
US 20050042606A9 

(19) United States (10) Pub. No.: US 2005/0042606A9 
(12) Patent Application Publication (48) Pub. Date: Feb. 24, 2005 

Bergeron et al. CORRECTED PUBLICATION 

(54) SPECIFIC AND UNIVERSAL PROBES AND (57) ABSTRACT 
AMPLIFICATION PRIMERS TO RAPIDLY The present invention relates to DNA-based methods for 
DETECT AND IDENTIFY COMMON universal bacterial detection, for Specific detection of the 
BACTERIAL PATHOGENS AND ANTIBIOTIC common bacterial pathogens Escherichia coli, Klebsiella 
RESISTANCE GENES FROM CLINICAL pneumoniae, Pseudomonas aeruginosa, Proteus mirabilis, 
SPECIMIENS FOR ROUTINE DIAGNOSIS IN StreptococcuS pneumoniae, StaphylococcuS aureus, Staphy 
MICROBOLOGY LABORATORIES lococcuS epidermidis, EnterOCOccuS faecalis, Staphylococ 

(76) 

(21) 

(22) 

(15) 

(65) 

(63) 

(51) 
(52) 

cuS Saprophyticus, Streptococcus pyogenes, Haemophilus 
influenzae and Moraxella catarrhalis as well as for specific 

Inventors: Michel G. Bergeron, Sillery (CA); detection of commonly encountered and clinically relevant 
Marc Ouellette, Quebec (CA); Paul H. bacterial antibiotic resistance genes directly from clinical 
Roy, Loretteville (CA) Specimens or, alternatively, from a bacterial colony. The 

above bacterial Species can account for as much as 80% of 
bacterial pathogens isolated in routine microbiology labo 

Correspondence Address: ratories. 
QUARLES & BRADY LLP The core of this invention consists primarily of the DNA 
411 E. WISCONSNAVENUE Sequences from all Species-specific genomic DNA frag 
SUTE 2040 ments Selected by hybridization from genomic libraries or, 
MILWAUKEE, WI 53202-4497 (US) alternatively, Selected from data banks as well as any oli 

gonucleotide Sequences derived from these Sequences which 
Appl. No.: 10/121,120 can be used as probes or amplification primers for PCR or 

any other nucleic acid amplification methods. This invention 
Filed: Apr. 11, 2002 also includes DNA sequences from the Selected clinically 

relevant antibiotic resistance genes. 
Prior Publication Data With these methods, bacteria can be detected (universal 

primers and/or probes) and identified (species-specific prim 
ers and/or probes) directly from the clinical specimens or 
from an isolated bacterial colony. Bacteria are further evalu 

Correction of US 2003/0180733 A1 Sep. 25, 2003 
See Related U.S. Application Data. 

US 2003/0180733 A1 Sep. 25, 2003 ated for their putative Susceptibility to antibiotics by resis 
tance gene detection (antibiotic resistance gene specific 

Related U.S. Application Data primers and/or probes). Diagnostic kits for the detection of 
the presence, for the bacterial identification of the above 

Continuation of application No. 09/452,599, filed on mentioned bacterial Species and for the detection of antibi 
Dec. 1, 1999, now abandoned. otic resistance genes are also claimed. These kits for the 
Continuation of application No. 08/526,840, filed on rapid (one hour or less) and accurate diagnosis of bacterial 
Sep. 11, 1995, now Pat. No. 6,001,564, which is a infections and antibiotic resistance will gradually replace 
continuation-in-part of application No. 08/304.732, conventional methods currently used in clinical microbiol 
filed on Sep. 12, 1994, now abandoned. ogy laboratories for routine diagnosis. They should provide 

tools to clinicians to help prescribe promptly optimal treat 
Publication Classification ments when necessary. Consequently, these tests should 

contribute to Saving human lives, rationalizing treatment, 
Int. Cl." .............................. C12Q 1/68; C12P 19/34 reducing the development of antibiotic resistance and avoid 
U.S. Cl. ............................................... 435/6; 435/91.2 unnecessary hospitalizations. 



US 2005/0042606A9 

SPECIFIC AND UNIVERSAL PROBES AND 
AMPLIFICATION PRIMERS TO RAPIDLY 

DETECT AND IDENTIFY COMMON BACTERIAL 
PATHOGENS AND ANTIBOTC RESISTANCE 
GENES FROM CLINICAL SPECIMIENS FOR 
ROUTINE DIAGNOSIS IN MICROBOLOGY 

LABORATORIES 

BACKGROUND OF THE INVENTION 

0001 Classical Identification of Bacteria 
0002 Bacteria are classically identified by their ability to 
utilize different Substrates as a Source of carbon and nitrogen 
through the use of biochemical tests such as the API20ETM 
System. Susceptibility testing of Gram negative bacilli has 
progressed to microdilution tests. Although the API and the 
microdilution Systems are cost-effective, at least two days 
are required to obtain preliminary results due to the neces 
sity of two Successive overnight incubations to isolate and 
identify the bacteria from the Specimen. Some faster detec 
tion methods with Sophisticated and expensive apparatus 
have been developed. For example, the fastest identification 
system, the autoSCAN-Walk-Away systemTM identifies both 
Gram negative and Gram positive from isolated bacterial 
colonies in 2 hours and Susceptibility patterns to antibiotics 
in only 7 hours. However, this System has an unacceptable 
margin of error, especially with bacterial Species other than 
Enterobacteriaceae (York et al., 1992. J. Clin. Microbiol. 
30:2903-2910). Nevertheless, even this fastest method 
requires primary isolation of the bacteria as a pure culture, 
a proceSS which takes at least 18 hours if there is a pure 
culture or 2 to 3 days if there is a mixed culture. 
0003 Urine Specimens 
0004 Alarge proportion (40-50%) of specimens received 
in routine diagnostic microbiology laboratories for bacterial 
identification are urine specimens (Pezzlo, 1988, Clin. 
Microbiol. Rev. 1:268-280). Urinary tract infections (UTI) 
are extremely common and affect up to 20% of women and 
account for extensive morbidity and increased mortality 
among hospitalized patients (Johnson and Stamm, 1989; 
Ann. Intern. Med. 111:906-917). UTI are usually of bacterial 
etiology and require antimicrobial therapy. The Gram nega 
tive bacillus Escherichia coli is by far the most prevalent 
urinary pathogen and accounts for 50 to 60% of UTI 
(Pezzlo, 1988, op.cit.). The prevalence for bacterial patho 
gens isolated from urine Specimens observed recently at the 
“Centre Hospitalier de 1 Université Laval (CHUL) is given 
in Tables 1 and 2. 

0005 Conventional pathogen identification in urine 
Specimens. The Search for pathogens in urine Specimens is 
So preponderant in the routine microbiology laboratory that 
a myriad of tests have been developed. The gold Standard is 
Still the classical Semi-quantitative plate culture method in 
which a calibrated loop of urine is streaked on plates and 
incubated for 18-24 hours. Colonies are then counted to 
determine the total number of colony forming units (CFU) 
per liter of urine. Abacterial UTI is normally associated with 
a bacterial count of 210 CFU/L in urine. However, infec 
tions with less than 107 CFU/L in urine are possible, par 
ticularly in patients with a high incidence of diseases or 
those catheterized (Stark and Maki, 1984, N. Engl. J. Med. 
311:560-564). Importantly, close to 80% of urine specimens 
tested are considered negative (<107 CFU/L; Table 3). 
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0006 Accurate and rapid urine screening methods for 
bacterial pathogens would allow a faster identification of 
negative results and a more efficient clinical investigation of 
the patient. Several rapid identification methods 
(UriscreenTM, UTIscreenTM, Flash TrackTM DNA probes and 
others) were recently compared to slower Standard bio 
chemical methods which are based on culture of the bacte 
rial pathogens. Although much faster, these rapid tests 
showed low Sensitivities and Specificities as well as a high 
number of false negative and false positive results (Koening 
et al., 1992. J. Clin. Microbiol. 30:342-345; Pezzlo et al., 
1992. J. Clin. Microbiol. 30:640-684). 
0007 Urine specimens found positive by culture are 
further characterized using Standard biochemical tests to 
identify the bacterial pathogen and are also tested for 
Susceptibility to antibiotics. 
0008 Any Clinical Specimens 
0009. As with urine specimen which was used here as an 
example, our probes and amplification primers are also 
applicable to any other clinical specimens. The DNA-based 
tests proposed in this invention are Superior to Standard 
methods currently used for routine diagnosis in terms of 
rapidity and accuracy. While a high percentage of urine 
Specimens are negative, in many other clinical Specimens 
more than 95% of cultures are negative (Table 4). These data 
further Support the use of universal probes to Screen out the 
negative clinical Specimens. Clinical Specimens from organ 
isms other than humans (e.g. other primates, mammals, farm 
animals or live Stocks) may also be used. 
0010 Towards the Development of Rapid DNA-Based 
Diagnostic Tests 
0011. A rapid diagnostic test should have a significant 
impact on the management of infections. For the identifi 
cation of pathogens and antibiotic resistance genes in clini 
cal samples, DNA probe and DNA amplification technolo 
gies offer Several advantages over conventional methods. 
There is no need for Subculturing, hence the organism can be 
detected directly in clinical Samples thereby reducing the 
costs and time associated with isolation of pathogens. DNA 
based technologies have proven to be extremely useful for 
Specific applications in the clinical microbiology laboratory. 
For example, kits for the detection of fastidious organisms 
based on the use of hybridization probes or DNA amplifi 
cation for the direct detection of pathogens in clinical 
specimens are commercially available (Persing et al., 1993. 
Diagnostic Molecular Microbiology: Principles and Appli 
cations, American Society for Microbiology, Washington, 
D.C.). 
0012. The present invention is an advantageous alterna 
tive to the conventional culture identification methods used 
in hospital clinical microbiology laboratories and in private 
clinics for routine diagnosis. Besides being much faster, 
DNA-based diagnostic tests are more accurate than Standard 
biochemical tests presently used for diagnosis because the 
bacterial genotype (e.g. DNA level) is more stable than the 
bacterial phenotype (e.g. biochemical properties). The origi 
nality of this invention is that genomic DNA fragments (size 
of at least 100 base pairs) specific for 12 species of com 
monly encountered bacterial pathogens were Selected from 
genomic libraries or from data bankS. Amplification primers 
or oligonucleotide probes (both less than 100 nucleotides in 
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length) which are both derived from the Sequence of species 
specific DNA fragments identified by hybridization from 
genomic libraries or from Selected data bank Sequences are 
used as a basis to develop diagnostic tests. Oligonucleotide 
primerS and probes for the detection of commonly encoun 
tered and clinically important bacterial resistance genes are 
also included. For example, Annexes I and II present a list 
of suitable oligonucleotide probes and PCR primers which 
were all derived from the species-specific DNA fragments 
Selected from genomic libraries or from data bank 
Sequences. It is clear to the individual skilled in the art that 
oligonucleotide Sequences appropriate for the Specific detec 
tion of the above bacterial species other than those listed in 
Annexes 1 and 2 may be derived from the Species-specific 
fragments or from the Selected data bank Sequences. For 
example, the oligonucleotides may be shorter or longer than 
the ones we have chosen and may be Selected anywhere else 
in the identified Species-specific Sequences or Selected data 
bank Sequences. Alternatively, the oligonucleotides may be 
designed for use in amplification methods other than PCR. 
Consequently, the core of this invention is the identification 
of Species-specific genomic DNA fragments from bacterial 
genomic DNA libraries and the selection of genomic DNA 
fragments from data bank Sequences which are used as a 
Source of Species-specific and ubiquitous oligonucleotides. 
Although the Selection of oligonucleotides Suitable for diag 
nostic purposes from the Sequence of the Species-specific 
fragments or from the Selected data bank Sequences requires 
much effort it is quite possible for the individual skilled in 
the art to derive from our fragments or Selected data bank 
Sequences Suitable oligonucleotides which are different from 
the ones we have selected and tested as examples (Annexes 
I and II). 
0013. Others have developed DNA-based tests for the 
detection and identification of Some of the bacterial patho 
gens for which we have identified Species-specific Sequences 
(PCT patent application Serial No. WO 93/03186). How 
ever, their Strategy was based on the amplification of the 
highly conserved 16S rRNA gene followed by hybridization 
with internal Species-specific oligonucleotides. The Strategy 
from this invention is much simpler and more rapid because 
it allows the direct amplification of Species-specific targets 
using oligonucleotides derived from the Species-specific 
bacterial genomic DNA fragments. 
0.014 Since a high percentage of clinical specimens are 
negative, oligonucleotide primers and probes were Selected 
from the highly conserved 16S or 23S rRNA genes to detect 
all bacterial pathogens possibly encountered in clinical 
Specimens in order to determine whether a clinical Specimen 
is infected or not. This Strategy allows rapid Screening out of 
the numerous negative clinical Specimens Submitted for 
bacteriological testing. 

0.015 We are also developing other DNA-based tests, to 
be performed Simultaneously with bacterial identification, to 
determine rapidly the putative bacterial Susceptibility to 
antibiotics by targeting commonly encountered and clini 
cally relevant bacterial resistance genes. Although the 
Sequences from the Selected antibiotic resistance genes are 
available and have been used to develop DNA-based tests 
for their detection (Ehrlich and Greenberg, 1994. PCR-based 
Diagnostics in Infectious Diseases, Blackwell Scientific 
Publications, Boston, Mass.; Persing et al., 1993. Diagnostic 
Molecular Microbiology: Principles and Applications, 

Feb. 24, 2005 

American Society for Microbiology, Washington, D.C.), our 
approch is innovative as it represents major improvements 
over current "gold Standard” diagnostic methods based on 
culture of the bacteria because it allows the rapid identifi 
cation of the presence of a specific bacterial pathogen and 
evaluation of its susceptibility to antibiotics directly from 
the clinical Specimens within one hour. 
0016 We believe that the rapid and simple diagnostic 
tests not based on cultivation of the bacteria that we are 
developing will gradually replace the Slow conventional 
bacterial identification methods presently used in hospital 
clinical microbiology laboratories and in private clinics. In 
our opinion, these rapid DNA-based diagnostic tests for 
Severe and common bacterial pathogens and antibiotic resis 
tance will (i) Save lives by optimizing treatment, (ii) dimin 
ish antibiotic resistance by reducing the use of broad Spec 
trum antibiotics and (iii) decrease overall health costs by 
preventing or shortening hospitalizations. 

SUMMARY OF THE INVENTION 

0017. In accordance with the present invention, there is 
provided sequence from genomic DNA fragments (size of at 
least 100 base pairs and all described in the Sequence listing) 
selected either by hybridization from genomic libraries or 
from data banks and which are Specific for the detection of 
commonly encountered bacterial pathogens (i.e. Escherichia 
coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Proteus mirabilis, Streptococcus pneumoniae, Staphylococ 
cus aureus, StaphylococcuS epidermidis, EnterOCOccuS 
faecalis, StaphylococcuS Saprophyticus, StreptococcuS pyO 
genes, Haemophilus influenzae and Moraxella catarrhalis) 
in clinical Specimens. These bacterial Species are associated 
with approximately 90% of urinary tract infections and with 
a high percentage of other Severe infections including Sep 
ticemia, meningitis, pneumonia, intraabdominal infections, 
skin infections and many other Severe respiratory tract 
infections. Overall, the above bacterial Species may account 
for up to 80% of bacterial pathogens isolated in routine 
microbiology laboratories. 
0018 Synthetic oligonucleotides for hybridization 
(probes) or DNA amplification (primers) were derived from 
the above species-specific DNA fragments (ranging in sizes 
from 0.25 to 5.0 kilobase pairs (kbp)) or from selected data 
bank sequences (GenBank and EMBL). Bacterial species for 
which Some of the oligonucleotide probes and amplification 
primers were derived from Selected data bank Sequences are 
Escherichia coli, EnterOCOccus faecalis, StreptococcuSpyO 
genes and Pseudomonas aeruginosa. The person skilled in 
the art understands that the important innovation in this 
invention is the identification of the species-specific DNA 
fragments Selected either from bacterial genomic libraries by 
hybridization or from data bank Sequences. The Selection of 
oligonucleotides from these fragments Suitable for diagnos 
tic purposes is also innovative. Specific and ubiquitous 
oligonucleotides different from the ones tested in the prac 
tice are considered as embodiments of the present invention. 
0019. The development of hybridization (with either 
fragment or oligonucleotide probes) or of DNA amplifica 
tion protocols for the detection of pathogens from clinical 
Specimens renders possible a very rapid bacterial identifi 
cation. This will greatly reduce the time currently required 
for the identification of pathogens in the clinical laboratory 
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Since these technologies can be applied for bacterial detec 
tion and identification directly from clinical Specimens with 
minimum pretreatment of any biological Specimens to 
release bacterial DNA. In addition to being 100% specific, 
probes and amplification primerS allow identification of the 
bacterial Species directly from clinical Specimens or, alter 
natively, from an isolated colony. DNA amplification assays 
have the added advantages of being faster and more Sensi 
tive than hybridization assays, Since they allow rapid and 
exponential in Vitro replication of the target Segment of DNA 
from the bacterial genome. Universal probes and amplifi 
cation primers selected from the 16S or 23S rRNA genes 
highly conserved among bacteria, which permit the detec 
tion of any bacterial pathogens, will Serve as a procedure to 
Screen out the numerous negative clinical Specimens 
received in diagnostic laboratories. The use of oligonucle 
otide probes or primers complementary to characterized 
bacterial genes encoding resistance to antibiotics to identify 
commonly encountered and clinically important resistance 
genes is also under the Scope of this invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0020 Development of Species-Specific DNA Probes 
0021 DNA fragment probes were developed for the 
following bacterial species: Escherichia coli, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Proteus mirabilis, 
StreptococcuS pneumoniae, Staphylococcus aureus, Staphy 
lococcuS epidermidis, StaphylococcuS Saprophyticus, Hae 
mophilus influenzae and Moraxella catarrhalis. (For Entero 
coccuS faecalis and Streptococcus pyogenes, 
oligonucleotide Sequences were exclusively derived from 
Selected data bank Sequences). These species-specific frag 
ments were Selected from bacterial genomic libraries by 
hybridization to DNA from a variety of Gram positive and 
Gram negative bacterial species (Table 5). 
0022. The chromosomal DNA from each bacterial spe 
cies for which probes were Seeked was isolated using 
standard methods. DNA was digested with a frequently 
cutting restriction enzyme Such as Sau3AI and then ligated 
into the bacterial plasmid vector pGEM37f (Promega) lin 
earized by appropriate restriction endonuclease digestion. 
Recombinant plasmids were then used to transform compe 
tent E. coli strain DH5C. thereby yielding a genomic library. 
The plasmid content of the transformed bacterial cells was 
analyzed using Standard methods. DNA fragments of target 
bacteria ranging in size from 0.25 to 5.0 kilobase pairs (kbp) 
were cut out from the vector by digestion of the recombinant 
plasmid with various restriction endonucleases. The insert 
was separated from the vector by agarose gel electrophoresis 
and purified in low melting point agarose gels. Each of the 
purified fragments of bacterial genomic DNA was then used 
as a probe for Specificity tests. 
0023 For each given species, the gel-purified restriction 
fragments of unknown coding potential were labeled with 
the radioactive nucleotide O-P(dATP) which was incorpo 
rated into the DNA fragment by the random priming labeling 
reaction. Non-radioactive modified nucleotides could also 
be incorporated into the DNA by this method to serve as a 
label. 

0024. Each DNA fragment probe (i.e. a segment of 
bacterial genomic DNA of at least 100 bp in length cut out 
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from clones randomly Selected from the genomic library) 
was then tested for its specificity by hybridization to DNAS 
from a variety of bacterial species (Table 5). The double 
stranded labeled DNA probe was heat-denatured to yield 
labeled single-stranded DNA which could then hybridize to 
any Single-Stranded target DNA fixed onto a Solid Support or 
in solution. The target DNAS consisted of total cellular DNA 
from an array of bacterial Species found in clinical Samples 
(Table 5). Each target DNA was released from the bacterial 
cells and denatured by conventional methods and then 
irreversibly fixed onto a Solid Support (e.g. nylon or nitro 
cellulose membranes) or free in Solution. The fixed single 
stranded target DNAS were then hybridized with the single 
stranded probe. Pre-hybridization, hybridization and post 
hybridization conditions were as follows: (i) Pre 
hybridization; in 1 M NaCl--10% dextran sulfate+1% SDS 
(Sodium dodecyl Sulfate)+1 ug/ml Salmon Sperm DNA at 
650° C. for 15 min. (ii) Hybridization; in fresh pre-hybrid 
ization solution containing the labeled probe at 650 C. 
overnight. (iii) Post-hybridization; washes twice in 3xSSC 
containing 1% SDS (1xSSC is 0.15M NaCl, 0.015M NaCi 
trate) and twice in 0.1xSSC containing 0.1% SDS; all 
washes were at 650 C. for 15 min. Autoradiography of 
washed filters allowed the detection of selectively hybrid 
ized probes. Hybridization of the probe to a specific target 
DNA indicated a high degree of similarity between the 
nucleotide Sequence of these two DNAS. Species-specific 
DNA fragments Selected from various bacterial genomic 
libraries ranging in size from 0.25 to 5.0 kbp were isolated 
for 10 common bacterial pathogens (Table 6) based on 
hybridization to chromosomal DNAS from a variety of 
bacteria performed as described above. All of the bacterial 
species tested (66 species listed in Table 5) were likely to be 
pathogens associated with common infections or potential 
contaminants which can be isolated from clinical Specimens. 
A DNA fragment probe was considered Specific only when 
it hybridized solely to the pathogen from which it was 
isolated. DNA fragment probes found to be specific were 
Subsequently tested for their ubiquity (i.e. ubiquitous probes 
recognized most isolates of the target species) by hybrid 
ization to bacterial DNAS from approximately 10 to 80 
clinical isolates of the species of interest (Table 6). The 
DNAS were denatured, fixed onto nylon membranes and 
hybridized as described above. 
0025 Sequencing of the Species-Specific Fragment 
Orobes 

0026. The nucleotide sequence of the totality or of a 
portion of the Species-specific DNA fragments isolated 
(Table 6) was determined using the dideoxynucleotide ter 
mination Sequencing method which was performed using 
Sequenase (USB Biochemicals) or T7 DNA polymerase 
(Pharmacia). These nucleotide Sequences are shown in the 
Sequence listing. Alternatively, Sequences Selected from data 
banks (GenBank and EMBL) were used as sources of 
oligonucleotides for diagnostic purposes for Escherichia 
coli, EnterOCOccuS faecalis, Streptococcus pyogenes and 
Pseudomonas aeruginosa. For this Strategy, an array of 
Suitable oligonucleotide primerS or probes derived from a 
variety of genomic DNA fragments (size of more than 100 
bp) selected from data banks was tested for their specificity 
and ubiquity in PCR and hybridization assays as described 
later. It is important to note that the data bank Sequences 
were Selected based on their potential of being Species 
Specific according to available Sequence information. Only 
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data bank Sequences from which species-specific oligo 
nucleotides could be derived are included in this invention. 

0.027 Oligonucleotide probes and amplification primers 
derived from Species-specific fragments Selected from the 
genomic libraries or from data bank Sequences were Syn 
thesized using an automated DNA synthesizer (Millipore). 
Prior to synthesis, all oligonucleotides (probes for hybrid 
ization and primers for DNA amplification) were evaluated 
for their suitability for hybridization or DNA amplification 
by polymerase chain reaction (PCR) by computer analysis 
using standard programs (e.g. Genetics Computer Group 
(GCG) and Oligo TM 4.0 (National Biosciences)). The poten 
tial suitability of the PCR primer pairs was also evaluated 
prior to the Synthesis by Verifying the absence of unwanted 
features Such as long Stretches of one nucleotide, a high 
proportion of G or C residues at the 3' end and a 3'-terminal 
T residue (Persing et al., 1993. Diagnostic Molecular Micro 
biology: Principles and Applications, American Society for 
Microbiology, Washington, D.C.). 
0028) Hybridization with Oligonucleotide Probes 
0029. In hybridization experiments, oligonucleotides 
(size less than 100 nucleotides) have Some advantages over 
DNA fragment probes for the detection of bacteria Such as 
ease of preparation in large quantities, consistency in results 
from batch to batch and chemical stability. Briefly, for the 
hybridizations, oligonucleotides were 5' end-labeled with 
the radionucleotide YP(ATP) using T4 polynucleotide 
kinase (Pharmacia). The unincorporated radionucleotide 
was removed by passing the labeled Single-Stranded oligo 
nucleotide through a Sephadex G50 column. Alternatively, 
oligonucleotides were labeled with biotin, either enzymati 
cally at their 3' ends or incorporated directly during Synthe 
sis at their 5' ends, or with digoxigenin. It will be appreciated 
by the person skilled in the art that labeling means other than 
the three above labels may be used. 
0030 The target DNA was denatured, fixed onto a solid 
support and hybridized as previously described for the DNA 
fragment probes. Conditions for pre-hybridization and 
hybridization were as described earlier. Post-hybridization 
washing conditions were as follows: twice in 3xSSC con 
taining 1% SDS, twice in 2xSSC containing 1% SDS and 
twice in 1xSSC containing 1% SDS (all of these washes 
were at 65° C. for 15 min), and a final wash in 0.1xSSC 
containing 1% SDS at 25° C. for 15 min. For probes labeled 
with radioactive labels the detection of hybrids was by 
autoradiography as described earlier. For non-radioactive 
labels detection may be calorimetric or by chemilumines 
CCCC. 

