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NUCLEIC ACID PROBE-BASED DIAGNOSTIC
ASSAYS TARGETING SSRA GENES OF
PROKARYOTIC AND EUKARYOTIC
ORGANISMS

This application is the national phase under35 U.S.C. §371
of PCT International Application No. PCT/IE00/00066
which has an International filing date of May 15, 2000, which
designated the United States of America and was published in
English.

TECHNICAL FIELD

This invention relates to the identification of target
sequences for use in nucleic acid assays for the detection and
identification of prokaryotic and/or eukaryotic organisms.

BACKGROUND ART

The ssrA gene, which encodes a small stable high copy
number RNA transcript (tmRNA), is found in all bacteria and
has recently been identified in chloroplasts and diatoms. Ithas
adual function both as a tRNA and as an mRNA molecule and
is involved in rescuing truncated mRNAs which have lost stop
codons, facilitating trans-translation of truncated peptides
prior to protease degradation (Keiler, K. C. et al. (1996),
Science, 271, 990-993). The unique function of tmRNAs has
directed researchers to analyse the relationship of the second-
ary structure of these molecules with their function. These
studies have focussed on the conservation of the secondary
structure of tmRNAs from different microorganisms, and on
the evolutionary significance and functional relevance of such
structural conservation. Studies were carried out by Matve-
eva, O etal (1998), Vol. 16, No. 13, 1374-1375 to investigate
oligonucleotide binding to RNA molecules using tmRNA as
amodel of RNA containing secondary structure. The studies
did not have as their objective the identification of sites in
tmRNA with the goal of designing antisense oligonucleotide
for therapeutic purposes.

The number of nucleic acid targets/probes for bacterial
diagnostics is currently limited. As such, the need to identify
and characterise novel DNA and RNA targets for diagnostic
purposes is now seen as a priority. Target nucleic acid
sequences for the development of probes can be for example,
plasmids, ribosomal RNA genes, intergenic regions, genes
encoding virulence factors or random genomic DNA frag-
ments. In addition, a number of RNA molecules have been
described which are used as targets for RNA-based detection
for example, ribosomal RNA and RNase P.

The basis of any nucleic acid-based probe assay is the
requirement for well characterised nucleic acid sequences
which are present in all prokaryotes and eukaryotes under
study. For reliable detection of a prokaryotic or eukaryotic
organism, the nucleic acid probes used should be highly spe-
cific (i.e. not cross-react with nucleic acids from other organ-
isms) and highly sensitive (i.e. most or all strains of the
organism to be detected should react with the probe). There-
fore, preferred target sequences would be present in all strains
of the organism concerned. Such sequences would have sig-
nificant sequence variability to allow differentiation of the
species concerned from other closely related species but, on
the other hand, have sufficient sequence conservation to allow
the detection of all strains of the species concerned. In gen-
eral, the precise identification of a nucleic acid sequence,
which could form the basis of a specific nucleic acid probe
assay, is tedious, difficult and uncertain. To date there are few
general approaches which would facilitate the development
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of nucleic acid probes for a wide variety of microorganisms.
The nucleic acid sequences which have been identified as
potentially useful targets for probe development are, for
example, rRNA genes and RNA, and the rRNA 165/23S
intergenic region.

The majority of nucleic acid probe/target assays centre on
the high copy number ribosomal RNAs (rRNA) and rRNA
16S/238S spacer regions (European Patent No. 0 395 292) of
the bacterial cell for the purposes of detection and identifica-
tion. A number of successful commercial bacterial diagnostic
kits have been marketed based on these rRNA probes/targets
for the detection of a variety of microrganisms. These include
arange of commercial probe kits based on the 16S rRNA gene
marketed by Gen-probe Inc. San Diego Calif., and DNA
probes based on the 165/238 spacer region marketed by Inno-
genetics N.V. Ghent, Belgium. However, many of these diag-
nostic kits have limitations, including lack of sensitivity due
to low copy-number target sequences and lack of specificity
due to sequence identity between closely related organisms in
many cases.

Nucleic acid-based methods that could be applied directly
to samples to give an indication of the viability of any
microbes present therein would be of enormous significance
for food, industrial, environmental and medical applications.

A disadvantage of DNA-based methods is that they do not
distinguish between living and dead organisms. Some studies
have focussed on using rRNA and mRNA as indicators of cell
viability (Sheridan, G. E. C. et al. (1998) Applied and Envi-
ronmental Microbiology, 64, 1313-1318). However, these
sequences are not satisfactory targets as rRNA and mRNA
canbe present in bacterial cells up to 48 hours after cell death.

With the advent of nucleic acid based microarray-like for-
matting, incorporating simultaneous monitoring of multiple
nucleic acid targets, there is now a clear requirement to iden-
tify and characterise novel nucleic acid sequences for use as
probes and/or target regions to detect and identify viable
prokaryotic and eukaryotic cells.

DISCLOSURE OF INVENTION

The invention provides use of the ssrA gene or a fragment
thereof as a target region in a nucleic acid probe assay for a
prokaryotic or eukaryotic organism.

Thus, the invention has application in relation to all organ-
isms other than viruses.

No other nucleic acid probe assay has been reported which
uses regions of the ssrA gene as a target region to detect and
identify species of prokaryotes and eukaryotes with the atten-
dant advantages.

According to one embodiment of the invention a fragment
of the ssrA gene molecule corresponding to a region of high
homology from the 5' end of the DNA molecule can be used
as a universal target region.

Inanalternative embodiment of the invention a fragment of
the ssrA gene molecule corresponding to a region of high
homology from the 3' end of the DNA molecule can be used
as a universal target region.

In a further embodiment of the invention a fragment of the
ssrA gene molecule corresponding to a region of low homol-
ogy can be used as a target region in a nucleic acid probe assay
to distinguish between species.

In a still further embodiment of the invention a fragment of
the ssrA gene molecule corresponding to a region of low
homology can be used as a target region for the generation of
a genus specific probe.

As hereinafter described nucleotide sequence alignments
of ssrA gene sequences from different organisms show that
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the 5' and 3' regions of these molecules demonstrate a high
degree of homology and are therefore useful as universal
target regions. The ssrA genes also demonstrate a more sig-
nificant degree of nucleotide sequence variability between
closely related organisms than any other bacterial high copy
number RNA. These variable regions are ideal targets for
nucleic acid assays to distinguish between species.

The invention also provides use of tmRNA, an RNA tran-
script of the ssrA gene, or a fragment thereof as a target region
in a nucleic acid probe assay for a prokaryotic or eukaryotic
organism.

According to one embodiment of this aspect of the inven-
tion a fragment of a tmRNA molecule corresponding to a
region of high homology from the 5' end of the tmRNA
molecule can be used as a universal target region.

Alternatively, a fragment of a tmRNA molecule corre-
sponding to a region of high homology from the 3' end of the
tmRNA molecule can be used as a universal target region.

According to a further embodiment of this aspect of the
invention a fragment of a tmRNA molecule corresponding to
a region of low homology can be used as a target region in a
nucleic acid probe assay to distinguish between species.

According to a still further embodiment a fragment of a
tmRNA molecule corresponding to a region of low homology
can be used as a target region for the generation of a genus
specific probe.

The nucleic acid probe (DNA or RNA) in accordance with
the invention typically consists of at least 10 nucleotides of
the ssrA gene and/or tmRNA transcript or their complemen-
tary sequence and is used in a nucleic acid probe hybridisation
assay for a prokaryotic or eukaryotic organism. Probe
hybridisation to its complementary sequence is typically
revealed by labelling the nucleic acid probe with a radioactive
or non-radioactive (e.g. colorimetric or fluorimetric) label.

In preferred embodiments said ssrA gene fragment or said
tmRNA fragment can be used as the basis of a primer to be
used in an amplification procedure.

Universal oligonucleotide primers directed to the 5' and 3'
regions ofeither the ssrA gene or the tmRNA sequence can be
used in accordance with the invention to amplify the ssrA
gene or its encoding tmRNA from a wide variety of bacteria,
facilitating amplification of a wide range of organisms simul-
taneously, whilst also enabling specific nucleic acid probe
hybridisation and detection.

Preferably, the product of the amplification procedure is
used as a target region in a nucleic probe assay.

Further, preferably, a cDNA transcript of a tmRNA mol-
ecule is used as a probe in a nucleic acid hybridisation assay.

Such assays can be carried out in vitro or in situ.

The target region as defined herein can be used as the basis
of an assay for distinguishing between living and dead
prokaryotic or eukaryotic organisms.

In contrast to rRNA and mRNA which can be present in
bacterial cells following cell death, tmRNA is rapidly
degraded in dead organisms. Thus, tnRNA can be a useful
target for distinguishing between living and dead prokaryotic
or eukaryotic organisms either directly by nucleic acid probe
hybridisationtoisolated bacterial RNA, or by combined RNA
amplification and nucleic acid probe hybridisation to the
amplified product.

Preferably, the target region is used in a multiple probe
format for broad scale detection and/or identification of
prokaryotic or eukaryotic organisnis.

An ssrA gene probe or a tmRNA transcript probe in accor-
dance with the invention can be linked to a microarray gene
chip system for the broad scale high throughput detection and
identification of prokaryotic or eukaryotic organisms.

A target region in accordance with the invention can also be
used as a probe in an assay to detect prokaryotic or eukaryotic
organisms in a sample of matter.
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Such a sample of matter can include biological samples
such as samples of tissue from the respiratory tract, the uro-
genital tract or the gastrointestinal tract, or body fluids such as
blood and blood fractions, sputum or cerebrospinal fluid.

An assay in accordance with the invention can also be
carried out on food samples, environmental samples includ-
ing air, water, marine and soil samples, and plant and animal
derived samples.

According to the invention a fragment of the ssrA gene or
the tmRNA transcript can also be used in an assay to obtain a
DNA profile of a prokaryotic or eukaryotic organism and,
thereby, distinguish between strains of the same species.

Nucleic acid sequence alignments have shown that
sequence variation occurs in the ssrA gene and the tmRNA
transcript within individual species. This intra-species
sequence variation can be used to distinguish between strains
of the same species for epidemiology, tracing of infectious
agents for example, in outbreaks, or for population studies.

Other applications of the invention include the use of the
ssrA gene, the tmRNA transcript or a DNA sequence comple-
mentary thereto, or a fragment thereof, to design an agent
directed against infectious prokaryotic or eukaryotic organ-
isms for therapeutic purposes.

Such agents can include antisense mRNA or oligonucle-
otides, ribozymes, and antagonistic peptides and are suitable
for use in any kind of medical condition.

Thus, the invention can be used for the detection of viable
organisms only in biological samples using the tmRNA tar-
get. Thus, during and following any anti-infectious agent
drug treatment, the tmRNA target can be used to monitor the
efficacy ofthe therapy on those specific infectious agents (e.g.
antimicrobial and/or anti-parasitic treatments).

In one embodiment, the target region is used to monitor the
efficacy of drug therapies against infectious agents.

In another embodiment, the target region is used to monitor
the viability and level of health-promoting organisms in the
gastrointestinal tract.

This aspect of the invention relates, for example, to the
introduction into the gut flora of health-promoting (probiotic)
organisms contained in for example yoghurt or other food to
improve health. There is an interest and need to continuously
monitor the presence and levels of these organisms to ensure
their continued function in promoting health. The tmRNA
region can be used as a target to detect viable organisms, for
example in faeces, so as to monitor the presence of the health
promoting organisms.

In a further embodiment, the assay is used for the quanti-
fication of prokaryotic or eukaryotic organisms.

When using probe hybridisation and/or in vitro amplifica-
tion to detect organisms in a sample it is possible to determine
the number of organisms present, based on the signal inten-
sity. Real-time methods of in vitro amplification can also be
used to enable the quantification of organisms in a sample.
Thus, the ability to quantify the number of organisms in a
sample can be important in clinical situations for treatment
purposes, for example for antibiotic or other treatments or for
monitoring treatment efficacy.

A still further application of the invention is the use of a
database of ssrA gene sequences to identify a prokaryotic or
eukaryotic organism.

The invention provides a variety of probes for the 5'and 3'
homologous regions and the variable regions of the ssrA gene
and tmRNA sequences, the probes being derived from these
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sequences or sequences complementary thereto. Representa-
tive sequences are as follows:
Actinobacillus actinomycetemcomitans sstA

Alcaligenes eutrophus ssrA

TGGGCCGACCTGGTTTCGACGTGGT TACAAAGCAGTGAGGCATA

GGGGCTGATTCTGGATTCGACGGGATTAGCGAAGCCCGAAGTGC 5 CCGAGGACCCGTCACCTCGTTAATCAATGGRAATGCAATAACTGC
ACGTCGAGGTGCGGTAGGCCTCGTAAATAAACCGCAAAAAAATA TAACGACGAACGTTACGCACTCGCTTAATTGCGGCCGTCCTCGC
GTCGCAAACGACGAARCAATACGCTTTAGCAGCTTAATAACCTGC ACTGGCTCGCTGACGGGCTAGGGTCGCAAGACCACGCGAGGTAT
CTTTAGCCTTCGCTCCCCAGCTTCCGCTCGTARGACGGGGATAAA 10 TTACGTCAGATAAGCTCCGGAAGGGTCACGRAAGCCGGGGACGA
GCGGAGT CAAACCARAACGAGATCGTGTGGAAGCCACCGTTTGA ARACCTAGTGACTCGCCGTCGTAGAGCGTGTTCGTCCGATGCGC
GGATCGAAGCATTAAATTARAATCAAAGTAGCTTAATTGTCGCGT CGGTTARATCAAATGACAGAACTAAGTATGTAGAACTCTCTGTG
GTCCGTCAGCAGGATTAAGTGAATTTAAAGACCGCGACTAAACGT 15 GAGGGCTTACGGACGCGGGTTCGATTCCCGCCGGCTCCACCA
GTAGTGCTAACGGCAGAGGAATTTCGGACGGGGGTTCAACTCCC SEQ ID NO: 5
CCCAGCTCCACCA SEQ ID NO: 1 Alcaligenes eutrophus tnRNA
Actinobacillus actinomycetemcomitans tnRNA 50

UGGGCCGACCUGGUUUCGACGUGGUUACAAAGCAGUGAGGCA
GGGGCUGAUUCUGGAUUCGACGGGAUUAGCGAAGCCCGAAGU

UACCGAGGACCCGUCACCUCGUUAAUCAAUGGAAUGCAAUAAC
GCACGUCGAGGUGCGGUAGGCCUCGUAAAUAAACCGCAAAAAR

UGCUAACGACGAACGUUACGCACUCGCUUAAUUGCGGCCGUCC
AUAGUCGCAAACGACGAACAAUACGCUUUAGCAGCUUAAUAAC 25

UCGCACUGGCUCGCUGACGGGCUAGGGUCGCAAGACCACGCGA
CUGCCUUUAGCCUUCGCUCCCCAGCUUCCGCUCGUARAGACGGG

GGUAUUUACGUCAGAUAAGCUCCGGAAGGGUCACGAAGCCGG
GAUAAAGCGGAGUCAAACCAAAACGAGAUCGUGUGGAAGCCA

GGACGAAAACCUAGUGACUCGCCGUCGUAGAGCGUGUUCGUCC
CCGUUUGAGGAUCGAAGCAUUAAAUUAAZAUCAAAGUAGCUUA 30

GAUGCGCCGGUUAAAUCAAAUGACAGAACUAAGUAUGUAGAA
AUUGUCGCGUGUCCGUCAGCAGGAUUAAGUGAAUUUAAAGAC

CUCUCUGUGGAGGGCUUACGGACGCGGGUUCGAUUCCCGCCGG
CGGACUAAACGUGUAGUGCUAACGGGAGAGGAAUUUCGGACG

CUCCACCA SEQ ID NO: 6
GGGGUUCAACUCCCCCCAGCUCCACCA SEQ ID NO: 2 3

> Aquifex aeolicus sstA
Aeromonas salmonicida ssrA, Internal Partial

GGGGGCGGAAAGGATTCGACGGGGACAGGCGGTCCCCGAGGAG
AAGATTCACGAAACCCAAGGTGCATGCCGAGGTGCGGTAGGCCT
40 CAGGCCGGGTGGCTCCCGTAACAGCCGCTARAACAGCTCCCGAA
CGTTAACAAACCGCAAAAAAATAGTCGCAAACGACGAAAACTA
GCTGAACTCGCTCTCGCTGCCTAATTARACGGCAGCGCGTCCCC
CGCACTAGCAGCETAATAACCTGCATAGAGCCCTTCTACCCTAGC
GGTAGGTTTGCGGGTGGCCTACCGGAGGGCGTCAGAGACACCCG
TTGCCTGTGTCCTAGGGAAT CGGAAGGTCATCCTTCACAGGATC
CTCGGGCTACTCGGTCGCACGGGGCTGAGTAGCTGACACCTAAC

GTGTCGAAGTCCTGCTCGGGGCGGARGCATTARARCCARTCGAG »

CCGTGCTACCCTCGEEGAGCTTGCC CGTGRGCGACC CGAGGGGA
CTAGTCAATTCGTGGCGTGTCTCTCCGCAGCGEETTCGCGAATET

ARTCCTGAACACGGGCTAAGCCTGTAGAGCCTCGGATGTGRCCE
ARAGAGTGACTAAGCATGTAGTACCGAGGATGTAGTAATTTTGE

CCGTCCTCGGACGCEEETTCGATTCCCGCCGCCTCCACCA
ACGGGG SEQ ID NO: 3 30

SEQ ID NO: 7

Aeromonas salmonicida tmRNA, Internal Partial
Aquifex aeolicus tnRNA

ARGAUUCACGAAACCCAAGGUGCAUGCCGAGGUGCGGUAGECC 55

GGGGGCCGARAGEAUUCGACGGEGACAGECGGUCCCCGAGGA
UCGUUAACAAACCGCAAAARAAUAGUCGCARACGACGARAACT

GCAGGCCGGAUGECUCCCGUAACAGCCGCURARACAGCUCCCE
ACGCACUAGCAGCUUAAUAACCUGCAUAGAGCCCUUCUACCCU

ABGCUGAACUCGCUCUCGCUGCCUARUUARACGGCAGCGCEUC
AGCUUGCCUGUGUCCUAGGGAAUCGGAAGGUCAUCCUUCACAG

60 CCCGRUAGGUUUGCEGGUGGCCUAC CGGAGGGCGUCAGAGACA

GAUCGUGUGGAAGUCCUGCUCGECGCGGAAGCAUUARAACCA

CCCGCUCGEGCUACUCGEUCGCACGCGGCUGAGUAGCUGACAC
AUCGAGCUAGUCAAUUCGUGGCGUGUCUCUCCGCAGCGCGUUG

CUAACCCGUGCUACCCUCGEEGAGCUUGCCCGUGGRCGACCCE
GCGAAUGUARAGAGUGACUAAGCAUGUAGUACCGAGGAUGUA

65 AGGGGARAUCCUGAACACGGECUAAGCCUGUAGAGCCUCGGAT

GUAAUUUUGGACGGGG SEQ ID NO: 4



US 7,972,777 Bl
7 8

-continued -continued
GUGGCCECCEUCCUCGEACGCEEEUUCGAUUCCCECCECCUCT
CGCUCGUAGACGCUUAAGUARUCGAUGUUUCUGGACGUGGGU
ACCA SEQ ID NO: 8
UCGACUCCCACCGUCUCCACCA SEQ ID NO: 12
Bacillus megaterium ssrA, Internal Partial 5
Bordetella pertussis sstA

AGGGTAGTTCGAGCTTAGGTMCGAGTCGAGGAGATGGCCTCGT
GGGGCCGATCCGGATTCGACGTGGGTCATGAAACAGCTCAGGGC
TAAAACATCAACGCCAATAATAACTGGCAAATCTAACAATAACT

10 ATGCCGAGCACCAGTAAGCTCGTTAATCCACTGGAACACTACAA
TCGCTTTAGCTGCATAATAGTAGCTTAGCGTTCCTCCCTCCATCG
ACGCCAACGACGAGCGTCTCGCTCTCGCCGCTTARAGCGGTGAGC
CCCATGTGGTAGGGIAAGGGACTCACTTTAAGTGGGCTACGCCG
CGCTGCACTGATCTGTCCTTGGGTCAGGCGGGGGRAGGCAACTT
GAGTTCGCCGTCTGAGGACGAAGGAAGAGAATAATCAGACTAG
15 CACAGGGGGCAACCCCCGAACCGCAGCAGCGACATTCACAAGGA
CGACTGGGACGCCTGTTGGTAGGCAGAACAGCTCGCGAATGATC
ATCGGCCACCGCTGGGGTCACACGGCGTTGGTTTAAATTACGTG
AATATGCCAACTACACTCGTAGACGCTTAAGTGGCCATATTTCTG
AATCGCCCTGGTCCGGCCCGTCGATCGGCTAAGT CCAGGGTTAA
GACGTGG SEQ ID NO: 9
20 ATCCAAATAGATCGACTAAGCATGTAGAACTGGT TGCGGAGGGEC

Bacillus megaterium tmRNA, Internal Partial
TTGCAGACGEGEETTCAATTCCCCCCGECTCCACCA

SEQ ID NO: 13
AGGGUAGUUCGAGCUUAGGUUGCGAGUCGAGGAGAUGGCCUC

GUUAAAACAUCAACGCCAAUAAUAACUGGCAARUCUAACAAU 25 Bordetella pertussis tmRNA

AACUUCGCUUUAGCUGCAUAAUAGUAGCUUAGCGUUCCUCCCU
GGGGCCGAUCCGGAUUCGACGUGGGUCAUGAARCAGCUCAGEE
CCAUCGCCCAUGUGGUAGGGUAAGGGACUCACUUUAAGUGGGC
CAUGCCGAGCACCAGUAAGCUCGUUAAUCCACUGGAACACUAC
UACGCCGGAGUUCGCCGUCUGAGCACGAAGGAAGAGAAUARY 30
AAACGCCAACGACGAGCGUCUCGCUCUCGCCGCUUARGCGGUG
CAGACUAGCGACUGGGACGCCUGUUGGUAGGCAGRACAGCUCG
AGCCGCUGCACUGAUCUGUCCUUGEGUCAGGCGGGEGAAGGCA
CGAAUGAUCAAUAUGC CAACUACACUCGUAGACGCUUAAGUGG
ACUUCACAGGGGGCAACCCCGAACCGCAGCAGCGACAUUCACA
CCAUAUUUCUGGACGUGG SEQ ID NO: 10 35
AGGAAUCGGCCACCGCUGGEGUCACACGGCGUUGGUUUARAUT
Bacillus subtilis ssrtA
ACGUGAAUCGCCCUGGUCCGGCCCEUCGAUCGGCUARGUCCAG

GGGGACGTTACGGATTCGACAGGGATGGATCGAGCTTGAGCTGC ceuu uee UAGAUCGACURRGCAUGUAGRACUGGUUG

40
GAGCCGAGAGGCGATCTCGTAAACACGCACTTAAATATAACTGG COGAGEGCUUGCEEACEEEEGUUCARUUCCCCCCEELUCCACT

CAAAACTAACAGTTTTAACCAAAACGTAGCATTAGCTGCCTAAT A SEQ ID NO: 14

AAGCGCAGCGAGCTCTTCCTGACATTGCCTATGTGTCTGTGAAG BOFNJHIbqudOCﬁH?SSLA

AGCACATCCAAGTAGGCTACGCTTGCGTTCCCGTCTGAGAACGT »
GGGGATGTTTTGGATTTGACTGAAAATGTTAATATTGTAAGTTGC
AAGAAGAGATGAACAGACTAGCTCTCGGAAGGCCCGCCCGCAG
AGGCAGAGGGAATCTCTTAAAACTTCTAAAATAAATGCAARARA
GCAAGAAGATGAGTGAAACCATAAATATGCAGGCTACGCTCGTA
50 TAATAACTTTACAAGCTCARATCTTGTAATGGCTGCTTAAGTTAG
GACGCTTAAGTAATCGATGTTTC TGGACGTGGGTTCGACTCCCAC
CAGAGGGTTTTGTTGAATTTGGCTTTGAGGTTCACT TATACTCTT
CGTCTCCACCA SEQ ID NO: 11
TTCGACATCARAGCTTGCTTAAAAATGTTTTCAAGI TGATTTTTA
Bacillus subtilis tnRNA
5 GGGACTTTTATACTTGAGAGCAATTTGGTGGTTTGCTAGTATTTC
GGGGACGUUACGGAUUCGACAGGGAUGGAUCGAGCUUGAGCU CRRACCATATTGCTTAATAARATACTAGATAAGCTTGTAGRAGC
G ACCCCACACECGATCTCCUARACACCCACUUARAUAUAAC TTATAGTATTATTTTTAGGACGCGGGTTCAATTCCCGCCATCTCC
UGGCAAAACUAACAGUUUUAACCAAAACGUAGCAUUAGCUGCC 6 ACCR SEQ ID NO: 15

UAAUAAGCGCAGCGAGCUCUUCCUGACAUUGCCUAUGUGUCUG Bornd“lburngCﬁWlUnRILA

UGAAGAGCACAUCCAAGUAGGCUACGCUUGCGUUCCCGUCUGA
GGGGAUGUUUUGGAUUUGACUGAAAAUGUUAAUAUUGUAAGU

GAACGUAAGAAGAGAUGAACAGACUAGCUCUCGGAAGGCCCGC
65 UGCAGGCAGAGGGAAUCUCUUAAAACUUCUAAAAUAAAUGCA

CCGCAGGCAAGAAGAUGAGUGAAACCAUARAUAUGCAGGCUA
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-continued
AAAAAUAAUAACUUUACAAGCUCAAAUCUUGUAAUGGCUGCU

UAAGUUAGCAGAGGGUUUUGUUGAAUUUGGCUUUGAGGUUCA
CUUAUACUCUUUUCGACAUCAAAGCUUGCUUAAAAAUGUUUU
CAAGUUGAUUUUUAGGGACUUUUAUACUUGAGAGCAAUUUGG
UGGUUUGCUAGUAUUUCCAAACCAUAUUGCUUAAUAAAAUAC

UAGAUAAGCUUGUAGAAGCUUAUAGUAUUAUUUUUAGGACGC

GGGUUCAAUUCCCGCCAUCUCCACCA SEQ ID NO: 16

Campylobacter jejuni sstA

GGGAGCGACTTGGCTTCGACAGGAGTAAGTCTGCTTAGATGGCA

TGTCGCTTTGGGCAAAGCGTAAARAGCCCAAATARAATTARACG

CAAACAACGTTAAATTCGCTCCTGCTTACGCTAAAGCTGCGTAA

GTTCAGTTGAGCCTGAAATTTAAGTCATACTATCTAGCTTAATTT

TCGGTCATTTTTGATAGTGTAGCCTTGCGTTTGACAAGCGTTGAG

GTGAAATAAAGTCTTAGCCTTGCTTTTGAGT TTTGGAAGATGAGC

GAAGTAGGGTGAAGTAGT CATCTTTGCTAAGCATGTAGAGGTCT

TTGTGGGATTATTTTTGGACAGGGGTTCGATTCCCCTCGCTTCCA

CCA SEQ ID NO: 17

Campylobacter jejuni tnRNA

GGGAGCGACUUGGCUUCGACAGGAGUAAGUCUGCUUAGAUGG

CAUGUCGCUUUGGGCAAAGCGUARAAAGCCCARAUARAAUUA

AACGCAAACAACGUUAAAUUCGCUCCUGCUUACGCURAAGCUG

CGUAAGUUCAGUUGAGCCUGAAAUUUAAGUCAUACUAUCUAG

CUUAAUUUUCGGUCAUUUUUGAUAGUGUAGCCUUGCGUUUGA

CAAGCGUUGAGGUGAAAUAAAGUCUUAGCCUUGCUUUUGAGU

UUUGGAAGAUGAGCGAAGUAGGGUGAAGUAGUCAUCUUUGCU

AAGCAUGUAGAGGUCUUUGUGGGAUUAUUUUUGGACAGGGGU

UCGAUUCCCCUCGCUUCCACCA SEQ ID NO: 18

Chlamydia trachomatis (D/UW-3/CX) ssrA

GGGGGTGTAAAGGTTTCGACTTAGAAATGAAGCGTTAATTGCAT

GCGGAGGGCGTTGGCTGGCCTCCTAAAAAGCCGACARAACAATA

AATGCCGAACCTAAGGCTGAATGCGAAATTATCAGCTTCGCTGA

TCTCGAAGATCTAAGAGTAGCTGCTTAATTAGCARAGT TGTTACC

TAAATACGGGTGACCCGGTGTTCGCGAGCTCCACCAGAGGTTTT

CGAAACACCGTCATGTATCTGGTTAGAACTTAGGTCCTTTAATTC

TCGAGGAAATGAGTTTGAAATTTAATGAGAGTCGTTAGTCTCTAT

AGGGGTTTCTAGCTGAGGAGACATAACGTATAGTACCTAGGAAC

TAAGCATGTAGAGGT TAGCGGGGAGTTTACTAAGGACGAGAGTT

CGACTCTCTCCACCTCCACCA SEQ ID NO: 19
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Chlamydia trachomatis (D/UW-3/CX) tmRNA

GGGGGUGUAAAGGUUUCGACUUAGAAAUGAAGCGUUAAUUGC

AUGCGGAGGGCGUUGGCUGGCCUCCUAAAAAGCCGACARAACA

AUARAAUGCCGAACCUAAGGCUGAAUGCGAAAUUAUCAGCUUC

GCUGAUCUCGAAGAUCUAAGAGUAGCUGCUUAARUUAGCARARG

UUGUUACCUAAAUACGGGUGACCCGGUGUUCGCGAGCUCCACC

AGAGGUUUUCGAAACACCGUCAUGUAUCUGGUUAGAACUUAG

GUCCUUUAAUUCUCGAGGAAAUGAGUUUGAAAUUUAAUGAGA

GUCGUUAGUCUCUAUAGGGGUUUCUAGCUGAGGAGACAUAAC

GUAUAGUACCUAGGAACUAAGCAUGUAGAGGUUAGCGGGGAG

UUUACUAAGGACGAGAGUUCGACUCUCUCCACCUCCACCA

SEQ ID NO: 20

Chlamydia trachomatis (Mouse Pneumonitis) ssrA

GGGGGTGTAAAGGTTTCGACT TAGAAATGAAGCGTTAATTGCAT

GCGGAGGGCGTTGGCTGGCCTCCTAAAAAGCCGACARAACAATA

AATGCCGAACCTAAGGCTGAATGCGAAATTATCAGCTTCGCTGA

TCTTAATGATCTAAGAGTTGCTGCTTAATTAGCARAGT TGTTACC

TAAGTACTGGTAACCCGGTGT TCGCGAGCTCCACCAGAGGTTTTC

GAAACGCCGTCATTTATCTGGTTAGAATTAGGGCCTTTTAACTCT

CRAAGGGAACTAATTTGAATTT TAATGAGAGTCGTTGGTCTCTATA

GAGGTTTCTAGCTGAGGAGATATAACGTAAAATATTCTAGAAAC

TRAAGCATGTAGAGGTTAGCGGGGAGTTTACTAAGGACGAGAGTT

CGAATCTCTCCACCTCCACCA SEQ ID NO: 21

Chlamydia trachomatis (Mouse Pneumonitis) tmRNA

GGGGGUGUAAAGGUUUCGACUUAGAAAUGAAGCGUUAAUUGC

AUGCGGAGGGCGUUGGCUGGCCUCCUAAAAAGCCGACARAACA

AUARAUGCCGAACCUAAGGCUGAAUGCGAAAUUAUCAGCUUC

GCUGAUCUUAAUGAUCUAAGAGUUGCUGCUUAAUUAGCRARG

UUGUUACCUAAGUACUGGUAACCCGGUGUUCGCGAGCUCCACC

AGAGGUUUUCGAAACGCCGUCAUUUAUCUGGUUAGARAUUAGG

GCCUUUUAACUCUCAAGGGAACUAAUUUGAAUUUUAAUGAGA

GUCGUUGGUCUCUAUAGAGGUUUCUAGCUGAGGAGAUAUAAC

GUAAAAUAUUCUAGAAACUAAGCAUGUAGAGGUUAGCGGGGA

GUUUACUAAGGACGAGAGUUCGAAUCUCUCCACCUCCACCA

SEQ ID NO: 22

Chlorobium tepidum ssrA

GGGGATGACAGGCTATCGACAGGATAGGTGTGAGATGTCGTTGC

ACTCCGAGTTTCAGCATGGACGGACTCGTTAAACAAGTCTATGT
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-continued
ACCAATAGATGCAGACGATTATTCGTATGCAATGGCTGCCTGAT

-continued

TGTAGGCGTTTCATGGAGGGAATCT TARAATACARACTGCACTC
TAGCACAAGTTAATTCAGAAGCCATCGTCCTGCGETCARTGCGE

GCAGATGCTTAATGARACCATTTTCGGACACGEETTCGATTCCC
TTACTCTGAAGCCGCCGGATGGCATAACCCGCGCTTGAGCCTAC 5

CTCGCCTCCACCA SEQ ID NO: 27
GCGTTCECECAAGTAAGCTCCGTACAT TCATGCCCGAGEEEATE

Clostridium acetobutylicum tmRNA, 3' Partial

TGCGGGTAACCAATCGCGAT AAGGGCACGAACCCTGCTEECERT

GTAATCGGACCACGAAAAACCAACCACCAGAGATGAGTGTGGT 10 AAUCUGGCGUCGAGAGCGGGGAAACGAGCCUUACAAAGCUUU

AACTGCATCGAGCAGTGTCCTGGACGCGGGTTCAAGTCCCGCCA GAGUAAGGAACGGAAUUUAUGAAGCUACUGAAGUGAAAAGCU

TCTCCACCA SEQ ID NO: 23 UGUUUGUAGGCGUUUCAUGGAGGGAAUGUUAAAAUACAAACU

Chlorobium tepidum tmnRNA 15 GCACUCGGAGAUGCUUAAUGAARCCAUUUUCGGACAGGGGUU

CGAUUCCCCUCGCCUCCACCA SEQ ID NO: 28
GGGGAUGACAGGCUAUCGACAGGAUAGGUGUGAGAUGUCGUU

Deinococcus radiodurans ssrA
GCACUCCGAGUUUCAGCAUGGACGGACUCGUUAARCARGUCUA

UGUACCAAUAGAUGCAGACGAUUAUUCGUAUGCARUGGCUGC 20

CUGAUUAGCACAAGUUAAUUCAGAAGCCAUCGUCCUGCGGUGA

AUGCGCUUACUCUGAAGCCGCCGGAUGGCAUARCCCGCGCUUG

GGGGGTGACCCGGTTTCGACAGGGGAACTGAAGGTGATGT TGCG

TGTCGAGGTGCCGTTGGCCTCGTAAACAAACGGCAARAGCCATTT

ARCTGGCAACCAGAACTACGCTCTCGCTGCTTAAGTGAGATGAC

AGCCUACGGGUUCGCGCAAGUAAGCUCCGUACAUUCAUGCCCG 25 GACCGTGCAGCCCGGCCTTTGGCGT CGCGGAAGTCACTAAARAA
AGGGGGUGUGCGGGUAACCAAUCGGGAUAAGGGGACGAACGC GAAGGCTAGCCCAGGCGATTCTCCATAGCCGACGGCGARACTTT
UGCUGGCGGUGUAAUCGGACCACGAAKAACCAACCACCAGAGA ATGGAGCTACGGCCTGCGAGAACCTGCCCACTGGTGAGCGCCGG
UGAGUGUGGUAACUGCAUCGAGCAGUGUCCUGGACGCGGGUU 30 CCCGACAATCAAACAGTGGGATACACACGTAGACGCACGCTGGA

CAAGUCCCGCCAUCUCCACCA SEQ ID NO: 24

CGGACCTTTGGACGGCGGTTCGACTCCGCCCACCTCCACCA

Cyanophora paradoxa (Alga) Cyanelle ssrA SEQ ID NO: 29

35 Deinococcus radiodurans tnRNA
GOGGCTETTTAGCTTTCCACGTTTTTTTC TAATTATGT TTGTTAAG

CAAGTCGAGGATTTGTTCTATCTCGAAAATCAAGAACTCTCARA
GGGGGUGACCCGGUUUCGACAGGGGAACUGAAGGUGAUGUUG

ATTTAAACGCAACTAATATTGTACGTTTTAACCGTARAGCAGCTT
CGUGUCGAGGUGCCGUUGGCCUCGUAAACARACGGCAAAGCCA

TCGCTGTTTAATAATTACTTTTAATTTAAAAACCTAATTTTTTTAG 40
UUUAACUGGCAACCAGAACUACGCUCUCGCUGCUUAAGUGAGA

GAATTTATTTATTTATTGTTTATCCTGCTTAATGAATTAAAAARA
UGACGACCGUGCAGCCCGGCCUUUGGCGUCGCGGRAAGUCACUA

GCTATACTTGTGAATAAACGCATAATTTAAAAAAACGGACGTGG
ARARAGAAGGCUAGCCCAGGCGAUUCUCCAUAGCCGACGGCGA

GTTCAAATCCCACCAGCTCCACCA SEQ ID NO: 25 45
ARCUUUAUGGAGCUACGGCCUGCGAGAACCUGCCCACUGGUGA

Cyanophora paradoxa (Alga) Cyanelle tmnRNA
GCGCCGECCCGACARUCAAACAGUGGGAUACACACGUAGACGT

GGGGCUGUUUAGGUUUCGACGCUUUUUUUCUAAUUAUGUUUGU ACGCUGGACGGACCUUUGGACGGCGGUUCGACUCCGCCCACCU

UAAGCAAGUCGAGGAUUUGUUCUAUCUCGAAARUCAAGAACU CCACCA SEQ ID NO: 30

CUCARRAUUUAAACGCAACUAAUAUUGUACGUUUUAACCGUA Desulfovibrio desulfuricans ssrA, Internal Partial

AAGCAGCUUUCGCUGUUUAAUAAUUACUUUUAAUUURARAAAC

CUAAUUUUUUUAGGAAUUUAUUUAUUUAUUGUUUATCCUGCT 55 GGGACTGGAACCGTAGCGGCAGGTCGAGGCGCCGCTGGCCTCGT

UAAUGAAUU CCUAUACUUGUGAAUARACGCAUARY ARAAAGCGGCACAAAAGTAATTGCCAACAACGATTACGACTAC

UUARAAAAACCGACCUGECUUCARAUCCCACCAGCUCCACCA GCTTACGCTGCCTAATAACAGCGAGGCAATGACCGTTTAACGGT

CGCGCCGATCAGGGCCATGCCTGATAACCCTGATTGGCGACACT
SEQ ID NO: 26 60

e . . TATCAGGCTGGCGARAACCGECTCTCCCCGEGCETTTTTCECGAG
Clostridium acetobutylicum ssrA, 3' Partial

GAGTTTACCGGCGGGATTGCTGCGT TGTGCCTGGTCAGGGGCCA

AATCTGGCGTCGAGAGCGGGGAAACGAGCCTTACAAAGCTTTGA ACAGCGCGGTGAAATACATACTTGACCTARACCTGTAATGCTTC

65

GTAAGGAACGGAATTTATGAAGCTACTGAAGTGARAAGCTTGTT GTGTGGAATGTTCTCGGACGGGG SEQ ID NO: 31
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Desulfovibrio desulfuricans tmRNA, Internal Partial

GGGACUGGAACCGUAGCGGCAGGUCGAGGCGCCGCUGGCCUCG

UAAAAAGCGGCACAAARAGUAAUUGCCAACAACGAUUACGACU

ACGCUUACGCUGCCUAAUAACAGCGAGGCAAUGACCGUUUAAC

GGUCGCGCCGAUCAGGGCCAUGCCUGAUAACCCUGAUUGGCGA

CACUUAUCAGGCUGGCGAARAACCGGCUCUCGCCGGGGUUUUUC

GCGAGGAGUUUACCGGCGGGAUUGCUGCGUUGUGCCUGGUCA

GGGGCCAACAGCGCGGUGAAAUACAUACUUGACCUAAACCUGU

AAUGCUUCGUGUGGAAUGUUCUCGGACGGGG SEQ ID NO: 32

Dichelobacter nodosus sstA, 3 Partial

CTCGAGGTGCATGTCGAGAATGAGAGAATCTCGTTAAATACTTT

CAAAACTTATAGTTGCAAACGACGACAACTACGCTTTAGCGGCT

TAATTCCCGCTTTCGCTTACCTAGATTTGTCTGTGGGT TTACCGTA

AGCGACATTAACACAGAATCGCTGGTTAACGCGTCCGCTGTTAA

TCGGTTAAATTAAGCGGAATCGCTTGTAARATGCCTGAGCGTTG

GCTGTTTATGAGTTAAACCTAATTAACTGCTCTAAACATGTAGTA

CCAAAAGTTAAGGATTCGCGGACGGGGGTTCARATCCCCCCGCC

TCCACCA SEQ ID NO: 33

Dichelobacter nodosus tmRNA, 3 Partial

CUCGAGGUGCAUGUCGAGAAUGAGAGAAUCUCGUUARAUACU

UUCAAAACUUAUAGUUGCAAACGACGACAAGUACGCUUUAGCG

GCUUAAUUCCCGCUUUCGCUUACCUAGAUUUGUCUGUGGGUUU

ACCGUAAGCGACAUUAACACAGAAUCGCUGGUUAACGCGUCCG

CUGUUAAUCGGUUAAAUUAAGCGGAAUCGCUUGUARARAUGCC

UGAGCGUUGGCUGUUUAUGAGUUAAACCUAAUUAACUGCUCU

AAACAUGUAGUACCAAAAGUUAAGGAUUCGCGGACGGGGGUU

CAAAUCCCCCCGCCUCCACCA SEQ ID NO: 34

Enterococcus faecalis ssrA

GGGGGCGTTACGGATTCGACAGGCATAGT TGAGCTTGAAT TGCG

TTTCGTAGGTTACGGCTACGTTARAACGTTACAGTTAAATATAAC

TGCTARAAACGAAARCAATTCTTTCGCTTTAGCTGCCTAARAAC

CAGCTAGCGAAGATCCTCCCGGCATCGCCCATGTGCTCGGGTCA

GGGTCCTAATCGAAGTGGGATACGCTAAATTTTTCCGTCTGTAAA

ATTTAGAGGAGCTTACCAGACTAGCAATACAGAATGCCTGTCAC

TCGGCACGCTGTAARGCGAACCTTTAAATGAGTGTCTATGRACG

TAGAGAT TTAAGTGGCAATATGT TTGGACGCGGGTTCGACTCCC

GCCGTCTCCACCA SEQ ID NO: 35
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14

Enterococcus faecalis mRNA

GGGGGCGUUACGGAUUCGACAGGCAUAGUUGAGCUUGAAUUG

CGUUUCGUAGGUUACGGCUACGUUAAAACGUUACAGUUAAAU

AUAACUGCUAAAAACGAAAACAAUUCUUUCGCUUUAGCUGCCU

ARARACCAGCUAGCGAAGAUCCUCCCGGCAUCGCCCAUGUGCU

CGGGUCAGGGUCCUAAUCGAAGUGGGAUACGCUARAUUUUUC

CGUCUGUAAAAUUUAGAGGAGCUUACCAGACUAGCARUACAG

ARUGCCUGUCACUCGGCACGCUGUAARAGCGAACCUUUARAUGA

GUGUCUAUGAACGUAGAGAUUUAAGUGGCAAUAUGUUUGGAC

GCGGGUUCGACUCCCGCCGUCUCCACCA SEQ ID NO: 36

Escherichia coli ssrA

GGGGCTGATTCTGGATTCGACGGGATTTGCGARACCCAAGGTGC

ATGCCGAGGGGCGGTTGGCCTCGTAAAAAGCCGCAARAAATAGT

CGCAAACGACGAAAACTACGCTTTAGCAGCTTAATAACCTGCTT

AGAGCCCTCTCTCCCTAGCCTCCGCTCTTAGGACGGGGAT CARG

AGAGGTCAAACCCAAAAGAGATCGCGTGGAAGCCCTGCCTGGG

GTTGAAGCGTTAAAACTTAATCAGGCTAGTTTGTTAGTGGCGTGT

CCGTCCGCAGCTGGCAAGCGAATGTAAAGACTGACTAAGCATGT

AGTACCGAGGATGTAGGAATTTCGGACGCGGGTTCAACTCCCGC

CAGCTCCACCA SEQ ID NO: 37

Escherichia coli tmRNA

GGGGCUGAUUCUGGAUUCGACGGGAUUUGCGARACCCAAGGU

GCAUGCCGAGGGGCGGUUGGCCUCGUAAAARGCCGCAARARAAT

AGUCGCAAACGACGAAAACUACGCUUUAGCAGCUUARUAACCU

GCUUAGAGCCCUCUCUCCCUAGCCUCCGCUCUUAGGACGGGGA

UCAAGAGAGGUCAAACCCAAAAGAGAUCGCGUGGAAGCCCUGC

CUGGGGUUGAAGCGUUARAACUUAAUCAGGCUAGUUUGUUAG

UGGCGUGUCCGUCCGCAGCUGGCAAGCGAAUGUARAGACUGAC

UAAGCAUGUAGUACCGAGGAUGUAGGAAUUUCGGACGCGGGU

UGAACUCCGGCCAG SEQ ID NO: 38

Haemophilus influenzae sstA

GGGGCTGATTCTGGATTCGACGGGATTAGCGAAGCCCAAGGTGC

ACGTCGAGGTGCGGTAGGCCTCGTAAATARACCGCAAAARPATA

GTCGCAAACGACGAACAATACGCTTTAGCAGCTTAATAACCTGC

ATTTAGCCTTCGCGCTCCAGCTTCCGCTCGTARGACGGGGATAAC

GCGGAGTCAAACCAAAACGAGATCGTGTGGAAGCCACCGTTTGA

GGATCGAAGCACTAAATTGAATCAAACTAGCTTAARGTTTAGCGT

GTCTGTCCGCATGCTTAAGTGAAAT TARAGACGAGACTARAACGT
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-continued
GTAGTACTGAAGGTAGAGTAATTTCGGACGGGGGTTCAACTCCC

CCCAGCTCCACCA SEQ ID NO: 39

Haemophilus influenzae ttRNA

GGGGCUGAUUCUGGAUUCGACGGGAUUAGCGARGCCCAAGGU

GCACGUCGAGGUGCGGUAGGCCUCGUAAAUAARCCGCARALAAA
AUAGUCGCAAACGACGAACAAUACGCUUUAGCAGCUUAAUAAC
CUGCAUUUAGCCUUCGCGCUCCAGCUUCCGCUCGUAAGACGGG
GAUAACGCGGAGUCAAACCAARACGAGAUCGUGUGGAAGCCAC
CGUUUGAGGAUCGAAGCACUAAAUUGAAUCAAACUAGCUURA

GUUUAGCGUGUCUGUCCGCAUGCUUAAGUGAARUUARAAGACG

AGACUAAACGUGUAGUACUGAAGGUAGAGUAAUUUCGGACGG

GGGUUCAACUCCCCCCAGCUCCACCA SEQ ID NO: 40

Helicobacter pylori (ATCC 43504) ssrA, Internal Partial

SEQ ID NO:
AGATTTCTTGTCGCGCAGATAGCATGCCAAGCGCTGCTTGTAAA

ACAGCAACAAAAATAACTGTAAACAACACAGATTACGCTCCAGC
TTACGCTAAAGCTGCGTGAGTTAATCTCCTTTTGGAGCTGGACTG
ATTAGAATTTCTAGCGTTTTAATCGCTCCATAACCTTAAGCTAGA
CGCTTTTAAAAGGTGGTTCGCCTTTTAAACTAAGRAACAAGAAC
TCTTGAAACTATCTTAAGGT TTTAGAAAGTTGGACCAGAGCTAGT
TTTAAGGCTAAAAACTAACCAATTTTCTAAGCATTGTAGAAGTTT

GTGTTTAGGGCAAGATTTTTGGACTGGG

41

Helicobacter pylori (ATCC 43504) tmRNA, Internal Partial

SEQ ID NO:
AGAUUUCUUGUCGCGCAGAUAGCAUGCCAAGCGCUGCUUGUAA

AACAGCAACAAAAAUAACUGUAAACAACACAGAUUACGCUCCA
GCUUACGCUARAGCUGCGUGAGUUAAUCUCCUUUUGGAGCUG
GACUGAUUAGAAUUUCUAGCGUUUUAAUCGCUCCAUAACCUU
AAGCUAGACGCUUUUAAAAGGUGGUUCGCCUUUURAACUAAG
AAACAAGAACUCUUGAAACUAUCUUAAGGUUUUAGAAAGUUG
GACCAGAGCUAGUUUUAAGGCUAAAAACUAACCAAUUUUCUA
AGCAUUGUAGAAGUUUGUGUUUAGGGCAAGAUUUUUGGACUG
GG

Helicobacter pylori (strain 26695) ssrA

SEQ ID NO:
GGGGCTGACTTGGATTTCGACAGATTTCTTGTCGCACAGATAGC

ATGCCAAGCGCTGCTTGTAAAACAGCAACAAARATAACTGTARAA
CAACACAGATTACGCTCCAGCTTACGCTAAAGCTGCGTGAGTTA

ATCTCCTTTTGGAGCTGGACTGATTAGAATTTCTAGCGTTTTAAT

42

43

10

15

20

25

30

35

40

45

50

55

60

16

-continued

CGCTCCATAACCTTAAGCTAGACGCTTTTARAAAGGTGGTTCGCCT

TTTAAACTAAGAAACAAGAACTCTTGAAACTATCTCAAGGTTTT

AGAAAGTTGGACCAGAGCTAGTTTTAAGGCTAAAARAACCAACCA

ATTTTCTAAGCATTGTAGAAGTTTGTGTTTAGGGCAAGATTTTTG

GACTGGGGTTCGATTCCCCACAGCTCCACCA

Helicobacter pylori (Strain 26695) tmRNA

SEQ ID NO:

