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METHODS OF DETECTING TRICHOMONAS VAGINALIS

1. FIELD OF THE INVENTION

[001] Compositions and methods for detecting Trichomonas vaginalis are
provided.

2. BACKGROUND

[002] The protozoan Trichomonas vaginalis is responsible for trichomoniasis,
which is a common sexually transmitted infection that can infect both men and women.
There are 7.4 million cases of trichomoniasis annually in the United States. Trichomoniasis
infections can be symptomatic or asymptomatic. See, e.g., Ginocchio et al., J. Clin.
Microbiol. 2012, 50: 2601-2608. In women, trichomoniasis is one of a range of conditions
that comprise vaginal discharge. See, e.g., Centers for Disease Control and Prevention
(CDC). CDC fact sheet: trichomoniasis. 2010. www.cdc.gov/std/trichomonas/STDFact-
Trichomoniasis.htm. Symptoms in females can include itching, burning, redness, or
soreness of the genitals, unusual odor, discomfort with urination, or a thin clear, white,
yellow, or green discharge. See id. In men, trichomoniasis may cause non-gonococcal
urethritis (NGU). Symptoms in males can include itching or burning inside the penis,
burning after ejaculation or urination, or penile discharge. See, e.g, Workowski et al.,
Centers for Disease Control and Prevention. Sexually transmitted disease treatment
guidelines, 2010. MMWR 2010;59 (RR-12):1-110; Centers for Disease Control and
Prevention. Biosafety in Microbiological and Biomedical laboratories.
www.cdc.gov/biosafety/publications/.

[003] Improved methods for detection of Trichomonas vaginalis (TV) are needed.
In particular, a highly specific, accurate, and sensitive urine- or swab-based diagnostic test

is needed.

3. SUMMARY

[004] In some embodiments, methods of detecting the presence or absence of
Trichomonas vaginalis (TV) in a sample from a subject are provided. In some
embodiments, methods of determining whether a subject has a Trichomonas vaginalis (TV)
infection are provided. In some embodiments, the methods comprise detecting the presence
or absence of the TV 40S ribosomal protein (Tv40Srp) gene or RNA in a sample from the
subject.

[005] In some embodiments, the subject has not previously been treated for TV

infection. In some embodiments, the subject has previously been treated for TV infection.
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In some embodiments, the previous treatment comprised one or more doses of
metronidazole or tinidazole. In some embodiments, the subject does not have any
symptoms of TV infection. In some embodiments, the subject has one or more symptoms of
TV infection. In some embodiments, the subject has one or more symptoms selected from
vaginitis, urethritis, and cervicitis. In some embodiments, the subject is female and has one
or more symptoms selected from itching, burning, redness, and/or soreness of the genitals;
unusual odor of the genitals; discomfort with urination; and a thin clear, white, yellow, or
green discharge. In some embodiments, the subject is pregnant. In some embodiments, the
subject is male and has one or more symptoms selected from itching and/or burning inside
the penis; burning after ejaculation and/or urination; and penile discharge.

[006] In some embodiments, the method comprises detecting an endogenous
control. In some embodiments, the endogenous control is a sample adequacy control. In
some embodiments, the endogenous control is a single-copy human gene. In some
embodiments, the endogenous control is selected from HMBS, GAPDH, beta actin, and beta
globin.

[007] In some embodiments, the method comprises detecting an exogenous control.
In some embodiments, the exogenous control is a sample processing control. In some
embodiments, the exogenous control comprises a DNA sequence that is not expected to be
present in the sample. In some embodiments, the exogenous control is a bacterial gene.

[008] In some embodiments, the method comprises PCR. In some embodiments,
the method comprises quantitative PCR. In some embodiments, the PCR reaction takes less
than 2 hours, less than 1 hour, or less than 30 minutes from an initial denaturation step
through a final extension step.

[009] In some embodiments, the the TV 40S ribosomal protein (Tv40Srp) gene
comprises the sequence of SEQ ID NO: 4. In some embodiments, the method comprises
contacting nucleic acids from the sample with a first primer pair for detecting the TV 40S
ribosomal protein (Tv40Srp) gene or RNA. In some embodiments, the method comprises
contacting nucleic acids from the sample with a second primer pair for detecting an
endogenous control. In some embodiments, the method comprises contacting nucleic acids
from the sample with a third primer pair for detecting an exogenous control.

[0010] In some embodiments, the first primer pair comprises a first primer and a
second primer, wherein the first primer comprises a sequence that is at least 90%, at least
95%, or 100% identical to at lcast 15, at least 16, at least 17, at least 18, at least 19, at least

20, at least 21, at least 22, at least 23, at least 24, or at least 25 contiguous nucleotides of
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SEQ ID NO: 4, and wherein the second primer comprises a sequence that is at least 90%, at
least 95%, or 100% complementary to at least 15, at least 16, at least 17, at least 18, at least
19, at least 20, at least 21, at least 22, at least 23, at least 24, or at least 25 contiguous
nucleotides of SEQ ID NO: 4. In some embodiments, the first primer and the second primer
cach independently comprises 0, 1, or 2 mismatches compared to SEQ ID NO: 4 or its
complement. In some embodiments, the first primer pair comprises a first primer consisting
of 15 to 30 nucleotides and a second primer consisting of 15 to 30 nucleotides. In some
embodiments, the first primer pair comprises a first primer of SEQ ID NO: 1 and a second
primer of SEQ ID NO: 2. In some embodiments, the first primer pair produces an amplicon
that is 50 to 500 nucleotides long, 50 to 400 nucleotides long, 50 to 300 nucleotides long, 50
to 200 nucleotides long, 50 to 150 nucleotides long, 100 to 300 nucleotides long, 100 to 200
nucleotides long, or 100 to 150 nucleotides long.

[0011] In some embodiments, the method comprises forming the Tv40Srp amplicon.
In some embodiments, the method comprises contacting the Tv40Srp amplicon with a first
probe capable of selectively hybridizing with the Tv40Srp amplicon. In some
embodiments, the first probe comprises a detectable label. In some embodiments, the first
probe comprises a fluorescent dye and a quencher molecule. In some embodiments, the first
probe comprises a sequence that is at least 90%, at least 95%, or 100% identical or
complementary to at least 15, at least 16, at least 17, at least 18, at least 19, at least 20, at
least 21, at least 22, at least 23, at least 24, or at least 25 contiguous nucleotides of SEQ ID
NO: 4 or SEQ ID NO: 5. In some embodiments, the first probe comprises 0, 1, or 2
mismatches compared to SEQ ID NO: 4 or its complement or compared to SEQ ID NO: 5
or its complement. In some embodiments, the first probe consists of 15 to 30 nucleotides.
In some embodiments, the first probe has the sequence of SEQ ID NO: 3.

[0012] In some embodiments, the method comprises forming an endogenous control
amplicon and/or an exogenous control amplicon. In some embodiments, the method
comprises contacting the endogenous control amplicon with a second probe capable of
selectively hybridizing with the engoenous control amplicon and/or contacting the
exogenous control amplicon with a third probe capable of selectively hybridizing with the
exoenous control amplicon. In some embodiments, the second probe and the third probe
each comprise a detectable label, wherein the detectable labels may be the same or different.
In some embodiments, the detectable labels of the second and third probes are detectably

different from the detectable label of the first probe. In some embodiments, the method
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comprises detecting the Tv40Srp gene or RNA, an endogenous control, and an exogenous
control in a single multiplex reaction.

[0013] In some embodiments, the sample is selected from a urine sample, an
endocervical swab sample, a vaginal swab sample, and a urethral swab sample.

[0014] In some embodiments, compositions comprising a first primer pair for
detecting a Trichomonas vaginalis 40S ribosomal protein (Tv40Srp) gene or RNA are
provided. In some embodiments, the composition comprises a second primer pair for
detecting an endogenous control. In some embodiments, the endogenous control is a sample
adequacy control. In some embodiments, the endogenous control is selected from HMBS,
GAPDH, beta actin, and beta globin. In some embodiments, the composition comprises a
third primer pair for detecting an exogenous control. In some embodiments, the exogenous
control is a sample processing control. In some embodiments, the exogenous control is a
bacterial gene.

[0015] In some embodiments, the first primer pair comprises a first primer and a
second primer, wherein the first primer comprises a sequence that is at least 90%, at least
95%, or 100% identical to at lcast 15, at least 16, at least 17, at least 18, at least 19, at least
20, at least 21, at least 22, at least 23, at least 24, or at least 25 contiguous nucleotides of
SEQ ID NO: 4, and wherein the second primer comprises a sequence that is at least 90%, at
least 95%, or 100% complementary to at least 15, at least 16, at least 17, at least 18, at least
19, at least 20, at lcast 21, at least 22, at least 23, at least 24, or at least 25 contiguous
nucleotides of SEQ ID NO: 4. In some embodiments, the first primer and the second primer
cach independently comprises 0, 1, or 2 mismatches compared to SEQ ID NO: 4 or its
complement. In some embodiments, the first primer pair comprises a first primer consisting
of 15 to 30 nucleotides and a second primer consisting of 15 to 30 nucleotides. In some
embodiments, the first primer pair comprises a first primer of SEQ ID NO: 1 and a second
primer of SEQ ID NO: 2.

[0016] In some embodiments, the composition comprises a first probe capable of
selectively hybridizing to a Tv40Srp amplicon produced by the first primer pair. In some
embodiments, the first probe comprises a detectable label. In some embodiments, the first
probe comprises a fluorescent dye and a quencher molecule. In some embodiments, the first
probe comprises a sequence that is at least 90%, at least 95%, or 100% identical or
complementary to at least 15, at least 16, at least 17, at least 18, at least 19, at least 20, at
least 21, at least 22, at least 23, at least 24, or at least 25 contiguous nucleotides of SEQ ID
NO: 4 or SEQ ID NO: 5. In some embodiments, the first probe comprises 0, 1, or 2
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mismatches compared to SEQ ID NO: 4 or its complement or compared to SEQ ID NO: 5
or its complement. In some embodiments, the first probe consists of 15 to 30 nucleotides.
In some embodiments, the first probe has the sequence of SEQ ID NO: 3. In some
embodiments, the Tv40Srp amplicon has the sequence of SEQ ID NO: 5.

[0017] In some embodiments, the composition comprises a second probe capable of
selectively hybridizing to an endogenous control amplicon produced by the second primer
pair. In some embodiments, the endogenous control is a sample adequacy control. In some
embodiments, the endogenous control is selected from HMBS, GAPDH, beta actin, and beta
globin. In some embodiments, the composition comprises a third probe capable of
selectively hybridizing to an exogenous control amplicon produced by the third primer pair.
In some embodiments, the exogenous control is a sample processing control. In some
embodiments, the exogenous control comprises a DNA sequence that is not expected to be
present in the sample. In some embodiments, the exogenous control is a bacterial DNA.

[0018] In some embodiments, the composition is a lyophilized composition. In
some embodiments, the composition is in solution. In some embodiments, the composition
comprises nucleic acids from a sample from a subject being tested for the presence of
absence of Trichomonas vaginalis.

[0019] In some embodiments, kits are provided comprising a first primer pair for
detecting a Trichomonas vaginalis 40S ribosomal protein (Tv40Srp) gene or RNA. In some
embodiments, the kit comprises a second primer pair for detecting an endogenous control,
wherein the primer pair for detecting Tv40Srp and the second primer pair are in the same or
different compositions in the kit. In some embodiments, the endogenous control is a sample
adequacy control. In some embodiments, the endogenous control is selected from HMBS,
GAPDH, beta actin, and beta globin. In some embodiments, the kit comprises a third
primer pair for detecting an exogenous control, wherein the third primer pair is in the same
or different composition from the primer pair for detecting Tv40Srp and the second primer
pair. In some embodiments, the exogenous control is a sample processing control. In some
embodiments, the exogenous control comprises a DNA sequence that is not expected to be
present in the sample. In some embodiments, the exogenous control is a bacterial gene.

[0020] In some embodiments, the first primer pair comprises a first primer and a
second primer, wherein the first primer comprises a sequence that is at least 90%, at least
95%, or 100% identical to at lcast 15, at least 16, at least 17, at least 18, at least 19, at least
20, at least 21, at least 22, at least 23, at least 24, or at least 25 contiguous nucleotides of

SEQ ID NO: 4, and wherein the second primer comprises a sequence that is at least 90%, at
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least 95%, or 100% complementary to at least 15, at least 16, at least 17, at least 18, at least
19, at least 20, at least 21, at least 22, at least 23, at least 24, or at least 25 contiguous
nucleotides of SEQ ID NO: 4. In some embodiments, the first primer and the second primer
cach independently comprises 0, 1, or 2 mismatches compared to SEQ ID NO: 4 or its
complement. In some embodiments, the first primer pair comprises a first primer consisting
of 15 to 30 nucleotides and a second primer consisting of 15 to 30 nucleotides. In some
embodiments, the first primer pair comprises a first primer of SEQ ID NO: 1 and a second
primer of SEQ ID NO: 2.

[0021] In some embodiments, the kit comprises a first probe capable of selectively
hybridizing to a Tv40Srp amplicon produced by the first primer pair, wherein the first probe
is in the same or different composition from one or more of the primer pairs. In some
embodiments, the first probe comprises a detectable label. In some embodiments, the first
probe comprises a fluorescent dye and a quencher molecule. In some embodiments, the first
probe comprises a sequence that is at least 90%, at least 95%, or 100% identical or
complementary to at least 15, at least 16, at least 17, at least 18, at least 19, at least 20, at
least 21, at least 22, at least 23, at least 24, or at least 25 contiguous nucleotides of SEQ ID
NO: 4 or SEQ ID NO: 5. In some embodiments, the first probe comprises 0, 1, or 2
mismatches compared to SEQ ID NO: 4 or its complement or compared to SEQ ID NO: 5
or its complement. In some embodiments, the first probe consists of 15 to 30 nucleotides.
In some embodiments, the first probe has the sequence of SEQ ID NO: 3. In some
embodiments, the Tv40Srp amplicon has the sequence of SEQ ID NO: 5.

[0022] In some embodiments, the kit comprises a second probe capable of
selectively hybridizing to an endogenous control amplicon produced by the second primer
pair, wherein the second probe is in the same or different composition from one or more of
the primer pairs. In some embodiments, the kit comprises a third probe capable of
selectively hybridizing to an exogenous control amplicon produced by the third primer pair,
wherein the third probe is in the same or different composition from one or more of the
primer pairs.

[0023] In some embodiments, the kit comprises ANTPs and/or a thermostable
polymerase. In some embodiments, the kit comprises one or more lyophilized
compositions.

[0024] In some embodiments, a primer is provided, wherein the primer consists of
the sequence of SEQ ID NO: 1, wherein the primer comprises at least one modified

nucleotide. In some embodiments, a primer is provided, wherein the primer consists of the
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sequence of SEQ ID NO: 2, wherein the primer comprises at least one modified nucleotide.
In some embodiments, a probe is provided, wherein the probe consists of the sequence of
SEQ ID NO: 3, wherein the probe comprises at least one modified nucleotide and/or a
detectable label. In some embodiments, the probe comprises a fluorescent dye and a
quencher molecule. In some embodiments, the probe is a fluorescence resonance energy
transfer (FRET) probe. In some embodiments, the probe comprises at least one modified
nucleotide.

[0025] In some embodiments, a composition is provided, wherein the composition
comprises a first primer consisting of the sequence of SEQ ID NO: 2 and a second primer
consisting of the sequence of SEQ ID NO: 3, wherein the first primer and the second primer
each comprises at least one modified nucleotide. In some embodiments, the composition
comprises a probe consisting of the sequence of SEQ ID NO: 3, wherein the probe
comprises at least one modified nucleotide and/or a detectable label. In some embodiments,
the probe comprises a fluorescent dye and a quencher molecule. In some embodiments, the
probe is a fluorescence resonance energy transfer (FRET) probe. In some embodiments, the
probe comprises at least one modified nucleotide. In some embodiments, the composition is
a lyophilized composition. In some embodiments, the composition is in solution. In some
embodiments, the composition comprises nucleic acids of a sample from a subject.

[0026] Further embodiments and details of the inventions are described below.

4. DETAILED DESCRIPTION

4.1. Definitions

[0027] To facilitate an understanding of the present invention, a number of terms
and phrases are defined below:

[0028] As used herein, the terms “detect”, “detecting” or “detection” may describe
cither the general act of discovering or discerning or the specific observation of a detectably
labeled composition.

[0029] As used herein, the term “detectably different” refers to a set of labels (such
as dyes) that can be detected and distinguished simultaneously.

[0030] As used herein, the terms “patient” and “subject” are used interchangeably to
refer to a human. In some embodiments, the methods described herein may be used on
samples from non-human animals.

[0031] “Trichomonas vaginalis™ refers to the protozoan responsible for

trichomoniasis, a common sexually transmitted infection that can infect both men and
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women. Trichomoniasis may be symptomatic or asymptomatic. Symptoms of
trichomoniasis include, but are not limited to, vaginitis, urethritis, and cervicitis. Symptoms
in females include, but are not limited to, itching, burning, redness, or soreness of the
genitals, unusual odor, discomfort with urination, or a thin clear, white, yellow, or green
discharge. Symptoms in males include, but are not limited to, itching or burning inside the

penis, burning after ejaculation or urination, or penile discharge.

29 & 29 &

[0032] As used herein, the terms “oligonucleotide,” “polynucleotide,” “nucleic acid
molecule,” and the like, refer to nucleic acid-containing molecules, including but not limited
to, DNA or RNA. The term encompasses sequences that include any of the known base
analogs of DNA and RNA including, but not limited to, 4-acetylcytosine, 8-hydroxy-N6-
methyladenosine, aziridinylcytosine, pseudoisocytosine, 5-(carboxyhydroxylmethyl) uracil,
S-fluorouracil, 5-bromouracil, 5-carboxymethylaminomethyl-2-thiouracil, 5-carboxymethyl-
aminomethyluracil, dihydrouracil, inosine, N6-isopentenyladenine, 1-methyladenine, 1-
methylpseudouracil, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine,
2-methyladenine, 2-methylguanine, 3-methylcytosine, S-methylcytosine, N6-methyladenine,
7-methylguanine, S-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil,
beta-D-mannosylqueosine, 5'-methoxycarbonylmethyluracil, 5-methoxyuracil,
2-methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid methylester,
uracil-5-oxyacetic acid, oxybutoxosine, pseudouracil, queosine, 2-thiocytosine, 5-methyl-
2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, N-uracil-5-oxyacetic acid
methylester, uracil-5-oxyacetic acid, pseudouracil, queosine, 2-thiocytosine, and
2,6-diaminopurine.

[0033] As used herein, the term “oligonucleotide,” refers to a single-stranded
polynucleotide having fewer than 500 nucleotides. In some embodiments, an
oligonucleotide is 8 to 200, 8 to 100, 12 to 200, 12 to 100, 12 to 75, or 12 to 50 nucleotides
long. Oligonucleotides may be referred to by their length, for example, a 24 residue
oligonucleotide may be referred to as a “24-mer.”

[0034] As used herein, the term “complementary” to a target gene (or target region
thereof), and the percentage of “complementarity” of the probe sequence to the target gene
sequence is the percentage “identity” to the sequence of target gene or to the reverse
complement of the sequence of the target gene. In determining the degree of
“complementarity” between probes used in the compositions described herein (or regions

thereof) and a target gene, such as those disclosed herein, the degree of “complementarity”

is expressed as the percentage identity between the sequence of the probe (or region thereof)



WO 2016/010519 PCT/US2014/046653

and sequence of the target gene or the reverse complement of the sequence of the target
gene that best aligns therewith. The percentage is calculated by counting the number of
aligned bases that are identical as between the 2 sequences, dividing by the total number of
contiguous nucleotides in the probe, and multiplying by 100. When the term
“complementary” is used, the subject oligonucleotide is at least 90% complementary to the
target molecule, unless indicated otherwise. In some embodiments, the subject
oligonucleotide is at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at
least 96%, at least 97%, at least 98%, at least 99%, or 100% complementary to the target
molecule.

[0035] A “primer” or “probe” as used herein, refers to an oligonucleotide that
comprises a region that is complementary to a sequence of at least 8 contiguous nucleotides
of a target nucleic acid molecule, such as DNA (e.g., a target gene) or an mRNA (or a DNA
reverse-transcribed from an mRNA). In some embodiments, a primer or probe comprises a
region that is complementary to a sequence of at least 9, at least 10, at least 11, at least 12,
at least 13, at least 14, at lcast 15, at least 16, at least 17, at least 18, at least 19, at least 20,
at least 21, at least 22, at lcast 23, at least 24, at least 25, at least 26, at least 27, at least 28,
at least 29, or at least 30 contiguous nucleotides of a target molecule. When a primer or
probe comprises a region that is “complementary to at least x contiguous nucleotides of a
target molecule,” the primer or probe is at least 95% complementary to at least x contiguous
nucleotides of the target molecule. In some embodiments, the primer or probe is at least
96%, at least 97%, at least 98%, at least 99%, or 100% complementary to the target
molecule.

[0036] The term “nucleic acid amplification,” encompasses any means by which
at least a part of at least one target nucleic acid is reproduced, typically in a template-
dependent manner, including without limitation, a broad range of techniques for amplifying
nucleic acid sequences, either linearly or exponentially. Exemplary means for performing
an amplifying step include polymerase chain reaction (PCR), ligase chain reaction (LCR),
ligase detection reaction (LDR), multiplex ligation-dependent probe amplification (MLPA),
ligation followed by Q-replicase amplification, primer extension, strand displacement
amplification (SDA), hyperbranched strand displacement amplification, multiple
displacement amplification (MDA), nucleic acid strand-based amplification (NASBA), two-
step multiplexed amplifications, rolling circle amplification (RCA), and the like, including
multiplex versions and combinations thereof, for example but not limited to, OLA/PCR,

PCR/OLA, LDR/PCR, PCR/PCR/LDR, PCR/LDR, LCR/PCR, PCR/LCR (also known as
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combined chain reaction--CCR), digital amplification, and the like. Descriptions of such
techniques can be found in, among other sources, Ausbel et al.; PCR Primer: A Laboratory
Manual, Diffenbach, Ed., Cold Spring Harbor Press (1995); The Electronic Protocol Book,
Chang Bioscience (2002); Msuih et al., J. Clin. Micro. 34:501-07 (1996); The Nucleic Acid
Protocols Handbook, R. Rapley, ed., Humana Press, Totowa, N.J. (2002); Abramson ¢t al.,
Curr Opin Biotechnol. 1993 Feb.;4(1):41-7, U.S. Pat. No. 6,027,998; U.S. Pat. No.
6,605,451, Barany et al., PCT Publication No. WO 97/31256; Wenz et al., PCT Publication
No. WO 01/92579; Day et al., Genomics, 29(1): 152-162 (1995), Ehrlich et al., Science
252:1643-50 (1991); Innis et al., PCR Protocols: A Guide to Methods and Applications,
Academic Press (1990); Favis et al., Nature Biotechnology 18:561-64 (2000); and Rabenau
et al., Infection 28:97-102 (2000); Belgrader, Barany, and Lubin, Development of a
Multiplex Ligation Detection Reaction DNA Typing Assay, Sixth International Symposium
on Human Identification, 1995 (available on the world wide web at:
promega.com/gencticidproc/ussymp6proc/blegrad.html); LCR Kit Instruction Manual, Cat.
#200520, Rev. #050002, Stratagene, 2002; Barany, Proc. Natl. Acad. Sci. USA 88:188-93
(1991); Bi and Sambrook, Nucl. Acids Res. 25:2924-2951 (1997); Zirvi et al., Nucl. Acid
Res. 27:e40i-viii (1999); Dean et al., Proc Natl Acad Sci USA 99:5261-66 (2002); Barany
and Gelfand, Gene 109:1-11 (1991); Walker et al., Nucl. Acid Res. 20:1691-96 (1992);
Polstra et al., BMC Inf. Dis. 2:18- (2002); Lage et al., Genome Res. 2003 Feb.;13(2):294-
307, and Landegren et al., Science 241:1077-80 (1988), Demidov, V., Expert Rev Mol
Diagn. 2002 Nov.;2(6):542-8., Cook et al., ] Microbiol Methods. 2003 May;53(2):165-74,
Schweitzer et al., Curr Opin Biotechnol. 2001 Feb.;12(1):21-7, U.S. Pat. No. 5,830,711,
U.S. Pat. No. 6,027,889, U.S. Pat. No. 5,686,243, PCT Publication No. WO0056927A3, and
PCT Publication No. WO9803673A1.

[0037] In some embodiments, amplification comprises at least one cycle of the
sequential procedures of: annealing at least one primer with complementary or substantially
complementary sequences in at least one target nucleic acid; synthesizing at least one strand
of nucleotides in a template-dependent manner using a polymerase; and denaturing the
newly-formed nucleic acid duplex to separate the strands. The cycle may or may not be
repeated. Amplification can comprise thermocycling or can be performed isothermally.

[0038] Unless otherwise indicated, the term “hybridize” is used herein refer to
“specific hybridization” which is the binding, duplexing, or hybridizing of a nucleic acid
molecule preferentially to a particular nucleotide sequence, in some embodiments, under

stringent conditions. The term “stringent conditions” refers to conditions under which a

10
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probe will hybridize preferentially to its target sequence, and to a lesser extent to, or not at
all to, other sequences. A “stringent hybridization” and “stringent hybridization wash
conditions” in the context of nucleic acid hybridization (e.g., as in array, Southern, or
Northern hybridization) are sequence-dependent and are different under different
environmental parameters. An extensive guide to the hybridization of nucleic acids is found
in, e.g., Tijssen (1993) Laboratory Techniques in Biochemistry and Molecular Biology--
Hybridization with Nucleic Acid Probes part I, Ch. 2, “Overview of principles of
hybridization and the strategy of nucleic acid probe assays,” Elsevier, NY (“Tijssen”).
Generally, highly stringent hybridization and wash conditions for filter hybridizations are
selected to be about 5° C. lower than the thermal melting point (Ty,) for the specific
sequence at a defined ionic strength and pH. The T,, is the temperature (under defined ionic
strength and pH) at which 50% of the target sequence hybridizes to a perfectly matched
probe. Very stringent conditions are selected to be equal to the T, for a particular probe.
Dependency of hybridization stringency on buffer composition, temperature, and probe
length are well known to those of skill in the art (see, e.g., Sambrook and Russell (2001)
Molecular Cloning: A Laboratory Manual (3rd ed.) Vol. 1-3, Cold Spring Harbor
Laboratory, Cold Spring Harbor Press, NY).

[0039] A “sample,” as used herein, includes urine samples (including samples
derived from urine samples), endocervical swabs, and patient-collected vaginal swabs, and
other types of human samples. In some embodiments, a urine sample is a “first catch” urine
sample, which is a sample taken as a subject first begins to urinate. As used herein, urine
samples include, but are not limited to, whole urine, a sample comprising cells from a urine
sample, a sample comprising the cell pellet isolated by centrifugation of a urine sample, a
sample comprising cells isolated by filtration of a urine sample, and the like. In some
embodiments, a urine sample comprises a buffer, such as a preservative. In some
embodiments, a sample is a human sample other than a urine sample, such as an
endocervical swab or a vaginal swab, including a patient-collected vaginal swab, and a
urethral swab. In some embodiments, a swab sample comprises a buffer, such as a
preservative.

[0040] An “endogenous control,” as used herein refers to a moiety that is naturally
present in the sample to be used for detection. In some embodiments, an endogenous
control is a “sample adequacy control” (SAC), which may be used to determine whether

there was sufficient sample used in the assay, or whether the sample comprised sufficient
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biological material, such as cells. In some embodiments, an SAC is a single copy human
gene. In some embodiments, an endogenous control, such as an SAC, is selected that can be
detected in the same manner as the target gene is detected and, in some embodiments,
simultaneously with the target gene.

[0041] An “exogenous control,” as used herein, refers to a moiety that is added to a
sample or to an assay, such as a “sample processing control” (SPC). In some embodiments,
an exogenous control is included with the assay reagents. An exogenous control is typically
selected that is not expected to be present in the sample to be used for detection, or is
present at very low levels in the sample such that the amount of the moiety naturally present
in the sample is either undetectable or is detectable at a much lower level than the amount
added to the sample as an exogenous control. In some embodiments, an exogenous control
comprises a nucleotide sequence that is not expected to be present in the sample type used
for detection of the target gene. In some embodiments, an exogenous control comprises a
nucleotide sequence that is not known to be present in the species from whom the sample is
taken. In some embodiments, an exogenous control comprises a nucleotide sequence from a
different species than the subject from whom the sample was taken. In some embodiments,
an exogenous control comprises a nucleotide sequence that is not known to be present in
any species. In some embodiments, an exogenous control is selected that can be detected in
the same manner as the target gene is detected and, in some embodiments, simultaneously
with the target gene. In some embodiments, an exogenous control is a bacterial DNA. In
some embodiments, the bacterium is a species not expected to be found in the sample type
being tested.

[0042] In the sequences herein, “U” and “T” are used interchangeably, such that
both letters indicate a uracil or thymine at that position. One skilled in the art will
understand from the context and/or intended use whether a uracil or thymine is intended
and/or should be used at that position in the sequence. For example, one skilled in the art
would understand that native RNA molecules typically include uracil, while native DNA
molecules typically include thymine. Thus, where an RNA sequence includes “T”, one
skilled in the art would understand that that position in the native RNA is likely a uracil.

[0043] In the present disclosure, “a sequence selected from” encompasses both “one
sequence selected from” and “one or more sequences selected from.” Thus, when “a
sequence selected from” is used, it is to be understood that one, or more than one, of the

listed sequences may be chosen.

12



WO 2016/010519 PCT/US2014/046653

4.2. Detecting Trichomonas vaginalis

[0044] The present inventors have developed an assay for detecting Trichomonas
vaginalis (TV). In some embodiments, the assay comprises detecting the TV 40S ribosomal
protein (Tv40Srp) gene. In some embodiments, the assay comprises detecting RNA
transcribed from the TV 40S ribosomal protein (Tv40Srp) gene. The present assay relies on
the polymerase chain reaction (PCR), and can be carried out in a substantially automated
manner using a commercially available nucleic acid amplification system. Exemplary
nonlimiting nucleic acid amplification systems that can be used to carry out the methods of
the invention include the GeneXpert®™ system, a GeneXpert® Infinity system, and a
Smartcycler System (Cepheid, Sunnyvale, CA). The present assay can be completed in
under 3 hours, and in some embodiments, under 2 hours, using an automated system, for

example, the GeneXpert® system.

4.2.1. General methods

[0045] Compositions and methods for detecting Trichomonas vaginalis (TV) are
provided. In some embodiments, the method comprises detecting the TV 40S ribosomal
protein (Tv40Srp) gene.

[0046] In some embodiments, a method of detecting Trichomonas vaginalis (TV) in
a subject comprises detecting the presence of the TV 40S ribosomal protein (Tv40Srp) gene
in a sample from the subject. In some embodiments, the sample is selected from a urine
sample, an endocervical swab, and a vaginal swab. In some embodiments, the urine sample
is a first catch urine sample.

[0047] In some embodiments, a method of detecting TV further comprises detecting
at least one endogenous control, such as a sample adequacy control (SAC). In some
embodiments, a method of detecting TV further comprises detecting at least one exogenous
control, such as a sample processing control (SPC). In some embodiments, a method of
detecting TV further comprises detecting at least one endogenous control and at least one
exogenous control.

[0048] In some embodiments, a method of detecting TV comprises detecting the TV
408 ribosomal protein (Tv40Srp) gene in a sample. In some embodiments, a method of
detecting TV further comprises detecting a sample adequacy control (SAC), such as a single
copy human gene. In some embodiments, a method of detecting TV further comprises

detecting a sample processing control (SPC), such as an exogenously added bacterial DNA.
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In some embodiments, a method of detecting TV further comprises detecting an SAC and an
SPC.

[0049] In the present disclosure, the term “target gene” is used for convenience to
refer to the TV 40S ribosomal protein (Tv40Srp) gene, and also to exogenous and/or
endogenous controls. Thus, it is to be understood that when a discussion is presented in
terms of a target gene, that discussion is specifically intended to encompass the TV 40S
ribosomal protein (Tv40Srp) gene, the endogenous control(s) (e.g., SAC), and the
exogenous control(s) (e.g., SPC).

[0050] In some embodiments, the presence of the TV 40S ribosomal protein
(Tv40Srp) gene is detected in a urine sample. In some embodiments, the target gene is
detected in a urine sample to which a buffer (such as a preservative) has been added. In
some embodiments, the buffer is added to a urine sample at a ratio of 1:1, 1:2, 1:3, 1:4, 1:5,
1:6, 1:7, 1:8, 1:9, or 1:10 buffer:urine. In some embodiments, the presence of the TV 40S
ribosomal protein (Tv40Srp) gene is detected in an endocervical swab sample or a vaginal
swab sample. In some embodiments, the vaginal swab is a patient-collected vaginal swab.
In some embodiments, the target gene is detected in an endocervical swab sample or a
vaginal swab sample that has been placed in a buffer (such as a preservative). In some
embodiments, a swab is placed in 1 mL, 2 mL, 2.5 mL of buffer.

[0051] In some embodiments, detection of the TV 40S ribosomal protein (Tv40Srp)
gene in a sample from a subject indicates the presence of Trichomonas vaginalis in the
subject. In some embodiments, the detecting is done quantitatively. In other embodiments,
the detecting is done qualitatively. In some embodiments, detecting a target gene comprises
forming a complex comprising a polynucleotide and a nucleic acid selected from a target
gene, a DNA amplicon of a target gene, and a complement of a target gene. In some
embodiments, detecting a target gene comprises PCR. In some embodiments, detecting a
target gene comprises quantitative PCR or real-time PCR. In some embodiments, a sample
adequacy control (SAC) and/or a sample processing control (SPC) is detected in the same
assay as the target gene. In some embodiments, if the TV 408 ribosomal protein (Tv40Srp)
gene is detected, TV is considered to be detected even if the SPC and/or SAC are not
detected in the assay. In some embodiments, if the TV 40S ribosomal protein (Tv40Stp)
gene is not detected, TV is considered to be not detected only if the SPC and SAC are also
detected in the assay.

[0052] In some embodiments, the presence of the TV 40S ribosomal protein

(Tv40Srp) gene can be measured in samples collected at one or more times from a subject to
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monitor treatment for TV infection in the subject. Treatments include, but are not limited
to, a single dose or multiple doses of metronidazole or tinidazole. In some embodiments, a
subject with a history of TV infection is monitored for recurrence of TV by detecting the
presence or absence of the TV 40S ribosomal protein (Tv40Sp) gene at regular or semi-
regular intervals. In some such embodiments, the patient is monitored by detecting the
presence or absence of the TV 40S ribosomal protein (Tv40Stp) gene at least once per
month, at least once every two months, at least once every three months, at least once every
four months, at least once every five months, at least once every six months, at least once
every nine months, at least once per year, or at least once every two years.

[0053] In some embodiments, the present assay may be used as part of routine
and/or preventative healthcare for a subject. That is, in some embodiments, the present
assay may be used to test an individual for TV infection whether or not the individual has
exhibited symptoms of TV infection or has a history of TV infection. In some
embodiments, the present assay is used to detect TV infection in subjects who are pregnant
and/or who are attempting to become pregnant. In some instances, pregnant women with
TV are more likely to experience pre-term delivery and/or have babies with low birth
weight (less than 5.5 pounds).

[0054] In some embodiments, a sample to be tested is a urine sample (such as a first
catch urine sample), or is derived from a urine sample. In some embodiments, a buffer
(such as a preservative) is added to the urine sample. In some embodiments, the buffer is
added to the urine sample within 1 hour, within 2 hours, within 3 hours, within 4 hours,
within 5 hours, within 6 hours, within 7 hours, or within § hours of sample collection.

[0055] In some embodiments, a sample to be tested is an endocervical swab sample
or a vaginal swab sample. In some embodiments, the swab is placed in a buffer. In some
embodiments, the swab is immediately placed in the buffer. In some embodiments, the
swab is placed in the buffer within 1 hour, within 2 hours, within 3 hours, within 4 hours,
within 5 hours, within 6 hours, within 7 hours, or within § hours of sample collection.

[0056] In some embodiments, less than 5 ml, less than 4 ml, less than 3 ml, less than
2 ml, less than 1 ml, or less than 0.75 ml of urine are used in the present methods. In some
embodiments, 0.1 ml to 1 ml of urine is used in the present methods.

[0057] In some embodiments, the sample to be tested is another bodily fluid, such
as blood, sputum, mucus, saliva, vaginal or penile discharge, semen, etc.

[0058] The clinical sample to be tested is, in some embodiments, fresh (i.e., never

frozen). In other embodiments, the sample is a frozen specimen. In some embodiments, the
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sample is a tissue sample, such as a formalin-fixed paraffin embedded sample. In some
embodiments, the sample is a liquid cytology sample.

[0059] In some embodiments, the sample to be tested is obtained from an individual
who has one or more symptoms of TV infection. Nonlimiting exemplary symptoms of TV
infection include vaginitis, urethritis, and cervicitis; in females: itching, burning, redness, or
soreness of the genitals, unusual odor, discomfort with urination, and a thin clear, white,
yellow, or green discharge; and in males: itching or burning inside the penis, burning after
ejaculation or urination, and penile discharge. In some embodiments, the sample to be
tested is obtained from an individual who has previously been diagnosed with TV infection.
In some such embodiments, the individual is monitored for recurrence of TV infection.

[0060] In some embodiments, methods described herein can be used for routine
screening of healthy individuals with no risk factors. In some embodiments, methods
described herein are used to screen asymptomatic individuals, for example, during routine
or preventative care. In some embodiments, methods described herein are used to screen
women who are pregnant or who are attempting to become pregnant.

[0061] In some embodiments, the methods described herein can be used to assess
the effectiveness of a treatment for TV infection in a patient.

[0062] In some embodiments, use of the the TV 40S ribosomal protein (Tv40Srp)
gene for detecting TV infection is provided. In some embodiments, use of the the TV 40S
ribosomal protein (Tv40Srp) gene for monitoring recurrence of TV infection is provided.