0031. The oligonucleotide probes may be derived from 
either strand of the duplex DNA. The probes may consist of 
the bases A, G, C, or T or analogs. The probes may be of any 
Suitable length and may be selected anywhere within the 
Species-specific genomic DNA fragments Selected from the 
genomic libraries or from data bank Sequences. 
0032) DNA Amplification 
0033) For DNA amplification by the widely used PCR 
(polymerase chain reaction) method, primer pairs were 
derived either from the Sequenced species-specific DNA 
fragments or from data bank Sequences or, alternatively, 
were shortened versions of oligonucleotide probes. Prior to 
Synthesis, the potential primer pairs were analyzed by using 
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the program oligo TM 4.0 (National Biosciences) to verify 
that they are likely candidates for PCR amplifications. 
0034). During DNA amplification by PCR, two oligo 
nucleotide primerS binding respectively to each Strand of the 
denatured double-stranded target DNA from the bacterial 
genome are used to amplify exponentially in Vitro the target 
DNA by successive thermal cycles allowing denaturation of 
the DNA, annealing of the primerS and Synthesis of new 
targets at each cycle (Persing et al., 1993. Diagnostic 
Molecular Microbiology: Principles and Applications, 
American Society for Microbiology, Washington, D.C.). 
Briefly, the PCR protocols were as follows. Clinical speci 
mens or bacterial colonies were added directly to the 50 till 
PCR reaction mixtures containing 50 mM KCl, 10 mM 
Tris-HCl pH 8.3, 2.5 mM MgCl, 0.4 uM of each of the two 
primers, 200 uM of each of the four dNTPs and 1.25 Units 
of Taq DNA polymerase (Perkin Elmer). PCR reactions 
were then subjected to thermal cycling (3 min at 95 C. 
followed by 30 cycles of 1 second at 95 C. and 1 second at 
55° C) using a Perkin Elmer 480TM thermal cycler and 
Subsequently analyzed by Standard ethidium bromide 
Stained agarose gel electrophoresis. It is clear that other 
methods for the detection of Specific amplification products, 
which may be faster and more practical for routine diagno 
sis, may be used. Such methods may be based on the 
detection of fluorescence after amplification (e.g. TaqMan"M 
system from Perkin Elmer or AmplisensorTM from Biotron 
ics) or liquid hybridization with an oligonucleotide probe 
binding to internal sequences of the specific amplification 
product. These novel probes can be generated from our 
Species-specific fragment probes. Methods based on the 
detection of fluorescence are particularly promising for 
utilization in routine diagnosis as they are, very rapid and 
quantitative and can be automated. 
0035) To assure PCR efficiency, glycerol or dimethyl 
sulfoxide (DMSO) or other related solvents, can be used to 
increase the sensitivity of the PCR and to overcome prob 
lems associated with the amplification of target with a high 
GC content or with Strong Secondary Structures. The con 
centration ranges for glycerol and DMSO are 5-15% (v/v) 
and 3-10% (v\v), respectively. For the PCR reaction mixture, 
the concentration ranges for the amplification primers and 
the MgCl, are 0.1-1.0 uM and 1.5-3.5 mM, respectively. 
Modifications of the standard PCR protocol using external 
and nested primers (i.e. nested PCR) or using more than one 
primer pair (i.e. multiplex PCR) may also be used (Persing 
et al., 1993. Diagnostic Molecular Microbiology: Principles 
and Applications, American Society for Microbiology, 
Washington, D.C.). For more details about the PCR proto 
cols and amplicon detection methods see examples 7 and 8. 
0036) The person skilled in the art of DNA amplification 
knows the existence of other rapid amplification procedures 
Such as ligase chain reaction (LCR), transcription-based 
amplification Systems (TAS), Self-sustained sequence repli 
cation (3SR), nucleic acid sequence-based amplification 
(NASBA), strand displacement amplification (SDA) and 
branched DNA (bDNA) (Persing et al., 1993. Diagnostic 
Molecular Microbiology: Principles and Applications, 
American Society for Microbiology, Washington, D.C.). The 
Scope of this invention is not limited to the use of amplifi 
cation by PCR, but rather includes the use of any rapid 
nucleic acid amplification methods or any other procedures 
which may be used to increase rapidity and Sensitivity of the 
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tests. Any oligonucleotides Suitable for the amplification of 
nucleic acid by approaches other than PCR and derived from 
the Species-specific fragments and from Selected antibiotic 
resistance gene Sequences included in this document are also 
under the Scope of this invention. 
0037 Specificity and Ubiquity Tests for Oligonucleotide 
Probes and Primers 

0.038. The specificity of oligonucleotide probes, derived 
either from the Sequenced Species-specific fragments or 
from data bank Sequences, was tested by hybridization to 
DNAS from the array of bacterial species listed in Table 5 as 
previously described. Oligonucleotides found to be specific 
were subsequently tested for their ubiquity by hybridization 
to bacterial DNAS from approximately 80 isolates of the 
target Species as described for fragment probes. Probes were 
considered ubiquitous when they hybridized specifically 
with the DNA from at least 80% of the isolates. Results for 
Specificity and ubiquity tests with the oligonucleotide probes 
are summarized in Table 6. The specificity and ubiquity of 
the amplification primer pairs were tested directly from 
cultures (see example 7) of the same bacterial Strains. For 
Specificity and ubiquity tests, PCR assays were performed 
directly from bacterial colonies of approximately 80 isolates 
of the target Species. Results are Summarized in Table 7. All 
Specific and ubiquitous oligonucleotide probes and amplifi 
cation primers for each of the 12 bacterial Species investi 
gated are listed in Annexes I and II, respectively. Divergence 
in the Sequenced DNA fragments can occur and, insofar as 
the divergence of these sequences or a part thereof does not 
affect the Specificity of the probes or amplification primers, 
variant bacterial DNA is under the scope of this invention. 
0039 Universal Bacterial Detection 
0040. In the routine microbiology laboratory a high per 
centage of clinical Specimens Sent for bacterial identification 
is negative (Table 4). For example, over a 2 year period, 
around 80% of urine specimens received by the laboratory 
at the “Centre Hospitalier de 1 Université Laval (CHUL)” 
were negative (i.e. <10 CFU/L) (Table 3). Testing clinical 
Samples with universal probes or universal amplification 
primers to detect the presence of bacteria prior to Specific 
identification and Screen out the numerous negative Speci 
mens is thus useful as it Saves costs and may rapidly orient 
the clinical management of the patients. Several oligonucle 
otides and amplification primers were therefore Synthesized 
from highly conserved portions of bacterial 16S or 23S 
ribosomal RNA gene Sequences available in data banks 
(Annexes III and IV). In hybridization tests, a pool of seven 
oligonucleotides (Annex I; Table 6) hybridized strongly to 
DNA from all bacterial species listed in Table 5. This pool 
of universal probes labeled with radionucleotides or with 
any other modified nucleotides is consequently very useful 
for detection of bacteria in urine Samples with a Sensitivity 
range of 2107 CFU/L. These probes can also be applied for 
bacterial detection in other clinical Samples. 
0041 Amplification primers also derived from the 
Sequence of highly conserved ribosomal RNA genes were 
used as an alternative Strategy for universal bacterial detec 
tion directly from clinical specimens (Annex IV: Table 7). 
The DNA amplification Strategy was developed to increase 
the sensitivity and the rapidity of the test. This amplification 
test was ubiquitous since it specifically amplified DNA from 
23 different bacterial Species encountered in clinical Speci 
CS. 
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0042 Well-conserved bacterial genes other than riboso 
mal RNA genes could also be good candidates for universal 
bacterial detection directly from clinical Specimens. Such 
genes may be associated with processes essential for bac 
terial Survival (e.g. protein Synthesis, DNA synthesis, cell 
division or DNA repair) and could therefore be highly 
conserved during evolution. We are working on these can 
didate genes to develop new rapid tests for the universal 
detection of bacteria directly from clinical Specimens. 
0043 Antibiotic Resistance Genes 
0044 Antimicrobial resistance complicates treatment 
and often leads to therapeutic failures. Furthermore, overuse 
of antibiotics inevitably leads to the emergence of bacterial 
resistance. Our goal is to provide the clinicians, within one 
hour, the needed information to prescribe optimal treat 
ments. Besides the rapid identification of negative clinical 
specimens with DNA-based tests for universal bacterial 
detection and the identification of the presence of a specific 
pathogen in the positive specimens with DNA-based tests 
for Specific bacterial detection, the clinicians also need 
timely information about the ability of the bacterial patho 
gen to resist antibiotic treatments. We feel that the most 
efficient Strategy to evaluate rapidly bacterial resistance to 
antimicrobials is to detect directly from the clinical Speci 
mens the most common and important antibiotic resistance 
genes (i.e. DNA-based tests for the detection of antibiotic 
resitance genes). Since the Sequence from the most impor 
tant and common bacterial antibiotic resistance genes are 
available from data banks, our Strategy is to use the Sequence 
from a portion or from the entire gene to design specific 
oligonucleotides which will be used as a basis for the 
development of rapid DNA-based tests. The sequence from 
the bacterial antibiotic resistance genes Selected on the basis 
of their clinical relevance (i.e. high incidence and impor 
tance) is given in the Sequence listing. Table 8 Summarizes 
Some characteristics of the Selected antibiotic resistance 
geneS. 

EXAMPLES 

004.5 The following examples are intended to be illus 
trative of the various methods and compounds of the inven 
tion. 

Example 1 

0046) Isolation and cloning of fragments. Genomic 
DNAS from Escherichia coli strain ATCC 25922, Klebsiella 
pneumoniae Strain CK2, Pseudomonas aeruginoSa Strain 
ATCC 27853, Proteus mirabilis strain ATCC 35657, Strep 
tococcus pneumoniae strain ATCC 27336, Staphylococcus 
aureus strain ATCC 25923, Staphylococcus epidermidis 
strain ATCC 12228, Staphylococcus Saprophyticus strain 
ATCC 15305, Haemophilus influenzae reference strain Rd 
and Moraxella catarrhalis strain ATCC 53879 were pre 
pared using Standard procedures. It is understood that the 
bacterial genomic DNA may have been isolated from strains 
other than the ones mentioned above. (For Enterococcus 
faecalis and StreptococcuS pyogenes oligonucleotide 
Sequences were derived exclusively from data banks). Each 
DNA was digested with a restriction enzyme which fre 
quently cuts DNA such as Sau3AI. The resulting DNA 
fragments were ligated into a plasmid vector (pGEM37f) to 
create recombinant plasmids and transformed into compe 
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tent E. coli cells (DH5O). It is understood that the vectors 
and corresponding competent cells should not be limited to 
the ones herein above Specifically examplified. The objec 
tive of obtaining recombinant plasmids and transformed 
cells is to provide an easily reproducible source of DNA 
fragments useful as probes. Therefore, insofar as the inserted 
fragments are specific and Selective for the target bacterial 
DNA, any recombinant plasmids and corresponding trans 
formed host cells are under the scope of this invention. The 
plasmid content of the transformed bacterial cells was 
analyzed using Standard methods. DNA fragments from 
target bacteria ranging in Size from 0.25 to 5.0 kbp were cut 
out from the vector by digestion of the recombinant plasmid 
with various restriction endonucleases. The insert was sepa 
rated from the vector by agarose gel electrophoresis and 
purified in a low melting point agarose gel. Each of the 
purified fragments was then used for Specificity tests. 
0047 Labeling of DNA fragment probes. The label used 
was CP(dATP), a radioactive nucleotide which can be 
incorporated enzymatically into a double-stranded DNA 
molecule. The fragment of interest is first denatured by 
heating at 95 C. for 5 min, then a mixture of random 
primerS is allowed to anneal to the Strands of the fragments. 
These primers, once annealed, provide a starting point for 
synthesis of DNA. DNA polymerase, usually the Klenow 
fragment, is provided along with the four nucleotides, one of 
which is radioactive. When the reaction is terminated, the 
mixture of new DNA molecules is once again denatured to 
provide radioactive single-stranded DNA molecules (i.e. the 
probe). AS mentioned earlier, other modified nucleotides 
may be used to label the probes. 
0.048 Specificity and ubiquity tests for the DNA fragment 
probes. Species-specific DNA fragments ranging in size 
from 0.25 to 5.0 kbp were isolated for 10 common bacterial 
pathogens (Table 6) based on hybridization to chromosomal 
DNAS from a variety of bacteria. Samples of whole cell 
DNA for each bacterial strain listed in Table 5 were trans 
ferred onto a nylon membrane using a dot blot apparatus, 
washed and denatured before being irreversibly fixed. 
Hybridization conditions were as described earlier. A DNA 
fragment probe was considered specific only when it hybrid 
ized Solely to the pathogen from which it was isolated. 
Labeled DNA fragments hybridizing specifically only to 
target bacterial species (i.e. specific) were then tested for 
their ubiquity by hybridization to DNAS from approximately 
10 to 80 isolates of the species of interest as described 
earlier. The conditions for pre-hybridization, hybridization 
and post-hybridization washes were as described earlier. 
After autoradiography (or other detection means appropriate 
for the non-radioactive label used), the specificity of each 
individual probe can be determined. Each probe found to be 
specific (i.e. hybridizing only to the DNA from the bacterial 
Species from which it was isolated) and ubiquitous (i.e. 
hybridizing to most isolates of the target species) was kept 
for further experimentations. 

Example 2 
0049 Same as example 1 except that testing of the strains 
is by colony hybridization. The bacterial strains were inocu 
lated onto a nylon membrane placed on nutrient agar. The 
membranes were incubated at 37 C. for two hours and then 
bacterial lysis and DNA denaturation were carried out 
according to Standard procedures. DNA hybridization was 
performed as described earlier. 
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Example 3 

0050 Same as example 1 except that bacteria were 
detected directly from clinical Samples. Any biological 
Samples were loaded directly onto a dot blot apparatus and 
cells were lysed in situ for bacterial detection. Blood 
Samples should be heparizined in order to avoid coagulation 
interfering with their convenient loading on a dot blot 
apparatuS. 

Example 4 
0051) Nucleotide sequencina of DNA fragments. The 
nucleotide Sequence of the totality or a portion of each 
fragment found to be specific and ubiquitous (Example 1) 
was determined using the dideoxynucleotide termination 
sequencing method (Sanger et al., 1977, Proc. Natl. Acad. 
Sci. USA. 74:5463-5467). These DNA sequences are shown 
in the Sequence listing. Oligonucleotide probes and ampli 
fication primers were Selected from these nucleotide 
Sequences, or alternatively, from Selected data banks 
Sequences and were then Synthesized on an automated 
Biosearch synthesizer (Millipore"M) using phosphoramidite 
chemistry. 
0052 Labeling of oliaonucleotides. Each oligonucleotide 
was 5' end-labeled with y'P-ATP by the T4 polynucleotide 
kinase (Pharmacia) as described earlier. The label could also 
be non-radioactive. 

0053 Specificity test for oligonucleotide probes. All 
labeled oligonucleotide probes were tested for their speci 
ficity by hybridization to DNAS from a variety of Gram 
positive and Gram negative bacterial Species as described 
earlier. Species-specific probes were those hybridizing only 
to DNA from the bacterial species from which it was 
isolated. Oligonucleotide probes found to be specific were 
submitted to ubiquity tests as follows. 
0054 Ubiquity test for oligonucleotide probes. Specific 
oligonucleotide probes were then used in ubiquity tests with 
approximately 80 Strains of the target Species. Chromosomal 
DNAS from the isolates were transferred onto nylon mem 
branes and hybridized with labeled oligonucleotide probes 
as described for Specificity tests. The batteries of approxi 
mately 80 isolates constructed for each target Species con 
tain reference ATCC strains as well as a variety of clinical 
isolates obtained from various Sources. Ubiquitous probes 
were those hybridizing to at least 80% of DNAS from the 
battery of clinical isolates of the target species. Examples of 
Specific and ubiquitous oligonucleotide probes are listed in 
AnneX 1. 

Example 5 
0055 Same as example 4 except that a pool of specific 
oligonucleotide probes is used for bacterial identification (i) 
to increase sensitivity and assure 100% ubiquity or (ii) to 
identify simultaneously more than one bacterial Species. 
Bacterial identification could be done from isolated colonies 
or directly from clinical Specimens. 

Example 6 

0056 PCR amplification. The technique of PCR was 
used to increase Sensitivity and rapidity of the tests. The 
PCR primers used were often shorter derivatives of the 
extensive Sets of oligonucleotides previously developed for 
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hybridization assays (Table 6). The sets of primers were 
tested in PCR assays performed directly from a bacterial 
colony or from a bacterial Suspension (see Example 7) to 
determine their specificity and ubiquity (Table 7). Examples 
of Specific and ubiquitous PCR primer pairs are listed in 
anneX II. 

0057 Specificity and ubiquity tests for amplification 
primers. The specificity of all selected PCR primer pairs was 
tested against the battery of Gram negative and Gram 
positive bacteria used to test the oligonucleotide probes 
(Table 5). Primer pairs found specific for each species were 
then tested for their ubiquity to ensure that each Set of 
primers could amplify at least 80% of DNAS from a battery 
of approximately 80 isolates of the target species. The 
batteries of isolates constructed for each Species contain 
reference ATCC Strains and various clinical isolates repre 
Sentative of the clinical diversity for each Species. 
0.058 Standard precautions to avoid false positive PCR 
results should be taken. Methods to inactivate PCR ampli 
fication products Such as the inactivation by uracil-N-gly 
cosylase may be used to control PCR carryover. 

Example 7 

0059 Amplification directly from a bacterial colony or 
suspension. PCR assays were performed either directly from 
a bacterial colony or from a bacterial Suspension, the latter 
being adjusted to a standard McFarland 0.5 (corresponds to 
1.5 x10 bacteria/mL). In the case of direct amplification 
from a colony, a portion of the colony was transferred 
directly to a 50 lul PCR reaction mixture (containing 50 mM 
KC1, 10 mM Tris pH 8.3, 2.5 mM MgCl, 0.4 uM of each of 
the two primers, 200 uM of each of the four dNTPs and 1.25 
Unit of Taq DNA polymerase (PerkinElmer)) using a plastic 
rod. For the bacterial Suspension, 4 till of the cell Suspension 
was added to 46 ul of the same PCR reaction mixture. For 
both strategies, the reaction mixture was overlaid with 50 till 
of mineral oil and PCR amplifications were carried out using 
an initial denaturation step of 3 min. at 95 C. followed by 
30 cycles consisting of a 1 second denaturation step at 95 
C. and of a 1 second annealing step at 55 C. in a Perkin 
Elmer 480TM thermal cycler. PCR amplification products 
were then analyzed by Standard agarose gel (2%) electro 
phoresis. Amplification products were visualized in agarose 
gels containing 2.5 lug/mL of ethidium bromide under UV at 
254 nm. The entire PCR assay can be completed in approxi 
mately one hour. 

0060 Alternatively, amplification from bacterial cultures 
was performed as described above but using a “hot start” 
protocol. In that case, an initial reaction mixture containing 
the target DNA, primers and dNTPs was heated at 85 C. 
prior to the addition of the other components of the PCR 
reaction mixture. The final concentration of all reagents was 
as described above. Subsequently, the PCR reactions were 
Submitted to thermal cycling and analysis as described 
above. 

Example 8 

0061 Amplification directly from clinical specimens. For 
amplification from urine Specimens, 4 till of undiluted or 
diluted (1:10) urine was added directly to 46 uL of the above 
PCR reaction mixture and amplified as described earlier. 
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0062) To improve bacterial cell lysis and eliminate the 
PCR inhibitory effects of clinical specimens, samples were 
routinely diluted in lysis buffer containing detergent(s). 
Subsequently, the lysate was added directly to the PCR 
reaction mixture. Heat treatments of the lysates, prior to 
DNA amplification, using the thermocycler or a microwave 
oven could also be performed to increase the efficiency of 
cell lysis. 
0063 Our strategy is to develop rapid and simple proto 
cols to eliminate PCR inhibitory effects of clinical speci 
mens and lyse bacterial cells to perform DNA amplification 
directly from a variety of biological samples. PCR has the 
advantage of being compatible with crude DNA prepara 
tions. For example, blood, cerebroSpinal fluid and Sera may 
be used directly in PCR assays after a brief heat treatment. 
We intend to use Such rapid and Simple Strategies to develop 
fast protocols for DNA amplification from a variety of 
clinical Specimens. 

Example 9 
0064. Detection of antibiotic resistance genes. The pres 
ence of Specific antibiotic resistance genes which are fre 
quently encountered and clinically relevant is identified 
using the PCR amplification or hybridization protocols 
described in previous Sections. Specific oligonucleotides 
used as a basis for the DNA-based tests are selected from the 
antibiotic resistance gene Sequences. These tests can be 
performed either directly from clinical Specimens or from a 
bacterial colony and should complement diagnostic tests for 
Specific bacterial identification. 

Example 10 
0065 Same as examples 7 and 8 except that assays were 
performed by multiplex PCR (i.e. using several pairs of 
primers in a single PCR reaction) to (i) reach an ubiquity of 
100% for the specific target pathogen or (ii) to detect 
Simultaneously Several Species of bacterial pathogens. 
0066 For example, the detection of Escherichia coli 
requires three pairs of PCR primers to assure a ubiquity of 
100%. Therefore, a multiplex PCR assay (using the “hot 
start” protocol (Example 7)) with those three primer pairs 
was developed. This Strategy was also used for the other 
bacterial pathogens for which more than one primer pair was 
required to reach an ubiquity of 100%. 
0067 Multiplex PCR assays could also be used to (i) 
detect Simultaneously Several bacterial Species or, alterna 
tively, (ii) to simultaneously identify the bacterial pathogen 
and detect Specific antibiotic resistance genes either directly 
from a clinical Specimen or from a bacterial colony. 
0068 For these applications, amplicon detection methods 
should be adapted to differentiate the various amplicons 
produced. Standard agarose gel electrophoresis could be 
used because it discriminates the amplicons based on their 
sizes. Another useful Strategy for this purpose would be 
detection using a variety of fluorochromes emitting at dif 
ferent wavelengths which are each coupled with a specific 
oligonucleotide linked to a fluorescence quencher which is 
degraded during amplification to release the fluorochrome 
(e.g. TaqMan"M, Perkin Elmer). 

Example 11 
0069 Detection of amplification Products. The person 
skilled in the art will appreciate that alternatives other than 
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Standard agarose gel electrophoresis (Example 7) may be 
used for the revelation of amplification products. Such 
methods may be based on the detection of fluorescence after 
amplification (e.g. AmplisensorT.M., Biotronics; TaqManTM) 
or other labels such as biotin (SHARP SignalTM system, 
Digene Diagnostics). These methods are quantitative and 
easily automated. One of the amplification primerS or an 
internal oligonucleotide probe Specific to the amplicon(s) 
derived from the Species-specific fragment probes is coupled 
with the fluorochrome or with any other label. Methods 
based on the detection of fluorescence are particularly 
Suitable for diagnostic tests since they are rapid and flexible 
as fluorochromes emitting different wavelengths are avail 
able (Perkin Elmer). 

Example 12 
0070 Species-specific, universal and antibiotic resistance 
gene amplification primers can be used in other rapid 
amplification procedures Such as the ligase chain reaction 
(LCR), transcription-based amplification Systems (TAS), 
Self-sustained sequence replication (3SR), nucleic acid 
Sequence-based amplification (NASBA), Strand displace 
ment amplification (SDA) and branched DNA (bDNA) or 
any other methods to increase the Sensitivity of the test. 
Amplifications can be performed from an isolated bacterial 
colony or directly from clinical Specimens. The Scope of this 
invention is therefore not limited to the use of PCR but 
rather includes the use of any procedures to specifically 
identify bacterial DNA and which may be used to increase 
rapidity and Sensitivity of the tests. 

Example 13 
0071. A test kit would contain sets of probes specific for 
each bacterium as well as a Set of universal probes. The kit 
is provided in the form of test components, consisting of the 
set of universal probes labeled with non-radioactive labels as 
well as labeled specific probes for the detection of each 
bacterium of interest in Specific clinical Samples. The kit will 
also include test reagents necessary to perform the pre 
hybridization, hybridization, Washing StepS and hybrid 
detection. Finally, test components for the detection of 
known antibiotic resistance genes (or derivatives therefrom) 
will be included. Of course, the kit will include standard 
Samples to be used as negative and positive controls for each 
hybridization test. 

0.072 Components to be included in the kits will be 
adapted to each specimen type and to detect pathogens 
commonly encountered in that type of Specimen. Reagents 
for the universal detection of bacteria will also be included. 
Based on the sites of infection, the following kits for the 
Specific detection of pathogens may be developed: 

0073. A kit for the universal detection of bacterial 
pathogens from most clinical Specimens which con 
tains Sets of probes Specific for highly conserved 
regions of the bacterial genomes. 

0074 Akit for the detection of bacterial pathogens 
retrieved from urine Samples, which contains eight 
Specific test components (sets of probes for the 
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detection of Escherichia coli, Enterococcus faecalis, 
Klebsiella pneumoniae, Proteus mirabilis, 
Pseudomonas aeruginosa, StaphylococcuS 
Saprophyticus, StaphylococcuS aureus and Staphylo 
coccus epidermidis). 

0075. A kit for the detection of respiratory patho 
gens which contains Seven Specific test components 
(Sets of probes for detecting StreptococcuS pneumo 
niae, Moraxella catarrhalis, Haemophilus influen 
zae, Klebsiella pneumoniae, Pseudomonas aerugi 
nosa, StreptococcuS pyogenes and StaphylococcuS 
aureus). 

0076 A kit for the detection of pathogens retrieved 
from blood Samples, which contains eleven Specific 
test components (sets of probes for the detection of 
StreptococcuS pneumoniae, Moraxella catarrhalis, 
Haemophilus influenzae, Proteus mirabilis, Kleb 
Siella pneumoniae, Pseudomonas aeruginosa, 
Escherichia coli, Enterococcus faecalis, Staphylo 
coccuS aureus, StreptococcuS pyogenes and Staphy 
lococcuS epidermidis). 

0077. A kit for the detection of pathogens causing 
meningitis, which contains four specific test compo 
nents (sets of probes for the detection of Haemophi 
lus influenzae, StreptococcuS pneumoniae, Escheri 
chia coli and Pseudomonas aeruginosa). 

0078. A kit for the detection of clinically important 
antibiotic resistance genes which contains Sets of 
probes for the Specific detection of at least one of the 
19 following genes associated with bacterial resis 
tance : blate, blast, blash, aadB, aacC1, aacC2, 
aacC3, aacA4, mecA, VanA, VanH, VanX, SatA, 
aacA-aphD, Vat, Vga, msrA, Sul and int. 

0079. Other kits adapted for the detection of patho 
gens from Skin, abdominal wound or any other 
clinically relevant kits will be developed. 

Example 14 
0080 Same as example 13 except that the test kits 
contain all reagents and controls to perform DNA amplifi 
cation assayS. Diagnostic kits will be adapted for amplifi 
cation by PCR (or other amplification methods) performed 
directly either from clinical Specimens or from a bacterial 
colony. Components required for universal bacterial detec 
tion, bacterial identification and antibiotic resistance genes 
detection will be included. 

0081 Amplification assays could be performed either in 
tubes or in microtitration plates having multiple wells. For 
assays in plates, the Wells will be coated with the Specific 
amplification primers and control DNAS and the detection of 
amplification products will be automated. Reagents and 
amplification primers for universal bacterial detection will 
be included in kits for tests performed directly from clinical 
Specimens. Components required for bacterial identification 
and antibiotic resistance gene detection will be included in 
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kits for testing directly from colonies as well as in kits for 
testing directly from clinical Specimens. 

0082 The kits will be adapted for use with each type of 
Specimen as described in example 13 for hybridization 
based diagnostic kits. 

Example 15 

0.083. It is understood that the use of the probes and 
amplification primerS described in this invention for bacte 
rial detection and identification is not limited to clinical 
microbiology applications. In fact, we feel that other Sectors 
could also benefit from these new technologies. For 
example, these tests could be used by industries for quality 
control of food, water, pharmaceutical products or other 
products requiring microbiological control. These tests 
could also be applied to detect and identify bacteria in 
biological Samples from organisms other than humans (e.g. 
other primates, mammals, farm animals and live Stocks). 
These diagnostic tools could also be very useful for research 
purposes including clinical trials and epidemiological Stud 
ies. 

TABLE 1. 

Distribution of urinary isolates from positive urine samples 
(2107 CFU/L) at the Centre Hospitalier 
de l'Universite Laval (CHUL) for the 

1992-1994 period. 

% of isolates 

Nov 92 April 93 July 93 Jan 94 
Organisms n = 267 n = 265 n = 238 n = 281 

Escherichia coli 53.2 51.7 53.8 54.1 
Enterococcus faecalis 13.8 12.4 11.7 11.4 
Klebsiella pneumoniae 6.4 6.4 5.5 5.3 
Staphylococcus epidermidis 7.1 7.9 3.0 6.4 
Proteus mirabilis 2.6 3.4 3.8 2.5 
Pseudomonas aeruginosa 3.7 3.0 5.0 2.9 
StaphylococcuS Saprophyticus 3.0 1.9 5.4 1.4 
Others 10.2 13.3 11.8 16.O 

n = total number of isolates for the indicated month. 
See table 2. 

0084) 

TABLE 2 

Distribution of uncommon urinary isolates from positive urine 
samples (2107 CFU/L) at the Centre Hospitalier de 
I'Universite Laval (CHUL) for the 1992-1994 period. 

% of isolates 

Organisms' Nov 92 April 93 July 93 Jan 94 

Staphylococcus aureus 0.4 1.1 1.3 1.4 
Staphylococcus spp. 2.2 4.9 1.7 6.O 
Micrococcus spp. O.O O.O 0.4 O.7 
Enterococcus faecium 0.4 0.4 1.3 1.4 
Citrobacter spp. 1.4 O.8 0.4 O.7 
Enterobacter spp. 1.5 1.1 1.3 1.4 
Klebsiella Oxytoca 1.1 1.5 2.5 18 
Serratia spp. O.8 O.O 0.5 O.O 
Proteus spp. 0.4 0.4 O.O 1.1 
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TABLE 2-continued 

Distribution of uncommon urinary isolates from positive urine 
samples (2107 CFU/L) at the Centre Hospitalier de 
I'Université Laval (CHUL) for the 1992–1994 period. 

% of isolates 

Organisms' Nov 92 April 93 July 93 Jan 94 

Morganella and Providencia 0.4 O.8 0.4 O.O 

Hafnia alvei O.8 O.O O.O O.O 

NFB' (Stenotrophomonas, O.O 0.4 1.3 1.1 

Acinetobacter) 
Candida spp. O.8 1.9 O.7 0.4 

Uncommon urinary isolates are those identified as “Others' in Table 1. 
PNFB: non fermentative bacilli. 

0085 

TABLE 3 

Distribution of positive (bacterial count 2107 CFU/L) 
and negative (bacterial count <10 CFU/L) urine specimens tested 

at the Centre Hospitalier de l'Université Laval (CHUL) for 
the 1992–1994 period. 

Number of isolates (%) 

Specimens Nov 92 April 93 July 93 Jan 94 

received: 1383(100) 1338(100) 1139(100) 1345(100) 
positive: 267(19.3) 265(19.8) 238(20.9) 281 (20.9) 
negative: 1116(80.7) 1073(80.2) 901(79.1) 1064(79.1) 

Based on standard diagnostic methods, the minimal number of bacterial 
pathogens in urine samples to indicate an urinary tract infection is nor 
mally 107 CFU/L. 