GGGGCUGACUUGGAUUUCGACAGAUUUCUUGUCGCACAGAUA

GCAUGCCAAGCGCUGCUUGUARAACAGCAACARARAUAACUGU

ARACAACACAGAUUACGCUCCAGCUUACGCUARAGCUGCGUGA

GUUAAUCUCCUUUUGGAGCUGGACUGAUUAGAARUUUCUAGCG

UUUUAAUCGCUCCAUAACCUUARAGCUAGACGCUUUUARARAGG

UGGUUCGCCUUUUAAACUAAGAAACAAGAACUCUUGAAACTUA

UCUCAAGGUUUUAGAAAGUUGGACCAGAGCUAGUUUUAAGGC

UAAAAAACCAACCAAUUUUCUAAGCAUUGUAGAAGUUUGUGU

UUAGGGCAAGAUUUUUGGACUGGGGUUCGAUUCCCCACAGCUC

CACCA

Klebsiella aerogenes (NCTC 9528) ssrA, Internal Partial

SEQ ID NO:
GGGATTCGCGAAACCCAAGGTGCATGCCGAGGGGCGGTTGGCCT

CGTAAARAGCCGCAAAARAATAGTCGCAAACGACGARAACTAC

GCTTTAGCAGCTTAATAACCTGCTAAGAGCCCTCTCTCCCTAGCT

TCCGCTCCTAAGACGGGGAATAAAGAGAGGTCAARCCCAARAG

AGATCGCGTGGAAGCCCTGCCTGGGGTTGAAGCGTTAAAACTAA

TCAGGCTAGTTTGTCAGTGGCGTGTCCGTCCGCAGCTGGCCAGC

GAATGTAAAGACTGGACTAAGCATGTAGTGCCGAGGATGTAGGA

ATTTC

SEQ ID NO:

GGGAUUCGCGAAACCCAAGGUGCAUGCCGAGGGGCGGUUGGLCT

UCGUAAAAAGCCGCAAAAAAAUAGUCGCAAACGACGAARACU

ACGCUUUAGCAGCUUAAUAACCUGCUAAGAGCCCUCUCUCCCU

AGCUUCCGCUCCUAAGACGGGGAAUAAAGAGAGGUCAAACCCA

AAAGAGAUCGCGUGGAAGCCCUGCCUGGGGUUGAAGCGUURA

AACUAAUCAGGCUAGUUUGUCAGUGGCGUGUCCGUCCGCAGCU

GGCCAGCGAAUGUAAAGACUGGACUAAGCAUGUAGUGCCGAG

GAUGUAGGAAUUUC

Lactobacillus lactis (NCTC 662) ssrA, Internal Partial

SEQ ID NO:
AAGCACAGTTCGAGCTTGAATTGCGTTTCGTAGGTTACGTCTACG

TTAAAACGTTACAGTTAAATATAACTGCTARAAACGAAAACARC

44

45

Klebsiella aerogenes (NCTC 9528) tmRNA, Internal Partial

46

47
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18

Listeria grayi ssrA, Internal Partial

TCTTACGCTTTAGCTGCCTAAAAACAGTTAGCGTAGATCCTCTCG
SEQ ID NO: 51
GCATCGCCCATETGCTCCGAGTAAGCGETCTCAAATTTAGTGCECAT 5 ACAGGGATAGGTCGAGCTTGAGT TGCGAGCCGGGGGGATCGGCC

ACGTTAAACTTTTCCGTCTGTAAAGTT TAAAAGAGATCAT CAGAC CGTCATCARCGTCARAGCCAATARTAACTGGCARACAARACAAC

AATTTAGCTTTCGCTGCCTAATAGCAGTCTGAATAGCTGATCCTC
TAGCGATACAGAATGCCTGTCACTCGGCAAGCTGTAAAGCGAAA

CGTGCATCACCCATGTGCTACGGTAAGGGTCTCACTTTTAAGTGG
CCTCARATGAGTTGACTATGAACGTAGATTTTTAAGTGTCGATGT 10
GTTACGCTGGCTTATCTCCGTCTGGGGCAAACGAGAAGAGCATA

e ATCAGACTAGCTAGATAGAGCCCTGACGCCGGGCAGACATCTAT
Lactobacillus lactis NCTC 662) tmRNA, Internal Partial GCGARRTCCARATACGGCARCTACGCTCGTAGATGCTCAAGTGE
15

CGATATTTCTGG
SEQ ID NO: 48
AAGCACAGUUCGAGCUUGAAUUGCGUUUCGUAGGUUACGUCU Listeria grayi tmRNA, Internal Partial

ACGUUAAAACGUUACAGUUAAAUAUAACUGCURAAAAACGARA

ACAACUCUUACGCUUUAGCUGCCUAAAAACAGUUAGCGUAGAU 20 SEQ ID NO: 52

. ACAGGGAUAGGUCGAGCUUGAGUUGCGAGCCGGGGGGAUCGG
CCUCUCGGCAUCGCCCAUGUGCUCGAGUAAGGGUCUCAAAUUTU CCCEUCAUCAACGUCAAAGCCAAUAAUAACUGECAAACARRAC
AGUGCGAUACCUUAAACUUUUCCGUCUGUARAGUUUARAAGR 5 AACAAUUUAGCUUUCGCUGCCUAAUAGCAGUCUGAAUAGCUG
GRUCAUCAGACUAGCGRUACAGRAUGCCUGUCACUCGECRAGC AUCCUCCGUGCAUCACCCAUGUGCUACGGUAAGGGUCUCACUU
UCUAAAGCCARACCUCARAUGAGUUGACURUGRACGUAGRUU UUAAGUGGGUUACGCUGGCUUAUCUCCGUCUGGGGCAAACGA
UUUAACUCUCCAUGUGUUY GAAGAGCAUAAUCAGACUAGCUAGAUAGAGCCCUGACGCCGGG

30

Legionella pneumophila ssrA, Internal Partial CAGACAUCUAUGCGARAUCCARAUACGGCAACUACGCUCGUAG

AUGCUCAAGUGCCGAUAUUUCUGG

SEQ ID NO: 49

GTGGGTTGCARAACCGGAAGTGCATGCCCAGARGGAGATCTCTC Listeria innocua ssrA, Internal Partial

35

GTAAATAAGACTCAATTAAATATAAATGCAAACGATGARAACTT
SEQ ID NO: 53

TGCTGGTGGGGARGCTATCGCTGCCTAATARGCACTTTAGTTAR ACAGGCATAGTTCCAGCTTCAGTTECCAGTCCEGCECATCETCC
ACCATCACTGTGTACTGGCCAATAAACCCAGTATCCCGTTCGACC TCGTTATCAACGTCAAAGC CAATAATAAC TCGCARACGAAAAACA

40
GRGCCCGCTTATCGGTATCGAATCAACGGTCATARGAGATAAGC ARACCTAGCTTTCRCTGCC TAATAAGCAGTAGCATAGCTGATCCT
TAGCGTCCTAATCTATCCCGGGT TATGGCGCGAAACTCAGGGAA CCGTGCATCGCCCATETEC TACCETAACCETCTCACTC TAAGTE
TCGCTGTGTATCATCCTGCCCGTCGGAGGAGCCACAGT TARATTC CECTACACTAGT TAAT CTCCGTCTEACETTAAAT AGAACACGCTT

45
ARRRGRCARGGCTATGCATGTAGAGCTARAGGCAGAGGACTTG AATCAGACTAGCTGAATGGAAGCCTGTTACCGCGCTCGATGTTTA
CGGACGCGG TGCGAAATGCTAATACGGTGACTACGCTCGTAGATATTCAAGTS

Legionella pneumophila tmRNA, Internal Partial CCGATATTTCTGE
50

Listeria innocua tmRNA, Internal Partial

SEQ ID NO: 50
GUGGGUUGCAAAACCGGAAGUGCAUGCCGAGARGGAGAUCUC
SEQ ID NO: 54

UCGUAAAUAAGACUCAAUUAAAUAUAAAUGCAAACGAUGAAA

ACAGGGAUAGUUCGAGCUUGAGUUGCGAGUCGGGGGGAUCGU

55
ACUUUGCUGGUGGGGAAGCUAUCGCUGCCUAAUAAGCACUUU CCUCGUUAUCAACGUCAARAGCCAAUAAUAACUGGCARAGARAA
AGUUAAACCAUCACUGUGUACUGGCCAAUAAACCCAGUAUCCC ACAAAACCUAGCUUUCGCUGCCUAAUAAGCAGUAGCAUAGCUG
GUUCGACCGAGCCCGCUUAUCGGUAUCGAAUCAACGGUCAUAA AUCCUCCGUGCAUCGCCCAUGUGCUACGGUAAGGGUCUCACUC
GAGAUAAGCUAGCGUCCUAAUCUAUCCCGGGUUAUGGCGCGAA o UAAGUGGGCUACACUAGUUAAUCUCCGUCUGAGGUUARAAUAG
ACUCAGGGARAUCGCUGUGUAUCAUCCUGCCCGUCGGAGGAGCC ARGAGCUUAAUCAGACUAGCUGAAUGGAAGCCUGUUACCGGG
ACAGUUAAAUUCAAAAGACAAGGCUAUGCAUGUAGAGCUARA CUGAUGUUUAUGCGAAAUGCUAAUACGGUGACUACGCUCGUA

65

GGCAGAGGACUUGCGGACGCGG

GAUAUUCAAGUGCCGAUAUUUCUGG
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Listeria monocytogenes (NCTC 7973) ssrA, Internal Partial

20

-continued

ARACCTAGCTTTCGCTGCCTAATAAGCAGTAGCATAGCTGATCCT

SEQ ID NO: 55

ACAGGGATAGTTCGAGCTTGAGT TGCGAGTCGEGEGGATCGTCC CCGIGCATCGCCCATGTGCTACGGTAAGGGTCTCACTCTAAGTG

TCGTTATCAACGTCAAAGCCAATAATAAC TGGCARAGARARACA GGCTACACTAGTTAATCTCCGTCTGAGGTTAAATAGAAGAGCTT

ARACCTAGCTTTCGCTGCCTAATAAGCAGTAGCATAGCTGATCCT ARTGRGACTAGCTGAATGGRAGCCTGTTACCGGGCTGATGTTTA

CCGTGCATCGCCCATGTGCTACGGTAAGGGTCTCACTC TARGTG TGCGARATGCTARTACGGTGRCTACGCTCGTAGATATT CAAGTG

10

GGCTACACTAGTTAATCTCCGTCTGGGGTTARATAGARGAGCTT CCGATATTTCTGG SEQ ID NO: 59

AATCAGACTAGCTGAATGGAAGCCTGTTACCGGGCCGATGTTTA Listeria murrayi tmRNA, Internal Partial
TGCGAAATGCTAATACGGTGACTACGC TCGTAGATATT TAAGTG

15 ACAGGGAUAGUUCGAGCUUGAGUUGCGAGUCGGGGGGAUCGU
CCGATATTTCTGG

CCUCGUUAUCAACGUCARAGCCARUAAUAACUGGCARAGARAA
Listeria monocytogenes (NCTC 7973) tmRNA, Internal Par-

tial ACAAAACCUAGCUUUCGCUGCCUAAUAAGCAGUAGCAUAGCUG

20 AUCCUCCGUGCAUCGCCCAUGUGCUACGGUAAGGGUCUCACUC

ACAGGGAUAGUUCGAGCUUGAGUUGCGAGUCGGGGGGAUCGU

CCUCGUUAUCAACGUCAAAGCCAAUAAUAACUGGCARAGARAA

ACAAAACCUAGCUUUCGCUGCCUAAUAAGCAGUAGCAUAGCUG

AUCCUCCGUGCAUCGCCCAUGUGCUACGGUAAGGGUCUCACUC

UAAGUGGGCUACACUAGUUAAUCUCCGUCUGGGGUUAAAUAG

AAGAGCUURAAUCAGACUAGCUGAAUGGAAGCCUGUUACCGGG

25

UAAGUGGGCUACACUAGUUAAUCUCCGUCUGAGGUUAARUAG

AAGAGCUUAAUGAGACUAGCUGAAUGGAAGCCUGUUACCGGG

CUGAUGUUUAUGCGAAAUGCUAAUACGGUGACUACGCUCGUA

GAUAUUCAAGUGCCGAUAUUUCUGG SEQ ID NO: 60

Listeria welshimeri ssrA, Internal Partial

CCGAUGUUUAUGCGAARUGCUAAUACGGUGACUACGCUCGUA 30 ACAGGGATAGTTCGAGCTTGAGTTCCCACTCGGCCCGATCATCC
CAUAUUUAAGUGCCGATAUTUCUGE SEQ 1D NO: 56 TCQTTATCAACGTCAAAGC CAATAATAACTCGCARACAAARACA
Listeria monocytogenes (NCTC 11994) ssrA, Internal Partial ARAACCTAGCTTTCGCTGCCTAATAAGCAGTAGCATAGCTGATCCT
» CCQTGOATCACCCATETCC TACGETAAGCETCTCACTC TAAGTG
CARAGCCAATARTAACTGGCARAGRARRACARRACCTAGCTTTC GCGCTACACTGGCTAATCTCCQTCTGACGTTAGTTGGAAGAGCTT
GCTGCCTAATAAGCAGTAGCATAGCTGATCCTCCGTGOATCGCT A AT OAGACTAGCTCAATCEAAGCCTGT TACCAERCCCATATTTA
CATGTGCTACGGTAAGGGTCTCACTCTAAGTGGGCTACACTAGTT 40

AATCTCCGTCTGGGGT TAAATAGAAGAGCTTAATCAGACTAGCT

GAATGGAAGCCTGTTACCGGGCCGATGTTTATGCGARATGCTAA

TGCGAAATGCTAATACGGTGACTACGCTCGTAGATATTTARAGTG

CCGATATTTCTGG SEQ ID NO: 61

Listeria welshimeri tmRNA, Internal Partial

TACGGTGACTACGCTCGTAGATATTT SEQ ID NO: 57 45
Listeria monocytogenes (NCTC 11994) tmRNA, Internal ACAGGGAUAGUUCGAGCUUGAGUUGCGAGUCGGGGGGAUCGU
Partial CCUCGUUAUCAACGUCARAGCCAAUAAUAACUGGCARAGARAL
50 ACAAAACCUAGCUUUCGCUGCCUAAUAAGCAGUAGCAUAGCUG
CAAAGCCAAUAAUAACUGGCAAAGAAAAACAARACCUAGCUU
AUCCUCCGUGCAUCGCCCAUGUGCUACGGUAAGGGUCUCACUC
UCGCUGCCUAAUAAGCAGUAGCAUAGCUGAUCCUCCGUGCAUC
UAAGUGGGCUACACUGGCUAAUCUCCGUCUGAGGUUAGUUGG
GCCCAUGUGCUACGGUAAGGGUCUCACUCUAAGUGGGCUACAC
AAGAGCUUAAUCAGACUAGCUGAAUGGAAGCCUGUUACCGGG
55

UAGUUAAUCUCCGUCUGGGGUUAAAUAGAAGAGCUUAAUCAG

ACUAGCUGAAUGGAAGCCUGUUACCGGGCCGAUGUUUAUGCG

AAAUGCUAAUACGGUGACUACGCUCGUAGAUAUUU

CCGAUGUUUAUGCGAAAUGCUAAUACGGUGACUACGCUCGUA

GAUAUUUAAGUGCCGAUAUUUCUGG SEQ ID NO: 62

Marinobacter hydrocarbonoclasticus ssrA, Internal Partial

SEQ ID NO: 58 60
ljsknuarnurraylssnA,InIenJalParUal GCCGGTGACGAACCCTTGGGTGCATGCCGAGATGGCAGCGAATC
TCGTAAATCCAAAGCTGCAACGTAATAGTCGCAARCGACGAAAA
ACAGGGATAGTTCGAGCTTGAGT TGCGAGTCGGGGGGATCGTCC
65 CTACGCACTGGCGGCGTAAGCCGTTCCAGTCGTCCTGGCTGAGG

TCGTTATCAACGTCAAAGCCAATAATAACTGGCARAGAAARACA



Marinobacter hydrocarbonoclasticus tnRNA, Internal Par-

tial
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CGCCTATAACTCAGTAGCAACATCCCAGGACGTCATCGCTTATA

GGCTGCTCCGTTCACCAGAGCTCACTGGTGTTCGGCTAAGATTAA

AGAGCTCGCCTCTTGCACCCTGACCTTCGGGTCGCTTGAGGTTAA

ATCAATAGAAGGACACTAAGGATGTAGACCTCAAGGCCTAGTGC

TGGCGGACGCGG SEQ ID NO: 63

GCCGGUGACGAACCCUUGGGUGCAUGCCGAGAUGGCAGCGAAT

CUCGUAAAUCCAAAGCUGCAACGUAAUAGUCGCARACGACGAA

AACUACGCACUGGCGGCGUAAGCCGUUCCAGUCGUCCUGGCUG

AGGCGCCUAUAACUCAGUAGCAACAUCCCAGGACGUCAUCGCU

UAUAGGCUGCUCCGUUCACCAGAGCUCACUGGUGUUCGGCUAA

GAUUAAAGAGCUCGCCUCUUGCACCCUGACCUUCGGGUCGCUU

GAGGUUAAAUCAAUAGAAGGACACUAAGCAUGUAGACCUCAA

GGCCUAGUGCUGGCGGACGCGG SEQ ID NO: 64

Mycobacterium avium ssrA, Internal Partial

TTCGCGCATCGAAT CAAGGGAAGCGTGCCGGTGCAGGCAACTGA

CCACCGTAAGCGTCGTTGCAAATAGATAAGCGCCGATTCACATC

AGCGCGACTTACCTCTCGCTGCCTAAGCGACAGCTAGTCCGTCA

GCCCGGGAACGCCCTCGACCCGGAGCCTGGCGTCAGCTAGAGGS

ATCCACCGATGAGTTCGGTCGCGGGACTCATCGGGACACCRACA

GCGACTGGGATCGTCATCCTGGCTTGTTCGCGTGACCAGGAGAT

CCGAGTAGAGGCATAGCGAACTGCGCACGGAGAAGCCTTGAGG

GAATGCCGTAGAACCCGGGTTCGATTCCCAA SEQ ID NO: 65

Mycobacterium avium tmRNA, Internal Partial

UUCGCGCAUCGAAUCAAGGGAAGCGUGCCGGUGCAGGCAACUG

ACCACCGUAAGCGUCGUUGCAAAUAGAUAAGCGCCGAUUCACA

UCAGCGCGACUUACCUCUCGCUGCCUAAGCGACAGCUAGUCCG

UCAGCCCGGGAACGCCCUCGACCCGGAGCCUGGCGUCAGCUAG

AGGGAUCCACCGAUGAGUUCGGUCGCGGGACUCAUCGGGACAC

CAACAGCGACUGGGAUCGUCAUCCUGGCUUGUUCGCGUGACCA

GGAGAUCCGAGUAGAGGCAUAGCGAACUGCGCACGGAGAAGCC

UUGAGGGAAUGCCGUAGAACCCGGGUUCGAUUCCCAA

SEQ ID NO: 66

Mycobacterium bovis ssrA, Internal Partial

TTCGCGCATCGAATCAAGGGAAGCGTGCCGGTGCAGGCAAGAG

ACCACCGTAAGCGTCGTTGCGACCAAATAAGCGCCGATTCACAT

CAGCGCGACTACGTCTCGCTGCCTAAGCGACGGCTAGTCTGTCA
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GACCGGGAACGCCCTCGGCCCGGACCCTGGCATCAGCTAGAGGG
ATCCACCGATGAGTCCGGTCGCGGGACTCCTCGGGACAACCACA
GCGACTGGGATCGTCATCTCGGCTAGTTCGCGTGACCGGGAGAT
CCGAGCAGAGGCATAGCGAACTGCGCACGGAGAAGCCTTGAGG

GAATGCCGTAGG SEQ ID NO: 67

Mycobacterium bovis tmRNA, Internal Partial

UUCGCGCAUCGAAUCAAGGGAAGCGUGCCGGUGCAGGCAAGAG

ACCACCGUAAGCGUCGUUGCGACCAAAUAAGCGCCGAUUCACA

UCAGCGCGACUACGUCUCGCUGCCUAAGCGACGGCUAGUCUGU

CAGACCGGGAACGCCCUCGGCCCGGACCCUGGCAUCAGCUAGA

GGGAUCCACCGAUGAGUCCGGUCGCGGGACUCCUCGGGACAAC

CACAGCGACUGGGAUCGUCAUCUCGGCUAGUUCGCGUGACCGG

GAGAUCCGAGCAGAGGCAUAGCGAACUGCGCACGGAGAAGCCU

UGAGGGAAUGCCGUAGG SEQ ID NO: 68

Mycobacterium leprae sstA

GGGGCTGAAAGGTTTCGACTTCGCGCATCGAATCAAGGGAAGCG

TGCCGGTGCAGGCAAGAGACCACCGTAAGCGTCGTTGCAGCAAT

ATAAGCGCCGATTCATATCAGCGCGACTATGCTCTCGCTGCCTAA

GCGATGGCTAGTCTGTCAGACCGGGAACGCCCTCGTCCCGGAGT

CTGGCATCAGCTAGAGGGATCTACCGATGGGT TCGGTCGCGGGA

CTCGTCGGGACACCAACCGCGACTGGGATCGTCATCCTGGCTAG

TTCGCGTGATCAGGAGATCCGAGTAGAGGCATAGCGAACTACGC

ACGGAGAAGCCTTGAGGGARATGCCGTAGGACCCGGGTTCGATT

CCCGGCAGCTCCACCA SEQ ID NO: 69

Mycobacterium leprae tnRNA

GGGGCUGAAAGGUUUCGACUUCGCGCAUCGAAUCRAAGGGARG

CGUGCCGGUGCAGGCAAGAGACCACCGUAAGCGUCGUUGCAGC

ARUAUAAGCGCCGAUUCAUAUCAGCGCGACUAUGCUCUCGCUG

CCUAAGCGAUGGCUAGUCUGUCAGACCGGGARACGCCCUCGUCC

CGGAGCCUGGCAUCAGCUAGAGGGAUCUACCGAUGGGUUCGGU

CGCGGGACUCGUCGGGACACCAACCGCGACUGGGAUCGUCAUC

CUGGCUAGUUCGCGUGAUCAGGAGAUCCGAGUAGAGGCAUAG

CGAACUACGCACGGAGAAGCCUUGAGGGAARUGCCGUAGGACC

CGGGUUCGAUUCCCGGCAGCUCCACCA SEQ ID NO: 70

60 Mycobacterium paratuberculosis sstA, Internal Partial

TTCGCGCATCGAATCAAGGGAAGCGTGCCGGTGCAGGCAACTGA

CCACCGTAAGCGTCGTTGCAAATAGATAAGCGCCGATTCACATC

AGCGCGACTTACCTCTCGCTGCCTAAGCGACAGCTAGTCCGTCA
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GCCCGGGAACGCCCTCGACCCGGAGCCTGGCGTCAGCTAGAGGG
ATCCACCGATGAGTTCGGTCGCGGGACTCATCGGGACACCRACA
GCGACTGGGATCGTCATCCTGGCTTGTTCGCGTGACCAGGAGAT

CCGAGTAGAGGCATAGCGAACTGCGCACGGAGAAGCCTTGAGG

GAATGCCGTAGAACCCGGGTTCGATTCCCAA SEQ ID NO: 71

Mycobacterium paratuberculosis tmRNA, Internal Partial

UUCGCGCAUCGAAUCAAGGGAAGCGUGCCGGUGCAGGCAACUG

ACCACCGUAAGCGUCGUUGCAAAUAGAUAAGCGCCGAUUCACA

UCAGCGCGACUUACCUCUCGCUGCCUAAGCGACAGCUAGUCCG

UCAGCCCGGGAACGCCCUCGACCCGGAGCCUGGCGUCAGCUAG

AGGGAUCCACCGAUGAGUUCGGUCGCGGGACUCAUCGGGACAC

CAACAGCGACUGGGAUCGUCAUCCUGGCUUGUUCGCGUGACCA

GGAGAUCCGAGUAGAGGCAUAGCGAACUGCGCACGGAGAAGCC

UUGAGGGAAUGCCGUAGAACCCGGGUUCGAUUCCCAA

SEQ ID NO: 72

Mycobacterium tuberculosis sstA

GGGGCTGAACGGTITCGACI TCGCGCATCGAATCAAGGGAAGCG

TGCCGGTGCAGGCAAGAGACCACCGTAAGCGTCGTTGCGACCAA

ATAAGCGCCGATTCACATCAGCGCGACTACGCTCTCGCTGCCTA

AGCGACGGCTAGTCTGTCAGACCGGGAACGCCCTCGGCCCGGAC

CCTGGCATCAGCTAGAGGGATCCACCGATGAGT CCGGTCGCGGG

ACTCCTCGGGACAACCACAGCGACTGGGATCGTCATCTCGGCTA

GTTCGCGTGACCGGGAGATCCGAGCAGAGGCATAGCGAACTGCG

CACGGAGAAGCCTTGAGGGAATGCCGTAGGACCCGGGTTCGATT

CCCGGCAGCTCCACCA SEQ ID NO: 73

Mycobacterium tuberculosis tnRNA

GGGGCUGAACGGUUUCGACUUCGCGCAUCGAAUCAAGGGAAGC

GUGCCGGUGCAGGCAAGAGACCACCGUARGCGUCGUUGCGACC

ARAUAAGCGCCGAUUCACAUCAGCGCGACUACGCUCUCGCUGC

CUAAGCGACGGCUAGUCUGUCAGACCGGGARACGCCCUCGGCCC

GGACCCUGGCAUCAGCUAGAGGGAUCCACCGAUGAGUCCGGUC

GCGGGACUCCUCGGGACAACCACAGCGACUGGGAUCGUCAUCU

CGGCUAGUUCGCGUGACCGGGAGAUCCGAGCAGAGGCAUAGCG

AACUGCGCACGGAGAAGCCUUGAGGGAAUGCCGUAGGACCCGG

GUUCGAUUCCCGGCAGCUCCACCA SEQ ID NO: 74

Mycoplasma capricolumn sstA

GGGGATGTCATGGATTTGACAGGATATCTTTAGTACATATAAGC

AGTAGTGTTGTAGACTATAAATACTACTAGGITIAAAAAAACGC
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ARATAAAAACGAAGAAACTTTTGAAATGCCAGCATTTATGATGA

ATAATGCATCAGCTGGAGCAAACTTTATUTTTGCTTAATAACTAC
TAGTTTAGTTATAGTATTTCACGAATTATAGATATTTTAAGCTTT
ATTTATAACCGTATTACCCAAGCTTAATAGAATATATGAT TGCAA
TAAATATATTTGAAATCTAATTGCAAATGATATTTAACCTTTAGT
TRAATTTTAGTTAAATATTTTAATTAGAAAATTAACTAAACTGTAG
ARAAGTATGTATTAATATATCTTGGACGCGAGTTCGATTCTCGCCA

TCTCCACCA SEQ ID NO: 75

Mycoplasma capricolumn tmRNA

GGGGAUGUCAUGGAUUUGACAGGAUAUCUUUAGUACAUAUAA
GCAGUAGUGUUGUAGACUAUAAAUACUACUAGGUUUAAAAAA
ACGCAAAUAAAAACGAAGAAACUUUUGAAAUGCCAGCAUUUA
UGAUGAAUAAUGCAUCAGCUGGAGCAAACUUUAUGUUUGCUU
AAUAACUACUAGUUUAGUUAUAGUAUUUCACGAAUUAUAGAU
AUUUUAAGCUUUAUUUAUAACCGUALTUACCCAAGCUUAAUAG
AAUAUAUGAUUGCAAUAAAUAUAUUUGAAAUCUAAUUGCAAA
UGAUAUUUAACCUUUAGUUAAUUUUAGUUAAAUAUUUUAAUU
AGAAAAUUAACUAAACUGUAGAAAGUAUGUAUUAAUAUAUCU

UGGACGCGAGUUCGAUUCUCGCCAUCUCCACCA SEQ ID NO: 76

Mycoplasma genitalium (ATTC 33530, #1) ssrA

GGGGATGTTTTGGGTTTGACATAATGCTGATAGACARACAGTAG
CATTGGGGTATGCCCCTTACAGCGCTAGGTTCAATAACCGACAA
AGAAAATAACGAAGTGTTGGTAGAACCAAATI TGATCATTAACC
ARCAAGCAAGTGTTAAGCTTTGCTTTTGCATAAGTAGATACTAAA
GCTACAGCTGGTGAATAGT CATAGT TTGCTAGCTGTCATAGT TTA
TGACTCGAGGTTAAATCGTTCAATTTAACCTT TARARAATAGAACT
TGTTGTTTCCATGATTGTTTTGTGATCAATTGGARACAAGACARAA
AATCCACAAAACTAAAATGTAGAAGCTGTTTGTTGTGTCCTTTAT

GGAAACGGGTTCGATTCCCGTCATCTCCACCA SEQ ID NO: 77

Mycoplasma genitalium (ATTC 33530, #1) tmRNA

GGGGAUGUUUUGGGUUUGACAUAAUGCUGAUAGACARAACAGU
AGCAUUGGGGUAUGCCCCUUACAGCGCUAGGUUCAAUAACCGA
CRAAAGAAAAUAACGAAGUGUUGGUAGAACCAAAUUUGAUCAU
UAACCAACAAGCAAGUGUUAACUUUGCUUUUGCAUAAGUAGA
UACUAAAGCUACAGCUGGUGAAUAGUCAUAGUUUGCUAGCUG
UCAUAGLTUUAUGACUCGAGGUUAAAUCGUUCAAUUUAACCUU
UAARAAUAGAACUUGUUGUUUCCAUGAUUGUUUUGUGAUCAA

UUGGAAACAAGACAAAAAUCCACAAAACUAAAAUGUAGARAGC
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UGUUUGUUGUGUCCUUUAUGGAAACGGGUUCGAUUCCCGUCA

UCUCCACCA SEQ ID NO: 78

Mycoplasma genitalium (ATTC 33530, 2) tmRNA, Inter- 5

nal Partial

ACATAATGCTGATAGACAAACAGTAGCATTGGGGTATGCCCCTT
ACAGCGCTAGGTTCAATAACCGACAAAGAAAATAACGAAGTGTT
GGTAGATCCARATTTGATCATTAACCAACAAGCAAGTGTTAACT
TTGCTTTTGCATAAGTAGATACTAAAGCTACAGCTGGTGAATAGT
CATAGTTTGCTAGCTGTCATAGTTTATGACTCGAGGTTAAATCGT
TCAATTTAACCTTTAAAAATAGAACTTGTTGTTITCCATGATTGTT
TTGTGATCAATTGGAAACAAGACAAAAATCCACARAACTARAAT
GTAGAAGCTGTTTGTTGTGTCCTTTATGGAAACGGGTTC

SEQ ID NO: 79

Mycoplasma genitalium (ATTC 33530, #2) tmRNA, Internal

Partial

ACAUAAUGCUGAUAGACAAACAGUAGCAUUGGGGUAUGCCCC
UUACAGCGCUAGGUUCAAUAACCGACAAAGARAAUAACGAAG
UGUUGGUAGAUCCAAAUUUGAUCAUUAACCAACAAGCAAGUG
UUAACUUUGCUUUUGCAUAAGUAGAUACUAAAGCUACAGCUG
GUGAAUAGUCAUAGUUUGCUAGCUGUCAUAGUUUAUGACUCG
AGGUUAAAUCGUUCAAUUUAACCUUUAAAAAUAGAACUUGUU
GUUUCCAUGAUUGUUUUGUGAUCAAUUGGAAACAAGACAARA
AUCCACAAAACUAAAAUGUAGAAGCUGUUUGUUGUGUCCUUU
AUGGAAACGGGUUC SEQ ID NO: 80

Mycoplasma Preumophila ssrA

GGGGATGTAGAGGTTTTGACATAATGTTGAAAGGAARACAGT TG
CAGTGGGGTATGCCCCTTACAGCTCTAGGTATAATAACCGACAA
AAATAACGACGAAGTTTTGGTAGATCCAATGTTGATCGCTAACC
AACAAGCAAGTATCAACTACGCTTTCGCTTAGAACATACTAAAG
CTACACGAATTGAATCGCCATAGTTTGGTTCGTGTCACAGTTTAT
GGCTCGGGGTTAACTGGTTCAACTTAATCCTTAAAT TATGAACTT
ATCGTITACTTGTITGTCTTATGATCTAAAGTAAGCGAGACATTA
AAACATAAGACTAAACTGTAGAAGCTGTTTTACCAATCCTTTATG
GAAACGGGITCGATTCCCGTCATCTCCACCA SEQ ID NO: 81

Mycoplasma pneumophila tnRNA

GGGGAUGUAGAGGUUUUGACAUAAUGUUGAAAGGAAAACAGU
UGCAGUGGGGUAUGCCCCUUACAGCUCUAGGUAURAUAACCGA
CAAAARAUAACGACGAAGUUUUGGUAGAUCCAAUGUUGAUCGC
UAACCAACAAGCAAGUAUCAACUACGCUUUCGCUUAGAACAUA

CUAAAGCUACACGAAUUGAAUCGCCAUAGUUUGGUUCGUGUC
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ACAGUUUAUGGCUCGGGGUUAACUGGUUCAACUUAAUCCUUA
AAUUAUGAACUUAUCGUUUACUUGUUUGUCUUAUGAUCUARA
GUAAGCGAGACAUUAAAACAUAAGACUAAACUGUAGAAGCUG
UUUUACCAAUCCUUUAUGGAAACGGGUUCGAUUCCCGUCAUCU

CCACCA SEQ ID NO: 82

Neisseria gonorrhoeae (ATCC 19424) ssrA, Internal Partial

GGGGETTGCGAAGCAGATGCGGGCATACCGGGGTCTCAGATTCC

CGTAAAACACTGAATTCAAATAGTCGCAAACGACGARACTTACG

CTTTAGCCGCTTAAGGCTAGCCGTTGCAGCAGTCGGTCAATGGG

CTGTGTGGCGAAAGCCACCGCAACGTCATCTTACATTGACTGGTT

TCCAGCCGGGTTACTTGGCAGGARATAAGACT TARGGTAACTGG

TTTCCAAAAGGCCTGTIGGTCGGCATGATGGARAATAAGATTTTC

APATAGACACAACTAAGTATGTAGAACGCTTTGTAGAGGACTTT

CGGACGGGG SEQ ID NO: 83

Neisseria gonorrhoeae (ATCC 19424) tmRNA, Internal Par-

tial

GGGGGUUGCGAAGCAGAUGCGGGCAUACCGGGGUCUCAGATUU
CCCGUAAAACACUGAAUUCAAAUAGUCGCARACGACGAAACUU
ACGCUUUAGCCGCUUAAGGCUAGCCGUUGCAGCAGUCGGUCAA
UGGGCUGUGUGGCGAAAGCCACCGCAACGUCAUCUUACAUUGA
CUGGUUUCCAGCCGGGUUACUUGGCAGGAAAUAAGACUUARG
GUAACUGGUUUCCAAAAGGCCUGUUGGUCGGCAUGAUGGARAA
UAAGAUUUUCAAAUAGACACAACUAAGUAUGUAGAACGCUUU

GUAGAGGACUUUCGGACGGGG SEQ ID NO: 84

Neisseria gonorrhoeae (FA 1090) sstA

GGGGGCGACCTTGGTTTCGACGGGGGT TGCGAAGCAGATGCGGG
CATACCGGGGTCTCAGATTCCCGTAAAACACTGAATTCAAATAG
TCGCAAACGACGAAACTTACGCTTTAGCCGCT TARAGGCTAGCCG
TTGCAGCAGTCGGT CAATGGGCTGTGTGGTGAAAGCCACCGCAA
CGTCATCTTACATTGACTGGT TTCCAGCCGGGTTACTTGGCAGGA
AATAAGACTTAAGGTAACTGGTTTCCAAAAGGCCTGTTGGTCGG
CATGATGGAAATAAGATTTTCAAATAGACACAACTAAGTATGTA
GAACGCTTTGTAGAGGACT TTCGGACGGGGGTTCGATTCCCCCC

GCCTCCACCA SEQ ID NO: 85
Neisseria gonorrhoeae (FA 1090) tmRNA

SEQ ID NO:
GGGGGCGACCUUGGUUUCGACGGGGGUUGCGAAGCAGAUGCG

GGCAUACCGGGGUCUCAGAUUCCCGUAAAACACUGAAUUCARA

86
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AUAGUCGCAAACGACGAAACUUACGCUUUAGCCGCUUAAGGC

SEQ ID NO: 90

UAGCCGUUGCAGCAGUCGGUCARUGGGCUQUGUGGUGARRGC GGGUCCGUCGEUUUCGACAGGUUGGCGARCGCUACTCUGUGA

TTGGACAGCAGTTCGACTCTGCTCGATCCACCA

5
CACCGCAACGUCAUCUUACAUUGACUGGUUUCCAGCCGCEUT JUCAGGUCCAGAGUGAG CUCCUCUGCARAYCAAGECTCAR
ACUUGGCAGGAAAUAAGACUUAAGGUAACUGGUUUCCARRAG A CARAAGUARAUGCGAAAAC AUCGUUARATUUGCTCGUARG
GCCUGUUGGUCGGCRUGAUGGARAUAAGAUUUUCARAUAGAC GACGUCUAGUAGCUGCCUAARUAGCCUCUUUCAGGUUCGAGE
10
ACAACUAAGUAUGUAGAACGCUUUGUAGAGGACUUUCGGACG SUCUUCEEULTUGACT CCGUU AAGGACUGARGAC CARCCECC
GGGGUUCGRUUCCCCCCGCCUCCACCA AACGGAUGCUCUAGCAAUGUUCUCUGGUUGGCUUGCUAGCUA
Neisseria meningitidis sstA AGAUUUAAUCAGAGCAUCCURACGUUCGGGAUAAUGAACGAUU
15
CCCGCCUUGAGGGUCAGARAGGCUARACCUGUGAAUGAGCGE
SEQ ID NO: 87
GOGEGCEACCTTEETTTCCACGAGACTTCCCARGCAGATECEAT R ———————
CATACCGCGETCTCAGATTCCCGTAAAACACTCAAT TCAAATACG JCCACCA
20
TCGCARACGACGAAACTTACGCTTTACCCGCTTAAGEC TAGCCE Odontella sinensis (diatom) Chloroplast sstA
TTGCACCAGTCGET CAATAEACTGTGTGECCARACC CACCGOAR
COTCATCTTACATTGACTGETTTCCTGCCGCGTTAT TTCGCAGE SEQ ID NO: 91
GGGGCTGACTTGGTTTCGACATTTARARATTGTTACAGTATGA
ARATGACATTTAAGCTAACTGATTTCCARAAGGCCTATTGCTCS 25
TGCAGGTCGARGTTTCTAATC TTCGTARARAAAGAGARATTTA
GCATGATGGAAATAAGATTTTCAAATAGACACAACTAAGTATGT
TAATAAATGCTAATAATTTAATTTCTTCTGTGTT TARAAGTTT
AGAACGCTTTCTAGAGCACTTTCACACCECECTTCCATTCCCCC
ATCAACTAAGCARAATAGTTTAAATTTAAGTTTTGCTGTTTAR
CGCCTCCACCA 30
GTTTTATGCACATTTAATGATCTAGTAAATAACTTTGTTCGCT
Ce . e
Neisseria meningitidis tmRNA ATAATTTATATTTATAACTAGACTTTTGTCTTTI TTATAGTTT
SE ID NO: 88 AGAATAACTTTATCATTTCAAACCTCGTTCCATCTAGTTGAAC
GGGGECGACCUUGGUUUCGACGGEGGUUGCGAAGCAGATGCG 35
TAAACCTGTGAACGAATACTATAATAAAATTT TAGATGGACGT
GGCAUACCGGEGUCUCAGAUTCCCGUARAAACACTGAATUCAA
GGGTTCGACTCCCATCAGCTCCACCA
AUAGUCGCAAACGACGARACUUACGCUUUAGCCGCUUARAGGT .
Odontella sinensis (Diatom) Chloroplast tmRNA
UAGCCGUUGCAGCAGUCGGUCAAUGGGCUGUGUGGCGARAGC 40
CACCGCAACGUCAUCUUACAUUGACUGGUUUCCUGCCGGEUY SEO ID NO: 92
GGGGCUGACUUGGUUUCGACALTUUAARARUUGUUACAGUAUG
AUUUGGCAGGAAAUGAGAUUUAAGGUAACUGGUUUCCARARG
AUGCAGGUCGAAGUUUCUAAUCUUCGUARARARAGAGAAAUTY
GCCUGUUGGUCGGCAUGAUGGARAUAAGAUUUUCAAAUAGAC us
UAUAAUAAAUGCUAAUARUUUAAUUUCUTUCUGUGUUTUARAR
ACAACUAAGUAUGUAGAACGCUUUGUAGAGGACUUUCGGACG
GUUUAUCAACUAAGCAAARUAGUTUUAAAUUUAAGUTTUTGGC
GGEGUUCGAUTCCCCCCGCCUCCACCA
UGUUUAAGUUUUAUGC ACAUUUAAUGAUCUAGUARAUAACTUY
Nostoc muscorum PCC7120 ssrA 50
GUUCGCUAUAAUUUAUAUUUAUAACUAGACUUTUGUCUUUUUY
SEQ ID NO: 89 AUAGUUUAGAAUAACULTUAUCAUUUCARACCUCGUTUCCAUC
GGGTCCGTCGET TTCGACAGGTTGGCGAACGCTACTCTGTGATT
UAGUUGAACUAAACCUGUGAACGAAUACUAUAAUAAAAUUUTY
CAGGTCGAGAGTGAGTCTCCTCTGCAAATCARGGCT CARAACAR
55 UAGAUGGACGUGGGUUCGACUCCCAUCAGCUCCACCA
AAGTAAATGCGAATAACATCGTTAAATTTGCTCGTAAGGACGCT
Porphyra purpureum (Red Alga) Chloroplast ssrA
CTAGTAGCTGCCTAAATAGCCTCTTTCAGGTTCGAGCGTCTTCG
GTTTGACTCCGT TAAGGACTGAAGACCAACCCCCAACGGATGCT
6 SEQ ID NO: 93
CTAGCAATGTTCTCTGGTTGGCT TGCTAGCTARGATTTAATCAG GCGGCTGCAAGGTTTCTAGATTGTGAAAARRCARRTATATGARR
AGCATCCTACGTTCGGGATAATGAACGATTCCCGCCTIGAGEGT GTAAAACGAGCTCATTAI TAGAGCTTTTAGTTAARTAAATGCAG
CAGAAAGGCTAAACCTGTGAATGAGCGGGAGETCAATACCCAAT ARRATRAATATTATTGCTTTTTCTCGAARATTAGCTGTTGCATAA
65 ATAGTCTCAATTTTTGTAATTCGAAGTGATAGACTCTTATACAC
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TACGAATATTCTGTTAGAGTTGCTCTTAATAARAGARARGTAAA

AAAATACAAATTCTTATGTTTTTTACCTGAATTGATTCAATTTA
AGGTTAGTATTTTTTGATTTTTACAATGGACGTGGGTTCAAGTC

CCACCAGCTCCACCA

Porphyra purpureum (Red Alga) Chloroplast tmRNA

SEQ ID NO:
GGGGCUGCAAGGUUUCUACAUUGUGAAAARACAAAUAUAUGA

AAGUAAAACGAGCUCAUUAUUAGAGCUUUUAGUUAAAUAAATU
GCAGAAAAUAAUAUUAUUGCUUUUUCUCGAAAAUUAGCUGUU
GCAUAAAUAGUCUCAAUUUUUGUAAUUCGAAGUGAUAGACUC
UUAUACACUACGAAUAUUCUGUUAGAGUUGCUCUUAAUAARA
GAAAAGUAAAAAAAUACAAAUUCUUAUGUUUUUUACCUGAAU
UGAUUCAAUUUAAGGUUAGUAUUUUUUGAUUUUUACAAUGGA

CGUGGGUUCAAGUCCCACCAGCUCCACCA

Porphyromonas gingivalis sstA

SEQ ID NO:
GGGGCTGACCGGCTTTGACAGCGTGATGAAGCGGTATGTAAGCA

TGTAGTGCGTGGGTGGCTTGCACTATAATCTCAGACATCARARG
TTTAATTGGCGAAAATAACTACGCTCTCGCTGCGTAATCGAAGA
ATAGTAGATTAGACGCTTCATCGCCGCCARAGTGGCAGCGACGA
GACATCGCCCGAGCAGCTTTTTCCCGAAGTAGCTCGATGGTGCG
GTGCTGACAAATCGGGAACCGCTACAGGATGCTTCCTGCCTGTG
GTCAGATCGAACGGAAGATAAGGATCGTGCATTGGGTCGTTTCA
GCCTCCGCTCGCTCACGAAAATTCCAACTGARACTAAACATGTA
GAAAGCATATTGATTCCATGTTTGGACGAGGGTTCAATTCCCTC

CAGCTCCACCA

Porphyromonas gingivalis tmRNA

SEQ ID NO:

GGGGCUGACCGGCUUUGACAGCGUGAUGAAGCGGUAUGUAAG

CAUGUAGUGCGUGGGUGGCUUGCACUAUAAUCUCAGACAUCA

AAAGUUUAAUUGGCGAAAAUAACUACGCUCUCGCUGCGUAAU

CGAAGAAUAGUAGAUUAGACGCUUCAUCGCCGCCAAAGUGGC

AGCGACGAGACAUCGCCCGAGCAGCUUUUUCCCGAAGUAGCU

CGAUGGUGCGGUGCUGACAARUCGGGAACCGCUACAGGAUGC

UUCCUGCCUGUGGUCAGAUCGAACGGAAGAUAAGGAUCGUGC

AUUGGGUCGUUUCAGCCUCCGCUCGCUCACGAAAAUUCCAAC

UGAAACUAAACAUGUAGAAAGCAUAUUGAUUCCAUGUUUGGA

CGAGGGUUCAAUUCCCUCCAGCUCCACCA
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30
Proteus rettgeri sstA (NCTC 10975), Internal Partial

SEQ ID NO:
GGGATTTGCGAAACCCAAGGTGCATGCCGAGGGGCGGTTGGCC

TCGTAAAAAGCCGCAAAAARAATAGTCGCAAACGACGAAAACTA
CGCTTTAGCAGCTTAATAACCTGCTTAGAGCCCTCTCTCCCTA
GCCTCCGCTCTTGGACGGGGATCAAGAGAGGTCARACCCARARAA
GAGATCGCGTGGATGCCTTGCCTGGGGTTGAAGCGTTARACTT
AARTCAGGATAGTTTGT TGGTGGCGTGTCTGTCCGCAGCTGGCA
ARATGATTCAAAGACTAGACTAAGCATGTAGTACCGAGGATGT

AGAAATTTC

Proteus rettgeri tmRNA (NCTC 10975), Internal Partial

SEQ ID NO:
GGGAUUUGCGAAACCCAAGGUGCAUGCCGAGGGGCGGUUGGT

CUCGUAAAAAGCCGCAAAAAAAUAGUCGCAAACGACGAAAAC
UACGCUUUAGCAGCUUAAUAACCUGCUUAGAGCCCUCUCUCC
CUAGCCUCCGCUCUUGGACGGGGAUCAAGAGAGGUCAAACCC
AAAAGAGAUCGCGUGGAUGCCUUGCCUGGGGUUGAAGCGUUA
AACUUAAUCAGGAUAGUUUGUUGGUGGCGUGUCUGUCCGCAG
CUGGCAAAUGAAUUCAAAGACUAGACUAAGCAUGUAGUACCG

AGGAUGUAGAAAUUUC

Pseudoalteromonas haloplanktoni ssrA, Internal Partial

SEQ ID NO:
GGAATTCAAGAAGCCCGAGGTGCATGTCGAGGTGCGGTTTGCCT

CGTAAAAAAGCCGCAATTTAAAGTAATCGCAAACGACGATAACT
ACTCTCTAGCAGCTTAGGCTGGCTAGCGCTCCTTCCATGTATTC
TTGTGGACTGGATTTTGGAGTGTCACCCTAACACCTGATCGCGA
CGGAAACCCTGGCCGGGGTTGAAGCGT TAARACTAAGCGGCCTC
GCCTTTATCTACCGTGTTTGTCCGGGATTTAAAGGT TAATTARA
TGACAATACTAAACATGTAGTACCGACGGTCGAGGCTTTTCGGA

CGGGG

97

98

99

Pseudoalteromonas haloplanktoni tmRNA, Internal Partial

SEQ ID NO:
GGAAUUCAAGAAGCCCGAGGUGCAUGUCGAGGUGCGGUUUGC

CUCGUAAAAAAGCCGCAAUUUARAGUARAUCGCAAACGACGAU

AACUACUCUCUAGCAGCUUAGGCUGGCUAGCGCUCCUUCCAU

GUAUUCUUGUGGACUGGAUUUUGGAGUGUCACCCUAACACCU

GAUCGCGACGGAAACCCUGGCCGGGGUUGAAGCGUUAAAACT

AAGCGGCCUCGCCUUUAUCUACCGUGUUUGUCCGGGAUUUAA

AGGUUAAUUAAAUGACAAUACUAAACAUGUAGUACCGACGGU

CGAGGCUUUUCGGACGGGG

100
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Pseudomonas aeruginosa ssrA _continued
CCGUCCGCAGGUGCCAGECGARUGUAAACACUGACUAAGCAUGU

SEQ ID NO: 101 AGUACCGAGGAUGUAGGAAUUUCGEACGCGEGUUCAACTUCCCGC
GGGGCCGATTAGGATTCGACGCCGETAACAAAAGTTGAGGGGCA

5 CRGCUCCACCA
TGCCGAGTTGGTAGCAGAACTCGTAAATTCGCTGCTGCAAACTT

Shewanella putrefaciens sstA
ATAGTTGCCAACGACGACAACTACGCTCTAGCTGCT TAATGCGG
CTAGCAGTCGCTAGGGGATGCCTGTAAACCCGAAACGACTGTCA SEQ 1D NO:

10 GGGGGCGATTCTGGATTCGACAGGATTCACGARACCCTGGGAGC
GATAGAACAGGATCGCCGCCAAGTTCGCTGTAGACGTAACGGCT

ATGCCGAGGGGCGGTTGGCCTCGTAAAAAGCCGCAAAGTTATAG
AAAACTCATACAGCTCGCTCCAAGCACCCTGCCACTCGGGCGGT

TTGCAAACGACGATAACTACGCTCTAGCCGCTTAATGCCGCTAG
GCGGAGT TAACT CAGTAGAGCTGGCTAAGCATGTAAAACCGATA

CCATCTACCACACGCTTTGCACATGGGCAGTGGATTTGATGGTC

GCGGAAAGCTGGCGGACGGGGGTTCAAATCCCCCCGGTTCCACT 15
ATCTCACATCGTGCTAGCGAGGGAACCCTGTCTGEGGGTGAACC
2
GCGAARCAGTACCGGACTCACCGTGTGGGATCCTGTCTTTCGGR
Pseudomonas aeruginosa tmnRNA
- GTTCARACGGTTAAACAATAGAAAGACTAAGCATGTAGCGCCTT
SEQ ID NO: 102 GGATGTAGGTTTTC TGGACGCGGGT TCARGTCCCGCCGCCTCCA

GGGGCCGAUUAGGAUUCGACGCCGGUAACARARGUUGAGGGGCA
CCcA
UGCCGAGUUGGUAGCAGAACUCGUAAAUUCGCUGCUGCAAACUU

Shewanella putrefaciens tmRNA
AUAGUUGCCAACGACGACAACUACGCUCUAGCUGCUURRUGCGG 25

CUAGCAGUCGCUAGGGGAUGCCUGUARACCCGAARCGACUGUCA SEQ ID NO:

GGGGGCGAUUCUGGAUUCGACAGGAUUCACGARACCCUGGGAGC
GAUAGAAGAGGAUCGCCGCCAAGUUCGCUGUAGACGUAACGGCU

AUGCCGAGGGGCGGUUGGCCUCGUAAAAAGCCGCAARGUUAUAG
AAAACUCAUACAGCUCGCUCCKAGCACCCUGCCACUCGGGCGGL 30

UUGCAAACGACGAUAACUACGCUCUAGCCGCUUARUGCCGCUAG
GCGGAGUUAACUCAGUAGAGCUGGCUAAGCAUGUAAAACCGAUA

CCAUCUACCACACGCUUUGCACAUGGGCAGUGGAUUUGAUGGUC
GCGGAAAGCUGGCGGACGGGGGUUCAAAUCCCCCCGGUUCCACT

AUCUCACAUCGUGCUAGCGAGGGAACCCUGUCUGGGGGUGARACC

A
35
GCGARACAGUACCGGACUCACCEUGUGGGAUCCUGUCUUUCGGA
Salmonella typhimurium sstA
GUUCAAACGGUUTAAACAAUAGAAAGACUAAGCAUGUAGCGCCY
SEQ ID NO: 103 UGGAUGUAGGUUUUCUGGACGCGGEUUCAAGUCCCGCCGCCUCT
GGGGCTGATTCTGGATTCGACGGGATT TGCGARACCCARGGTGL 20

ACCA
ATGCCGAGGGGCGGTTGGCCTCGTAAAAAGCCGCAARAAAATAG

Staphylococcus aureus ssrA
TCGCAAACGACGAAACCTACGCT TTAGCAGCTTAATAACCTGCT

TAGAGCCCTCTCTCCCTAGCCTCCGCTCTTAGGACGGGGATCAA SEQ ID NO:
45 GGGGACGTTCATGGATTCGACAGGGGTCCCCCGAGCTCATTAAG
GAGAGGT CAAACCCAAAAGAGATCGCGCGGATGCCCTGCCTGGG
CGTGTCGGAGGGTTGTCTTCGTCATCAACACACACAGTTTATAA
GTTGAAGCGTTAAAACGAATCAGGCTAGTCTGGTAGTGGCGTGT
TAACTGGCAAATCAAACAATAATTTCGCAGTAGCTGCCTAATCG
CCGTCCGCAGGTGCCAGGCGAATGTAAAGACTGACTAAGCATGT
50 CACTCTGCATCGCCTAACAGCATTTCCTATGTGCTGTTAACGCG
AGTACCGAGGATGTAGGAATTTCGGACGCGGGTTCAACTCCCGC
ATTCAACCTTAATAGGATATGCTAAACACTGCCGTTTGAAGTCT
CAGCTCCACCA
GTTTAGAAGAAACTTAATCAAACTAGCATCATGTTGGTTGTTTA

Salmonella typhimurium tmRNA

55 TCACTTTTCATGATGCGAAACCTATCGATARACTACACACGTAG
SEQ ID NO: 104 ARAGATGTGTATCAGGACCTTTGGACGCGGGTTCAAATCCCGCC
GGGGCUGAUUCUGGAUUCGACGGGAUUUGCGARACCCAAGGUGC
GTCTCCACCA

AUGCCGAGGGGCGGUUGGCCUCGUAAAAAGCCGCAAAAARAUAG

o Staphylococcus aureus tmRNA
UCGCARACGACGAAACCUACGCUUUAGCAGCUUARUAACCUGCU

UAGAGCCCUCUCUCCCUAGCCUCCGCUCUUAGGACGGGGAUCAA SEQ ID NO:

GGGGACGUUCAUGGAUUCGACAGGGGUCCCCCGAGCUCAUUAAG
GAGAGGUCAAACCCAAAAGAGAUCGCGCGGAUGCCCUGCCUGGG

CGUGUCGGAGGGUUGUCUUCGUCAUCAACACACACAGUUUAUAA
GUUGAAGCGUUAAAACGAAUCAGGCUAGUCUGGUAGUGGCGUGU 65

UAACUGGCAAAUCAAACAAUAAUUUCGCAGUAGCUGCCUAAUCG
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CACUCUGCAUCGCCUAACAGCAUUUCCUAUGUGCUGUUAACGCG
AUUCAACCUUAAUAGGAUAUGCUAAACACUGCCGUUUGAAGUCU
GUUUAGAAGAAACUUAAUCAAACUAGCAUCAUGUUGGUUGUUUA
UCACUUUUCAUGAUGCGAAACCUAUCGAUAAACUACACACGUAG
AAAGAUGUGUAUCAGGACCUUUGGACGCGGGUUCAAAUCCCGCC

GUCUCCACCA

Streptococcus gordonii sstA

SEQ ID NO:
GGGGTCGTTACGGATTCGACAGGCATTATGAGGCATATTTTGCG

ACTCATCTAGCGGATGTAAAACGCCAGTTAAATATAACTGCARAA

AAATAATACTTCTTACGCTTTAGCTGCCTAAARACCAGCGGGCG

TGACCCGATTCGGATTGCTTGTGTCTGATGACAGGTCTTATTAT

TAGCAAGCTACGGTAGAATCTTGTCTAGTGATTTTACAAGAGAT

TGATAGACTCGCTTGATTTGGGCTTGAGTTATGTGTCARAATCA

AGTTAAAACAATACATAGCCTATGGTTGTAGACARATGTGTTGG

CAGATGTTTGGACGTGGGTTCGACTCCCACCGGCTCCACCA

Streptococcus gordonii IMRNA

SEQ ID NO:
GGGGUCGUUACGGAUUCGACAGGCAUUAUGAGGCAUAUUUUGCG

ACUCAUCUAGCGGAUGUAAAACGCCAGUUAAAUAUAACUGCARAA

ARAUAAUACUUCUUACGCUUUAGCUGCCUAAARACCAGCGGGCG

UGACCCGAUUCGGAUUGCUUGUGUCUGAUGACAGGUCUUAUUAU

UAGCAAGCUACGGUAGAAUCUUGUCUAGUGAUUUUACAAGAGAU

UGAUAGACUCGCUUGAUUUGGGCUUGAGUUAUGUGUCARAAUCA

AGUUAAAACAAUACAUAGCCUAUGGUUGUAGACAAAUGUGUUGG

CAGAUGUUUGGACGUGGGUUCGACUCCCACCGGCUCCACCA

Streptococcus mutans sstA

SEQ ID NO:
GGGGTCGTTACGGATTCGACAGGCATTATGAGACCTATTTTGCG

ACTCATCTAGCGGATGTAAAACGCCAGTTAAATATAACTGCARAA

ARATACAAATTCTTACGCAGTAGCTGCCTAAARACCAGCCTGTG

TGATCAATAACAAATTGCTTGTGTTTGTTGATTGGTCTTATTGT

TAACAAGCTACGTTAGAACTGAGTCAGGCTGTTCTAAAAGAGTT

CTACTGACTCGCATCGTTAGAGTTTGAGTTATGTATTGTAACGG

TGTTARATAAACACATAACCTATAGTTGTAGACARATGGGTTAG

CAGATGTTTGGACGTGGGTTCGACTCCCACCGGCTCCACCA

Streptococcus mutans ITNRNA

SEQ ID NO:
GGGGUCGUUACGGAUUCGACAGGCAUUAUGAGACCUAUUUUGCG

ACUCAUCUAGCGGAUGUAAAACGCCAGUUAAAUAUAACUGCARAA

109

110

111

112
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-continued
AAAUACAAAUUCUUACGCAGUAGCUGCCUAAARACCAGCCUGUG

UGAUCAAUAACAAAUUGCUUGUGUUUGUUGAUUGGUCUUAUUGU
5 UAACAAGCUACGUUAGAACUGAGUCAGGCUGUUCUARAAGAGUU

CUACUGACUCGCAUCGUUAGAGUUUGAGUUAUGUAUUGUAACGG

UGUUAAAUAAACACAUAACCUAUAGUUGUAGACARAUGGGUUAG
10 CAGAUGUUUGGACGUGGGUUCGACUCCCACCGGCUCCACCA

Streptococcus pneumoniae sstA

SEQ ID NO: 113
15 GGGGTCGTTACGGATTCGACAGGCATTATGAGGCATATTTTGCG

ACTCGTGTGGCGACGTAAACGCTCAGTTARATATAACTGCRARA
AATAACACTTCTTACGCTCTAGCTGCCTAAAAACCAGCAGGCGT
20 GACCCGATTTGGATTGCTCGTGTTCAATGACAGGTCTTATTATT
AGCGAGATACGATTAAGCCTTGTCTAGCGGTTTGATAAGAGATT
GATAGACTCGCAGTTTCTAGACTTGAGTTATGTGTCGAGGGGCT
25 GTTAAAATAATACATAACCTATGGT TGTAGACAAATATGTTGGC
AGGTGTTTGGACGTGGGTTCGACTCCCACCGGCTCCACCA

Streptococcus pneumoniae TnNRNA

30
SEQ ID NO: 114
GGGGUCGUUACGGAUUCGACAGGCAUUAUGAGGCAUAUUUUGCG

ACUCGUGUGGCGACGUAAACGCUCAGUUAAAUAUAACUGCRARAA
35 AAUAACACUUCUUACGCUCUAGCUGCCUAAAAACCAGCAGGCGU
GACCCGAUUUGGAUUGCUCGUGUUCAAUGACAGGUCUUAUUAUU
AGCGAGAUACGAUUAAGCCUUGUCUAGCGGUUUGAUAAGAGAUU
40 GAUAGACUCGCAGUUUCUAGACUUGAGUUAUGUGUCGAGGGGCU
GUUAAAAUAAUACAUAACCUAUGGUUGUAGACAARAUAUGUUGGC

AGGUGUUUGGACGUGGGUUCGACUCCCACCGGCUCCACCA

us Streptococcus pyogenes sstA

SEQ ID NO: 115
GGGGTTGTTACGGATTCGACAGGCATTATGAGGCATGTTTTGCG

50 TCCCATCGGCAGATGTARATTGCCAGTTAAATATAACTGCAARAA

AATACAAACTCTTACGCTTTAGCTGCCTAAAAACCAGCTAGCGT
GACTTCTACAAGATTGCTTGTGTCCTGTTAGAAGTCTCAAAATA

GCAAGCTACGGTTACGAAATTGTCTAGTTTCGTGACAAGAGATT
55

GATAGACTCGCARAACTAATGGCTTGAGTTATGTGTCTTTAGTTT
GTTAARATGAAGACATAACCTATGGACGTAGACAAATATGTTGGC

AGGTGTTTGGACGTGGCTTCGACTCCCACCAGCTCCACCA
60
Streptococcus pyogenes tnRNA

SEQ ID NO: 116

GGGGUUGUUACGGAUUCGACAGGCAUUAUGAGGCAUGUUUUGCGUCCCAUC
65

GGCAGAUGUARAUUGCCAGUUAARURAUAACUGCAAAAARUACAAACUCUUA
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CGCUUUAGCUGCCUAAAAACCAGCUAGCGUGACUUCUACAAGAUUGCUUGU
GUCCUGUUAGAAGUCUCAAAAUAGCAAGCUACGGUUACGAAAUUGUCUAGU
UUCGUGACAAGAGAUUGAUAGACUCGCAAACUAAUGGCUUGAGUUAUGUGU
CUUUAGUUUGUUAAAUGAAGACAUAACCUAUGGACGUAGACAAAUAUGUUG
GCAGGUGUUUGGACGUGGGUUCGACUCCCACCAGCUCCACCA

Synechococcus sp. PCC6301 ssrA

SEQ ID NO: 117
GGGGCTGTAATGGT TTCGACGTGTTGGTGAATCCTTCACCGTGATTCAGGC

CGAGAGGGAGTCCACTCTCGTAAATCCAGGCTCAACCAAAAGTAACTGCGA
ACAACATCGTTCCTTTCGCTCGTAAGGCTGCTCCTGTAGCTGCTTAAACGC
CACAAACTTTCTGGCTCGAGCGTCTAGTCGTAGACTCCGTTAATACGCCTA
GACTTAAACCCCCAACGGATGCTCGAGTGGCGGCCTCAGGTCCGTCCTCTC
GCTAAGCAAARACCTGAGCATCCCGCCACGGGGATAATCGTTGGCTCCCGC
ACAGTGGGTCAACCGTGCTAAGCCTGTGAACGAGCGGAAAGTTACTAGTCA
ATGCGGACAGCGGTTCGATTCCGCTCAGCTCCACCA

Synechococcus sp. PCC6301 tmRNA

SEQ ID NO: 118
GGGGCUGUAAUGGUUUCGACGUGUUGGUGAAUCCUUCACCGUGAUUCAGGC

CGAGAGGGAGUCCACUCUCGUAAAUCCAGGCUCAACCAAAAGUAACUGCGA
ACAACAUCGUUCCUUUCGCUCGUAAGGCUGCUCCUGUAGCUGCUUAAACGC
CACAAACUUUCUGGCUCGAGCGUCUAGUCGUAGACUCCGUUAAUACGCCUA
GACUUAAACCCCCAACGGAUGCUCGAGUGGCGGCCUCAGGUCCGUCCUCUC
GCUAAGCAAARACCUGAGCAUCCCGCCAACGGGGAUAAUCGUUGGCUCCCG
CACAGUGGGUCAACCGUGCUAAGCCUGUGAACGAGCGGAAAGUUACUAGUC
AAUGCGGACAGCGGUUCGAUUCCGCUCAGCUCCACCA

Synechocystis sp. PCC6803 ssrA

SEQ ID NO: 119
GGGGCCGCAATGGTTTCGACAGGTTGGCGAAAGCTTGCCCGTGATACAGGT

CGAGAGTGAGTCTCCTCTCGCAAATCAAAGGCTCAARAAANAGTAACTGCG
AATAACATCGTCAGCTTCAAACGGGTAGCCATAGCAGCCTAGTCTGTAARA
GCTACATTTTCTTGTCAAAGACCGTTTACTTCTTTTCTGACTCCGTTAAGG
ATTAGAGGTTAACCCCAACGGATGCTTTGTTTGGCTCTTCTCTAGTTAGCT
AAACAATCAAGACTCAGACTAGAGCATCCCACCATCAGGGATAATCGATGG
TCCCCGTCCTAGGGCTAGAAGGACTAAACCTGTGAATGAGCGGAAAGTTAA
TACCCAGTTTGGACAGCAGTTCAATTCTGCTCGGCTCCACCA

Synechocystis sp. PCC6803 tmRNA

SEQ ID NO: 120
GGGGCCGCAAUGGUUUCGACAGGUUGGCGAAAGCUUGCCCGUGAUACAGGU

CGAGAGUGAGUCUCCUCUCGCAARUCAAAGGCUCAARARANAAGUAACUGCG
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-continued
AAUAACAUCGUCAGCUUCAAACGGGUAGCCAUAGCAGCCUAGUCUGUAAAA

GCUACAUUUUCUUGUCAAAGACCGUUUACUUCUUUUCUGACUCCGUUAAGG
AUUAGAGGUUAACCCCAACGGAUGCUUUGUUUGGCUCUUCUCUAGUUAGCU
AAACAAUCAAGACUCAGACUAGAGCAUCCCACCAUCAGGGAUAAUCGAUGG
UCCCCGUCCUAGGGCUAGAAGGACURAAACCUGUGAAUGAGCGGAAAGUUAA
UACCCAGUUUGGACAGCAGUUCAAUUCUGCUCGCUCCACCA

Thermotoga maritima ssrA

SEQ ID NO: 121
GGGGGCGAACGGGTTCGACGGGGATGGAGTCCCCTGGGAAGCGAGCCGAGG

TCCCCACCTCCTCGTAAAAAAGGTGGGACARAAGAATAAGTGCCAACGRACC
TGTTGCTGTTGCCGCTTAATAGATARGCGGCCGTCCTCTCCGAAGTTGGCT
GGGCTTCGGAAGAGGGCGTGAGAGATCCAGCCTACCGATTCAGCTTCGCCT
TCCGGCCTGAATCGGGAAAACTCAGGAAGGCTGTGGGAGAGGACACCCTGC
CCGTGGGAGGTCCCTCCCGAGAGCGAARACACGGGCTGCGCTCGGAGRAGC
CCAGGGGCCTCCATCTTCGGACGGGGGTTCGAATCCCCCCGCCTCCACCA

Thermotoga maritima tmRNA

SEQ ID NO: 122
GGGGGCGAACGGGUUCGACGGGGAUGGAGUCCCCUGGGAAGCGAGCCGAGG

UCCCCACCUCCUCGUAAAAAAGGUGGGACAAAGAAUAAGUGCCAACGAACC
UGUUGCUGLTUGCCGCUUAAUAGAURAGCGGCCGUCCUCUCCGAAGUUGGC
UGGGCUUCGGAAGAGGGCGUGAGAGAUCCAGCCUACCGAUUCAGCUUCGCC
UUCCGGCCUGAAUCGGGAAAACUCAGGAAGGCUGUGGGAGAGGACACCCUG
CCCGUGGGAGGUCCCUCCCGAGAGCGARAACACGGGCUGCGCUCGGAGAAG
CCCAGGGGCCUCCAUCUUCGGACGGGGGUUCGAAUCCCCCCGCCUCCACCA

Thermus thermophilus sstA

SEQ ID NO: 123
GGGGGTGAAACGGTCTCGACGGGGGTCGCCGAGGGCGTGGCTGCGCGCCGA

GGTGCGGGTGGCCTCGTAAAAACCCGCAACGGCATAACTGCCAACACCAAC
TACGCTCTCGCGGCTTAATGACCGCGACCTCGCCCGGTAGCCCTGCCGGGEE
GCTCACCGGAAGCGGGGACACAALACCCGGCTAGCCCGGGGCCACGCCCTCT
AACCCCGGGCGAAGCTTGAAGGGGGCTCGCTCCTGGCCGCCCGTCCGCGGG
CCAAGCCAGGAGGACACGCGAAACGCGGACTACGCGCGTAGAGGCCCGCCG
TAGAGACCTTCGGACGGGGGTTCGACTCCCCCCACCTCCACCA

Thermus thermophilus tmRNA

SEQ ID NO: 124
GGGGGUGAAACGGUCUCGACGGGGGUCGCCGAGGGCGUGGCUGCGCGCCGA

GGUGCGGGUGGCCUCGUAAARACCCGCAACGGCAUAACUGCCAACACCAAC
UACGCUCUCGCGGCUUAAUGACCGCGACCUCGCCCGGUAGCCCUGCCGGGG
GCUCACCGGAAGCGGGGACACAALACCCGGCUAGCCCGGGGCCACGCCCUCU

AACCCCGGGCGAAGCUUGAAGGGGGCUCGCUCCUGGCCGCCCGUCCGCGGG
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CCAAGCCAGGAGGACACGCGARACGCGGACUACGCGCGUAGAGGCCCGLCG

UAGAGACCUUCGGACGGGGGUUCGACUCCCCCCACCUCCACCA

Treponema pallidum ssrA

SEQ ID NO: 125
GGGGATGACTAGGT TTCGACTAGGGATGTGGGGTGTTGCGCTGCAGGTGGA

GTGTCGATCTCCTGATTCGGCGCCTTTATAACTGCCAATTCTGACAGTTTC
GACTACGCGCTCGCCGCGTAATCGCGGGCCTGTGTTTGCGCTGCTCTGAGC
GAACATATCGGCCCGACGCCAAACGGAGCTTGCTCTTACGTTGTGCACGGC
GGACGTAGGGGGACTTTTGTCTGTGCTAAGACTCTGGCGCGTGCGGTGCAG
GCCTAGCAGAGTCCGACAAACGCAGTACGCACCGCTAAACCTGTAGGCGCG

CAGCACTCGCGCTTTAGGACGGGGGTTCGATTCCCCCCATCTCCACCA

Treponema pallidum tnRNA

SEQ ID NO: 126
GGGGAUGACUAGGUUUCGACUAGGGAUGUGGGGUGUUGCGCUGCAGGUGGA

GUGUCGAUCUCCUGAUUCGGCGCCUUUVAUAACUGCCAAUUCUGACAGUUU
CGACUACGCGCUCGCCGCGUAAUCGCGGGCCUGUGUUUGCGCUGCUCUGAG
CGAACAUAUCGGCCCGACGCCAAACGGAGCUUGCUCUUACGUUGUGCACGG
CGGACGUAGGGGGACUUUUGUCUGUGCUAAGACUCUGGCGCGUGCGGUGCA
GGCCUAGCAGAGUCCGACAAACGCAGUACGCACCGCUAAACCUGUAGGCGC

GCAGCACUCGCUCUUUVAGGACGGGGGUUCGAUUCCCCCCAUCUCCACCA

Vibrio cholerae ssrA

SEQ ID NO: 127
GGGGCTGATTCAGGATTCGACGGGAATTTTGCAGTCTGAGGTGCATGCCGA

GGTGCGGTAGGCCTCGTTAACAAACCGCAAAAAAATAGTCGCAAACGACGA
AAACTACGCACTAGCAGCTTAATACCCTGCTCAGAGCCCTTCCTCCCTAGC
TTCCGCTTGTAAGACGGGGAAAT CAGGAAGGTCAAACCAAATCAAGCTGGC
GTGGATTCCCCCACCTGAGGATGAAGCGCGAGATCTAATTCAGGT TAGCCA
TTAGCGTGTCGGTTCGCAGGCGGTGGTGAAATTAAAGATCGACTAAGCATG
TAGTACCAAAGATGAATGGTTTTCGGACGGGGGTTCAACTCCCCCCAGCTC

CACCA

Vibrio cholerae tmRNA

SEQ ID NO: 128
GGGGCUGAUUCAGGAUUCGACGGGAAUUUUGCAGUCUGAGGUGCAUGCCGA

GGUGCGGUAGGCCUCGUUAACAAACCGCAAAAAAAUAGUCGCAAACGACGA
AAACUACGCACUAGCAGCUUAAUACCCUGCUCAGAGCCCUUCCUCCCUAGC
UUCCGCUUGUAAGACGGGGAAARUCAGGAAGGUCAAACCAAAUCAAGCUGGC
GUGGAUUCCCCCACCUGAGGGAUGAAGCGCGAGAUCUAAUUCAGGUUAGCC
AUUCGUUAGCGUGUCGGUUCGCAGGCGGUGGUGARAAUUAAAGAUCGACUAA
GCAUGUAGUACCAAAGAUGAAUGGUUUUCGGACGGGGGUUCAACUCCCCCC

AGCUCCACCA
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Yersinia pestis sstA

SEQ ID NO: 129
GGGGCTGATTCTGGATTCGACGGGATTCGCGAAACCCAAGGTGCATGCCGA

GGTGCGGTGGCCTCGTAAAAAACCGCAAAAAAAATAGTTGCAAACGACGAA
AACTACGCACTAGCAGCTTAATAACCTGCTTAGAGCCCTCTCTGCCTAGCC
TCCGCTCTTAGGACGGGGATCAAGAGAGGTCAAACCTAAAAGAGCTCGTGT
GGARACCTTGCCTGGGGTGGAAGCATTAAAACTAATSAGGATAGTTTGTCA
GTAGCGTGTCCATCCGCAGCTGGCCGGCGAATGTAATGATTGGACTAAGCA
TGTAGTGCCGACGGTGTAGTAATTTCGGACGGGGGTTCAAATCCCCCCAGC

TCCACCA

Yersinia pestis tmRNA

SEQ ID NO: 130
GGGGCUGAUUCUGGAUUCGACGGGAUUCGCGAAACCCAAGGUGCAUGCCGA

GGUGCGGUGGCCUCGUAAAAAACCGCAAAAAAAAUAGUUGCARACGACGAA
AACUACGCACUAGCAGCUUAAUAACCUGCUUAGAGCCCUCUCUGCCUAGCC
UCCGCUCUUAGGACGGGGAUCAAGAGAGGUCAAACCUAAAAGAGCUCGUGU
GGARAACCUUGCCUGGGGUGGAAGCAUUAAAACUAAUCAGGAUAGUUUGUCA
GUAGCGUGUCCAUCCGCAGCUGGCCGGCGAAUGUAAUGAUUGGACUAAGCA
UGUAGUGCCGACGGUGUAGUAAUUUCGGACGGGGGUUCARAUCCCCCCAGC

UCCACCA

Campylobacter fetus ssrA, Internal Partial

SEQ ID NO: 131
AGGAGTAAGTCTGCTTAGATGGCATGTCGCTTTGGGCAAAGCGTAAARAGC

CCAAATAAAATTAAACGCAAACAACGTTAAATTCGCTCCTGCTTACGCTAA
AGCTGCGTAAGTTCAGTTGAGCCTGAAATTTAAGTCATACTATCTAGCTTA
ATTTTCGGTCATCTTTGATAGTGTAGCCTTGCGTTTGACAAGCGT TGAGGT
GAAATAAAGTCTTAGCCTTGCTTTTGAGTTTTGGAAGATGAGCGAAGTAGG
GTGAAGTAGTCATCTTTGCTAAGCATGTAGAGGTCTTTGTGGGATTATTTT

TGG

Campylobacter fetus tmnRNA, Internal Partial

SEQ ID NO: 132
AGGAGUAAGUCUGCUUAGAUGGCAUGUCGCUUUGGGCAAAGCGUARAAAAGC

CCAAAUAAAAUUAAACGCAAACAACGUUAAAUUCGCUCCUGCUUACGCUAA
AGCUGCGUAAGUUCAGUUGAGCCUGAAAUUUAAGUCAUACUAUCUAGCUUA
AUUUUCGGUCAUCUUTUGAUAGUGUAGCCUUGCGUUUGACAAGCGUUUGAG
GUGAAAUAAAGUCUUAGCCUUGCUUUUGAGUUUUGGAAGAUGAGCGAAGUA
GGGUGAAGUAGUCAUCUUUGCUAAGCAUGUAGAGGUCUUUGUGGGAUUAUU

UuuGG
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Campylobacter coli (BM2509) ssrA, Internal Partial

SEQ ID NO: 133
AGGAGTAAGTCTGCTTAGATGGCATGTCGCTTTGGACAAAGCGTAAAAAGT

CCAAATTAAAATTAAACGCAAATAACGTTAAATTTGCTCCTGCTTACGCTA
AAGCTGCGTAAGTTCAGTTGAGCCCGAAACTCAAGTGATGCTATCTAGCTT
GAATTTTGGTCATCTTTGATAGTGTAGATTGAAAATTGACAACTTTTAATC
GAAGTTAAAGTCTTAGTCTAGCTTGAAATTTTGGAAGGTGAGT TTAGCCAG
ATGAAGTTTTCACCTTTGCTARACATGTAGAAGTCTTTGTGGGGTTATTTT

TGG

Campylobacter coli (BM2509) tmRNA, Internal Partial

SEQ ID NO: 134
AGGAGUAAGUCUGCUUAGAUGGCAUGUCGCUUUGGACAAAGCGUAAAAAG

UCCAAAUUAARAUUAAACGCARAUAACGUUAAAUUUGCUCCUGCUUACGCU
AAAGCUGCGUAAGUUCAGUUGAGCCCGAAACUCAAGUGAUGCUAUCUAGCU
UGAAUUUUGGUCAUCUUUGAUAGUGUAGAUUGAAAAUUGACAACUUUUAAU
CGAAGUUAAAGUCUUAGUCUAGCUUGAAAUUUUGGAAGGUGAGUUUAGCCA
GAUGAAGUUUUCACCUUUGCUAAACAUGUAGAAGUCUUUGUGGGGUUAUUU

UuGG

Camplyobacter Chicken Isolate ssrA, Internal Partial

SEQ ID NO: 135
ACAGGAGTAAGT CTGCTTAGATGGCATGTCGCTTTGGGCARAGCGTAAARA

GCCCAAATAARATTAAACGCARACAACGTTAAATTCGCTCCTGCTTACGCT
AAAGCTGCGTAAGTTCAGT TGAGCCTGAAATTTAAGTCATACTATCTAGCT
TAATTTTCGGTCATTTT TGATAGTGTAGCCTTGCGTTTGACAAGCGT TGAG
GTGAAATAAGGTCTTAGCCTTGCTTTTGAGTTTTGGAAGATGAGCGAAGTA
GGGTGAAGTAGTCATCTTTGCTAAGCATGTAGAGGTCTTTGTGGGATTATT

TTTGG

Camplyobacter Chicken Isolate tmRNA, Internal Partial

SEQ ID NO: 136
ACAGGAGUAAGUCUGCUUAGAUGGCAUGUCGCUUUGGGCAAAGCGUARAARA

GCCCAAAUAARAUUAAACGCARACAACGUUAAAUUCGCUCCUGCUUACGCU
AAAGCUGCGUAAGUUCAGUUGAGCCUGAAAUUUAAGUCAUACUAUCUAGCU
UAAUUUTUCGGUCAUUUUUGAUAGUGUAGCCUUGCGUUUGACAAGCGUUGA
GGUGAAAUAAGGUCUUAGCCUUGCUUUUGAGUUUUUGGAAGAUGAGCGAAG
UAGGGUGAAGUAGUCAUCUUUGCUAAGCAUGUAGAGGUCUUUGUGGGAUUA

UUUUUGG

Clostridium perfringens ssrA, Internal Partial

SEQ ID NO: 137
ACGGGGGTAGGATGGGT TTGATAAGCGAGTCGAGGGAAGCATGGTGCCTCG

ATAATAAAGTATGCATTAAAGATAARACGCACGAGATAATTTTGCATTAGCA

10
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-continued
GCTTAAGTTAGCGCTGCTCATCCTTCCTCAATTGCCCACGGTTGAGAGTAA

GGGTGTCATTTAAAAGTGGGGAACCGAGCCTAGCAAAGCTTTGAGCTAGGA
ACGGAATTTATGAAGCTTACCAAAGAGGAAGTTTGTCTGTGGACGTTCTCT
GAGGGAATTTTAAAACACAAGACTACACTCGTAGAAAGTCTTACTGGTCTG

CTTTCGG

Clostridium perfringens tmnRNA, Internal Partial

SEQ ID NO: 138
ACGGGEGUAGGAUGGGUUUGAUAAGCGAGUCGAGGGAAGCATGGUGCCUCG
AUAAUAAAGUAUGCAUUAAAGAUAAACGCACGAGAUARUUUUGCAUUAGCA
GCUUAAGUUAGCGCUGCUCAUCCUUCCUCAAUUGCCCACGGUUGAGAGUAR
GGGUGUCAUUURAAAGUGGGGAACCGAGCCUAGCARAGCUUUGAGCUAGGA
ACGGAAUUUAUGAAGCUUACCAAAGAGGAAGUUUGUCUGUGGACGUUCUCT
GAGGGAAUUUURAAACACAAGACUACACUCGUAGAAAGUCUUACUGGUCUG

CUUUCGG

Haemophilus ducreyi (NCTC 10945) ssrA, Internal Partial

SEQ ID NO: 139
ACGGGATTAGCGAAGTCCAAGGTGCACGTCGAGGTGCGEGTAGGCCTCGTAA

CAAACCGCAAARAAATAGT CGCARACGACGAACAATACGCTTTAGCAGCTT
AATAACCTGCATTTAGCCTTCGCGCCCTAGCTTTCGCTCGTAAGACGGGGA
GCACGCGGAGTCAAACCAAAACGAGATCGTGTGGACGCTTCCGCTTGTAGA
TGAAACACTAAATTGAATCAAGCTAGTTTATTTCTTGCGTGTCTGTCCGCT
GGAGATAAGCGAAATTAAAGACCAGACTAAACGTGTAGTACTGAAGATAGA

GTAATTTCGGACCCGGGTTCGACTC

Haemophilus ducreyi (NCTC 10945) tmRNA, Internal Par-
tial

SEQ ID NO: 140
ACGGGAUUAGCGAAGUCCAAGGUGCACGUCGAGGUGCGGUAGGCCUCGURA
CAAACCGCAAAAAAAUAGUCGCARACGACGAACAAUACGCUUUAGCAGCUU
AAUAACCUGCAUUUAGCCUUCGCGCCCUAGCUUUCGCUCGUAAGACGGGG
AGCACGCGGAGUCAAACCAAAACGAGAUCGUGUGGACGCUUCCGCUUGUAG
AUGAAACACUAAAUUGAAUCAAGCUAGUUUAUUUCUUUGCGUGUCUGUCCG
CUGGAGAUAAGCGAAAUUAAAGACCAGACUAAACGUGUAGUACUGAAGAUA

UAGUAAUUUCGGACCCGGGUUCGACUC

Listeria innocua (Food Isolate #1) ssrA, Internal Partial

SEQ ID NO: 141
GGCAAAGAARAACARAAACCTAGCTTTCGCTGCCTAATAACCAGTAGCATAG

CTGATCCTCCGTGCATCGCCCATGTGCTACGGTAAGGGTCTCACTCTAAGT
GGGCTACACTAGTTAATCTCCGTCTGAGGTAAATAGAAGAGCT TAATCAGA
CTAGCTGAATGGAAGCCTGTTACCGGGCTGATGTTTATGCGAAATGCTAAT

ACGGTGACTACGCTCGTAGATATTCAA
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Listeria innocua (Food Isolate #1) tmRNA, Internal Partial

SEQ ID NO: 142
GGCAAAGAAAAACAAAACCUAGCUUUCGCUGCCUAAUAACCAGUAGCAUAG

CUGAUCCUCCGUGCAUCGCCCAUGUGCUACGGUAAGGGUCUCACUCURAGU
GGGCUACACUAGUUAAUCUCCGUCUGAGGUUAAAUAGAAGAGCUUARAUCAG
ACUAGCUGAAUGGAAGCCUGUUACCGGGCUGAUGUUUAUGCGARAUGCUAA
UACGGUGACUACGCUCGUAGAUAUUCAA

Listeria innocua (Food Isolate #2) ssrA, Internal Partial

SEQ ID NO: 143
GGCAAAGAAARACAAAACCTAGCTTTCGCTGCCTAATAAGCAGTAGCATAG

CTGATCCTCCGTGCATCGCCCATGTGCTACGGTAAGGGTCTCACTCTAAGT
GGGCTACACTAGTTAATCTCCGTCTGAGGTTAAATAGAAGAGCTTRAATCAG
ACTAGCTGAATGGAAGCCTGTTACCGGGCCGATGTTTATGCGARATGCTAA
TACGGTGACTACGCTCGTAGATATTTAA

Listeria innocua (Food Isolate #2) tmRNA, Internal Partial

SEQ ID NO: 144
GGCAAAGAAARACAAAACCUAGCUUUCGCUGCCUAAUAAGCAGUAGCAUAG

CUGAUCCUCCGUGCAUCGCCCAUGUGCUACGGUAAGGGUCUCACUCURAGU
GGGCUACACUAGUUAAUCUCCGUCUGAGGUUAAAUAGAAGAGCUURAUCAG
ACUAGCUGARAUGGAAGCC

Listeria innocua (Food Isolate #3) ssrA, Internal Partial

SEQ ID NO: 145
GGCAAAGAAARACAAAACCTAGCTTTCGCTGCCTAATAAGCAGTAGAATAG

CTGATCCTCCGTGCATCGCCCATGTGCTACGGTAAGGGTCTCACTCTAAGT
GGGCTACACTAGTTAATCTCCGTCTGAGGTTAAATAGAAGAGCTTAATCGG
ACTAGCTGAATGGAAGCCTGTTACCGGGCCGATGTTTATGCGARATGCTAA
TACGGTGACTACGCTCGTAGATATTTAA

Listeria innocua (Food Isolate #3) tmRNA, Internal Partial

GGCAAAGAAAAACAAAACCUAGCUUUCGCUGCCURAUAAGCAG
UAGAAUAGCUGAUCCUCCGUGCAUCGCCCAUGUGCUACGGUAA
GGGUCUCACUCUAAGUGGGCUACACUAGUUAAUCUCCGUCUGA
GGUUAAAUAGAAGAGCUUAAUCGGACUAGCUGAAUGGAAGCC
UGUUACCGGGCCGAUGUUUAUGCGAAAUGCUARUACGGUGAC
UACGCUCGUAGAUAUUUAA SEQ ID NO:

Listeria innocua (ATCC 12210) ssrA, Internal Partial

146

GGCARAGAAAAACAAAACCTAGCCGCTGCCTAATAAGCAGT

AGCATAGCTGATCCTCCGTGCATCGCCCATGTGCTACGGTAAGG

GTCTCACTCTAAGTGGGCTACACTAGTTAATCTCCGTCTGGGGTT

AAATAGAAGAGCTTAATCAGACTAGCTGAATGGAAGCCTGTTAC

42

-continued

TGGGCCGATGTTTATGCGAAATGCTAATACGGTGACTACGCTCG
5 TAGATATTTA SEQ ID NO: 147

Listeria innocua (ATCC 12210) tmRNA, Internal Partial

GGCAAAGAAAAACAAAACCUAGCUUUCGCUGCCURAUAAGCAG

10
UAGCAUAGCUGAUCCUCCGUGCAUCGCCCAUGUGCUACGGUAA
GGGUCUCACUCUAAGUGGGCUACACUAGUUAAUCUCCGUCUGG
GGUUAAAUAGAAGAGCUUAAUCAGACUAGCUGAAUGGAAGCC
15

UGUUACUGGGCCGAUGUUUAUGCGAAAUGCUAARUACGGUGAC

UACGCUCGUAGAUAUUUAA SEQ ID NO: 148

20 Listeria ivanovii (INCTC 11846) ssrA, Internal Partial

ACAGGGATAGTTCGAGCTTGAGT TGCGAGTCGGGGGGATCGTCC
TCGTTATTAACGTCAAAGCCAATAATAACTGGCAAAGAAARACA
» ARACCTAGCTTTCGCTGCCTAATAAGCAGTAGCATAGCTGATCCT
CCGTGCATCGCCCATGTGCTACGGTAAGGGTCTCACTTTAAGTGG
GCTACACTAAATAATCTCCGTCTGGGGTTAGTTAGAAGAGCTTA
30 ATCAGACTAGCTGAATGGAAGCCTGTTACCGGGCTGATGTTTAT
GCGAAATGCTAATACGGTGACTACGCTCGTAGATATTTAAGTGC
CGATATTTCTGG SEQ ID NO: 149

% Listeria ivanovii (NCTC 11846) tmRNA, Internal Partial

ACAGGGAUAGUUCGAGCUUGAGUUGCGAGUCGGGGGGAUCGU
40 CCUCGUUAUUAACGUCAARAGCCAAUAAUAACUGGCARAGARA
ARCAAAACCUAGCUUUCGCUGCCUAAUAAGCAGUAGCAUAGCU
GAUCCUCCGUGCAUCGCCCAUGUGCUACGGUAAGGGUCUCACU
45 UUAAGUGGGCUACACUAAAUAAUCUCCGUCUGGGGUUAGUUA
GAAGAGCUUAAUCAGACUAGCUGAAUGGAAGCCUGUUACCGG
GCUGAUGUUUAUGCGAAAUGCUAAUACGGUGACUCGCUCGUA

GAUAUUUAAGUGCCGAUAUUUCUGG SEQ ID NO: 150

Listeria seeligeri NCTC 11856) ssrA, Internal Partial

ACAGGGATAGTTCGAGCTTGAGT TGCGAGTCGGGGGGATCGTCC
55
TCGTTATCAACGTCAAAGCCAATAATAACTGGCAAAGAAARACA

ARACCTAGCTTTCGCTGCCTAATAAGCAGTAGCATAGCTGATCCT

CCGTGCATCGCCCATGTGCTACGGARAGGGTCTCACTTTAAGTG
60

GGCTACACTARATAATCTCCGTCTGGGGTTAGTTAGAAGAGCTT

AATCAGACTAGCTGAATGGAAGCCTUTTACCGGGCTGATGT TTA

TGCGAAATACTAATACGGTGACTACGCTCGTAGATATTTAAGTG

65

CCCATATTTCTGG SEQ ID NO: 151
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Listeria seeligeri NCTC 11856) tmRNA, Internal Partial Staphylococcus epidermidis (NCTC 11047) tmRNA, Inter-
nal Partial

ACAGGGAUAGUUCGAGCUUGAGUUGCGAGUCGGGGGGAUCGU

5 ACAGGGGUCCCCCGAGCUUVAUUAAGCGUGUCGGAGGGUUGGCU
CCUCGUUAUCAACGUCAAAGCCAAUAAUAACUGGCARAGARAA
CCGUCAUCAACACAUUUCGGUUARAAUAUAACUGACARAUCAAL

ACAAAACCUAGCUUUCGCUGCCUAAUAAGCAGUAGCAUAGCUG
4 2AUAAUUUCT 3 CAGUAGCUGCGUAAUAGCCACUGCAUCGCCUA

AUCCUCCGUGCAUCGCCCAUGUGCUACGGAAAGGGUCUCACUU ACAGCATCTCCTACRUCCTCUUAACCCCATTCARCC CUACTAG

10
URAGUGGGCURCACUARRUAAUCUCCGUCUGGGGUUAGUURG GAUAUGCUAAACACUGCCGCUUGAAGUCUGUUUAGAUGAART
AAGAGCUUAAUCAGACUAGCUGAAUGGAAGC CUGUUACCERS AUAAUCAAGCUAGUAUCAUGUUGGUUGUUUALN] GCUUAGCAU
CUGAUGUUUAUGCGAAAUACUAAUACGGUGACUACGCUCGUA 15 GRUGCGAARAUURUCAAURARCUACACACGUAGARAGATUUUG

URUCAGGACCUCUGG SEQ ID NO: 156
GAUAUUUAAGUGCCCAUAUUUCUGG SEQ 1D NO: 152
) Streptococcus agalactiae NCTC 8181) ssrA, Internal Partial
Salmonella enteritidis sstA, Internal Partial

20
ACAGGCATTATGAGGTATATTTTGCGACTCATCGGCAGATGTAA

ACGGGATTTGCGAAACCCAAGGTGCATGCCGAGGGGCGGETTGGC
AATGCCAGTTARATATAACTGCAAARAATACAAATTCTTACGCA
CTCGTAAAAAGCCGCAAAAAAATAGTCGCAAACGACGAAACCT
TTAGCTGCCTARAAAACAGCCTGCGTGATCTTCACAAGATTGTTT
ACGCTTTAGCAGCTTAATAACCTGCTTAGAGCCCTCTCTCCCTAG
2 GCGTTTTGCTAGAAGGTCTTATTTATCAGCAAACTACGTTTGGCT
CCTCCGCTCTTAGGACGGGGATCAACAGAGGTCAAACCCAAAAG
ACTGTCTAGTTAGTTAAAAAGAGATTTATAGACTCGCTATGTGA
AGATCGCGTGGATGCCCTGCCTGGGGT TGAAGCGTTAAAACGAA
GGGCTTGAGTTATGTGTCATCACCTAGTTAAATCAATACATAACC
TCAGGCTAGTCTGGTAGTGGCGTGTCCCTCCGCAGGTGCCAGGL
30 TATAGTTGTAGACAAATATATTAGCAGATGTTTGG
GAATGTAAAGACTGACTAAGCATGTAGTACCGAGGATGTAGGAA
SEQ ID NO: 157

Streptococcus agalactiae (NCTC 8181) tmRNA, Internal

TTTCGG SEQ ID NO: 153

Salmonella enteritidis tmRNA, Internal Partial 35 Partial

ACCGEAUUUGCGARAC CCAAGCUGCATGC CGACEEECECUTGE ACACGGCAUUAUGAGEUAUAUUUUGCGACUCAUCGGCAGAUGU
GCCUCGUARAAAGCCGCAARAAAAUAGUCGCABACGACGARAC ARAAUGCCAGUUAAAUAUAACUGCAAAAAAUACARAUUCUUA
CUACGCUUUAGCAGCUUARUAACCUGCUUAGAGCCCUCTCUCT 40 CGCAUUAGCUCCUAAARAACAGC CUGCGUGAUCUUCACAAGA
CUAGCCUCCGCUCUUAGGACGGGCAUCARGAGEGGUCARACCC UUGUUUGCGUUUUGCUAGAAGGUCUUAUUUAUCAGCARACUA
ARAAGAGAUCGCGUGGAUGCCCUGCCUGEEGUUGAAGCCUUA CGUUUGGCUACUGUCUAGUUAGUUAAAAAGAGAUUUAUAGAC
ARACGAAUCAGGCUAGUCUGGUAGUGECGUGUCCGUCCCCAGE 45 UCGCUAUGUGAGGGCUUGAGUUAUGUGUCAUCACCUAGUUAA
UGCCAGGCGARUGUARAGACUGACUAAGCAUGUAGUACCGAG AUCAAUACAUAACCUAUAGUUGUAGACAAAUAUAUUAGCAGA
GAUGUAGGAAUUUCGG SEQ ID NO: 154 UGUUUGG SEQ ID NO: 158

N

Staphylococcus epidermidis (NCTC 11047) ssrA, Internal 0 Bordetella bronchiseptica sstA

Partial

GGGEGCCGATCCGEATTCCGACGTGGETCATGARACAGCTCARGGC
ACAGGGGTCCCCCGAGCTTATTAAGCGTGTCGGAGGGTTGGECTC ATGCCGAGCACCAGTAAGCTCGTTAATCCACTGGAACACTACAA

55

CGTCATCAACACATTTCGGTTAAATATAACTGACAAAT CAAACA ACGCCAACGACGAGCGITICGCTCTCGCCGCTTARGCGGTGAGC
ATAATTTCGCAGTAGCTGCGTAATAGCCACTGCATCGCCTAACA CGCTGCACTGATCTETCCTTGGGTCACGCGCGCGAA
GCATCTCCTACGTGCTGTTAACGCGATTCAACCCTAGTAGGATAT SEQ ID NO: 159
GCTAAACACTGCCGCTTGAAGTCTGTTTAGATGAAATATAATCA o Bordetella bronchisepzica tmRNA
HGCTAGTATC+TGTTGGTTGTTTATTGCTTAGCATGATGCGAARA
TTATCAATAARCTACACACGTAGAAAGATTTGTATCAGGACCTC GGGEGCCGAUCCGGAUUCGACGUGGGUCAUGAAACAGCUCARGGC

65
TGG SEQ ID NO: 155 AUGCCGAGCACCAGUAAGCUCGUUAAUCCACUGGAACACUACAA
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ACGCCAACGACGAGCGUUUCGCUCUCGCCGCUUARGCGGUGAGT

