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1 SPECIFIC AND  UNI VERSAL PROBES AND  AMPLI FI CATI ON

PRIMERS TO RAPIDLY DETECT AND |IDENTIFY  COVWON BACTERI AL
PATHOGENS AND ANTIBI OTlI C RESI STANCE GENES FROM CLI NI CAL SPECI MENS
FOR ROUTI NMO95/088820SIS |IN 5 M CROBI OLOGY LABORATORI ES. PCT/CA95/00528
BACKEGROUND OF THE | NVENTI ON Classical identification of bacteria 10
Bacteria are classically identified by their ability to utilize
different substrates as a source of carbon a nitrogen through the use
of btochenical tests such as the APl 20E[ err] system Susceptibility

testing of Gam aci ogr odi Lution tests.
Al-t hough t he 1539’%5?@ th@’ﬁﬁ bhﬁ\ﬂ?ﬁaﬂ ?‘i‘??&%% rc%é of AHELIEICATION
| east - two JdRRIMERSH eqROr edRA®IDLEI n p!.mlml NarANDesS ULDENTEFYO t DOMMON
necessity of t ve [ Ia

i dentify the b%@%ﬁ?gm %ewéé)%g#rgmn i@) %'ﬁf@ ?ggﬁ%&eﬁgt hGRNES
wi t h' sophi sti caF&PM¥ind CETNEKRAL e aﬁmﬁausyszo ?ﬁave menmm OFMENCBES 1IN

exanpl e, the fagiresionf6DbGY CiAgdRaTorRE¥ES €M the aut 0SCAN- VIl k- Anay[ err]
systemidentifies both G am negative and G am positive fromisol ated

bacterial colonies in 2 hours and susceptlblllty patterns to

antibiotics in only 7 ACRGROY B{ ENVENTIQNUNaccept abl e
margin of 25 error, especiall y Wi t h bact er| aI speC| es other than
Ent er obact eri aceae (Yor k et al., 1992 J CI in. Mcrobiol.

30: 2903-2910). HNew aledd ) ai@hod requires -primary
oL, G0 Ui PRIy SRR pyvikgl B
m xed culture., utilize different substrates as a source of carbon “and
nitrogen through the use of biochemical tests such as the
API20E™ system. Susceptibility testing of Gram negative
bacilli has prdgressed to microdilution tests. Although the
15 API and the microdilution systems are cost-effective, at least

two days are required to obtain preliminary results due to the
necessity of two successive overnight incubations to isolate

and identify the bacteria from the specimen. Some faster

detection methods with sophisticated and expensive apparatus
20 have been developed. For example, the fastest identification
system, the autoSCAN?Walk-Away”‘ system identifies both Gram
negative and Gram positive from isolated bacterial colonies in

2 hours and susceptibility patterns to antibiotiecs in only 7

hours. However, this system has an unacceptable margin of
25 error, especially with bacterial specieé 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
30 to 3 days if there is a mixed culture.

W‘ i .
A large proportion (40-50%) of specimens received in
routine diagnostic microbiology laboratories for bacterial
35 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
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Uri ne speci nens A large proportion (40-50% of specinens received

I n routine diagnostic m crobiol ogy |aboratories for bacterial 35
identification are urine specinens (Pezzlo, 1988, din. M crobi ol .
Rev. WOBW08%8Y) Urinary tract infections (UTlI) are ﬁ,é%ggﬁcommn
and affect up to 20% of wonen and account for SUBSTI TUTE
SHEET WD 96/ 08352 . _ '

PCT/ CA95/ 00528 2 © extensive norbidity
and increased nortality anong hospitali 2ed patients (Johnson and Stamm
1989; Ann. Intern. Med. 111:906- 917). UTl are usually of bacterial

etiol ogy entienggiier morbidifyl ming diricxleastest apyrtalily @mnmdgﬁpntﬂltia@dl | u

Escheri ch ol Slgolr e ent ar. t e nd
accounts ?gflggtg (gghg}(?g?yﬁ%ﬁ Igta?@o 3 \Aﬂn Int 1% )ﬁe%\ rﬂg‘ gvgl ence
for bact@7dl- PAEhOAERs uFedtd¥edrE fr*l?rﬁ'-'tﬁﬁ’rf‘é{) eti lmem’id)bssguede
recently aht‘u‘.ﬁ&c GBﬂ.hn.e tH@&apra' | @hed@ram dedd’t':.\b%r Yalcd 1h3l e Hddileh 1125

gi ven | n: Ta%ﬁs g f Convent i onal. at ogen identification In
urine Spe8| ispppy a§ea"r‘3‘ﬁ 535 Ha B S A She BARRISE 294
preponderaat:ounts forheésQ o i 6 Ai @rfolﬂ'ml ocgeiﬂhnralsnsl tepl aimynyi. adhef
tests

d o] t th cIaSS|caI 15
sem - quanf’l tat g é]?a::a%‘?ic-:ul %‘r:tezzggt ga%%éia ca‘?i%lfg £rd ™| B5ATE
urine is §ps@am~=onObsar@§6anae¢ﬁs§Mt@Ff@;hels Qentre Himm;.ta(l)ieml de are

then counjegnqedel 8ENLAGaLNGCHBLAR BYNEEVen inCPaBPEONY LREMNY UNits

(CF er liter of urine. A bacterial UTl . is normally associated with a
bact al count of >10[ err] 20 CFU/ L [ n ur| ne. However infections wit
| ess t hanCaaen ) g ' ig : 8¢ >h 8 pd‘hben

with a hi gearch for pathogens in urine specxmens is so preponderant in

the routine m:.crob:.ology laboratory that a myrlad of tests
have been developed The gold standard is still the classical
15 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. A bacterial
UTI is normally asseciated with a bacterial count of =107
20 CFU/L in urine. However, infections with less than 107 CFU/L
in urine are possible, particularly in patients with a high
incidex_ace 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 negat::.ve (<107 CFU/L;
25 Table 3).

Accurate and rapid urine screening methods for bacterial
pathogens would allow a faster identification of negative
results and a more efficient clinical :anestlgatlon of the
pat::.ent. Several rapid jdentification methods {(Uriscreen™,

30 UTIscreen™, Flash Track™ DNA probes and others) were recently
compared to slower standard biochemical methods which are
based on culture of the bacterial pathogens. Although ‘much
faster, these rapid tests showed low sens:.t:.v:.t:.es and
specificities as well as a high number of false negative and

35 false positive results (Koening et al., 1992. J. Clin.
Microbiol. 30:342-345; Pezzlo et al., 1992. J. Clin.
Microbiol. 30:640-684). ' S |
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I nci dence of diseases or those catheterized (Stark and Maki, 1984, N.
~Engl. J. Med. 311:560-564). Inportantly, close to 80% of wurine

speci mens tested are considered-negative (<10[err] CFU L; 25 Table 3).
Accur at e awolos/og382l uri ne screening nethods for bacteri al PCRRIAYS/H6436
woul d allow a faster identification of negative ‘results and a nore
efficient clinical investigation of the patient. Several rapid
idehtification methods (Uriscreen[err], 30  UTlscreen[err], Flash
Track[err] DNA probes and others) were receﬁtly conpared to sl ower

st gandar.d bi ochem cal net hods which are based on culture of the

bacterial pathogensrirét apegiinansh founflamemitinesbyr apildurst srehofiecthew
.sensitivities

d f | f
ool ve ang: sheragterTidd ifidd Hrmdd @%&#?ﬁ%f&? BUIPE' 18 s88hEey, the
M crobiol. 3®adfedis] pethegen end are alppytested %9’-7 nsuscepmla%bbmolto

St UR— L

3 h Ui ne
speci nens $ound p03|t|ve by cul ture are further characterized using
standard bi ochegs L RS B :u--gmah:fy the bacterial pathogen and are
al.so tested for suscept i pi.c
speci mens Fﬁ HF?%E §B$Efﬂ%ﬂ mﬁ g% §§§ gge é?é %% gh %&aﬁﬁfe'

our probes ando@ﬁpbmbbaﬁ|andpmmpb:ﬁleﬁelamsprapﬁrSCGEHa&kﬁo apphicaklerto
clinical speci SRR 5{%& %'Ag?_éaid h@%&ﬁeﬁ&OD‘i‘ﬁSdDNﬂ SQseahtastavg%beeear &n

superior to st3md curre used for routine di agnosi s
terms of 18pi dthys apuventiencyre\pRper Yior &0 kﬁ‘iﬁ?dﬁe‘rdc é‘?ﬁ%@sof’“ﬁ?’leﬁély used

specinens are ESQaLbMEmé“dﬂEgioszs Db heérfs i 0 ealpidiiesi Eh@s ateugatchanwiiYe
of cultures are negati ve ( Tabl %) These data fur%her SURRQIt the yse
of. a high percent ge rine specimens are negative, Y

other clinical specimens more than 95% of cultures are
negétive ‘(Table 4). These data further support the use of
15 universal probes to screen out the negative clinical
specimené. Clinical specimens from organisms other than humans
(e.g. other primates, mammals, farm animals or live stocks)

may also be used.

20

A rapid diagnostic test should have a significant impact
on the management of infections. For the identification of
pathogens and ahtibiotic resistance genes in clinical samples,
DNA probe and DNA amplification technologies offer several

25 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

30 in the clinical microbiology laboratory. For example, kits for
the detection of fasﬁidious organisms based on the use of
hybridization probes or DNA'amplificatian for the direct
detection of pathogens in clinical specimens are commercially
available (Persing et ai, 1993. Diagnostic Molecular

35 Microbiology: Principles and Applications, American Society
for Microbiology. Washingtoq, D.C.).
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15 wuniversal probes to screen out the negative clinical

speci nens. Cinical specinens from organi sns ot her than humans (e.q.

ot her p&bggbgag manmmal s, farmanimals or |ive stocks) may al so be

used. rds the devel opnent of rapi d DNA-based di apOTEiAbsogsest s

A rapid diagnostic test should have a significant inpact on the
managenent of infections. For the identification-of pat hogens and -
antibiotic resistance genes in clinical ganples, DNA probe and DNA ¥
anplification technologies of fer several 25 advantages over conventi onal

hods. Th f b I h be -
ot oot od di rectiye | rosShe  Thventiolt o' M) pBbapSRaRye! I N ARty Bea” -

tine mcummdemmnalolqalburef Pdentybacatdun- bmeetodschnsledyi éa
have proveMgbia@afxtc&qmlmuse{&059615596'1fab%z%fyfle3§'Qﬁa %%; g@ Age
clinical mcrobjology |aborator For exanple, kit t tection

of fastidi G P PHSNE GHagnosise Hesides P?Bﬂgdmbahléﬁsﬁﬁebe@Nar

DNA amg i f iszadé@n dD&ghBEtdbr egésts aﬁlet Qﬁét@n aﬁcmabegemahn sthnbazk
speci nmens e nnerc%a&ﬁé avai bIe |ng et al,  1993. D agnostlc

Mbl ecul ar TPOBR tsPr‘?‘Fn%?%’F% aH(? %3 ?‘6ﬂ§°s;1\ﬁe REANSR c tBey

for M crobibaaggridtisgengtype DeCg).. DNA levéI)QBéOEBSE stable than the
PCT/ CA95/ 0

%S e The pre
i nvention PeaneRadant ggeegt?styaq? ert&it¥ie ?locnemf'ﬁél cBF °é’rﬁﬁ% FP &?‘ﬁre
i denti fi caowigimahbey ofs&dis ninventigspi ial tbaknigemomiic rA olfuggments

| abor ot @r i e B2l &P aEI 1gkec 1OOC|Ha%'eCSbJ1(¥s)r UPdAF I HBWSL S s§8élgssof

bei ng nmuch faster nostic tfests are nore accurate
t han stamﬁﬁWF°n1YbF8€H€ﬁF859 %%%%kn??? DERWS f YPTS AptRFEedelrome
t he bacjeriomc geitstamices er. fzmiA demtiee (Banks . nmlitfabhezbhaﬁr&hﬁrs or

oligonucleotide probes (both less. than 100 nucleotldes in
length) which are both derived from the sequence of species-

15 specific DNA fragments identified by hybrldlzatlon from
genomic libraries or from selected deta bank sequences are
used as a basis to develop diagnostic tests. Ol1gonucleot1de
primers and probes for the detection of commonly encountered
and clinically important bacterial resistance genes are also

20 included. For example, Annexes I and II present a list of
suitable ollgonucleotzde probes and PCR primers wh1ch were all
derlved from. the species- spec;f;c DNA fragments selected from

- genomic libraries or from data bank.sequences. It is clear to
the individual skilled in _the' art that oligonucleotide

25 sequences appropriate for the specific detection of the above
bacterial species other than those listed ih Annexes 1 and 2

may be derived from the speczes speclflc fragments or from the
selected = data bank sequences ~ For example,. the
"oligonucleotides may be shorter or longer than the ones we

30 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 1dent1f1cat10n of species-

35 speclfxc genomic DNA fragments from bacterlal genomic DNA
libraries and the selection of genomlc DNA fragments from data
bank sequences which are used as a source of species-specific
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bacterial phenotype (e.g. biochem cal properties). The originality of
this invention is that genom c DNA fragnments 10 (size of at |east 100 base

ipairs) spe%{g or 12 species of comonl y encountered bacteri al

.pat hogens % 2acted from genom c libraries or from decrchesiéeszs
Amplification priners or ol i gonucl eoti de probes (both |Iess than 100
nuckeoti des in. | ength) which are both derived fromthe sequence of
species- 15 specific DNA fragnments identified by hybridization from
genonmic libraries or fromselected data banR sequences. are used as a
basts to devel op diagnostic tests. Oigonucleotide prinmers and probes

for the detectdnsh ybigudivomsy ehigppuetedtidesandlthonglal chei moleenion of
bacteri al re%%ltﬁf@@uafeseiaé@ #hitatle | BoLUEhgHvEt FX2PRkBosRINCELSM! the
and Il present a list of ..sui tabl.e, onggnucl eot i (ge pr obes and P%R.
primers whi ch SRFweafFe °f fhe,&PeTHRTTRRESpECes FEAEMSN S DRX  F¥§enthe
SF| ected fromshelemrﬂé(:jtéiﬂﬂdrﬁtiﬁéqﬁj 2 néégnrdqﬁsrbaﬂhuenqluﬂaee. litt :'LiszI quite
clear to t he _i.ndivj skikled,inthe.art, tha oLigonucleot.i de 25
Cequences pprilRTIES A e Sha Faldy |08 Fida IARkoetRrlONS RIS dm
speci es ot her duman ftwgmehtst eolr i selieeied 1dand Zbank negqbendesi veditabhe
the SpeCIeS-Sgﬁaééﬁuéi§€Q§3g§ th%ﬂ”ﬂ{@ediffe%@ﬁ€“f¥hm ngaﬂ#Egmwe have
or exanpl e, t he | e r

sequences. 0 gonucleotldes may shorter o
| onger than tHelpriedansd teshpd aghXanPaRg ApnsEessi| eBfellhnywhere

else in the otKlers | hhod FREIVpeONA+IBas56QURREeE forSCtRE! étditdon
For “use i O SAEA TIEARKD o FebifanS BOR RGO REEERE ALy Pathioughg  for
core of this iwitvbohi arei havee identiffiiedt i speofiespepiersifild selgprirfdes (PCT
delection of JRERRE” ARRIPCRERAH SprSETOR WO 930310807 BEYEr | Their
used as a sourgerategpecwWas- shaspefli con the amplificasipsr PITEtBeEERighly
WO 96/08582  oongserved 16S rRNA gene followed by hybridization with

15 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.

. 20 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
bacteria.l pé.thogens possibly encountered in clinical specimens
in order to determine whether a clinical specimen is infected

25 or not. This strategy allows rapid screening out of the
numerous negative clinical specimens submitted for
bacteriological testing.

) We are also developing other DNA-based tests, to be
performed simultaneously with bacterial identification, to

30 determine rapidly the putative bacterial susceptibility to
antibiotics by targeting commonly encountered and clinically
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

35 detection (Ehrlich and Greenberg, 1994. PCR-based Diagnostics
in Infectious Diseases, Blackwell Scientific Publications,
Boston, Massachusetts; Persing et al, 1993. Diagnostic
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and ubi qui tous ol i gonucl eotides. Although the selection of

ol i gonucl eotides suitable for diagnostic purposes fromthe sequence of
thes ésfﬁ ecific fragnents or fromthe sel ect ed data bank

sequen d %% ires much effort it is quite 5 possible fPCT/CA8S/H0528.vi dual
skilled in the art to derive from our fragnents or sel ected data bank
sequences suitable ol i gonucl eoti des which are different fromthe ones

we have sel ected and tested-as exargles (Annexes | and I1). v
O hers have devel oped DNA- based tests for the detection 10 and

identifi b l, h h
ot 1 Sl TR DB RELLA A B B scac LT BN, -
No. WO 9Fdsile3y . fldarvxﬂ&zm:obimlogy. WashinggpnuaP Kasked onrt lapproch is

lifi I
nybr ci 2 arPive 1797 (EY TrappeSRARS, a0 R0 R0y REREED Mo on:

strategy fookd stanfard’m@hagnasticnmetheds| basafd %r%ulﬁﬁrﬁ Rfcathe it
allovws thegstidech Maldééaitoal%w@oeeheSr&@qa fi&eﬁ@iﬂﬂéétlon P n@he

O LS8  F el Ry e S it apda L 1S

are nagat suscepkipdlitlead ckauqtbimﬁ:scsmd:.peobéy \izrom stﬂiecd:bthncalf rom
t he hi ghI 0 e o) ANA genes to detect all bacteri al

pat hogens posﬁ%g gﬁ%@%\t%ﬁ%ﬁ% ‘clinical_ specinens ~in order to

det ermi ne whéiecbedieventbat tphecirapid andisimpde xbiagnostic Ueses snoht egy
al | opg rfﬁasdecg%ﬁera Qe n L8 the BHEI S PRABT We ard '@é&éiopmg
specl nens mtte f or bact eri ol og | caI testin are c‘

devel opi it bt he? T BRRAIASed HRRYASS t iR °‘f5er?%?ﬁ§gt§|°|ﬂﬂlt allﬁ?(ﬁk?’j/lﬁt h

bact eri alidétepi Eitadtiionn méthods @etaenm raaedl yui hnoaphwanvecbmwﬂ al
susceptl bili I cse}sy targetl n enc.ount erIed and
esh 3’

clini cal I’Vcrgbf"@ll&%’nt TB& @%ogla. dﬁ‘d‘i?sthe eqWB%hices
fromthe cEpirtémd théséi napmdrmsbaaeé geagsoatecat'estabfer sevene aade

b b q
bocr 8ty BpAReRl D BatHobRRLS drll ddlaicilc N LRI Thi1] cha
Bl ackvel 15808 cAiVERC ILPPLITI DR treatmesten, (s AHMRITh canpibbokicer

al, 1993.r4% f8PRALEC by reducing the use of broad spectrum antibiotics
and (iii) decrease overall health costs by preventing or
shortening hospitalizations.

20
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6 Mol ecul ar M crobi ol ogy: Principles and Applications, Anerican

Soci ety fog&h&é&%ol ogy, Washington, D.C. ), our approch is i nnovative
as it repr ' jor inprovenents over current. "gol d strartnee/e0s28

di agnosti c nmet hods based on culture of the 5 bacteria because it allows the
rapigd identification of the presence of a specific bacterial pathogen
and eval uati on of its susceptibility to.lanti biotics directly fromthe
cl i ni cal speci mens within one hour. We believe that -the rapid
and¥si npl e di agnostic tests not 10 based on cul tivation of the bacteria
that we are devel opi.ng Wi || SRS opRkeoafRANIREN conventi onal

bacteri al i dentification nethods present I y used [ n hOSpI tal clinical
m crobi ol ogy | aboratories and in pri,v i ni cs. .0pi ni on, these
rapi d DNA- based di aBno@FFOYEARSE f (letg\e ?‘8 aﬁaefl?ntcoﬁ'ﬁﬂﬁnl?&&‘\erl Gher

pat hogens and pgbi/haedi eeqaeneEamemv\géhox(\ic) DNA Sragméntes(dizeopif malmst
broad speetr umtift 19A%y ; BetPd Ry B SR B Ep b HaTthido kg
preventing or seleshed eeinthehody tkarbmedlmlsmrzofrom genomic llbrar:.es 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
10 mirabilis, Streptococcus pneumoniae, Staphylococcus aureus,
Staphylococcus epidermidis, . Enterococcus faecalis,
Staphylococcus saprophyticus, Streptococcus pyogenes,
Haemophilus influenzae and Moraxella catarrhalis) in clinical
Specimens. These bacterial species are associated with
15 approximately 90% of urinary tract infections and with a high
percentage of other severe infections including septicemia,
meningitis, pneumonia, intraabdominal infections, skin
infections and many other severe respiratory tract infectioms.
Overall, the above bacterial species may account for up to 80%
20 of bacterial 'pathogens isolated in routine microbiology
laboratories. ' '
Synthet:.c ocligonucleotides for hybridization (probes) or
DNA amp11f:|.cation (primers) were derived from the above
species-specific DNA fragments (ranging in sizes from 0.25 to
25 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, Streptococcus pyogenes and Pseudomonas
30 aeruginosa. The person skilled in the art understands that the
important innovation in this invention is the identification
of the epecies-specific DNA fragments selected either from
bacterial genomic libraries by hybridization or from data bank
sequences. The selection of oligonucleotides from these
35 fragments suitable for diagnostic purposes is also innovative.
Specific and ubiquitous oligonucleotides different from the
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SUMVAR%&];‘IR}{E | NVENTI ON In accordance with the present .
I nvent i ON, teis provi ded sequence from genom ¢ DNACT/cagsoosiss (Size
of at least 5 100 base pairs and all described in the sequence |isting)

sel ected either by hybridization fromgenonmc |ibraries or from data
banks and which are specific for the detgaction of comonl y encountered *
bacterial pathogens (i.e. Escherichia coli, Klebsiella pneunoni ae,

St aphyl ocotRes KPEAR in che K¥aRtich ale Colisiderddide srbadimtvu At
faecalis, the ﬁraphytbmoxaprophyt icus, Strept oco_é:c_u_s pyogenes,
Haerophi | us_i nihycAgag1BpflelEr 8¥Chld:Aal3RtIah! Thith Wipllaillers

speci nens. These bacteri speci es"are associated w ) appr 1SR e?§/
90% of uri AhigonngdeorhdecProRgsinarwioth DA iagiplifiqatricmprpat afols her
sever eS§i nf gpbi e ddidnli BE FAUHSAAS, from BN LT SspBASHERS! drenders
i ntraabdom nal i nfections, skin, b i nfections _and nmany ot her severe

r espi r at or POBFADLE nt edEXdnstapid bacterial identification. This will

greatly reduce the time currently required for the
identification of pathogens in the clinical lé.boratory since
these technologies can be applied for bactefial detection and
10 identification directly from clinicall_spec_:ime.r.xs with minimum ‘
pretreatment of any biological specimens to release bacterial
DNA. In addition to being 100% specific, probes _End
amplification primers allow identification of the bacterial
species directly from clinical specimens or, alternatively,
15 from an isolated colony. DNA amplification assays have the
added advantages of being faster and more s_ensitive 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 amplification primers
20 selected from the 16S or 23S rRNA genes highly conserved among
bacteria, which permit the detection of 'a'.ny_ bacterial
pathogens, will serve as a procedure to screen out the
numerous negative clinical specimens received in diagnostic
laboratories. The use of oligonucleotide probes or primers
25 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.

30

AN ] ! b . > 229, @ ¢ . .

_ DNA fragment probes were developed for 'the following

35 bacterial species: Escherichia coli, Klebsiella pneumoniae,
Pseudomonas aeruginosa, Proteus mirabilis, Streptococcus
pneumoniae, Staphylocbccus. aureus, Staphylocbccus' epidermidis,
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Overal |, the above bacterial species may account for up to 80% 20 of
bacterial pathogens isolated in routine m'crobiology | abor at ori es.

Synt het i 0“&1' cleotides for hybridization (probes) or DNA
anplification (priners) were.derived fromthe above SPERCEAYNO02E | C
DNA fragnments (ranging in sizes fromO0.25 to 25 5.0 kil obase pairs (kbp))
or trom sel ected data bank sequences (GenBank and EMBL). Bacteri al
speci es for which some of the ol i gonugl eoti de probes and anplification
primers were derived from sel ected dat'a bank sequences are Escherichia

col ¥, . Enterococcus faecalis, Streptococcus pyogenes and Pseudononas 30
aerugi nosa. e2BBYd8Foa6US c#aPF B G FuTnddfatBeRBiLHgt {Réluenzae and

i nportant i nngyahkxelid tbatdrwRalien | Féde BniaitoEbedisdLN faecadid hand
speci es-spem%1 c _DNA fra%rrents.sel ect ed eli]her frcim \ bacterial genonic
li braries by J;'xﬁFP&i"faﬂ? Sor PYRFRIRT . pahkIonuclenhigr e SCINBNEEF WEST
of ol i gonucl esx¢liesitelyn déeive@sfromageatattedudatbl bahkr sdiquegneeisiic These
pur poses &s Q MeCg 3 : c u o] n

B Perontorr G friaaoupcttic crafifgypas e ' tebOUd OrLgR fofERrISY
PCT/ CA95/ 005Xenomic libraries by hybridization go DNA {irom tasvadietyt lof

practice are ¢Oamigl6s O vs £ WHHBlcatIve bactBRiR1CEEAEILEVPRALDE 5) .
The devel oprment "of hybri di zati on Evvl th either fragsmégt,

or , ,
ol i gonucl eoti de prBeSHrFROBPMBNAPNALFFPRCSRFRNP d8hs spsrigs fge which
detecti on of mpobegewerer Gagkddiwas Spolateds usdmderstandafdsaebhods.veONA

carrenti§ O odis HEPRILEE AR o Brdaflncty speliTRL oA e A, s
| abor at ory siageSau3AThesd ttéemal igyites] cintdbethppbactefbal bpdasmid vector
detection and,geM3zf (Promega) linearized by appropriate. restriction
‘endonuclease digestion. Recombinant plasmids were then used to
transform competent E. coli strain DH50 thereby yielding a

_15_ 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

20 endonucleases. The insert was separaﬁed 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.

For each given specieé. the gel-purified restriction

25 fragments of ‘unknown ‘coding potential were labeled with the
radioactive nucleotide a-32p(dATP) which was incorp_orated into
the DNA fragment by the random priming labeling reaction. Non-
rédioactive modified nucleotides could also be incorporated
into the DNA by this method to serve as a label.

30 Each DNA fragment probe (i.e. a segment of bacterial
genomic DNA of at least 100 bp in length cut out 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

35 probe was heat-denatured to yield labeled single-stranded DNA
which could then hybridizé to any single-stranded target DNA
fixed onto a so0lid support or in solution. The target DNAs
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10 identification directly from cl'i ni cal speci nens with m ni num

pretreatment of any biological specinens to rel ease-bacteri al DNA. In
addition to being 100% specific, probes and anplification prinmers allow
i dent | YPOSOBW2 of the bacteri al speci es directly fropCriiabs/00khs
specimens or, alternatively, 15 froman isolated colony. DNA anplification
assays have the added advant ages of being faster and nore sensitive

- than hybri di zati on assays, since tgﬁﬁ al l ow rapi d and exponenti al *
in vitro replication of the target seg t of DNA fromthe bacteria

genone. Uni ver sal robes and anplification prinmers 20 selected fromthe
16S or 23S9MRkSERAcOIhi ¢t cGRddMISF PigEirom Bkt arFay wf drgfarial t he'

det ection éﬁehc?\ﬂé’s basugdi dn cllrﬂfﬁémg@mpléM (TablEesas ema@rpoﬁilge& tSNA -
screen out thne

d
di agnost i V&S W%Jo%?ﬁgg gsoﬂ_?_ﬂ %#?%i) %T’eﬁ)g:sg%n g Ve‘b‘i‘l%ﬁ R¥s.
25 conpl exententyional d\athodsranédthmamralven;e.ﬂnéy @mﬂila@o a solid

' es T PishSEt 360k, S Ton 188 Wit CRUIMIGH SR ELAGS P £ree in

clinicall ant eS| ance genes i s also under € SCO
i nventi on.solggion. The flxed)Ewnge Btserded rargetrHIDNAS/ENEFeN then

Devel opmeyf i §P£64 eF1 SR &l Cmmérmded probdN\pfé A9PBPE a P HOEsH er e
devel oped for the foll ow r;q_“gS bact e xgréégem es: Esche ] chl a coli,

Kl ebsi el | dPPELABRRALS oD s RRBND agtem, © EIRN% Were| as
Strept ococfeBlows: MiguUNPReahybrtidipdticancuinaldr es NaSlaphy 10§0cidieran

gglﬁlgggdl > te + \QQ %%é)s?ggdlum dodecyl. sulfats) + 100 pg/ml salmon !
sperm DNA at 65°C for 15 min. (ii) Hybridization; in fresh
pre-hybridization solution containing the 1labeled probe.' at
65°C overnight. (iii) Post-hfbridization: washes twice in 3X
SSC containing 1% SDS (1X SSC is 0.15M NaCl, 0.015M NaCitrate)
15 and twice in 0.1 X SSC containing 0.1% SDS; all washes were at
65°C for 15 min. Autorad:.ography of washed filters allowed the
detection of selectively hybridized. probes. Hybridization of
the probe to a specific target DNA indicated a high degree of
similarity betweeri the nucleotide sequence of these two DNAs.
20 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
25 species tested (66 species listed in Table 5) -were likely to
be péthogen’s associated with common infections or potential
contaminants which can be isolated from clinical specimens. A
DNA .fragmen't probe was considered specific only when it
hybridized solely to the pathogen from which it was isolated.
30 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 hybridization to
bacterial DNAs from approximately 10 to 80 clinical isolates
of the species of interest (Table 6). The DNAs were denatured,
35 fixed onto nylon membranes and hybridized as described above.
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St aphyl ococcus saprophyti cus, Haenophilus influenzae and Mor axel | a
catarrhalis. (For Enterococcus faecalis and St rept ococcus pyogenes,

ol i gonucl eoti de sequences were exclusively derived from sel ected data
bank sequd¥@86¥858These 5 species-specific fragments were malEsRissl rom
bacteri al genom c libraries by hybridization to DNA froma variety of
G am positive and Gam negative bacterial species (Table 5). The
chronosonal DNA from each bacteri al speci es for which probes were
seeked was isol ated using standard nethodsl IDNA 10 was digested with a

frequently cutting restr| ctlon enzyme such as Sau3AI and then |igated
into the bact gews T ib |zed by

appropriate rest tion onuclease g ] i ds
were then used tolrg‘e '_‘PF&ﬁ?Féaﬁl 88%8P8ﬁtgt ﬁ%lf&ﬁﬁ?% ]pqr%. °§b3?f
yi el ding a 1l5tpenospeciebrappcitlie mmnfdaamn&st xﬁo?meedra(ﬁ's.bdlermﬁi) was
bacterial cel I I %Ez;g;,gl % m%
target bacterl % \rg%?lﬂd'?%%‘ ?{%sq'g‘lggsé@ to 5. ng'sFe Jr§| rs ( cq)fng
were cut Aut Mmymé&{ Gfaﬁaw‘%ﬁﬁ%féﬁ%ﬁlsmg o?equa:o eFE‘t

W th various ggstys Cﬁﬁﬂ”ngymGBQQEUQbﬁ&&ﬁt&c1Ihe rrnaeet Me%ﬁa@at@dﬂermS

the vector by . agarose el ectr hor |§ and ng?'ll% g i n,|l ow nel
poi nt agaPFse @ E&c ng‘f a9y ?’:'81B BYEL¥ri ﬁlequenc 8
genoni c DNA W%%ltélﬂfédlstd'oas daapaobanmsr tPenBinki apd cEMBL) were uSed as

coding potent EAURESE oberal Yo o Erabs ol R ag RS pupddld O ¥dr
[err] (dATH) wBsthemschieor ki edEpferococaye Dfperrddiont BErentorassma

primng. | abel !5;}%481385' afa wkudomoﬁé’éil G o¥adi frsd euféeguaesggoula%

al so be incor I,nto eDNAb thls, thod to serve a | a

30 Each BR&X3Y a@ﬁeﬁfnﬁﬁ?ﬁ@ Q%igen R 1NLKS e?’?"aF’ro esy gfived
fDNA of hat Ieaﬁrokf)%b&ﬁﬂédﬁrdﬁ hfyéiwmﬂwlbglw dim‘agineﬁes (s:zéadfﬂﬂamr;e gﬂ&actlﬂxb
romtegeno c li s t t cifdsit

hybri di zati onHR) F@LS: ‘%I%‘}n Fr ‘i?e%?’%‘s Y% féesr‘%éa‘f g‘%gm &Y #a%?&%’)"“y
The doublle$st raamledbb.qhelltqd DNAPERR andbbyhaidhgatidenassays t asyidsistribed
abeled singl qrldandeg DA smpo it PUhGkd NoRaby Bhedidhtal Bt/ cequences

si ngl e- stranded® arg onto a support or in so I on.
The target DNaere selected basedggwTrhet ir gpetential of being spec:.es-

specific according to available sequence information. Only

data bank seguences from which species-specific
20 oligonucleotides could be derived are included in this
invention. '

Oligonucleotide probes and amplification primers derived
from species-specific fragments selected from the genomic
libraries 6: from data bank sequences were synthesized using

25 an automated DNA syntheéizer (Millipore). Prior to synthesis,
all oligonucleotides (probes for hybridizati.on and primers for
DNA amplification) were evaluated for their suitability for
_hybridizatioﬁ or DNA amplification by polymerase chain
reaction (PCR)' by computer analysis using standard programs

30 (e.g. Genetics Computer Group (GCG) and OligoT™ 4.0 (Nationmal
Biosciences)). The potential 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

35 and a 3'~-terminal T residue (Persing et al, 1993. Diagnostic

| Molecular Microbiology: Principles and Applications, American
Society for M:.crob:.ology, Washington, D.C.).
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V\D 96/ 08582 PCT/ CA95/ 00528
consisted of total cellular DNA froman array of bacteri al

speC| e n clinical sanples (Table 5). Each target DNA was
osiess

rel eas he bacterial cells and denatured by - - COPCFCADSIOURS net hods

and then irreversibly fixed onto a solid 5 support (e.g. nylon or

nitrocel |l ul ose nenbranes) or free in solution. The fixed -
singl e-stranded target DNAs were then hybri di zed with the .
si ngl e-stranded probe. Pre- hybr| di zat i 0}1 hybri di zati on and

post - hybri dj zaf. :_(i) Pre-hybridization;
in 1 M NaCH ¥otli um dodecy! sulfate) + °

100 [err]g/m sIai rtwbrldlzaxﬂrcm [M@petuﬁéitfsf,r ]&igﬁmﬂélé&&déé' ls:.ze less

Hybri di zat i [ r h Idi t| Qn,_sol ution containi
| abel ed pro Soe natibé ﬁ‘ég eOtT'@ége/e%%bghts a% aBEEESRy IV SE ?3‘1' %raﬁﬁ?ﬁ&s
twice in 3Pr°beSSCf@!)nt%h¢n rdetes sben( 10(f83&¢3eﬁ165l\btlaﬁtl aB. Odéable of

NaCi t a’:yg:{: it

il $4 "]‘ié'for‘dfscfn“'nmaﬁﬁ%o%ﬁﬁoﬁm o Bl Bl todin ALypelep it ©
det ecti on gqa edA vBF?chyb?‘P‘al ‘Eﬁrﬁs Stﬁ}al?-rlllcﬁyz-at Byieffly, folre phebe
to a speci hyeart:ai:gﬂttﬂ&% l ftfhlfg%xﬁfbﬁe&tlﬁésd%iﬁe Pf end-Fidi&d | ¥tRDmSe”

h | fe
grggﬁﬁt gotxi ecte rsgrjﬁava: ?gﬁg(%\&%)bac eﬁ’o% Cmfﬁ?%ﬁég r]éh’@"r‘ﬁﬁ in

si ze from APM@aumacia) . Thek qumwpo&'altaﬂeﬂaﬂbd:nﬂeléomé wast eeindled by

\F;ZE Pg'??lif i)-E%tglbaggztel}l a Eé?f%drme %Pé dgtlél'(zzaﬁ'lE ed a g&}{&% omaé? %ﬁ'&?}%r?al g

25 speC|e§q1{1§@%P‘(§(§°sp§€F-B§ml|S%é€le¥ha¢hb¢b3’5) aktgonucbegtides wéee

pat hogens aexaied Q6L oK tﬁhmmrbim&@té&ﬁnﬁ1o@1tl§md@|t}%elr %ont&qaga i
whi ch can he isol at ed m cl |£ c%l cl nens obe was
- consi der ed MYEWHIRA hﬁ%ﬁt y dur E‘?bﬁyd’itf’&fl%l%q ytheirns’ notr om

which it mﬁrsaammgemn Dighs twiddmbet appebesatednByt QhéepéPBShf kRiYEEQ

?ggggﬁggélﬁl the %t eﬁ?a e%%'?)’ 1} ny)f[ ar A%/ é{bﬁgfeﬁ%'%@%ﬁg %&ctle;s%hm(ﬁ
bacteri al BRRels Wab&r yggedately 10 to 80 clinical isolates
The target DNA was denatured, fixed onto a s.olid support
and hybridized as previously described for the DNA fragment
probes. Conditions for pre-hybridization and hybridization
20 were as described earlier. Post-hybridization washing
conditions were as follows: twice in 3X sSSC conﬁaining 1% SDs,
twice in 2X SSC containing 1% SDS and twice in 1X SSC
containing 1% SDS (all of these washes were at 65°C for 15 mn
), and a final wash in 0.1X ssc containing 1% Sps at 25°C for
25 15 min. For probes labeled with rad:.oa.ct:n.ve labels the
detection of hybrids was by autorad:.ography as described
earlier. For non-radioactive labels detection may be |
color:.metr:.c or by chemiluminescence.
'rhe oligonucleotide probes may be der:wed from either
30 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 speéies-
specific genomic DNA fragments selected from the genomic
libraries or from data bank sequences.
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of the species of interest (Table 6). The DNAs were denatured, 35 fixed
onto nyl on nenbranes and hybri di zed as descri bed above. WO 96/ 08582

11 Sequenci ng of the species-specific fragnment probes The
nucleotideaé%?f!@ﬁ%e of the totality or of a portion of - tPEI/CA9S/00528

speci es-specific DNA fragnents isolated (Table 6) was determ ned usi ng
t he;di deoxynucl eoti de term nati on sequencing 5 nethod which was perforned
usi ng Sequenase (USB Bi ochem cal s) or TZ DNA pol ynerase (Pharmaci a).
These nucl eoti de sequences are shown ih3the sequence |isting.

