glyA
(SEQ ID NO:97/197-218)
73 AAGGTCTTGAAATGATAGCGAGTGAAA Probe C. jejuni glyA
ATT (SEQ ID NO:97/68-97)
74 AAATTCACAACCACCATAATATCTTTITA Probe C. jejuni glyA
cC (SEQ ID NO:97/166-195)
75 AGTTTGTGGAGCTAGTGCTT Forward primer C. jejuni glyA
(SEQ ID NO:97/495-514)
76 GCAATATGTGCTATATCAGCAA Reverse primer C. jejuni glyA
(SEQ ID NO:97/578-599)
77 CAAGAGTGATTGATTTTGCTAAATTTAG Probe C. jejuni glyA

AGA

(SEQ ID NO:97/518-548)
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78 GATGCAGATTTAGCTCTTGG Forward primer C. jejuni glyA
(SEQ ID NO:97/973-992)
79 TCTTTAAAACCTCTGGCAGTAA Reverse primer C. jejuni glyA
(SEQ ID NO:97/1085-1106)
80 TGGAGTTCCAAGTCTTAATCCACTTGT Probe C. jejuni glyA
(SEQ ID NO:97/1054-1080)
81 AATGCAGGTATTACTGCAAATAAAAATA Probe C. jejuni glyA
C (SEQ ID NO:97/994-1022)
82 CAGGTTTAAAATTTCGCCTTAG Forward primer C. coli cadF
(SEQ ID NO:98/111-132)
83 CAAAGTTGAAACCCAACTATGA Reverse primer C. coli cadF
(SEQ ID NO:98/190-211)
84 CAAGAGATCAAATTTCTTTCCATGATGC Probe C. coli cadF
A (SEQ ID NO:98/159-187)
85 CTGCATCATGGAAAGAAATTTGATCTCT Probe C. coli cadF
T (SEQ ID NO:98/160-188)
86 TGCTCCAGCTCCTGTAGT Forward primer C. coli cadF
(SEQ ID NO:98/301-318)
87 TGATTGTATGATCTAGAACCTATA Reverse primer C. coli cadF
(SEQ ID NO:98/523-546)
88 CACAATCAAAATGTCCTGAAGAACCAA Probe C. coli cadF
(SEQ ID NO:98/321-347)
89 AGAGGGTGCTTTGTTGGATGAGAAT Probe C. coli cadF
(SEQ ID NO:98/349-373)
90 TATCAGTATGACCCTCTAAAATAGTATC Probe C. coli cadF
A (SEQ ID NO:98/493-521)
91 GAAAGACGCGCTAACAGC Forward primer C. coli cadF
(SEQ ID NO:98/557-574)
92 GAGCGTGGCTTATCTTGAC Reverse primer C. coli cadF
(SEQ ID NO:98/636-654)
93 TTCGGTGTAGATAAAAGTCGTATCCAGA Probe C. coli cadF
(SEQ ID NO:98/596-623)
94 CAACTGTCTGGATACGACTTTTATCTA Probe C. coli cadF
(SEQ ID NO:98/603-629)

[144]  From the foregoing, it will be appreciated that, although specific embodiments of the
invention have been described herein for purposes of illustration, various modifications may be made without
deviating from the spirit and scope of the invention. Accordingly, the invention is not limited except as by the
appended claims. All publications, patents, and patent applications cited herein are hereby incorporated by

reference in their entireties for all purposes.
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CLAIMS

What 1s claimed is:

1.

A multiplex method for determining the presence or absence of each of Salmonella, Shigella,

C. jejuni, and C. coli in a sample, said method comprising:

(1) contacting a sample, said sample suspected of containing at least one of Salmornella, Shigella, C.

Jejuni, and C. coli, with

(@)

(b)

(©)

(d)

at least two Salmonella-specific amplification oligomers for amplifying a target region of a
Salmonella target nucleic acid, wherein the at least two Sa/monella-specific amplification
oligomers comprise first and second oligomers respectively comprising target-hybridizing
sequences substantially corresponding to the nucleotide sequences of: (i) SEQ ID NO:1 and
SEQ ID NO:2; (ii)) SEQ ID NO:4 and SEQ ID NO:5; (iii) SEQ ID NO:8 and SEQ ID NO:9;
(iv) SEQID NO:12 and SEQ ID NO:13; (v) SEQ ID NO:16 and SEQ ID NO:17; or (vi)
SEQ ID NO:18 and SEQ ID NO:2;

at least two Shigella-specific amplification oligomers for amplifying a target region of a
Shigella target nucleic acid, wherein the at least two Shigella-specific amplification oligomers
comprise first and second oligomers respectively comprising target-hybridizing sequences
substantially corresponding to the nucleotide sequences of: (i) SEQ ID NO:45 and SEQ ID
NO:46; (ii) SEQ ID NO:20 and SEQ ID NO:21; (iii) SEQ ID NO:26 and SEQ ID NO:21;
(iv) SEQ ID NO:20 and SEQ ID NO:28; (v) SEQ ID NO:30 and SEQ ID NO:31; (vi) SEQ
ID NO:36 and SEQ ID NO:37; or (vii) SEQ ID NO:41 and SEQ ID NO:42;

at least two C. jejuni-specific amplification oligomers for amplifying a target region of a C.
Jejuni target nucleic acid, wherein the at least two C. jejuni-specific amplification oligomers
comprise first and second oligomers respectively comprising target-hybridizing sequences
substantially corresponding to the nucleotide sequences of: (i) SEQ ID NO:78 and SEQ ID
NO:79; (ii) SEQ ID NO:51 and SEQ ID NO:52; (iii) SEQ ID NO:55 and SEQ ID NO:56;
(iv) SEQ ID NO:59 and SEQ ID NO:60; (v) SEQ ID NO:62 and SEQ ID NO:63; (vi) SEQ
ID NO:66 and SEQ ID NO:67; (vii) SEQ ID NO:71 and SEQ ID NO:72; or (viii) SEQ ID
NO:75 and SEQ ID NO:76; and

at least two C. coli-specific amplification oligomers for amplifying a target region of a C. coli
target nucleic acid, wherein the at least two C. coli-specific amplification oligomers comprise
first and second oligomers respectively comprising target-hybridizing sequences substantially
corresponding to the nucleotide sequences of: (i) SEQ ID NO:91 and SEQ ID NO:92; (ii)
SEQ ID NO:82 and SEQ ID NO:83; or (iii)) SEQ ID NO:86 and SEQ ID NO:87;

(2) performing an in vitro nucleic acid amplification reaction, wherein any Salmonella, Shigella, C.

Jejuni, and/or C. coli target nucleic acid, if present in said sample, is used as a template for generating one or

more amplification products corresponding to the Salmonella, Shigella, C. jejuni, and/or C. coli target regions;

and
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(3) determining the sequences of the one or more amplification products, or detecting the presence or
absence of the one or more amplification products using a first detection probe specific for the Salmonella target
region, a second detection probe specific for the Skigella target region, a third detection probe specific for the C.

Jejuni target region, and a fourth detection probe specific for the C. coli target region,

thereby determining the presence or absence of Salmonella, Shigella, C. jejuni, and C. coli in said

sample.
2. The method of claim 1, wherein

(I)  the first detection probe comprises a target-hybridizing sequence substantially corresponding to

the nucleotide sequence of
SEQ ID NO:3 if the first and second Salmornella-specific oligomers are the oligomers of (a)(1);

SEQ ID NO:6 or SEQ ID NO:7 if the first and second Salmonella-specific oligomers are the
oligomers of (a)(i1);

SEQ ID NO:10 or SEQ ID NO:11 if the first and second Salmonella-specific oligomers are the
oligomers of (a)(iii) or (a)(v);

SEQ ID NO:14 or SEQ ID NO:15 if the first and second Salmonella-specific oligomers are the
oligomers of (a)(iv); or

SEQ ID NO:19 or SEQ ID NO:3 if the first and second Sa/monella-specific oligomers are the
oligomers of (a)(vi);

(II) the second detection probe comprises a target-hybridizing sequence substantially corresponding

to the nucleotide sequence of

SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, or SEQ ID NO:50 if the first and second

Shigella-specific oligomers are the oligomers of (b)(1);

SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, or SEQ ID NO:25 if the first and second

Shigella-specific oligomers are the oligomers of (b)(i);

SEQ ID NO:27 or SEQ ID NO:23 if the first and second Skigella-specific oligomers are the
oligomers of (b)(iii);

SEQ ID NO:29 or SEQ ID NO:22 if the first and second Skigella-specific oligomers are the
oligomers of (b)(iv);

SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, or SEQ ID NO:35 if the first and second

Shigella-specific oligomers are the oligomers of (b)(v);

SEQ ID NO:38, SEQ ID NO:39, or SEQ ID NO:40 if the first and second Shigella-specific

oligomers are the oligomers of (b)(vi); or

SEQ ID NO:38, SEQ ID NO:43, or SEQ ID NO:44 if the first and second Shigella-specific

oligomers are the oligomers of (b)(vii);
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(IIT) the third detection probe comprises a target-hybridizing sequence substantially corresponding to

the nucleotide sequence of

SEQ ID NO:80 or SEQ ID NO:81 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(1);

SEQ ID NO:53 or SEQ ID NO:54 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(ii);

SEQ ID NO:57 or SEQ ID NO:58 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(iii);
SEQ ID NO:61 if the first and second C. jejuni-specific oligomers are the oligomers of (c)(iv);

SEQ ID NO:64 or SEQ ID NO:65 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(v);

SEQ ID NO:68, SEQ ID NO:69, or SEQ ID NO:70 if the first and second C. jejuni-specific

oligomers are the oligomers of (c)(vi);

SEQ ID NO:73 or SEQ ID NO:74 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(vii); or