[0063] In any of the embodiments described herein, the TV 40S ribosomal protein
(Tv40Srp) gene may be detected in the same assay reaction as a sample processing control
(SPC) and/or sample adequacy control (SAC).

[0064] In some embodiments, a method of facilitating detection of TV infection in a
subject is provided. Such methods comprise detecting the presence or absence of the TV
408 ribosomal protein (Tv40Srp) gene in a sample from the subject. In some embodiments,
information concerning the presence or absence of the TV 40S ribosomal protein (Tv40Srp)
gene in the sample from the subject is communicated to a medical practitioner. A “medical
practitioner,” as used herein, refers to an individual or entity that diagnoses and/or treats
patients, such as a hospital, a clinic, a physician’s office, a physician, a nurse, or an agent of
any of the aforementioned entities and individuals. In some embodiments, detecting the
presence or absence of TV 40S ribosomal protein (Tv40Srp) gene is carried out at a
laboratory that has received the subject’s sample from the medical practitioner or agent of

the medical practitioner. The laboratory carries out the detection by any method, including
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those described herein, and then communicates the results to the medical practitioner. A
result is “communicated,” as used herein, when it is provided by any means to the medical
practitioner. In some embodiments, such communication may be oral or written, may be by
telephone, in person, by e-mail, by mail or other courier, or may be made by directly
depositing the information into, e.g., a database accessible by the medical practitioner,
including databases not controlled by the medical practitioner. In some embodiments, the
information is maintained in electronic form. In some embodiments, the information can be
stored in a memory or other computer readable medium, such as RAM, ROM, EEPROM,
flash memory, computer chips, digital video discs (DVD), compact discs (CDs), hard disk
drives (HDD), magnetic tape, etc.

[0065] In some embodiments, methods of detecting TV are provided. In some
embodiments, methods of diagnosing TV infection are provided. In some embodiments, the
method comprises obtaining a sample from a subject and providing the sample to a
laboratory for detection of the TV 40S ribosomal protein (Tv40Srp) gene in the sample. In
some embodiments, the method further comprises receiving a communication from the
laboratory that indicates the presence or absence of the TV 40S ribosomal protein (Tv40Srp)
gene in the sample. A “laboratory,” as used herein, is any facility that detects the target
gene in a sample by any method, including the methods described herein, and communicates
the result to a medical practitioner. In some embodiments, a laboratory is under the control
of a medical practitioner. In some embodiments, a laboratory is not under the control of the
medical practitioner.

[0066] When a laboratory communicates the result of detecting the presence or
absence of the TV 40S ribosomal protein (Tv40Srp) gene to a medical practitioner, in some
embodiments, the laboratory indicates whether or not the TV 40S ribosomal protein
(Tv40Srp) gene was detected in the sample. In some embodiments, the laboratory indicates
whether the sample comprises Trichomonas vaginalis (TV), by indicating, for example,
“TV positive” or “TV negative” or “TV present” or “TV absent,” and the like.

[0067] As used herein, when a method relates to detecting TV, determining the
presence of TV, monitoring for TV, and/or diagnosing TV infection, the method includes
activities in which the steps of the method are carried out, but the result is negative for the
presence of TV. That is, detecting, determining, monitoring, and diagnosing TV or TV
infection include instances of carrying out the methods that result in either positive or

negative results.
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[0068] In some embodiments, at least one endogenous control (e.g., an SAC) and/or
at least one exogenous control (e.g., an SPC) are detected simultaneously with the TV 40S

ribosomal protein (Tv40Srp) gene in a single reaction.

4.2.2. Exemplary controls

[0069] In some embodiments, an assay described herein comprises detecting the TV
40S ribosomal protein (Tv40Srp) gene and at least one endogenous control. In some
embodiments, the endogenous control is a sample adequacy control (SAC). In some such
embodiments, if the TV 40S ribosomal protein (Tv40Srp) gene is not detected in a sample,
and the SAC is also not detected in the sample, the assay result is considered “invalid”
because the sample may have been insufficient. While not intending to be bound by any
particular theory, an insufficient sample may be too dilute, contain too little cellular
material, contain an assay inhibitor, etc. In some embodiments, the failure to detect an SAC
may indicate that the assay reaction failed. In some embodiments, an endogenous control
(such as an SAC) is a single-copy human gene. Nonlimiting exemplary SACs include
human hydroxymethyl-bilane synthase (HMBS), glyceraldehyde-3-phosphate
dehydrogenase (GAPDH), beta actin, beta2-microglobin, cyclooxygenase 1, hypoxanthine
phosphoribosyl-transferase, porphobilinogen deaminase, and the transferrin receptor.

[0070] In some embodiments, an assay described herein comprises detecting the TV
408 ribosomal protein (Tv40Srp) gene and at least one exogenous control. In some
embodiments, the exogenous control is a sample processing control (SPC). In some such
embodiments, if the TV 40S ribosomal protein (Tv40Srp) gene is not detected in a sample,
and the SPC is also not detected in the sample, the assay result is considered “invalid”
because there may have been an error in sample processing, including but not limited to,
failure of the assay. Nonlimiting exemplary errors in sample processing include, inadequate
sample processing, the presence of an assay inhibitor, compromised reagents, etc. In some
embodiments, an exogenous control (such as an SPC) is added to a sample. In some
embodiments, an exogenous control (such as an SPC) is added during performance of an
assay, such as with one or more buffers or reagents. In some embodiments, when a
GeneXpert® system is to be used, the SPC is included in the GeneXpert® cartridge. In
some embodiments, an exogenous control (such as an SPC) is a DNA sequence that is not
expected to be present in the sample being assayed. Nonlimiting exemplary SPCs include

bacterial genes not expected to be present in the sample being assayed.
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[0071] In some embodiments, an endogenous control and/or an exogenous control is
detected contemporaneously, such as in the same assay, as detection of the TV 40S
ribosomal protein (Tv40Srp) gene in a sample. In some embodiments, an assay comprises
reagents for detecting the TV 40S ribosomal protein (Tv40Srp) gene, an exogenous control,
and an endogenous control simultancously in the same assay reaction. In some such
embodiments, for example, an assay reaction comprises a primer set for amplifying the TV
40S ribosomal protein (Tv40Srp) gene, a primer set for amplifying an endogenous control,
and a primer set for amplifying an exogenous control, and labeled probes for detecting the

amplification products (such as, for example, TaqMan® probes).

4.2.3. Exemplary sample preparation

4.2.3.1. Exemplary buffers

[0072] In some embodiments, a buffer is added to a urine sample. In some
embodiments, the buffer is added within one hour, two hours, three hours, or six hours of
the time the urine sample was collected (e.g., voided). In some embodiments, a buffer is
added to the urine sample within one hour, two hours, three hours, or six hours before the
sample is analyzed by the methods described herein.

[0073] In some embodiments, a swab sample is placed in a buffer. In some
embodiments, the swab sample is placed in the buffer within one hour, two hours, three
hours, or six hours of the time the swab sample was collected. In some embodiments, the
swab sample is placed in a buffer within one hour, two hours, three hours, or six hours
before the sample is analyzed by the methods described herein.

[0074] Non-limiting exemplary commercial buffers include PreservCyt
(Hologic, Bedford, MA), SurePath (BD, Franklin Lakes, NJ), and CyMol (Copan
Diagnostics, Murrietta, CA).

4.2.3.2. Exemplary DNA preparation

[0075] Sample DNA can be prepared by any appropriate method. In some
embodiments, target DNA is prepared by contacting a sample with a lysis buffer and
binding DNA to a DNA binding substrate, such as a glass or silica substrate. The binding
substrate may have any suitable form, such as a particulate, porous solid, or membrane
form. For example, the support may comprise hydroxycellulose, glass fiber, cellulose,
nitrocellulose, zirconium hydroxide, titanium (IV) oxide, silicon dioxide, zirconium silicate,
or silica particles (e.g., see U.S. Patent No. 5,234,809). Many such DNA binding substrates

are known in the art.
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[0076] In some embodiments, DNA is detected in a lysate without first isolating
or separating the DNA. In some some embodiments, the sample is subject to a lysis step to
release the DNA. Non-limiting exemplary lysis methods include sonication (for example,
for 2-15 seconds, 8-18 pum at 36 kHz); chemical lysis, for example, using a detergent; and
various commercially available lysis reagents. In some embodiments, DNA is detected are
measured in a sample in which DNA has been isolated or separated from at least some other
cellular components.

[0077] When the methods discussed herein indicate that a target gene is
detected, such detection may be carried out on a complement of a target gene instead of, or
in addition to, the target gene sequence shown herein. In some embodiments, when the
complement of a target gene is detected, a polynucleotide for detection is used that is
complementary to the complement of the target gene. In some some embodiments, a
polynucleotide for detection comprises at least a portion that is at least 90%, at least 95%, or
100% identical in sequence to the target gene, although it may comprise modified

nucleotides.

4.2.4. Exemplary analytical methods

[0078] As described above, methods are presented for detecting Trichomonas
vaginalis. The methods comprise detecting the presence of the TV 40S ribosomal protein
(Tv40Srp) gene in a sample from a subject. In some embodiments, the method further
comprises detecting at least one endogenous control (such as an SAC) and/or at least one
exogenous control (such as an SPC). In some embodiments, detection of the TV 40S
ribosomal protein (Tv40Srp) gene indicates the presence of TV, even if the endogenous
control and/or exogenous control is not detected in the assay. In some embodiments, if the
TV 408 ribosomal protein (Tv40Srp) gene is not detected, the result is considered to be
negative for TV only if the controls are detected. In some embodiments, if the TV 40S
ribosomal protein (Tv40Srp) gene is not detected, the result is considered to be negative for
TV only if the endogenous control and exogenous control are detected.

[0079] Any analytical procedure capable of permitting specific detection of a target
gene may be used in the methods herein presented. Exemplary nonlimiting analytical
procedures include, but are not limited to, nucleic acid amplification methods, PCR
methods, isothermal amplification methods, and other analytical detection methods known

to those skilled in the art.
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[0080] In some embodiments, the method of detecting a target gene, such as the TV
40S ribosomal protein (Tv40Srp) gene, comprises amplifying the gene and/or a complement
thereof. Such amplification can be accomplished by any method. Exemplary methods
include, but are not limited to, isothermal amplification, real time PCR, endpoint PCR, and
amplification using T7 polymerase from a T7 promoter annealed to a DNA, such as
provided by the SenseAmp Plus™ Kit available at Implen, Germany.

[0081] When a target gene is amplified, in some embodiments, an amplicon of the
target gene is formed. An amplicon may be single stranded or double-stranded. In some
embodiments, when an amplicon is single-stranded, the sequence of the amplicon is related
to the target gene in either the sense or antisense orientation. In some embodiments, an
amplicon of a target gene is detected rather than the target gene itself. Thus, when the
methods discussed herein indicate that a target gene is detected, such detection may be
carried out on an amplicon of the target gene instead of, or in addition to, the target gene
itself. In some embodiments, when the amplicon of the target gene is detected rather than
the target gene, a polynucleotide for detection is used that is complementary to the
complement of the target gene. In some embodiments, when the amplicon of the target gene
is detected rather than the target gene, a polynucleotide for detection is used that is
complementary to the target gene. Further, in some embodiments, multiple polynucleotides
for detection may be used, and some polynucleotides may be complementary to the target
gene and some polynucleotides may be complementary to the complement of the target
gene.

[0082] In some embodiments, the method of detecting the TV 40S ribosomal protein
(Tv40Srp) gene comprises PCR, as described below. In some embodiments, detecting one
or more target genes comprises real-time monitoring of a PCR reaction, which can be
accomplished by any method. Such methods include, but are not limited to, the use of
TaqMan®, molecular beacons, or Scorpion probes (i.c., energy transfer (ET) probes, such as
FRET probes) and the use of intercalating dyes, such as SYBR green, EvaGreen, thiazole
orange, YO-PRO, TO-PRO, etc.

[0083] Nonlimiting exemplary conditions for amplifying a target gene are as
follows. An exemplary cycle comprises an initial denaturation at 90°C to 100°C for 30
seconds to 5 minutes, followed by cycling that comprises denaturation at 90°C to 100°C for
1 to 10 seconds, followed by annealing and amplification at 60°C to 75°C for 10 to 30
seconds. A further exemplary cycle comprises 1 minute at 95°C, followed by up to 40

cycles of 5 seconds at 92.5°C, 20 seconds at 68°C. In some embodiments, for the first
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cycle following the initial denaturation step, the cycle denaturation step is omitted. In some
embodiments, Taq polymerase is used for amplification. In some embodiments, the cycle is
carricd out at least 10 times, at least 15 times, at least 20 times, at least 25 times, at least 30
times, at least 35 times, at least 40 times, or at least 45 times. In some embodiments, Taq is
used with a hot start function. In some embodiments, the amplification reaction occurs in a
GeneXpert® cartridge, and amplification of the TV 40S ribosomal protein (Tv40Srp) gene,
an endogenous control, and an exogenous control occurs in the same reaction. In some
embodiments, detection of the TV 40S ribosomal protein (Tv40Srp) gene occurs in less than
3 hours, less than 2.5 hours, less than 2 hours, less than 1 hour, or less than 30 minutes from
initial denaturation through the last extension.

[0084] In some embodiments, detection of a target gene comprises forming a
complex comprising a polynucleotide that is complementary to a target gene or to a
complement thereof, and a nucleic acid selected from the target gene, a DNA amplicon of
the target gene, and a complement of the target gene. Thus, in some embodiments, the
polynucleotide forms a complex with a target gene. In some embodiments, the
polynucleotide forms a complex with a complement of the target gene. In some
embodiments, the polynucleotide forms a complex with a DNA amplicon of the target gene.
When a double-stranded DNA amplicon is part of a complex, as used herein, the complex
may comprise one or both strands of the DNA amplicon. Thus, in some embodiments, a
complex comprises only one strand of the DNA amplicon. In some embodiments, a
complex is a triplex and comprises the polynucleotide and both strands of the DNA
amplicon. In some embodiments, the complex is formed by hybridization between the
polynucleotide and the target gene, complement of the target gene, or DNA amplicon of the
target gene. The polynucleotide, in some embodiments, is a primer or probe.

[0085] In some embodiments, a method comprises detecting the complex. In some
embodiments, the complex does not have to be associated at the time of detection. That is,
in some embodiments, a complex is formed, the complex is then dissociated or destroyed in
some manner, and components from the complex are detected. An example of such a
system is a TagMan® assay. In some embodiments, when the polynucleotide is a primer,
detection of the complex may comprise amplification of the target gene, a complement of
the target gene, or a DNA amplicon of the target gene.

[0086] In some embodiments the analytical method used for detecting at least one
target gene in the methods set forth herein includes real-time quantitative PCR. In some

embodiments, the analytical method used for detecting at least one target gene includes the
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use of a TaqMan® probe. The assay uses energy transfer (“ET”), such as fluorescence
resonance energy transfer (“FRET”), to detect and quantitate the synthesized PCR product.
Typically, the TagMan® probe comprises a fluorescent dye molecule coupled to the 5’-end
and a quencher molecule coupled to the 3’-end, such that the dye and the quencher are in
close proximity, allowing the quencher to suppress the fluorescence signal of the dye via
FRET. When the polymerase replicates the chimeric amplicon template to which the
TaqMan® probe is bound, the 5’-nuclease of the polymerase cleaves the probe, decoupling
the dye and the quencher so that the dye signal (such as fluorescence) is detected. Signal
(such as fluorescence) increases with each PCR cycle proportionally to the amount of probe
that is cleaved.

[0087] In some embodiments, a target gene is considered to be detected if any
signal is generated from the TagMan probe during the PCR cycling. For example, in some
embodiments, if the PCR includes 40 cycles, if a signal is generated at any cycle during the
amplification, the target gene is considered to be present and detected. In some some
embodiments, if no signal is generated by the end of the PCR cycling, the target gene is
considered to be absent and not detected.

[0088] In some embodiments, quantitation of the results of real-time PCR assays is
done by constructing a standard curve from a nucleic acid of known concentration and then
extrapolating quantitative information for target genes of unknown concentration. In some
embodiments, the nucleic acid used for generating a standard curve is a DNA (for example,
an endogenous control, or an exogenous control). In some embodiments, the nucleic acid
used for generating a standard curve is a purified double-stranded plasmid DNA or a single-
stranded DNA generated in vitro.

[0089] In some embodiments, in order for an assay to indicate that TV is not present
in a sample, the Ct values for an endogenous control (such as an SAC) and/or an exogenous
control (such as an SPC) must be within a previously-determined valid range. That is, in
some embodiments, the absence of TV cannot be confirmed unless the controls are detected,
indicating that the assay was successful. Ct values are inversely proportional to the amount
of nucleic acid target in a sample.

[0090] In some embodiments, a threshold Ct (or a “cutoff Ct”) value for a target
gene (including an endogenous control and/or exogenous control), below which the gene is
considered to be detected, has previously been determined. In some embodiments, a
threshold Ct is determined using substantially the same assay conditions and system (such

as a GeneXpert®) on which the samples will be tested.
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[0091] In addition to the TagMan® assays, other real-time PCR chemistries useful
for detecting and quantitating PCR products in the methods presented herein include, but are
not limited to, Molecular Beacons, Scorpion probes and intercalating dyes, such as SYBR
Green, EvaGreen, thiazole orange, YO-PRO, TO-PRO, etc., which are discussed below.

[0092] In various embodiments, real-time PCR detection is utilized to detect, in a
single multiplex reaction, the TV 40S ribosomal protein (Tv40Srp) gene, an endogenous
control, and an exogenous control. In some multiplex embodiments, a plurality of probes,
such as TagMan® probes, each specific for a different target, is used. In some embodiments,
each target gene-specific probe is spectrally distinguishable from the other probes used in
the same multiplex reaction.

[0093] Real-time PCR is performed using any PCR instrumentation available in the
art. Typically, instrumentation used in real-time PCR data collection and analysis
comprises a thermal cycler, optics for fluorescence excitation and emission collection, and
optionally a computer and data acquisition and analysis software.

[0094] In some embodiments, detection and/or quantitation of real-time PCR
products is accomplished using a dye that binds to double-stranded DNA products, such as
SYBR Green, EvaGreen, thiazole orange, YO-PRO, TO-PRO, etc. In some embodiments,
the analytical method used in the methods described herein is a DASL® (DNA-mediated
Annealing, Selection, Extension, and Ligation) Assay. In some embodiments, the analytical
method used for detecting and quantifying the target genes in the methods described herein
is a bead-based flow cytometric assay. See Lu J. et al. (2005) Nature 435:834-838, which is
incorporated herein by reference in its entirety. An example of a bead-based flow
cytometric assay is the XMAP® technology of Luminex, Inc. See www.luminexcorp.com/
technology/index.html. In some embodiments, the analytical method used for detecting and
quantifying the levels of the at least one target gene in the methods described herein is by
gel electrophoresis and detection with labeled probes (e.g., probes labeled with a radioactive
or chemiluminescent label), such as by northern blotting. In some embodiments, exemplary
probes contain one or more affinity-enhancing nucleotide analogs as discussed below, such
as locked nucleic acid (“LNA”) analogs, which contain a bicyclic sugar moiety instead of
deoxyribose or ribose sugars. See, e.g., Varallyay, E. et al. (2008) Nature Protocols
3(2):190-196, which is incorporated herein by reference in its entirety. In some
embodiments, detection and quantification of one or more target genes is accomplished

using microfluidic devices and single-molecule detection.
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[0095] Optionally, the sample DNA is modified before hybridization. The target
DNA/probe duplex is then passed through channels in a microfluidic device and that
comprise detectors that record the unique signal of the 3 labels. In this way, individual
molecules are detected by their unique signal and counted. See U.S. Patent Nos. 7,402,422
and 7,351,538 to Fuchs et al., U.S. Genomics, Inc., each of which is incorporated herein by

reference in its entirety.

4.2.5. Exemplary Automation and Systems

[0096] In some embodiments, gene expression is detected using an automated
sample handling and/or analysis platform. In some embodiments, commercially available
automated analysis platforms are utilized. For example, in some embodiments, the
GeneXpert® system (Cepheid, Sunnyvale, CA) is utilized.

[0097] The present invention is illustrated for use with the GeneXpert system.
Exemplary sample preparation and analysis methods are described below. However, the
present invention is not limited to a particular detection method or analysis platform. One of
skill in the art recognizes that any number of platforms and methods may be utilized.

[0098] The GeneXpert® utilizes a self-contained, single use cartridge. Sample
extraction, amplification, and detection may all carried out within this self-contained
“laboratory in a cartridge.” (See e.g., US Patents 5,958,349, 6,403,037, 6,440,725,
6,783,736, 6,818,185; cach of which is herein incorporated by reference in its entirety.)

[0099] Components of the cartridge include, but are not limited to, processing
chambers containing reagents, filters, and capture technologies useful to extract, purify, and
amplify target nucleic acids. A valve enables fluid transfer from chamber to chamber and
contain nucleic acids lysis and filtration components. An optical window enables real-time
optical detection. A reaction tube enables very rapid thermal cycling.

[00100] In some embodiments, the GenXpert® system includes a plurality of
modules for scalability. Each module includes a plurality of cartridges, along with sample
handling and analysis components.

[00101]  After the sample is added to the cartridge, the sample is contacted with
lysis buffer and released DNA is bound to a DNA-binding substrate such as a silica or glass
substrate. The sample supernatant is then removed and the DNA eluted in an elution buffer
such as a Tris/EDTA buffer. The eluate may then be processed in the cartridge to detect
target genes as described herein. In some embodiments, the eluate is used to reconstitute at

least some of the PCR reagents, which are present in the cartridge as lyophilized particles.
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[00102] In some embodiments, PCR is used to amplify and analyze the
presence of the target genes. In some embodiments, the PCR uses Taq polymerase with hot
start function, such as AptaTaq (Roche). In some embodiments, the initial denaturation is at
90°C to 100°C for 30 seconds to 5 minutes; the cycling denaturation temperature is 90°C to
100°C for 1 to 10 seconds; the cycling anneal and amplification temperature is 60°C to
75°C for 10 to 30 seconds; and up to 50 cycles are performed.

[00103] In some embodiments, a double-denature method is used to amplify low
copy number targets. A double-denature method comprises, in some embodiments, a first
denaturation step followed by addition of primers and/or probes for detecting target genes.
All or a substantial portion of the DNA-containing sample (such as a DNA eluate) is then
denatured a second time before, in some instances, a portion of the sample is aliquotted for
cycling and detection of the target genes. While not intending to be bound by any particular
theory, the double-denature protocol may increase the chances that a low copy number
target gene (or its complement) will be present in the aliquot selected for cycling and
detection because the second denaturation effectively doubles the number of targets (i.e., it
separates the target and its complement into two separate templates) before an aliquot is
selected for cycling. In some embodiments, the first denaturation step comprises heating to
a temperature of 90°C to 100°C for a total time of 30 seconds to 5 minutes. In some
embodiments, the second denaturation step comprises heating to a temperature of 90°C to
100°C for a total time of 5 seconds to 3 minutes. In some embodiments, the first
denaturation step and/or the second denaturation step is carried out by heating aliquots of
the sample separately. In some embodiments, each aliquot may be heated for the times
listed above. As a non-limiting example, a first denaturation step for a DNA-containing
sample (such as a DNA eluate) may comprise heating at least one, at least two, at least
three, or at least four aliquots of the sample separately (either sequentially or
simultaneously) to a temperature of 90°C to 100°C for 60 seconds each. As a non-limiting
example, a second denaturation step for a DNA-containing sample (such as a DNA eluate)
containing enzyme, primers, and probes may comprise heating at least one, at least two, at
least three, or at least four aliquots of the eluate separately (either sequentially or
simultaneously) to a temperature of 90°C to 100°C for 5 seconds each. In some
embodiments, an aliquot is the entire DNA-containing sample (such as a DNA eluate). In
some embodiments, an aliquot is less than the entire DNA-containing sample (such as a

DNA cluate).
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[00104] In some embodiments, target genes in a DNA-containing sample, such as
a DNA ecluate, are detected using the following protocol: One or more aliquots of the DNA-
containing sample are heated separately to 95°C for 60 seconds each. The enzyme and
primers and probes are added to the DNA-containing sample and one or more aliquots are
heated separately to 95°C for 5 seconds cach. At least one aliquot of the DNA-containing
sample containing enzyme, primers, and probes is then heated to 94°C for 60 seconds. The
aliquot is then cycled 45 times with the following 2-step cycle: (1) 94°C for 5 seconds, (2)
66°C for 30 seconds.

[00105] The present invention is not limited to particular primer and/or probe
sequences. Exemplary amplification primers and detection probes are described in the
Examples.

[00106] In some embodiments, an off-line centrifugation is used, for example,
with samples with low cellular content. The sample, with or without a buffer added, is
centrifuged and the supernatant removed. The pellet is then resuspended in a smaller
volume of either supernatant or the buffer. The resuspended pellet is then analyzed as

described herein.

4.2.6. Exemplary Data Analysis

[00107] In some embodiments, the presence of TV is detected if the Ct value
for the TV 40S ribosomal protein (Tv40Srp) gene is below a certain threshold. In some
embodiments the valid range of Ct values is 9 to 39.9 Ct. In some such embodiments, if no
amplification above background is observed from the TV-specific primers after 40 cycles,
the sample is considered to be negative for TV.

[00108] In some embodiments, a computer-based analysis program is used to
translate the raw data generated by the detection assay into data of predictive value for a
clinician. The clinician can access the predictive data using any suitable means. Thus, in
some embodiments, the present invention provides the further benefit that the clinician, who
is not likely to be trained in genetics or molecular biology, need not understand the raw
data. The data is presented directly to the clinician in its most useful form. The clinician is
then able to immediately utilize the information in order to optimize the care of the subject.

[00109] The present invention contemplates any method capable of receiving,
processing, and transmitting the information to and from laboratories conducting the assays,
information provides, medical personal, and subjects. For example, in some embodiments

of the present invention, a sample (e.g., a biopsy or a serum or urine sample) is obtained
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from a subject and submitted to a profiling service (e.g., clinical lab at a medical facility,
genomic profiling business, etc.), located in any part of the world (e.g., in a country
different than the country where the subject resides or where the information is ultimately
used) to generate raw data. Where the sample comprises a tissue or other biological sample,
the subject may visit a medical center to have the sample obtained and sent to the profiling
center, or subjects may collect the sample themselves (e.g., a urine sample) and directly
send it to a profiling center. Where the sample comprises previously determined biological
information, the information may be directly sent to the profiling service by the subject
(e.g., an information card containing the information may be scanned by a computer and the
data transmitted to a computer of the profiling center using an electronic communication
systems). Once received by the profiling service, the sample is processed and a profile is
produced (i.e., expression data), specific for the diagnostic or prognostic information desired
for the subject.

[00110] The profile data is then prepared in a format suitable for interpretation
by a treating clinician. For example, rather than providing raw expression data, the prepared
format may represent a diagnosis or risk assessment (e.g., presence of TV) for the subject,
with or without recommendations for particular treatment options. The data may be
displayed to the clinician by any suitable method. For example, in some embodiments, the
profiling service generates a report that can be printed for the clinician (e.g., at the point of
care) or displayed to the clinician on a computer monitor.

[00111] In some embodiments, the information is first analyzed at the point of
care or at a regional facility. The raw data is then sent to a central processing facility for
further analysis and/or to convert the raw data to information useful for a clinician or
patient. The central processing facility provides the advantage of privacy (all data is stored
in a central facility with uniform security protocols), speed, and uniformity of data analysis.
The central processing facility can then control the fate of the data following treatment of
the subject. For example, using an electronic communication system, the central facility can
provide data to the clinician, the subject, or researchers.

[00112] In some embodiments, the subject is able to directly access the data
using the electronic communication system. The subject may chose further intervention or
counseling based on the results. In some embodiments, the data is used for research use.
For example, the data may be used to further optimize the inclusion or elimination of
markers as useful indicators of a particular condition or stage of disease or as a companion

diagnostic to determine a treatment course of action.
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4.2.7. Exemplary polynucleotides

[00113] In some embodiments, polynucleotides are provided. In some
embodiments, synthetic polynucleotides are provided. Synthetic polynucleotides, as used
herein, refer to polynucleotides that have been synthesized in vitro either chemically or
enzymatically. Chemical synthesis of polynucleotides includes, but is not limited to,
synthesis using polynucleotide synthesizers, such as OligoPilot (GE Healthcare), ABI 3900
DNA Synthesizer (Applied Biosystems), and the like. Enzymatic synthesis includes, but is
not limited, to producing polynucleotides by enzymatic amplification, e.g., PCR. A
polynucleotide may comprise one or more nucleotide analogs (i.e., modified nucleotides)
discussed herein.

[00114] In some embodiments, a polynucleotide is provided that comprises a
region that is at least 90%, at least 95%, or 100% identical to, or at least 90%, at least 95%,
or 100% complementary to, at lcast 8, at least 9, at least 10, at least 11, at least 12, at least
13, at least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at least 20, at elast
21, at least 22, at least 23, at least 24, at least 25, at least 26, at least 27, at least 28, at least
29, or at least 30 contiguous nucleotides of the TV 40S ribosomal protein (Tv40Srp) gene.
In some embodiments, a polynucleotide is provided that comprises a region that is at least
90%, at least 95%, or 100% identical to, or complementary to, a span of 6 to 100, 8 to 100,
8 to0 75, 8 to 50, § to 40, or & to 30 contiguous nucleotides of the TV 40S ribosomal protein
(Tv40Srp) gene. Nonlimiting exemplary polynucleotides are shown in Table 1.

[00115] In various embodiments, a polynucleotide comprises fewer than 500,
fewer than 300, fewer than 200, fewer than 150, fewer than 100, fewer than 75, fewer than
50, fewer than 40, or fewer than 30 nucleotides. In various embodiments, a polynucleotide
is between 6 and 200, between 8 and 200, between 8 and 150, between 8 and 100, between
8 and 75, between 8 and 50, between 8 and 40, between 8 and 30, between 15 and 100,
between 15 and 75, between 15 and 50, between 15 and 40, or between 15 and 30
nucleotides long.

[00116] In some embodiments, the polynucleotide is a primer. In some
embodiments, the primer is labeled with a detectable moiety. In some embodiments, a
primer is not labeled. A primer, as used herein, is a polynucleotide that is capable of
selectively hybridizing to a target gene or to an amplicon that has been amplified from a
target gene (collectively referred to as “template”), and, in the presence of the template, a
polymerase and suitable buffers and reagents, can be extended to form a primer extension

product.
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[00117] In some embodiments, the polynucleotide is a probe. In some
embodiments, the probe is labeled with a detectable moiety. A detectable moiety, as used
herein, includes both directly detectable moieties, such as fluorescent dyes, and indirectly
detectable moicties, such as members of binding pairs. When the detectable moiety is a
member of a binding pair, in some embodiments, the probe can be detectable by incubating
the probe with a detectable label bound to the second member of the binding pair. In some
embodiments, a probe is not labeled, such as when a probe is a capture probe, ¢.g., on a
microarray or bead. In some embodiments, a probe is not extendable, e.g., by a polymerase.
In other embodiments, a probe is extendable.

[00118] In some embodiments, the polynucleotide is a FRET probe that in
some embodiments is labeled at the 5°-end with a fluorescent dye (donor) and at the 3’-end
with a quencher (acceptor), a chemical group that absorbs (i.c., suppresses) fluorescence
emission from the dye when the groups are in close proximity (i.e., attached to the same
probe). Thus, in some embodiments, the emission spectrum of the dye should overlap
considerably with the absorption spectrum of the quencher. In other embodiments, the dye

and quencher are not at the ends of the FRET probe.

4.2,7.1. Exemplary polynucleotide modifications

[00119] In some embodiments, the methods of detecting at least one target
gene described herein employ one or more polynucleotides that have been modified, such as
polynucleotides comprising one or more affinity-enhancing nucleotide analogs. Modified
polynucleotides useful in the methods described herein include primers for reverse
transcription, PCR amplification primers, and probes. In some embodiments, the
incorporation of affinity-enhancing nucleotides increases the binding affinity and specificity
of a polynucleotide for its target nucleic acid as compared to polynucleotides that contain
only deoxyribonucleotides, and allows for the use of shorter polynucleotides or for shorter
regions of complementarity between the polynucleotide and the target nucleic acid.

[00120] In some embodiments, affinity-enhancing nucleotide analogs include
nucleotides comprising one or more base modifications, sugar modifications and/or
backbone modifications.

[00121] In some embodiments, modified bases for use in affinity-enhancing
nucleotide analogs include 5-methylcytosine, isocytosine, pseudoisocytosine, 5-
bromouracil, 5-propynyluracil, 6-aminopurine, 2-aminopurine, inosine, diaminopurine, 2-

chloro-6-aminopurine, xanthine and hypoxanthine.
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[00122] In some embodiments, affinity-enhancing nucleotide analogs include
nucleotides having modified sugars such as 2’-substituted sugars, such as 2’-O-alkyl-ribose
sugars, 2’-amino-deoxyribose sugars, 2’-fluoro- deoxyribose sugars, 2’-fluoro-arabinose
sugars, and 2’-O-methoxyethyl-ribose (2’MOE) sugars. In some embodiments, modified
sugars are arabinose sugars, or d-arabino-hexitol sugars.

[00123] In some embodiments, affinity-enhancing nucleotide analogs include
backbone modifications such as the use of peptide nucleic acids (PNA; e.g., an oligomer
including nucleobases linked together by an amino acid backbone). Other backbone
modifications include phosphorothioate linkages, phosphodiester modified nucleic acids,
combinations of phosphodiester and phosphorothioate nucleic acid, methylphosphonate,
alkylphosphonates, phosphate esters, alkylphosphonothioates, phosphoramidates,
carbamates, carbonates, phosphate triesters, acetamidates, carboxymethyl esters,
methylphosphorothioate, phosphorodithioate, p-ethoxy, and combinations thereof.

[00124] In some embodiments, a polynucleotide includes at least one affinity-
enhancing nucleotide analog that has a modified base, at least nucleotide (which may be the
same nucleotide) that has a modified sugar, and/or at least one internucleotide linkage that is
non-naturally occurring.

[00125] In some embodiments, an affinity-enhancing nucleotide analog
contains a locked nucleic acid (“LNA”) sugar, which is a bicyclic sugar. In some
embodiments, a polynucleotide for use in the methods described herein comprises one or
more nucleotides having an LNA sugar. In some embodiments, a polynucleotide contains
one or more regions consisting of nucleotides with LNA sugars. In other embodiments, a
polynucleotide contains nucleotides with LNA sugars interspersed with
deoxyribonucleotides. See, e.g., Frieden, M. ef al. (2008) Curr. Pharm. Des. 14(11):1138-
1142.

4.2.7.2. Exemplary primers
[00126] In some embodiments, a primer is provided. In some embodiments, a
primer is at least 90%, at least 95%, or 100% identical to, or at least 90%, at least 95%, or
100% complementary to, at lcast 8, at least 9, at least 10, at least 11, at least 12, at least 13,
at least 14, at least 15, at lcast 16, at least 17, at least 18, at least 19, at least 20, at clast 21,
at least 22, at least 23, at lcast 24, at least 25, at least 26, at least 27, at least 28, at least 29,
or at least 30 contiguous nucleotides of the TV 40S ribosomal protein (Tv40Stp) gene. In

some embodiments, a primer is provided that comprises a region that is at least 90%, at least
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95%, or 100% identical to, or complementary to, a span of 6 to 100, 8 to 100, 8 to 75, 8 to
50, 8 to 40, or 8 to 30 contiguous nucleotides of the TV 408 ribosomal protein (Tv40Srp)
gene. Nonlimiting exemplary primers are shown in Table 1. In some embodiments, a
primer may also comprise portions or regions that are not identical or complementary to the
target gene. In some embodiments, a region of a primer that is at least 90%, at least 95%, or
100% identical or complementary to a target gene is contiguous, such that any region of a
primer that is not identical or complementary to the target gene does not disrupt the identical
or complementary region.

[00127] In some embodiments, a primer comprises a portion that is at least
90%, at least 95%, or 100% identical to a region of a target gene. In some such
embodiments, a primer that comprises a region that is at least 90%, at least 95%, or 100%
identical to a region of the target gene is capable of selectively hybridizing to an amplicon
that has been produced by amplification of the target gene. In some embodiments, the
primer is complementary to a sufficient portion of the amplicon such that it selectively
hybridizes to the amplicon under the conditions of the particular assay being used.

[00128] As used herein, “selectively hybridize” means that a polynucleotide,
such as a primer or probe, will hybridize to a particular nucleic acid in a sample with at least
5-fold greater affinity than it will hybridize to another nucleic acid present in the same
sample that has a different nucleotide sequence in the hybridizing region. Exemplary
hybridization conditions are discussed herein, for example, in the context of a reverse
transcription reaction or a PCR amplification reaction. In some embodiments, a
polynucleotide will hybridize to a particular nucleic acid in a sample with at least 10-fold
greater affinity than it will hybridize to another nucleic acid present in the same sample that
has a different nucleotide sequence in the hybridizing region.

[00129] In some embodiments, a primer comprises a detectable moiety.