Al ternatively, sequences . selected fromdata banks (GenBank and EMBL)
were used as DNA ampldddcationi gonucl eotides for diagnostic purposes for 10

Escherichia coli g FNURf0CHae1HSE i dASLA | By tﬁtereeaa@ﬁ.gc%% PC@Y‘?EST%ei‘QQe

‘Pseudononas aeruginosa. For this strategy, an . array sul t
ol i gonucl eot | ¢ha3n meastdon)r Agshafer iRFSdner Paf‘rrcﬁn"ée%r‘?%?’y"%‘i 84hbRT c PR

fragments (SIaméﬂséaaéhd@aa@pé@Qes sphaifsalannedragﬁahdatarbaabﬁ ¥ata bank
tested for.their gemflmty 1§1t[and Ubl |ty i n_PCR .and br,i di_ zati,on

assays as Yes&9 | er 2 eﬁ'r&aﬂ?{) Yantw?’(')enoﬁré°ﬂ13¥egh VELSAOR5nKOE
sequences cleigormed bed eilkddapacdbes & hBriopot emt isyntdfesiss ng thpecpe'sent:.al

specific accord t o avall 0 wapk
sequences - rl Ql%v% %%,@é s%glélge%%gp?l%? g%%gﬁﬁ#ggnﬁ% orrdes f%?i(‘j bg 0
derived are |(mﬂm;ieda1| nBigsgiencesinvdm i orerify thatg ithewclavei dbikely

probes and anmyddd Q%agtle%n £k @@ksaggg_uggatmnsf rom speci es-specific
fragnments agl ected from the genom_¢ ries_or fromdata bank

sequencesl Here syMWeiRg e PNEsi ﬁBPQBf"é’ﬁ%ﬂfb edPERIA SHR h&ltgpnucleotide
(Mllipore). Rided® Bimdirnsi Bespectivblyokbgeavhl enirairs dfrehesdenatured

PYEr 0L zat ] on GRCL LI samge DR LA GG SALLHELE YRR el oL
pol ymer ase ch'a: ramplify exponentially J.n vitro the target DNA by successive
thermal cycles allowing denaturat:.on of the DNA, annealing of

15 the primers and synthesis of new targets at each cycle
(Persing et al, 1993. Diagnostic Molecular Microbiology:

Principlés and Applications, American Society for
Microbiology, Washington, D.C.). Briefly, the PCR protocols

were as follows. Clinical specimens or bacterial colonies were
20 added directly to the S0 ML PCR reaction mixtures containing

50 mM KCl, 10 mM Tris-HCl pH 8.3, 2.5 mM MgClz, 0.4 pM of each

of the two primers, 200 M of each of the four ANTPs and 1.25
Units of Tag DNA polymerase (Perkin Elmer). PCR reactions were
then subjected to thermal cycling (3 min at 95°C followed by

25 30 cycles of 1 second at 95°C and 1 second at- 55°C) using a
Perkin Elmer 480™ 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

30 for routine diagnosis, may be used. Such methods may be based
on the detection of fluorescence after amplification (e.g.
TagManTM system from Perkin Elmer or AmplisensorTM from
Biotronics) or liquid hybridization with an oligonucleotide
probe binding to internal sequences of the specific

35 amplification product. These novel probes can be generated
from our species-specific fragment probes. Methods based on

the detection of fluorescence are particularly prox_nising for
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reaction (PCR) by conputer analysis using standard prograns 30 (e.qg.
Cenetics Conputer Goup (GCG and Aigo[err] 4.0 (National

Bi osci w%‘%%a The potential suitability of the PCR primer pai rs was
al so eval uat azpri or to the synthesis by verifying PIET/CA9S500528 Of

unwant ed features such as long stretches of one nucl eoti de, a high
proportion of Gor Cresidues at the 3 end 35 and a 3'-termnal T residue
(Persing et al, 1993. D agnostic Mal ecul ar M crobiol ogy: Principles *
and Applications, Anmerican Soci ety for M crobiol ogy, Washington,

D.C.) Baé}ézatzon in ?WAJ%E&;HEEIS as th\égz a@le, %{#l ﬁﬁgéfll S'qu\ll th"

PCT/ CA95/
ol i aonucl quandétprivesand can benangbmatedati on experinents,

ol i gonucl eot i ggs a@?s!u?fe '%ﬁ effzwaacgoo Jlydezhl @ﬁ>dfﬁ¥€h§9”§u§‘%‘6§ﬁh@ges

over DNA fragrrent _probes, for_the detection of bacteria Such as ease of

5 prepar APM8R)i o1 ﬁr‘é’@‘htﬁﬁﬂt?‘ﬁ%ss“cm?%t FRY Pe ped| £e ingxease phech
to basch sedsaftdniity 6takile {FCRBandf Ito boertbme prdmmmsil aat-,beriated

O ot SRSl S BREE bhheh S o SRR B U Eene ox
uni ncar powathd smmgnls(elcmi&atw Vs uceanesd u?ael(&onpmraglbherlanlgelsetfor_

singl e- Stgap%ﬁéﬂtgilgga | gpidgle LPeouglady  (RPNAdEXAOR GYIM(yyy)

Al ternati I gonucl eot'1 d wt ot'i n,
enzymat i caespest ivedir- 3""°rerﬁ:l'se oPCR re?ﬁéb@@owa{“éarﬁv r sbel FOMPMgatlon

“synt €k srahgleleifiord theN@mpldificatidn bﬂh@@'&l afd thel Mgeibl ake app-acioat e‘
by the person skllle% ]55 in the arttnrte o%‘}gl thmaagsDﬂ%th r than t he
three abol¥ and L;3sPs Sndl & SFRSF Y- icaEdep &ardarey,
fi xed ont pCR s;s&wbcscbmpﬁs‘u‘.ng eﬂ&ﬁa&nraddzaésaedplp&\mnmﬁ y(ﬂeécrnbedeaor
the DNA f%@:&qﬂe or using more than one primer pair (i.e. multiplex PCR)
may also be used (Persing et al, 1993_. D:.agnost:.c Molecular
15 Microbiology: Principles and Applications, American Society
for Microbiology, Washington, D.C.). For rho're details about
the PCR protocols and amplicon detection methods see examples
7 and 8. |
- The person skilled in the art of DNA amplification knows
20 the existence of other rapid amplification procedures such as
ligase chain reaction (LCR), t':ranscrip't'ion-b'ased amplification
systems (TAS), self-sustained sequence repl:.cat:.on (3SR},
nucleic ac:.d sequence-based anupl1f1cat:.on (NASBA), strand
. displacement ampl:l.flcat;on (SDA) and branched DNA (bDNA)-
25 (Persing et al, 1993. Diagnostic Molecular ‘Microbiology:
Principles and Applications, Amer:.can Society for
Microbiology, Wa_shing_ton_,_ D.C.). The scope of this invention
is not limited to the ﬁse of amplification' by PCR, ‘but rather
includes the use. of any ra.p:.d nucleic . ac:.d amplification
30 methods or any other procedures wh:.ch may be used to increase
rapidity and sensitivity of the tests. Any oligonucleotides
suitable for the amplification of nucleic ac_id' by approaches
other than PCR and derived from the speciee-specific fragments
and from selected antibiotic resistance gene sequences
35 included in this document are also under the scope of this
invention. ' - '
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probes. Conditions for pre-hybridization and hybridization 20 were as
.described earlier. Post-hybridization washing condi tions were as
follows: twice in 3X SSC contai ning 1% SDS, twice i.n 2X SSC containing
1% SDS anWQ%/8883 n 1X SSC containing 1% SDS (al |l of theegcx@skeasWer €
at 65[err]C for 15 mn ), and a final wash in 0.1X SSC containing 1%
SDS, at 25[err]C for 25 15 mn. For probes |abeled with radioactive

| abel s the detection of hybrids was hy_autoradi ography as descri bed
earlier. For non-radioactive |abels detectlidn may be colorinmetric or by
chem | um nescence, = | The ollgonucleotlde probes ma be derlved from
either 30 stIReCLE R & BRLAN kesSeoifor gdyaopnucileotidet brobe

A G C or | ogs. The probes nmay be of any suitable Iength and
may be sel ected anywhere w thin the species- speci fic genom c DNA
fragments sel ect cbR@r SRPERELIGARYNPE © 19PPBF&PPEédGrPFPBﬁFda@arbHﬁﬂ either

sequences. from WHHO6468§08Rced species-specific fragments or from data
PCT/ CA95/ Lcatl on

For L R, FERUBPRR WAfeltPaResh ey idinatian €6 Rbs ntron
react i on) rretdn:n:laypluﬁmnaq:)aersa]z\espedeesveldsa:ddwexnf'rl'ahle 5 tde peaveaﬁeﬂy

speci es-specidl g PARS4 agmgdﬁégéég@lﬁgf %‘?‘S et U Casy :bﬂ)%e were

alternatively, were sho sl ons i gonuc eot

Prior to synt$iBsequenslyottented for Hhedx whiquitier bYarfmlaﬁzmztgtm ngo
the program GhigeLetsl ks crddeipprokiBhosty c80ctsoaned 14y Hg! hbY:

are:like candi dates for PCR a fications rmn

anpl'i fi Cgpl orFB§CReR w0 95S &Rﬁ"{rpcﬁ‘?ﬂeaérag‘?ﬁ??rer%r?#%r ngﬁ"‘é@ﬁéct‘f’?@?y

to each strambmélabeedemu;udd:ous wheth| they rwmiﬁ&eﬁp%iéém&hﬁxth

bacteri al u |f X al, vitr et

DNA" by succers‘&‘ Ta ff%orx?mlatcy% L %3 L}Fé&%’? ﬁé“ or

anneal i ng of spec1f1c1ty and ub:.qu:.ty tests w:.th_ the o]_.:.gonucleot:.de probes
are summarized in Table 6. The specificity and ubiquity of the

15 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
20 ubiquitous oligonucleotide probes and amplification primers
for each of the 12 bacterial species investigated 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
25 specificity of the probes or amplification primers, variant
' bacterial DNA is under the scope of this invention.
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15 the priners and synthesis of new targets at each cycle (Persing et

al , 1993 Di agnosti ¢ Mol ecul ar M cr obi ol ogy: Principles and

Appl i c@ Arrerl can Society for M crobi ol ogy, Washington, D.C.).
Briefl y, t CR pr-otocol s were as follows. Cinical PECAISHOS2801
bacteri al colonles were 20 added directly to the 50 [err]L PCR reaction

m xt ures contai ni ng 50 MM KA, 10 "M Tris-HO pH 8.3, 2.5 MM MwMd [err],
0.4 [err] M of each of the two prinpgs, 200 [err]M of each of the four ¢
dNTPs and 1. 25 Units of Tag DNA polymerase (Perkin Elmer). PCR
reactions I he hermal cycling (3 mn at 95[err]C .
fol | owed at- 95[err]C and 1 second at 55C)

using a Pdairki thel neutilﬁe[mic?obhelagy dpbloratary silbihbghepelryentalges ed
by st 1 - I I hor esis. .
s ol eal hitisERs ”%%9’89'%?0%?% F B IR SRR 1
anpl i fi caﬁ%tﬂr‘fﬁju@f%b S\ )ch BRE 96amRks erover| a2 eypnacpecabdm arund

routirg digamnosies , uFEye b%p@&&@henSUCPeHEH?EéS BRY the b?é@érator ony¢d he
detection of fluoregceng fter fication ( nTMs stem
from Per ki i BHhER oli EF‘géﬁ%r% #’oHPlverSEI'o?r&rﬁ‘ﬁ%} o?gllmﬁill d were

hybri di zatriezyatiive @n el |<gmr7udEW1U)d€!Table pr)oba'e@taelgngltlmbatle@aa{ples

h f d | b
ceauences e nESEkyCplbnel M LA 400 sk LSS, el Rl D052 cor

on t ke tiectct itdre ofpteasn@@en@é abagkexriaul ﬂlrll)OIpl‘Oh’DSI mpéetfic

SUBST GUTELd'ﬂiﬁ'in tion YRAPUIARE? out th
PCT/ CAO5/ 005 ication ou e numerﬁs negat%.vFl ggtelc(:ljﬁlelnﬁ '

routine dllaﬁgn"o@i% ysefpdy ag dt \RAYLS afPBtanand mayymaridhy verbent cshebe
aut onat ed c11n1ca1 rén@genmere ROR ehé | pacients 0l séeéeal%lébaﬁhbileo%'ihtegx' de
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highly conserved portions of bacterial _168 or 23S ribosomal
15 RNA gene sequen_ces- available in data banks (Anhexes III and
IV) . In hybridization tests, a pool of seven oligonucleotides
(Annex I; Table 6) hybridized strongly to DNA frém all
bacterial species listed in Table 5. This pool of universal
probes labeled with radionucl_eétides- or with any other
20 modified nucleotides is consequently very useful for detection
of bacteria in urine samples with as_erisitivity range of 2 107
CFU/L. These probes can also be applied for bacterial
detection in other clinical samples. -
Amplification primers also derived from the sequence of
25 highly conserved ribos'omal RNA genes were. used as an
alternative strategy for universal bacterial detection
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
30 test was ubiquitous since it specifically amplified DNA from
23 different bacterial species encountered in clinical
specimens. ' '
Well-conserved bacterial genes other than ribosomal RNA
genes could also be good candidates for universal bacterial
35 Qetection directly from clinical specimens. Such genes may be
associated with processes essential for bacterial survival
(e.g. protein synthesis, DNA synthesis, cell division or DNA
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with the anplification of target with a high GC content or wi th strong

secondary structures. The concentration ranges for gl ycerol and DMSO
are 5-15% (v/v and 3-10% (v\v), respectively. For the PCR
reaction n"%%8582 he concentration 10 ranges for the anpl iFCT/ICA9SHRS2S
prinmers and the NgCI[err] are 0.1-1.0 [err]Mand 1.5-3.5 mM
respectively. Modifications of the standard PCR protocol using external
and nested priners (i.e. nested PCR) usi ng nore than one priner pair
(i.e. multiplex PCR) may al so be used (z’er sing et al, 1993. Diagnostic

Mol ecul ar 15 M cr,ohi ol ogy: i.nci pl es licat s, Anerican Socj et
for M crobi ol Bﬁy,alﬁgsh ﬁ°“|5%(3 ?Lef—"&%n %&etg grlgboﬁf’nser‘{ é@;\ri}/ng
protocol s andewoplhidion.dweeatrieoworkiingd ons chemearqantidate fereds &o develop
The per son Skg' wed 5{3 EhetgéésOffoq\lAtﬁrerplﬁxtx%sg}EQ'i kc?é? WEceon! NSe e’ﬁa{teé‘ffa
of other rapi f i"CatTon procedures suc ase chai it r 65ctTon
(LCR), t ranscdlpﬁp&&a(bisem ahpricak Aapesimens syst ens (TAS) ,
sel f-sust & ned sequence replication (3SR, nucl ei ¢ aci d sequence- based
anplification \ SBA) strand di spl acenent anplification (SDA) and
branched DNA £35BR o ~ Sett, 1993.  Diagnostic ‘Mol ecul ar
m cr ogi 0: ogy: ARtuﬂﬁbabgsgl &'ﬁ%ﬁs%%déaé?xﬁ?ﬁlcaté’ﬂ'eﬁtéaﬁmeﬁﬁc|a9id>’ of®én
crobio ogy, e s 0 [
linited to th& anﬁh.efr&x)aeﬁ ©b 1@‘:55‘( ré&“ﬁg}/‘er’mrﬁ?cl t?d’eesr‘fi% RE
of any rapid anch.hwtaccsj tmpvitablyi drea.’ﬂs tet hbes energsnos hef pnramxa@hura's
whi ch ey d)e Eggq ttgn'cgcr%§'etgg o 'Trsg | SRy %'éifﬂl 1£'Is.t Qﬁ. do%e

Any ol i gonucl eo e anplification of nucl elc acl
approaches  hougyhdhe maedecR mwm 59 apesrr R REingpectreatments.

fragments Bedidids O KRE eﬁ&ﬁﬂdaniaéh‘étl'ﬁdﬁiéﬁ arwg %@Qaﬁ@%”%@ﬁrﬁﬁ:al
included in this document are al.so unde scop g hi/s %vent I on
SUBSTI TUTE SHEPfCimens m%/ Wased tests or un:wersal acter:.al

PCT/ CA95/ 00528etection and the identification of the presence of a specific

15 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 pathogen to
resist antibiotic treatments. We feel that the most efficient

- strategy to evaluate rapidly bacterial resistance to

20 antimicrobials is to detect directly from the clinical
specimens 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 important
and common bacterial antibiotic resistance genes are available

25 from data banks, our strategy is to use the sequence from a
portion or from the entiré gene to design specific
oligonucleotides which will be used as a basis for the
d_évelopment of rapid DNA-based tests. The sequence from the
bacterial antibiotic resistance genes seiect.ed on the basis of

30 their clinical relevance (i.e. high incidence and importance)
‘is given in the sequence listing. Table 8 summarizes some
characteristics of the selected antibiotic resistance genes.
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15 Specificity and ubiquity tests for oligonucleotide probes and

The speci

ficity of oligonucleotide probes, derived either fromthe

sequeng‘gtg"zﬁﬁ es-specific fragnents or fromdata 5 bank sequences, was

tested

listed in Table 5 as previously

dization to DNAs fromthe ~ array of ba®oIicsoss8ci es

to bacteri al DNAs fron1approxinate|¥§80 i sol ates of the target 10

speci es

80% of the isolates. Results for

as described for fragnment

described. digonucleotides found to be
specific were subsequently tested for their ubiquity by hybridization

pt obes. Probes were consi dered

ubi qui t ous when they hybridi zed specificall* W th the DNA from at |east

t he ol i gonucl eoti de probes

ty.and ubiquity tests with

T oL Lo Y "B SR R 087 TBE B3 S0
speci fi ci tthe varimws methads ansttcompeGRdss ofy sheediaveationned dlrectly

from
speci es.
ol i gonucl
bacteri al

bacterial colonies of approxinmately 80 isolates of the target

-are sumarized in Table 6. The speC|f|C|ty

Results are summari zed in Table 7. Al specific and 20 ubi quitous

éﬂﬂpﬂknﬁrobés and anpllflcatlon primers for each of the 12
spegifs) d agméhn ~ne&@iJmnybﬁAs from

nrthe‘sequenced

gnent.s can occur and

| .
e o k50 ol e RS 2002 bLehbiia sameomats v

af fect the;r&':‘auspaczflsséudoinohhe a@ehg&n@:@aaraﬂr!ahwmw\ 2785 Profdant

bactqual

135

20

25

30

35

A§¥éﬁflfgdgErg i&@&3§g6§4“ rgg ocogcus pneumoniae strain

ATCC 27336, Staphylococcus aureus strain ATCC 25923,
Staphylococcus epidermidis strain ATCC. 12228, Staphylococ;ds
saprophyticus strain ATCC 15305, Haemophilus influenzae
reference strain RA and Moraxella catarrhalis strain ATCC
53879 were prepared using standard procedures. It is
understood that the bacterial genomic DNA may have been
isolated from strains other'than'the-ones'mentioned abbve.
(For Enterococcus faecalis and Streptococcus pyogenes
oligonucleotide sequences were derived exclusively from data

banks). Each DNA was digested with a restriction enzyme which

frequently cuts DNA such as Sau3AIl. The resulting DNaA
fragments were ligated into:é pPlasmid wvector (pGEMBZf)-to
create recombinant plasmids and transformed into competent E.
coli cells (DH5@). It is understood that the vectors and
corresponding competent cells should not be limited to the
ones herein above specifically examplified. The objective of
obtaining recombinant plasmids and transformed cells is to
provzde 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'transformed 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 separated from thé vector by
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PCT/ CA95/ 00528 16 Uni ver sal
bacterial detection In the routine m crobiology | aboratory a high
percent agW096/08582 c| i ni cal speci nens sent for bacterial i deRCTiCA95/00528 i S
negative (Table 4). For exanple, over a 2 year period, around 5 80% of
urine specinmens received by the | aboratory at the "Centre Hospitalier
de " 1' Universite Laval (CHUL) wer e fﬁgative (i.e. <l10[err] CFUL)
{Table 3). Testing clinical sanples Wi universal probes or universal
anplification priners to detect the, presence bacteri a prlor, to
speci fic 10 ademose cael oelarfranhasesis aRe mﬂﬁ%ﬂiﬁgnﬁﬁaﬁ\&P%pgﬁlﬁéﬁg
is thus usefuboqiﬂtaéﬁyggecggq$agatﬁmwfraaedbnnmﬁnam fihegment <£| was C&hen

managenent of the patients everaL %lgonucleotldes and anplification
primers were Pﬁ@ﬂeﬁSFeSQ?ﬁPﬁé§FE¥d \adoin! hi ghly conserved portions of

bacterial 16S or 23S ribosomal 15 RNA gene sequences available in data

ol i gonticl dot i dgs, Lebkb LRHEEE RPORER, iRt 0Rbed, R w2
i gonu [ ' yBr1d| Z€ed

bact eri al spe@ﬁe@?(lq}\éﬁ d |éh “PQ&P@"G""*FhPé‘c 88Flé? ‘ﬁ‘?ﬂ% gaaxi/ be ingopporated

| abel ed wi th Lad) #8?&?99SIHEO\M &h é&\(b@&hgEr&gde@dbmedmamebﬁqfé dezrhles
consequent |y ver use

det ect,i o e uri ne sa
e &Y Eamantn e dmtstantohs Firstofgpatarsh By Reahbls 2am% &
be applied fe& st echeh a misteheet o€n randomherimeirsi dal aldopeds to anneal

10 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

15 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.

s i ficit 1 _ubiqui ¢ I
20 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 transferred onto a
25 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
éonsidered specific only when it hybridized solely to the
'bathogen‘from:which it was isolated. Labeled DNA fragments
30 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 conditionms
for pre-hybridization, hybridization and post-hybridization
35 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
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Anplification priners also derived fromthe sequence of 25 highly

conserved ribosomal RNA genes were used as an alternative

strate for_universal bacterial detection directly fromclinical

speci rrgﬁ’s"{o ex |'V; Table 7). The DNA anpl i fi cati onPETICAH0A528 S

devel oped to increase the sensitivity and the rapidity of the test.

This anplification 30 test was ubiquitous since it specifically anplified
DNA from 23 different bacterial spegyes encountered in clinical )
speci mens. Vel | -conserved bacterial genes other than ribosomal RNA

| b i t »
genes Coul g 0hSR Ea0ORATBIEHR' SR SRR RT UL A, Sl fEL g0
processes esdgntialthieoDNfachzom a¢h%ub¢¢\7!atlal specgeSpf-cpm wheypint hetswgs DNA

synt hesi s [ n
P)éT/ CASE/ Obg%&ghy §h8"NuBi l¥ous (i. eV@xﬁg’Ef@%f to mo st a:,solat c%ful g

t her ef or e bhehtargst csReeieel WAT kRpt f°re\f6‘Fl§?‘ie5ne’“PEr&F‘§n FKPHQ on these
candi dgte genes to devel op new rapid tests.for the universal detection
of bacteria direzctly fromclinical specinens. 5 Antibiotic

resi st ance® Antim crobial resistance conplicates treatnment and
often Ieadsaine abeeapmpleclf exteptsthatirtéesting eof otlee usterains is by

S goal | EouBRY GRRREANR, ORI s CARIRY Bert) sASaLE 0ES
i nf or mat i oento @rmqrben@pbxm Pl@@?@eﬁ?snutrle%s@a& t'm'@ membranes

| dent iyfg Ca%_?a iYeubaRe iate 37001 Fogaltwo . hoWREC RN L hEr bddePasedly €84 S
for universal bacteri al detection and the identifi catl on of the

presence ofngd P ‘P?Eaﬁﬁrabé?ﬂoé’éﬁel FanTd &% Y v BCSREERREN S thandard
DNA- based pedcedurfes. DNzeChibtidicziatiioal waseqpepforinkd cas Nicd s & & 0

need ti nel \éarlier

15 EXAMPLE 3: _

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

20 heparizined in order to avoid coagulation interfering with
their convenient loading on a dot blot. apparatus.

EXAMPLE 4:
ngmuim_iumsui 'rhe nucleotide
25 sequence of the totality or & portion of each .fragment found
to be specific and ubiquitous (Exa.mple: 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- '1isting.
30 oOligonucleotide probes and amplification primers were selected
from these nucleotide sequences, or alternatlvely, from
selected data banks se@uences and were then synthesized on an
automated Biosearch synthesizer (Milliporem_) using
phosphoramidite chemistry.
35

Labeling of oligonucleotides. Each oligonucleotide was 5'
end-labeled with Y32P-ATP by the T4 polynucleotide kinase
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I nforrmati on about the ability of the bacterial pathogen to resi st
antibiotic treatnents. W feel that the nost efficient strategy to
evaluate rapidly bacterial resistance to 20 antimcrobials is to

det ect di r¥O96985%r om t he cli ni cal speci mens the nost coPEPOASTBSS

| nportant antibiotic resistance genes (i.e. DNA-based tests for the
detection of antibiotic resitance genes). Since the sequence fromthe
nmost i nportant and conmon bacterial antibiotic resistance genes are
avai |l abl e 25 from data banks, our strate@lis to use the sequence from a
pordion or fromthe entire gene to design specific ol i gonucl eot i des

whi ch will be{Plsarimasia) basi dedcribéxd earlikwelThelabel capid d1$o s atbn-
tests. The Seﬁ¥§£8§c£{9 the bacterial antibi-otic resistance genes
selected on t asrs- o their clinical relevance (i.e. high incidence
and i nport.ance) I's glven in the sequence Ilstlng Table 8 summari zes
sone char act egy ES e § @ it efl] Padm ' robeeC @A1€Slabeled
PCT/ CA95/ Q0528

EXAVPLES ol 19°n'1*ﬁéePGF-F38\MHFg’tB?an‘ﬁ?’é% EﬁétFF}t é%fedt’E%lBeSPFF&&FéﬁX/ebY
of t he Vahj(BhlﬁdﬁIE&bﬁdﬁ 86 ODNASPHLGM Sa O&afiﬁty ny£néram. positive Rifd/Rifam

1: | sol ati qn and_clonkn of fra ' [ om .

Escheri chia cBPP2EEVE n ﬁ'%it ’f ‘?{f’e Ia (p? %ldgeggrilgﬁaisfeﬁefs'
Pseudonobnas aspagmﬁdsapﬂnhgs1wﬁri:QH@S@ thvué331no|nnkKNt¢sD§arén¢mNNhk
35657, St reptgg%:%ggag gg%ﬁ%@ef Bhamlch RTHas dlsbifated! W&&ﬁ?& é@tlde

aureus strain ap ococcus epidermdis strain
12228, sﬂ&phypﬁebeéu@und SR rspecific vare Avre@}ssés tm&@mﬂ%stests
i nfluenzae agrebenewse strain RU and Moraxella catarrhalis strain ATCC

Ubiquity test for oligonucleotide probes. Specific
oligonuclectide probes were then used in ubiquity tests with
15 approximately 80 strains of the target species. Chromosomal
o DNAs from the isolates were transferred onto nylon membranes
and hybridized with 1labeled oligonucleotide probés as
described for specificity tests. The batteries of
approximately 80 isolates constructed for each target species
20 contain reference ATCC strains as well as a variety of
clinical isolates obtained from various sources. Ubiguitous
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

25 in Annex 1.

EXAMPLE 5:
| Same as example 4 except that a pool of 'specific
eligonucleotidé probes is used for bacterial identification
30 (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.

35 EXAMPLE 6:
PCR_amplification. The technlque of PCR was used to

increase sensitivity and rapidity of the tests. The PCR

SUBSTITUTE SHEET



15 53879 were prepared using standard procedures. It is

understood that the bacterial genom c DNA nay have been I sol ated from
strai NyoYslegsat NN the ones nentioned above. (For Enterococcus faecalis
and Streptococcus pyogenes ol i gonucl eoti de sequenceésPEEICAISIB0S28 ed
exclusively fromdata 20 banks). Each DNA was digested with a restriction
enzynme which frequently cuts DNA such as Sau3Al. The resulting DNA
fragments were |ligated into a plasmd gector (pGEMBZf) to Create
reconbi nant plasm ds and transformed into conpetent E. coli cells
(DH5[ err] r d x‘ﬁ‘:e‘it Flale CQET o] .
conpet ent bgé#s?szhou d v?]%PQ onEéh gﬁ? CH& . o%gess h(g#elgﬁga% gs“’e
speci fi caP®F ®xa®f i f Pé-d-g%écélﬁ%"e’f‘ﬁ?é ofPreVJ-(S’dt%\lm ngie‘e%bnbleﬂmt for

pl asmi ds a%zta.rmi@w@d acﬁé)ﬁslf('r"a(ble 6P OVKle 3@t@aShEY PrBRAdCi %‘E

source of a usef ul Therefore, insofar as t
|nserted FF&&?é]tg néﬁ%o sssp?éfﬁfp(?ri eéi"Fﬁé"ﬁé’r £rem & geachariedi al
DNA, &ny colarmcooii r@n‘bmplaashadtseamdlccsuwﬂong (tsrefmstﬁaﬁgdehop)t gl |s

?; gnngre;re b:ﬁ'ﬁerl a %pgggfg%gi?gze&%ﬁs@nlm }ndgf%befe 9FTEt ﬁﬁﬂ@pEBﬁA

f r agnent soffr ospeat §ic mﬁ epbiquitgusg FCR spmm Paimrs 0a2e tlidkéd khp

were cut gehel @f.the vector by digestion of the reconbinant plasmd
W th various restriction endonucl eases. The insert was separated from
t he vector by V\D 96/ 08582

PCT/ €¢AD5/ 0052&pe ity tests for a ; dnadls .

| ect r oph d T LLiog t “*'Each §
of “the puriHS o8P BRLERULL o 0P LOVUELY! B pgra%%rf“. a‘gvr ?éésf??estsﬁc
Label i ng c#gmstfralgﬁerbatpeubescf Thean apelgatsire wand  Grasr rpd¥iedde, a
r adi oact'vsaeegkfat h@%awcfhc&gﬂ Phe' BI9oH b eide PYNE | pRlbYe ! BYO 2@

doubl e- st rande nol ec
Primer pairs found specific for each spec:.es were then tested

15 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 representative of the clinical
20 diversity for each species.

Standard precautions to avoid false pos:.t1ve PCR results'
should be taken. Methods to inactivate PCR amplification
products such as the 1nact1vatlon by uracxl-N-glycosylase may
be used to control PCR carryover.

25
EXAMPLE 7: :
suspension. PCR assays were performed either directly from a
bacterial colony or from a bacteriai suspehsioh, the latter
30 Dbeing adjusted to a standard McFarland 0.5 (corresponds to 1.5
x 108 bacteria/mL). In the case of direct amplification from a

colony, a portion of the colony was transferred directly to a
S0 UL PCR reaction mixture (containing 50 mM KC1l, 10 mM Tris

pPH 8.3, 2.5 mM MgClg, 0.4 UM of each of the two primers, 200
35 uM of each -of the four dNTPs and 1.25 Unit of Tag DNA

polymerase (Perkin Elmer)) using a plastic rod. For the
bacterial suspension, 4 UL of the cell suspension was added to

SUBSTITUTE SHEET



fragnent of interest is first denatured by heating at 95 err]C for 5
mn, then a mxture of randompriners is allowed to anneal 10 to the
strands of twe okpggyents. These primers, once anneal ed, provi de a
starting point for synthesis of DNA. DNA pol ynerase, - usualpley. mgm@% now
fragment, is provided along with the four. nucl eoti des, one o

radi dactjve. Wien the reaction is term nated, the m xture of new DNA
nol ecul es is once again 15 denatured to pr i de radi oactive
singlLe-stranded DNA nol ecul es (i.e. e probe). As nentioned earlier,
ot her modified nucl eoti des g be used to | abel the probes.-

Speci ficity an#6uBlg@ift \checsyame oPCR hsearpion r ginewre 20For pbobbsstrategies,

Speci es- speci f {he DM alcta e Hh St Wi Wds | Bvek18i&’ @8kh 50 Qu.? éoméngrﬁpon
were isolated for 10 common bacteri al ‘pat hogens (Tabl'e base

hybri di zati on @8dcHR@Rosowdifigations weg® Larriedy opt b?a%i-egl an Sinmptéal
of whol e cell @éﬁafcq&aea% stepbeete:uainst it raéﬁcstfénéwgalbb‘; %Wégcées

transferred onto a,25, ny r ane a dqt ot apparatus,

and dénat ﬁ?@ﬁlﬁéf-ﬁge°%e|ann§ %}@54%}%}%%%&8" BFSP &tz 45 Snand of a 1
condi E:I i onz WerEefaSndeamelml dreardtey . ath s5lc fixagmenérnangbzmeﬁ 480™ thermal
consi dered spegjfic_on e el.y. to the

from which it ﬁ%g PG| %g%g/n %“aﬁj dgﬂ.\g’é }grsmen ée’s&oweﬁﬁbrrrrb?ril aq"g‘ed by
speci fical ly ostandardar ggtarma egedl (P¥Li e%lectromhoeesxpec|2fmp:1n.ﬂ\bd:at:.on
then tested foprblgibsUbietdl Wik ized INPdirtdt! §R1LOBNESIRIRY 2.5 po/mL

apprOX|nat |y i solates O speC|e i Nt er es
descri bed1&hr | PEr ethidivgndnomide undexn d;}V le-28Arami B¢ oantiver PORzassay

and post-hybri Ih garabeOBomblet8a NDS Ao imatRas ohednear! i erf Aftﬁr

aut o adl 007 a0 (Oh cpepePil2), 0o ity G RA05 BRDLALS Lar e, Lo

can be péreornedsas descr:.bed above but us:.ng a "hot start" protocol.

PCT/ CA95/ 005281, that case, an initial reaction Qn:.xture containing the

15 target DNA, primers and ANTPs 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 cyciing and analysis as described above.

20 '
EXAMPLE 8:

amplification directlv from clinical specimens. For

amplification from urine specimens, 4 HuL of undiluted or

_ diluted (1:10) urine was added directly to 46 uL of the above

25 PCR reaction mixture and amplified as described earlier.

To improve bacterial cell 1lysis 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

30 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 ceil
lysis. .

~ Our strategy is to develop rapid and simple protocols to

35 eliminate PCR inhibitory effects of clinical specimens and

lyse bactérial cells to perform DNA amplification directly

from a variety of biological samples. PCR has the advantage of
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determined. Each probe found to be specific (i.e. hybridizing only to

the DNA fromthe bacterial species fromwhich it was | sol ated) and

ubi quitous (i.e. hybridizing to nost isol ates of the target species)
was k 9?9%&3? urther experinentations. 5 EXAVPLE 2: PCT/CA9S00SMe as
exanple 1 except that testing of the strains is by col ony .
hybri di zati on. The bacterial strains were inocul ated onto a nylon
menbrane placed on nutrient agar. The nmbranes 10 were incubated at '
37[err]C for two hours and then bacterTal lysis -~ and DNA denaturation

were carried out_acco tq.standa procedures DNA hybridi zation
was perfo}’ﬁéﬂ’gasc ih’%gg w"&ba?ﬂ‘é? ‘DNA, prepgiaEions. For eXamR g
exanpl e 1bé.)occebt ¢émebiespinak ﬁkueddamdctsara maxdlbeculsyed rdmir@d:thycah

sanpl es. gagg' %%Itei'agplbgie\feﬁ%at t{: ?@gﬂgdl gcﬂx¥e go u%%t gFg

appar at us and C éria et ect
sanpl es sprowid @@(ﬁlmpﬁarS%MA% dreletevel apy ofas & xetecobs fm:‘eDNérl ng

with s taminrlﬁea%sahe@&ohoadvaele&,aofi%liaﬁalamﬁtxﬂ&s EXAVPLE 4:
Nucl eoti de sequenci ng of DNA fragnents. The nucl eotide 25 sequence of the

totality or a portion of each fragnent found - to be spemfic and
ubi qui tougx(ﬂaml 6931) was determ ned usi ng t he di deoxynucl eoti de
| ' (] (}€ .

term nation hgr&;ef%%& o@xcad

Sci. USA. 74: ' {pam [ e Seftience
listing. :s@edif:gbnmtebmqj:e-q)rGBGQS&MG&W{QQIﬁesaMTpralrer stregeestlyct ed

{1 oM 9O @il AP -aR804TI6E 11y Ift | V8! Yaenth 1%Ted usf&%e&zhsd (
dat a banks sequences ,and were Synt hesi zed on an ona

Bi osear ch PR/ nappdifdcatian | Pdeﬂék[’éﬁ“Hﬁat’c@P n@r°t°°‘ﬂfﬁ)s Sﬁéﬁ&’lﬁhﬁq ein
chem stry pridious secticé! i speoifti emmgehﬁaledesaeEa@@ed igonalchagt sde

was 5 for e e ab&hfdbaseg l&ldd - ale bge{egtérél Q‘.%o\{lpuc eOtér?g:. 58@%8

resistance gene sequences. These tests can be performed either

15 directly from clinical specimens or from a bacterial colony

and should complement diagnostic tests. for specific bacterial
jdentification. |

EXAMPLE 10:

20 Same as examples 7 and 8 except that a_sSa_ys were performed
by multiplex PCR (i.e. using several pairs of primers in a
singlé PCR reaction) to (i) reach an ubiquity of 100% for the
specific target pathogen or (ii) to detect simultaneously
several species of bacterial pathogens. ' '

.25 For example, the detection of Escherichia coli requires
three pairs of PCR primers to assure a ubiquity of 100%.
Therefore, a mnultiplex PCR assa_y ~(using the "hot-start”
protocol (Example 7)) with those three primer pairs was
developed. This strategy was also used for the other bacterial

30 pathogens for which more than one primer pair was required to
reach an ubiquity of 100%. '

Multiplex PCR assays could also be used to (i) detect
simultaneously several bacterial species or, alternatively,
(ii) to simultaneously identify the bacterial pathogen and

35 detect specific antibiotic resistance genes either directly

from a clinical specimen or from a bacterial colony.
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WD 96/ 08582 PCT/ CA95/ 00528
21 (Pharmaci a) as described earlier. The |abel could al so be non-
radloact|V§, Specificity test for oligonucl eotide probes. All
| abel ed 5 (Sﬁmcl eotide probes were tested for their specPCI/CAYS/00SY8
hybri di zation to DNAs froma variety of G am positive and G am negative
bacterial species as described earlier. Species- speci fic probes were
t hose hybridizing only to DNA fromthe %acterial species fromwhich it
was i solated. digonucleotide 10 probes foa d to be specific were submtted
to ubiquity tests as follo . Ubjguity _ test
ol i aonucl eoti de ﬁ?ﬂbé@hesﬁxﬁﬁgf1%atl°n%iiﬁ%ﬂtgF%BtﬁﬂéeﬁFbB@smﬁEPQthéﬁ°uld
used in UE;L quiBey &aspSew teld J&fﬁmmm ethe8@a&t:roass15amﬁf>lidsm§ ab@‘e'auced
speci es. ronnso sol.ates were tra erre nt o n
ronbr anes | AT, AUFEREE (FEh LSRtTERROERTIE et ki Pacusgl, Bestug¥
descri bed fordisgeiminagtes thestamplifhes basedi en ulieir squsM|Anbehpr
80 i sol at c t a 0 [ c

o8 £ SErLOLaPAGR,) A SRAILES $Bu1EOHA el &IEISICEMECa

strai ns as wel as a varjet \[ 1solates obtal om var
sources. Ubi qapigty ofpy roehREonAss emiiking zahg dif farentasvagedespths
DNAs from t he whichadt&r ¥afh ebupléeal witn! at egee&faaeouamhcaaeeua& l:.nked

Exanpl es of speC| C and ubi qui tous o onugl got i de pr bes e H
25 in Annex &*° EE g quenc gﬁ%a ég %xaﬁﬁle é&i Pﬁé?g

a pool of spamplificatiohi gmnu@lee.ehjstée ghebdl usractarbrie@r (eagt. er'rad;ManTM,

idemtific Pi ( ) 39 ncrease sensitivity and assure 100% ubiquity or
NN 4 Elnfeyd
(ii). en y Si Itaneously nore than one bacterial species.
Bacteri al |dent|f|cat|on coul d be done fromi sol at ed col oni es

EXAMPLE 11. :
i . The person skilled in

the art will appreciate that alternatives other than standard

15 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. AmplisensorTM, Biotronics; TagManTM) or other labels

such as biotin (SHARP SignalTM system, Digene Diagnostics).

20 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

25 are particularly suitable for diagnostic tests since they are
rapid and flexible as fluorochromes emitting different
wavelengths are available (Perkin Elmer).

| EXAMPLE 12:

30 Species-specific, universal and antiblotlc 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-

35 based amplification (NASBA), strand displacement amplification
(SDA) and branched DNA (bDNA) or any other methods to increase

the sensitivity of the test. Amplifications can be performed
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or directly fromclinical specinens. 35 EXAMPLE 6: PCR

anplification. The technique of PCR was used to I ncrease sensitivity
and rag%@?éuﬁﬁi the tests. The PCR" SUBSTI TUTE SHEET

WD 96/ 0 ' o PCT/CA95/00528 _
PCT/ CA95/ 00528 ; 22 prinmers used were
often shorter derivatives of the extensive sets of oligonucl eotides
previ ously devel oped for "~ hybri di ation assays (Table 6). The sets of*
priners were tested in PCR assays performed directly froma bacteri al

5 col on oma b | al nskhon (see Exampl.e 7) .to det erm ne
their s%egilgrf-{”éi %’ aln%o%%él‘%q%i P%#"%%B%g ﬁé.lWan?)¥g§lre°)t&V R f fEinggal
ubi qui t ousSPERipenser Bher ssacpel ief ethis invamtdor | is fRerefore not
Speci ficityys bigui Lfi Lan :pri . The

speci fi ci tyrg?g%ﬁ tgeltté‘?:ét tégsqéps&f %?%e”?“%a.*%?“%%s@g%ﬁ‘?&% the 15§ Rf 27¢

battery of
ol i gondic| amdy dse pisé@sSté Tildktfedde rapid

CR p . ] | |
XPCPANESSE: bR SPecEEifrpbyi ddentify baeterial ubda tand eshiche

A PR iU RO gelL cach

iy
species were then tested 15 for their aﬁiquity to ensure that each set
primers could anplify at |east 80% of  DNAs froma battery of

. appr oxi natEXMMPLE 33: sol ates of the target species. The batteries of

i sol at es

and various clinica

for each
result@

15

20

25

30

35

o : . feronce. AT rai
£ PSLEVRLE0 ol SR | UK Yl HDet Ao aamn
Ragresium as wekl apgard sptecafit uaiversaly gpxobes seThesikiity ei £CR

I Sol ates represéntative o

provided in the form of test components, consisting of the set
of universal probes labeled with non-radioactive.iabels as
well as labeled specific probes for the detection of e;ch

. 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. . o

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'inféction, the following kits for the spécific
detection of pathogens may be developed: '_ o

-A kit for the universal detection of bacterial pathogens
from most clinical specimens which contains sets of probes
specific for -highly conserved 'régions of the bacterial

- genomes.

-A kit for the detection of bacterial paghogens retrieved
from urine samples, which contains eight specific test
components {sets of probes for the detection of Escherichia
coli, Enterococcus faecalis, Klebsiella pneumoniae, Proteus
mirabilis, Pseudomonas aeruginosa, _Staphylococcus
saprophyticus, Staphylococcus aureus and Staphylococcus
epidermidis) . ' '
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shoul d be taken. Methods to inactivate PCR anplification products such

as the i nact i vation by uracil-Nglycosyl ase nmay be used to control PCR
carryover. EXAMPLE 7: -Anmplification directly from a

bact eri al w9 36188892 or - suspensi on. PCR assays were. per f orREGIICASS/00528
directly froma bacterial colony or froma bacterial suspension, the

| att'er 30 being adjusted to a standard MFarland 0.5 (corresponds to 1.5
x 1D[err] bacteria/nmL). In the case of di re.?t anplification froma

colony, a portion of the col ony was transféefred directlytoa 50 [err]L
PCR reaction mxture (containing 50 nH HQ, 10 nM Tris H8.3, 225 m™
MyCl [err], 0.4 [erd] MisgFT fexhthbe ﬁﬁéeﬂmoar|Cr1fer§eszama%®'1r[eﬂalpwe¥18ea@ﬁc@f

the four dmp&oﬁﬁﬁl%sz%é%ﬁ Sped28iNPest RADVIRNEEE (ddtey kb BrBBES) for
using a plastic rod. t he bacteri al susPaeQS| %noraxéﬁra ]L of the cell

suspensi on waSe &&Géd-ncgo Strepwcﬂﬁcgﬁl gaRgymon catarrhalis,
PCT/ CA95/ 0052 aemophilus influenzae, Klebsiella2pneumorifad.er P]sleudbm‘olﬂas

PCR t t t
vas over 2 o RECHERGERy PEroptRr oy ar BYfMASs sna SkABRLIBEHEAL, IS
carried out using-ankiti tfloa'l the dgtestipnt pEnpatheoens refinieved Exjon rb]l©od
fol l owed by 3@;&«:&'&3 vﬁxl@ﬁ%oﬁﬂmsofeﬁvkrﬁ%ﬂ%n%wta@oa@oahmsausets

95[err]C and o second anneal in ste at 55[err]Cin Per ki n El mer
480[err] ther Rl Probegc|far therdetes HnSEx SRH S t%ﬂuﬁﬁéFy‘fed |

by st andambAee 038 gelaca(r&%alﬁb,ecm@ahaphiu&s Armtwézmiépn Proteus

Bt hi i umiel o Al TS v KA Tfe VR R A poBssudgponas’ dgrigindsa,
conpl et ed |n mlwrﬁahéhy cad ihouEnterococcu¥ t diaetalibsy, Staphyioavicaus
f bacteri aly b b

fom bact eri a 'rér €s E@?e %ocg’c?%ég;m?g%?éﬁmg | bgdgal §E%#H§zi“§l:%%é‘us

"hot start” pro oco reaction
cont ai ni ng th@pgsiemrmd}@t) DNA, primers and dNTPs was heated at 85[err]C

prior to the -A kit for the detection of pathogens causing meningitis,
15 which contains four specific test components (sets of probes
for the detection of Haemophilus influenzae, Streptococcus
' pneumom.ae, Escherichia coli and Pseudomonas aeruginosa).

-A kzt for the detection of clinically important
antibiotic resistance Qenes which contains sets of probes for
20 - the specific detection of at least one of the 19 following
genes associated with bacterial resistance : blatem, blarob.
blaghy, aadB, aacCl, aacC2, aacC3, aacA4, mecA, vanA, vanH,

vanX, satA, aacA-aphD, vat, vga, msrA, sul and int.
-Other kits adapted for the detection of pathogens from
25 skin, abdominal wound or any other clinically relevant kits

will be developed. .

EXAH?LE 14:
Same as-example 13 except that the test kits contain all
30 reagents and controls to perform DNA amplification assays.
Diagnostic kits will be adapted for amplification by PCR (or
other amplification methods) performed directly either from
clinical specimens or from a bacterial colony. Components
required for wuniversal bacterial detection, bacterial
35 identification and antibiotic resistance genes detection will
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addi tion of the other conponents of the PCR reaction m xture. The fi nal
concentration of all reagents was as descri bed above. Subsequently, the
PCR reactions were subnmitted to thermal cycling and anal ysis as

descri WOPSHB¥2e. 20 EXAMPLE 8: Anpl ificationrmrmsmgszsr om
clinical specinens. For anplification fromurine specinmens, 4 [err]L
of undiluted or diluted (1:10) urine was added directly to 46 [err]L of
t he above 25 PCR reaction m xture and2 |ified as described earlier. '
To inprove bacterial cell lysis and eli"m nate the PCR i nhi bitory

effects of clinical_ specinens, sanple r out ~diluted_ in lysis ,
buf fer cont ai AR HEd ‘%‘ oR (agsays ¢© % afqiPrm 8k aLURRRPT
directly tinthtcPORiGPatieacplavesi khuving Ma&txbleah&&mbs Fort lsdagantias,
prior to I fic n, I,Rg t t yc mcrowav Qven
8t8(§r'fgﬁ:' e v%i? Hﬁl lpee é]géggﬁ télell : fegcg.

coul d al sc® d tOo TnCreasé the efficClency O
Qur ‘strat eg:yplsfioadeoel opimerisd andl conprel pPAsc@nd t thgsdeskectivat 0 PCR

i nhi bi sory ﬁéi%&%a%&l' razf@auéescwrﬁ b aut!)ﬂ(ﬁ@eha(:tﬁ&h@lerf;%lsar{d)

perform i fication dlrectg/ froma variety of brolo
sanpl es. mﬁaglFﬁElaﬁvﬁﬁ'ﬁ-ﬁ'&Gsof or universal bS’EJBS‘I‘HbeEeSHE fon will o

96/ 08582 be :.ncluded in kits for tests perfoﬂ% %ﬁw&rom clinical

24 b t th de DNA

ol ood, oo BBRGLRRRAr (cmmPriahit of SaieBe BOL PhFPREiFD 1T Bsatiany s
after a brans@l Iaeambh.beé.t:rrmasz.s\mncet eyehe odefsactsiom wzllrhpl dnelcidedmire
Stral§g eoipsdeyg Qgs{:fﬁ%sﬂif’égﬁfysff&ﬂ EBfontes UPIradd ¥h KL %or ¢

vari ety of ni cal
testing dlrectly from clinical spec:l.mens

The kits will be adapted for use with each type " of
specimen as described in example 13 for hybridization-based
: diagnostic kits. '
'
EXAMPLE 15:

It is understood that the use of the probes and
amplification primers described in this invention for
bacterial detection and identification is not 1limited to
20 clinical microbiology applications. In fact, we feel that

other sectors could also benefit from these new t‘echnologies.