SEQ ID NO:77 if the first and second C. jejuni-specific oligomers are the oligomers of (c¢)(viii);

and

(IV) the fourth detection probe comprises a target-hybridizing sequence substantially corresponding to

the nucleotide sequence of

SEQ ID NO:93 or SEQ ID NO:94 if the first and second C. coli-specific oligomers are the
oligomers of (d)(i);

SEQ ID NO:84 or SEQ ID NO:85 if the first and second C. coli-specific oligomers are the

oligomers of (d)(ii); or

SEQ ID NO:88, SEQ ID NO:89, or SEQ ID NO:90 if the first and second C. coli-specific

oligomers are the oligomers of (d)(iii).
3. The method of claim 1 or 2, wherein
the first and second Salmonella-specific oligomers are the first and second oligomers of (a)(1);
the first and second Shigella-specific oligomers are the first and second oligomers of (b)(i);
the first and second C. jejuni-specific oligomers are the first and second oligomers of (c)(i); and
the first and second C. coli-specific oligomers are the first and second oligomers of (d)(1).
4, The method of claim 3, wherein

the first detection probe comprises the target-hybridizing sequence substantially corresponding to the

nucleotide sequence of SEQ ID NO:3;
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the second detection probe comprises the target-hybridizing sequence substantially corresponding to

the nucleotide sequence of SEQ ID NO:50;

the third detection probe comprises the target-hybridizing sequence substantially corresponding to the
nucleotide sequence of SEQ ID NO:81; and

the fourth detection probe comprises the target-hybridizing sequence substantially corresponding to the

nucleotide sequence of SEQ ID NO:93.
5. The method of c¢laim 1 or 2, wherein

(a) the first and second Salmonella-specific oligomers respectively comprise target hybridizing
sequences consisting of the nucleotide sequences of: (i) SEQ ID NO:1 and SEQ ID NO:2; (ii) SEQ ID NO:4
and SEQ ID NO:5; (iii) SEQ ID NO:8 and SEQ ID NO:9; (iv) SEQ ID NO:12 and SEQ ID NO:13; (v) SEQ
ID NO:16 and SEQ ID NO:17; or (vi) SEQ ID NO:18 and SEQ ID NO:2;

(b) the first and second Shigella-specific oligomers respectively comprise target hybridizing sequences
consisting of the nucleotide sequences of: (1) SEQ ID NO:45 and SEQ ID NO:46; (ii)) SEQ ID NO:20 and
SEQ ID NO:21; (ii)) SEQ ID NO:26 and SEQ ID NO:21; (iv) SEQ ID NO:20 and SEQ ID NO:28; (v) SEQID
NO:30 and SEQ ID NO:31; (vi) SEQ ID NO:36 and SEQ ID NO:37; or (vii)) SEQ ID NO:41 and SEQ ID
NO:42;

(c) the first and second C. jejuni-specific oligomers respectively comprise target hybridizing
sequences consisting of the nucleotide sequences of: (i) SEQ ID NO:78 and SEQ ID NO:79; (ii) SEQ ID
NO:51 and SEQ ID NO:52; (iii)) SEQ ID NO:55 and SEQ ID NO:56; (iv) SEQ ID NO:59 and SEQ ID NO:60;
(v) SEQ ID NO:62 and SEQ ID NO:63; (vi) SEQ ID NO:66 and SEQ ID NO:67; (vii) SEQ ID NO:71 and
SEQ ID NO:72; or (viii) SEQ ID NO:75 and SEQ ID NO:76; and

(d) the first and second C. coli-specific oligomers respectively comprise target hybridizing sequences
consisting of the nucleotide sequences of: (1) SEQ ID NO:91 and SEQ ID NO:92; (ii)) SEQ ID NO:82 and
SEQ ID NO:83; or (iii) SEQ ID NO:86 and SEQ ID NO:87.

6. The method of claim 1 or 5, wherein

(I)  the first detection probe comprises a target-hybridizing sequence consisting of the nucleotide

sequence of
SEQ ID NO:3 if the first and second Salmornella-specific oligomers are the oligomers of (a)(1);

SEQ ID NO:6 or SEQ ID NO:7 if the first and second Salmonella-specific oligomers are the

oligomers of (a)(ii);

SEQ ID NO:10 or SEQ ID NO:11 if the first and second Salmonella-specific oligomers are the

oligomers of (a)(iii) or (a)(v);

SEQ ID NO:14 or SEQ ID NO:15 if the first and second Salmonella-specific oligomers are the

oligomers of (a)(iv); or

SEQ ID NO:19 or SEQ ID NO:3 if the first and second Sa/monella-specific oligomers are the
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oligomers of (a)(vi);

(II) the second detection probe comprises a target-hybridizing sequence consisting of the nucleotide

sequence of

SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, or SEQ ID NO:50 if the first and second

Shigella-specific oligomers are the oligomers of (b)(1);

SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, or SEQ ID NO:25 if the first and second

Shigella-specific oligomers are the oligomers of (b)(i);

SEQ ID NO:27 or SEQ ID NO:23 if the first and second Skigella-specific oligomers are the
oligomers of (b)(iii);

SEQ ID NO:29 or SEQ ID NO:22 if the first and second Skigella-specific oligomers are the
oligomers of (b)(iv);

SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, or SEQ ID NO:35 if the first and second

Shigella-specific oligomers are the oligomers of (b)(v);

SEQ ID NO:38, SEQ ID NO:39, or SEQ ID NO:40 if the first and second Shigella-specific

oligomers are the oligomers of (b)(vi); or

SEQ ID NO:38, SEQ ID NO:43, or SEQ ID NO:44 if the first and second Shigella-specific

oligomers are the oligomers of (b)(vii);

(IIT) the third detection probe comprises a target-hybridizing sequence consisting of the nucleotide

sequence of

SEQ ID NO:80 or SEQ ID NO:81 if the first and second C. jejuni-specific oligomers are the
oligomers of (c)(1);

SEQ ID NO:53 or SEQ ID NO:54 if the first and second C. jejuni-specific oligomers are the
oligomers of (¢)(i1);

SEQ ID NO:57 or SEQ ID NO:58 if the first and second C. jejuni-specific oligomers are the
oligomers of (c)(iii);

SEQ ID NO:61 if the first and second C. jejuni-specific oligomers are the oligomers of (c)(iv);

SEQ ID NO:64 or SEQ ID NO:65 if the first and second C. jejuni-specific oligomers are the
oligomers of (c)(v);

SEQ ID NO:68, SEQ ID NO:69, or SEQ ID NO:70 if the first and second oligomers are the
oligomers of (¢)(vi);

SEQ ID NO:73 or SEQ ID NO:74 if the first and second C. jejuni-specific oligomers are the
oligomers of (c)(vii); or

SEQ ID NO:77 if the first and second C. jejuni-specific oligomers are the oligomers of (c¢)(viii);

and
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(IV) the fourth detection probe comprises a target-hybridizing sequence consisting of the nucleotide

sequence of

SEQ ID NO:93 or SEQ ID NO:94 if the first and second C. coli-specific oligomers are the
oligomers of (d)(i);

SEQ ID NO:84 or SEQ ID NO:85 if the first and second C. coli-specific oligomers are the

oligomers of (d)(ii); or

SEQ ID NO:88, SEQ ID NO:89, or SEQ ID NO:90 if the first and second C. coli-specific

oligomers are the oligomers of (d)(iii).
7. The method of claim 5 or 6, wherein
the first and second Salmonella-specific oligomers are the first and second oligomers of (a)(1);
the first and second Shigella-specific oligomers are the first and second oligomers of (b)(i);
the first and second C. jejuni-specific oligomers are the first and second oligomers of (c)(i); and
the first and second C. coli-specific oligomers are the first and second oligomers of (d)(i).
8. The method of claim 7, wherein

the first detection probe comprises the target-hybridizing sequence consisting of the nucleotide

sequence of SEQ ID NO:3;

the second detection probe comprises the target-hybridizing sequence consisting of the nucleotide

sequence of SEQ ID NO:50;

the third detection probe comprises the target-hybridizing sequence consisting of the nucleotide

sequence of SEQ ID NO:81; and

the fourth detection probe comprises the target-hybridizing sequence consisting of the nucleotide

sequence of SEQ ID NO:93.
9. The method of claim 1 or 2, wherein

(a) the first and second Salmonella-specific oligomers respectively consist of the nucleotide sequences
of: (i) SEQ ID NO:1 and SEQ ID NO:2; (ii) SEQ ID NO:4 and SEQ ID NO:5; (iii) SEQ ID NO:8 and SEQ
ID NO:9; (iv) SEQ ID NO:12 and SEQ ID NO:13; (v) SEQ ID NO:16 and SEQ ID NO:17; or (vi) SEQID
NO:18 and SEQ ID NO:2;

(b) the first and second Shigella-specific oligomers respectively consist of the nucleotide sequences
of: (i) SEQ ID NO:45 and SEQ ID NO:46; (ii) SEQ ID NO:20 and SEQ ID NO:21; (iii) SEQ ID NO:26 and
SEQ ID NO:21; (iv) SEQ ID NO:20 and SEQ ID NO:28; (v) SEQ ID NO:30 and SEQ ID NO:31; (vi) SEQID
NO:36 and SEQ ID NO:37; or (vii) SEQ ID NO:41 and SEQ ID NO:42;

(c) the first and second C. jejuni-specific oligomers respectively consist of the nucleotide sequences
of: (i) SEQID NO:78 and SEQ ID NO:79; (ii) SEQ ID NO:51 and SEQ ID NO:52; (iii) SEQ ID NO:55 and
SEQ ID NO:56; (iv) SEQ ID NO:59 and SEQ ID NO:60; (v) SEQ ID NO:62 and SEQ ID NO:63; (vi) SEQ ID
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NO:66 and SEQ ID NO:67; (vii) SEQ ID NO:71 and SEQ ID NO:72; or (viii)) SEQ ID NO:75 and SEQ ID
NO:76; and

(d) the first and second C. coli-specific oligomers respectively consist of the nucleotide sequences of:
(i) SEQ ID NO:91 and SEQ ID NO:92; (ii)) SEQ ID NO:82 and SEQ ID NO:83; or (iii)) SEQ ID NO:86 and
SEQ ID NO:87.