[00130] In some embodiments, primer pairs are provided. Such primer pairs
are designed to amplify a portion of a target gene, such as the TV 40S ribosomal protein
(Tv40Srp) gene, or an endogenous control such as a sample adequacy control (SAC), or an
exogenous control such as a sample processing control (SPC). In some embodiments, a
primer pair is designed to produce an amplicon that is 50 to 1500 nucleotides long, 50 to
1000 nucleotides long, 50 to 750 nucleotides long, 50 to 500 nucleotides long, 50 to 400
nucleotides long, 50 to 300 nucleotides long, 50 to 200 nucleotides long, 50 to 150
nucleotides long, 100 to 300 nucleotides long, 100 to 200 nucleotides long, or 100 to 150

nucleotides long. Nonlimiting exemplary primer pairs are shown in Table 1.
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4.2.7.3. Exemplary probes

[00131] In various embodiments, methods of detecting the presence of
Trichomonas vaginalis comprise hybridizing nucleic acids of a sample with a probe. In
some embodiments, the probe comprises a portion that is complementary to a target gene,
such as the TV 408 ribosomal protein (Tv40Srp) gene, or an endogenous control such as a
sample adequacy control (SAC), or an exogenous control such as a sample processing
control (SPC). In some embodiments, the probe comprises a portion that is at least 90%, at
least 95%, or 100% identical to a region of the target gene. In some such embodiments, a
probe that is at least 90%, at least 95%, or 100% complementary to a target gene is
complementary to a sufficient portion of the target gene such that it selectively hybridizes to
the target gene under the conditions of the particular assay being used. In some
embodiments, a probe that is complementary to a target gene comprises a region that is at
least 90%, at least 95%, or 100% complementary to at least 8, at least 9, at least 10, at least
11, at least 12, at least 13, at least 14, at least 15, at lcast 16, at least 17, at least 18, at least
19, at least 20, at least 21, at least 22, at least 23, at lcast 24, at least 25, at least 26, at least
27, at least 28, at least 29, or at least 30 contiguous nucleotides of the target gene.
Nonlimiting exemplary probes are shown in Table 1. A probe that is at least 90%, at least
95%, or 100% complementary to a target gene may also comprise portions or regions that
are not complementary to the target gene. In some embodiments, a region of a probe that is
at least 90%, at least 95%, or 100% complementary to a target gene is contiguous, such that
any region of a probe that is not complementary to the target gene does not disrupt the
complementary region.

[00132] In some embodiments, the probe comprises a portion that is at least
90%, at least 95%, or 100% identical to a region of the target gene, such as the TV 40S
ribosomal protein (Tv40Srp) gene, or an endogenous control such as a sample adequacy
control (SAC), or an exogenous control such as a sample processing control (SPC). In some
such embodiments, a probe that comprises a region that is at least 90%, at least 95%, or
100% identical to a region of the target gene is capable of selectively hybridizing to an
amplicon that has been produced by amplification of the target gene. In some embodiments,
the probe is at least 90%, at least 95%, or 100% complementary to a sufficient portion of the
amplicon such that it selectively hybridizes to the amplicon under the conditions of the
particular assay being used. In some embodiments, a probe that is complementary to a
amplicon comprises a region that is at least 90%, at least 95%, or 100% complementary to

at least 8, at least 9, at least 10, at least 11, at lcast 12, at least 13, at least 14, at least 15, at
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least 16, at least 17, at least 18, at least 19, at least 20, at least 21, at lcast 22, at least 23, at
least 24, at least 25, at least 26, at least 27, at least 28, at least 29, or at least 30 contiguous
nucleotides of the amplicon. A probe that is at least 90%, at least 95%, or 100%
complementary to an amplicon may also comprise portions or regions that are not
complementary to the amplicon. In some embodiments, a region of a probe that is at least
90%, at least 95%, or 100% complementary to an amplicon is contiguous, such that any
region of a probe that is not complementary to the amplicon does not disrupt the
complementary region.

[00133] In some embodiments, the method of detecting one or more target
genes comprises: (a) amplifying a region of the target gene; and (b) detecting the amplified
region using real time PCR and a detection probe (which may be simultaneous with the
amplification step (a)).

[00134] As described above, in some embodiments, real time PCR detection
may be performed using a FRET probe, which includes, but is not limited to, a TaqMan®
probe, a Molecular beacon probe and a Scorpion probe. In some embodiments, the real time
PCR detection is performed with a TagMan® probe, i.e., a linear probe that typically has a
fluorescent dye covalently bound at one end of the DNA and a quencher molecule
covalently bound elsewhere, such as at the other end of, the DNA. The FRET probe
comprises a sequence that is complementary to a region of the amplicon such that, when the
FRET probe is hybridized to the amplicon, the dye fluorescence is quenched, and when the
probe is digested during amplification of the amplicon, the dye is released from the probe
and produces a fluorescence signal. In some embodiments, the amount of target gene in the
sample is proportional to the amount of fluorescence measured during amplification.

[00135] The TagMan® probe typically comprises a region of contiguous
nucleotides having a sequence that is at least 90%, at least 95%, or 100% identical or
complementary to a region of a target gene such that the probe is selectively hybridizable to
a PCR amplicon of a region of the target gene. In some embodiments, the probe comprises
a region of at least 6 contiguous nucleotides having a sequence that is fully complementary
to or identically present in a region of a target gene. In some embodiments, the probe
comprises a region that is at least 90%, at least 95%, or 100% identical or complementary to
at least 8 contiguous nucleotides, at least 10 contiguous nucleotides, at least 12 contiguous
nucleotides, at least 14 contiguous nucleotides, or at least 16 contiguous nucleotides of a

target gene to be detected.
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[00136] In some embodiments, the region of the amplicon that has a sequence
that is at least 90%, at least 95%, or 100% complementary to the TagMan® probe sequence
is at or near the center of the amplicon molecule. In some embodiments, there are
independently at least 2 nucleotides, such as at least 3 nucleotides, such as at least 4
nucleotides, such as at least 5 nucleotides of the amplicon at the 5’-end and at the 3’-end of
the region of complementarity.

[00137] In some embodiments, Molecular Beacons can be used to detect PCR
products. Like TaqMan® probes, Molecular Beacons use FRET to detect a PCR product via
a probe having a fluorescent dye and a quencher attached at the ends of the probe. Unlike
TaqMan® probes, Molecular Beacons remain intact during the PCR cycles. Molecular
Beacon probes form a stem-loop structure when free in solution, thereby allowing the dye
and quencher to be in close enough proximity to cause fluorescence quenching. When the
Molecular Beacon hybridizes to a target, the stem-loop structure is abolished so that the dye
and the quencher become separated in space and the dye fluoresces. Molecular Beacons are
available, e.g., from Gene Link™ (see www.genelink.com/newsite/products/mbintro.asp).

[00138] In some embodiments, Scorpion probes can be used as both
sequence-specific primers and for PCR product detection. Like Molecular Beacons,
Scorpion probes form a stem-loop structure when not hybridized to a target nucleic acid.
However, unlike Molecular Beacons, a Scorpion probe achieves both sequence-specific
priming and PCR product detection. A fluorescent dye molecule is attached to the 5’-end of
the Scorpion probe, and a quencher is attached elsewhere, such as to the 3’-end. The 3’
portion of the probe is complementary to the extension product of the PCR primer, and this
complementary portion is linked to the 5’-end of the probe by a non-amplifiable moiety.
After the Scorpion primer is extended, the target-specific sequence of the probe binds to its
complement within the extended amplicon, thus opening up the stem-loop structure and
allowing the dye on the 5’-end to fluoresce and generate a signal. Scorpion probes are
available from, e.g, Premier Biosoft International (see
www.premierbiosoft.com/tech notes/Scorpion.html).

[00139] In some embodiments, labels that can be used on the FRET probes
include colorimetric and fluorescent dyes such as Alexa Fluor dyes, BODIPY dyes, such as
BODIPY FL; Cascade Blue; Cascade Yellow; coumarin and its derivatives, such as 7-
amino-4-methylcoumarin, aminocoumarin and hydroxycoumarin; cyanine dyes, such as
Cy3 and CyS5; eosins and erythrosins; fluorescein and its derivatives, such as fluorescein

isothiocyanate; macrocyclic chelates of lanthanide ions, such as Quantum Dye™™; Marina
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Blue; Oregon Green; thodamine dyes, such as rhodamine red, tetramethylrhodamine and
rhodamine 6G; Texas Red; fluorescent energy transfer dyes, such as thiazole orange-
ethidium heterodimer; and, TOTAB.

[00140] Specific examples of dyes include, but are not limited to, those
identified above and the following: Alexa Fluor 350, Alexa Fluor 405, Alexa Fluor 430,
Alexa Fluor 488, Alexa Fluor 500. Alexa Fluor 514, Alexa Fluor 532, Alexa Fluor 546,
Alexa Fluor 555, Alexa Fluor 568, Alexa Fluor 594, Alexa Fluor 610, Alexa Fluor 633,
Alexa Fluor 647, Alexa Fluor 660, Alexa Fluor 680, Alexa Fluor 700, and, Alexa Fluor 750;
amine-reactive BODIPY dyes, such as BODIPY 493/503, BODIPY 530/550, BODIPY
558/568, BODIPY 564/570, BODIPY 576/589, BODIPY 581/591, BODIPY 630/650,
BODIPY 650/655, BODIPY FL, BODIPY R6G, BODIPY TMR, and, BODIPY-TR; Cy3,
Cy5, 6-FAM, Fluorescein Isothiocyanate, HEX, 6-JOE, Oregon Green 488, Oregon Green
500, Oregon Green 514, Pacific Blue, REG, Rhodamine Green, Rhodamine Red,
Renographin, ROX, SYPRO, TAMRA, 2’, 4°,5°,7°-Tetrabromosulfonefluorescein, and
TET.

[00141] Examples of dye/quencher pairs (i.c., donor/acceptor pairs) include,
but are not limited to, fluorescein/tetramethylrhodamine; TAEDANS/fluorescein;
EDANS/dabeyl; fluorescein/fluorescein; BODIPY FL/BODIPY FL; fluorescein/QSY 7 or
QSY 9 dyes. When the donor and acceptor are the same, FRET may be detected, in some
embodiments, by fluorescence depolarization. Certain specific examples of dye/quencher
pairs (i.e., donor/acceptor pairs) include, but are not limited to, Alexa Fluor 350/Alexa
Fluor488; Alexa Fluor 488/Alexa Fluor 546; Alexa Fluor 488/Alexa Fluor 555; Alexa Fluor
488/Alexa Fluor 568; Alexa Fluor 488/Alexa Fluor 594; Alexa Fluor 488/Alexa Fluor 647,
Alexa Fluor 546/Alexa Fluor 568; Alexa Fluor 546/Alexa Fluor 594; Alexa Fluor 546/Alexa
Fluor 647; Alexa Fluor 555/Alexa Fluor 594; Alexa Fluor 555/Alexa Fluor 647; Alexa Fluor
568/Alexa Fluor 647; Alexa Fluor 594/Alexa Fluor 647; Alexa Fluor 350/QSY35; Alexa
Fluor 350/dabcyl; Alexa Fluor 488/QSY 35; Alexa Fluor 488/dabcyl; Alexa Fluor 488/QSY
7 or QSY 9; Alexa Fluor 555/QSY 7 or QSY9; Alexa Fluor 568/QSY 7 or QSY 9; Alexa
Fluor 568/QSY 21; Alexa Fluor 594/QSY 21; and Alexa Fluor 647/QSY 21. In some
instances, the same quencher may be used for multiple dyes, for example, a broad spectrum
quencher, such as an Towa Black®™ quencher (Integrated DNA Technologies, Coralville, TA)
or a Black Hole Quencher™ (BHQ™; Sigma-Aldrich, St. Louis, MO).

[00142] In some embodiments, for example, in a multiplex reaction in which

two or more moieties (such as amplicons) are detected simultaneously, each probe
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comprises a detectably different dye such that the dyes may be distinguished when detected
simultaneously in the same reaction. One skilled in the art can select a set of detectably
different dyes for use in a multiplex reaction.

[00143] Specific examples of fluorescently labeled ribonucleotides useful in
the preparation of PCR probes for use in some embodiments of the methods described
herein are available from Molecular Probes (Invitrogen), and these include, Alexa Fluor
488-5-UTP, Fluorescein-12-UTP, BODIPY FL-14-UTP, BODIPY TMR-14-UTP,
Tetramethylrhodamine-6-UTP, Alexa Fluor 546-14-UTP, Texas Red-5-UTP, and BODIPY
TR-14-UTP. Other fluorescent ribonucleotides are available from Amersham Biosciences
(GE Healthcare), such as Cy3-UTP and Cy5-UTP.

[00144] Examples of fluorescently labeled deoxyribonucleotides useful in the
preparation of PCR probes for use in the methods described herein include Dinitrophenyl
(DNP)-1’-dUTP, Cascade Blue-7-dUTP, Alexa Fluor 488-5-dUTP, Fluorescein-12-dUTP,
Oregon Green 488-5-dUTP, BODIPY FL-14-dUTP, Rhodamine Green-5-dUTP, Alexa
Fluor 532-5-dUTP, BODIPY TMR-14-dUTP, Tetramethylrhodamine-6-dUTP, Alexa Fluor
546-14-dUTP, Alexa Fluor 568-5-dUTP, Texas Red-12-dUTP, Texas Red-5-dUTP,
BODIPY TR-14-dUTP, Alexa Fluor 594-5-dUTP, BODIPY 630/650-14-dUTP, BODIPY
650/665-14-dUTP; Alexa Fluor 488-7-OBEA-dCTP, Alexa Fluor 546-16-OBEA-dCTP,
Alexa Fluor 594-7-OBEA-dCTP, Alexa Fluor 647-12-OBEA-dCTP. Fluorescently labeled
nucleotides are commercially available and can be purchased from, e.g., Invitrogen.

[00145] In some embodiments, dyes and other moieties, such as quenchers,
are introduced into polynucleotide used in the methods described herein, such as FRET
probes, via modified nucleotides. A “modified nucleotide™ refers to a nucleotide that has
been chemically modified, but still functions as a nucleotide. In some embodiments, the
modified nucleotide has a chemical moiety, such as a dye or quencher, covalently attached,
and can be introduced into a polynucleotide, for example, by way of solid phase synthesis of
the polynucleotide. In other embodiments, the modified nucleotide includes one or more
reactive groups that can react with a dye or quencher before, during, or after incorporation
of the modified nucleotide into the nucleic acid. In specific embodiments, the modified
nucleotide is an amine-modified nucleotide, i.e., a nucleotide that has been modified to have
a reactive amine group. In some embodiments, the modified nucleotide comprises a
modified base moiety, such as uridine, adenosine, guanosine, and/or cytosine. In specific
embodiments, the amine-modified nucleotide is selected from 5-(3-aminoallyl)-UTP; 8-[(4-

amino)butyl]-amino-ATP and 8-[(6-amino)butyl]-amino-ATP; N6-(4-amino)butyl-ATP,

37



WO 2016/010519 PCT/US2014/046653

N6-(6-amino)butyl-ATP, N4-[2,2-oxy-bis-(ethylamine)]-CTP; N6-(6-Amino)hexyl-ATP; 8-
[(6-Amino)hexyl]-amino-ATP; 5-propargylamino-CTP, 5-propargylamino-UTP. In some
embodiments, nucleotides with different nucleobase moieties are similarly modified, for
example, 5-(3-aminoallyl)-GTP instead of 5-(3-aminoallyl)-UTP. Many amine modified
nucleotides are commercially available from, ¢.g., Applied Biosystems, Sigma, Jena
Bioscience and TriLink.

[00146] Exemplary detectable moieties also include, but are not limited to,
members of binding pairs. In some such embodiments, a first member of a binding pair is
linked to a polynucleotide. The second member of the binding pair is linked to a detectable
label, such as a fluorescent label. When the polynucleotide linked to the first member of the
binding pair is incubated with the second member of the binding pair linked to the
detectable label, the first and second members of the binding pair associate and the
polynucleotide can be detected. Exemplary binding pairs include, but are not limited to,
biotin and streptavidin, antibodies and antigens, etc.

[00147] In some embodiments, multiple target genes are detected in a single
multiplex reaction. In some such embodiments, each probe that is targeted to a unique
amplicon is spectrally distinguishable when released from the probe, in which case each
target gene is detected by a unique fluorescence signal. In some embodiments, two or more
target genes are detected using the same fluorescent signal, in which case detection of that
signal indicates the presence of either of the target genes or both.

[00148] One skilled in the art can select a suitable detection method for a
selected assay, ¢.g., a real-time PCR assay. The selected detection method need not be a

method described above, and may be any method.

4.3. Exemplary compositions and Kkits

[00149] In another aspect, compositions are provided. In some embodiments,
compositions are provided for use in the methods described herein.

[00150] In some embodiments, compositions are provided that comprise at
least one target gene-specific primer. The term “target gene-specific primer” encompasses
primers that have a region of contiguous nucleotides having a sequence that is (i) at least
90%, at least 95%, or 100% identical to a region of a target gene, or (ii) at least 90%, at least
95%, or 100% complementary to the sequence of a region of contiguous nucleotides found
in a target gene. In some embodiments, a composition is provided that comprises at least

one pair of target gene-specific primers. The term “pair of target gene-specific primers”
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encompasses pairs of primers that are suitable for amplifying a defined region of a target
gene. A pair of target gene-specific primers typically comprises a first primer that
comprises a sequence that is at least 90%, at least 95%, or 100% identical to the sequence of
a region of a target gene and a second primer that comprises a sequence that is at least 90%,
at least 95%, or 100% complementary to a region of a target gene. A pair of primers is
typically suitable for amplifying a region of a target gene that is 50 to 1500 nucleotides
long, 50 to 1000 nucleotides long, 50 to 750 nucleotides long, 50 to 500 nucleotides long,
50 to 400 nucleotides long, 50 to 300 nucleotides long, 50 to 200 nucleotides long, 50 t0
150 nucleotides long, 100 to 300 nucleotides long, 100 to 200 nucleotides long, or 100 to
150 nucleotides long. Nonlimiting exemplary primers, and pairs of primers, are shown in
Table 1.

[00151] In some embodiments, a composition comprises at least one pair of
target gene-specific primers. In some embodiments, a composition additionally comprises a
pair of target gene-specific primers for amplifying an endogenous control (such as an SAC)
and/or one pair of target gene-specific primers for amplifying an exogenous control (such as
an SPC).

[00152] In some embodiments, a composition comprises at least one target
gene-specific probe. The term “target gene-specific probe” encompasses probes that have a
region of contiguous nucleotides having a sequence that is (i) at least 90%, at least 95%, or
100% identical to a region of a target gene, or (ii) at least 90%, at least 95%, or 100%
complementary to the sequence of a region of contiguous nucleotides found in a target gene.
Nonlimiting exemplary target-specific probes are shown in Table 1.

[00153] In some embodiments, a composition (including a composition
described above that comprises one or more pairs of target gene-specific primers) comprises
one or more probes for detecting the target genes. In some embodiments, a composition
comprises a probe for detecting an endogenous control (such as an SAC) and/or a probe for
detecting an exogenous control (such as an SPC).

[00154] In some embodiments, a composition is an aqueous composition. In
some embodiments, the aqueous composition comprises a buffering component, such as
phosphate, tris, HEPES, etc., and/or additional components, as discussed below. In some
embodiments, a composition is dry, for example, lyophilized, and suitable for reconstitution
by addition of fluid. A dry composition may include one or more buffering components

and/or additional components.
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[00155] In some embodiments, a composition further comprises one or more
additional components. Additional components include, but are not limited to, salts, such as
NaCl, KCl,and MgCl,; polymerases, including thermostable polymerases such as Taq;
dNTPs; bovine serum albumin (BSA) and the like; reducing agents, such as -
mercaptoethanol; EDTA and the like; etc. One skilled in the art can select suitable
composition components depending on the intended use of the composition.

[00156] In some embodiments, compositions are provided that comprise at
least one polynucleotide for detecting at least one target gene. In some embodiments, the
polynucleotide is used as a primer for a reverse transcriptase reaction. In some
embodiments, the polynucleotide is used as a primer for amplification. In some
embodiments, the polynucleotide is used as a primer for PCR. In some embodiments, the
polynucleotide is used as a probe for detecting at least one target gene. In some
embodiments, the polynucleotide is detectably labeled. In some embodiments, the
polynucleotide is a FRET probe. In some embodiments, the polynucleotide is a TagMan®
probe, a Molecular Beacon, or a Scorpion probe.

[00157] In some embodiments, a composition comprises at least one FRET
probe having a sequence that is at least 90%, at least 95%, or 100% identical, or at least
90%, at least 95%, or 100% complementary, to a region of, the TV 40S ribosomal protein
(Tv40Srp) gene. In some embodiments, a FRET probe is labeled with a donor/acceptor pair
such that when the probe is digested during the PCR reaction, it produces a unique
fluorescence emission that is associated with a specific target gene. In some embodiments,
when a composition comprises multiple FRET probes, each probe is labeled with a different
donor/acceptor pair such that when the probe is digested during the PCR reaction, each one
produces a unique fluorescence emission that is associated with a specific probe sequence
and/or target gene. In some embodiments, the sequence of the FRET probe is
complementary to a target region of a target gene. In other embodiments, the FRET probe
has a sequence that comprises one or more base mismatches when compared to the
sequence of the best-aligned target region of a target gene.

[00158] In some embodiments, a composition comprises a FRET probe
consisting of at least 8, at least 9, at least 10, at least 11, at least 13, at least 14, at least 15, at
least 16, at least 17, at least 18, at least 19, at least 20, at least 21, at lcast 22, at least 23, at
least 24, or at least 25 nucleotides, wherein at least a portion of the sequence is at least 90%,
at least 95%, or 100% identical, or at least 90%, at least 95%, or 100% complementary, to a

region of, the TV 40S ribosomal protein (Tv40Srp) gene. In some embodiments, at least 8,

40



WO 2016/010519 PCT/US2014/046653

at least 9, at least 10, at least 11, at least 13, at least 14, at least 15, at lcast 16, at least 17, at
least 18, at least 19, at least 20, at least 21, at least 22, at least 23, at lcast 24, or at least 25
nucleotides of the FRET probe are identically present in, or complementary to a region of,
the TV 40S ribosomal protein (Tv40Srp) gene. In some embodiments, the FRET probe has
a sequence with one, two or three base mismatches when compared to the sequence or
complement of the TV 40S ribosomal protein (Tv40Srp) gene.

[00159] In some embodiments, a kit comprises a polynucleotide discussed
above. In some embodiments, a kit comprises at least one primer and/or probe discussed
above. In some embodiments, a kit comprises at least one polymerase, such as a
thermostable polymerase. In some embodiments, a kit comprises dNTPs. In some
embodiments, kits for use in the real time PCR methods described herein comprise one or
more target gene-specific FRET probes and/or one or more primers for amplification of
target genes.

[00160] In some embodiments, one or more of the primers and/or probes is
“linear”. A “linear” primer refers to a polynucleotide that is a single stranded molecule, and
typically does not comprise a short region of, for example, at least 3, 4 or 5 contiguous
nucleotides, which are complementary to another region within the same polynucleotide
such that the primer forms an internal duplex. In some embodiments, the primers for use in
reverse transcription comprise a region of at least 4, such as at least 5, such as at least 6,
such as at least 7 or more contiguous nucleotides at the 3’-end that has a sequence that is
complementary to region of at least 4, such as at least 5, such as at least 6, such as at least 7
or more contiguous nucleotides at the 5’-end of a target gene.

[00161] In some embodiments, a kit comprises one or more pairs of linear
primers (a “forward primer” and a “reverse primer”) for amplification of a target gene.
Accordingly, in some embodiments, a first primer comprises a region of at least 8, at least 9,
at least 10, at least 11, at lcast 12, at least 13, at least 14, at least 15, at least 16, at least 17,
at least 18, at least 19, at lcast 20, at least 21, at least 22, at least 23, at least 24, or at least 25
contiguous nucleotides having a sequence that is at least 90%, at least 95%, or 100%
identical to the sequence of a region of at least &, at least 9, at least 10, at least 11, at least
12, at least 13, at least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at least
20, at least 21, at least 22, at least 23, at least 24, or at least 25 contiguous nucleotides at a
first location in the target gene. Furthermore, in some embodiments, a second primer
comprises a region of at least 8, at least 9, at least 10, at least 11, at least 12, at least 13, at

least 14, at least 15, at least 16, at least 17, at lcast 18, at least 19, at lcast 20, at least 21, at
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least 22, at least 23, at least 24, or at least 25 contiguous nucleotides having a sequence that
is at least 90%, at least 95%, or 100% complementary to the sequence of a region of at least
8, at least 9, at least 10, at least 11, at least 12, at least 13, at least 14, at least 15, at least 16,
at least 17, at least 18, at lcast 19, at least 20, at least 21, at least 22, at least 23, at least 24,
or at least 25 contiguous nucleotides at a second location in the target gene, such that a PCR
reaction using the two primers results in an amplicon extending from the first location of the
target gene to the second location of the target gene.

[00162] In some embodiments, the kit comprises at least two, at least three, or
at least four sets of primers, each of which is for amplification of a different target gene,
such as an endogenous control and/or an exogenous control.

[00163] In some embodiments, probes and/or primers for use in the
compositions described herein comprise deoxyribonucleotides. In some embodiments,
probes and/or primers for use in the compositions described herein comprise
deoxyribonucleotides and one or more nucleotide analogs, such as LNA analogs or other
duplex-stabilizing nucleotide analogs described above. In some embodiments, probes
and/or primers for use in the compositions described herein comprise all nucleotide analogs.
In some embodiments, the probes and/or primers comprise one or more duplex-stabilizing
nucleotide analogs, such as LNA analogs, in the region of complementarity.

[00164] In some embodiments, the kits for use in real time PCR methods
described herein further comprise reagents for use in the reverse transcription and
amplification reactions. In some embodiments, the kits comprise enzymes such as heat
stable DNA polymerases, such as Taq polymerase. In some embodiments, the kits further
comprise deoxyribonucleotide triphosphates (ANTP) for use in amplification. In further
embodiments, the kits comprise buffers optimized for specific hybridization of the probes
and primers.

[00165] A kit generally includes a package with one or more containers holding
the reagents, as one or more separate compositions or, optionally, as an admixture where the
compatibility of the reagents will allow. The kit can also include other material(s) that may
be desirable from a user standpoint, such as a buffer(s), a diluent(s), a standard(s), and/or
any other material useful in sample processing, washing, or conducting any other step of the
assay.

[00166] Kits preferably include instructions for carrying out one or more of the
methods described herein. Instructions included in kits can be affixed to packaging material

or can be included as a package insert. While the instructions are typically written or
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printed materials they are not limited to such. Any medium capable of storing such
instructions and communicating them to an end user is contemplated by this invention.
Such media include, but are not limited to, electronic storage media (e.g., magnetic discs,
tapes, cartridges, chips), optical media (e.g., CD ROM), and the like. As used herein, the
term “instructions” can include the address of an internet site that provides the instructions.

[00167] In some embodiments, the kit can comprise the reagents described above
provided in one or more GeneXpert“Sample cartridge(s). These cartridges permit
extraction, amplification, and detection to be be carried out within this self-contained
“laboratory in a cartridge.” (See e.g., US Patents 5,958,349, 6,403,037, 6,440,725,
6,783,736, 6,818,185; each of which is herein incorporated by reference in its entirety.)
Reagents for measuring genomic copy number level and detecting a pathogen could be
provided in separate cartridges within a kit or these reagents (adapted for multiplex
detection) could be provide in a single cartridge.

[00168]  Any of the kits described here can include, in some embodiments, a
receptacle for a urine sample and/or a swab for collecting a urethral swab sample, a vaginal
swab sample, or an endocervical swab sample.

[00169] The following examples are for illustration purposes only, and are not

meant to be limiting in any way.

5. EXAMPLES

5.1. Example 1: Detection of Trichomonas vaginalis

[00170] An assay was designed to detect the gene for the 40S ribosomal
protein (Tv40Srp) of Trichomonas vaginalis (TV) by PCR, using the primers and probe
shown in Table 1. In addition to the TV-specific primers and probe, primers and probe were
included to detect a single-copy human gene used as a sample adequacy control (SAC)
target. Primers and probe were also included to detect a bacterial gene, which was included
in the multiplex reaction as a sample processing control (SPC) target.

Table 1: Primer and probe sequences

SEQ | Amplicon
i D SEQID
0ligo name target sequence NO | NO
TAACAACCTTGGAGTTCTTCTTAA
TV forward Tv40Srp gene | GTAACAACCTTGGAGTTCTTC G 1 5
ACATCAATCTACAAGACACCACTTGA 2
TV reverse Tv40Srp gene
F1-AGTTTGGCTGCTTAGCTTCGAC-Q1
TV probe Tv40Srp gene Q 3
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[00171] The final primer and probe compositions of the multiplex assay are
shown in Table 2.

Table 2: Primer and probe concentrations

Target Label | Purpose Final conc. Forw. | Final conc. Rev | Final conc.
Primer primer Probe
Tv40Srp Fl v 0.3uM 0.3uM 0.5 uM
detection
single-copy F2 SAC 0.35 uM 0.35 uM 0.35 uM
human gene
bacterial gene F2 SPC 0.4 uM 0.4 uM 0.2 uM

F1 and F2 are detectably different dyes that can be detected and distinguished
simultaneously in a multiplex reaction. Each probe also comprises a quencher (e.g., Q1,
above).

[00172] Each reaction contained 42-58 mM K(Cl, 3.5-5.0 mM MgCl,, 250-350
uM dNTPs, 50 mM Tris, pH 8.6, and 0.01% sodium azide. AptaTaq (0.27-0.37 units/pl;
Roche) was used for amplification.

[00173] For each sample to be tested, approximately 7 mL of first catch,
voided urine was added to 1 mL of buffer, preferably within 2 hours of sample collection.
Physician-collected endocervical swabs or self-collected (in a clinical setting) vaginal swabs
were immediately placed into 2.5mL of buffer.

[00174] 500 pL of buffered urine or swab sample was loaded into a
GeneXpert® cartridge for analysis. The sample was mixed with a lysis reagent to release
nucleic acids. After lysis, the released nucleic acid from the sample was captured on a
DNA-binding substrate. The nucleic acid was eluted from the substrate and used to
reconstitute the reagents used for real-time PCR (described above). The reaction cycle used
was: 1 minute at 95°C, followed by up to 40 cycles of 5 seconds at 92.5°C, 20 seconds at
68°C using a GeneXpert® cartridge in a GeneXpert® system.

[00175] The results of the assay were interpreted as shown in Table 3. The
valid range of Ct values for the TV, SAC, and SPC targets were 9-39.9 Ct.
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Table 3: Xpert TV assay results and interpretation

Result

interpretation

TV DETECTED

Trehiomnnas eget DNA s detentes.

+ The Trechors
the thireshold setting.

v BPD - Ko sppdicabds, SPC s ignoms becanss the T
corapete with this oontref

» SAC - Not applisable. SAC s ignored becass the Trnfuyrcra inrget smpdification may
compsie with this contred.

3 fanget has g O within the valid rangs and 5 fucmaomnce snspeind shove

ieinosas argel ampiifination may

o POC -~ PASE. AN probe cheok resulls pass,

TV NOT DETECTED

Trichompnas farged DNA is not detected. SPQC mssis scoeplante gitera.

~ Frichomives target BMA s not detenfed,

+ JPT - PARE. B8P0 haw 3 U within the vl range and fuomssance anspoint ahove the
trrashold seiting.

» BAC - PARS. SAG has a G within the valid rangs and 8 Buoresoence smipoint ahan the
ihweshold satting.

¢ BOC -~ PASE, AN probm cheok rasulls pass.

INVALID

Presence or absence of Trichomonas target DNA cannot be determined. Repeat test according

to the instructions in Section 11.2, Retest Procedure.

+ SPC ~ FAIL. SPC Ct is not within valid range and the fluorescence endpoint is below the
threshold setting.

+ SAC - PASS. SAC has a Ct within the valid range and fluorescence endpoint in the above
threshold setting.

+ PCC - PASS. all probe check results pass.

Or

« SPC ~ PASS. SPC has a Ct within the valid range and fluorescence endpoint above the
threshold setting.

« SAC -~ FAIL. SAC Ct is not within valid range and fluorescence endpoint is below the
threshold setting.

* PCC - PASS. alt probe check results pass

« SPC - FAIL. SPC Ct is not within valid range and fluorescence endpoint is below the
threshold setting.

« SAC —~ FAIL. SAC Ct is not within valid range and fluorescence endpoint is below the
threshold setting.

» PCC ~ PASS. All probe check results pass.

ERROR

Presence or absence of Thichomonas target DNA cannot be determined. Repeat test according
{o the instructions in Section 11.2, Retest Procedure.

+ TRICHOMONAS ~ NO RESULT

¢+ SPC -~ NO RESULT

+ SAC - NO RESULT

+ PCC - FAIL.* All or one of the probe check resuits fail.

*  If the probe check passed, the error is caused by the maximum pressure limit exceeding the acceptable
range or by a system component failure.

NO RESULT

Presence or absence of Trichomonas target DNA cannot be determined. Repeat test according
to the instructions in Section 11.2, Retest Procedure. A NO RESULT indicates that insufficient
data were coliected. For example, the operator stopped a test that was in progress or a power
failure occurred.

» TRICHOMONAS —~ NO RESULT

+ SPC - NORESULT

+ SAC - NO RESULT

+ PCC -~ Not applicable

5.2. Example 2: Clinical performance

[00176]

Performance characteristics of the Xpert TV Assay were evaluated at

13 institutions in the U.S. Due to the low prevalence of Trichomonas vaginalis and the

difficulty in obtaining fresh Trichomonas vaginalis-positive specimens from male subjects,
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the specimen population for this study was supplemented with contrived male urine
specimens.

[00177] Subjects included consenting asymptomatic and symptomatic,
sexually active males and females seen in locations including, but not limited to: OB/GYN,
sexually transmitted disease (STD), teen, public health, and family planning clinics.

[00178] The study specimens consisted of prospectively collected male urine,
female urine, endocervical swabs, and patient-collected vaginal swabs (collected in a
clinical setting). Contrived male urine specimens were included to supplement the male
sample size.

[00179] The Xpert TV Assay performance was compared to an FDA-cleared
in vitro qualitative nucleic acid amplification comparator assay that detects the ribosomal
RNA of Trichomonas vaginalis using a transcription-mediated assay (APTIMA®
Trichomonas vaginalis assay, GenProbe Hologic, San Diego, USA). Samples with
discrepant results between the Xpert TV Assay and the comparator assay were analysed
with bi-directional sequencing of a separate repetitive genomic DNA sequence. See
Bandea, et al., Jornal of Clinical Microbiology. 2013, 51(4):1298-1300.

[00180] Of the Xpert TV Assays runs performed with eligible specimens,
97.3% (5327/5474) of these specimens were successful on the first attempt. The remaining
147 gave indeterminate results on the first attempt (91 ERROR, 44 INVALID and 12 NO
RESULT). One hundred nineteen of the147 specimens yielded valid results after a single
retest; 17 of the specimens were indeterminate on the second attempt and 11 specimens
were not retested. The overall assay success rate was 99.5% (5446/5474).

[00181] Results from the Xpert TV Assay were compared to the comparator
assay, with bi-directional sequencing of discrepants. Sensitivity and specificity by gender,

specimen type and symptom status are presented in Table 4.
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5.3. Example 3: Limit of detection

[00182] The analytical sensitivity or limit of detection (LoD) of the Xpert TV
Assay was assessed using two Trichomonas vaginalis strains, one metronidazole susceptible
(T.vaginalis ATCC® 30001™), and one metronidazole resistant (7. vaginalis ATCC®
30238™), Both strains were tested in 7. vaginalis-negative pooled male urine (MU) mixed
with buffer and 7. vaginalis-negative pooled vaginal swab (VS) in buffer

[00183] The limit of detection (LoD) was estimated by testing replicates of 20
at a minimum of five concentrations for each strain and sample type over three days. LoDs
were estimated by logistic regression. The LoD is defined as the lowest number of cells/mL
that can be reproducibly distinguished from negative samples with 95% confidence or the
lowest concentration at which 19 of 20 replicates were positive. The study was performed
with two different lots of Xpert TV reagents and the claimed LoD for each strain is the
higher of the two determinations (Table 5). For swab samples in buffer, the limit of
detection is 5 cells/mL. For urine samples in buffer, the limit of detection is 6 cells/mL. The
claimed LoDs were verified by analyzing at least 20 replicates diluted to the estimated LoD
concentrations.

Table 5: Limit of detection of Trichomonas vaginalis using Xpert TV

Lok Estimates {Logil}
) L {lower and upper 958% . o .
Trtt:bomainas vaginalis confidence intervals) Vertﬁe{'i LBQ Vei*a_itcatt?n Lol C}a;m
strain and matrix {oelisimb) fosdisimb} {Fositives/2®) {cetfsimb}
Lot 1 iot2
ATCE 30001 in Vagios! Swats | o0 43 43 20720 5
; R b E0-e0 | (3En ) e :
ATCS 30238 in Vanina! Swah 44 37 44 EYeTRly) 5
LA, SUSSS 1 VEINGT DWaD {3’.-‘.*'3'5? (,29“‘55; {4 10020 S
STOC 3090 in Male Lt £3 22 . o
TEG 30001 I Male Wrine GI-TE | 648 3.8 220 5
"""""""""""""""" MUV ST - S A O
ATCC 3038 in Male Wine ” ,{}.:s,_ﬁ} 1366 21 4.8 20 5
5.4. Example 4: Assay reproducibility
[00184] A panel of eight specimens with varying concentrations of

Trichomonas vaginalis was tested on 12 different days by two different operators, at each of
three sites (8 specimens x 1 times/day x 12 days x 2 operators x 3 sites). Three lots of Xpert
TV Assay were used at each of the 3 testing sites. Xpert TV Assays were performed

according to the Xpert TV Assay procedure. Results are summarized in Table 6.
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[00185] The reproducibility of the Xpert TV Assay was also evaluated in
terms of the fluorescence signal expressed in Ct values for each target detected. The mean,
standard deviation (SD), and coefficient of variation (CV) between-sites, between-lots,
between-days, between-operator, and within-assay for each panel member are presented in

Table 7.
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5.5. Example 5: Analytical inclusivity
[00186]

testing 17 7. vaginalis strains in triplicate at a concentration no greater than 3x analytical

The analytical inclusivity of the Xpert TV Assay was evaluated by

limit of detection (3x LoD). Strains were tested in 7. vaginalis-negative pooled vaginal
swab (VS) in buffer, and male urine (MU) mixed with buffer. See Table 8. Under the
conditions of this study, all strains reported TV DETECTED results. The Xpert TV assay
demonstrated 100% inclusivity in both sample types.