0086) 

TABLE 4 

Distribution of positive and negative clinical specimens tested 
in the Microbiology Laboratory of the CHUL. 

No. of % of % of 
Clinical samples positive negative 
specimens' tested specimens specimens 

Urine 17,981 19.4 80.6 
Haemoculture? marrow 10,010 6.9 93.1 
Sputum 1266 68.4 31.6 
Superficial pus 1,136 72.3 27.7 
Cerebrospinal fluid 553 1.O 99.0 
Synovial fluid-articular 523 2.7 97.3 
Bronch./Trach./Amyg./Throat 502 56.6 43.4 
Deep pus 473 56.8 43.2 
Ears 289 47.1 52.9 
Pleural and pericardial fluid 132 1.O 99.0 
Peritonial fluid 101 28.6 71.4 

Specimens tested from February 1994 to January 1995. 
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0087 

10 

TABLE 5 

Bacterial species (66) used for testing the specificity of DNA fragment 
probes, oligonucleotide probes and PCR primers. 

Bacterial species 
Gram negative: 

Proteus mirabilis 
Klebsiella pneumoniae 
Pseudomonas aeruginosa 
Escherichia coli 
Moraxella catarrhais 
Proteus vulgaris 
Morganella morgani 
Enterobacter cloacae 
Providencia Stuartii 
Providencia species 
Enterobacter agglomerans 
Providencia rettgeri 
Neisseria mucosa 
Providencia alcalifaciens 
Providencia rustigiani 
Burkholderia cepacia 
Enterobacter aerogenes 
Stenotrophomonas maltophilia 
Pseudomonas fluorescens 
Conannonas acidovOranS 
Pseudomonas putida 
Haemophilus influenzae 
Haemophilus parainfluenzae 
Bordetella pertussis 
Haemophilus parahaenolyticus 
Haemophilus haemolyticus 
Haemophilus aegyptius 
Kingeila indologenes 
Moraxella atlantae 
Neisseria caviae 

Neisseria Subflava 
Moraxella urethralis 
Shigella Sonnei 
Shigella flexneri 
Klebsiella Oxytoca 
Serratia narceScens 
Salmonella typhimurium 
Yersinia enterocolitica 
Acinetobacter calcoaceticus 
Acinetobacter twofi 
Hafinia alvei 
Citrobacter diversus 
Citrobacter freundii 
Salmonella species 

Number of 
strains 
tested 

: 

Bacterial species 
Gram positive: 

StreptococcuS pneumoniae 
StreptococcuS Saivarius 
Streptococcus viridans 
Streptococcus pyogenes 
Staphylococcus aureus 
Staphylococcus epidermidis 
StaphylococcuS Saprophyticus 
Micrococcus species 
Corynebacterium species 
Streptococcus groupe B 
Staphylococcus Sinitians 
Staphylococcus iudgunensis 
Staphylococcus capitis 
Staphylococcus haemolyticus 
Staphylococcus hominis 
Enterococcus faecalis 
Enterococcus faecium 
Staphylococcus warneri 
EnterococcuS durans 
Streptococcus bovis 
Diphteroids 
Lactobacilius acidophilus 

Number of 
strains 
tested 

0088) 

TABLE 6 

Species-specific DNA fragment and oligonucleotide probes for hybridization. 

Number of fragment probes" Number of oligonucleotide probes 

Organisms' Tested Specific Ubiquitous Synthesized Specific 

E. coli 2O 12 
E. coli 14 2 2e 
K. pneumoniae' 15 1. 
K. pneumoniae 33 3 3 18 12 
P. mirabilis 3 3 
P. mirabilis 14 3 3e 15 8 
P. aeruginosa' 26 13 
P. aeruginosa 6 2 2e 6 O 

Ubiquitous 
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TABLE 6-continued 

Species-specific DNA fragment and oligonucleotide probes for hybridization. 

Number of fragment probes' Number of oligonucleotide probes 

Organisms' Tested Specific Ubiquitous Synthesized Specific Ubiquitous 

S. Saprophyticus 7 4 4 2O 9 7 
H. influenzae' 16 2 2 
H. influenzae 1. 1. 1. 2O 1. 1. 
S. pneumoniae' 6 1. 1. 
S. pneumoniae 19 2 2 4 1. 1. 
M. catarrhais 2 2 2 9 8 8 
S. epidermidis 62 1. 1. 
S. aureus 3O 1. 1. 
Universal probes' 

"No DNA fragment or oligonucleotide probes were tested for E. faecalis and S. pyogenes. 
Sizes of DNA fragments range from 0.25 to 5.0 kbp. 
A specific probe was considered ubiquitous when at least 80% of isolates of the target spe 
cies (approximately 80 isolates) were recognized by each specific probe. When 2 or more 
Robes are combined, 100% of the isolates are recognized. 
These sequences were selected from data banks. 
Ubiquity tested with approximately 10 isolates of the target species. 
A majority of probes (8/9) do not discriminate E. coli and Shigella spp. 
Ubiquity tests with a pool of the 7 probes detected all 66 bacterial species listed in Table 

5. 

0089) 

TABLE 7 

PCR amplification for bacterial pathogens commonly encountered in 
urine, Sputum, blood, cerebroSpinal fluid and other specimens. 

Primer pair Amplicon DNA amplification 

Organism # (SEQ ID NO) size (bp) Ubiquity from colonies from specimens' 
E. coli le (55-56) O7 75/80 -- -- 

2 (46–47) 297 77/80 -- -- 
3 (42-43) O2 78/8O -- -- 
4 (131-132) 34 73/8O -- -- 
+ 3 + 4 80/8O -- -- 

Elfaecalis e (38–39) 2OO 71/8O -- -- 
2 (40-41) 21 79/80 -- -- 
+ 2 80/8O -- -- 

K. pneumoniae (67–68) 98 76/8O -- -- 
2 (61-62) 43 67/8O -- -- 
3 (135-136) 48 78/8O -- N.T. 
4 (137-138) 16 69/80 -- N.T. 
+ 2 + 3 80/8O -- N.T. 

P. mirabilis (74–75) 67 73/8O -- N.T. 
2 (133-134) 23 80/8O -- N.T. 

P. aeruginosa (83–84) 39 79/80 -- N.T. 
2 (85-86) 223 80/8O -- N.T. 

S. Saprophyticus (98-99) 26 79/80 -- -- 
2 (139–140) 90 80/8O -- N.T. 

M. catarrhais (112-113) 57 79/80 -- N.T. 
2 (118-119) 18 80/8O -- N.T. 
3 (160–119) 37 80/8O -- N.T. 

H. influenzae (154-155) 217 80/8O -- N.T. 
S. pneumoniae e (156–157) 34 80/8O -- N.T. 

2 (158-159) 97 74/8O -- N.T. 
3 (78–79) 75 67/8O -- N.T. 

S. epidermidis (147-148) 75 80/8O -- N.T. 
2 (145-146) 25 80/8O -- N.T. 

S. aureus (152-153) O8 80/8O -- N.T. 
2 (149–150) 51 80/8O -- N.T. 
3 (149–151) 76 80/8O -- N.T. 

S. pyogenes (141-142) 213 80/8O -- N.T. 
2 (143–144) 57 24/24 -- N.T. 

Universal (126-127) 241 194/1958 -- -- 

See notes on next page 
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0090) a All primer pairs are specific in PCR assays 
since no amplification was observed with DNA from 66 
different species of both Gram positive and Gram 
negative bacteria other than the Species of interest 
(Table 5). 

0091 b The ubiquity was normally tested on 80 strains 
of the Species of interest. All retained primer pairs 
amplified at least 90% of the isolates. When combina 
tions of primers were used, an ubiquity of 100% was 
reached. 

0092 c For all primer pairs and multiplex combina 
tions, PCR amplifications directly performed from a 
bacterial colony were 100% species-specific. 

0093 d PCR assays performed directly from urine 
Specimens. 

0094) e Primer 
Sequences. Primer pairs with no “e 

Feb. 24, 2005 

pairs derived from data bank 

Our Species-specific fragments. 
are derived from 

0095 f For S. pyogenes, primer pair #1 is specific for 
Group A Streptococci (GAS). Primer pair #2 is specific 
for the GAS-producing exotoxin A gene (SpeA). 

0096 g Ubiquity tested on 195 isolates from 23 species 
representative of bacterial pathogens commonly 
encountered in clinical Specimens. 

0097 h Optimizations are in progress to eliminate 
non-specific amplification observed with Some bacte 
rial Species other than the target Species. 

0098) N.T.: not tested. 

TABLE 8 

Selected antibiotic resistance genes for diagnostic purposes. 

Genes 

(bla) TEM-1 

(bla) ROB-1 
(bla) SHV-1 

aadB, aacC1, aacC2, 
aacC3, aacA4 
mecA 
van H, van A, vanX 
SatA 
aacA-aphD 
wat 
Vga 
msrA 
Int and Sul 
conserved sequences 

Antibiotics 

B-lactams 

B-lactams 
B-lactams 

Aminoglycosides 

B-lactams 
Vancomycin 
Macrollides 
Aminoglycosides 
Macrollides 
Macrollides 
Erythromycin 
f-lactams, trimethoprim, 

Bacteria 

Enterobacteriaceae, 
Pseudomonadaceae, 
Haemophilus, Neisseria 
Haemophilus, Pasteurella 
Klebsiella and other 
Enterobacteriaceae 
Enterobacteriaceae, 
Pseudomonadaceae 
Staphylococci 
Enterococci 
Enterococci 
Enterococci, Staphylococci 
Staphylococci 
Staphylococci 
Staphylococci 
Enterobacteriaceae, 

aminoglycosides, antiseptic, Pseudomonadaceae 
chloramphenicol 

SEO ID NO 

61 

62 
63 

64, 165,166 
67, 168 
69 
70 
73 
74 
75 
76 
77 
71, 172 

Bacteria having high incidence for the specified antibiotic resistance genes. The presence in other 
bacteria is not excluded. 

0099) 

Annex I: Specific and ubiquitous oligonucleotides probes 
for hybridization 

SEQ ID NO Nucleotide Sequence 

Originating DNA fragment 

SEQ ID NO Nucleotide position 

Bacterial species: Escherichia coli 

44 5'-CAC CCG CTT GCG 

45 5'-CGT TTG TGG AT 

48 5'-TGA AGC ACT GGC 

49 5'-GAT GTA CAG GAT 

50 5'-TAG CGA AGG CGT 

51 5'-GCA ACC CGA ACT 

52 5'-ATA CAC AAG GGT 

TGG CAA GCT, GCC. C. 

CCA GT CCA TCC G 

CGA. AAT, GCT. GCG T 

TCG TG AAG GCT. T. 

AGC AGA. AAC TAA C 

CAA CGC CGG ATT T. 

CGC ATC TGC GGC. C. 

5a 213-237 

5a 489-51.3 

6a 759-783 

6a 898-922 

7a 1264-1288 

7a. 1227-1251 

7a. 1313-1337 
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- continued 

Annex I: Specific and ubiquitous oligonucleotides probes 
for hybridization 

SEQ ID NO Nucleotide 

53 

54 

7 Ob 

71. 

72b 

73 

GTA 

TTC 

TTC 

AGG 

TGA 

ATC 

Originating DNA fragment 

Sequence 

TGC ATT GCA GAC CTT, GTG GC 7a 

ACT GGA TAT CGC GCT TOGG G 7a. 

Bacterial species: Proteus mirabilis 

ACT GAC TTT GCG ATG TTT C 12 

ATG GCA TGC ACT AGA AAA. T. 12 

TTA GGT TTC GCT. AAA ATC TTA TTA 12 

CTC ATT TTA TTA ATC ACA TGA CCA 12 

Sequences from data banks 
These sequences are from the opposite DNA strand of the sequences given in the 
Sequence listing 

01.00 

SEQ ID NO Nucleotide position 

111-136 

373-397 

23-47 

53-77 

80-109 

17 4-2O3 

Annex I: Specific and ubiquitous oligonucleotides probes 
for hybridization 

SEQ ID NO Nucleotide 

76 

77 

80b 

81 

82 

57 

58 

59b 

60 

63b 

64 

65 

66 

69 

CCT 

ATT 

AGT 

AGA 

TTG 

ATA 

GAA 

GAG 

GAT 

AAA 

ATC 

CCT 

GAA 

Originating DNA fragment 

Sequence 

Bacterial species: Proteus mirabilis 

TTA GCA TTA ATT GGT GT TAT AGT 13 

GCA GAT ACC TTA AAT GTC TTG GGC 13 

GAT GAT TIC ACT GAC. TCC C 14 

CAG TGA TGG. TGA. GGA CAC A 15a 

TCA TGC GT G TGT, GAA AAT 15a 

Bacterial species: Klebsiella pneumoniae 

TCG TTC AGG GGT TTC AC 8 

TTC ACA CCC TAC GCA GCC. A 9 

AAT, GCC GGA, AGA. GGT ATA CG 9 

CTG CAG ACC GGT AAA ACT CA 9 

GGA TAT TCT TAA CGA AGG GC 10 

CTG TTG. AGC CGC CTG GA 10 

GCC CCT CAT CTG CTA CT 10 

TCG TTA AGA ATA TCC ATC AC 10 

GAT GCT, GCA CCG GTT GTT G 11a 

Sequences from data banks 
These sequences are from the opposite DNA strand of the sequences given in the 
Sequence listing 

SEQ ID NO Nucleotide position 

24 6-275 

291-320 

18-42 

1185-1209 

1224-1230 

45-67 

161-185 

203-228 

233-258 

250-275 

201-223 

77-99 

249-274 

296-320 
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01.01 

Annex I: Specific and ubiquitous oligonucleotides probes 
for hybridization 

Originating DNA fragment 

SEQ ID NO Nucleotide Sequence SEQ ID NO Nucleotide position 

Bacterial species: Pseudomonas aeruginosa 

87 5'-AAT, GCG GCT GTA CCT CGG CGC TGG T 18 2985-3009 

88 5'-GGC GGA. GGG CCA GTT GCA CCT GCC. A. 18 2929-295.3 

89 5'-AGC CCT GCT CCT CGG CAG CCT CTG C. 18 2821-28 45 

90 5'-TGG CTT, TTG CAA CCG CGT TCA GGT T 18 1079-1103 

91 5'-GCG CCC GCG AGG GCA TGC TTC GAT G. 19 705-729 

92 5'-ACC TGG GCG CCA ACT ACA AGT TCT A 19 668-692 

93 5'-GGC TAC GCT GCC GGG CTG CAG GCC G 19 5 O5-529 

94 5'-CCG ATC TAG ACC ATC GAG ATG GGC G20 1211-1235 

95 5'-GAG CGC GGC TAT GTG TTC GTC GGC T20 21.11-2135 

Bacterial species: Streptococcus pneumoniae 

120 5-TCT GTG CTA GAG ACT GCC CCA TTT C 30 423-4 47 

121 5'-CGA TGT. CTT GATTGA GCA. GGG TTA. T 31 1198-1222 

Sequences from data banks 
'These sequences are from the opposite DNA strand of the sequences given in 
the Sequence listing 

0102) 

Annex I: Specific and ubiquitous oligonucleotides probes 
for hybridization 

Originating DNA fragment 

SEQ ID NO Nucleotide Sequence SEQ ID NO Nucleotide position 

Bacterial species: Staphylococcus saprophyticus 

96 5'-CGT TTT TAC CCT TAC CTT, TTC GTA CTA CC 21 45-73 

97 b 5'-TCA GGC AGA. GGT AGT ACG AAA AGG TAA. GGG 21 53-82 

OO 5'-CAC CAA GTT TGA CAC GTG AAG ATT CAT 22 89-115 

O1b 5'-ATG AGT GAA. GCG GAG TCA GAT TAT GTG CAG 23 105-134 

O2 5'-CGC TCA TTA CGT ACA GTG ACA ATC G 24 20-44 

O3 5'-CTG GTT AGC TTG ACT CTT. AAC AAT. CTT GTC 24 61-90 

O4 5'-GAC GCG ATT GTC ACT GTA CGT AAT GAG CGA 24 19-48 

Bacterial species: Moraxella catarrhalis 

O8 5'-GCC CCA AAA CAA TGA AAC ATA TGG T-3' 28 81-105 

O9 5'-CTG CAG ATT TTG GAA TCA. TAT CGC C-3' 28 126-130 

10 5'-TGG TTT GAC CAG TAT TTA ACG CCA T-3' 28 165-189 
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Annex I: Specific and ubiquitous oligonucleotides probes 
for hybridization 

SEQ ID NO Nucleotide 

111 5'-CAA CGG 

114 5'-TTA CAA 

115 5'-GTA CAA 

116 5'-CAA TCT 

117 5'-GCT ACT 

Sequence 

CAC CTG ATG 

CCT GCA CCA 

ACA AGC CGT 

GCG TGT, GTG 

TTG TCA GCT 

Sequences from data banks 
These sequences are from the opposite DNA strand of 
Sequence listing 

0103) 

SEQ ID NO 

Bacterial species: 

105 

106 

107 b 

25b 

28b 

29 

TAC 

CAA 

CAG 

CGT 

TTA 

CTT GTA C-3' 

GTC ATC A-3' 

CGA CTT A-3' 

TCA CT-3' 

GCC ATT CA-3' 

Annex I: 

Specific and ubiquitous oligonucleotides probes 
for hybridization 

Nucleotide sequence 

Haemophilus influenzae 

5'-GCG TCA GAA AAA GTA 

5'-AGC GGC. TCT ATC 

5'-GAA ACG TGAACT 

Universal probes 

- ATC CCA CCT 

-ACG TCA AGT 

-GTG. TGA, CGG 

-GAG TTG CAG 

-CCC TAT ACA 

-GGG GGG ACC 

CGT CCA CTT 

Sequences from data banks 

TAG 

CAT 

ACT 

TCA 

ATC 

TCG 

TTG 

CCC 

CAT 

CCA 

CCT 

CTC 

GGC 

TAA 

CTC 

GCT 

GGC 

ATC 

CAA 

TTG 

GAA 

TGA 

TAT 

CCT 

ACA 

CGG 

GGT 

CAG 

ATG 

CAC 

ATA 

TCC 

TAC 

AGG 

ACT 

TTA 

TAA 

AGT 

Originating DNA fragment 

SEQ ID NO Nucleotide position 

28 232-256 

29 97-121 

29 139-163 

29 18-200 

29 287-312 

the sequences given in the 

Originating DNA 
fragment 

SEQ ID Nucleotide 
NO position 

AAA G 25 138-165 

A. 26a 770-794 

A. 27 a 5184-5208 

A. 

GAG TAG G 

ACG. A. 

GCA GAG AG 

ATA. C. 

GCT, GTG TT 

These sequences are from the opposite DNA strand of the sequences given in the 
Sequence listing 
Universal probes were derived from 16S or 23S ribosomal RNA gene sequences not 
included in the Sequence listing 
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01.04] 

Annex II: Specific and ubiquitous primers for DNA amplification 

Originating DNA fragment 

SEQ ID NO Nucleotide Sequence SEQ ID NO Nucleotide position 

Bacterial species: Escherichia coli 

42 5'-GCT, TTC CAG CGT CAT ATT G 4 177-195 

43 5'-GAT CTC GAC AAA ATG GTG. A 4 260-278 

46 5-TCA CCC GCT TGC GTG. GC 5a 212-228 

47b 5'-GGA ACT GGA ATC CAC AAA C 5 490-508 

55 5'-GCA ACC CGA ACT CAA CGC C 7 1227-1245 

56 5'-GCA GAT GCG ACC CTT GTG T 7 1315-1333 

131 5'-CAG GAG TAC GGT GAT TTT TA 3 60-79 

132 5'-ATT. TCT GGT TTG GTC ATA CA 3 174-193 

Bacterial species: Enterococcus faecalis 

38 5'-GCA ATA CAG GGA AAA ATG TC 1 69-88 

39b 5'-CTT CAT CAA ACA ATT. AAC TC 1 249-268 

40 5'-GAA CAG AAG AAG CCA AAA AA 2. 569-588 

41b 5'-GCA ATC CCAAAT AAT ACG GT 2. 670-689 

Sequences from data banks 
These sequences are from the opposite DNA strand of the sequences 

given in the Sequence listing 

01.05 

Annex II: Specific and ubiquitous primers for DNA amplification 

Originating DNA fragment 

SEQ ID NO Nucleotide Sequence SEQ ID NO Nucleotide position 

Bacterial species: Klebsiella pneumoniae 

61 5'-GAC AGT CAG TTC GTC AGC C 9 37-55 

62b 5'-CGT AGG GTG. TGA, ATA TCG C 9 161-179 

67 5-TCG CCC CTC ATC GC TAC T 10 81-99 

68b 5'-GAT CGT GAT GGA TAT TCT T 10 260-278 

135 5'-GCA. GCG TGG TGT CGT TCA 8 40-57 

136 5'-AGC TGG CAA CGG CTG GTC 8 170-187 

137 5'-ATT CAC ACC CTA CGC AGC CA 9 166-185 

138b 5'-ATC CGG CAG CAT CTC TTT GT 9 262-281 

Bacterial species: Proteus mirabilis 

74 5'-GAA ACA TCG CAA AGT CAG T 12 23-41 

75b 5'-ATA AAA TGA GGA TCA AGT TC 12 170-189 
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-continued 

Annex II: Specific and ubiquitous primers for DNA amplification 

Originating DNA fragment 

SEQ ID NO Nucleotide Sequence SEQ ID NO Nucleotide position 

133 5'-CGG GAG TCA GTG AAA TCA TC 14 17-36 

134 5'-CTA AAA TCG CCA CAC CTC TT 14 120-139 

Sequences from data banks 
These sequences are from the opposite DNA strand of the sequences 
given in the Sequence listing 

01.06) 

Annex II: Specific and ubiquitous primers for DNA amplification 

Originating DNA fragment 

SEQ ID NO Nucleotide Sequence SEQ ID NO Nucleotide position 

Bacterial species: Staphylococcus saprophyticus 

98 5'-CGT TTT TAC CCT TAC CTT, TTC GTA CT 21 45-70 

99b 5'-ATC GAT CAT CAC ATT CCA TTT GT TTT A 21 143-170 

139 5'-CTG GTT AGC TTG ACT CTT. AAC AAT. C. 24 61-85 

140 5'-TCT TAA CGA TAG AAT GGA GCA ACT G 24 226-250 

Bacterial species: Pseudomonas aeruginosa 

83 5'-CGA. GCG GGT GGT GTT CAT C 16a 554-572 

84b 5'-CAA GTC GTG. GTG GGA. GGG A 16a 674-692 

85 5'-TCG CTG TTC ATC AAG ACC C 17 a 1423-1 441 

86b 5'-CCG. AGA ACC AGA CTT CAT C 17 a 1627-1645 

Bacterial species: Moraxella cat arrhalis 

112 5'-GGC ACC TGA TGT ACC TTG 28 235-252 

113b 5'-AAC AGC TCA CAC GCA TT 28 375-391 

118 5'-TGT TTT GAG CTT TTT ATT TTT TGA 29 41-64 

119 5'-CGC TGA CGG CTT GTT TGT ACC A 29 137-158 

160 5'-GCT CAA ATC AGG GTC AGC 29 22-39 

11.9b 5'-CGC TGA CGG CTT GTT TGT ACG. A 29 137-158 

Sequences from data banks 
These sequences are from the opposite DNA strand of the sequences given in the 
Sequence listing 
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01.07 

Annex II: Specific and ubiquitous primers for DNA amplification 

Originating DNA fragment 

SEQ ID NO Nucleotide Sequence SEQ ID NO Nucleotide position 

Bacterial species: Staphylococcus epidermidis 

45 5'-ATC AAA AAG TTG GCG AAC CTT, TTC A 36 21-45 

46 5'-CAA AAG AGC GTG GAG AAA AGT ATC A 36 121-145 

47 5-TCT CTT, TTA ATT CA TCT, TCA ATT CCA TAG 36 4 48-477 

48 5'-AAA CAC AAT TAC AGT CTG GTT ATC CAT ATC 36 593-622 

Bacterial species: Staphylococcus aureus 

49 5'-CTT CAT TTT ACG. GTG ACT TCT TAG AAG ATT 37 409-438 

50 5-TCA ACT GTA GCT. TCT, TTA TCC ATA CGT TGA 37 288-317 

49 5'-CTT CAT TTT ACG. GTG ACT TCT TAG AAG ATT 37 409-438 

51 5'-ATA TTT TAG CTT, TTC AGT, TTC TAT ATC AAC 37 263-292 

52 5'-AAT, CTT TGT CGG TAC ACG ATA TTC TTC ACG 37 5-34 

53b 5'-CGT AAT GAG ATT TCA GTA GAT AAT ACA ACA 37 83-112 

Sequences from data banks 
These sequences are from the opposite DNA strand of the sequences given in the 
Sequence listing 

0108) 

Annex II: Specific and ubiquitous primers for DNA amplification 

Originating DNA fragment 

SEQ ID NO Nucleotide Sequence SEQ ID NO Nucleotide position 

Bacterial species: Haemophilus influenzae 

154 5'-TTT AAC GAT CCT TTT ACT CCT TTT G. 27a 504-5 098 

155b 5'-ACT GCT GTT GTA AAG AGG TTA AAA. T 27 5266-5290 

Bacterial species: Streptococcus pneumoniae 

78 5'-AGT AAA ATG AAA TAA GAA CAG GAC AG 34 164-189 

79b 5'-AAA ACA GGA TAG GAG AAC GGG AAA. A 34 314-338 

156 5'-ATT TGG. TGA CGG GTG ACT TT 3 1 a 1401-1420 

157b 5'-GCT GAG GAT TTG TTC TTC TT 31a 1515-1534 

158 5'-GAG CGG TTT CTA TGA TTG TA 35a 1342-1361 

1.59 5'-ATC TTT CCT TTC TTG TTC TT 35a 1519-1538 

Bacterial species: Streptococcus pyogenes 

141 5'-TGA AAA TTC TTG TAA CAG GC 32a 286-305 

142 5'-GGC CAC CAG CTT GCC CAA. TA 32a 49-498 
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-continued 

Annex II: Specific and ubiquitous primers for DNA amplification 

Originating DNA fragment 

SEQ ID NO Nucleotide Sequence 

143 5'-ATA TTT TCT, TTA TGA GGG TG 33a 

144 5'-ATC CTT. AAA TAA AGT TGC CA 33a 

Sequences from data banks 

SEQ ID NO Nucleotide position 

966-985 

1103-1122 

'These sequences are from the opposite DNA strand of the sequences given in 
the Sequence listing 

01.09) 

Annex II: Specific and ubiquitous primers for DNA amplification 

Originating DNA fragment 

SEQ ID NO Nucleotide Sequence SEQ ID NO Nucleotide position 

Universal primers 

126 5'-GGA. GGA AGG TGG GGA TGA CG 

1.27b 5'-ATG GTG. TGA CGG GCG GTG TG 

Sequences from data banks 
These sequences are from the opposite DNA strand of the sequences 

given in the Sequence listing 
Universal primers were derived from the 16S ribosomal 

sequence not included in the Sequence listing 

0110 

Annex ITT 

RNA gene 

Selection of Universal Probes by Alignment of the 
Sequences of Bacterial 16S and 23S Ribosomal RNA Genes. 

Reverse strand of SEQ ID NO: 122 TGGAGCC AGCCGCCTA GGTGGGAT 

1461 1510 
Streptococcus salivarius TGAGGTAACC TTTGGAGCC 

Proteus vulgaris TAGCTTAACC TTCGGGAGGG 

Pseudomonas aeruginosa TAGTCTAACC, GCAAGGGGGA 

Neisseria gonorrhoeae TAGGGTAACC, GCAAGGAGIC 

Streptococcus lactis TTGCCTAACC, GCAAGGAGGG 

AGCCGCCAA 

CGCACCAC 

CGGACCAC 

CGCACCAC 

CGCTCCAA 

GGGGGAAG ATGANNGGGG 

ATC ATGACTGGGG 

GGAGGATC ATGACTGGGG 

GGAGCTC ATGACTGGGG 

GGAAGACCG ATGACNNGGG 

0111 

Annex III. Selection of universal probes by alignment of the 
sequences of bacterial 165 and 23S ribosomal RNA genes. 

SEQ ID NO: 123 ACGTCAAGTC ATCATGGC CCTTACGAGT AGG 

1251 1300 

Haemophilus influenzae GGTNGGGATG ACGTCAAGTC ATCATGGC CCTTACGAGT AGGGCTACAC 
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Annex III. Selection of universal probes by alignment of the 
sequences of bacterial 165 and 23S ribosomal RNA genes. 