10. The method of any one of c¢laims 1, 5, and 9, wherein
(I)  the first detection probe consists of the nucleotide sequence of
SEQ ID NO:3 if the first and second Salmornella-specific oligomers are the oligomers of (a)(1);

SEQ ID NO:6 or SEQ ID NO:7 if the first and second Salmonella-specific oligomers are the

oligomers of (a)(i1);

SEQ ID NO:10 or SEQ ID NO:11 if the first and second Salmonella-specific oligomers are the
oligomers of (a)(iii) or (a)(v);

SEQ ID NO:14 or SEQ ID NO:15 if the first and second Salmonella-specific oligomers are the
oligomers of (a)(iv); or

SEQ ID NO:19 or SEQ ID NO:3 if the first and second Salmonella-specific oligomers are the
oligomers of (a)(vi);

(II) the second detection probe consists of the nucleotide sequence of

SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, or SEQ ID NO:50 if the first and second

Shigella-specific oligomers are the oligomers of (b)(1);

SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, or SEQ ID NO:25 if the first and second

Shigella-specific oligomers are the oligomers of (b)(i);

SEQ ID NO:27 or SEQ ID NO:23 if the first and second Skigella-specific oligomers are the
oligomers of (b)(iii);

SEQ ID NO:29 or SEQ ID NO:22 if the first and second Skigella-specific oligomers are the
oligomers of (b)(iv);

SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, or SEQ ID NO:35 if the first and second

Shigella-specific oligomers are the oligomers of (b)(v);

SEQ ID NO:38, SEQ ID NO:39, or SEQ ID NO:40 if the first and second Shigella-specific

oligomers are the oligomers of (b)(vi); or

SEQ ID NO:38, SEQ ID NO:43, or SEQ ID NO:44 if the first and second Shigella-specific

oligomers are the oligomers of (b)(vii);
(IIT) the third detection probe consists of the nucleotide sequence of

SEQ ID NO:80 or SEQ ID NO:81 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(1);
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SEQ ID NO:53 or SEQ ID NO:54 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(ii);

SEQ ID NO:57 or SEQ ID NO:58 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(iii);
SEQ ID NO:61 if the first and second C. jejuni-specific oligomers are the oligomers of (c)(iv);

SEQ ID NO:64 or SEQ ID NO:65 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(v);

SEQ ID NO:68, SEQ ID NO:69, or SEQ ID NO:70 if the first and second C. jejuni-specific

oligomers are the oligomers of (c)(vi);

SEQ ID NO:73 or SEQ ID NO:74 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(vii); or

SEQ ID NO:77 if the first and second C. jejuni-specific oligomers are the oligomers of (c¢)(viii);

and
(IV) the fourth detection probe consists of the nucleotide sequence of
SEQ ID NO:93 or SEQ ID NO:94 if the first and second C. coli-specific oligomers of (d)(i);
SEQ ID NO:84 or SEQ ID NO:85 if the first and second C. coli-specific oligomers of (d)(ii); or

SEQ ID NO:88, SEQ ID NO:89, or SEQ ID NO:90 if the first and second C. coli-specific
oligomers of (d)(iii).

11. The method of claim 9 or 10, wherein

the first and second Salmonella-specific oligomers are the first and second oligomers of (a)(1);
the first and second Shigella-specific oligomers are the first and second oligomers of (b)(1);

the first and second C. jejuni-specific oligomers are the first and second oligomers of (c)(i); and
the first and second C. coli-specific oligomers are the first and second oligomers of (d)(1).

12. The method of claim 11, wherein

the first detection probe consists of the nucleotide sequence of SEQ ID NO:3;

the second detection probe consists of the nucleotide sequence of SEQ ID NO:50;

the third detection probe consists of the nucleotide sequence of SEQ ID NO:81; and

the fourth detection probe consists of the nucleotide sequence of SEQ ID NO:93.

13. The method of any one of claims 1 to 12, where the amplification reaction is a polymerase

chain reaction (PCR).

14. The method of any one of claims 1 to 13, wherein step (3) comprises use of the first through

fourth detection probes.
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15. The method of claim 14, wherein the amplification reaction is a real-time polymerase chain

reaction (RT-PCR).

16. The method of any one of claims 1 to 14, wherein each of the first through fourth detection

probes comprises a fluorescent dye compound.

17. The method of claim 16, wherein each of the first through fourth detection probes further

comprises a non-fluorescent quenching dye compound.

18. The method of claim 1, wherein step (3) comprises determining the sequences of the one or

more amplification products.
19. A method for determining the presence or absence of Salmornella in a sample, said method
comprising:

(1) contacting a sample, said sample suspected of containing Sa/monella, with at least two
amplification oligomers for amplifying a target region of a Salmonella target nucleic acid, wherein the at least
two amplification oligomers comprise first and second oligomers respectively comprising target-hybridizing
sequences substantially corresponding to the nucleotide sequences of: (i) SEQ ID NO:1 and SEQ ID NO:2; (ii)
SEQ ID NO:4 and SEQ ID NO:5; (iii)) SEQ ID NO:8 and SEQ ID NO:9; (iv) SEQ ID NO:12 and SEQ ID
NO:13; (v) SEQ ID NO:16 and SEQ ID NO:17; or (vi) SEQ ID NO:18 and SEQ ID NO:2;

(2) performing an in vitro nucleic acid amplification reaction, wherein any Salmonella target nucleic
acid, if present in said sample, is used as a template for generating an amplification product corresponding to the

Salmonella target region; and

(3) determining the sequence of the amplification product, or detecting the presence or absence of the
amplification product using a detection probe specific for the Salmonella target region, thereby determining the

presence or absence of Salmonella in said sample.

20. The method of claim 19, wherein the detection probe comprises a target-hybridizing sequence

substantially corresponding to the nucleotide sequence of
SEQ ID NO:3 if the first and second oligomers are the oligomers of (i);
SEQ ID NO:6 or SEQ ID NO:7 if the first and second oligomers are the oligomers of (ii);

SEQ ID NO:10 or SEQ ID NO:11 if the first and second oligomers are the oligomers of (iii) or
v);
SEQ ID NO:14 or SEQ ID NO:15 if the first and second oligomers are the oligomers of (iv); or

SEQ ID NO:19 or SEQ ID NO:3 if the first and second oligomers are the oligomers of (vi).

21. The method of claim 19, wherein the first and second oligomers are the first and second

oligomers of (1).

22. The method of claim 21, wherein the detection probe comprises the target-hybridizing

sequence substantially corresponding to the nucleotide sequence of SEQ ID NO:3.
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23. A method for determining the presence or absence of Skigella in a sample, said method
comprising:

(1) contacting a sample, said sample suspected of containing Shigella, with at least two amplification
oligomers for amplifying a target region of a Shigella target nucleic acid, wherein the at least two amplification
oligomers comprise first and second oligomers respectively comprising target-hybridizing sequences
substantially corresponding to the nucleotide sequences of: (i) SEQ ID NO:45 and SEQ ID NO:46; (ii)) SEQ
ID NO:20 and SEQ ID NO:21; (iii)) SEQ ID NO:26 and SEQ ID NO:21; (iv) SEQ ID NO:20 and SEQ ID
NO:28; (v) SEQ ID NO:30 and SEQ ID NO:31; (vi) SEQ ID NO:36 and SEQ ID NO:37; or (vii) SEQ ID
NO:41 and SEQ ID NO:42;

(2) performing an in vitro nucleic acid amplification reaction, wherein any Shigella target nucleic acid,
if present in said sample, is used as a template for generating one or more amplification products corresponding

to the Shigella target region; and

(3) determining the sequence of the amplification product, or detecting the presence or absence of the
amplification product using a detection probe specific for the Shigella target region, thereby determining the

presence or absence of Shigella in said sample.

24, The method of claim 23, wherein the detection probe comprises a target-hybridizing sequence

substantially corresponding to the nucleotide sequence of

SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, or SEQ ID NO:50 if the first and second oligomers

are the oligomers of (1);

SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, or SEQ ID NO:25 if the first and second oligomers

are the oligomers of (ii);
SEQ ID NO:27 or SEQ ID NO:23 if the first and second oligomers are the oligomers of (iii);
SEQ ID NO:29 or SEQ ID NO:22 if the first and second oligomers are the oligomers of (iv);

SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, or SEQ ID NO:35 if the first and second oligomers

are the oligomers of (v);

SEQ ID NO:38, SEQ ID NO:39, or SEQ ID NO:40 if the first and second oligomers are the oligomers

of (vi); or

SEQ ID NO:38, SEQ ID NO:43, or SEQ ID NO:44 if the first and second oligomers are the oligomers
of (vii).

25. The method of claim 23 or 24, wherein the first and second oligomers are the first and second

oligomers of (1).

26. The method of claim 25, wherein the detection probe comprises the target-hybridizing
sequence substantially corresponding to the nucleotide sequence of SEQ ID NO:50.

27. A method for determining the presence or absence of C. jejuni in a sample, said method

comprising:
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(1) contacting a sample, said sample suspected of containing C. jejuni, with at least two amplification
oligomers for amplifying a target region of a C. jejuni target nucleic acid, wherein the at least two amplification
oligomers comprise first and second oligomers respectively comprising target-hybridizing sequences
substantially corresponding to the nucleotide sequences of: (i) SEQ ID NO:78 and SEQ ID NO:79; (ii)) SEQ
ID NO:51 and SEQ ID NO:52; (iii)) SEQ ID NO:55 and SEQ ID NO:56; (iv) SEQ ID NO:59 and SEQ ID
NO:60; (v) SEQ ID NO:62 and SEQ ID NO:63; (vi) SEQ ID NO:66 and SEQ ID NO:67; (vii) SEQ ID NO:71
and SEQ ID NO:72; or (viii)) SEQ ID NO:75 and SEQ ID NO:76;

(2) performing an in vitro nucleic acid amplification reaction, wherein any C. jejuni target nucleic
acid, if present in said sample, is used as a template for generating one or more amplification products

corresponding to the C. jejuni target region; and

(3) determining the sequence of the amplification product, or detecting the presence or absence of the
amplification product using a detection probe specific for the C. jejuni target region, thereby determining the

presence or absence of C. jejuni in said sample.