CGCUGCACUGAUCUGUCCUUGGGUCACGCGGGGGRA

SEQ ID NO: 160

Chlamydia preumoniae (CWL029), ssrA

GGGGGTGTATAGGTTTCGACTTGAAAATGAAGTGTTAATTGCAT

GCGGAGGGCGTTGGCTGGCCTCCTAAAAAGCCAACAAAACAATA

AATGCCGAACCTAAGGCTGAATGCGAAATTATTAGCTTGTTTGA

CTCAGTAGAGGAAAGACTAGCTGCTTAATTAGCAAAAGTTGTTA

GCTAGATAATCTCTAGGTAACCCGGTATCTGCGAGCTCCACCAG

AGGCTTGCAAAATACCGTCATTTATCTGGTTGGAACTTACTTTCT

CTAATTCTCAAGGAAGTTCGTTCGAGATTTTTGAGAGT CATTGGC

TGCTATAGAGGCTTCTAGCTAAGGGAGTCCAATGTAAACAATTC

TAGAAGATAAGCATGTAGAGGTTAGCAGGGAGTTTGTCAAGGAC

GAGAGTTCGAGTCTCTCCACCTCCACCA SEQ ID NO: lel

Chlamydia pneumoniae (CWL029) tmRNA

GGGGGUGUAUAGGUUUCGACUUGAAAAUGAAGUGUUAAUUGC

AUGCGGAGGGCGUUGGCUGGCCUCCUAAAARGCCAACARAACA

AUAAAUGCCGAACCUAAGGCUGAAUGCGAAAUUAUUAGCUUG

UUUGACUCAGUAGAGGAAAGACUAGCUGCUUAAUUAGCAARA

GUUGUUAGCUAGAUAAUCUCUAGGUAACCCGGUAUCUGCGAG

CUCCACCAGAGGCUUGCAAAAUACCGUCAUUUAUCUGGUUGGA

ACUUACUUUCUCUAAUUCUCAAGGAAGUUCGUUCGAGAUUUU

UGAGAGUCAUUGGCUGCUAUAGAGGCUUCUAGCURAGGGAGU

CCAAUGUARACAAUUCUAGAAGAUAAGCAUGUAGAGGUUAGC

AGGGAGUUUGUCAAGGACGAGAGUUCGAGUCUCUCCACCUCCA

CCA SEQ ID NO: 162

Francisella tularensis ssrA

GGGGGCGAATATGGTTTCGACATGAATGTCAARATCTAAGGTGC

ATGCCGAGGAAGTACCGTAACCTCGTTAATAACAGTACAAATGC

CAATAATAACTGGCAACAAAAAAGCAAACCGCGTAGCGGCTAA

CGACAGCAACTTTGCTGCTGTTGCTAAAGCTGCCTAGTCTAGCTT

AATAATCTAGATGCGCACGGATATGATAGTCTTTCTTATGACACT

ATCTATACATCCGTTCATATTCCGCATAAGACGGTCTTTGCTTTTT

GTCTGGGAGTTAAGGCTGTATTTAACAGACTCGCTAACTATTACC

CTGGCTAATTGGGGAATAGT CAAGCTAAACTCAAATAGATTAGC

CTAAGCATGTAGATCCAAAGATCTAGAGTTTGTGGACGCGGGTT

CAAATCCCGCCGCCTCCACCA SEQ ID NO: 163

46

Francisella tularensis tmRNA

GGGGGCGARUAUGGUUUCGACAUGARUGUCARAAUCUARGGU
GCAUGCCGAGGAAGUACCGUAACCUCGUUAAUAACAGUACARA
UGCCAAUARUAACUGGCAACAAARAAGCAARCCGCGUAGCGGT
URACGACAGCAACUUUGCUGCUGUUGCUARAGCUGCCUAGUCT

10 AGCUURAUAAUCUAGAUGCGCACGGAUAUGAUAGUCUUTCUU
AUGACACUAUCURUACAUCCGUUCAUAUUCCGCAURRGACGGU
CUUUGCUUUUUGUCUGGGAGUUARGGCUGUAUUURAACAGACY

15 CGCURACUAUUACCCUGGCURRUUGGGGAAUAGUCAAGCUAA
ACUCARAUAGAUUAGCCUARAGCAUGUAGAUCCAARGAUCUAG
AGUUUGUGGACGCGGGUUCARRUCCCGCCGCCUCCACCA

20 SEQ ID NO: 164

Guillardia theta (Plastid) ssrA

GGGGCTGATTTGGATTCGACATATAAATTTGCGTGTTTCATTATG
25

AAGCAAGTCAAGTTTAATGATCTTGTAAAARACATTAAAGTACA

ARTAAATGCAAGCAATATAGTTTCATTTAGTTCARAACGT TTAGT

CTCTTTTGCATAAGCAARATGTGTTAATAACTTTCTTAGTAGARAA
¥ TTGGAGAAGTTTACTAAGATTTATATTTACTCCATAATTATTTTA

ARGATGGTAAAAAGGTGATTCATCATTTGTATGTTTCTAAACTTT

GTGAAAGAATAGTGGGCTCCATTTATAATGAACGTGGGTTCARA
33 TCCCACCAGCTCCACCA SEQ ID NO: 165

Guillardia theta (Plastid) tmRNA

40 GGGGCUGAUUUGGAUUCGACAUAUAAAUUUGCGUGUUUCAUU
AUGAAGCAAGUCAAGUUUAAUGAUCUUGUAAAAAACAUUARA
GUACAAAUAAAUGCAAGCAAUAUAGUUUCAUUUAGUUCAARA

45 CGUUUAGUCUCUUUUGCAUAAGCAAAAUGUGUUAAUAACUUU
CUUAGUAGAAAUUGGAGAAGUUUACUAAGAUUUAUAUUUACU
CCAUAAUUAUUUUARAAGAUGGUAAAAAGGUGAUUCAUCAUUU

50 GUAUGUUUCUAAACUUUGUGAAAGAAUAGUGGGCUCCAUUUA
UAAUGAACGUGGGUUCAAAUCCCACCAGCUCCACCA

SEQ ID NO: 166

55 Thalassiosira Weissflogii (Plastid) sstA

GGGGCTGATTTGGTTTCGACATTTAAAACTTCTTTCTATGTGTCA
GGTCAAAGTTTGTATTCTTTGTAAAAAAATACTARAATACTAATA
60 AATGCTAATAATATAATACCGTTTATTTTTAAAGCAGTAARARC
AAAAAAAGAAGCAATGGCTTTAAATTTTGCTGTATAGTTCATTA
ACTTAGGTTATTAAATATTTTTTCATTATAACTGGACTTTTCTCTA

65 GTTTATAGTTTAGAATAAATTTAAATTTTGCARARCTCGTTCGAA



US 7,972,777 Bl
47 48

-continued -continued
AATTTTCGGGCTAAACCTGTAAACGCAARTACTAAGAAATTTTA
GTTCCTCCCTCCATCGTCCATGTCGTAGGGTAAGGGACTCAAACT
GATGGACATGGGTTCAATTCCCATCAGTTCCACCA
ARGTGGACTACGCCGGAGTTCGCCGTCTGAGGACAAAGGAAGA
SEQ ID NO: 167 5
GRACAACCAGACTAGCAACTTGGAAGCCTGTCGATAGGCCGAAG

Thalassiosira Weissflogii (Plastid) tmRNA
AGTTCGCGARATGC TAATATATCGACTACACTCGTAGAAGCTTA

AGTGCCGATATTTTTGGACGTGGGTTCGATTCCCT SEQ ID
GGGGCUGAUUUGGUUUCGACAUUUAAAACUUCUUUCUAUGUG 10

NO: 178
UCAGGUCAAAGUUUGUAUUCUUUGUAAAAAAAUACUAARAUA

U AU AR AU AR AAATAATAC CAUTUATUTTUARAGCE Helicobacter pylori tmRNA, (Clinical Isolate 2), Internal

Partial
GUARAAACAAAARAAGAAGCAAUCECUUUAAAUUUUGCTGUA
15
U AGUU CADUAACUUAGGU AU UARATATY DU U CAT UATAAC UGGGGACGUUACGGUUUCGACAGEGAUAGUUCGAGCUUAGGY
U EEACTU U C CUACT U AT ACT DU AGAA VA AR T UUARAT Y UGCGAGUCGAGGGGAUCGECCUCGUUARAACGUCAARGCCUAU
UGCAARACUCGUUCGAAAAUUTU CGACCUARACCUGUARACGC ARUUGGCAARCAARRCAAUCUUUCUUUAGCUGCUURRUUGCA
20
ARAUACUAACARAUUUUACATCEACAT CECUUCART UCCCAD CUAAAGGUUCCUCCCUCCAUCGUCCAUGUGGUAGGGUAAGGGA
CACTUCCACCA SEQ ID NO: 168 CUCAAACUAAGUGGACUACGC CGGAGUUCGCCGUCUGAGGACA
. . - . ARGGAAGAGAACAACCAGACUAGCAACUUGGAAGCCUGUCGA
Helicobacter pylori ssrA, (Clinical Isolate 1), Internal Partial
23 UAGGCCGAAGAGUUCGCGAAAUGCUAAUAUAUCGACTUACACUC
TGGGGATGTTACGGTTTCGACAGGGGTAGTTCGAGC TTAGGTGE GUAGAAGCUUAAGUGCCGAUAUUUTUGGACGUGGGUUCGAUT
CGAGTCGAGGGGATCGGCCTCGT TAAAACGT CARAGCCTATAAC CCCU SEQ ID NO: 179
TGGCARACAACAAAACAACTTCGCTTTAGCAGCTTAATAAGCTC 30 LiwerhlseeﬁgeriOQCT(Zll856)ssnA,hnerna]Pankﬂ
TTAGCGETTCCTCCCTCCATCGCCCATGTGGTAGGGTARGGGACT
ACAGGGATAGTTCGAGCTTGAGTTGCGAGTCGGGGGGATCGTCC
CAAATTAAGTGGGCTACGCTGGATTCCACCGTCTGAGGATGARR
TCGTTATCAACGTCAAAGC CAATAATAACTGGCARAGAAARACA
GAAGAGAACAACCAGACTAGCTACCCGGACGCCCGTCGATAGG 35
ARACCTAGCTTTCGCTGCCTAATAAGCAGTAGCATAGC TGATCCT
CAGATGGAGTAGCGAATCGCGAATATATCGACTACACT CGTAGA
CCGTGOATCGCCCATGTGC TACGGARAGGGTC TCACTT TAAGTG
AGCTTAAGTGCCGATATTCTTGGACGTGEGTTCGACTCCC
GGCTACACTAAATAATCTCCGTCTGGGGT TAGTT AGAAGAGCTT
SEQ ID No: 176 40
ARTCAGACTAGCTGAATGGAAGCCTGTTACCGGGCTGATGTTTA
Helicobacter pylori tmRNA, (Clinical Isolate 1), Internal
Partial TGCGARATACTAATACGGTGACTACGCTCGTAGATATT TAAGTG
CCCATATTTCTGG SEQ ID NO: 180
45 L .
UGGGGAUGUUACGGUUUCGACAGGGGUAGUUCGAGCUUAGED Listeria seeligeri (NCTC 11856) tmRNA, Internal Partial
GGCGAGUCGAGGEGAUCGGC CUCGUUAAAACGUCAAAGCCUAY
ACAGGGAUAGUUCGAGCUUGAGUUGCGAGUCGGGGGGAUCGY
ARCUGGCAAACAACAAAACAACUUCGCUUUAGCAGCUUAAUAA
CCUCGUUAUCAACGUCARAGC CAAUAAUAACUGGCAAAGARAR
GCUCUUAGCGGUUCCUCCCUCCAUCGCCCAUGUGGUAGGGUAR 50
ACAAAACCUAGCUUUCGCUGCCUAAUAAGCAGUAGCAUAGCUG
GGGACUCAAAUUAAGUGGGCUACGCUGGAUUCCACCGUCUGAG
AUCCUCCGUGCAUCGCCCAUGUGCUACGGARAGGGUCUCACTT
GAUGAAAGAAGAGAACAACCAGACUAGCUACCCGGACGCCCG
UAAGUGGGCUACACUAAAUAAUCUCCGUCUGGGGUUAGUUAG
CGAUAGGCAGAUGGAGUAGCGAAUCGCGAAUAUAUCGACUAC 55

ARGAGCUUAAUCAGACUAGCUGAAUGGAAGCCUGUUACCGEE
ACUCGUAGAAGCUUAAGUGCCGAUAUUCUUGGACGUGGGUUC
CUGAUGUUUAUGCGAAAUACUAAUACGGUGACUACGCUCGUA
GACUCCC SEQ ID NO: 177
GAUAUUUAAGUGCCCAUAUUUCUGG SEQ ID NO: 181
Helicobacter pylorissrA, (Clinical Isolate 2), Internal Partial 60
Listeria ivanovii (NCTC 11846) ssrA, Internal Partial

TGGGGACGTTACGGTTTCGACAGGGATAGTTCGAGCTTAGGTTG
ACAGGGATAGTTCGAGCTTGAGT TGCGAGTCGGGGGGATCGTCC
CGAGTCGAGGGGATCGGCCTCGTTAAAACGTCAARAGCCTATAAT
65 TCGTTATTAACGTCAAAGCCAATAATAACTGGCARAGARARACA
TGGCARACAAAACAATCTTTCTTTAGCTGCTTAATTGCACTAARG
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AAACCTAGCTTTCGCTGCCTAATAAGCAGTAGCATAGCTGATCCT

CCGTGCATCGCCCATGTGCTACGGTAAGGGTCTCACTTTAAGTGG
GCTACACTAAATAATCTCCGTCTGGGGTTAGTTAGAAGAGCTTA
ATCAGACTAGCTGAATGGAAGCCTGTTACCGGGCTGATGTTTAT
GCGAAATGCTAATACGGTGACTACGCTCGTAGATATTTRAAGTGC
CGATATTTCTGG SEQ ID NO:

182

Listeria ivanovii (NCTC 11846) tmRNA, Internal Partial

ACAGGGAUAGUUCGAGCUUGAGUUGCGAGUCGGGGGGAUCGU
CCUCGUUAUUAACGUCAAAGCCAAUAAUAACUGGCAAAGARA
AACAAAACCUAGCUUUCGCUGCCUAAUAAGCAGUAGCAUAGCU
GAUCCUCCGUGCAUCGCCCAUGUGCUACGGUAAGGGUCUCACU
UUAAGUGGGCUACACUAAAUAAUCUCCGUCUGGGGUUAGUUA
GAAGAGCUUAAUCAGACUAGCUGAAUGGAAGCCUGUUACCGG
GCUGAUGUUUAUGCGAAAUGCUAAUACGGUGACUCGCUCGUA

GAUAUUUAAGUGCCGAUAUUUCUGG SEQ ID NO: 183

Mycobacterium africanum (Clinical Isolate) ssrA, Internal

Partial

ACTTCGCGCATCGAAT CAAGGGAAGCGTGCCGGTGCAGGCAAGA
GACCACCGTAAGCGTCGTTGCGACCAAATAAGCGCCGATTCACA
TCAGCGCGACTACGCTCTCGCTGCCTAAGCGACGGCTAGTCTGTC
AGACCGGGAACGCCCTCGGCCCGGACCCTGGCATCAGCTAGAGG
GATCCACCGATGAGTCCGGTCGCGGGACTCCTCGGGACARACCAC
AGCGACTGGGATCGTCATCTCGGCTAGTTCGCGTGACCGGGAGA
TCCGAGCAGAGGCATAGCGAACTGCGCACGGAGAAGCCTTGAG

GGAATGCCGTA SEQ ID NO: 184

Mycobacterium africanum (Clinical Tsolate) tmRNA, Inter-

nal Partial

ACUUCGCGCAUCGAAUCAAGGGAAGCGUGCCGGUGCAGGCAAG
AGACCACCGUAAGCGUCGUUGCGACCAAAUAAGCGCCGAUUCA
CAUCAGCGCGACUACGCUCUCGCUGCCUAAGCCGACGGCUAGUC
UGUCAGACCGGGAACGCCCUCGGCCCGGACCCUGGCAUCAGCU
AGAGGGAUCCACCGAUGAGUCCGGUCGCGGGACUCCUCGGGAC
AACCACAGCGACUGGGAUCGUCAUCUCGGCUAGUUCGCGUGAC
CGGGAGAUCCGAGCAGAGGCAUAGCGAACUGCGCACGGAGAAG

CCUUGAGGGAAUGCCGUA SEQ ID NO: 185

Mycobacterium gordonae(Clinical Isolate) ssrA, Internal

Partial

ACTTCGCGCATCGAAT CAAGGGAAGCGTGCCGGIGCAGGCRAGA

GACCACCGTAAGCGTCGTTGCAACCATATAAGCGCCGATTCACA
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-continued

TCAGCGCGACTACGCTCTCGCTGCCTAAGCGACGGCTAGTCTGTC
GGACCGGGAACGCCCTCGCCCCGGACCCCGGCATCAGCTAGAGG
GATCAACCGATGAGTTCGGTCGCGGGACTCATCGGGACACCAAC
AGCGACTGGGATCGTCATCCTGGCTAGTCCGTGTGACCAGGAGA
TCCGAGCAGAGACATAGCGGACTGCGCACGGAGARAGCCTTGAG

GGAATGCCGTA SEQ ID NO: 186

Mycobacterium gordonae(Clinical Isolate) tmRNA, Internal

Partial

ACUUCGCGCAUCGAAUCAAGGGAAGCGUGCCGGUGCAGGCAAG
AGACCACCGUAAGCGUCGUUGCAACCAUAUAAGCGCCGAUUCA
CRAUCAGCGCGACUACGCUCUCGCUGCCUAAGCGACGGCUAGUC
UGUCGGACCGGGAACGCCCUCGCCCCGGACCCCGGCAUCAGCU
AGAGGGAUCAACCGAUGAGUUCGGUCGCGGGACUCAUCGGGAC
ACCAACAGCGACUGGGAUCGUCAUCCUGGCUAGUCCGUGUGAC
CAGGAGAUCCGAGCAGAGACAUAGCGGACUGCGCACGGAGRAG

CCUUGAGGGAAUGCCGUA SEQ ID NO: 187

Mycobacterium kansasii (Clinical Isolate) ssrA, Internal Par-

tial

ACTTCGCGCATCGAATCAAGGGAAGCGTGCCGGTGCAGGCRAGA
GACCACCGTAAGCGTCGTTGCAACCAAATAAGCGCCGATTCACA
TCAGCGCGACTACGCTCTCGCTGCCTAAGCGACGGCTAGTCTGTC
AGACCGGGACCGCCCTCGACCCGGACTCTGGCATCAGCTAGAGG
GATCAACCGATGAGTTCGGTCGCGGGACTCGTCGGGACACCAAC
AGCGACTGGGATCGTCATCCTGGCTAGTTCGCGTGACCAGGAGA
TCCGAGCAGAGGCATAGCGAACTGCGCACGGAGARAGCCTTGAG

GGAATGCCGTA SEQ ID NO: 188

Mycobacterium kansasii (Clinical [solate) tmRNA, Internal

Partial

ACUUCGCGCAUCGAAUCAAGGGAAGCGUGCCGGUGCAGGCAAG
AGACCACCGUAAGCGUCGUUGCAACCAAAUAAGCGCCGAUUCA
CRAUCAGCGCGACUACGCUCUCGCUGCCUAAGCGACGGCUAGUC
UGUCAGACCGGGACCGCCCUCGACCCGGACUCUGGCAUCAGCU
AGAGGGAUCAACCGAUGAGUUCGGUCGCGGGACUCGUCGGGAC
ACCAACAGCGACUGGGAUCGUCAUCCUGGCUAGUUCGCGUGAC
CAGGAGAUCCGAGCAGAGGCAUAGCGAACUGCGCACGGAGAAG

CCUUGAGGGAAUGCCGUA SEQ ID NO: 189

Mycobacterium chelonae ssrA, Internal Partial

ACAGCGAGTCTCGACTTAAGGGAAGCGTGCCGGTGCAGGCAAG

AGACCACCGTAAGCGTCATTGCAACCAATTAAGCGCCGATTCTC
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ATCAGCGCGACTACGCACTCGCTGCCTAAGCGACTGCGTGTCTE

TCAGACCGGGAGCGCCCTCAGCCCGGACCCTGGCATCAGCTAGA
GGGACAAACTACGGGTTCGGTCGCGGGACCCGTAGGGACATCAA
ACAGCGACTGGGATCGTCATCTCGGCTTGTTCGCGGGACCGAGA
GATCCAAGTAGAGGCATAGCGAACTGCGCACGGAGAAGCCTTA

ATGAACGGCCGTTG SEQ ID NO: 190

10

52

-continued
ACAGCGCGACTACGCTCTCGC TGCC TAAGCGACAGCTAGTCCGT

CAGACCGGGAACGCCCTCGACCCGGAGCCTGGCGTCAGCTGGAG
GGATCCACCGGTGAGTCCGGTCGCGGGACTCATCGGGACATACA
CAGCGACTGGGATCGTCATCCTGGCTGGTTCGCGTGACCGGGAG
ATCCGAGCAGAGGCATAGCGAACTGCGCACGGAGAAGCCTTGA

GGGAATGCCGTAG SEQ ID NO: 194

Mycobacterium chelonae tnRNA, Internal Partial Mycobacterium malmoense (Clinical Isolate) tmRNA, Inter-

nal Partial
ACAGCGAGUCUCGACUUAAGGGAAGCGUGCCGGUGCAGGCARG
15
ACUUCGCGCAUCGRAAUCAAGGGAAGCGUGCCGGUGCAGGCAAG
AGACCACCGUAAGCGUCAUUGCAACCAAUUAAGCGCCGAUUCT
AGACCACCGUAAGCGUCGUUGCAACCAUAUAAGCGCCGUUUCA
CAUCAGCGCGACUACGCACUCGCUGCCUAAGCGACUGCGUGUC
ACACAGCGCGACUACGCUCUCGCUGCCUARAGCGACAGCUAGUC
UGUCAGACCGGGAGCGOCCUCAGCCCGGACCCUGGCAUCAGCU
20 CGUCAGACCGGGAACGCCCUCGACCCGGAGCCUGGCGUCAGCU
AGAGGGACAAACUACGGGUUCGGUCGCGGGACCCCUAGGGACA
GGAGGGAUCCACCGGUGAGUCCGGUCGCGGGACUCAUCGGGAC
UCAAACAGCGACUGGGAUCGUCAUCUCGECUUGUUCGCGGGAC
AUACACAGCGACUGGGAUCGUCAUCCUGGCUGGUUCGCGUGAC
CGAGAGAUCCAAGUAGAGGCAUAGCGAACUGCGCACGGAGAA
25 CGGGAGAUCCGAGCAGAGGCAUAGCGAACUGCGCACGGAGAAG

GCCUUAAUGAACGGCCGUUG SEQ ID NO: 191

. CCUUGAGGGAAUGCCGUAG SEQ ID NO: 195
Mycobacterium szulgai (ATCC 35799) ssrA, Internal Partial

Mycobacterium flavescens ssrA, Internal Partial

ACTTCGCGCATCGAAT CAAGGGAAGCGTGCCGGTGCAGGCAAGA 30

ACTTCGAGCGTCGAATCAAGGGAAGCGTGCCGGTGCAGGCAAG
GACCACCGTAAGCGTCGTTGCAACCAATTAAGCGCCGAGAACAC

AGACCACCGTAAGCGTCGTTGCAACCAATTAAGCGCCGATTCCA
TCAGCGCGACTTCGCTCTCGCTGCCTAAGCGACAGCAAGTCCGT

ATCAGCGCGACTACGCACTCGCTGCCTAAGCGACTGCGTGTCTG
CAGACCGGGAAAGCCCTCGACCCGGACCCTGGCGTCATCTAGAG 35

TCAGCCCGGGAGAGCCCTCGACCCGGTGTCTGGCATCAGCTAGA
GGATCCACCGETGAGTTCGGTCGCGGGACTCATCGGGACACCAA

GGGATAAACCGGTGGGTCCGGTCGCGGGACTCATCGGGACATCA
CAGCGACTGGGATCGTCATCCTGGCTAGTTCGCGTGACCAGGAG

AACAGCGACTGGGATCGTCATCCTGACTTGTTCGCGTGATCAGG
ATCCGAGTAGAGACATAGCGAACTGCGCACGGAGAAGCCTTGA

40
AGATCCGACGTAGAGACATAGCGAACTGCGCACGGAGAAGCCTT
CGGAATGCCGTAG SEQ ID NO: 192
. ) GAGGGAACGCCGTACG SEQ ID NO: 196
Mycobacterium szulgai (ATCC 35799) tmRNA, Internal Par-
tial Mycobacterium flavescens tmRNA, Internal Partial
45
ACUUCGCGCAUCGRAUCRAGGGAAGCGUGCCGGUGCAGGCAAG ACUUCGAGCGUCGAAUCAAGGGAAGCGUGCCGGUGCAGGCAAG
AGACCACCGUAAGCGUCGUUGCAACCAAUUAAGCGCCGAGAAC AGACCACCGUAAGCGUCGUUGCAACCAAUUAAGCGCCGAUUCC
ACUCAGCGCGACUUCGCUCUCGCUGCCUAAGCGACAGCAAGUC 50 ARUCAGCGCCACUACGCACTUCECUGCCUAAGCCACUGCRUGUC
CGUCAGACCGGGARAGCCCUCGACCCGGACCCUGGCGUCAUCT UGUCAGCCCGGGAGAGCCCUCGACCCGGUGUCUGGCAUCAGCU
AGAGGGAUCCACCGGUGAGUUCGGUCGCGGGACUCAUCGGGAC AGACCCAUARACCEOUGERUCCERUCACECEACUCAUCCRGAC
ACCARACAGCGACUGGGAUCGUCAUCCUGGCUAGUUCGCGUGAC 55 AUCAAACAGCGACUGGGAUCGUCAUCCUGACUUGUUCGCGUGA
CAGGAGRUCCGAGUAGAGACAUAGCGARCUGCGCACGGAGAA UCAGGAGAUCCGAGUAGAGACAUAGCGAACUGCGCACGGAGA
GCCUUGAGGGAAUGCCGUAG SEQ ID NO: 193 AGCCUUGAGGGAACGCCGUAG SEQ ID NO: 197
Mycobacterium malmoense (Clinical Isolate) sstA, Internal 6o AMycobacterium marinum ssrA, Internal Partial

Partial

ACTTCGCGCATCGAAT CAAGGGAAGCGTGCCGGTGCAGGCRAAGA

GACCACCGTAAGCGTCGTTGCAACCATATAAGCGCCGTTTCAAC

ACTTCGCGCATCGAAT CAAGGGAAGCGTGCCGGTGCAGGCRAGA

GACCACCGTAAGCGTCGATGCAACTAGATAAGCGCCGATTCACA

TCAGCGCGACTACGCTCTCGCTGCCTAAGCGACGGCTAGTCTGTC
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-continued

GGACCGGGAACGCCCTCGCCCCGGACCCCGGCATCAGCTAGAGG
GATCAACCGATGAGTTCGGTCGCGGGGCTCATCGGGACATCAAC
AGCGACTGGGATCGTCATCCTGGCTAGTTCGCGTGACCAGGAGA
TCCGAGCAGAGACCTAGCGGACTGCGCACGGAGAAGCCTTGAG

GGAATGCCGTAG SEQ ID NO: 198

Mycobacterium marinum tmRNA, Internal Partial

ACUUCGCGCAUCGAAUCAAGGGAAGCGUGCCGGUGCAGGCAAG

10

Mycobacterium smegmatis (ATCC 10143) ssrA, Internal Par-

tial

54

-continued
TCAGCGCGACTACGCCCTCGCTGCCTAAGCGACGGC TGGTCTGT

CAGACCGGGAGTGCCCTCGGCCCGGATCCTGGCATCAGCTAGAG
GGACCCACCCACGGGTTCGGTCGCGGGACCTGTGGGGACATCAA
ACAGCGACTGGGATCGTCATCTCGGCTTGTTCGTGTGACCGGGA
GATCCGAGTAGAGACATAGCGAACTGCGCACGGAGAAGCCTCG

AGGACATGCCGTAG SEQ ID NO: 202

AGACCACCQUAAGCEU CGAUGCAACUACAUAAGCGCCCAUUCA 15 ACUUCGAGCAUCGAAUCCAGGGAAGCGUGCCGGUGCAGGCAAG
CAUCAGCGCGACUACGCUCUCGCUGCCUAAGCGACGGCUAGUC AGRCCACCGUAAGCGUCGUUGCAACCAAUUAAGCGCCGAUUCC
UGUCGGACCGGGAACGCCCUCGCCCCCGACCCCEECAUCAGCT ARUCAGCGCGACUACGCCCUCGCUGCCUAAGCGACGGCUGGUC
ACAGGOAUCAACCEATGACUUCGAT CGCCAGGCTCAUCCEEAC 20 UGUCAGACCGGGAGUGCCCUCGECCCEGAUCCUGGCAUCAGCU
AUCAACAGCGACTGECAUCQUCAUCCUGECUACUUCGCCUGAC AGAGGGACCCACCCACGEEUUCEGUCECEGEACCUGUGGEGAC
CAGEACAUCCEAGCAGAGAC CUAGCACACTGCGCACCOAGAAG AUCAAACAGCGACUGGGAUCGUCAUCUCGGCUUGUUCGUGUGA
CCUUGAGGGAAUGCCGUAG SEQ ID NO: 199 5 CCGGGAGAUCCGAGUAGAGACAUAGCGAACUGCGCACGGAGAA

Mycobacterium microti (Environmental Tsolate) ssrA, Inter- GCCUCGAGGACAUGCCGUAG SEQ 1D NO: 203

nal Partial Mycobacterium xenopi (Clinical Isolate) ssrA, Internal Par-

tial
ACTTCGCGCATCGAATCAAGGGAAGCGTGCCGGTGCAGGCAAGA 30

ACTTCGCGCATCGAATCAAGGGAAGCGTGCCGGTGCAGGCRAGA
GACCACCGTAAGCGTCGTTGCGACCAAATAAGCGCCGATTCACA

GACCACCGTAAGCGTCGTTGCAACTAAATAAGCGCCGATTCACA
TCAGCGCGACTACGCTCTCGCTGCCTAAGCGACGGCTAGTCTGTC

TCAGCGCGACTACGCTCTCGCTGCCTAAGCGACAGCTAGTCCGT
AGACCGGGAACGCCCTCGGCCCGGACCCTGGCATCAGCTAGAGG 35

CAGGCCGGGAGTTCCCTCGACCCGGATCCTGGCGTCAGCTAGAG
GATCCACCGATGAGTCCGGTCGCGGGACTCCTCGGGACAGCCAC

GGATCCACCGATGGGTTCGGTCGCGGGACCCATCGGGACACCAL
AGCGACTGGGATCGTCATCTCGGCTAGTTCGCGTGACCGGGAGA

ACAGCGACTGGGATCGCCGTCCCGGCTAGTTCGCGAGACCGGGA
TCCGAGCAGAGGCATAGCGAACTGCGCACGGAGAAGCCTTGAG 40

GATCCGAGTAAGGGCAAAGCGAACTGCGCACGGAGAAGCCTTG

GGAATGCCGTA SEQ ID NO: 200

) AGGGTATGCCGTA SEQ ID NO: 204
Mycobacterium microti (Environmental Tsolate) tmRNA,

Internal Partial Mycobacterium xenopi (Clinical Isolate) tmRNA, Internal

45 Partial

ACUUCGCGCAUCGAAUCAAGGGAAGCGUGCCGGUGCAGGCAAG
ACUUCGCGCAUCGAAUCAAGGGAAGCGUGCCGGUGCAGGCAAG

AGACCACCGUAAGCGUCGUUGCGACCAAAUAAGCGCCGAUUCA
AGACCACCGUAAGCGUCGUUGCAACUAAAUAAGCGCCGAUUCA

CAUCAGCGCGACUACGCUCUCGCUGCCUAAGCGACGGCUAGUC 50
CRAUCAGCGCGACUACGCUCUCGCUGCCUAAGCGACAGCUAGUC

UGUCAGACCGGGAACGCCCUCGGCCCGGACCCUGGCAUCAGCU
CGUCAGGCCGGGAGUUCCCUCGACCCGGAUCCUGGCGUCAGCU

AGAGGGAUCCACCGAUGAGUCCGGUCGCGGGACUCCUCGGGAL
AGAGGGAUCCACCGAUGGGUUCGGUCGCGGGACCCAUCGGGAC

AGCCACAGCGACUGGGAUCGUCAUCUCGGCUAGUUCGCGUGAC 55
ACCACACAGCGACUGGGAUCGCCGUCCCGGCUAGUUCGCGAGA

CGGGAGAUCCGAGCAGAGGCAUAGCGAACUGCGCACGGAGAAG
CCGGGAGAUCCGAGUAAGGGCAAAGCGAACUGCGCACGGAGAA

CCUUGAGGGAAUGCCGUA SEQ ID NO: 201

GCCUUGAGGGUAUGCCGUA SEQ ID NO: 205

Mycobacterium smegmatis (ATCC 10143 ) sstA, Internal Par- ¢

dial Mycobacterium intracellulare (NCTC 10425) ssrA, Internal

Partial

ACTTCGAGCATCGAAT CCAGGGAAGCGTGCCGGTGCAGGCAAGA ACTTCGCGCATCGAAT CAAGGGAAGCGTGCCGGTGCAGGCRACC

GACCACCGTAAGCGTCGTTGCAACCAATTAAGCGCCGATTCCARA 65 GACCACCGTAAGCGTCGTTGCAAACAGATAAGCGCCGATTCACA
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TCAGCGCGACTACGOTCTCGCTGCCTAAGCGACAGC TAGTCCGT

CAGACCGGGAACGCCCTCGACCCGGAGCCTGGCGTCAGCTAGAG
GGATCCACCGATGAGTCCGGTCGCGGGACTTATCGGGACACCAA
CAGCGACTGGGATCGTCATCTCGGCTTGTTCGCGTGACCGGGAG
ATCCGAGTAGAGGCATAGCGAACTGCGCACGGAGAAGTCTTGAG

GGAATGCCGTAG SEQ ID NO: 206

Mycobacterium intracellulare (NCTC 10425) tmRNA, Inter-

nal Partial

ACUUCGCGCAUCGAAUCAAGGGAAGCGUGCCGGUGCAGGCAAC
CGACCACCGUAAGCGUCGUUGCARACAGAUAAGCGCCGAUUCA
CAUCAGCGCGACUACGCUCUCGCUGCCUAAGCGACAGCUAGUC
CGUCAGACCGGGAACGCCCUCGACCCGGAGCCUGGCGUCAGCU
AGAGGGAUCCACCGAUGAGUCCGGUCGCGGGACUUAUCGGGAC
ACCAACAGCGACUGGGAUCGUCAUCUCGGCUUGUUCGCGUGAC
CGGGAGAUCCGAGUAGAGGCAUAGCGAACUGCGCACGGAGARA

GUCUUGAGGGAAUGCCGUAG SEQ ID NO: 207

Mycobacterium scrofulaceum (NCTC 10803) ssrA, Internal

Partial

ACATCGCGCATCGAAT CAAGGGAAGCGTGCCGGTGCAGGCAAG
AGACCACCGTAAGCGTCGTTGCAACCAATTAAGCGCCGATTCAC
ATCAGCGCGACTACGCTCTCGCTGCCTAAGCGACAGCTAGTCCG
TCAGACCGGGARAGCCCTCGACCCGGAGCCTGGCGTCAGCTAGA
GGGATCAACCGATGAGTTCGGTCGCGGGACTCATCGGGACACCA
ACAGCGACTGGGATCGTCATCCTGGCTAGTCCGCGTGACCAGGA
GATCCGAGCAGAGGCATAGCGGACTGCGCACGGAGAAGTCTTG

AGGGAATGCCGTTG SEQ ID NO: 208

Mycobacterium scrofulaceum (NCTC 10803) tmRNA, Inter-

nal Partial

ACAUCGCGCAUCGAAUCAAGGGAAGCGUGCCGGUGCAGGCAAG
AGACCACCGUAAGCGUCGUUGCAACCAAUUAAGCGCCGAUUCA
CAUCAGCGCGACUACGCUCUCGCUGCCUAAGCGACAGCUAGUC
CGUCAGACCGGGAAAGCCCUCGACCCGGAGCCUGGCGUCAGCU
AGAGGGAUCAACCGAUGAGUUCGGUCGCGGGACUCAUCGGGAC
ACCAACAGCGACUGGGAUCGUCAUCCUGGCUAGUCCGCGUGAC
CAGGAGAUCCGAGCAGAGGCAUAGCGGACUGCGCACGGAGAAG
UCUUGAGGGAAUGCCGUUG SEQ ID NO: 209

Nocardia asteroides ssrA, Internal Partial

ACTGTGTGCGCCGAGGTAGGGGAAGCGTGTCGGTGCAGGCTGGA

GACCACCGTTAAGCGTCGCGGCAACCAATTAAGCGCCGATTCCA
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-continued

ATCAGCGCGACTACGCCCTCGCTGCCTGATCAGCGACGGCTAGC
TGTCGGCCCGGGTTGTGTTCCCGAACCCGGATGCCGGCATCATCT
CAGGGAACTCACCGTGTTCGCCGGTCGCGGACGGACACGGGACA
GCAAACAGCGACTGGGATCGTCATCTCGGCTTGTTCGCGTGACC
GGGAGATCCAAGTAGAGACATAGCGGACTGCACACGGAGAAGC

CCTACTGACTCGACACAG SEQ ID NO: 210

Nocardia asteroides tmnRNA, Internal Partial

ACUGUGUGCGCCGAGGUAGGGGAAGCGUGUCGGUGCAGGCUG

GAGACCACCGUUAAGCGUCGCGGCAACCAAUUAAGCGCCGAUT
CCAAUCAGCGCGACUACGCCCUCGCUGCCUGAUCAGCGACGGC
UAGCUGUCGGCCCGGGUUGUGUUCCCGAACCCGGAUGCCGGCA
UCAUCUCAGGGAACUCACCGUGUUCGCCGGUCGCGGACGGACA
CGGGACAGCAAACAGCGACUGGGAUCGUCAUCUCGGCUUGUUC
GCGUGACCGGGAGAUCCAAGUAGAGACAUAGCGGCUGCACACG

GAGAAGCCCUACUGACUCGACACAG SEQ ID NO: 211

Salmonella enteritidis sstA, Internal Partial

ACGGGATTTGCGAAACCCAAGGTGCATGCCGAGGGGCGGT TGGC
CTCGTAAAAAGCCGCAARAAAATAGTCGCARACGACGAAACCT
ACGCTTTAGCAGCTTAATAACCTGCTTAGAGCCCTCTCTCCCTAG
CCTCCGCTCTTAGGACGGGGATCAAGAGAGGT CARACCCARARG
AGATCGCGTGGATGCCCTGCCTGGGGT TGAAGCGTTAAAACGAA
TCAGGCTAGTCTGGTAGTGGCGTGTCCGTCCGCAGGTGCCAGGC
GAATGTAAAGACTGACTAAGCATGTAGTACCGAGGATGTAGGAA

TTTCGG SEQ ID NO: 212

Salmonella enteritidis tmRNA, Internal Partial

ACGGGAUUUGCGAAACCCAAGGUGCAUGCCGAGGGGCGGUUG
GCCUCGUAAAAAGCCGCAAAARAAUAGUCGCARACGACGAAAC
CUACGCUUUAGCAGCUUARAUAACCUGCUUAGAGCCCUCUCUCC
CUAGCCUCCGCUCUUAGGACGGGGAUCAAGAGAGGUCAAACCC
AAALAGAGAUCGCGUGGAUGCCCUGCCUGGGGUUGAAGCGUUA
AAACGAAUCAGGCUAGUCUGGUAGUGGCGUGUCCGUCCGCAGG
UGCCAGGCGAAUGUAAAGACUGACUAAGCAUGUAGUACCGAG

GAUGUAGGAAUUUCGG SEQ ID No: 213

Staphylococcus epidermidis (NCTC 11047) ssrA, Internal

Partial

ACAGGGGTCCCCCGAGCTTATTAAGCGTGTCGGAGGGT TGGCTC

CGTCATCAACACATTTCGGTTAAATATAACTGACRAAATCARACA
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ATAATTTCGCAGTAGCTGCGTAATAGC CACTGCATCGCCTAACA

GCATCTCCTACGTGCTGTTAACGCGATTCAACCCTAGTAGGATAT
GCTAAACACTGCCGCTTGAAGTCTGTTTAGATGAAATATAATCA
AGCTAGTATCATGTTGGTTGTTTATTGCTTAGCATGATGCGAAAA
TTATCAATAAACTACACACGTAGAAAGATTTGTATCAGGACCTC

TGG SEQ ID NO: 214

Staphylococcus epidermidis (NCTC 11047) tmRNA, Inter-
nal Partial

ACAGGGGUCCCCCGAGCUUAUUAAGCGUGUCGGAGGGUUGGCU
CCGUCAUCAACACAUUUCGGUUARAUAUAACUGACARAAUCAAA
CAAUAAUUUCGCAGUAGCUGCGUAAUAGCCACUGCAUCGCCUA
ACAGCAUCUCCUACGUGCUGUUAACGCGAUUCAACCCUAGUAG
GAUAUGCUAAACACUGCCGCUUGAAGUCUGUUUAGAUGAAAU
AUAAUCAAGCUAGUAUCAUGUUGGUUGUUUAUUGCUUAGCAU
GAUGCGAAAAUUAUCAAUAAACUACACACGUAGARAGAUUTUG

UAUCAGGACCUCUGG SEQ ID NO: 215

Streptococcus agalactiae (NCTC 8181) ssrA, Internal Partial

ACAGGCATTATGAGGTATATTTTGCGACTCATCGGCAGATGTAA
AATGCCAGTTAAATATAACTGCAAAAAATACARATTCTTACGCA
TTAGCTGCCTAAAAAACAGCCTGCGTGATCTTCACAAGATTGTTT
GCGTTTTGCTAGAAGGTCTTATTTATCAGCAAACTACGTTTGGCT
ACTGTCTAGTTAGTTAAAAAGAGATTTATAGACTCGCTATGTGA
GGGCTTGAGTTATGTGTCATCACCTAGTTAAATCAATACATAACC
TATAGITGTAGACAAATATATTAGCAGATGTTTGG SEQ ID

NO: 216

Streptococcus agalactiae (NCTC 8181) tmRNA, Internal
Partial

ACAGGCAUUAUGAGGUAUAUUUUGCGACUCAUCGGCAGAUGU
AAAAUGCCAGUUAAAUAUAACUGCAAAAAAUACAAAUUCUUA
CGCAUUAGCUGCCUAAAAAACAGCCUGCGUGAUCUUCACAAGA
LTUGUUUGCGUUUUGCUAGAAGGUCUUAUUUAUCAGCAAACUA
CGUUUGGCUACUGUCUAGUUAGUUARAAAAGAGAUUUAUAGAC
UCGCUAUGUGAGGGCUUGAGUUAUGUGUCAUCACCUAGUUAA
AUCAAUACAUAACCUAUAGUUGUAGACAAAUAUAUUAGCAGA

UGUUUGG SEQ ID NO: 217

Of the above sequences SEQ ID NOs 470 62, 65 t0 68, 71
and 72, and 99, 159 to 168 and 176-217 are novel sequences.

The above mentioned sequences can be used to form a
database of ssrA gene sequences which can be used to iden-
tify a bacterial species, or for the generation of nucleic acid
diagnostic assays.
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Representative probes identified in accordance with the
invention are as follows:
Salmonella:
1) Genius specific probe:

5'-CGAATCAGGCTAGTCTGGTAG-3' SEQ ID NO: 218

Mycobacteria:

2) Oligonucleotide probe for detection of tuberculosis com-
plex

SEQ ID NO: 219

TBO1
5'-ACTCCTCGGACA (A/G) CCACAGCGA-3'

3) Oligonucleotide probes for detection of M. avium and M.
paratuberculosis Sequences

Probe 1:

PAV1-5'-GTTGCAAATAGATAAGCGCC-3' SEQ ID NO: 220

Probe 2:

PAV2-5'-TCCGTCAGCCCGGGAACGCC-3"' SEQ ID NO: 221
Listeria:

4) Oligonucleotide probe used in the determination of
tmRNA integrity after heat killing treatment of cells:

LVtm: 5'-TTTTGTTTTTCTTTGCCA-3' SEQ ID NO: 222

Escherichia coli:

5) Oligonucleotide probe used in the determination of
tmRNA integrity after heat killing treatment of cells:

Evtm: 5'-AGTTTTCGTCGTTTGCGA-3' SEQ ID NO: 223

Further representative primers identified in accordance with
the invention are as follows:

Mycobacteria:

1) Degenerative oligonucleotide primers for the amplification
of all mycobacterial sequences

5' Primer

SEQ ID NO: 224
10SAAM3-5'-CAGGCAA (G/C) (A/T/C) GACCACCGTAA-3'
3' Primer
SEQ ID NO: 225
10SAAM4-5'GGATCTCC(C/T)G(A/G) TC(A/T) C(A/G) CG

(R/G)AC(A/T)A-3"

2) Oligonucleotide primers for the amplification of M. avium
and M. paratuberculosis

SEQ ID NO: 226
5'Primer: API for-5'-TGCCGGTGCAGGCAACTG-3'

SEQ ID NO: 227
3'Primer: AP2rev-5'-CACGCGAACAAGCCAGGA-3'
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BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1is aclustal alignment of £. coli and V. cholerae sstA
gene sequences;

FIG. 2 is a photograph of an agarose gel of total cellular
RNA prepared from E. coli and V. cholerae cells;

FIG. 3 is a photograph of an autoradiogram of hybridisa-
tion of a ¥. cholerae oligonucleotide probe to tmRNA tran-
scripts of E. coli and V. cholerae;

FIG. 4 is a photograph of an agarose gel of the amplified
products of universal ssrA gene amplification primers from a
panel of organisms;

FIG. 5 is a clustal alignment of the ssrA gene sequences
from the Listeria species;

FIG. 6 is a clustal alignment of the L. monocytogenes and
B. subtilus sstA/tmRNA gene sequences;

FIG. 7 is a photograph of an agarose gel of the amplified
products of Listeria genus specific PCR amplification prim-
ers from a panel of organisms;

FIG. 8 is a photograph of an autoradiogram of hybridised
Listeria genus specific oligonucleotide probe to a panel of
organisms as prepared in Example 4;

FIG. 9is a photograph of an autoradiogram ofhybridised L.
monocytogenes species specific probe to a panel of organisms
as prepared in Example 7,

FIG. 10 is a computer scanned image of a nylon membrane
strip used in the multiple colorimetric probe detection of
Listeria ssrA gene sequences as described in Example 6.

FIG. 11 is a clustal alignment of ssrA gene sequences from
C. trachomatis strains;

FIG. 12 is a clustal alignment of ssrA gene sequences from
H. pylori strains;

FIG. 13 is a clustal alignment of ssrA gene sequences from
M. genitalium strains;

FIG. 14 is a clustal alignment of ssrA gene sequences from
N. gonorrhoeae strains,

FIG. 15 is a clustal alignment of ssrA gene sequences from
L. monocytogenes strains;

FIG. 16 is a clustal alignment of ssrA gene sequences from
L. monocytogenes strains and the L. innocua strain;

FIG. 17 is a photograph of an autoradiogram hybridised
Listeria oligonucleotide probe (Evim) to total RNA samples
isolated after medium heat treatment of £. coli cells;

FIG. 18 is a photograph of an autoradiogram hybridised
Listeria oligonucleotide probe (Evim) to total RNA samples
isolated after extreme heat treatment of E. coli cells;

FIG. 19 is a photograph of an autoradiogram hybridised
Listeria oligonucleotide probe (Lvitm) to total RNA samples
isolated after medium heat treatment of L. monocytogenes
cells;

FIG. 20 is a photograph of an autoradiogram hybridised
Listeria oligonucleotide probe (Lvtm) to total RNA samples
isolated after extreme heat treatment of L. monocytogenes
cells; and

FIG. 21 is a photograph of an agarose gel of RT-PCR
generated tmRNA products at various time points post heat
treatment.

The invention will be further illustrated by the following
Examples.

MODES FOR CARRYING OUT THE INVENTION
Example 1

Examination of the Primary Nucleotide Sequences of
Available tmRNA Sequences

A comparative primary nucleotide sequence alignment of
available tmRNA sequences using the Clustal W nucleic acid
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alignment programme demonstrated that tnRNA sequences
from prokaryotes show a more significant degree of nucle-
otide sequence variability and non-homology than other bac-
terial high copy number RNA, as demonstrated in Table 1.

TABLE 1

Percentage nucleotide sequence homology between RNA molecules from
different bacteria.

Bacillus subtilus vs.
Mjycobacterium
tuberculosis

Escherichia coli vs.
Vibrio cholerae

88
68

66
25

1RNA % homology
tmRNA % homology

These regions of non-homology between tmRNA
sequences from different bacteria are located in the middle of
the molecule, and the extent of nucleotide sequence non-
homology within the tmRNA molecule indicated that genus
as well as species specific probes could be generated to dis-
tinguish between and/or detect bacteria.

Nucleotide sequence alignments had previously shown
that the 5' and 3' flanking regions of the tmRNA molecules
share a high degree of homology both within species and
within genus. This observation indicated that universal oligo-
nucleotide primers could be generated to amplify the ssrA
gene or its encoding tmRNA from a wide variety of bacteria.

We have now demonstrated that these regions of homology
and non-homology within the nucleotide sequence of tmRNA
molecules from different organisms can be used as the basis
of identifying and detecting organisms at the molecular level.

Example 2
Development of a V. cholerae tmRNA Specific Probe

A nucleotide sequence alignment of the E. coli (SEQ ID
NO.37)and ¥ cholerae (SEQ IDNO. 127) ssrA sequences as
depicted in FIG. 1, shows that these two bacterial species are
phylogenetically closely related. There are however, regions
of non-homology between the sequences as evidenced by the
absence of asterix marks. An oligonucleotide probe, comple-
mentary to the variable region of the V. cholerae ssrA nucle-
otide sequence underlined in FIG. 1, was synthesised.

The sequence of the V. cholerae tmRNA specific probe is

SEQ ID NO.
5'-AACGAATGGCTAACCTGARA-3'

169

Total RNA was isolated from liquid cultures of £. coli and
V. cholerae at the mid-exponential phase and the stationary
phase of growth. Equivalent amounts of the isolated total
RNA were electrophoresed on a denaturing formaldehyde
agarose gel and blotted onto HYBOND-N nylon membrane
as shown in FIG. 2 in which the Lanes 1-4 represent the
following:
Lane 1: Total E. coli RNA mid-log phase
Lane 2: Total V. cholerae RNA mid-log phase
Lane 3: Total E. coli RNA stationary phase
Lane 4: Total V. cholerae RNA stationary phase

The resulting Northern blot was then hybridised with the ¥
cholerae tmRNA specific probe end-labelled with yP*2. The
results of the hybridisation experiment shown in FIG. 3 dem-
onstrate the specificity of the probe as only ¥ ckolerae tmR-
NAs were detected. Moreover, a greater degree of hybridisa-
tion signal intensity was observed with the V. cholerae



US 7,972,777 Bl

61

tmRNA isolated from cultures during the stationary phase of
growth, indicating that a higher copy number of the tmRNA
molecule is present in ¥ cholerae cells during this phase.

Exaniple 3 5

Generation of Universal sstA/tmRNA
Oligonucleotide Amplification Primers for the
Characterisation of Unknown ssrA Gene and tmRNA

Sequences 10

Clustal W alignment of all available ssrA gene and tmnRNA
sequences indicated that degenerate oligonucleotide primers
could be designed to amplify ssrA gene and tmRNA nucle-
otide sequences for a wide variety of organisms.