For example, these tests could be .used by industries for

quality control of food, water, pll'_;arma_ceutlical products or

other products requiring microbiological control. These tests
25 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 epidemiolqgical
30 studies.
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EXAMPLE 9: Detection of antibiotic resistance genes. The presence

of specific antibiotic resistance genes which are frequently 10
encountered and clinically relevant is identified using the PCR

anpl i fi caN®M¥ 8882y bri di zati on protocol s described in PCT/CASS/G0S28
sections. Specific oligonucleotides used as a basis for the DNA-based
tests are selected fromthe antibiotic resi stance gene sequences.
These tests can be perfornmed either 15 fgrectly fromclinical specinens or
froma bacterial colony and shoul d "conpl enent di agnostic tests for
speci fic bacteri al identification. EXAMPLE 10: 20 Sane as
exanples 7 and 8 except that assays were perforned by multiplex PCR

i .e. usi ' | .paiy.s .of..pri in a. i.ngl.e PCR tion), to (i
Lench an ubi SRERS o 1 GURSHINGEDR *of " afeinary " IBaT s hEgtn RASKITYS ! b
det ect simul baieeussamples (2valdl GPRlLEesasf timct@entiepHbspiealicis de

For examy e, 5L 4% ; 4Rk eGte0Ra0h1 EREGE) CRLA €014 PAUIES perjod T eC PAITS of

PCR priners fo aSsure a ubrquity mil ti pl ex PCR
assay (usingthe rhot-stari. praotocol (Exagple 7)) -

prinmer pairs was devel oped. This strategy was al so used for the other
bacterial 30 pathogens for which nore than one BrpPfeisplatesas required to
reach an ubiquity of 100% Mul ti pl ex PCR assays coul d al so be used
to (i) detect si mul t aneousl y sever al—tactertat—specres—or;

al ternatjyely, . i.i) to simultaneously i tify t bacterjial pat en
and 35 eqect spggﬁf‘ﬁ’& tibiotic resist zf%:’v:ﬁnesp}égiﬁer ‘g'f%%gl yﬁ"f b
froma clinical specinen or froma bact er'tz coIoﬁVf n 6/ 33282

PCT/ CA95/ 00528 , - o

Escherichia coli 53.2 51.7 53.8 54.1
Enterococcus faecalis 13.8 12.4 11.7 11.4
15 Klebsiella pneuﬁoniae 6.4 6.4 5.5 5.3
Staphylococcus epidbrmidis 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
20 OthersP | 10.2 13.3  11.8  16.0

a2 n = total number of isolates for the indicated month.
b See Table 2.
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25 For these applications, anplicon detection nethods shoul d

be adapted to differentiate the various anplicons produced. St andar d
agarose_gel el ectrophoresis could be used because it . di scrim nates the
anpl i coW® 48,2 on their sizes. Another 5 useful strategpchaokiéssgpur pose
woul d be detection using a = variety of fluorochrones emtting at

di fferent wavel engt hs whi ch are each coupled with a specific

ol i gonucl eoti de |inked to a quor%qyence guencher which is degraded-
during anplification to rel ease the fluorochrone (e.g. TagvanTM 10
Perkin El ner). EXAMPLE 11: Detection of anplification
products. The person skilled in the art will appreciate that

alternativy hgr than standard 1 agarose _gel e)ectrophoresis (Exanple
7) may be ‘gégggf gr‘ t#’ésntrlg?giﬁflaﬁ nugf”ﬁﬂﬁf’lgf iERRYY priadetes ko
net hods nagosétive basethen sampdesect(onl6l f lORTAscente afHer Centre

abel <0 HoBpicalifrOad P USRRaY TR CLoE0n) RIERY JYeditfies)

20 These P®¥keds are quantitative and easily autonated. One of t he
anplification prinmers or an internal oligonucleotide probe specific to
the anpli CON(sS) deritved TTOomMInNe specles-SpeCrTre ragTETTT T otETi S
coupled with the fluorochrone or with any % mtheksalan®s Met hods based on
t he detection of fluorescence 25 arepart+ettarty—stitabte—or—diagrosti c
tests @i nce th% are rapid and flexible as fluorochrones emtting '
di ffef Ont JRRLHEFs are avai | abNev (Prki nARFnd3) . Jul 93 Pl 12:
30 Speci es-speci fic, universal and antibiotic resistance gene ‘
anpl i f i cattor—prrets—tar—e—tStt—tR—0ttret——i-tii—th =t tfei-ai =0 '
procedures such as the ligase chain reaction (LCR), ST
transcri pt$oaphriedocompl atireasi on sysOeds (TAB)1 selfi.3 swsiai ned
sequence r i i nucl ei ¢ aci equencg-o,35 b anplLification

( NASBA)_, s'?%a% %{’ggfé%%% Tanplifi cat?b% %S?)A) angfg?anchédBDNA

( bDNA} Sor MigrecperusesPRds to i ncrease9-0  thelOs@nsiti v0i4 of Oh@ test.
Anpl i fi cat ERPer688cbes Pea&SI R 0.4 0.4 1.3 1.4
Citrobacter spp. 1.4 0.8 - 0.4 0.7
Enterobacter spp. o 1.5 1.1 1.3 1.4
Klebsiella oxytoca 1.1 1.5 2.5 1.8
20 Serratia spp. 0.8 - 0.0 0.5 0.0
Proteus spp. . 0.4 0.4 0.0 - 1.1
Morganella and Providencia 0.4 0.8 0.4 0.0
Hafnia alvei 0.8 0.0 0.0 0.0
NFBP 0.0 0.4 1.3 1.1
25 Candida spp. 0.8 1.9 0.7 0.4

@ Uncommon urinary isolates are those identified as "Others"
in Table 1.
30 -
b NFB: non fermentative bacilli (i.e. Stenotrophomonas and
Acinetobacter). : -
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PCT/ CA95/ 00528 26 froman isol ated
bacterial colony or directly fromclinical speci nens. The scope of
this i nverWP86/08582t her ef ore not limted to the use of RgRdubsoasEg8her

i ncl udes the use of any procedures to specifically identify bacteri al
DNA and which 5 nay be used to increase rapidity and sensitivity of the
tests. EXAMPLE 13: A test t would contain sets of probes
specific for each bacterium as wel | é a set of universal probes. The
Kitsis 10 provided in the formof test conponents, consisting of the set
of universal probes |abeled with non-radioactive | abels as wel | as

| abel ed specific probes for the detection of each bacteri um of jnterest
in specific crahieaB.sdisitagibutiorki of P°SHU1W%%:ﬂpqqﬁﬁﬁkﬁit%ﬁﬂn¢e%géﬂ?s
necessary to gpipsmdle Regatlive hithid€ezpdi Okountyhs i doZacrenL) Washhed

steps ang hybrid, =~ detection. Finally, tesi copponents_for the detection
of known ﬁﬁFFbWSPFCtF€§ﬁ§téﬁbéﬂﬁﬁﬁé%nfﬁﬁ H%?ng??b%E ffRetePRINPEREFE be

included. O gpawase(CHUB)kEdrwihe 1992-+489 & tmdardl sanpl es .to ‘be used
as negative and positive controls for each 20 hybridization test.
Conponent s t O=ip@emimigithtrgimipredmipaiepeg—=t=—re—aa ettt —————rcirspecrTen
type ‘and to detect pathogens comonly Numbexowfi dsedaties f{hat type of
specinen. Reagents for the_____universal detection of bacteriag will also
be included. Based 25 on the sites of infection, the followng kits for

t he .specilfd c Speetimenson oNopafBogens Ay B3 devel dpdd93 Jan A4t
for ‘the universal detection of bacterial pathogens from nost clinical
speci mens whigh _contains sets of prohes

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)

15

2 Based on standard diagnostic methodé, the minimal number
of bacterial pathogens in urine samples to indicate an
urinary tract infection is normally 107 CFU/L.
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specific for highly conserved regions of the bacterial 30 genones.

-A kit for the detection of bacterial pathogens retrieved fromurine
sanpl e whi ch contains eight specific test conmponents (sets of

pr obe§v¢8f’°§5ﬁ% detection of Escherichia coli, Enter REUCASMOSAcal i s,

Kl ebsi el | a pneunoni ae, Proteus 35 mrabilis, ‘Pseudononas aer ugi nosa,

St aphyl ococcus saprophyticus, Staphylococcus aureus and

St aphyl ococcus epi derm dis). 32 ' SUBSTI TUTE SHEET ‘
WO 96/ 08582 PCT/ CA95/ 00528

27 -A kit for the detection of respiratory pathogens which .
contai ns seven specific test conponents (sets of probes for detecting

St r ept ocorableprkeunDissribMiote| 06 PositiNeg iand negatdusphelipical
i nfluenzag a?ﬁ!%!tqapﬁ #é@t@&%é%;&%&%@.@&@aiaﬁoﬁ%kl@ BeSghe SERGHL OCOCCUS

pyogenes 0COCCUS aureus A kit for the detection of
pat hogens retrieved from bl ood sanpl es, which contains eI even specific
test congorents \bﬂtb (o)) or e detection O S
pneunoni agy 4 ?é@ﬂnén&at arrhalis, pgergyphilus § 44 uenzae,% Rysot eus 10
mrabilis, ﬁ‘e%m efl'a pneunoni ae, Pseuﬁlgnragas af&gggjma positEsgderichi a
coli, Ent erococcus. faecalis, Staphylvestslis speaimens, sp&timphsecoccus

pyog and St aphyl ococcus epi derm dis). -A kit for the

det eCt On of—pattrogens—causing ment ngi t1 s, 1o, wWhich contains roar specific

test conponents (sets of probes for th detection of Haenp

i nfl uenzaﬁrlslerept ococcus pneunoni a?e-’ 9%S'ltherl ch% 4ol i anoé)‘?i’séeudormna

aer ugi N0Sfhemoculture/Makrbwl or the detErtdlon of cligusxal ly i sy ant

antibiotic resistance genes which cont aipsze%ets of égo‘pes for :
Sputum ’ : .

- 31.6

15 superficial pus ) 1,136 72.3 27.1
Cerebrospinal fluid 553 1.0 99.0
Synovial fluid-articular 523 = 2.7 97.3
Bronch./Trach. /Amﬁrg ./Throat 502 56.6 43 .4

Deep pus | : 473 - 56.8 - 43.2

20 Ears 289 47.1 52.9
Pleural and pericardial £luid 132 1.0 99.0
Peritonial £luid 101 28.6 - 71.4

25 @ gpecimens tested from February 1994 to January 1995.'
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20 the specific detection of at |east one of the 19 foll ow ng genes
associated wth bacterial resistance : blatem bl arob, bl ashv, aadB,
aacCl, aacC2, aacC3, aacA4, necA, vanA, vanH, vanX, satA, aacA-aphD,
vat, vga, Wer9s/o8sg2 and int. -Qher kits adapted fopd,Wt i on
of pathogens from 25 skin, abdom nal wound or any other clinically

rel evant kits wi || be devel oped. EXAMPLE 14: Sane as
exanpl e 13 except that the test kits contgi n all 30 reagents and controls
to perform DNA anplification assays. a agnostic kits will be adapted
for<anmplification by PCR (or ot her anplification methods) perforned
directly either from clinical specinens or froma bacterial col ony.
Conponents — mapg@Uis,,eGackekialinsyecsal (Bast askal fodetesting, tnacterial
35 identification,and,antibiotic_resistance_genes_detectjon Wl be

i ncl uded. spegpidsis¥sgb DNA fragment probes, oligonucleotide probes
PCT/ CA95/ 03528and PCR primers. 28 Anplification
assays could be performed either in tubes or in mcrotitration plates
having nultiple wells. For assays In plates, the wells wll be
coated with t#ectespalisbecies  anplN¥umbent i onBprtembals speciesont r ol Diébeand
the detection of 5 anplification °prss@at®ss w Il be automated. of Rexaing s
and ar!'pé)i fication prinmers for unf&&fLal bacterial detection wiltested pe
i ncl uded in Ki ' Pt '

Component s reqyi.Led erial identificag] gpq.antibiotic
resi.stance genékégt e%ﬁaoér}q\%l | be included ?é#‘%g KPS Tor testi ng directly
from col oni es &zobeus mimabidikits for 5 tesHdamgrhiiluecrdrainflnencse ni cal

SPeci MeNns.15  kilebsid18akideSmdMilk be adgpted goygebsHaVbdltusafd type of,

Pseudomonas aeruginosa S Haemophilus parahaemolyticus 2

Escherichia coli Haemophilus haemolyticus

Moraxella catarrhalis Haemophilus aegyptius
Proteus vulgaris Kingella indologenes
.20 Morganella morganii " Moraxella atlantae
Enterobacter cloacae Neisseria caviae
Providencia stuartii. Neisseria subflava
Providencia species Moraxella urethralis
Enterobacter agglomerans Shigella sonnei
25 Providencia rettgeri Shigella flexmeri
Neisseria mucosa

Providencia alcalifaciens Serrgt:ia marcescens
" Providencia rustigianii Salmonella typhimurium
Burkholderia cepacia Yersinia enterocolficica
30 Enterobacter aerogenes Acinetobacter calcoaéeticus
Stenotrophomonas maltophilia Acinetobacter lwoffi
Pseudomonas fluorescens Hafnia alvei
Comamonas acidovorans Citrobacter diversus

Pseudomonas putida Citrobacter freundii

U NON R NN P R NN RPN NN OGWm

2
1
1
1
1l
1
i
1
1
Klebsiella oxytoca _ -2
2
1
1
1
1
2
1
1
1

35 Haemophilus influenzae Salmonella species

...continued on next page
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speci nen as described in exanple 13 for hybridizati on-based di agnostic
kits. 15 EXAMPLE 15: It is understood that the use of the

pr obes_and anplification primers described in this invention for

bact er VY9888t i on and identification is not |inited toPCE/CA9SIOPS28al

m cr obi ol ogy applications. In fact, we feel that ot her sectors could
al so benefit fromthese new t echnol ogi es. For exanple, these tests
coul d be used by industries for qality control of food, water, *
-phar maceuti cal products or ot her products requiring m crobiol ogi cal
control. These tests 25 could also be applied to detect and identify
bacteria in bi ol ogi cal sanples from organi sns other than humans (e.g.

ot her pri nat | S, rJQ ang _a lye.sto . . These
di agnost i F’tﬁ? sgggnﬁ%&%#%% e: \I;gea;%‘l'etsj’:szé%l LPé?lfgs(eigr%)éh useépﬁ?ﬁoses
i ncl udi ng westingl the ispecifidcispi dénDYRoFregmeds probess. WO

96/ 08582 .11 cleotid b d PCR : . PCT/ CA95/ 00528

29 >3 QIla:lbqoem'tl. ('ED|':> slt I‘el t?lﬁoi gr? gfn uri narpflimgglsat es from positive urine
sanpl es (eedQlarcl CELVIL af thao Contra tospitalion do o 1 linivorgite
Laval (CHUL) for the 1992-1994 peri od,

% of i sol fagserial) gpecies Organisrrsof"‘:’:fi’i’ns -~ Nov 92  Apr 93 Jul 93
Jan Sfq tested
Gram positive: : _ - ‘

Streptococcus pneumoniae

15 streptococcus salivarius
Streptococcus viridans
Streptococcus pyogenes
Staphylococcus aureus
Staphylococcus epidermidis

20 Staphylococcus saprophyticus
Micrococcus species
Corynebacterium species
Streptococcus groupe B
Staphylococcus simulans

25 Staphylococcus ludgunensis
. Staphylococcus capitis
Staphylococcus haemolyticus
Staphylococcus hominis
Enterococcus faecalis

30 Enterococcus faecium
Staphylococcus warneri
Enterococcus duréns
Streptococcus bovis
Diphteroids

35 Lactobacillus acidophilus

PR T T S S I ST I T T U R WX I U SR S L
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n=267a n=265 'n=238 n=281 Escherichia coli : 53.2

51.7 53. 8 54. 1 Ent erococcus faecalis 13. 8. 12. 4
11.7 11.4 15 Kl ebsiella pneunoni ae 6.4 6.4 5.5
5.3 WIePBF2occus epl dermidis 7.1 7.9 ﬁcﬂwsmoﬁzs‘l
Proteus mrabilis 2.6 3.4 3.8 2.

Pseudonbnas aer ugi nhosa 3.7 3.0 5.0 2. 9

St aphyl ococcus saprophyti cus 3.0 -éﬁs 5.4 1.4 20

O hers[err] 10. 2 13.3 11. 8 16.0

[erf] n = total nunber of isolates for the indicated nonth. b See
Tabl e 2. WD 96/ 08582

PCT/ CA95/ 0052 . Y 30 . Table 2. .
b stribution CTRERRofo SPSFISRISPILALE &R  BRpoment 8d, pldsoficieotide
sanples (> Ixaobes fOFUiYDridizatimm. Centre 5 Hospitalier de

| “Uni versi§e Laval (CHUL) for the 1992-1994 peri od.
% of i sol at es =—t0r orgaTTSTE e Nov—eo2 TS S—drrt=—O3=
Jan 94 Organisms® Number of fragment probes®  Number of oligonucleotide probes
Tested Specific Ubiqui- Synthe- Specific | Ubigqui-
tous® sized tous®
10
E. coli @ - - - 20 12 of
E. coli 14 2 2© - - -
' K. pmeumon.iaed - - - 15 1 1 -
15 K. pneumoniae 33 3 3 18 12 8
P mirabilis9 - - - 3 3 2
P. mirabilis 14 3 3e 15 8 7
P. aeruginosa9 - - - 26 13 9
P. aeruginosa 6 2 2@ 6 0 0
20 S. saprophyticus 7 4 4 - 20 9 7
H. influenzaeS - - - 16 2 2
H. influenzae 1 1 1 20 1 1
S. pneumoniaed - - - 6 1 1
S. pneumoniae 19 2 2 4 1 1l
25 M. catarrhalis 2 2 2 9 8 8
S. epidermidis 62 1 1 - - -
S. aureus ' 30 1 1 - - -
Universal probesd - - - 7 - 79

30

2 No DNA fragment or oligonucleotide probes were tested for E.
faecalis and S. pyogenes.

b sizes of DNA fragments range from 0.25 to 5.0 kbp.

: € A specific probe was considered ubiquitous when at least 80% of
35 isolates of the target species (approximately 80 isolates) were
recognized by each specific probe. When 2 or more probes are
combined, 100% of the isolates are recognized.

4 fThese sequences were selected from data banks.

e Ub:.qu:Lty tested with approx:.mately 10 isclates of the target
40 species.

£fa major:.ty of probes (8/9) do not discriminate E. coli and Shigella
SpPp. .

g Ub:.qu:.ty tests with a pool of the 7 probes detected all 66 bacterial
species listed in Table 5. '
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St aphyl ococcus aur eus 0.4 1.1 - 1.3 1.4

St aphyl ococcus spp. 2.2 4.9 1.7 6.0 15 M crococcus
spp. 0.0 0.0 0.4 0.7 Ent er ococcus faeci um
0.4 Wo9(§_1025§2 - 1.3 1.4 . Citrobacter spp. PCT/CA95/005284

0.8 0.4 0.7 Ent er obacter spp. 1.5 1.1 :
1.3 1.4 Kl ebsi el | a oxyt oca 1.1 1.5 2.5 1.8
20 Serratia spp. 0.386 0.0 0.5 0.0 .
Pr ot eus spp. 0.4 0.4 0.0 1.1 Mor ganel | a
and Providencia 0.4 - 0.8 0.4 0.0 Haf ni a al vei

0.8 0.0 0.0 0.0 NFBb '

0.4 'ﬁb?l 1. Lopch

0.7 °7 Pkazﬁacr‘(‘)pmmn ﬁ?‘n%?& ?1"50 %ct:te?snéar']é %01%%9? asencfo’?m&%ﬂés

"t hers" encountraﬁeﬁaﬂrieufm&o sputup. NPBooRgncrErhEpspingd Hheid|and .

St enot§ opbemeraspaddmens. ACI net obacter). WD 96/ 08582

PCT/ CA95/ 00528 _ 31 Tabl e 3.

Dstrlbutheﬁ-e-f—peﬁme[-ehh]—ebaebeﬂ-a—eeuﬂt-a—lmﬂ'” Bl and

J

negative GhagisRri al COUMirufer KAl 1] abfilhdn) bEDRYD S B hB{E S c o B3t Bl AL the
Centre Hospitalier de | 'dsover st e size tdbmval (CHUL) for the 1992-1994

peri od. _ _ Nunber of i soI ates (9

colonies spec:.mensd
10
E. coli 1e (55+56) 107 75780 + + ‘
' 2¢ (46+47) 297 - 77/80 + . i
3 (42+43) 102 78/80 . .
4 (131+132) 134 ~ 73/80 . + -
15 1+3+4 - 80/80 N R
E. faecalis 1© (38+39) 200 71/80 + +
2¢ (40+41) 121 79/80 + +
1+2 - ~ 80/80 + +
K. pneumoniae 1 (67+68) 198 76/80 + +
20 2 (61+62). 143 67/80 + +
3h (135+136) 148 78/80 + N.7.%
4 (137+138) 116 69780 + N.T.
14243 - 80/80 + N.T.
P. mirabilis 1 (74+75) 167 73780 . N.T.
25 2 {133+134) 123 80/80 + N.T.
P. aeruginosa 1© {83+84) 139 79/80 _— N.T.
2 (85+86) 223 80/80 : + N.T.
S. saprophyticus 1 (98+99) 126 79/80 * +
2 (139+140) 190 80/80 + N.T.
30 . catarrhaiis 1 (112+113) 157 79/80 . + N.T.
2 (118+119) 118 " 80/80 + N.T.
3 (160+119) 137 80/80 e N.T.
H. influenzae 1@ (154+155) 217 80780 . N.T.
5. pneumoniae 1® . (156+157) 134 80780 : + N.T.
35 2@ (158+4159) - 197 74/80 + N.T.
N.T.

3 (78479) 175 67/80 +

. .continued on next page
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10 Speci nmens Nov 92 Apr 93 Jul 93 Jan 94

recei ved: 1383(100) 1338(100) 1139(100) 1345(100) positive:
267(19. 3) 265(19. 8) 238(20.9) 281(20.9) negati ve:

1116( 80. 7) WO 96088§230. 2) 901(79.1) 1064(79.1) 15 - a f@f/eﬂ'g?b‘bszs
standard di agnostic nethods, the mnimal number of bacteria

pat hogens in urine sanples to indicate an urinary tract infection is
normal |y 10[err] CFLVL SUBSTI TUTE
SHEET 37 - |

10

15

20

25

30

35

40

45

Table 7 (continued). PCR amplification for bacterial
pathogens commonly encountered in urine, sputum, blood,
cerebrospinal fluid and other specimens. '

Organism . Primer pair® Amplicon Ubiquity® DNA amplification from
#(SEQ ID NO) size {bp)

colonies® specimens?

8. epidermidis

1 (147+148) 175 80/80 + N.T.
2 {145+146) 125 80/80 + N.T.
S. aureus 1l {(152+153) 108 80/80 + . N.T.
2 {149+150) 151 80/80 + N.T.
3 (149+151) 176 80/80 + N.T.
S. pyogenest 1% (141+142) 213 80/80 N.T.
2 (143+144) 157 24/24 N.T.
Universal 1® - (126-127) 241 194/1959 + +

2 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).

b rhe ubiquity was normally tested on 80 strains of the species of
interest. All retained primer pazrs amplified at least 20% of the
isolates. When combinations of primers were used, an ubiquity of
100% was reached.

€ For all primer pairs and multiplex combinations, PCR amplifications
" directly performed from a bacterial colony were 100 % species-
specific.

4 pcr assays performed directly from urine specxmens

€ primer pairs derived from data bank sequences. Primer pairs with
no "e" are derived from our species-specific fragments.

f por s. pyogenes. primer pair #1 is specific for Group A
Streptococci (GAS}. Primer pair #2 is specific for the GAS-
producing exotoxin A gene (Sped).

9 Ubiquity tested on 195 isolates from 23 species representatxve of
bacterial pathogens commonly encountered in clinical specimens. .

h Optimizations are in progress to eliminate non-specific
amplification observed with some bacterial species other than the
target species.

i N.T.: not tested.
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32 Table 4. Distribution of positive and negative clinical

speci mens tested in the Mcrobiology Laboratory of the CHUL. 5

C i ni cNO M8SBhensa No. of % of WOTICA95/00528

sanpl es negative positive tested
speci nens speci nens 10 Uri ne 17,981

19. 4 80. 6 Fbennculture/narggm/ 10, 010 6.9 *
93.1 Sput um 1, 266 68. 4 31.6 15
Superficial pus 1,136 72.3 - 27.7

Cerebrospinal fluid 553 - 1. 0 99.0 Synovi a

fluid-articul

PCT/ CA95/ 00528

Bronch. / Tr é“(ﬁ?a#%rryﬂ /Tlﬁ‘eo]a?Cted %‘b1°t1°56r€s"s"an$§ 4genes Deéﬁrpus

473 Fhaynostic phirpodes. Ears 289
47.1 4 52.9 Pleural and pericardial fluid 132 1.0
99.0 Pttt v el e 25
a Specinmens tested from February 1994 to January_1995. WO 96/ 08582
PCT/ CA95/ 00528Genes Antibiotics ~ Bacteria? SEQ ID NO
{blagem) TEM-1 B-lactams Enterobacteriaceae, 161
Pseudomonadaceae,
10 Haemophilus, Neisseria _ ‘
(blayop) ROB-1 B-lactams Haemophilus, Pasteurella 162
(blagh,) SHV-1 B-lactams Klebsiella and other 163
Enterobacteriaceae
aadB, aacCl, aaccCz, Aminoglycosides Enterobacteriaceae, 164, 165, 166
15 aacC3l, aachd Pseudomonadaceae 167, 168
mecA B-lactams ' Staphylococci 169
vanH, vanA, vanX Vancomyecin Enterococci 170
satA Macrolides _Enterocecci 173
aacA-aphD Aminoglycosides Enterococci, 174
2 0 : ) Staphylococei
vat Macrolides Staphylococei 175
vga Haérolides ‘Staphyl ocoéci 176
msTA Erythromycin Staphylococei 177
Int and Sul B~lactams, trimethoprim, BEnterobacteriaceae, 171, 172
2 5 conserved aminoglycosides, anti-, Pseudomonadaceae
seguences septic, chloramphenicol
8 Bacteria having high incidence for the specified antibiotic
30 resistance genes. The presence in other bacteria is not excluded.
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33 Table 5. Bacterial species (66) used for testing t he

specificity of

DNA fragment probes, oligonucleotide probes 5 and PCR

priners. ~ Bacterial species Nunber Bacterial species
Nunber WO 96/08582 - of strains cemngag  Of
strains 10 tested PCTiCASsM0S25
t est.ed Gram negatives Gram negati ve:
Proteus mrabilis 5 Haernophi | us- parai nf | uenzae 215
Kl ebsi el | a pneunoni ae 5 Bordetel | 89%ertussis 2
Psewdononas aer ugi nosa 5 Haenophi | us par ahaenol yticus 2
Escherichia coli 5 Haem)phl | us haenol yti cus 2
Moraxel | a catarrhalis 1
Proteus vul gar Aanex I: sQ‘cz"fj““"Kl I gL#m%E%é@hegiiqonucleqt%s
Mor ganel |.a norgani i prébes - Hbraxhwbridwmm 1

Ent er obact er cl oacae 2 Nei sserl a cavi ae 1

Provi denci a St e e e ouluf: oo . -

Provi denci & sps&QeID NO Mlcleotl‘n(td&ﬁ)ﬁdqluanneet hr al iGriginating DNA fragment

Ent er obact er aggl oner ans 2 Shi gel I a sonnei 125

Provi dencia rettgeri 2 . Shigella flexneri T

Nei sseri a nucosa _ 1 Kl ebsiella oxytoca  SEQ ID 2Nucleotide
Providencia alcalifaciens 1 Serratia marcescens No  2position
Provi denci a rustigianii 1 Sal monel I a typhi nurium 1

Bur khol deri a cepacia 2 Yt B 05t - G- 130

Ent er obactldd aer ogenes 2 Aci net obact er cal coaceti cus 1

St enot r ophonon
Pseudononas fl

: L La 2 ; inet ct'er | wof f i 1
%%%M' 1 Eschﬁ#lﬁﬁac% al vei 2 ST

Comanobnas aci dd‘40l’ ars -CAC CCg& CTT GCGt reRaCarrGCil \GIG IS 5a 1 213-237

Pseudononas pu
Haenmophilus in

15

20

25

t,l

f4l uenzsaeCGT TT& TGG A f%ﬁgﬁﬁgr%%ie?&eagld 5% 1134‘§9°513
48 5'-TGA AGC ACT C CGA AAT GCT GCG T 6a 759-783
49 5'-GAT GTA CAG GAT TCG TTG AAG GCT T 6a 898-922
50 5'-TAG CGA AGG CGT AGC AGA AAC TAA C (L} 1264-1288
51 5'-GCA ACC CGA ACT CAA CGC CGG ATT T 72 1227-1251
52 5°'-ATA CAC AAG GGT CGC ATC TGC GGC C = 72 1313-1337
53 5'-TGC GTA TGC ATT GCA GAC CTT GTG GC 74 111-136
54 5'-GCT TTC ACT GGA TAT CGC GCT TGG G 78 373-397
Bacterial species:  Proteus mirabilis

70P 5'-TGG TTC ACT GAC TTT GCG ATG TTT C 12 23-47
71 5'-TCG AGG ATG GCA TGC ACT AGA AAA T 12 53-77
72P  5'-cGC TGA TTA GGT TTC GCT AAA ATC TTA TTA 12 80-109

73 5'-TTG ATC CTC ATT TTA TTA ATC ACA TGA CCA 12 174-203

a Sequences from data banks

30

b These sequences are from the opposite DNA strand of the
sequences given in the Sequence listing
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sal i vari us
St rept ococcus pyogenes

2

.. .continued on next page
WD 96/ 08582
34

Tabl e 5 (continued).
testi ngVPR&&¥2cificity of DNA fragment probes,
and PCR primers.
of strains 1 0
positive:

St rept ococcus pneunoni ae
St rept ococcus

2

Bacteri al

Bact eri al

2

St aphyl ococcus epidermdis
Annex I: Specific and ubiquitous oligonueleot:l.des

probes for hybridization

10

15

20

25

30

speci es

SUBSTI TUTE SHEET

PCT/

CA95/ 00528

species (66) used for

5 ol i georeheodossie Pr obes
Nunber

Q’/pri dans

tested

2

St aphyl ococcus aur eus

G am

7 15 Streptococcus

GTT

SEQ ID NO Nucleotide sequence Origiha;ing DNA fragment

SEQ ID Nucleotide
NO position

Bacterial species:  Proteus mirabilis _ ‘

76 5'-CCG CCT TTA GCA TTA ATT GGT GTT TAT AGT 13 246-275

77  5'-CCT ATT GCA GAT ACC TTA AAT GTC TTG GGC 13 291-320

80P 5'-TTG AGT GAT GAT TTC ACT GAC TCC C 14 18-42

81 5'-GTC AGA CAG TGA TGC TGA CGA CAC A 152 1185-1209

82 5'-TGG TTG TCA TGC TGT TTG TGT GAA AAT 152 1224-1250

‘Bacterial species:  Klebsiella pneumoniae

57 5'-GTG GTG TCG TTC AGC GCT TIC AC 8 45-67

58 §'-GCG ATA TTC ACA CCC TAC GCA GCC A 9 161-185

59D  5'-GTC GAA AAT GCC GGA AGA GGT ATA CG 9 203-228

60P 5'-ACT GAG CTG CAG ACC GGT AAA ACT CA 9 233-258

63D  5¢-CGT GAT GGA TAT TCT TAA CGA AGG GC 10 250-275

640  5'-ACC AAA CTG TTG AGC CGC CTG GA 10 201-223

65 5'-GTG ATC GCC CCT CAT CTG CTA CT 10 77-99

66 5'-CGC CCT TCG TTA AGA ATA TCC ATC AC 10 249-274

69 5'-CAG GAA GAT GCT GCA CCG GIT G 112 296-320

a Sequences from data banks

" b These sequences are from the opposite DNA strand of the

sequences glven in the Sequence llstlng
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20 St aphyl ococcus saprophyti cus 5 M crococcus speci es

2 Corynebact erium speci es 2 St reptococcus groupe B

2 ~Sta | ococcus si nul ans 2 25 St aphyl ococcus | udgunensi s
2 Qﬁﬁmcus capitis 2 St aphyl ococ ®CT/Cassnes2gt i cus
2 St aphyl ococcus hom nis 2 Ent erococcus faecalis

2 30 Ent erococcus faeci um 1 St aphyl ococcus war neri

1 Ent er ococcus dur ans 1 Strept ococcus bovi s

1 Di pht er oi ds 1 415 Lactobacillus acidophilus
1 . WD 96/ 08582 '

PCT/ CA95/ 00528 35 Tabl e

6. Speci es- Spemd&Dl% Ebaamm: aaed0! uBeGudiRRis 191igonudiébetabsr

hybri di zati on. ni s err Nunber of fragment probesb
Number of ollgonucleotldBr GﬂeniL Lybridizati Test ed

Specific Ubqu| _ Synt he- Specific Ubiqui-

tous[err] - Srzed ou

. .5 SEQ ID NO bgg:leotldg%er rc}uencg[ err] Or%.gxnaéln(go|qNA fragment

14 2 2e
' SEQ ID Nucleotide
NO position

10 Bacterial species: Pseudomonas aeruginosa
87 5'-AAT GCG GCT GTA CCT CGG CGC TGG T 188  2985-3009
88 5'-GGC GGA GGG CCA GTT GCA CCT GCC A 188  2929-2953
.89 5'-AGC CCT GCT CCT CGG CAG CCT CTG C 182  2821-2845
90 _ 5'-TGG CTT TTG CAA CCG CGT TCA GGT T 182  1079-1103

15 91. 5'-GCG CCC GCG AGG GCA TGC TTC GAT G 192 705-729
92 5'-ACC TGG GCG CCA ACT ACA AGT TCT A 198  668-692
93 5'-GGC TAC GCT GCC GGG CTG CAG GCC G 192 505-529
94 5'-CCG ATC TAC ACC ATC GAG ATG GGC G 202 1211-1235

. 95 5'-GAG CGC GGC TAT GIG TTC GTC GGC T 202 2111-2135
20

Bagterial species:  Streptococcus pneumoniae

120 5'-TCT GTG CTA GAG ACT GCC CCA TTT C 30 423-447
121 5'-CGA TGT CTT GAT TGA GCA GGG TTA T 312 1198-1222

25 & sequences from data banks
b These sequences are from the opposite DNA strand of the
sequences given in the. Sequence listing
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K. pneunoni ae[err] - - : - 15 1
115 K. pneunoni ae 33 3 3 18 12
8 P. mrabilis[err] - - - 3 3
2 WO96/08§82 i | i s 14 3 3[err] Pcr/i;ﬁgsmoszs 8
7 P. aerugi nosaferr] - - - 13
9 P. aerugi nosa 6 2 2e. 6 0
0 2 0 S. saprophyticus 7 4 4 20 9
7 H. influenzae[err] .- 42 - 16 2
2 H. influenzae 1 1 , . 20 1
1 S. pneunonl aef err] - 6 1
1 S.aARAGW DR 3Specific 1§nd. ub:l.&u:ltous $ligonuc1eoﬂides 1
125 M catarrhalis b £ hb:lfl%. £l 2 8 -
8 S. epi der i JPEODOS 85 ybrifilzation, - -
- Sdlllells 20 ] 1 _
- Uni¥sr $al 8! ob 7
7[err]5 3 %ﬁé 12 NB q%%&eﬁ%gﬁenstquren&el gonucl e%lﬁ J‘ea%?% egsm\\/vefrrea%meﬁ
for E faecal I's and S. pyogenes. b
range fromO0.25 to 5.0 kbp. c A specific probe wa®d a9si §8&E8otide
ubi qui tous when at |least 80%of 3 5 ~isolates of the Warget Spectesn
(approxi mately 80 1solates) were recogni zed by each specitic probe.
Wien 2 or nore probes are conbi ned, 100% of the isolates are
recogh&edﬂéﬁﬂlﬂMse&WﬂéW@pﬁ%Gw from data banks. : e'
Ubi quity tggted r e f he tagget 4 Q

58 éM EQTaI% %?{.pr obé'gr ('%%?{ ETR 5%1 nat e 4[:5 7<,30I I a

speci es. f~ ATngj or| do At di scr
Shigella 97P s-afpa eec aca GCUAGTUATS ARASAGS WA IBGE pool 23f 't he 5B-825bes

detected 2ho66 Paherdal orr mon cacBREMRE AHPERE 1N TaDl 925 go-11s
SUBSTI TUTE SHE

nd

'-ATG AGT GAA GCG GAG TCA GAT TAT GTG CAG 23 105-134
15 102 5'-cGC TCA TTA CGT ACA GTG ACA ATC G 24 20-44
103  5'-CTG GTT AGC TTG ACT CTT AAC AAT CTT GIC 24 61-90
104P 5'-GAC GCG ATT GIC ACT GTA CGT AAT GAG CGA 24 19-48

Bacterial species: Moraxella catarrhalis

20 108 5'-GCC CCA AMA CAA TGA AAC ATA TGG T 28 81-105
109 5'-CTG CAG ATT TTG GAA TCA TAT CGC C 28 126-150
110 5'-TGG TTT GAC CAG TAT TTA ACG CCA T 28 165-189
111  S'-CAA CGG CAC CTG ATG TAC CTT GTA C 28 232-256
114 5°'-TTA CAA CCT GCA CCA CAA GTC ATC A 29 97-121
25 115 5'-GTA CAA ACA AGC CGT CAG CGA CTT A 29 - 139-163
116 S5'-CAA TCT GCG TGT GTG CGT TCA CT _ - 29 178-200
117 5'-GCT ACT TTG TCA GCT TTA GCC ATT CA 29 - 287-312

2 gsequences from data banks
30 D These sequences are from the oppos:Lte DNA strand of the
sequences given in the Sequence listing
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WD 96/ 08582

PCT/ CA95/ 00528 : 36
Table 7. PCR anplification for bacterial pathogens comonly

encount er WO 96/08%82ne, sputum bl ood, cerebrospinal fluid andecr/Gaosipsiser

speci mens. Organi sm Primer pair[err] Anplicon
Ubi quity[err] DNA anplification from ' #( SEQ
| D NO si ze (bp) :
col oni es[err] speci mens[err] 10 E430li | [err]
(55456) 107 75/ 80 + + '
2[err] (46+47) 297 77/ 80 + +
2 Ei’%i’i%%xnox ]E.O:ZSpec:lf:le ;fﬂ:ﬂ) ubiquitoud’ oSIigonucleoé’ides
1+3+4 “probes for BW"di"cia‘ + E. faecalis
1[err] (38+39) 200 71/ 80 + +
2[err] (4%+4 79/ 80 + .. . T
1+2 SEQ ID NO Nuclggrade sequence | Originating DNA fragment
K. pneunoni ae 1 . (67+68) 198 76/ 80 +
+ 20 | 2 (61+62) 143 71 80 o
+ + 3[err] (135+13E% 18 §H§13°t1de
78/ 80 + . . N.T.lerr] NO pbsition
(137+138) 116 69/ 80 - N. T.
1+2+3 -+ N. T.
P. mirabiliQ Bacterialspecies: (7#%5’01’ philus Weﬂzae 73/ 80 +
T- T. 25 \ Tlosb 5'-GCG TCA GAR2AAA GTA ¢a3dXA 3t ama 6123 25 89480145
' 106P  5'-aGc GGC TCT ATC TTG TAA TGA CAC A 262 770-794
107P  5'-GAA ACG TGA ACT CCC CTC TAT ATA A 272  5184-5208
15 Universal probes©
122P  5'-ATC CCA CCT TAG GCG GCT GGC TCC A - -
123 5'-ACG TCA AGT CAT CAT GGC CCT TAC GAG TAG G - -

124P  5:'-GTG TGA CGG GCG GTG TGT ACA AGG C - - -

- 125b  5:-GaG TTG CAG ACT CCA ATC CGG ACT ACG A - -

20 128P s5'_ccc TAT ACA TCA CCT TGC GGT TTA GCA GAG AG
129 5'-GGG GGG ACC ATC CTC CAA GGC TAA ATA C.