28. The method of claim 27, wherein the detection probe comprises a target-hybridizing sequence

substantially corresponding to the nucleotide sequence of
SEQ ID NO:80 or SEQ ID NO:81 if the first and second oligomers are the oligomers of (1);
SEQ ID NO:53 or SEQ ID NO:54 if the first and second oligomers are the oligomers of (ii);
SEQ ID NO:57 or SEQ ID NO:58 if the first and second oligomers are the oligomers of (iii);
SEQ ID NO:61 if the first and second oligomers are the oligomers of (iv);
SEQ ID NO:64 or SEQ ID NO:65 if the first and second oligomers are the oligomers of (v);

SEQ ID NO:68, SEQ ID NO:69, or SEQ ID NO:70 if the first and second oligomers are the oligomers
of (vi);
SEQ ID NO:73 or SEQ ID NO:74 if the first and second oligomers are the oligomers of (vii); or

SEQ ID NO:77 if the first and second oligomers are the oligomers of (viii).

29. The method of claim 27 or 28, wherein the first and second oligomers are the first and second

oligomers of (1).

30. The method of claim 29, wherein the detection probe comprises the target-hybridizing
sequence substantially corresponding to the nucleotide sequence of SEQ ID NO:81.

31. A method for determining the presence or absence of C. coli in a sample, said method

comprising:

(1) contacting a sample, said sample suspected of containing C. coli, with at least two amplification
oligomers for amplifying a target region of a C. coli target nucleic acid, wherein the at least two amplification
oligomers comprise first and second oligomers respectively comprising target-hybridizing sequences
substantially corresponding to the nucleotide sequences of: (i) SEQ ID NO:91 and SEQ ID NO:92; (ii)) SEQ
ID NO:82 and SEQ ID NO:83; or (iii)) SEQ ID NO:86 and SEQ ID NO:87;
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(2) performing an in vitro nucleic acid amplification reaction, wherein any C. coli target nucleic acid,
if present in said sample, is used as a template for generating one or more amplification products corresponding

to the C. coli target region; and

(3) determining the sequence of the amplification product, or detecting the presence or absence of the
amplification product using a detection probe specific for the C. coli target region, thereby determining the

presence or absence of C. coli in said sample.

32. The method of claim 31, wherein the detection probe comprises a target-hybridizing sequence

substantially corresponding to the nucleotide sequence of
SEQ ID NO:93 or SEQ ID NO:94 if the first and second oligomers are the oligomers of (1);
SEQ ID NO:84 or SEQ ID NO:85 if the first and second oligomers are the oligomers of (ii); or
SEQ ID NO:88, SEQ ID NO:89, or SEQ ID NO:90 if the first and second oligomers are the oligomers
of (iii).
33. The method of claim 31 or 32, wherein the first and second oligomers are the first and second
oligomers of (1).

34. The method of claim 33, wherein the detection probe comprises the target-hybridizing
sequence substantially corresponding to the nucleotide sequence of SEQ ID NO:93.

35. The method of any one of claims 19 to 34, where the amplification reaction is a polymerase
chain reaction (PCR).

36. The method of any one of claims 19 to 35, wherein step (3) comprises use of the detection
probe.

37. The method of claim 36, wherein the amplification reaction is a real-time polymerase chain

reaction (RT-PCR).

38. The method of any one of claims 19 to 36, wherein the detection probe comprises a

fluorescent dye compound.

39. The method of claim 38, wherein the detection probe further comprises a non-fluorescent

quenching dye compound.

40. The method of any one of claims 19, 23, 27, and 33, wherein step (3) comprises determining

the sequence of the amplification product.

41. A multiplex method for determining the presence or absence of at least two of Salmonella,

Shigella, C. jejuni, and C. coli in a sample, said method comprising:

(1) contacting a sample, said sample suspected of containing at least one of Salmornella, Shigella, C.
Jejuni, and C. coli, with at least a first set of amplification oligomers for amplifying a first nucleic acid target
region and a second set of amplification oligomers for amplifying a second nucleic acid target region, wherein

each of the first and second sets of amplification oligomers has specificity for one of Salmonella, Shigella, C.
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Jejuni, and C. coli and said specificities of the first and second sets are different, and wherein the first and

second set of amplification oligomers are selected from the group consisting of

(a) at least two Salmonella-specific amplification oligomers for amplifying a target region of a
Salmonella target nucleic acid, wherein the at least two Salmonella-specific amplification
oligomers comprise first and second oligomers respectively comprising target-hybridizing
sequences substantially corresponding to the nucleotide sequences of: (i) SEQID
NO:1 and SEQ ID NO:2; (ii) SEQ ID NO:4 and SEQ ID NO:5; (iii) SEQID
NO:8 and SEQ ID NO:9; (iv) SEQ ID NO:12 and SEQ ID NO:13; (v) SEQID
NO:16 and SEQ ID NO:17; or (vi) SEQ ID NO:18 and SEQ ID NO:2;

(b) at least two Shigella-specific amplification oligomers for amplifying a target region of a
Shigella target nucleic acid, wherein the at least two Shigella-specific amplification oligomers
comprise first and second oligomers respectively comprising target-hybridizing sequences
substantially corresponding to the nucleotide sequences of: (i) SEQ ID NO:45 and SEQ ID
NO:46; (ii) SEQ ID NO:20 and SEQ ID NO:21; (iii) SEQ ID NO:26 and SEQ ID NO:21;
(iv) SEQ ID NO:20 and SEQ ID NO:28; (v) SEQ ID NO:30 and SEQ ID NO:31; (vi) SEQ
ID NO:36 and SEQ ID NO:37; or (vii) SEQ ID NO:41 and SEQ ID NO:42;

(c) atleast two C. jejuni-specific amplification oligomers for amplifying a target region of a C.
Jejuni target nucleic acid, wherein the at least two C. jejuni-specific amplification oligomers
comprise first and second oligomers respectively comprising target-hybridizing sequences
substantially corresponding to the nucleotide sequences of: (i) SEQ ID NO:78 and SEQ ID
NO:79; (ii) SEQ ID NO:51 and SEQ ID NO:52; (iii) SEQ ID NO:55 and SEQ ID NO:56;
(iv) SEQ ID NO:59 and SEQ ID NO:60; (v) SEQ ID NO:62 and SEQ ID NO:63; (vi) SEQ
ID NO:66 and SEQ ID NO:67; (vii) SEQ ID NO:71 and SEQ ID NO:72; or (viii) SEQ ID
NO:75 and SEQ ID NO:76; and

(d) at least two C. coli-specific amplification oligomers for amplifying a target region of a C. coli
target nucleic acid, wherein the at least two C. coli-specific amplification oligomers comprise
first and second oligomers respectively comprising target-hybridizing sequences substantially
corresponding to the nucleotide sequences of: (i) SEQ ID NO:91 and SEQ ID NO:92; (ii)
SEQ ID NO:82 and SEQ ID NO:83; or (iii)) SEQ ID NO:86 and SEQ ID NO:87;

(2) performing an in vitro nucleic acid amplification reaction, wherein any target nucleic acid, if
present in said sample, is used as a template for generating one or more amplification products corresponding to

the first and/or second target regions; and

(3) determining the sequences of the one or more amplification products, or detecting the presence or
absence of the one or more amplification products using a first detection probe specific for the first target region

and a second detection probe specific for the second target region,

thereby determining the presence or absence of at least two of Salmonella, Shigella, C. jejuni, and C.

coli in said sample.

42. The method of claim 41, wherein
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(I)  if one of the first and second sets of amplification oligomers is the Sa/monella-specific oligomers
of (a), then the corresponding first or second detection probe comprises a target-hybridizing sequence

substantially corresponding to the nucleotide sequence of
SEQ ID NO:3 if the first and second Salmornella-specific oligomers are the oligomers of (a)(1);

SEQ ID NO:6 or SEQ ID NO:7 if the first and second Salmonella-specific oligomers are the
oligomers of (a)(i1);

SEQ ID NO:10 or SEQ ID NO:11 if the first and second Salmonella-specific oligomers are the
oligomers of (a)(iii) or (a)(v);

SEQ ID NO:14 or SEQ ID NO:15 if the first and second Salmonella-specific oligomers are the

oligomers of (a)(iv); or

SEQ ID NO:19 or SEQ ID NO:3 if the first and second Sa/monella-specific oligomers are the

oligomers of (a)(vi);

(II) if one of the first and second sets of amplification oligomers is the Shigella-specific oligomers of
(b), then the corresponding first or second detection probe comprises a target-hybridizing sequence substantially

corresponding to the nucleotide sequence of

SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, or SEQ ID NO:50 if the first and second

Shigella-specific oligomers are the oligomers of (b)(1);

SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, or SEQ ID NO:25 if the first and second

Shigella-specific oligomers are the oligomers of (b)(i);

SEQ ID NO:27 or SEQ ID NO:23 if the first and second Skigella-specific oligomers are the
oligomers of (b)(iii);

SEQ ID NO:29 or SEQ ID NO:22 if the first and second Skigella-specific oligomers are the
oligomers of (b)(iv);

SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, or SEQ ID NO:35 if the first and second

Shigella-specific oligomers are the oligomers of (b)(v);

SEQ ID NO:38, SEQ ID NO:39, or SEQ ID NO:40 if the first and second Shigella-specific

oligomers are the oligomers of (b)(vi); or

SEQ ID NO:38, SEQ ID NO:43, or SEQ ID NO:44 if the first and second Shigella-specific

oligomers are the oligomers of (b)(vii);