Neisseria gonorrhoeae 

Pseudomonas cepacia 

Serratia marces cens 

Escherichia coli 

Proteus vulgaris 

Pseudomonas aeruginosa 

Clostridium perfiringens 

Mycoplasma hominis 

Helicobacter pylori 

Mycoplasma pneumoniae 

0112 

GGTGGGGATG 

GGTNGGGATG 

GGTGGGGATG 

GGTGGGGATG 

GGTGGGGATG 

GGTGGGGATG 

GGTGGGGATG 

GGTGGGGATG 

GGTGGGGACG 

GGAAGGGATG 

ACGTCAAGTC 

ACGTCAAGTC 

ACGTCAAGTC 

ACGTCAAGTC 

ACGTTAAGTC 

ACGTCAAGTC 

ACGTNNAATC 

ACGTCAAATC 

ACGTCAAGTC 

ACGTCAAATC 

CTCATGGC 

CTCATGGC 

ATCATGGC 

ATCATGGC 

GTATCATGGC 

ATCATGGC 

ATCATGCC 

ATCATGCC 

ATCATGGC 

ATCATGCC 

CCTTAGACC 

CCTTAGGGT 

CCTTACGAGT 

CCTTACGACC 

CCTTACGAGT 

CCTTACGGCN 

CNTTATGTGT 

TCTTACGAGT 

CCTTACGCCT 

CCTTATGTCT 

AGGGCTTCAC 

AGGGCTTCAC 

AGGGCTACAC 

AGGGCTACAC 

AGGGCTACAC 

AGGGCTACAC 

AGGGCTACAC 

GGGGCCACAC 

AGGGCTACAC 

AGGGCTGCAA 

Annex III. Selection of universal probes by alignment of the 
sequences of bacterial 16S and 23S ribosomal RNA genes. 

Reverse of the probe SEQ 

Escherichia coli 

Neisseria gonorrhoeae 

Pseudomonas cepacia 

Serratia marces cens 

Proteus vulgaris 

Haemophilus influenzae 

Pseudomonas aeruginosa 

Clostridium perfiringens 

Mycoplasma hominis 

Helicobacter pylori 

Mycoplasma pneumoniae 

0113) 

ID NO 124 

1451 
ACGTTCCCGG 

ACGTCCCNG 

ACGTTCCCGG 

ACGTTCCCGG 

ACGTTCCCGG 

ACGTTCCCGG 

ACGTTCCCGG 

ACGTCCCNG 

ACGTCCGG 

ACGTTCCCGG 

ACGTCCGG 

GCCTTGTACA CACCGCCCGT CACAC 

GCCTTGTACA 

NNCTTGACA 

GTCTTGTACA 

GCCTTGTACA 

GCCTTGTACA 

GCNTTGTACA 

GCCTTGTACA 

GTCTTGTACA 

GTCTTGTACA 

GTCTTGTACT 

GTCTTGTACA 

CACCGCCCGT 

CACCGCCCGT 

CACNGCCCGT 

CACCGCCCGT 

CACCGCCCGT 

CACCGCCCGT 

CACCGCCCGT 

CACCGCNCGT 

CACCGCCCGT 

CACCGCCCGT 

CACCGCCCGT 

1490 
CACACCATGG 

CACACCATGG 

CACACCATGG 

CACACCATGG 

CACACCATGG 

CACACCATGG 

CACACCATGG 

CACACCATGA 

CACACCATGG 

CACACCATGG 

CAAACTATGA 

Annex III. Selection of universal probes by alignment of the 
sequences of bacterial 16S and 23S ribosomal RNA genes. 

Reverse strand of SEQ ID 

Escherichia coli 

Neisseria gonorrhoeae 

NO 125 TCG TAGTCCGGAT TGGAGTCTGC AACTC 

1361 
AAGTGCGTCG TAGTCCGGAT TGGAGTCTGC AACTCGACTC 

14 OO 

AAACCGATCG TAGTCCGGAT TGCACTCTGC AACTCGAGTG 
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-continued 

Annex III. Selection of universal probes by alignment of the 
sequences of bacterial 16S and 23S ribosomal RNA genes. 

Pseudomonas cepacia 

Serratia marces cens 

Proteus vulgaris 

Haemophilus influenzae 

Pseudomonas aeruginosa 

Clostridium perfiringens 

Mycoplasma hominis 

Helicobacter pylori 

Mycoplasma pneumoniae 

0114 

AAACCGATCG 

AAGTATGTCG 

AAGTCTGTCG 

AAGTACGTCT 

AAACCGATCG 

AAACCAGTCT 

AAGCCGATCT 

ACACC, TCT 

AAGTTGGTCT 

TAGTCCGGAT 

TAGTCCGGAT 

TAGTCCGGAT 

AAGTCCGGAT 

TAGTCCGGAT 

CAGTTCGGAT 

CAGTTCGGAT 

CAGTTCGGAT 

CAGTTCGGAT 

TGCACTCTGC AACTCGAGTG 

TGGAGTCTGC AACTCGACTC 

TGGAGTCTGC AACTCGACTC 

TGGAGTCTGC AACTCGACTC 

CGCAGTCTGC AACTCGACTG 

TGTAGGCTGA AACTCGCCTA 

TGGAGTCTGC AATTCGACTC 

TGTAGGCTGC AACTCGCCTG 

TGAGGGCTGC AATTCGTCCT 

Annex III. Selection of universal probes by alignment of the 
sequences of bacterial 16S and 23S ribosomal RNA genes. 

Reverse strand of SEQ ID NO: 128 CT CTCTGCTAAA CCGCAAGGTG ATGTATAGGG 

1991 20 40 
Lactobacillus lactis AAACACAGCT. CTCTGCTAAA CCGCAAGGTG ATGTATAGGG GGTGACGCCT 

Escherichia coli AAACACAGCA CTGTGCAAAC ACGAAAGTGG ACGTATACGG TGTGACGCCT 

Pseudomonas aeruginosa AAACACAGCA CTCTGCAAAC ACGAAAGTGG ACGTATAGGG TGTGACGCCT 

Pseudomonas cepacia AAACACAGCA CTCTGCAAAC ACGAAAGTGG ACGTATAGGG TGTGACGCCT 

Bacillus stearothermophilus AAACACAGGT CTCTGCGAAG TCGTAAGGCG ACGTATAGGG GCTGACACCT 

Micrococcus luteus AAACACAGGT CCATGCGAAG TCGTAAGACG ATGTATATGG ACTGACTCCT 

SEQ ID NO: 129 GGGGGGACC ATCCTCCAAG GCTAAATAC 

481 530 
Escherichia coli TGTCTGAATA TGGGGGGACC ATCCTCCAAG GCTAAATACT CCTGACTGAC 

Pseudomonas aeruginosa TGTCTGAACA, TGGGGGGACC ATCCTCCAAG GCTAAATACT ACTGACTGAC 

Pseudomonas cepacia TGTCTGAAGA TGGGGGGACC ATCCTCCAAG GCTAAATACT CGTGATCGAC 

Lactobacillus lactis AGTTTGAATC CGGGAGGACC ATCTCCCAAC CCTAAATACT CCTTAGTGAC 

Micrococcus luteus CGTGTGAATC TGCCAGGACC ACCTGGTAAG CCTGAATACT ACCTGTTGAC 

0115) 

Annex III. Selection of universal probes by alignment of the 
sequences of bacterial 16S and 23S ribosomal RNA genes. 

Reverse strand of SEQ ID NO : 130 AACACAGCA CTCTGCAAAC ACGAAAGTGG ACG 

1981 2030 

Pseudomonas aeruginosa TGTTTATTAA AAACACAGCA CTCTGCAAAC ACGAAAGTGG ACGTATAGGG 

Feb. 24, 2005 
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Annex III. Selection of universal probes by alignment of the 
sequences of bacterial 16S and 23S ribosomal RNA genes. 

Escherichia coli TGTTTATTAA AAACACAGCA CTGTGCAAAC ACGAAAGTGG ACGTATACGG 

Pseudomonas cepacia TGTTTAATAA AAACACAGCA CTCTGCAAAC ACGAAAGTGG ACGTATAGGG 

Bacillus stearothermophilus TGTTTATCAA AAACACAGGT CTCTGCGAAG TCGTAAGGCG ACGTATAGGG 

Lactobacillus lactis TGTTTATCAA AAACACAGCT. CTCTGCTAAA CCACAAGGTG ATGTATAGGG 

Micrococcus luteus TGTTTATCAA AAACACAGGT CCATGCGAAG TCGTAAGACG ATGTATATGG 

0.116) 

Annex IV. Selection of the universal PCR primers by alignment of the bacterial 
16S ribosomal RNA gene 

SEQ ID NO: 126 GGAGGAA. GGTGGGGATG ACG 

Reverse strand of SEQ ID NO : 127 CA CACCGCCCGT CACACCAT 

1241 1270. . . . . . 1461 1490 
Escherichia coli ACTGGAGGAA. GGTGGGGATG ACGTCAAGTC. . . . . . GCCTTGTACA CACCGCCCGT CACACCATGG 

Neisseria gonorrhoeae GCCGGAGGAA. GGTGGGGATG ACGTCAAGTC . . . . NNCTTGTACA CACCGCCCGT CACACCATGG 

Pseudomonas cepacia ACCGGAGGAA. GGTNGGGATG ACGTCAAGTC. . . . . . GTCTTGTACA CACNGCCCGT CACACCATGG 

Seratia marces cens ACTGGAGGAA. GGTGGGGATG ACGTCAAGTC. . . . . . GCCTTGTACA CACCGCCCGT CACACCATGG 

Proteus vulgaris ACCGGAGGAA. GGTGGGGATG ACGTTAAGTC. . . . . . GCCTTGTACA CACCGCCCGT CACACCATGG 

Haemophilus influenzae ACTGGAGGAA. GGTNGGGATG ACGTCAAGTC. . . . . . GCNTTGTACA CACCGCCCGT CACACCATGG 

Legionella pneumophila ACCGGAGGAA. GGCGGGGATG ACGTCAAGTC. . . . . . GCCTTGTACA CACCGCCCGT CACACCATGG 

Pseudomonas aeruginos ACCGGAGGAA. GGTGGGGATG ACGTCAAGTC. . . . . . GCCTTGTACA CACCGCCCGT CACACCATGG 

Clostridium perfiringens CCAGGAGGAA. GGTGGGGATG ACGTNNAATC . . . . GTCTTGTACA CACCGCNCGT CACACCATGA 

Mycoplasma hominis CTGGGAGGAA. GGTGGGGATG ACGTCAAATC . . . . GTCTTGTACA CACCGCCCGT CACACCATGG 

Helicobacter pylori GGAGGAGGAA. GGTGGGGACG ACGTCAAGTC. . . . . . GTCTTGTACT CACCGCCCGT CACACCATGG 

Mycoplasma pneumoniae ATTGGAGGAA. GGAAGGGATG ACGTCAAATC. . . . . . GTCTTGTACA CACCGCCCGT CAAACTATGA 

0117) 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS : 177 

<210> SEQ ID NO 1 
&2 11s LENGTH 1817 
&212> TYPE DNA 
<213> ORGANISM: Enterococcus faecalis 

<400 SEQUENCE: 1 

acagtaaaaa agttgttaac gaatgaattt gttaacaact tttittgctat gg tattgagt 60 

tatgaggggc aatacaggga aaaatgtcgg citgattalagg aatttagata gtgcc.ggitta 120 
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atcacatttt to atgaatac tittgatataa atctgacaat acagg cagtt gctccattct 240 

atcgittaaga atagggtaat taatag 266 

<210> SEQ ID NO 25 
&2 11s LENGTH 84.5 
&212> TYPE DNA 

<213> ORGANISM: Haemophilus influenzae 

<400 SEQUENCE: 25 

tgttaaattt ctittaacagg gattttgtta tittaaattaa accitattatt ttgtc.gctitc 60 

tittcactgca totactgctt gagttgcttt ttctgaaacc gccitctttca tttcacttgc 120 

tttittctgat gctgcttctt toattitc.gcc tacttitttct gacgctgctt citgttgctga 18O 

tittaattact tctittc.gcat cittccactitt citctgctact ttatttittca cqtctgtag a 240 

aagctgctgt gctttittcct titactitcagt cattgitatta gctgcagoat cittttgtttc 3OO 

tgatgcg act gatgctacag tittgctitcgt atcctcaact ttttgttittg cittcttgctt 360 

atcaaaacaa cct gtcacga citaaagctga accitaaaacc aatgctaatg ttaattittitt 420 

cattatttitc. tccatagaat aatttgattg ttacaaag.cc ctattactitt gatgcagttt 480 

agtttacggg aattitt cata aaaagaaaaa cagtaatagt aaaactttac Ctttctittaa 540 

aaagattact ttataaaaaa acatctaaga tattgattitt taatagatta taaaaaacca 600 

ataaaaattt tatttitttgt aaaaaaaaag aatagitttat tittaaataaa ttacaggaga 660 

tgcttgatgc atcaatattt citgatttatt accatcc cat aataattgag caatagttgc 720 

aggataaaat gatattggat titcgtttitcc atacagttca gcaacaattt citc.ccactaa 78O 

gggcaaatgg gaaacaatta atacagattt aacgc.ccitcg tottttagca cittctaaata 840 

atcaia 845 

<210> SEQ ID NO 26 
&2 11s LENGTH 1598 
&212> TYPE DNA 

<213> ORGANISM: Haemophilus influenzae 

<400 SEQUENCE: 26 

gaatagagtt gcactcaata gattogggct ttata attgc ccagatttitt atttataa.ca 60 

aagg gttcca aatgaaaaaa tittaatcaat citctattagc aactocaatg ttgttggctg 120 

caggtggtgc aaatgcggca gcgtttcaat tdgcggaagt ttctact tca ggtottggto 18O 

gtgccitatgc gggtgaag.cg gogattgcag ataatgcttctgtc.gtggca act aaccoag 240 

citttgatgag tittatttalaa acggcacagt titt.ccacagg togcgttitat attgatticta 3OO 

gaattaatat gaatggtgat gta acttctt atgcticagat aataacaaat cagattggaa 360 

tgaaag caat aaaggacggc ticagottcac agcgtaatgt tottc.ccggit gcttttgtgc 420 

caaatctitta titt.cgttgcg ccagtgaatg ataaatticgc gctgggtgct ggaatgaatg 480 

totaattitcgg totaaaaagt gaatatgacg atagittatga tigctggtgta tittggtggaa 540 

aaactgacitt gagtgctato aacttaaatt taagtggtgc titatcgagta acagaaggitt 600 

tgagcc tagg tittaggggta aatgcggttt atgctaaagc ccaagttgaa cqgaatgctg 660 

gtottattgc ggatagtgtt aaggatalacc aaataacaag cqc actotca acacago aag 720 

alaccattcag agatcttaag aagtatttgc cct citaagga caaatctgtt gtgtc.attac 78O 
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totgcgtgtg tdc gttcact tttacaaatc accatgcacc gctittgacat tdttggtgaa 240 

tittcatgacc atgcacacco titattatatt aactcaaata aaatacgcta citttgtcago 3OO 

tittagccatt cagataatca agtc.gctdtc atcatcagot taacaccittg taccattgac 360 

atagaagtta acgatattaa atacagtgtg gttgaac gat actitt catcc caatgaaatt 420 

tatctactta citcaatttag citctactgat aggcaacago ttatta 466 

<210 SEQ ID NO 30 
&2 11s LENGTH 631 
&212> TYPE DNA 
<213> ORGANISM: Streptococcus pneumoniae 

<400 SEQUENCE: 30 

gatctittgat titt cattgag tattactcitc. tcttgtcact tctittctatt ttaccataaa 60 

gtocagoctt togaagaactt ttact agaag acaaggggct tctgtcticta tittgc catct 120 

tagg catcaa aaaagagggg to atcc.citct ttacgaattic aatgctact a gggitatccala 18O 

atactggttg ttgatgactg. ccaaaatata ggitatctgct ttcaagaggt catctggtoc 240 

aaattcaa.ca tocaatgggg aattittcc to citctoggaaa cccaaaatat toagattgta 3OO 

tittgcc acgg aggtotaatt tactitcagac tittgacctgc ccaag actda ggaattittca 360 

totccacgat agacacattt ttatccaact gaaagacatc alacactatta toaaaagaat 420 

ggtotgtgct agagacitgcc Coatttcata citctggC gag ataac cq agt cagctcCaat 480 

cittittctago actittcttag cqgtotgact tittgaccitta gcaataacag toggtacccc 540 

caaact citta cagtgcataa cc.gcaa.gcac acticgacitcc agattitt cac citgtc.gc.gac 600 

tacaacggta togcaggitat caatc.cctgc t 631 

<210> SEQ ID NO 31 
&2 11s LENGTH 3754 
&212> TYPE DNA 
<213> ORGANISM: Streptococcus pneumoniae 

<400 SEQUENCE: 31 

ccalatattitt gotcagdata gtgttcttitt toagtggtaa cagottgcaa tacttgagca 60 

gaaatggcag atttatcaag gaaaaagtta acgta agg to citgttgc gac aactttittca 120 

aaggcttggc tigttcatttt ttcago cagt to agcc.gcaa to atttgtgg togctttacgt. 18O 

togactitttg caa.gagaaaa agcagggaaa goaatgtc.tc. ccatttctga gtttittaggg 240 

gtttccagta actittaaaat agcct cittgg to caggctat caatgatgct agata attcg 3OO 

ctag caatca attcttttgt attcattaag agctccttitt togg acttittc tactattitta 360 

tdacaattitt aaagaaagaa gaaaaaattt ttgaaatcto citgtttittitt ggtataatat 420 

ggittataaat atagittataa atatagittat aaatatgcac goaa.gaggat tittatgagaa 480 

aaagagat.cg tdatcagtta ataaaaaaaa tatt actoga ggagaaatta agtacacaaa 540 

aagaaattica agatcggttg gaggcgcaca atgtttgttgt gacgcagaca accittgtc.tc 600 

gtgatttgcg cqaaatcggc titgaccalagg to aagaaaaa toatatggtg tattatgtac 660 

tagtaaatga gacagaaaag attgatttgg toggaatttitt gtc.tcatcat ttagaaggtg 720 

ttgcaa.gagc agagtttacc ttggtgctitc ataccalaatt go.gagaagcc totgttittgg 78O 

caaatattgt agatgtaaac aag gatgaat ggattittagg aac agttgct ggtgccalata 840 
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ccatgagttg act agtctgg agtictagttt acaac acttg gtcaatgtcc acgtggcaac 318O 

tittggagcag gatggg cagg to accittcct tca caagatt galaccgggac cagotgataa 324 O 

atcc tacggt atc catgttg ccaagattgc tiggcttgcca gcagaccttt tag caagggc 33OO 

ggataagatt ttgacticago tagagaatca aggaacagag agt cotcctic coatgaga.ca 3360 

aact agtgct gtcactgaac agattitcact citttgatagg gcagaagagc atccitat cot 342O 

agcaga atta gctaaactgg atgtgtataa tatgacacct atgcaggitta togaatgtc.tt 3480 

agtagagitta aaacagaaac tataaaacca agact cacta gttaatctag citgitatcaag 354. O 

gag acttctt togacaattct coactitttitt gctagaataa catcacacaa acagaatgaa 3600 

aagggctgac goattgtc.gc. tcc ctitttgt citattttitta aggagaaagt atgctgattic 3660 

agaaaataaa aacctacaag togcaggc.cc toctitc.gcto citgatgacag gottgatggit 372 O 

tgctagttca cittctgcaac cqc gttatct gcag 3754 

<210> SEQ ID NO 32 
&2 11s LENGTH 1337 
&212> TYPE DNA 
<213> ORGANISM: Streptococcus pyogenes 

<400 SEQUENCE: 32 

aacaaaataa aagaacttac citatttitcca tocaaaatgt ttagcaatca toatctgcaa 60 

ggcaacgitat togcatgg cat tdatgtgatg agcaactaat atgtcattag aacgttgcgt. 120 

caaactagoa totaaataaa gatcgaaatg cagittatcaa aaatgcaa.gc ticcitatcggc 18O 

ccttgttitta attattactic acattgccitt aatgtattta cittgcttatt attaacttitt 240 

ttgctaagtt agtagcgtca gttattoaitt gaaagga cat tattatgaaa attcttgtaa 3OO 

caggctittga toccitttggc gg.cgaagcta ttaatcc toc ccttgaagct atcaagaaat 360 

tgc.ca.gcaac cattcatgga gcagaaatca aatgtattga agttccaacg gtttittcaaa 420 

aatctg.ccga tigtgcticcag cagoatat cq aaagctttca acct gatgca gttcctttgta 480 

ttgggcaa.gc tiggtggcc.gg actggacitaa cqc.ca.gaacg cqttgccatt aatcaagacg 540 

atgctogcat toctogataac galagg gaatc agcct attga tacaccitatt cqtgcagatg 600 

gtaaag cago ttatttitt.ca accittgccaa toaaag.cgat ggttgct gcc attcatcagg 660 

citgggctitcc td cittctgtt totaatacag citggtacctt tatttgcaat catttgatgt 720 

atcaagcc ct ttacittagtg gataaatatt gtccaaatgc caaagctggg tittatgcata 78O 

titcc ctittat gatggalacag gttgttgata aacctaatac agctgcc at g aacct cqatg 840 

atattacaag aggaattgag gotgctattt ttgcc attgt cqatttcaaa gatcgttcc.g 9 OO 

atttaaaacg totagggggc gctactcact gactgttgacg citactaalacc tattittaaaa 96.O 

aaacagagat atgaactaac totgttttitt ttgtgctaaa aatgaaagac citagggaaac 1020 

ttittcatcgg totttctdaa ttgtcatctt aatctaatac tacttctaac atcagogggit 1080 

atagtttgcc agtaattaag aaacgttgtt gatctaaatg agcaatcc.ca ttcaaaacat 1140 

taaggtoagg gtaatgggac ttatcaag at tta aggcttt taacaaagga citaat atcat 1200 

aggtggctac caccittitcca gaatcaggitt gagtttgac aatag tattg gtttgccaaa 1260 

tattgg cata gagataiacca totacatact citaattic gtt aag cattgag atagg gacac 1320 

tittctatago aactagt 1337 
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<210 SEQ ID NO 33 
&2 11s LENGTH 1837 
&212> TYPE DNA 
<213> ORGANISM: Streptococcus pyogenes 

<400 SEQUENCE: 33 

tdatgtttga cagottatca togataagct tacttittcga atcaggtota toctitgaaac 60 

aggtgcaa.ca tagattaggg catggagatt taccagacaa citatgaacgt. atatact cac 120 

atcacgcaat cqgcaattga tigacattgga actaaattca atcaatttgt tactaacaag 18O 

caactagatt gacaactaat totcaacaaa cigttaattta acaac attca agtaactccc 240 

accagotcca toaatgctta cogtaagtaa toataactta citaaaacctt gttacatcaa 3OO 

ggttttittct ttttgttcttg titcatgagtt accataactt totatattat tigacaactaa 360 

attgacaact cittcaattat ttittctgtct actcaaagtt ttcttcattt gatatagtct 420 

aatticcacca toacttctitc. cactcitctot accgtcacaa cittcatcatc. tctoacttitt 480 

togtgttggta acacataatc aaatatottt cogitttittac goactatogc tactgtgtca 540 

cctaaaatat accocittatc aatc.gcttct ttaaactcat citatatataa catatttcat 600 

cctoctacct atctattogt aaaaagataa aaataactat tigtttitttitt gttatttitat 660 

aataaaatta ttaatataag ttaatgttitt ttaaaaatat acaattittat tctatttata 720 

gttagctatt tttitcattgt tagtaatatt ggtgaattgt aataaccttt ttaaatctag 78O 

aggaga acco agatataaaa to gaggaata ttaatggaaa acaataaaaa agtattgaag 840 

aaaatggitat tttttgttitt agtgacattt cittggacitaa caatctogca agagg tattt 9 OO 

gctdaacaag accocgatcc aagccaactt cacagatcta gtttagttaa aaaccittcaa 96.O 

aatatatatt ttctittatga gggtgaccct gttacitcacg agaatgtgaa atctgttgat O20 

caacttittat citcacg attt aatatataat gtttcagggc caaattatga taaattaaaa O8O 

actgaactta agaaccalaga gatggcaact ttatttalagg ataaaaacgt tdatattitat 14 O 

ggtgtagaat attaccatct citgttattta totgaaaatg cagaaaggag to catgitatic 200 

tacggagggg taacaaatca toga agggaat catttagaaa titcctaaaaa gatag to gtt 260 

aaagtatcaa to gatggitat coaaag.ccita to atttgata ttgaaacaaa taaaaaaatg 320 

gtaactgcto aagaattaga citataaagtt agaaaatato ttacagataa taagcaacta 38O 

tatactaatg gaccttctaa atatgaaact ggatatataa agttcatacc taagaataaa 4 40 

gaaagtttitt g gtttgattt tttcc ctgaa ccagaattta citcaatctaa atatotitatg 5 OO 

atatataaag ataatgaaac gottgactica alacacaagcc aaattgaagt citacctaa.ca 560 

accaagtaac tttittgcttt toggcaaccitt accitactgct ggatttagaa attittattgc 62O 

aattcttitta ttaatgtaaa aaccqcto at ttgatgagcg gttttgtc.tt atctaaagga 680 

gctttaccto citaatgctg.c aaaattittaa atgttggatt tttgtatttgtctattgitat 740 

ttgatgggta atcc.catttt togacagaca togtogt gcc accitctaac a ccaaaatcat 800 

agacaggagc titgtag citta gcaactattt tatcgto 837 

<210> SEQ ID NO 34 
&2 11s LENGTH 841 
&212> TYPE DNA 
<213> ORGANISM: Streptococcus pneumoniae 
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<400 SEQUENCE: 34 

gatcaatatgtccaagaaac cacatgttcc taalgacaaga gctaacagac togcc.gtcaa 60 

taatag tatt gttcttttitt toatcattac toctitaacta gtgtttaact gattaattag 120 

ccagtaaata gtttatctitt atttacacta totgttalaga tatagtaaaa toaaataaga 18O 

acaggacagt caaatcgatt totaacaatg ttittagaagt agaggtatac tattotaatt 240 

tdaatctact atattittgca catttitcata aaaaaaatga gaactagaac toacattctg 3OO 

citctdattitt togtttitccc gttctoctat cotgtttitta ggagittagaa aatgctgcta 360 

cctttactta citctoctitta ataaag.ccaa tagtttittca gcttctgcca taatagtatt 420 

gttgtc.ctgg gtgccaaata gtaaattatt ttittaatcct gtgaga.gtot citttggcatt 480 

ggacittgata attggattct ggatttittcc aagtaaatct tcagoctotc. tcagttittct 540 

taacctittca gtctog acct gaggttcttctgattccitct ggtgattctt citggtgattc 600 

ttcttctggit toctotgttg gttittggaga citctggitttc. tcgctittgcg gtttctottc 660 

to gaggggitt tottccitcag gtttittctgt citgaggtttc. tccitcgtttg gtttittcc.gt 720 

ttgattggta totagottgac catttttgtt totttgaaca togtogctag cqttaccaaa 78O 

accattatct gaatgcgacg titcgtttgga t gttcgacat agtacttgac agtc.gc.caaa 840 

a. 841 

<210 SEQ ID NO 35 
&2 11s LENGTH 4500 
&212> TYPE DNA 
<213> ORGANISM: Streptococcus pneumoniae 