Table 8: Analytical inclusivity panel

Results Vaginal Resuits Male
Isolate ATCC # Isolation Source Swab Urine
30001 Vaginal exudate TV DETECTED TV DETECTED
30184 Vaginal swab TV DETECTED TV DETECTED
30187 Endocervical swab TV DETECTED TV DETECTED
30188 Vagina TV DETECTED TV DETECTED
30236 Endocervical swab TV DETECTED TV DETECTED
30240 Vaginal pool TV DETECTED TV DETECTED
30245 En do\éz?\i/?:;!arggterial TV DETECTED TV DETECTED
30247 Vagina TV DETECTED TV DETECTED
50138 human TV DETECTED TV DETECTED
50139 human TV DETECTED TV DETECTED
50141 human TV DETECTED TV DETECTED
50143 human TV DETECTED TV DETECTED
50147 human TV DETECTED TV DETECTED
50167 Vagina TV DETECTED TV DETECTED
50183 Prostatic fluid TV DETECTED TV DETECTED
PRA-95 Vaginal exudate TV DETECTED TV DETECTED
PRA-98 human TV DETECTED TV DETECTED

5.6. Example 6: Analytical specificity

[00187]

A panel of 47 organisms, including bacteria, fungi, and viruses
commonly found in the urogenital tract, as well as other closely related protozoans to
Trichomonas were tested with the Xpert TV Assay. Each bacterial or fungal strain was
tested at 1 x 10’ cfu/mL or greater. Strains which did not produce countable colonies were
diluted to 0.5 McFarland units, approximately equivalent tol.5 x 108 cfu per mL for E. coli.
Viral strains were purchased as heat inactivated stocks from ZeptoMetrix Corp. and tested at
1 x 10° U/mL or 10° genomes/mL. Protozoans were cultured in growth media, visually
enumerated by light microscopy and tested at 1 x 10° cells/mL. Tests were performed in

triplicate. The organisms tested and the Xpert TV assay results are listed in Table 9.
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[00188]
with the Xpert TV assay. Under the conditions of this study, the analytical specificity of the

One organism, Trichomonas tenax, reported a TV DETECTED result

Xpert TV Assay was 98%.

Table 9: Analytical specificity panel

Species Strain ID Test Result
Acinetobacter lwoffi ATCC 17925 TV NOT DETECTED
Actinomyces israelii ATCC 12102 TV NOT DETECTED
Atopobium vaginae ATCC BAA-55 TV NOT DETECTED
Bacteroides fragilis ATCC 25285 TV NOT DETECTED

Bacteroides ureolyticus ATCC 33387 TV NOT DETECTED
Bifidobacterium adolescentis ATCC 15703 TV NOT DETECTED
Campylobacter jejuni ATCC 33560 TV NOT DETECTED
Candida albicans ATCC 14053 TV NOT DETECTED
Candida giabrata ATCC 90030 TV NOT DETECTED
Candida parapsilosis ATCC 90018 TV NOT DETECTED
Candida tropicalis ATCC 13803 TV NOT DETECTED
Chlamydia trachomatis ATCC VR-885 TV NOT DETECTED
Clostridium difficile ATCC 43594 TV NOT DETECTED
Clostridium perfringens ATCC 13124 TV NOT DETECTED
Corynebacterium genitatium ATCC 33031 TV NOT DETECTED
Cryptococcus neoformans ATCC 32045 TV NOT DETECTED
Cytomegalovirus ZeptoMetrix 0810003CF TV NOT DETECTED
Enterobacter aerogenes ATCC 51697 TV NOT DETECTED
Enterococous feacalis ATCC 19433 TV NOT DETECTED
Escherichia coli ATCC 24922 TV NOT DETECTED
Fusobacterium nucleatum ATCC 31647 TV NOT DETECTED
Gardnerella vaginalis ATCC 49145 TV NOT DETECTED
Haemophilus ducreyi ATCC 33840 TV NOT DETECTED
Herpes simplex virus | ZeptoMetrix 0810005CF TV NOT DETECTED
Herpes simplex virus il ZeptoMetrix 0810006CF TV NOT DETECTED
HIV-1 ZeptoMetrix 0801032CF TV NOT DETECTED

HPV 18 (Caski) ZeptoMetrix 0810232 TV NOT DETECTED
Klebsiella oxytoca ATCC 43165 TV NOT DETECTED
Lactobacillus acidophilus ATCC 314 TV NOT DETECTED
Lactobacillus jenseni ATCC 25258 TV NOT DETECTED
Lactobaciflus vaginalis ATCC 49540 TV NOT DETECTED
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{isteria monocylogenss ATCO 15313 TV NOYT DETECTED
Mobiluncus oitisi ATCL 35241 TV NOT DETEQTED

AMycoplasma hominis

ATCC 23114

TV NOT DETECTED

Nejsseria goronhoese

ATCC 35201

TV NOT DETECTED

Panfatichomanas Bominis ATLC 36000 T NOT DETECTED
Peplosfraptococcus anasiobiys ATLC 48031 TV NOT DETECTED
""""""""""" Provotelia bivia | ATCC 20303 | TWNOTDETECTED |

Propionibactarivm acnes ATCC 6818 TV NOT DETECTED
Proteus mirahilis ATCC 25833 TY NOT DETECTEDR
Psegdomonas asruginosa ATCC 35554 TV NOT DETECTED
Staphylococcus aureus ATCC 700628 v NOT DETECTED
Staphyiooocous epidermidia ATCC 14980 T NOT DETECTED
Strepfococcus agalactias ATCC 13813 Y NOT DETECTED

SHreplocorcus progenes

ATCC 19815

™ NOT DETECTED

Trichomonss fenax

ATCC 30207

TV DETECTED

ATCC 27618

Ty NOT DETECTED

Ureaplasmia urealylicum

5.7. Example 7: Interfering substances
[00189] In a non-clinical study, potentially interfering endogenous and
exogenous substances that may be within the urogenital tract and present in endocervical
and vaginal swab or first catch urine samples were evaluated with the Xpert TV Assay.

[00190] Substances were individually diluted into a pooled negative vaginal
swab matrix and a pooled negative male urine matrix. The substances were also tested in the
same matrices spiked with 7. vaginalis cells at no greater than three times the limit of
detection for the respective sample type. Eight replicates of each set of negative and positive
samples were tested with the Xpert TV assay and compared to the results obtained in a
control of the same sample without the potential interfering substance added. The
substances and test concentrations are listed in Table 10 and Table 11.

[00191] Under the conditions of the study, in tests with the substances diluted
into negative urine matrix no invalid results were reported; all tests reported TV NOT
DETECTED as expected. Assay interference was observed in tests with blood at 0.75% v/v
and azithromycin at 1.8 mg/mL diluted into positive urine matrix. False negative results
were not reported for tests with blood at 0.5% v/v and azithromycin at 1 mg/mL.

[00192] Under the conditions of the study, in tests with the substances diluted
into pooled negative swab matrix no invalid results were reported; all tests reported TV

NOT DETECTED as expected.
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In testing of substances diluted into pooled positive swab matrix, no

false negative TV results were reported. Testing with all the substances reported TV

DETECTED results as expected.

Table 10: Potentially interfering substances in urine samples

Class/Substance

Active Ingredient

Concentration Tested

Blood Blood 0.3% /v
Seminal Fluid Seminal Fiuid 5.0% viv
Mucus Mugcin 0.8% wiv
Acetylsalicylic Acid 500mg 8 mg/mL
Analgesics & Acetaminophen 3.2 mg/mL
Antibiotics Azithromycin 1.0 mg/mL
Doxycycline 0.5 mg/mL
OTC Deodorant & T;%%ZZ% gé::;i’ 0.25% wiv
Powders
Nanoxynol-9 0.25% whv
Albumin BSA 10 mg/mi
Glucose Glucose 10 mg/mi
Bilirubin Bilirubin 1 mg/mi
Acidic Urine (pH 4.0) Urine + N-Acetyl-L-Cysteine pH 4.0
Alkaline Urine (pH 9.0) Urine + Ammonium Citrate pH 9.0
Leukocytes Leukocytes 108 celis/mL

Intravaginal Hormones

Progesterone; Estradiol

7 mg/mL Progesterone +
0.07 mg/mL Beta Estradiol
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Table 11: Potentially interfering substances in swab samples

Class/Substance Active ingredient Concentration Tested
Blood Blood 1.0% viv
Seminal Fluid Seminal Fluid 5.0% viv
Mucus Mucin 0.8% wiv
Benzocaine 5%; o
Resorcinol 2% 0.25% wiv
Clofrimazole 2% 0.25% wiv
Miconazole Nitrate 2% 0.25% wiv
Tioconazole 0.25% wiv
5% wiw Aciclovir 0.25% wiv
Qver the counter (OTC) Glveerin. Prooviene
Vaginal Products; 4 l col Py 0.25% wiv
Contraceptives; Vaginal 9y
treatments Glycerin; Carbomer 0.12% wiv
Glycerin, Hydroxyethyt 0.25% wiv
cellulose
Goldenseal 3X HPUS; o
Kreosotum 12X HPUS 0.25% wiv
Povidone-iodine 10% 0.25% viv
Nonoxynol-9 12.5% 0.25% wiv
. Glycerin 14%; o
Hemerrhoidal Cream Pramoxine HCl 1% 0.25% wiv
Leukocytes Leukocytes 108 cells/mL
. ) . 7 mg/mL Progesterone +
Intravaginal Hormones Progesterone; Estradiol 0.07 mg/mL Beta Estradiol

5.8. Example 8: Carry-over contamination
[00194] The study consisted of repeated tests of a TV-negative vaginal swab
pool in buffer sample processed within the same GeneXpert module immediately following
a high (10° cells/mL) TV positive vaginal swab pool in buffer sample. The study consisted
of a TV-negative vaginal swab pool in buffer sample processed within the same GeneXpert
module immediately followed by a high (10° cells/mL) TV positive vaginal swab pool in
buffer sample. This testing scheme was repeated a further 20 times on two GeneXpert
modules for a total of 82 runs resulting in 40 positive and 42 negative samples. All 40

positive samples were correctly reported as TV DETECTED and all 42 negative samples
were correctly reported as TV NOT DETECTED.

5.9. Example 9: Alternate primers and probes tested to detect TV
[00195]

primer, two different reverse primers, and two different probes for detecting the TV 40S

To develop the TV assay described herein, four different forward
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ribosomal protein (Tv40Srp) gene were tested for sensitivity and specificity (e.g., cross-
reactivity with other species) in the assay. Table 12 shows the tested primers and probes.

Table 12: Alternate primer and probe sequences

oligo name ;E)Q D sequence Results
TAACAACCTTGGAGTTCTTCTTAA i i
TV forward 1 GTAACAACCTTGGAGTTCTTC G Final design
2 ACATCAATCTACAAGACACCACTITGA Final design
TV reverse
F1-AGTTTGGCTGCTTAGCTTCGAC-Q1 i i
TV probe 3 Q Final design
GAGTTCTTCTTAAGCTGAACA i
TV forward ALTI | © GTTCTICTTARGCTGAACAC FW design2
FW design 2 with different
GAGTTCTTCTTGAGCTGAACA .-
TV forward ALT2 7 ¢ SNP at position 12
AACAACCTTGGAGTTCTT i
TV forward ALT3 8 CAACCTTGGAGTTCTTCTTA FW design 3
TV reverse ALT1 9 ATCTACAAGACACCACTTGA RV design 2
PR design 2 with different
F1-AGTTT TGCTT TTCGAC-Q1
TV probe ALT1 10 G CECTGCTTGECTICGAC-O SNP at position 14
[00196] It was found that TV forward ALT1 cross-reacted with Pentatric

homonas hominis (Pth), another closely related trichomonad found in human gut. When TV
forward ALT1 was used in an assay with 1000 copies of TV and an assay with 500,000
copies of Pth, TV was detected with a Ct of 30.7 and Pth was detected with a Ct of 26.3.

TV forward ALT2 was less sensitive than the final design, detecting TV with a higher Ct
value of 31.5. Similarly, TV forward ALT3 was less sensitive than the final design, also
detecting TV with a higher Ct value. TV reverse ALT1 also resulted in a less sensitive
assay, detecting TV with a higher Ct value. Finally, TV probe ALT1 was less sensitive and

less consistent than the final design.

[00197] All publications, patents, patent applications and other documents
cited in this application are hereby incorporated by reference in their entireties for all
purposes to the same extent as if each individual publication, patent, patent application or
other document were individually indicated to be incorporated by reference for all purposes.

[00198] While various specific embodiments have been illustrated and
described, it will be appreciated that changes can be made without departing from the spirit

and scope of the invention(s).
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SEQ ID Description Sequence
NO
4 Trichomonas ggccggcectt tctgatgggt aagtctaaag cttgcggtcg tctcgectgcet
vaginalis 40S cgtaaactcc gtcttgcaca caagtccaac ttgtgggctt ccaacgcata
ribosomal protein | ccgccgttcc cttggtacat caatctacaa gacaccactt gagggtacat
(Tv40Srp) gene caatggcatc tggcatcgtc gtcggcaagg tcgctgtcga agccaagcag
ccaaactctg ctattcgtaa agctgtccgt gttcagctta agaagaactc
taaggttgtc acagctttcg ttccacgcga tggttccctc cgtcttattg
atgataacga ccgtgttctt attgccggta tgggtcgttc tggccgttct
gtcggtgacc ttccaggatg ccgtttcaaa gttatcaagg tcgctggttt
ctccctecectt gctetttgge tcggcaagaa ggagaagccg cgcagctaaa
taaatactct tgggtttacc ggtaaataaa aacatatatt acgaaataca
aatattat
5 TV4OSrp ACATCAATCT ACAAGACACC ACTTGAAGGC ACCTCAATGG CCTICCGGCAT TGTTGTICGGC
amplicon ARAAGTTGCTG TCGAAGCTAA GCAGCCAAAC TCCGCTATTC GTAAAGCAGT TCGTGTTCAG

CTTAAGAAGA ACTCTAAAGT TGTTAC
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WHAT IS CLAIMED IS:

1. A method of detecting the presence or absence of Trichomonas vaginalis (TV)in a
sample from a subject comprising detecting the presence or absence of the TV 40S ribosomal
protein (Tv40Srp) gene or RNA in the sample.

2. A method of determining whether a subject has a Trichomonas vaginalis (TV)
infection comprising detecting the presence or absence of the TV 40S ribosomal protein
(Tv40Srp) gene or RNA in a sample from the subject.

3. The method of claim 1 or claim 2, wherein the subject has not previously been treated
for TV infection.

4. The method of claim 1 or claim 2, wherein the subject has previously been treated for
TV infection.

5. The method of claim 4, wherein the previous treatment comprised one or more doses
of metronidazole or tinidazole.

6. The method of any one of the preceding claims, wherein the subject does not have any
symptoms of TV infection.

7. The method of any one of claims 1 to 5, wherein the subject has one or more
symptoms of TV infection.

8. The method of claim 7, wherein the subject has one or more symptoms selected from
vaginitis, urethritis, and cervicitis.

9. The method of claim 7 or claim &, wherein the subject is female and has one or more
symptoms selected from itching, burning, redness, and/or soreness of the genitals; unusual
odor of the genitals; discomfort with urination; and a thin clear, white, yellow, or green
discharge.

10. The method of any one of the preceding claims, wherein the subject is pregnant.

11. The method of claim 7 or claim 8, wherein the subject is male and has one or more
symptoms selected from itching and/or burning inside the penis; burning after ejaculation
and/or urination; and penile discharge.

12. The method of any one of the preceding claims, wherein the method comprises
detecting an endogenous control.

13. The method of claim 12, wherein the endogenous control is a sample adequacy
control.

14. The method of claim 12 or claim 13, wherein the endogenous control is a single-copy

human gene.
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15. The method of claim 14, wherein the endogenous control is selected from HMBS,
GAPDH, beta actin, and beta globin.

16. The method of any one of the preceding claims, wherein the method comprises
detecting an exogenous control.

17. The method of claim 16, wherein the exogenous control is a sample processing
control.

18. The method of claim 16 or claim 17, wherein the exogenous control comprises a
DNA sequence that is not expected to be present in the sample.

19. The method of any one of claims 16 to 18, wherein the exogenous control is a
bacterial gene.

20. The method of any one of the preceding claims, wherein the method comprises PCR.

21. The method of claim 20, wherein the method comprises quantitative PCR.

22. The method of claim 20 or claim 21, wherein the PCR reaction takes less than 2 hours
from an initial denaturation step through a final extension step.

23. The method of any one of the preceding claims, wherein the the TV 40S ribosomal
protein (Tv40Srp) gene comprises the sequence of SEQ ID NO: 4.

24. The method of any one of the preceding claims, wherein the method comprises
contacting nucleic acids from the sample with a first primer pair for detecting the TV 40S
ribosomal protein (Tv40Srp) gene or RNA.

25. The method of claim 24, wherein the method comprises contacting nucleic acids from
the sample with a second primer pair for detecting an endogenous control.

26. The method of claim 24 or claim 25, wherein the method comprises contacting
nucleic acids from the sample with a third primer pair for detecting an exogenous control.

27. The method of any one of claims 24 to 26, wherein the first primer pair comprises a
first primer and a second primer, wherein the first primer comprises a sequence that is at least
90%, at least 95%, or 100% identical to at least 15, at least 16, at least 17, at least 18, at least
19, at least 20, at lcast 21, at least 22, at least 23, at least 24, or at least 25 contiguous
nucleotides of SEQ ID NO: 4, and wherein the second primer comprises a sequence that is at
least 90%, at least 95%, or 100% complementary to at least 15, at least 16, at least 17, at least
18, at least 19, at least 20, at lcast 21, at lcast 22, at least 23, at least 24, or at least 25
contiguous nucleotides of SEQ ID NO: 4.

28. The method of claim 27, wherein the first primer and the second primer each
independently comprises 0, 1, or 2 mismatches compared to SEQ ID NO: 4 or its

complement.
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29. The method of any one of claims 24 to 28, wherein the first primer pair comprises a
first primer consisting of 15 to 30 nucleotides and a second primer consisting of 15 to 30
nucleotides.

30. The method of any one of claims 24 to 29, wherein the first primer pair comprises a
first primer of SEQ ID NO: 1 and a second primer of SEQ ID NO: 2.

31. The method of any one of claims 24 to 30, wherein the first primer pair produces an
amplicon that is 50 to 500 nucleotides long, 50 to 400 nucleotides long, 50 to 300 nucleotides
long, 50 to 200 nucleotides long, 50 to 150 nucleotides long, 100 to 300 nucleotides long, 100
to 200 nucleotides long, or 100 to 150 nucleotides long.

32. The method of claim 31, wherein the method comprises forming the Tv40Srp
amplicon.

33. The method of claim 32, wherein the method comprises contacting the Tv40Srp
amplicon with a first probe capable of selectively hybridizing with the Tv40Srp amplicon.

34. The method of claim 33, wherein the first probe comprises a detectable label.

35. The method of claim 34, wherein the first probe comprises a fluorescent dye and a
quencher molecule.

36. The method of any one of claims 33 to 35, wherein the first probe comprises a
sequence that is at least 90%, at least 95%, or 100% identical or complementary to at least 15,
at least 16, at least 17, at lcast 18, at least 19, at least 20, at least 21, at lcast 22, at least 23, at
least 24, or at least 25 contiguous nucleotides of SEQ ID NO: 4 or SEQ ID NO: 5.

37. The method of claim 36, wherein the first probe comprises 0, 1, or 2 mismatches
compared to SEQ ID NO: 4 or its complement or compared to SEQ ID NO: 5 or its
complement.

38. The method of any one of claims 33 to 37, wherein the first probe consists of 15 to 30
nucleotides.

39. The method of any one of claims 33 to 38, wherein the first probe has the sequence of
SEQ ID NO: 3.

40. The method of any one of claims 32 to 39, wherein the method comprises forming an
endogenous control amplicon and/or an exogenous control amplicon.

41. The method of claim 40, wherein the method comprises contacting the endogenous
control amplicon with a second probe capable of selectively hybridizing with the engoenous
control amplicon and/or contacting the exogenous control amplicon with a third probe

capable of selectively hybridizing with the exoenous control amplicon.
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42. The method of claim 41, wherein the second probe and the third probe each comprise
a detectable label, wherein the detectable labels may be the same or different.

43. The method of claim 42, wherein the detectable labels of the second and third probes
are detectably different from the detectable label of the first probe.

44. The method of any one of the preceding claims, wherein the method comprises
detecting the Tv40Srp gene or RNA, an endogenous control, and an exogenous control in a
single multiplex reaction.

45. The method of any one of the preceding claims, wherein the sample is selected from a
urine sample, an endocervical swab sample, a vaginal swab sample, and a urethral swab
sample.

46. A composition comprising a first primer pair for detecting a Trichomonas vaginalis
40S ribosomal protein (Tv40Srp) gene or RNA.

47. The composition of claim 39, wherein the composition comprises a second primer
pair for detecting an endogenous control.

48. The composition of claim 40, wherein the endogenous control is a sample adequacy
control.

49. The composition of claim 40, wherein the endogenous control is selected from
HMBS, GAPDH, beta actin, and beta globin.

50. The composition of any one of claims 39 to 42, comprising a third primer pair for
detecting an exogenous control.

51. The composition of claim 43, wherein the exogenous control is a sample processing
control.

52. The composition of claim 43, wherein the exogenous control is a bacterial gene.

53. The composition of any one of claims 46 to 52, wherein the first primer pair
comprises a first primer and a second primer, wherein the first primer comprises a sequence
that is at least 90%, at least 95%, or 100% identical to at least 15, at lcast 16, at least 17, at
least 18, at least 19, at least 20, at least 21, at least 22, at least 23, at lcast 24, or at least 25
contiguous nucleotides of SEQ ID NO: 4, and wherein the second primer comprises a
sequence that is at least 90%, at least 95%, or 100% complementary to at least 15, at least 16,
at least 17, at least 18, at lcast 19, at least 20, at least 21, at least 22, at least 23, at least 24, or
at least 25 contiguous nucleotides of SEQ ID NO: 4.

54. The composition of claim 53, wherein the first primer and the second primer each
independently comprises 0, 1, or 2 mismatches compared to SEQ ID NO: 4 or its

complement.
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55. The composition of any one of claims 46 to 54, wherein the first primer pair
comprises a first primer consisting of 15 to 30 nucleotides and a second primer consisting of
15 to 30 nucleotides.

56. The composition of any one of claims 46 to 55, wherein the first primer pair
comprises a first primer of SEQ ID NO: 1 and a second primer of SEQ ID NO: 2.

57. The composition of any one of claims 46 to 56, wherein the composition comprises a
first probe capable of selectively hybridizing to a Tv40Srp amplicon produced by the first
primer pair.

58. The composition of claim 57, wherein the first probe comprises a detectable label.

59. The composition of claim 58, wherein the first probe comprises a fluorescent dye and
a quencher molecule.

60. The composition of any one of claims 57 to 59, wherein the first probe comprises a
sequence that is at least 90%, at least 95%, or 100% identical or complementary to at least 15,
at least 16, at least 17, at lcast 18, at least 19, at least 20, at least 21, at lcast 22, at least 23, at
least 24, or at least 25 contiguous nucleotides of SEQ ID NO: 4 or SEQ ID NO: 5.

61. The composition of claim 60, wherein the first probe comprises 0, 1, or 2 mismatches
compared to SEQ ID NO: 4 or its complement or compared to SEQ ID NO: 5 or its
complement.

62. The composition of any one of claims 57 to 61, wherein the first probe consists of 15
to 30 nucleotides.

63. The composition of any one of claims 57 to 62, wherein the first probe has the
sequence of SEQ ID NO: 3.

64. The composition of any one of claims 57 to 63, wherein the Tv40Srp amplicon has
the sequence of SEQ ID NO: 5.

65. The composition of any one of claims 46 to 64, wherein the composition comprises a
second probe capable of selectively hybridizing to an endogenous control amplicon produced
by the second primer pair.

66. The composition of claim 65, wherein the endogenous control is a sample adequacy
control.

67. The composition of claim 65, wherein the endogenous control is selected from
HMBS, GAPDH, beta actin, and beta globin.

68. The composition of any one of claims 46 to 67, wherein the composition comprises a
third probe capable of selectively hybridizing to an exogenous control amplicon produced by

the third primer pair.
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69. The composition of claim 68, wherein the exogenous control is a sample processing
control.

70. The composition of claim 68, wherein the exogenous control comprises a DNA
sequence that is not expected to be present in the sample.

71. The composition of any one of claims 68 to 70, wherein the exogenous control is a
bacterial DNA.

72. The composition of any one of claims 46 to 71, wherein the composition is a
lyophilized composition.

73. The composition of any one of claims 46 to 71, wherein the composition is in
solution.

74. The composition of claim 73, wherein the composition comprises nucleic acids from a
sample from a subject being tested for the presence of absence of Trichomonas vaginalis.

75. A kit comprising a first primer pair for detecting a Trichomonas vaginalis 40S
ribosomal protein (Tv40Srp) gene or RNA.

76. The kit of claim 75, wherein the kit comprises a second primer pair for detecting an
endogenous control, wherein the primer pair for detecting Tv40Srp and the second primer
pair are in the same or different compositions in the kit.

77. The kit of claim 76, wherein the endogenous control is a sample adequacy control.

78. The kit of claim 76, wherein the endogenous control is selected from HMBS,
GAPDH, beta actin, and beta globin.

79. The kit of any one of claims 75 to 78, comprising a third primer pair for detecting an
exogenous control, wherein the third primer pair is in the same or different composition from
the primer pair for detecting Tv40Srp and the second primer pair.

80. The kit of claim 79, wherein the exogenous control is a sample processing control.

81. The kit of claim 79 or claim 80, wherein the exogenous control comprises a DNA
sequence that is not expected to be present in the sample.

82. The kit of any one of claims 79 to 81, wherein the exogenous control is a bacterial
gene.

83. The kit of any one of claims 75 to 82, wherein the first primer pair comprises a first
primer and a second primer, wherein the first primer comprises a sequence that is at least
90%, at least 95%, or 100% identical to at least 15, at least 16, at least 17, at least 18, at least
19, at least 20, at lcast 21, at least 22, at least 23, at least 24, or at least 25 contiguous
nucleotides of SEQ ID NO: 4, and wherein the second primer comprises a sequence that is at

least 90%, at least 95%, or 100% complementary to at least 15, at least 16, at least 17, at least
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18, at least 19, at least 20, at lcast 21, at lcast 22, at least 23, at least 24, or at least 25
contiguous nucleotides of SEQ ID NO: 4.

84. The kit of claim 83, wherein the first primer and the second primer each
independently comprises 0, 1, or 2 mismatches compared to SEQ ID NO: 4 or its
complement.

85. The kit of any one of claims 75 to 84, wherein the first primer pair comprises a first
primer consisting of 15 to 30 nucleotides and a second primer consisting of 15 to 30
nucleotides.

86. The kit of any one of claims 75 to 85, wherein the primer pair for detecting the
Tv40Stp gene or RNA comprises a first primer of SEQ ID NO: 1 and a second primer of
SEQ ID NO: 2.

87. The kit of any one of claims 75 to 86, wherein the kit comprises a first probe capable
of selectively hybridizing to a Tv40Srp amplicon produced by the first primer pair, wherein
the first probe is in the same or different composition from one or more of the primer pairs.

88. The kit of claim 87, wherein the first probe comprises a detectable label.

89. The kit of claim 88, wherein the first probe comprises a fluorescent dye and a
quencher molecule.

90. The kit of any one of claims 87 to 89, wherein the first probe comprises a sequence
that is at least 90%, at least 95%, or 100% identical or complementary to at least 15, at least
16, at least 17, at least 18, at least 19, at lcast 20, at least 21, at least 22, at least 23, at least
24, or at least 25 contiguous nucleotides of SEQ ID NO: 4 or SEQ ID NO: 5.

91. The kit of claim 90, wherein the first probe comprises 0, 1, or 2 mismatches compared
to SEQ ID NO: 4 or its complement or compared to SEQ ID NO: 5 or its complement.

92. The kit of any one of claims 87 to 91, wherein the first probe consists of 15 to 30
nucleotides.

93. The kit of any one of claims 87 to 92, wherein the first probe has the sequence of SEQ
ID NO: 3.

94. The kit of any one of claims 87 or claim 93, wherein the Tv40Srb amplicon has the
sequence of SEQ ID NO: 5.

95. The kit of any one of claims 75 to 94, wherein the kit comprises a second probe
capable of selectively hybridizing to an endogenous control amplicon produced by the second
primer pair, wherein the second probe is in the same or different composition from one or

more of the primer pairs.
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96. The kit of any one of claims 75 to 95, wherein the kit comprises a third probe capable
of selectively hybridizing to an exogenous control amplicon produced by the third primer
pair, wherein the third probe is in the same or different composition from one or more of the
primer pairs.

97. The kit of any one of claims 75 to 96, wherein the kit comprises dNTPs and/or a
thermostable polymerase.

98. The kit of any one of claims 75 to 97, wherein the kit comprises one or more
lyophilized compositions.

99. A primer consisting of the sequence of SEQ ID NO: 1, wherein the primer comprises
at least one modified nucleotide.

100. A primer consisting of the sequence of SEQ ID NO: 2, wherein the primer
comprises at least one modified nucleotide.

101. A probe consisting of the sequence of SEQ ID NO: 3, wherein the probe
comprises at least one modified nucleotide and/or a detectable label.

102. The probe of claim 101, wherein the probe comprises a fluorescent dye and a

quencher molecule.

103. The probe of claim 102, which is a fluorescence resonance energy transfer
(FRET) probe.
104. The probe of any one of claims 101 to 103, wherein the probe comprises at

least one modified nucleotide.

105. A composition comprising a first primer consisting of the sequence of SEQ ID
NO: 2 and a second primer consisting of the sequence of SEQ ID NO: 3, wherein the first
primer and the second primer each comprises at least one modified nucleotide.

106. The composition of claim 105, wherein the composition comprises a probe
consisting of the sequence of SEQ ID NO: 3, wherein the probe comprises at least one
modified nucleotide and/or a detectable label.

107. The composition of claim 106, wherein the probe comprises a fluorescent dye
and a quencher molecule.

108. The composition of claim 106, wherein the probe is a fluorescence resonance
energy transfer (FRET) probe.

109. The composition of any one of claims 106 to 108, wherein the probe
comprises at least one modified nucleotide.

110. The composition of any one of claims 105 to 109, wherein the composition is

a lyophilized composition.
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111 The composition of any one of claims 105 to 109, wherein the composition is
in solution.
112. The composition of claim 111, wherein the composition comprises nucleic

acids of a sample from a subject.
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A1 BRI ERAO BT IR (1) 7732, Forb BT i T v B HE0 N PR R 18 T S Rg e ik etk 5
PRI R 3 - 2 A8 1) B8 AR SRR/ BORE SNIE P X R 1S T 5 e e e R S AR
X R 38 2 58 1) 5 — PR A 4 fi

A2 BURNZERATFTIR B 77 7%, Forp B 38 PR A SR =3R4 5% B B 8 TR bR, FoHp
FIT 3w A A 1 AT DA ] AN T

43 BRI BESR A2 3R () 77325, Fovb BT ik 55 — REE = 3R EH 0 AT RS AR 2 7T X A T 55—
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PREF B9 T RS DU AR 1 T B A )

A4 H IR BUR) SR HR AR — TR IR 1 7 8, AR BT IR O VB R DL A £ E N A
TvA40Srp PR BRNA | PA Y P 6o e A A s 1 6o

45 . F R AR EL R A AT — TR (1) 7735, Fo b B il #F i ide B SRR i 1 B SN KT
i~ B 3R i AR GE I A

46 . AW, Hom & TR I 9 18 B i A0SHZ AR B 4 (Tv40STp) FE K BRRNAF 25— 5]
Wikt

AT KRV ER3IFT IR I 20 &9, Hovb AT iR 4 & W0 2 AT A6 000 P 5P BB 28 — 514
X o

48 BRI ELR AT IR B ZH G4, Forb Bl oA 14 0o R A ot 78 20 P 0 R

49 AR E SR A0 BT IR I 2H G4, o BT i P i 14 7 8 1% HMBS  GAPDH . L3l £ 1 FHBER
E{=

50 BRI ZER 39 A2 AT — T i (Y 204 , LB 2 FH TR U A MR R X BT 28 =514
X o

51 KRN E SR A3 IR (R G4, Forb Bl A P 0 HE R A v A 3 0] R

52 KRN E R A3 IR () G4, Forb Bk 2P ek HE & A0 i B A

53 MR ZER A6 B 52H AT — T TR (I &9, I A BT il 58 — 51080 & 28 — 51 A 2R
— 51, o ek S — 51484 5SEQ 1D NO: 4 & /015, E /16, £4017, F /018, £ /019,
F/020, 5021, 5/022,8/023, /024, 8{ F D25 ELAZTIR 2 /090% , £/095% , 5L
100% Rl —/ 751, 3 HH A prid 58 — 51 & 5SEQ 1D NO:4f) & /015, £/b16, £ /D017,
2/018,2/019,8/020, /021, £/022, 52 /023, /024, B /D2SNELZ TR E D
90% , & /95% , 5L 100 % H MK 41

54 KR ELSR 53R (4 &4, Horp 5SEQ 1D NO: 48 H H AMAEEL , Bk 55— 514 AN
EIGIE /S = P IIRVA RS A (N B N LT

55 BRI ZER 46 B 54 AL —TIFTR I H A4, Forp Bk 25— 5105 A8 15 230N %
IR 56— 51 15 2 30 MZ A RALR M 26 — 5149,

56 BRI Bk 46 =55 H AT — T FTIR A &4, FoAh BTk 28 — 51 9% EL 5 SEQ 1D NO: 111
—B¥RISEQ 1D NO: 2[5 — 5|4,

57 B RNFERA6 56 F AL — TR (A9, A ik 2 &) 6 & R ix Bt 556 —
S W%} P2 A B TvAOSTp ) 38 1 2438 1 56— 454t .

58 . BUHNE KRBT IR (A G4, Forb Birid 28 — 4R & nT A A

59 . BUHEE R B8P IR (1) 4 G4, Forb P 28 — IR EH L 3 2 SRR K5 70 1

60 . BRI EL R 57 Z 59T — W FTIR [ &4, o Ah Bk 28 — #REH & 5 SEQ 1D NO: 45,
SEQ ID NO:5/1Z&E /15, FE 016, E /017, F /018, F /019, /020, £/021, £/022, £ /023,
F 024, 8L F D 25ANEBRE TR 2 /090% , £ /095% , 5100 % [6]— 5% H AN T 51

61 . KA E R 60FT IR Y41 &4, Hodh 5SEQ ID NO: 48 H H M AHEL 8L 5SEQ ID NO:5
B B AMAHLE , Brid 25— IREH 500 1L B2 S AL -

62 . BUFELRET 261 AR — BT G, Horp il 55 — 3R%H 15 230X T R 4
%o
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63 BRI B R 5T ZE62H AL — W FTIR [ &4, o Ah Bk 28— #REF B A SEQ 1D NO: 31 /7
1P

64 BRI B R 5T 63 L — TR A &9, L BriRTv40Srp¥ 1 7 HASEQ 1D NO:
51751

65 BRI ZER A6 64 AL —TFT IR I G, A Frid dH &V 6 & e Ik B 5 28
TS| WK A PR PR R S R RS B R

66 . BRI EL R 65 BT IR (1) 4G40 , FoHb i P P 0 R A o 78 20 PR ) R

67 BRI EL R 65 BT il (1) 4 54, R ik P 0 14 % JECE 1 HMBS L GAPDH  BIVLB B 11 FHBEE
HH

68 . BRI ZERA6 B 6TH AL —TFT IR I G, H A Frid &V 8 & eIk B 5 h 28
= 5PNt PR AR A NIR I S RR T RS 5 IR

69 . BUHEE K 68T IR (K 4H G4y , Forb Pl A/ P 0 HE R A v A 3 6] L

70 . KR ZER 68 il (1) 2H &4, He i ik S 14 xof R A0, 25 OB AN A7 AE TR i 1 (1) DNA 7
P

71 BRI E R 682 70 AT — TUHTIR I 4L &4, Frp BT i 15 xof B2 I B DNA

72 RRNERA6ETIHE— DT RRIH &Y, L Frid A A2 THIHEY)

73 BRI ERA6 R T1HRAT — TR 5 9, Horb BT id 2 & AR W

T4 BRI ERT3FTR AW, Hod Brid 4 &8 8 K B A AF A SR E R E £
T U S2 A AR R AR IR

75 — PR AL, AL S TR I 9 3 B 3 R 40SAZ A A BR ) (Tv40STp) & K BXRNAF 25
— 51 %5

76 BUREE SR 75 B (0 B 7R 6, AR B K S A TR PN IR T R 2R 5 )
XF, FH BT T A M TvA0Srp i) 51 5% Fl A i 85— 51 W% 6 B ) 6 A (0 AR TR) BOAN [A) 4 &
Y.

77 BUREL R T6 BT I ()R 7R 6, o B pAy P ) R A o 78 20 PR ) R

78 BRI ELSR 76 B i (1) AR &, AR BT P A X REGZE MBS L GAPDH  BIVLB B 11 FHIBEE
B

79 BUR)E SR 752 T8 HR AT — T A 1) 7R 6, o X0 0 B 2 A W IR o) R
5 =51t , Hodr B iR 55 = 516 5 B AT I Tv40Srp i 514056 FIRT A 58 — 51 rxt 78
FHIF B AN A 2 A

80 . BN EE SR TR IR (R R, FE b Pt &7 P 0 HEL R A v A 3 0] L

81 . BRI ZE SR 7O RN ZE SR 80 Fir i (19 4 711) 6, I A i i A5 6 BB &5 T AN A7 AE T
FE R IDNA 51

82 BRI ELR 79281 H AL — T BT i (i 7R, L Hp BT I A/ % P A 1 o 2 1)

83 BRI ZE R 75 28 82 AT — T Fir ik (1 4k 71l 6, L A BT I 5 — S 080 &5 28 — 5 A 2R
— 51, o ek s — 51484 5SEQ 1D NO: 4 & /015, E /16, £/4017, F /018, £ /019,
F/020, 5021, 5022, 8/023, /024, 8{ E D25 ELAZATIR 2 /090% , £/095% , 5L
100% Rl —/ 721, 3 HH A prid 58 — 51 & 5SEQ 1D NO:4f) & /015, £/b16, £ /D017,
2/018,2/019,8/020, /021, £/022, /023, /024, B /D2SNELEE TR E D

5
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90% , £/095% , 5100 % H 4M 741 .