(IIT) if one of the first and second sets of amplification oligomers is the C. jejuni-specific oligomers of
(c), then the corresponding first or second detection probe comprises a target-hybridizing sequence substantially

corresponding to the nucleotide sequence of

SEQ ID NO:80 or SEQ ID NO:81 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(1);

SEQ ID NO:53 or SEQ ID NO:54 if the first and second C. jejuni-specific oligomers are the
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oligomers of (c)(ii);

SEQ ID NO:57 or SEQ ID NO:58 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(iii);
SEQ ID NO:61 if the first and second C. jejuni-specific oligomers are the oligomers of (c)(iv);

SEQ ID NO:64 or SEQ ID NO:65 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(v);

SEQ ID NO:68, SEQ ID NO:69, or SEQ ID NO:70 if the first and second C. jejuni-specific

oligomers are the oligomers of (c)(vi);

SEQ ID NO:73 or SEQ ID NO:74 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(vii); or

SEQ ID NO:77 if the first and second C. jejuni-specific oligomers are the oligomers of (c¢)(viii);

and

(IV) if one of the first and second sets of amplification oligomers is the C. coli-specific oligomers of
(d), then the corresponding first or second detection probe comprises a target-hybridizing sequence substantially

corresponding to the nucleotide sequence of

SEQ ID NO:93 or SEQ ID NO:94 if the first and second C. coli-specific oligomers are the
oligomers of (d)(i);

SEQ ID NO:84 or SEQ ID NO:85 if the first and second C. coli-specific oligomers are the

oligomers of (d)(ii); or

SEQ ID NO:88, SEQ ID NO:89, or SEQ ID NO:90 if the first and second C. coli-specific

oligomers are the oligomers of (d)(iii).
43, The method of claim 41 or 42, wherein
the first and second Salmonella-specific oligomers are the first and second oligomers of (a)(1);
the first and second Shigella-specific oligomers are the first and second oligomers of (b)(i);
the first and second C. jejuni-specific oligomers are the first and second oligomers of (c)(i); and
the first and second C. coli-specific oligomers are the first and second oligomers of (d)(1).
44, The method of claim 43, wherein

the Salmonella target region-specific detection probe comprises the target-hybridizing sequence

substantially corresponding to the nucleotide sequence of SEQ ID NO:3;

the Shigella target region-specific detection probe comprises the target-hybridizing sequence

substantially corresponding to the nucleotide sequence of SEQ ID NO:50;

the C. jejuni target region-specific detection probe comprises the target-hybridizing sequence

substantially corresponding to the nucleotide sequence of SEQ ID NO:81; and
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the C. coli target region-specific detection probe comprises the target-hybridizing sequence

substantially corresponding to the nucleotide sequence of SEQ ID NO:93.

45. The method of any one of claims 41 to 44, where the amplification reaction is a polymerase
chain reaction (PCR).
46. The method of any one of claims 41 to 45, wherein step (3) comprises use of the first and

second detection probes.

47. The method of claim 46, wherein the amplification reaction is a real-time polymerase chain

reaction (RT-PCR).

48. The method of any one of claims 41 to 46, wherein each of the first and second detection

probes comprises a fluorescent dye compound.

49. The method of claim 48, wherein each of the first and second detection probes further

comprises a non-fluorescent quenching dye compound.

50. The method of claim 41, wherein step (3) comprises determining the sequences of the one or

more amplification products.

51. A set of oligonucleotides for determining the presence or absence of each of Salmornella,

Shigella, C. jejuni, and C. coli in a sample, said oligonucleotide set comprising:

(a) at least two Salmonella-specific amplification oligomers for amplifying a target region of a
Salmonella target nucleic acid, wherein the at least two Sal/monella-specific amplification oligomers comprise
first and second oligomers respectively comprising target-hybridizing sequences substantially corresponding to
the nucleotide sequences of: (i) SEQ ID NO:1 and SEQ ID NO:2; (ii)) SEQ ID NO:4 and SEQ ID NO:5; (iii)
SEQ ID NO:8 and SEQ ID NO:9; (iv) SEQ ID NO:12 and SEQ ID NO:13; (v) SEQ ID NO:16 and SEQ ID
NO:17; or (vi) SEQ ID NO:18 and SEQ ID NO:2;

(b) at least two Shigella-specific amplification oligomers for amplifying a target region of a Skigella
target nucleic acid, wherein the at least two Shigella-specific amplification oligomers comprise first and second
oligomers respectively comprising target-hybridizing sequences substantially corresponding to the nucleotide
sequences of: (1) SEQ ID NO:45 and SEQ ID NO:46; (i1) SEQ ID NO:20 and SEQ ID NO:21; (iii) SEQ ID
NO:26 and SEQ ID NO:21; (iv) SEQ ID NO:20 and SEQ ID NO:28; (v) SEQ ID NO:30 and SEQ ID NO:31;
(vi) SEQ ID NO:36 and SEQ ID NO:37; or (vii)) SEQ ID NO:41 and SEQ ID NO:42;

(c) atleast two C. jejuni-specific amplification oligomers for amplifying a target region of a C. jejuni
target nucleic acid, wherein the at least two C. jejuni-specific amplification oligomers comprise first and second
oligomers respectively comprising target-hybridizing sequences substantially corresponding to the nucleotide
sequences of: (1) SEQ ID NO:78 and SEQ ID NO:79; (ii) SEQ ID NO:51 and SEQ ID NO:52; (iii) SEQ ID
NO:55 and SEQ ID NO:56; (iv) SEQ ID NO:59 and SEQ ID NO:60; (v) SEQ ID NO:62 and SEQ ID NO:63;
(vi) SEQ ID NO:66 and SEQ ID NO:67; (vii)) SEQ ID NO:71 and SEQ ID NO:72; or (viii) SEQ ID NO:75
and SEQ ID NO:76; and
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(d) at least two C. coli-specific amplification oligomers for amplifying a target region of a C. coli
target nucleic acid, wherein the at least two C. coli-specific amplification oligomers comprise first and second
oligomers respectively comprising target-hybridizing sequences substantially corresponding to the nucleotide
sequences of: (i) SEQ ID NO:91 and SEQ ID NO:92; (i) SEQ ID NO:82 and SEQ ID NO:83; or (iii)) SEQ ID
NO:86 and SEQ ID NO:87.

52. The oligonucleotide set of claim 51, further comprising

(I)  a first detection probe comprising a target-hybridizing sequence substantially corresponding to

the nucleotide sequence of
SEQ ID NO:3 if the first and second Salmornella-specific oligomers are the oligomers of (a)(1);

SEQ ID NO:6 or SEQ ID NO:7 if the first and second Salmonella-specific oligomers are the
oligomers of (a)(i1);

SEQ ID NO:10 or SEQ ID NO:11 if the first and second Salmonella-specific oligomers are the
oligomers of (a)(iii) or (a)(v);

SEQ ID NO:14 or SEQ ID NO:15 if the first and second Salmonella-specific oligomers are the
oligomers of (a)(iv); or

SEQ ID NO:19 or SEQ ID NO:3 if the first and second Sa/monella-specific oligomers are the

oligomers of (a)(vi);

(II) a second detection probe comprising a target-hybridizing sequence substantially corresponding to

the nucleotide sequence of

SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, or SEQ ID NO:50 if the first and second

Shigella-specific oligomers are the oligomers of (b)(1);

SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, or SEQ ID NO:25 if the first and second

Shigella-specific oligomers are the oligomers of (b)(i);

SEQ ID NO:27 or SEQ ID NO:23 if the first and second Skigella-specific oligomers are the
oligomers of (b)(iii);

SEQ ID NO:29 or SEQ ID NO:22 if the first and second Skigella-specific oligomers are the
oligomers of (b)(iv);

SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, or SEQ ID NO:35 if the first and second

Shigella-specific oligomers are the oligomers of (b)(v);

SEQ ID NO:38, SEQ ID NO:39, or SEQ ID NO:40 if the first and second Shigella-specific

oligomers are the oligomers of (b)(vi); or

SEQ ID NO:38, SEQ ID NO:43, or SEQ ID NO:44 if the first and second Shigella-specific

oligomers are the oligomers of (b)(vii);

(III) a third detection probe comprising a target-hybridizing sequence substantially corresponding to

the nucleotide sequence of
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SEQ ID NO:80 or SEQ ID NO:81 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(1);

SEQ ID NO:53 or SEQ ID NO:54 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(ii);

SEQ ID NO:57 or SEQ ID NO:58 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(iii);
SEQ ID NO:61 if the first and second C. jejuni-specific oligomers are the oligomers of (c)(iv);

SEQ ID NO:64 or SEQ ID NO:65 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(v);

SEQ ID NO:68, SEQ ID NO:69, or SEQ ID NO:70 if the first and second C. jejuni-specific

oligomers are the oligomers of (c)(vi);

SEQ ID NO:73 or SEQ ID NO:74 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(vii); or

SEQ ID NO:77 if the first and second C. jejuni-specific oligomers are the oligomers of (c¢)(viii);

and

(IV) a fourth detection probe comprising a target-hybridizing sequence substantially corresponding to

the nucleotide sequence of

SEQ ID NO:93 or SEQ ID NO:94 if the first and second C. coli-specific oligomers are the
oligomers of (d)(i);

SEQ ID NO:84 or SEQ ID NO:85 if the first and second C. coli-specific oligomers are the

oligomers of (d)(ii); or

SEQ ID NO:88, SEQ ID NO:89, or SEQ ID NO:90 if the first and second C. coli-specific

oligomers are the oligomers of (d)(iii).
53. The oligonucleotide set of claim 51 or 52, wherein
the first and second Salmonella-specific oligomers are the first and second oligomers of (a)(1);
the first and second Shigella-specific oligomers are the first and second oligomers of (b)(i);
the first and second C. jejuni-specific oligomers are the first and second oligomers of (c)(i); and
the first and second C. coli-specific oligomers are the first and second oligomers of (d)(1).
54, The oligonucleotide set of claim 53, wherein

the first detection probe comprises the target-hybridizing sequence substantially corresponding to the

nucleotide sequence of SEQ ID NO:3;

the second detection probe comprises the target-hybridizing sequence substantially corresponding to

the nucleotide sequence of SEQ ID NO:50;
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the third detection probe comprises the target-hybridizing sequence substantially corresponding to the

nucleotide sequence of SEQ ID NO:81; and

the fourth detection probe comprises the target-hybridizing sequence substantially corresponding to the
nucleotide sequence of SEQ ID NO:93.