130P  5'-CcGT CCA CTT TCG TGT TTG CAG AGT GCT GTG TT

a gsequences from data banks
25 Db These sequences are from the opposite DNA strand of the
sequences given in the Sequence listing
€ Universal probes were derived from 165 or 23S ribosomal RNA
gene sequences not included in the Sequence listing

SUBSTITUTE SHEET



P. aerugi nosa - 1[err] (83+84) 139 79/ 80 : +

N. T. 2[err] (85+86) 223 80/ 80
+ N T. S. saprophyticus 1 (98+99) 126
79/80 WO96/08582 + PCT/CA95/00528
(139+140) 190 80/ 80 + NT. 30 . M
catarrhalis 1 (112+113) 157 79/ 80 +
N. T. 2 (i]48+119) 118 80/ 80
+ N. T. (160+119) 137
80/ 80 + NT. . H. influenzae 1l err]
(154+155) 217 80/ 80 + | N. T. S.
pneunoni ae Annex 1Yy lspecifixb+ahd) ubiqidtous prBR&SBE for DNa
N.T. 35 11€4catdey] (158+159? 197 = 74/ 80
+ N. T. amp cation 3 - (78+79) 175
67/ 80 + N T. o o |
. cont ichue n_ne age — ., WO 96/ 08582 i ' -
PCT/ CA9S/ Ooggg 1B ESE) Pa9%ucleotide sequence Originatijyg DNA fragmest e
7 (continued). PCR anplification for bacterial pat hogens connDnIy
encountered in wurine, sputum blood, 5 cerebrosp; I UI ot .her
speci mens. Organi sm Primer pair[err] ﬂ@ ue eot:.de
Ubi qui ty[ errl] DNA applification from %&i&m)
size (bp)
col oni ?ﬂ er ;Le;isgi espcg' g“e;gsnSd Escherichia coli
5'-GCT TTC CAG CGT CAT ATT: G 4 - 177-195
43b 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 5a 490-508
15 ss5 5'-GCA ACC CGA ACT CAA CGC C 72 1227-1245
s56b 5'-GCA GAT GCG ACC CTT GTG T 78. 1315-1333
131 5'-CAG GAG TAC GGT GAT TTT TA '3 60-79
132b 5'-ATT TCT GGT TTG GTC ATA CA 174-193
20 Bacterial species: Enterococcus faecalis , _
38 S'-GCA ATA CAG GGA AAA ATG TC 1a 69-88
3gb 5'-CTT CAT CAA ACA ATT AAC TC 1@ 249-268
40 ~ 5'-GAA CAG AAG AAG CCA AAA AA 22 569-588
41b 5'-GCA ATC CCA AAT AAT ACG GT 22 ' 670-689
25

2 Sequences from data banks _
b These sequences are from the op_po.si’te DNA strand of the
sequences given in the Sequence listing '
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10 S. epidermdis 1 (147+148) 175 80/ 80 +

N T. 2 (145+146) 125 - 80/ 80 +

N T. S. aureus 1 (152+153) 108 80/ 80 +

N. T. WO .96/08582 2 (149+150) 151 80/ 80 Pcr/cmmszs

NT. 15 3 (149+151) 176 80/ 80

N T, S. pyogenes[err] 1lerr] (141+142) 213 80/ 80 +
N. T. 2[err] (143+144) 157 24/ 24 +
N. T. Uni ver sal 1[err] (126-127) 45 241 194/ 195[ err]

+ s + 20 a All primer pairs are specific in PCR assays
since no anplification was observed with DNA from 66 di fferent
speci es of bqth g ct her

t han t he me%‘peglt‘[es%’% reh%‘s %@‘E@’&g géi%ﬁﬂgg |qU| was
normal |y tested on 80 strammlbf-isn&ig@cu es of - interest. All
retained priner pairs anplified at | east 90% of the .1 sol ates. When
conbi nati o of_priners were _used, .an ubiquity of . ., . 100% was
reached. 8 EP ({é{él pri%?le%%"i’gs; 5’ﬁ8%ﬁﬂ1°>éi pl OX 1E3RBFATE; Bﬂé\,’\%?went
anplifications 3 0 directly perforned froma bacte_LLa.I__CD.LQnuﬂ.r_e_&Q
% speci es- - speci fic. d PCR assays perfo d.direc

uri ne specinens, e Prinmer pairs derived from dat §E§ g squ §%lde
Primer pairs with no "e" are derived from our speC| es- spec ﬁl son

fragnents. 3 -
Streptocodd® (GAS). Priner pair #2 Is specific for the GAS-

pr oduci ng exo"%ﬁ&r_ﬁ&@_@@g%Spe)Kebszeéla p‘ieb@cﬂﬂh&y tested on 195 isol ates

from 23 speci es representative terial pathogens conmonly

encountered in6adlini cdl' AT IAGEAG TTC GTE XEPEi @i zati ons9are in pBdgE®sSS

to elimnate ng@bspemg.l_c%c;.r AGG Gma@ghlh.ga&.é@rbobservedgw th Sofgh ]l‘79
t

ngtterels?ledspemﬁs ot her C CTCSgggﬂqéJ%et speci es. 10 81-99
15 680  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
. 138P  5°'-ATC CGG CAG CAT CTC TTT GT 9 262-281
20 '
Bacteria] 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
133 5'~CGG GAG TCA GTG AAA TCA TC 14 17-36
25 134P 5'-~CTA AAA TCG CCA CAC CTC TT 14 120-139

@ Sequences from data banks
b These sequences are from the opposite DNA strand of the
"  sequences given in the Sequence listing
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WO 96/ 08582

PCT/ CA95/ 00528 . : 38 _
Tabl e § - % ected antibiotic resistance genes for di agnostic
pur poseg 9608382 . Genes Ant i bi ot | BET/CA95/00528
Bacteri aa SEQ I D NO (blaferr]) TEM1
[err]-Ilactans Ent er obact eri aceae, 161
Pseudononadaceae, 10
Haenophi | us, Neisseria (bla[err]?6R03-1 _ [err]-lactams
Haenophi |l us, Pasteurella : 162 ' (bl af err]) SHV- 1
[err]-Ilactans Kl ebsiella and ot her 163
Ent er obactzaineéReart : SPeciﬂEﬁjBandaoﬂaiqﬁﬁﬁsas pxiﬁmogkafosmdes
Ent er obact eri aceae, am ];ltgéicl ‘o 166 1 aacC3, aacA4
Pseudononadaceae P - ‘mecA _
[err]-| aci-aase St.anhylocacci : 169 vanH
vanA, gan¥%gg Ip No VANgRiBiGiRide sequence ENt ¥0GASH 9
sat A © " Macrol i des que Enter oggqcmtmg DNA fragmen 73
aacA- aphD Am. nogl ycosi des Enc ere6066+— :
174 _ SEQ ID Nucleotide
NO ._position
10 Bacterial species: Staphylocaccus sapraphyttcus
98 '5'-CGT TTT TAC CCT TAC CTT TTC GTA CT | 21 45-70
99b 5'~ATC GAT CAT CAC ATT CCA TTT GTT TTT A 21 143-170
139  5'-CTG GTT AGC TTG ACT CTT AAC AAT C 24 61-85
140P  5'-TCT TAA CGA TAG AAT GGA GCA ACT G C 24 226-250
15 _ '
Bacterial species:  Pseudomonas aeruginosa
83 5'-CGA GCG GGT GGT GTT CAT C - 162 554-572
84P  5'-caa GTC GTC GTC GGA GGG A | 162 674-692
85 5'-TCG CTG TTC ATC AAG ACC C ' 172 1423-1441
20 seb S'-CCG AGA ACC AGA CTT CAT C 178  1627-1645

Bacterial species:  Moraxella catarrhalis

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

113P  5'-aac aGc TCA CAC GCA TT 28 375-391
25 118 5'-TGT TTT GAG CTT TTT ATT TTT TGA 29 . 41-64
119  5'-cGC TGA CGG CIT GIT TGT ACC A - 29 137-158
160 5'-GCT CAA ATC AGG GTC AGC 29 22-39
li9b 5'-CGC TGA CGG CTT GTT TGT ACC A . 29 137-158

30 2 sequences from data banks _
b These sequences are from the opposite DNA strand of the
sequences given in the Sequence listing
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20 ' | St aphyl ococci

vat Macr ol i des St aphyl ococci 175
vga . Macr ol i des St aphyl ococci 176
msr A WO96/08582 [yt hr onmycin St aphyl ococci PCT/CA9S/00528. 7 7
Int and Sul [err]-lactanms, trinmethoprism Enteobacteriaceae,
171, 172 2 5 conserved am nogl ycosi des, anti -,
Pseudononadaceae sequences septic, chloranpheni col
a Bacteria having high incidence for the speé‘i ied antibiotic 3 0
reskstance genes. The presence in other bacteria is not excl uded. WO
96/ 08582 PCT/ CA95/ 00528
39 ANNQondx 11 SSeéificakha Unbdguitshs Opkdaiaitsl eebidasna
probes for hyb?ﬁﬂ zation 5 .. SEQID NO l‘H'ntNucI eot ?gg' sequence
Originating DNA fragment amplification
SEQ ID Nucl eotide NO
position 0 = Bacterral specLes. .. Escherircnia comr . 2445 -CAC
CCG CTT TCSESLADENP e ¢ Nuclegfide sequyence 37 Originating DNA fragment
SEQ ID Nucleotide
NO position
10 Bacterial species: Staphylococcus epidermidis
145  5'-ATC AAA AAG TTG GCG AAC CTT TTC A 36 21-45. .
146P 5'-CAA AAG AGC GTG GAG AAA AGT ATC A 36 121-145
147 5'-TCT CTT TTA ATT TCA TCT TCA ATT CCA TAG 36 448-477
148P 5'-AAA CAC AAT TAC AGT CTG GTT ATC CAT ATC 36 §93-622
15 '
Bacterial species: Staphylococcus aureus
1490 5'-CTT CAT TTT ACG GTG ACT TCT TAG AAG ATT 37 409-438
150 5'-TCA ACT GTA GCT TCT TTA TCC ATA CGT TGA 37 288-317
149P 5'_CTT CAT TTT ACG GTG ACT TCT TAG AAG ATT 37 409-438
20 151  5'-ATA TTT TAG CTT TTC AGT TTC TAT ATC AAC 37 263-292
152  5'-AAT CTT TGT CGG TAC ACG ATA TTC TTC ACG 37 _ 5-34
153P  5'-CGT AAT GAG ATT TCA GTA GAT AAT ACA ACA 37 83-112

25 a sequences from data banks
b  nThese sequences are from the opposite DNA strand of the
sequences given in the Sequence listing
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45 )

-CGTI TTG TGG ATT CCA GIT CCA TCC G 5[err] 489-513 48
5 -TGA AGC ACT GEC CGA AAT GCT GCG T 6[err] 759-783 15 49 5' - GAT
GTA CAG GAT TCG TTG AAG GCT T 6a 898-922 50 5-TAG CGA AGG
CGT AWOA6I08582C TAA C 7[err] 1264- 1288 51 PpOr/cad¥oosss" CGA ACT
CAA CEC CGG ATT T T[err] 1227-1251 52 5'- ATA CAC AAG GGI CGC
ATC TGC GC C T[err] 1313- 1337 53 5 -TGC GIA TGC ATT GCA GAC
CIT GIG GC T[err] 111-136 20 54 5'-GCT TTC ACT GGA TAT CGC GCT ~
TGG G 7[err] 373- 397 Baterd &l species: Proteus nmirabilis
70b 5" -TGG TTC ACT GAC TTT GCG ATG TTT C 12 23-47 71 .
5 -TCG AGG ATG GCA TGC ACT AGA AAA'T 53-77 25 72b 5" -CGCC
TGA TTA TTC Cﬁ A O; TTG ATC
CTC ATT TTAHR A %%%ﬂg f?i&%f p]:-@.&e:s §equen€hes from dat a
banks b These seapphd&lertipfom the opp05| te DNA strand of the 30
sequences given in the Sequence |isting WO 96/ 08582 _
PCT/ CA85/ 00528 40 Annex | :
Speci f i ¢ armg=ogUTTOouUS Ol 1 gonucrt eotr des ~propes .t1or
hybri di zat$8@ IDNO SEQ | Lbfmeotlmc|sesvﬁe§eseq9§heenatmg DNZy fromaentg
DNA fragnent SEQ I D
Nucl eot i de NO
posi ti on SEQ ID_ Nucleotide
NO _position
10 S | q
Bacterial species: Haemophilus influenzae _
154 S'-TPT AAC GAT CCT TTT ACT CCT TTT G 272 5074-5098
1550 5'-ACT GCT GTT GTA AAG AGG TTA AAA T 272 5266-5290
1'5 Bacterial specjes: 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 31a 1401-1420
157P  5'-GCT GAG GAT TTG TTC TIC TT 312 1515-1534
20 158 5'-GAG CGG TTT CTA TGA TTG TA 352 1342-1361
159b  5'-ATC TTT CCT TTC TTG TTC TT 3528  1519-1538
ﬁmzmmﬂjpgﬁgs Streptococcus pyogenes
141 5'-TGA AAA TTC TTG TAA CAG GC 32a 286-305
25 142D  5'-GGC CAC CAG CTT GCC CAA TA 328 . 479-498
143 5'-ATA TTT TCT TTA TGA GGG TG 33a 966-985
144D . 5'-ATC CTT AAA TAA AGT TGC CA 332 1103-1122
a Sequences from data banks
30 Y These sequences are from the opposite DNA strand of the

sequences given in the Sequence listing
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10 Bacterial species: Proteus mrabilis 76 5'-CCG CCT TTA GCA TTA
ATT GGT GIT TAT AGT 13 246- 275 77 5'-CCT ATT GCA GAT ACC TTA
AAT GTC TTG GGC 13 291- 320 80b 5'-TTG AGT GAT GAT TTC ACT GAC
TCC C WO6/08582 - 1342 81 5'-GIC AGA CAG TGA TGC TGACTRSA9SHEIsA
15[err]  1185-1209 15 82 5 -TGG TTG TCA TGC TGT TTG TGT GAA AAT

15[ err] 1224- 1250 ‘Bacterial spegies: Kl ebsi el | a pneunoni ae
57 5'-GIG GIG TCG TTC AGC GCT TTC AC 8 45- 67 58

5' - GCG ATA TTC ACA CCC TAC GCA GCC A 9 49 161-185 20 59b 5'-GIC
GAA. AAT GCC GGA AGA GGT ATA CG 9 203- 228 60b 5 -ACT GAG
CTG CAG ACC GGT AAA ACT CA 9 '233- 258 63b  5'-CGT GAT GGA TAT
TCT TAA CGA A 10 25027 r G TTG
AL Cop Or6 aandex Trifspecitic) lind Aibiquithlle " brinked Dot Vol S TTC.
CTG CTA CT 10 anpldsf &5“'—’-6’6‘ 5' - CGC CCT TCG TTA AGA ATA TCC
ATC AC 10 249 274 Qﬁg@ﬁgﬂg@gc_egﬂ GIL G

scquentes &e PROMENE%oppos! f%ﬁﬁr%f@?ea s 36913“%5&%%%@3%%%_

t he Sequence |isting WD 96/ 08582

PCT/ CA95/ 00528 | | Asﬂgg R ilde
Specific and wubiquitous oligonucleotides probe

hybri di zati on 5 SEQ 1D _NQ MNucleatide sequence Qi wggg__
DNA f ragnent Universal primersc

10

126 5'-GGA GGA AGG TGG GGA TGA CG ' - -
127b 5'-ATG GTG TGA CGG GCG GTG TG - -

2 gequences from data banks
15 D These sequences are from the opposite DNA strand of the
| sequences given in the Sequence liéting
€ Universal primers were derived from the 16S ribosomal RNA
' gene sequence not included in the Sequence listing
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SEQ I D Nucl eot i de NO

position 10 Bacterial species: Pseudonobnas aerugi nosa 87 5' - AAT
GCG @%@ CGG CCC TGG T 18[ err] 2985- 3009 . 88" 5'-GEC GCGA
GG - CCT GCC A 18[ err] 2929- 2953 89PCT/CADS0¢828- CCT CGCT
CCT CGG CAG CCT CIG C 18[ err] 2821- 2845 90 5'-TGG CTIT TTG CAA
CCG CGI TCA GGT T 18[ err] 107954103 15 91 5' - GCG CCC GCG AGG GCA
TGC TTC GAT G 19[ err] 705-729 92 5' - ACC TGG GCG CCA ACT ACA -
AGT TCT A 19[ err] 668- 692 - 93 5'-GEC TAC GCT GCC GGG CTG CAG
&CC G 19[ err] 505-528 1 v 9% © @S - CCG ATC TAC ACC ATC GAG ATG ‘GGC
G 20[ err] 1211-1235 H 89 3 g> YGAG CGC GC TAT GIG TTC GIC G&C T
20a 2111-2135 20 - Bactt e®i pexi@s: Streptococcus pneunoni ae

120 5 -TCT GIG CTA GAG Al ETT C 30 423- 447 121
5'-CGA TGl CTT GAT TGA GCA A§T 531[err] 1198- 1222 25 a
Sequences from,data banks E h egsequences are fromthe opposite DNA
strand of the ® sequences given'in the Sequence listing

SUBSTI TUTE SHiT

Annex III. Selection of universal probes by alignment of the

sequences of bacterial 168 and 238 xibosomal RNA ge

TGGAGCC AGCCGCCTAA GGTGGGAT
TAGCTTAACC TTCGGGAGGG CGCTTACCAC TWGTGATTC@AEQ

TAGTCTAACC GCAAGGGGGA CGGTTACCAC GGAGTGATTC <A®
TAGGGTAACC GCAAGGAGTC CGCTTACCAC GGTATGCTTC-ARGA

TTGCCTAACC GCAAGGAGGG CGCTTCCTAA GGTAAGACCG S

TGAGGTAACC TTTTGGAGCC AGCCGCCTAA GGTGGGATAG
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PCT/CA95/00528

PCT/ CA95/ 00528

ol i gonucl eot i des
Nucl eoti de sequence

Specific and ubiquitous
bridi zation 5 SEQ I D NO

2 agment

‘Nucl eoti de

Annex
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probes for

43PCTICA9S/00AFHEX | !

b These sequences are fromthe opposite

sequences given in the Sequence |isting

&
a

Originating
SEQ ID
- NO
105[ err]
106[ err]
107[ err]

138- 165.
770- 794
5184- 5208

26a
27a

Nucl eot i de sequence
25

52
Haenophi |l us infl uenzae

species:

10 Bacteri al

5'-GCG TCA GAA AAA GTA GCGC GAA ATG AAA G

5'-AGC GEC TCT ATC TTG TAA TGA CAC A

5'-GAA ACG TGA ACT CCC CTC TAT ATA A
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125b
FCH/C0B/00858 ACA
5' - G3G G3G ACC ATC CTC CAA GGC

5'-CGI CCA CTT TCG TGI' TTG CAG AGI CCT GIG TT

a Sequences from data banks 25 b These sequences are fromthe

opposite DNA strand of the

¢ Uni versal

128b

5'-ATC CCA CCT TAG GCG GCT
5' - ACG TCA AGI CAT CAT GGC CCT TAC GAG TAG G
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probes were derived from 16S or 23S ri bosonal

I ncluded in the Sequence listing
WD 96/ 08582
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45 Annex 11: Specific and ubiquitous primers for DNA _
anplification 5 SEQ I D NO Nucl eot i de sequence Originating DNA

f ragnent ' SEQ I D

Nucl eot i deWO 96/08582 P&EICA9S/00528
position 10 Bacterial species: Kl ebsi el | a pneunoni ae 61
5'-GAC AGT CAG TTC GIC ACGC C 9 37-55 62[ err]

5' - CGT AGG GIG TGA ATA TCG C 9 . 161-179 67 5 -TCG
CCC CTC ATC TGC TAC T 10 B5-99 15 68[err] 5' - GAT CGT
GAT-GGA TAT TCT T 106 v 0260-87% o 135 5'-CGCA GCG TGG TGT
CGT TCA. 8 : 4358 8 136 rol 5'- AGC TGG CAA CGG CTG
GIC 8 170-18M & £1&7 & '€ ATT CAC ACC CTA CGC AGC CA

9 166- 185 138b 5 - ARC %R &cdg crc 1T GOr 9
262-281 20 Bact eri al gpeci es§ Ex rg s mrabilis 74

5' - GAA ACA TCG CAA AGT CAG&’T 1% 23-41 75b 5' - ATA
AAA TGA GGA TCA AGI, TC o 12 go‘l 133 5' - CGG GAG TCA
GTG AAA TCA TC . 14 8 2625 BlFPb 5 -CTA AAA TCG CCA CAC
CTC TT 14 g 0-139 Es agS nces from data banks b
These sequences aregfromt e oppowt S d of the sequences

given in the Seq'gence i st®ng

t
RNA

AACACAGCA CTCTGCAAAC ACG
TGTTTATTAA AAACACAGCA CTCTGCAAAC ACGAARGTGE ACG
TGTTTATTAA AAACACAGCA CTGTGCAAAC ACGAAAGTGE ACGT

TG'I_"_I‘TAATAA . AAMACACAGCA CTCTGCAAAC ACG

Bacillus stearothermophilus TGTTTATCAA _AMCACAGGT CTCTGCGAAG TCG

Lactobacillus lactis
15 Micrococcus luteus

Selection of universal probes byf alignment of
1981

sequences of bacterial 168 and 23S ribosomal.

Reverse strand of SEQ ID NO: 130

Escherichia coli

Annex IIXI.
10 Pseudomonas aeruginosa

Pseudomonas cepacia

TGTTTATCAA AAACACAGCT CTCTGCTAAA CCGCAAGR
TGTTTATCAA AAACACAGGT CCATGCGAAG TCGTAAGACGIATIR

SUBSTITUTE --SH.EET
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46
St aphyl ococcus saprophyticus

DNA

WD 96/ 08582
quitous prinmers for
Nucl eoti de sequence

ci fic and ubi
Nucl eot i de

£ 96/08gs?

SEQ I D

NO

98

SUBSTI TUTE SHEET
S

PCT/ CA95/ 00528
I1: Sp
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< % 3335
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21

OLVIOYIND

@ ToThl &

%3 Agc &Aﬁ
5
9
g
3

speci es:
TAG AA

5'-CGTI TTT TAC CCT TAC CTT TT8&GTA CT

0w

AT CGA I TP

.
:
1?%
g

10 Bacteri al
' - ATC GAT CATmCAC
Pseugonona

5'-CTG GIT AGC TTGHACT €T

o3

5'-TCT TAA
speci es:

position

catarrhalis
235-252

99[ err]
139
140[ err]
Bact eri al
GIT CAT C
GAA GGG A
ACC C

" CAT C
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113[err] 5'-AAC AGC TCA CAC GCA TT 28 375-391 25 118

5'-TGT TTT GAG CTT TTT ATT TTT TCGA. 29 41- 64 119[ err]
5'-CCGC TGA CGG CTT GIT TGI ACC A 29 137-158 160

5' - GCT CAAWODBG/I08s8Z GTC ACC * - 29 22-39 PCTICAJSMO5IS
5'-CCC TGA CGG CTIT GIT TGl ACC A 29 137-158 30 a Sequences
from data banks b These sequences are fromthe opposite DNA strand of
t he - sequences given in the Sequence listing WO 96/ 08582
PCT/ CA95/ 00528 g; 47 Annex | 1:
Specific and ubiquitous prinmers for DNA anplification

5 SEQ I D NO Nucl eoti de SsEQBENEE LISYTING nating DNA fragnent

SEQ ID  Nucl eoti de NO
position (1} O GBNERAL ANFORMATEGN: Staphyl ococcus epidermdis 145

5' - ATC AAA AAG TTG GCG AAC CTT TTC A 36 21-45. 146[ err]

5' - CAA AAG AGE) GIRPEINETANTS :AGT BERGERON, Michgd G. 121-145 147

5 -TCT CTT TTA ATT TCA TCT TCA WELLETRETAMArc 36 448- 477 148[ err]

5' - AAA CAC AAT TAC AGT CTG GIT B&¥G @A‘FlA‘FC 36 593 622 15

Bacteri al speC| es: Sta hyI ococcus aureu | é_N -CIT CAT TTT ACG
GTG ACT TCT (tAG RAGLEOF BHE INVENTIGN 4§ ECIFIC IVERSAL BROBES AND
AMPLIFICATION PRIMERS TO RAPIDLY DETECT AND IDENTIFY COMMON

BACTERIAL PATHOGENS AND ANTIBIOTIC RESISTANCE GENES FROM
CLINICAL SPECIMENS FOR ROUTINE DIAGNOSIS IN MICROBIOLOGY
LABORATORIES

(iii) NUMBER OF SEQUENCES: 177
(iv) CORRESPONDENCE ADDRESS:

(A) ADDRESSEE:

(B) STREET:
(C) CITY:

(D) STATE:
(E) COUNTRY:
(F) 2IP:

{v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: FLOPPY DISK, 800K
(B) COMPUTER: Macintosh IIci
(C) OPERATING: System 7.0
(D) SOFTWARE: Word 5.la

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

(vii) PRIOR APPLICATION DATA:

(A) APPLICATION NUMBER:
(B) FILING DATE:

(viii) ATTORNEY/AGENT INFORMATION;

-(A) NAME: JEAN C. BAKER
(B) REGISTRATION NUMBER:

(ix) TELECOMMUNICATION INFORMATION:

(A) TELEPHONE:
(B) TELEFAX:

SUBSTITUTE SHEET



150

149[err] 5'-

151AAT%ET

5!

5' - TCA ACT GTA GCT TCT TTA TCC ATA CGT TGA

Sequences from data banks
strand of the
SUBSTI TUTE SHEET
PCT/CA95/00528

(i)
(A)
(B)

(c) -

(D)

(ii)

(vi)
(a)

(x1i)

ACAGTAAAAA
GGTATTGAGT
AATTTAGATA
TATTTACGCA
TAAAGCAATA
GTTAATTGTT
CATCTTTGTT
AAGAACAAGT
GAAAAGGAGG
TCGAAAAGAA
CGGAAGGCGT
AACGGTGCAG
AATTCAATCG
CTTCTGATAA
CGTGTAAATA
ACCAACTGGT
GAACAATTAT
ACGTTAAAAA
CAATACGGGA
CAGTAGTTGA
GCGACATTAA

"GAAAACATAT

GGATGCCCAT
AATGCTTTTT
AACAGGAAAA
CACATGGTGT
GGTGCCTTGA

sequences gi

b These sequences are fromthe opposite DNA
n-in the Sequence listing

WO 96/ 08582

SPEE) immmmou browi swsmrmcmers

SEQUENCE CHARACTERISTICS:

CTT CAT TTT ACG GIG ACT TCT TAG AAG ATT
JIT TAG CTT TTC AGI TTC TAT ATC AAC

CGG TAC ACG ATA TTC TTC ACG
CGI AAT GAG ATT TCA GTA GAT AAT ACA ACA

37
37

for DNA

LENGTH: 1817 base pairs
TYPE: Nucleic acid
STRANDEDNESS: Double
TOPOLOGY: Linear

ORIGINAL SOURCE:

MOLECULE TYPE: DNA (genomic)

ORGANISM: Enterococcus faecalzs

SEQUENCE DESCRIPTION:

AGTTGTTAAC
TATGAGGGGC
GTGCCGGTTA
GGGAAAGGGG
CTTTTGTTGG
TGATGAAGGG
GGAAGTTCAT
TTATTCAGAA
CAATTTCTGA
GACGCGTGGG
TACTGTTGAT
TAACAAGTGT
GTTGATGCAA
TCCAGAAACT
ATGAAGGGCA
GACCCCGTAT
GGAAAAACAA

ACTCTTTTCA

ATTGCTTTAC
TGGCAAAAAT
ATCAGAATGC
TATGAAGATC
CTTGTCAGTT
GGGATGGAAA

ACGTATGCTT
GACGGAACAT

ATGAATCTTA

SEQ

GAATGAATTT
AATACAGGGA
GTAGTTGTCT
CGGTCGTTTA
GAAAAGAAAT
AAATAAAATT
GTCTATTTTC
AGTGAAGTTT
GGCAGCTGCT
GGATGAAGCA
TCAGATAATG
TACAGGAAAT
TCGGTGAAGA
AAAGATCTTG
ATTATTTTAT
CATTGGTTTA
GATTTAACGG
AGTAACGTTT
ACGGAACGGA
AATTATTCTA
TATTGACGCC
ATTTCCAACG
GTTGATGAAC
AGCAATGCGT
CCTCTTTAGA

- ACTGCCGGTT

TTCTGATTITG

ID NO: 1:

GTTAACAACT
AAAATGTCGG
ATAATGAAAA
ACGGGAAAAA
AAAAGGAAAC
TTATACATTT
TTCACTTTTT
CAACAGTTTT
GAACAATATA
TCTTAAGTTA
TGATTATTCA
CCAGTTGATC
AGGAGTTAAA
TCTTTTTAGC
AAAGTCAGAG
TAAAGTGAAC
AACATGTCGG
AATGTACCAG
TAACACAGGG
TTATTCAAGC
TATACGCATG
ACACAGTATT
AACATCCAGA
TATGGTGAAA
TGTAGTTGGT
TAGAATATTT
ATGGGTTATA

SUBSTITUTE SHEET

37 288- 317
37 409-438 2 0
37  263-292 152
5- 3%cTICA9SiobSise! T ]
 83-112 25 a

48

TTTTTGCTAT

CTGATTAAGG

TAGCAACAAA
TTAGGGAGGA
TGGGGAAGGA
TAGGTACAGG

GTAGCCGCAG

ATCGAAGTTG
CGGTTGTAGA

GAAAAGCAAA

TTTAGATAAA

AAGTTGTGAA-

AAAATTGTTG
TATTGACAAA
TAACTTCTTC
GCTACAGATG
TAGTGAAGTA
TTGAAAAAAG
GTTTACCATG
GCCATCACTA
GAAAATTTGT
GATGATCGAG
TGCTTATGAC
CAAGTACACC
CATGAAATGA
AGGACAATCA
TTATTTCGGG

Annex

50
100
150
200
250
300
350
400
450
500
550
600
650
700
750
800
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1000
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1300
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anplification 5 SEQ I D NO Nucl eoti de sequence Originating
DNA fragnent SEQ I D
Nucl eoti de NO

Posi ti on ¥Po9¢08sgBact eri al speCies: Haenmophi | us i nfl uenzageryy

;éégferr]

5 -TTT AAC GAT CCT TTT ACT CCT TTT G 27[ err] 5074-5098

5'-ACT CGCT GIT GTA AAG AGG TTA AAA' T 27a 5266-5290 15 Bacteri al
speci es: Streptococcus pneunoni ae 78 5' - AGT AAA ATG AAA TAA GAA
CAG GAC AG 34 164- 189 79L§W}] 5'- AAA ACA GGA TAG GAG AAC
GGG AAA A 34 314- 338 156 5'-ATT TGG TGA CGG GIG ACT TT
3la 1 T

Sirerr] 4ﬁé¥§%§9¥%34 gééiﬂﬁ&@b Gﬂé&ﬁ@ﬁ&&@“@dﬁﬁic¥é@w'EicéEKSAXI 1400
35[err] CAGGRATTRCE |AAATTTAGAY MCCWTMMWG@?AT?@C%%AWG TR450
35[err] ch&hftpl&ﬁ8ACGACGATc6aQ¢cmNc@GmnemGAACGc CHMTTRATEACCUS 00
pyogenes

286- 305 Cs“GﬁP&%"F ?TTC%T'%A MA@E\BG%Q&%TWA&%?AAWTM%%[&?

479- 498 CCATTARLICA GAACPTAGET T ANTGABRRAAGGEACAGATEAT TTTCTACAGE3[ arggo .
966- 985 PﬁEC ié@é ;gg
1103- 112§CGTTAJG4TA2{€ éeTﬁgg%‘es f ergr%E' a acE‘A%kﬁc%g ‘Fﬁ?‘?&?&&ﬁgﬁceg%ﬁ e from
t he oppo&GﬂﬁH?@C@ErGﬁﬂGGTGChé AAGTTCAATSe IRSESATCHAY SEACRTTRAGSe quidice
:DIC'SI'; 'ng S/T()G(S;Tzséréﬂ&@ 6AB8ePTAAC TCTGCTGGAA TCGGAGCTAA AGAAGACATT 1750
GGTAAACC AACCAAGTGA ATCTGTTCTG GTCAATGAAT GAAAAAAATT 1800
1817

CCCCAATTAA ATAAAAA

(2) INFORMATION FOR SEQ ID NO: 2:

(i)
(A)
(B)
(C)
(D)

(ii)

SEQUENCE CHARACTERISTICS:

LENGTH: 2275 base pairs
TYPE: Nucleic acid
STRANDEDNESS: Double
TOPOLOGY: Linear

(vi) ORIGINAL SOURCE:
ORGANISM: Enterococcus faecalis

(A)

(xi)

GGTACCAAAG
CCTGCTTCTG
GGTTCACGAT
AAGAAATTTT
ATTAATGAAT
ACTAACGGAA
TAAAAAGTTA
TAAAAGAAAG
TTTCAATTGA
TTTTCCGGCC
CGAAGCAATG
TTATTGCCAT
TCAGGAATCT
AGAAGATGAA
AAGAACATTT
GATAACGTGG

AAAAAAACGA
AAATTGAGGG
GATCGTGTCG
AGATAAAGAG
TAACTCAACA
CAAGCACGTA
TGGTTAATCC
TGCCTAGAGA
ATTAAATCAA
AGAAACTAGT
ATTGAAAGAG
TCCTCATGGA
GTGTAGTGCA
AAAATTGCTA
GCAATTAGTC
TGCAACTTGC

ACGCCACAAC
AGATTTAGCA
GGTCAGCAAC
AAAATTTCAA
AACACAGGCT
AAAAAGCACC
CCAAAAATAT
GGAAGAAAAC
CAGTTTAATA
CGAGGCAGGC
ACCAATTGCT
ACAGAAGAAG
AGTCCCAGAG
CCGTATTATT
CAACAAATTG
CGATGCATTA

MOLECULE TYPE: DNA (genomic)

SEQUENCE DESCRIPTION: SEQ ID NO: 2:

CAACAGCCTC
AATGTCAATG
GATGGGAATG
TGCCGATTCG
TTAATTGTCA
GAAAGCGACA
GAAACAGTGG
AATGGAARAT
CAAAAGAAGA
TGTGTTGAGC
ATCTGCCCAT
CCAAAAAATT
GGCGTTAATT
TGGGATTGCC
CACTTTATTG
AGTAAAGAAG

TAAAGCAACA
AGATTCTTTT
ARAGTCTTAG
AAAAATTAAT
CAAAAGCTGA
CACTTATCAG
GTTTCGCTCT
CTTACGAATA
AGCTATTCGC
CCGCTTATAT
ATGGGGAATT
AGTGAAAAAA
TTGGCACCGA
GGAGTCGGTG
TAGTGATATG
AAATAACAGA

SUBSTITUTE SHEET

50

100
150
200
250
300
350
400
450

500

550
600
650
700
750 -
800



49

Annex |

anplification

fragnme
Nucleoghﬁ%mm&n
Uni ver sal

127[ err] 5'

15 b These sequences are fromthe %f
sequences given in the Sequence | i st
derlved fromthe 16S ri bosaonmal

IINFQRWION FOR 8% 6P0§§823

SEQUENCE CHARACTERISTf%%

Seque

PCT/CA95/QQ5

(A)
(B)
(C)
(D)

primers[err]
-ATG GIG TGA CGG GCG GIG TG

| . Specific and ubiquitous priners for

5 SEQ ID NO Nucl eot i de sequence

10

126

LENGTH: 227 base pairs
TYPE: Nucleic acid
STRANDEDNESS: Double
TOPOLOGY: Linear

(1i) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A)

(xi)

GATCCGCCAT
CGACCTGCAC

. TCAGTTCTCC

ATATCCACGC
CACCTGCATC

(2) INFORMATION FOR SEQ

ORGANISM: EScherzchla coll

SEQUENCE DESCRIPTION: SEQ ID NO:

GGGTTGTTTT
AGGAGTACGG
CCCAAAGACA
GATGGCGCAA
GCCAGTTCGC

3:

CCGATTGAGG ATTTTATAGA

TGATTTTTAA TTATTGCAAT
GCACCGGTAT CAATATAATG
AGGTGTATGA CCAAACCAGA

- GAGTCGG

ID NO: 4:

(i) SEQUENCE CHARACTERISTICS:
LENGTH: 278 base pairs
TYPE: Nucleic acid
STRANDEDNESS: Double

(a)
(B)
(C)
(D)

TOPOLOGY:

Linear

(ii) MOLECULE TYPE: DNA {genomic)

(vi) ORIGINAL SOURCE: -
Escherichia coli

(A)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:

GATCTAAATC
AACTCTGACA
GTCTTCTCAT
CCACTCTGAT
CGCTACGTTG
GATAAACATT

ORGANISM:

AAATTAATTG
AGAAGTTAAC
CCGTATGTCA
GTCCACTACC
GGGCGTGGGC

CACCATTTTG

4:

GTTAAAGATA ACCACAGCGG
AACCATATAA CCTGCACAGG
CCCAGCAAAA TACCCCGCTG
GATCTCGCTT TCCAGCGTCA
GTAATTGGTC AATCAGGCGC
TCGAGATC

SUBSTITUTE SHEET

DNA
i

gi nati ng DNA

SEQ I D
PCT/C495/00528 0S| t i on

TGGTTTCTGG
TGCACAAGAG

CAGGTTGCCA.
-AATGATCGGC

GGCCGACATA.

ACGCGAACAT
GCGGACGACA
TATTGGGGCG
GGGGTCAGCG

5'- GGA GGA AGG TGG GGA TGA CG
a Sequences from data banks
osite DNA strand of the
¢ Universal
gene sequence not

primers were

i ncluded in the

50 -
100
150
200
227

50
100
150
200
250
278



[err]

WO 96/ 08582

PCT/ CA95/ 00528

52

WO 96/08582

51 [err]

6

(2) INFORMATION FOR SEQ ID NO: 5:

(i) SEQUENCE CHARACTERISTICS:
LENGTH: 1596 base pairs
TYPE: Nucleic acid
STRANDEDNESS: Double
TOPOLOGY: Linear

(A)
(B)
(€)
(D)

(ii) MOLECULE TYPE: DNA (genomic)

{vi) ORIGINAL SOURCE:
ORGANISM: Escherichia coli

(A)

(x1i)

ATGGCTGACA
GGCAGATCAG
ATATACCGGC
GTGCTGATGC
GCCGGAACTC
GCCTCGGACA
GCGGGCGAAA
GGCGATGTTT
CGCTGGTTGG
AATGGCATGG
CCAGTTCCAT
AACAAACGCT
CAACCGATTC
AAGCCACCAG
AACTGGCGGC
GAGATCGCCG
GCGCCCGGAT
GCAACAGTAT
GGGCTGAAAG
TTCGTCCGAT

ATAAATCGCG

CCGAAGTATC
GAAAACCCGC
ATCCGCCGCT
ATTGCCGAAA
CAGCGGCGGG
AACTGCATGA

TTCTGCTGCT
TTGCGCAGCA
GCAAACCTTA
TTTCTCCTGG
CTCACCCGCT
TCAGGCGATT
TTCTCCACGG
GCCGGATTAA
CAGTAACATT
TGATGGCAGT
CCGGAATCCA
GGCCTGGGCG
TGGAAAAACT
CTGTTTTCAG
GGCGCTGGTG
GGGCAGCAAC
TATCTGTTTG
CAATATTTCT
TGGCGAAACA
CTGCTGGCGG
CCAGGCGCTG
ACACCGGATT
ACCCTGTTCA
GGCGTTAATT
CCTTGCGCGT
ATGGATGAAG
CGGCGAAATT

CGATAATATC
ATGGGCATAA
ATTGAACGCT
CCCCGGTGTG
TGCGTGGCAA
GTCGAAGCTT
TAAAGCCTCC
CAAACCCGCT
CCGGCCGGTT
ACGTCACGAT
TTCTCACCAC
CAGCATAAAC
GTATCAGGCG
CGGTGGTGCG
AGCATGAAAA
CGCGCTACTG
CTGATATCGT
ACCGCCAGTG
CGGCAACCGT
CGTTCGGTAT
GATGAGTTAG
CCGCCACGCG
ATGTGCTGGG
GGTGTTTATA
GCTGGGGTAT
TTTCATTACA
AAAAGCTATC

SEQUENCE DESCRIPTION: SEQ ID NO: 5:

GACTCTTTTA
CGTGGTGATT
TGGCGACCAT
CCGAGCGAAG
GCTGCCCATT
ACGGGGGCTA
AGCATTGAAC
GCCGGTGGCG
TAACCATCAA
GCGGATCGCG

CCAGGGCGCT
TAGAGCCAGC

CAGACGCTTA
TGGCGAGCTG
TTCGCGGTGA
GAAAACGCAG
CGGTACTGGC
CGTTTGTCGC
AGCGTCTCCA
TAATCTTGAT
GTGTATGTTT
ATGCCGGTTC
GCCATTGATT
GTCCGGAACT
CAACGCGCGG
CGCGCCGACA
AGCTCACCGC

SUBSTITUTE SHEET
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CGTACAACCT
TACCGCAACC
GAGTAATCCG

CCGGTTGTAT

ATTGGCATTT
TGTCGGTCAG
ATGACGGTCA
CGTTATCACT
CGCCCATTTT
TTTGTGGATT
CGCCTGCTGG

CAACACGCTG

GCCAACAAGA
AAGCCGGAAC
GCACCCGAAC
CGCCGTTCCC
GGTGACGGCA
CGCGGCCTGT
GTARATCTGG

ATGAACGCCG

CCTCTTTGCG
GCCAGCAACT
AACCCGGCGC
GGTGCTGCCG
CGGTGGTGCA
ATCGTTGCCG

-AGAAGACTTT

50
100
150
200
250
300
350
400
450
500

550

600
650
700
750
800
850
900
950
1000
1050
1100
1150
1200
1250
1300
1350
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GGCCTGACAC
AAACCGTGAC
ATGAAGCAGC
CATGAAGATC
TGGTTCCGCT

£2

CCTACCACCA GGAGCAACTG GCAGGCGGAA

ATTTTAACAC
CGTCGCTGCG
TGCAAGCCAA
TACGACAGAG

GTTTGTTACA
AACGTCGCCA
TGCGCAAACC
TCACCGCACT

(2) INFORMATION FOR SEQ ID NO: 6:

(i)
(A)

(B)

- {(C)

(D)

(ii)

SEQUENCE CHARACTERISTICS:

AGGTAAAGGC
TGTTAATGCG
GTTCTTGAGG

GGCGGCACGA

LENGTH: 2703 base pairs
TYPE: Nucleic acid
STRANDEDNESS: Double
TOPOLOGY: Linear

(vi) ORIGINAL SOURCE:
ORGANISM: Escherichia coli

(A)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:

GACGACTTAG
AATGAGGAAA
CGGCCAGAAA
ATTTGCACTG
GACGCTGATC

TTAAGCAAGG.

TGATCTTAAT
CTTATGAAAC
TTTTTGAAAA
GCGCTGTATT
AAGTGGTTGA
TAATCCCCCG
ATAACGTTGT
TATTTTTAAC
GTTATGGCTT
GCAGTGAGTG
GCCGGTGGCG
TTGGTCGCCT
GTACAGGATT
AGAAGAGATC
CGTGCTTCCT

TTTTGACGGA
TATTATTTTT
CCTTTCTAAT
TGTCACAATT
CAGCGTGAAT
GTTTCTTCTT
AAATCTATTA
TGTTTCACTC
TACGCAACGG
GCATTGATTT
GATCACATTT
CAGGATGAGG
GTTGAAAATC

GATAAGCAAT:

AAATTCTGCG
AAGCACTGGC
AATCAGCGAC
GACGGGCAAC
CGTTGAAGGC
GACCCGGCGC
CGACTCAATG

ATCAGCATAG
TTTGCGCTTC
GCAAGCGATG
CCAAATCTTT
ACTGGTTTCC

'CATTCCTGAT

AGAATGAGAT
CTTTACTTAA
CCATTTTTTG
GATGCTAATC
CCTTGCTCAT
AAGGTCAACA

TAAGAAAAGT

TTCAGGAAGC
GCTGAAATGA
CGAAATGCTG
ATGTTAACTA
AACCTGTTGA
TTATGACATC
TGGGTAACGG
GCAACTGTCG

MOLECULE TYPE: DNA (genomic)

6:

TTAATCACTT
GTAATTAATG
ACGTTTTTTT
ATTAACAACT
CTTATGTTCA
GAAAGTGCCA
GGAGCACACT
TTTATAGAGT
CACTTAGATA

CTGTGGTTTG

CCCCGCAACT
TCGAGCCTGG
GGAACTCCTA
GCTTTCACGT
CTCCTCGCCA
CGTGCTCAGC
CATCTCAATG
ATCTCGGCTG
AATCTGACGG
TGGTCTGGGA
GTCAGTCTGC

PCT/ CA95/ 00528

PCT/CA95/00528 =~

CACCGGAAGA
GACGCCGCCC
CCTGCATGGC

TACTGCGCAG

GGGTAA

CACTGTGGAA

GTTATAAGGT

ATGTGTCTGA

CACCTAAAAC

TCAGATTCAT
TCTAAAAAGA
GGATATTTTA
TACCTTCCGC

' CAGATTTTCT

CACTAGCTTT
CCTCCCTGCC
CAAACTAGCG
TGTCACAACC
CAGTGGCAGC
GTGGTGGCTA
CATTCGCCAA
GAGTTTTTGA

GTATCAGGAT |

ACCTGCTGGA
CGTCTGGCGG
GACGGGTTAC

SUBSTITUTE SHEET
|
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GGTCTGAACT
ACAGGTTGAA
GCCACAACGA
AAAGACGGAC
TCTCCCCGTT
GGCAGGCGAC
GATTTCTTGC
AGTTCTCTAT
TGCAGCAATA
CATCATCTGG
TCAGCTGAAC
TGCTGATCGA
AGCAAAACTT
ACGCTGGGAT
TTATTAACGA
CCGGGCGATG
AGTGCATATG
TTGCGGCGCT
CACCAGCTAT
ACGTCGCTGG
AATCACTGCA
GTTAAATTGG

GCAGGCGAAT

TTGACATCAA
GAGTACAAAC
. AGAAATTCGT
TCGGCGCGAA
GCGATCAACA
TAAGTTGAAG
AACTGATCCC
GAAGCTTCCG
TGTCGGTACG
AAGAAAATAT
GAC

WO 96/ 08582

ATCAATATGG
GCGCCGGATG
AGCACTGGAT
GCTGGGAGCC
GTCGGCTATC
GCACGCGCAT
GTGCCGAACA
CCAAACGACA
CTTCCAGTGT
CGGGGCGTGA
GATACCCACC
TGAGCACCAG
TCGCTTACAC
GTGAAACTGG
AATTAATACT
AAAAAGTGTG
GCGAACCTGT

GCACTCGGAT

GGCCGAACAA
ATCAAACAGT
AAAAGAGTGG
CTGATGATGC
AAAGTCCGTC
TCCACAGGCG
GCCAGCACCT
GAAAACCCGC
AGCGGCACCG
AAGTGGCTGA
GTGGTGTTCC

GGCGGCGGAT

GTACCGGCAA
CTGGATGGGG
CTTTATTTTT

03

TTTGTTCCGC
ACTGGCATCG
GTGCAGGTAG
GGAGTTTACC
GTAATGGCGT
CCGTTTGATC
GCAGGGCATC
ACCATACTGC
GCCTGTTCGG
ACTGCACGAA
CAACTATCGC
ATGAGCTGGG

‘CAACCATACC

TGAAAGGCTT
CGCTTTAAAA
GGCCAAACTG
GTGTGGTTGG
CTGGTGGTGA
ATTCCATAAC
GCAACCCGGC
GCTAACGATC
GAAATTCCGT
TGGCGGAGTT
ATTTTCGATA
GAATCTGCTG
AGGCTGATCG
GGCTACTACC
CGTGATCAAC
TGCCGGATTA
ATCTCCGAAC
TATGAAACTG
CGAACGTTGA

GGTCATACGG

PCT/ CA95/ 00528

CAGTCTTTTG
CAGTAACTAC
GGATTGGCGG
ATTACCGGTC
GGCGCAGCCG

TGACTAAATT

AATGCGGAAA
CGGTAAAAAG
TAGCGGATAT
CTGGCGGATT
GATTCCAGAA
ATGACGCTTG
CTGATGCCAG
ACTGCCGCGC
CGCTGGTAGA
GCGGTGGTGC
CGGTTTCGCG
AAGATCTGTT
GTCACCAACG
ACTGGCGGCT
TCGATCAGCT
CAGCTTTATC
TGTGAAAGTT
TTCAGATCAA
CGTATTCTGG
CGTACCGCGC
TGGCTAAGAA
AACGATCCGC
TTGCCTTTCG
AAATTTCGAC
GCGCTCAATG
AATCGCCGAG
TCAAACAAGT

PCT/CA95/00528

TCGATGGCAA
CCGTGGTTCC
TAAAGTGACG
AAGCGTGGGA
CTGCGTCTGT
TAACGACGGT

. AACTGACCAA

CTGCGCCTGA
TTTGCGTCGC
ACTAAGTTAT
CTGCTGCGCG
GGCCATTACC
AAGCGCTGGA
CACATGCAGA
GAAAACCTGG
ACGACAAACA
GTGAACGGTG
CCCGGAATAT
GTATTACCCC
CTGTTGGATA
GATCAATCTG
GCGTGATCAA

CGTACCGGTA-

ACGTTTGCAC
CGTTGTACAA
GTCTTCCTCT
TATTATCTTT
TGGTTGGCGA
GCGGCGGAAA
TGCAGGTAAA
GTGCGCTTAC
AAAGTCGGTG
GAAGGCAATC
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(2) INFORMATION FOR SEQ ID NO: 7:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1391 base pairs
(B) TYPE: Nucleic acid
(C}) STRANDEDNESS: Double
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)
(vi) ORIGINAL SOURCE: |
(A) ORGANISM: Escherichia coli-
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7:
AGAGAAGCCT GTCGGCACCG TCTGGTTTGC TTTTGCCACT GCCCGCGGTG ~ 50
AAGGCATTAC CCGGCGGGAT ' GCTTCAGCGG CGACCGTGAT GCGGTGCGTC 100
GTCAGGCTAC TGCGTATGCA TTGCAGACCT TGTGGCAACA ATTTCTACAA 150
AACACTTGAT ACTGTATGAG CATACAGTAT AATTGCTTCA ACAGAACATA 200
TTGACTATCC GGTATTACCC GGCATGACAG GAGTAAAAAT GGCTATCGAC 250
GAAAACAAAC AGAAAGCGTT GGCGGCAGCA CTGGGCCAGA TTGAGAAACA 300
ATTTGGTAAA GGCTCCATCA TGCGCCTGGG TGAAGACCGT TCCATGGATG 350
TGGAAACCAT CTCTACCGGT TCGCTTTCAC TGGATATCGC GCTTGGGGCA 400
GGTGGTCTGC CGATGGGCCG TATCGTCGAA ATCTACGGAC CGGAATCTTC 450
CGGTAAAACC ACGCTGACGC = TGCAGGTGAT CGCCGCAGCG CAGCGTGAAG 500
GTAAAACCTG TGCGTTTATC ' GATGCTGAAC ACGCGCTGGA CCCAATCTAC 550
GCACGTAAAC TGGGCGTCGA TATCGACAAC CTGCTGTGCT CCCAGCCGGA 600
CACCGGCGAG CAGGCACTGG AAATCTGTGA chccmscc CGTTCTGGCG 650
CAGTAGACGT TATCGTCGTT GACTCCGTGG CGGCACTGAC GCCGAAAGCG 700
GAAATCGAAG GCGAAATCGG CGACTCTCAC ATGGGCCTTG CGGCACGTAT 750
GATGAGCCAG GCGATGCGTA AGCTGGCGGG TAACCTGAAG CAGTCCAACA 800
CGCTGCTGAT CTTCATCAAC CAGATCCGTA TGAAAATTGG TGTGATGTTC 850
GGTAACCCGG ARACCACTAC CGGTGGTAAC GCGCTGAAAT TCTACGCCTC 900~
TGTTCGTCTC GACATCCGTC GTATCGGCGC GGTGAAAGAG GGCGAAAACG 950
TGGTGGGTAG CGAAACCCGC GTGAAAGTGG TGAAGAACAA AATCGCTGCG 1000
CCGTTTAAAC AGGCTGAATT CCAGATCCTC TACGGCGAAG GTATCAACTT 1050
CTACGGCGAA CTGGTTGACC TGGGCGTAAA AGAGAAGCTG ATCGAGAAAG 1100
CAGGCGCGTG GTACAGCTAC AAAGGTGAGA AGATCGGTCA GGGTAAAGCG 1150
AATGCGACTG CCTGGCTGAA AGATAACCCG GAAACCGCGA AAGAGATCGA 1200
GAAGAAAGTA CGTGAGTTGC TGCTGAGCAA CCCGAACTCA ACGCCGGATT 1250
TCTCTGTAGA TGATAGCGAA GGCGTAGCAG AAACTAACGA AGATTTTTAA 1300
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OUELLETTE, WiO:A6{98582

I NVENTI ON: SPECI FI C AND UNI VERSAL PROBES AND
RAP| DLY DETECT AND | DENTI FY COMVON
RESI STANCE GENES FROM
M-CROBI OLOGY ‘

(i) APPLICANTS

LABORATORI ES

CORRESPONDENCE ADDRESS:

(9
(B)

d TY:TCGTC

COwP

T'PG'f'P) TGHﬁﬁ:AA GGGTCGEAT
COVPUTER READABLE

BRETGIANG | GAFATGGGAT GACAGAAT

SEQUENCE LI STING (1)
BERGERON, .M chel

ROY, Paul H.