<400 SEQUENCE: 35 

gatcaggaca gtcaaatcga tittctaacaa tottttagaa gtagatgtgt act attctag 60 

tittcaatcta ttatatttat agaattittitt gttgctagat ttgttcaaatt gcttaaaata 120 

atttittitt.ca gaaagcaaaa goc gatacct atcgagtagg gtagttcttig citatcgtcag 18O 

gcttgttctgt aggtgttaac acttittcaaa aatctottca aacaacgtoa gctittgccitt 240 

gcc.gtatata tottactgac titcgtcagtt citatctgcca cct caaaacg gtgttittgag 3OO 

citg actitcgt cagttctato cacaacctca aaacagtgtt ttgagctgac titcgtcagtt 360 

citatccacaa cctoaaaaca gtgttittgag citg actttgt cagtcttatc tacaaccitca 420 

aaac agtgtt ttgagcatca toc ggctago ttcttagttt gct citttgat titt cattgag 480 

tataaaaa.ca gatgagtttctgttittcttt titatggacta taaatgttca gctgaaacta 540 

citttcaagga cattattata taaaagaatt ttittgaaact aaaatctact atattacact 600 

atattgaaag cqttittaaaa atgaggtata ataaatttac talacactitat aaaaagtgat 660 

agaatctato tittatgtata tittaaagata gattgct gta aaaatagtag tagctatocg 720 

aaataacaga tagagagaag ggattgaagc titagaaaagg ggaataatat gat atttaag 78O 

gcattcaaga caaaaaag.ca gagaaaaaga caagttgaac tacttittgac agitttitttitc 840 

gacagttittctgattgattt atttcttcac ttatttggga ttgtc.ccctt taagctggat 9 OO 

aag attctga ttgtgagctt gattatattt cocattattt citacaagtat titatgctitat 96.O 

gaaaagct at ttgaaaaagt gttcgataag gattgag cag gaagtatggt gtaaatagoa 1020 

taagct gatg to catcattt gcttataaag agatattitta gtttaattgc agcggtgtc.c 1080 
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tggtagataa act agattgg caggagtctg attggagaaa gagagggga aatttgg cac 14 O 

caatttgaga tagtttgttt agttcatttt totcatttaa atgaact gta gtaaaagaaa 200 

gttaataaaa gacaaactaa gtgcatttitc tdgaataaat gtc.ttatttic agaaatcggg 260 

atatagatat agagaggaac agtatgaatc ggagtgttca agaacgtaag tdtcgittata 320 

gcattaggaa act atcggta ggagcggttt citatgattgt aggag cagt g g tatttggaa 38O 

cgtotcct gt tittagotcaa gaaggggcaa gtgagcaa.cc totggcaaat gaaactcaac 4 40 

tittcggggga gag citcaa.cc cita actogata cagaaaagag ccago cittct tcagagacitg 5 OO 

aactittctgg caataagcaa gaacaagaaa gqaaagataa goaagaagaa aaaattic caa 560 

gagattacta tocacgagat ttggaaaatg togaaac agt gatagaaaaa galagatgttg 62O 

aalaccalatgc titcaaatggit cagagagttg atttatcaag togalactagat aaactaaaga 680 

aacttgaaaa cqcaac agitt cacatggagt ttaa.gc.caga tigcca aggcc ccago attct 740 

ataatctott ttctgttgtca agtgctacta aaaaagatga gtactitcact atggcagttt 800 

acaataatac toc tacticta gagggg.cgtg gttcggatgg gaaac agttt tacaataatt 860 

acaacgatgc accottaaaa gttaalaccag gtcagtggaa ttctgttgact titcacagttg 920 

aaaaac cqac agcagaacta cotaaaggcc gagtgc.gc.ct citacgtaaac gggg tattat 98O 

citcgaacaag totgagatct ggcaattitca ttaaagatat gcc agatgta acgcatgttgc 20 40 

aaatcggagc aaccaag.cgit gccaacaata C ggitttgggg gtcaaatcta Cagattogga 2100 

atctoactgt gtataatcgt gctttalacac cagaagaggit acaaaaacgt agt caactitt 216 O 

ttaaacgcto agatttagaa aaaaaactac citgaaggagc ggctttalaca gagaaaacgg 2220 

acatattoga aag.cggg.cgt aacggtaaac caaataaaga tiggaatcaag agittatcgta 228O 

titccago act tcticaagaca gataaaggaa citttgatcgc aggtogcagat gaacgcc.gtc 234. O 

to cattcgag tactggggit gat atcggta togtoatcag acgtagtgaa gataatggta 24 OO 

aaacttgggg to accgagta accattacca acttacgtga caatccaaaa gottctgacc 2460 

catc gatcgg titcaccagtgaat atcgata togtgttggit to aagat.cct gaalaccaaac 252O 

gaatctttitc tat citatgac atgttcc.cag aagggaaggg aatctittgga atgtc.ttcac 258O 

aaaaagaaga agcctacaaa aaaatcgatg gaaaaaccta toaaatcctic tatcgtgaag 264 O 

gagaaaaggg agcttatacc attcgaga aa atggtactgt citatacacca gatggta agg 27 OO 

cgacagacita togcgttgtt gtagatcc to ttaalaccago citatagogac aagggggatc 276 O. 

tataca aggg talacca atta citagg caata totactitcac aacaaacaaa acttcto cat 282O 

ttagaattgc caaggatago tat citatgga tigtcc tacag tdatgacgac gggaaga cat 2880 

ggtoag.cgcc toaagatatt acticc gatgg toaaag.ccga ttggatgaaa ttcttgggtg 2.940 

taggtoctog aac aggaatt gtactitcgga atgggcc to a caagggacgg attittgatac 3OOO 

cggitttatac gactaataat gitatctoact taaatggcto goaatcttct cqtatcatct 3060 

attcagatga totatogaaaa acttggcatg citggaga agc ggtoaac gat aaccqtcagg 312 O 

tagacggtoa aaagat.ccac tottctacga tigaacaatag acgtgcgcaa aatacagaat 318O 

caacggtggit acaactaaac aatggagatg ttaaact citt tatgcgtggt ttgactggag 324 O 

atcttcaggit togctacaagt aaagacggag gagtgacittg ggaga aggat atcaaacgtt 33OO 

atccacaggit taaagatgtc. tatgttcaaa totctgctat coatacgatg cacgaaggaa 3360 
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aagaatacat catcct cagt aatgcaggtg gaccgaaacg tdaaaatggg atggtcc act 342O 

tggcacgtgt cqaagaaaat ggtgagttga cittggcticaa acacaatcca attcaaaaag 3480 

gag agtttgc ctataatticg citccaagaat taggaaatgg ggagtatggc atcttgtatg 354. O 

aacatact ga aaaaggacaa aatgcctata cccitatcatt tagaaaattit aattggg act 3600 

ttittgagcaa agatctgatt totcc taccg aag.cgaaagt gaag.cgaact agagagatgg 3660 

gcaaaggagt tattggcttg gagttcgact cagaagtatt gotcaacaag gotccaa.ccc 372 O 

ttcaattggc aaatggtaaa acago acgct tcatgaccoa gtatgataca aaaac cotcc 378 O. 

tatttacagt ggattcagag gatatgggto: aaaaagttac aggtttggca galaggtgcaa. 384 O 

ttgaaagtat gcataattta ccagt citctg togcggg cac taagcttitcg aatggaatga 39 OO 

acggaagtga agctgctgtt catgaagtgc cagaatacac aggcc catta gggacatcc.g 396 O 

gc galagagcc agotccaa.ca gtc.gagaagc cagaatacac aggcc cacta gggacatcc.g 4020 

gc galagagcc agcc.ccgaca gtc.gagaagc cagaatacac aggcc cacta gggacagotg 408 O 

gtgaagaa.gc agotccaa.ca gtc.gagaagc cagaatttac agggggagtt aatggtacag 414 O 

agcc agctgt to atgaaatc gcagagtata agg gatctga titcgcttgta actict tact a 4200 

caaaagaaga ttatacttac aaagctocto ttgcticagoa gg cactitcct gaaac aggaa 4260 

acaaggagag tacct cota gottcactag gacta acago tttctitccitt gotctgttta 4320 

cgctagggaa aaagagagaa caataagaga agaattotaa acatttgatt ttgtaaaaat 4.380 

agaaggagat agcaggttitt caa.gc.ctgct atcttitttitt gatgacattc aggctgatac 4 440 

gaaatcataa gaggtotgaa act actttca gagtagt cto ttctataaaa tatagtagat 4500 

<210 SEQ ID NO 36 
&2 11s LENGTH 705 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus epidermidis 

<400 SEQUENCE: 36 

gatccaagct tatcgatato atcaaaaagt togcgaacct tittcaaattt togttcaaat 60 

tott gagatg tatagaattic aaaatattta ccatttgcat agtctgattig citcaaagttct 120 

tgatacttitt citccacgctc titttgcaatt to cattgaac gttcgatgga ataatagttc 18O 

ataatcataa agaatatatt agcaaagttct tittgcttctt cag attcata gccaattitta 240 

tttittagcta gataac catg taagttcatt acticcitagtc. caacagaatg tagttcacta 3OO 

titc.gctttitt ttacacctgg to cattttga atatttgctt catcacttac aactgtaaga 360 

gcatccatac citgttgaacac agaatctotg aatttacctg attccataac attcactata 420 

ttcaatgagc ctaagttaca taaaatatot cittittaattt catcttcaat tccatagtcg 480 

ttaattactg atgtctottg taattggaaa atttcagtac ataaattact cattttaatt 540 

tg.cccaatat ttgaattc.gc atgtactttgtttgcattat citttaaacat aagatatgga 600 

taaccagact gtaattgttgt ttgttgcaatc atatttaaca tttcacgtgc gtcttttittc 660 

tttittatcga titt.cgaacco ggggtaccga attcc to gag totag 705 

<210 SEQ ID NO 37 
<211& LENGTH: 442 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus aureus 
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<400 SEQUENCE: 37 

gatcaatctt totcggtaca C gatattott cacgactaaa taaacgctoa titcgc gattit 60 

tataaatgaa tottgataac aatgttgtat tat citactga aatctoatta cqttgcatcg 120 

gaaacattgt gttctgitatg taaaag.ccgt cittgataatc tittagtagta Cogaa.gctogg 18O 

toatac gaga gttatattitt coagccaaaa cqatatttitt ataatcatta cqtgaaaaag 240 

gttitcc ctitc attatcacac aaatattitta gcttittcagt ttctatatoa act gtag citt 3OO 

citttatccat acgttgaata attgtacg at tctgacgcac catcttittgc acaccitttaa 360 

tgttatttgt tittaaaag.ca togaataagtt tttcaacaca acgatgttgaa tottctaaga 420 

agtcaccgta aaatgaagga to 442 

<210 SEQ ID NO 38 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Enterococcus faecalis 

<400 SEQUENCE: 38 

gcaatacagg gaaaaatgtc 20 

<210 SEQ ID NO 39 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Enterococcus faecalis 

<400 SEQUENCE: 39 

cittcatcaaa caattalactic 20 

<21 Oc 
<211 

EQ ID NO 40 
ENGTH 2.0 
YPE DNA 
RGANISM: Enterococcus faecalis 

<400 SEQUENCE: 40 

galacagaaga agccaaaaaa 20 

EQ ID NO 41 
ENGTH 2.0 
YPE DNA 
RGANISM: Enterococcus faecalis 

<400 SEQUENCE: 41 

gcaatc.ccaa ataatacggit 20 

<210> SEQ ID NO 42 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Escherichia coli 

<400 SEQUENCE: 42 

gcttitc.ca.gc gtcatattg 19 

<210> SEQ ID NO 43 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Escherichia coli 

<400 SEQUENCE: 43 
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<400 

ORGANISM: Escherichia coli 

SEQUENCE: 51 

gcaa.ccc.gaa citcaacgc.cg gattt 

<400 

SEQ ID NO 52 
LENGTH 25 
TYPE DNA 
ORGANISM: Escherichia coli 

SEQUENCE: 52 

atacacaagg gtc.gcatctg. c.ggcc 

<400 

SEQ ID NO 53 
LENGTH 26 
TYPE DNA 
ORGANISM: Escherichia coli 

SEQUENCE: 53 

tgcg tatgca ttgcag acct totggc 

<400 

SEQ ID NO 54 
LENGTH 25 
TYPE DNA 
ORGANISM: Escherichia coli 

SEQUENCE: 54 

gctttcactg gat atc.gc.gc titggg 

<400 

SEQ ID NO 55 
LENGTH 19 
TYPE DNA 
ORGANISM: Escherichia coli 

SEQUENCE: 55 

gcaa.ccc.gaa citcaacgc.c 

<400 

SEQ ID NO 56 
LENGTH 19 
TYPE DNA 
ORGANISM: Escherichia coli 

SEQUENCE: 56 

gcagatgcga cccittgttgt 

<400 

SEQ ID NO 57 
LENGTH 23 
TYPE DNA 

ORGANISM: Klebsiella pneumoniae 

SEQUENCE: 57 

gtggtgtc.gt to agcgctitt cac 

<400 

SEQ ID NO 58 
LENGTH 25 
TYPE DNA 

ORGANISM: Klebsiella pneumoniae 

SEQUENCE: 58 

gc gatattoa cacccitacgc agc.ca 

52 
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<400 SEQUENCE: 66 

cgcc ctitcgt taagaatato catcac 

<210 SEQ ID NO 67 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Klebsiella pneumoniae 

<400 SEQUENCE: 67 

togcc.cctca totgctact 

<210 SEQ ID NO 68 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Klebsiella pneumoniae 

<400 SEQUENCE: 68 

gatcgtgatg gatattott 

<210 SEQ ID NO 69 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Klebsiella pneumoniae 

<400 SEQUENCE: 69 

Caggaagatg Ctgcaccggit togttg 

<210 SEQ ID NO 70 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Proteus mirabilis 

<400 SEQUENCE: 70 

tggttcactg actittgcg at gtttc 

<210 SEQ ID NO 71 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Proteus mirabilis 

<400 SEQUENCE: 71 

to gaggatgg catgcactag aaaat 

<210 SEQ ID NO 72 
&2 11s LENGTH 30 
&212> TYPE DNA 
<213> ORGANISM: Proteus mirabilis 

<400 SEQUENCE: 72 

cgctgattag gtttc.gctaa aatcttatta 

<210 SEQ ID NO 73 
&2 11s LENGTH 30 
&212> TYPE DNA 
<213> ORGANISM: Proteus mirabilis 

<400 SEQUENCE: 73 

ttgatcctca ttittattaat cacatgacca 

<210> SEQ ID NO 74 
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&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Proteus mirabilis 

<400 SEQUENCE: 74 

gaaa.catcgc aaagttcagt 

<210 SEQ ID NO 75 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Proteus mirabilis 

<400 SEQUENCE: 75 

ataaaatgag gatcaagttc 

<210 SEQ ID NO 76 
&2 11s LENGTH 30 
&212> TYPE DNA 
<213> ORGANISM: Proteus mirabilis 

<400 SEQUENCE: 76 

cc.gc.ctittag cattaattgg tatttatagt 

<210 SEQ ID NO 77 
&2 11s LENGTH 30 
&212> TYPE DNA 
<213> ORGANISM: Proteus mirabilis 

<400 SEQUENCE: 77 

ccitattgcag ataccttaaa totcittgggc 

<210 SEQ ID NO 78 
&2 11s LENGTH 26 
&212> TYPE DNA 
<213> ORGANISM: Streptococcus pneumoniae 

<400 SEQUENCE: 78 

agtaaaatga aataagaaca ggacag 

<210 SEQ ID NO 79 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Streptococcus pneumoniae 

<400 SEQUENCE: 79 

aaaa.caggat aggagaacgg gaaaa 

<210 SEQ ID NO 80 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Proteus mirabilis 

<400 SEQUENCE: 80 

ttgagtgatg atttcactga citc.cc 

<210> SEQ ID NO 81 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Proteus mirabilis 

<400 SEQUENCE: 81 
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<210 SEQ ID NO 97 
&2 11s LENGTH 30 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus saprophyticus 

<400 SEQUENCE: 97 

tdaggcagag gtag tacgala aaggtaaggg 30 

<210 SEQ ID NO 98 
&2 11s LENGTH 26 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus saprophyticus 

<400 SEQUENCE: 98 

cgtttittacc cittaccttitt cqtact 26 

<210 SEQ ID NO 99 
&2 11s LENGTH 2.8 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus saprophyticus 

<400 SEQUENCE: 99 

atcg atcatc acattccatt tatttitta 28 

<210> SEQ ID NO 100 
&2 11s LENGTH 27 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus saprophyticus 

<400 SEQUENCE: 100 

caccaagttt gacacgtgaa gattoat 27 

<210> SEQ ID NO 101 
&2 11s LENGTH 30 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus saprophyticus 

<400 SEQUENCE: 101 

atgagtgaag cqgagt caga titatgtgcag 30 

<210> SEQ ID NO 102 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus saprophyticus 

<400 SEQUENCE: 102 

cgct cattac gtacagtgac aatcg 25 

<210> SEQ ID NO 103 
&2 11s LENGTH 30 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus saprophyticus 

<400 SEQUENCE: 103 

citggittagct tdactcittaa caatcttgtc 30 

<210> SEQ ID NO 104 
&2 11s LENGTH 30 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus saprophyticus 
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SEQUENCE: 104 

gacgcgattg to actdtacg taatgagciga 

<400 

SEQ ID NO 105 
LENGTH 2.8 
TYPE DNA 

ORGANISM: Haemophilus influenzae 

SEQUENCE: 105 

gcgt.ca.gaala aagtagg.cga aatgaaag 

<400 

EQ ID NO 106 
ENGTH 25 
YPE DNA 

RGANISM: Haemophilus influenzae 

SEQUENCE: 106 

agcggctota tottgtaatg acaca 

<400 

EQ ID NO 107 
ENGTH 25 
YPE DNA 

RGANISM: Haemophilus influenzae : 
SEQUENCE: 107 

gaaacgtgaa citcCCCtcta tataa 

<400 

SEQ ID NO 108 
LENGTH 25 
TYPE DNA 
ORGANISM: Moraxella catarrhalis 

SEQUENCE: 108 

gcc.ccaaaac aatgaaac at atggit 

<400 

EQ ID NO 109 
ENGTH 25 
YPE DNA 
RGANISM: Moraxella catarrhalis 

SEQUENCE: 109 

citgcagattt toggaat cata togcc 

<400 

EQ ID NO 110 
ENGTH 25 
YPE DNA 
RGANISM: Moraxella catarrhalis 

SEQUENCE: 110 

tggtttgacc agtatttaac gocat 

<400 

SEQ ID NO 111 
LENGTH 25 
TYPE DNA 
ORGANISM: Moraxella catarrhalis 

SEQUENCE: 111 

caacgg cacc tdatgtacct totac 

SEQ ID NO 112 
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&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: Moraxella catarrhalis 

<400 SEQUENCE: 112 

ggcaccitgat gtaccttg 

<210> SEQ ID NO 113 
&2 11s LENGTH 17 
&212> TYPE DNA 
<213> ORGANISM: Moraxella catarrhalis 

<400 SEQUENCE: 113 

aacagotcac acgcatt 

<210> SEQ ID NO 114 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Moraxella catarrhalis 

<400 SEQUENCE: 114 

ttacaacctg. caccacaagt catca 

<210> SEQ ID NO 115 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Moraxella catarrhalis 

<400 SEQUENCE: 115 

gtacaaacaa gocgtoag.cg actta 

<210> SEQ ID NO 116 
&2 11s LENGTH 23 
&212> TYPE DNA 
<213> ORGANISM: Moraxella catarrhalis 

<400 SEQUENCE: 116 

caatctg.cgt gtgtgc gttc act 

<210> SEQ ID NO 117 
&2 11s LENGTH 26 
&212> TYPE DNA 
<213> ORGANISM: Moraxella catarrhalis 

<400 SEQUENCE: 117 

gctactttgt cagotttagc cattca 

<210> SEQ ID NO 118 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Moraxella catarrhalis 

<400 SEQUENCE: 118 

tgttittgagc tittittattitt ttga 

<210 SEQ ID NO 119 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: Moraxella catarrhalis 

<400 SEQUENCE: 119 
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cgctgacggc titgtttgtac Ca 22 

<210> SEQ ID NO 120 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Streptococcus pneumoniae 

<400 SEQUENCE: 120 

totgtgctag agacitgcc cc attitc 25 

<210> SEQ ID NO 121 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Streptococcus pneumoniae 

<400 SEQUENCE: 121 

cgatgtc.ttg attgag cagg gttat 25 

<210> SEQ ID NO 122 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: 

Oligonucleotide 

<400 SEQUENCE: 122 

atcc caccitt aggcggctgg citcca 25 

EQ ID NO 123 
ENGTH: 31 
YPE DNA 

RGANISM: Artificial Sequence 
EATURE 

THER INFORMATION: Description of Artificial Sequence: 
ligonucleotide O 

EQUENCE: 123 

acgtcaagtc atcatggc.cc ttacgagtag g 31 

EQ ID NO 124 
ENGTH 25 
YPE DNA 

RGANISM: Artificial Sequence 
EATURE 

THER INFORMATION: Description of Artificial Sequence: 
ligonucleotide O 

<400 SEQUENCE: 124 

gtgtgacggg C ggtgtgtac aaggc 25 

<210> SEQ ID NO 125 
&2 11s LENGTH 2.8 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: 

Oligonucleotide 

<400 SEQUENCE: 125 

gagttgcaga citccaatc.cg gacitacga 28 

<210> SEQ ID NO 126 
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&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<400 SEQUENCE: 126 

ggagga aggt ggggatgacg 

<210> SEQ ID NO 127 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: 

Oligonucleotide 

<400 SEQUENCE: 127 

atggtgtgac ggg.cggtgtg 

<210> SEQ ID NO 128 
&2 11s LENGTH 32 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: 

Oligonucleotide 

<400 SEQUENCE: 128 

ccctatacat caccittgcgg tittagcagag ag 

<210> SEQ ID NO 129 
&2 11s LENGTH 2.8 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: 

Oligonucleotide 

<400 SEQUENCE: 129 

ggggggacca to citccaagg citaaatac 

<210> SEQ ID NO 130 
&2 11s LENGTH 32 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: 

Oligonucleotide 

<400 SEQUENCE: 130 

cgtocactitt cqtgtttgca gagtgctgtg tt 

<210> SEQ ID NO 131 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Escherichia coli 

<400 SEQUENCE: 131 

caggagtacg gtgatttitta 

<210> SEQ ID NO 132 
&2 11s LENGTH 2.0 
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&212> TYPE DNA 
<213> ORGANISM: Escherichia coli 

<400 SEQUENCE: 132 

atttctggitt togtoataca 20 

<210> SEQ ID NO 133 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Proteus mirabilis 

<400 SEQUENCE: 133 

cgggagtcag tdaaatcatc 20 

<21 Oc 
<211 

EQ ID NO 134 
ENGTH 2.0 
YPE DNA 
RGANISM: Proteus mirabilis 

<400 SEQUENCE: 134 

ctaaaatc.gc cacaccitctt 20 

EQ ID NO 135 
ENGTH 18 
YPE DNA 

RGANISM: Klebsiella pneumoniae 

<400 SEQUENCE: 135 

gcagogtggt gtc gttca 18 

<210> SEQ ID NO 136 
&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: Klebsiella pneumoniae 

<400 SEQUENCE: 136 

agctggcaac ggctggto 18 

<210 SEQ ID NO 137 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Klebsiella pneumoniae 

<400 SEQUENCE: 137 

attcacaccc tacgcago.ca 20 

<210 SEQ ID NO 138 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Klebsiella pneumoniae 

<400 SEQUENCE: 138 

atc.cgg cago atctotttgt 20 

<210 SEQ ID NO 139 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus saprophyticus 

<400 SEQUENCE: 139 

citggittagct tdactcittaa caatc 25 
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<210> SEQ ID NO 140 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus saprophyticus 

<400 SEQUENCE: 140 

tottaacgat agaatggagc aacto 25 

EQ ID NO 141 
ENGTH 2.0 
YPE DNA 

RGANISM: Streptococcus pyogenes 

<400 SEQUENCE: 141 

tgaaaattct totaac aggc 20 

EQ ID NO 142 
ENGTH 2.0 
YPE DNA 
RGANISM: Streptococcus pyogenes 

<400 SEQUENCE: 142 

ggccaccago ttgcc.caata 20 

<210> SEQ ID NO 143 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Streptococcus pyogenes 

<400 SEQUENCE: 143 

atattittctt tatgagggtg 20 

EQ ID NO 144 
ENGTH 2.0 
YPE DNA 
RGANISM: Streptococcus pyogenes 

<400 SEQUENCE: 144 

atccittaaat aaagttgc.ca 20 

EQ ID NO 145 
ENGTH 25 
YPE DNA 
RGANISM: Staphylococcus epidermidis : 

<400 SEQUENCE: 145 

atcaaaaagt toggcga acct titt.ca 25 

<210> SEQ ID NO 146 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus epidermidis 

<400 SEQUENCE: 146 

caaaagagcg toggagaaaag tatca 25 

<210> SEQ ID NO 147 
&2 11s LENGTH 30 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus epidermidis 
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<400 SEQUENCE: 147 

totcittittaa tittcatcttcaattic catag 

<210> SEQ ID NO 148 
&2 11s LENGTH 30 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus epidermidis 

<400 SEQUENCE: 148 

aaacacaatt acagtctggit tatccatato 

<210> SEQ ID NO 149 
&2 11s LENGTH 30 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus aureus 

<400 SEQUENCE: 149 

cittcatttta cqgtgactitc ttagaagatt 

<210 SEQ ID NO 150 
&2 11s LENGTH 30 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus aureus 

<400 SEQUENCE: 150 

tdaactgtag cittctittatc catacgttga 

<210> SEQ ID NO 151 
&2 11s LENGTH 30 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus aureus 

<400 SEQUENCE: 151 

atattittagc titttcagttt citatatoaac 

<210> SEQ ID NO 152 
&2 11s LENGTH 30 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus aureus 

<400 SEQUENCE: 152 

aatctttgtc. g.gtacacg at attcttcacg 

<210 SEQ ID NO 153 
&2 11s LENGTH 30 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus aureus 

<400 SEQUENCE: 153 

cgtaatgaga titt cagtaga taatacaa.ca 

<210> SEQ ID NO 154 
&2 11s LENGTH 25 
&212> TYPE DNA 

<213> ORGANISM: Haemophilus influenzae 

<400 SEQUENCE: 154 

tittaacgatc ctitttactcc titttg 
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<210 SEQ ID NO 155 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Haemophilus influenzae 

<400 SEQUENCE: 155 

actgctgttg taaagaggitt aaaat 25 

<210 SEQ ID NO 156 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Streptococcus pneumoniae 

<400 SEQUENCE: 156 

atttggtgac gggtgactitt 20 

<210 SEQ ID NO 157 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Streptococcus pneumoniae 

<400 SEQUENCE: 157 

gctgaggatt tattottctt 20 

EQ ID NO 158 
ENGTH 2.0 
YPE DNA 
RGANISM: Streptococcus pneumoniae 

<400 SEQUENCE: 158 

gag.cggtttc tatgattgta 20 

EQ ID NO 159 
ENGTH 2.0 
YPE DNA 
RGANISM: Streptococcus pneumoniae : 

<400 SEQUENCE: 159 

atctitt.ccitt tottgttctt 20 

<210> SEQ ID NO 160 
&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: Moraxella catarrhalis 

<400 SEQUENCE: 160 

gctoaaatca gggtoagc 18 

<210> SEQ ID NO 161 
&2 11s LENGTH 861 
&212> TYPE DNA 
<213> ORGANISM: Escherichia coli 

<400 SEQUENCE: 161 

atgagtatto aacatttccg tdtc.gc.ccitt attcc ctittt ttgcggcatt ttgcctitcct 60 

gtttittgcto acco agaaac gotggtgaaa gtaaaagatg citgaagatca gttgggtgca 120 

cgagtgggitt acatcgaact g gatctoaac agcggtaaga toctitgagag tttitcgc.ccc 18O 

gaagaacgtt titccaatgat gag cacttitt aaagttctgc tatgtgg.cgc ggit attatcc 240 

cgtgttgacg ccgggcaaga gcaactcggit cqc.cgcatac act attcto a gaatgacittg 3OO 
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&2 11s LENGTH 498 
&212> TYPE DNA 
<213> ORGANISM: Pseudomonas aeruginosa 

<400 SEQUENCE: 168 

atgctotato agtggctaaa to gatcto at atcgtc.gagt ggtgggg.cgg agaagaa.gca 60 

cgc.ccgacac ttgctgacgt acaggaacag tacttgccala gcgttittagc gcaa.gagtc.c 120 

gtoacticcat acattgcaat gctgaatgga gagcc gattg gg tatgcc.ca gttcgtacgtt 18O 

gCtcttggala gcggggacgg atggtgggala galaga aaccg atcCaggagt acgcggaata 240 

gaccagttac toggcgaatgc atcacaactg. g.gcaaaggct toggalaccala gctggttcga 3OO 

gctotggttg agttgctgtt caatgatc.cc gaggtoacca agatccaaac ggaccc.gtog 360 

cc.gagcaact togc gag.cg at Cogatgctac gagaaag.cgg ggtttgagag goalaggtacc 420 

gtaaccaccc cagatggtoc agcc.gtgtac atggttcaaa cacgc.caggc attcgag cqa 480 

acacgcagtg atgcctaa 498 

<210 SEQ ID NO 169 
&2 11s LENGTH 2007 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus aureus 