55. The method of claim 51 or 52, wherein

(a) the first and second Salmonella-specific oligomers respectively comprise target hybridizing
sequences consisting of the nucleotide sequences of: (i) SEQ ID NO:1 and SEQ ID NO:2; (ii) SEQ ID NO:4
and SEQ ID NO:5; (iii) SEQ ID NO:8 and SEQ ID NO:9; (iv) SEQ ID NO:12 and SEQ ID NO:13; (v) SEQ
ID NO:16 and SEQ ID NO:17; or (vi) SEQ ID NO:18 and SEQ ID NO:2;

(b) the first and second Shigella-specific oligomers respectively comprise target hybridizing sequences
consisting of the nucleotide sequences of: (1) SEQ ID NO:45 and SEQ ID NO:46; (ii)) SEQ ID NO:20 and
SEQ ID NO:21; (ii)) SEQ ID NO:26 and SEQ ID NO:21; (iv) SEQ ID NO:20 and SEQ ID NO:28; (v) SEQID
NO:30 and SEQ ID NO:31; (vi) SEQ ID NO:36 and SEQ ID NO:37; or (vii)) SEQ ID NO:41 and SEQ ID
NO:42;

(c) the first and second C. jejuni-specific oligomers respectively comprise target hybridizing
sequences consisting of the nucleotide sequences of: (i) SEQ ID NO:78 and SEQ ID NO:79; (ii) SEQ ID
NO:51 and SEQ ID NO:52; (iii)) SEQ ID NO:55 and SEQ ID NO:56; (iv) SEQ ID NO:59 and SEQ ID NO:60;
(v) SEQ ID NO:62 and SEQ ID NO:63; (vi) SEQ ID NO:66 and SEQ ID NO:67; (vii) SEQ ID NO:71 and
SEQ ID NO:72; or (viii) SEQ ID NO:75 and SEQ ID NO:76; and

(d) the first and second C. coli-specific oligomers respectively comprise target hybridizing sequences
consisting of the nucleotide sequences of: (1) SEQ ID NO:91 and SEQ ID NO:92; (ii)) SEQ ID NO:82 and
SEQ ID NO:83; or (iii) SEQ ID NO:86 and SEQ ID NO:87.

56. The oligonucleotide set of claim 51 or 55, wherein

(I)  the first detection probe comprises a target-hybridizing sequence consisting of the nucleotide

sequence of
SEQ ID NO:3 if the first and second Salmornella-specific oligomers are the oligomers of (a)(1);

SEQ ID NO:6 or SEQ ID NO:7 if the first and second Salmonella-specific oligomers are the
oligomers of (a)(i1);
SEQ ID NO:10 or SEQ ID NO:11 if the first and second Salmonella-specific oligomers are the

oligomers of (a)(iii) or (a)(v);

SEQ ID NO:14 or SEQ ID NO:15 if the first and second Salmonella-specific oligomers are the

oligomers of (a)(iv); or

SEQ ID NO:19 or SEQ ID NO:3 if the first and second Sa/monella-specific oligomers are the

oligomers of (a)(vi);

(II) the second detection probe comprises a target-hybridizing sequence consisting of the nucleotide
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sequence of

SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, or SEQ ID NO:50 if the first and second

Shigella-specific oligomers are the oligomers of (b)(1);

SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, or SEQ ID NO:25 if the first and second

Shigella-specific oligomers are the oligomers of (b)(i);

SEQ ID NO:27 or SEQ ID NO:23 if the first and second Skigella-specific oligomers are the
oligomers of (b)(iii);

SEQ ID NO:29 or SEQ ID NO:22 if the first and second Skigella-specific oligomers are the
oligomers of (b)(iv);

SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, or SEQ ID NO:35 if the first and second

Shigella-specific oligomers are the oligomers of (b)(v);

SEQ ID NO:38, SEQ ID NO:39, or SEQ ID NO:40 if the first and second Shigella-specific

oligomers are the oligomers of (b)(vi); or

SEQ ID NO:38, SEQ ID NO:43, or SEQ ID NO:44 if the first and second Shigella-specific

oligomers are the oligomers of (b)(vii);

(IIT) the third detection probe comprises a target-hybridizing sequence consisting of the nucleotide

sequence of

SEQ ID NO:80 or SEQ ID NO:81 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(1);

SEQ ID NO:53 or SEQ ID NO:54 if the first and second C. jejuni-specific oligomers are the
oligomers of (¢)(i1);

SEQ ID NO:57 or SEQ ID NO:58 if the first and second C. jejuni-specific oligomers are the
oligomers of (c)(iii);

SEQ ID NO:61 if the first and second C. jejuni-specific oligomers are the oligomers of (c)(iv);

SEQ ID NO:64 or SEQ ID NO:65 if the first and second C. jejuni-specific oligomers are the
oligomers of (c)(v);
SEQ ID NO:68, SEQ ID NO:69, or SEQ ID NO:70 if the first and second C. jejuni-specific

oligomers are the oligomers of (c)(vi);

SEQ ID NO:73 or SEQ ID NO:74 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(vii); or

SEQ ID NO:77 if the first and second C. jejuni-specific oligomers are the oligomers of (c¢)(viii);

and

(IV) the fourth detection probe comprises a target-hybridizing sequence consisting of the nucleotide

sequence of
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SEQ ID NO:93 or SEQ ID NO:94 if the first and second C. coli-specific oligomers are the
oligomers of (d)(i);

SEQ ID NO:84 or SEQ ID NO:85 if the first and second C. coli-specific oligomers are the

oligomers of (d)(ii); or

SEQ ID NO:88, SEQ ID NO:89, or SEQ ID NO:90 if the first and second C. coli-specific

oligomers are the oligomers of (d)(iii).
57. The oligonucleotide set of claim 55 or 56, wherein
the first and second Salmonella-specific oligomers are the first and second oligomers of (a)(1);
the first and second Shigella-specific oligomers are the first and second oligomers of (b)(i);
the first and second C. jejuni-specific oligomers are the first and second oligomers of (c)(i); and
the first and second C. coli-specific oligomers are the first and second oligomers of (d)(i).
58. The oligonucleotide set of claim 57, wherein

the first detection probe comprises the target-hybridizing sequence consisting of the nucleotide

sequence of SEQ ID NO:3;

the second detection probe comprises the target-hybridizing sequence consisting of the nucleotide

sequence of SEQ ID NO:50;

the third detection probe comprises the target-hybridizing sequence consisting of the nucleotide

sequence of SEQ ID NO:81; and

the fourth detection probe comprises the target-hybridizing sequence consisting of the nucleotide

sequence of SEQ ID NO:93.
59. The oligonucleotide set of claim 51 or 52, wherein

(a) the first and second Salmonella-specific oligomers respectively consist of the nucleotide sequences
of: (i) SEQ ID NO:1 and SEQ ID NO:2; (ii) SEQ ID NO:4 and SEQ ID NO:5; (iii) SEQ ID NO:8 and SEQ
ID NO:9; (iv) SEQ ID NO:12 and SEQ ID NO:13; (v) SEQ ID NO:16 and SEQ ID NO:17; or (vi) SEQID
NO:18 and SEQ ID NO:2;

(b) the first and second Shigella-specific oligomers respectively consist of the nucleotide sequences
of: (i) SEQ ID NO:45 and SEQ ID NO:46; (ii) SEQ ID NO:20 and SEQ ID NO:21; (iii) SEQ ID NO:26 and
SEQ ID NO:21; (iv) SEQ ID NO:20 and SEQ ID NO:28; (v) SEQ ID NO:30 and SEQ ID NO:31; (vi) SEQID
NO:36 and SEQ ID NO:37; or (vii)) SEQ ID NO:41 and SEQ ID NO:42;

(c¢) the first and second C. jejuni-specific oligomers respectively consist of the nucleotide sequences
of: (i) SEQ ID NO:78 and SEQ ID NO:79; (ii) SEQ ID NO:51 and SEQ ID NO:52; (iii) SEQ ID NO:55 and
SEQ ID NO:56; (iv) SEQ ID NO:59 and SEQ ID NO:60; (v) SEQ ID NO:62 and SEQ ID NO:63; (vi) SEQ ID
NO:66 and SEQ ID NO:67; (vii) SEQ ID NO:71 and SEQ ID NO:72; or (viii)) SEQ ID NO:75 and SEQ ID
NO:76; and
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(d) the first and second C. coli-specific oligomers respectively consist of the nucleotide sequences of:
(i) SEQ ID NO:91 and SEQ ID NO:92; (ii)) SEQ ID NO:82 and SEQ ID NO:83; or (iii)) SEQ ID NO:86 and
SEQ ID NO:87.