CLI Nl CAL SP

G
(i1) TI P
AVPLI FI CATI ON PRI MERS TO
BACTERI AL PATHOGENS AND ANTI BI OTI C
MENS FOR ROUTI NE DI AGNOSI S I N

(iii )ggl_JI\/BER OF SEQUENCES: 177
(A) ADDRESSEE:

(2) INFORMATION FOR SEQ ID NO: 8:

(i) SEQUENCE CHARACTERISTICS:
LENGTH: 238 base pairs
TYPE: Nucleic acid
STRANDEDNESS: Double
TOPOLOGY: Linear

(A)
(B)
(C)
(D)

(ii) MOLECULE TYPE: DNA

(vi)
(A)

(xi)

TCGCCAGGAA
TCGTTCAGCG
AATCTCGCGG
GGGAGGCTGT
TGCGCTGTAA

ORIGINAL SOURCE:

cCpgbEEdecT
FOM, TYPE, FLCPPY
CA ACATCCCGTC G

(genomic)

ORGANISM: Klebsiella pneumoniae

GGCGGCATTC
CTTTCACCCC
GCGTTGGCGA
TGCCGGCGAG
TGGCCGTGCC

GGCTGGGTCA
CAACGTCTCG
TATGCATATT
ACCAGCCGTT
GTCAGACCAG

(2) INFORMATION FOR SEQ ID NO: 9:

(i) SEQUENCE CHARACTERISTICS:
LENGTH: 385 base pairs
TYPE: Nucleic acid
STRANDEDNESS: Double
TOPOLOGY: Linear

(A)
(B)
(C)
(D)

SEQUENCE DESCRIPTION: SEQ ID NO: 8:

GAGTGACCTG
GGTCCCTTTT
GCCAGGGTAG
GCCAGCTCCA
GTCAGACC

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
’ ORGANISM: Klebs:.ella pneu.mom.ae

(a)

(xi)

CAGCGTAATG
CAGCCTGCAG
GCACCTATAG
TATCTTGCCC
TACGTATACC
AGCTCAGTTC
GACGATTCGA

SEQUENCE DESCRIPTION:

CGCCGCGGCA
CCTGGGCTGA
CCACAGCGAT

GCGATATTCA

TCTTCCGGCA
GACAAAGAGA
GGGATCGCGC

TAACGGCGCC
ATCTGGGACC
AACAACAGCC
CACCCTACGC
TTTTCGACAG
TGCTGCCGGA
- GCACCACCGC

SEQ ID NO:

9:

ACTATCGACA
ATGGCGCCTG
GCTGGGAGTC
AGCCAGCTGG
TTTGAGTTTT
TAGCCTGCAT
GGAGGTCTCG

(B)

CAGCGTGGTG
GCCCGAGGGC

CTCGCGTAGG
GACGATATCC

GTCAGTTCGT
CCGAACTACA
GGTTTACTCC

TGGTCGGTAA

ACCGGTCTGC

GCTTTGCGCC

GTTTATCAGA

SUBSTITUTE SHEET

GENERAL

(iv)
STREET:

ﬁrrg r3350

1391

50
100
150
200

238

50

100
150
200
250
300
350
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OPERATI NG System 7.0

APPLI CATI ON DATA:

(A)

(D)

SOFTWARE: Word 5. 1a
APPLI CATI ON NUMBER:.

(B)

SUBSTITUTE SHEET

(Vi) CURRENT

FI LI NG

DATE: C) CLASSI FI CATI ON: (vii) PRI OR APPLI CATI ON DATA:
(A APW&W%N NUVBER: (B) FILING DATE: (viii }cﬁmgq:s § AGENT
| NFORMATI ON; (A) NAME: JEAN C. BAKER (B) REG Tl ON
" NUVBER: (i x) TELECOVMUNI CATI ON | NFORMATI ON: - TEL EPHONE:
(B) TELEFAX: - SUBSTI E SHEET O 96/ 08582
PCT/ CA95/ 00528 (2) | NFORMATI ON: SEQ ID NO 1:
ATGGTTACAG CATTTATAAA ACCACCGTCG CTACC 385
(2) INFORMATION FOR SEQ ID NO: 10:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 462 base pairs
(B) TYPE: Nucleic acid .
(C) STRANDEDNESS: Double
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)
(vi) ORIGINAL SOURCE: :
(A) ORGANISM Klebsiella pneu.mon:.ae
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: -
CTCTATATTC AGGACGAACA TATCTGGACC TCTGGCGGGG TCAGTTCCGE 50
CTTTGATCGC CCTGCACCCG CAGCGGGTGA TCGCCCCTCA TCTGCTACTG 100
CGGCGCTGCA ACAGGCGACG ATCGATGACG TTATTCCTGG CCAGCAAACA 150
GCAGACCAAT TAAGGTCTGA TAGTGGCTCT CTTCCTCCGG CGCGCGACGG 200
TCCAGGCGGC TCAACAGTTT GGTGCATAGC GCTTTGCGGT TGAGATGACG 250
CCCTTCGTTA AGAATATCCA TCACGATCTC CGTCCATGGA GAGTAGCGTT 300
TATTCCAGAA TAGGGTTTTT CAGGATCTCA TGGATCTGCG CCTGCTTATC 350
GCTATTTTGT AACCAGATCG CATAAAGTGG ACGGGATAAC GTAGCGCTGT 400
CCATGACCGT ATGTAACCCA TGCTTCTCTT TCGCCCAGCG AGCAGGTAGC 450
CAACAGCAGC CG 462
(2) INFORMATION FOR SEQ ID NO: 11:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 730 base pairs
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Double
{D) TOPOLOGY: Linear
- (ii) MOLECULE TYPE: DNA (genomic)
(vi) ORIGINAL SOURCE:
(A) ORGANISM: Klebszella pneumonzae
(xi) SEQUEN_CE DESCRIPTION: SEQ ID NO: 11:
GCTGACCGCT AAACTGGGTT AccccATCAc 'TGACGATCTG GACA"I'CTACA' 50
CCCGTCTGGG CGGCATGGTT TGGCGCGCTG ACTCCAAAGG CAACTACGCT 100
TCAACCGGCG TTTCCCGTAG CGAACACGAC ACTGGCGTTT CCCCAGTATT 150
TGCTGGCGGC GTAGAGTGGG CTGTTACTCG TGACATCGCT' ACCCGTCTGG 200



(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: "1817 base pairs
TYPE: Nucleic acid (C) STRANDEDNESS: Doubl e (D) TOPOLOGY:
Li near (ii) MOLECULE TYPE: DNA (genomic) (vi) ORI G NAL SOURCE:

(B)

(A) ORGANMIN\P6/08582:r ococcus faecalis (xi) SEQUENCE DESCRI PCT/ON9S/GIE0B | D

"NO 1: ACAGTAAAAA AGITGITAAC GAATGAATTT GITAACAACT TTTTTGCTAT 50

GGTATTGAGT TATGAGGGEGC AATACAGGGA AAAATGTCGG CTGATTAAGG 100 AATTTAGATA
GTGCCGGITA GTAGITGICT ATAATGAAAA TA 150 TATTTACGCA GGGAAAGGEGEG
CGGTCGITTA ACGGGAAAAA TTAGGGAGGA 200 GCAATA CTTTTGITGG GAAAAGAAAT
AAAAGGAAAC TGEGCGAAGGA 250 GITAATTGIT TGATGAAGGG AAATAAAATT TTATACATTT

TAGGTACAGEATR 0 AGHEC IGTTTRR AR \CATEAECEAET ACAAEEAITEINBAATACERABCCLEHG

CATTTCTCRC ARG e R CEREAEAE CU SRR, draflic ool

GGAT GAAGCAGACGTASGAT ARSI\ ACTE 0GGCTCA AGECTICARINT GTTCRAAGTAGATARD G

AAGTTOT G SRR ST e ARG R B Rt T a G
CTTCTGATABCT GreaGTRCFRCCCTRIATIMGAATCTRCACTIET AAATA

ATGAACCGCACAEMAERAA AR aleia CrL GACEE #TE %G&@@TW% W
CATTGGTTTA TAAAGTGAAC GCTACAGATG 800 GAACAATTAT GGAAAAACAA” GATTTAA

AACAT GTCCRCRACFEGATT A CCHERC CRAST TEERARACARGE TAGTRECTRTAAT GAIAAAGHET ABBAG
TTGAAAAAAGCTRAGTORET AAFEF e ATTRCCECTAOTRACOTAARRGCEC AT ACACEX AT ACEHT G

AT CACAAT R PR RS S AT ATE COBRARR A G TG ASTA B SR GAREATC

ATTTCCAACGTGEABACTHYT TCAAFGINTGTAGGCTGCOCTEAT COCARIGRI GFGMTTTGEAT GATEAAC

350

650

550

CARGTACACES TS AR AT AR RO BT CITTAGK TGTAGTTOGT CATCAKRIGA T

1250 CACg SRMEETINADRA 10 TAGAATATTT AGGACAATCA 1300
GGTGCCTT TGAATCTTA TTCTGATTTG ATGGGTTATA TTATTTCGGG 1350

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 225 base pairs
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Double
(D) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Proteus mirabilis

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12:

CGCTACTGTT  TAAATCTCAT TTGAAACATC GCAAAGTCAG TGAACCACAT . S0
ATTCGAGGAT GGCATGCACT AGAAAATATT AATAAGATTT TAGCGAAACC 100
© TAATCAGCGC AATATCGCTT AATTATTTTA GGTATGTTCT CTTCTATCCT 150°
ACAGTCACGA GGCAGTGTCG AACTTGATCC TCATTTTATT AATCACATGA 200
CCAATGGTAT AAGCGTCGTC ACATA ' 225

SUBSTITUTE SHEET
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59 TGCATCTAAT CCAGAAATTG GTGCGGATAC TCAGAGTGTT GACCGAAAAA 1400 CAGGTATTCG
AAATW GTA AACACGGACA ACCAGAAACC 1450 ATGGCTCAAT ACGACGATCG
ACGC CTTATTATGA 1500 TCAAGGCGGT GITCATPATAASHGERECAAT
TATTAATCGG ATTGGTTACA 1550 CCATTATCCA GAACTTAGGC ATTGAAAAAG CACAGACTAT
TTTCTACAGC 1600 TCGTTAGTAA ATTACTTAAC ACCTAAAGCA CAATTCAGTG ATGCTCGTGC
1650 TGOGATGCTT GCTGCTGCAA AAGTTCAATA JGGCGATGAA GCAGCTTCAG 1700
TGGTGTCAGC AGCCTTTAAC TCTGCTGGAA T AA AGAAGACATT 1750 CAGGTAAACC
AACCAAGTGA ATCTGTTCTG GTCAATGAAT GAAAAAAATT 1800 CCCCAATTAA  ATAAAAA
11817  ((22)INEREMATTIONN FOER SERQIDDNER. 13:: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 2275 base pairs . (B) TYPE: Nucleic acid (O
STRANDEDNESS: SERUBINGE CHARACTERJSTRUSA.OGY: Linear  (ii) MOLECULE TYPE:
DNA (genomi c) (A) (IJE GTIR &Nk REErs (A) ORGANI SM Ent erococcus
faecal is (4B Gﬂl@@s@mwm SEQ ID NO 2: GGTACCAAAG
AAAAAAACGA Al ANDETR T® CA 50 CCTGCTTCTG AAATTGAGGG
AGATTTAGCA AA‘[@TCAW@W%‘T@FF‘FP" 100 GGTTCACGAT GATCGTGTCG GGTCAGCAAC

G) Gm%&&%?TQEQ q%ﬁéﬂggggkfé TAAAGAG AAAATTTCAA TGCCGATTCG

AAAAATT
(vi) ORIGINAL SOURCE: _
(A) ORGANISM: Proteus mirabilis
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: '
ACATTTTAAA TAGGAAGCCA CCTGATAACA TCCCCGCAGT TGGATCATCA 50 )
GATTTATAGC GGCATTTGGT ATCCGCTAGA TAAAAGCAGT CCAACGATCC 100
CGCCAATTGT TAGATGAAAT TGGACTATTC TTTTTATTTG CTCCGCTTTA 150
TCACAGTGGT TTTCGCTTTG CCGCCCCTGT GCGCCAACAG CTAAGAACAC 200
GCACGCTCTT TAATGTGTTA GGCCCATTAA TTAATCCAGC GCGTTCCGCC 250
TTTAGCATTA ATTGGTGTTT ATAGTCCTGA ATTATTAATG CCTATTGCAG 300
ATACCTTAAA TGTCTTGGGC TACAAACGTG CGGCAGTGGT CCATAGTGGT: 350
GGAATGGATG AAGTGTCATT ACATGCTCCC ACACAAGTGG CTGAGTTACA 400
ca 402
(2) INFORMATION FOR SEQ ID NO: 14:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 157 base pairs
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Double
(D) TOPOLOGY: Linear
(iiJ MOLECULE TYPE: DNA (genomic)
(vi) ORIGINAL SOURCE:
(A) ORGANISM: Proteus mirabilis
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14:
CTGAAACGCA TTTATGCGGG AGTCAGTGAA ATCATCACTC AATTTTCACC 50
CGATGTATTT TCTGTTGAAC AAGTCTTTAT GGCAAAAAAT GCAGACTCAG 100
CATTAAAATT AGGCCAAGCA AGAGGTGTGG CGATTTTAGC GGCAGTCAAT 150
157

AATGATC

SUBSTITUTE SHEET



ATTAATGAAT TAACTCAACA AACACAGECT TTAATTGTCA CAAAAGCCTGA 250 ACTAACGGAA
CAAGCACGTA AAAAAGCACC GAAAGCGACA CACTTATCAG 300 TAAAAAGTITA TGGTITAATCC
CCAAAAATAT GAAACAGTGG GTTTCCCTCT 350 TAAAAGAAAG TGCCTAGAGA GGAAGAAAAC
AATGGAAAATWOBGRBSBRATA 400 TTTCAATTGA ATTAAATCAA CAGITTAATA

AGCTATTCGC 450 TTTTCCGGCC AGAAACTAGT CGAGGCAGEC TGIGTTGAGC CCGCTTATAT
CGAAGCAATG ATTGAAAGAG ACCAATTGCT ATCTGCCCAT ATGGGGAATT 550 TTATTGCCAT
TCCTCATGGA ACAGAAGAAG CCAAAAAATT AGT 600 TCAGGAATCT GTGTAGIGCA
AGTCCCAGAG GGCGTTAATT TTGGCACCGA 650 A TGAA AAAATTGCTA CCGTATTATT
TGGGATTGCC GGAGTCGGTG 700 AAGAACATTT GCAATTAGIC CAACAAATTG CACTTTATTG
TAGTGATATG 2 y A SEMAY¥ON ForR G\ GhT o : Ce§TCCATTA AGTAAAGAAG AAATAACAGA 800
WO 96/08582 PCT/ CA95/ 00528

60 (2) | NFORMAT OMEGOBNSEQCHRRAGIERESTICS (i) SEQUENCE CHARACTERI'STI CS:

(A) LENGTH 227 pase DBNGTH: 1348 Hd¥e Péikis Nucleic acid - (O
STRANDEDNESS: DoulB® TYPE: Ni1did@d3¥EY: Li near (ii) MOLECULE TYPE: DNA
(genoni ¢) (vi) (ORl CERRANBEDINEES: Double (A) ORGANI SM™ Escherichia coli
(xi) SEQUENCE DESCR} PTTORDLEEY): | Lind@r 3: GATCCGCCAT GGGITGITTT CCGATTGAGG

ATTTTATAGA TGGITTCTGG 50 CGACCTGCAC AGGAGTACGG TGATTTTTAA TTATTGCAAT
TGCACAAGAG 10i) MOLECULE TYPE: DNA (genomic)

500

(vi) ORIGINAL SOURCE:

(A)

{xi)

TTTCTCTTTA
CTGTATGATT
TTTAATGGTA
ATGGCTATTG
AATTGAAAAG
GTTCCATGAA
GCTTTAGGTG
CCCTGAATCT
CTCAGCGTGA
GACCCAATTT
CTCTCAACCT
CTCGCTCTGG
ACACCAAAAG
AGCCGCACGT
AAAACTCTAA
GGTGTTATGT
ATTCTATGCT
ATGGTGATGA
AAAGTGGCTG
AGGTATTAAT
TAGTAGAGAA
CAAGGTAAAG
CAATGAGTTA
AATTCACAAG
GACGACACAA
AGACCTTAAA

ORGANISM: Proteus mirabilis

AAATCAATTC
ATACAGTATA
GTGACCCATC
ATGAAAACAA
CAATTTGGTA
CGTAGAAACT
CAGGTGGATT
TCTGGTAAAA

AGGAAAAATT

ATGCTCAAAA
GACACAGGTG
TGCGGTCGAT
CTGAAATTGA
ATGATGAGCC
TACACTGCTG
PTGGTAACCC
TCTGTTCGTT
AGTCATTGGT
CACCGTTTAA
ACCTATGGCG
AGCAGGTGCT
CTAACGCAAC
AACACTAAAT
TGCTGCGGAT
AAGAGTAATT
TCATTGGCTA

SUBSTITUTE SHEET

TTAAAGAAAT
ATGAGTTTCA
TTTATGCTTC
ACAAAAAGCA
AAGGTTCTAT
ATCTCTACAG
GCCACGTGGC
CAACCTTGAC
TGTGCATTTA
GCTAGGTGTC
AACAAGCTCT
GTTATTGTCG
AGGTGAAATT
AAGCTATGCG

ATTTTCATTA

AGAAACCACG
TAGACATTCG
AGTGAGACTC
ACRAGCTGAA
AACTGATTGA
TGGTATAGCT
CAATTACTTA
TGCGTGAAAT
TTTGCAGGTG
AGCTGGTTGT
TTATCACGAC

SEQUENCE DESCRIPTION: SEQ ID NO: 15:

TATTAATAAT
ACAAGCAAAA
ACTGCCCAGA
TTGGCCGCAG
CATGCGTCTG
GATCTTTATC
CGTATTGTTG
TCTACAAGTT
TTGATGCTGA
GATATCGATA
GGAAATTTGT
TGGACTCCGT
GGTGATTCAC
TAAACTAGCG
ACCAAATTCG
ACCGGTGGTA
TCGCATTGGC
GCGTTAAAGT
TTCCAAATTA
TTTAGGTGTT
ACAATGGCGA
AAAGAACATC
GTTGTTAAAT
AAGAGTCAGA
CATGCTGTTT
AGCATCCCAT

‘TAACTTGATA

TCATATACGT
GGGAGATAAC
CACTTGGTCA
GGCGAAGACC
ATTAGACGTT
AAATCTATGG
ATTGCCTCTG
ACATGCATTA
ATCTACTCTG
GATGCATTAT
GGCAGCATTA
ACGTTGGTTT
GGTAACCTTA

TATGAAAATC

ATGCGCTTAA
TCTGTCAAAA
TGTTAAAAAT
TGTACGGTGA
AAACATAAGT
AAAAATTGGT
CTGAAATGTA
CATGCTGGTG
CAGTGATGCT
GTGTGAAAAT
AGAATAACTT

50
100
150
200
250
300
350
400
450
500
550
600
650
700
750
800
850
900

950
1000

1050

1100

1150
1200
1250
1300



TCAGITCTCC CCCAAAGACA GCACCGGTAT CAATATAATG CAGGITGCCA 150 ATATCCACGC
GATGGCGCAA AGGTGTATGA CCAAACCAGA AATGATCGGC 200 CACCTGCATC GCCAGTTCGC
GAGTCGG 227 (2) | NFORVATI ON FOR SEQ.ID NO 4:
(i) SEWOR4O8S82HARACTERI STI CS: (A) LENGTH: 278 bas®Craia9s/00528
TYPE: Nucleic acid (C) STRANDEDNESS: Doubl e (D TOPOLOGY
Li near (1i1) MOLECULE TYPE: DNA (genom c) (vi) ORI A NAL SOURCE
(A) ORGANI SM Escherichia coli (% SEQUENCE DESCRI PTION: SEQ I D NO
GATCTAAATC AAATTAATTG GTTAAAGATA ACEACAGCGG GGCCGACATA 50 AACTCTGACA
AGAAGTTAAC AACCATATAA CCTGCACAGG ACCCGAACAT 100 GTCTTCTCAT CCGTATGICA
CCCAGGH s TR C CRTTETrSCTCA CGATSGCAAA GCGARGCTOFAAG A EHAGC GARGRECCTT
TCCAGCGTCA TATTGGGECG 200 CCCTACGTTG GGGCGTGEGEC GTAATTGGTC AATCAGGCGC
GGGGT GRAANF XA TEONFPOR TSEQCADCAIDET TG :TCGAGATC.

SUBSTI TUTE SHEET - WD 96/ 08582

PCT/ CA95/ Qi0528EQUENCE CHARACTERISTICS:

(A) LENGTH: 2167 base pairs
(B) TYPE: Nucleic acid

(C) STRANDEDNESS: Double
(D) TOPOLOGY: Linear

(ii)

(vi) ORIGINAL SOURCE:
ORGANISM: Pseudomonas aeruginosa

(A)

(xi)

GGTACCGCTG
ACTGCACGAT
CGGCGCTGAG
AGCGGCCGCT
ATCGAGCGCT

CCGCGAGGGC.
. CCGGCGGCGA

AACCGGGGGG
GGCGGTGATG
CCCCCTACGA
GCGCCGAACC
CGGCGAGCGG
GCAACCATGT
GAGGAAATCT
CGTCGAGCGC
TGGGCACCGG
GACGGCAGGC
GGCGAAGATG
ACTTCTCCAG
CATGGTTTCT
CTACTGGCAG
GGCGGGTGGA
CCACAGGGGC
TTCGCGCATC
AGTCGCCCGA

GCCGAGCATC
CTACCTGGCG
CGACAGTCAC
GATCGGCCTG
CGCACGCGTA
GGCGTCGGCG
CCCGGACCGC
TACGGTTCCT
CCGGTGGTCG
GGGCTTCGAG
AGAACAGTGC
GTGGTGTTCA
GATGCGCCAC
ACATTCCGCT
ATCTACCAGG
CACCGCCGAG
GGCCGCCGAT
GAGAGTGACG
CATCGATACG
TCCCGGAGAA
ACCTTGTTGC
AGACGTGCAG
CGGTCCGGET
GCGGAAATCG
ACCGATTCGC

TGCTCGATCA
AGCCTGGAGC
AGGAGAGGAA
CTGTTCTCCG
TGGCGCATTG
GTCGCCCGAT
TATCGGCTGT

‘CGTGGGCTGC

AGCGCGCCGA
TATTCGCCGA
GCCGCTGGCG
TCGGCTCGGA
CTGTATCGCC
GTATCCCTCC
CGCGCGCCGA
CTGTATCGCG
CGCCAGCCTG
TGGCAGAGGG
CCCGCCAGCC
CGCGACCATC
TCGGCCGCGC
CGGCACCTGT
GGAGCGCCAG
ATGCGCGCGG
CCCGACCCTT

MOLECULE TYPE: DNA (genomic)

SEQUENCE DESCRIPTION: SEQ ID NO: 16:

CCACCAGCCG

ACGAGCGGGT .

ACGGATGGGA
AAACCGGCGT
CTCGCGGTCG
CGAAACGCTG
GCGCCGAGGA
TACATGTCGC
CGCGCTGCTC

ACATCGTCTA
GCGTACCTGA

CTACATCTAT
AGCACGGCGG
GACGACGACT
CGTGGTCTTC
CCATCGCCCG
ACCACCAGCG
GCAGGTGGTG
GGGCCTTCGT
ACCGCCTGGG

'CGCGCAGGCC

ACGACATCGA
AACAACCACA
CGTGTTCCAG
ATGTCGTCGT

GGCGACGGGA
TCGCTTCGTA
TCGCACCAGG
CACCGCCGAT
AGCAACTGAA
TCCCAGGACC

CTTCATTCGC

ACACGCGCAA
TGCTACCCGA

CGGCGGTCCG -

TTCGCCACTA
CCGCGGGAAA
CACGGTGCTC
TGCAGCGCGC
TCCACCGTGG
TCGCTACGGC
AGGCGGAGGT
GTCGCGCCTT
CCAGGCCTGC
CCGAGGCGGC
GCAGGCAACT
CATCGACGCG
GCCGCCTGTC

GTCCGCTGGC

GCATAACCTC

SUBSTITUTE SHEET
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500
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600
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(2) | NFORMATI ON FOR SEQ I D NO 5:
(A) LENGTH: 1596 base pairs
STRANDEDNESS: Doubl e (D) TOPOLOGY: Linear
DNA ( genomV@)96/08582y ) ORI G NAL SOURCE: (A) ORGAN SMp
col i (xi) SEQUENCE DESCRI PTION: SEQ ID NO 5: ATGGCTGACA TTCTGCTGCT
CGATAATATC GACTCTTTTA CGTACAACCT 50 GGCAGATCAG TTGCGCAGCA ATGGGCATAA
CGTGGTGATT TACCGCAACC 100 ATATACCGGC CCTTA ATTGAACGCT TGGCGACCAT
GAGTAATCCG 150 GTGCTGATGC TTTCTCCTGG GTG CCGAGCGAAG CCGGTTGTAT
GOCEGAACTC CTCACCCGCT TGCGTGGCAA GCTGCCCATT ATTGGCATTT 250 GCCTCGGACA
TCAGGCGATEAGE T Aad T EEEH Cro B0 QHPORRAAA TR T C T
TAAAGCCTCC AGCATTGAAC ATGACGGICA 350 GGOGATGITT GOCGGATTAA CAAA

GCCGGT GGCRCEE TR FERCTECARSS TSEET CEFACET SRS /& FCERRECARGA

CCCCCATTT EGGEBRHACCEATEAS CHORT CREAFITTEEN CACTEATELEEARAPCEETTETET Gl

GOCT OB AT KA S TR AR IR (BB R CBRT e FERAAAARST

GTATCA T ACCAGORIITIGACCAGRA TR OAACAC GATE T AGARCCCRET GABRIG

CeAOCOoAA e A RS R A PR S SR e At AR R8T

GCGCCCGGARCRARSRCIET CROGSTHCROGT TCRTARTCISCTCRAGATREICA CTFSOACEBACAGRAT

CAATATTTCErapcnoteT QuddddooACreEEEXE €36 T cTEOSGEEFE T SOMMEET.
CGGCAACCGT, AGOGTCTCCA GTAAATCT 9go TTCGTOCGAT  CTGCTGEOGG CGT TOGGTAT
FERRESCCATHIHEARE:

TAATCTTGAFCK I\ CEEEARG T GRAFRBECRFGT ATEPTT
CCTCTTTGORGCTeEGRaACANTINT GO COBCMAG (IO AR AT SCEECTARGOBEAGISACT

(i) SEQUENCE CHARACTER! STI CS:

(B) TYPE: Nucleic acid (O

(ii) MOLECULE TYPE
I a

1100

TTGCTGATGC
GTCGCGGGAA
AGTTGCTGGG
AATAACAAGA
TGGCGCGGTG
GTCGGGAGGT
GTCGCGTTCT

GGCCGGAGCG

CCAACCAGTT

AGCGCCATGG
GCGATGAAGC
AAACGAGCCG
GGGGTATCGT
CTGTTTCTCA
GGCGGTGATC
ACCTGATCTT
CTGACCCTGC
CCTCGAG

- CTGGGACGAG

GGCGCGAGCC
TCCGCCTGAG

CATCATGCTG

ATGCCGTCTG
AACTTCCTGG
TTCCGCAGCA
TATTCGCTTT

(2)INFORMATION FOR SEQ ID NO: 17:

(1) SEQUENCE CHARACTERISTICS:
LENGTH: 1872 base pairs
TYPE: Nucleic acid

* STRANDEDNESS: Double
TOPOLOGY: Linear

(A)
{B)
(C)
(D)

CGCGAGGCGC
GATCCTGAAG
CGATCCGGGC
GGACTGGTTC

GTTGCTGGGC

TCGGCGTGCT
GCCGGGCAGG

TACCTATCTG

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
ORGANISM: Pseudomonas aeruginosa

(a)

(xi) SEQUENCE DESCRIPTION: SEQ 'ID NO: 17:

GAATTCCCGG
GCGCCTCGCA
TGGTGGGCAC
CACGCCAAGG
CGCCGTCGAT
'GTGAAAGCGA
GGTTGCCACG

GAGTTCCCGA
GGGCTCCTGA
CTTGCTCGCC
ACGACATGAA
CCCGCTCACG
GTTCAACGAG
GCGTCCTGCG

CGCAGCCACC
GGAGATAGAC
TCGCTGACGC
AGCCGCCGAG
TGGTGCGCAC
GCCAAGCAGA
CAAGGGCGCC

CCCAAAACAC
CATGCCATTT
TGCTGGGCCT
CAATACCAGG
CAACGGCGCT
TCTACTTCCA
ACCGGCAAGC

ACCAGCACCT
ATCGCTCAGG
CGACCAGAAC
TGCTGTACGT
AAGATCAGCG
GAGCGCCTGC
GCTCGCTGAA
TGGGTGGCCG

TGCTAAGGGA
GGCAAGCCAC
GGCCACCGCT
GTGCCGCTTC
CCCGACATGA
ACGCTGCGCC
CGCTGACCCC

SUBSTITUTE SHEET

1800
1850
1900
1950
2000
2050
2100
2150

2167

50

100
150
200
250
300
350

200

500 -

800



GAAAACCCGC ACCCTGTTCA ATGTGCTGGG GCCATTGATT AACCCGGRCGC 1150 ATCCGCCGCT
GGOGTTAATT GGTGTTTATA GTCCGGAACT GGTGCTGCCG 1200 ATTGCCGAAA CCTTGCGCGT
GCTGGGGTAT CAACGCGCGG CGGTGGTGCA 1250 CAGCGGCGGEG ATGGATGAAG. TTTCATTACA

. TGCCG 1300 AACTGCATGA CGGCGAAATT AAAAGCPATICASHT38CCCC
AGAAGACTTT 1350 WD 96/ 08582

PCT/ CA95/ 00528 GGOCTGACAC CCTACCACCA GGAGCAACTG GCAGGOGGAA CACCGGAAGA
1400 AAACCGTGAC ATTTTAACAC GTTTGITA GGTAAAGGC GACGCCGCCC 1450
ATGAAGCAGC CGTCGCTGCG AACGTCGCCA TGTTERATGCG CCTGCATGGC 1500 CATGAAGATC
TGCAAGCCAA TGCGCAAACC GTTCTTGAGG TACTGCGCAG 1550 TGGTTCCGCT TACGACAGAG
TCACCGEAATA GCCAGAARA  ¢CYCAIFENATCEBATERCEEQ 40D NO. 6:

Fybe REEPEpoChEr feilodint coumaryed) eclitiitad (BaERARE) o0, oo

Li near AAGGAACAGROIEBOCETERIE: GERPAXGEAD PATJCAGCATA ) CORCGLOBECA SCRINTE:

GACACRIEC AR RSP Groagitae tadrilmct B iacNG T atdam
AACT AHCARNCGAGA PRIACAALC

TAITAJTﬁ##G¢¢¢@eG§ﬁﬁ§ QAL T EEARCRRACTCTEATTAAT

GCAAGCAAGEréeretT T EBETGALCEDT (dédccActce

CGGCGACAGC
ATATCTCGCG
GACGCGCGGA
CGCCGAGATC
TCAAGGGCTA
CAGTTCGCGA
CACCCGCGGC
TGGCGGCGAT
AAGGAGACCG
CACCGTCACC
ACAGCAGCCA

GCCGTGATCG

- CAAGACCCCG
GCCCGGTGTG
GGCACCGATC
ACTACAGGGC
CCTCGCACCT
CAGAGCGTCG
GCTGCCGATC
TGCAGCCCGA
AACGGCAAGA
GAAGCTCAAG
AGTTCAACGT
GGGCACGCCC
GCACTGCTTT

AAAAAGATCG
GATGTCCGCT

TCGACATGAT

AAGATCGGCA
CGAGGACCGC
TCATGGACGG
ATGACCGTAG
CATCGCCTCC
GCAAGGTCCT
AGCATCGGTG
CCGCTACTTC
ACTCCAAGGA
CACCCGGGGC
GAGCACCAGC
CGAAGAACCA
CAGGGCGGCG
CTACGTCGAC
CGGTGTTCGA
GCCGAATGGG
GTACAACAAG
ACGACAGCTC
GCCGTGGTCA
CTACAACACC
CGCACGCTCC
CGCTGCTCGC

SUBSTITUTE SHEET.

TCAAGGTCAT
TCCGGCCGCT
CGACCTGTGG

TCGAGGCGCG

TACACCATCG
CGAGACCCTG
ACACCCAGAC
CACGAGCACC
GCTGGTCAAC
CGGCGCCGTT
ATGACCGCCG
CCGTCGCCTG
GTGGCGCCAA
CACCTGGGCG
TCCGCAGTAC
GCTCGCTGTT
ACCACCTTCA
CCTGAAGAAC
CCGATCTCGG
CGCGGCGATG
CGCGCTGGTG
AGGACCCGCG
CAGCACGACG
CCCCTACGAG
CA

GGGCAGATCG
CGATACCGGC
ACCTGCTGGT
GCCAAGGAGC
CTCGGTGGAA
CCGGCGCCTA

GAACCGAAGC.
CTACCACCCG -

CCGAGTTCAT
TACAAGGATA
CCTCCACGAC
CCAACAACTC
TCGGCCCTGG
CTTCGTGCAT

ACGGCAGCAT
GCCTGGAAGA

CATCAAGACC
ACCCCGACGC
CTCGACGCCA

CGAAGGCGCC

AAGTCTGGTT

'GTGGTGGACG
GCTGATCACC

TGTACTGAGA

GAACCGTGAT

CCCTGGTCGA

TATGCCGTGC

GATCGGCCGC
CGACCAAGGT
AGCTCCAAGT

CTGGCCGCCG

AGATCGTCTC
GAACCGCGCG
CGTCAACGTG
TCGACAACCT
GGCGGCTGGG
CAACAAGGTT
TCGACGTCGG
CCCAAGTACG
CTCGCTGATC
AAGTCGCCGA
CATCCGAAGT
CAGGATCAGC
AGTACCAGGT
AAGCGGGTGG
CTCGGTGTGG
ACAAGACCCT
CCGACCGGTA
CCCGCGTGCG
GAAACCGTAC

650
700
750

800

850
900
950
1000
1050
1100
1150
1200

1250 .
1300

1350
1400
1450
1500
1550
1600
1650

31700

1750
1800
1850
1872



ATTTGCACTG TGICACAATT CCAAATCTTT ATTAACAACT CACCTAAAAC 200 GACCCTGATC
CAGCGIGAAT ACTGGITTCC CTTATGITCA TCAGATTCAT 250 TTAAGCAAGG GITTCTTCTT
CATTCCTGAT GAAAGIGCCA TCTAAAAAGA 300 TGATCTTAAT -AAATCTATTA AGAATGAGAT
GGAGCACACTWORS/MBSBRTTA 350 CTTATGAAAC TGITTCACTC CTTTACTTAA pdrh
TACCTTCCGC 400 TTTTTGAAAA TACGCAACGG CCATTTTTG CACTTAGATA CAGATTTTCT
GCGCTGTATT GCATTGATTT GATGCTAATC CTGTGGITTG CACTAGCTTT 500 AAGTGGTTGA
GATCACATTT CCTTGCTCAT CCCCGCAACT CCTCCCTGOC 550 TAATCCCCCG CAGGATGAGG
AAGGTCAACA TCGAGCCTGG CAAACTAGCG 600 AT% TGT GITTGAAAATC TAAGAAAAGT
GGAACTCCTA TGICACAACC 650 TATTTTTAAC GATAAGCAAT TTCAGGAAGC: GCTTTCACGT

CAGTGGCAGG 2 4RI ORC FHRAMEBT GHORG: Gt GAAATGA CTCCTCGCCA GTGGTGGCTA
GCAGTGAGT G AAGCACT G COARATGCTG OO CETCAGC CATTCGOCAA 800 GOCGGTGECG

AATCAGCGAC ATGHTASSTEN T CHOMGICTHRAGTREELGA 850 TTGGTOGCCT GACGGGCAAC

AACCTGTTGA ATCTCEE)I G LEMIFHCEY51 HHsCPASASGATT CGTTGAAGGC TTATGACATC
AATCTGACGG ACCTGCIEICA TEE): ARNAFNA HeiQACCCGECGC TGGGTAACGG TGGTCTGGGA
CGTCTGGOGG 1000 (ST GO EMMESECASEGHISAACTGTCG GTCAGTCTGC GACGGGTTAC
1050 (D) MERMOCIE IGHEER

PCT/ CA95/ 00528
1100 ACAGGTTGAA IUELERHIST TYREGENN C8ena®iaACTAC CCGTGGTTCC 1150
GCCACAACGA AGCACTGGAT GTGCAGGTAG GGATTGGCGG TAAAGTGACG 1200 AAAGACGGAC
GCTGGGAGCC GAGTTORESINAT } AAGCGTGGGA 1250 TCTCCCCGTT GTCGGCTATC
GTAATGGCGT GGCGCAREIG RRAFRU G s quiniaassAeerREEN@SACGCGCAT CCGTTTGATC
TGACTAAATT TAACGACGGT 1350 GATTTCTTGC GTGCCGAACA GCAGGGCATC AATGCGGAAA
AACTGACCAA (200 $Eﬁﬁﬁﬁ&ﬁ%ﬂt§ﬁﬂ¥¥MﬂGmGASMOCaﬁAﬁﬁetlﬁEETAAAAAG CTGCGCCTGA

450

750

GGTCTGAACT ATCAATATGG TTTGTTCCGC CAGICTTTTG TCGATGGCAA

1450

TCGAGACGGG
CCTCTGTCTA
TTTCAATAGA
CTGGGCGCTC
AAACTCAAGC
ATCGCGCGTC
CCATCAATCG
GCTCACCTTA
CCAGACTCAA
AACAACAATA
AGTGGTAAGT
ATTTTATCCC
CAGCCCAAAA
GTGTGAAGAT
TTGACTCCAG
TAGCATTCCC
CTCCCTCATA
GGGTTCTGGT
CGGCGCTTCT
CGGCGTTATA
ATCGGTCTGA
AGGCGCATCG
GTTTACGCTT
AACGAACGCT
AGTAGGTCAG
ACCGCCAGGA

AAGCCACTCT
CGCCTACTAA
TCACTCAGCG
TTTCTTTCCT
ATCTCCCAAG
GGACCTCCAA
ATGAGGCTAA
AAGCACCTCA
TCCTCCACCC
PTAGTCCTGG
CCCTTTTTCT
TAAACTCTGC
TCATATTTGT
ACCACTATCA
AATCCGCCGG
GGATAGGACT
TACCGGCACC
TTCCTGGAGG
GCGACCGTAG
GGCCCCATCC
CCACCGARAG
GCAGATCGAC
GGGGGAAGCC
ATCGGGCGTT
ACTGGCAAGC
CGGCAATCGC

SUBSTITUTE SHEET

CTACGAGAAG
AGCTCGGCTT
CTATTTTAAG
TCGGTAAAGC
CGATGCATCA

GTCTTARARA

TAGCTTCTTT
TTTTTCATGT
AGAAACAAAC
CATTGTAATG
ACGGTTGCAG
AAGCGTTCCA
GGCTATCAAA
AGAGGACTAC
GAAAATCACG
CCGGGCCGGT
GGCTTCGGTA
ACTCGCCGGC
AGGGAACCGT
GGACCGGAAC
GTCGTCGTGT
GGTACCGCTG
CCAATTTAGC
TGGTCCTGCC

‘CACGGCCATC

ATCGGAGATC

ACAGAAGCCC
ATTCATATGT
TTCACCCTCT
TGTCGGCCAG
TCTTGGGCCA
ATTCTTCGCT
GCAATATCTA
AAAAATTGTA
ATCCCATCCT
TACTTTTGAG
GATCAGCAAG
TTGTTGGCGC
TTTTTTCTGT
TGAGCATTAC
ATCAGATCGT
CTTCAACGGT
TGACCGGAGT
GTCCAAGTCA
AACCTCGTAC
GCTTTCGGAA
PGCCTCGCGC
GCTTTTGCAA
GGCATCCATG
ATTGCTCGGC
ACCGAGGTGC
GCTTGAGCAA

CTCACAGAGG
ATTTATATTC
GTAAGTTCAC
ACCAAACATT
GCATCCCTGA
GAAGGTTTTC
TCATTTCCAT
TTGATCCGTG
CTCCAATGAT
TTTACTTCGG
GTGCTCAAGA
TTTTTTCACC
AGTTGCCTCC
ATAAACAGGT
TTAGGTCCAG
GTGAGGGCCG
GGTACTCGAA
GGATCAGTGG
AGTCCTGTTG
CGCTCACACC
CTCGTTGGTC
CCGCGTTCAG
CCCAGGGCGT
AGTCCGGGAG
TGAAGCCAGG
GGGATGCGGC

50

100
150
200
250
300
350
400
450
500

.550

600
650
700
750
800
850
900
950
1000
1050
1100
1150
1200
1250
1300



TGCAGCAATA CTTCCAGTGT GOCTGTTCGG TAGCGGATAT TTTGOGTCGC 1500 CATCATCTGG
CGGGGCGTGA ACTGCACGAA CTGGCGGATT ACTAAGITAT 1550 TCAGCTGAAC GATACCCACC
CAACTATCGC GATTCCAGAA CTGCTGOGCG 1600 TGCTGATCGA TGAGCACCAG ATGAGCTGGG
ATGA TTACC 1650 AGCAAAACTT TCGCTTACAC CAACCAPAfIGASTeA3ECCAG
AAGOGCTGGA 1700 ACGCTGGGAT GTGAAACTGG TGAAAGGCTT ACTGOCGCGC CACATGCAGA
1750 TTATTAACGA AATTAATACT CGCTTTAAAA CGCTGGTAGA GAAAACCTGG 1800
CCGGGCGATG AAAAAGTGTG GGCCAAACTG GGTGC ACGACAAACA 1850 AGTGCATATG
- GOGAACCTGT GTGTGGTTGG CGGTTTCGCG gﬁﬁg%CGGTG 1900 TTGCGGOGCT GCACTCGGAT
CTGGTGGTGA AAGATCTGIT CCCGGAATAT 1950 CACCAGCTAT GGCCGAACAA ATTCCATAAC
GTCA AT AdT ANt ACCEESETIEE  GdECENsEsd Eggggg ééﬁ%%ﬁiGGCT
CTGTTGGATA 2050 AATCACTGCA AAAAGAGIGG GCIAACGATC TCGAT TCTG
2100 CATRRRFIES GRILREARE FRFEC GERFERPAARA2 1560 GCAGGOGAAT
AAAGT GEGABTTCRICERASTIEC ERAAGTTTCEBACOPTTAGCEEED TERACAEEEE TCRHGAGECG

COTATT R ABERGIRGET IR REARRI e BRAMAECCRT ROCTEATER CEABOcosc

 GTCTTGCTTTTTZII TRINEZGIH\ ATICECIGUS TUSFIAATCE RGGCARRGRA TNFSATCTTT
2400

TAAGT?gggéﬁéﬁg%ﬁéﬁ§%é?#%§?;égﬁ?ﬁE§$é§%§¢§§§§§£§§§£§§%§E§§%@AAiéggaTCCC
GCCCECEAFTA FARCRIMRS TGRS TECRCCT TR T RAAT CAGDT GRACCTABAGC GTASRBGCAA
TATGAA@@E@ T X AEEICCEEARCTEORE TETECEdPES atEPATEeer COMEGT TGA

o omRar Rl Al rodnecrlid (Addadddd BrbEelaTEr

ACCGGGCTTTSUBSTCTOTAGSHEETTGAGACG

2703

GCTTCCAATG

PCT et

CACTCATATG
AACTGACTCT
ATAAAGATTG
CATCCATGAG
CTGACCGCTT
CTTCAGGGTT
CAAGCGTACT
GGACTTGGTC
AGGAATATAC
CCATCGAACC
AATTTGAAAG
CAGTCAATAA
TCCCGTGTTT
CGCCTGCGTC
CAGTCACGGA
AAATTCATCC
TTGCGAGCCC
TTCCGCAACG
TTCGACGAAT
AACCCCGACA
CGCCCCATTC
TPCGCCGCCCG
CCACTCACCC
GGCGCTGGTG
TCGTGCTTCA
TGACCCTGGC

TGCGCCTTAT
GCGATCCAGG
GGTACATCGA

GCCGGGCGAT |
'TGCATCAACG
- TACCTGGCAA

TCATTTTTCA

TCTTAGCTTC
CTGGTGGGAC

TGGATTATGT
AGGTTCGTAA
TGTAATGTAT
GCCCCAATGC
AGATGATCCA
AAACGGTCAT
AGCCGCATAC
ATGCCGCCCC
AGCGTTTTTG
CTTGAAGTCC
AAAGCCACCT
TGGACGCCAA
GCCGACGCGG
GCTCGGTGCA
TTGAGGCCCG
CGATATCGGC
AGAGGGCTGC
GGCGRACGCC

SUBSTITUTE SHEET

AGATATCGGC
AACTCTCCAT
CTCTGACTTC
CCTCAATGAC
ATACTCTTTT
CCCCGCTTCA
GGTTTTTCTT
CTGTACTCCT
AAATGGTGGA
CACGCCCACC
TCATTGACAG
TGAGCGACTC
ATCGGCAATA
GAAGGTGCGC
TTCCTTAACG
CTTCGGTTCA
TTCGCGAGCT
ATTGCAAGCC

TGGCCGATAT.