84 . BUF) B SR 83 ik (k7 &, Horp 5 SEQ 1D NO: 48 H H AM ALY , Frik 55— 514 AN
5% H SIS0, 1L B2 ANEE T .

85 . BRI EL K 75 22 84 AT — T Bl ik (1) 355 &0, Ferp ik 28 — 51 W B3 15 2301 %
TR AR 5 — 51 AT 15 30 MZ FRRZH BT 28 — 5140

86 . B EL K 75 22 85 HH AT — LU ik I a7 &, o i FH T4 I Tv40Srp 2[R BERNAY
P05 SEQ ID NO: 1 25— 5[4 HISEQ 1D NO: 2/ 28 — 514,

87 . BUR|ELR 75 22 86 HAE — I Fir i il 5f &L, Hoh ik il & 0 B e 0 e 1 S i 28
— 5% PEAE I TvAOSrp T 38 T 28 38 1 2 — 4R, A BT 58 — ¥REF 5 — LA LRk 514
XTE AR BN A 2H A4

88 . WU EL R8T Fr il (1) 1, Ferb Pk 28 — 4R & mT A At

89 . U E SR 88T ik (1) FHIl 4, Fe v i 28 — IR 3 SRR K5 70 1

90 . UM EL 3K 87 22 89 Hh AT — T fradt (1) 1 77, e v ik 28 — R4 & 5 SEQ 1D NO: 45§,
SEQ ID NO:5[ZE /D15, & /D16, /017, E/018, £/019, £/020, £/b21, £/022, /023
F /24, 8L E DS NIELEAL TR E D90% , B /095% , 5100 % [F] — B H AN FE 51 .

91 . KR SR OO P ik (R ik 7 £, Hort 5 SEQ 1D NO: 484 H H AM#HEL 5 5SEQ 1D NO:5
B EANMIAREL , Bk 28— R4H 570 1 BR2 AR .

92 BRI ELR 8T 91 AT — T Frak (1)) &L, Forh Bk 28 — R4 15 =30 H R 4
%o

93 AU HEL K 8T 22 92 Hh AT — T it 1) 1 7, v ik 28 — #R4H B SEQ 1D NO: 3/ /7
Gl

94 BRI B3R 87 B BRI EL R 93 H AT — T B ik i il ) &, Horp ri& Tv40Srbd 3+ B A
SEQ ID NO:5[F%1.

95 . BRI ZE R 75 22 94 AT — T pirad () k), b i R & B B R e 1 R 1 S 2R
g1t AR R N R BRI RS I A R e, R IR 5 T AREH S — ML B TR 5
YIXHEAR R A R H &P

96 . BRI ZL R 75 22 95 H AT — T pirad () k), b i R & B B R e 1 R 1 S 2R
=GPt A R AR FR T3 1 S A =R e, R R 5 =AREH S —MPLL BT IR 5
YIXHEAR R A R H &P

97 BRI EL R 75 42 96 HH AT — T3 ik 1 4551 & Ferb B i 177 S0 2 ANTP s Al / B AR e
(5 E

98 AR ZL R 75 & 97 H AT — T pirad () ik ), b i e & B & — A L BRI A
“H.

99.HHSEQ ID NO: 117 A AL 5140, Ho b Bridk 5|4 2 /b — MBI AZ IR -

100. FHSEQ ID NO: 2/ JF ZI A i 514, Horh Bk 5105 2 /b — MBI AZ IR -

101.SEQ ID NO: 317 #IZH e 4R %t , o ik £ % 5 22 /b — MBI IR A% H R 1/ 51
AP MIFR I o

102 BRI ER 101 Pk 4R %S, o rp BT iR PR 5 L5 2O R PR R )53 ¥

103 AR LR 102 I8 B ERET , Hog 2Ot L RAE 2 #% (FRET) $8%t .
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104 . AL E SR 101 £ 1039 T — WA iR (4R EE , Horb BT ik R EH L& 2 /b — MBI A%

M2 .

105. —Fhdl &4, A& HSEQ 1D NO: 2/ Fp A 4L i) 55— SI WA SEQ 1D NO: 311 ¥
VAR 55— 514, b iR 55— 51 ATk 55 — 510+ A B & 20— MBI IR .

106 . AU ER 105 TR AL &4, Heh Frid &8 & HSEQ 1D NO - 31 Fr I 4L i i 44
Bt HrP TR R D AME IR IR R A/ BT A bR .

107 BRI EER106 ik 19241 540 » Ho b BT SR BT 6 & 9 S GURRIR K GH 201

108 BRI EER106 ik (241 540 » Ho b ik a8 41 2 2O IR BE B H S (FRET) 8% .

109 AU ER 106 2108 AL — I AT iR I H G4, Herh Frid ¥R 41 00 35 > — MBI %
HIR .

110 BUAZER106 2109 E — A M H &9, e rid A & VR A THHEY.

111 BRI EESR 105 2 109 — TR K &4, Fo b firid H S WA

112 B ESR TR &9, Forb prid & P8 5ok B 2l R AR .
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RMBREE BRI G E

1. & AR

[0001]  $&t F TG I FH 7E ¥ HL (Trichomonas vaginalis) M4 &A1 .

[0002] 2. 55

[0003]  J5iA= )4 [ 38 B 5 HLidE B HUR (trichomoniasis) , HoJ& 5 I EAL & Gy, AT
PR G PR 22 o A 8 56 [ A - i DU 3 910 6 3 R0 o 6 TR HU IR G mT DL A REIR Y
BRI o 2 ., 49140, Ginocchio® N, J.Clin. Microbiol .2012,50:2601-2608. 7E %
W, B HUR S — RAVE S ITE AR B B — . 2 WL, 10, Centers for Disease
Control andPrevention (CDC) .CDC fact sheet:trichomoniasis.2010.www.cdc.gov/
std/trichomonas/STDFact—Trichomoniasis.htme 2 H A REIR 1T G840 35 4 JH 28 R % L o8
PR VBRI, SR, HEPRANIE , B 389G - A O s (sl sk R . 2 IR b AE B
H, T HUE AT LA 1 DR o XK B ) PRIE 28 (NGU) o 554 BRE DR T B 045 B 25 9 f e
B KT, SRS BCHE IR 5 e 1, BB ZE M) o 2 0L, B 40, Workowsk i %5 N ,Centers for
Disease Control and Prevention.Sexually transmitted disease treatment
guidelines,2010.MMWR 2010;59 (RR-12) :1-110;Centers for Disease Control and
Prevention.Biosafety in Microbiological and Biomedical
laboratories.www.cdc.gov/biosafety/publications/,

[0004] 5 4 35 1Ay o WU 9 T 3 o (TV) B 7925 o JUHL R, 75 58 v R e P L TR A ) R R B
3 T PR T A2 I

[0005] 3. Ak

[0006] £ LBt Jy Gerh, SR bR MoK B 3213 A it Hh A7 AE BN A £E B 3 R e (TV)
(7925 o A — L85t )7 2 v, SRR E 52 R 5 HAT BB B R L (TV) SR YLK 7V o fE — L8
SETH T G, BT AR O7 VR AL AR A D 52 K AR S R AR AE BN AFAETY A0S BB IR R
(Tv40Srp) J K BERNA..

[0007]  FE S8ty S, Frik 3238 AR TVIR G AT VR T o A — L85t 7 = b,
B2 O TV G AT VR T o AE — 28 S0 7 S8 b, AT Va7 B4 — AN DL B 7R &
T ik Pl 5 R o E — BB STt 7 22 v, IR 52 iR A A AR TVIR BB IR o £ — e STt 7 58
o, PR 52 iR B — P DL B TVECGWIEAR A — 2050 77 b, rid 2 il & B ik H Bl iE
R IRIE R AT B IR ) —PpLL FREAR o 7 — B0t 7 R, Pk 32l & 2 itk I H B A ik
H AT & T — A DL B < AR T AR e S AL R/ BRI 5 AR A R s HERANIE
ARG EIPEE B SR O HE R AR — Lo ST R, TR 32 i PR 4 A — Le S
s, Pk 32 a0 S B H R B DA S ) —Fi P _EREIR « B 25 A A/ B 1
SRR/ BHE PR JE R s AR 25 HE ) -

[0008]  7E—usijii J7 S H, BTid 7 vk AL FE A I P P 0 R o AE — SRS T S, TR XT
R FF it 70 2 P 0] R o 7 — B S 7 S b, P TR X B B DU N R [R] o AE — e St U 2
Hh, P YR P X E 32 1 HMBS W GAPDH . BIIL B 85 (4 FIBER & 1

[0009]  #E—Lsit )7 2, BT ad J7 v HE A DU AR 0T B o AE — S STl T SR R, ANIE I
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T2 5 ot A B X R o E — BB Sty S, AR o IR AL T AN A7 AE T B R A DNAFE 51
FE— LSt 77 R H L AN T R A B SR R

[0010]  7F — bt 7 &by, Frik 7 A K PCR . 7E — Be s jifi 7 b, Frik 5 vl 4E & &
PCR o 7£— L& 512 it /7 S 7, PCR S W MR AR A5 P 20 BR i ot B 24 S A0 BRFE B /N T2/, /N T 1
/N, BNT304) B

[0011]  fE—Hesji /7 &, TV A0SR S F (Tv40Srp) JE K 407 SEQ IDNO: 41 ¥ 51 . 7F
— s B, TR E AR RSN S A TRITV 40SE AR ED
(Tv40Srp) F K BERNAR 55 — 5 #0642 fih o 78 — LSt 7 6 b, FTid 5 v B R5 K ok AR 1
%R -5 T4 U A 5P 6T ) 28— g1 ek B o 72— B8 St 77 R, Frid Tk B dE R H
FE i AL R 55 TR 0 A MR A o B 56 = 5 0 2k

[0012]  7E—SCSffi 7 Serh, 55— G125 58 — S s — 514, o ek 5 — 51
& 5SEQ 1D NO:4fZE /015, £/016, 2017, £/018,2/019, £/020, /021, £ /022, 2 /b
23, /024, 8 E D5 AN E LR E /D90% , £ /095% , 5100 % [7] — ¥ 5 51, 3 H H i
56 5SEQ ID NO:4f & /D15, E /016, £/A17, /018, /019, F/020, E /021, &
022, 2/023, /024, iR D2SNESIL IR E/90% , 2/095% , 8100 % H AN T 1. 7F
— LB 7 ZEH, 5 SEQ 1D NO: 48 B ANMARLL , 55— 51 FNEE — 514 % B S AL 50,
L B2 AL o 76— S8 S 77 S, 28— B AL B 15 22 30 MZ HF R 2 Rl I 26— 51 4 Fl el
152 30 ML T BRZH ) 28— 51 o AE — 288t 77 R, 56— 51X AL & SEQ 1D NO: 1/ 85—
FIPFISEQ ID NO: 2/ 56 — 5| W) £ — LSt 77 =, 56— g% P2 AL 50 B 500 M % H IR K
F,50 2 400MZ H R K B, 50 2 300 MZ H IR K B, 502 200 MZ H IR K E, 50 2 150 MZ 1
FECFE, 1002300 MZ H IR K JE, 100 2 200 M H IR K JE, BL100 2 150 MZ H R K LI 53
T

[0013]  7E—Lsijifi 7y RH, TR 1L B 46 TE B TvAOSTp ¥ 3 ¥ o 7/ — e sl 5 o, firid
JEB K TvA0STp Y 1 1 5 AE Wik £ 5 TvA0Srpd ™ 16 1 458 B 55— $R ATk fi . F — bk
Jiti 7 S SR R A AT RS AR D o 7E — SE ST T R, BB — IR B O S LR R K
T AE— e 7 e, S —REMU B 5 SEQ 1D NO:48(SEQ ID NO:51) % /15, % /b16,
/017, 8018, 2019, /020, 2/021, /022, £/023, /024, 8L % /D25 E AL TR
£/090% , 22/95% , 8L 100 %6 [F] — B E KM P51 o £E—LeSEhf 7 227, 5 SEQ ID NO: 48 H:
HAMAA L B 5SEQ 1D NO:5aR I B AMAAALL , 25— BREF L5 0.1 BR2AMAE AT o 75 — L S it
TR, B REN 15 B 30 H R AL o 75— S8 St 7 b, 55— R4 A A SEQ 1D NO: 3
(1751

[0014]  7E— LSt J7 2 H , BTIR 7 V2 AL FE T B P PR BB 186 - 0/ Bl AP X RE ™ 1
T St Ty R, AT T VA R TR M FR YT T SRR B S YR IR
B 28 1) 5 AR ET B Al AN /BRI BE Y 1 S R i i B PR S AN M X BRY 1 R AL
1 58 = BRA B fih o 76— BB SI 7 S, B AR R AR = IREN S B A A TR AR L, FoHh BTk
AT AR T AT DAAH [F) AN R] o £ — £e STt 7 S, 55 AN EE =3R4 0 nT A AR i AE A I B
AN T3 — R ) AT R MUAR A o 7E — Le STl 5 R, BT iR ik A FE R A 2 8 e R A A
TvA40Srp PR BERNA | PA Y P 6o e A A s 14 6o

[0015]  7E—MLsjifi 77 S b, PIT A A ik E R il 5 3 N A1 o B G 3K R v R
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EH TR .

[0016]  FE—dLsifi Ty b, SR AL &4, A& H TR BT 1E B A0SR & B
(Tv40Srp) FE K BERNAR 55— S| W0 o 7 —Le St 77 2, 20 -G 0A0 2 FH T 0 PN 905 50 R
()28 — 5% o 7E — Lo skt 77 S rh , PN IR T TR 5 o 78 0 1 X o FE — S8 St T R, Y
Y5t o6f e [ HMBS WGAPDH. BAL3 2 1 FIBBR R H o fE— S8 S0t 77 S, AW & H T I
AR T HRER 25 = 5| Wyt o FE — S8 St 77 S, AR ) B A it A BT R o AE — e S T
b, ANIEPE X IR 41 R A

[0017]  7E—2CSffi 7 Serh, 55— SB35 — S s — 514, o ik 55— 51
& 5SEQ 1D NO:4fZE /015, £/016, 2017, £/018, 2 /019, £/020, /021, £ /022, 2/
23, /024, 8 E /D25 AN E LR E /D90% , B /095% , 8100 % [7] — ¥ 5 51, 3 H H i
Z5¥Yf 5SEQ ID NO:4f & /D15, E /016, £/017, /018, E /019, E/b20, /021, &
022, 2/023, /024, iR D2SNESIL IR E /90% , 2/095% , 8100 % H AN T 1. 7E
— UL 7 26, 5 SEQ 1D NO: 48 B ANMARLL , 55— 519 FNEE — 514 % B S AL 50,
L B2 ANEE I o 75— BB St 7 R, 28— SIS AL f 15 8 30 M T R 4L ) 28 — 514 ATl
15230 MZ H IR B 28 — 519 o fE— LSt 7 SHh, 55— 51 x5 SEQ 1D NO: 1) 25—
S|4HISEQ ID NO: 214 — 514

[0018]  7E—udbsijifi 7 RH , H GV A F RE L FME S5 B 85— 51X P2 AE I Tv40STpd ™ 1
T AW —IREF AL —EE S 7 B, B — R B nT R bR g o AE — Be ST P, 2R
— ERET LB B YRRV KR - o AR — SE St 5 B, B —IRE L 5 SEQ 1D NO: 45k
SEQ ID NO:5/Z&E /15, FEb16,E /017, F/018, F /019, F /020, F/b21, £/022, £ /023,
F /024, 8B /25N ESL IR 2 /090% , 2 /095% , 5100 % [F] — 8% H M P51 o 75— Le sk
Jiti 77 S, 5SEQ 1D NO: 4B B AMIAHLL 55 SEQ 1D NO:5EH B AMAFHLL , 58 —HREH B
B0 BN TC - 75— BB St 7 SR, 55 —IREF 1 15 B30 ML IR 24 B » 7E — L St 7 &
H, S —EREF B AASEQ 1D NO: 31 /7 41 o E— L8 STt 7 9, Tv40STpd 7 H A SEQ 1D NO:
51751

[0019]  7E—Uesijfi 7 EHp , AW E & Re e e B Ve 5l 28— 51 P AR I R R M) R
W ) 5 ARE AR 7 SR, N IR T R R A 8 0 P IR A — R ST T SR
HH, A YR ) R 3R HMBS W GAPDH  BAILBH 25 9 FNBER R 19 o 7 — 2852t 5 b, L A8 & g
5 e BV 5 28 = 51K P AR I AR R 1 T e A 1 5 = IRER A — LS T B
AR 2 A it A G R o AE — e ST 7 e, AN P GE IR S T AN AR AR TR )
DNAJF 1) o FE— LS 77 2, AJE 4T R 2 A B DNA .

[0020]  7E—Lsiji 5 BH , HAE DR GTINH G AL — 5l 7 b, HEWTER R
W fE — B8 St T S, A YA ok B AR AR B A7 78 [ 18 B HU 323038 AR o 1)
AR

[0021] £ —Lesj Jy 2, PR ARG, B ol ) A0 5 A 0 B 3 = 3 FR A0S A% B A
H A (Tv40Srp) ZE K BERNA 58 — 51405 o 78— 285t 5 R, AT iR 3R 77 B & F Ay
T 1 ot R 8 51 %, b A I TvA0STp ) 514936 AT — 514t 6 57 v i A ]
BOR[A A AW o AE — B St 7 ZEF R, PR X R R i 78 20 1 o) R FE — BB S O R
PR PR X R I [ HMBS A GAPDH. BILBh & [ FNBER 8 1 o 75— 85l 5 = Hp , BT i il &80 7 H

10
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TG WU A X B 28 = 5%, Hor 5 = 51905 5 AR I TvA0Srp ) 51905 F1SE — 5]
YRt FE AR R SN R A b o AR — SS STt 7 22, AR AT HE A il AL B GE R 7 — e S
J7 S, ARSI FE AL T AN A AE T FF i HR R DNAJE 21 o 78 — L St 77 2, SN0 R
e AR A

[0022]  7E-—SCsfti )7 Sorh, 56— SRR & 3 — Sl — gy, b S — 51t E& 5
SEQ ID NO:4/jZ&E /15, %016, E /017, F /018, F /019, F /020, F/b21, £/022, /023,
F/024, B DN ELAZ TR £/090% , £ /095% , 5100 % [F] — ) 41, 7 HEL P 28— 5]
A 5SEQ 1D NO:4 & /015, /016, %2/017, /018, %2/019, 8 /020, 2021, & /022,
/023, /024, B DSNESNL IR E/90% , £2/095% , 8L 100% AN 51 £ — Lk
ST =, 5SEQ 1D NO: 48k H B AMAHEL , 55— 51 A1 58 519045 H A A 50, 1. 8%
2L o 7 — HB ST R, 5 — BIN L B 15 30 M % H IR B 5 — S 15 22
30MZE BRI 28 — 51 o AE — e S5 R b, 56— 51X & SEQ 1D NO: 1A 25— 5|4
FISEQ ID NO: 2[5 — 54,

[0023]  7E—2Lsijfi 7 S, iR R & B & e ik B 5 B 2 — S0 P AE B Tv40Srp
P 1T AR B — R EE, P BT IR 5 —RE 5 — DL _E AT IR 51 % 7R AR E B[R 41 A 9
W fE — B8 STt 7 ZE R, B IR A AT R IR D o AR — S T R, BB BREF RS O
YRR R 53T o AE— 2L St 7 B, 38 — R4 5 SEQ 1D NO:45KSEQ 1D NO:5[H %
D15, E 16, BT, B8, B9, E 20, £/021, B /22, /023, F/b24, B FE /025
MMESAZAFR 2 /090% , 22 /095% , 5100 % 7] — 8% B AMNF) 7 51 o 75— L4 52 77 R, 55 SEQ
ID NO: 4B B AMAHLL B 5SEQ 1D NO: 5B B AMAFHLL , 25— FREFEL 50 1 BR2AMETL -
TE— LSt 7 R, BB —REF 15 B30 M IR AL Al o 75— LB STt 7 R, S — & B A
SEQ ID NO:3[JFF 3l fE— L8t /7 22, Tv40Srpd 1 B A SEQ ID NO: 5/ 751,

[0024]  7E—usjiti 77 Zrb, Pl il n) S B Re o e e M 5 Hh B8 S 6 R AR I N TR XS
HRY 38 7 Z ST B B R %, Hoh 58 4R 5 — P LA BT IR 51 AR AR R BAN A S
FE—SE STt 7 2, B iR & AL & Re A M 5 H 28 = 51 s e AR I AR M R 1 1
FAZ B =%, o 8 = HREF 5 — LU _E BT 51 AE AR R SO R A A

[0025]  7F—uusiji Jy S, BTid il 7 S S ANTP A/ B 3R 52 1 SR A i . 78— LU sl 7
L IR R E A S — ML BRI A

[0026]  7E—2Ls5ji Ty b, 3Rt 514, Horh & 51 ¥ SEQ ID NO: 11 JF 2 4 ik, Horbr 5l
MaE B> MM EIR AL — 2t T b S2 51, Horb 51 % SEQ 1D NO: 2]
AV, Forb IR & B /D — MBI AL TR 75— S8 STt 5 B, SR ED , Fo b 4R &
FHSEQ 1D NO: 3175 Al , o A HREH L & 28 /b — MBI A% B R A1/ 8 m] A M AR id - 72—
SO STt T ZH, TREH L B SO YRR R A o3 o AE — BE STt T SR, RE R O IR AE &
%% (FRET) 184t . £ —Besiti 7 B, IR EH 5 20— MM H I .

[0027]  FE—uesijfiJy H, IR A, A H A & HSEQ 1D NO: 211 ¥ 51 4 ) 28
— 5| AIHSEQ 1D NO: 3% 5 HIZH B 28 — 514, Hoh 25— 51 sg — 51 3 & 20
—MEMRIAZE R  AE et 77 B, H-E Y B 5 HHSEQ 1D NO: 3/7 51 () 4 e R4t , H
AR & 2D —AME IR B R R AN/ B AT A AR 1 o 7E — SE S 7 R, TR e G
BEFE K )53 ¥ o A5 — Lo ST 7 R b, R % 2 2O LR AE E 7 % (FRET) $R 4t £E— LL S 7

11
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Fh LIRS 2D MBI IR  AE— 2SR H a2 R THAHEY AE—
SO S 7 R A S IR A B S T B, S YA S R B 2 R
Mz o

[0028]  AJZ B I — D St )7 SAVEIRAE T SR

[0029] 4.9k

[0030] 4.15%E X

(00311 Jy 1 FBHBRMEA K 42 F 308 XD ARIE AT -

[0032] G A SCH Y, RE Kl (detect)”, “fdll (detecting) ” B “K Wl
(detection)” AJ DLk A I sl P A i ELAA WL SEAG AR 1C I H & 0 — AT 9 .

[0033]  dpA S A FHIKY , AR “AEAS I AN [F]” J2 48 AT LA [E] I s P A X 73 () — 2 A i (dn
Gk .

[0034]  fA ST P Ad FHA , RTE “RE” M2l WIAS B T8N A — LB 7 b, A
SR AT LA AR B AR A SR R

[0035]  ““RJ i v 7 A i adk T R RO ) SR AR B iR O g WAL R I G, ]
DU G 53 M R0 20 o 530 O PT DU AEBR ) BT R ) o = ¥ H s ) IR L 45 S (H AN R
T BIIE R IRIE RATE SR o A B RER BT  AEANR T, AR T R e S VR AL LB
PEI S, HERANIE , B W TS B O st aisg Ak i Ao B p IR B A (HAN R T,
FF =5 A R R BB T SRS B PR S5 e, BB 2 HEME D)

[0036]  fuASCHRAE I, RiE “FERHIR SR ER BRI T~ 5%, RIS RS T,
AFFAEAPR T, DNABGRNA o 1Z A 150 5 00 15 A 2 2 AT DNAFIRNARK B ZE S A 15 41, (BLAS
PR T, 4- L P A g , 84 J-N6— I B I , A JE 2k R W g , R e s g , 65— R ERF
) PRIBEE , 5— 5 IR WE , 5—IR JRIEE , 5 Jk FF e G Ak P L —2- B A R W g, 5 R ik Y
A RWENE , —SURMENE , LT N6— 57 M L JIR R0, 1— R R IR IR DS, 1 - BB PR M E
1-HI R SIS 1 -H LU, 2, 2- — HY B SIS, 2— L JI gy, 2 Y Bk Sy NEEnd , 3 H i s
WE , 5 JE MU W g , N6 — FH JE JER RS, 7— R L K NSy, 5— PR R G ik Y B SRS IE , 65— HH S ik
FH 2L -2~ AR R s g , B-D—H & #l Sk queosine, 5/ — FF 48 Bk Bk 3 FH 25k PR g , 5— 4R ik R 1
WE , 2— F BR B AR -NO— 57t [ M B R W 08y, PR g —5— S 2 S R Y I, PR M g -5 %8 Ak 4 1R
oxybutoxosine, B JRMENE , queosine , 2-fiif CHLME N , 5-FF e —2— i A LR ME I » 2l £ bk
WE , 4-BR AR IR WS NE , 5—F Bk JRIEIE , N— R B IE —5—%8 Jik IR H IR , PR E -5~ 2L 1R , R PR s
IE ,queosine, 2-FifCHUMENE , F12, 6- " Z FEHEM

[0037]  fAST P Ad FHAY , ARG “FERZ IR 18 B DT 500 M H RN BBE 2 i H IR A
— LS 7 e, AL TR /2 842200,842100, 1252200, 1242100, 12875, 512 850 M % HF
PR K o FEAZ TR ] LA ALK 4RI, B W24 5% L SR IR T LARROA “24-mer (24581K) 7
[0038] G SC A A, AR TG SRR B (R RE X380 “ELAb, IF HARET 2 91 SRR
FUR “EAMAE” B 73 b A 5 #E AR DR P 51 B A O Fe B06) B m) BN ] — M7 B 23 L o A
AR A &) b A B PR AT (B X80 ATRE L PR (A0 AR ST rp 22 DT B IR L) 22 [A] i) “HL A
PE” R PE R A E H, “ELAMAE” IR FE Sk YR e 1) (g [X 30) 5 G o o B oo 1) 2 R [
J7 5 B PR e B 1 B ) ELAMY) Z TRD ) A 23 LG TR) — P o B b i o 52 5% e 271 2 1] R] —
FT EE X B 2, B DAPR T v sl B R S E IR, T 2 L 100K IR o B4l R T “TL AN I, 32
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REZE R S T2 /090% BAN, BRAE A U A — oSt J7 b, 2l S H IR 55
NTELINY, B 92%, F/093% , B 94%, £ /95% , B/096% , £ /097% , F /698 %,
£/599% , 8i100% .%o

[0039]  fmA S S ) “ 5197 BCDREE” , 2 FR B S 5 R IR 4T, GIDNA (91 1 , 51 L AT
BmRNA (B AAmRNA S5 7% 53 (FIDNA) (1) 28 /08N LAZ H IR 1) 17 51 B AP X I S T IR - /£ —
LeST T SR, S EIRE S S TR 9, =010, AL, B2, B3, B
14, /015, 8 /016, /017, /018, /019, 2 /020, /021, /022, /023, /024, /b
25,2 /026, E /027, F /28, B /029, 8 F 304N E SAL TR 19 7 51 B AN X 3. 24 5] 8K,
REF LS “HEE 7y T 1) 2 /D AN AL R TLAN 1 XA, 51 P aldR et 550 11 2 0x A
AL TR 2 /095 % B AN AE—SLSE 7 b, S aiR s SR T 296 %, £ /D
97% , £/098% , £/099% , 81009 H. %,

[0040]  RiE “DZIRYIE” A0 45 2 /b — P AL IR I 2 /> — 73 52 i Gl B DU HORE 7
70 Pl i AR =7 BAE AR T 58 VO 4 AL R e S 4R (e el e £t o 3k 4T
I 1 TR 7R ) M 7 VR LG R A i X B (PCR) i B i X B (LCR) , 7 B2 B G DN 2
J% (LDR) , 2 BEERAKARIEARET 1S (MLPA) , Q- B Mgy 38, 51V &, BE B Ay 1
(SDA) , S ALBE ARy 4, 2 E B QP 1 (MDA) , T IRBENI Y1 (NASBA) , i b IRZ H™
394, FRENIY I (RCA) 8, 435 % RS A FISE4EL & , 9 i B T+, OLA/PCR, PCR/OLA, LDR/
PCR,PCR/PCR/LDR, PCR/LDR, LCR/PCR, PCR/LCR (B g 2H 4 4 30 Bi——CCR) , B4 %%
X FERI B AR F6 3R 7] DLZE HA Sk P o, Ausbe 125 A\ ;PCR Primer:A Laboratory Manual,
Diffenbach, W45 ,Cold Spring Harbor Press (1995) ;The Electronic Protocol Book,
Chang Bioscience (2002) ;MsuihZE N ,J.Clin.Micro.34:501-07 (1996) ;The Nucleic
Acid Protocols Handbook,R.Rapley,#w%a,Humana Press,Totowa,N.J. (2002) ; Abramson
2 \,Curr Opin Biotechnol.1993Feb. ;4 (1) :41-7,3%H % F|56,027,998; £ [E % 756,
605,451,BaranyZE N\ ,PCTAFFSW0 97/31256;WenzZE N\ ,PCTAFFSW0O 01/92579;Day2E
N ,Genomics,29 (1) :152-162 (1995) ,Ehrlich%: A\ ,Science252:1643-50 (1991) ; Innis%
N ,PCR Protocols:A Guide to methods and Applications,Academic Press (1990) ;
FavisZ% A\ ,Nature Biotechnologyl18:561-64 (2000) ; fiRabenauZs A\, Infection 28:97—
102 (2000) ;Belgrader,Barany, flLubin,Development of a Multiplex Ligation
Detection ReactionDNA Typing Assay,Sixth International Symposium on Human
Identification, 1995 (A]fF T 4E M ik : promega.com/geneticidproc/ussymp6proc/
blegrad.html 345) ;LCR Kit Instruction Manual,Cat.#200520,Rev.#050002,
Stratagene,2002;Barany,Proc.Natl.Acad.Sci.USA 88:188-93 (1991) ;BiflSambrook,
Nucl.Acids Res.25:2924-2951 (1997) ;Zirvi%¥ A ,Nucl.Acid Res.27:e40i-viii (1999) ;
DeanZ: N\ ,Proc Natl Acad Sci USA 99:5261-66 (2002) ;BaranyflGelfand,Gene 109:1-
11(1991) ;Walker% A\ ,Nucl.Acid Res.20:1691-96 (1992) ;Polstra%s A\ ,BMC Inf.Dis.2:
18-(2002) ;LageZ N\ ,Genome Res.200342 H;13(2) :294-307, fllLandegrenZ¥ A\,
Science241:1077-80 (1988) ,Demidov,V.,Expert Rev Mol Diagn.2002Nov. ;2 (6) :542—
8.,Co0kZ: N\ ,J Microbiol Methods.200345 H ;53 (2) :165-74,SchweitzerZ \,Curr
Opin Biotechnol.20014:2 ;12 (1) :21-7, [ L H]55,830, 711, K EH L H]56,027,889,
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FEEEF)'55,686,243, PCTAH5W00056927A3 , FIPCTA FF-5W09803673A1 FH FK 3] »

[0041]  FE— LS 7 S, 9 G625 DL R & I00h B Fe 8 R vh ) 222D — M g 2= D
— 2k 915 D — A BRI ) B AN SO B AN e AR K 3 5R ARSAR — R T
o AL B BRI 22 /0 — 50 B T BT TR i) A% B UBE A AR M DA 70 S B o A 24 T L sl AT LA
ANHT AR LA AE BAE PR AT LSRR S AR

[0042] AR 53 W, A SO A IR EE “I8 587 o “Re e 2387 , HRR IR 73 T DL e X F
EE TR T AN A G T UEE VB AT, 5 —BE S 7 2R, FE A% SR A T o RV A 25 4
Fe FRIRET I S A 2 T HLRE e 21, Tk H Aty 1) 23 A8 R FEE AR BUAR A AN A8 1 A1 - 244
B ZR7E (f04n , £ER% %1) .DNAE 25  BRRNAE[ZE S 58) IO T, “TAs 587 F A AR A8 Ptk 2%
PF” 72 e 9 - i O F HAEAN R 58 S 80N AR AR RS K Tz 48 514, 140, Ti jssen
(1993) Laboratory Techniques in Biochemistry and Molecular Biology—-—
hybridization with Nucleic Acid Probes#ZI#57, 5523, “Overview of principles
of hyridization and the strategy of nucleic acid probes assays, Elsevier,NY
(“Tijssen”) W4 B I H , HI T IEARAS SC I 1o B 7™ A% A SC AN BRIk SR AR 35 9 205 °C IR T
5E T3 HIALE PR T8 (1) 25 ¥ 58 B AN pH IR FA MR B Ao T/ 50 %6 1Y 51 44 22 T 56 4= DT L 1 BR4E I iR
J& (FERR 58 1) 125 7~ 58 5 FpH) o FE W P24 Sf AT 108 356 9 55 T T8 SR BT T o 22T T A 1A 0 22 1o
TOZEL 8 il P R B K B AR X T AR S R N B (B W, 9140, Sambrook H
Russell (2001) Molecular Cloning:A Laboratory Manual (3rd ed.) 551-3%:,Cold
Spring Harbor Laboratory,Cold Spring Harbor Press,NY) .

[0043]  dpAC ST Hp A I “HERL”  ALFE PRAE S CBLAE IR B PRFE i R i), 7 B S 41, A
BRI IES T, DL AN R ) NRE o FE— LB S 7 SR, IR A2 “H IR (First
catch) ” BRIF A, Hooad SR8 B T UG FRIN R AL A i o AR b A ), PRAE S B0, (H
AR T, A BR B R PR it 0 A M A o 0 5 e g PR o 50 0 B 1) A R T E A A
rite o B 0 A T PRAE it 73 T P A0 P PR A o 55 o A — SRS 7 S, PR B G PR, 2
575 JE3 7] o A — LB S 7 S, BRSO RR TR AN R i, 1 S 4L T BB TE A
T, B EE W ER BER T, AURIER T AE — 28 7 b, 50T R i B 2 i,
573 JE5 751«

[0044]  dpAC ST Hp A IR PN U PR R 2 8 R SR A AE T FH TR I FRT R ot PR 8 0 o A — 2
ST R, YR IR R 78 X R (sample adequacycontrol,SAC) , H A DA A
T A2 15 A7 AE R WS BT 0058 B i, BORE R S B S R SR AE A L i i AE LY
St 7 G SACHE B4% UL NFE PR o £ — B St 5 S oy, e YR XS I, AnSAC, FLATBLLL S
o WU DR AH [ %) 07 sCHEAT AN, O B A2 — S8 St 75 S8 v, 5 e R R [ IS A U

[0045]  dpiAC ST Hp A IR AN PR R, 2 8 DN 2R i I S o ) 23, Gn R it A BN
H&” (sample processing control,SPC) ofE L85 /5 ZEH , AMJE XS ALHE I 52 7 - 4b
D 0 LI 5 e 43 D TR AN A7 AE T it o 1 TR, = DL R AR R K P AR A T it A
1T R SRAFAE T it HH R 12388 70 R B AN AT ARG U B3 R 2 B A Dy ARG FEOID N 22 45 it v ) B
TEALR R 7K P A 1) o AF — L8 ST 7 e, AR PG G A 5 T AN A7 A T FH T 00 A 6 AT )
FEG R AL T IR 7 1 o AE — LB St 75 S8 o, AU R 5 O N AE R i K AR B 19
P ALEAERI L IR 7 91 o £ — SE STt 77 224, AR PR AL 2ok B 5 0 iR 48 B I 32 i
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AF VIR IR 7 51 o £E— LE S5 S A, SN AL & C RIANAFAE TR )
FRIRZ R Fr 7 o A — SRS 7 S, 43 AT LA S5 0 e ik DR TR] ) 075 2R s xe
I HL o #E— B St 5 G, 5 ke DA () B A 0 o A — B8 S it 5 SR o, SRR XS R 4 T DNA
FE BB SRR AR AL R PO TR i S O I P Rl

[0046]  EASCHI P A AR, U7 AN T T A2 A S AN A7 BE R AR A2 B 1Y) R
Bl i R WE o MBI SR/ BT P 3, AR A AR N B0 LR v B i e i 75 A
AN/ BN 2% FAAE 3 51 AR R AT B o 1) 2 s AR S AR N B0 A L S ARRNA Sy 138 5 B 5 PR ek
WE , 1T S PRDNAZY 1388 5 G 97 100 FE W g o KT b, FERNAF 91 A8 “T7 BB 00 T, AU AR N 7
BRI IRRNA A7 B 7] BE A2 PRIBEIE o

[0047]  FEARNIFH, SEH . I RSE LR . R FRAT AR A LR
FEB” AL, A Ik B .. B A I, R, W LA A A ) — o, B T

%o

[0048] 4. 2 il B 1 &7 R

[0049] AL W NTFR T K I BH 18 B3 . (TV) (0 5E o 76— S8 S 7 2 rb , BT ad I £ 355
RLUTY A0SEZHE AR (Tv40Srp) B[] o fE —LESL 7 S8, e ARG ATV 40SHZHE 14
HH (Tv40Srp) J P54 S AORNA L A 00 52 488 T 28 & g X s Bz (PCR) , I HL AT RAAE FH AT R
RZIRY 19 248, LU B sh A6 7 HEAT o w] DU T BEAT A< A B K 77 125 1K) 7 491 1 =l R 44
BRY % R % 4% GeneXpert” 2%t , GeneXpert"” Infinity R4, fMSmarteycler R4

(Cepheid,Sunnyvale,CA) . AJ5E i Fl 1 34k R 45 il 11, GeneXpert”™ %t » 1] LLAES /N
P T8 R%, FF HAE— LSty S H, 72/ A SE R

[0050] 4.2.1—f% ¥

[0051] A 46 W0 BH 1 B 3k R (TV) 4L SR T v o 78— st b, iTid 7 v
FERTMTV 40SEZHE RS H (Tv40Srp) FEA .