60. The oligonucleotide set of any one of c¢laims 51, 55, and 59, wherein
(I)  the first detection probe consists of the nucleotide sequence of
SEQ ID NO:3 if the first and second Salmornella-specific oligomers are the oligomers of (a)(1);

SEQ ID NO:6 or SEQ ID NO:7 if the first and second Salmonella-specific oligomers are the

oligomers of (a)(i1);

SEQ ID NO:10 or SEQ ID NO:11 if the first and second Salmonella-specific oligomers are the
oligomers of (a)(iii) or (a)(v);

SEQ ID NO:14 or SEQ ID NO:15 if the first and second Salmonella-specific oligomers are the
oligomers of (a)(iv); or

SEQ ID NO:19 or SEQ ID NO:3 if the first and second Salmonella-specific oligomers are the
oligomers of (a)(vi);

(II) the second detection probe consists of the nucleotide sequence of

SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, or SEQ ID NO:50 if the first and second

Shigella-specific oligomers are the oligomers of (b)(1);

SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, or SEQ ID NO:25 if the first and second

Shigella-specific oligomers are the oligomers of (b)(i);

SEQ ID NO:27 or SEQ ID NO:23 if the first and second Skigella-specific oligomers are the
oligomers of (b)(iii);

SEQ ID NO:29 or SEQ ID NO:22 if the first and second Skigella-specific oligomers are the
oligomers of (b)(iv);

SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, or SEQ ID NO:35 if the first and second

Shigella-specific oligomers are the oligomers of (b)(v);

SEQ ID NO:38, SEQ ID NO:39, or SEQ ID NO:40 if the first and second Shigella-specific

oligomers are the oligomers of (b)(vi); or

SEQ ID NO:38, SEQ ID NO:43, or SEQ ID NO:44 if the first and second Shigella-specific

oligomers are the oligomers of (b)(vii);
(IIT) the third detection probe consists of the nucleotide sequence of

SEQ ID NO:80 or SEQ ID NO:81 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(1);

SEQ ID NO:53 or SEQ ID NO:54 if the first and second C. jejuni-specific oligomers are the
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oligomers of (c)(ii);

SEQ ID NO:57 or SEQ ID NO:58 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(iii);
SEQ ID NO:61 if the first and second C. jejuni-specific oligomers are the oligomers of (c)(iv);

SEQ ID NO:64 or SEQ ID NO:65 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(v);

SEQ ID NO:68, SEQ ID NO:69, or SEQ ID NO:70 if the first and second C. jejuni-specific

oligomers are the oligomers of (c)(vi);

SEQ ID NO:73 or SEQ ID NO:74 if the first and second C. jejuni-specific oligomers are the

oligomers of (c)(vii); or

SEQ ID NO:77 if the first and second C. jejuni-specific oligomers are the oligomers of (c¢)(viii);

and
(IV) the fourth detection probe consists of the nucleotide sequence of
SEQ ID NO:93 or SEQ ID NO:94 if the first and second C. coli-specific oligomers of (d)(i);
SEQ ID NO:84 or SEQ ID NO:85 if the first and second C. coli-specific oligomers of (d)(ii); or

SEQ ID NO:88, SEQ ID NO:89, or SEQ ID NO:90 if the first and second C. coli-specific
oligomers of (d)(iii).

61. The oligonucleotide set of claim 59 or 60, wherein

the first and second Salmonella-specific oligomers are the first and second oligomers of (a)(1);
the first and second Shigella-specific oligomers are the first and second oligomers of (b)(1);

the first and second C. jejuni-specific oligomers are the first and second oligomers of (c)(i); and
the first and second C. coli-specific oligomers are the first and second oligomers of (d)(1).

62. The oligonucleotide set of claim 61, wherein

the first detection probe consists of the nucleotide sequence of SEQ ID NO:3;

the second detection probe consists of the nucleotide sequence of SEQ ID NO:50;

the third detection probe consists of the nucleotide sequence of SEQ ID NO:81; and

the fourth detection probe consists of the nucleotide sequence of SEQ ID NO:93.

63. The oligonucleotide set of any one of claims 51 to 62, wherein each of the first through fourth

detection probes comprises a fluorescent dye compound.

64, The oligonucleotide set of claim 63, wherein each of the first through fourth detection probes

further comprises a non-fluorescent quenching dye compound.
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65. A set of oligonucleotides for determining the presence or absence of Salmonella in a sample,

said oligonucleotide set comprising;:

at least two amplification oligomers for amplifying a target region of a Salmonella target nucleic acid,
wherein the at least two amplification oligomers comprise first and second oligomers respectively comprising
target-hybridizing sequences substantially corresponding to the nucleotide sequences of: (i) SEQ ID NO:1 and
SEQ ID NO:2; (i) SEQ ID NO:4 and SEQ ID NO:5; (iii) SEQ ID NO:8 and SEQ ID NO:9; (iv) SEQID
NO:12 and SEQ ID NO:13; (v) SEQ ID NO:16 and SEQ ID NO:17; or (vi) SEQ ID NO:18 and SEQ ID NO:2.

66. The oligonucleotide set of claim 65, further comprising a detection probe comprising a target-

hybridizing sequence substantially corresponding to the nucleotide sequence of:
SEQ ID NO:3 if the first and second oligomers are the oligomers of (i);
SEQ ID NO:6 or SEQ ID NO:7 if the first and second oligomers are the oligomers of (ii);
SEQ ID NO:10 or SEQ ID NO:11 if the first and second oligomers are the oligomers of (iii) or
v);
SEQ ID NO:14 or SEQ ID NO:15 if the first and second oligomers are the oligomers of (iv); or
SEQ ID NO:19 or SEQ ID NO:3 if the first and second oligomers are the oligomers of (vi).

67. The oligonucleotide set of claim 65 or 66, wherein the first and second oligomers are the first

and second oligomers of (i).

68. The oligonucleotide set of claim 67, wherein the detection probe comprises the target-

hybridizing sequence substantially corresponding to the nucleotide sequence of SEQ ID NO:3.

69. A set of oligonucleotides for determining the presence or absence of Shigella in a sample, said

oligonucleotide set comprising:

at least two amplification oligomers for amplifying a target region of a Shigella target nucleic acid,
wherein the at least two amplification oligomers comprise first and second oligomers respectively comprising
target-hybridizing sequences substantially corresponding to the nucleotide sequences of: (i) SEQ ID NO:45
and SEQ ID NO:46; (ii) SEQ ID NO:20 and SEQ ID NO:21; (iii) SEQ ID NO:26 and SEQ ID NO:21; (iv)
SEQ ID NO:20 and SEQ ID NO:28; (v) SEQ ID NO:30 and SEQ ID NO:31; (vi) SEQ ID NO:36 and SEQ ID
NO:37; or (vii)) SEQ ID NO:41 and SEQ ID NO:42.

70. The oligonucleotide set of claim 69, further comprising a detection probe comprising a target-

hybridizing sequence substantially corresponding to the nucleotide sequence of

SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, or SEQ ID NO:50 if the first and second oligomers

are the oligomers of (1);

SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, or SEQ ID NO:25 if the first and second oligomers

are the oligomers of (ii);
SEQ ID NO:27 or SEQ ID NO:23 if the first and second oligomers are the oligomers of (iii);

SEQ ID NO:29 or SEQ ID NO:22 if the first and second oligomers are the oligomers of (iv);
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SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, or SEQ ID NO:35 if the first and second oligomers

are the oligomers of (v);

SEQ ID NO:38, SEQ ID NO:39, or SEQ ID NO:40 if the first and second oligomers are the oligomers

of (vi); or

SEQ ID NO:38, SEQ ID NO:43, or SEQ ID NO:44 if the first and second oligomers are the oligomers
of (vii).

71. The oligonucleotide set of claim 69 or 70, wherein the first and second oligomers are the first

and second oligomers of (i).

72. The oligonucleotide set of claim 71, wherein the detection probe comprises the target-

hybridizing sequence substantially corresponding to the nucleotide sequence of SEQ ID NO:50.

73. A set of oligonucleotides for determining the presence or absence of C. jejuni in a sample, said

oligonucleotide set comprising:

at least two amplification oligomers for amplifying a target region of a C. jejuni target nucleic acid,
wherein the at least two amplification oligomers comprise first and second oligomers respectively comprising
target-hybridizing sequences substantially corresponding to the nucleotide sequences of: (i) SEQ ID NO:78
and SEQ ID NO:79; (ii) SEQ ID NO:51 and SEQ ID NO:52; (iii) SEQ ID NO:55 and SEQ ID NO:56; (iv)
SEQ ID NO:59 and SEQ ID NO:60; (v) SEQ ID NO:62 and SEQ ID NO:63; (vi) SEQ ID NO:66 and SEQ ID
NO:67; (vii) SEQ ID NO:71 and SEQ ID NO:72; or (viii)) SEQ ID NO:75 and SEQ ID NO:76.

74. The oligonucleotide set of claim 73, further comprising a detection probe comprising a target-

hybridizing sequence substantially corresponding to the nucleotide sequence of
SEQ ID NO:80 or SEQ ID NO:81 if the first and second oligomers are the oligomers of (1);
SEQ ID NO:53 or SEQ ID NO:54 if the first and second oligomers are the oligomers of (ii);
SEQ ID NO:57 or SEQ ID NO:58 if the first and second oligomers are the oligomers of (iii);
SEQ ID NO:61 if the first and second oligomers are the oligomers of (iv);
SEQ ID NO:64 or SEQ ID NO:65 if the first and second oligomers are the oligomers of (v);

SEQ ID NO:68, SEQ ID NO:69, or SEQ ID NO:70 if the first and second oligomers are the oligomers
of (vi);

SEQ ID NO:73 or SEQ ID NO:74 if the first and second oligomers are the oligomers of (vii); or
SEQ ID NO:77 if the first and second oligomers are the oligomers of (viii).

75. The oligonucleotide set of claim 73 or 74, wherein the first and second oligomers are the first

and second oligomers of (i).

76. The oligonucleotide set of claim 75, wherein the detection probe comprises the target-

hybridizing sequence substantially corresponding to the nucleotide sequence of SEQ ID NO:81.
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71. A set of oligonucleotides for determining the presence or absence of C. coli in a sample, said

oligonucleotide set comprising:

at least two amplification oligomers for amplifying a target region of a C. coli target nucleic acid,
wherein the at least two amplification oligomers comprise first and second oligomers respectively comprising

target-hybridizing sequences substantially corresponding to the nucleotide sequences of
(1)  SEQIDNO:91 and SEQ ID NO:92;
(i) SEQID NO:82 and SEQ ID NO:83; or
(iii) SEQ ID NO:86 and SEQ ID NO:87.