CAGCCATGAT
AGCCCTGCTC
CGACGCTCGA
CCGCACACGG
GCGCTCCACC
TGCTGGCCAG

" TCGATAGTCG

GGCTTGGCGA

GCTGTACGCT
AGAATTTTCG
TGAGGAAAGT
CTTTAGCGAT
CATCGCGGAT
CTCTTGAGTT
GAGTTCTGAA
GCATTCCAGT
GTACCGTAGC
ACCCTGCACA
CCATAGATCG

CCACCTAGAG.

CACTGCAATC
TCTCTCGCCT
CACACCTCAT
TTAACGAACT
TCCGGACAAA

‘GCTGCAGCTG
ACCGGCAGGG .

GCCCTTTCCA

'CTCGGCAGCC

CAATGCTCTC
CGGAGGGCCA
GGCGAATGCG
GGGCGCCAGC
CCAGGACACG
GCGGCCGCGA

WDTEGTEAR?
TTGGCCAGCT

'GCTGGCCAGC

CTGAAGCCGT
TTTGCTTTGG
GTCATTGGCA
CATCAACCTC
TGGGACTTAT
ACCGACATAC
TTGATCGAGC
TGTGTAATAA
CCCCTACATT
AACCCTCTCC
AACTTCAATA

CTTATAATCG
.CTACCCCGGC

CCCACTTTCA
GCCACGCTGA
GTCAGGCCGT
CCAGCCATCG
TCCCCAGCGE
TCTGCCTGGC
TCCGCCTGCC
GTTGCACCTG
GCTGTACCTC
GCCGACAGCC
CCGCGCACGC
ACTGGTCGTC

TCAAACAAGT
1750
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(2) I NFORVATI ON FOR SEQ I D NG ' 7:
(A) LENGTH. 1391 base pairs (B) TYPE: Nucleic acid
STRANDEDNESS: Doubl e (D) TOPOLOGY: Linear
(genomi ¢c) WO ORI G NAL SOURCE:

(xi) SEQUENCE DESCRI PTION: SEQ ID NO 7:
TTTTGCCACT GCCCGCGGTG 50 AAGGCATTAC CCGGCGGGAT GCTTCAGCGG CGACCGTGAT

GCGGTGCGTC 100 GTCAGGCTAC TGCGTATGCA ALSCAGACCT TGTGGCAACA ATTTCTACAA
AACACTTGAT ACTGTATGAG CATACAGTAT AATT CA ACAGAACATA 200 TTGACTATCC
GGTATTACCC GGCATGACAG GAGTAAAAAT GCCTATCGAC 250 GAAAACAAAC AGAAAGCGTT

GECEECA Gr ARG ChGASPEA AT TEETALECTEE TERATAACAGE S5

CadcetdddaeN
SIS Wi N ok S e e s

CGGTAAAACECATTCRBACAR THaGHAANCATCEGPEELACCEA TACCHIGNAEAGSOOTCTIAAAYIIT G

AT CACAR R SR AT e B0 AR A T S T

CGCCCT GRCECCGETGREGIS CBBIEACAGT AGABIFAGHY CISTOGTTC GRTTCAGTCIE ETSCATITINC
T A A A A A L AN A R CACE T AT CEER T S AR AT
CATCAGIREY A AGCTGEOGGG TAACCTGAAG CAGTCCAACA ™ 800 OGCT
CTTCATCASC CAGATCOGTA TGAAAATTGG TGTGATGITC 850 GGTAACCCGG AT

SLUB SRR EC Sl e
e

(i) SEQUENCE CHARACTERI STI CS:
(O
(ii) MOLECULE TYPE

CCCGC GTGAAAGTGG TGAAGAACAA
'E GATCCT C TACGGCGAAG GTATCAACTT
GCTG ATCGAGAAAG 1100
GGGTAAAGCG 1150

STRANDEDNESS Double

(C)

(A) ORGANI SM Escher/cabs/gosa®| i
AGAGAAGCCT GTCGGCACCG TCTGGTTTGC

(D)

TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
ORGANISM: Pseudomonas aeruglnosa

(A)
(xiy

GGGTTCAGCA
AGCCGTGAAC
TCAAGACTCT
CAGGCCGCCG
CATCCAGAAA

'ACAAGGTGAT

TTCGAGCAGG
CAGCGGCAAC
TCCTGCCGAT
GGCCTGGTCA

- PGTCGGCTAC

AGAATGCCTC
ACCGAGATGA
CAGCAGCTCG
CGCAGCGCCC

AGCGTTCAGG

GACACGACTC

CTTCATCGCC
ACAACTTCGT
TCCAAGTCGC

'CGACAACACC

GCCGCTACTA
AAGCTGCGCC
CGGCGACAAC
AGCTGGAACA

GCTGCCGGGC

GATCGAAGGC
CCCCGCATGG
CAATTCTACC
GCGAGGGCAT

GGCGGTTCAG
TCGCAGAACG
ACCGCCCTGC
CGGCCTGACC
TGAACCGCAA
GGCACCTGGG
CGCGACCTAC
AGCAGAACCT
AACACCAAGC
GGACGGCAAG
TGCAGGCCGSE
GGCTATCGTT
CGGCAACAAG
TGGGCGCCAA
GCTTCGATGG

SEQUENCE DESCRIPTION: SEQ ID NO: 19:

TACCCTGTCC
GAGAAACACC
TGGGTTCCGC
TGGGGCGAGA
CCTGAACAGC
GCATCCGCGC
GAGAACATCT

GCTCGGCAGC

TGTTCGGCGG
GGCTTCAAGC
TATCCTGCAG
ACCTGCGCAC
CTGGGCTCCC
CTACAAGTTC
CCGGGCCGGA

GTACTCTGCA
ATGAAAGCAC
CGCCGGCGTC

CCAGCAACAA

CCGAACCTCG
CGGCCAGCAG
CCGACACCAG
TACGACGCCT
TGCCACCCTC
GCGACAGCGA
GAGCTGAGCA
CAACGCCAGC

TGGACCTGCA
TAAATGACCG

AGGT

SUBSTITUTE SHEET
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AATGCCGACTG CCTGECTGAA AGATAACCCG GAAACCGCGA AAGAGATCGA 1200 GAAGAAAGTA
CGTGAGITGC TGCTGAGCAA CCCGAACTCA ACGCCGGATT 1250 TCTCTGTAGA TGATAGCGAA
G&GIWCTAACGA AGATTTTTAA 1300 WD 96/ 08582

65 T 2 TGATACACAA GGGTCGCATC TGCGGCCCTT TTGCT TTTTPCT/GA55h088GT TGT AAG
GATATGCCAT GACAGAATCA ACATCCCGIC G 1391 (2) | NFORMATI ON FOR SEQ

| D NO 8: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 238 base
pairs (B) TYPE: -Nucl ei ¢ aci (C) STRANDEDNESS: Doubl e

(D TOPOLOGY: Linear (i) MOLECULE’ TYPE: DNA (genomic) (vi) ORI G NAL
SOURCE: (A) ORGANI SM Kl ebsi el I'a pneunoni ae (xi) SEQUENCE

DESCRY BT rfMorSE@IOR MR BEQ IDCRETAGEHAA GGOGGCATTC GGCTGGGTCA GAGTGACCTG
CAGCGTGGTG 50 TCGTTCAGCG CTTTCACCCC CAACGTCTCG GGTCCCTTTT GCCCGAGGGC 100
AATCTCGCEE) CRERENGEA CHARACABREETEOSAGGGTAG CTOGOGTAGG 150 GGGAGGCTGT
" TGCOGGCGAG AQRMGCRENGTRCCAGEICEBASBAGBAEATCC 200 TGOGCTGTAA TGGCCGTGCC
GTCAGACCAG GTBIGAGIYPE: Nucleic aci@38 (2) | NFORMATI ON FOR SEQ ID NO. 9:
(C) STRANDEDNESS: Double _

(D)
(ii)
(vi)

(a)

(x1i)

CTGCAGCTGG
CCGGCAGGGC
CCCTTTCCAT
TCGGCAGCCT
AATGCTCTCT

GGAGGGCCAG
GCGAATGCGG
GGCGCCAGCG
CAGGACACGC
CGGCCGCGAA
CCGGGCTGCC
TCGGCAAGCC
ATCCCATAAA
CCCTAGACGC
CCGCTCGATC
CCTGATACCC
GCGGCTCGTC
TGCGCCAAAG
‘CATGAGCGTC
ACTACTCCAT
GACAACGCCC
CGGCGTCGAG
GCGGCAGTTG
TCGAACATCA
CCACATGTCG
AGCTGGCGCG

TOPOLOGY: Linear

ORIGINAL SOURCE:

MOLECULE TYPE: DNA (genomic)

ORGANISM: Pseudomonas aeruginosa

TCAGGCCGTT
CAGCCATCGT
CCCCAGCGGA
CTGCCTGGCC
CCGCCTGCCT
TTGCACCTGC
CTGTACCTCG
CCGACAGCCT
CGCGCACGCT
CTGGTCGTCA
ACCACCAGGC
TCCCGTTCGC
AGCCCTCTTC
CCCGCCGETC
AGCCTCATCC

CATTGGATCC

CGCGTCCGCC
CCTGCGTGCT
GACCCGGCCA
GGTCCTGGAG
TCAGCATCAC
CCGAACAAGC
GTCGCTGAAC
AGGTGTTCAT

CCGATCTACA

CGATGCCACC

TCCGCAACGC
TCGACGAATA
ACCCCGACAT
GCCCCATTCG
CGCCGCCCGG
CACTCACCCT
GCGCTGGTGC
CGTGCTTCAA
GACCCTGGCG
CCCTGGGTTG
CGAGATGGAC
ACATTCACCA
CGCTCCCCGC
TCCGCCGGCT
TTCACCCATC
CCCTGGTCGC
GCCGAGGAAG
CGACCTCAAG
TCGCCGACAC
GGCGGCAACG
CAGCGACGGC
CGGTGCGCTA
TGGCTGGTAC
CCACGAACTG
CCATCGAGAT
TTCTTCGTCA

SEQUENCE DESCRIPTION: SEQ ID NO: 20:

TTGAAGTCCT
AAGCCACCTC
GGACGCCAAA
CCGACGCGGC
CTCGGTGCAC
TGAGGCCCGG

GATATCGGCT

GAGGGCTGCT
GCGGACGCCG
TCAGGCGCCT
GCCCTGCATG

CTCTGCAATC

CAGCCTCCCC
CGCCCGACAA
ACAGGAGCCA
CAGCCTCGGC
CCTTCGACCT
GACGGCGTGC
CAACGGCCAG
ACGCGCTCAA
CTGACCATCC
CAGCTACACG
CGATCGGCCA
AACGCCGGCA
GGGCGACGAG
GGGCGCACGA

GGCCGATATA -

AGCCATGATG
GCCCTGCTCC
GACGCTCGAC
CGCACACGGC
CGCTCCACCG
GCTGGCCAGG

CGATAGTCGC

GCTTGGCGAG
GACTGACAGG
TATCCTCCGA
CAGTTCATAA
GCATCCCGCA
GAAAAACCAA
TCGCGATGCA
CTGCTCGCCG
CTGGAACGAA

GTTCCAGCCG -
GGCGTGCTGC

GCTGGCCATC
GCCTCGAAGG
CGCCAGGCGC

CGAGAAGCCC

ACCAGCTCAG
TTGCTGGCGA
GAGCAACGAG

SUBST'™ITE SHEET
|
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(i) SEQUENCE CHARACTERI STI CS:
(B) TYPE: Nucleic acid

TOPOLOGY:
SOURCE:

DESCRI PTION: SEQ I D NO 9:

Li near

(A) LENGTH: 385 base pairs

(C) STRANDEDNESS: Doubl e
(ii) MOLECULE TYPE: DNA (genonic)

WO 96/08582) ORGANI SM Kl ebsi el | a pneunoni ae

GCACCTATAG CCACAGCGAT AACAACAGCC GCT
GCGATATTCA CACCCTACGC AGCCAGCTGG TGGT
TTTTCGACAG TTTGAGITTT ACCGGICTGC 250 AGCTCAGITC GACAAAGAGA TGCTGCCGEA

CITTATCAGR SERACCh “cal B beh SRRt TreC, qeepmoRts ggtontsliey, 1355

PCT/ CA95/ CUES@ACCCAG ACCEFFACAEE CAPFREFRAE GACARCOBATEG CHYCAGCGECA
(2) | A& ETrERG FeRTEERetAC Neccti'aeace

385

CAGCAACGCT
GCTCGCCGGC
PCAGTCATCG
GCGCACCAGG
GCCGCGCGGC
TGGTCGCCCT
GTGATCCGCA
AGCGATCCGC
CCGCCGAGAG
GGCGCGGCCA
TGAATGCGCG
ATCCCACTGG
ACCCGCGGCA
CCAACTGGAG
TCGAAGCGGC
GACCTCGACG
GGCCTACGGC
GCAACGGTGC
TTCTACCGCA
CGAACGGCTG
GCCCCGAGGA
GCCGAGCGCA
CGTCGGCGGC
TCAGCGCCCT
GACCTGAAGT
TTCTCGGGGC
ATATGAATTC

GCAACCTCGA
AACCCGGCGA
CCTGCACTTT
CTTGCCACCT
TGGGAACAAC
CTACCTGGCG
ACGCCCTGGC
GAGCAGCCGG
CGAGCGCTTC
ACGCCGACGT
GGCCCGGCGE
CGCGGAGTTC
CGCAGAACTG
GAGCGCGGCT
GCAAAGCATC
CGATCTGGCG
TACGCCCAGG
CCTGCTGCGG
CCAGCCTGAC
ATCGGCCATC
GGAAGGCGGG

‘CCGTGGTGAT

GACCTCGACC

GCCGGACTAC

AACTGCCGCG
CTGGCCATAC

CGATACCTGG
AGCATGACCT
CCCGAGGGCG
GCCGCTGGAG
TGGAGCAGTG
GCGCGGCTGT
CAGCCCCGGC
AGCAGGCCCG
GTCCGGCAGG
GGTGAGCCTG
ACAGCGGCGA
CTCGGCGACG
GACGGTGGAG
ATGTGTTCGT
GTCTTCGGCG
CGGTTTCTAT
ACCAGGAACC
GTCTATGTGC
CCTGGCCGCG
CGCTGCCGCT
CGCCTGGAGA
TCCCTCGGCG
CGTCCAGCAT
GCCAGCCAGC
ACCGGCCGGC
ATCAGGTTTT

(D

(vi) ORI G NAL

(xi)

PeseAuMolsos
CAGCGTAATG CGCCGCGGECA TAACGECGCC ACTATCGACA
GICAGITCGT 50 CAGCCTGCAG CCTGEECTGA ATCTGGEGACC ATGECAECCTG CCGAACTACA 100

GGTTTACTCC 150 TATCTTGCCC
200 TACGTATACC TCTTCCGGCA

(G TRFRORACETRHIMGHR

GAAGGCAAGA
GGACATCAAA
GCAGCCTGGC
ACTTTCACCC
CGGCTATCCG
CGTGGAACCA
AGCGGCGGCG
TCTGGCCCTG
GCACCGGCAA
ACCTGCCCGG
CGCCCTGCTG
GCGGCGACGT
CGGCTGCTCC
CGGCTACCAC
GGGTGCGCGC
ATCGCCGGCG
CGACGCACGC
CGCGCTCGAG
CCGGAGGCGG
GCGCCTGGAC
CCATTCTCGG
ATCCCCACCG
CCCCGACAAG
CCGGCAAACC
TCCCTTCGCA
CCTGATGCCA

TCTACCGGGT
CCCACGGTCA
CGCGCTGACC
GTCATCGCCA
GTGCAGCGGC
GGTCGACCAG
ACCTGGGCGA
ACCCTGGCCG
CGACGAGGCC
TCGCCGCCGG
GAGCGCAACT
CAGCTTCAGC
AGGCGCACCG
GGCACCTTCC
GCGCAGCCAG
ATCCGGCGCT
GGCCGGATCC
CCTGCCGGGC
CGGGCGAGGT
GCCATCACCG
CTGGCCGCTG

ACCCGCGCAA

GAACAGGCGA
GCCGCGCGAG
GGAGCCGGCC
GCCCAATCGA

SUBSTITUTE SHEET
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(A) LENGTH. 462 base pairs (B) TYPE: Nucleic acid (O

STRANDEDNESS: Doubl e (D) TOPOLOGY: Linear (ii) MOLECULE TYPE
DNA (genom g;az (vi) ORI A NAL SOURCE: (A) ORGANI SM Kl ebsiella
pneuno (xi) SEQUENCE DESCRI PTION: SEQ ID NO 10: PCHCAd0A3FC

AGGACGAACA TATCTGGACC TCTGGCOGGGG TCAGTTCCGG 50 CTTTGATCGC CCTGCACCCG
CAGCGGGTGA TCGCCCCTCA TCTGCTACTG 100 CGGOGCTGCA ACAGGCOGACG ATCGATGACG
TTATTCCTGG CCAGCAAACA 150 GCAGA FTAAGGTCTGA TAGTGGCTCT CTTCCTCCGG :
CGCGCGACGG 200 TCCAGGOGGC TCAACAGTTHIUGGTGCATAGC GCTTTGOGGT TGAGATGACG 250
CCCTTCGTTA AGAATATCCA TCACGATCTC CGTCCATGGA GAGTAGCGTT 300 TATTCCAGAA
TAGGGT (B ENFAGGATITNA FOIGASEY GDGNOGT@AIETATC 350 GCTATTTTGT AACCAGATCG
CATAAAGTGG ACGOGATAAC GTAGOGCTGT 400 CCATGACCGT ATGTAACCCA TGCTTCTCTT
TCGCCCAGCG SAGCAEQUENCE 46BARKCTERISTIC G

462 (2) | NFORMAA) ONCERETBEQLTD biGse airs (i) SEQUENCE CHARACTER! STI CS:

(A) LENGTH: 730Bbas®YPE:rMucleic a¢f®} TYPE: Nucleic acid (O
STRANDEDNESS: KSubl ETRANDEDNESSH : TRIMBIZSY: Li near (ii) MOLECULE TYPE: DNA
(genoni c) (¥P} CRPRPRREY sduegar .. (A) ORGANISM Klebsiella
pneurmnl ae, X1 )  SEQUENCE DESCR PTION SEQ ID NO 11: GCTGACCGCT

’ﬁlcd(%@q)?@&? CA 50 CCCGTCTGGG CGGCATGGTT
TGGCGOGCTG ACT @gGCT 100 TCAACCGGCG TTTCCCGTAG CGAACACGAC
ACTGGCGTT‘T”@C(%@% o st

aphylococcus saprqphytlcus

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: | q

TTGATGAAAT GCATCGATTA ATAAATTTTC ATGTACGATT AAAACGTTTT 50

TACCCTTACC TTTTCGTACT ACCTCTGCCT GAAGTTGACC ACCTTTAAAG 100
TGATTCGTTG AAATCCATTA TGCTCATTAT TAATACGATC TATAAAAACA 150
'AATGGAATGT GATGATCGAT GA | | - 172

(2)INFORMATION FOR SEQ ID"NO' 22:

(1) SEQUENCE CHARACTERI STICS:
(A) LENGTH: 155 base pairs
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Double
(D) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) - ORGANISM: Staphylococcus saprophyt:icus

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22:

GTTCCATTGA CTCTGTATCA 'CCTGTTGTAA CGAACATCCA TATGTCCTGA S0
AACTCCAACC ACAGGTTTGA CCACTTCCAA TTTCAGACCA CCAAGTTTGA 100
CACGTGAAGA TTCATCTTCT AATATTTCGG AATTAATATC ATATTATTTA 150

AATAG . ' 158
(2) INFORMATION FOR SEQ ID NO: 23:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 145 base pairs
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Double
(D) TOPOLOGY: Linear

(ii) MOLECULE TYPE. DNA (genom:.c)

SUBSTITUTE SHEET



TGCTGGOGGC GTAGAGTGGG CTGTTACTCG TGACATCGCT ACCCGTCTGG 200

SUBSTI TUTE SHEET WD 96/ 08582

PCT/ CA95/ 00528 67 AATACCAGTG GGTTAACAAC
ATCGGCGACHVESEIRBSECTGT GGGTACCCGT 250 CCTGATAACG GCATGCTGAGPGETAos68aEs
TCCTACCGCT TCGGTCAGGA 300 AGATGCTGCA CCGGTTGITG CTCCGGCTCC GGCTCCGGCT
 CCGGAAGTGG 350 CTACCAAGCA CTTCACCCTG AAGTCTGACG TTCTGTTCAA CTTCAACAAA 400
GCTACCCTGA AACCGGAAGG TCAGCAGGCT CTGGA TGTACACTCA 450 GCTGAGCAAC
ATGGATCCGA AAGACGGTTC CGCTGTTGIT CT 500 COGACCGCAT CGGTTCCGAA
GCT.TACAACC AGCAGCTGTC TGAGAAACGT 550 GCTCAGTCCG TTGTTGACTA CCTGGTTGCT
AAAGGCATCC CGGCTGGCAA 600 AATCTCCGCT CGOGGCATGG GTGAATCCAA CCCGGTTACT
GGCAACACCT %i WSWTCGC GCTGCCCTGA TCGATTGCCT GGCTCCGGAT 700

CGICGTGTAG AGA\ T%taphylococcus sa ophyt:.czzgo

(2) | NFORMATI ON FOR SEQ I'D NO 127 CHARACTERI STICS: -
(A) LENGTH 225 base S cI c acid . (O
STRANDEDNESSP“%O %UBN‘EE DES‘EP&PT@%L&EEP E‘Lq % (ii) MOLECULE TYPE:
DNA (genom c) (vi) ORI A NAL SOURCE: A) ORGANI SM  Pr ot eus

M rabi s o carlptla i GEPAA KRG R RPACNrrPEQrbRaRbcAR aaTanceeTa 50

CACACGATAT TTCCCGTCAT CTTCAGTTAC CGGTACAACA TCCTCTTTAT 100
TAACCTGCAC ATAATCTGAC TCCGCTTCAC TCATCAAACT ACTAA - - 145

(2) INFORMATION FOR SEQ ID NO: 24:

(i) SEQUENCE CHARACTERISTICS
: (a) LENGTH: 266 base pairs
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Double .
(D) TOPOLOGY: Linear

(ii) MOLECULE TYPE:  DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Staphyl ococcus saprophyt.zcus '

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24:

TTTCACTGGA ATTACATTTC GCTCATTACG TACAGTGACA -ATCGCGTCAG 50
ATAGTTTCTT CTGGTTAGCT TGACTCTTAA CAATCTTGTC TAAATTTTGT 100
TTAATTCTTT GATTCGTACT AGAAATTTTA CTTCTAATTC CTTGTAATTC 150
ATAACTTGCA TTATCATATA AATCATAAGT ATCACATTTT TGATGAATAC 200
TTTGATATAA ATCTGACAAT ACAGGCAGTT GCTCCATTCT ATCGTTAAGA 250
ATAGGGTAAT TAATAG ' B 266
(2) INFORMATION FOR SEQ ID NO: 25:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 845 base pairs
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Double
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE' ' '
(A) ORGANISM: Haemoph:.lus .mfluenzae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25:

'SUBSTITUTE SHEET



CGCTACTGIT TAAATCTCAT TTGAAACATC GCAAAGICAG TGAACCACAT 50 ATTCGAGGAT
GGCATGCACT AGAAAATATT AATAAGATTT TAGCGAAACC 100 TAATCAGCGC AATATCGCTT
AATTATTTTA GGTATGITCT CTTCTATCCT 150 ACAGICACGA GGCAGIGICG AACTTGATCC
TCATTT WO Y/MIBTACATGA 200 CCAATGGTAT AAGCGTCGIC ACATA  PCT/CA95/00528 -

225 SUBSTI TUTE SHEET WD 96/ 08582
PCT/ CA95/ 00528 (2) 1 NFORVATI ON FOR SEQ I D NO  13: (i) SEQUENCE
CHARACTERI STI Cs: (A 2 base pairs (B) TYPE

LENGWFE?

Nucl eic acid (C) STRANDEDNESY. ~Doubl e (D TOPOLOGY: Linear

TGTTAAATTT
" TTGTCGCTTC
GCCTCTTTCA
TACTTTTTCT
CTTCCACTTT
GCTTTTTCCT
TGATGCGACT
CTTCTTGCTT
AATGCTAATG
TTACAAAGCC
AAAAGAAAAA
TTATAAAARA

CTTTAACAGG
TTTCACTGCA
TTTCACTTGC
GACGCTGCTT
CTCTGCTACT
TTACTTCAGT
GATGCTACAG
ATCAAAACAA
TTAATTTTTT
CTATTACTTT
CAGTAATAGT
ACATCTAAGA

ATAAAAATTTTATTTTTTGT

TTACAGGAGA
AATAATTGAG
ATACAGTTCA
ATACAGATTT

(2) INFORMATION FOR SEQ

TGCTTGATGC
CAATAGTTGC
GCAACAATTT
AACGCCCTCG

GATTTTGTTA
TCTACTGCTT
TTTTTCTGAT
CTGTTGCTGA
TTATTTTTCA
CATTGTATTA

TTTGCTTCGT

CCTGTCACGA
CATTATTTTC
GATGCAGTTT
AAAACTTTAC
TATTGATTTT
AAAAAAAAAG
ATCAATATTT
AGGATAAAAT
CTCCCACTAA
TCTTTTAGCA

ID'NO:.26:

(i) SEQUENCE CHARACTERISTICS:
LENGTH: 1598 base pairs
TYPE: Nucleic acid
STRANDEDNESS: Double
(D) TOPOLOGY: Linear

(A)
(B)
{C)

TTTAAATTAA
GAGTTGCTTT
GCTGCTTCTT
TTTAATTACT
CGTCTGTAGA
GCTGCAGCAT
ATCCTCAACT
CTAAAGCTGA
TCCATAGAAT
AGTTTACGGG
CTTTCTTTAA
TAATAGATTA
AATAGTTTAT
CTGATTTATT
GATATTGGAT
GGGCAAATGG
CTTCTAAATA

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
ORGANISM: Haemophilus influenzae

(A)

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26:

GAATAGAGTT
ATTTATAACA
AACTGCAATG
TGGCGCAAGT
GCGATTGCAG
TTTATTTAAA
GAATTAATAT
CAGATTGGAA
TGTTCCCGGT

GCACTCAATA
AAGGGTTCCA
TTGTTGGCTG
TTCTACTTCA
ATAATGCTTC
ACGGCACAGT
GAATGGTGAT
TGAAAGCAAT
GCTTTTGTGC

GATTCGGGCT
AATGAAAAAA
CAGGTGGTGC

GGTCTTGGTC

TGTCGTGGCA
TTTCCACAGG
GTAACTTCTT
AAAGGACGGC
CAAATCTTTA

TTATAATTGC
TTTAATCAAT
AAATGCGGCA
GTGCCTATGC
ACTAACCCAG
TGGCGTTTAT
ATGCTCAGAT
TCAGCTTCAC
TTTCGTTGCG

ACCTATTATT

‘TTCTGAAACC

TCATTTCGCC
TCTTTCGCAT
AAGCTGCTGT
CTTTTGTTTC
TTTTGTTTTG
ACCTAAAACC
AATTTGATTG
AATTTTCATA
AAAGATTACT
TAAAAAACCA
TTTAAATAAA
ACCATCCCAT
TTCGTTITTCC
GAAACAATTA
ATCAA

CCAGATTTTT
CTCTATTAGC
GCGTTTCAAT
GGGTGAAGCG

CTTTGATGAG

ATTGATTCTA

AATAACAAAT
AGCGTAATGT

CCAGTGAATG
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(i1) MOLECULE TYPE: DNA (genom c)
ORGANI SM Proteus mrabilis :
ACATTTTAAA TAGGAAGCCA CCTGATAACA TCCCCGCAGI TGGATCATCA 50 GATTTATAGC
GGCATTTGOVOABOBSIZTAGA TAAAAGCAGT CCAACGATCC 100 CGCCAATTGIPARCAISRHdEZST
TGGACTATTC TTTTTATTTG CTCCGCTTTA 150 TCACAGTGGT TTTCGCTTTG CCGCCCCTGT
GCGCCAACAG CTAAGAACAC 200 GCACGCTCTT TAATGIGITA GGCCCATTAA TTAATCCAGC
GCGITCCGCC 250 TTTAGCATTA ATTGGIGITT AGTCCTGA ATTATTAATG CCTATTGCAG
ATACCTTAAA TGICTTGGEGEC TACAAACGTG CGGCAGIGGT CCATAGIGGT 350 GGAATGGATG

(vi) ORI A NAL SOURCE: (A

AAGTGICATT ACATGCTCCC ACACAAGIGG CTGAGITACA 400 CA

402
(A) LEN
STRANDE

(2) | AFORMETEED GORGEERCED NRAATEAATG TOARTHTCUENGCTRAARAGTERESHI CS:

et AfpRESC Alortaney, mrexdeRla (TdEnSRal Adhcaencan ESh00e. o

(xi) SEQUENCE DESCRI PTION: SEQ I D NO 13:

300

(genom ¢)GAGTGOTATORAGCNTAASCDRARAGTGGTGCC TTATCGRGRAI AMAGRAGEETS Bi00abi | i s

AT oaCT A T AT L AR ER (S agtty pEFFAA

GGCAGT

SUBSTI TUTE _SH
CCTC1

ceASPePEd GAbRcaGCAAG

A ]

o

“AAGGA
TTTGGCTGGA
TGGTTTAGCC
CTACTAGTTT
ACCTTTACAT
TGACAAACTT
TAACAAAATT
GAATTACAAT
TCTTTATGAA
CATCTCGTCA
TATAGTTTAG
TGGCTATGCT
CAATAGGTGA
TCTCAAGCAC
ATCCGTTAAA
TTTTCTTTTA
TACCCCTCGC

(2) INFORMATION FOR SEQ

CAAATCTGTT
ATGCAGGTGT
TATCATTCTA
AGAAGCAAAT
TGCCAGATTA
GCAGTGCATT
ACATGCCAGC
ACAGTAATAA
AAATTGACCT
TCACCGTAGT
GTGCAACCTA
TACTTAAAAG
CAAACGTACA
ACGCAAATCT
AAATTTAGCA
TAAAACAAGG
CAGTCGGACG

AACCATTCAG
GTGTCATTAC

AATGTATCAA

AAGTGGACAT

GTCATCAAAG

CTTAGAACTT
ATAGTTATAA
TTCGAAGATG

' CTCTCGTGTT

TACGTGCGGG
GCTGCAATTC
TAAATTCACG
GCAAAAAAGT
TTGACATTGA
TTACGGTTTG

'TAATAAAGCA

CGAAAAATGA
GCTTTTGATT

ID NO: 27:

AGATCTTAAG

-AAGATAGAGC

TTTAATGAAG
TGATTTTGCT
AAGGTAAAAA
TCTGGTTTCC
ATATACCCAT
GTAAAAAAGC
GCATTAGGGG
TATTGCTTAC
CAGATACCGA
CCGAATTTAT
TCACTTTAAA
ATACAACTGC
AATTTAAATT
CAATTCCACA

'CCGCACTTTA

TTATCTGACG

(i) SEQUENCE CHARACTERISTICS:
LENGTH: 9100 base pairs
TYPE: Nucleic acid
STRANDEDNESS: Double
TOPOLOGY: Linear

(a)
(B)
(C)
(D)

(ii) MOLECULE TYPE: DNA (genomic)

{(vi) ORIGINAL SOURCE:

AAGTATTTGC
CGCTTGGGGC
CTAACAGAAT
GACCGCACTG
AGGTAATTTA
ATCAATTAAC
TGGAGTCGTT
TTTTGATAAA
CAAGTTATAA
GATCAAGCGG
TCGCACTTGG

CTGTTGATCT:

GAAGTAARAA
AAATTATACT
ATAGTTTCTA
CTAAGTGTGC

TTACACTTAT

GCGAAACA

R AR 558

GTCIFHTERE T AGRATAETRUTCARARCARAACACEPETRACEARTTTPAGC

750
800
850
900
950
1000

.1050
1100

1150

1200

1250
1300
1350
1400
1450
1500
1550
1598

(A) ORGANISM: Haemophilus influenzae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27:

GTCAAAAATT GCGTGCATTC TAGCGAAAAA ATGGGCTTTT GGGAACTGTG S0
GGATTTATTT AAAATCTTAG AAAATCTTAC CGCACTTTTA AGCTATAAAG 100

TGCGGTGAAA TTTAGTGGCG TTTATAATGG AGAATTACTC TGGTGTAATC 150

SURSTITLITE SHEET

157
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(2) I NFORVATI ON FOR SEQ I D NO 15:
(A) LENGTH 1348 base pairs (B) TYPE: Nucleic acid (O
STRANDHDDEZES82 Doubl e . (D) TOPOLOGY: Linear (i 1) pdftlfsidebpsTYPE: DNA
(genomi c¢) (vi) ORI A NAL SOURCE: (A) ORGANISM Proteus mrabilis
(xi) SEQUENCE DESCRI PTI ON: SEQ | TTTCTCTTTA AAATCAATTC

- TTAAAGAAAT TATTAATAAT TAACTTC%ﬂV\(EE? GTATGATT ATACAGTATA ATGAGTTTCA
ACAAGCAAAA TCATATACGT 100 TTTAATGGTA GTGACCCATC TTTATGCTTC ACTGCCCAGA
GGGAGATAAC 150 ATGGCTATTG ATGAAAACAA ACAAAAAGCA TTGGCCGCAG CACTTGGICA 200

e S szt iR L el
A A TOTAARPC IO PNISToRaR 1O ERaATOIR AR T CAC

TCTACMPSTACTATCATCCEOTCHNR GITRAIENTT ASGNTOSET TATCEAIddE TTH#g GCTGA

cror RS AR S AT S PG criroras

TECTTCARSTIACTE XSG CER2RACICARCARIA Ammmm CT@G\ATTGA

PCT/ CA95/ 00528
(i) SEQUENCE CHARACTERI STI CS:

500

ACGAGATCAT
GCCTCGGCGT
TGTCACATTT
ATTGGATAAT
GCGCAACAAT
CTTTGCCACC
TCTTCGGGTA
TTCCCCCGTT
CAGAGTGCGT
TCCAAAATGA
AGCGTGAAAT
CTTATTTGTT
CTAAAGTGCG
ATTGCCTTCA
CACGCTCTTG
ATAAAATATT
ATCAATGTTT
GCTTATCACT
GTTTTTGCTC
CCCGACATAA
CCACTTTTGA
TTAATGCTTT
TTCGCCATAA
CGCCACTAAT
GCAGCAGCCA
TTGTAATTCT
CGCCATTGGT
ATATTGGCAA
TATATCATTA
CTTTACCCGT
AAGCCACCAT

AATCATCTTT
TCTTTTGGCG
TACGGTGACA
CGCTAGGATG
TCCGCGGCAA
ATAATTGAGT
AATCTGTTTG
TTTTCTGATT
ATCCAAATAA
GCATTAAAAC

.GAGTGATGAT

TAATAACGAA
GTCATTTTTA
TTATTTAAGC

CATTTCCGAA

CTTTGCGCCC

TTTTCCACAA

CAAAGCCGTT
CTGCTTCTCC
GTTGTGGTTA
ACTGTTGGTA
GTGCAATACG
ATTGCCGTAT
GACACGTGGC
TTAAATCAAT
GGCAGTTCAG
GCTGTCATCT
AGCCGTTGAT

CATTCAATGC.

GTTATCTTGA
TATCAAACAC

AGEWQﬁﬁfﬂﬂéﬁﬁﬁgﬁiﬁﬁﬁﬁcﬁﬁﬁxTQﬁﬁﬁ&Aéx&b

TAATTCATAA
GAAGCGTTGC

TTTTTGTCGT -

AAGCTCGGTC
TTAATGGAGA
TTTTTGATCA
ATCCCACAGG
CATTTGAGGA
AAAAAGCCTT
AATATGTTTC
AACTCAGCAT
GGCGAGCCAA
GAAGAGTTCT

.GTTGCTGTAA

AGATAGGTAC
ACCGTTTGGA
TTTTTCGCGG
TTCATATAAG
ACGCCCAAGT
CTAAGTTTGC
GTACCTGTTT

CCAGCTGGTG

TTAAGGCACT
GCATATTCTA
CGCATCTTCT
GCACAGTTTC
GTTGGTTTTA
TTTGTCTTTG
AAGCAATTTT
ATTTTTTCAA
CGCATAAGCT

CCTCTTCAAT
GGCGGATCGA
TTTGACTTGT
CGCTAAAATT
AATAGTGCGC
ACCCGCGTAA
TTTTTACATA
CGTCCAATAC
TAAACGATAA
TTTCTTTGAG
AAGACATCGG
AATATATTCC
TTGACTCGCC
TGTGGTTGCG
CTCAGTAGGA
GTGTCGGTTC
GAAAGCAAAC
TAGCGACAAT
TGATCCAAGC
ACTCGTTTGT
ACCAAATCCC
TACCGCCTAT

CCTTTCCAGT.

ACGAATGAGA
TTTTCGACGA
TTAAGTGCGG
AGGTTGTTGA
AGGCATTCTC
GTTTCGCCAT
AGGGTTTGCA
TGATATAAGG
CGCGCCATTT

GGCTTTAACA
TGAGTACTAA
TGAAAGCCAT
ATTGCGAAGA
GATCTTGTGA

TAACGTAGTT

ACGAGCAATA
CTTCTTTATA
CGCCCCACAC

'TTTAAGATTT

CATGATTGCC
TTATATATTC

CGATTACACA

TCGCTGGCET
ACATAATAAC
TGTTCCCGCA
CTGTCAAAGT
TTACGTTCTG

' AGGCATTGCT .