Degenerate oligonucleotide primers were synthesised to
PCR amplify ssrA gene sequences from total genomic DNA
preparations from a broad range of bacteria.

The sequences of the synthesised degenerate oligonucle-
otides are as follows:

15

20

(a) tmU5”: 57 in vitro PCR amplification primer

5’- GGG(A/C)(C/T)TACGG(A/T)TTCGAC- 3’

SEQ ID NO: 170 25
(b) tmU3”: 3’ in vitro PCR amplification primer

5- GGGA(A/G)TCGAACC(A/G)(C/G)GTCC- 3’
SEQID NO: 171

Degenerate base positions are in parentheses. 30
The products of PCR reactions were electrophoresed on an
agarose gel and a 350 base pair (approx.) PCR product was
amplified in all cases, as shown in FIG. 4, demonstrating the
“universality” of the degenerate tmnRNA primers.
In FIG. 4 the lanes represent the following:
Lane A: Molecular weight marker V
Lane 1: Escherichia coli
Lane 2: Salmonella poona
Lane 3: Klebsiella aerogenes
Lane 4: Proteus mirabilis
Lane 5: Proteus rettgeri
Lane 6: Aeromonas hydrophilia
Lane 7: Staphyloccus aureus
Lane 8: Enterococcus faecalis
Lane 9: Lactobacillus lactis
Lane 10: Bacillus subtilus
Lane 11: Listeria monocytogenes
Lane 12: Listeria innocua
Lane 13: Listeria murrayi
Lane 14: Listeria welshimeri
Lane 15: Listeria grayi
Lane 16: Mycobacterium bovis
Lane B: Molecular weight marker V
The universal primers amplified the ssrA gene from both
Gram positive and Gram negative bacteria, as shown in Table
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TABLE 2
Bacterial species tested with universal amplification primers.
60
PCR Product
Gram Escherichia coli +
Negative Salmonella poona +
Bacteria Kiebsiella aerogenes +
Proteus mirabilis +
Proteus rettgeri + 65
Aeromonas hydrophilia +

62
TABLE 2-continued

Bacterial species tested with universal amplification primers.

PCR Product

Gram
Positive
Bacteria

Staphyloccus aureus
Enterococcus faecalis
Lactobacillus lactis
Bacillus subtilus
Listeria monocytogenes
Listeria innocua
Listeria murrayi
Listeria welshimeri
Listeria grayi
Mycobacterium bovis

o+

Example 4

Isolation and Characterisation of Previously
Unknown Bacterial sstAtmRNA Nucleotide
Sequences

The PCR products amplified from genomic DNA from the
Listeria species of bacteria and that from the M. bovis bacte-
rium, from Example 2, were subcloned into a T-tailed plasmid
vector for the purposes of DNA sequencing. Three recombi-
nant clones were selected for each species and sequenced by
the di-deoxy sequencing method. The sequence of both DNA
strands for each subclone was determined.

The nucleotide sequence determined for the M. bovis ssrA
gene shared 100% homology with the Mycobacterium tuber-
culosis ssrA gene sequence.

A clustal W alignment of the novel ssrA gene sequences
obtained for the Listeria species (SEQ ID NOS 51, 53, 55, 59
and 61) is shown in FIG. 5. This analysis indicated that
genus-specific probes and oligonucleotide amplification
primers can be generated for Listeria bacteria. Furthermore,
the alignment also indicated that a species specific oligo-
nucleotide probe can be generated which will distinguish .
monocytogenes from the other Listeria species.

In FIG. 5 the proposed genus specific oligonucleotide
primers, Ltm 1 and Ltm 2, are boxed, as is the genus specific
Listeria oligonucleotide probe, LGtm. The proposed L.
monocytogenes species specific oligonucleotide probe
sequence, [Stm, is underlined and italicised.

To further illustrate that the ssrA gene/tmRNA nucleic acid
target is a suitable target for bacterial diagnostics, a compara-
tive alignment of the L. monocytogenes ssrA gene nucleotide
sequence (SEQ ID NO. 55) with the available B. subtilis sstA
gene nucleotide sequence (SEQ ID NO. 11) (a phylogeneti-
cally closely related bacteria to Listeria) was carried out as
shown in FIG. 6. Analysis of the sequence alignment showed
apercentage nucleotide sequence homology of41%, whereas
the corresponding 16S rRNA alignment exhibits a nucleotide
sequence percentage homology of 87%. (data not shown).

Example 5

Generation and Application of ssrA Gene/tmRNA
Genus-Specific Amplification Primers,
Genus-Specific and Species-Specific Probes for the
Listeria Bacterial Species

Using the Listeria genus sstA gene/tmRNA nucleotide
sequence alignment of Example 4, regions of the ssrA gene/
tmRNA nucleotide sequence were analysed to determine
their suitability for the generation of genus-specific amplifi-
cation primers, and genus-specific and species-specific oli-
gonucleotide probes. In this analysis, regions which demon-
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strated the greatest sequence differences to B. subtilis, were
selected in the design of these amplification primers and
probes.

The sequences of the synthesised oligonucleotides are as
follows:

(a) Ltml: 5 Listeria genus specific amplification primer
5’ -AAAGCCAATAATAACTGG- 3’

SEQID NO: 172

3’ Listeria genus specific amplification primer
5’ -CCAGAAATATCGGCACTT- 3’

SEQID NO: 173

Listeria genus specific hybridisation probe

5’ -GTGAGACCCTTACCGTAG- 3’

SEQID NO: 174

L. monocytogenes species specific hybridisation
probe

5’ -TCTATTTAACCCCAGACG- 3’

SEQID NO: 175

(b)  Ltm2:

(c) LGtm:

@ LSt

The genus specific amplification primers Ltm1 and Ltm?2
were used in a series of PCR reactions with total genomic
DNA from twenty different strains as the template in each
case. Only ssrA gene sequences from the Listeria species
were amplified (260 base pair product) with these primers
(FIG. 7 and Table 3) demonstrating that the ssrA gene/tm-
RNA is a suitable target for specific in vitro amplification of
a bacterial genus. No amplification products were observed
for any other bacterial species tested, although PCR products
were obtained from the DNA from these bacterial species
using the universal primers (tmU5' and tmU3') described in
Example 2.

In FIG. 7 the lanes represent the following:

Lane A: Molecular weight marker V
Lane 1: E. coli

Lane 2: S. poona

Lane 3: K. aerogenes

Lane 4: P. mirabilis

Lane 5: P. rettgeri

Lane 6: A. hydrophilia

Lane 7: 8. aureus

Lane 8: F. faecalis

Lane 9: L. lactis

Lane 10: B. subtilus

Lane 11: L. monocytogenes strain 1
Lane 12: L. monocytogenes strain 2
Lane 13: L. monocytogenes strain 3
Lane 14: L. monocytogenes strain 4
Lane 15: L. monocytogenes clinical isolate
Lane 16: L. innocua

Lane 17: L. murrayi

Lane 18: L. welshimeri

Lane 19: L. grayi

Lane 20: M. bovis

Lane B: Molecular weight marker V
TABLE 3
Bacterial species tested with Listeria specific amplification primers.
PCR Product
Gram Escherichia coli -
Negative Salmonella poona -
Bacteria Kilebsiella aerogenes -

Proteus mirabilis -
Proteus retigeri -
Aeromonas hydrophilia -
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TABLE 3-continued

Bacterial species tested with Listeria specific amplification primers.

PCR Product

Gram
positive
bacteria

Staphyloccus aureus -
Entrococcus faecalis -
Lactobacillus lacus -
Bacillus subtilus

Listeria monocytogenes strain 1
Listeria monocytogenes strain 2
Listeria monocytogenes strain 3
Listeria monocytogenes strain 4
Listeria monocytogenes clinical
isolate

Listeria innocua

Listeria murrayi

Listeria welshimeri

Listeria grayi

Mpycobacterium bovis

+ o4+ o+ 4

o+ o+ o+

The Listeria genus specific oligonucleotide probe, LGtm,
was hybridised to the Southern blot depicted in FIG. 4. Posi-
tive hybridisation signals were observed only with Listeria
species as shown in FIG. 8 and Table 4, demonstrating the
utility of the tmRNA sequence as a target in detecting a
specific genus.

In FIG. 8 the lanes represent the following:

Lane A: Molecular weight marker V

Lane 1: Escherichia coli

Lane 2:
Lane 3:

Salmonella poona
Klebsiella aerogenes
Lane 4: Proteus mirabilis
Lane 5: Proteus rettgeri
Lane 6: Aeromonas hydrophilia
Lane 7: Staphyloccus aureus
Lane 8: Enterococcus faecalis
Lane 9: Lactobacillus lactis
Lane 10: Bacillus subtilus
Lane 11: Listeria monocytogenes
Lane 12: Listeria innocua
Lane 13: Listeria murrayi
Lane 14: Listeria welshimeri
Lane 15: Listeria grayi
Lane 16: Mycobacterium bovis
Lane B: Molecular weight marker V

The PCR products generated using the genus-specific
amplificationdescribed in this Example, and shown in FIG. 7,
were Southern blotted and hybridised to the L. monocytoge-
nes species-specific oligonucleotide probe. A positive
hybridisation signal was observed with three of the four typed
strains and the clinical isolate of L. monocytogenes as shown
in FIG. 9 and Table 4.

In FIG. 9 the lanes represent the following:
Lane A: Molecular weight marker V
Lane 1: E. coli
Lane 2: S. poona
Lane 3: K. aerogenes
Lane 4: P. mirabilis
Lane 5: P, rettgeri
Lane 6: A. hydrophilia
Lane 7: S. aureus
Lane 8: F. faecalis
Lane 9: L. lactis
Lane 10: B. subtilus
Lane 11: L. monocytogenes strain 1
Lane 12: L. monocytogenes strain 2
Lane 13: L. monocytogenes strain 3
Lane 14: L. monocytogenes strain 4
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Lane 15: L. monocytogenes clinical isolate
Lane 16: L. innocua

Lane 17: L. murrayi

Lane 18: L. welshimeri

Lane 19: L. grayi

Lane 20: M. bovis

Lane B: Molecular weight marker V

TABLE 4

Specificity of the Listeria genus-specific probe and the L. monocytogenes
species-specific probe.

LGtm
Genus-
specific

probe

LStm
Species-
specific

probe

Escherichia coli - -
Salmonella poona - -
Kiebsiella aerogenes - -
Proteus mirabilis - -
Proteus rettgeri - -
Aeromonas hydrophilia - -
Staphyloccus aureus - -
Entrococcus aecalis - -
Lactobacillus lactis - -
Bacillus subtilus

Listeria monocytogenes strain 1
Listeria monocytogenes strain 2
Listeria monocytogenes strain 3
Listeria monocytogenes strain 4
Listeria monocytogenes clinical isolate
Listeria innocua

Listeria murrayi

Listeria welshimeri

Listeria grayi

Mycobacterium bovis

Gram
negative
bacteria

Gram
positive
bacteria

I+ 4+ 4+ 4+ 4+

One of the typed L. monocytogenes strains, strain 4, failed
to generatea positive signal with this probe. DNA sequencing
of the PCR amplified ssrA gene from this strain demonstrated
that it contained a probe target region identical to L. innocua.
Tt should be noted however that the ssrA gene from this strain
contains other regions where the sequence is identical to the
previously characterised L. monocytogenes strain and that
these sequences are different to the L. innocua sequence, as
shown in FIG. 15. Therefore a species specific oligonucle-
otide directed to one of these variable regions can be synthe-
sised which would recognise each strain type (isolate) within
the species, for example L. monocytogenes.

Examiple 6

Multiple Colorimetric Probe Detection of Listeria
ssrA Gene Sequences

LGTm (A), LStm (B) and a Campylobacter upsaliensis
168-23S RNA spacer (C-5' CATTAAACTTTAGCAAG-
GAAGTG 3") SEQ ID NO: 228 oligonucleotide probe were
irreversibly bound to nylon membrane strips and hybridised
to with amplified ssrA PCR product, using the genus specific
primers [tm1 and Ltm2 (Ltm1 was labelled with biotin at the
5" end), from L. monocytogenes (1-6), L. innocua (7-10), Z.
ivanovii (11), L. murrayi (12), L. seeligeri (13), L. welshmeri
(14) and L. grayii (15). The ssrA amplified PCR products,
using tmU5' and tmU3' (tmU5" was labelled with biotin at the
5" end), were also hybridised to the nylon membrane strips
from the Gram-positive bacteria, B. subtilus, L. lactis, S.
aureus, S. epidermis, E. faecalis, C. perfringins (16-21) and
the Gram-negative bacteria . coli, S. enteritidis, P. Rettgeri,
K. aerogenes (22-25). As shown in FIG. 10 after hybridisa-
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tion, development of the colorimetric assay to biotin revealed
the following: Strips 1-6 demonstrates that the ssrA amplified
PCR product originated from L. monocytogenes combined
with the confirmation that the PCR product amplified is from
the genus Listeria—A and B give colour detection; Strips
7-15 demonstrate that these PCR products originated from
the genus Listeria—only A gives colour detection; and Strips
16-25 demonstrate that the PCR products are not from the
genus Listeria—no colour detection. C is a negative oligo-
nucleotide control probe and D is a positive control colori-
metric detection assay for all samples.

Example 7

Use of ssrA/tmRNA Sequences to Distinguish
Between Species of Organisms

Clustal W alignments as shown in FIGS. 11 (SEQ ID
NOS:19 and 21), 12 (SEQ 1D NOS:41 and 43), 13 (SEQ ID
NOS:77 and 79), 14 (SEQ 1D NOS:83 and 85), 15 (SEQ ID
NOS: 229 (L.m.2) and 57, residues 20-247 (L.m.1)}, and 16
(SEQ ID NOS:53 (L.i.=Res. Nos. 77 to 304), 229 (L.m.2),
and 57 (L.m1), indicate that there are nucleotide differences
within the sstA/tmRNA sequences of different strains of the
same bacteria. This suggests that the ssrA/tmRNA sequences
could potentially be used to discriminate between individual
and/or groups of strains within a bacterial species. This may
have useful applications in epidemiology and bacterial popu-
lation analysis.

Example 8

tmRNA Integrity Analysis After Medium and
Extreme Heat Treatment of Bacterial Cells

E. coli and L. monocytogenes cultures were heat treated at
80° C., for 20 min. in the case of E. coli and 40 min. in the case
of L. monocytogenes and at 120° C. for 15 min. (autoclaving)
after overnight growth and tested for viability atOh, 1 h, 2 h,
6h, 12 h, 24 h and 48 h after heat treatment. No viability was
observed at each time period tested. Total RNA was also
isolated at these time periods and electrophoresed on dena-
turing 1.2% agarose gels and Northern blotted. Each blot was
hybridised to, in the case of E. coli (FIGS. 17 and 18) with a
radioactively labelled oligonucleotide probe Evtm and in the
case of L. monocytogenes (FIGS. 19 and 20) with a radiola-
belled LVtm. No tmRNA transcript was detected with each
sample tested, demonstrating that tmRNA transcript is
degraded after heat treatment. The lanes represented with the
notation +ve is a positive control total RNA sample.

Example 9

Use of the tmRNA Transcript in Distinguishing
Between Viable and Non-Viable Bacteria

A 100 ml culture of L. monocytogenes was grown over-
night in liquid culture. After growth, serial dilutions of the
cells were carried out and viability was determined by spread
plating on nutrient agar plates. Simultaneously, total RNA
was isolated from a 1 ml aliquot of these cells. The remainder
of the cells were heated at 65° C. for 20 min. Cells were then
removed for both viability analysis and total RNA isolation.
Samples were taken for viability and RNA isolation at time
periods of 0 h, 2 h, 6 h and 24 h after treatment.

Spread plating on nutrient agar plates indicated that heat
treatment killed L. monocytogenes cells, with no viable
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colony forming units observed. Each RNA sample isolated
was then treated with DNase to remove any contaminating

68

-continued

DNA and total RNA samples (100 ng) were subjected to Lane 2: iTli;CE;Tf EI;?. (o heat treatment of
Reverse Transcriptase-PCR amplification using the Listeria Lane 3: PCR amplification of RNA (at 0 time after
genus specific sstA/tmRNA oligonucleotide primers Ltm1 5 heat treatment), ~RT, +TP;
and Ltm2. Negative control amplification reactions included Lane 4: RT-PCR of RII(‘ITA (?;PO time after heat
. . treatment), +RT, +TP;
primers, target, and Tag polymgrase,' but no Rewerse Tran Lane 5: PCR amplification of RNA (at 1 h time after
scriptase. The results of the amplification reactions are shown heat treatment), ~RT, +TP;
in FIG. 12. Lane 6: RT-PCR of RNA (at 1 h time after heat
Amplified tmRNA RT-PCR products were only observed 10 Lnes gf;a};memi"- gRT; +TI;§RNA )b time at
with the RNA sample which was not heat treated. All other e amplification of RA (at 2 b time after
I, heat treatment), -RT, +TP;
samples gave no RT-PCR product indicating that the tmRNA Lane &: RT,PCR of RNA (at 2 T time after heat
molecules in these samples may have been degraded in the treatment) +RT, +TP;
non-viable heat treated cells. Lane 9: PCR amplification of RNA (at 6 h time after
. heat treatment), -RT, +TP;
. 15 > B B
In FIG. 21 the lanes represent the fOl]OWlIlg. Lane 10: RT-PCR of RNA (at 6 h time after heat treat-
ment), +RT, +TP;
Lane 11: PCR amplification of RNA (at 24 h time after
heat treatment), -RT, +TP;
Lane A: Molecular weight marker V; Lane 12: RT-PCR of RNA (at 24 h time after heat treat-
Lane 1: PCR amplification of RNA (no heat treatment ment), +RT, +TP;
treatment of cells) —Reverse Transcriptase 20 Lane B: Molecular weight marker V.
(RT), +Taq polymerase (TP);
SEQUENCE LISTING
<160> NUMBER OF SEQ ID NOS: 239
<210> $EQ ID NO 1
<211> LENGTH: 366
<212> TYPE: DNA
<213> ORGANISM: Actinobacillus actinomycetemcomitans
<400> SEQUENCE: 1
ggggctgatt ctggattcga cgggattage gaagcccgaa gtgcacgteg aggtgeggta 60
ggcctegtaa ataaaccgca aaaaaatagt cgcaaacgac gaacaatacg ctttagcage 120
ttaataacct gectttagece ttegetcece agettceget cgtaagacgg ggataaagcg 180
gagtcaaacc aaaacgagat cgtgtggaag ccaccgtttyg aggatcgaag cattaaatta 240
aatcaaagta gcttaattgt cgcgtgtccg tcagcaggat taagtgaatt taaagaccgg 300
actaaacgtyg tagtgctaac ggcagaggaa tttcggacgg gggttcaact ccccccaget 360
ccacca 366
<210> SEQ ID NO 2
<211> LENGTH: 366
<212> TYPE: RNA
<213> ORGANISM: Actinobacillus actinomycetemcomitans
<400> SEQUENCE: 2
ggggcugauu cuggauucga cgggauuagce gaagcccgaa gugcacgucg aggugoggua 60
ggccucguaa auvaaaccgca aaaaaauagu cgcaaacgac gaacaauacg cuuuagcage 120
uvaauaaccu gccuuuagee Uucgcuccece agcuuccgeu cguaagacgdg ggauaaagceg 180
gagucaaacc aaaacgagau cguguggaag ccaccguuug aggaucgaag cauuaaauua 240
aaucaaagua gcuuaauugu cgcguguccg ucagcaggau uaagugaauu uaaagaccgg 300
acuaaacgug uagugcuaac ggcagaggaa uuucggacgg ggguucaacu ccccccagcu 360
ccacca 366

«210> SEQ ID NO 3
«211> LENGTH: 315
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-continued
<212> TYPE: DNA
<213> ORGANISM: Aeromonas salmonicida
<400> SEQUENCE: 3
aagattcacg aaacccaagg tgecatgecga ggtgeggtag gectegttaa caaaccgcaa 60
aaaaatagtc gcaaacgacg aaaactacgc actagcaget taataacctg catagagceec 120
ttetacceta gettgeetgt gtectaggga atcggaaggt catcecttcac aggategtgt 180
ggaagtcetyg cteggggegg aagcattaaa accaatcgag ctagtcaatt cgtggegtgt 240
cteteegeag cgggttggeg aatgtaaaga gtgactaage atgtagtace gaggatgtag 300
taattttgga cgggy 315
«<210> SEQ ID NO 4
«<211> LENGTH: 315
<212> TYPE: RNA
<213> ORGANISM: Aeromonas salmonicida
<400> SEQUENCE: 4
aagauucacg aaacccaagg ugcaugccga ggugcgguag gccucguuaa caaaccgcaa 60
aaaaauaguc gcaaacgacg aaaacuacgc acuagcagcu uaauaaccug cauagagcec 120
uucuacccua gcouugccugu guccuaggga aucggaaggu cauccuucac aggaucgugu 180
ggaaguccug cucggggcgg aagcauuaaa accaaucgag cuagucaauu cguggcegugu 240
cucuccgeag cggguuggeg aauguaaaga gugacuaagce auguaguacce gaggauguag 300
uaauuuugga cgggg 315
«<210> SEQ ID NO 5
«<211> LENGTH: 349
«<212> TYPE: DNA
<213> ORGANISM: Alcaligenes eutrophus
<400> SEQUENCE: 5
tgggccgace tggtttcgac gtggttacaa agcagtgagg cataccgagg acccgtcacce 60
tcgttaatca atggaatgca ataactgcta acgacgaacg ttacgcacte gcttaattge 120
ggcegtecte gcactggecte gectgacggge tagggtcgca agaccacgcg aggtatttac 180
gtcagataag ctccggaagg gtcacgaagc cggggacgaa aacctagtga ctcgecgteg 240
tagagcgtgt tcgtccgatg cgccggttaa atcaaatgac agaactaagt atgtagaact 300
ctectgtggag ggcttacgga cgegggtteg attcccgecg gctccacca 349
<210> SEQ ID NO 6
<211> LENGTH: 349
<212> TYPE: RNA
<213> ORGANISM: Alcaligenes eutrophus
<400> SEQUENCE: 6
ugggccgace ugguuucgac gugguuacaa agcagugagg cauaccgagg acccgucacc 60
ucguuaauca auggaaugca auaacugcua acgacgaacg uuacgcacuc gcuuaauugce 120
ggccguccuc gcacuggcuc gcugacgggce uagggucgca agaccacgcg agguauuuac 180
gucagauaag cuccggaagg gucacgaagc cggggacgaa aaccuaguga cucgccgucg 240
uagagcgugu ucguccgaug cgccgguuaa aucaaaugac agaacuaagu auguagaacu 300
cucuguggag ggcuuacgga cgcggguucg auucccgccg gcuccacca 349

<210> SEQ ID NO 7
«211> LENGTH: 347
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-continued
<212> TYPE: DNA
<213> ORGANISM: Aquifex aeolicus
<400> SEQUENCE: 7
gggggeggaa aggattegac ggggacagge ggtccccgag gagecaggeeg ggtggctece 60
gtaacageeyg ctaaaacage tcccgaaget gaactegete tegetgecta attaaacgge 120
agegegtece cggtaggttt gegggtggee taccggaggyg cgtcagagac accegetegyg 180
gctacteggt cgecacgggge tgagtagetyg acacctaace cgtgetacee teggggaget 240
tgcecegtggy cgacccgagy ggaaatcetyg aacacggget aagectgtag agecteggat 300
gtggcogeey tecteggacyg cgggttegat teccgeegee tcocacca 347
«<210> SEQ ID NO 8
«<211> LENGTH: 347
<212> TYPE: RNA
<213> ORGANISM: Aquifex aeolicus
<400> SEQUENCE: 8
gggggcggaa aggauucgac ggggacagge gguccccgag gagcaggecg gguggouccce 60
guaacagcceg cuaaaacagce ucccgaagel gaacucgcouce ucgcugcecua auuaaacgge 120
agecgegucce cgguagguuu goggguggec uaccggaggg cgucagagac acccogeucgg 180
gcuacucggu cgcacgggge ugaguagcoug acaccuaace cgugeuacce ucggggageu 240
ugecceguggy cgaccecgagg ggaaauccug aacacgggcou aagcecuguag agecucggau 300
guggcogeeg uccucggacg cggguucgau ucccegeagee uccacca 347
«<210> SEQ ID NO 9
«211> LENGTH: 316
«<212> TYPE: DNA
<213> ORGANISM: Bacillus megaterium
<400> SEQUENCE: 9
agggtagttc gagcttaggt tgcgagtcga ggagatggece tcgttaaaac atcaacgcca 60
ataataactyg gcaaatctaa caataacttc getttagetyg cataatagta gettagegtt 120
ccteecteca togeccatgt ggtagggtaa gggactcact ttaagtggge tacgeceggag 180
ttegeogtet gaggacgaag gaagagaata atcagactag cgactgggac gectgttggt 240
aggcagaaca gctcgcgaat gatcaatatg ccaactacac tcgtagacgce ttaagtggece 300
atatttctgg acgtygg 316
<210> SEQ ID NO 10
<211> LENGTH: 316
<212> TYPE: RNA
<213> ORGANISM: Bacillus megaterium
<400> SEQUENCE: 10
aggguaguuc gagcuuaggu ugcgagucga ggagauggcce ucguuaaaac aucaacgcca 60
auaauaacug gcaaauclaa caauaacuuc gcuuuagcug cauaauagua gcuuagoguu 120
ccucccucca ucgceccaugu gguaggguaa gggacucacu uuaagugggce uacgeceggag 180
uucgcogucu gaggacgaag gaagagaaua aucagacuag cgacugggac gccuguuggu 240
aggcagaaca gcucgcgaau gaucaauaug ccaacuacac ucguagacgc uuaaguggec 300
auauuucugg acgugg 316

«210> SEQ ID NO 11
«211> LENGTH: 363
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<212> TYPE: DNA
<213> ORGANISM: Bacillus subtilis
<400> SEQUENCE: 11
ggggacgtta cggattcgac agggatggat cgagettgag ctgcgageeg agaggegate 60
tcgtaaacac gcacttaaat ataactggca aaactaacag ttttaaccaa aacgtagcat 120
tagctgecta ataagecgeag cgagetette ctgacattge ctatgtgtet gtgaagagea 180
catccaagta ggctacgett gegttceeegt ctgagaacgt aagaagagat gaacagacta 240
gcetetoggaa ggecegeceg caggcaagaa gatgagtgaa accataaata tgcaggctac 300
gctegtagac gettaagtaa tcgatgttte tggacgtggg ttegactcee accgtetceca 360
cca 363
<210> SEQ ID NO 12
«<211> LENGTH: 363
<212> TYPE: RNA
<213> ORGANISM: Bacillus subtilis
<400> SEQUENCE: 12
ggggacguua cggauucgac agggauggau cgagcuugag cugcgagcecg agaggcgauc 60
ucguaaacac gcacuuaaau auaacuggca aaacuaacag uuuuaaccaa aacguagcau 120
uagcugccua auaagcgcag cgagcucuuc cugacauuge cuaugugucu gugaagagca 180
cauccaagua ggcuacgcuu gcguucccgu cugagaacgu aagaagagau gaacagacua 240
gcucucggaa ggcccgeccg caggcaagaa gaugagugaa accauaaaua ugcaggcuac 300
gcucguagac gcuuaaguaa ucgauguuuc uggacguggg uucgacuccc accgucucca 360
cca 363
<210> SEQ ID NO 13
«<211> LENGTH: 387
«<212> TYPE: DNA
<213> ORGANISM: Bordetella pertussis
<400> SEQUENCE: 13
ggggccgate cggattcgac gtgggtcatg aaacagctca gggcatgccg agcaccagta 60
agctcgttaa tccactggaa cactacaaac gccaacgacg agcgtctcge tctegecget 120
taagcggtga gccgetgecac tgatctgtec ttgggtcagg cgggggaagg caacttcaca 180
gggggcaacc ccgaaccgca gcagcgacat tcacaaggaa tcggccaccg ctggggtcac 240
acggcgttgg tttaaattac gtgaatcgec ctggtccgge ccgtegatcg gctaagtcca 300
gggttaaatc caaatagatc gactaagcat gtagaactgg ttgcggaggg cttgcggacg 360
ggggttcaat tcccccegge tccacca 387
<210> SEQ ID NO 14
<211> LENGTH: 387
<212> TYPE: RNA
<213> ORGANISM: Bordetella pertussis
<400> SEQUENCE: 14
ggggccgauc cggauucgac gugggucaug aaacagcuca gggcaugccg agcaccagua 60
agcucguuaa uccacuggaa cacuacaaac gccaacgacg agcgucucgc ucucgccgeu 120
uaagcgguga gccgeugcac ugaucugucce uugggucagg cgggggaagg caacuucaca 180
gggggcaacc ccgaaccgca gcagcgacau ucacaaggaa ucggccaccg cuggggucac 240
acggcguugg uuuaaauuac gugaaucgec cugguccgge ccgucgaucg gcuaagucca 300
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76

ggguuaaauc caaauagauc gacuaagcau guagaacugg uugcggaggg cuugeggacyg

gggguucaau ucccecegge uccacca

<210> SEQ ID NO 15
<211> LENGTH: 362

<212> TYPE

: DNA

<213> ORGANISM: Borrelia burgdorferi

<400> SEQUENCE: 15

ggggatgttt

cttaaaactt

getgettaay

tcgacatcaa

agagcaattt

agecttgtaga

ca

tggatttgac

ctaaaataaa

ttagecagagg

agcttgetta

ggtggtttgce

agcttatagt

«210> SEQ ID NO 16
«211> LENGTH: 362

«212> TYPE:

RNA

tgaaaatgtt

tgcaaaaaat

gttttgttga

aaaatgtttt

tagtatttee

attattttta

aatattgtaa

aataacttta

atttggettt

caagttgatt

aaaccatatt

ggacgegggt

<213> ORGANISM: Borrelia burgdorferi

«<400> SEQUENCE: 16

ggggauguuu

cuuaaaacuu

gcugcuuaag

ucgacaucaa

agagcaauuu

agcuuguaga

ca

uggauuugac

cuaaaauaaa

uuagcagagyg

agcuugeuua

ggugguuugc

agcuuauagu

«<210> SEQ ID NO 17
«<211> LENGTH: 359

«212> TYPE:

DNA

ugaaaauguu

ugcaaaaaau

guuuuguuga

agaauguuuu

uaguauuucc

auuauuuuua

aauvauuguaa

aauaacuuua

auuuggcuuu

caaguugauu

aaaccauauu

ggacgcgggu

<213> ORGANISM: Campylobacter jejuni

<400> SEQUENCE: 17

gggagegact
gcgtaaaaag
aaagctgegt
gtcatttttg
cttgetttty

tgtagaggte

tggcttegac

cccaaataaa

aagttcagtt

atagtgtagce

agttttggaa

tttgtgggat

<210> SEQ ID NO 18
<211> LENGTH: 359

«<212> TYPE:

RNA

aggagtaagt

attaaacgca

gagcctgaaa

cttgegttty

gatgagcgaa

tatttttgga

ctgcttagat
aacaacgtta
tttaagtcat
acaagcgttyg
gtagggtgaa

caggggttcg

<213> ORGANISM: Campylobacter jejuni

<400> SEQUENCE: 18

gttgcaggea
caagctcaaa
gaggttcact
tttagggact
gcttaataaa

tcaattcceg

guugcaggea

caagcucaaa

gagguucacu

uuuagggacu

gcuuaauaaa

ucaauucccyg

ggcatgtege
aattecgetee
actatctage
aggtgaaata
gtagtcatct

attcccecteg

gagggaatet

tcttgtaaty

tatactecttt

tttatactty

atactagata

ccatcteccac

gagggaaucu
ucuuguaaug
uauacucuuu
uuuauvacuug
auacuagaua

ccaucuccac

tttgggcaaa

tgcttacget

ttaatttteg

aagtcttage

ttgctaagca

cttccacca

gggagcgacu uggcuucgac aggaguaagu cugcuuagau ggcaugucge uuugggcaaa

gcguaaaaag cccaaauaaa auuaaacgca aacaacguua aauucgcucc ugcuuacgcu

360

387

60

120

180

240

300

360

362

60

120

180

240

300

360

362

60

120

180

240

300

359

60

120
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aaagcugegu

gucauuuuug

cuugeuuuug

uguagagguc

aaguucaguu

auaguguagc

aguuuuggaa

uuugugggau

<210> SEQ ID NO 19
<211> LENGTH: 420

<212> TYPE:

DNA

gagccugaaa

cuugeguuug

gaugagcgaa

uauuuuugga

uuuaagucau acuaucuagce uuaauuuucyg

acaagcguug aggugaaaua aagucuuagce

guagggugaa guagucaucu uugcuaagca

cagggguucyg auuccccucg cuuccacea

<213» ORGANISM: Chlamydia trachomatis (D/UW

«<400> SEQUENCE: 19

gggggtgtaa

ggectoctaa

cagetteget

atacgggtga

tggttagaac

ttagtcteta

atgtagaggt

aggtttegac

aaageccgaca

gatctcgaay

cceggtgtte

ttaggtectt

taggggttte

tageggggag

«210> SEQ ID NO 20
«211> LENGTH: 420

«212> TYPE:

RNA

ttagaaatga

aaacaataaa

atctaagagt

gcgageteca

taattctega

tagctgagga

tttactaagy

agegttaatt

tgccgaacct

agctgcettaa

ccagaggttt

ggaaatgagt

gacataacgt

acgagagtte

<213> ORGANISM: Chlamydia trachomatis (D/UW

«<400> SEQUENCE: 20

ggggguguaa

ggccuccuaa

cagcuucgcu

auacggguga

ugguuagaac

uuagucucua

auguagaggu

agguuucgac

aaageccgaca

gaucucgaag

ccegguguuc

uuagguccuu

uagggguuuc

uagcggggag

<210> SEQ ID NO 21
«<211> LENGTH: 421

<212> TYPE:
<213> ORGANISM: Chlamydia trachomatis

DNA

<400> SEQUENCE: 21

gggggtgtaa

ggcctectaa

cagctteget

gtactggtaa

tggttagaat

ttggtcteta

catgtagagyg

a

aggtttcgac

aaagccgaca

gatcttaatg

cceggtgtte

tagggecettt

tagaggttte

ttagcgggga

«<210> SEQ ID NO 22
«211> LENGTH: 421

uuagaaauga

aaacaauaaa

aucuaagagu

gcgageoucca

uaauucucga

uagcugagga

uuuacuaagyg

ttagaaatga

aaacaataaa

atctaagagt

gcgagceteca

taactctcaa

tagctgagga

gtttactaag

agcguuaauu

ugcecgaaccu

agcugcuuaa

ccagagguuu

ggaaaugagu

gacauaacgu

acgagaguuc

agcgttaatt

tgccgaacct

tgctgcttaa

ccagaggttt

gggaactaat

gatataacgt

gacgagagtt

-3/CX)

geatgeggag
aaggctgaat
ttagcaaagt
tcgaaacacce
ttgaaattta
atagtaccta

gactctctee

-3/CX)

geaugeggag
aaggcugaau
uuagcaaagu
ucgaaacacc
uugaaauuua
auaguaccua

gacucucucc

gcatgcggag
aaggctgaat
ttagcaaagt
tcgaaacgece
ttgaatttta
aaaatattct

cgaatctctc

ggegttgget
gcgaaattat
tgttacctaa
gtcatgtate
atgagagtcyg
ggaactaagc

acctccacca

ggeguuggeu
gcgaaauuau
uguuaccuaa
gucauguauc
augagagucyg
ggaacuaagc

accuccacca

(mouse pneumonitis)

ggcgttggcet

gcgaaattat

tgttacctaa

gtcatttatc

atgagagtcyg

agaaactaag

cacctccacc

180

240

300

359

60

120

180

240

300

360

420

60

120

180

240

300

360

420

60

120

180

240

300

360

420

421



79

US 7,972,777 Bl

-continued

<212> TYPE: RNA

<213> ORGANISM: Chlamydia trachomatis (mouse pneumonitis)

<400> SEQUENCE: 22

ggggguguaa agguuucgac
ggecuccuaa aaagecgaca
cageuucgeu gaucuuaaug
guacugguaa ccegguguuc
ugguuagaau uagggeouuu
uuggucucua uagagguuuc

cauguagagyg uuagcgggga

uuagaaauga

aaacaauaaa

aucuaagagu

gcgageoucea

uaacucucaa

uagcugagga

guuuacuaag

ageguuaauu gcaugeggag
ugecgaaccu aaggceugaau
ugeugeouuaa uuagcaaagu
ccagagguuu ucgaaacgece
gggaacuaau uugaauuuua

gauauaacgu aaaauauucu

gacgagaguu cgaaucucuc

ggcguuggeu

gcgaaauuau

uguuaccuaa

gucauuuauc

augagagucyg

agaaacuaag

caccuccace

a

«<210> SEQ ID NO 23

«<211> LENGTH: 404

«<212> TYPE: DNA

<213> ORGANISM: Chlorobium tepidum

«<400> SEQUENCE: 23

ggggatgaca ggctatcgac aggataggtg tgagatgteg

tggacggact cgttaaacaa gtctatgtac caatagatge

tggctgccety attagcacaa gttaattcag aagccategt

tctgaageey ccggatggea taaccegege ttgagectac

cgtacattca tgeccgaggyg ggtgtgeggyg taaccaatcy

ctggeggtgt aatcggacca cgaaaaacca accaccagag

gagcagtgte ctggacgcegg gttcaagtce cgecatctece

«<210> SEQ ID NO 24

<211> LENGTH: 404

<212> TYPE: RNA

<213> ORGANISM: Chlorobium tepidum

<400> SEQUENCE: 24

ggggaugaca ggcuaucgac aggauaggug ugagaugucg

uggacggacu cguuaaacaa gucuauguac caauagaugc

uggcugecug auuagcacaa guuaauucag aagccaucgu

ucugaagcecyg ccggauggcea uaacccegcege uugagcecuac

cguacauuca ugceccgaggyg ggugugeggg uaaccaaucg

cuggeggugu aaucggacca cgaaaaacca accaccagag

gagcaguguc cuggacgcgg guucaagucc cgccaucuce

<210> SEQ ID NO 25

<211> LENGTH: 294

<212> TYPE: DNA

<213> ORGANISM: Cyanophora paradoxa (alga)

<400> SEQUENCE: 25

ggggctgrtt aggtttegac gtttttttet aattatgttt

gttctatctc gaaaatcaag aactctcaaa atttaaacgc

accgtaaagce agettteget gtttaataat tacttttaat

ggaatttatt tatttattgt ttatcctget taatgaatta

ttgcactcey agtttcagea

agacgattat tcgtatgcaa
cctgeggtga atgegettac
gggttegege aagtaagete
ggataagggg acgaacgctg
atgagtgtgyg taactgcatc

acca

uugcacuccg aguuucagcea

agacgauuau ucguaugcaa
ccugegguga augcgceuuac
ggguucgcge aaguaagcuc
ggauaagggg acgaacgcug
augagugugyg uaacugcauc

acca

cyanelle

gttaagcaag tcgaggattt

aactaatatt gtacgtttta

ttaaaaacct aattttttta

aaaaaagcta tacttgtgaa

60

120

180

240

300

360

420

421

60

120

180

240

300

360

404

60

120

180

240

300

360

404

60

120

180

240
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taaacgcata atttaaaaaa acggacgtgg gttcaaatec caccagetec acca

<210> SEQ ID NO 26

<211> LENGTH: 294

<212> TYPE: RNA

<213> ORGANISM: Cyanophora paradoxa (alga) cyanelle

<400> SEQUENCE: 26

ggggouguuu agguuuegac guuuuuuucl aauuauguul guuaagceaag ucgaggauuu
guucuaucuc gaaaaucaag aacucucaaa auuuaaacge aacuaauauu guacguuuua
accguaaage ageuuucgcou guuuaauaau uacuuulaau ulaaaaaccu aauuuuuuua
ggaauuuauu uauuuauugu uuauccugel uvaaugaauua aaaaaagcua uacuugugaa
uaaacgcaua auulaaaaaa acggacgugg guucaaaucce caccagceuce acca

«<210> SEQ ID NO 27

«<211> LENGTH: 189

«<212> TYPE: DNA

<213> ORGANISM: Clostridium acetobutylicum

<400> SEQUENCE: 27

aatctggegt cgagageggyg gaaacgagec ttacaaaget ttgagtaagy aacggaattt
atgaagctac tgaagtgaaa agettgtttg taggegttte atggagggaa tgttaaaata
caaactgcac tcggagatge ttaatgaaac cattttegga caggggtteg attccecteg
cctecacca

«<210> SEQ ID NO 28

«<211> LENGTH: 189

«<212> TYPE: RNA

<213> ORGANISM: Clostridium acetobutylicum

<400> SEQUENCE: 28

aaucuggegu cgagageggg gaaacgagec uuacaaagcu uugaguaagg aacggaauuu
augaagcuac ugaagugaaa agcuuguuug uaggoguuuc auggagggaa uguuaaaaua
caaacugcac ucggagaugc uuaaugaaac cauuuucgga cagggguucyg auuccccucyg
ccuccacca

<210> SEQ ID NO 29

<211> LENGTH: 349

<212> TYPE: DNA

<213> ORGANISM: Deinococcus radiodurans

<400> SEQUENCE: 29

gggggtgace cggtttegac aggggaactg aaggtgatgt tgegtgtcga ggtgeegttg
gcctcgtaaa caaacggcaa agccatttaa ctggcaacca gaactacget ctegetgett
aagtgagatyg acgaccgtgc agcccggect ttggegteoge ggaagtcact aaaaaagaag
gctageoccag gegattetcee atagecgacg gegaaacttt atggagetac ggectgegag
aacctgccca ctggtgageg ccggeccgac aatcaaacag tgggatacac acgtagacgce
acgctggacg gacctttgga cggeggtteg actccgecca cctcecacca

<210> SEQ ID NO 30

<211> LENGTH: 349

<212> TYPE: RNA

<213> ORGANISM: Deinococcus radiodurans

«<400> SEQUENCE: 30

294

60

120

180

240

294

60

120

180

189

60

120

180

189

60

120

180

240

300

349
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gggggugace cgguuucgac aggggaacug aaggugaugu ugcegugucga ggugecguug 60
gccucguaaa caaacggcaa agccauuuaa cuggcaacca gaacuacgcu cucgeugceuu 120
aagugagaug acgaccgugc ageccggecu uuggegucge ggaagucacu aaaaaagaag 180
gcuagcecag gcgauucuce auagecgacg gcgaaacuuu auggageuac ggecugcegag 240
aaccugccca cuggugageg ccggeccgac aaucaaacag ugggauacac acguagacgce 300
acgcuggacg gaccuuugga cggogguucg acuccgecca ccuccacca 349
<210> SEQ ID NO 31
«<211> LENGTH: 330
<212> TYPE: DNA
<213> ORGANISM: Desulfovibrio desulfuricans
<400> SEQUENCE: 31
gggactggaa ccgtagegge aggtegagge gecgetggece tcgtaaaaag cggcacaaaa 60
gtaattgcca acaacgatta cgactacgct tacgetgect aataacageg aggcaatgac 120
cgtttaacgg tcgegeccgat cagggccatg cctgataacce ctgattggeg acacttatca 180
ggctggcegaa aaccggetcet cgecggggtt tttegegagg agtttaccgg cgggattget 240
gegttgtgee tggtcagggg ccaacagege ggtgaaatac atacttgacc taaacctgta 300
atgcttegtg tggaatgtte tcggacgggy 330
«<210> SEQ ID NO 32
«<211> LENGTH: 330
«<212> TYPE: RNA
<213> ORGANISM: Desulfovibrio desulfuricans
<400> SEQUENCE: 32
gggacuggaa ccguagegge aggucgaggce gcecgcuggece ucguaaaaag cggcacaaaa 60
guaauugcca acaacgauua cgacuacgcu uacgcugcocu aauvaacagceg aggcaaugac 120
cguuuaacgg ucgcgccgau cagggccaug ccugauaacce cugauuggcg acacuuauca 180
ggcuggcgaa aaccggcucu cgcecgggguu uuucgegagg aguuuaccgg cgggauugcu 240
gcguugugcece uggucagggg ccaacagcgce ggugaaauac auacuugacc uaaaccugua 300
augcuucgug uggaauguuc ucggacgggyg 330
<210> SEQ ID NO 33
<211> LENGTH: 318
<212> TYPE: DNA
<213> ORGANISM: Dichelobacter nodosus
<400> SEQUENCE: 33
ctcgaggtge atgtcgagaa tgagagaatc tcgttaaata ctttcaaaac ttatagttgce 60
aaacgacgac aactacgctt tagcggctta attcccgett tcgcttacct agatttgtet 120
gtgggtttac cgtaagcgac attaacacag aatcgctggt taacgcgtcc gctgttaatc 180
ggttaaatta agcggaatcg cttgtaaaat gcctgagegt tggctgttta tgagttaaac 240
ctaattaact gctctaaaca tgtagtacca aaagttaagg attcgcggac gggggttcaa 300
atcccceege ctcecacca 318

<210> SEQ ID NO 34

<211> LENGTH: 318

<212> TYPE: RNA

<213> ORGANISM: Dichelobacter nodosus

«<400> SEQUENCE: 34



85

US 7,972,777 Bl
86

-continued

cucgagguge augucgagaa ugagagaauc ucguuaaaua

aaacgacgac aacuacgcuu uagcggcuua auucccegouu

guggguuuac cguaagegac auuaacacag aaucgeuggu

gguuaaauua ageggaaucg cuuguaaaau gecugageogu

cuaauuaacu gcucuaaaca uguaguacca aaaguuaagg

aucceeecge cuccaccea

<210> SEQ ID NO 35

<211> LENGTH: 367

<212> TYPE: DNA

<213> ORGANISM: Enterococcus faecalis

«<400> SEQUENCE: 35

gggggegtta cggattegac aggcatagtt gagcttgaat

tacgttaaaa cgttacagtt aaatataact gctaaaaacyg

gctgectaaa aaccagetag cgaagatcct cceggcateg

tecctaatega agtgggatac gctaaatttt tcegtcetgta

gactagcaat acagaatgcc tgtcactegg cacgetgtaa

tctatgaacyg tagagattta agtggcaata tgtttggacg

tcecacca

<210> SEQ ID NO 3¢

<211> LENGTH: 367

<212> TYPE: RNA

<213> ORGANISM: Enterococcus faecalis

«<400> SEQUENCE: 36

gggggoguua cggauucgac aggcauaguu gagcuugaau

uacguuaaaa cguuacaguu aaauvauaacu gcuaaaaacg

gcugecouaaa aaccageuag cgaagauccu ccceggeaucyg

uccuaaucga agugggauac gcuaaauuuu uccgucugua

gacuagcaau acagaaugcc ugucacucgg cacgcuguaa

ucuaugaacyg uagagauuua aguggcaaua uguuuggacyg

uccacca

<210>
<211>
<212>
<213>

SEQ ID NO 37

LENGTH: 363

TYPE: DNA

ORGANISM: Escherichia coli

<400> SEQUENCE: 37

ggggctgatt ctggattcga cgggatttge gaaacccaag

ggcctogtaa aaagcecgcaa asaatagtcg caaacgacga

aataacctgce ttagagccct ctctcectag ccteegetet

gtcaaaccca aaagagatcg cgtggaagcc ctgcctgggyg

caggctagtt tgttagtgge gtgtccgtce gecagetggea

aagcatgtag taccgaggat gtaggaattt

cggacgcggyg

cca

cuuucaaaac uuvauaguugce 60
ucgcuuaccu agauuugucu 120
uaacgeguce gcuguuaauc 180
uggcuguuua ugaguuaaac 240
auucgcggac ggggguucaa 300

318
tgegtttegt aggttacgge 60
aaaacaattc tttcgcettta 120
cccatgtget cgggtcaggyg 180
aaatttagag gagcttacca 240
agcgaacctt taaatgagtg 300
cgggttegac tececegeegte 360

367
ugcguuucgu agguuacggc 60
aaaacaauuc uuucgcuuua 120
ccecaugugceu cgggucaggyg 180
aaauuuagag gagcuuacca 240
agcgaaccuu uaaaugagug 300
cggguucgac ucccgcecguc 360

367
gtgcatgcecg aggggcggtt 60
aaactacgct ttagcagctt 120
taggacgggg atcaagagag 180
ttgaagcgtt aaaacttaat 240
agcgaatgta aagactgact 300
ttcaactcce geccagcteca 360