<400 SEQUENCE: 169 

atgaaaaaga taaaaattgttcCacttatt ttaatagttg tagttgtcgg gtttggtata 60 

tatttittatg cittcaaaaga taaagaaatt aataatacta ttgatgcaat tdaagataaa 120 

aatttcaaac aagtttataa agatagoagt tatatttcta aaag.cgataa togtgaagta 18O 

gaaatgacitg aacgtocg at aaaaatatat aatagtttag gogttaaaga tataaac att 240 

caggat.cgta aaataaaaaa agtatictaaa aataaaaaac gagtagatgc ticaatataaa 3OO 

attaaaacaa actacggtaa cattgatcgc aac gttcaat ttaattttgt taaagaagat 360 

gg tatgtgga agittagattg g gatcatago gtcattatto caggaatgca gaaagaccala 420 

agcatacata ttgaaaattit aaaatcagaa cqtggtaaaa ttittaga.ccg aaacaatgtg 480 

gaattggcca atacaggaac acatatgaga ttagg catcg titccaaagaa totatictaaa 540 

aaagattata aag caatcgc taaagaacta agtatttctgaag actatat caacaacaaa 600 

tggatcaaaa ttgggtacaa gatgatacct tcgttcc act ttaaaac cqt taaaaaaatg 660 

gatgaatatt taagtgattt cqcaaaaaaa titt catctta caactaatga aacagaaagt 720 

cgtaactato citctagaaaa agcigacittca catct attag gttatgttgg toccattaac 78O 

totgaagaat taaaacaaaa agaatataaa gqctataaag atgatgcagt tattggtaaa 840 

aagggacitcg aaaaactitta C gataaaaag citccaa.catg aagatggcta togtgtcaca 9 OO 

atcgttgacg ataatago aa tacaatc.gca catacattaa tagagaaaaa gaaaaaagat 96.O 

ggcaaagata ttcaactaac tattgatgct aaagttcaaa agagtattta taacaac atg 1020 

aaaaatgatt atggcticagg tactgctato cacccitcaaa caggtgaatt attagcactt 1080 

gtaagcacac citt catatga C gtctatoca tittatgtatg gcatcagtaa cqaagaatat 1140 

aataaattaa cc.gaagataa aaaagaacct citgctcaa.ca agttccagat tacaactitca 1200 

ccaggttcaa citcaaaaaat attaa.ca.gca atgattgggit taaataacaa aac attagac 1260 

gataaaacaa gttataaaat cqatggtaaa gqttggcaaa aagataaatc ttggggtggit 1320 
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cgttcggg to goctogctcgg gtgat atcga C gaggttgttg cqgct gatgc acgacgctoc 15 OO 

ggcgtggatgtcc.gc.caagg galacgc.ccgc Ctgggacgtc. gcgcggatcg accggaCatt 1560 

cgcggaga.cc titcgtoctoga gatcc gagct cottagtc.gcg agttgcagog acggcatcgt. 1620 

cggctgttgc accittgtcgg cc gaggat.cc 1650 

<210 SEQ ID NO 173 
&2 11s LENGTH 630 
&212> TYPE DNA 
<213> ORGANISM: Enterococcus faecium 

<400 SEQUENCE: 173 

atgggtocga atcc tatgaa aatgitatcct atagaaggaa acaaatcagt acaattitatic 60 

aaacct attt tagaaaaatt agaaaatgtt gaggttggag aatacticata ttatgattot 120 

aagaatggag aaacttittga taagcaaatt ttatatoatt atccaatctt aaacgataag 18O 

ttaaaaatag gtaaattittg citcaatagga ccaggtgtaa citatt attat gaatggagca 240 

aatcatagaa toggatggcto aac at atcca tittaattitat ttggtaatgg atgggagaaa 3OO 

catatgccaa aattagat.ca actacctatt aagggggata caataatagg taatgatgta 360 

tggataggaa aagatgttgt aattatgcca ggagtaaaaa toggggatgg togcaatagta 420 

gctgctaatt citgttgttgt aaaagatata gcgc.cataca tottagctgg aggaaatcct 480 

gctaacgaaa taaaacaaag atttgatcaa gatacaataa atcagctgct togatataaaa 540 

tggtggaatt go caataga cattattaat gagaatatag ataaaattct togataatago 600 

atcattagag aagtcatatg gaaaaaatga 630 

<210> SEQ ID NO 174 
<211& LENGTH: 1440 
&212> TYPE DNA 
<213> ORGANISM: Enterococcus faecalis 

<400 SEQUENCE: 174 

atgaatatag titgaaaatga aatatgtata agaactittaa tagatgatga tttitcctittg 60 

atgttaaaat ggittaactga tigaaagagta ttagaattitt atggtggtag agataaaaaa 120 

tata cattag aatcattaaa aaaac attat acagagc citt gogaagatga agtttittaga 18O 

gtaattattgaatataacaa tottcc tatt goatatggac aaatatataa aatgitat gat 240 

gagittatata citgattatca ttatccaaaa act gatgaga tag to tatgg tatggatcaa 3OO 

tittataggag agccaaatta ttggagtaaa gqaattggta caagatatat taaattgatt 360 

tittgaattitt taaaaaaga aagaaatgct aatgcagtta ttittaga.ccc toataaaaat 420 

aatccaagag caataagggc ataccaaaaa totggttitta gaattattga agatttgc.ca 480 

galacatgaat tacacgaggg caaaaaagaa gattgttatt taatggaata tagatatgat 540 

gataatgcca caaatgttaa gocaatgaaa tatttaattg agcattacitt togata atttic 600 

aaagtagata gtattgaaat aatcgg tagt ggittatogata gtgtggcata tittagttaat 660 

aatgaataca tttittaaaac aaaatttagt actaataaga aaaaaggitta togcaaaagaa 720 

aaag caatat ataattittitt aaatacaaat ttagaaacta atgtaaaaat tcctaatatt 78O 

gaatattogt at attagtga tigaattatct atact aggtt ataaagaaat taaaggaact 840 

tttitta acac cagaaattta ttctactato tcagaagaag aacaaaattt gttaaaacga 9 OO 
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gatattgcca gttttittaag acaaatgcac ggtttagatt atacagatat tagtgaatgt 96.O 

actattgata ataaacaaaa totattagaa gagtatatat tdttgcgtga aactattitat 1020 

aatgatttaa citgatataga aaaagattat atagaaagtt titatggaaag actaaatgca 1080 

acaa.cagttt ttgagggitaa aaagttgttta toccataatg attittagttg taatcatcta 1140 

ttgttagatg gcaataatag attaactgga ataattgatt ttggagattic toggaattata 1200 

gatgaatatt gtgattittat atact tactt galagatagtg aagaagaaat aggaacaaat 1260 

tittggagaag atatattaag aatgitatgga aatatagata ttgagaaag.c aaaagaatat 1320 

caagatatag titgaagaata ttatcc tatt gaalactattg tittatggaat taaaaatatt 1380 

aaac agga at ttatcgaaaa togtagaaaa gaaatttata aaaggacitta taaagattga 1440 

<210 SEQ ID NO 175 
&2 11s LENGTH 660 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus aureus 

<400 SEQUENCE: 175 

ttgaatttaa acaatgacca togg acctgat coc gaaaata ttttacc gat aaaagggaat 60 

cggaatcttcaatttataaa accitactata acgaacgaaa acattttggt gggggaatat 120 

tott attatg atagtaag.cg aggagaatcc tittgaagatc aagtc.ttata to attatgaa 18O 

gtgattggag ataagttgat tataggaaga ttttgttcaa ttggtoccgg aacaacattt 240 

attatgaatg gtgcaaacca toggatggat ggatcaa.cat atccttittca totatto agg 3OO 

atgg gttggg agaagtatat gcct tccitta aaagatctitc ccttgaaag g g g acattgaa 360 

attggaaatg atgtatggat aggtagagat gtaac catta toccitggggt gaaaattggg 420 

gacggggcaa to attgctgc agaagctgtt gtcacaaaga atgttgctoc citattotatt 480 

gtoggtggaa atc.ccittaaa atttataaga aaaaggttitt citgatggagt tatcgaagaa 540 

tggittagott tacaatgg to gaatttagat atgaaaatta ttaatgaaaa tottc.cc titc 600 

ataataaatg gagatatoga aatgctgaag agaaaaagaa aacttctaga tigacacttga 660 

<210 SEQ ID NO 176 
&2 11s LENGTH 1569 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus aureus 

<400 SEQUENCE: 176 

atgaaaataa tottagaggg acttaatata aaa.cattato ttcaagatcg tittattgttg 60 

aacataaatc gcc taaag at ttatcagaat gatcg tattg gtttaattgg taaaaatgga 120 

agtggaaaaa caacgttact tca catatta tataaaaaaa ttgttgcctga agaagg tatt 18O 

gtaaaacaat titt cacattg tdaacttatt cottcaattga agctoataga atcaactaaa 240 

agtggtggtg aagtaacacg aaactatatt cqgcaa.gc.gc titgataaaaa toc agaactg 3OO 

citattagcag atgaac caac alacta actta gataataact atatagaaaa attagaacag 360 

gatttaaaaa attggcatgg agcatttatt atagttt cac atgatc.gc.gc titttittagat 420 

aacttgttgta citactatatg ggaaattgac gagggaagaa taactgaata taaggggaat 480 

tatagtaact atgttgaaca aaaagaatta gaaagacatc gagaagaatt agaatatgaa 540 

aaatatgaaa aagaaaagaa acgattggaa aaagctataa atataaaaga acagaaagct 600 
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caac gagcaa citaaaaaacc gaaaaactta agtttatctgaaggcaaaat aaaaggagca 660 

aa.gc.catact ttgcaggtaa goaaaagaag ttacgaaaaa citgtaaaatc. tctagaalacc 720 

agacitagaaa aacttgaaag cqtcgaaaag agaaacgaac titcct coact taaaatggat 78O 

ttagtgaact tagaaagtgt aaaaaataga actataatac gtggtgaaga tigtc.tc.gggit 840 

acaattgaag gacggg tatt gtggaaag.ca aaaagttitta gtattogcgg aggagacaag 9 OO 

atggcaatta toggat.ctaa togtacagga aagacaacgt ttattaaaaa aattgtgcat 96.O 

gggaatcc to gtattt catt atc.gc.catct gtcaaaatcg gttattt tag coaaaaaata O20 

gatacattag aattagataa gag catttta gaaaatgttcaatcttcttic acaacaaaat O8O 

gaaact citta titcgaact at totagottaga atgcatttitt ttagagatga tigtttataaa 14 O 

ccaataagtg tottaagtgg toggagagciga gttaaagtag cactalactaa agtattotta 200 

agtgaagtta atacgttggit act agatgaa ccaacaaact ttcttgatat ggaagctata 260 

gaggcgtttgaatctttgtt aaaggaatat aatgg cagta taatctttgt atctoac gat 320 

cgtaaattta togaaaaagt agccactcga ataatgacaa ttgataataa agaaataaaa 38O 

atatttgatg gcacatatga acaatttalaa caagctdaaa agccaacaag gaatattaaa 4 40 

gaagataaaa aactitt tact to agacaaaa attacagaag tactcagtcg attgagtatt 5 OO 

gaac ctitcgg aagaattaga acaagagttt caaaacttaa taaatgaaaa aagaaatttg 560 

gataaataa 569 

<210 SEQ ID NO 177 
&2 11s LENGTH 1467 
&212> TYPE DNA 
<213> ORGANISM: Staphylococcus epidermidis 

<400 SEQUENCE: 177 

atggaacaat atacaattaa atttalaccaa atcaatcata aattgacaga tttacgatca 60 

cittaa.catcg atcatctitta togcttaccaa tittgaaaaaa tag cactitat togggggtaat 120 

gg tactggta aaaccacatt actaaatatg attgcto aaa aaacaaaac C agaatctgga 18O 

acagttgaaa cqaatggcga aattcaat at tittgaac agc tita acatgga tigtggaaaat 240 

gattittaa.ca cqttagacgg tagtttaatg agtgaactcc atatacctat gcataca acc 3OO 

gacagtatga gtggtggtga aaaagcaaaa tataa attac gtaatgtcat atcaaattat 360 

agtc.cgatat tacttittaga tigaacctaca aatcacttgg ataaaattgg taaagattat 420 

citgaataata ttittaaaata ttactatogt actittaatta tagtaagtca cqatagagca 480 

cittataga.cc aaattgctga cacaatttgg gatatacaag aagatgg cac aataagagtg 540 

tittaaaggta attacacaca gitatcaaaat caatatgaac aagaacagtt agaacaacaa 600 

cgtaaatatgaac agtatat aagtgaaaaa caaagattgt cocaa.gc.cag taaagctaaa 660 

cgaaatcaag cqcaacaaat gg cacaag catcatcaaaac aaaaaaataa aagtatagoa 720 

ccagat.cgtt taagtgcatc aaaagaaaaa gqcacggttg agaaggctgc ticaaaaacaa 78O 

gctaag cata ttgaaaaaag aatggaac at ttggaagaag titgaaaaacc acaaagttat 840 

catgaattica atttitccaca aaataaaatt tatgatatoc ataataatta tocaatcatt 9 OO 

gcacaaaatc talacattggit taaaggaagt caaaaactgc talacacaagt acg attccala 96.O 

ataccatatg gcaaaaatat agcgctogta ggtgcaaatg gtgtaggtaa gacaactitta 1020 
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cittgaagcta tttaccacca aatagaggga attgattgtt citcctaaagt gcaaatggca 1080 

tact atcgto: aacttgctta togalagacatg cqtgacgttt cattattgca atatttaatg 1140 

gatgaaacgg attcatcaga atcattcagt agagctattt taaataactt go.gtttaaat 1200 

gaag cactitg agc gttcttg taatgttittg agtggtogggg aaagaac gala attatcgtta 1260 

gcagtatt at tittcaacgaa agc gaatatgttaattittgg atgalaccaac taattittitta 1320 

gatattaaaa cattagaagc attagaaatg tittatgaata aatat cotgg aatcattttg 1380 

tttacatcac atgatacaag gtttgttaaa catgitat cag ataaaaaat g g gaattaa.ca 1440 

ggacaatcta ttcatgatat aacttaa 1467 

What is claimed is 
1. A method using probes (fragments and/or oligonucle 

otides) and/or amplification primers which are specific, 
ubiquitous and Sensitive for determining the presence and/or 
amount of nucleic acids from bacterial Species Selected from 
the group consisting of Escherichia coli, Klebsiells pneu 
moniae, Pseudomonas aeruginosa, Proteus mirabilis, Strep 
toCOccuS pneumoniae, StaphlyOCOccuS aureus, Staphylococ 
cuS epidermidis, EnterOCOccus faecalis, StaphlyOCOccuS 
Saprophyticus, StreptococcuS pyogenes, Haemophilus influ 
enzae and Moraxells catarrhalis in a any Sample Suspected 
of containing Said bacterial nucleic acid, wherein Said bac 
terial nucleic acid or variant or part thereof comprises a 
Selected target region hybridizable with Said probes or 
primers, Said method comprising the Steps of contacting Said 
Sample with Said probes or primers and detecting the pres 
ence and/or amount of hybridized probes and/or amplified 
products as an indication of the presence and/or amount of 
Said bacterial Species. 

2. A method as defined in claim 1 further using probes 
(fragments and/or oligonucleotides) and/or amplification 
primers which are universal and Sensitive for determining 
the presence and/or amount of nucleic acids from any 
bacteria from any Sample Suspected of containing Said 
bacterial nucleic acid, wherein Said bacterial nucleic acid or 
variant or part thereof comprises a Selected target region 
hybridizable with said probes or primers; said method 
comprising the Steps of contacting Said Sample with Said 
probes or primerS and detecting the presence and/or amount 
of hybridized probes and/or amplified products as an indi 
cation of the presence and/or amount of Said any bacteria. 

3. A method as defined in claim 1 further using probes 
(fragments and/or oligonucleotides) and/or amplification 
primers which are specific, ubiquitous and Sensitive for 
determining the presence and/or amount of nucleic acids 
from an antibiotic resistance gene Selected from the group 
consisting of bla, Bla, Blas, aadB, aacC1, aacC2, 
aacC3, aacA4, mecA, VanA, VanH, VanX, SatA, aacA-aphD, 
Vat, Vga, msrA, Sul and int in any Sample Suspected of 
containing Said bacterial nucleic acid, wherein Said bacterial 
nucleic acid or variant or part thereof comprises a Selected 
target region hybridizable with Said probes or primers, Said 
method comprising the Steps of contacting Said Sample with 
Said probes or primers and detecting the presence and/or 
amount of hybridized probes and/or amplified products as an 
indication of the presence and/or amount of Said antibiotic 
resistance gene. 

4. The method of any one of claims 1, 2 and 3 which is 
performed directly on a Sample obtained from human 
patients, animals, environment or food. 

5. The method of any one of claims 1, 2 and 3 which is 
performed directly on a Sample consisting of one or more 
bacterial colonies. 

6. The method of any one of claims 1 to 5, wherein the 
bacterial nucleic acid is amplified by a method Selected from 
the group consisting of: 

a) polymerase chain reaction (PCR), 
b) ligase chain reaction, 
c) nucleic acid sequence-based amplification, 
d) Self-sustained sequence replication, 
e) Strand displacement amplification, 
f) branched DNA signal amplification, 
g) nested PCR, and 
h) multiplex PCR. 
7. The method of claim 6 wherein said bacterial nucleic 

acid is amplified by PCR. 
8. The method of claim 7 wherein the PCR protocol is 

modified to determine within one hour the presence of Said 
bacterial nucleic acids by performing for each amplification 
cycle an annealing step of only one Second at 55 C. and a 
denaturation step of only one second at 95 C. without any 
elongation Step. 

9. A method for the detection, identification and/or quan 
tification of Escherichia coli directly from a test sample or 
from bacterial colonies, which comprises the following 
Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 

inoculating Said Sample or said Substantially homogenous 
population of bacteria isolated from this Sample on an 
inert Support, and lysing in Situ Said inoculated Sample 
or isolated bacteria to release the bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one single Stranded nucleic 
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acid which nucleotidic Sequence is Selected from the 
group consisting of SEQID NO:3, SEQID NO: 4, SEQ 
ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically and ubiquitously anneals 
with strains or representatives of Escherichia coli, 
under conditions Such that the nucleic acid of Said 
probe can selectively hybridize with said bacterial 
DNA, whereby a hybridization complex is formed, said 
complex being detected by labelling means, the label 
being present on Said probe or the label being present 
on a first reactive member of Said labelling means, Said 
first reactive member reacting with a Second reactive 
member present on Said probe, and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
the presence and/or amount of Escherichia coli in Said 
test Sample. 

10. A method as defined in claim 9, wherein said probe is 
Selected from the group consisting of: 

1) an oligonucleotide of 12-227 nucleotides in length 
which sequence is comprised in SEQ ID NO: 3 or a 
complementary Sequence thereof, 

2) an oligonucleotide of 12-278 nucleotides in length 
which sequence is comprised in SEQ ID NO: 4 or a 
complementary Sequence thereof, 

3) an oligonucleotide of 12-1596 nucleotides in length 
which sequence is comprised in SEQ ID NO: 5 or a 
complementary Sequence thereof, 

4) an oligonucleotide of 12-2703 nucleotides in length 
which sequence is comprised in SEQ ID NO: 6 or a 
complementary Sequence thereof, 

5) an oligonucleotide of 12-1391 nucleotides in length 
which sequence is comprised in SEQ ID NO: 7 or a 
complementary Sequence thereof, and 

Variants thereof which specifically and ubiquitously 
anneal with Strains and representatives of Escherichia 
coli. 

11. The method of claim 10, wherein the probe for 
detecting nucleic acid Sequences from Escherichia coli is 
selected from the group consisting of SEQ ID NO: 44, SEQ 
ID NO: 45, SEQ ID NO: 48, SEQID NO: 49, SEQ ID NO: 
50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ 
ID NO: 54 and a sequence complementary thereof. 

12. A method for detecting the presence and/or amount of 
Escherichia coli in a test Sample which comprises the 
following Steps: 

a) treating said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary strands of Escherichia coli DNA 
that contains a target Sequence, and the other of Said 
primers being capable of hybridizing with the other of 
Said Strands So as to form an extension product which 
contains the target Sequence as a template, Said at least 
one pair of primers being chosen from within one of the 
following sequences: SEQ ID NO:3, SEQ ID NO: 4, 
SEQ ID NO: 5, SEQ ID NO: 6 and SEQ ID NO: 7; 
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b) synthesizing an extension product of each of Said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of the presence and/or 
amount of Escherichia coli in Said test Sample. 

13. The method of claim 12, wherein said at least one pair 
of primerS is Selected from the group consisting of 

a) SEQ ID NO: 42 and SEQ ID NO: 43, 
b) SEQ ID NO: 46 and SEQ ID NO: 47, 
c) SEQ ID NO: 55 and SEQ ID NO:56, and 
d) SEQ ID NO: 131 and SEQ ID NO: 132. 
14. A method for the detection, identification and/or 

quantification of Klebsiella pneumoniae directly from a test 
Sample or from bacterial colonies, which comprises the 
following Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 

inoculating Said Sample or said Substantially homogenous 
population of bacteria isolated from this Sample on an 
inert Support, and lysing in Situ Said inoculated Sample 
or isolated bacteria to release the bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQID NO:8, SEQID NO:9, SEQ 
ID NO: 10, SEQ ID NO: 11, a sequence complemen 
tary thereof, a part thereof and a variant thereof, which 
Specifically and ubiquitously anneals with Strains or 
representatives of Klebsiella pneumoniae, under con 
ditions Such that the nucleic acid of Said probe can 
selectively hybridize with said bacterial DNA, whereby 
a hybridization complex is formed, Said complex being 
detected by labelling means, the label being present on 
Said probe or the label being present on a first reactive 
member of Said labelling means, Said first reactive 
member reacting with a Second reactive member 
present on Said probe; and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
the presence and/or amount of Klebsiella pneumoniae 
in Said test Sample. 

15. A method as defined in claim 14, wherein said probe 
is Selected from the group consisting of: 

1) an oligonucleotide of 12-238 nucleotides in length 
which sequence is comprised in SEQ ID NO: 8 or a 
complementary Sequence thereof, 

2) an oligonucleotide of 12-385 nucleotides in length 
which sequence is comprised in SEQ ID NO: 9 or a 
complementary Sequence thereof, 

3) an oligonucleotide of 12-462 nucleotides in length 
which sequence is comprised in SEQ ID NO: 10 or a 
complementary Sequence thereof, 
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4) an oligonucleotide of 12-730 nucleotides in length 
which sequence is comprised in SEQ ID NO: 11 or a 
complementary Sequence thereof, and 

Variants thereof which specifically and ubiquitously 
anneal with strains and representatives of Klebsiella 
pneumoniae. 

16. The method of claim 15, wherein the probe for 
detecting nucleic acid Sequences from Klebsiella pneumo 
niae is selected from the group consisting of SEQ ID NO: 
57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO: 60, SEQ 
ID NO: 63, SEQ ID NO: 64, SEQID NO: 65, SEQ ID NO: 
66, SEQID NO: 69 and a sequence complementary thereof. 

17. A method for detecting the presence and/or amount of 
Klebsiella pneumoniae in a test Sample which comprises the 
following Steps: 

a) treating said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of Klebsiella pneumoniae 
DNA that contains a target Sequence, and the other of 
Said primers being capable of hybridizing with the 
other of Said Strands So as to form an extension product 
which contains the target Sequence as a template, Said 
at least one pair of primers being chosen from within 
one of the following sequences: SEQ ID NO: 8, SEQ 
ID NO: 9, SEQ ID NO: 10, and SEQ ID NO: 11; 

b) synthesizing an extension product of each of said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of the presence and/or 
amount of Klebsiella pneumoniae in Said test Sample. 

18. The method of claim 17, wherein said at least one pair 
of primerS is Selected from the group consisting of 

a) SEQ ID NO: 61 and SEQ ID NO: 62, 
b) SEQ ID NO: 67 and SEQ ID NO: 68, 
c) SEQ ID NO: 135 and SEQ ID NO: 136, and 
d) SEQ ID NO: 137 and SEQ ID NO: 138. 
19. A method for the detection, identification and/or 

quantification of Proteus mirabilis directly from a test 
Sample or from bacterial colonies, which comprises the 
following Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 

inoculating Said Sample or Said Substantially homogenous 
population of bacteria isolated from this Sample on an 
inert Support, and lysing in Situ Said inoculated Sample 
or isolated bacteria to release the bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one Single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 12, SEQ ID NO: 13, 
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SEQ ID NO: 14, SEQ ID NO: 15, a sequence comple 
mentary thereof, a part thereof and a variant thereof, 
which specifically and ubiquitously anneals with 
strains or representatives of Proteus mirabilis, under 
conditions Such that the nucleic acid of Said probe can 
selectively hybridize with said bacterial DNA, whereby 
a hybridization complex is formed, Said complex being 
detected by labelling means, the label being present on 
Said probe or the label being present on a first reactive 
member of Said labelling means, Said first reactive 
member reacting with a Second reactive member 
present on Said probe; and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
the presence and/or amount of Proteus mirabilis in said 
test Sample. 

20. A method as defined in claim 19, wherein said probe 
is Selected from the group consisting of: 

1) an oligonucleotide of 12-225 nucleotides in length 
which sequence is comprised in SEQ ID NO: 12 or a 
complementary Sequence thereof, 

2) an oligonucleotide of 12-402 nucleotides in length 
which sequence is comprised in SEQ ID NO: 13 or a 
complementary Sequence thereof, 

3) an oligonucleotide of 12-157 nucleotides in length 
which sequence is comprised in SEQ ID NO: 14 or a 
complementary Sequence thereof, 

4) an oligonucleotide of 12-1348 nucleotides in length 
which sequence is comprised in SEQ ID NO: 15 or a 
complementary Sequence thereof, and 

variants thereof which Specifically and ubiquitously 
anneal with Strains and representatives of Proteus mira 
bilis. 

21. The method of claim 20, wherein the probe for 
detecting nucleic acid Sequences from Proteus mirabilis is 
selected from the group consisting of SEQ ID NO: 70, SEQ 
ID NO: 71, SEQ ID NO: 72, SEQID NO: 73, SEQ ID NO: 
76, SEQ ID NO: 77, SEQ ID NO: 80, SEQ ID NO: 81, SEQ 
ID NO: 82 and a sequence complementary thereof. 

22. A method for detecting the presence and/or amount of 
Proteus mirabilis in a test sample which comprises the 
following Steps: 

a) treating Said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary strands of Proteus mirabilis DNA 
that contains a target Sequence, and the other of Said 
primers being capable of hybridizing with the other of 
Said Strands So as to form an extension product which 
contains the target Sequence as a template, Said at least 
one pair of primers being chosen from within one of the 
following sequences: SEQID NO: 12, SEQ ID NO: 13, 
SEO ID NO: 14, and SEQ ID NO: 15; 

b) synthesizing an extension product of each of Said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of the presence and/or 
amount of Proteus mirabilis in said test sample. 
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23. The method of claim 22, wherein said at least one pair 
of primerS is Selected from the group consisting of 

a) SEQ ID NO: 74 and SEQ ID NO: 75, and 
b) SEQ ID NO: 133 and SEQ ID NO: 134. 
24. A method for the detection, identification and/or 

quantification of StaphylococcuS Saprophyticus directly 
from a test Sample or from bacterial colonies, which com 
prises the following Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 

inoculating Said Sample or Said Substantially homogenous 
population of bacteria isolated from this Sample on an 
inert Support, and lysing in Situ Said inoculated Sample 
or isolated bacteria to release the bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one Single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 21, SEQ ID NO: 22, 
SEQ ID NO: 23, SEQ ID NO: 24, a sequence comple 
mentary thereof, a part thereof and a variant thereof, 
which specifically and ubiquitously anneals with 
Strains or representatives of StaphylococcuS 
Saprophyticus, under conditions Such that the nucleic 
acid of said probe can selectively hybridize with said 
bacterial DNA, whereby a hybridization complex is 
formed, Said complex being detected by labelling 
means, the label being present on Said probe or the label 
being present on a first reactive member of Said label 
ling means, Said first reactive member reacting with a 
Second reactive member present on Said probe; and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
the presence and/or amount of StaphylococcuS 
SaprophyticuS in Said test Sample. 