TATCATCAAA
GCATACCAAG
ATCGCTACGT

CTAAACCTTG

AAAGCAAGTT
AGCATTTTTT
TCATATTTGA
TCTAATTCTT

GCCTAAAGGA

AAATTACAGG

ATAAATAAGT

TTCAATGAGG
. CTAATGGTGT

SU BSTITUTE SHEET

450
500
550
600
650

750
800
850
900
950
1000
1050
1100
1150
1200
1250
1300
1350
1400
1450
1500
1550
. 1600
1650
1700
1750 .
1800
1850
1900
1950
2000

700 -



AGCCGCACGT ATGATGAGCC AAGCTATGCG TAAACTAGCG GGTAACCTTA 700 AAAACTCTAA
TACACTGCTG ATTTTCATTA ACCAAATTCG TATGAAAATC 750 GGTGITATGT TTGGTAACCC
AGAAACCACG ACCGGTGGTA ATGCGCTTAA 800 ATTCTATGCT TCTGITCGIT TAGACATTCG

TCGCATTGCGGw:

CAGTGATGCT 1200 GACGACACAA AAGAGTAATT AGCT
1250 AGACCTAPARAGERTTESEFAPRRAPCATHRSHACAT

850 ATGGTGATGA AGICATTGGT AGTGAGACTClQéﬁaﬁéggék'
TGTTAAAAAT 900 AAAGTGECTG CACCGTTTAA ACAAGCTGAA TTCCAAATTA T

AGGTATTAAT ACCTATGGECG AACTGATTGA TTTAGGTGIT AAACATAAGT 1000 TAGTAGAGAA
AGCAGGTGCT TGGTATAGCT ACAATGGCGA AAAAATT
CAATTACTTA AAAGAACATC CTGAAATGTA 1100 O (
GITGTTAAAT CATGCTGGTG 1150 AATTCACAAG TGCTGCEEAT TTTGCAGGTG AAGAGTCAGA

1050 CAAGGTAAAG CTAACGCAAC
GAGTTA AACACTAAAT TGCGTGAAAT

CATCi@éS‘I

GTGTGAAAAT
ATCH) 2050

96/ 08582 GTTTAAAACC AAAACGTTGT AAAAATTCTG CTGIGRAGATS/ AFRRTGCC 2100

GTTTGTAT

(2) | NFORVA
(A

STRANDEDN

E@Ei&%

GATAGAAGAA
TTTGTTCATA
GAATTAAGAG
CCATTCCCCA
CAGGATTGCT
TTTTCCCCAG
CACTGCCGCA
CGACAATGCG
GCGCCACCGC
CACAGCTTTT
CTTTATAACC

TCTTGACGCA

GCCGTGATAG

CTTTGCTGAT
CGTTCTTCTG
TTTAGGTAAA
ATGATTTACC
TAGCCTAAAA
GAGAGTATTT
TAATGGTTTT
ATCGTACTTG
TGCACGGGCA
TGTCTTCCGT
AATTTCACTG
GTCAGCCGTA
TTTCTACTGA
GCTACTARAC

TGCGATCCGC

GAGACCTATG
AGGAAAGAAT
GCATTCATCG

TCC &Gﬁ@r

NAL SOURCE

E
DNA (genongéz
aer ugi nosaCTTGRARA TgEGUEﬁggqﬂﬂﬁ}@

CCCACTTGAA
GCTAAAGCCA
AAACTAATGC
TTAGCACGCT
TCTGCCTGTC
AAGCGAGCAA
GGAATAAATG
ATCATTGTCC

GATAACCGTG

TGGGCTTCAG
ACTGGTGTAA
CCATTTCAGT
CTCGCCACAA
GTATTTTTCA
AACGTTTTAA
CCAGCAATAA
GAAATAGGTT
AGATTTTGTT
TCGATTTCTA
TTCTGAGGTT
CGCCTTGTGA
ATGCCGATAG
CGCTAAAAAT
GAATACGGCG
TAAATCTGCA
GGGCAATTCA
CTARAATACA
ATCGTAAAAT
ATTTGGCTGT
ATGCAATTCT

"TAAGCAGAGT

SUBSTITUTE SHEET

CTAAAGACTG
CCGACCACTG
TGAATTTGCT
GATGAATCCA
CAACGCATTG
TATATCAGCA
GCTCTGAATC
CAAGCGGCTT
ACGCATATCG
CTTGGTCTTT
GCATTTTCTT
GACATAATCG
TCGGCTCTTT
TCTAACATAC
AGAATAAAGC
TCGCCATTTC

"TGTGCTGCCG

TAAATAAAGC

CCGCAAGCAC

AAGAAAAAGT
TGCACCGCCA

‘GGTCTAATCC

GCGTCAATTA
TTGCTCACCC
TTGGTTGCTG
GATTTTAAGT

TAAAGTTAAT

TCTCGCTTCG
TAAGTATAAA

CCCTGAAAAA

TATTTTGATT

TGTGGCTCGA
CTTCAATCGC
GCGGGAATTT
AATTTGCTCG
CATTGGTTGA
CCGCCTTTTA
AGGTAGTTTG
CATTTTTTTG
TAATCAATCA
TGAAAGTACA
CGCCAAAACG
GCTCGAAATT
CAATGCAGCA
GGCTTAGCAC
GGGTTCATTG
CGATAAGGTC
CTGCAACACC
TCTAATATTT
GGCTTCACGA
TACGCGCTAA
TTACTCACTG
GTGATGATCG
AGCGTTGTGG
ACTTCGCCAA
TAATTCAACG
GGAAATACAA
AGGGTGTTTA
TTAATGAATA

AGATTCAGCC

TTACCGCACT
TTGTGTGGTT

RS SR SR s

LENGTEEGZABACESS ATRFGRSCAT CATAAGATLYPEGAMETIT BEFASTTCCC
ﬂ&%%%éaiﬁA'@d@ﬁ@twcwd'T@Gﬁﬁhﬁ&HLEzE%BE

PATAATCCI=GT

Pseudononas
2300

AJgB:TAAATGGTTT
'TTGAATTTAC

2350
2400
2450
2500
2550
2600
2650
2700
2750
2800
2850
2900
2950
3000
3050
3100
3150
3200
3250
3300
3350
3400
3450

3500
3550
3600
3650
3700
3750
3800
3850

ACCATTATCT
GTCCTAATTG
CCGACTTTCA
TAAGGTCATT
CAATTCCAAT
CGTAGAAAAC
CCATAATGGC
AGTTATTACG
GTGGTAAATA
ACGCACCATT
CAAATTTTGC
TCATATTCTT
CACATTGCGG
TTGAAGGTGC
AATTCATTCA
ATAAGAACGA
CTTGTTTGTT
GCTTTACGAA
TTGTTGAGTA
CGACAAACAA
TAAAAACGAC
CACATCGGCT
TTAATTTACC
GTTTTTAATG
CATTCCGCCT
ATATTAATTT
TTCTTGTCAA
TTTAAAGAAT
TTACAAATCG
TGATGATCTC

WO



GGTACCGCTG GCCGAGCATC TGCTCGATCA CCACCAGCCG GGCGACGGGA 50 ACTGCACGAT

CTACCTGGCG AGCCTGGAGC ACGAGCGGGT TCGCTTCGTA 100 CGGCGCTGAG CGACAGTCAC
AGGAGAGGAA ACGGATGGGA TCGCACCAGG 150 AGCGGCCGCT GATCGGCCTG CTGTTCTCCG
AAACCCROUS/08382CCCCCAT 200 ATCGAGOGCT CGCACGOGTA TGGRCGCATPET/ChSkHissy CG
AGCAACTGAA 250 CCGCGAGGGC GGCGTCGECG GTCGCCCGAT CGAAACGCTG TCCCAGGACC
CCGGCGGCGA CCCGGACCGC TATCGGCTGT CCGAGGA CTTCATTCGC 350 AACCGGGGGEG
TACGGTTCCT CGTGGGCTGC TACATGTCGC §E§E§§§€é$ 400 GGCGGTGATG CCGGTGGTCG
AGCGCGCCGA CGCGCTGCTC TGCTACCCGA 450 ACGA GGGCTTCGAG TATTCGCCGA
ACATCGTCTA CGGCGGTCCG 500 GCGCCCAACC AGAACAGTGC GCCGCTGGCG GCGTACCTGA
TTCGCQﬁGﬁﬁu&é@aéﬁﬁﬁEﬁ@@ﬁﬁcﬁﬂGéﬂﬁﬁﬁﬁﬂwﬂiixiiaia@%nﬁiA&%ﬁﬁﬁﬁﬁuﬁ?ﬁﬁ%ﬁﬁ@AA
GCAACCATGT GATGCGCCAC . CTGTATCGLC. AGCACGGECGG CACGGTGLIC 650 GA CT
ACATT T e R R CERACACRERRCARNCAH AN o XA AR IZCTH CRASGG
CEiIIIQEE%E&HEﬂaGT@EEGA@CE&@KIEE&Edﬁﬁ%ﬁﬁﬁfﬁiﬂ&@@&&T@ACéXiXEEK&1§IGmﬁﬂ65333
CCAT OO0 CTG ACCACCAGCG
A(xxéigi : A :ﬁﬁ§?§¥§§ﬁ§9:rr
ACTTcnaumArmcxnmmAesAscmeccmazmTxmmmﬂwnnmmmmmmgxmmmr@mmmﬁwqcnmmwCT

m%%&%%%@m«%ﬁm

ACGACATIRT ARG TEACCEETEAHACCTRARTISS
(IIIIIEKﬂihiA@@GTE@@E@@@E@wGQ@G&&@E&&wNﬁiaaaaaa&AIﬂiﬁa' cGTQQEQTGGC 1200

300

600

900

o AR IR A Lo
P oAE

TTGAAGGACA
ACACCATTAC
TGCGCTGGGC
GTGGTTAAAT
AAGCGTTTAC
TATTAATTTA
ATTTGCAGGC
AAAACTACCA

AGTTTTGACA.

TAAGTGAATT
GCCAATAACT
ACTGATTCAT
AGGTTCAACC
GGGGCGGAAA
AAATGGCTAA
ATTAAGTGCG
CACGTTTCCA
TTGCATCAAC
AAAACTTTCT
TTCAACGTTT
ATGGGGCAAA
ARCGAAGACA
TAAGTCGGTT
ATCATTTTTC
ATTATATTAT
AACACAGCGT

ACTTGAACAA
CCGAAAACTG
AACGCGCTAT
GTCGATGAAT
GTCGTTTAGC
ATGTTGGCTT
ACAGCAAAAG
TGCAAATTGA

.TCTATTCCCA

ACCTTTTCAA
TAAGCTTGGA
CAATTTTTAA
TGAACAAGAT
AATGAAAGCT
GTCAGCCTTT
GTGATTTTTC
TGAAATTGAA
AGAAAATTTT
CCAGAACTGG
AGCTGCGCGT
AGCCTATTTT
TPTTTATCCG
GCAATTTATG
AGCTAGATAA
TTTTTATGAA
AACCGTTCTC

GTTTTTGTTT
GCAGCGAGTA

' GGCAAAAAGA

TTATTGCCTT
TTTTTATATC
TTAGCAATTT
TCGTTTGAAC
TCAGTTACGC

ACGAGCAAGT
‘CAAGGAGAAC

AGGTAACGCG

AGAAACATTT

ACATTGTTTT
TTTTTTAACG

TTATGTGCAC
. GCCCCGTTTT

AATGAGTTAG
AACCTCTTTA
CTGCACAAAT
AACGGTTTAT
GCATTTACAG
CACTTTTGGC

-AAACCCGAAG

GGAAACAAAA
TTGCAGTTGG
AGTTTGATAA

ATCAAATTCC
GAAACAGAAC
TTTACATCAA
GGCGTACTTA

GCTTTATTTA -
GATTGAACAA

AACTTAATCA
ATTGCGGTGA
AAAAAAGAGT

TGAATAAATT -

CAAGATCAAA
TCCCAATGTG
TTCACTTTGA
ATCCTTTTAC
GGTTTAACCT
AGATTATATA
CGGTGAAACG
CAACAGCAGT
TATTCCTTTG
CTCAGCATTT
CTTACAGGTC
TAATTCGTCA
ACGGCCCATT
TGAAACATTG
GGACAAGATC
CGCACAAACA

TAA C 1250
TTTT ATTTCAAQ&@W(&%%W00528

OV 2O THAGONR TCACRS00AM T 3073 SHOGCTGCT

R AT Ol S0 PR U

CTCAAGTCAT

TCCCTTTTAT
CAAAAAGTGG
TCAACATCAA
TCTTGCTTGC
CAGAAACAAA

. ACAGCTTCAT

AAGTTGGTGA
TTACAACAGC
TAAACAAGAT

CAGAATTTGA

AAATTAAGTC
TGTGGAACAA

TCCTTTTGGA.

TTTTATTGCT
GAGGGGAGTT

TTCAGAATTG -

CGGARAGTCG
AATAAACAAA
ACGTTGGGAA
ATTTTGAAAA

CAGCTITCTG

GCAAACCGAG
GTTTTTCCTG
CTTTCGATAA
GTAATGGAGC

SUBSTITUTE SHEET

4450
4500
4550

4600

4650
4700
4750

4800

4850

- 4900

4950
5000
5050
5100
5150
5200
5250
5300

5350
5400

5450
5500

5550

5600
5650
5700



CGGTGCGCCA GTGCTGECCG CCGCCCGAAG CCTTCGACGT GCCGGTGGAC 1450 GTGGICTTCA
CCAGCATTTT CCAGAATGEC CACCACGACG AGATCGCTGC 1500 GCTGCTCGCC GCCGEGACTC
CGCGCACTAC CCTGGTGECG CTGGTGGAGT 1550 ACGAAAGCCC CGCGGTGCTC TCGCAGATCA
G3/o8882CGCC 1600 GTGATCACCC AGCCGCTCGA TGCCCACCCROTIEXIEB0SIBG

TCGAGCT

TGCTGGTATC 1650 GGCGOGECGC ATCAGCGAGG AAATGGOGAA GCTGAAGCAG AAGACCGAGC

1700

AGCTCCAGGA CCGCATCGECC GGECCAGECCC GGATCAACCA GGECCAAGGTG 1750 TTGCTGATGC
AGCGCCATGG CTGGGACGAG CGECGAGECEC ACCA
GGCGCGAGCC GATCCTGAAG ATCGCTCAGG 1850 AGITGCTGGG AAACGAGCCG TCCGCCTGAG
CGATCCGEEC CGACCAGAAC 1900 AATAACAAGA GGGGTATCGT CATCATGCTG GGACTGGITC

O AP R A L B Rk PR (A o e feT

1800 GICGCGGEGAA GCGATGAAGC

2000

ACCT @TWM@GW&WWCQGGGTWG@GA@M GC

TATT
2167 (

(A
STRANDE
(genoni

GTGAAA

SHEET

SRR g

Eoph | a¥earceTT 5850

SEQUENCE CHARACTERI STI CS:

Q1D
LENG-AAGBYTDA bﬁé@cgaw'gA GAGGGC@S}TG ﬁ?ﬁ&&ﬂ&‘{éﬁeuA&A&ﬁG&Tﬂ 59000

é&Nb'SAATCAACCAE%uﬁﬁﬁ@h@@¥ daareaaTGe (GTAAGEDAGGULESFYPE: DNA

aer ugi ng%(éﬁ A‘?‘ CRI EARRE %%W é@%

GAGTTCC@&%W@@@@MCMWTMWWM GA

T Coa IO R e S AT A AP AR A AR T R R

GTGccecnmcrrecmrtxtmcnczaacaxxminrmkggTnasaagasmeGeﬁAééeaﬁéﬁqgcceﬁeﬁvGA 250

Ceevesey

TCTTTGAAAT
AAAAAGTAAG
ACGGCAGTCA
GAACCGCACT
TGAATTAATG
CTGGGAGCAT
GAACCTCGTT
GCCTATTGAA
AGAGTTTGAA
AATGCAAGAC
TGCGGATAAT
CTATAGCATT
TTGAGTGCGT
CTTACTCACT
TTCCTTACAT
CGTGAGGCGG
CAATATCTTA
TCGCTTATGG
ACTCAGGTTT
TCACGATACA
TACCCGTTAT
CGTGAGCTAG
CGTTAGAGGC
TGATGAATTT
ATCGCAAAAA
TCCTTATTGC
GTGGGAATTG

TAAACAATAT
CATCTTACTT
ATCTGGCAAA
TAGTGAGTCA
AAATCCTTAA
TACCTTTGAT
CTGTGCAAAA
CAGATCGCTA

AGAACTTGGC -

GAGTTGCGGG
CTTAATGTAA
ACAAGTCGCC
TGGAGCGTGA
ACCAATAAGA
CGTGAGTAAT
TGCTTGGTTT
CTTGATTTAT

ACAAAATGAG.

TTGCCAAAGA
ATCACGAAAA
TAAACGATTA
TGATTTTCGT
GTTGAAACAA
TFTTAATTTT
ATGGGTTATG
GGTCATTGTCG
TCTTAAACAA

TGATATGCCA
TGAATAAAGA
GGTCAGGTTG
CACGGTAAAA
CAACAGGAAG
GATCGCAGTA
TATCAAAAAA
TTGAAGCGCG
GTTCGGTGGG
CAGCCTTACA
ATTTTGCGAC
AAAATTAATG
AAATAATGTA
AAAGTGCGAG
ACTCGTAACG
GGAAGTGACG
TGGTAAGTCA
GTGGTTTCTA
TGGGGAAACC
GCGAAGATAA
TTTAGCAAAG
CACGCCACAT
AAAAGTGAGG
CGCTGTATCC
TTCAGGTTGC
GTTCGGAATT
GAACCAAGTT

CCCTGACCCC

CGTng%TAc
TGATGGGATT
CAGGAAATCT
CTCCATTTTG
TGGCTCTTTG
ATTTGCTGGT
CTGATTGCTG
AATTGTGACA

'GGATTTTTAA

GGCAATAGCT
AACGACGACA
GGCGATTGCT
GAAATTATTG
CATTAAACAG
ATACGCAATC
CCACATATTT
AAATTCCCCT
TTGATAAACA
ATTGTGCTTG
AGTGCCATTG
AAAGTGAACG
ATTTTAAAAG
GTAAAAAATA
ACTGTCGTGG
CAAAAACAAA
GCAATATTAT
GGGATAAGAT

AAATAATCGC
TATTATTTAA
TACGACAAAT
CTAAAGCTTC
CTTTCTCCCG
TATTCAGGAT
AAATGGATAA

ATTACGGATG

TCCAACTGAA
TTGAAAATAT
CCTGCTGGCT
TGATTTAGAA
CAAGCCCTCG
GGGACAGAAA
TGTGGAATTT
CTAAAGATAA
GGTTCTCGTG
AGAAATTAAT
GCGGCGTATT
CTTGGCGATA
ACATCAAAAA
CAGGAGAAAA

ACTTTTTARA

CAATCTTCAT

TTAAATCTTT

GCGCAGCATT
GGTCATTATT

SUBSTITUTE SHEET

ikl RER

8£E&%ﬁ%P“&%éﬂEE%éK83%&mﬁ§ﬁﬁﬁiﬁ¥IXiAéxXéxaéTT
ACCGGCAAGC

%glé%ﬂ TUTE

6300
6350
6400
6450
6500
6550
6600
6650
6700
6750
6800
6850
6900
6950
7000
7050

7100

7150
7200
7250
7300
7350
7400
7450
7500
7550



WD 96/ 08582 W9 UOM

GGACATCACC CAGCAACGCG GCCAGCAATA CCTGGAAGCG CTGATCACCT 400 ACGGCACCCC
GCTGGGCATG CCGAACTGGG GCAGCTCCGG CGAGCTGAGC 450 AAGGAACAGA TCACCCTGAT
GGCCANO2498882CCAGCACA CCCCGCCGCA 500 ACCGCCGGAG TGGGECATHE ASBMOHATGCG
CGAATCGTGG AAGGTGCTGG 550 TGAAGCCGGA GGACCGGCCG AAGAAACAGC TCAACGACCT
CGACCTGCCC 600 AACCTGTTCT CGGTGACCCT GOGCGACGCC GBGCAGATCG CCCTGGTCGA
CGGCGACAGC AAAAAGATCG TCAAGGTCAT ACCGGC TATGCCGTGC 700 ATATCTCGCG
GATGTCCGCT TCCGGCCGCT ACCTGCTGGT 750 GACGCGCGGA TCGACATGAT
CGACCTGTGG GCCAAGGAGC CGACCAAGGT 800 CGCCGAGATC AAGATCGGCA TCGAGGCGCG

CTOREEXYTATA T OTOARTCTED0 mwmm@ MIDERGACTEC THIGAREATGG GEEgCGCCT

CacR AR ol RO T

CATGBGETTEATECIﬂmE2CGmEEGAGWEEﬂﬂNIEHM]NMRNMRHWMEKBGUKZN“NEIJB13©BAGETCCT

%@%@@%ﬁ*ﬁ%&%&%ﬁ%ﬁ%@o-me

CAAGRINTATT2 0 FCTCACTEAT CT ARGRSGIRCH CTCCATRTTT G CRASTIRGACG 7BOCGACGT CGG

125%@69%@53%@&@@&3@@@0 W@WT TESFERNIC 7830
GAGCACCAGC CA GCAT CTCGCTGATC — 1350 GGCACCGATC

mﬁ%@%&o@&@ﬂ@%@@%&@r&%@@mﬁo@?@ﬂm R
GCT QICTGIATEAL CAREACCT EATCRSANEH T TS GTIGECCCACCLATHAREINGAC 7A60ACCTTCA

ncradae eI R L BRI L R oo

160 CTEEAGEZRGEA TCTARBACTAGC TESETGGLRG CGAGTTTAATT ATRAAGHAKRIG 80650

GCCGT
CAGHEZHERAGRT \ARERAR

C¥¢«é&iﬁﬁ§kﬂa&§A@GEKﬁﬁwT&&5QAAAACTTTTA

GCATATTCGT
GCGTATCTTA
AAATATAATA
AGAAGAAGCA
CCTTAAAAGC
TTGATTGAAC
TGCAAATCAC
ACGCAGTTTT
GTTACGTTAA
TGAATTAAAA
CTTATTATTA
AAGTGCGGTT
TTTTGGTTAT
ATGAATTGCC
GCAATGCAAA
GCAAGAAAGT
TGCCAGAGGA
TTTCTGAAAA

ATTTTCGCGG
TTGCCCCCCG
CTTTTTCTGC
GAAATTGATT
ACCGAATGCC
GTGTTGAATA
GGTGGACGTA
ACAATTTGGT
AAGATGGGGT

GGTGCAAAAG

GTGAGTTATA
ATTTTTATGG
TGGTTGCTTA
TTTTGGTATC
TTGGGGAATG
GATGAACGAG
TGAATTCCAT
CCCATAAATT

TTAATCCTGG
AATGCCGTGG
ATTTATTGAT
ATGTTACCGA

AAAATGCGTA

TGTAATTCAA
TAACCTTAAT
GGTGGCTGTA
AGAAAAACAA
ATATAACTGA
AAAGAAGATT
AGAARAAATG
CACAAGGTTC
GCTAAAGATA
GAAAAATTAT
AATATGTGAG
ATATTAAGCC
CTGTGGAAAG

(2) INFORMATION FOR SEQ ID NO: 28:

(i) SEQUENCE CHARACTERISTICS:

GACACCCAAG
TACGCCTAAT
AAGAAAGCGA
GAAGTGAGTT
AGAGCTTGGT
AGGTGGCTGA
ACTCARATTA
TGAAATTACT
ACGGTTGTTC
CTTGTTAGCT
GCATCAACGT
TATAATGACC
AAAATACTTC
TAATCTGTAT
TTGATTTGGA
CCGTTGTGGC
TTTGAGTAAC
GAGGTGTGGA
TGCGGTCATA

(2) LENGTH: 525 base pairs
(B) TYPE: Nucleic acid

(C) STRANDEDNESS: Double

( D) TOPOLOGY: Linear :

oM S R e e

AAGAAGGAAC
GCGGAATGTG
TATTGAAATG
TGCCTTTCTT
GCGCAACTGA
TGATGCGCCA
ACCCACAGCT
GAAGATGGTT
AATGGTGGAT
TATTCCCGAA
GGCGAACATT
GCACTTTTGA
AACAAGATGA
TTAGTGAATA
AGGATTGCAG
TTGTGGCTGA

TTGCTTTCAC -

AATTAATCAT

'AAACACAACA

(ii) MOLECULE TYPE ﬁlslfiqruar E S H E ET

GCTCAAG
CAACACC
83GO8CTACEAG

8200
8250

18300

8350
8400
8450
8500
8550

. 8600

8650
8700
8750
8800
8850
8900
8950
9000
9050

9100

PCT/ CA95/ 00528 -

650

950



GCACTCGCTTT CGCCTGCTCGEC CA
SUBSTI TUTE SHEET '
PCT/ CA95/ 00528
CHARACTER| Y9 96788582
‘Nucleic acid

(ii) MOLECULE TYPE:

(vi) ORIGINAL SOURCE:

(a)

(x1)

AAAAATCGAC
CCAATGTATT
ATGGTGATGA
ATCAGCACCA
ARAAATTAAA
TGTACGATGA
GATATTTTTG
AGATGACAAA
AATCCAGTAA
GCTTGTTGTC
CAATTTTCAT

WD 96/ 08582

(2) I NFORVATI ON FOR SEQ ID NGO 18:
(A) LENGTH 3451 base pairs
(C) STRANDEDNESS: Doubl e
DNA (genomni c)
ORGANI SM  Pseudonpnas aer ugi nosa
18:

1872

ORGANISM: Moraxella catarrhal:.s o

TGCCGTCATT
GACCGTTGGG
GCCAAACATA
GTATGGTTTG

TAACGGTGCA
CCTCACCTGC

CGAAAAGACA
ATAAAACCAA
ATAGTGCAAT
CAATCTTTTT
CAGATTTTCC

TTCAACCACC
AATAATAACA
CTTTCCTGCA
ACCAGTATTT
AGCATGAGAC
TGTGGCAACC

. AACTTACCAC

TCCAAATGCG
AAATCCGCAA
TACCAAAGCC
CTAAT

(2) INFORMATION FOR SEQ ID NO: 29:

(i) SEQUENCE CHARACTERISTICS:
LENGTH: 466 base pairs

(A)
(B)
(C)
(D)

TYPE:

Nucleic acid

STRANDEDNESS: Double

TOPOLOGY :

Linear

SEQUENCE DESCRIPTION: SEQ ID NO: 28:

ACATAGCTCA
GCCCCAAAAC
GATTTTGGAA
AACGCCATAG
CAACGGCACC
ATACCAAGTC
ACAGACCAAG
TGTGAGCTGT
ACAAACCAAA
TGTGATGTTA

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:

(A)

(xi)

TAATGATAAC
TTTTTATTTT
AACCTGCACC
CGTCAGCGAC
TTTACAAATC
ATGCACACCC
TTTAGCCATT
TGCCATTGAC
ACTTTCATCC

AGGCAACAGC TTATTA

SUBSTITUTE SHEET

ORGANISM:

CAGTCAAGCA
PTGATCATCA
ACAAGTCATC
TTAAACAAAA
ACCATGCACC
TTATTATATT
CAGATAATCA
ATAGAAGTTA
CAATGAAATT

AGCTCAAATC
TGCTTAAGAT
ATCGCATTTG
AAAGGCTCAA
GCTTTGACAT

"AACTCAAATA

AGTCGCTCTC
ACGATATTAA
TATCTACTTA

Moraxella catarrhalis

SEQUENCE DESCRIPTION: SEQ ID NO: 29:

AGGGTCAGCC
TCACTCTGCC
CAAARATGGT

TCTGCGTGTG
TGTTGGTGAA

AAATACGCTA
ATCATCAGCT
ATACAGTGTG

CTCAATTTAG

TATTCGCAAG
AATGAAACAT
TCATATCGCC
ACATGTGTAA
TGATGTACCT
CATTGCCTGT
CCGATGATTG
TGTGGTCCAA
GTAGCACCCA
TCTAAAATAT

TGTTTTGAGC
ATTTTTTTAC
ACAAACAAGC

TGCGTTCACT -

TTTCATGACC
CTTTGTCAGC
TAACACCTTG
GTTGAACGAT
CTCTACTGAT

(i) SEQUENCE

0528

P/ dAGR
(D TOPOLOGY: Linear
(vi) ORI G NAL SOURCE:
(xi )X?_QJENCE DESCRI PTION: SEQ I D NO

(A)

50
100
150
200
250
300
350
400
450
500
525

50

100
150
200
250
300
350
400
450
466



TCGAGACGEG AAGCCACTCT CTACGAGAAG ACAGAAGCCC CTCACAGAGG 50 CCTCTGICTA

CGCCTACTAA AGCTCGCECTT ATTCATATGI ATTTATATTC 100 TTTCAATAGA TCACTCAGCG
CTATTTTAAG TTCACCCTCT GIAAGITCAC 150 CTGEECGECTC TTTCTTTCCT TCGGTAAAGC
TGT CATT 200 AAACTCAAGC ATCTCCCAAG CGATGCAT#eAr/dAdsidgsssCCA
GCATCCCTGA 250 ATCGCGCGTC GGACCTCCAA GICTTAAAAA ATTCTTCGECT GAAGGITTTC
CCATCAATCG ATGAGGCTAA TAGCTTCTTT GCAATATCTA TCATTTCCAT 350 GCTCACCTTA
AAGCACCTCA TTTTTCATGT AAAAATTGTA TTGH G 400 CCAGACTCAA TCCTCCACCC
AGAAACAAAC ATCCCATCCT CTCCAATGAT 450 “AACAACAATA TTAGTCCTGG CATTGTAATG
TACTTTTGAG TTTACTTCGG 500 AGIGGTAAGI CCCTTTTTCT ACGGTTGCAG GATCAGCAAG
GIGCTCAAGA _ 550 A%'(I}ATCCC TAAACTCTGC AAGCGTITCCA TTGITGECGEC TTTTTTCACC

CAGCCEAAANFRRMATE éeé?ﬂTéRANOTT??TTCTGT AGTTGCCTCC 650 GTGTGAAGAT
ACCACTAT CAGGT 700 TTGACTCCAG AATCCGCCGG
GAAAATCA - TAGCATTCCC GGATAGGACT CCGGGCOGGT

A”FACCGGCACC GGCTTCGGTA TGACCGGAGT

. CTTCAACGGT GT
.

- CGCTCACACC 1000 ATCGGTCTGA CCACCGAAAG
Eeygg.qc GGCGCATCG GCAGATCGAC GGTACCGCTG

@E)TQ@ﬁﬁﬁﬁﬁﬁpTQE@FT
GCC CCAATTTAGC GGCATCCATG

GCTTTT COGCGITCAG . 1100 GIT
CCCAGEGRGE ) 1dsf AMEANORGE ATCGGGCGTT TGGTCCTGOC ATTGCTOGGC AGTCOGGGAG
1200 AGTAGGTCHG ACKEARAAN: GAEPEoAtechSCEAGhS#R: JEAACGCCAGG 1250

ACCGCCAGGA CGGCAATOGC ATCGGAGATC GCTTGAGCAA GGGATGCGGC 1300
96/ 0858 CT/ CA95/ 00528
GOCT GO ) o SRRYENGR: DRSS o SBRCTRAY: % GC 1350 CATTGGCTGG
CATGGCATAA GTATTGGCAG CCCTGATCGC OGCTTGACGA 1400 - ' ok

WO

GATCTTTGAT
TTACCATAAA

TCTGTCTCTA
 TTACGAATTC
CCAAAATATA
TCCAATGGGG
TTTGCCACGG
GGAATTTTCA
AACACTATTA
CTCTGGCGAG
CGGTCTGACT
CAGTGCATAA
TACAACGGTA

(2) INFORMATION FOR SEQ ID NO:

TTTCATTGAG
GTCCAGCCTT
TTTGCCATCT
AATGCTACTA
GGTATCTGCT
AATTTTCCTG
AGGTCTAATT
TCTCCACGAT
TGAAAAGAAT
ATAACCGAGT
TTTGACCTTA
CCGCAAGCAC
TCGCAGGTAT

TATTACTCTC
TGAAGAACTT
TAGGCATCAA

GGGTATCCAA

TTCAAGAGGT
CTCTCGGAAA

TACTTCAGAC:

AGACACATTT
GGTCTGTGCT
CAGCTCCAAT
GCAATAACAG
ACTCGACTCC
CAATCCCTGC

31:

(1) SEQUENCE CHARACTERISTICS:

TCTTGTCACT
TTACTAGAAG

AAAAGAGGGG

ATACTGGTTG
CATCTGGTCC
CCCAAAATAT
TTTGACCTGC
TTATCCAACT
AGAGACTGCC
CTTTTCTAGC
TCGGTACCCC
AGATTTTCAC
T

(A) LENGTH: 3754 base pa:.rs
(B) TYPE: Nucleic acid

(C) STRANDEDNESS: Double
(D) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (Q’enon_lic)

(vi) ORIGINAL SOURCE:
Streptococcus pneumoniae

(a)

ORGANISM:

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31:

TCTTTCTATT
ACAAGGGGCT
TCATCCCTCT
TTGATGACTG
AAATTCAACA
TCAGATTGTA
CCAAGACTGA
GARAGACATC
CCATTTCATA

ACTTTCTTAG
 CAAACTCTTA

CTGTCGCGAC

50
100

150

200
250
300
350
400
450
500
550
600
631

CCAATATTTT GGTCAGCATA GTGTTCTTTT TCAGTGGTAA CAGCTTGCAA . 50
. TACTTGAGCA GAAATGGCAG ATTTATCAAG GAAAAAGTTA ACGTAAGGTC 100

'SUBSTITUTE SHEET
|

300

600

900



GCGATTTCCT TGCGCCTTGC CGITTCGEECG TTCAGCTTGI CCAGCCGTGC 1450 TTGCAGCECTG
GCGATTTCAT CCACTAGGTA GGACATCGEC GITGTAGGIT 1500 GCCTTTTGIT TCTCCAGIGC
ATTGEGTGCC TTGECAATCA AGGCATTGIT 1550 TGCAGICTGC AATTCTTCTT ATTGCGATCG
CCTGCGTAAVAGMBS8AGTA 1600 GOGCGTTCAA GOCACTGCTC TGGOGT TGGRCIRATSG0S38 T
GAGGCAAAGC 1650 ATTCCCAGCC TGGTCAAGCT CGGACTGCAC TTTTTTCTCG ACATTTGCCT
1700 TCCTGGECCTT GTAGICCGCC TCCACCTCAG CAGCGGECTCG CTGEECTTCT 1750

'GCTTCCAATG ACCGGCECTTT ATTCTCCAGC TCZEEQ&&E? TTTGITTCAA 1800 GATAGCGATT
TGCGCCTTAT AGATATCGEC GCTGTACGCT TT 1850 CACTCATATG GCGATCCAGG
AACTCTCCAT AGAATTTTCG GCTGECCAGC 1900 AACTGACTCT GGTACATCEA CTCTGACTTC
TGAGGAAACTT UMY EAICAACTDBITCA AAAGEST TTCECCEEIBGAIT T TCACAGCCAGT T TABTGAT

2050 CTCARREIT TR BTN (Rt ot T T Er ol £ SRR 459
CTTCAGCGRGORGEGHAN CACETIGTIATICT ‘FC@GTWGAQTTWAWT?@GGG@AG@@T ACT

TCTTAGCT Kool ol CAcEEAITHEE CEcAREEAFAT ACAA BT CIAREATRA BTEE O3 GFGAC
AAATGGTGGA GTACCGTAGC TTGATCGAGC 2250 AGGAATATAC TGGATTATGI CA cc

ACCCT GCACAT Ay Ty aRT T SREOT COAPEERAEEAAEATECT AN TCAT FEREAETECAT
CCCCTACAmcmmwﬁmmTAAmemmmmmmﬁcmccwmcc

AGAT AT LA AR D T e MMAT CRAg L e ArRBAGESAR,
TTCCTTAAGGMCEQIGEHCMGCEﬁEEEEXEG@TZ&SGAGAEWBﬁEEEEHﬂEECECAmﬁEGETICEEWWCA

S G A e i R T

2700 TTcn&ﬁ#@@%ﬁtﬁ?cﬁﬁ@ﬁ@ﬁ?&@%xi&@ﬁ? QﬁyﬂﬁaéﬁT@@FT§75é°°
$TCGACGA&imﬁﬁf@ﬁ&é@IZk#awﬁﬁiﬁkﬁﬁﬁTGE@EXXE@Caciﬁ@QGﬁGCGﬁcA@RQ@GQQCC€§5ACA._

CoACOT A AR e EA ORI oA SU e RN B BT SR AR

CII¥(IIIIET@I§KIE§ET@EBQEQGGBECIE@C@EGIGGAG@EG@!NG&ECTmGBGGC@mCEAASGCG

3050, TCOTEAT ARG T TA

GFTT

TGACCCT GRRCRETEAETCECRTLTT.

SUBST! TUTEaBHEEFCGA

ATTTGATGAA
TTGAAAAGGA
CAACAGTATG
TCGGATGGGT
CGCAGATTCT
CCGATCCCTA
TGTCTTGATT
ATCCTAAACA
ACGCCAGGGA

TTTGGTTTCC

ATTTGGTGAC
GTTTGTGGGG
TGACTTGTCT
TACTCTCTTA
CGATTGGCAA
TCATCGGACT
ACGAAATTAA
GATTTGGTTG
GCTTTTGGAT

~ GGATTCATCG

GTAGTGCAGG

GATCAGCACG
AGATAAGTAA
GAGACAGAAA
TGGATATTAA
GATTTTTATG
GGAAATTTCC
TGGCGGGTGT
GAGCAGGGTT
AGCAGTTGGG
CAGTGGTCGA
ATAGACCGCG
GGGTGACTTT
AAATCCGTAA
GAGGAAGAAG
TGAAAAAGAA
CGGTGGAGCA
CAGATGAGGG
GGATTTCTTG
AGAATGCTCG

GAAACCAAAA

CCCCTTGATT
TCTTTCTCGA

ATGGCGATAG
AAAGCAATAT
AATTATTTTA
TTAACGAGTC
TCCCTATCAT
ATAAGGTGGC
GTTGTTAAAC
TAGCAGTAAG
AAGGCAATCA
TATGTGACAG
CCTCAAGGCT
AACAAATCCT
AGCTTTGAAG
AACGGCATCT
AATTGAACCA

- CAGATGGATT
CTCAGGTAAG

CGGCTATGGG
GATAAGGAAC
CCATTTCTTT

CATGGAAGAT
GTTGCTCTCA
AAAAGCTATC
CCAGATGCTT
TGAGGATGCG
GCAACAAGAA
TCTGCCCAAC
TATCGCAGAG
GAGAGGTTGT
CCGGACAGTC
ATTTGGCCTA
GTCTTTTGGA
CGAGAAGTGG
CAGCCGCCAG
ACCTTCATTT
AGTAAGCTGC
CCTCAAACCT
ATGCGACCAA
AAACAAGGCA
GATGCGTCTC
GAATCGTCCA
GAGCGTAGTG

ACTRANTAST CCTTRIFGCT

CGTTTGCTAG
AGACTTATTT
ACCCGGCATG
TTTTGCTCTT
GTCAATGCTG
TGCCGACAAT
AGTATATCGA
CAGATGGAAG
TCAGGTCATT
AGAATAATTT
GCTTATATGG
TTTCACGCTG
TGTTGGGTTA
ATGAATCTGG
ATTGGATTTG
TCCAGTATGT
GTTATCCGCT
GGCTAGTCTG
GTCTTTTCTG
TTGCGTTCTT
ACGTCAAGAA
ACTTGACAGA

SUBSTITUTE SHEET



WD 96/ 08582 PCT/ CA95/ 00528
ACCCTGGGTT GTCAGGCGCC TGACTGACAG GCCGGGCTGC CACCACCAGG 3200 CCGAGATGGA
T GIATCCTCCG ATCGGCAAGC CTCCCGTTCG 3250  CACATTCACC ACTCTGCAAT
CCAGTT PSMBEE-CCATAA AAGCCCTCTT 3300 CCGCTCCCCG CCA 4§CCGC
ACCCTAGACG CCCCGCCGCT 3350 CTCCGCCGRC TCGOCCGACA AGAAAAACCA ACCGCTCGAT
CAGCCTCATC 3400 CTTCACCCAT CACAGGAGCC ATCGOGATGC ACCTGATACC CCATTGGATC

3450 C ' 3451
(2) | NFORMATI ON FOR SEQ I D NO 19: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH:. 744 .base pairs (B) TYPE: Nucleic acid (O

STRAMKEMNESAG DEGDETTTATG  ACATIGAGID CITGGATAGRr CGTGRTTLTIOLEGE TYPE:

DNAT( %@M&T&%@g ngggﬁz; udomonas
A ABBCCT GA@QEACT C
TOCGARNIE CHRCARMEGERCAT, 200 JRGIGTHE GIERETRERR APEPOCTC

e et Rl A

CAACTTCGT CGGCCIGACC TGUGG0GAGA
LEEAR

BEEEk CeHACCTCG

ACAATERFACCEN CLACORLT OO AQCREAE TN SXEXXCTNICAGTACCTPOD TIEXHCCAGG

ACROAPR G AR AT

TGT PCICIGSTAICORBGCCACGCTIE 0 AACXTIGARIA AANTAARIGA GGATGGCIAG

AR OpdatehdopFOC

SRRBCTORTh AR ST TEAE

CCGAA ke
AGAATGOCTC GATCGAAGEC GGCTATCGIT. A

CCGCAAGGCG
CCCGTATCGA
GAATACGAAA
GCGTTTACAA
GTCTGGCGGT
GACGATTCAC
GGTTATGGGG
ATACCAGTAT
TATATGCGTC
TGTTCCTGCT
GTATCGGAGC
GAGATGATGG
CATTCTCTTT
CTCTTGCTCA
ACCCTCTTTG
ACAACACTTG
TCACCTTCCT
ATCCATGTTG
GGATAAGATT
CCATGAGACA
GCAGAAGAGC
TATGACACCT

- TATAAAACCA

TGACAATTCT

' AAGGGCTGAC

ATGCTGATTC
CTGATGACAG
GCAG

ACGCTGAAAA
GGGAGATATG
TATTTATGCG
GCTCTAGCCC
TGTGGCTGAA
AAATTGATAT
GCTCAGACCT
TCAATTGGTT
AGTTAGCCAT
GAAAGCGCCC
AGCAGATGAC
AGGCCAATAA
GATGAATTGG
GTCCATCATC
CGACCCACTA
GTCAATGTCC
TCACAAGATT
CCAAGATTGC
TTGACTCAGC
AACTAGTGCT

ATCCTATCCT

ATGCAGGTTA
AGACTCACTA
CCACTTTTTT

GCATTGTCGC

AGAAAATAAA
GCTTGATGGT

ACTCAGAACG
CTTGAGGCGC
CATTCGTGAA
AAGGAATTGC
ACCCAGCATT
CCGGAAAGGG
ATATTCCAAA
ACAGGGCCAA
GACGGCGGTT
ATTTACCGAT
TTGGTTTCGG
TGCCATTTCG
GACGTGGAAC
GAATATATCC
CCATGAGTTG
ACGTGGCAAC
GAACCGGGAC

"TGGCTTGCCA

TAGAGAATCA
GTCACTGAAC

'AGCAGAATTA

TGAATGTCTT
GTTAATCTAG

- GCTAGAATAA

TCCCTTTTGT
AACCTACAAG
TGCTAGTTCA

CTTTGGAACC

GTGAGAAGTC
GAGGTCGGCA
GACGGTTGAT
TGATTCGACC
CGCCATGCTG
TACGATTCAG
ACATGAGTGG
ATGGCCCAGC
TTTTGATGCG
GTCAGTCAAC
CATGCGACCA
TGCAACTTAT

ATGAGCACAT -

ACTAGTCTGG
TTTGGAGCAG
CAGCTGATAA
GCAGACCTTT
AGGAACAGAG
AGATTTCACT
GCTAAACTGG

AGTAGAGTTA

CTGTATCAAG
CATCACACAA

CTATTTTTTA

TGGCAGGCCC
CTTCTGCAAC

GAAGAATTAG
AGCCAACCTC

AGTACATCCA

GTCTTACAGA
TGAGTTTGGT
TCGTTGAAAA

 ATGGCAGAAG
GAAGTCTACC
TGGGTTCCTA

ATTTTTACCC
CTTTATGGTG

-AGAACTCTCT
GACGGGATGG

CGGAGCTAAG
AGTCTAGTTT
GATGGGCAGG
ATCCTACGGT
TAGCAAGGGC
AGTCCTCCTC
CTTTGATAGG
ATGTGTATAA

AAACAGAAAC -

GAGACTTCTT
ACAGAATGAA

.AGGAGAAAGT

TGCTTCGCTC

" CGCGTTATCT

SUBSTITUTE SHEET

CAGH) SadTasty EREERAE Mdtcmec

GZETT CAAGC
G GAGCA
2450
2500
2550
2600
2650
2700
2750
2800
2850
2900
2950
3000
3050
3100
3150
3200
3250
3300
3350
3400
3450
3500
3550
3600
3650
3700
3750

. 3754

250

550



ACCGAGATGA CCCCGCATGG CGGCAACAAG CTGEGECTCCC TGGACCTGCA 650 CAGCAGCTCG
CAATTCTACC TGGGCGCCAA CTACAAGITC TAAATGACCG 700 CGCAGCGCCC GCGAGGGCAT
GCTTCGATGG CCGEGCCEGA AGGT - 744 SUBSTI TUTE SHEET

WO 96/ 0855¥0 96/08582: PCT/
PCT/ CA95/ 00528 (DT ERE

'(2)INFCRNATICN FOR SEQ I D NGO 20:

CHARACTERI STI CsS: (A) LENGTH. 2760 base pairs (B) TYPE:
Nucl eic acid (C) STRANDEDNESS: E? bl e (D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic) ( y ORI G NAL SOURCE: (A

ORGANI SM Pseudonpbnas aer ugi nosa (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO
20: CT@2A U] SC3PTGAAGTCCT GGCCGATATA 50 CCGGCAGGGC
CAGCCATCGT TCGACGAATA AAGCCACCTC AGCCATGATG 100 CCCTTTCCAT CCCCAGCGGA

ACCCCGACAT (RACEEQUENCESHAACIERISTICS «
: LENGTH: 1337 base pairs
TYPE: Nucleic acid
STRANDEDNESS: Double
TOPOLOGY: Linear

(A)

(B)

(C)

{D)

(ii)
(vi)
(A)

(xi)

AACAAAATAA
TCATCTGCAA
ATGTCATTAG
CAGTTATCAA
ACATTGCCTT
AGTAGCGTCA
CAGGCTTTGA
ATCAAGAAAT
AGTTCCAACG
AAAGCTTTCA
ACTGGACTAA
PCCTGATAAC
GTAAAGCAGC
ATTCATCAGG
TGTTTGCAAT
GTCCAAATGC
GTTGTTGATA
AGGAATTGAG
ATTTAAAACG
TATTTTAAAA
AATGAAAGAC
AATCTAATAC
AAACGTTGTT
GTAATGGGAC
AGGTGGCTAC
GTTTGCCAAA
AAGCATTGAG

ORIGINAL SOURCE:

MOLECULE TYPE: DNA (genomic)

ORGANISM Streptococcus pyogenes

AAGAACTTAC
GGCAACGTAT
AACGTTGCGT
AAATGCAAGC
AATGTATTTA
GTTATTCATT
TCCCTTTGGC
TGCCAGCAAC
GTTTTTCAAA
ACCTGATGCA
CGCCAGAACG
GAAGGGAATC
TTATTTTTCA
CTGGGCTTCC

CATTTGATGT

CAAAGCTGGG
AACCTAATAC
GCTGCTATTT
TGTAGGGGGC
AAACAGAGAT
CTAGGGAAAC
TACTTCTAAC
GATCTAAATG
TTATCAAGAT
CACCTTTCCA
TATTGGCATA
ATAGGGACAC