363
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<210> SEQ ID NO 38
<211> LENGTH: 363
<212> TYPE: RNA
<213> ORGANISM: Escherichia coli
<400> SEQUENCE: 38
ggggcugauu cuggauucga cgggauuuge gaaacccaag gugcaugcecyg aggggegguu 60
ggccucguaa aaagecgcaa aaaauagucg caaacgacga aaacuacgcu uuagcagceuu 120
aauaaccugc uuagagcccu cucucccuag ccuccgcucu uaggacgggg aucaagagag 180
gucaaaccca aaagagaucg cguggaagec cugecugggyg uugaageguu aaaacuuaau 240
caggcuaguu uguuaguggc guguccgucc gcagcuggea agcgaaugua aagacugacu 300
aagcauguag uaccgaggau guaggaauuu cggacgcggg uucaacuccce gccageucca 360
cca 363
«<210> SEQ ID NO 39
«<211> LENGTH: 366
«<212> TYPE: DNA
<213> ORGANISM: Haemophilus influenzae
<400> SEQUENCE: 39
ggggctgatt ctggattcga cgggattage gaagcccaag gtgcacgtceg aggtgeggta 60
ggcctogtaa ataaaccgca aaaaaatagt cgcaaacgac gaacaatacg ctttagcage 120
ttaataacct gcatttagec ttegegetec agettccget cgtaagacgg ggataacgeg 180
gagtcaaacc aaaacgagat cgtgtggaag ccaccgtttyg aggatcgaag cactaaattg 240
aatcaaacta gcttaagttt agegtgtetg tcegcatget taagtgaaat taaagacgag 300
actaaacgtg tagtactgaa ggtagagtaa ttteggacgg gggttcaact ccccccaget 360
ccacca 366
«<210> SEQ ID NO 40
<211> LENGTH: 366
<212> TYPE: RNA
<213> ORGANISM: Haemophilus influenzae
<400> SEQUENCE: 40
ggggcugauu cuggauucga cgggauuagc gdaagcccaag gugcacgucg aggugcggua 60
ggccucguaa auaaaccgca aaaaaauagu cgcaaacgac gaacaauacg cuuuagcagce 120
uuaauaaccu gcauuuagcc uucgcgcucc agcuuccgcu cguaagacgg ggauaacgcg 180
gagucaaacc aaaacgagau cguguggaag ccaccguuug aggaucgaag cacuaaauug 240
aaucaaacua gcuuaaguuu agcgugucug uccgcaugcu uaagugaaau uaaagacgag 300
acuaaacgug uaguacugaa gguagaguaa uuucggacgg ggguucaacu ccccccageu 360
ccacca 366
<210> SEQ ID NO 41
<211> LENGTH: 340
<212> TYPE: DNA
<213> ORGANISM: Helicobacter pylori (ATC 43504)
<400> SEQUENCE: 41
agatttcttg tcgcgcagat agcatgccaa gcgetgcttyg taaaacagca acaaaaataa 60
ctgtaaacaa cacagattac gctccagctt acgctaaagce tgcgtgagtt aatctcecttt 120
tggagctgga ctgattagaa tttctagegt tttaatcget ccataacctt aagctagacg 180
cttttaaaag gtggttcgec ttttaaacta agaaacaaga actcttgaaa ctatcttaag 240
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gttttagaaa gttggaccag agctagtttt aaggctaaaa actaaccaat tttetaagea

ttgtagaagt ttgtgtttag ggcaagattt ttggactggg

<210> SEQ ID NO 42
<211> LENGTH: 340

<212> TYPE:

RNA

<213> ORGANISM: Helicobacter pylori (ATC 43504)

<400> SEQUENCE: 42

agauuucuug

cuguaaacaa

uggagcugga

cuuuuaaaag

guuuuagaaa

uuguagaagu

ucgegeagau

cacagauuac

cugauuagaa

gugguucgea

guuggaccag

uuguguuuayg

«210> SEQ ID NO 43
«211> LENGTH: 386

«212> TYPE:

DNA

agcaugccaa

gcuccageuu

uuucuagegu

uuuuaaacua

agcuaguuuu

ggcaagauuu

gegeugeuuy

acgcuaaage

uuuaaucgcu

agaaacaaga

aaggcuaaaa

uuggacuggg

<213> ORGANISM: Helicobacter pylori (strain

«<400> SEQUENCE: 43

ggggcetgact
gtaaaacagc
ctgegtgagt
tccataacct
aactcttgaa
aaaccaacca

gggttegatt

tggatttcga

aacaaaaata

taatctecctt

taagctagac

actatctcaa

attttctaag

ccecacagcet

«<210> SEQ ID NO 44
«<211> LENGTH: 386

«212> TYPE:

RNA

cagatttett

actgtaaaca

ttggagctgg

gcttttaaaa

ggttttagaa

cattgtagaa

ccacca

gtegeacaga

acacagatta

actgattaga

ggtggttcgce

agttggacca

gtttgtgttt

<213> ORGANISM: Helicobacter pylori (strain

<400> SEQUENCE: 44

ggggcugacu

guaaaacagc

cugcgugagu

uccauaaccu

aacucuugaa

aaaccaacca

ggguucgauu

uggauuucga

aacaaaaaua

uaaucuccuu

uaagcuagac

acuaucucaa

auuuucuaag

ccecacagcu

<210> SEQ ID NO 45
<211> LENGTH: 312

<212> TYPE:
<213> ORGANISM: Klebsiella aerogenes

DNA

<400> SEQUENCE: 45

cagauuucuu

acuguaaaca

uuggagcugyg

gcuuuuaaaa

gguuuuagaa

cauuguagaa

ccacca

gucgcacaga

acacagauua

acugauuaga

ggugguucgce

aguuggacca

guuuguguuu

uaaaacagca

ugegugaguu

ccauvaaccuu

acucuugaaa

acuaaccaau

26695)

tagcatgcca

cgetecaget

atttectageyg

cttttaaact

gagctagttt

agggcaagat

26695)

uagcaugcca

cgcuccageu

auuucuageyg

cuuuuaaacu

gagcuaguuu

agggcaagau

(NCTC 9528)

acaaaaauvaa

aaucuccuuu

aagcuagacyg

cuaucuuaag

uuucuaagca

agcgetgett

tacgctaaag

ttttaatcge

aagaaacaag

taaggctaaa

ttttggacty

agcgeugouu

uacgcuaaag

uuuuaaucgc

aagaaacaag

uaaggcuaaa

uuuuggacug

gggattcgeyg aaacccaagg tgcatgccga ggggeggttyg goctcgtaaa aagccgcaaa

aaaatagtcg caaacgacga aaactacget ttagcagett aataacctge taagagccct

300

340

60

120

180

240

300

340

60

120

180

240

300

360

386

60

120

180

240

300

360

386

60

120
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ctetecctag
gegtggaage
gtgtcegtee

tgtaggaatt

ctteegetee taagacgggg aataaagaga ggtcaaaccc aaaagagate

cctgectgygg gttgaagegt taaaactaat caggetagtt tgtcagtgge

gcagetggee agegaatgta aagactggac taagcatgta gtgccgagga

te

<210> SEQ ID NO 46
<211> LENGTH: 312

<212> TYPE:
<213> ORGANISM: Klebgiella aerogenes

RNA

«<400> SEQUENCE: 46

gggauucgceyg

aaaauagucyg

cucucccuag

gcguggaage

guguccguce

uguaggaauu

aaacccaagg

caaacgacga

cuuccgceuce

ceugecuggyg

gcageuggea

uc

«210> SEQ ID NO 47
«211> LENGTH: 316

<212> TYPE:
<213> ORGANISM: Lactobacillus lactis

DNA

«<400> SEQUENCE: 47

aagcacagtt

taaatataac

cgtagatect

gttaaacttt

tgtcactegy

aagtgtcgat

cgagettgaa

tgctaaaaac

cteggcateg

tcegtetgta

caagctgtaa

gtgttt

<210> SEQ ID NO 48
«<211> LENGTH: 316

<212> TYPE:
<213> ORGANISM: Lactobacillus lactis

RNA

<400> SEQUENCE: 48

aagcacaguu

uaaauauaac

cguagauccu

guuaaacuuu

ugucacucgyg

aagugucgau

cgageuugaa

ugcuaaaaac

cucggcaucg

uccgucugua

caagcuguaa

guguuu

<210> SEQ ID NO 49
<211> LENGTH: 362

«<212> TYPE:

DNA

ugcaugeega

aaacuacgcu

uaagacgggg

guugaagcgu

agcgaaugua

ttgegttteg

gaaaacaact

cccatgtget

aagtttaaaa

agcgaaacct

uugcguuucy

gaaaacaacu

cccaugugeu

aaguuuaaaa

agcgaaaccu

ggggegguuy
uuagcagouu

aauaaagaga

uaaaacuaau

aagacuggac

taggttacgt

cttacgettt

cgagtaaggg

gagatcatca

caaatgagtt

uagguuacgu

cuuacgcuuu

cgaguaagdyg

gagaucauca

caaaugaguu

<213> ORGANISM: Legionella pneumophila

<400> SEQUENCE: 49

(NCTC 9528)

goeueguaaa

aauaaccugce

ggucaaaccce

caggeuaguu

uaagcaugua

(NCTC 662)

ctacgttaaa

agctgectaa

tctcaaattt

gactagcgat

gactatgaac

(NCTC 662)

cuacguuaaa

agcugccuaa

ucucaaauuu

gacuagcgau

gacuaugaac

aagcegcaaa

uaagagcccu

aaaagagauc

ugucagugge

gugcegagga

acgttacagt

aaacagttag

agtgggatac

acagaatgcc

gtagattttt

acguuacagu

aaacaguuag

agugggauac

acagaaugcc

guagauuuuu

gtgggttgca aaaccggaag tgcatgccga gaaggagatc tctcgtaaat aagactcaat

taaatataaa tgcaaacgat gaaaactttg ctggtgggga agctatcget gectaataag

180

240

300

312

60

120

180

240

300

312

60

120

180

240

300

316

60

120

180

240

300

316

60

120
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cactttagtt aaaccatcac tgtgtactgg ccaataaace cagtatcceg ttegaccgag 180
cecegettate ggtatcgaat caacggtcat aagagataag ctagegtcet aatctatcece 240
gggttatgge gcgaaactca gggaatcget gtgtatcate ctgeeegteg gaggagecac 300
agttaaattc aaaagacaag gctatgcatg tagagctaaa ggcagaggac ttgeggacge 360
gg 362
<210> SEQ ID NO 50
<211> LENGTH: 362
<212> TYPE: RNA
<213> ORGANISM: Legionella pneumophila
<400> SEQUENCE: 50
guggguugca aaaccggaag ugcaugccga gaaggagauc ucucguaaau aagacucaau 60
uaaauauaaa ugcaaacgau gaaaacuuug cuggugggga agcuaucgcu gccuaauaag 120
cacuuuaguu aaaccaucac uguguacugg ccaauaaacce caguaucccg uucgaccgag 180
cecegcouuauc gguaucgaau caacggucau aagagauaag cuageguccu aaucuaucec 240
ggguuauggce gcgaaacuca gggaaucgcu guguaucauc cugcccgucg gaggagcecac 300
aguuaaauuc aaaagacaag gcuaugcaug uagagcuaaa ggcagaggac uugcggacgc 360
99 362
«<210> SEQ ID NO 51
«<211> LENGTH: 322
«<212> TYPE: DNA
<213> ORGANISM: Listeria grayi
<400> SEQUENCE: 51
acagggatag gtcgagcettg agttgcgage cggggggatce ggeccgtcat caacgtcaaa 60
gccaataata actggcaaac aaaacaacaa tttagettte gctgectaat agcagtctga 120
atagctgatc ctcegtgcat cacccatgtg ctacggtaag ggtctcactt ttaagtgggt 180
tacgctgget tatctcegte tggggcaaac gagaagagca taatcagact agctagatag 240
agccctgacg ccgggcagac atctatgcga aatccaaata cggcaactac gctcgtagat 300
gctcaagtgce cgatatttct gg 322
<210> SEQ ID NO 52
<211> LENGTH: 322
<212> TYPE: RNA
<213> ORGANISM: Listeria grayi
<400> SEQUENCE: 52
acagggauag gucgagcuug aguugcgagc cggggggauc ggcccgucau caacgucaaa 60
gccaauaaua acuggcaaac aaaacaacaa uuuagcuuuc gcugccuaau agcagucuga 120
auagcugauc cuccgugcau cacccaugug cuacgguaag ggucucacuu uuaagugggu 180
uacgcuggcu uaucuccguc uggggcaaac gagaagagca uaaucagacu agcuagauag 240
agcccugacg ccgggcagac aucuaugcga aauccaaaua cggcaacuac gcucguagau 300
gcucaagugc cgauauuucu gg 322

<210> SEQ ID NO 53
<211> LENGTH: 322

«<212> TYPE:

DNA

<213> ORGANISM: Listeria innocua

«<400> SEQUENCE: 53
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acagggatag ttecgagettg agttgegagt cggggggate gtectegtta tcaacgtcaa 60
agccaataat aactggcaaa gaaaaacaaa acctagettt cgetgcectaa taagcagtag 120
catagctgat ccteegtgea tegeccatgt getacggtaa gggtetcact ctaagtggge 180
tacactagtt aatctcegte tgaggttaaa tagaagaget taatcagact agetgaatgg 240
aagcctgtta ccgggctgat gtttatgega aatgctaata cggtgactac gectegtagat 300
attcaagtgc cgatatttet gg 322
<210> SEQ ID NO 54
«<211> LENGTH: 322
<212> TYPE: RNA
<213> ORGANISM: Listeria innocua
<400> SEQUENCE: 54
acagggauag uucgagcuug aguugcgagu cggggggauc guccucguua ucaacgucaa 60
agccaauaau aacuggcaaa gaaaaacaaa accuagcuuu cgeugccuaa uaagcaguag 120
cauagcugau ccuccgugea ucgcccaugu gcuacgguaa gggucucacu cuaaguggge 180
uacacuaguu aaucuccguc ugagguuaaa uagaagagcu uaaucagacu agcugaaugg 240
aagccuguua ccgggcugau guuuaugega aaugcuaaua cggugacuac gcucguagau 300
auucaagugc cgauauuucu gg 322
«<210> SEQ ID NO 55
«<211> LENGTH: 322
«<212> TYPE: DNA
<213> ORGANISM: Listeria monocytogenes (NCTC 7973)
<400> SEQUENCE: 55
acagggatag ttcgagettg agttgcgagt cggggggatce gtectcegtta tcaacgtcaa 60
agccaataat aactggcaaa gaaaaacaaa acctagcttt cgetgcctaa taagcagtag 120
catagctgat cctecegtgea tcgeccatgt gectacggtaa gggtctcact ctaagtggge 180
tacactagtt aatctcegtc tggggttaaa tagaagagct taatcagact agctgaatgg 240
aagcctgtta ccgggccgat gtttatgcga aatgctaata cggtgactac gctcgtagat 300
atttaagtgc cgatatttct gg 322
<210> SEQ ID NO 56
<211> LENGTH: 322
<212> TYPE: RNA
<213> ORGANISM: Listeria monocytogenes (NCTC 7973)
<400> SEQUENCE: 56
acagggauag uucgagcuug aguugcgagu cggggggauc guccucguua ucaacgucaa 60
agccaauaau aacuggcaaa gaaaaacaaa accuagcuuu cgcugccuaa uaagcaguag 120
cauagcugau ccuccgugca ucgcccaugu gcuacgguaa gggucucacu cuaagugggc 180
uacacuaguu aaucuccguc ugggguuaaa uagaagagcu uaaucagacu agcugaaugg 240
aagccuguua ccgggccgau guuuaugcga aaugcuaaua cggugacuac gcucguagau 300
auuuaagugc cgauauuucu gg 322
<210> SEQ ID NO 57
<211> LENGTH: 247
<212> TYPE: DNA
<213> ORGANISM: Listeria monocytogenes (NCTC 11994)

«<400> SEQUENCE: 57
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caaagccaat aataactgge aaagaaaaac aaaacctage tttegetgee taataageag 60
tagcataget gatecteegt gcatcgecca tgtgetacgg taagggtcte actctaagtyg 120
ggctacacta gttaatctee gtetggggtt aaatagaaga gettaatcag actagetgaa 180
tggaagcetyg ttaccgggece gatgtttatg cgaaatgcta atacggtgac tacgetegta 240
gatattt 247
<210> SEQ ID NO 58
<211> LENGTH: 247
<212> TYPE: RNA
<213> ORGANISM: Listeria monocytogenes (NCTC 11994)
<400> SEQUENCE: 58
caaagccaau aauaacuggc aaagaaaaac aaaaccuage uuucgcugec uaauaagcag 60
uagcauagcu gauccuccgu gcaucgccca ugugcuacgg uaagggucuc acucuaagug 120
ggcuacacua guuaaucucc gucugggguu aaauagaaga gcuuaaucag acuagcugaa 180
uggaagccug uuaccgggec gauguuuaug cgaaaugcoua auacggugac uacgeucgua 240
gauauuu 247
«<210> SEQ ID NO 59
«<211> LENGTH: 322
«<212> TYPE: DNA
<213> ORGANISM: Listeria murrayi
<400> SEQUENCE: 59
acagggatag ttcgagettg agttgcgagt cggggggatce gtectcegtta tcaacgtcaa 60
agccaataat aactggcaaa gaaaaacaaa acctagcttt cgetgcctaa taagcagtag 120
catagctgat ccteegtgea tcgeccatgt getacggtaa gggtetcact ctaagtggge 180
tacactagtt aatctcegtc tgaggttaaa tagaagagct taatgagact agctgaatgg 240
aagcctgtta ccgggctgat gtttatgcga aatgctaata cggtgactac gctcgtagat 300
attcaagtgc cgatatttcet gg 322
<210> SEQ ID NO 60
<211> LENGTH: 322
<212> TYPE: RNA
<213> ORGANISM: Listeria murrayi
<400> SEQUENCE: 60
acagggauag uucgagcuug aguugcgagu cggggggauc guccucguua ucaacgucaa 60
agccaauaau aacuggcaaa gaaaaacaaa accuagcuuu cgcugccuaa uaagcaguag 120
cauagcugau ccuccgugca ucgcccaugu gcuacgguaa gggucucacu cuaagugggc 180
uacacuaguu aaucuccguc ugagguuaaa uagaagagcu uaaugagacu agcugaaugg 240
aagccuguua ccgggcugau guuuaugcga aaugcuaaua cggugacuac gcucguagau 300
auucaagugc cgauauuucu gg 322
<210> SEQ ID NO 61
<211> LENGTH: 322
<212> TYPE: DNA
<213> ORGANISM: Listeria welshimeri
<400> SEQUENCE: 61
acagggatag ttcgagcttg agttgcgagt cggggggatc gtcctcgtta tcaacgtcaa 60
agccaataat aactggcaaa gaaaaacaaa acctagcettt cgetgcctaa taagcagtag 120
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catagctgat cctecegtgea tegeccatgt getacggtaa gggtetcact ctaagtggge
tacactgget aatctecegte tgaggttagt tggaagaget taatcagact agetgaatgg
aagecetgtta ccgggecgat gtttatgega aatgetaata cggtgactac getegtagat
atttaagtge cgatatttet gg

<210> SEQ ID NO 62

<211> LENGTH: 322

<212> TYPE: RNA

<213> ORGANISM: Listeria welshimeri

<400> SEQUENCE: 62

acagggauag uucgagcuug aguugegagu cggggggauc guccucguua ucaacgucaa
agccaauaau aacuggcaaa gaaaaacaaa accuagcuuu cgcugccuaa uaagcaguag
cauagcugau ccuccgugea ucgcccaugu gouacgguaa gggucucacu cuaaguggge
uacacuggeu aaucucceguc ugagguuagu uggaagagcou uaaucagacu agcugaaugg
aagccuguua ccgggocgau guuuaugcega aaugcuaaua cggugacuac goucguagau
auuuaaguge cgauauuucu gg

«<210> SEQ ID NO 63

«<211> LENGTH: 322

«<212> TYPE: DNA

<213> ORGANISM: Marinobacter hydrocarbonoclasticus

<400> SEQUENCE: 63

geeggtgacy aacccettggg tgcatgecga gatggcageg aatctegtaa atccaaaget
gcaacgtaat agtcgcaaac gacgaaaact acgcactgge ggegtaagec gttccagteg
tectggetga ggegectata actcagtage aacatcccag gacgtcateg cttatagget
gctceogttea ccagagetca ctggtgtteg getaagatta aagagetege ctettgeace
ctgacctteg ggtegettga ggttaaatca atagaaggac actaagcatyg tagacctcaa
ggectagtge tggcggacge g9

<210> SEQ ID NO 64

<211> LENGTH: 322

<212> TYPE: RNA

<213> ORGANISM: Marinobacter hydrocarbonoclasticus

<400> SEQUENCE: 64

gcecggugacy aacccuuggg ugcaugecga gauggcageg aaucucguaa auccaaageu
gcaacguaau agucgcaaac gacgaaaacl acgcacuggce ggeguaagec guuccagucg
uccuggcuga ggcgecuaua acucaguage aacaucccag gacgucaucg cuuauaggeu
gcuccguuca ccagagceuca cugguguucg gcuaagauua aagagcucge cucuugcace
cugaccuucg ggucgcuuga gguuaaauca auagaaggac acuaagcaug uagaccucaa
ggecuaguge uggeggacgce gg

<210> SEQ ID NO 65

<211> LENGTH: 338

<212> TYPE: DNA

<213> ORGANISM: Mycobacterium avium

<400> SEQUENCE: 65

ttecgegcatce gaatcaaggyg aagcgtgccyg gtgcaggcaa ctgaccaceyg taagegtogt

tgcaaataga taagcgccga ttcacatcag cgcgacttac ctetegetge ctaagegaca

180

240

300

322

60

120

180

240

300

322

60

120

180

240

300

322

60

120

180

240

300

322

60

120
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gctagteegt cageecggga acgeectega cecggagect ggegtcaget agagggatee 180
accgatgagt tcggtegegg gactcategg gacaccaaca gcgactggga tegtcateet 240
ggcttgtteg cgtgaccagg agatcecgagt agaggecatag cgaactgege acggagaage 300
cttgagggaa tgccgtagaa cccgggtteg atteccaa 338
<210> SEQ ID NO 66
<211> LENGTH: 338
<212> TYPE: RNA
<213> ORGANISM: Mycobacterium avium
<400> SEQUENCE: 66
uucgegcauc gaaucaaggg aagcgugecg gugcaggcaa cugaccaccyg uaagegucgu 60
ugcaaauaga uaagcgecga uucacaucag cgcgacuuac cucucgceugce cuaagcgaca 120
gcuaguccgu cagcecggga acgcccucga cccggagocu ggegucagcu agagggaucc 180
accgaugagu ucggucgegg gacucaucgg gacaccaaca gcgacuggga ucgucauccu 240
ggcuuguucg cgugaccagg agauccgagu agaggcauag cgaacugcegc acggagaage 300
cuugagggaa ugccguagaa cceggguucg auucccaa 338
«<210> SEQ ID NO 67
«<211> LENGTH: 318
«<212> TYPE: DNA
<213> ORGANISM: Mycobacterium bovig
<400> SEQUENCE: 67
ttegegecate gaatcaaggg aagcgtgeeg gtgcaggcaa gagaccacceg taagegtegt 60
tgcgaccaaa taagecgccga ttcacatcag cgegactacg tctegetgee taagcgacgg 120
ctagtectgte agaccgggaa cgecctegge ccggaccctg gcatcageta gagggatcca 180
ccgatgagte cggtegeggg actccteggg acaaccacag cgactgggat cgtcatcteg 240
gctagttege gtgaccggga gatccgagca gaggcatage gaactgegca cggagaagcc 300
ttgagggaat gccgtagg 318
<210> SEQ ID NO 68
<211> LENGTH: 318
<212> TYPE: RNA
<213> ORGANISM: Mycobacterium bovis
<400> SEQUENCE: 68
uucgcgcauc gaaucaaggg aagcgugccg gugcaggcaa gagaccaccg uaagcgucgu 60
ugcgaccaaa uaagcgccga uucacaucag cgcgacuacg ucucgcugcc uaagcgacgg 120
cuagucuguc agaccgggaa cgcccucggc ccggacccug gcaucagcua gagggaucca 180
ccgaugaguc cggucgcggdg acuccucggg acaaccacag cgacugggau cgucaucucyg 240
gcuaguucgce gugaccggga gauccgagca gdaggcauagce gaacugcgca cggagaagcc 300
uugagggaau gccguagg 318
<210> SEQ ID NO 69
<211> LENGTH: 369
<212> TYPE: DNA
<213> ORGANISM: Mycobacterium leprae
<400> SEQUENCE: 69
ggggctgaaa ggtttcgact tcgcgcatcg aatcaaggga agegtgecgg tgcaggcaag 60
agaccaccgt aagegtegtt gcagcaatat aagegccgat tcatatcage gcgactatge 120
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tctegetgee taagegatgg ctagtetgte agaccgggaa cgecctegte
gcatcageta gagggatcta ccgatgggtt cggtegeggg actegtegyyg
cgactgggat cgtcateetg getagttege gtgatcagga gatccgagta
gaactacgca cggagaagcce ttgagggaaa tgccgtagga ccegggtteg
gctecaccea

<210> SEQ ID NO 70

<211> LENGTH: 369

<212> TYPE: RNA

<213> ORGANISM: Mycobacterium leprae

<400> SEQUENCE: 70

ggggcugaaa gguuucgacu ucgcgcaucg aaucaaggga agcgugcecgg
agaccaccgu aagecgucguu gcagcaauau aagcgccgau ucauaucage
ucucgcugece uaagcgaugg cuagucuguc agaccgggaa cgeccucguc
gcaucagcua gagggaucua ccgauggguu cggucgceggg acucgucggg
cgacugggdau cgucauccug gcuaguucgc gugaucagga gauccgagua
gaacuacgca cggagaagcce uugagggaaa ugccguagga cccggguucyg
gcuccacca

«<210> SEQ ID NO 71

«<211> LENGTH: 338

«<212> TYPE: DNA

<213> ORGANISM: Mycobacterium paratuberculosis

<400> SEQUENCE: 71

ttegegecate gaatcaaggg aagcgtgecg gtgcaggcaa ctgaccaceg
tgcaaataga taagcgccga ttcacatcag cgegacttac ctetegetge
gctagtcegt cagcccggga acgccctcga cccggagect ggcgtcaget
accgatgagt tcggtcegegg gactcategg gacaccaaca gcgactggga
ggcttgttcg cgtgaccagg agatccgagt agaggcatag cgaactgcgce
cttgagggaa tgccgtagaa ccecgggttcg attcccaa

<210> SEQ ID NO 72

<211> LENGTH: 338

<212> TYPE: RNA

<213> ORGANISM: Mycobacterium paratuberculosis

<400> SEQUENCE: 72

uucgcgcauc gaaucaaggg aagcgugccg gugcaggcaa cugaccaccg
ugcaaauaga uaagcgccga uucacaucag cgcgacuuac cucucgcuge
gcuaguccgu cagcccggga acgcccucga cccggagocu ggcgucagceu
accgaugagu ucggucgcgg gacucaucdg gacaccaaca gcgacuggga
ggcuuguucg cgugaccagg agauccgagu agaggcauag cgaacugcgc
cuugagggaa ugccguagaa cccggguucg auucccaa

<210> SEQ ID NO 73

<211> LENGTH: 368

<212> TYPE: DNA

<213> ORGANISM: Mycobacterium tuberculosis

«400> SEQUENCE: 73

ceggagectyg
acaccaaceg
gaggcatage

attceeggea

ugcaggcaag
gcgacuaugce
cecggagecuyg
acaccaaccy
gaggcauagce

auucceggea

taagegtogt
ctaagegaca
agagggatcc
tcgtecatect

acggagaagc

uaagcegucgu
cuaagcgaca
agagggaucc
ucgucauccu

acggagaagc

180

240

300

360

369

60

120

180

240

300

360

369

60

120

180

240

300

338

60

120

180

240

300

338
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ggggetgaac ggtttegact tegegeateg aatcaaggga agegtgecgg tgcaggcaag 60
agaccaccgt aagegtegtt gcgaccaaat aagegecgat tcacatcage gcgactacgce 120

tctegetgee taagegacgg ctagtetgte agaccgggaa cgecctegge ccggacectyg 180
gcatcageta gagggatcca ccgatgagte cggtegeggyg acteeteggyg acaaccacag 240
cgactgggat cgtcatceteg gectagttege gtgaccggga gatccgagea gaggcatage 300
gaactgegea cggagaagece ttgagggaat gecgtaggac cecgggttega tteceggeag 360
ctccacca 368
<210> SEQ ID NO 74

<211> LENGTH: 368

<212> TYPE: RNA

<213> ORGANISM: Mycobacterium tuberculosis

«<400> SEQUENCE: 74

ggggcugaac gguuucgacu ucgcgcaucg aaucaaggga agegugecgg ugcaggcaag 60
agaccaccgu aagegucguu gcegaccaaau aagcgocgau ucacaucage gcgacuacgce 120
ucucgougee uaagegacgg cuagucuguc agaccgggaa cgeccucgge ccggacccug 180
gcaucagceua gagggaucca ccgaugaguc cggucgceggg acuccucggg acaaccacag 240
cgacugggau cgucaucucg gcuaguucge gugaccggga gauccgagcea gaggcauage 300
gaacugcgea cggagaagcec uugagggaau gecguaggac ccggguucga uuccceggeag 360
cuccacca 368

<210> SEQ ID NO 75

<211> LENGTH: 411

<212> TYPE: DNA

<213> ORGANISM: Mycoplasma capricolum

«<400> SEQUENCE: 75

ggggatgtca tggatttgac aggatatctt tagtacatat aagcagtagt gttgtagact 60
ataaatacta ctaggtttaa aaaaacgcaa ataaaaacga agaaactttt gaaatgccag 120
catttatgat gaataatgca tcagctggag caaactttat gtttgcttaa taactactag 180
tttagttata gtatttcacg aattatagat attttaagct ttatttataa ccgtattacc 240
caagcttaat agaatatatg attgcaataa atatatttga aatctaattg caaatgatat 300
ttaaccttta gttaatttta gttaaatatt ttaattagaa aattaactaa actgtagaaa 360
gtatgtatta atatatcttg gacgcgagtt cgattctcge catctccacce a 411

<210> SEQ ID NO 76

<211> LENGTH: 411

<212> TYPE: RNA

<213> ORGANISM: Mycoplasma capricolum

<400> SEQUENCE: 76

ggggauguca uggauuugac aggauaucuul uaguacauau aagcaguagu guuguagacu 60
auaaauacua cuagguulaa aaaaacgcaa auaaaaacga agaaacuuuu gaaaugccag 120
cauuuaugau gaauaaugca ucagcuggag caaacuuuau guuugcuuaa uaacuacuag 180
uyuaguuala guauuucacg aauuauagaul auuuuaagcu uuauuuauaa ccguauuace 240
caagcuuaau agaauauaug auugcaauaa auauauluga aaucuaauuyg caaaugauau 300
uyaaccuula guuaauuuua guuaaauaul uuaaulagaa aauuaacuaa acuguagaaa 360

guauguauua auauaucuug gacgcgaguu cgauucucge caucuccace a 411
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<210> SEQ ID NO 77
<211> LENGTH: 388
<212> TYPE: DNA
<213> ORGANISM: Mycoplasma genitalium (ATTC 33530, #1)
<400> SEQUENCE: 77
ggggatgttt tgggtttgac ataatgctga tagacaaaca gtageattgg ggtatgccce 60
ttacagcget aggttcaata accgacaaag aaaataacga agtgttggta gaaccaaatt 120
tgatcattaa ccaacaagca agtgttaact ttgettttge ataagtagat actaaagcta 180
cagctggtga atagtcatag tttgctaget gtcatagttt atgactcgag gttaaatcgt 240
tcaatttaac ctttaaaaat agaacttgtt gtttccatga ttgttttgtg atcaattgga 300
aacaagacaa aaatccacaa aactaaaatg tagaagctgt ttgttgtgte ctttatggaa 360
acgggttecga ttccegtecat cteccacca 388
«<210> SEQ ID NO 78
«<211> LENGTH: 388
<212> TYPE: RNA
<213> ORGANISM: Mycoplasma genitalium (ATTC 33530, #1)
<400> SEQUENCE: 78
ggggauguuu uggguuugac auaaugcuga uagacaaaca guagcauugg gguaugcccc 60
uuacagcgcu agguucaaua accgacaaag aaaauaacga aguguuggua gaaccaaauu 120
ugaucauuaa ccaacaagca aguguuaacu uugcuuuuge auaaguagau acuaaagcua 180
cagcugguga auagucauag uuugcuageu gucauaguuu augacucgag guuaaaucgu 240
ucaauuuaac cuuuaaaaau agaacuuguu guuuccauga uuguuuugug aucaauugga 300
aacaagacaa aaauccacaa aacuaaaaug uagaagcugu uuguuguguc cuuuauggaa 360
acggguucga uuccecgucau cuccacca 388
<210> SEQ ID NO 79
«211> LENGTH: 243
<212> TYPE: RNA
<213> ORGANISM: Mycoplasma genitalium (ATTC 33530, #2)
<400> SEQUENCE: 79
acaaagcgaa gacaaacagda gcaggggagc cccacagcgce aggcaaaacc gacaaagaaa 60
aaacgaaggg gagaccaaag acaaaccaac aagcaaggaa cgcgcaaaga gaacaaagca 120
cagcgggaaa gcaaggcagc gcaagagacc gaggaaacgc aaaaccaaaa aagaacggcec 180
agagggacaa ggaaacaaga caaaaaccac aaaacaaaag agaagcgggg ccaggaaacyg 240
ggc 243
<210> SEQ ID NO 80
<211> LENGTH: 350
<212> TYPE: RNA
<213> ORGANISM: Mycoplasma genitalium (ATTC 33530, #2)
<400> SEQUENCE: 80
acauaaugcu gauagacaaa caguagcauu gggguaugce ccuuacagcg cuagguucaa 60
uaaccgacaa agaaaauaac gaaguguugg uagauccaaa uuugaucauu aaccaacaag 120
caaguguuaa cuuugcuuuu gcauaaguag auacuaaagc uacagcuggu gaauagucau 180
aguuugcuag cugucauagu uuaugacucg agguuaaauc guucaauuua accuuuaaaa 240
auvagaacuug uuguuuccau gauuguuuug ugaucaauug gaaacaagac aaaaauccac 300
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aaaacuaaaa uguagaagcu guuuguugug uccuuuaugg aaacggguuc 350
<210> SEQ ID NO 81
<211> LENGTH: 387
<212> TYPE: DNA
<213> ORGANISM: Mycoplasma pneumophila
<400> SEQUENCE: 81
ggggatgtag aggttttgac ataatgttga aaggaaaaca gttgcagtgg ggtatgccee 60
ttacagctet aggtataata accgacaaaa ataacgacga agttttggta gatccaatgt 120
tgatcgctaa ccaacaagca agtatcaact acgetttege ttagaacata ctaaagctac 180

acgaattgaa tecgccatagt ttggttegtyg tcacagttta tggetegggy ttaactggtt 240

caacttaatc cttaaattat gaacttatcg tttacttgtt tgtcttatga tctaaagtaa 300
gcgagacatt aaaacataag actaaactgt agaagetgtt ttaccaatcc tttatggaaa 360
cgggttcegat tccegtecate tccacca 387

<210> SEQ ID NO 82

<211> LENGTH: 387

<212> TYPE: RNA

<213> ORGANISM: Mycoplasma pneumophila

«400> SEQUENCE: 82

ggggauguag agguuuugac auaauguuga aaggaaaaca guugcagugg gguaugcccce 60
uuacagcucu agguauaaua accgacaaaa auvaacgacga aguuuuggua gauccaaugu 120
ugaucgcuaa ccaacaagca aguaucaacu acgcuuucgce uuagaacaua cuaaagcuac 180
acgaauugaa ucgccauagu uugguucgug ucacaguuua uggcucgggg uuaacugguu 240
caacuuaauc cuuaaauuau gaacuuaucg uuuacuuguu ugucuuauga ucuaaaguaa 300
gcgagacauu aaaacauaag acuaaacugu agaagcuguu uuaccaaucc uuuauggaaa 360
cggguucgau ucccgucauc uccacca 387

<210> SEQ ID NO 83

<211> LENGTH: 318

<212> TYPE: DNA

<213> ORGANISM: Neisseria gonorrhoeae (ATCC 19424)

<400> SEQUENCE: 83

gggggttgcey aagcagatgc gggcataccg gggtctcaga tteccgtaaa acactgaatt 60
caaatagtcg caaacgacga aacttacgct ttagccgett aaggetagec gttgcagcag 120
tcggtcaaty ggetgtgtgyg cgaaagcecac cgcaacgtca tcttacattyg actggtttec 180
agccgggtta cttggcagga aataagactt aaggtaactyg gtttccaaaa ggectgttgg 240

tcggcatgat ggaaataaga ttttcaaata gacacaacta agtatgtaga acgctttgta 300

gaggactttc ggacgggyg 318

<210> SEQ ID NO 84

<211> LENGTH: 318

<212> TYPE: RNA

<213> ORGANISM: Neisseria gonorrhoeae (ATCC 19424)

<400> SEQUENCE: 84

ggggguugeyg aagcagaugc gggcauaccg gggucucaga uucccguaaa acacugaauu 60

caaauagucg caaacgacga aacuuacgcu uuagcecogouu aaggeuageo guugcagcag 120

ucggucaaug ggeugugugg cgaaagcecac cgcaacguca ucuuacauug acugguuucce 180
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agccggguua cuuggcagga aauaagacuu aagguaacug guuuccaaaa ggecuguugg

ucggcaugau ggaaauaaga uuuucaaaua gacacaacua aguauguaga acgcuuugua

gaggacuuuc

ggacgggg

<210> SEQ ID NO 85
<211> LENGTH: 363

<212> TYPE:

DNA

<213> ORGANISM: Neissgeria gonorrhoeae (FA 1090

<400> SEQUENCE: 85

gggggcgace

attceccgtaa

taaggctage

atcttacatt

ggttteocaaa

aagtatgtag

ceca

ttggtttega

aacactgaat

cgttgcagea

gactggttte

aggcctgttyg

aacgetttgt

«210> SEQ ID NO 86
«211> LENGTH: 363

«212> TYPE:

RNA

cgggggttge
tcaaatagte
gteggtcaat
cagcegggtt
gteggeatga

agaggacttt

gaagcagatyg
gcaaacgacy
gggctgtgty
acttggcagy

tggaaataag

¢ggacgggygy

cgggeatace

aaacttacgce

gtgaaagcca

aaataagact

attttcaaat

ttegattece

<213> ORGANISM: Neissgeria gonorrhoeae (FA 1090

«<400> SEQUENCE: 86

gggggcgace

auucccguaa

uaaggcuage

aucuuacauu

gguuuccaaa

aaguauguag

cca

uugguuucga

aacacugaau

cguugcagea

gacugguuuc

aggccuguug

aacgeuuugu

«<210> SEQ ID NO 87
«<211> LENGTH: 363

<212> TYPE:

DNA

cggggguuge

ucaaauaguc

gucggucaau

cagceggguu

gucggcauga

agaggacuuu

gaagcagaug

gcaaacgacy

gggcugugug

acuuggcagyg

uggaaauaag

c¢ggacgggygy

<213> ORGANISM: Neisseria meningitidis

<400> SEQUENCE: 87

gggggcgace

attcccgtaa

taaggctage

atcttacatt

ggtttccaaa

aagtatgtag

cca

ttggtttega

aacactgaat

cgttgcagcea

gactggttte

aggcetgttg

aacgetttgt

<210> SEQ ID NO 88
<211> LENGTH: 363

«<212> TYPE:

RNA

cgggggttgce

tcaaatagtc

gtcggtcaat

ctgcegggtt

gtcggeatga

agaggacttt

gaagcagatyg
gcaaacgacyg
gggctgtgty
atttggcagyg

tggaaataag

c€ggacgggygy

<213> ORGANISM: Neisseria meningitidis

«<400> SEQUENCE: 88

cgggeauace

aaacuuacgc

gugaaagcca

aaauaagacu

auuuucaaau

uucgauuccce

cgggecatace

aaacttacgc

gcgaaagcca

aaatgagatt

attttcaaat

ttegattece

ggggtcteag
tttageeget
cegeaacgte
taaggtaact
agacacaact

ccegecteca

ggggucucag
uuuagcegeu
cegeaacguce
uaagguaacu
agacacaacu

ccegecucca

ggggtctcag

tttagccget

ccgcaacgte

taaggtaact

agacacaact

cccgectceca

240

300

318

60

120

180

240

300

360

363

60

120

180

240

300

360

363

60

120

180

240

300

360

363
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gggggegace uugguuucga cggggguuge gaagcagaug

auucccguaa aacacugaau ucaaauvaguc gcaaacgacyg

uaaggcuage cguugcagea gucggucaau gggeugugug

aucuuacaul gacugguuue cugceggguu auuuggeagy

gguuuccaaa aggccuguug gucggcauga uggaaauaag

aaguauguag aacgcuuugu agaggacuuu cggacggggy

ceca

<210> SEQ ID NO 89

<211> LENGTH: 385

<212> TYPE: DNA

«<213> ORGANISM: Nostoc muscorum PCC7120

«<400> SEQUENCE: 89

gggtcogteyg gtttegacag gttggegaac getactetgt

ctectotgea aatcaagget caaaacaaaa gtaaatgega

cgtaaggacg ctectagtage tgectaaata gectcetttea

gactccogtta aggactgaag accaacccec aacggatget

gcttgetage taagatttaa tcagagcatce ctacgttegyg

ttgagggtca gaaaggctaa acctgtgaat gagegggggy

cagttcgact ctgetegate cacca

<210> SEQ ID NO 90

<211> LENGTH: 385

<212> TYPE: RNA

«213> ORGANISM: Nostoc muscorum PCC7120

«<400> SEQUENCE: 90

ggguccgucyg guuucgacag guuggcgaac gcuacucugu

cuccucugca aaucaaggcu caaaacaaaa guaaaugcga

cguaaggacg cucuaguagc ugccuaaaua gcecucuuuca

gacuccguua aggacugaag accaaccccc aacggaugcu

gcuugcuage uaagauuuaa ucagagcauc cuacguucgg

uugaggguca gaaaggcuaa accugugaau gagcegggggy

caguucgacu cugcucgauc cacca

<210>
<211>
<212>
<213>

SEQ ID NO 91
LENGTH: 371
TYPE: DNA

ORGANISM: Odontella sinensis (diatom)

<400> SEQUENCE: 91

ggggctgact tggtttegac atttaaaaat tgttacagta

aatcttcgta aaaaaagaga aatttataat aaatgctaat

taaaagttta tcaactaagc aaaatagttt aaatttaagt

cacatttaat gatctagtaa ataactttgt tcgctataat

ttgtcttttt tatagtttag aataacttta tcatttcaaa

ctaaacctgt gaacgaatac tataataaaa tttttagatg

cagctccace

cgggcauace ggggucucag 60
aaacuuacgc uuuagcecgceu 120
gcgaaagcca ccgcaacguc 180
aaaugagauu uaagguaacu 240
auuuucaaau agacacaacu 300
uucgauucce cccgecucca 360
363
gattcaggtc gagagtgagt 60
ataacatcgt taaatttgct 120
ggttcgageg tctteggttt 180
ctagcaatgt tctctggttg 240
gataatgaac gattcecegec 300
tcaataccca atttggacag 360
385
gauucagguc gagagugagu 60
auaacaucgu uaaauuugcu 120
gguucgagcyg ucuucgguuu 180
cuagcaaugu ucucugguug 240
gauaaugaac gauucccgcc 300
ucaauaccca auuuggacag 360
385
chloroplast
tgatgcaggt cgaagtttct 60
aatttaattt cttctgtgtt 120
tttgctgttt aagttttatg 180
ttatatttat aactagactt 240
cctegtteca tectagttgaa 300
gacgtgggtt cgactcccat 360
371
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<210> SEQ ID NO 92
<211> LENGTH: 371
<212> TYPE: RNA
<213> ORGANISM: Odontella sinensis (diatom] chloroplast
<400> SEQUENCE: 92
ggggcugacu ugguuucgac auuuaaaaau uguuacagua ugaugcaggu cgaaguuucu 60
aaucuucgua aaaaaagaga aauuuauaau aaaugcuaau aauuuaauuu cuucuguguu 120
uaaaaguuua ucaacuaagc aaaauaguuu aaauyuuaagu uuugcuguuu aaguuuuaug 180
cacauuuaau gaucuaguaa auaacuuugu ucgcuauaau uuauauuuau aacuagacuu 240
uugucuuuul uauvaguuuag aauaacuuua ucayuucaaa ccucguucca ucuaguugaa 300
cuaaaccugu gaacgaauac uauaauaaaa uuuuuagaug gacguggguu cgacucccau 360
cagcuccace a 371
«<210> SEQ ID NO 93
«<211> LENGTH: 323
«<212> TYPE: DNA
<213> ORGANISM: Porphyra purpureum (red alga) chloroplast
<400> SEQUENCE: 93
ggggctgcaa ggtttctaca ttgtgaaaaa acaaatatat gaaagtaaaa cgagetcatt 60
attagagctt ttagttaaat aaatgcagaa aataatatta ttgcttttte tcgaaaatta 120
gctgttgeat aaatagtcte aatttttgta attcgaagtyg atagactctt atacactacg 180
aatattctgt tagagttget cttaataaaa gaaaagtaaa aaaatacaaa ttcttatgtt 240
ttttacctga attgattcaa tttaaggtta gtattttttg atttttacaa tggacgtggg 300
ttcaagtcce accagctcca cca 323
«<210> SEQ ID NO 94
<211> LENGTH: 323
<212> TYPE: RNA
<213> ORGANISM: Porphyra purpureum (red alga) chloroplast
<400> SEQUENCE: 94
ggggcugcaa gguuucuaca uugugaaaaa acaaauauau gaaaguaaaa cgagcucauu 60
auyuagagcuu uuaguuaaau aaaugcagaa aauaalauua uugcuuuuuc ucgaaaauua 120
gcuguugcau aaauagucuc aauuuuugua auucgaagug auagacucuu auacacuacg 180
aauauucugu uagaguugcu cuuaauaaaa gaaaaguaaa aaaauacaaa uucuuauguu 240
uuuuaccuga auugauucaa uuuaagguua guauuuuuug auuuuuacaa uggacguggg 300
uucaaguccc accagcucca cca 323
<210> SEQ ID NO 95
<211> LENGTH: 407
<212> TYPE: DNA
<213> ORGANISM: Porphyromonas gingivalis
<400> SEQUENCE: 95
ggggctgacce ggctttgaca gcgtgatgaa gcggtatgta agcatgtagt gegtgggtgg 60
cttgcactat aatctcagac atcaaaagtt taattggcga aaataactac gctctegcetg 120
cgtaatcgaa gaatagtaga ttagacgctt catcgccgece aaagtggcag cgacgagaca 180
tcgcccgage agetttttece cgaagtaget cgatggtgcg gtgctgacaa atcgggaacc 240
gctacaggat gcttectgee tgtggtcaga tcgaacggaa gataaggatc gtgcattggg 300
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tegtttcage ctecgetege tcacgaaaat tccaactgaa actaaacatg tagaaageat

attgattcea tgtttggacg agggttcaat tecctecage tecacca

<210> SEQ ID NO 96
<211> LENGTH: 407
<212> TYPE: RNA

<213> ORGANISM: Porphyromonas gingivalis

<400> SEQUENCE: 96

ggggcugace ggeuuugaca gegugaugaa
cuugcacuau aaucucagac aucaaaaguu
cguaaucgaa gaauaguaga uuagacgouu
ucgcocogage ageuuuuuce cgaaguagcou
gcuacaggau gcuuccugec uguggucaga
ucguuucage cuccgeucge ucacgaaaau
auugauucca uguuuggacg aggguucaau
«<210> SEQ ID NO 97

«<211> LENGTH: 310

«<212> TYPE: DNA

<213> ORGANISM: Proteus rettgeri
<400> SEQUENCE: 97

gggatttgeyg aaacccaagg tgcatgecga
aaaatagtcg caaacgacga aaactacget
ctectecctag ccteegetet tggacgggga
gtggatgect tgectggggt tgaagegtta
gtetgteege agetggeaaa tgaattcaaa
tagaaattte

<210> SEQ ID NO 98

<211> LENGTH: 310

<212> TYPE: RNA

<213> ORGANISM: Proteus rettgeri
<400> SEQUENCE: 98

gggauuugcyg aaacccaagg ugcaugecga
aaaauagucyg caaacgacga aaacuacgcu
cucucccuag ccuccgceucu uggacgggga
guggaugccu ugccuggggu ugaagceguua
gucuguccge agcuggcaaa ugaauucaaa
uagaaauuuc

<210> SEQ ID NO 99

<211> LENGTH: 241
<212> TYPE: DNA

gegguaugua

uaauuggcga

caucgeeagee

cgauggugcyg

ucgaacggaa

uccaacugaa

ucccuccage

agcauguagu

aaauvaacuac

aaaguggcayg

gugcugacaa

gauaaggauc

acuaaacaug

uccacca

(NCTC 10975)

ggggceggtty
ttagcagett
tcaagagagyg
aacttaatca

gactagacta

gcctegtaaa

aataacctgc

tcaaacccaa

ggatagttty

agcatgtagt

(NCTC 10975)

ggggcegguug

uuagcagcuu

ucaagagagyg

aacuuaauca

gacuagacua

gceucguaaa

aauaaccugc

ucaaacccaa

ggauaguuug

agcauguagu

<213> ORGANISM: Pseudoalteromonas haloplanktis

<400> SEQUENCE: 99

gegugggugyg

gcucucgeug

cgacgagaca

aucgggaacc

gugcauuggg

uagaaagcau

aagcegcaaa

ttagagccct

aagagatcge

ttggtggegt

accgaggatyg

aagccgcaaa

uuagagcccu

aagagaucgc

uugguggcgu

accgaggaug

gggagcgaaa cccaagggca gccgagggge ggggeccgaa aaagccgcaa aaaaaagegce

aaacgacgaa aacacgcagc agcaaaaccg cagagcccce cccagcecceyg ccggacgggy

acaagagagg caaacccaaa agagacgcgg gagccgeogg gggaagegaa acaacaggaa

360

407

60

120

180

240

300

360

407

60

120

180

240

300

310

60

120

180

240

300

310

60

120

180
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ggggggegge gecgecagegg caaagaacaa agacagacaa

s}

<210> SEQ ID NO 100
<211> LENGTH: 313
<212> TYPE: RNA

gcagagaceg aggagagaaa

<213> ORGANISM: Pseudoalteromonas haloplanktis

<400> SEQUENCE: 100

ggaauucaag aagcccgagg ugcaugucga ggugegguuu
uuuaaaguaa ucgcaaacga cgauaacuac ucucuagcag
uuccauguau ucuuguggac uggauuuugg agugucacce
aacccuggece gggguugaag cguuaaaacu aagcggecouc
uccgggauuu aaagguuaau uaaaugacaa uacuaaacau

uuuucggacy ggg

«210> SEQ ID NO 101

«211> LENGTH: 353

«<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa
<400> SEQUENCE: 101

ggggecgatt aggattcgac gccggtaaca aaagttgagg
gaactcgtaa attcgetget gcaaacttat agttgecaac
tgcttaatge ggctagcagt cgetagggga tgcctgtaaa
gaacaggatc gccgccaagt tcgctgtaga cgtaacgget
caagcaccct gccacteggg cggegeggag ttaactcagt
aaccgatage ggaaagctgg cggacggggg ttcaaatccce
<210> SEQ ID NO 102