[0052]  7E— s 7 S H , A 52 33 A [ B R (TV) 1 7 VB 4E R TSRk H 52 103 1
FEM R AFAETV 40SAZMEARER (1 (TvAOSTp) JE A o 75— B85t 77 S b, BRIk B IRFESL, 75
T, I E T o 7R — Lo S g S H, JRAE 2 B IR R IR

[0053]  7F— szt 7 S rb , ATV ) J7 3500 A 5 A6 I 22 /0 — b P S R, e i 72 40
PEXT R (SAC) o 75— 5l 75 Ze rp , A I TVIR 7 70500 B AG DN 42 /1 — MM o B, s
AR BRI (SPC) o 7F — B8 St 77 S, A I TV ) 77 ¥ 0 L G N 4 2 — ot Ay 90504 ot B 22 /1>
— PR XS IR

[0054] 75— s 77 b, ATV I 7 v A 5 A WAL S TP I TV 40 SA% Bk 2R
(Tv40Srp) J: K o 7E— LSt /7 S 7, R I TV 5 2 A 8 A MR 5 78 73 M XS R (SAC) , i s
6 LN A — e St 7 S Hp , R DTV 77 253 A0 F58 e IR o 4 B 06HHEL (SPC) , an SR s
I 40 R DNA o 7 — L8552 it 7 28 7, A U TV 7 3238 A 48 A I SACFISPC

[0055]  FEAANTFH, T 5 E A FHARE “BEIE” KIRTV 40SIZMEARE [ (Tv40Srp) 2
- HIE TR AN /B P8 5 1 %o R o TR b, BEBR R, 24 06 T DR BT RHE I, 1Z e A
REAEAIETV 40SEZHER S (Tv40STp) ZE[H, —ANELZE AN IR PEXT IR (140, SAC) , F1—A>
g Z AN IR (514, SPO) .
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[0056] 7L 5 R, TR IR AE S RS IUTY 40SKZHERER 1 (Tv40Srp) 2[Rl I A7 7E . 75
— LS 7 ZE A ) F S NGz i Canio7 g 70D R BRASE it v ks IR R O] A — U S it T
Zp,PA1:1,1:2,1:3,1:4,1:5,1:6,1:7,1:8,1:9, 801 : 10Z% M1 - R 1 EL A5 22 M in o\
T JRFE o AE— BB S 7 SR, 76T B S B R B TE AR R RS DTV 40SA% BE A4
W H (Tv40Srp) ZEF M AEAE A — B0t 77 S, PE 7 2 B - I E 1 AR — 2
ST S, AR B T G2 v CanBi B R T i S S0 N KA i B R AR s v R DA
o FE— 25 5 B T B T L, 2m, 2 . 5mL A 22 R A

[0057]  FE—4LsyiJ7 2, ok A 2 HE AR TV 40SEBEREE E (Tv40Srp) 2L
S I 25 BH 57 14X 2 R A7 9 38 B 0 H o 7R — R ST R, A S R AT L AR A S i R
o R I e PR HEAT o 7 — S ST 5 2 R R U P S R T BB 5k AR R L SRR AT [T DNA
48 - L R 1 EL AN 22 1 T R AR BR 1) 52 A R o 7 — e S it 7 S8 Hp R I A 2R PR
FEPCR o AE—HE St 77 S, h I8 B PN €0, 455 78 B PCRESE IS PCR o £ — LB S 77 22 Hh , B il 78
531X B (SAC) i/ BRE it b FE X JE (SPC) LA 5 1 358 DR A ] F 000 s A U o 7 — B S it 7 R
WA MBI TV A0SHZFERE [ (Tv40Srp) FER, TVHE A AR I 2] , B A 78 I 52 o A 6 0 381
SPCHH/EYSAC. ££— LS 77 22 b, W R ARAG M BTV 40SHZHEAR S (Tv40Srp) ZEP , A AE D
S G I B SPCFISACHT TV I A A T F] .

[0058]  7E—Lsijifi A, TV 0SB ER [ (Tv40STp) 2 R [ AFELE N2 H DL — IR
DA b S0 R ot e 0 DA W A2 3R 3 R R TV SR VR 9T o VR IT L FS  (ER IR T, B ik %
FEE T B i A e B 5 P o 7 — R St g G R, JE e A A R B s A 1D R A A7 AR B A
FFLETV 40SHZ MR EE ) (Tv40STp) JEA, M5 LA VIS G st i 32 i B I TV K o 7E — LBIX
sty =rh il A2 b— Ik, B A—k, 208 = H—, 208 H—R, &
MDA H— R, BRI H— G BB — IR, B0 IR B DR — ok
TEAEBAAEAETV 40SIZBEARER 1 (Tv40STp) JE (R >R 1l 28 3%

[0059]  7E—tUsjiti 77 S b, A g AT LA FHAE 52338 10 8RR/ BRIy 14 AR ORA R 35 77
R, 75— S 5 Z2 R, AR 5 AT LA FH X AR TV G, AN BT iR AR 15 B R TV L
SR B A TV S s A — e S 5 2 P, A 5 A TR PR 22 () A0/ B2 R R 2 ) 52 3
H TV G  FE— S5O0, B TV 22 s T ge &2 oy B M/ s A IR AR AR EE 22 L (/)
F5.58%) o

[0060]  7E— e 7 S H , BRI IR i A2 PR i (s IR JRAE ) » B B R b o 72—
S St 7 SR W G v (iR T 7R ION B R i o 7R — SR St 7 SR FEUSCER AR L 1/
BF PN S 27INESS P S 3ZINESE P LAV INERE PN LB ZINEST P S 6Z0NRE P 7N PN B8 /NS PR 2 R N 22 R
FEA

[0061]  fE—LLsiji 5 2, BB A 2 8 B0 37 B B B AR o A — 2
Sty e, T B TR AR s R, BT LR B T R o A e S i
5 A — S St T R, PEUSCER A i 1/NET P S 27N P S 37N P L 47N P BZNB P L 67)S
B P 7/NES Y B8N PR T B T R v

[0062]  7E—sbszjiti 5 &b, /NF5ml, /N T4ml, /N F-3ml, /N F-2ml, /NTF1ml, BE/NF-0. 75ml
(R PR AT A T7 925 o AE— 8525 77 2, 0. Im] 2= 1m 1 JR FH A7V

[0063]  7E— szt 7 S A, BRI FE b o2 55— P AT, 0 T3 96 R VA e A ) 3
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[ ZEHEM ) R 5SS

[0064]  7£—esijii J7 S, B A G RAE S 2 B B 00 (R, SRR o 78 H A s it 7 &
o, B A R P VR AR AR o 7 — U St 7 R, B AR 2 URE 5 SR % T bR 3] 2 (1 0 A
FE— LSt 7 R, S R TR A PR 2

[0065]  f£—LLsiji fy Z2 rh , BB AR Sk B B — Rl BTV GYRE R A4 o TV ik gL
Pt 1 B o) ek 7 451 DR 0, 476 B A A R T 28 R T B AU 5 A Lot AR B B R VB K
Z1 VBT, R, HERANIE , AR s A s m G G Y o BE R THZEWN
P FE BN S R B PR I e FBH ZEHEME Y o 7E — S8 st 7 b, BRI AR IR E 2
R TVIE SR ANMA 7 — B IR AL IR St 7 2, MR I TV S 1 B K

[0066]  7E—tLsizfii J7 2, A ST Hp AT IR 7 v AT DA R R A LA UG R 2= 1) gk FE A
s o 75— BB STt 7 S, A SCHR BT T v FH 8 G, 8 R B T R {7 3% TS IR A A
TE— st 77 R rp , RSO BT IA 77 v F e R 2 sl B R 2 ) A

[0067]  {E—Lsifiti /7 b, A SCH TR T3 mT DA T VP A B R VIR G VR T 1B 23
P

[0068]  {F— by Erh , $RAHE TV 40SEFEAER [ (Tv40STp) 2 K FH T A T TVIE G
FE— LS 77 2, SR A TV 40SAZ PSR SR 1 (Tv40STp) A AT I I TVIER G 2k .
[0069]  7E A ST IR AT AT S2 0t 5 2, TV 40SA% BE4A R 19 (Tv40STp) L P 7] LAEE SRE
AL TR A (SPC) A/ BERE i 78 20 P o 1B (SAC) AH ] F 0 5 sz 52 Hh kG

[0070]  7E— st 7 S H , SR A A BRI A2 3038 Hr TV G 1) J7 75 o B il 7 v B0, 4 A >k
H 32 AL R AEFEBANAAAETV A0S B8R I (Tv40Srp) JE M o FE — st 77 R, ok
TR E 2 E RS P AR B AEAETY A0SR ER 1 (Tv40STp) K 115 BAR IR 45 R
MY o A SC i ) “Be 2 MOl 357 & SRS A/ 506G T BB IS N B SR, s B L 12
BB A A R AE P BT R T IR AR N BFIWLAA o 7 — L8 STt 7 & A, A A7 2 B
AAFAETV A0SHZHER S ) (Tv40Srp) JEEE 78 S50 25 AT , T IR S8 3 MR 27 M 25 Bl = 27
M2 B UG BRI 2 AR TR i o S 56 2 8 A 3 7 VR AT A I, A G AR SO Bk 1 B 2
It BB J5 B 48 AL IR A R 2 DOl 3 o I8 AT 2 77 SR L 45 5 22 DOl 35 1, G oA S b i
(1) 45 B “Ph AR IR A — LSl R, BT A& 1A v DA D Sk s TR 1, Al DAJE G A
N PR A B AR 2, BRT LB K5 B LR AT T, 490, [ 2 M 3 AT 330 N B8
JEAG IR, ALFE R 2 2 DO 2 ) ) B4 e o AE — e s it 7 =rb 5 B DU P R 4k 5 7
— LS T S, A BT UG A7 AE A7t 28 B AR T B ML AT 13/ i, 40RAMLROMLEEPROM. [A]
AN BB MG AL (OVD) R 4ifERL (CDs) RS IR BN 2% (HDD) iy S5 o

[0071]  {E—esifitiJy Zrh , SR AR I TVI 757k  7E — Re st 77 b, SR A2 Wi TV Gt 7
o AE— BB S T B, BTIR 7 VE LR 2 AR SRS i I ELUKE R L SR b2 SE 0 = H T
DT R IITY 40SHZBERER (5 (Tv40STp) JEIK o 7E — B85 75 vk, BTk 7 v 8 B 45 M S 36
UL R TR ARAE A AEAETV A0SR S 1 (Tv40STp) JE RIS BAE I - an A
s I “eBe E” , I AT v (LS AR SCHp BT J7322) A DA oy B R O LK 45 A%
IR GE R 5 ML ATATT 36 B o AE — L85t 7 S, SO0 = AR R 2 DOl 35 B 3 il . AR —Hes
Jiti 77 ZH, SEIG E AR 2 oIk T o

[0072]  4sE6 2 0k AR AR B AN AELETV 40SAZHEIR TR (1 (Tv40Srp) PR 1) 45 SRAL 1A 45 152
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OB, fE— e sl R, SEIG BRI R S ERE S PRI BI TV 40S A% Bl R B
(TvA0Srp) FE K o 7F — LL St 77 R rh , S 56 =5 38k 3R BA 1) 4, “TVFH 147 51 “TVRH 4™ B “TV A7
TE” B TVANELE” 55, REAFE S 2 5 A& B 18 B3 3 (TV) &

[0073]  fA S g FHIKY , 2405 160 R R TV, B 8 TVARAE , WS TV, F1/ B2 W TV IR YL
2T S R BT 5 R E B (B XS T TVAEAE I &5 52 BH I 35 3o B G 00 < Al o AW 3000
FNS W TVER TV G 38 AT T BOBH P BT PR 45 SR 0 5 4 5

[0074]  7E—SLsjifi Jy v, Z /b — NP YR XS IR (540, SAC) A/ Bl 28 /b — AN AN 5 T
(540, SPC) FEHAN R i 5TV 40SHZ KA EE E (Tv40Srp) FE PR [F] I A I o

[0075] 4.2 271Xt HE

[0076]  fE—ULSfif 77 R, A SCH iR B I e S FE R TV A0S A& E (Tv40STp) &
AT 01 2 2 — o A YR X R o A — B St 7 e, PR R TR R 7R 40 1 X R (SAC) o fE—
ST AE IR St 7 S, N SRAEAE S R RS DU RITV 40SK R B 1 (Tv40STp) Z:1H], 3 HLAERE
i AR AR A U B SAC, I 72 45 SR A 92 “TeR” , BN FE ol e AN 2 108 o T AN B 7 32 AT AT
5 BB PR 1], AS 2 0% B R 0T BE KB, & A D AR R, S A W e S 7R 4 o AR — s
Jiti 77 e, AR BE R INSACRT LA SR BH I i J 87 A WL o 7E — B8 S 7 S8, PR MEXT R (ASAC) =&
FpE LN R o AR ) 1 s 451 P SAC s . 45 N SR JE F I —H €8 52 & Jl B (IMBS) , H Rl % -3 -1
% It =08 (GAPDH) , BLENEE 1, B2- T ER R 1 , A A A B L, IR IS B R A B L AL, IR 3R
Jir 5t i, ANk B S AR

[0077]  {E—LLsijii F 2 H , AR SR 0 I e EAE R I TV 40SHZBE MR 22 1 (Tv40Srp) & A
R APl AR X B E — S St 7 S, AR X TR B b B R (SPC) o 7R — 21X
FER) St 7 b, W SR AERE S TR RSB TV 40SAZHEIR SR 1 (Tv40Srp) JE[A, 3 HAERE b
WA MRISPC, M e 45 FA N A “Toa )™, O ERE S AL E H r] B AE AR A 5%, B R (E AN
BT W5 2 TS o A5 i Ak 38 e %) S IR 1) P s A9 e A 3 B 5 S 78 40 B R i A s 100 ) 77
(IAFALE  SZ AR 55 o 75— L2 STt 7 2, W4 ANIEHE X B (AISPC) N ZE A i o 75— L5 it
J5 b, 7RI 5 HEAT WHIE], AR b DA b 2% e s Rk 2R 6 R (WnSPC) N o 7R —
e i 5 2, 24 2% ] Gene Xpert® R 4t , SPCL s E Gene X pert® & v , 7F — L5 52 i
J7 b, AN T R (SPC) & T ASAE7E T I 52 B R & A R DNA T 31« FE BR il 4 7 4512 11
SPCs/BLFE T AN A7 TN 5 [0 RF  Hh 1 40 e R A

[0078]  #E—Lus iy &, FER IR S P TV 40SHZ KRR (1 (Tv40STp) F PRI, 7] B A6
PRI P T R R/ B4 MR o B A0 A [R) — W R o AR — e Sty R, e L AR TR — I
RN RIS ATV 40SAZBE A4 2 11 (Tv40STp) JE K], S P IR, AR Py 1A 0 HE R 3 71 76
— BRI ST 7 S, AN, M SN LSBTV A0SAZ M AR R T (Tv40Srp) JE K (1) 514
Y, 371G R B S 2, AN BG SIS AT R S A, DA BRI B PR bR g R R
& (4, 4140, TaqMan™ %4

[0079] 4.2 37514 R4 it 1] %

[0080]  4.2.3. L/fo A 22 btk

[0081]  fF—Lbsifi 7 & , K528 pPBUIION ZE PR R i o 7E — S8 St 7 6 R, 25 pPRAE ISR IR
TR i PRI ] ) — /NS R ZINISE L = /N B S /NI TR N (B, AR 1) A St T R,
2% PR AR 8 I A SCRIT I () 77 2 0 AT R S A — /N ST ZINESE L =/ INE B S /NS Y IN 22 PR A
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HH o

[0082]  7E—dbsijifi Jy B rp G TR B T MR R A — B s = TR R
L0 FE Sl BB TR] A0 — /NS S P /NS = /NI B /INE BT R R L 7 S T R
o, 0T b PR 8 I AR ST TR I 5 3 e A R A BT /ZNB RN L =N B S /N Y BT 2R
M

[0083]  JEPR il 7~ 54 ) v b 22 PR L $5 PreservCyt (Hologic,Bedford,MA) , SurePath
(BD,Franklin Lakes,NJ) , #lCyMol (Copan Diagnostics,Murrietta,CA) »

[0084]  4.2.3. 2/~ VERIDNA &

[0085] T L3 AT 2506 24 1) 7 V25 1) 4% R DNA o 76 — e S it 7 2 b, S e B i 5 S AR %
IR i RS DNAZE & T-DNAZE & 547, Gn s s sl — A Ak b 1) 25 SEDNA o ik &5 & 244 1]
PLEAALA G 3, an ks 2 FLIE AR SRTE o 610, SCRrYI ] AL S PR IR 4T 4E 3R
HELT o AT YRR RS AR 4E R CEEAL R CRALER (TV) L R RE VEERR B L B AL R R
(fgi4n , 2 & H R 55,234 ,809) o 1R 2 X FE I DNAZE & HE b4 72 A 50

[0086]  fE—LLsijfi Jy &, FEAN T 56 20 B B4 FFDNAFRI IR 50 72 15 7= 4 R UDNA .« 7E
— LU it 7 ZE R IR AT S D T LU TIDNA . I PR i 1 2R ] S A T R R (1
un, 2-15%0,8-18um, fE36kHz) s 4b 22 , 5140 , 48 2535 771 s A& PprmT w22 i i 71 o £ —
s 77 22, 75 L H DNA M 28 /b — e T Ath 411t 20 733 25 852 T RO R i - RS DA

[0087] 24 A ST HR ISR ) 12 3% ARG 00 S AT I, BT G 00 R DA A L DR ) B R A bt
17 (M AR A S B R R R P 41, BRR 1 AR SCHp B s B SRR TR 7 471) o A — e Siji 7 58
HH 2R R S R 1 L RN e P - 3R R (1) E RN LR 2 A B T AR o A — e s
Jit 77 SR, TR 2 B R B & 7 4 b S LR 22090 % , 32295 % , 5100 % [R] —
Z b8, KRG L] AL S B M A% L -

[0088]  4.2. A7 MW HI 34T 7 i

[0089] i b SCRTIR MY, $2 A5 FH TR I BH 3 B3 B T v BT IR R AR AR MR B A2 i
IRES TV 40SAZBE R 1 (Tv40Srp) 2 RIA71E o 78— e St 77 9, Bk 7 Ve 46 G
M2 /D —Foh Py YR XS R (AISAC) A/ BYZ b — /NI X R (WSPC) o 7E — S8 S 7 S,
MTV A0SHZHER T E (Tv40Srp) JE KR BH TV AELE , BV A P Y54 % HECRH /B34 o) B 7
TE HR AR IR AE— LSt 7 R, W R R M BITV 40SAZEA S [ (Tv40STrp) ZE A, (WY
RS 1 6} HES 5 A R 45 SR X T TV B PR ) o 75— St Rk, W SRR A IR TV A0S A B A
B (Tv40STp) JEIR , A 24 K60 1 P 51 ok HECRD A5 o B, A A 8 B0 T TV A2 B I
[0090]  ATAn] i 0 V4Rl SR 00 0 5 K1 14 0 B 2 BB AT DA T R SO R R 1 0325 o s 91 PE 1
FERR il 1 20 BT 25 R FE  (HAN PR -, AR Y 3 773 \PCRUT VB 38 7 1A FAR TS AR N
T ) A A A R I Vs

[0091]  7E—sbszjifi 7 b, A ERIE R, 40TV 40SEZ R (3 (Tv40STp) FE K ) 7732, £
FEA LR A/ B B AN BT IR T 18 AT DB AT R T VR S R s B R T RS (BN R
T, SR Y 3G SN PCR 2% siPCRAIS TS A Big A S5 DNAIR K I TT SR 3733 , 40k v /£
5[ Tmp 1 en3k 13 f1SenseAmp Plus™ Kit$2 4L,

[0092] 44 MR R, 76— LSt 77 S8 H , T OB DR 0 4 38 7 0 - mT DR BB R
WU o 7E—LE St 7 S H, 243 3G T 9 BRAEER , 97 3 7 19 3 F1 DA IE B SCHR ) 5 B 2 TR
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FHIR o 72— HE St 7 S8 vh , o Y 4608 265 AT FX) 7 189 1 1T AN A B R DR AR B o DRI, 4 A SO iR i T
V5 2% B RS 00 280 R AT 2R U ] AR R IR g 9 3 7 B AT G A 2 SR R AR B, 5iRs T
BB A B 2 A1) o AE— S STRf T7 S, 2 kar DN RE IR DR () 7 G 1 1 AN 2 BRI DRI, A5 A 5 4
SR B AN B AN 2 A% R A o 78— e STt g 8 v, 2RG WU E J [R] f ™ 1 1 A
Fe HE R DRI IS, 5 FH 5 S L D] B AN 2 A% IR R AR o it Ak, A — S8 st 77 S8 b, AT LA
ZANZ TR AT RN, 3 H— 2 2R T LA SRR B AN H— 2 2 A% o] DL
SR EAMA) E AN

[0093]  7E—LLsijf 5 A, KT IITV 40SHZBEAR ST I (Tv40STp) 2K 1) 7V B & PCR, W R
SCHTIR I o 75— S8 S it 7 S H S I —Fofr DA b 4 366 R B0, 46 SEE ) I PCR I B, 37T DL it AT
] 77 1 58 i o TR 77 6045 (BN IR T+, 4 F TaqMan®™ , 7> {545 » BiScorpion#i4l (B, B
B (BT) $R%r , WIFRETERE) A8 G kb AL KL, inSYBREE , EvaGreen, BEMEFE , YO-PRO, TO-
PRO%

[0094]  FH-F-4 1 o0t 2 (A1 1 A B i 1 s 481 1 2% AR G0 R o s B 1 T PR BB 90 C 22100°C
R VE30FD 225504, G A E90 C R 100° CAE P 1 = 1040, H5 7E60°C 275 CiR KA
H10Z 30 G IR it — 20 /R B P FE B HE 7E95°C 143 Bh, B 1E92 . 5°CHF), 768 C20F)
(1) 2 40980 75— LU St 7 S b, 0 TR R A A ME P BRI 5 — 3, A S (i A AR M 20
PR AL — LSty B, Tag KA G H T9 35 78— st 7 2 Hp , AT /0100, B /D
159K, B /B209%, B /B257%, /301K, B /35K, B /D409K%, B & /0 451R 4 — S i )5 &
A LA B R B ThBE I Taq . 76— et 7 b, 3788 I N EGene Xpert® i3 2 A=, I
HTV 40S#HEAR S F (Tv40Srp) 2 L P X HERT IS X R 3 5 75 7] — S B A A
FE— B85 7 R, TV 40SHZREAR TR 1 (Tv40STp) J5 BT A A6 ) M AR 25 35 1 38 5% I 908 R 2 /)
T3NS NTF2. 5/, ANTF2/NE] s ANTF LN S BN T304 B N R AR

[0095]  7F— sy 2, R IR )R I 55 T Rl B B 5 R R R B L AN HL AT 22 4%
TFERE LA S 226 15 S 2L A 30 35 R ) DNASY 386 7~ R0 35 R ) B AN B L BRI B2 &0 o BRI I, 7E —
SesTt T B, ST SR B E G AE— Sl h R, 2R S AR I
NIITE R A AR —Se St 7 P, Z A% TR SR R DNAY 3 T IR i A4« 24 XUk
DNAY ¥4 152 B S W ER 5 0, A S s I, &6 00T LA & DNAY 1S 11 — 2k Bl 9 2%
DRI, — e S 7 22, AN L S DNAY B T — Sk B A St T Rh L, B A
Yhre =B, 9 BB & 2R UL SXDNAY 38 T 8 25 B o 70— st 7 B, B &l
T 22 A% 1 R AL [R] L SB35 IR 1) L A7) B 56 AT PO DNAY™ B8 1~ 2 1] 2438 T B o 7 — L8 512 il
HEH, R 5 Y BRE -

[0096]  fE—LesijiJy 2, A AFERIE A AE — Be S T B, LR I B AN 0 200K
HEVREERL, fE—Bs iy b, TR E G4, 28 5 2 A WU R Ty SR B sl IR, 7 L
ISk B2 AR SY « % B0 9212 TagMan ™ W 7€ 78— LS00 20, 24 2 11 R
2 SV, 52 G WA I T DA 7 R DR P 7 39 R DR ) M) L B R PR (X DNAY 31
[0097]  7E—8sjiti 77 Zrh , T AE A SO ik 77 v ks ) 22 /0 — b R AT 1) 23 A 7 326
5 SC I € B PCR 7E — 2L St 77 R v, BT 0 & 2 — i 36 AT 1) 40 7 vk A0 4 4
TaqMan™ &%t o % 5E (AL BHEFE (“BT”) , G ILIRRE R R (FRET”) , A TAN &
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A B PCRA ) . 8%, TaqMan™ B4+ 6 & 18156 T5° — K3 58 e gkt o T B T3 -
AR BRI K ) 53— 5 AT Pk G R AORE IR G0 8 25 30, Fu VA K 5 48 B FRE T4 i) L R} 52
155 . 4 A ] TagMan ™ R EF 45 A AR E 3 18 T RN, B A RIS~ TR ZL R
TREL ARG AR RG], TS TN B U BHE 5 (W) A5 5 (e o0) B DI B PR 41
%L B ) BN PCRAG R 1

[0098]  7F—Lusiiiti 7 R, 45 7E PCRAE FF H 18] M TaqMandR &t P2 AR AT 5, DA I 2]
BEIETR) A, 7 — S 5 R, WEERPCRELFEAOME IR , 4n ALY B BAIR) PEAT AR 24 7= A=
5T WA AE AR I B B8 L ] o 7F — B st 77 S, i SRAEPCRIEFA M) i J5 I A T AR (B 5
I AANEAE AR I AS 21 SR BE A

[0099] 7 — L5t 7 b, SERTPCRIN GE &5 S 1 8 B3 3k AN 20 609 5 1190 % R ey S o 7 i
2 Bt i AR A R A B A B R R 1Y) o8 AR R TR R A — S T S, T R AR AR AR £
[P A% I A2 DNA (51401, P 9051 5o L, B /s Xo) B o 7 — S8 st g R v, 77 A b il 2R 1
T & Al AL R AU TR DNA B ZE AR 411 77 A2 ) BBEDNA o

[0100]  7E—esij 5 =, o 1 e LLER B TVAAZEAE T RE i, X P PP X I (nSAC)
A/ NIRRT RE (SPC) 1Y C A LA Z0ULE T 5 1 2 IR AR TG R N o B, 72— S8 St 7 28, A
REFNANAEAETV, BRAEAR I 20565 [, 22 B0 5E A& R D) - CLAEL 5 R it Hh R AR BR BEAR 1) 2 1
e

[0101]  7E— e J7 ZEH , X TR DA CELFE Py Y5 o B AN/ B A o ) 1 BRI C e (8
“BHVEC”) E (R TZAE NI E]) , 75 S B 58 o 76— LSt 7 o rb , 4 6 A 1 A0 ] f
Mse A R4 (InGeneXpert®) A BIECt , JT R MHARE &

[01021 & T TaqMan™ I &b, I T 78 A% SC e AL 75355 o R 00 i 5 8 POR 490 4 At S5
I PCRAY A4 (B AFE T, 73 15 4%, ScorpiontFEF FIIE Fh Lkl , tSYBRSE , EvaGreen , BEME
#&,YO-PRO, TO-PRO, Z5 , HL1E F it

[0103]  7E & Ppsiiiti 7 R, FEEAS 2 5 e B HR , ) FH S PCRAS IR AS I, TV 40S A% 4
H A (Tv40STp) FE K | P9 Y5 XS HERT AP X o 78— %2 | St 7 S8 vb , i 2 N ER%E,
TaqMan™ £l (5% B 0 A 7] SERRER 57 o 76— e s 77 22 o , 450 B R 65 57 O R B 70
W b nl 5 AR 22 8RN ) F A ERET A X 45

[0104] g F A A3  v] SR1S I A B PCRAY A8 2EAT SIS PCR o 18 3 5 T S PCREL Ui £ A
I3 M A AR L B BB IR, FH T 2 6 OR AR SR I e 22 28 4 » AT e B v H S ML AN 4
SRAF RGBT A

[0105]  #F— LSyt J7 Z2 H , S PCRy™= 44 ) ar I AN/ B & A FH &5 5 XUEEDNA = 4 1) Gl
SERY, WISYBREE , EvaGreen , BEMEFE , YO-PRO, TO-PRO%E . 7E— L4 52 it 77 22, F T A SCTiR I
T M TR DASLY (ONA- A S 1938 K e 35 L S A A 332) M5 o A/ — U S it 7 6
Hh AR DA 5 B A ST (1) 7 v v I R 3R R 1 43 i T v 2 T R T 0 A =X 4 R
E.ZMLu J.2 A\ (2005) Nature 435:834-838, Hoilid 5| FH LA H Bk 454 T A S0 5 T %k
T I 2 4 A I 5 ) 9245 Luminex , Inc . I xMAP® A « 2 Wowww. luminexcorp. com/
technology/index.html . 7£—$8SEhti 77 2, TRl A B AT IR 1) 7 i 22 20—
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ot 88 35 R 119 7K T (40 43 B 9 s 3 0 8 Jie m KR FE B RS R (497, P T8 v 1k Bk 27
FeFRICARICHIRED) A, Q3B RNAEN I8 o 7F — S8 S 7 S b, o ME R IR A5 — R 1
WIR ST IR 2 A0 385 I A% EP R IR AL » B e A% R (“LNA”) SR L5 DA B 51
Ay A I B Az HE el AZ FE g . 2 0L, 94, Varal lyay, E. 28 A\ (2008) Nature Protocols 3
(2) :190-196, gt 5] DA AR LS & T A AE— oSt 7 2, — PP DL B0 R DR ) A
N 2 AR A 2 B R B 1A I 52 e o

[0106] AT, 75 4438 2 BB TR Sl DNA o SR i K FEDNA /475 T XU VA 38 o i A 2 1w )
ETE , AL E s 3R E R 5 BRI ES o DAt T 3K, AN i RS S R
Hit#. % WFuchs® N\ ,U.S.Genomics, Inc. {36 HE & F)57,402,422/17, 351,538, H % H
5] AL R g AT A,

[0107] 4.2 57 BI% [ A S FI RSt

[0108]  7E—wesijfi 7 ZEH , Ad FH H A0 HIRE i AL 38R /B8 70 BT~ 5 A WU 2 R 3Rk o 76— 1k
S it J7 G ef, R AT 7 DG E B4k A HET & o B, 7F — e st 2, B GeneXpert” &
4t (Cepheid,Sunnyvale,CA) .

[0109]  FlHGeneXpert Z 5t Uit B A K BH o 7 51 P 10 B 5 1] 4 R0 20 BT 5 VA AR R ST - 48
1M A % B ASBE T4 58 K6 ) 7 VE B3 F 6 o AR ST B R N R T A v] LA AT & 8 1 ~F
S

[0110]  GeneXpert™ FI A () . 8 FI3& 3 o FE S R 37 1 R U 7T LA 4 B0 1E % 1 A 1Y
“fa rh sz = T (2 N, 56 RS, 958,349,6,403,037,6,440,725,6,783,736,
6,818,185; Ho%& Hilid 5] FHLL B AR S5 & T A0

1111 HRIHAFEHE AEAR T, &7 W0 A % A H T3 2lifb Ay 3 k%
B P TR A o 1) A A3 9L AR R 0 7 =5 (A1 A% O ELS A IR R Ak g8 A1 1 e 5 7 {8 45
RE 0% ST G 2 A il o i B 45 B 8 A DR ) A TE 31

[0112]  7E—eszjfi 7 &, GenXpert” RS A4 T W R LR £ Bidh A R ER )
F5 2 AN 3 R RE S AL A 4 BT 2 F

[0113]  TEXEFE S I Z & 5 A 5 2R 2% Rl B I LRSI DNALE & T-DNA-45 &
FM i — E AL B AL SR S5 R BR AR i IS W B DNATE S 22 i i Tris /EDTAZE
PRI o AR T LK W 7 8 R A B DA G A ST IR A N B[R] AE - S st T R,
Vel HT B 2 /b —2ePCRIAF , HAR AT RO AFAE T A o

[0114]  7E—Lsjts J7 S b, PCRAH -9 34 A1 43 H #E 3 [R] (1) 4776 75— 245 7 7P, PCRYE
AR #JashIhferI Taq R &8 , tAptaTag (Roche) o 7E— 285 5 b, #LAHAEPEAEQQC
F100°C30F0 Z 544 fEFRAS 1t J5L B J290°C Z2100°C 1 & 1085 s J FRaB K A 875 & 2 60°C
75 C10230F) ; 3 Hit47 2 250 MG .

[0115]  FF—2Lsizjif 5 R rp , WUEE AR 7 vk T 9 3K 48 DB bR o 7 — 2SR
RUEE A5 P 7 VLA B8 — AR VR D IR A N B A WU 5 R () 51 R0/ BRSSPl
A B4 S DNAFIBE S (QIDNAYEBiA) 55 —IRASE, 2 Ja , 6 — BB B b B — BB 0 A i 45
435 FH T8 EARORST I S B o T A 3 PE 52 AT A e o EE VR IR 1), 00 AR M 5 58 o] L B A #% I
O BL DR (L E M) A7 A8 T35 5 FH T 008 B ARG 0 1 55 7038 40 H (P R 2, TR Dl 2 — AR
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AL AR AR R A (R, oK SR AL B AN 73 N AN 0 T REAR) 5 2 J5 i 355 40 8 4y
FH TR A — 285t 7 R, 55 — D IREL & A2 90°C 2100 °C 1 H IR 3070 22547
B SRS ] o 7 — S8 St 7 SRR, 5 AR MDA S A E 90 C 2100 °C IR AR F23 5
B S ) o 7R — e ST g R, B — A D IR /BB AR 1 2D BB I 4y T AR i 1 A5
Gy IRAr AT AE— LS R, BSR4 AT DA IR R A S AR RR i S 4],
T E DNAMIFE i (WIDNABE i) (1) 28 — B D Rl DLAFR B R I 2 D — A, 204, &
D= A B & A PUANEE 453 O BRI 43 N 22 90°C 22100 °C 13 FE & H 126040 - 1
SN AERR f 1 S5, 3 B 51 AR 1R S DNATRI AR i (UIDNAJRE BEA) 1) 28 — A8 1 20 98
AT LAV 22— A, WA, B =AY, B E D PUANEE S5 43 O 51 R ) 43
FFIn#A90°C 22100 °C [ E 25 H IESFP o 75— S8 St 77 R , 5559 5 7 /2 AN S DNA T K
(UNDNAVESEA)) o AE—Le ST 7 S, &6 533 43 /b T84 S DNARI R iy (UIDNABE BEA)) o

[0116]  7E—usijta J7 Serb, £ FHLL R 77 SR AG I3 DNAR FF & » WIDNAZGE Bt 4 () B S [R] - 4
ST DNAMIRE i 1 — F LA _E 253 35895 70 TF NP A295°C 4% H iA 608D o Bl A1 5140 DA S AR 4 o
2 B DNARIAE it 3 B — MPRL BS540 3055 73 F I 295 °C & H IS5 AR Ja i & /b — AN 4%
Gy ERAN I B A B SRR ET (1S DNA BE S AR 294 C ik 60 o 48 Ja 1 25 70 /3 LALL R 2
L BIE MG IR A5IK : (1) 94°CHF, (2) 66°C30FD .

01171 AR BIANER T4 2 51 A1/ BAERED 7 51 o 7 1 VE R 3 388 51 490 RS PR 7 S 451 o
IR o

[0118]  fE—uusifitijy Zrh , ff FHZR R 20, i an, I B A R4 & S AL OB RE S
BORA BN B0 FF 25 13 AR5 4 TTE BB AE T /AMARA ) Il ER G il - SR 5
R APTE WA ST IR BT 4T

[01191 4.2 67 B £ dE 73 b

[0120]  #F LSzt 7 b, At T TV 40SHZ KR8 13 (Tv40Srp) JE R I CLEAR T 3R
18, TS M B TV AR AE o AF — eS0T 22, CABL AR A 2k 3 BBl J2 9539 . 9Ct o 7F — L4 X R 52
Jiti 77 e, WRAEAONM G JG A TV 51 5| P2 Bl T 50838, YONEE S TV
B

[0121]  fE—8sjti 7 b, B T oH AL 0 A AR 5 FH TR 0 5 7= 28 00 Ji U 5090 38l 28
SR PR 2= A2 P SN B30 o W R 5 2 R DUASE A ] 3 P 7 SR T 5 i » ATt , F— 1
St 7 S AR BRI RE — 2D a5 Ak, RV AT 8 R 52 8% 25 54 T A IR I i R 122 A AN
T B R IR A o o DL oA R s B R AR I RIS A2 o AR T i PR 2= AE B % S B
PG B MR SZ 8 4 .