25. A method as defined in claim 24, wherein said probe 
is Selected from the group consisting of: 

1) an oligonucleotide of 12-172 nucleotides in length 
which sequence is comprised in SEQ ID NO: 21 or a 
complementary Sequence thereof, 

2) an oligonucleotide of 12-155 nucleotides in length 
which sequence is comprised in SEQ ID NO: 22 or a 
complementary Sequence thereof, 

3) an oligonucleotide of 12-145 nucleotides in length 
which sequence is comprised in SEQ ID NO: 23 or a 
complementary Sequence thereof, 

4) an oligonucleotide of 12-265 nucleotides in length 
which sequence is comprised in SEQ ID NO: 24 or a 
complementary Sequence thereof, and 

Variants thereof which specifically and ubiquitously 
anneal with Strains and representatives of Staphylococ 
cuS Saprophyticus. 

26. The method of claim 25, wherein the probe for 
detecting nucleic acid Sequences from StaphylococcuS 
Saprophyticus is Selected from the group consisting of SEQ 
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ID NO:96, SEQ ID NO: 97, SEQID NO: 100, SEQID NO: 
101, SEQ ID NO: 102, SEQ ID NO: 103, SEQ ID NO: 104 
and a sequence complementary thereof. 

27. A method for detecting the presence and/or amount of 
StaphylococcuS SaprophyticuS in a test Sample which com 
prises the following Steps: 

a) treating Said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of StaphylococcuS 
Saprophyticus DNA that contains a target Sequence, and 
the other of Said primers being capable of hybridizing 
with the other of Said Strands So as to form an extension 
product which contains the target Sequence as a tem 
plate, Said at least one pair of primers being chosen 
from within one of the following sequences: SEQ ID 
NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, and SEQ ID 
NO: 24; 

b) synthesizing an extension product of each of Said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of the presence and/or 
amount of StaphylococcuS SaprophyticuS in Said test 
Sample. 

28. The method of claim 27, wherein said at least one pair 
of primerS is Selected from the group consisting of 

a) SEQ ID NO: 98 and SEQ ID NO: 99, and 
b) SEQ ID NO: 139 and SEQ ID NO: 140. 
29. A method for the detection, identification and/or 

quantification of Moraxella catarrhalis directly from a test 
Sample or from bacterial colonies, which comprises the 
following Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 28, SEQ ID NO: 29, 
a Sequence complementary thereof, a part thereof and 
a variant thereof, which specifically and ubiquitously 
anneals with Strains or representatives of Moraxella 
catarrhalis, under conditions Such that the nucleic acid 
of said probe can selectively hybridize with said bac 
terial DNA, whereby a hybridization complex is 
formed, Said complex being detected by labelling 
means, the label being present on Said probe or the label 
being present on a first reactive member of Said label 
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ling means, Said first reactive member reacting with a 
Second reactive member present on Said probe; and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
the presence and/or amount of Moraxella catarrhalis in 
Said test Sample. 

30. A method as defined in claim 29, wherein said probe 
is Selected from the group consisting of: 

1) an oligonucleotide of 12-526 nucleotides in length 
which sequence is comprised in SEQ ID NO: 28 or a 
complementary Sequence thereof, 

2) an oligonucleotide of 12-466 nucleotides in length 
which sequence is comprised in SEQ ID NO: 29 or a 
complementary Sequence thereof, and 

Variants thereof which specifically and ubiquitously 
anneal with Strains and representatives of Moraxella 
catarrhalis. 

31. The method of claim 30, wherein the probe for 
detecting nucleic acid Sequences from Moraxella catarrha 
lis is selected from the group consisting of SEQID NO: 108, 
SEQ ID NO: 109, SEQ ID NO: 110, SEQ ID NO: 111, SEQ 
ID NO: 114, SEQ ID NO: 115, SEQ ID NO: 116, SEQ ID 
NO: 117 and a sequence complementary thereof. 

32. A method for detecting the presence and/or amount of 
Moraxella catarrhalis in a test Sample which comprises the 
following Steps: 

a) treating said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary strands of Moraxella catarrhalis 
DNA that contains a target Sequence, and the other of 
Said primers being capable of hybridizing with the 
other of Said Strands So as to form an extension product 
which contains the target Sequence as a template, Said 
at least one pair of primers being chosen from within 
one of the following sequences: SEQ ID NO: 28 and 
SEQ ID NO: 29; 

b) synthesizing an extension product of each of said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of the presence and/or 
amount of Moraxella catarrhalis in Said test Sample. 

33. The method of claim 32, wherein said at least one pair 
of primerS is Selected from the group consisting of 

a) SEQ ID NO: 112 and SEQ ID NO: 113, 
b) SEQ ID NO: 118 and SEQ ID NO: 119, and 
c) SEQ ID NO: 160 and SEQ ID NO: 119. 
34. A method for the detection, identification and/or 

quantification of Pseudomonas aeruginosa directly from a 
test Sample or from bacterial colonies, which comprises the 
following Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
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inoculating Said Sample or Said Substantially homog 
enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 16, SEQ ID NO: 17, 
SEO ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, a 
Sequence complementary thereof, a part thereof and a 
Variant thereof, which Specifically and ubiquitously 
anneals with Strains or representatives of Pseudomonas 
aeruginosa, under conditions Such that the nucleic acid 
of said probe can selectively hybridize with said bac 
terial DNA, whereby a hybridization complex is 
formed, Said complex being detected by labelling 
means, the label being present on Said probe or the label 
being present on a first reactive member of Said label 
ling means, Said first reactive member reacting with a 
Second reactive member present on Said probe; and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
the presence and/or amount of Pseudomonas aerugi 
noSa in Said test Sample. 

35. A method as defined in claim 34, wherein said probe 
is Selected from the group consisting of: 

1) an oligonucleotide of 12-2167 nucleotides in length 
which sequence is comprised in SEQ ID NO: 16 or a 
complementary Sequence thereof, 

2) an oligonucleotide of 12-1872 nucleotides in length 
which sequence is comprised in SEQ ID NO: 17 or a 
complementary Sequence thereof, 

3) an oligonucleotide of 12-3451 nucleotides in length 
which sequence is comprised in SEQ ID NO: 18 or a 
complementary Sequence thereof, 

4) an oligonucleotide of 12-744 nucleotides in length 
which sequence is comprised in SEQ ID NO: 19 or a 
complementary Sequence thereof, 

5) an oligonucleotide of 12-2760 nucleotides in length 
which sequence is comprised in SEQ ID NO: 20 or a 
complementary Sequence thereof, and 

variants thereof which Specifically and ubiquitously 
anneal with Strains and representatives of Pseudomo 
naS aeruginosa. 

36. The method of claim 35, wherein the probe for 
detecting nucleic acid Sequences from Pseudomonas aerugi 
nosa is selected from the group consisting of SEQ ID NO: 
87, SEQ ID NO: 88, SEQ ID NO: 89, SEQ ID NO: 90, SEQ 
ID NO: 91, SEQ ID NO: 92, SEQID NO: 93, SEQ ID NO: 
94, SEQID NO: 95 and a sequence complementary thereof. 

37. A method for detecting the presence and/or amount of 
Pseudomonas aeruginosa in a test Sample which comprises 
the following Steps: 

a) treating Said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 



US 2005/0042606A9 

being capable of hybridizing selectively with one of the 
two complementary Strands of Pseudomonas aerugi 
noSa DNA that contains a target Sequence, and the other 
of Said primers being capable of hybridizing with the 
other of Said Strands So as to form an extension product 
which contains the target Sequence as a template, Said 
at least one pair of primers being chosen from within 
one of the following sequences: SEQ ID NO: 16, SEQ 
ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19 and SEQ 
ID NO: 20; 

b) synthesizing an extension product of each of said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of the presence and/or 
amount of Pseudomonas aeruginosa in Said test 
Sample. 

38. The method of claim 37, wherein said at least one pair 
of primerS is Selected from the group consisting of 

a) SEQ ID NO: 83 and SEQ ID NO: 84, and 
b) SEQ ID NO: 85 and SEQ ID NO: 86. 
39. A method for the detection, identification and/or 

quantification of StaphylococcuS epidermidis directly from a 
test Sample or from bacterial colonies, which comprises the 
following Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one Single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 36, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically and ubiquitously anneals 
with Strains or representatives of StaphylococcuS epi 
dermidis, under conditions Such that the nucleic acid of 
said probe can selectively hybridize with said bacterial 
DNA, whereby a hybridization complex is formed, said 
complex being detected by labelling means, the label 
being present on Said probe or the label being present 
on a first reactive member of Said labelling means, Said 
first reactive member reacting with a Second reactive 
member present on Said probe, and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
the presence and/or amount of StaphylococcuS epider 
midis in Said test Sample. 

40. A method as defined in claim 39, wherein said probe 
is Selected from the group consisting of an oligonucleotide 
of 12-705 nucleotides in length which sequence is com 
prised in SEQ ID NO: 36 and variants thereof which 
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Specifically and ubiquitously anneal with Strains and repre 
Sentatives of StaphylococcuS epidermidis. 

41. A method for detecting the presence and/or amount of 
StaphylococcuS epidermidis in a test Sample which com 
prises the following Steps: 

a) treating Said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of StaphylococcuS epider 
midis DNA that contains a target Sequence, and the 
other of Said primers being capable of hybridizing with 
the other of Said Strands So as to form an extension 
product which contains the target Sequence as a tem 
plate, Said at least one pair of primers being chosen 
from within the following sequence: SEQ ID NO:36; 

b) synthesizing an extension product of each of Said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of the presence and/or 
amount of StaphylococcuS epidermidis in Said test 
Sample. 

42. The method of claim 41, wherein said at least one pair 
of primerS is Selected from the group consisting of 

a) SEQ ID NO: 145 and SEQ ID NO: 146, and 
b) SEQ ID NO: 147 and SEQ ID NO: 148. 
43. A method for the detection, identification and/or 

quantification of StaphylococcuS aureuS directly from a test 
Sample or from bacterial colonies, which comprises the 
following Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 37, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically and ubiquitously anneals 
with Strains or representatives of StaphylococcuS 
aureus, under conditions Such that the nucleic acid of 
said probe can selectively hybridize with said bacterial 
DNA, whereby a hybridization complex is formed, said 
complex being detected by labelling means, the label 
being present on Said probe or the label being present 
on a first reactive member of Said labelling means, Said 
first reactive member reacting with a Second reactive 
member present on Said probe, and 



US 2005/0042606A9 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
the presence and/or amount of StaphylococcuS aureuS 
in Said test Sample. 

44. A method as defined in claim 43, wherein said probe 
is Selected from the group consisting of an oligonucleotide 
of 12-442 nucleotides in length which Sequence is com 
prised in SEQ ID NO: 37 and variants thereof which 
Specifically and ubiquitously anneal with Strains and repre 
Sentatives of StaphylococcuS aureus. 

45. A method for detecting the presence and/or amount of 
StaphylococcuS aureuS in a test Sample which comprises the 
following Steps: 

a) treating said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of StaphylococcuS aureuS 
DNA that contains a target Sequence, and the other of 
Said primers being capable of hybridizing with the 
other of Said Strands So as to form an extension product 
which contains the target Sequence as a template, Said 
at least one pair of primers being chosen from within 
the following sequence: SEQ ID NO:37; 

b) synthesizing an extension product of each of said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of the presence and/or 
amount of StaphylococcuS aureus in Said test Sample. 

46. The method of claim 45, wherein said at least one pair 
of primerS is Selected from the group consisting of 

a) SEQ ID NO: 149 and SEQ ID NO: 150, 
b) SEQ ID NO: 149 and SEQ ID NO: 151, and 
c) SEQ ID NO: 152 and SEQ ID NO: 153. 
47. A method for the detection, identification and/or 

quantification of Haemophilus influenzae directly from a test 
Sample or from bacterial colonies, which comprises the 
following Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one Single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 25, SEQ ID NO: 26, 
SEQ ID NO: 27, a sequence complementary thereof, a 
part thereof and a variant thereof, which specifically 
and ubiquitously anneals with Strains or representatives 
of Haemophilus influenzae, under conditions Such that 
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the nucleic acid of Said probe can Selectively hybridize 
with said bacterial DNA, whereby a hybridization 
complex is formed, said complex being detected by 
labelling means, the label being present on Said probe 
or the label being present on a first reactive member of 
Said labelling means, Said first reactive member react 
ing with a Second reactive member present on Said 
probe; and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
the presence and/or amount of Haemophilus influenzae 
in Said test Sample. 

48. A method as defined in claim 47, wherein said probe 
is Selected from the group consisting of: 

1) an oligonucleotide of 12-845 nucleotides in length 
which sequence is comprised in SEQ ID NO: 25 or a 
complementary Sequence thereof, 

2) an oligonucleotide of 12-1598 nucleotides in length 
which sequence is comprised in SEQ ID NO: 26 or a 
complementary Sequence thereof, 

3) an oligonucleotide of 12-9100 nucleotides in length 
which sequence is comprised in SEQ ID NO: 27 or a 
complementary Sequence thereof, and 
Variants thereof which Specifically and ubiquitously 

anneal with Strains and representatives of Haemo 
philus influenzae. 

49. The method of claim 48, wherein the probe for 
detecting nucleic acid Sequences from Haemophilus influ 
enzae is selected from the group consisting of SEQ ID NO: 
105, SEQ ID NO: 106, SEQ ID NO: 107 and a sequence 
complementary thereof. 

50. A method for detecting the presence and/or amount of 
Haemophilus influenzae in a test Sample which comprises 
the following Steps: 

a) treating Said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of Haemophilus influenzae 
DNA that contains a target Sequence, and the other of 
Said primers being capable of hybridizing with the 
other of Said Strands So as to form an extension product 
which contains the target Sequence as a template, Said 
at least one pair of primers being chosen from within 
one of the following sequences: SEQ ID NO: 25, SEQ 
ID NO: 26 and SEO ID NO: 27; 

b) synthesizing an extension product of each of Said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of the presence and/or 
amount of Haemophilus influenzae in Said test Sample. 

51. The method of claim 50, wherein said at least one pair 
of primers comprises the following pair: SEQ ID NO: 154 
and SEO ID NO: 155. 

52. A method for the detection, identification and/or 
quantification of StreptococcuS pneumoniae directly from a 
test Sample or from bacterial colonies, which comprises the 
following Steps: 
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a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one Single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO:30, SEQ ID NO:31, 
SEQ ID NO:34, SEQ ID NO:35, a sequence comple 
mentary thereof, a part thereof and a variant thereof, 
which specifically and ubiquitously anneals with 
Strains or representatives of StreptococcuS pneumoniae, 
under conditions Such that the nucleic acid of Said 
probe can selectively hybridize with said bacterial 
DNA, whereby a hybridization complex is formed, said 
complex being detected by labelling means, the label 
being present on Said probe or the label being present 
on a first reactive member of Said labelling means, Said 
first reactive member reacting with a Second reactive 
member present on Said probe, and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
the presence and/or amount of StreptococcuS pneumo 
niae in Said test Sample. 

53. A method as defined in claim 52, wherein said probe 
is Selected from the group consisting of: 

1) an oligonucleotide of 12-631 nucleotides in length 
which sequence is comprised in SEQ ID NO:30 or a 
complementary Sequence thereof, 

2) an oligonucleotide of 12-3754 nucleotides in length 
which sequence is comprised in SEQ ID NO: 31 or a 
complementary Sequence thereof, 

3) an oligonucleotide of 12-841 nucleotides in length 
which sequence is comprised in SEQ ID NO:34 or a 
complementary Sequence thereof, 

4) an oligonucleotide of 12-4500 nucleotides in length 
which sequence is comprised in SEQ ID NO: 35 or a 
complementary Sequence thereof, and 
variants thereof which Specifically and ubiquitously 

anneal with Strains and representatives of Strepto 
coccuS pneumoniae. 

54. The method of claim 53, wherein the probe for 
detecting nucleic acid Sequences from StreptococcuS pneu 
moniae is selected from the group consisting of SEQID NO: 
120, SEQ ID NO: 121 and a sequence complementary 
thereof. 

55. A method for detecting the presence and/or amount of 
StreptococcuS pneumoniae in a test Sample which comprises 
the following Steps: 

a) treating said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
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being capable of hybridizing selectively with one of the 
two complementary Strands of StreptococcuS pneumo 
niae DNA that contains a target Sequence, and the other 
of Said primers being capable of hybridizing with the 
other of Said Strands So as to form an extension product 
which contains the target Sequence as a template, Said 
at least one pair of primers being chosen from within 
one of the following sequences: SEQ ID NO:30, SEQ 
ID NO:31, SEQ ID NO:34 and SEQ ID NO:35; 

b) synthesizing an extension product of each of Said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of the presence and/or 
amount of StreptococcuS pneumoniae in Said test 
Sample. 

56. The method of claim 55, wherein said at least one pair 
of primerS is Selected from the group consisting of 

a) SEQ ID NO: 78 and SEQ ID NO: 79, 

b) SEQ ID NO: 156 and SEQ ID NO: 157, and 

c) SEQ ID NO: 158 and SEQ ID NO: 159. 
57. A method for the detection, identification and/or 

quantification of Streptococcus pyogenes directly from a test 
Sample or from bacterial colonies, which comprises the 
following Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO:32, SEQ ID NO:33, 
a Sequence complementary thereof, a part thereof and 
a variant thereof, which specifically and ubiquitously 
anneals with Strains or representatives of StreptococcuS 
pyogenes, under conditions Such that the nucleic acid of 
said probe can selectively hybridize with said bacterial 
DNA, whereby a hybridization complex is formed, said 
complex being detected by labelling means, the label 
being present on Said probe or the label being present 
on a first reactive member of Said labelling means, Said 
first reactive member reacting with a Second reactive 
member present on Said probe, and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
the presence and/or amount of Streptococcus pyogenes 
in Said test Sample. 
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58. A method as defined in claim 57, wherein said probe 
is Selected from the group consisting of: 

1) an oligonucleotide of 12-1337 nucleotides in length 
which sequence is comprised in SEQ ID NO: 32 or a 
complementary Sequence thereof, 

2) an oligonucleotide of 12-1837 nucleotides in length 
which sequence is comprised in SEQ ID NO:33 or a 
complementary Sequence thereof, and 
variants thereof which Specifically and ubiquitously 

anneal with Strains and representatives of Strepto 
coccuS pyogenes. 

59. A method for detecting the presence and/or amount of 
StreptococcuS pyogenes in a test Sample which comprises 
the following Steps: 

a) treating said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of StreptococcuS pyogenes 
DNA that contains a target Sequence, and the other of 
Said primers being capable of hybridizing with the 
other of Said Strands So as to form an extension product 
which contains the target Sequence as a template, Said 
at least one pair of primers being chosen from within 
one of the following sequences: SEQ ID NO: 32 and 
SEQ ID NO:33; 

b) Synthesizing an extension product of each of Said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of the presence and/or 
amount of StreptococcuS pyogenes in Said test Sample. 

60. The method of claim 59, wherein said at least one pair 
of primerS is Selected from the group consisting of 

a) SEQ ID NO: 141 and SEQ ID NO: 142, and 
b) SEQ ID NO: 143 and SEQ ID NO: 144. 
61. A method for the detection, identification and/or 

quantification of EnterOCOccuS faecalis directly from a test 
Sample or from bacterial colonies, which comprises the 
following Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one Single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 1, SEQ ID NO: 2, a 
Sequence complementary thereof, a part thereof and a 
variant thereof, which Specifically and ubiquitously 
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anneals with Strains or representatives of EnterOCOccuS 
faecalis, under conditions Such that the nucleic acid of 
said probe can selectively hybridize with said bacterial 
DNA, whereby a hybridization complex is formed, said 
complex being detected by labelling means, the label 
being present on Said probe or the label being present 
on a first reactive member of Said labelling means, Said 
first reactive member reacting with a Second reactive 
member present on Said probe, and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
the presence and/or amount of EnterOCOccus faecalis in 
Said test Sample. 

62. A method as defined in claim 61, wherein said probe 
is Selected from the group consisting of: 

1) an oligonucleotide of 12-1817 nucleotides in length 
which sequence is comprised in SEQ ID NO: 1 or a 
complementary Sequence thereof, 

2) an oligonucleotide of 12-2275 nucleotides in length 
which sequence is comprised in SEQ ID NO: 2, and 
Variants thereof which Specifically and ubiquitously 

anneal with Strains and representatives of EnterOCOc 
cuS faecalis. 

63. A method for detecting the presence and/or amount of 
EnterOCOccuS faecalis in a test Sample which comprises the 
following Steps: 

a) treating Said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of Enterococcus faecalis 
DNA that contains a target Sequence, and the other of 
Said primers being capable of hybridizing with the 
other of Said Strands So as to form an extension product 
which contains the target Sequence as a template, Said 
at least one pair of primers being chosen from within 
one of the following sequences: SEQ ID NO: 1 and 
SEQ ID NO: 2; 

b) synthesizing an extension product of each of Said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of the presence and/or 
amount of EnterOCOccuS faecalis in Said test Sample. 

64. The method of claim 63, wherein said at least one pair 
of primerS is Selected from the group consisting of 

a) SEQ ID NO:38 and SEQ ID NO:39, and 
b) SEQ ID NO: 40 and SEQ ID NO: 41. 
65. A method for the detection of the presence and/or 

amount of any bacterial Species directly from a test Sample 
or from bacterial colonies, which comprises the following 
Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
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Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a universal 
probe which Sequence is Selected from the group con 
sisting of SEQ ID NO: 122, SEQ ID NO: 123, SEQ ID 
NO: 124, SEQID NO: 125, SEQ ID NO: 128, SEQ ID 
NO: 129, SEQ ID NO: 130 and a sequence comple 
mentary thereof, under conditions Such that the nucleic 
acid of said probe can selectively hybridize with said 
bacterial DNA, whereby a hybridization complex is 
formed, Said complex being detected by labelling 
means, the label being present on Said probe or the label 
being present on a first reactive member of Said label 
ling means, Said first reactive member reacting with a 
Second reactive member present on Said probe; and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
the presence and/or amount of Said any bacterial Spe 
cies in Said test Sample. 

66. A method for detecting the presence and/or amount of 
any bacterial Species in a test Sample which comprises the 
following Steps: 

a) treating said Sample with an aqueous Solution contain 
ing a pair of universal primers which Sequence is 
defined in SEQ ID NO: 126 and SEQ ID NO: 127, one 
of Said primers being capable of hybridizing Selectively 
with one of the two complementary Strands of Said any 
bacterial Species DNA that contains a target Sequence, 
and the other of Said primers being capable of hybrid 
izing with the other of Said Strands So as to form an 
extension product which contains the target Sequence 
as a template; 

b) synthesizing an extension product of each of said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of the presence and/or 
amount of Said any bacterial Species in Said test Sample. 

67. A method for evaluating a bacterial resistance to 
B-lactam antibiotics mediated by the bacterial antibiotic 
resistance gene bla (TEM-1) directly from a test sample 
or from bacterial colonies, which comprises the following 
Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 
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b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 161, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically anneals with Said bacterial 
antibiotic resistance gene coding for a B-lactamase, 
under conditions Such that the nucleic acid of Said 
probe can selectively hybridize with said bacterial 
DNA, whereby a hybridization complex is formed, said 
complex being detected by labelling means, the label 
being present on Said probe or the label being present 
on a first reactive member of Said labelling means, Said 
first reactive member reacting with a Second reactive 
member present on Said probe, and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
a bacterial resistance to B-lactam antibiotics mediated 
by the bacterial antibiotic resistance gene TEM-1. 

68. A method as defined in claim 67, wherein said probe 
comprises an oligonucleotide of at least 12 nucleotides in 
length which hybridizes to SEQ ID NO: 161. 

69. A method for evaluating a bacterial resistance to 
B-lactam antibiotics mediated by the bacterial antibiotic 
resistance gene bla (TEM-1) in a test Sample which 
comprises the following Steps: 

a) treating Said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primers having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of Said bacterial antibiotic 
resistance gene coding for a B-lactamase that contains 
a target Sequence, and the other of Said primers being 
capable of hybridizing with the other of said strands so 
as to form an extension product which contains the 
target Sequence as a template, Said at least one pair of 
primers being chosen from within the Sequence defined 
in SEQ ID NO: 161; 

b) synthesizing an extension product of each of Said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of a bacterial resistance 
to B-lactam antibiotics mediated by the bacterial anti 
biotic resistance gene TEM-1. 

70. A method for evaluating a bacterial resistance to 
B-lactam antibiotics mediated by the bacterial antibiotic 
resistance gene bla (ROB-1) directly from a test sample or 
from bacterial colonies, which comprises the following 
Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 
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Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one Single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 162, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically anneals with Said bacterial 
antibiotic resistance gene coding for a B-lactamase, 
under conditions Such that the nucleic acid of Said 
probe can selectively hybridize with said bacterial 
DNA, whereby a hybridization complex is formed, said 
complex being detected by labelling means, the label 
being present on Said probe or the label being present 
on a first reactive member of Said labelling means, Said 
first reactive member reacting with a Second reactive 
member present on Said probe, and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
a bacterial resistance to B-lactam antibiotics mediated 
by the bacterial antibiotic resistance gene ROB-1. 

71. A method as defined in claim 70, wherein said probe 
comprises an oligonucleotide of at least 12 nucleotides in 
length which hybridizes to SEQ ID NO: 162. 

72. A method for evaluating a bacterial resistance to 
B-lactam antibiotics mediated by the bacterial antibiotic 
resistance gene bla, (ROB-1) in a test Sample which 
comprises the following Steps: 

a) treating said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of Said bacterial antibiotic 
resistance gene coding for a B-lactamase that contains 
a target Sequence, and the other of Said primers being 
capable of hybridizing with the other of said strands so 
as to form an extension product which contains the 
target Sequence as a template, Said at least one pair of 
primers being chosen from within the Sequence defined 
in SEQ ID NO: 162; 

b) synthesizing an extension product of each of said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of a bacterial resistance 
to B-lactam antibiotics mediated by the bacterial anti 
biotic resistance gene ROB-1. 

73. A method for evaluating a bacterial resistance to 
B-lactam antibiotics mediated by the bacterial antibiotic 
resistance gene bla (SHV-1) directly from a test sample or 
from bacterial colonies, which comprises the following 
Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 
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Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 163, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically anneals with Said bacterial 
antibiotic resistance gene coding for a B-lactamase, 
under conditions Such that the nucleic acid of Said 
probe can selectively hybridize with said bacterial 
DNA, whereby a hybridization complex is formed, said 
complex being detected by labelling means, the label 
being present on Said probe or the label being present 
on a first reactive member of Said labelling means, Said 
first reactive member reacting with a Second reactive 
member present on Said probe, and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
a bacterial resistance to B-lactam antibiotics mediated 
by the bacterial antibiotic resistance gene SHV-1. 

74. A method as defined in claim 73, wherein said probe 
comprises an oligonucleotide of at least 12 nucleotides in 
length which hybridizes to SEQ ID NO: 163. 

75. A method for evaluating a bacterial resistance to 
B-lactam antibiotics mediated by the bacterial antibiotic 
resistance gene blast (SHV-1) in a test sample which 
comprises the following Steps: 

a) treating Said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of Said bacterial antibiotic 
resistance gene coding for a B-lactamase that contains 
a target Sequence, and the other of Said primers being 
capable of hybridizing with the other of said strands so 
as to form an extension product which contains the 
target Sequence as a template, Said at least one pair of 
primers being chosen from within the Sequence defined 
in SEQ ID NO: 163; 

b) synthesizing an extension product of each of Said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of a bacterial resistance 
to B-lactam antibiotics mediated by the bacterial anti 
biotic resistance gene SHV-1. 

76. A method for evaluating a bacterial resistance to 
aminoglycoside antibiotics mediated by the bacterial anti 
biotic resistance gene aadB directly from a test Sample or 
from bacterial colonies, which comprises the following 
Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 
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said bacterial DNA being in a substantially single 
stranded form; 

b) contacting said single stranded DNA with a probe, said 
probe comprising at least one single stranded nucleic 
acid which nucleotidic sequence is selected from the 
group consisting of SEQ ID NO: 164, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically anneals with said bacterial 
antibiotic resistance gene coding for an aminoglycoside 
adenylyltransferase, under conditions such that the 
nucleic acid of said probe can selectively hybridize 
with said bacterial DNA, whereby a hybridization 
complex is formed, said complex being detected by 
labelling means, the label being present on Said probe 
or the label being present on a first reactive member of 
said labelling means, said first reactive member react 
ing with a second reactive member present on Said 
probe; and 

c) detecting the presence or the intensity of Said label on 
said inert Support or in said Solution as an indication of 
a bacterial resistance to aminoglycoside antibiotics 
mediated by the bacterial antibiotic resistance gene 
aadB. 

77. A method as defined in claim 76, wherein said probe 
comprises an oligonucleotide of at least 12 nucleotides in 
length which hybridizes to SEQ ID NO: 164. 