«211> LENGTH: 353

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa
<400> SEQUENCE: 102

ggggccgauu aggauucgac gccgguaaca aaaguugagg
gaacucguaa auucgcugcu gcaaacuuau aguugccaac
ugcuuaaugce ggcuagcagu cgcuagggga ugccuguaaa
gaacaggauc gccgccaagu ucgcuguaga cguaacggcu
caagcacccu gccacucggdg cggcgcggag uuaacucagu
aaccgauagc ggaaagcudg cggacggggg uucaaauccce
<210> SEQ ID NO 103

<211> LENGTH: 363

<212> TYPE: DNA

<213> ORGANISM: Salmonella typhimurium
<400> SEQUENCE: 103

ggggctgatt ctggattcga cgggatttgc gaaacccaag
ggcctcgtaa aaagccgcaa aaaaatagtc gcaaacgacg

taataacctyg cttagagcce tctcteecta gecteegete

ggtcaaacce aaaagagatc gegoggatge cctgectggyg

goeucguaaa aaagcecgeaa
cuuaggeugyg cuagegoucce
uaacaccuga ucgcgacgga

goceuuuaucu accguguuug

guaguaccga cggucgaggce

ggcatgcecga gttggtagea
gacgacaact acgctctage
ccegaaacga ctgtcagata
aaaactcata cagctegete
agagetgget aagcatgtaa

cceggateca cca

ggcaugccga guugguagea
gacgacaacu acgcucuagce
ccegaaacga cugucagaua
aaaacucaua cagcucgcuc
agagcuggcu aagcauguaa

cceggeucca cca

gtgcatgceyg aggggeggtt
aaacctacgce tttagcaget
ttaggacggy gatcaagaga

gttgaagcegt taaaacgaat

240

241

60

120

180

240

300

313

60

120

180

240

300

353

60

120

180

240

300

353

60

120

180

240
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caggctagte tggtagtgge gtgtcegtece geaggtgeca ggegaatgta aagactgact 300
aagcatgtag taccgaggat gtaggaattt cggacgcggg ttcaactcce gccagcetceca 360
cca 363
<210> SEQ ID NO 104

<211> LENGTH: 363

<212> TYPE: RNA

<213> ORGANISM: Salmonella typhimurium

<400> SEQUENCE: 104

ggggcugauu cuggauucga cgggauuuge gaaacccaag gugcaugecg aggggogguu 60
ggecucguaa aaagecgcaa asaaauaguc geaaacgacg aaaccuacge uuuagcageu 120
uaauaaccug cuuagagceec ucucucccua gecuccgeoue uuaggacggg gaucaagaga 180
ggucaaacce aaaagagauc gegoggauge ccugecuggg guugaagoegu uaaaacgaau 240
caggcuaguce ugguagugge guguccgucce gcaggugcoca ggcegaaugua aagacugacu 300
aagcauguag uaccgaggau guaggaauuu cggacgeggg uucaacuccc gocageucca 360
cca 363

<210> SEQ ID NO 105

<211> LENGTH: 355

<212> TYPE: DNA

<213> ORGANISM: Shewanella putrefaciens

«<400> SEQUENCE: 105

gggggegatt ctggattcga caggattcac gaaaccctgg gagcatgeeg aggggeggtt 60
ggcctogtaa aaagecgcaa agttatagtt gcaaacgacg ataactacge tctagecget 120
taatgccget agecatctac cacacgettt geacatggge agtggatttyg atggteatet 180

cacatcgtge tagegaggga accctgtetyg ggggtgaace gegaaacagt accggactca 240
ccgtgtggga tcoctgtettt cggagttcaa acggttaaac aatagaaaga ctaagcatgt 300
agegecttgyg atgtaggttt tctggacgeg ggttcaagte cegeegectce cacca 355
<210> SEQ ID NO 106

<211> LENGTH: 355

<212> TYPE: RNA

<213> ORGANISM: Shewanella putrefaciens

<400> SEQUENCE: 106

gggggcgauu cuggauucga caggauucac gaaacccugg gagcaugecg aggggoegguu 60
ggccucguaa aaagcecgcaa aguuauagul gcaaacgacg auaacuacgc ucuagccgeu 120
uaaugccgeu agccaucuac cacacgcuul gcacauggge aguggauuug auggucaucu 180
cacaucgugce uagcgaggga acccugucug ggggugaacce gcgaaacagu accggacuca 240
ccguguggga uccugucuuu cggaguucaa acgguuaaac aauagaaaga cuaagcaugu 300
agcgecuugg auguagguuu ucuggacgceg gguucaaguc ccgcegecuc cacca 355

<210> SEQ ID NO 107

<211> LENGTH: 362

<212> TYPE: DNA

<213> ORGANISM: Staphylococcus aureus

<400> SEQUENCE: 107

ggggacgttc atggattcga caggggtccce ccgagcetcat taagegtgtc ggagggttgt 60

cttegtcate aacacacaca gtttataata actggcaaat caaacaataa tttegcagta 120
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getgectaat cgcactetge atcgectaac ageatttect
aaccttaata ggatatgcta aacactgecg tttgaagtet
aactagcate atgttggttg tttatcactt ttecatgatge
acacgtagaa agatgtgtat caggaccttt ggacgcgggt
ca

<210> SEQ ID NO 108

<211> LENGTH: 362

<212> TYPE: RNA

«213> ORGANISM: Staphylococcus aureus

<400> SEQUENCE: 108

ggggacguuc auggauucga cagggguccce ccgageucau
cuucgucauc aacacacaca guuuauaaua acuggcaaau
gcugecuaau cgcacucuge aucgecuaac agcauuuccu
aaccuuaaua ggauaugcua aacacugecg uuugaagucu
aacuagcauc auguugguug uuuaucacuu uucaugaugce
acacguagaa agauguguau caggaccuuu ggacgcgggu
ca

«<210> SEQ ID NO 109

«<211> LENGTH: 349

«<212> TYPE: DNA

<213> ORGANISM: Streptococcus gordonii
<400> SEQUENCE: 109

ggggtcgtta cggattcgac aggcattatg aggcatattt
taaaacgcca gttaaatata actgcaaaaa ataatactte
aaccagcggg cgtgacccga tteggattge ttgtgtctga
aagctacggt agaatcttgt ctagtgattt tacaagagat
ggcttgagtt atgtgtcaaa atcaagttaa aacaatacat
tgtgttggca gatgtttgga cgtgggttcg actcccaccy
<210> SEQ ID NO 110

<211> LENGTH: 349

<212> TYPE: RNA

<213> ORGANISM: Streptococcus gordonii
<400> SEQUENCE: 110

ggggucguua cggauucgac aggcauuaug aggcauauuu
uaaaacgcca guuaaauaua acugcaaaaa auaauacuuc
aaccagcggg cgugacccga uucggauugc uugugucuga
aagcuacggu agaaucuugu cuagugauuu uacaagagau
ggcuugaguu augugucaaa aucaaguuaa aacaauacau
uguguuggca gauguuugga cguggguucg acucccaccg
<210> SEQ ID NO 111

<211> LENGTH: 349

<212> TYPE: DNA

<213> ORGANISM: Streptococcus mutans

«400> SEQUENCE: 111

atgtgetgtt aacgecgatte
gtttagaaga aacttaatca
gaaacctatc gataaactac

tcaaatecceg ccgtetecac

uaageguguc ggaggguugu
caaacaauaa uuucgcagua
augugcuguu aacgegauuc
guuuagaaga aacuuaauca
gaaaccuauc gauaaacuac

ucaaauccceg ccgucuccac

tgcgactecat ctageggatyg
ttacgcttta gctgectaaa
tgacaggtct tattattage
tgatagactc gcttgattty
agcctatggt tgtagacaaa

gctccacca

ugcgacucau cuagceggaug
uuacgcuuua gcugccuaaa
ugacaggucu uauuauuagc
ugauagacuc gcuugauuug
agccuauggu uguagacaaa

gcuccacca

180

240

300

360

362

60

120

180

240

300

360

362

60

120

180

240

300

349

60

120

180

240

300

349
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cggattegac aggcattatg agacctattt

ggggtcgtta

taaaacgcca gttaaatata actgcaaaaa atacaaattce

aaccagectg tgtgatcaat aacaaattge ttgtgtttgt

aagctacgtt agaactgagt caggetgtte taaaagagtt

agtttgagtt atgtattgta acggtgttaa ataaacacat

tgggttagea gatgtttgga cgtgggtteg acteccacey

<210> SEQ ID NO 112

<211> LENGTH: 349

<212> TYPE: RNA

<213> ORGANISM: Streptococcus mutans

«<400> SEQUENCE: 112

ggggucguua cggauucgac aggcauuaug agaccuauuu

uaaaacgceca guuaaauaua acugcaaaaa auacaaauuc

aaccagccug ugugaucaau aacaaauugc uuguguuugu

aagcuacguu agaacugagu caggcuguuc uaaaagaguu

aguuugaguu auguauugua acgguguuaa auaaacacaul

uggguuagca gauguuugga cguggguucg acucccacceyg

<210> SEQ ID NO 113

<211> LENGTH: 348

<212> TYPE: DNA

<213> ORGANISM: Streptococcus pneumoniae

«<400> SEQUENCE: 113

ggggteogtta cggattegac aggcattatg aggcatattt

aaacgctcag ttaaatataa ctgcaaaaaa taacacttct

accagcaggce gtgacccgat ttggattget cgtgttcaat

agatacgatt aagccttgtc tageggtttg ataagagatt

acttgagtta tgtgtcgagyg ggctgttaaa ataatacata

atgttggcag gtgtttggac gtgggttcga ctcccacegy

<210>
<211>
<212>
<213>

SEQ ID NO 114

LENGTH: 348

TYPE: RNA

ORGANISM: Streptococcus pneumoniae

<400> SEQUENCE: 114

ggggucguua cggauucgac aggcauuaug aggcauauuu

aaacgcucag uuvaaauvauaa cugcaaaaaa uaacacuucu

accagcaggce gugacccgau uuggauugceu cguguucaau

agauacgauu aagccuuguc uagcgguuug auaagagauu

acuugaguua auvaauacaua

ugugucgagyg ggcuguuaaa

auguuggeag guguuuggac guggguucga cucccacegg

<210>
<211>
<212>
<213>

SEQ ID NO 115

LENGTH: 348

TYPE: DNA

ORGANISM: Streptococcus pyogenes
<400>

SEQUENCE: 115

tgegactcat ctageggatyg 60
ttacgcagta gctgectaaa 120
tgattggtet tattgttaac 180
ctactgacte gcatcgttag 240
aacctatagt tgtagacaaa 300
gctecacca 349
ugcgacucau cuagcggaug 60
uuacgcagua gcugccuaaa 120
ugauuggucu uauuguuaac 180
cuacugacuc gcaucguuag 240
aaccuauagu uguagacaaa 300
gcuccacca 349
tgcgactegt gtggecgacgt 60
tacgctcetag ctgcctaaaa 120
gacaggtctt attattagcg 180
gatagactcg cagtttctag 240
acctatggtt gtagacaaat 300
ctccacca 348
ugcgacucgu guggcgacgu 60
uacgcucuag cugccuaaaa 120
gacaggucuu auuauuagcyg 180
gauagacucg caguuucuag 240
accuaugguu guagacaaau 300
cuccacca 348
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ggggttgtta cggattcgac aggcattatg aggcatgttt tgegteccat cggcagatgt 60
aaattgccag ttaaatataa ctgcaaaaaa tacaaactct tacgetttag ctgectaaaa 120
accagctage gtgactteta caagattget tgtgtectgt tagaagtcte aaaatagceaa 180
gctacggtta cgaaattgte tagtttegtg acaagagatt gatagactcg caaactaatg 240
gcettgagtta tgtgtettta gtttgttaaa tgaagacata acctatggac gtagacaaat 300
atgttggcag gtgtttggac gtgggttcga ctcccaccag ctecacca 348
<210> SEQ ID NO 116
«<211> LENGTH: 348
<212> TYPE: RNA
<213> ORGANISM: Streptococcus pyogenes
<400> SEQUENCE: 116
gggguuguua cggauucgac aggcauuvaug aggcauguuu ugcgucccau cggcagaugu 60
aaauugccag uuaaauauaa cugcaaaaaa uacaaacucu uacgcuuuag cugccuaaaa 120
accagcuage gugacuucua caagauugcu uguguccugu uagaagucuc aaaauagcaa 180
gcuacgguua cgaaauuguc uaguuucgug acaagagauu gauagacucg caaacuaaug 240
gcuugaguua ugugucuuua guuuguuaaa ugaagacaua accuauggac guagacaaau 300
auguuggcag guguuuggac guggguucga cucccaccag cuccacca 348
«<210> SEQ ID NO 117
«<211> LENGTH: 394
«<212> TYPE: DNA
«213> ORGANISM: Synechococcus gp. PCC6301
<400> SEQUENCE: 117
ggggctgtaa tggtttegac gtgttggtga atccttcace gtgattcagg ccgagaggga 60
gtccactete gtaaatccag gctcaaccaa aagtaactge gaacaacatc gttcettteg 120
ctcgtaagge tgctectgta gctgcttaaa cgccacaaac tttcectggcte gagegtctag 180
tegtagacte cgttaatacg cctagactta aacccccaac ggatgctcga gtggeggect 240
caggtcecgte ctctegctaa gcaaaaacct gagcatcccg ccaacgggga taatcgttgg 300
ctcecegecaca gtgggtcaac cgtgctaagce ctgtgaacga gcggaaagtt actagtcaat 360
gcggacagcy gttcgattcece gctcagetcee acca 394
<210> SEQ ID NO 118
<211> LENGTH: 394
<212> TYPE: RNA
<213> ORGANISM: Synechococcus sp. PCC6301
<400> SEQUENCE: 118
ggggcuguaa ugguuucgac guguugguga auccuucacce gugauucagg ccgagaggga 60
guccacucuc guaaauccag gcucaaccaa aaguaacugc gaacaacauc guuccuuucg 120
cucguaaggc ugcuccugua gcugcuuaaa cgccacaaac uuucuggcuc gagcgucuag 180
ucguagacuc cguuaauacg ccuagacuua aacccccaac ggaugcucga guggcggecu 240
cagguccguc cucucgcuaa gcaaaaaccu gagcaucccg ccaacgggga uaaucguugg 300
cucccgcaca gugggucaac cgugcuaagc cugugaacga gcggaaaguu acuagucaau 360
gcggacagcyg guucgauucc gcucagcucc acca 394

«210> SEQ ID NO 119
«211> LENGTH: 399
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<212> TYPE: DNA
<213> ORGANISM: Synechocystis PCC6803
<400> SEQUENCE: 119
ggggecgeaa tggtttegac aggttggega aagettgece gtgatacagg tegagagtga 60
gtctectete gcaaatcaaa ggctcaaaaa aaagtaactyg cgaataacat cgtcagette 120
aaacgggtag ccatagcagc ctagtctgta aaagctacat tttettgtca aagacegttt 180
acttetttte tgactcegtt aaggattaga ggttaaccece aacggatget ttgtttgget 240
cttetetagt tagetaaaca atcaagactc agactagage atcccaccat cagggataat 300
cgatggteee cgtectaggg ctagaaggac taaacctgtg aatgagegga aagttaatac 360
ccagtttgga cagcagttca attctgeteg getccacca 399
<210> SEQ ID NO 120
«<211> LENGTH: 399
<212> TYPE: RNA
<213> ORGANISM: Synechocystis PCC6803
<400> SEQUENCE: 120
ggggeogecaa ugguuucgac agguuggcega aagcuugocce gugauacagg ucgagaguga 60
gucuccucuc gcaaaucaaa ggcucaaaaa aaaguaacug cgaauaacau cgucagcuuc 120
aaacggguag ccauagcagc cuagucugua aaagcuacau uuucuuguca aagaccguuu 180
acuucuuuuc ugacuccguu aaggauuaga gguuaacccce aacggaugeu uuguuuggeu 240
cuucucuagu uagcuaaaca aucaagacuc agacuagagc aucccaccau cagggauaau 300
cgauggucce cguccuaggdg cuagaaggac uaaaccugug aaugagcegga aaguuaauac 360
ccaguuugga cagcaguuca auucugcucg gcuccacca 399
<210> SEQ ID NO 121
«211> LENGTH: 356
«<212> TYPE: DNA
<213> ORGANISM: Thermotoga maritima
<400> SEQUENCE: 121
gggggcgaac gggttcgacg gggatggagt cccctgggaa gcgagccgag gtccccacct 60
cctcgtaaaa aaggtgggac aaagaataag tgccaacgaa cctgttgctg ttgecgetta 120
atagataagc ggccgtccte tccgaagttg getgggctte ggaagagggce gtgagagatc 180
cagcctaccg attcagettc geccttcegge ctgaatcggg aaaactcagg aaggctgtgg 240
gagaggacac cctgccegtg ggaggtccct cccgagageg aaaacacggg ctgcgetegg 300
agaagcccag gggcectcecat ctteggacgg gggttcgaat ccccecgect ccacca 356
<210> SEQ ID NO 122
<211> LENGTH: 356
<212> TYPE: RNA
<213> ORGANISM: Thermotoga maritima
<400> SEQUENCE: 122
gggggcgaac ggguucgacg gggauggagu ccccugggaa gcgagccgag guccccaccu 60
ccucguaaaa aaggugggac aaagaauaag ugccaacgaa ccuguugcug uugccgcuua 120
auagauaagc ggccguccuc uccgaaguug gcugggcuuc ggaagagggce gugagagauc 180
cagccuaccg auucagcuuc gccuuccggce cugaaucggg aaaacucagg aaggcugugg 240
gagaggacac ccugcccgug ggaggucccu cccgagagceg aaaacacggg cugcgceucgg 300
agaagcccag gggecuccau cuucggacgg ggguucgaau cceceecgecu ccacca 356
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<210> SEQ ID NO 123
<211> LENGTH: 349
<212> TYPE: DNA
<213> ORGANISM: Thermus thermophilus
<400> SEQUENCE: 123
gggggtgaaa cggtetegac gggggtegee gagggegtgyg ctgegegeeg aggtgegggt 60
ggectogtaa aaaccegcaa cggcataact gecaacacca actacgetet cgeggettaa 120
tgacegegac ctegeceggt agecctgecyg ggggeteace ggaagegggy acacaaaccce 180
ggctageeeyg gggccacgee ctctaaccee gggcegaaget tgaaggggge tegetectgg 240
cegecogtee goegggocaay ccaggaggac acgcgaaacyg cggactacge gegtagagge 300
ccgeegtaga gaccttegga cgggggtteg actcccccca cctecacca 349
«210> SEQ ID NO 124
«<211> LENGTH: 349
<212> TYPE: RNA
<213> ORGANISM: Thermus thermophilus
<400> SEQUENCE: 124
gggggugaaa cggucucgac gggggucgee gagggegugg cugegegecg aggugegggu 60
ggccucguaa aaacccgcaa cggoauaacu gecaacacca acuacgcucu cgeggouuaa 120
ugaccgegac cucgeceggu ageccugeaeg ggggeucace ggaagegggg acacaaaccce 180
ggcuagceeg gggcecacgec cucuaaccee gggcegaagou ugaaggggge ucgouccugg 240
cegecoguce gogggcocaag ccaggaggac acgcgaaacg cggacuacgc goeguagagge 300
cecgecguaga gaccuucgga cggggguucg acuccaccca ccuccacca 349
<210> SEQ ID NO 125
«211> LENGTH: 354
«<212> TYPE: DNA
<213> ORGANISM: Treponema pallidum
<400> SEQUENCE: 125
ggggatgact aggtttegac tagggatgtg gggtgttgeg ctgcaggtgg agtgtcgatce 60
tcctgatteg gegectttat aactgccaat tctgacagtt tegactacge getegecgeg 120
taatcgcggg cctgtgtttyg cgetgetcetyg agcegaacata teggeccgac gccaaacgga 180
gcttgetett acgttgtgca cggcggacgt agggggactt ttgtctgtge taagactcetg 240
gcgoegtgegy tgcaggecta gcagagtccg acaaacgcag tacgcaccge taaacctgta 300
ggcgegcage actcgetett taggacgggg gttogattee ccccatctec acca 354
<210> SEQ ID NO 126
<211> LENGTH: 354
<212> TYPE: RNA
<213> ORGANISM: Treponema pallidum
<400> SEQUENCE: 126
ggggaugacu agguuucgac uagggaugug ggguguugeg cugcaggugg agugucgauc 60
uccugauucyg gcegecuuuau aacugcecaau ucugacaguu ucgacuacgce gcucgecgeg 120
uaaucgceggg ccuguguuug cgcugcucug agcgaacaua ucggcccgac gccaaacgga 180
gcuugcucuu acguugugcea cggcggacgu agggggacuu uugucuguge uaagacucug 240
gcgogugegy ugcaggecua gcagaguccg acaaacgcag uacgcaccgc uaaaccugua 300
ggcgegeage acucgcucuu uaggacgggg guucgauuce ccecaucuce acca 354
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<210> SEQ ID NO 127
<211> LENGTH: 367
<212> TYPE: DNA
<213> ORGANISM: Vibrio cholerae
<400> SEQUENCE: 127
ggggcetgatt caggattcga cgggaatttt gecagtetgag gtgcatgecyg aggtgeggta 60
ggectegtta acaaaccgca aaaaaatagt cgcaaacgac gaaaactacg cactageage 120
ttaataccet getcagagee cttectecet agetteeget tgtaagacgg ggaaatcagg 180
aaggtcaaac caaatcaage tggcgtggat teccccacct gagggatgaa gegcgagatce 240
taattcaggt tagccatteg ttagegtgte ggttegeagg cggtggtgaa attaaagate 300
gactaagcat gtagtaccaa agatgaatgg ttttecggacyg ggggttcaac tcecccccage 360
tccacca 367
«210> SEQ ID NO 128
<211> LENGTH: 367
<212> TYPE: RNA
<213> ORGANISM: Vibrio cholerae
<400> SEQUENCE: 128
ggggcugauu caggauucga cgggaauuuu gcagucugag gugcaugceceg aggugeggua 60
ggccucguua acaaaccgca aaaaaauagu cgcaaacgac gaaaacuacg cacuagceagce 120
uuaauacccu geucagagec cuuccucccu ageuuccgeu uguaagacgg ggaaaucagyg 180
aaggucaaac caaaucaagce uggcguggau ucccccaccu gagggaugaa gcgcgagauc 240
uaauucaggu uagccauucg uuageguguc gguucgcagg cgguggugaa auuaaagauc 300
gacuaagcau guaguaccaa agaugaaugg uuuucggacg gggguucaac uccccccage 360
uccacca 367
<210> SEQ ID NO 129
«211> LENGTH: 364
<212> TYPE: DNA
<213> ORGANISM: Yersinia pestis
<400> SEQUENCE: 129
ggggctgatt ctggattcga cgggattcge gaaacccaag gtgcatgecg aggtgeggtyg 60
gcctegtaaa aaaccgcaaa asaaatagtt gcaaacgacg aaaactacgce actagcaget 120
taataacctyg cttagagccece tctctgecta gecteegete ttaggacggg gatcaagaga 180
ggtcaaacct aaaagagctc gtgtggaaac cttgcctggyg gtggaagcat taaaactaat 240
caggatagtt tgtcagtage gtgtccatce gecagetggece ggcgaatgta atgattggac 300
taagcatgta gtgccgacgg tgtagtaatt tcggacgggg gttcaaatce ccccagetcce 360
acca 364
<210> SEQ ID NO 130
<211> LENGTH: 364
<212> TYPE: RNA
<213> ORGANISM: Yersinia pestis
<400> SEQUENCE: 130
ggggcugauu cuggauucga cgggauucgc gaaacccaag gugcaugcecg aggugceggug 60
gccucguaaa aaaccgcaaa aaaaauaguu gcaaacgacg aaaacuacgc acuagcagceu 120
uaauaaccug cuuagagcece ucucugccua gecuccgoue uuaggacggg gaucaagaga 180
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ggucaaaccu aaaagagcuc guguggaaac cuugecuggg
caggauaguu ugucaguagc guguccaucc gcagcuggece
uaagcaugua gugccgacgg uguaguaauu ucggacgggg
acca

<210> SEQ ID NO 131

<211> LENGTH: 309

<212> TYPE: DNA

<213> ORGANISM: Campylobacter fetus

<400> SEQUENCE: 131

aggagtaagt ctgcttagat ggcatgtege tttgggcaaa
attaaacgca aacaacgtta aattcgetec tgettacget
gagcctgaaa tttaagtcat actatctage ttaatttteg
cttgegtttyg acaagegttyg aggtgaaata aagtcttage
gatgagcgaa gtagggtgaa gtagtcatct ttgctaagca
tatttttgg

«210> SEQ ID NO 132

«<211> LENGTH: 309

<212> TYPE: RNA

«213> ORGANISM: Campylobacter fetus

<400> SEQUENCE: 132

aggaguaagu cugcuuagau ggcaugucgc uuugggcaaa
auuaaacgca aacaacguua aauucgcucc ugcuuacgeu
gagccugaaa uuuaagucau acuaucuage uuvaauuuucg
cuugcguuug acaagcguug aggugaaaua aagucuuage
gaugagcgaa guagggugaa guagucaucu uugcuaagca
uauuuuugg

<210> SEQ ID NO 133

<211> LENGTH: 309

<212> TYPE: DNA

<213> ORGANISM: Campylobacter coli (BM2509]
<400> SEQUENCE: 133

aggagtaagt ctgcttagat ggcatgtcgc tttggacaaa
aattaaacgc aaataacgtt aaatttgctc ctgcttacgce
tgagcccgaa actcaagtga tgctatctag cttgaatttt
attgaaaatt gacaactttt aatcgaagtt aaagtcttag
ggtgagttta gccagatgaa gttttcacct ttgctaaaca
tatttttgg

<210> SEQ ID NO 134

<211> LENGTH: 309

<212> TYPE: RNA

<213> ORGANISM: Campylobacter coli (BM2509])
<400> SEQUENCE: 134

aggaguaagu cugcuuagau ggcaugucgc uuuggacaaa

aauuaaacgc aaauaacguu aaauuugcuc cugcuuacgce

guggaagcau uaaaacuaau

ggcgaaugua augauuggac

dguucaaaucc ccccageuce

gcegtaaaaag cccaaataaa

aaagetgegt aagttcagtt

gtcatctttyg atagtgtage

cttgettttyg agttttggaa

tgtagaggtc tttgtgggat

gcguaaaaag cccaaauaaa

aaagecugegu aaguucaguu

gucaucuuug auaguguagce

cuugcuuuly aguuuuggaa

uguagagguc uuugugggau

gcgtaaaaag tccaaattaa

taaagctgeg taagttcagt

ggtcatcttt gatagtgtag

tctagettga aattttggaa

tgtagaagtc tttgtggggt

gcguaaaaag uccaaauuaa

uaaagcugeg uaaguucagu

240

300

360

364

60

120

180

240

300

309

60

120

180

240

300

309

60

120

180

240

300

309

60

120
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ugagccegaa acucaaguga ugcuaucuag cuugaauuuu ggucaucuuu gauaguguag
auugaaaauu gacaacuuuu aaucgaaguu aaagucuuag ucuagcuuga aauuuuggaa
ggugaguuua gccagaugaa guuuucaccu uugcuaaaca uguagaaguc uuuguggggu
uauuuuugyg

<210> SEQ ID NO 135

<211> LENGTH: 311

<212> TYPE: DNA

<213> ORGANISM: Unknown
<220> FEATURE:

180

240

300

309

<223> OTHER INFORMATION: Description of Unknown Organism:Campylobacter

chicken isolate
<400> SEQUENCE: 135
acaggagtaa gtetgettag atggeatgte getttgggea aagegtaaaa ageccaaata
aaattaaacg caaacaacgt taaattcget cctgettacyg ctaaagetge gtaagttceag
ttgagcctga aatttaagte atactatcta gettaatttt cggtcatttt tgatagtgta
geettgegtt tgacaagegt tgaggtgaaa taaggtcetta gecttgettt tgagttttygg
aagatgagcg aagtagggtg aagtagtcat ctttgctaag catgtagagg tctttgtggg
attatttttg g
«210> SEQ ID NO 136
«211> LENGTH: 311
<212> TYPE: RNA

«213> ORGANISM: Unknown
<220> FEATURE:

60

120

180

240

300

311

<223> OTHER INFORMATION: Description of Unknown Organism:Campylobacter

chicken isolate
<400> SEQUENCE: 136
acaggaguaa gucugcuuag auggcauguc gcuuugggca aagcguaaaa ageccaaaua
aaauuaaacg caaacaacgu uaaauucgcu ccugcuuacg cuaaagcuge guaaguucag
uugageocuga aauuuaaguc auacuaucua geuuaauuuu cggucauuuu ugauagugua
gccuugeguu ugacaagcegu ugaggugaaa uaaggucuua gcocuugcouuu ugaguuuugg
aagaugagcg aaguagggug aaguagucau cuuugcuaag cauguagagyg ucuuuguggyg
auvauuuuug g
<210> SEQ ID NO 137
<211> LENGTH: 313
<212> TYPE: DNA
<213> ORGANISM: Clostridium perfringens
<400> SEQUENCE: 137
acgggggtag gatgggtttg ataagcgagt cgagggaage atggtgectc gataataaag
tatgcattaa agataaacgc acgagataat tttgcattag cagcttaagt tagcgectget
catccttect caattgecca cggttgagag taagggtgte atttaaaagt ggggaaccga
gcctagcaaa getttgaget aggaacggaa tttatgaage ttaccaaaga ggaagtttgt
ctgtggacgt tctctgaggyg aattttaaaa cacaagacta cactcgtaga aagtcttact
ggtctgettt cgyg
<210> SEQ ID NO 138
<211> LENGTH: 313

<212> TYPE: RNA
<213> ORGANISM: Clostridium perfringens

60

120

180

240

300

311

60

120

180

240

300

313
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<400> SEQUENCE: 138

acggggguag gauggguuug auaagcegagu cgagggaage auggugecuc
uaugcauuaa agauaaacge acgagauaau uuugeauuag cagcouuaagu
cauccuuccu caauugecca cgguugagag uaaggguguc auuuaaaagu
goecuagcaaa geouuugageu aggaacggaa uuuaugaage uuaccaaaga
cuguggacgu ucucugaggg aauuuuaaaa cacaagacua cacucguaga
ggucugcuuu cgyg

<210> SEQ ID NO 139

<211> LENGTH: 331

«<212> TYPE: DNA

<213> ORGANISM: Haemophilusg ducreyi (NCTC 10945)

<400> SEQUENCE: 139

acgggattag cgaagtccaa ggtgcacgte gaggtgeggt aggectegta
aaaaaatagt cgcaaacgac gaacaatacg ctttagcage ttaataacct
ttegegeecet agettteget cgtaagacgg ggagcacgeg gagtcaaacce
cgtgtggacg ctteegettyg tagatgaaac actaaattga atcaagetag
gegtgtetgt cegetggaga taagcgaaat taaagaccag actaaacgtg
gatagagtaa tttecggacce gggttegact ¢

«<210> SEQ ID NO 140

«<211> LENGTH: 331

«<212> TYPE: RNA

<213> ORGANISM: Haemophilusg ducreyi (NCTC 10945)

<400> SEQUENCE: 140

acgggauuag cgaaguccaa ggugcacguce gaggugceggu aggcecucgua
aaaaaauagu cgcaaacgac gaacaauacg cuuuagcage uuaauaaccu
uucgegeocu ageuuucgeu cguaagacgg ggageacgceg gagucaaacc
cguguggacg cuuccgcuug uagaugaaac acuaaauuga aucaagcuag
gcgugucugu ccgcuggaga uaagcgaaau uaaagaccag acuaaacgug
gauagaguaa uuucggaccc ggguucgacu ¢

<210> SEQ ID NO 141

<211> LENGTH: 232

<212> TYPE: DNA

<213> ORGANISM: Listeria innocua (food isolate #1)
<400> SEQUENCE: 141

ggcaaagaaa aacaaaacct agctttcget gectaataac cagtagcata
cgtgcatege ccatgtgcta cggtaagggt ctcactctaa gtgggctaca
tcegtetgag gttaaataga agagcttaat cagactaget gaatggaagce
gctgatgttt atgcgaaatg ctaatacggt gactacgctce gtagatattce
<210> SEQ ID NO 142

<211> LENGTH: 232

<212> TYPE: RNA

<213> ORGANISM: Listeria innocua (food isolate #1)

<400> SEQUENCE: 142

ggcaaagaaa aacaaaaccu agcuuucgcu gecuaauaac caguagcaua

gauaauaaag

uagcgcugeu

ggggaaccga

ggaaguuugu

aagucuuacu

acaaaccgca

gcatttagece

aaaacgagat

tttatttcett

tagtactgaa

acaaaccgca

gcauuuagece

aaaacgagau

uuuauuucuu

uaguacugaa

gctgatecte

ctagttaatc

ctgttaccgy

aa

gcugauccuc

60

120

180

240

300

313

60

120

180

240

300

331

60

120

180

240

300

331

60

120

180

232

60
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cgugeaucge ccaugugeua cgguaagggu
ucegucugayg guuaaauaga agagceuuaau
gcugauguuu augegaaaug cuaauacggu
<210> SEQ ID NO 143

<211> LENGTH: 232

<212> TYPE: DNA

<213> ORGANISM: Listeria innocua
<400> SEQUENCE: 143

ggcaaagaaa aacaaaacct agcettteget
cgtgcatege ccatgtgeta cggtaagggt
tcegtetgag gttaaataga agagettaat

gccgatgttt atgcgaaatg ctaatacggt

<210> SEQ ID NO 144

«211> LENGTH: 232

<212> TYPE: RNA

<213> ORGANISM: Listeria innocua
<400> SEQUENCE: 144

ggcaaagaaa aacaaaaccu agcuuucgcu
cgugcaucge ccaugugcua cgguaagggu
uccgucugag guuaaauaga agagcuuaau
gccgauguuu augcgaaaug cuaauacggu
«210> SEQ ID NO 145

«211> LENGTH: 232

<212> TYPE: DNA

<213> ORGANISM: Listeria innocua
<400> SEQUENCE: 145

ggcaaagaaa aacaaaacct agettteget
cgtgcatege ccatgtgcta cggtaagggt
tcegtetgag gttaaataga agagettaat

gccgatgttt atgcgaaatg ctaatacggt

<210> SEQ ID NO 146

<211> LENGTH: 232

<212> TYPE: RNA

<213> ORGANISM: Listeria innocua
<400> SEQUENCE: 146

ggcaaagaaa aacaaaaccu agcuuucgcu
cgugcaucge ccaugugcua cgguaagggu
uccgucugag guuaaauaga agagcuuaau
gccgauguuu augcgaaaug cuaauacggu
<210> SEQ ID NO 147

<211> LENGTH: 232

<212> TYPE: DNA

<213> ORGANISM: Listeria innocua
<400> SEQUENCE: 147

ggcaaagaaa aacaaaacct agcttteget

cucacucuaa gugggcuaca cuaguuaauc

cagacuagcu gaauggaage cuguuaccegg

gacuacgcuc guagauauuc aa

(food isolate #2)

gcctaataag cagtagecata gectgatccte

ctcactetaa gtgggetaca ctagttaate

cagactagcet gaatggaage ctgttacegg

gactacgcte gtagatattt aa

(food isolate #2)

gccuaauaag caguageaua gcugauccuc

cucacucuaa gugggeuaca cuaguuaauc

cagacuagcu gaauggaage cuguuaccgg

gacuacgcuc guagauauuu aa

(food isolate #3)

gcctaataag cagtagaata gctgatccte

ctcactctaa gtgggctaca ctagttaatc

cggactaget gaatggaage ctgttaccgg

gactacgcte gtagatattt aa

(food isolate #3)

gccuaauaag caguagaaua gcugauccuc

cucacucuaa gugggcuaca cuaguuaauc

cggacuagcu gaauggaagce cuguuaccgg

gacuacgcuc guagauauuu aa

(ATCC 12210)

gcctaataag cagtagecata gectgatccte

120

180

232

60

120

180

232

60

120

180

232

60

120

180

232

60

120

180

232

60
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cgtgeatege ccatgtgeta cggtaagggt
teegtetggy gttaaataga agagettaat
gcegatgttt atgegaaatg ctaatacggt
<210> SEQ ID NO 148

<211> LENGTH: 232

<212> TYPE: RNA

<213> ORGANISM: Listeria innocua
<400> SEQUENCE: 148

ggcaaagaaa aacaaaaccu agcuuucgcu
cgugcaucge ccaugugeua cgguaagggu
uccgucuggg guuaaauaga agagcuuaau
gccgauguuu augcgaaaug cuaauacggu
«210> SEQ ID NO 149

«211> LENGTH: 322

<212> TYPE: DNA

<213> ORGANISM: Listeria ivanovii
<400> SEQUENCE: 149

acagggatag ttcgagettg agttgegagt
agccaataat aactggcaaa gaaaaacaaa
catagctgat ccteegtgea tcgeccatgt
tacactaaat aatctcegte tggggttagt
aagcetgtta cegggctgat gtttatgega
atttaagtge cgatatttet gg

«210> SEQ ID NO 150

<211> LENGTH: 321

<212> TYPE: RNA

<213> ORGANISM: Listeria ivanovii
<400> SEQUENCE: 150

acagggauag uucgagcuug aguugcgagu
agccaauaau aacuggcaaa gaaaaacaaa
cauagcugau ccuccgugea ucgcccaugu
uacacuaaau aaucuccguc ugggguuagu
aagccuguua ccgggcugau guuuaugega
uuuaagugcce gauauuucug g

<210> SEQ ID NO 151

<211> LENGTH: 322

<212> TYPE: DNA

<213> ORGANISM: Listeria seeliger
<400> SEQUENCE: 151

acagggatag ttcgagcttg agttgcgagt
agccaataat aactggcaaa gaaaaacaaa
catagctgat cctecegtgea tcgeccatgt

tacactaaat aatctcegte tggggttagt

aagcetgtta ccgggetgat gtttatgega

ctcactctaa gtgggctaca ctagttaate
cagactaget gaatggaagce ctgttactgg

gactacgcte gtagatattt aa

(ATCC 12210)

gccuaauaag caguageaua gcugauccuc
cucacucuaa gugggeuaca cuaguuaauc
cagacuagcu gaauggaage cuguuacugg

gacuacgcuc guagauauuu aa

(NCTC 11846)

cggggggate gtectegtta ttaacgtcaa
acctagettt cgetgectaa taagcagtag
gctacggtaa gggtctcact ttaagtggge
tagaagagct taatcagact agctgaatgg

aatgctaata cggtgactac gctegtagat

(NCTC 11846)

cggggggauc guccucguua uuaacgucaa
accuagcuuu cgcugccuaa uaagcaguag
gcuacgguaa gggucucacu uuaagugggc
uagaagagcu uaaucagacu agcugaaugg

aaugcuaaua cggugacucg cucguagaua

i (NCTC 11856)

cggggggate gtectegtta tcaacgtcaa
acctagettt cgetgcectaa taagcagtag
gctacggaaa gggtctcact ttaagtggge
tagaagagct taatcagact agctgaatgg

aatactaata cggtgactac gctcgtagat

120

180

232

60

120

180

232

60

120

180

240

300

322

60

120

180

240

300

321

60

120

180

240

300
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atttaagtge ccatatttet gg

<210> SEQ ID NO 152

<211> LENGTH: 322

<212> TYPE: RNA

<213> ORGANISM: Listeria seeligeri (NCTC 11856

<400> SEQUENCE: 152

acagggauag uucgagcuug aguugegagu cggggggauc guccucguua ucaacgucaa
agccaauaau aacuggcaaa gaaaaacaaa accuageuuu cgceugecuaa uaageaguag
cauagcugau ccuccgugea ucgcccaugu gouacggaaa gggucucacu uuaaguggge
uacacuaaau aaucuceguc ugggguuagu uagaagageu uaaucagacu ageugaaugg
aagccuguua ccgggcougau guuuaugcega aauacuaaua cggugacuac goucguagau
auuuaaguge ccauauuucu gg

«<210> SEQ ID NO 153

«<211> LENGTH: 314

«<212> TYPE: DNA

<213> ORGANISM: Salmonella enteritidis

<400> SEQUENCE: 153

acgggattty cgaaacccaa ggtgcatgec gaggggeggt tggoctegta aaaagecgea
aaaaaatagt cgcaaacgac gaaacctacg ctttagcage ttaataacct gettagagec
cteteteect agecteceget cttaggacgg ggatcaagag aggtcaaacc caaaagagat
cgegtggatyg coctgectgyg ggttgaageg ttaaaacgaa tcaggctagt ctggtagtgg
cgtgtoegte cgecaggtgeo aggcgaatgt aaagactgac taageatgta gtaccgagga
tgtaggaatt tcgg

«<210> SEQ ID NO 154

<211> LENGTH: 314

<212> TYPE: RNA

<213> ORGANISM: Salmonella enteritidis

<400> SEQUENCE: 154

acgggauuug cgaaacccaa ggugcaugec gaggggeggu uggccucgua aaaagcecgca
aaaaaauagu cgcaaacgac gaaaccuacg cuuuagcage uuaauaaccu gcuuagagece
cucucucecu agecuccegeu cuuaggacgg ggaucaagag aggucaaacc caaaagagau
cgeguggaug cccugcecugyg gguugaageg uuaaaacgaa ucaggcuagu cugguagugyg
cguguccguc cgcaggugeo aggcgaaugu aaagacugac uaagcaugua guaccgagga
uguaggaauu ucgg

<210> SEQ ID NO 155

<211> LENGTH: 313

<212> TYPE: DNA

<213> ORGANISM: Staphylococcus epidermidis (NCTC 11047)

<400> SEQUENCE: 155

acaggggtcce cccgagetta ttaagegtgt cggagggttyg getcegtcat caacacattt
cggttaaata taactgacaa atcaaacaat aatttcgcag tagctgegta atagecactyg
catcgoctaa cagcatctee tacgtgetgt taacgcgatt caaccctagt aggatatget

aaacactgcc gcttgaagte tgtttagatyg aaatataatc aagctagtat catgttggtt

gtttattget tagcatgatg cgaaaattat caataaacta cacacgtaga aagatttgta

322

60

120

180

240

300

322

60

120

180

240

300

314

60

120

180

240

300

314

60

120

180

240

300
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tcaggaccte tgg 313
<210> SEQ ID NO 156
<211> LENGTH: 313
<212> TYPE: RNA
<213> ORGANISM: Staphylococcus epidermidis (NCTC 11047)
<400> SEQUENCE: 156
acagggguce cccgagcuua uuaagegugu cggaggguug gcuccgucau caacacauuu 60
cgguuaaaua uaacugacaa aucaaacaau aauuucgcag uageugcegua auvagcecacug 120
caucgccuaa cagcaucucc uacgugcugu uaacgcgauu caacccuagu aggauvaugeu 180
aaacacugee gcuugaaguc uguuuagaug aaaualaauc aagcuaguau cauguugguu 240
guuuauugcu uagcaugaug cgaaaauuau caauaaacua cacacguaga aagauuugua 300
ucaggaccuc ugg 313
«210> SEQ ID NO 157
«<211> LENGTH: 302
«<212> TYPE: DNA
<213> ORGANISM: Streptococcus agalactiae (NCTC 8181)
<400> SEQUENCE: 157
acaggcatta tgaggtatat tttgcgactc atcggcagat gtaaaatgec agttaaatat 60
aactgcaaaa aatacaaatt cttacgcatt agctgcctaa aaaacagcct gcgtgatctt 120
cacaagattg tttgegtttt gctagaaggt cttatttatc agcaaactac gtttggctac 180
tgtctagtta gttaaaaaga gatttataga ctecgctatgt gagggcttga gttatgtgte 240
atcacctagt taaatcaata cataacctat agttgtagac aaatatatta gcagatgttt 300
g9 302
«<210> SEQ ID NO 158
<211> LENGTH: 302
<212> TYPE: RNA
<213> ORGANISM: Streptococcus agalactiae (NCTC 8181)
<400> SEQUENCE: 158
acaggcauua ugagguauau uuugcgacuc aucggcagau guaaaaugcc aguuaaauau 60
aacugcaaaa aauacaaauu cuuacgcauu agcugccuaa aaaacagccu gcgugaucuu 120
cacaagauug uuugcguuuu gcuagaaggu cuuauuuauc agcaaacuac guuuggcuac 180
ugucuaguua guuaaaaaga gauuuauaga cucgcuaugu gagggcuuga guuauguguc 240
aucaccuagu uaaaucaaua cauaaccuau aguuguagac aaauauauua gcagauguuu 300
g9 302
<210> SEQ ID NO 159
<211> LENGTH: 168
<212> TYPE: DNA
<213> ORGANISM: Bordetella bronchiseptica
<400> SEQUENCE: 159
ggggccgate cggattcgac gtgggtcatg aaacagctca aggcatgccg agcaccagta 60
agctcgttaa tccactggaa cactacaaac gccaacgacg agegtttcge tctegecget 120
taagcggtga gccgctgcac tgatctgtcee ttgggtcacg cgggggaa 168

<210> SEQ ID NO 160
«211> LENGTH: 168
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<212> TYPE: RNA
<213> ORGANISM: Bordetella bronchiseptica
<400> SEQUENCE: 160
ggggccgaue cggauucgac gugggucaug aaacagcuca aggcaugeeg ageaccagua 60
agcucguuaa uccacuggaa cacuacaaac gecaacgacg ageguuucge ucucgeegeu 120
uaagegguga geegeugeac ugaucuguce uugggucacy cgggggaa 168
<210> SEQ ID NO 161
<211> LENGTH: 426
<212> TYPE: DNA
<213> ORGANISM: Chlamydia pneumoniae (CWL029
<400> SEQUENCE: 161
gggggtgtat aggtttegac ttgaaaatga agtgttaatt gcatgeggag ggegttgget 60
ggcctoctaa aaagcecaaca asacaataaa tgccgaacct aaggetgaat gcgaaattat 120
tagettgttt gactcagtayg aggaaagact agctgcttaa ttagcaaaag ttgttageta 180
gataatctet aggtaacceg gtatctgega getccaccag aggcttgcaa aataccgtca 240

tttatctggt tggaacttac tttctctaat tctcaaggaa gttegttcega gatttttgag 300
agtcattgge tgctatagag gcttctaget aagggagtce aatgtaaaca attctagaag 360
ataagcatgt agaggttagc agggagtttg tcaaggacga gagttcgagt ctectccacct 420
ccacca 426
<210> SEQ ID NO 162

<211> LENGTH: 426

<212> TYPE: RNA

<213> ORGANISM: Chlamydia pneumoniae (CWL029

«<400> SEQUENCE: 162

ggggguguau agguuucgac uugaaaauga aguguuaauu gcaugcggag ggcguuggceu 60
ggccuccuaa aaagccaaca agacaauaaa ugccgaaccu aaggcugaau gcgaaauuau 120
uagcuuguuu gacucaguag aggaaagacu agcugcuuaa uuagcaaaag uuguuagcua 180
gauaaucucu agguaacccg guaucugcga gcuccaccag aggcuugcaa aauaccguca 240
uuuaucuggu uggaacuuac uuucucuaau ucucaaggaa guucguucga gauuuuugag 300
agucauuggce ugcuauagag gcuucuagcu aagggagucce aauguaaaca auucuagaag 360
auaagcaugu agagguuagc agggaguuug ucaaggacga gaguucgagu cucuccaccu 420
ccacca 426

<210> SEQ ID NO 163

<211> LENGTH: 421

<212> TYPE: DNA

<213> ORGANISM: Francisella tularensis

<400> SEQUENCE: 163

gggggcgaat atggtttcga catgaatgtc aaaatctaag gtgcatgccg aggaagtacce 60
gtaacctegt taataacagt acaaatgcca ataataactg gcaacaaaaa agcaaaccgc 120
gtagcggcta acgacagcaa ctttgctget gttgctaaag ctgcctagte tagcttaata 180
atctagatgc gcacggatat gatagtcttt cttatgacac tatctataca tccgttcata 240

ttcecgoataa gacggtettt getttttgte tgggagttaa ggetgtattt aacagactceg 300
ctaactatta ccctggctaa ttggggaata gtcaagctaa actcaaatag attagcectaa 360

gcatgtagat ccaaagatct agagtttgtg gacgegggtt caaatccege cgectccace 420
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a 421
<210> SEQ ID NO 164
<211> LENGTH: 421
<212> TYPE: RNA
<213> ORGANISM: Francisella tularensis
<400> SEQUENCE: 164
gggggcgaau augguuucga caugaauguc aaaaucuaag gugcaugcecg aggaaguace 60
guaaccucgu uaauaacagu acaaaugcca auvaauaacug gcaacaaaaa agcaaaccgce 120
guagcggcua acgacagcaa cuuugcugcu guugcuaaag cugccuaguc uagcuuaaua 180
aucuagauge gcacggauau gauagucuuu cuuaugacac uaucuauaca uccguucaua 240
uuccgcauaa gacggucuuu gcuuuuuguc ugggaguuaa ggcuguauuu aacagacucg 300
cyaacuauua cccuggcuaa uuggggaaua gucaagcuaa acucaaauag auuagccuaa 360
gcauguagau ccaaagaucu agaguuugug gacgcggguu caaaucccgce cgecuccace 420
a 421
«210> SEQ ID NO 165
«<211> LENGTH: 330
«<212> TYPE: DNA
<213> ORGANISM: Guillardia theta (plastid)
<400> SEQUENCE: 165
ggggcetgatt tggattcgac atataaattt gegtgtttca ttatgaagca agtcaagttt 60
aatgatcttg taaaaaacat taaagtacaa ataaatgcaa gcaatatagt ttcatttagt 120
tcaaaacgtt tagtctcettt tgcataagca aaatgtgtta ataactttet tagtagaaat 180
tggagaagtt tactaagatt tatatttact ccataattat tttaaagatg gtaaaaaggt 240
gattcatcat ttgtatgttt ctaaactttg tgaaagaata gtgggctcca tttataatga 300
acgtgggttc aaatcccacc agctccacca 330
<210> SEQ ID NO 166
<211> LENGTH: 330
<212> TYPE: RNA
<213> ORGANISM: Guillardia theta (plastid)
<400> SEQUENCE: 166
ggggcugauu uggauucgac auauaaauuu gcguguuuca uuaugaagca agucaaguuu 60
aaugaucuug uaaaaaacau uaaaguacaa auaaaugcaa gcaauauagu uucauuuagu 120
ucaaaacguu uagucucuuu ugcauaagca aaauguguua auaacuuucu uaguagaaau 180
uggagaaguu uacuaagauu uauauuuvacu ccauaauuau uuuaaagaug guaaaaaggu 240
gauucaucau uuguauguuu cuaaacuuug ugaaagaaua gugggcucca uuuauaauga 300
acguggguuc aaaucccacc agcuccacca 330
<210> SEQ ID NO 167
<211> LENGTH: 348
<212> TYPE: DNA
<213> ORGANISM: Thalassiosira Weissflogii (plastid)
<400> SEQUENCE: 167
ggggctgatt tggtttcgac atttaaaact tctttctatg tgtcaggtca aagtttgtat 60
tctttgtaaa aaaatactaa aatactaata aatgctaata atataatacc gtttattttt 120
aaagcagtaa aaacaaaaaa agaagcaatg gctttaaatt ttgctgtata gttcattaac 180
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ttaggttatt aaatattttt tcattataac tggactttte tctagtttat agtttagaat 240
aaatttaaat tttgcaaaac tcgttcgaaa attttcggge taaacctgta aacgcaaata 300
ctaagaaatt ttagatggac atgggttcaa ttcccatcag ttcecacca 348