[0122] Ak B FEREME BRI AL 2 L FfE 8 (5 8 2 AT U e (5 S 3R At L R 2= MR A2 3K
1) SE I = AT M58 5 B L B S AR 52 40 1) SE 00 = B b B A A S
(AT 7 7 3 o A, FE A i BR ) — LS S it 7 S8, A ot (A8, 3 R B0 L V7 B A i) 3R %
W I BT RE 38T (profiling) MR4s (4, 78 B 97 50t Ak ) I PR 52 56 =, B R 20 40 #r
55 58)  FA Tt FERATAR R 4 (40, AN [R] T 5248038 B A3 1 B 5 BE B A A8 I E %)
DA77 AR SR AR 4 o 7R b A A A 2 sl A AR R B B DL R 82 T LA U IR [ 2l 2
fELFIRAGIE S Rk B o A0, B2 3038 T DL B SR FE S (94, JRFE ) I H B Eef 3
EZEHTH O AR B E Z AT E A G BB T ERE U EERZ A EEE )
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MRS (il an, v DL R TF SN & A 5 B IS B R 9T BB B A 718 T R G0 B 15
LTt BN o — B 8 Ik 5 E 0, A AL B IR H AR RRAE O3 A 4 R
(profile) (RPRZEEHE) , Fr 57 T2 E TR MW B HE (55

[0123] R J5 Fs o3 A B8 DA IE T i V8 7 I DR 12 A A e () s Qi 2% o 491 G, AN Rl R R 3%
IR HARE V£ B A 20 AT LA R 706 32 (1) 12 i BOXUSS PPAl (514, AR AETV) |, S sl i Uk
TEVRIT PR B v DUOE I AT AT A 38 1 7 ik R s 45 W PRI A2 o 491, 78— S8 STt 7 R H L 4y
BT RS 7= A2 aT LAFT BN R Il RIS A2 (40, R4 21 ) BRAETH LSR8 R4 I R A2 1
C{a=

[0124]  7E— LSy 7 R H, 1 L7 B o BUAE X 3 il Ak 20 BT 15 2. o 2R 5 K i s Bl i 15
b A P it B gk — 28 i AN/ BORE IR A6 B0 e A2 O FH T I R R AR BB S B
A FE ATt S A o0 BT B RS AAE (B 2 DL G — I 22 2 B U A7 AE v e il it ) T
R EIVE AR B8 S v e b 35 it ] AR YR T 5260 S 2 B s 1 A o i a4 P H 1
IR RS, It o] DU B s R A an i R R A2 52183 Bl 723

[0125]  7E—2Lsijifi 7 Zerh, Sl Re 1 FHFE I W R G B ER 80 . 2l & T LL ik
PRI T 245 Bt — D PEca ) 75— S8 st 7 S Hp , Bl T 00 70 s o 49 o, 2508 ] LA
F T3k — 2 A AR 5 08 1) 5 2 IR0 BT B A6 8 7~ W0 A D B8 12 W (1) B B ) A
B BHERR DL e R T I R

[0126]  4.2. /RPN 2 H R

[0127]  FE—Sesijiir Rrp , R AL IR 7 — LU STt 7 /b, 24L& i 2 AZ 1R -
AL I, & RN 2R , 2 e B AR MG ) 2% TR 2 2 TR 2 A
RALFE , (EAR T, usingfif HH 2 M EH R A KAX , W01ligoPilot (GE Healthcare) ,ABI
3900DNAE HiAX (Applied Biosystems) 556 . ML A L HE (B AR T+, il Mgk 34 , 41
W1, PCRP=A: Z A% IR » 22 W2 R ] DAL & A SC R R I — Fh DL _E R IR A (BRI AB R 1)
ZHR) .

[0128]  7E—SLsjiy b, 3Rt & 5TV 40SA PR 1 (Tv40Srp) R E /08, /b
9,8/010, 8011, 8012, 2/013, £/014, 2015, /016, 2017, £/018, /019, £ /b
20, /21, /022, /23, F /24, /25, FE 26, /027, F 28, /29, 5L E /304
HEETIRE/090% , £/095%, 8100 % [F]—, 8L 22090 % , 22 /095% , 5100 %6 H. AP [X 35
[ 2 KT R  (E— S8 7 &P, IRV 5 5TV 40SERAEE 1 (Tv40STp) 2K 164100, 8
%100,8%75,8%50,8%40, i8R 30NMELXL TR 2 /090% , £ /095% , 84100 % [7] —, 8L H.
AN X A 2 AL TR o AEBR H 1 7R B 1 2 A% R R E R 1

[0129]  FE&FhsLHiTT b, 2 H IR E > T500, 01300, 201200, 20150, 223100,
DF15,/0F50, 0F40, BT 30AMME R £ % Fh St 5 b, 2 TR N6 E 200022
(] ,822200N 2 |, 81501~ 2 A , 8% 1004~ 2 [A] , 8& 754~ 2 [A] , 8% 504~ 2 [A] , 8% 401~
(], 82301218, 1521004 2 8], 152 754 2 8], 15250/ 2 7], 15540/ 2 6], 8155230
AN B A% R B

[0130]  7E—LLsLji 7 R, 2L H IR A 51 o £ — LSt 77 S b, 5140 F ] A S8 23
0o FE—HESETt T =, GIMI ARSI WA 8 FHI 5142 e W i £t SRR R R 5l 5 0
HEFEDR Y G 1 (SRR “BART) R 2% ER 7 B BRI T, R E MG
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T [ G R L B ARFR] , TT DL SE A DA T B B | D S A P4
[0131]  fF—Lbsujifi 5 &b, AT RS RE  7F — Lo fiti 7 22, TR 6 FH Al 46 0358 20 b
7,
Qﬂ:

V0 o AR ST A IER AU B 2 o B0 45 B2 AT AR I AR 23 A0 e ek, ATA] 52 m] s )
2L X R R o A S T S s 2 AU B 0 A 5 X (R R G SRR R S 2 T
BRI SR R G B A IR G IR & AT AR IR o £ SE S T S BRET R ARD , W
PRE R R RARED , a0, TERUE B b BBk i o 7E— L85t 7 R R, BRE AN AT A AT , 41
n, h RS B AE o £ FLA S ft 7 S L IR AT E AN

[0132]  fE—LBSLji Jy &, AL RRAE — LSt 5 S R AES —Rim 2Ot SRt (BEE)
ANFES” — A s FHPE K ) (B2AK) FRiC RIFRETERET, BTak 4 K7 =4 3k 1 3% il (B, 9% T
(] — R4 I A GRIR ST (RID, $]) 565 0 (0 e 23 [ o TR, £ — oSt S v, Gkt
I CHE RZ 5 P KGR RSO 1 A 4 R B b S o AR At S 7 S v GUREAIRE KR AS
FEFRETHREF A ity o

[0133]  4.2.7. URWITER 2 H R IZ

[0134] s )y S, A I AS ST IR A 25 /b — P i PRI 5 38 A — R LB 22 2
M2 IR, R — R EL_ESR AN 3858 R F IR R I 2L F IR « T A ST ik i) U5
EREMII) 2% R S A T RS 1 51 PRI B8 S AR S AE—28siifi 7 b, 5
D& A W B E AL IR K 2 A% F IR ARLE L 35 A\ SR AN 7 08 50 A% IR 1 0 22 A% IR xt HLAE A IR
R 45 5 2% AN AR S22 L O L AR VI P B A PR 20 42 IR 0 20 A% TR AR A IR 2 1) ) B 6 L
AMAEIX 35

[0135]  fE—Lbsijifi )y S rh, SR A U G o A% F R AU BLFE — P DL _L B EEAZ M e A2 1 A/
B SRR IR o

[0136]  f£— LSty S, FT- 2% A1 7 08 5 A EF R SR ADU) 1) A8 10 P i ik 0 45 5 Y 2k i
WE , S B IE , 1B 57 M T , 5 R PRI E , 65— TAT R B PRI IE , 6 - 28 SIS , 2~ ZE IS, UL
TR MRS, 2- R -6 BENENG , SMENS RIUTIENS .

(01371  fE— L85 Jy Z& o, 2R AN ) B o A H R AU 45 B B I B A A% iR fn 2’ -
AR BE , 42" -0 fedk— A MERE » 27 — U2~ ML SRR AR 5 27 — - Pl SR 27 — 3l 1z
B, F12" —0—H Sk £ KR b (27 MOE) B o 75— LS /7 S8 v, AR R B 2 Rl iz A B B , B
d—BAT iz A B - O B

[0138]  #E— LS Jy Sy, 2% A0 ) 0 0 A% R IS ALY A0 45 1 ZRAB U G 436 Y IR A% R (PNA
00, 00475 H 2 IR B SRR AE IS A AL 1) B SR ) o FL At B BB T 0 45 W I 42
WEIR — BRI A% IR » B IR — IR AR BRI A R N 4L 15, IR PP IR » IO R e ik I PR T » 14
TR e ik i » T S W R I 22k PP RN o R M R IR — I8 » L LI , R 2k P I , Y B it
M, B BRI, X 2, L A

(01391 fE—LLsijii 7 S b, 2 A% H IR CLAE 28 /b — ol B A 000 ) B0 1) 213 A g 1 o A IR
R, 2> BAABIRIRE N Z IR L] AR MR A/ D RhAR R I
IR IR ) JE 4%

[0140] & — LSy S, 2R AN Sy MY 9 A% BRI & A BUE I AZ R (“LNAT) B, 2 XX
R AL 2207 S, T A SO AR 2 2 F R & — R L B LNARE A A%
R o £ —SESIE ) S, 2R & — UL i B AT INABE R 2% 5 IR 4 RS [X 38 2 oAl
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ST R, 2 EREGH RAEAA AR T IRLNARE N E R 2 W, i,
Frieden,M.Z& A\ (2008) Curr.Pharm.Des.14 (11) :1138-1142.

[01411  4.2.7.2/-6GIVER 514

[0142]  7F—dusujfi iy b, IR AL 514 . 7E — e s 7 Bvb, 515 TV 40SE MR E A
(Tv40Srp) LR £ /08, /09, E /10, E/011, /12,8013, 8014, /015, £ /016,
/17,2018, 82/019,82/020, 2 /021, 2/022, 2/023, /024, 2/025, 2/026, £2/027,
F /028, F /029, B /D30 ELAL TR £ /090% , E/095% , 5100 % [7] — , B & /090 % , &
195% , 8100 % F Ak o £S5t 77 S b, 3R A5 5TV 40SE R B 1 (Tv40STp) JE LK (1)
6%100,8%100,8%75,8% 50,8540, si8E30MELAZ R E D90% , £/095% , 5100 %
[ — , BCEL A DX 31 5140 JEFR il s B 1 51 P R AE R TR AR — STl 7 B, 514
T LA A AN 5 I R[] — B T ) 5 2 B DX 3k o 7 — S8 STy R, SRR 2 /090 %
£ /195% , 8100 %6 [7] — B EL M) 51 0T X 38R % SR (1), AT 5 #E 25 PR AS [R] — B AT 514
(AT 7 XS AN IR ] — B AP X 3

[0143]  7E L5yt 7 B, 518 & SRR X 8% 290% , £ /095% , 8100 % [F] —
[RI3B 53 o 7E— LI FE I S ft g 2 b, & S L R 1 X 38 %2 /D90 % , 22 /095 % , 51100 % [F] —
(R DX 35 IR 51 0 R 0 ade 36 1 5 J et B R DR P 7 189 77 AR B 3 1 R A8 AR S T =, 5
V59181 1 SR B 73 BLAN MM HAEAE FH BREE M 261 Pkt 5938 1 2858
[0144]  fmASC A I, “IR BRI ARAS” BN, 2R E TR, 10 51 P EiER e , 4 DL LG K 72 A1 ]
FE i AR TR AE 2258 X IR B A A AL R 7 1) 55— IR 4258 2 /0 RS2 A 1 5
HH )R B A% R A4 28 o 7 B 1 T 4 25 AR PE AR SO 008, 91 2, 7 S 2 S I N BRPCRY™ 18 = B ]
THOLT o AE— LS 7 2, 2 A% TP K DA LUK 70 AR R R b o A7 R I TR 2258 X3 B A TR
AR T 1) 55— LR 4428 28 /0 K105 1 25 A1 ) 550 it AR I e B LR 52

[0145]  7E—Eshti )T 2, 51L& ml A IS 47 o

[0146]  7E—Uesijfi 7 S+, 3R AL SN o BT IR FERT 515 DAY HEREEERL, anTV 40SA% Bk
PR EEE (Tv40Srp) FE [, Bl PA 50T HEGnAE it 78 25 PR GE I (SAC) |, BI04 PAE 0k R A 9 it Ak 3
XT HE (SPC) B — #8935 — LSt 7 S8 b, 5190 vt = A2 50 £ 1500 % HF R K B2, 502
1000 Z S K B, 50 B 7150 M R K B, 50 =500 MZ H R K, 50 2400 ME H R K,
50F 300 MR K B, 502 200 ML IR K &, 502 150/ ML H R 1 &, 1005 300 M % H R
KAE, 1002200 M HRRK L, 8100 2 150 % H R K L3 1G 1 o ARRR il 1 7= B 1 1 51 4
SRR TERTH .

[0147]  4.2.7. 3/~ 4R ET

[0148]  7E % Fl Sz it 5 & v, A I 91 3 B 0 H () A7 2 1 7 VE B B o A% R S5 AR A 2
AL AE— BB St T R IRAT L & HER LA, AnTV 40SKZREAR R 1 (Tv40STp) FEA], Bl Py 5
X HR LA & 78 23 PR IR (SAC) 5 B4R A 5o B AR it A EE X6 HEE (SPC) AR 38 43 o E — 51
Wi 77 e, LA SRR R R I X & 290 % , 2 /095 % , 5% 100 % [7] — K138 4) o 76— S8 iX A
f) szt 7 b, AR 2 090 % , B /095% , 8100 % H AN IRET 5 #E L 1) L 98 34 B
A0, AT FLAE A FH AR 5 WU e 2 A IR B 5 B IR 2 A8 o 7 — STt 7 R, SRR
AARA S GRERE R =08, B9, B0, B B2, E4013, /014, E/015,
2£/016, 82/017, 2018, 2019, F /020, £/021, /022, /023, /024, /025, /026,
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F/027, 8 /028, 2 /029, 8 B /D30MMELAL TR 2 /090% , £ /095% , 5100 % H M X 35K
AR PR il MR 1 B PR ET BoRAE R T . SRR /090 % , /095 % , 5100 % H MU IREIE
AT DL AL B AN 5 B IR R B R 3 40 B X 3 7E — Se s il Uy S b, SRR R £ 4090 % , &b
95% , 8 100 % EL AN HRER X I8 7 4L 1) , MR BT R] A 5 $E 35 (R B AR X S8 AS B AR B
AMX I o

[0149]  FE—sbsijifi Ty R, SRET S HHEEED, TV 40SHZBERER 1 (Tv40Srp) LA, 5%
PP S5 B A 78 20 PR G IR (SAC) 5 BRAMJE M 6T HE A it A 386 R (SPC) 1 X 4 & /b
90% , 22 /095% , 5100 % [H] — FI350 43 o 75— LE X R St 77 S v, A0 5 S 38 IR A X 3k 52 /D
90% , % /095% , 5100 % [A] — [ X 3k I PR T e W6 e B3P 5 8 ek 47 S M0 L IR 7= 26 1 9 388 1 4%
AL AE—LESt 7 R, RE 5 TR R B 2090% , 2/095% , 8100 % HoAh , AT
FLAEAS ARG 2 e 26 N BV 591 7 458 AE — st 7 R, 587 AN R
&5 MTrEbs, 209, F/010, 8011, /012, /013, /014, /015, /016,
F/17, 8018, F 019, F 20, B 21, FE 22, /23, FE 24, FE /25, FE 26, FE 2T,
FE /28, /029, BLE D30 ELAL TR 90% , B /095% , 5100 % HAMY X 18, 541
T &E/90%, E/095% , 5100 % HAMUIRENE 0] LUALE AR 55 381 5 HME 34 3 X 45 7
— UGS T R, S 2000 % , /095 % , 88100 % H M IREF X I8 2 AL , MR
RIS 597387 AN X AR BN X 35k

[0150] £ — 2Lt 5 S rh , Rl — b DL b S0 DR ) D7 VA0 45 (o) 977 498 S R IR 4 [X 3 5 A
(b) A F S B PCRAMA MR A 35 1 X 35k L AT P 593525 3% (2) [FIRY) .

[0151] 4 b SRR IR, 76— S8 52 77 S, S PCRAS U o] L FHFRETHEREFHEAT , HALFE,
EAER T+, TaqMan("{}TfT%’EJr s TSN RET FIScorpi onRE] o 7E — e st 7 22 b, S PCRAG:
A TaqMan ™ #8447, BTk TaqMan ™ H% Bl L 38 % 7EDNAR) — AN AC I 5 4 5% e
BEF B AL (Un7EDNAR 55— A ui) FeAh 456 P8 KA 0 1 I 2R PEERE FRETHREH B & 597 1
T XS EAME 5, AT 4FRETEREF 5438 7 2438, Ykl Je 20k, I H 3R EHES
g 3 7 BAT T AT, Gkt N ERE BT8O B = AR 55 45 o 7 — S8 St 7 e Hp, 5 o v L
IR (1 8 5 9™ 398 301 [0 S0 1 2 D 11 = L 8

[01521  TaqMan™ %18 % (& AA SHIE R I X8 % 90% , B /95% , 50100 % [ —
B H RN B () 3 SR A% T TR DX 3k, M T PR AT P g 38 1 5 B 5 IR 1) X BRI PCRYT 16 - 452 o 7E
— St 7 R, PR LS B S I IR Y X 35 A AN ER R — A7 7E T R R 1 DX 3
7B 1) 22 /D6 IE B AL TR B X 3o 7E — HE Sty S8 Hb , BRAH A0, 2 15 AR U %) S R T ) 2 D
SMNELL TR, B/ P10 ESL TR, B/ 12 MESH TR, B/ 14N B RE, 5 5D
16N ELAZ IR 2 /090% , 27095 % , 5100 % [7] — B H A X 45 .

[0153]  7E— 4652y S , A5 5 TaqMan V#4751 5 4090 % , /095 % , 81100 % .4k
() 5 F B4 38 7 X IR AE BB 3G 770 T 1 R 1) o 72— S8 st 77 S, 78 B AMAE X IR 5 -
R F3 =Ko orh BAY 7 2D ML R, B /D3ME IR, 2 AN H IR,
Mz PSR -

[0154]  7E—Resjifi 77 &b, 20 TAE b5 T LUF TR MIPCR =9 - 1% TagMan ™ % 4F—#£, 40 T
15 A 88 I PR 1 A i 3 42 8 ¢ O S B U KGR I R 18 FHFRETAT PCR™ ) o A A T
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TaqMan " #%F , FEPCRYE R 6] 43 T (5 45 (R 15 58 85 o 20 T8 bR IRAT 24 i B A6 1 W b i T A
ZRIRGER , DT 0V G RE IR K R B HEI DL SIS R CHE K o 70 TE bR S EERR AR AC I, 25
IAEE R B 5 AT G E AN R 5] 23 18] b 53 J1 I B4R R 5% . 7 T8 F5 /] LA, MGene
Link™$573 (3 Wwww.genelink.com/newsite/products/mbintro.asp)

[0155]  7E—%Lsiji 7 &, ScorpiondREt Al L AR 7 71— K5 = 4 51 ) A H T-PCR™ Mk
M AG 5> TAEbr—FE, 7E K SHEAZIR 243, Scorpi ondREN I I ZE IR 45 74 SR, ANE T4 F
{545, ScorpiontREH LI FP FII-Ry 4 51 & (priming) MPCR&™ WKL . 72t Gl 7 %4 T
ScorpiontREH )5 — K, I HAF KFRERAEAIAL , 403 - K REF 3 #8730 SPCRA|I I
SEAR =P B AN, I HAZ AN 8 AN AT 3 365000 1 8 TR EHI S K Scorpion 5| ) 4E
i, BREF I BEAR R 10 PP B 5 6 S AR 38 7 N I L AN, AT T 2RI A R I s v
5" =R um B Gkl & 9 6 F = 4248 5 - Scorpiondf 4 Al LAl fiPremier Biosoft
International 3878 (Z Wwww.premierbiosoft.com/tech notes/Scorpion.html) .

[0156]  7F—uLsuji 7 EH, o] LAYEFRETERER b A8 A 1 Am 10 B0 46 LU 803k Rl ¢ o6 e 6l
Alexa Fluor#et},BODIPY4E}, 4nBODIPY FL;Cascade Blue;Cascade Yellow; 7y 5.2 Al
T, M- 4- W EF TR, A BT TR MR ES TR AEH YR, WCy3MCy5 ;BT
MR LT PO R MEATAEY, MR AR AR WARE TR RHESY, tQuantum
Dye™;:Marina Blue;Oregon Green; & FFBHULRl, 4 FFAA LT, U H 3L %5 1105 A 2 1 B 6G
Texas Red; 2 éYGREEFLFE YR}, UNMEMEFE - 2 BE 57 584K A1, TOTAB,

[0157]  Jewl i) BARSLE 6, (HEAR T, LRI R, FH :Alexa Fluor 350,Alexa
Fluor 405,Alexa Fluor 430,Alexa Fluor 488,Alexa Fluor 500.Alexa Fluor 514,
Alexa Fluor 532,Alexa Fluor 546,Alexa Fluor 5b5,Alexa Fluor 568,Alexa Fluor
594,Alexa Fluor 610,Alexa Fluor 633,Alexa Fluor 647,Alexa Fluor 660,Alexa
Fluor 680,Alexa Fluor 700,f,Alexa Fluor 750; %% M 14BODIPY 4k}, WIBODIPY 493/
503,BODIPY 530/550,BODIPY 558/568,B0ODIPY 564/570,BODIPY 576/589,B0DIPY 581/
591,BODIPY 630/650,B0ODIPY 650/655,B0DIPY FL,BODIPY R6G,BODIPY TMR, #1,BODIPY-
TR;Cy3,Cy5,6-FAM, i E e % Yt & ,HEX,6-JOE,Oregon Green 488,0regon Green 500,
Oregon Green 514,Pacific Blue,REG,Rhodamine Green,Rhodamine Red,Renographin,
ROX,SYPRO, TAMRA, 2’ ,4’ ,5 , 7 ~PURIRTE 63, MITET.

[0158]  ZuRpE KGR (B, AR/ 52 4A%) 1) SEGI A5 ABABR T, 6K/ tetraf B B
B ; TAEDANS /7% Y6 2 s EDANS /dabey 1 s % % /%¢ % s BODIPY FL/BODIPY FL; %62 /QSY 7
BUQSY 9G4k} o AR NS A4 [E] IR, 72— L85t 7 22, FRET AT LI I ¢ ' 26 il AhAar il « 44
/B TR (B 4/ 2 ) 1025 52 S 46 (B R IR T Alexa Fluor 350/
AlexaFluor488;Alexa Fluor 488/Alexa Fluor 546;Alexa Fluor 488/Alexa Fluor
555;Alexa Fluor 488/Alexa Fluor 568;Alexa Fluor 488/Alexa Fluor 594;
AlexaFluor 488/Alexa Fluor 647;Alexa Fluor 546/Alexa Fluor 568;Alexa Fluor
546/Alexa Fluor 594;Alexa Fluor 546/Alexa Fluor 647;Alexa Fluor 555/Alexa
Fluor 594;Alexa Fluor 555/Alexa Fluor 647;Alexa Fluor 568/Alexa Fluor 647;
Alexa Fluor 594/Alexa Fluor 647;Alexa Fluor 350/QSY35;Alexa Fluor 350/dabcyl;
Alexa Fluor 488/QSY 35;Alexa Fluor 488/dabcyl;Alexa Fluor 488/QSY 7¢QSY 9;
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Alexa Fluor 555/QSY 78¢QSY9;Alexa Fluor 568/QSY 74QSY 9;Alexa Fluor 568/QSY
21;Alexa Fluor 594/QSY 21;H1Alexa Fluor 647/QSY 21.7F—Seff i rf , AR HE K 7 n]
DL T 2 Fhge el , Bt , 58 3 28 K57, tnTowa Black® 22 K7 (Integrated DNA
Technologies,Coralville,TA) B{Black HoleX K7™ (BHQ™;Sigma—-Aldrich,St.Louis,
MO) .

[0159]  7E—2LSijifi 7 S, i an, 76 H b A LA 35840 (Can™ 3G -1) [R)INF A il 1) 22 36 e W7
R PPR AR B R I AN [ A Sk DT A (7] — S5 HR [ R s 7] DA X 73 Gl o AR 4k
FiARN AT LR B — A I EAS R B Skt T 2 B 8.

[0160] W] Tl £ F T A SC R (1 75 ¥ 1 — e S0t 75 28 R IR PCRARET 1R 2 e b 1e I AZ bl
R 1 BAR 25 7] MMolecular Probes (Invitrogen) 375, 3 HiX A $5,Alexa Fluor
488-5-UTP, %¢ ;& -12-UTP,BODIPY FL-14-UTP,BODIPY TMR-14-UTP, JU Ff J& &' F}HH -6
UTP,Alexa Fluor 546-14-UTP,Texas Red-5-UTP, #1BODIPY TR-14-UTP . HAth % A% b %
R 7] MAmersham Biosciences (GE Healthcare) 345, f1Cy3-UTPAICy5-UTP,

[0161]  FF-HHill4& F T A SC ATk B 7 v B PCRIRET B 2 Y w10 o) it S8 A% B AZ T T 1) Sz 491
i —HE 2R R AL (DNP) 17 ~dUTP, Cascade Blue-7-dUTP,Alexa Fluor 488-5-dUTP, % %~
12-dUTP,0Oregon Green 488-5-dUTP,BODIPY FL-14-dUTP, % F}HH4%-5-dUTP,Alexa Fluor
532-5-dUTP,BODIPY TMR-14-dUTP,JUH 3£ % F}B{-6-dUTP,Alexa Fluor 546-14-dUTP,
Alexa Fluor 568-5-dUTP,Texas Red-12-dUTP,Texas Red—-5-dUTP,BODIPY TR-14-dUTP,
Alexa Fluor 594-5-dUTP,BODIPY 630/650-14-dUTP,BODIPY 650/665-14-dUTP;Alexa
Fluor 488-7-0BEA-dCTP,Alexa Fluor 546-16-0BEA-dCTP,Alexa Fluor 594-7-0BEA-
dCTP,Alexa Fluor 647-12-0BEA-dCTP. %R ic it A% 1 B v 7 e 3 w7 L A9
Invitrogen3k,

[0162]  7E—Lesijifs 7 ZEH , 38 I AU (1) A% B K Gk AL AR 6 2 Wfe K A1), 51 NASCRR
R 7R Al B 2 %R , WIFRETHREH . “BUM TR 2 48 O 2421810, (B SR 1E
NIZEBATIE N RERIAL R o £ — L850t 7 S, B MR A% H IR H A LA B AL 288 0
WG RL R KGR, ELAT L, dd e 2 A% IR I [ A G RlOT TN 2R - 78 HAh 5 e
T &= B R E IR AL FE — AU BT DR R I B E IR 5 AR 2T R Bl 5 5
Ukl sl KR S B S N R A o AE BLAR ST 7 SR A A% B R 2 G- 1B I A% H TR
R, A DL B A I e 25 A ) A% P B o A/ — S St 7 R R, A PR A T IR B 55 5 1) il A
03, PR, MR, S, A/ Bl nE o 7E HAKR S T S, B I I A% B IR IR 3 5- (3-2
FMGETAEL) -UTP; 8- [ (4-Z L) T 3] —ZFE-ATPAIS- [ (6-Z FL) T ] & FE-ATP;N6—- (4-&
B8) T HE-ATP,N6- (6-24 %) T HE-ATP,N4-[2, 2- % k- —- (L %) 1 -CTP: N6— (6-24 %)
F-ATP; 8- [ (6—2FE) T AE] —Z F-ATP; 5-HR N FEZ FE-CTP, 5B Py R -UTP . 7E — L85 i
T7 &, B AR AR BRI 58 7 A% B B R AMEA , 1, 5— (3-Z B ) P 2k) —GTP & 4R5- (3-
BAENRNEE) -UTP AR Z B M A% TR W W |, #9140, Applied Biosystems,Sigma, Jena
BiosciencefITriLink.

[0163] 7 5] 14 %) o] Az W58 0 it B 4 5 (EAN PR T, 485 6 X0 Bl 1 o 7 — 3K 1) S it 7 58
L 25 GO B — B R TR 2 AR E IR 455 0 AR R SUE R T R IUARIC , 40 SR IE . 2
W ERE T 45 G I 28 — BRI 22 E TR 5 4550 I IE R T AT A AR 10 i) 55 — i o1 g it
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SEENT IR B — AN EE B A ORI I B T DA I B 2 A% IR o s 9 PRI 45 A B (EANR T
)R RBERE SR N, PUAR A 2

[0164]  fE—LLSji 5 R rh , 7R BRAN 22 5 g S A R I 22 AN B BE PR o 7E — B B 1Y) S it 77 8
HH 2 R RE U, A 0 ) SRR B8 - IR nT 7RG B X 23, AR AR T R 2 [
MR B 2O AE TR o A — e S 7 S b, A8 AR RN 2045 S A I B B DL SR LA
TEEIEOL S A5 5 A 3R B A7 AE — Pt S LA s iy

[0165]  ARAIEL AN G2 0T DA Ay i 3 10 5 396 365 3 A Rz N 925 , 4610 4, S PCRI A .« 3
PRI 7 AT B2 Bk 7%, H Hf LURAE B 77

[0166] 4. 37~ B 4L & AR &

[0167] 7R —J7TH , Je Bt AW fE— Lo st 7 B, S S F T A SCRTk 9 7 7%

[0168]  7E—LLSififi )7 S, Se il & 2 /b — Fhe EE R - R 0 51 I 2 &) RV “HE AR
R -4 51 5197 AR HA L& 519 BA () 5HERE T X% /090% , 2 /095% ,
BE100% [A]—, B (1) 5 ¥R PR rh R I AR SR A% H R I DX 330 77 91 22 /090 %6 , 222095 % , Bk
100 % T AN 7 F1 0 3% S A% 7 R X 3 o 7F — L8 ST it 7 S8 Hp , SR b 7 22 /b — X S L DR e 5
() 51D A o ARAE B I [R5 53 0 51 0% AL H53E T3 G PR s ) 35 IR X 3 P 51 4056t
BEIE LR - S 0 S| Wkl A S — SIS 51, TR 5 — 51 W 5 #E I IR ) [X 3k
7515590 % , 2 /095% , 5100 % [F]— [ 7 41, H HLATIR 56 — 51 W00 & 55 R R 1 [X 3k
£ /090% , & /95% , 5100 % AN T 51 o BIART I8 HE T #5502 1500 MZ H R K &, 50
Z1000MMZ R K B, 50 R 750 MZ H R K, 502500 MZ TR K &, 502 400/ M H R K
F, 505 300 MZ HFE K, 50 2 200 MZ TR K FE, 50 2 150X H IR K, 100 2 300 M%
FRK P, 100 2 2004 Z HF R K , 51005 150MZ R K P 1) I 3 AT [X 35k o AR ) 14 s 451 1
(5149, s Pt SR ELR .

[0169]  7E—uLsifii /7 Rrh , HA WA & /b — X SRS R —RF J 1 510 7E — sl 77 &R
WL A S AMEL S — X T 3G P P G R (A SAC) F I IR~ 5 1) 51 RN/ il — St
T4 NS R (ASPC) Fy 4 35 PR - S 1 51 4

[0170]  7E—uesijfi 77 Hp , A WAL 5 2 /b — AN FILEE [R5 S O R o AR “HILRE IR - 57
IERE 46 B A DL ST HRER: B (1) SRR Xk 4690% , 2 /095% , 5100 %
[F)—, B (1 1) 5 e R w2 BT o A% T R DX 3 7 41 222290 % , 2271295 % , 5100 % %k
(100 7 51 1) e A% T I X 3 o = B ) 2 7 49 1 P e SR TR RS R AE R 1

[0171] 7525 7 B, HAEY) (B & X UL R R - 70 51 LA &
W) AL — R LA b B A WIS ] R R4 o 7 — S S it T R , A LS TR
XTHE (UISAC) FRPR%E A1/ B8 FH A il A A /R (4nSPC) BIHRET

[0172]  fE—dbsjii y b, AWK AW 16— S8 st 5 2, KA S & 2%
MRS, WIEIR EL , tris, HEPESSE, Al /sl HoAth i 4y, Wi R SCIFB Y o 78— S8 St 7 b, 4B
WY& T8, Bl an, R0, FF g F s In N AR K & . TR &) LTS — L 2%
MR AN/ B AR R

[0173]  FE—Lesijifi 7y R+, HE VIR EFE —Fh LA b HAR R 2 o oAt B2 646, (EAN PR T,
£, WiNaC1 . KC1 Mg Cl ;s 5 A , 36 HuAs e M B Al i Taq ; ANTPs s 4R I H 2R H (BSA)
S IR JFE A, QB dk £ B s EDTASESE A H AR N G2mT DU 20 & 0 0 A i i 33 6
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ERH AT -

[0174] £ —Lesji )y 2, SR AL B 2 /b — b A ) 22 2 — P L DR 1) 22 % IR I 2
G AL TT R, 2% E R AR T RO Sl I N G o AR — Le STt T S, 2
%R AR T9 3500 519 £ — 28 S 77 2, 2425 1R FAE F T-PCRIV) 51 W) o 7E — B8 5K
Tt 77 SR, 2o % I AR ARG I 22 /> — i R R R o A — S Sty R, A% R A T A
MFRIC A — S S il 7 R, 2R RFRETIRET A — sl 7 2, E R HRE
TaqMan" #4f . 7> 75 b5« BiScorpi onik4l .