78. A method for evaluating a bacterial resistance to 
aminoglycoside antibiotics mediated by the bacterial anti 
biotic resistance gene aadB in a test sample which comprises 
the following steps: 

a) treating said sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primers having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary strands of Said bacterial antibiotic 
resistance gene coding for an aminoglycoside adeny 
lyltransferase that contains a target Sequence, and the 
other of said primers being capable of hybridizing with 
the other of said strands So as to form an extension 
product which contains the target Sequence as a tem 
plate, said at least one pair of primers being chosen 
from within the sequence defined in SEQ ID NO: 164, 

b) synthesizing an extension product of each of Said 
primers which extension products contain the target 
sequence, and amplifying said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of said amplified 
target sequence as an indication of a bacterial resistance 
to aminoglycoside antibiotics mediated by the bacterial 
antibiotic resistance gene aadB. 

79. A method for evaluating a bacterial resistance to 
aminoglycoside antibiotics mediated by the bacterial anti 
biotic resistance gene aacC1 directly from a test sample or 
from bacterial colonies, which comprises the following 
steps: 

a) depositing and fixing on an inert Support or leaving in 
solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this sample, or 
inoculating said sample or said Substantially homog 

enous population of bacteria isolated from this 

88 
Feb. 24, 2005 

sample on an inert Support, and lysing in Situ Said 
inoculated sample or isolated bacteria to release the 
bacterial DNA, 

said bacterial DNA being in a substantially single 
stranded form; 

b) contacting said single stranded DNA with a probe, Said 
probe comprising at least one single Stranded nucleic 
acid which nucleotidic sequence is selected from the 
group consisting of SEQ ID NO: 165, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically anneals with said bacterial 
antibiotic resistance gene coding for an aminoglycoside 
acetyltransferase, under conditions Such that the 
nucleic acid of said probe can selectively hybridize 
with said bacterial DNA, whereby a hybridization 
complex is formed, said complex being detected by 
labelling means, the label being present on Said probe 
or the label being present on a first reactive member of 
said labelling means, said first reactive member react 
ing with a second reactive member present on Said 
probe; and 

c) detecting the presence or the intensity of Said label on 
said inert Support or in Said Solution as an indication of 
a bacterial resistance to aminoglycoside antibiotics 
mediated by the bacterial antibiotic resistance gene 
aacC1. 

80. A method as defined in claim 79, wherein said probe 
comprises an oligonucleotide of at least 12 nucleotides in 
length which hybridizes to SEQ ID NO: 165. 

81. A method for evaluating a bacterial resistance to 
aminoglycoside antibiotics mediated by the bacterial anti 
biotic resistance gene aacclin a test sample which comprises 
the following steps: 

a) treating said sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primers having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of Said bacterial antibiotic 
resistance gene coding for an aminoglycoside acetyl 
transferase that contains a target Sequence, and the 
other of said primers being capable of hybridizing with 
the other of said strands So as to form an extension 
product which contains the target Sequence as a tem 
plate, said at least one pair of primers being chosen 
from within the sequence defined in SEQ ID NO: 165; 

b) synthesizing an extension product of each of Said 
primers which extension products contain the target 
Sequence, and amplifying said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target sequence as an indication of a bacterial resistance 
to aminoglycoside antibiotics mediated by the bacterial 
antibiotic resistance gene aacC1. 

82. A method for evaluating a bacterial resistance to 
aminoglycoside antibiotics mediated by the bacterial anti 
biotic resistance gene aacC2 directly from a test Sample or 
from bacterial colonies, which comprises the following 
Steps: 

a) depositing and fixing on an inert Support or leaving in 
solution the bacterial DNA of the sample or of a 
substantially homogenous population of bacteria iso 
lated from this sample, or 
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inoculating Said Sample or Said Substantially homog 
enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one Single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 166, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically anneals with Said bacterial 
antibiotic resistance gene coding for an aminoglycoside 
acetyltransferase, under conditions Such that the 
nucleic acid of Said probe can Selectively hybridize 
with said bacterial DNA, whereby a hybridization 
complex is formed, Said complex being detected by 
labelling means, the label being present on Said probe 
or the label being present on a first reactive member of 
Said labelling means, Said first reactive member react 
ing with a Second reactive member present on Said 
probe, and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
a bacterial resistance to aminoglycoside antibiotics 
mediated by the bacterial antibiotic resistance gene 
aacC2. 

83. A method as defined in claim 82, wherein said probe 
comprises an oligonucleotide of at least 12 nucleotides in 
length which hybridizes to SEQ ID NO: 166. 

84. A method for evaluating a bacterial resistance to 
aminoglycoside antibiotics mediated by the bacterial anti 
biotic resistance gene aacC2 in a test Sample which com 
prises the following Steps: 

a) treating said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of Said bacterial antibiotic 
resistance gene coding for an aminoglycoside acetyl 
transferase that contains a target Sequence, and the 
other of Said primers being capable of hybridizing with 
the other of Said Strands So as to form an extension 
product which contains the target Sequence as a tem 
plate, Said at least one pair of primers being chosen 
from within the sequence defined in SEQ ID NO: 166; 

b) synthesizing an extension product of each of said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of a bacterial resistance 
to aminoglycoside antibiotics mediated by the bacterial 
antibiotic resistance gene aacC2. 

85. A method for evaluating a bacterial resistance to 
aminoglycoside antibiotics mediated by the bacterial anti 
biotic resistance gene aacC3 directly from a test Sample or 
from bacterial colonies, which comprises the following 
Steps: 
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a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 167, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically anneals with Said bacterial 
antibiotic resistance gene coding for an aminoglycoside 
acetyltransferase, under conditions Such that the 
nucleic acid of Said probe can Selectively hybridize 
with said bacterial DNA, whereby a hybridization 
complex is formed, said complex being detected by 
labelling means, the label being present on Said probe 
or the label being present on a first reactive member of 
Said labelling means, Said first reactive member react 
ing with a Second reactive member present on Said 
probe; and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
a bacterial resistance to aminoglycoside antibiotics 
mediated by the bacterial antibiotic resistance gene 
aacC3. 

86. A method as defined in claim 85, wherein said probe 
comprises an oligonucleotide of at least 12 nucleotides in 
length which hybridizes to SEQ ID NO: 167. 

87. A method for evaluating a bacterial resistance to 
aminoglycoside antibiotics mediated by the bacterial anti 
biotic resistance gene aacC3 in a test Sample which com 
prises the following Steps: 

a) treating Said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of Said bacterial antibiotic 
resistance gene coding for an aminoglycoside acetyl 
transferase that contains a target Sequence, and the 
other of Said primers being capable of hybridizing with 
the other of Said Strands So as to form an extension 
product which contains the target Sequence as a tem 
plate, Said at least one pair of primers being chosen 
from within the sequence defined in SEQ ID NO: 167; 

b) synthesizing an extension product of each of Said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of a bacterial resistance 
to aminoglycoside antibiotics mediated by the bacterial 
antibiotic resistance gene aacC3. 

88. A method for evaluating a bacterial resistance to 
aminoglycoside antibiotics mediated by the bacterial anti 
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biotic resistance gene aacA4 directly from a test Sample or to aminoglycoside antibiotics mediated by the bacterial 
from bacterial colonies, which comprises the following 
Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one Single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 168, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically anneals with Said bacterial 
antibiotic resistance gene coding for an aminoglycoside 
acetyltransferase, under conditions Such that the 
nucleic acid of Said probe can Selectively hybridize 
with said bacterial DNA, whereby a hybridization 
complex is formed, Said complex being detected by 
labelling means, the label being present on Said probe 
or the label being present on a first reactive member of 
Said labelling means, Said first reactive member react 
ing with a Second reactive member present on Said 
probe, and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
a bacterial resistance to aminoglycoside antibiotics 
mediated by the bacterial antibiotic resistance gene 
aacA4. 

89. A method as defined in claim 88, wherein said probe 
comprises an oligonucleotide of at least 12 nucleotides in 
length which hybridizes to SEQ ID NO: 168. 

90. A method for evaluating a bacterial resistance to 
aminoglycoside antibiotics mediated by the bacterial anti 
biotic resistance gene aacA4 in a test Sample which com 
prises the following Steps: 

a) treating said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of Said bacterial antibiotic 
resistance gene coding for an aminoglycoside acetyl 
transferase that contains a target Sequence, and the 
other of Said primers being capable of hybridizing with 
the other of Said Strands So as to form an extension 
product which contains the target Sequence as a tem 
plate, Said at least one pair of primers being chosen 
from within the sequence defined in SEQ ID NO: 168; 

b) synthesizing an extension product of each of said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of a bacterial resistance 

antibiotic resistance gene aacA4. 
91. A method for evaluating a bacterial resistance to 

B-lactam antibiotics mediated by the bacterial antibiotic 
resistance gene mecA directly from a test Sample or from 
bacterial colonies, which comprises the following Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 169, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically anneals with Said bacterial 
antibiotic resistance gene coding for a penicillin-bind 
ing protein, under conditions Such that the nucleic acid 
of said probe can selectively hybridize with said bac 
terial DNA, whereby a hybridization complex is 
formed, said complex being detected by labelling 
means, the label being present on Said probe or the label 
being present on a first reactive member of Said label 
ling means, Said first reactive member reacting with a 
Second reactive member present on Said probe; and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
a bacterial resistance to B-lactam antibiotics mediated 
by the bacterial antibiotic resistance gene mecA. 

92. A method as defined in claim 91, wherein said probe 
comprises an oligonucleotide of at least 12 nucleotides in 
length which hybridizes to SEQ ID NO: 169. 

93. A method for evaluating a bacterial resistance to 
B-lactam antibiotics mediated by the bacterial antibiotic 
resistance gene mecA in a test Sample which comprises the 
following Steps: 

a) treating Said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of Said bacterial antibiotic 
resistance gene coding for a penicillin-binding protein 
that contains a target Sequence, and the other of Said 
primers being capable of hybridizing with the other of 
Said Strands So as to form an extension product which 
contains the target Sequence as a template, Said at least 
one pair of primers being chosen from within the 
sequence defined in SEQ ID NO: 169; 

b) synthesizing an extension product of each of Said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of a bacterial resistance 
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to B-lactam antibiotics mediated by the bacterial anti 
biotic resistance gene mecA. 

94. A method for evaluating a bacterial resistance to 
Vancomycin mediated by the bacterial antibiotic resistance 
genes VanH, VanA and VanX directly from a test Sample or 
from bacterial colonies, which comprises the following 
Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one Single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 170, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically anneals with Said bacterial 
antibiotic resistance genes coding for Vancomycin 
resistance proteins, under conditions Such that the 
nucleic acid of Said probe can Selectively hybridize 
with said bacterial DNA, whereby a hybridization 
complex is formed, Said complex being detected by 
labelling means, the label being present on Said probe 
or the label being present on a first reactive member of 
Said labelling means, Said first reactive member react 
ing with a Second reactive member present on Said 
probe, and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
a bacterial resistance to Vancomycin mediated by the 
bacterial antibiotic resistance genes VanH, VanA and 
VanX. 

95. A method as defined in claim 94, wherein said probe 
comprises an oligonucleotide of at least 12 nucleotides in 
length which hybridizes to SEQ ID NO: 170. 

96. A method for evaluating a bacterial resistance to 
Vancomycin mediated by the bacterial antibiotic resistance 
genes VanH, VanA and VanX in a test Sample which com 
prises the following Steps: 

a) treating said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of Said bacterial antibiotic 
resistance genes coding for Vancomycin-resistance pro 
teins that contain a target Sequence, and the other of 
Said primers being capable of hybridizing with the 
other of Said Strands So as to form an extension product 
which contains the target Sequence as a template, Said 
at least one pair of primers being chosen from within 
the sequence defined in SEQ ID NO: 170; 

b) synthesizing an extension product of each of said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 
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c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of a bacterial resistance 
to Vancomycin mediated by the bacterial antibiotic 
resistance genes VanH, VanA and VanX. 

97. A method for evaluating a bacterial resistance to 
Streptogramin A mediated by the bacterial antibiotic resis 
tance gene SatA directly from a test Sample or from bacterial 
colonies, which comprises the following Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 173, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically anneals with Said bacterial 
antibiotic resistance gene coding for a Streptogramin A 
acetyltransferase, under conditions Such that the 
nucleic acid of said probe can selectively hybridize 
with said bacterial DNA, whereby a hybridization 
complex is formed, said complex being detected by 
labelling means, the label being present on Said probe 
or the label being present on a first reactive member of 
Said labelling means, Said first reactive member react 
ing with a Second reactive member present on Said 
probe; and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
a bacterial resistance to Streptogramin A mediated by 
the bacterial antibiotic resistance gene SatA. 

98. A method as defined in claim 97, wherein said probe 
comprises an oligonucleotide of at least 12 nucleotides in 
length which hybridizes to SEQ ID NO: 173. 

99. A method for evaluating a bacterial resistance to 
Streptogramin A mediated by the bacterial antibiotic resis 
tance gene SatA in a test Sample which comprises the 
following Steps: 

a) treating Said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of Said bacterial antibiotic 
resistance gene coding for Streptogramin Aacetyltrans 
ferase that contains a target Sequence, and the other of 
Said primers being capable of hybridizing with the 
other of Said Strands So as to form an extension product 
which contains the target Sequence as a template, Said 
at least one pair of primers being chosen from within 
the sequence defined in SEQ ID NO: 173; 

b) synthesizing an extension product of each of Said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 



US 2005/0042606A9 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of a bacterial resistance 
to Streptogramin A mediated by the bacterial antibiotic 
resistance gene SatA. 

100. A method for evaluating a bacterial resistance to 
aminoglycoside antibiotics mediated by the bacterial anti 
biotic resistance gene aacA-aphD directly from a test Sample 
or from bacterial colonies, which comprises the following 
Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one Single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 174, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically anneals with Said bacterial 
antibiotic resistance gene coding for an aminoglycoside 
acetyltransferase-phosphotransferase under conditions 
Such that the nucleic acid of Said probe can Selectively 
hybridize with said bacterial DNA, whereby a hybrid 
ization complex is formed, said complex being detected 
by labelling means, the label being present on Said 
probe or the label being present on a first reactive 
member of Said labelling means, Said first reactive 
member reacting with a Second reactive member 
present on Said probe, and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
a bacterial resistance to aminoglycoside antibiotics 
mediated by the bacterial antibiotic resistance gene 
aacA-aphD. 

101. A method as defined in claim 100, wherein said probe 
comprises an oligonucleotide of at least 12 nucleotides in 
length which hybridizes to SEQ ID NO: 174. 

102. A method for evaluating a bacterial resistance to 
aminoglycoside; antibiotics mediated by the bacterial anti 
biotic resistance gene aacA-aphD in a test Sample which 
comprises the following Steps: 

a) treating said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of Said bacterial antibiotic 
resistance gene coding for an aminoglycoside acetyl 
transferase-phosphotransferase that contains a target 
Sequence, and the other of Said primers being capable 
of hybridizing with the other of said strands so as to 
form an extension product which contains the target 
Sequence as a template, Said at least one pair of primers 
being chosen from within the sequence defined in SEQ 
ID NO: 174; 
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b) synthesizing an extension product of each of Said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of a bacterial resistance 
to aminoglycoside antibiotics mediated by the bacterial 
antibiotic resistance gene aacA-aphD. 

103. A method for evaluating a bacterial resistance to 
Virginiamycin mediated by the bacterial antibiotic resistance 
gene vat directly from a test Sample or from bacterial 
colonies, which comprises the following Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one single Stranded nucleic 
acid which nucleotidic sequence is selected from the 
group consisting of SEQ ID NO: 175, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically anneals with Said bacterial 
antibiotic resistance gene coding for a Virginiamycin 
acetyltransferase, under conditions Such that the 
nucleic acid of Said probe can Selectively hybridize 
with said bacterial DNA, whereby a hybridization 
complex is formed, said complex being detected by 
labelling means, the label being present on Said probe 
or the label being present on a first reactive member of 
Said labelling means, Said first reactive member react 
ing with a Second reactive member present on Said 
probe; and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
a bacterial resistance to Virginiamycin mediated by the 
bacterial antibiotic resistance gene Vat. 

104. A method as defined in claim 103, wherein said probe 
comprises an oligonucleotide of at least 12 nucleotides in 
length which hybridizes to SEQ ID NO: 175. 

105. A method for evaluating a bacterial resistance to 
Virginiamycin mediated by the bacterial antibiotic resistance 
gene Vat in a test Sample which comprises the following 
Steps: 

a) treating Said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of Said bacterial antibiotic 
resistance gene coding for a Virginiamycin acetyltrans 
ferase that contains a target Sequence, and the other of 
Said primers being capable of hybridizing with the 
other of Said Strands So as to form an extension product 
which contains the target Sequence as a template, Said 
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at least one pair of primers being chosen from within 
the sequence defined in SEQ ID NO: 175; 

b) synthesizing an extension product of each of said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of a bacterial resistance 
to Virginiamycin mediated by the bacterial antibiotic 
resistance gene Vat. 

106. A method for evaluating a bacterial resistance to 
Virginiamycin mediated by the bacterial antibiotic resistance 
gene Vga directly from a test Sample or from bacterial 
colonies, which comprises the following Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said single stranded DNA with a probe, said 
probe comprising at least one Single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 176, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically anneals with Said bacterial 
antibiotic resistance gene coding for an ATP-binding 
protein, under conditions Such that the nucleic acid of 
said probe can selectively hybridize with said bacterial 
DNA, whereby a hybridization complex is formed, said 
complex being detected by labelling means, the label 
being present on Said probe or the label being present 
on a first reactive member of Said labelling means, Said 
first reactive member reacting with a Second reactive 
member present on Said probe, and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
a bacterial resistance to Virginiamycin mediated by the 
bacterial antibiotic resistance gene Vga. 

107. A method as defined in claim 106, wherein said probe 
comprises an oligonucleotide of at least 12 nucleotides in 
length which hybridizes to SEQ ID NO: 176. 

108. A method for evaluating a bacterial resistance to 
Virginiamycin mediated by the bacterial antibiotic resistance 
gene Vga in a test Sample which comprises the following 
Steps: 

a) treating said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of Said bacterial antibiotic 
resistance gene coding for an ATP-binding protein that 
contains a target Sequence, and the other of Said primers 
being capable of hybridizing with the other of said 
Strands So as to form an extension product which 
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contains the target Sequence as a template, Said at least 
one pair of primers being chosen from within the 
sequence defined in SEQ ID NO: 176; 

b) synthesizing an extension product of each of Said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of a bacterial resistance 
to Virginiamycin mediated by the bacterial antibiotic 
resistance gene Vga. 

109. A method for evaluating a bacterial resistance to 
erythromycin mediated by the bacterial antibiotic resistance 
gene mSrA directly from a test Sample or from bacterial 
colonies, which comprises the following Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 177, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically anneals with Said bacterial 
antibiotic resistance gene coding for an erythromycin 
resistance protein under conditions Such that the 
nucleic acid of Said probe can Selectively hybridize 
with said bacterial DNA, whereby a hybridization 
complex is formed, said complex being detected by 
labelling means, the label being present on Said probe 
or the label being present on a first reactive member of 
Said labelling means, Said first reactive member react 
ing with a Second reactive member present on Said 
probe; and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
a bacterial resistance to erythromycin mediated by the 
bacterial antibiotic resistance gene mSrA. 

110. A method as defined in claim 109, wherein said probe 
comprises an oligonucleotide of at least 12 nucleotides in 
length which hybridizes to SEQ ID NO: 177. 

111. A method for evaluating a bacterial resistance to 
erythromycin mediated by the bacterial antibiotic resistance 
gene mSrA in a test Sample which comprises the following 
Steps: 

a) treating Said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of Said bacterial antibiotic 
resistance gene coding for an erythromycin resistance 
protein that contains a target Sequence, and the other of 
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Said primers being capable of hybridizing with the 
other of Said Strands So as to form an extension product 
which contains the target Sequence as a template, Said 
at least one pair of primers being chosen from within 
the sequence defined in SEQ ID NO: 177; 

b) synthesizing an extension product of each of said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of a bacterial resistance 
to erythromycin mediated by the bacterial antibiotic 
resistance gene mSrA. 

112. A method for evaluating potential bacterial resistance 
to B-lactams, aminoglycosides, chloramphenicol and/or tri 
methoprim mediated by the bacterial antibiotic resistance 
gene int directly from a test Sample or from bacterial 
colonies, which comprises the following Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one Single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 171, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically anneals with Said bacterial 
antibiotic resistance gene coding for an integrase, under 
conditions Such that the nucleic acid of Said probe can 
selectively hybridize with said bacterial DNA, whereby 
a hybridization complex is formed, Said complex being 
detected by labelling means, the label being present on 
Said probe or the label being present on a first reactive 
member of Said labelling means, Said first reactive 
member reacting with a Second reactive member 
present on Said probe, and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
potential bacterial resistance to 3-lactams, aminogly 
cosides, chloramphenicol and/or trimethoprim medi 
ated by the bacterial antibiotic resistance gene int. 

113. A method as defined in claim 112, wherein said probe 
comprises an oligonucleotide of at least 12 nucleotides in 
length which hybridizes to SEQ ID NO: 171. 

114. A method for evaluating potential bacterial resistance 
to B-lactams, aminoglycosides, chloramphenicol and/or tri 
methoprim mediated by the bacterial antibiotic resistance 
gene int in a test Sample which comprises the following 
Steps: 

a) treating said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
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being capable of hybridizing selectively with one of the 
two complementary Strands of Said bacterial antibiotic 
resistance gene coding for an integrase that contains a 
target Sequence, and the other of Said primers being 
capable of hybridizing with the other of said strands so 
as to form an extension product which contains the 
target Sequence as a template, Said at least one pair of 
primers being chosen from within the Sequence defined 
in SEQ ID NO: 171; 

b) synthesizing an extension product of each of Said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of potential bacterial 
resistance to B-lactams, aminoglycosides, chloram 
phenicol and/or trimethoprim mediated by the bacterial 
antibiotic resistance gene int. 

115. A method for evaluating potential bacterial resistance 
to B-lactams, aminoglycosides, chloramphenicol and/or tri 
methoprim mediated by the bacterial antibiotic resistance 
gene Sul directly from a test Sample or from bacterial 
colonies, which comprises the following Steps: 

a) depositing and fixing on an inert Support or leaving in 
Solution the bacterial DNA of the sample or of a 
Substantially homogenous population of bacteria iso 
lated from this Sample, or 
inoculating Said Sample or Said Substantially homog 

enous population of bacteria isolated from this 
Sample on an inert Support, and lysing in Situ Said 
inoculated Sample or isolated bacteria to release the 
bacterial DNA, 

Said bacterial DNA being in a Substantially Single 
Stranded form; 

b) contacting said Single Stranded DNA with a probe, said 
probe comprising at least one single Stranded nucleic 
acid which nucleotidic Sequence is Selected from the 
group consisting of SEQ ID NO: 172, a sequence 
complementary thereof, a part thereof and a variant 
thereof, which specifically anneals with Said bacterial 
antibiotic resistance gene coding for a Sulfonamide 
resistance protein under conditions Such that the 
nucleic acid of Said probe can Selectively hybridize 
with said bacterial DNA, whereby a hybridization 
complex is formed, said complex being detected by 
labelling means, the label being present on Said probe 
or the label being present on a first reactive member of 
Said labelling means, Said first reactive member react 
ing with a Second reactive member present on Said 
probe; and 

c) detecting the presence or the intensity of Said label on 
Said inert Support or in Said Solution as an indication of 
potential bacterial resistance to B-lactams, aminogly 
cosides, chloramphenicol and/or trimethoprim medi 
ated by the bacterial antibiotic resistance gene Sul. 

116. A method as defined in claim 115, wherein said probe 
comprises an oligonucleotide of at least 12 nucleotides in 
length which hybridizes to SEQ ID NO: 172. 

117. A method for evaluating potential bacterial resistance 
to B-lactams, aminoglycosides, chloramphenicol and/or tri 
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methoprim mediated by the bacterial antibiotic resistance 
gene Sul in a test Sample which comprises the following 
Steps: 

a) treating said Sample with an aqueous Solution contain 
ing at least one pair of oligonucleotide primerS having 
at least 12 nucleotides in length, one of Said primers 
being capable of hybridizing selectively with one of the 
two complementary Strands of Said bacterial antibiotic 
resistance gene coding for a Sulfonamide resistance 
protein that contains a target Sequence, and the other of 
Said primers being capable of hybridizing with the 
other of Said Strands So as to form an extension product 
which contains the target Sequence as a template, Said 
at least one pair of primers being chosen from within 
the sequence defined in SEQ ID NO: 172; 

b) synthesizing an extension product of each of said 
primers which extension products contain the target 
Sequence, and amplifying Said target Sequence, if any, 
to a detectable level; and 

c) detecting the presence and/or amount of Said amplified 
target Sequence as an indication of potential bacterial 
resistance to B-lactams, aminoglycosides, chloram 
phenicol and/or trimethoprim mediated by the bacterial 
antibiotic resistance gene Sul. 

118. A nucleic acid having the nucleotide Sequence of any 
one of SEQ ID NOs: 1 to 37, SEQ ID NOs: 161 to 177, a 
part thereof and variants thereof which, when in Single 
Stranded form, ubiquitously and specifically hybridize with 
a target bacterial DNA as a probe or as a primer. 

119. An oligonucleotide having a nucleotidic Sequence of 
any one of SEQ ID NOs: 38 to 160. 

120. A recombinant plasmid comprising a nucleic acid as 
defined in claim 118. 

121. A recombinant host which has been transformed by 
a recombinant plasmid according to claim 120. 

122. A recombinant host according to claim 121 wherein 
said host is Escherichia coli. 

123. A diagnostic kit for the detection and/or quantifica 
tion of the nucleic acids of any combination of the bacterial 
species defined in any one of claims 9, 14, 19, 24, 29, 34, 39, 
43,47, 52, 57 and 61, comprising any combination of probes 
defined therein. 

124. A diagnostic kit for the detection and/or quantifica 
tion of the nucleic acids of any combination of the bacterial 
species defined in any one of claims 10, 11, 15, 16, 20, 21, 
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25, 26, 30, 31, 35, 36, 40, 44, 48, 49, 53, 54,58, 62 and 65, 
comprising any combination of oligonucleotide probes 
defined therein. 

125. A diagnostic kit for the detection and/or quantifica 
tion of the nucleic acids of any combination of the bacterial 
species defined in any one of claims 12, 13, 17, 18, 22, 23, 
27, 28, 32,33, 37,38, 41,42, 45,46, 50,51,55,56, 59, 60, 
63, 64 and 66 comprising any combination of primers 
defined therein. 

126. A diagnostic kit for the detection and/or quantifica 
tion of the nucleic acids of any combination of the bacterial 
resistance genes defined in any one of claims 67, 70, 73,76, 
79, 82,85, 88,91, 94,97, 100, 103,106 and 109 comprising 
any combination of probes defined therein. 

127. A diagnostic kit for the detection and/or quantifica 
tion of the nucleic acids of any combination of the bacterial 
resistance genes defined in any one of claims 68, 71,74, 77, 
80, 83, 86, 89,92, 95, 98, 101,104,107 and 110 comprising 
any combination of oligonucleotide probes defined therein. 

128. A diagnostic kit for the detection and/or quantifica 
tion of the nucleic acids of any combination of the bacterial 
resistance genes defined in any one of claims 69,72, 75, 78, 
81, 84, 87, 90,93, 96,99, 102,105,108 and 111 comprising 
any combination of primerS defined therein. 

129. A diagnostic kit for the simultaneous detection and 
quantification of nucleic acids of any combination of the 
bacterial Species defined in claim 123, comprising any 
combination of the bacterial probes defined therein and any 
combination of the probes to the antibiotic resistance genes 
defined in any one of SEQ ID NOs: 161 to 177 in whole or 
in part. 

130. A diagnostic kit for the simultaneous detection and 
quantification of nucleic acids of any combination of the 
bacterial Species defined in claim 124, comprising any 
combination of the bacterial oligonucleotide probes defined 
therein and any combination of oligonucleotide probes that 
hybridize to the antibiotic resistance genes defined in any 
one of SEO ID NOs: 161 to 177. 

131. A diagnostic kit for the Simultaneous detection and 
quantification of nucleic acids of any combination of the 
bacterial Species defined in claim 125, comprising any 
combination of the primerS defined therein and any combi 
nation of primers that anneal to the antibiotic resistance 
genes defined in any one of SEQ ID NOs: 161 to 177. 
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