<210> SEQ ID NO 168

<211> LENGTH: 348

<212> TYPE: RNA

<213> ORGANISM: Thalassiogira Weissflogii (plastid)

<400> SEQUENCE: 168

ggggcugauu ugguuucgac auuuaaaacu ucuuucuaug ugucagguca aaguuuguau 60
uculuguaaa aaaauacuaa asuacuaaua aaugceuaaua auauaaulace guuuauuuul 120
aaagcaguaa aaacaaaaaa agaagcaaug gcouuuaaauu uugcuguaua guucauuaac 180
uuagguuaul aaauauuuuu ucauuauaac uggacuuuuc ucuaguuuau aguuuagaau 240
aaauuuaaaul uuugcaaaac ucguucgaaa auuuucggge uaaaccugua aacgcaaaua 300
cuaagaaauu uuagauggac auggguucaa uucccaucag uuccacca 348

«<210> SEQ ID NO 169

«211> LENGTH: 19

«<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:V. cholerae
tmRNA specific probe

«<400> SEQUENCE: 169

aacgaatggc taacctgaa 19

«<210> SEQ ID NO 170

<211> LENGTH: 17

«<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:Universal
ggrA/tmRNA 5' in vitro amplification primer

<400> SEQUENCE: 170

gggmytacgyg wttcgac 17

<210> SEQ ID NO 171

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:Universal
sSTA/tmRNA 3' in vitro amplification primer

<400> SEQUENCE: 171

gggartcgaa ccrsgtcc 18

<210> SEQ ID NO 172

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:5' Listeria
genus specific PCR amplification primer

<400> SEQUENCE: 172

aaagccaata ataactgg 18
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<210> SEQ ID NO 173

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:3' Listeria
genus specific amplification primer

<400> SEQUENCE: 173

ccagaaatat cggcactt 18

<210> SEQ ID NO 174

<211> LENGTH: 18

«<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:Listeria
genus specific hybridisation probe

«<400> SEQUENCE: 174

gtgagacccet taccgtag 18

«<210> SEQ ID NO 175

«<211> LENGTH: 18

«<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:Listeria
monocytogenes species gpecific hybridisation probe

<400> SEQUENCE: 175

tctatttaac cccagacg 18
<210> SEQ ID NO 176

<211> LENGTH: 348

<212> TYPE: DNA

<213> ORGANISM: Helicobacter pylori

«<400> SEQUENCE: 176

tggggatgtt acggtttcga caggggtagt tcgagettag gtggegagtc gaggggatcg 60
gcctogttaa aacgtcaaag cctataactg gcaaacaaca aaacaacttc gctttagcag 120
cttaataagc tcttageggt tcctcectee atcgeccatyg tggtagggta agggactcaa 180
attaagtggg ctacgctgga ttccaccgte tgaggatgaa agaagagaac aaccagacta 240
gctaccegga cgccegtcega taggcagatg gagtagcgaa tcgcgaatat atcgactaca 300
ctcgtagaag cttaagtgcc gatattcttg gacgtgggtt cgactccec 348

<210> SEQ ID NO 177

<211> LENGTH: 348

<212> TYPE: RNA

<213> ORGANISM: Helicobacter pylori

<400> SEQUENCE: 177

uggggauguu acgguuucga cagggguagu ucgagcuuag guggcgaguc gaggggaucg 60
gccucguuaa aacgucaaag ccuauaacug gcaaacaaca aaacaacuuc gcuuuagcag 120
cuuaauaagce ucuuageggu uccucccuce aucgceccaug ugguagggua agggacucaa 180
auuaaguggg cuacgcugga uuccaccguc ugaggaugaa agaagagaac aaccagacua 240
gcuaccegga cgcccegucga uaggcagaug gaguagcgaa ucgcgaauau aucgacuaca 300
cucguagaag cuuaagugec gauauucuug gacguggguu cgacucce 348

«210> SEQ ID NO 178
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<211> LENGTH: 344
<212> TYPE: DNA
<213> ORGANISM: Helicobacter pylori
<400> SEQUENCE: 178
tggggacgtt acggtttega cagggatagt tegagettag gttgegagte gaggggateg 60
gectegttaa aacgtcaaag cctataattg gcaaacaaaa caatetttet ttagetgett 120
aattgcacta aaggtteccte ccteccategt ccatgtggta gggtaaggga ctcaaactaa 180
gtggactacg ccggagtteg ccgtetgagg acaaaggaag agaacaacca gactagcaac 240
ttggaageet gtegatagge cgaagagttc gegaaatget aatatatcga ctacactegt 300
agaagcttaa gtgcecgatat ttttggacgt gggttcegatt cect 344
«210> SEQ ID NO 179
<211> LENGTH: 344
<212> TYPE: RNA
<213> ORGANISM: Helicobacter pylori
<400> SEQUENCE: 179
uggggacguu acgguuucga cagggauagu ucgagcuuag guugcgaguc gaggggaucg 60
gccucguuaa aacgucaaag ccuauaauug gcaaacaaaa caaucuuucu uuagcugcuu 120
aauugcacua aagguuccuc ccuccaucgu ccauguggua ggguaaggga cucaaacuaa 180
guggacuacg ccggaguucg ccgucugagg acaaaggaag agaacaacca gacuagcaac 240
uuggaagccu gucgauagge cgaagaguuc gcgaaaugcu aauauaucga cuacacucgu 300
agaagcuuaa gugccgauau uuuuggacdu ggguucgauu cceu 344
«<210> SEQ ID NO 180
«211> LENGTH: 322
«<212> TYPE: DNA
<213> ORGANISM: Listeria seeligeri (NCTC 11856
<400> SEQUENCE: 180
acagggatag ttcgagcttg agttgcgagt cggggggatc gtcctcgtta tcaacgtcaa 60
agccaataat aactggcaaa gaaaaacaaa acctagcttt cgctgcctaa taagcagtag 120

catagctgat cctcegtgea tcgeccatgt getacggaaa gggtcetcact ttaagtggge 180

tacactaaat aatctccgtc tggggttagt tagaagagct taatcagact agctgaatgg 240
aagcctgtta ccgggctgat gtttatgcga aatactaata cggtgactac gctcgtagat 300
atttaagtgc ccatatttct gg 322

<210> SEQ ID NO 181

<211> LENGTH: 322

<212> TYPE: RNA

<213> ORGANISM: Listeria seeligeri (NCTC 11856

<400> SEQUENCE: 181

acagggauag uucgagcuug aguugcgagu cggggggauc guccucguua ucaacgucaa 60
agccaauaau aacuggcaaa gaaaaacaaa accuagcuuu cgcugccuaa uaagcaguag 120
cauagcugau ccuccgugca ucgcccaugu gcuacggaaa gggucucacu uuaagugggc 180
uacacuaaau aaucuccguc ugggguuagu uagaagagcu uaaucagacu agcugaaugg 240
aagccuguua ccgggcugau guuuaugcga aauacuaaua cggugacuac gcucguagau 300
auuuaagugc ccauauuucu gg 322

«210> SEQ ID NO 182
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<211> LENGTH: 322
<212> TYPE: DNA
<213> ORGANISM: Listeria ivanovii (NCTC 11846)
<400> SEQUENCE: 182
acagggatag ttegagettyg agttgegagt cggggggate gtectegtta ttaacgtceaa 60
agccaataat aactggcaaa gaaaaacaaa acctagettt cgetgectaa taageagtag 120

catagctgat cctecgtgea tegeccatgt getacggtaa gggtetcact ttaagtggge 180
tacactaaat aatctcegte tggggttagt tagaagaget taatcagact agetgaatgg 240
aagcctgtta ccgggctgat gtttatgega aatgctaata cggtgactac gectegtagat 300
atttaagtgc cgatatttet gg 322
<210> SEQ ID NO 183

<211> LENGTH: 321

<212> TYPE: RNA

<213> ORGANISM: Listeria ivanovii (NCTC 11846)

«<400> SEQUENCE: 183

acagggauag uucgagcuug aguugcgagu cggggggauc guccucguua uuaacgucaa 60
agccaauaau aacuggcaaa gaaaaacaaa accuagcuuu cgeugccuaa uaagcaguag 120
cauagcugau ccuccgugea ucgcccaugu gcuacgguaa gggucucacu uuaaguggge 180
uacacuaaau aaucuccguc ugggguuagu uagaagagcu uaaucagacu agcugaaugg 240
aagccuguua ccgggcugau guuuaugcga aaugcuaaua cggugacucg cucguagaua 300
uuuaagugcce gauauuucug g 321

«210> SEQ ID NO 184

«<211> LENGTH: 319

«<212> TYPE: DNA

<213> ORGANISM: Mycobacterium africanum

<400> SEQUENCE: 184

acttcgcgca tcgaatcaag ggaagcgtgce cggtgcagge aagagaccac cgtaagcgtc 60
gttgcgacca aataagcgcc gattcacatc agcgcgacta cgctcteget gectaagega 120
cggctagtcet gtcagaccgg gaacgccctce ggcccggace ctggcatcag ctagagggat 180
ccaccgatga gtcecggtege gggactcctce gggacaacca cagcgactgg gatcgtcatc 240
tcggctagtt cgcgtgaccg ggagatccga gcagaggcat agcgaactgc gcacggagaa 300
gccttgaggy aatgccgta 319
<210> SEQ ID NO 185

<211> LENGTH: 319

<212> TYPE: RNA

<213> ORGANISM: Mycobacterium africanum

<400> SEQUENCE: 185

acuucgcgca ucgaaucaag ggaagcgugce cggugcagge aagagaccac cguaagoguc 60
guugcgacca aauaagegcec gauucacauc agcgcgacua cgceucucgeu gcecuaagcega 120
cggcuagucu gucagaccgg gaacgcccuc ggcccggace cuggcaucag cuagagggau 180
ccaccgauga guccggucge gggacuccuc gggacaacca cagcgacugyg gaucgucauc 240
ucggcuaguu cgecgugaccg ggagauccga gcagaggcau agegaacuge gcacggagaa 300
gccuugaggyg aaugccgua 319

«210> SEQ ID NO 186
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<211> LENGTH: 319
<212> TYPE: DNA
<213> ORGANISM: Mycobacterium gordonae
<400> SEQUENCE: 186
acttcgegea tcgaatcaag ggaagegtge cggtgcagge aagagaccac cgtaagegte 60
gttgecaacca tataagegee gattcacate agegegacta cgeteteget gectaagega 120
cggetagtet gteggacegg gaacgeecte gecccggace ccggeatcag ctagagggat 180
caaccgatga gtteggtege gggactcatce gggacaccaa cagegactgg gatcgteatce 240
ctggctagte cgtgtgacca ggagatccga gecagagacat ageggactge gcacggagaa 300
gccttgaggy aatgecgta 319
«210> SEQ ID NO 187
<211> LENGTH: 319
<212> TYPE: RNA
<213> ORGANISM: Mycobacterium gordonae
<400> SEQUENCE: 187
acuucgcgea ucgaaucaag ggaagoguge cggugcagge aagagaccac cguaagceguc 60
guugcaacca uauaagegec gauucacauc agcgcgacua cgcucucgcu gecuaagega 120
cggcuagucu gucggacedg gaacgcccuc gecccggace ccggeaucag cuagagggau 180
caaccgauga guucggucgc gggacucauc gggacaccaa cagcgacugg gaucgucauc 240
cuggcuaguc cgugugacca ggagauccga gcagagacau ageggacugce gcacggagaa 300
gccuugaggyg aaugccgua 319
«<210> SEQ ID NO 188
«<211> LENGTH: 319
«<212> TYPE: DNA
<213> ORGANISM: Mycobacterium kansasii
<400> SEQUENCE: 188
acttcgcgca tcgaatcaag ggaagcgtgce cggtgcagge aagagaccac cgtaagcgtc 60
gttgcaacca aataagcgcc gattcacatc agcgcgacta cgctcteget gectaagega 120
cggctagtcet gtcagaccgg gaccgccctce gacccggact ctggcatcag ctagagggat 180
caaccgatga gttcggtege gggactcgtc gggacaccaa cagcgactgg gatcgtcatc 240
ctggctagtt cgcgtgacca ggagatccga gcagaggcat agcgaactgc gcacggagaa 300
gccttgaggy aatgccgta 319
<210> SEQ ID NO 189
<211> LENGTH: 319
<212> TYPE: RNA
<213> ORGANISM: Mycobacterium kansasii
<400> SEQUENCE: 189
acuucgcgca ucgaaucaag ggaagcgugce cggugcagge aagagaccac cguaagcguc 60
guugcaacca aauaagcgcc gauucacauc agcgcgacua cgcucucgcu gccuaagcega 120
cggcuagucu gucagaccdg gaccgcccuc gacccggacu cuggcaucag cuagagggau 180
caaccgauga guucggucgc gggacucguc gggacaccaa cagcgacugg gaucgucauc 240
cuggcuaguu cgcgugacca ggagauccga gcagaggcau agcgaacugc gcacggagaa 300
gccuugaggyg aaugccgua 319

«210> SEQ ID NO 190
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<211> LENGTH: 320
<212> TYPE: DNA
<213> ORGANISM: Mycobacterium chelonae
<400> SEQUENCE: 190
acagcgagte tcgacttaag ggaagegtge cggtgcagge aagagaccac cgtaagegte 60
attgcaacca attaagegec gattctcate agegegacta cgeacteget gectaagega 120
ctgegtgtet gtecagacegg gagegeecte ageccggace ctggeatcag ctagagggac 180
aaactacggg tteggtegeg ggaccegtag ggacatcaaa cagegactgg gatcgtcatce 240
teggettgtt cgegggaceg agagatccaa gtagaggcat agegaactge gcacggagaa 300
gccttaatga acggecgttg 320
«210> SEQ ID NO 191
<211> LENGTH: 320
<212> TYPE: RNA
<213> ORGANISM: Mycobacterium chelonae
<400> SEQUENCE: 191
acagcgaguc ucgacuuaag ggaagecgugce cggugcagge aagagaccac cguaagceguc 60
auugcaacca auuaagcgec gauucucauc agcgcgacua cgcacucgeu gccuaagcga 120
cugcgugucu gucagaccdg gagcgceccuc agececggace cuggeaucag cuagagggac 180
aaacuacggg uucggucgeg ggacccguag ggacaucaaa cagcgacugg gaucgucauc 240
ucggcuuguu cgcegggaccg agagauccaa guagaggcau agcgaacugce gcacggagaa 300
gccuuaauga acggcecguug 320
«210> SEQ ID NO 192
«<211> LENGTH: 320
«<212> TYPE: DNA
<213> ORGANISM: Mycobacterium szulgai
<400> SEQUENCE: 192
acttcgcgca tcgaatcaag ggaagcgtgce cggtgcagge aagagaccac cgtaagcgtc 60
gttgcaacca attaagcgcc gagaacactc agcgcgactt cgctcteget gectaagega 120
cagcaagtce gtcagaccgg gaaagccctce gacccggace ctggegtcat ctagagggat 180
ccaccggtga gtteggtege gggactcatc gggacaccaa cagcgactgg gatcgtcatc 240
ctggctagtt cgcgtgacca ggagatccga gtagagacat agcgaactgc gcacggagaa 300
gccttgaggy aatgccgtag 320
<210> SEQ ID NO 193
<211> LENGTH: 320
<212> TYPE: RNA
<213> ORGANISM: Mycobacterium szulgai
<400> SEQUENCE: 193
acuucgcgca ucgaaucaag ggaagcgugce cggugcagge aagagaccac cguaagcguc 60
guugcaacca auuaagcgcc gagaacacuc agcgcgacuu cgcucucgcu gccuaagcega 120
cagcaagucc gucagaccdg gaaagcccuc gacccggace cuggegucau cuagagggau 180
ccaccgguga guucggucgc gggacucauc gggacaccaa cagcgacugg gaucgucauc 240
cuggcuaguu cgcgugacca ggagauccga guagagacau agcgaacugc gcacggagaa 300
gccuugaggyg aaugccguag 320

«210> SEQ ID NO 194
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<211> LENGTH: 320
<212> TYPE: DNA
<213> ORGANISM: Mycobacterium malmoense
<400> SEQUENCE: 194
acttcgegea tcgaatcaag ggaagegtge cggtgcagge aagagaccac cgtaagegte 60
gttgecaacca tataagegee gtttcaacac agecgegacta cgeteteget gectaagega 120
cagctagtece gtecagacecgg gaacgceecte gacccggage ctggegtcag ctggagggat 180
ccaccggtga gteeggtege gggactcate gggacataca cagegactgg gatcgtcatce 240
ctggetggtt cgegtgaceg ggagatecga gecagaggcat agegaactge gcacggagaa 300
gccttgaggy aatgecgtag 320
«<210> SEQ ID NO 195
<211> LENGTH: 320
<212> TYPE: RNA
<213> ORGANISM: Mycobacterium malmoense
<400> SEQUENCE: 195
acuucgcgea ucgaaucaag ggaagoguge cggugcagge aagagaccac cguaagceguc 60
guugcaacca uauaagegec guuucaacac agcgcgacua cgcucucgcu gecuaagega 120
cagcuaguce gucagaccdg gaacgcccuc gacccggage cuggegucag cuggagggau 180
ccaccgguga guccggucgce gggacucauc gggacauaca cagcgacugg gaucgucauc 240
cuggcugguu cgegugacceg ggagauccga gcagaggcau agcgaacugce gcacggagaa 300
gccuugaggyg aaugccguag 320
«210> SEQ ID NO 196
«<211> LENGTH: 321
«<212> TYPE: DNA
<213> ORGANISM: Mycobacterium flavescens
<400> SEQUENCE: 196
acttcgagcg tcgaatcaag ggaagcgtgce cggtgcagge aagagaccac cgtaagcgtc 60
gttgcaacca attaagcgcc gattccaatc agcgcgacta cgcactcget gectaagega 120
ctgegtgtet gtcagcecegg gagagccctce gacccggtgt ctggcatcag ctagagggat 180
aaaccggtgg gtceggtege gggactcatc gggacatcaa acagcgactg ggatcgtcat 240
cctgacttgt tcgegtgatc aggagatccg agtagagaca tagcgaactg cgcacggaga 300
agccttgagg gaacgccgta g 321
<210> SEQ ID NO 197
<211> LENGTH: 321
<212> TYPE: RNA
<213> ORGANISM: Mycobacterium flavescens
<400> SEQUENCE: 197
acuucgagcg ucgaaucaag ggaagcgugc cggugcagge aagagaccac cguaagcguc 60
guugcaacca auuaagcgcc gauuccaauc agcgcgacua cgcacucgcu gccuaagcega 120
cugcgugucu gucagcccdg gagagcccuc gacccggugu cuggcaucag cuagagggau 180
aaaccggugg guccggucgc gggacucauc gggacaucaa acagcgacug ggaucgucau 240
ccugacuugu ucgcgugauc aggagauccg aguagagaca uagcgaacug cgcacggaga 300
agccuugagg gaacgccgua g 321

«210> SEQ ID NO 198
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<211> LENGTH: 320
<212> TYPE: DNA
<213> ORGANISM: Mycobacterium marinum
<400> SEQUENCE: 198
acttcgegea tcgaatcaag ggaagegtge cggtgcagge aagagaccac cgtaagegte 60
gatgcaacta gataagegee gattcacate agegegacta cgeteteget gectaagega 120
cggetagtet gteggacegg gaacgeecte gecccggace ccggeatcag ctagagggat 180
caaccgatga gtteggtege ggggetcate gggacatcaa cagegactgg gatcgteatce 240
ctggetagtt cgegtgacca ggagatccga gecagagacct ageggactge gcacggagaa 300
gccttgaggy aatgecgtag 320
«210> SEQ ID NO 199
<211> LENGTH: 320
<212> TYPE: RNA
<213> ORGANISM: Mycobacterium marinum
<400> SEQUENCE: 199
acuucgcgea ucgaaucaag ggaagoguge cggugcagge aagagaccac cguaagceguc 60
gaugcaacua gauaagegece gauucacauc agcgcegacua cgcucucgcu gecuaagega 120
cggcuagucu gucggacedg gaacgcccuc gecccggace ccggeaucag cuagagggau 180
caaccgauga guucggucgc ggggcucauc gggacaucaa cagcgacugg gaucgucauc 240
cuggcuaguu cgcgugacca ggagauccga gcagagaccu ageggacuge gcacggagaa 300
gccuugaggyg aaugccguag 320
«<210> SEQ ID NO 200
«<211> LENGTH: 319
«<212> TYPE: DNA
<213> ORGANISM: Mycobacterium microti
<400> SEQUENCE: 200
acttcgcgca tcgaatcaag ggaagcgtgce cggtgcagge aagagaccac cgtaagcgtc 60
gttgcgacca aataagcgcc gattcacatc agcgcgacta cgctcteget gectaagega 120
cggctagtcet gtcagaccgg gaacgccctce ggcccggace ctggcatcag ctagagggat 180
ccaccgatga gtceggtege gggactectce gggacagcca cagcgactgg gatcgtcatc 240
tcggctagtt cgcgtgaccg ggagatccga gcagaggcat agcgaactgc gcacggagaa 300
gccttgaggy aatgccgta 319
<210> SEQ ID NO 201
<211> LENGTH: 319
<212> TYPE: RNA
<213> ORGANISM: Mycobacterium microti
<400> SEQUENCE: 201
acuucgcgca ucgaaucaag ggaagcgugce cggugcagge aagagaccac cguaagcguc 60
guugcgacca aauaagcgcc gauucacauc agcgcgacua cgcucucgcu gccuaagcega 120
cggcuagucu gucagaccdg gaacgcccuc ggcccggace cuggcaucag cuagagggau 180
ccaccgauga guccggucgc gggacuccuc gggacagcca cagcgacugg gaucgucauc 240
ucggcuaguu cgcgugaccg ggagauccga gcagaggcau agcgaacugc gcacggagaa 300
gccuugaggyg aaugccgua 319

«210> SEQ ID NO 202
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<211> LENGTH: 321
<212> TYPE: DNA
<213> ORGANISM: Mycobacterium smegmatis
<400> SEQUENCE: 202
acttcgagea tcgaatccag ggaagegtge cggtgcagge aagagaccac cgtaagegte 60
gttgecaacca attaagegee gatteccaate agegegacta cgeceteget gectaagega 120
cggetggtet gtecagacegg gagtgeecte ggeccggate ctggeatcag ctagagggac 180
ccacccacgg gtteggtege gggacctgtg gggacatcaa acagegactg ggatcegteat 240
cteggettgt tegtgtgace gggagatceg agtagagaca tagegaactg cgcacggaga 300
agcctcgagg acatgeegta g 321
«<210> SEQ ID NO 203
<211> LENGTH: 321
<212> TYPE: RNA
<213> ORGANISM: Mycobacterium smegmatis
<400> SEQUENCE: 203
acuucgagca ucgaauccag ggaagecguge cggugcagge aagagaccac cguaagceguc 60
guugcaacca auuaagegece gauuccaauc agcgcgacua cgceccucgcu gecuaagega 120
cggcouggucu gucagaccdg gagugcccuc ggcccggauc cuggceaucag cuagagggac 180
ccacccacgg guucggucgce gggaccugug gggacaucaa acagegacug ggaucgucau 240
cucggcuugu ucgugugacce gggagauccg aguagagaca uagcgaacug cgcacggaga 300
agccucgagg acaugccgua g 321
«210> SEQ ID NO 204
«<211> LENGTH: 320
«<212> TYPE: DNA
<213> ORGANISM: Mycobacterium xenopi
<400> SEQUENCE: 204
acttcgcgca tcgaatcaag ggaagcgtgce cggtgcagge aagagaccac cgtaagcgtc 60
gttgcaacta aataagcgcc gattcacatc agcgcgacta cgctcteget gectaagega 120
cagctagtce gtcaggecgg gagttcccte gacccggate ctggegtcag ctagagggat 180
ccaccgatgg gtteggtege gggacccatc gggacaccac acagcgactg ggatcgcegt 240
cceggetagt tcgcgagace gggagatccg agtaagggca aagcgaactg cgcacggaga 300
agccttgagg gtatgccegta 320
<210> SEQ ID NO 205
<211> LENGTH: 320
<212> TYPE: RNA
<213> ORGANISM: Mycobacterium xenopi
<400> SEQUENCE: 205
acuucgcgca ucgaaucaag ggaagcgugce cggugcagge aagagaccac cguaagcguc 60
guugcaacua aauaagcgcc gauucacauc agcgcgacua cgcucucgcu gccuaagcega 120
cagcuagucc gucaggccdg gaguucccuc gacccggauc cuggegucag cuagagggau 180
ccaccgaugg guucggucgc gggacccauc gggacaccac acagcgacug ggaucgccgu 240
ccecggocuagu ucgcgagace gggagauccg aguaagggca aagcgaacug cgcacggaga 300
agccuugagg guaugccgua 320

«210> SEQ ID NO 206
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<211> LENGTH: 320
<212> TYPE: DNA
<213> ORGANISM: Mycobacterium intracellulare
<400> SEQUENCE: 206
acttegegea tcgaatcaag ggaagegtyge cggtgeagge aaccgaccac cgtaagegte 60
gttgcaaaca gataagegec gattcacate agegegacta cgeteteget gectaagega 120

cagctagtece gtcagacegg gaacgceecte gacccggage ctggegtcag ctagagggat 180
ccaccgatga gteeggtege gggacttate gggacaccaa cagegactgg gatcgtcatce 240
teggettgtt cgegtgaceyg ggagatecga gtagaggcat agegaactge gcacggagaa 300
gtcttgaggy aatgccgtag 320
<210> SEQ ID NO 207

<211> LENGTH: 320

<212> TYPE: RNA

<213> ORGANISM: Mycobacterium intracellulare

«<400> SEQUENCE: 207

acuucgcgca ucgaaucaag ggaagcoguge cggugcagge aaccgaccac cguaagoguc 60
guugcaaaca gauaagegec gauucacauc agcegegacua cgeucucgeu gecuaagega 120
cagcuagucce gucagaccgg gaacgococuc gaccceggage cuggegucag cuagagggau 180
ccaccgauga guccggucge gggacuuauc gggacaccaa cagcgacugyg gaucgucauc 240
ucggouuguu cgegugacceg ggagauccga guagaggcau agegaacuge gcacggagaa 300
gucuugaggyg aaugccguag 320

<210> SEQ ID NO 208

<211> LENGTH: 320

<212> TYPE: DNA

<213> ORGANISM: Mycobacterium scrofulaceum

<400> SEQUENCE: 208

acatcgcgca tcgaatcaag ggaagcgtgce cggtgcagge aagagaccac cgtaagcgtc 60
gttgcaacca attaagcgcc gattcacatc agcgcgacta cgctcteget gectaagega 120
cagctagtce gtcagaccgg gaaagccctc gacccggage ctggegtcag ctagagggat 180
caaccgatga gttcggtege gggactcatc gggacaccaa cagcgactgg gatcgtcatc 240
ctggctagtc cgcgtgacca ggagatccga gcagaggcat agcggactgce gcacggagaa 300
gtcttgaggy aatgccgttg 320
<210> SEQ ID NO 209

<211> LENGTH: 320

<212> TYPE: RNA

<213> ORGANISM: Mycobacterium scrofulaceum

<400> SEQUENCE: 209

acaucgcgca ucgaaucaag ggaagcgugce cggugcagge aagagaccac cguaagoguc 60
guugcaacca auuaagegcec gauucacauc agcgcgacua cgceucucgeu gecuaagcega 120
cagcuagucce gucagaccgg gaaagcccuc gaccceggage cuggegucag cuagagggau 180
caaccgauga guucggucge gggacucauc gggacaccaa cagcgacugyg gaucgucauc 240
cuggcuaguc cgegugacca ggagauccga gcagaggcau agceggacugce gcacggagaa 300
gucuugaggyg aaugccguug 320

«210> SEQ ID NO 210
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<211> LENGTH: 326
<212> TYPE: DNA
<213> ORGANISM: Nocardia asteroides
<400> SEQUENCE: 210
actgtgtgeyg ccgaggtagg ggaagegtgt cggtgcagge tggagaccac cgttaagegt 60
cgeggcaace aattaagege cgattccaat cagegegact acgeectege tgectgatea 120
gcgacggeta getgteggee cgggttgtgt teccgaacce ggatgecgge atcatctceag 180
ggaactcacce gtgttecgeeg gtegeggacg gacacgggac agcaaacagce gactgggatce 240
gtcatctegyg cttgttegeg tgaccgggag atccaagtag agacatageg gactgeacac 300
ggagaagccece tactgacteg acacag 326
«210> SEQ ID NO 211
<211> LENGTH: 325
<212> TYPE: RNA
<213> ORGANISM: Nocardia asteroides
<400> SEQUENCE: 211
acugugugeg ccgagguagg ggaagegugu cggugcagge uggagaccac cguuaagcegu 60
cgeggrcaace aauuaagegc cgauuccaau cagegcogacu acgcececucge ugecugauca 120
gcgacggcua gcougucggee cggguugugu ucccgaaccce ggaugecegge aucaucucag 180
ggaacucacc guguucgccg gucgeggacg gacacgggac agcaaacagc gacugggauc 240
gucaucucgg cuuguucgceg ugaccgggag auccaaguag agacauagceg gcugcacacg 300
gagaagcccu acugacucga cacag 325
«<210> SEQ ID NO 212
«211> LENGTH: 314
«<212> TYPE: DNA
<213> ORGANISM: Salmonella enteritidis
<400> SEQUENCE: 212
acgggatttg cgaaacccaa ggtgcatgcec gaggggcggt tggcctcegta aaaagccgea 60
aaaaaatagt cgcaaacgac gaaacctacg ctttagcagc ttaataacct gcttagagec 120
ctctcteect agectceget cttaggacgg ggatcaagag aggtcaaacc caaaagagat 180
cgegtggatg ccctgectgg ggttgaageg ttaaaacgaa tcaggctagt ctggtagtgg 240
cgtgtcegte cgcaggtgece aggcgaatgt aaagactgac taagcatgta gtaccgagga 300
tgtaggaatt tcgg 314
<210> SEQ ID NO 213
<211> LENGTH: 314
<212> TYPE: RNA
<213> ORGANISM: Salmonella enteritidis
<400> SEQUENCE: 213
acgggauuug cgaaacccaa ggugcaugec gaggggcggu uggccucgua aaaagccgcea 60
aaaaaauagu cgcaaacgac gaaaccuacg cuuuagcagc uuaauaaccu gcuuagagcec 120
cucucucccu agccuccgceu cuuaggacgg ggaucaagag aggucaaacc caaaagagau 180
cgecguggaug cccugccudg gguugaageg uuaaaacgaa ucaggcuagu cugguagugg 240
cguguccguc cgcaggugcec aggcgaaugu aaagacugac uaagcaugua guaccgagga 300
uguaggaauu ucgg 314

«210> SEQ ID NO 214



US 7,972,777 Bl
175 176

-continued

<211> LENGTH: 313
<212> TYPE: DNA
<213> ORGANISM: Staphylococcus epidermidis (NCTC 11047)

<400> SEQUENCE: 214

acaggggtece cccgagetta ttaagegtgt cggagggttyg geteegtceat caacacattt 60
cggttaaata taactgacaa atcaaacaat aatttcgeag tagetgegta atagecactg 120
catcgecctaa cagecatctec tacgtgetgt taacgegatt caaccctagt aggatatget 180
aaacactgec gcttgaagte tgtttagatg aaatataatc aagctagtat catgttggtt 240
gtttattgct tagcatgatg cgaaaattat caataaacta cacacgtaga aagatttgta 300
tcaggaccte tgy 313

«<210> SEQ ID NO 215

<211> LENGTH: 313

<212> TYPE: RNA

<213> ORGANISM: Staphylococcus epidermidis (NCTC 11047)

«<400> SEQUENCE: 215

acagggguce cccgagcuua uuaagegugu cggaggguug gcuccgucau caacacauuu 60
cgguuaaaua uaacugacaa aucaaacaau aauuucgcag uagcugcegua auvagccacug 120
caucgccuaa cagcaucucc uacgugcugu uaacgcgauu caacccuagu aggauaugeu 180
aaacacugecc gcuugaaguc uguuuagaug aaaualaauc aagcuaguau cauguugguu 240
guuuauugcu uagcaugaug cgaaaauuau caauaaacua cacacguaga aagauuugua 300
ucaggaccuc ugg 313

«210> SEQ ID NO 216

«211> LENGTH: 302

«<212> TYPE: DNA

<213> ORGANISM: Streptococcus agalactiae (NCTC 8181)

«<400> SEQUENCE: 216

acaggcatta tgaggtatat tttgcgactc atcggcagat gtaaaatgcc agttaaatat 60
aactgcaaaa aatacaaatt cttacgcatt agctgcctaa aaaacagcct gegtgatctt 120
cacaagattyg tttgcgtttt gctagaaggt cttatttatc agcaaactac gtttggctac 180

tgtctagtta gttaaaaaga gatttataga ctcgctatgt gagggcttga gttatgtgtc 240
atcacctagt taaatcaata cataacctat agttgtagac aaatatatta gcagatgttt 300
g9 302
<210> SEQ ID NO 217

<211> LENGTH: 302

<212> TYPE: RNA

<213> ORGANISM: Streptococcus agalactiae (NCTC 8181)

<400> SEQUENCE: 217

acaggcauua ugagguauau uuugcgacuc aucggcagau guaaaaugcc aguuaaauau 60
aacugcaaaa aauacaaauu cuuacgcauu agcugccuaa aaaacagccu gcgugaucuu 120
cacaagauug uuugcguuuu gcuagaaggu cuuauuuauc agcaaacuac guuuggcuac 180
ugucuaguua guuaaaaaga gauuualaga cucgcuaugu gagggcuuga guuauguguc 240
aucaccuagu uaaaucaaua cauaaccuau aguuguagac aaauauauua gcagauguuu 300
99 302

«210> SEQ ID NO 218
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<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

genus specificic probe
<400> SEQUENCE: 218

cgaatcagge tagtetggta g

<210> SEQ ID NO 219

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

Oligonucleotide probe for detection of
tuberculosgis complex

«<400> SEQUENCE: 219

actceteggy acarccacag cga

«<210> SEQ ID NO 220

«<211> LENGTH: 20

«<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
«<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

Oligonucleotide probes for detection of M.avium
and M. paratuberculosis sequences

«<400> SEQUENCE: 220

gttgcaaata gataagegec

«<210> SEQ ID NO 221

«<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
«<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

Oligonucleotide probe for detection of M. avium
and M. paratuberculosis sequences

<400> SEQUENCE: 221

tecegtcagee cgggaacgcec

<210> SEQ ID NO 222

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

Oligonucleotide probe used in determination of
tmRNA integrity after heat killing treatment of
Listeria cells

<400> SEQUENCE: 222

ttttgttttt ctttgcca

<210> SEQ ID NO 223

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

Oligonucleotide probe used in determination of
tmRNA integrity after heat killing treatment of
Escherichia coli cells

«<400> SEQUENCE: 223

Salmonella

21

23

20

20

18
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agttttegte gtttgega 18

<210> SEQ ID NO 224

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:
Degenerative oligonucleotide primer for amplification of all
mycobacterial sequences

<400> SEQUENCE: 224

caggcaashg accaccgtaa 20

«210> SEQ ID NO 225

«<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:
Degenerative oligonucleotide primers for amplification of all
mycobacterial sequences

«<400> SEQUENCE: 225

ggatctceyyg rtewcrcgra cwa 23

«<210> SEQ ID NO 226

«<211> LENGTH: 18

«<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:
Oligonucleotide primer for amplification of M.
avium and M. paratuberculosis sequences

«<400> SEQUENCE: 226

tgccggtgca ggcaactg 18

<210> SEQ ID NO 227

«<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:
Oligonucleotide primer for amplification of M.
avium and M. paratuberculosis sequences

<400> SEQUENCE: 227

cacgcgaaca agccagga 18

<210> SEQ ID NO 228

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:
Oligonucleotide probe for the detection of
Listeria ssrA gene sequences

<400> SEQUENCE: 228

cattaaactt tagcaaggaa gtg 23
<210> SEQ ID NO 229

<211> LENGTH: 228

<212> TYPE: DNA

<213> ORGANISM: Listeria monocytogenes

«<400> SEQUENCE: 229
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caaagaaaaa caaaacctag ctttegetge ctaataagea gtageatage tgatccteeg 60
tgecatcgeee atgtgctacyg gtaagggtet cactctaagt gggctacact agttaatcte 120

cgtctgaggt taaatagaag agettaatca gactagetga atggaagect gttaceggge 180

cgatgtttat gegaaatget aatacggtga ctacgetegt agatattt

<210>
<211>
<212>
<213>
<220>
«223>

<220>
«221>
«222>
<223>
«220>
«221>
«222>
«223>
«220>
«221>
«222>
«223>

«<400>

SEQ ID NO 230

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence:

oligonucleotide primer
FEATURE:

NAME/KEY: misc_feature
LOCATION: (4)..(4)

OTHER INFORMATION: n is a or ¢
FEATURE:

NAME/KEY: misc_feature
LOCATION: (5)..(5)

OTHER INFORMATION: n is ¢ or t
FEATURE:

NAME/KEY: misc_feature
LOCATION: (11)..(11)

OTHER INFORMATION: n is a or t

SEQUENCE: 230

gggnntacgg nttecgac

«210>
«211>
«212>
«213>
«220>
«223>

<220>
«221>
«222>
<223>
<220>
«221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 231

LENGTH: 18

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence:

oligonucleotide primer
FEATURE:

NAME/KEY: misc_feature
LOCATION: (5)..(5)

OTHER INFORMATION: n is a or g
FEATURE:

NAME/KEY: misc_feature
LOCATION: (13)..(13)

OTHER INFORMATION: n is a or g
FEATURE:

NAME/KEY: misc_feature
LOCATION: (14)..(14)

OTHER INFORMATION: n is ¢ or g

SEQUENCE: 231

gggantcgaa ccnngtec

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

<400>

SEQ ID NO 232

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence:

oligonucleotide primer

SEQUENCE: 232

ggggctgatt ctggattcga ¢

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

SEQ ID NO 233

LENGTH: 19

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence:

oligonucleotide primer

228

Synthetic

17

Synthetic

18

Synthetic

21

Synthetic
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-continued

184

<400> SEQUENCE: 233

ggagttgaac cceegtecy

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

SEQ ID NO 234

LENGTH: 15

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide primer

<400> SEQUENCE: 234

tggtggagee ggg99g

«210>
<211>
«212>
«213>
«220>
«223>

SEQ ID NO 235

LENGTH: 14

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide primer

«<400> SEQUENCE: 235

agcgacttgyg ctte

«210>
«211>
«212>
«213>
«220>
«223>

SEQ ID NO 236

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide primer
<400>

SEQUENCE: 236

tacatgctta gcaaagatga

<210> SEQ ID NO 237

<211> LENGTH: 18

«<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:
oligonucleotide primer

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: n is ¢ or g

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (16)..(16)

<223> OTHER INFORMATION: n is ¢ or t

<400> SEQUENCE: 237

ggagatggng ggaatnga

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

SEQ ID NO 238

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide primer
<400>

SEQUENCE: 238

tggtggagat gacggga

«210> SEQ ID NO 239

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

19

Synthetic

15

Synthetic

14

Synthetic

20

Synthetic

18

Synthetic

17
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185 186
-continued
<211> LENGTH: 18
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

oligonucleotide primer
<400> SEQUENCE: 239

ggggatgtag aggttttyg

18

The invention claimed is:

1. A method of assaying a sample for a prokaryotic or
eukaryotic organism which comprises contacting the sample
with a nucleic acid sequence which is complementary to a
target region of an ssrA gene or a fragment thereof;

detecting and identifying nucleic acid sequences in the

sample that bind to the complementary nucleic acid
sequence; and
correlating the nucleic acid sequences in the sample that
bind to the complementary nucleic acid sequence to the
presence and/or amount of one or more prokaryotic or
eukaryotic organisms by comparing the detected nucleic
acid sequences to one or more sequences contained in a
database of known ssrA genes that includes the gene of
the nucleic acid to be detected or by comparing the
binding of the nucleic acids in the sample to the binding
of one or more known control nucleic acid sequences to
the complementary nucleic acid sequence.
2. The method according to claim 1, wherein a fragment of
the ssrA gene molecule corresponding to a region of high
homology from the 5' end of the ssrA gene is used as a
universal target region.
3. The method according to claim 1, wherein a fragment of
the ssrA gene molecule corresponding to a region of high
homology from the 3' end of ssrA gene is used as a universal
target region.
4. The method according to claim 1, wherein a fragment of
the ssrA gene molecule corresponding to a region of low
homology is used as a target region in a nucleic acid probe
assay to distinguish between species.
5. The method according to claim 1, wherein a fragment of
the ssrA gene molecule corresponding to a region of low
homology is used as a target region for the generation of a
genus specific probe.
6. A method of assaying for a prokaryotic or eukaryotic
organism which comprises
contacting the sample with a nucleic acid sequence which
is complementary to a target region of a tmRNA, an
RNA transcript of the ssrA gene, or a fragment thereof;

detecting and identifying nucleic acid sequences in the
sample that bind to the complementary nucleic acid
sequence; and

correlating the nucleic acid sequences in the sample that

bind to the complementary nucleic acid sequence to one
or more prokaryotic or eukaryotic organisms by com-
paring the detected nucleic acid sequences to one or
more sequences contained in a database of known ssrA
genes that includes the gene of the nucleic acid
sequences detected or by comparing the binding of the
nucleic acids in the sample to the binding of one or more
known control nucleic acid sequences to the comple-
mentary nucleic acid sequence.

7. The method according to claim 6, wherein a fragment of
atmRNA molecule corresponding to a region of high homol-
ogy from the 5' end of the tmRNA is used as a universal target
region.

20
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8. The method according to claim 6, wherein a fragment of
atmRNA molecule corresponding to a region of high homol-
ogy from the 3' end of the tmRNA is used as a universal target
region.

9. The method according to claim 6, wherein a fragment of
atmRNA corresponding to a region of low homology is used
as a target region in a nucleic acid probe assay to distinguish
between species.

10. The method according to claim 6, wherein a fragment
of a tmRNA corresponding to a region of low homology is
used as a target region for the generation of a genus specific
probe.

11. The method according to claim 1 or 6, wherein said
complementary nucleic acid sequence is a primer to be used
in an amplification procedure.

12. The method according to claim 11, wherein a product
of the amplification procedure is used as a target region in a
nucleic acid probe assay.

13. The method according to claim 6, wherein a cDNA
transcript of a tmRNA molecule is used as a probe in a nucleic
acid hybridisation assay.

14. The method according to claim 1 or 6, where the assay
is carried out in vitro.

15. The method according to claim 1 or 6, where the assay
is carried out in situ.

16. A method of distinguishing between living and dead
prokaryotic or eukaryotic organisms with the method of claim
6, further comprising analyzing binding activity of the
complementary nucleic acid sequence to target region in the
sample wherein a decrease in binding activity indicates a loss
of organism viability.

17. The method according to claim 1 or 6, wherein the
assay has a multiple probe format for broad scale detection
and/or identification of prokaryotic or eukaryotic organisms.

18. The method according to claim 17, wherein an ssrA
gene probe or a tmRNA transcript probe is linked to a
microarray gene chip system for the broad scale high
throughput detection and identification of prokaryotic or
eukaryotic organisms.

19. The method according to claim 1 or 6, wherein the
complementary nucleic acid is used as a probe or primers in
an assay to detect prokaryotic or eukaryotic organismis in a
sample of matter.

20. The method according to claim 1 or 6, wherein a frag-
ment of the ssrA gene or the tmnRNA transcript is used in an
assay to obtain a DNA profile of a prokaryotic or eukaryotic
organism and, thereby, distinguish between strains of the
same species.

21. A method of designing an agent directed against infec-
tious prokaryotic or eukaryotic organisms for therapeutic pur-
poses which comprises

identifying an ssrA gene or tmRNA sequence with the

assay of claim 1 or claim 6 and designing a therapeutic
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agent which inhibits the function of the ssrA gene or
tmRNA based on the identified sequence.

22. A method of monitoring a drug therapy against infec-

tions agents which comprises

comparing the amount or presence of the ssrA gene or
fragment thereof, tmRNA, RNA transcript of the ssrA
gene, or fragment thereof detected and identified in the
assay of claim 1 or claim 6, which is performed prior to
administration of the drug therapy to the amount or
presence the ssrA gene or fragment thereof, tmRNA,
RNA transcript of the ssrA gene, or fragment thereof
detected and identified in the assay of claim 1 or claim 6,
which is performed after administration of the drug
therapy.

23. A method of monitoring the viability and level of 15

health-promoting organisms in the gastrointestinal tract,
which comprises
obtaining a sample from the gastrointestinal tract
determining the presence or amount of one or more health-

188

26. A method of assaying a sample for a prokaryotic or
eukaryotic organism which comprises
contacting the sample with a nucleic acid sequence which
is complementary to a target region of an ssrA gene ora
fragment thereof;
detecting and identifying nucleic acid sequences in the
sample that bind to the complementary nucleic acid
sequence; and
correlating the nucleic acid sequences in the sample that
bind to the complementary nucleic acid sequence to the
presence and/or amount of one or more prokaryotic or
eukaryotic organisms,
wherein said sample is selected from the group consisting
of food samples, environmental samples, plant samples
and animal samples.
27.The assay according to claim 26, wherein said environ-
mental sample is selected from the group consisting of air,
water, marine, and soil.
28. The method according to claim 26, wherein said sample

promoting organisms in the sample with the method of 20 is a human or animal sample and is a tissue sample from the

claim 1 or claim 6.

24. The method according to claim 1 or 6, which further
comprises quantifying the amount of prokaryotic or eukary-
otic organisms detected and identified in the sample.

25. The method according to claim 1 or 6, wherein a data-
base of ssrA gene sequences is used to identify a prokaryotic
or eukaryotic organism.

respiratory tract, the uro-genital tract, the gastrointestinal
tract or is a body fluid sample.

29. The method according to claim 28, wherein the body
fluid sample is blood, a blood fraction, sputum or cerebrospi-

25 nal fluid.
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GGGGCTGATTCTGGATTCGACGGGATTTGCGAAACCCAAGGTGRATGCCS
GGGGCTGATTCAGGATTCGACGGGAATTTIGCAGTCTGAGETGCATGCCG
AGGGGCGGTTGGCCTCGTAAA - AAGCCGCAAAAAA - TAGTCGCAAACGAC
AGGTGCGGTAGGCCTCGTTAACAAACCGCAARAARATAGTCGCAAACGAC

N T I NI I R T T T T Ty
IR

TSI
TR

Y

CREATEEE Ee b hadeaeeaes
nnRI R

eens

GAAAACTACGCACTAGCAGCTTAATACCCTGCTCAGAGCCCTTCCTCCCT
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GAAAACTACGCTTTAGCAGCTTAATAACCTGCTTAGAGCCCTCTCTCCCT
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AGCCTCCGCTCTTAGGACGGGGAT -CAAGAGAGGTCAAACCCAAAAGAGA
AGCTTCCGCTTGTAAGACGGGGARATCAGGAAGGTCAAACCAAATCAAGS

T

"
TCGCGTGGAAGCCCT-GCCTG-GGGTTGAAGCGTTARAACTTAATCAGGS
'NGCGTGGAT‘l‘CCCCCACCTGAGGGANMGCCCGAGATCTMIIQAC&I
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TGACTAAGCATGTAGTACCGAGGATGTAGGAATTTCGGACGCGGGTTCAA

CGACTAAGCATGTAGTACCAAAGATGAATGGTTTTCGGACGGGGGTTCAA

IR IR

TAGTTTGTTAGTGGCGTGTCCGTCCGCAGCTOGCAAGCGAATGTAAAGAC
TAGCCATTCGTTAGCGTGTCGGTTCGCAGGCGGTG - GTGAAATTAAAGAT
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CTCCCGCCAGCTCCACCAARATTCTCCA
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