[0175]  FE—ubsijfi y B, HEWES 2 /D —FFRETERER , T BREM R A 5TV 40SKXbE
R A (Tv40Srp) ZE K 1 X 2 090 % , £ 7095% , 5100 % [6]) —, 8L £ /090 % , £ /095% , B,
100% H AN 1 o 75— L8512 77 R, FRETHRET F b AA / 52 A it A i » AT 24 ¥R % 7EPCR J
7 H [E A2 Y A BT JF 7= A 5 S R S R A DG R AR 6 ' R I o 7 — BB Sl 5 R, M A
VAL ZAFRETIREN I, BN REN P A R (A4 / 32 AR AR I, AN THT 24 R 7EPCR R . 4[]
VA, BN = A 55 e B ERET P 51 A/ B I DR R O (1) JURR ) 5 D6 i o 7E — LE S T
ZEH  FRETHERET 1 7 41 5 410 25 R 10 908 X 3l B o 70 LA Sl 5 2 R, 24 5 S R 1) A A L
HE DX 7 A A EG I, FRETHR ST B A A& — ML BB ES FL I 7 471

[0176]  #E—uesjfi y Rb, HAWESHELS, 209, 2010, 2011, 8 /013, % /014,
/15,5016, /017, 2018, F/019, 5020, /021, /022, /023, /024, 50 F /D
25 ML T R A B I FRETHREL , Hodr P 31 1) & /b — 373 5TV 40SEHE A& 1 (Tv40STp) 2 A
[FIX 352 /090 % , & /095% , 8100 % [F] —, B % /090 % , £ /095% , 5100 % H %k o 7F — LE 5k
Jiti 77 & FRETEREF I ZE /08, /09, /010, /4011, /013, /014, /015, F /016, E /b
17, %8/018, £/019, F/020, /021, /022, £ /023, /024, 8 & /D25 ME TR R — 77
ETTV 40SEHEfAR S A (Tv40Srp) FEFM X 4, 85TV 40SE MRS E (Tv40Srp) FE A1)
X 35 H 4D o FE— LSl 7 R, M 5TV A0S HE RS 1 (Tv40STp) 2K 1 /7 F1 B AN
FRETHREMLFE B — AN A B = AME LR 751

[0177]  FE—desjf 7 b, Wl & B & LSS I 2R 75— L8 sLiii 7 R, W7 &
A EXTHE I & D —Fh g A/ SR RS T B, A FE S E L MRS
B, NS E B R A o AE— Le S 7 B, R S S dNTP o fE— e STt 7 S, T AL
FIT i B SIS PCR 77 ¥ A7) o 0 2 — b DA L BB SR DR R S O PRETHR T A1 /8 — FP LA E FH T3
RSSOl Y/

[0178]  fE—uusji 7 b, —FhLL b SR/ BdR e 2 “RIERY” o “ERE” SIM R 45 & sk
I3 T, HE A A B, 22 /03, ABSANIE S A% T IR 1) i X 3k 1) 2 4% iR , 5 A 2
AR N ) 53— X I EL AR AT 51 P i A SOV A7 o 7E — B85t 77 b, B I 1 519
FESEREIN )3 - Rim & /04, inE /D5, tnE /b6, W /D TEE L AESE IR X 5, H
HA GEMILRKS - Kumi) 2 /04, inZE /D5, inE 06, e D 7eE LA E S TR X
BHAN T

[0179] 75 5 B b, R A & A& — oAb B T3 580 3L 8 1 28 514 (“1E 17 5]
Yy R I m 51007 o ERLtL, AR —SeSERf T R, S IS B8, 209, /10, £,
2/012,2/013,82/014,%/015,2/016, 2/017,2/018,52/019, 2/020, £/021, £/022,
F /023, 3024, B A D25 T SRR I X 38, 12 X 32 A 5 B (R 1 2 — o B Ak iy & /b
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8, &/09, /010, 8011, 8012, 8013, 8/014, /015, 8/016, £/017, /018, /b
19, /020, /021, F /022, /023, /024, 5 5 /D254 E S T R 16 X I 11 7 1) & /0
90% , #/95% , 5100 % [A] — 1 7 51 o bbb, £ — 2857 2, S = 5| =08, /b
9,&/010, 2011, 2/012,2/013,2/014, 2 /015,2/016, 2017, 2/018, 2 /019, 2 /0
20, /021, F /022, /023, B /024, B F /D25 E S AL BRI X 5k, 1% [X I8k B A 5 7E #0 3E
R 2 A BA ) 2 /08, /09, 2 /010, 2011, 2012, 2 /013, /014, /015, £ /D16,
/017, 52/018, %019, 2/020, /021, B /022, /023, /024, B F D25 N E LA TTIR
[ X 3 e 91 222090 % 5 222095 % , B 100 % EL#MET 51, M T 48 FH 3 2% 51 400 PCR s i %,
1 MR R 1) 35 — 3 B8 I PO R ) B A B S

[0180]  7E—Lsijifi )y b, PR R A& 2 /WA, 20 =4, i /DIH 511, H %
H T3 B AN [ BE R, G oA Y 6o RN/ e o) B

[0181]  fE—uLsijifi J5 B, T AR SCATIR I A A W R R/ 8551 P60 8 i S8 A% B8 A% T
FR o AE—Se Sty R, T A SCRTIR B4 VRS A/ 885 | 9060 55 I S8 A2 B A% B F —
PR _EAZE R IAIYD , ANLNAZALA) Bl b ST Il () AR AR 8 SURE AR IR A% H RIS o 71— 28
SEHt T =, T ASSCRTIR I 20 S VPR R/ B 5 )AL & Bir B A% B R ZRAU) o 75— L6 5 e
J7 e, TR AN/ B0 5 WDAE BAME DX IR B — AP DL bR SRR B A% B R 2R AU, INLNAZK
(k7P

[0182]  fE—4Lsuyti 7 b, T A ST IR 1 SE IR PCR 77 v Bl 7 Sk . 4% T I 3 s A
P38 5 B TR o AR — LSt 7 2R, R A i AR EDNASE S I, i Tag R & 1 - 77
— LS 77 e, R I B G = R WA A PR AZ R (ANTP) H T4 1 o 78 A SE Tt 7 58
Hh SR BB 0 TR ET RN 5 R 7 (1) Z S8 A R 22 PR

[0183] AF & —EFERE — AU LA ARSI EE, E R —F el B mdas
Wyel, AR kb, AR IR A G e VRG2S o Bl ik 7 G T LA RS 35 AN P I A B2 W e
T H A — Feh m 22 R R, U — R R 22 R R R ek 22 R AR R L — Rh Bk 22 R v
W, R/ B5H TR AR B R L BOEAT I 8 A ART H At AP BRI AR e Ho At A R

[0184] A B AL CFE AT A SCHR I — Fh LA B J7 3k i 4 A BH o 170 & b A3 1 A
U B AT DABS 060 b ek sl mT LA A 24 it U BH 5 B0 36 72 N o 450 FH U0 B B8 S 2 T 5 B TER 1)
FERE AR EATTANR T+ 1 o AR S BH 28 RS AT AR BE A% i A7 12 A0 FH U0 A 1 B AT G ak 4 v FH P I
JiT o AL AT RS  AHANPR T, B A7 ot (940, G VG HT VGRS E RS ) L SR i
(f5l4n,CD ROM) & o AR SCH S8 FHIRY , ARAE “ff 50 IA” W1 DA G 38 SR A A FH 3 B ) 19 sl b k-
[0185] 7 — sy Z L R A & 7T LA & — Rl b GeneXpert ™ B i 4 th 42 4L )
R AT o A R SO VBRI A BE RS AR % T R s = g AT (S W o, 55
+H5,958,349,6,403,037,6,440,725,6,783,736,6,818,185; F & 4 LA H Ak i@E 1T 5] H
ST AT o 555 DR 2 5 DUEOK ST Fker DN 5t el 7 mT DA AE 37 4 A 43 1) 1 Hh 4 it
B SRR G T 2 EAG ) o] LAFE AN Fh et

[0186]  7E—LLsijifi /7 o Hf , A SCHTIR A =R & T LA TS H FUR R JRIE I 7 #¢ 5 B
TEHTFF i B B S0 A i 1 R o A/ Bl 5 A o

[0187] DA NSZif A 1 Bt BHIT H 8, H BA B AE LA 5 PR il

[0188] 5. SIjita s
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[0189] 5. 1. SEids 1 - [958 v o k6 )

[0190] &l LA@E i PCR, 4 IR 1 AR B 51 40 AR e I B 1 B 3% HL (TV) 40SA% B 1
T (Tv40Srp) HIFEK B T TV S0 51 AR , AL A6 I FAERE 5 78 40 X6t R (SAC) B
P 1) B4 LN FE TR ) 51 W RN R T o 3 A0 58 R DN 200 B 225 IR 1) 5 | 0 R L S BT I &4 o 222 (R AE
P i A FE T R (SPC) #ERR 45 7E 2 F I N

01911 1. 5| AEREF 51

¥ M F
SEQ ID
HEY SEQ ID
NO
[0192] EX L J¥ 4 NO
TV Ef | Tvaosrp £ | GTAACAACCTTGGAGTTCTTCTTAAG | 5
TV &l | Tva0Srp 3K ACATCAATCTACAAGACACCACTTGA ’
TV & | Tva0Srp 51K F1-AGTTTGGCTGCTTAGCTTCGAC-0Q1 3
[0193] 2 =l (M e & SRR EH AL & W) SR TER 2
[0194]  F2.: 51 W RHRENIR
LG 7 bsic | HIS KRWBE | AWE | BRE
EFSIY | RIE51Y | REE
[0195] | Tv40Srp F1 | TV &0 | 03uM | 0.3uM | 0.5 uM
UL | F2 | SAC 0.35uM [035uM |0.35uM
211 T Ak [A] F2 | SPC 04uM [04puM |02 puM

[0196]  FIAIF2 A b AN[F] B Ge ek, HmT D[R] I 7E 22 56 e B ok I RA X 23 o B N R IE
A0 KGR (B, QL, FiR) o

[0197] &AM B &4 42-58mM KC1,3.5-5.0mM MgClz,250-350uM dNTPs,50mM Tris,pH
8.6, #10.01% % 4. AptaTaq (0.27-0. 37547 /ul ;Roche) Fl T3 1.

[0198] X T-BEAS LMK AL A, K L Tml B 15 0k, B HEH 1) (voided) JRINA 22 1mLGZ M
H (PLIEFE AU BE2/N ) o 4 = AR W AR Y 5 S 4K B R I (FE IR R 5E) 118
A E T2, 5mLE P

[0199]1  K¢500uL 2% i 1) IR B T it 21 T Gene Xpert® & F T 73 #7 o B it 53¢
fir i R A DURBE UL IR o 2207 5, 4 DUFE RS TR ) X R A SR AEDNA-25 5 oA b o AR TR M S
W B Bt 5T TR A TS PCRIGART (IR () oA F B SsB A6 3842 < 78 Gene Xpert® %
g i FH GeneXpert® 5,95 C 1534, #4592 . 5 CHFP 40 MIE IR, 768 C20F5

[0200] 305 &5 5 Gn e e 3 MR o TV L SAC L FSPCHE [ C 48 Ft) A5 2536 BBl 42 9-39.. 9Ct o
[0201] 3. Xpert TVIll5E 45 5 AR R
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[0202]

RO E] TV | K000 F]E i HU5E DNA.
® Eif A MEEH W A CtR B e BA R G4
Mo
® SPC-ANaJH . Zg SPC, [R24-EiR dLgtd 14 ar LA e i
A
® SAC-AA[Hl. W& SAC, RN ity 8 ar oL thxt
T
® PCC-Orif. FTARERIELS R G
A AW B | AT E]E i LS DNA. SPC il 2 1 32 FRHE
4N ® RAIIE]E R DNA.
® SPC-%rift. SPC L4 2l N FLA Ct ARE ¥ e LA L )
RN
® SAC-HH%. SAC A RGEHIN A Ct MEME i€ LA LR
W .
® PCC-&#%. FrATRE AL R G,
T AN BB AF AL BN E B U8 DNA ARAE 11.2 755 g 1d

HEPA, TR,

SPC-’KI . SPC Ct ANMEA RGN I H IO 2 s AR T BIA

B
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[0203]

[0204]

[0205]

® SAC-&H#%. SAC 14 BEu N HA Ct MRME &€ LLEK
KNE .

® PCC-Hif. PrAMRHIELSRAH.

B,

® SPC-3#%. SPC /LA RGLHN AA Ct AERME B E LA ER)
KN Ko

® SAC-RM. SAC Ct AMERZILH W FH HA % AR T B
R BE -

® PCC-Hi%. TrAEREIELRE.

%

® SPC-KIM.SPC Ct AEA Rt [l N I H G4 R T Bl
WE o

® SAC-KMt. SAC Ct AEA ZE P FF HA & sk T
EH I E o

® PCC-OH%. IAIREH AL LA

bR ANGEHA AR AL BUAAF AL B0 ST DNA . AR 11.2 75 i3 B
BRI, FILE.
® TRICHOMONAS-T:45 %
® SPC-T&iR
® SAC-TH5%
® PCC-KMt, *Fra PREFBL—FhPREFRE I 25 F KK
*URIREF R A AR, i B R TE 7 PR R o el 422 2 Y el B i &R
Gt h A R T | SRR

T4k ANGEHA E A7 AL BAAFAE BT LU DNA . RS 11.2 75+ B i 7]

HEIA, HIALE. T8 REARENEIEAT L. 6
WA #2200 T AT P BB B A A g R

® TRICHOMONAS-T45 %

® SPC-TL45H%

® SAC-TI&H

® PCC-AalH

5. 2552 « Wi PR RE
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[0206]  Xpert TVlll5E i BE AL AE 36 B 19 13 WA HEAT VPAY o F T 91 18 B R IRIRAT
R PR M DL 55 4 52 X R A 80 0 B 3 B v - BH PR AR A, T ARSI e AR AR AR R N
N S IR AR AR

[0207] 323 L FE RIS [F) 2 ) O R AT RE R ) S M BRI 53 e A 2, A AT TAE 60, 2
ANPR T (A B 8L - OB/GYN AL FE M (STD) T/ 4E L A FE TAE Vet At R4 & 12 .
[0208] T 7T AFAS Hhy HUHIMSC S 00 55 A PRV 2 1 PR 2 S ) 9K B — I B ) B T 4K
T (FEIm PRI EUSCER) 2R B35 N DN ) 553 1 AR AR DU 78 T3 PR it RS

[02091 ¥4 Xpert TVIIEIfE 5 HE 1 M E (APTIMA® B 18 & S0l E
GenProbe Hologic,San Diego,USA) A&l B 1E =& i SR AZ MEARRNA ) FDA—BH B B 42K 4b 2
IR 14 L B A8 AHEL B K AE Xpert  TVIlE FILG A5ACI 5E 2 1A) 2 A 22 7 445 S A i )
FH 73 I B B8 52 1) 25 BR ZH DNA e 21 16 8L 1) i 2 36 47 73 B« 2 WBandea, 58 N\, Jornal of
Clinical Microbiology.2013,51 (4) :1298-1300,

(02101 A G BIFE S EAT I Xpert TVIIE AT, IR EEFEAF 97 . 3% (5327/5474)
X T — IR AR BT o R B 1470 T 58— k=l s A AR ) 45 5 (9114 %, 44
ANTROIEH 12T R) AERA TG, AT FEARF L1945 BIH 085 R FEAR 117
At T3 AR ELLLASRE AR T S 052 % 4209, 5% (5446/5474) .
[0211] XK E Xpert TVIlISE B 45 3R 5 EE AN E A EL B, FFRA 22 3 R X1 0 e o 12 )
it R ARE PR A R B Ay et AE R AR AL
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H=AN “YHEY=SO
‘LW MIEE S =ST YR CH X F=SA-Od FHIE=NT R FE=NL “FHIE=dd “FHIFE=dL e

(Z'86-7'56) (z'66-£'6%) T
VN ¥N 046 zZ96 VYN € 129 6l al 6LL =
(0°06-092) (066-1°£8) $9
W¥N W¥N 6°€8 ¥'66 VYN € 66 6l Z9 €8l un T
(00L-L'66) (ooL-£'62) (00L-1'66) (ooL-£52) S\
00l 00l 00l 00l A 0 86¢ 0 €l Lt BV
(00L-1"26) (ooL-6°2) (00L-126) (001L-572) S LT
00l 00l 00l 00l 80 0 4! 0 | szl TIHRE
|
(6'66-£°66) (001-9'96) (00L-2'66) (0'66-1°1L6) WL
166 00} 00l 96 ) b ISPl 0 801 6951
(001L-1"66) (00L-9°26) (00L-5'66) (5'66-£'98) VT
866 00} 00t 0'96 g's z 908 0 ov | ocg |WYRHE| un
(001-6'86) (00L-0'v6) (00L-¥'66) (9'66-2°88) 1 VR
166 0oL 00l 896 L8 z 1G9 0 09 eLL CIVLR
=z - s s = = - & 3 =
(6'66-Z'66) (001-9°96) (00L-266) (G'86-0'06) W
166 00l 00l 966 P S 09l 0 801 €ISL
(001-£'66) (00L-226) (001L-5'66) (6'66-+'68) VT 5
666 00} 001 0'86 8’ L 608 0 ov | egg | WYY s3 -
(8'66-7'96) (o0L-6°€6) (00L-+'66) (z'96-G'¥8) SINEY
¥'66 00l 001 1'€6 ] ¥ 1G9 0 66 vLL TARHRE,
(8'66-1'66) (00L-8°96) (00L-266) (1L'96-£'68) W
9’66 001 00l 056 9. 9 GGl 0 £Ll ¥1G1 i
(001L-£°66) (00L-6'26) (00L-5'66) (001L-9°68) ; SA
666 00l 00l 086 1'9 | 908 0 05 158 REIE S -od
(8'66-196) (00L-¢'+8) (00L-+'66) (9'26-2€9)
zZ66 00l 00l 9z6 v'6 S 6+9 0 €9 s | YRR
(10 56) (10 s6) (1D s6) (10 g8) o FYk 5
% AdN % Add Yo T &k o ZH 1 26 oG N NL dd el . XS pE

L fife T UYL LVVN S Z JXBY ik AL WodX

[0212]

by

5. 3t 513 « A PN B

[0213]

I3 MrXpert TVIRE Y R BRSO MIARR (LoD) 156 I A B 8 & i AR VR0, — A4

FFL i Ik 1 5 % 1) (9 1 i L ATCC®30001 ™), il — /> i A i 4

[0214]

SRR

ATCC®30238™) . FAMHRHS 15 525 1R 10 19132 B8 b9 P2 53 SR (MU) TS

YRR BA TE B - BRI SR B IE ST (VS)

7 (B

%

I3

il
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[0215] 28 =R LA XS T /N Bk R RE i 28 B i /D o/ 9 B A 2 0 E2 52 VA G 00 A% PR
(LoD) « it B H A H A LoD . LoD SN AT LA #82 L95 %6 B A5 B 5 B 1A & AH X 3l 1) B A
21 Hg £/ mLEG 201 H1 5T 1 19 2 B 1) S AR R B o R R N AN R R i Xpert TVAR 713t
ITHIEFC , FF BT Rk BT 38 HA I LoD A2 PR v A 3 H v B FBAS (3R 5) o KT Pl 48 74
vt o RS WU PR A2 5 A B /mL o X5 T G 9 A 1 SR AR ot o A AR PR A2 6/ 4 /L o 32 HE (1) LoD
Ik A3 BT R B AN T I LoD P 1 22 /204 B8 B2 SR 36 IE

[0216]  ZR5.fdi HXpert TV 1E Bl A MK R

Lob iy |
o s Wl b A B ke I(ﬂ;:lf_u.’;oni{) i ﬁ?}fll:f«n&t? (m{ijﬁ’gfzm f;l:l[i:aﬁ!&
k1 ok 2
o217 | WHEHTd ATCC 30001 GOAD | @ 42 20120 5
i L1 rh ) ATCC 30238 (3_;‘;;5) (2_3;75_5) 4.4 19/20 5
GHER B 1 ATCC 30001 (4_3;?,_9) {2_63'_2;_8) 5.8 20/20 6
BRI ATCC30238 | 3;96_6) " :;36‘2) 49 19/20 5

[0218] 5. 45jitufs14 - il B2

[0219] B AARIKRER PIEEH R —H )\ MEREL2ARH , BN FEEES £ =
AN HE A AEAN IR SN REARX LUK/ Fex 12 R x2ANERAEH x3AN ML A o 7E 34N It b #5110 4554
il =HtXpert TVIE iR #EXpert TVIIEREFHEATXpert TVIllSE . 45 R S 45 ER6 T
[0220] IS5 KT A M HEFR LACHE RIE R K65 5 P Xpert TVIlE I E & 1.
by A5 TD B4 R TT B4 TRD P 3 3 2 TR ) AR A A 2EL R 53 6 005 P 1)~ S50 4L s v
7 (SD) M7z 5 24 (CV) FER T 4t
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1

CN 106661611 A

WM E=A0 YW G=S1 e

(prrrzer) | (8viov) | (veiee) | (veiwe) | (8visy) | (veize) | (vziez) | (8v/9v) (vzive) | (verze) aoT-un
%156 %8'G6 %L'16 %00} %8'€6 %L'16 %8'G6 %8'G6 %00} %L'16
(prrroL) | (8p/ge) | (v2/9L) | (vei6l) | (8wvE) | (be/Lb) | (weiLh) | (8vree) | (Wil | (W2he) | oo womun
%104 %6'CL %L 99 %T 6L %8°0. %8 0.4 %8 0L %L 99 %8'SY %S L8
(priwpL) | (8wiey) | (veive) | (veive) | (8visy) | (veive) | (veive) | (8viey) (verwe) | (vewe) | o d POR-NN
%00} %001 %001 %001 %00} %001 %00} %001 %001 %00}
(wrLwyl) | (8wey) | (vewe) | (veive) | (8wey) | (veive) | (veiwe) | (8v/ey) (veive) | (veive) BoN-N
%00} %001 %00} %00} %001 %001} %00} %001 %00} %00}
(pyieer) | (syiev) | (vewe) | (veiee) | (8vov) | (veiee) | (veige) | (ewiov) | (vewe) | (vereo) a0
%596 %6°L6 %001 %856 %856 %8 56 %8 'G6 %856 %001 %L'16
(bwirgolL) | (8wree) | (vene) | (weizy) | (8vize) | (pzioz) | (peiLL) | (8piee) (vergL) | (weish) | oo d MOT-S4
%0'GL %2 6. %S L8 %L 06 %L LL %E €8 %8 0L %889 %0'SL %S'29
(riivvL) | (8vigy) | (veiwe) | (vave) | (8viey) | (vewe) | (berve) | (swisy) | (vewe) | (vewe) | o J PORE
%001 %001 %001 %00} %001 %001 %001 %001 %001 %001
wviwvl) | (sviey) | (veive) | (veve) | (8wey) | (vewe) | (wewe) | (8visy) | (vewe) | (veive) BeN-Sd
%001 %001 %001 %00} %00} %001 %00} %00} %001 %00}
X 5 zdo 1 do 5 zdo 1 do 5 zdo 1 do w4y
- Hd .u_u - - =
RHRY € Iy L L]
YAKGUEE X
N
N
S
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>Sle|vlon]|=|alal~
O ||| || —=]n]|m ]|
=
4
alsiclslalole|s|s
m|~|lojlo|la|lx|~]o
? |lo|lo|<|~|o|ls|~]|~
>0 |w|w]|o|w]|©
z OLC |~ |~ |N|N|Oo|~ ||
i
= W|low|lN|low|w x|
o O |n|d|lo|a|c|e|d]|s
W |lo|lo|lc|lo|olo|oclo
> o R sl
= oRle|e|dlelgls]=]e
g
;g.:. o r~ || ey
-éﬁ o olo|lwlo|l~|—|V]|o
» o cl|lo|o
>S9 © <+ |2
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=,
unj
a |e|e - ™ | w©
O |c|o o cl|lo
>3 |0 (@ ole|a @
- O |lolac|®|~|al=]|°|a
=
P
[0222] 2, lalal leleln] |o
® |s|o ol|lol|o o
> o < | o
o&lelaslels|asle|e|e
=
Eig
o)) o | o
® g o|lQlo|T|Qlo|lo|o
o () [w]
8] —|lo|lo|x|lo|jlo|lwvwlon
= s |w|lo |~ |w |~~~
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#
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i s 12|32 g g oo
gt AHFFFHFEE
winlwvwn|wn
JI;; Liw |||

[0223]  5.5.5Z5EH15: s HT AN
[0224]  Xpert TVl s 143 M 25 eI PLAS KT 3x 0 A AR BR (3x LoD) A i — 3
A IR TAN B T8 B 0 AR AN o 7 2% PR ) BH 38 B3 - B R B E B (VS) L A
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SR UEER A 0 TR OIU) R b . 5 268 T LA T A B TV R JUED
gh IR Xpert TVIUSE 75 B IR & 58 7R 100 % A28 1

[0225]

[0226]

[0227]
[0228]

[0229]

[0230]

R8T AR

B ATCCH | 4> B RI5 ZRPERT |[SRIHERE
30001 FHIE 7 WA il ] TV Rz TV
30184 FHE S5 frill 3 TV i TV
30187 FEIMNRF i E] TV BE TV
30188 FHiE forill 2| TV R TV
30236 FEHNKF | BWEF TV RE TV
30240 FHIEICEE forill 3 TV rE TV
30245 P18 A1+ B 3 | R #] TV g TV
F L
30247 [HiE Sl 3 TV B3 TV
50138 A frill 2| TV 3 TV
50139 A FrE| TV RE TV
50141 A il 2| TV ol | TV
50143 A il # TV Rz TV
50147 A il ®| TV iz TV
50167 FH e I E| TV R E] TV
50183 H 51 B foriil 3 TV 3 TV
PRA-95 [H I 2 W4 i ®] TV R TV
PRA-98 A i E] TV i E TV

5.6. Tt fd16 : 73 B R 1
R AfXport VIS SR —HLATH 2540 (R LR 4 T O A1 L 2038 P
B, LA S B R B DA DGR A 2h4) o BALx 107 cfu/mLal B8 i s A A 41 B B 1
P o B AN P A T U0 B 1 MR B 2100 . 5McFar land AT, K L1424+ %+ KB AT B 1. 5x
108cfu/mL . 5 B AR AVE A K IEIIEDI N ZeptoMetrix Corp. MEFH: HLL1x 10° U/mLEZ10°
B DR /mL IR o 78 AR KRG 7R B rp 1 7% 5 AR 2, 8 I o 2 B A B L T FLBA 1x 10°48
JL/mL IR o M — 2= 47 M AE ) M pert TVINZE 45 RAERIT FI i .
—FhAEW), i B H (Trichomonas tenax) , Fl| FXpert TVl e fix & 1 TV M2k
BAZIZ R AT  Xpert TVIUSE B9 20 BT S 998 % .

R IR RER
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YFh P ID WAL,

@ K A B ¥ B (Acinetobacter | ATCC 17925 FRF] TV

Iwoffi)

CL %1 Ji% 2k B (Actinomyces | ATCC 12102 FAIF TV

israelii)

BH 1 B 4T 9% K B (Atopobium | ATCC BAA-55 KA F TV

vaginae)

HiE 554U H1 B (Bacteroides fragilis) | ATCC 25285 AR E| TV
0231] fik JR % . ¥ B (Bacteroides | ATCC 33387 KA IF] TV

ureolyticus)

B 4 W FF & (Bifidobacterium | ATCC 15703 R TV

adolescentis)

25 g &5 il AT B (Campylobacter | ATCC 33560 KA TV

Jejuni)

F1 &2k B (Candida albicans) ATCC 14053 ARG TV

6 Bk (Candida glabrata) ATCC 90030 A B TV

i P W & B B (Candida | ATCC 90018 FAIF] TV

parapsilosis)
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[0232]

36/41 71
W Sk B (Candida tropicalis) | ATCC 13803 AREGIE] TV
WwoR A& B 4K (Chlamydia | ATCC VR-885 ARt TV
trachomatis)
A X B2 IR 2F B AT B (Clostridium | ATCC 43594 ARt E TV
difficile)
PeORE B R IR ZF M AF B | ATCC 13124 AR E] TV
(Clostridium perfringens)
BB & B IR R B | ATCC 33031 AR E] TV
(Corynebacterium genitalium)
B R KR BR B (Cryptococcus | ATCC 32045 AEWE] TV
neoformans)
411 i 995 25 (Cytomegalovirus) ZeptoMetrix 0810003CF | AAGHIZ| TV

SVl —

7 M KB (Enterobacter

aerogenes)

ATCC 51697

ARRIE TV

Fe W EREE (Enterococcus feacalis) | ATCC 19433 At TV
KT 1 (Escherichia coli) ATCC 24922 AATIF] TV
% ki ¥ T ¥t B (Fusobacterium | ATCC 31647 At TV
nucleatum)

fH & I 1% & (Gardnerella| ATCC 49145 AREGIE TV
vaginalis)

M 70 15 M I FT B (Haemophilus | ATCC 33940 ARt TV
ducreyi)

[ B 8 4 & 9 9% B (Herpes | ZeptoMetrix 0810005CF | AAGHIF] TV
simplex virus 1)
[T A %2 9 92 9% 5 (Herpes | ZeptoMetrix 0810006CF | AAGIE] TV
simplex virus 11)
HIV-1 ZeptoMetrix 0801032CF | A FE| TV
HPV 16(Caski) ZeptoMetrix 0810232 ARFTI ] TV
& 50, 1 111 8 (Klebsiella oxytoca) | ATCC 43165 At E TV
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W R FL M B (Lactobacillus | ATCC 314 FHIN B TV

acidophilus)

& K JL # B (Lactobacillus | ATCC 25258 FASIE] TV

Jensenii)

Bl & F. #F B (Lactobacillus | ATCC 49540 FRAIF] TV

vaginalis)

TR A0 1 2k 4 W7 R IR | ATCC 15313 KA IE] TV

(Listeria monocytogenes)

Ml I B % A B (Mobiluncus | ATCC 35241 FAIF] TV

curtisii)

NS )EAR (Mycoplasma hominis) | ATCC 23114 KA F] TV

Mo B K B (Neisseria | ATCC 35201 AR E TV

gonorrhoeae)

N 1. & W HU (Pentatrichomonas | ATCC 30000 ARG E] TV
[0233] | hominis)

& #H f B B & | ATCC 49031 AW F] TV

(Peptostreptococcus anaerobius)

R YR QB (Prevotella bivia) | ATCC 29303 FATIF] TV

P8 TN B2 ¥ 1 (Propionibacterium | ATCC 6919 FAIF] TV

acnes)

7y 722 JEFT B (Proteus mirabilis) | ATCC 25933 FHr I F| TV

ok M {F 5 B B (Pseudomonas | ATCC 35554 FASMF] TV

aeruginosa)

& WOt Ok W & BR B | ATCC 700699 ARECIE TV

(Staphylococcus aureus)

% A A BR B (Staphylococcus | ATCC 14990 AEMF] TV

epidermidis)

T 3 B BR B (Streptococcus | ATCC 13813 FAINE] TV

agalactiae)
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B M ¥ BRK H (Streptococcus | ATCC 19615 ATl #| TV
pyogenes)

[0234] | 1 B3 H (Trichomonas tenax) | ATCC 30207 farill ) TV
ik Ik X J& 1K (Ureaplasma | ATCC 27618 ARl F| TV
urealyticum)

[0235]  5.7.SEjfs]7 . Aot

[0236]  fEE I R 7T, B FXpert TVIllE VRO PTG AE WA PR AL TEIE N JF BAFAE T T 5 3

AR 4 P B R RRE b H ) AT RE T P R AL SN A o

[0237] ¥ Jo 4 o s e A 92 1A 9 2 9 i X 5 B ANy B 1 B 2k 53 M PR 3 g o A AS KT
X T AN it SIS TR () ARG U AR PR %) = 5 7 I T A = v 200 e P L) 22 Jo b ) Jo » R
Xpert TV 6 R 2H B 1 A0 BH PR A o 19 )\ BB IF H 5 ERA B AR TP UK
0L 7EAH R i 1) 6T B R 3R 45 465 SR AR B 0 AN ik B AE SR 1ORIER 1T A .

[0238]  FERHFT 24T T, £E R FRRORE T B 1 PR 3 o o ) 4 B ) b , AR o 4 21 s
TREA T, B A I 4 2 AR DU 2 TV o 78 1] FH AR B A BH A% PR S B 9.0 75 % v/ v I Iy 1
1. 8mg/mL ¥ BT &3 25 2 ) i3k iR U 22300 5 T30 X T FHO . 5% v /v ) L AT Img /mL 4 B 5 25
F M AR TE B P25 R

[0239]  FERFFTHI&AF T , 2R I REAE I 48 B I 4 2 o iy kb, ARAie 5 Te Rk 3R
WA, BT A AR S AR A TR TV

[0240]

FERREAE VL AR I BH P07 22 S b X 0 o ) I R AR (R S R TV AL 2R U i34
R M i P o 0k 75 A 1 TV

[0241]  FR10: JREEM H B AT RER 04 I
/) I P W e
1 1IN 0.3% v/v
Fa Fa 5.0% v/v
[0242]
hubL R A 0.8% w/v
B AP 2 LI KER 500mg 8 mg/mL
Fie 2 3.2 mg/mL
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Bi] 23 5 2% 1.0 mg/mL
FAVAES N 0.5 mg/mL
OTC B RLFIAHy A PEG-20; PEG-32; 0.25% w/v
PEG-20 i fGRR1S
Nanoxynol-9 0.25% w/v
SE4S BSA 10 mg/mL
[0243] i %l B ] %) B 10 mg/mL
AHAL 2 HHZT 2% 1 mg/mL
&L JK (pH 4.0) PRAN-Z P 3-L-2- Bt & | pH 4.0
i
Bl 'k FK (pH 9.0) JRAFTR R B pH 9.0
SElY SR 10° AN41Hfd/mL
BRIE MR Zof s i R 7 mg/mL Z il +0.07
mg/mL Bitfe
[0244] K114 FE5 AT RET PN BT
HM /M i W VE R 2y WA
BT I 1.0 % v/v
Fa Fa il 5.0% v/v
R = 0.8% w/v
4k &b 77 (OTC) BH 1 7™ | ZRAL KA 5% 0.25% w/v
dhs EEZRZYs BRIEYRTT | B 2%
[0245] TR 2% 0.25% wiv
BFRIK R 2% 0.25% w/v
PEE R e 0.25% w/v
5% wiw B 15 i 4 0.25% w/v
Hlm, N _EE 0.25% w/v
Hims R 0.12% w/v
Hil; BORA4EER 0.25% w/v
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FER 3X HPUS 0.25% w/v
AAHH 12X HPUS
FYERRAT 10% 0.25% w/v
TR REE-9 12.5% 0.25% w/v
[0246] | REH Y il 14%; 0.25% w/v

W5 R A HCI 1%

SELLD SENY 10° /N4 ffid/mL

BHIE N ZA s 7 mg/mL % i +0.07

mg/mL B _HF

[0247]  5.8. 5518 : i i5 YL

[0248]  HJF 7T H 7E 22 vV RE S R 0 7R (LOCAN 2 i /mL) TVRH 4 B 18 58 I 4 Ja S B £E A
7] GeneXper t AR P A 35 F 22 i KE i 1R TV - 1k 9 1 8- Y 4R 4 ) 2 55 R 4L % T 9
H1 75 AH[F] GeneXper t A HR Py A B (1) 75 2% i BURE i H B TV P B E 38 I 4R A 25 2 o
TORE R (L0CAN I /mL) TV BH 4 B 58 7 V0 S 90 00 21 %« % AR 5 R A2 A
GeneXper tA&H [ H & 20K , ik B FL82UGEAT » 19 2404 FH 14 F424 FHPERE & o BT 404
BE P RE o 1E At i 55 G I 2 TV BTG 42 BH 1A% i T A 4R o5 A AR A I BTV o

[0249] 5.9 SZjafs9 : A LA AT M TV B A 5 9 FiER

[0250] ST H RASCHTRRITVINE , 7200 A6 TR IITV 40SHBE 85 1 (Tv40STp)
SR DU b AN 5] 2E ) 51900 5 9 AN ) e 1) 51 420 AR 79 A ] R N0 4ok 2R f980 P38 R ok S 2k (4
i, 5 HABY R RS M) « F 12 8RR 51 AR .

[0251]  ZR12: &AM 51 W AEREL 7571

_ : SEQ ID i
FER Y 2R J 51 ZEiR
[0252] NO
TV 1E 4] 1 GTAACAACCTTGGAGTTCTTCTTAAG | fir#& it
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TV JZ [ 2 ACATCAATCTACAAGACACCACTTGA | S it
TV &%t 3 FI-AGTTTGGCTGCTTAGCTTCGAC-Q1 | fré& it
TV 1E[A] ALT1 |6 GAGTTCTTCTTAAGCTGAACAC FW it 2
FW it 2, 7£
TV IE[R ALT2 |7 GAGTTCTTCTTGAGCTGAACAC frE 12 A
[0253] AN SNP
TV IEs ALT3 |8 AACAACCTTGGAGTTCTTCTTA FW it 3
TV JxIa ALT1 |9 ATCTACAAGACACCACTTGA RV it 2
PR it 2, 7E
TV & ALT1 |10 F1-AGTTTGGCTGCTTGGCTTCGAC-Q1 | fi & 14 HA
AN[F] SNP
[0254] I, TVIE[AALT1 5 N FLEH H (Pentatric homonas hominis) (Pth) 28 X M,

Frig N F B3 B (Pth) 276 N JiE o R IR 55— % UIAE OG0 B B A TVIE R ALTL A T F
FH1000%% DL TVE Il 52 A1 A FH500, 00032 DIPthff) I & I, &l 2TV EA 30 T Ct LA KA )
FIPthHAA26.3[Ct . TVIEMALT2E A & W iT R LL31 . 511 5 =y CLE AT M TV . S4Bl kb, TV
IETAIALT3E A B AR 1T R, 1 DU S CE AT TV o TV ] ALT 13 5 B A R B e , LA
B CHEART BTV o 55 » TVIRETALT AN I B 24 e v R — 2

[0255] (&R NAMRRAIT B R &R H1E S AL SCRR S B o8 T BT A B il 5 4
G, N TETE B R, AR S BT AT ] LR s AR S i d i
VAL B R S A

[0256]  FEC. Ut HIAIR | & Fh B AA S 7 S A RIS, 4 R AR AE AN i 125 24 K B ) R Ao A
YO IGO0 T AT LT 20
[0257]  JFELELFE K
SEQ | ##iik Fr %
ID
NO
g ggccggectt tctgatgggt aagtctaaag cttgcggtcg tctcgctget
4 ﬁﬂlﬂﬁfﬁl cgtaaactcc gtcttgcaca caagtccaac ttgtgggctt ccaacgcata
_[LT, 408 cegecgttee cttggtacat caatctacaa gacaccactt gagggtacat
caatggcatc tggcatcgtc gtcggcaagyg tcgctgtcga agccaagcag
g 7 ccaaactctg ctattcgtaa agctgtccgt gttcagcetta agaagaactc
[0258] *ﬁ*f;. ﬁgﬁ taaggttgtc acagctttcg ttccacgcga tggttccctce cgtcettattg
I'j atgataacga ccgtgttctt attgccggta tgggtcgttc tggeccgttet
gtcggtgace ttccaggatg ccgtttcaaa gttatcaagg tcgectggttt
(Tv40Srp) ctcecctectt gctectttgge tcggcaagaa ggagaagccg cgcagctaaa
taaatactct tgggtttacc ggtaaataaa aacatatatt acgaaataca
,%L[II aatattat
ACCTCIE ceG T
5 Tv4OSrp TCC I \AAGCAGT CA
18+
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Fro3&
<110>  PHIEFHAEA T
<120> e B 3 B0 R 5 s
<130> CEPHD-33923/W0-1/PRI
<160> 10
<170> PatentIn version 3.5
210> 1
211> 26
<212> DNA
213> NLF¥
220>
223> HHH)
<400> 1
gtaacaacct tggagttctt cttaag
210> 2
211> 26
<212> DNA
213> NLF¥
220>
223> HHH)
<400> 2
acatcaatct acaagacacc acttga
210> 3
211> 22
<212> DNA
213> NILFFF
220>
223> HHH)
<400> 3
agtttggectg cttagettcg ac
210> 4
211> 508
<212> DNA
<213> [HiEEW 3 (Trichomonas vaginalis)
<400> 4
ggccecggectt tctgatgggt aagtctaaag cttgeggteg tctegetget cgtaaactcce
gtcttgcaca caagtccaac ttgtgggctt ccaacgcata ccgecgttee cttggtacat
caatctacaa gacaccactt gagggtacat caatggcatc tggcatcgtc gtcggcaagg

49
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tcgectgtcega agccaagcag
agaagaactc taaggttgtc
atgataacga ccgtgttctt
ttccaggatg ccgtttcaaa
tcggcaagaa ggagaagccg
aacatatatt acgaaataca
210> 5

211> 146

<212> DNA

213> NLF¥

220>

223> HHH)

<400> 5

ccaaactctg ctattcgtaa
acagctttcg ttccacgcega
attgccggta tgggtcecgttce
gttatcaagg tcgctggttt
cgcagctaaa taaatactct
aatattat

agctgtecegt
tggttceete
tggecegttet
ctceectectt

tgggtttacc

gttcagctta
cgtcttattg
gtcggtgacce
gctetttgge

ggtaaataaa

acatcaatct acaagacacc acttgaaggc acctcaatgg cctccggecat tgttgtcgge

aaagttgctg tcgaagctaa gcagccaaac tccgcectattc gtaaagcagt tcgtgttcag

cttaagaaga actctaaagt
210> 6

211> 22

<212> DNA

213> NI
220>

223> HHH)

<400> 6

gagttcttct taagctgaac
210> 7

211> 22

<212> DNA

213> NLF¥
220>

223> HHH)

<400> 7

gagttcttct tgagctgaac
<210> 8

211> 22

<212> DNA

213> NILFPF
220>

223> B

<400> 8

tgttac

ac

ac

50

240
300
360
420
480
508

60
120
146

22
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.1l
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aacaaccttg gagttcttct ta

<210>
211>
212>
<213>
<220>
223>
<400>

9
20

DNA
NTLF3

=
9

atctacaaga caccacttga

<210>
211>
212>
213>
<220>
223>
<400>

10
22
DNA

NILF5)

=
10

agtttggetg cttggetteg ac

51

22

20

22
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