78. The oligonucleotide set of claim 77, further comprising a detection probe comprising a target-

hybridizing sequence substantially corresponding to the nucleotide sequence of
SEQ ID NO:93 or SEQ ID NO:94 if the first and second oligomers are the oligomers of (1);
SEQ ID NO:84 or SEQ ID NO:85 if the first and second oligomers are the oligomers of (ii); or
SEQ ID NO:88, SEQ ID NO:89, or SEQ ID NO:90 if the first and second oligomers are the oligomers
of (iii).
79. The oligonucleotide set of claim 77 or 78, wherein the first and second oligomers are the first

and second oligomers of (i).

80. The oligonucleotide set of claim 79, wherein the detection probe comprises the target-

hybridizing sequence substantially corresponding to the nucleotide sequence of SEQ ID NO:93.

81. The oligonucleotide set of any one of claims 65 to 80, wherein the detection probe comprises

a fluorescent dye compound.

82, The oligonucleotide set of claim 81, wherein the detection probe further comprises a non-

fluorescent quenching dye compound.

83. A set of oligonucleotides for determining the presence or absence of at least two of

Salmonella, Shigella, C. jejuni, and C. coli in a sample, said oligonucleotide set comprising:

at least a first set of amplification oligomers for amplifying a first nucleic acid target region and a
second set of amplification oligomers for amplifying a second nucleic acid target region, wherein each of the
first and second sets of amplification oligomers has specificity for one of Salmonella, Shigella, C. jejuni, and C.
coli and said specificities of the first and second sets are different, and wherein the first and second set of

amplification oligomers are selected from the group consisting of

(a) at least two Salmonella-specific amplification oligomers for amplifying a target region of a
Salmonella target nucleic acid, wherein the at least two Sa/monella-specific amplification
oligomers comprise first and second oligomers respectively comprising target-hybridizing

sequences substantially corresponding to the nucleotide sequences of

1 SEQ ID NO:1 and SEQ ID NO:2;
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(b)

(©)

(d)

(i) SEQID NO:4 and SEQ ID NO:5;

(i11)) SEQ ID NO:8 and SEQ ID NO:9;

(iv)  SEQIDNO:12 and SEQ ID NO:13;
(v)  SEQIDNO:16 and SEQ ID NO:17; or
(vi) SEQ IDNO:18 and SEQ ID NO:2;

at least two Shigella-specific amplification oligomers for amplifying a target region of a
Shigella target nucleic acid, wherein the at least two Shigella-specific amplification oligomers
comprise first and second oligomers respectively comprising target-hybridizing sequences

substantially corresponding to the nucleotide sequences of
(1)  SEQID NO:45 and SEQ ID NO:46;

(i) SEQID NO:20 and SEQ ID NO:21;

(iii) SEQ ID NO:26 and SEQ ID NO:21;

(iv) SEQID NO:20 and SEQ ID NO:28;

(v)  SEQIDNO:30 and SEQ ID NO:31;

(vi)  SEQ ID NO:36 and SEQ ID NO:37; or

(vil) SEQID NO:41 and SEQ ID NO:42;

at least two C. jejuni-specific amplification oligomers for amplifying a target region of a C.
Jejuni target nucleic acid, wherein the at least two C. jejuni-specific amplification oligomers
comprise first and second oligomers respectively comprising target-hybridizing sequences

substantially corresponding to the nucleotide sequences of
(1)  SEQIDNO:78 and SEQ ID NO:79;

(i) SEQIDNO:51 and SEQ ID NO:52;

(iii) SEQ ID NO:55 and SEQ ID NO:56;

(iv)  SEQID NO:59 and SEQ ID NO:60;

(v)  SEQIDNO:62 and SEQ ID NO:63;

(vi) SEQ ID NO:66 and SEQ ID NO:67;

(vil) SEQID NO:71 and SEQ ID NO:72; or

(viil)) SEQ ID NO:75 and SEQ ID NO:76; and

at least two C. coli-specific amplification oligomers for amplifying a target region of a C. coli
target nucleic acid, wherein the at least two C. coli-specific amplification oligomers comprise
first and second oligomers respectively comprising target-hybridizing sequences substantially

corresponding to the nucleotide sequences of
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1 SEQ ID NO:91 and SEQ ID NO:92;
(i) SEQID NO:82 and SEQ ID NO:83; or
(i11)) SEQ ID NO:86 and SEQ ID NO:87.

84. The oligonucleotide set of claim 83, further comprising a first detection probe specific for the

first target region and a second detection probe specific for the second target region, wherein

(I)  if one of the first and second sets of amplification oligomers is the Sa/monella-specific oligomers
of (a), then the corresponding first or second detection probe comprises a target-hybridizing sequence

substantially corresponding to the nucleotide sequence of
SEQ ID NO:3 if the first and second oligomers are the oligomers of (a)(i);
SEQ ID NO:6 or SEQ ID NO:7 if the first and second oligomers are the oligomers of (a)(ii);

SEQ ID NO:10 or SEQ ID NO:11 if the first and second oligomers are the oligomers of (a)(iil) or
@(v);

SEQ ID NO:14 or SEQ ID NO:15 if the first and second oligomers are the oligomers of (a)(iv); or
SEQ ID NO:19 or SEQ ID NO:3 if the first and second oligomers are the oligomers of (a)(vi);

(II) if one of the first and second sets of amplification oligomers is the Shigella-specific oligomers of
(b), then the corresponding first or second detection probe comprises a target-hybridizing sequence substantially

corresponding to the nucleotide sequence of

SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, or SEQ ID NO:50 if the first and second

oligomers are the oligomers of (b)(1);

SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, or SEQ ID NO:25 if the first and second

oligomers are the oligomers of (b)(ii);
SEQ ID NO:27 or SEQ ID NO:23 if the first and second oligomers are the oligomers of (b)(iii);
SEQ ID NO:29 or SEQ ID NO:22 if the first and second oligomers are the oligomers of (b)(iv);

SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, or SEQ ID NO:35 if the first and second

oligomers are the oligomers of (b)(v);

SEQ ID NO:38, SEQ ID NO:39, or SEQ ID NO:40 if the first and second oligomers are the

oligomers of (b)(vi); or

SEQ ID NO:38, SEQ ID NO:43, or SEQ ID NO:44 if the first and second oligomers are the

oligomers of (b)(vii);

(IIT) if one of the first and second sets of amplification oligomers is the C. jejuni-specific oligomers of
(c), then the corresponding first or second detection probe comprises a target-hybridizing sequence substantially

corresponding to the nucleotide sequence of

SEQ ID NO:80 or SEQ ID NO:81 if the first and second oligomers are the oligomers of (¢)(i);

84
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SEQ ID NO:53 or SEQ ID NO:54 if the first and second oligomers are the oligomers of (¢)(ii);
SEQ ID NO:57 or SEQ ID NO:58 if the first and second oligomers are the oligomers of (c¢)(iii);
SEQ ID NO:61 if the first and second oligomers are the oligomers of (¢)(iv);

SEQ ID NO:64 or SEQ ID NO:65 if the first and second oligomers are the oligomers of (¢)(v);

SEQ ID NO:68, SEQ ID NO:69, or SEQ ID NO:70 if the first and second oligomers are the

oligomers of (c)(vi);

SEQ ID NO:73 or SEQ ID NO:74 if the first and second oligomers are the oligomers of (c¢)(vii);

or

SEQ ID NO:77 if the first and second oligomers are the oligomers of (¢)(viii); and

(IV) if one of the first and second sets of amplification oligomers is the C. coli-specific oligomers of

(d), then the corresponding first or second detection probe comprises a target-hybridizing sequence substantially

corresponding to the nucleotide sequence of

85.

SEQ ID NO:93 or SEQ ID NO:94 if the first and second oligomers are the oligomers of (d)(1);
SEQ ID NO:84 or SEQ ID NO:85 if the first and second oligomers are the oligomers of (d)(ii); or

SEQ ID NO:88, SEQ ID NO:89, or SEQ ID NO:90 if the first and second oligomers are the
oligomers of (d)(iii).

The oligonucleotide set of claim 83 or 84, wherein

the first and second Salmonella-specific oligomers are the first and second oligomers of (a)(1);

the first and second Shigella-specific oligomers are the first and second oligomers of (b)(i);

the first and second C. jejuni-specific oligomers are the first and second oligomers of (c)(i); and

the first and second C. coli-specific oligomers are the first and second oligomers of (d)(i).

86.

The oligonucleotide set of claim 85, wherein

the Salmonella target region-specific detection probe comprises the target-hybridizing sequence

substantially corresponding to the nucleotide sequence of SEQ ID NO:3;

the Shigella target region-specific detection probe comprises the target-hybridizing sequence

substantially corresponding to the nucleotide sequence of SEQ ID NO:50;

the C. jejuni target region-specific detection probe comprises the target-hybridizing sequence

substantially corresponding to the nucleotide sequence of SEQ ID NO:81; and

the C. coli target region-specific detection probe comprises the target-hybridizing sequence

substantially corresponding to the nucleotide sequence of SEQ ID NO:93.

&7.

The oligonucleotide set of any one of claims 83 to 86, wherein each of the first and second

detection probes comprises a fluorescent dye compound.

88.

The oligonucleotide set of claim 87, wherein each of the first and second detection probes

85
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further comprises a non-fluorescent quenching dye compound.
89. A kit comprising the oligonucleotide set as in any one of claims 51 to 88.

90. A reaction mixture comprising the oligonucleotide set as in any one of claims 51 to 88.
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A ——
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A
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A
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A
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A
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A
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A
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catagcggcc

A
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ctgtcgggac
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tgttttcccc

R
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R -
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R -
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