CTATTTTCCA
TGCATGGCAT
CAAACTAGCA
TCCTATCGGC
CTTGCTTATT
GAAAGGACAT
GGCGAAGCTA
CATTCATGGA
AATCTGCCGA
GTCCTTTGTA
CGTTGCCATT
AGCCTATTGA
ACCTTGCCAA
TGCTTCTGTT
ATCAAGCCCT
TTTATGCATA
AGCTGCCATG
TTGCCATTGT

GCTACTCACT

ATGAACTAAC

TTTTCATCGG

ATCAGCGGGT
AGCAATCCCA
TTAAGGCTTT
GAATCAGGTT
GAGATAACCA
TTTCTATAGC

SEQUENCE DESCRIPTION. SEQ ID NO: 32:

TCCAAAATGT
TGATGTGATG
TCTAAATAAA
CCTTGTTTTA
ATTAACTTTT
TATTATGAAA
TTAATCCTGC
GCAGAAATCA
TGTGCTCCAG
TTGGGCAAGC
AATCAAGACG
TACACCTATT
TCAAAGCGAT
TCTAATACAG
TTACTTAGTG
PTCCCTTTAT
AACCTCGATG
CGATTTCAAA
GACTGTGACG
TCTGTTTTTT
TCTTTCTCAA
ATAGTTTGCC
TTCAAAACAT
TAACAAAGGA
GGAGTTTGAC
TCTACATACT
AACTAGT

TTAGCAATCA
AGCAACTAAT
GATCGAAATG
ATTATTACTC
TTGCTAAGTT
ATTCTTGTAA
CCTTGAAGCT
AATGTATTGA
CAGCATATCG
TGGTGGCCEE

ATGCTCGCAT

CGTGCAGATG
GGTTGCTGCC
CTGGTACCTT
GATAAATATT
GATGGAACAG
ATATTACAAG
GATCGTTCCG
CTACTAAACC
TTGTGCTAAA
TTGTCATCTT
AGTAATTAAG
TAAGGTCAGG
CTAATATCAT

AATAGTATTG

CTAATTCGTT

Qi IRQTITUTE SHEET

50

100
150
200

250

300
350
400
450

500

550
600
650
700
750
800

850

900

950

1000
1050
1100
1150

‘1200

1250
1300
1337



TCGGCAGCCT CTGCCTGGCC GCCCCATTCG CCGACGCGGC GACGCTCGAC 200 AATGCTCTCT
CCGCCTGCCT CGCCGCCCGG CTCGGTGCAC CGCACACGGC 250 GGAGGEGCCAG TTGCACCTGC
CACTCACCCT TGAGGCCCGG CGCTCCACCG 300 GCGAATGCGG CTGTACCTCG GCGCTGGTGC
GATATCWNOUB/O8SBRGCCCAGG 350 GGBCGCCAGCG CCGACAGCCT CGTGCTT g GCT
CGATAGTCGC 400 CAGGACACGC CGCGCACGCT GACCCTGGCG GCGGA CEOGAG
CGGCCGCGAA CTGGTCGTCA CCCTGGGITG TCAGGCGCCT GACTGACAGG 500 CCGGGCTGCC
ACCACCAGGC CGAGATGGAC GCCCTGCATG
ACATTCACCA CTCTGCAATC CAGTTCATAA TCCCATAAA AGCCCTCTTC CGCTCCCCGC
CAGCCTCCCC GCATCCCGCA 650 CCCTAGACGC CCCGCCGCTC TCCGCCGGCT CGCCCGACAA
GAAAAACCAA 700 CCGCTCGATC AGCCTCATCC TTCACCCATC ACAGGAGCCA TCGCGATGCA
CCT GANDD FAATE0M TRSR GOY QBT /G GAGCCTCGRC CTGCTCGCCG 800 GCGGCTCGTC
CGCGTCCGCC GCCGAGGAAG CCTTCGACCT CTGGAACGAA 850 TGCGCCAAAG CCTGCGTGCT
CGACCTQAAG SEQUEBCECCHARACTERLETIC900 CATGAGCGTC GACCCGGCCA TCGCCGACAC
CAACGGCCAG GBOGTGENGTH : 9583 ACHAE Quiilr 5GTCCTGGAG GGOGGCAACG ACGCGCTCAA
GCTGGCCATC (BOOOTEREAANICLEL T GAGERATCAC CAGCGACGGC CTGACCATCC GCCTCGAAGG
1050 CGGOGTEEAG ETRANPRRRESSHO¥RITA CAGCTACACG CGCCAGGECGC 1100
GCGGCAGTTG ERPECCTRRAECFESFHEHAE CGATCGGRCCA CGAGAAGCCC 1150 TCGAACATCA
AGGTGTTCAT CCACGAACTG AA ACCAGCTCAG 1200 CCACATGTCG CCGATCTACA
ccaTCddNT MRREEHBEEAEY R eng AGCTGGCGCG CGATGCCACC TTCTTCGTCA

%C(% WO 96/ 08582

1350 CCAGA

RSl Wé&m

AGCATGACCT GGACATCAAA CCCACGGT

A
u;ﬁ
G

G CARERRFEG GOCAGCGGCA 1400
%%ég%$3gTACCTCGCC 1450 CAGCAACGCT
1500 GCTOGOOGEC AACCCGGOGA

TéngFCCGA 550 TCGGCAAGCC TCCCGTTCGC -
A

TCATGTTTGA
TCCTTGAAAC
CTATGAACGT
ACTAAATTCA
TCTCAACAAA
TCAATGCTTA
GGTTTTTTCT
TGACAACTAA
TTCTTCATTT
~ ACCGTCACAA
AAATATCTTT
ACCCCTTATC
CCTCCTACCT
GTTATTTTAT
ACAATTTTAT
GGTGAATTGT
 TGGAGGAATA
TTTTTGTTTT
GCTCAACAAG
AAACCTTCAA
AGAATGTGAA
GTTTCAGGGC
GATGGCAACT
ATTACCATCT
TACGGAGGGG
GATAGTCGTT

CAGCTTATCA
AGGTGCAACA
ATATACTCAC
ATCAATTTGT
CGTTAATTTA
CCGTAAGTAA
TTTTGTCTTG
ATTGACAACT
GATATAGTCT
CTTCATCATC
CCGTTTTTAC
AATCGCTTCT
ATCTATTCGT
AATAAAATTA
TCTATTTATA
AATAACCTTT
TTAATGGAAA
AGTGACATTT
ACCCCGATCC
AATATATATT
ATCTGTTGAT
CAAATTATGA
TTATTTAAGG
CTGTTATTTA
TAACAAATCA
ARAGTATCAA

FCGATAAGER
TAGATTAGGG
ATCACGCAAT
TACTAACAAG
ACAACATTCA
TCATAACTTA
TTCATGAGTT
CTTCAATTAT
AATTCCACCA
TCTCACTTTT
GCACTATCGC
TTAAACTCAT
AAAAAGATAA

TTAATATAAG

GTTAGCTATT
TTAAATCTAG
ACAATAAAAA
CTTGGACTAA
AAGCCAACTT
TTCTTTATGA
CAACTTTTAT
TAAATTAAAA
ATAAAAACGT
TGTGAAAATG
TGAAGGGAAT
TCGATGGTAT

racrrrrcea
CATGGAGATT
CGGCAATTGA
CAACTAGATT
AGTAACTCCC
CTAAAACCTT
ACCATAACTT
TTTTCTGTCT
TCACTTCTTC
TCGTGTGGTA
TACTGTGTCA
CTATATATAA
AAATAACTAT
TTAATGTTTT
TTTTCATTGT
AGGAGAACCC
AGTATTGAAG
CAATCTCGCA
CACAGATCTA
GGGTGACCCT
CTCACGATTT
ACTGAACTTA
TGATATTTAT
CAGARAGGAG

CATTTAGAAA
CCAAAGCCTA

ATCAGGTCTA
TACCAGACAA
TGACATTGGA
GACAACTAAT
ACCAGCTCCA

GTTACATCAA

TCTATATTAT
ACTCAAAGTT
CACTCTCTCT
ACACATAATC
CCTAAAATAT

CATATTTCAT

TGTTTTTTTT
TTAAAAATAT
TAGTAATATT

'AGATATAAAA

AAAATGGTAT
AGAGGTATTT
GTTTAGTTAA
GTTACTCACG
AATATATAAT
AGAACCAAGA
GGTGTAGAAT

- TGCATGTATC

TTCCTAAAAA
TCATTTGATA

SUBSTITUTE SHEET

50
100

150

200

250
300
350
400
450
500
550
600
650

700
750

800
850
900

950

1000
1050
1100
1150
1200
1250

1300

450

750

s

CCAT CAGCCATGCC GGGEGTICAGCG TGGTCATGGEC



TCAGTCATCG CCTGCACTTT CCCGAGGEGCG GCAGCCTGEC CGCGCTGACC 1600 GCGCACCAGG
CTTGCCACCT GCCGCTGGAG ACTTTCACCC GICATCGCCA 1650 GCCGCGCGGEC TGGGAACAAC
TGGAGCAGIG CGECTATCCG GIGCAGCGEC 1700 TGGICGCCCT CTACCTGECG GCGCGECTGT
CGTGGAACCWOGHOESRZCAG 1750 GTGATCCGCA ACGCCCTGGC CAGCCCCCCpAATEASsansieC
ACCTGGEECGA 1800 AGCGATCCGC GAGCAGCCGEG AGCAGGECCCG TCTGECCCTG ACCCTGECCG
1850 CCGCCGAGAG CGAGCGCTTC GICCGGECAGG GCACCGGCAA CGACGAGECC 1900

GGCGCGGCCA ACGCCGACGT GGTGAGCCTG ACCT! TCGCCECCGG 1950 TGAATGCGCG
GECCCEECEG ACAGCGECEA CGECCCTECTG A CT 2000 ATCCCACTGG CGCGGAGITC
CTCGGCGACG GCGECGACGT CAGCTTCAGC 2050 ACCCGCGGCA CGCAGAACTG GACGGTGGEAG
CGGCTGGT@@AA&EE&EV“&X%AA&&@QGC@&AﬁE@EGGCGﬂﬂiﬁiﬂﬁ@iﬁﬁAﬁéﬁfﬁﬂXXET§1333B@CCAC

2200 CALERARRBRYC bt dg0g>

%WGWWWCMWT@AM GC
TG SR S G B 00 R SR A e AR 880 oy
GCGCCT GARSTATEARGACTBATEASA CGECITCACTRACENAGIAGS A THARCTCAPROT CGG

§g5o cgEE%%%QA CCTOGACC CGTCCAGCATEEECCGACAAG éﬁLCAGGCGA égoo TCAGOGCCCT
GOCGGACTRETEEARBECATT AR AN TREEEEACAN A B HB M aatt T ERRRGA RAGRASCaOG

ACCGEO0BEEATERGEE R RGICe0CATCTAARGEAT T A0RRA (T CRRCATATLAT AAOGT TTT
%SAT%% M&%’IA%%E‘;@G TCTATTGTAT TTGATGGGTA 1750

PCT/CAOBTOCSASTTT TCGAGAGAOAVANGINGIGRCSEATCTS ACHK 1 CCAAAATEAT SSQUENCE
CHARACTRRhe &b@icc TTGTAGATYA |deREBATIEZ PRPEERAI IS (B) 1B9E .

Nucl ei ¢ acl
(2) INFORMATION FOR SEQ ID NO: 34:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 841 base pairs
(B) TYPE: Nucleic acid

(C) STRANDEDNESS: Double

(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

{(vi) ORIGINAL SOURCE:
(A) ORGANISM: Streptococcus pneumonlae .

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34:

GATCAATATG
TGGCCGTCAA
GTGTTTAACT
TCTGTTAAGA
TCTAACAATG
ATATTTTGCA
CTCTCATTTT
AATGCTGCTA
GCTTCTGCCA
TTTTAATCCT
GGATTTTTCC
GTCTCGACCT
TTCTTCTGGT
GTTTCTCTTC
TCCTCGTTTG
TCTTTGAACA

TCCAAGAAAC
TAATAGTATT

‘GATTAATTAG
TATAGTAAAA

TTTTAGAAGT
CATTTTCATA
TCGTTTTCCC
CCTTTACTTA
TAATAGTATT
GTGAGAGTCT
AAGTAAATCT
GAGGTTCTTC
TCCTCTGTTG

TCGAGGGGTT |

GTTTTTCCGT
TGGTCGCTAG

CACATGTTCC
GTTCTTTTTT
CCAGTAAATA
TGAAATAAGA
AGAGGTATAC
AAAARAATGA
GTTCTCCTAT
CTCTCCTTTA
GTTGTCCTGG
CTTTGGCATT
TCAGCCTCTC
TGATTCCTCT
GTTTTGGAGA
TCTTCCTCAG
TTGATTGGTA
CGTTACCAAA

TAAGACAAGA
TCATCATTAC
GTTTATCTTT
ACAGGACAGT
TATTCTAATT
GAACTAGAAC
CCTGTTTTTA
ATAAAGCCAA
GTGCCAAATA
GGACTTGATA
TCAGTTTTCT
GGTGATTCTT
CTCTGGTTTC
GTTTTTCTGT
TCAGCTTGAC
ACCATTATCT

GCTAACAGAC
TCCTTAACTA
ATTTACACTA

CAAATCGATT -

TCAATCTACT
TCACATTCTG
GGAGTTAGAA
TAGTTTTTCA
GTAAATTATT
ATTGGATTCT
TAACCTTTCA
CTGGTGATTC
TCGCTTTGCG
CTGAGGTTTC
CATTTTTGTT
GAATGCGACG
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(C) STRANDEDNESS: Doubl e (D)

TOPOLOGY: Li near (i) MOLECULE
TYPE: DNA (genom c)

- (vi) ORI A NAL SOURCE: (A) ORGAN SM
St aphyl ococcus saprophyti cus (xi) SEQUENCE DESCRI PTION: SEQ ID NO 21:
TTGAT ‘CGATTA ATAAATTTTC ATGTACGATT AAAACGTITTT Qa5%0055-C
TTTTCGTACT ACCTCTGCCT GAAGTTGACC ACCTTTAAAG 100 TGATTCGITG AAATCCATTA
TGCTCATTAT TAATACGATC TATAAAAACA 150 AATGGAATGI GATGATCGAT GA

172  (2) 1 NFORVATI ON FOR SEQ I D hK)Cfsb (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 155 base pairs TYPE: Nucl eic acid (O
STRANDEDNESS: Doubl e (D) TOPOLOGY: Linear (1i1) MOLECULE TYPE
DNA TTRCTITCEA TCTICGACRTE QAGPACTISACEAGTCGCCAAA( A ORGAN SM 841

St aphyl ococcus saprophyti cus . (xi) SEQUENCE DESCRI PTION: SEQ ID NO 22:
GT TOGNT TINF CREATT QRCROBCSEDT TDANOCGASCGATCCA TATGTCCTGA 50 AACTCCAACC
ACAGGTTTGA CCACTTCCAA TTTCAGACCA CCAAGITTGA 100 CACGTGAAGA TTCATCTTCT
AATATTTGEG AEQUENCETCHARATTERISRICSS50 AATAG

(2) | NFORVATEENGTER 4560
(A) LENGTH: (Bd5 BXPE:piucdeic acid
STRANDEDNES$C

(D)

(ii)
(vi)
(A)

(xi)

GATCAGGACA
ACTATTCTAG
" TTGTCAAATT
ATCGAGTAGG
ACTTTTCAAA
TGTTACTGAC

CTGACTTCGT-

TTCGTCAGTT
CAGTCTTATC
TTCTTAGTTT
TGTTTTCTTT
CATTATTATA
ATATTGAAAG
AAAAAGTGAT
AAAATAGTAG
TTAGAAAAGG
GAGAAAAAGA
TGATTGATTT
AAGATTCTGA
TTATGCTTAT

 GAAGTATGGT
AGATATTTTA
CAGGAGTCTG
TAGTTTGTTT
GTTAATAAAA
AGAAATCGGG

)Do

EDNESS: Doubl

TOPOLOGY Llnear

ORIGINAL SOURCE:

| base pairs

MOLECULE TYPE: DNA (genomlc)

ORGANISM: Streptococcus pneumoniae

GTCAAATCGA
TTTCAATCTA
GCTTAAAATA
GTAGTTCTTG
AATCTCTTCA
TTCGTCAGTT

CAGTTCTATC

CTATCCACAA
TACAACCTCA
GCTCTTTGAT
TTATGGACTA
TAAAAGAATT
CGTTTTAAAA
AGAATCTATC
TAGCTATGCG

GGAATAATAT

CAAGTTGAAC
ATTTCTTCAC
TTGTGAGCTT
GAAAAGCTAT
GTAAATAGCA
GTTTAATTGC
ATTGGAGAAA
AGTTCATTTT
GACAAACTAA
ATATAGATAT

TTTCTAACAA
TTATATTTAT
ATTTTTTTCA
CTATCGTCAG
AACAACGTCA
CTATCTGCCA
CACAACCTCA
CCTCAAAACA
AAACAGTGTT
TTTCATTGAG
TAAATGTTCA
TTTTGAAACT
ATGAGGTATA
TTTATGTATA
AAATAACAGA
GATATTTAAG
TACTTTTGAC
TTATTTGGGA
GATTATATTT
TTGAAAAAGT
TAAGCTGATG
AGCGGTGTCC
GGAGAGGGGA
TGTCATTTAA
GTGCATTTTC

SEQUENCE DESCRIPTION: SEQ ID NO: 35:

TGTTTTAGAA
AGAATTTTTT
GAAAGCAAAA
GCTTGTCTGT
GCTTTGCCTT
CCTCAAAACG
AAACAGTGTT
GTGTTTTGAG
TTGAGCATCA
TATAAAAACA
GCTGAAACTA
AAAATCTACT
ATAAATTTAC
TTTAAAGATA
TAGAGAGAAG
GCATTCAAGA
AGTTTTTTTC
TTGTCCCCTT
CCCATTATTT
GTTCGATAAG
TCCATCATTT
TGGTAGATAA
AATTTGGCAC
ATGAACTGTA
TGGAATAAAT

GTAGATGTGT
GTTGCTAGAT

' GCCGATACCT

AGGTGTTAAC
GCCGTATATA
GTGTTTTGAG
TTGAGCTGAC
CTGACTTTGT
TGCGGCTAGC
GATGAGTTTC
CTTTCAAGGA
ATATTACACT
TAACACTTAT
GATTGCTGTA
GGATTGAAGC
CAAAAAAGCA

. GACAGTTTTC

TAAGCTGGAT
CTACAAGTAT

GATTGAGCAG

GCTTATAAAG
ACTAGATTGG

CAATTTGAGA
GTAAAAGAAA.

GTCTTATTTC

UBSTIYOTESHER™ "

(i) SECUENCE CHARACTERI STI CS
éB) TYPE: Nucl eic acid
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(D) TOPOLOGY: Linear
SUBSTI TUTE SHEET WO 96/ 08582 _

PCT/ CA95/ 00528 (vi) ‘ORI G NAL SOURCE: (A ORGANI SM _

St aphy| oc ¥Q 2408883 ophyt i cus (xi) SEQUENCE DESCRI PTI ON: BEQdADsbS2s 23:
ACATAGAAAA ACTCAAAAGA TTTACTTTTT TCAAATGGAA AATAAGGGTA 50 CACACGATAT
TTCCCGTCAT CTTCAGITAC CGGTACAACA TCCTCITIAT 100 TAACCTGCAC ATAATCTGAC
TCCGCTTCAC TCATCAAACT ACTAA 14 2) | NFORVATI ON FOR SEQ I D NO 24:
(i) SEQUENCE CHARACTERI STI CS: | ) LENGTH: 266 base pairs

(ii) MOLECULE TYPE: DNA (genonic)

(B)- TYPE: Nucleic acid

TOPOLOGRGAACEDPAAG
SOURCE
GAAGGGGCAA
GAGCTCAACC
AACTTTCTGG
AAAATTCCAA
GATAGAAAAA

" ATTTATCAAG
CACATGGAGT
TTCTGTGTCA
ACAATAATAC
TACAATAATT
TTCTGTGACT
GAGTGCGCCT
GGCAATTTCA
AACCAAGCGT
ATCTCACTGT
AGTCAACTTT
GGCTTTAACA

" CAAATAAAGA
GATAAAGGAA
TGACTGGGGT
AAACTTGGGG
GCTTCTGACC
TCAAGATCCT

AAGGGAAGGG

AAAATCGATG
AGCTTATACC
' CGACAGACTA
AAGGGGGATC
AACAAACAAA
TGTCCTACAG
ACTCCGATGG
AACAGGAATT
CGGTTTATAC
CGTATCATCT
GGTCAACGAT

CTATGATTGT

AGGAGCAGTG
GTGAGCAACC
CTAACTGATA
CAATAAGCAA
GAGATTACTA
GAAGATGTTG
TGAACTAGAT
TTAAGCCAGA
AGTGCTACTA
TGCTACTCTA
ACAACGATGC
TTCACAGTTG
CTACGTAAAC
TTAAAGATAT
GCCAACAATA
GTATAATCGT
TTAAACGCTC
GAGAAAACGG
TGGAATCAAG
CTTTGATCGC
GATATCGGTA
TGACCGAGTA
CATCGATCGG
GAAACCAAAC
AATCTTTGGA
GAAAAACCTA
ATTCGAGAAA
TCGCGTTGTT
TATACAAGGG
ACTTCTCCAT
TGATGACGAC
TCAAAGCCGA
GTACTTCGGA
GACTAATAAT
ATTCAGATGA
AACCGTCAGG

(O

GTATTTGGAA
TCTGGCAAAT
CAGAAAAGAG
GAACAAGAAA
TGCACGAGAT
AAACCAATGC
AAACTAAAGA
TGCCAAGGCC
AAAAAGATGA
GAGGGGCGTG
ACCCTTAAAA
AAAAACCGAC
GGGGTATTAT
GCCAGATGTA
CGGTTTGGGG
GCTTTAACAC
AGATTTAGAA
ACATATTCGA
AGTTATCGTA
AGGTGCAGAT
TGGTCATCAG
ACCATTACCA
TTCACCAGTG
GAATCTTTTC
ATGTCTTCAC
TCAAATCCTC
ATGGTACTGT

. GTAGATCCTG

TAACCAATTA
TTAGAATTGC
GGGAAGACAT

- TTGGATGAAA

ATGGGCCTCA
GTATCTCACT
TCATGGAAAA
TAGACGGTCA

CGTCTCCTGT
GAAACTCAAC
CCAGCCTTCT
GGAAAGATAA
TTGGAAAATG
TTCAAATGGT
AACTTGAAAA
CCAGCATTCT
GTACTTCACT
GTTCGGATGG
GTTAAACCAG
AGCAGAACTA
CTCGAACAAG
ACGCATGTGC
GTCAAATCTA
CAGAAGAGGT
AAAAAACTAC
AAGCGGGCGT
TTCCAGCACT
GAACGCCGTC
ACGTAGTGAA
ACTTACGTGA
AATATCGATA
TATCTATGAC
AAAAAGAAGA
TATCGTGAAG

CTATACACCA

TTAAACCAGC

'CTAGGCAATA

CAAGGATAGC
GGTCAGCGCC
TPTCTTGGGTG
CAAGGGACGG
TAAATGGCTC

"ACTTGGCATG

AAAGATCCAC

STRANDEDNESS: Double
TGTCE TVATRCUEEA TMIGAZDNICTARTGETA ) GGAGEEE T TR G AL

TTTAGCTCAA
TTTCGGGGGA
TCAGAGACTG
GCAAGAAGAA
TCGAAACAGT
CAGAGAGTTG
CGCAACAGTT
ATAATCTCTT
ATGGCAGTTT
GAAACAGTTT
GTCAGTGGAA
CCTAAAGGCC
TCTGAGATCT
AAATCGGAGC
CAGATTCGGA
ACAAAAACGT
CTGAAGGAGC

AACGGTAAAC

TCTCAAGACA
TCCATTCGAG
GATAATGGTA
CAATCCAAAA

TGGTGTTGGT

ATGTTCCCAG
AGCCTACAAA
GAGAAAAGGG
GATGGTAAGG
CTATAGCGAC
TCTACTTCAC
TATCTATGGA
TCAAGATATT
TAGGTCCTGG
ATTTTGATAC
GCAATCTTCT
CTGGAGAAGC
TCTTCTACGA

SUBSTITUTE SHEET
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ORGANI SM St aphyl ococcus saprophyti cus (xi) SEQUENCE DESCRI PTI ON:
TTTCACTGGA ATTACATTTC GCTCATTACG TACAGTGACA ATCGCGTCAG 50

(A)
SEQ ID NO 24

ATA 'MTAGCT TGACTCTTAA CAATCTTGIC TAAATTTTGT 100 TTAATTCTTT
GATT - TTTTA CTTCTAATTC. CTTGTAATTC 150 ATAACPCRAA9R0S8ATATA

AATCATAAGT ATCACATTTT TGATGAATAC 200 TTTGATATAA ATCTGACAAT ACAGCCAGIT
GCTCCATTCT ATCGTTAAGA 250 ATAGGGTAAT TAATAG

(2) | NFORVATI ON FOR SEQ | D NO Y25: (i) SEQUENCE CHARACTERI STI CsS:
(B) TYPE: Nucleic acid (O

D) TOPOLOGY: Linear (i) MOLECULE TYPE: |
@&E‘:MCGGTGGT(A)CWSM2WGWUDW | us

266
(A) LENGTH: 845 base pairs
STRANDEDNESS: Doubl e .

DNAT@@éﬁaﬁﬂaF ACQQﬁgGQ&Q

i nf AR TPAAACTHCQIENCETEESTEE T TrebhcPEEA S DIM@T
o P Shnencoond ot RS connmoons 0T e Bosp!

ATCCACAGGT

CACGAAGGAA .

TGAAAATGGG
CTTGGCTCAA
CTCCAAGAAT
AAAAGGACAA
TTTTGAGCAA
AGAGAGATGG
GGTCAACAAG
TCATGACCCA
GATATGGGTC
GCATAATTTA
ACGGAAGTGA
GGGACATCCG
AGGCCCACTA
CAGAATACAC
GTCGAGAAGC
TCATGAAATC
CAAAAGAAGA
GAAACAGGAA

TTTCTTCCTT

AGAATTCTAA
‘CAAGCCTGCT
GAGGTCTGAA

(2) INFORMATION FOR SEQ ID NO:

TAAAGATGTC
AAGAATACAT

-ATGGTCCACT

ACACAATCCA

TAGGAAATGG -

AATGCCTATA
AGATCTGATT
GCAAAGGAGT
GCTCCAACCC
GTATGATACA
AAAAAGTTAC
CCAGTCTCTG

AGCTGCTGTT

GCGAAGAGCC
GGGACATCCG
AGGCCCACTA
CAGAATTTAC
GCAGAGTATA

TTATACTTAC

ACAAGGAGAG
GGTCTGTTTA
ACATTTGATT
ATCTTTTTTT
ACTACTTTCA

TATGTTCAAA

- CATCCTCAGT

TGGCACGTGT
ATTCAAAAAG
GGAGTATGGC

'CCCTATCATT

TCTCCTACCG
TATTGGCTTG
TTCAATTGGC
AAAACCCTCC
AGGTTTGGCA
TGGCGGGCAC
CATGAAGTGC
AGCTCCAACA
GCGAAGAGCC
GGGACAGCTG

AGGGGGAGTT -

AGGGATCTGA
AAAGCTCCTC
TGACCTCCTA
CGCTAGGGAA
TTGTAAAAAT
GATGACATTC
GAGTAGTCTG

(i) SEQUENCE CHARACTERISTICS:

GGAGAAGGAT
TGTCTGCTAT

AATGCAGGTG

CGAAGAAAAT
GAGAGTTTGC
ATCTTGTATG
TAGAAAATTT

-AAGCGAAAGT

GAGTTCGACT
AAATGGTAAA
TATTTACAGT
GAAGGTGCAA
TAAGCTTTCG
CAGAATACAC
GTCGAGAAGC
AGCCCCGACA
GTGAAGAAGC
AATGGTACAG
TTCGCTTGTA
TTGCTCAGCA
GCTTCACTAG

J— GA .

AGAAGGAGAT
AGGCTGATAC
TTCTATAAAA

36: -

(A) LENGTH: 705 base pairs
(B) TYPE: Nucleic acid -
(C) STRANDEDNESS: Double

(D)

TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
ORGANISM: Staphylococcus epzdem.zd.:.s __

(A)

(xi) sgcumcs §Efj§1§;ﬁl.rijfg ngfEET =

A'I‘CAAACGTT 3300
CCATACGATG 3350
‘GACCGAAACG 3400
GGTGAGTTGA 3450
CTATAATTCG 3500
AACATACTGA 3550
AATTGGGACT 3600

GAAGCGAACT ~ 3650

CAGAAGTATT . 3700
ACAGCACGCT 3750
GGATTCAGAG 3800
TTGAAAGTAT - 3850
AATGGAATGA 3900
AGGCCCATTA 3950
CAGAATACAC 4000
GTCGAGAAGC 4050
AGCTCCAACA 4100
AGCCAGCTGT 4150
ACTCTTACTA 4200
~GGCACTTCCT 4250
GACTAACAGC 4300
CAATAAGAGA 4350
AGCAGGTTTT 4400
GAAATCATAA 4450
TATAGTAGAT 4500



TGTTAAATTT CTTTAACAGG GATTTTGITA TTTAAATTAA ACCTATTATT 50 TTGTCGCTTC
TTTCACTGCA TCTACTGCTT GAGITGCTTT TTCTGAAACC 100 GCCTCTTTCA TTTCACTTGC
TTTTTCTGAT GCTGCTTCTT TCATTTCGCC 150 TACTTTTTCT GACGCTGCTT CTGITGCTGA
TTTAATTACYORGPESE2GCAT 200 CTTCCACTTT CTCTGCTACT TTATTTTTCACRATAYSODSEA
AAGCTGCTGT 250 GCTTTTTCCT TTACTTCAGT CATTGTATTA GCTGCAGCAT CTTTTGITTC 300 -
TGATGCGACT GATGCTACAG TTTGCTTCGT AT CT TTTTGITTTG 350 CTTCTTGCTT
ATCAAAACAA CCTGTCACGA CTAAAGCTGA A CC 400 AATGCTAATG TTAATTTTTT
CATTATTTTC TCCATAGAAT AATTTGATTG 450 TTACAAAGCC CTATTACTTT GATGCAGITT
AGT.TTACGGEG AATTTTCATA 500 AAAAGAAAAA CAGTAATAGT AAAACTTTAC CTTTCTTTAA
AAAGAT T ABATCCAAGET ATARRRATAREA RTICABAAEA T RERCEAACCRA ERESARATERAARRACCA 600

ATAAAAATHGEPREAAAT GE;TMA&MA%MEETMTWXA%AMCHA%@@A@
TGCTTGATCC ATCAATATTT CTGATTTATT A %(?‘CAS'&EF%%% AATAATT%?;G CAATA

AT A BGTERAPIE LR AR et
WTWMTMTCGQQMAWWTWMMTWTA

GraracTERPEARARItE TrRCRIE R Rk S AR Trrraaap S one
Nucl ei c @BTHACCATG TABFTITARANDENESTAGRSUFARACAGAATG (TAGTIOAOTAGY 300 near
(1) W@%&Eﬁi‘ﬁ% T@N&Aﬁ:&%a@m 'fécmm(q‘dp) APPSR CTTAC 35@A

ORGANI SM Hae us 1 nfluenzae Xl SEQUENCE DESCRI PT1 ON: SE | D NO
26: GArAABER &E@#@Eﬁﬂh@ﬁwﬁﬁéﬂﬁmﬁ%ﬁ@é TECABETTALETG5 0 48PTTATAACA

AAGGGT TCRATAAATAASAAATTACAATRAATT CHXTOAGDAGT AALIG ASAC TEAAATATETCT BEGCTG

GTOCCT AT B GEAT TG bAoA TR FACTET AERINAET ARGECAG

CTTTGATGABAT2GGARAT ATTTSAGTACCGE AT ALCTT CARTATBATECOGCCORRTATT GAEDCTA .300

O A AR AR S S AT RO

G CA% A C"‘SéI'T:F:P GC
CAANTCTTTAACEAGRFTGREABERGTARATIIGTBEAMIC. ATATTTARCA TTTCACGTGE | 650
GTCTTTTTTC TTTTTATCGA TTTCGAACCC GGGGTACCGA ATTCCTCGAG 700

TCTAG : 705

"l:

SUBSTITUTE SHEET



WD 96/ 08582 PCT/ CA95/ 00528
ATAAATTCGC GCTGGGTGCT GGAATGAATG TCAATTTCGG TCTAAAAAGT 500 GAATATGACG
ATACWE@%%?y&ﬁi%GEWGﬁA TTTGGTGGAA AAACTGACTT 550 GAGTGCTATC AACTTAAATT
TAAGT CGAGTA ACAGAAGGTT 600 TGAGCCTAGG TTTAGGCIRA/CAISR0SEST TT
ATGCTAAAGC CCAAGTTGAA 650 CGGAATGCTG GTCTTATTGC GGATAGTGIT AAGGATAACC
AAATAACAAG 700 CGCACTCTCA ACA G AACCATTCAG AGATCTTAAG AAGTATTTGC
CCTCTAAGGA CAAATCTGTT GTGTCATTA GATAGAGC CGCTTGGEGEGEC 800 TTTGGCTGGA
ATGCAGGTGT AATGTATCAA TTTAATGAAG CTAACAGAAT 850 TGGTTTAGCC TATCATTCTA
AAGTGGACAT TGATTTTGCT GACCGCACTG 900 CTACTAGTTT AGAAGCAAAT GTCATCAAAG
AAGRTAANEORMXTTON FOR SED PEOVITAZAT TGCCAGATTA CTTAGAACTT TCTGGTTTCC
ATGAATTAAC 1000 TGACAAACTT GCAGTGCATT ATAGITATAA ATATACCCAT TGGAGTCGIT
1050 TAACA/SEQUENCE TCHARRLTERISPRCITG GTAAAAAAGC TTTTGATAAA 1100
GAATTACAAT NOAGTHENGPH CcTEI2drase PO AGEGG CAAGITATAA 1150 TCTTTATGAA
AAATTGACCT (RDGTTYREG Nugietg @ei&ATCAAGCGG 1200 CATCTCGTCA TCACCGTAGT
GCTGCAATTC (RGATRERAJID TReublesy TATAGTTTAG GTGCAACCTA TAAATTCACG
CCGAATTTAJ'&ﬁ%ﬂ#?ﬂﬁ?ﬁ°G!BOBlﬁﬁiiwATGCT TACTTAAAAG GCAAAAAAGT TCACTTTAAA

TTGACATTGA ATACAACTGC AAATTATACT

1400 %@mwm AATTTAAATT ATAGITTCTA 1450

ATCCGTTAAA AAATTTAGCA TAATAAAGCA CAATTCCACA CTAAGTGTGC 1500 TTTTCTTTTA
TAAAA AAA

o' ACTTTA TTACACTTAT 1550 TACCCCTCGC CAGTCGGACG
GCTTT
(i) SEQUEN oha STI CS

SEQUENCE DESCRIPTION: SEQ ID NO: 37:

LENGTH: 9100 base pairs

(xi)

GATCAATCTT
TTCGCGATTT
AATCTCATTA
" CTTGATAATC
CCAGCCAAAA
ATTATCACAC
CTTTATCCAT
ACACCTTTAA
ACGATGTGAA

(2) INFORMATION FOR SEQ

TGTCGGTACA
TATAAATGAA
CGTTGCATCG
TTTAGTAGTA
CGATATTTTT
AAATATTTTA
ACGTTGAATA
TGTTATTTGT
TCTTCTAAGA

CGATATTCTT
TGTTGATAAC
GAAACATTGT
CCGAAGCTGG

ATAATCATTA

GCTTTTCAGT
ATTGTACGAT
TTTAAAAGCA
AGTCACCGTA

ID NO: 38:

(i) SEQUENCE CHARACTERISTICS:
' LENGTH: 20 bases
TYPE: Nucleic acid
STRANDEDNESS: Single
TOPOLOGY: Linear

(7).

(B)
(C)
(D)

CACGACTAAA
AATGTTGTAT
GTTCTGTATG
TCATACGAGA
CGTGAAAAAG
TTCTATATCA
TCTGACGCAC
TGAATAAGTT
AAATGAAGGA

'(ii) 'MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:" .
ORGANISM: Enterococcus faecalis

(A)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38:

GCAATACAGG

GAAAAATGTC

TAAACGCTCA
TATCTACTGA
TAAAAGCCGT
GTTATATTTT
GTTTCCCTTC
ACTGTAGCTT
CATCTTTTGC
TTTCAACACA
TC

SUBSTITUTE SHEET

50

100
150
200

250

300
350
400
442

20

750

Qﬁhyloééggus(gﬂféEERNATlCN FOR SEQ ID NO 27:



(B) TYPE: Nucleic acid (C) STRANDEDNESS: Doubl e (D)
TOPOLOGY: Li near (ii) MOLECULE TYPE: DNA (genomi c) (vi) ORI A NAL
SOURCE: A) ORGANI SM Haenophi | us i nfluenzae (xi) SEQUENCE
DESCRI PTI. oﬁvoﬁﬂéﬁﬂ NO. 27:  GTCAAAAATT GOGTGCATTC TAGCGAAARETATASSH

GCGAACTGIG 50 GGATTTATTT AAAATCTTAG AAAATCTTAC CGCACTTTTA AGCT ATGlOO

TGOGGTGAAA TTTAGTGGCG TTTATAATGG AGAATTACTC TGGTGTAATC 150 WO
96/ 08582 PCT/ CA95/ 00528

CATTCGACTG TCCAGCTTCC AGTACCTTCT GGAA TG TTTTTGTGAG 200 ATAAGGCAAA
ATTTCTTTCA TTTGGGTTTC TAATGTCCAA GGTGGATTAA 250 TTACCACCAT ACCGCTCGCA
GTCATTCCTR GINFRFMATTOM TRIFCEREDSAD M0 AGGGCGAGTT CAATTTTTAG AATTTTTCTA
ATTCCCGTTG CTTCTAAACC 350 CTTAAAAATA CGTTTAGITT GTTGGCGTAA TACAACAGGA
TACCAAATCG 40D SEIBENTEOCHARACTERISRICSST TTATAGC CCTCTTCAAT GGCTTTAACA
ACGAGATCAT AATCATETTTLEMATHCATAADETRSHGATCGA TGAGTACTAA 500 GCCTCGGCGT
TCTTTTGGCG GAAGCERTGCTYRECARFTLFiqGaidsCCAT 550 TGTCACATTT TACGGTGACA
TTTTTGTCGT CGCTAABATTSERANPERNERS : 6B NPT GGATAAT CGCTAGGATG AAGCTCGGTC
AATAGTGOGC GATCTTRIGATOBSBOGE i@ TCOGCGGECAA TTAATGGAGA ACCCGCGTAA

TAACGTAGTT , 700 TTTTTGATCA TTTTTACATA ACGAGCAATA
TCTTCGGGTA %@ﬁ%@’ﬁ%&%ﬂﬂ‘% CTTCTTTATA 800
(vi) ORIGINAL SOURCE:
(A) ORGANISM: E'nterococcus faecalis

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39:

CTTCATCAAA CAATTAACTC _ 20

(2) INFORMATION FOR SEQ ID NO: 40:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 bases
(B) TYPE: Nucleic acid

(C) - STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Enterococcus faecalis .

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: ,
GAACAGAAGA AGCCAAAAAA | | 20
(2) INFORMATION FOR SEQ ID NO: 41: o

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 bases
~(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
{D) TOPOLQGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Enterococcus faecalis

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41:

GCAATCCCAA ATAATACGGT ' 20

(2) INFORMATION FOR SEQ ID NO: 42:

(1) SEQUENCE CHARACTERISTICS:

SUBSTITUTE SHEET
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TTCCCCCGIT TTTTCTGATT CATTTGAGGA TAAACGATAA CGCCCCACAC 850 CAGAGIGCGT
ATCCAAATAA AAAAAGCCTT TTTCTTTGAG TTTAAGATTT 900 TCCAAAATGA GCATTAAAAC
AATATGT WWTCGG CATGATTGCC 950 AGCGTGAAAT GAGIGATGAT AACTCAGCAT

AATATATTCC

ATATTC 1000 CTTATTTGIT TAATAACGAA GGCGAGO&,CW
CGATTACACA" 1050 CTAAAGIGCG GICATTTTTA GAAGAGITCT TGIGGIT

1100 ATTGCCTTCA TTATTTAAGC GTTGCTGTAA CTCAGTAGGA ACATAATAAC
CACGCTCTTG CATTTCCGAA AGATAGGTAC CGGTTC TGITCCCGCA 1200
.CTTTGOGCCC ACCGTTTGGA GAAAGCAAAC CAAAGT 1250 ATCAATGTTT
TTTTTGGCGG TAGCGACAAT TTACGTTCTG 1300 GCTTATCACT CAAAGCCGTT
TGATCCAAGC ARSCATHENGTH ) 3 'TGCTC CTGCTTCTCC ACGCCCAAGT

TATCATCAAA Bbo %AGNFMIGT TA CTAAGTTTGC ACCAAATCCC
1450 CCACTT T TACCGCCTAT ATCGCTAGGT
TTAATGCTTT Géf‘@er"é CCTTTCCAGT CTAAACCTTG 1550

GCATATTCHA H@%&Wﬁe@@%ﬁ&é@%ﬁ TTAAATCAAT

TTAAGT Ciﬁ TTGT AATTCT GGCAGITCAG GCACAGITTC
TCTAAT s@%%ﬁ? GVIGGTTTTA AGGCATTCTC
1800 ATATT AGCCGITGAT 11T grc CGCCAT AAATTACAGG

TATATCATEA GAITEAMTISDEAGEANTENT
GITATCTTGA ATTTTTTCAA TGATATAAGG TT

CCCAGSAPTTCRGRCC@CATATDBATGGTGT 2000
WD 96/ 08582

GAAAG2GENFORMATIONGFORCERQGEDTNG : AGTGGCAAAA TATTGATCAC 2050
(1)

SAAATAAGT 1900
TGAGG 1950 AAGCCACCAT
SU

SEQUENCE CHARACTERI STICS :

1150

ATAAAATATT
TTTTCCACAA
TTCATATAAG
ACTCGTTTGT
GCATACCAAG
1500

TTCGCCATAA
GACACGTGEC
CGCATCTTCT
AGGITGITGA
GCCTAAAGGA
1850

CTTTACCCGT
TATCAAACAC

Bl TUTE SHEET
PCT/ CA95/ 00528

(A) LENGTH: 19 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
{D) TOPOLOGY: Linear
(ii) MOLECUhE_ TYPE: DNA (genomic)
{vi) ORIGINAL SOURCE:
(A) ORGANISM: Escherichia coli
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43:
GATCTCGACA AAATGGTGA | 19
(2) INFORMATION FOR SEQ ID NO: 44:
(i) SEQUENCE CHARACTERISTICS:
- (A) LENGTH: 25 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii). MOLECULE TYPE: DNA (genomic)
(vi) ORIGINAL SOURCE: _
(A) ORGANISM: Escherichia coli _
(xi) SEQUE[\_ICE DESCRIPTION: SEQ ID NO: 44:
. CACCCGCTTG - CGTGGCAAGC TGCCC 25 -

'SUBSTITUTE SHEET



GTTTAAAACC AAAACGTTGT AAAAATTCTG CTGTGAAATC AATACCTGCC 2100
CACGAATAGC AATTATATTT TTGGATTGAC CTAATCCTAC 2150 GCGTAAACGC
'CATAACGATC AGGCGAGTTT TTCGGTTGCC 2200 ACATTTTTTG TCCCGGTTTT
TCGGGCTGT
TAAATGGITT 2300 GATAGAAGAA CCCACTTGAA CTAAAGACTG TGTGGCTCGA
2350 TTTGTTCATA GCTAAAGCCA CCGACCACTG CTTCAATCGC ACCATTATCT
GAATTAAGAG AAACTAATGC TGAATTTGCT TTT GTCCTAATTG 2450
TTAGCACGCT GATGAATCCA AATTTGCTCG TTCA 2500 CAGGATTGCT
CAACGCATTG CATTGGTTGA TAAGGTCATT 2550 TTTTCCCCAG AAGCGAGCAA
CCGCCTTIZ NI NFOHMETION FOR REQCAOTBOGGEA :GGAATAAATG GCTCTGAATC
CGTAGAAAAC 2650 CGACAATGCG ATCATTGTCC CAAGCGGCTT CATTTTTTTG
2700 GCGCCACCGSEQHENGECSHARACTERISTESRS TAATCAATCA AGTTATTACG
CACAGCTTTT TGG@@TT@@I@?*FGG‘%WWAAGTACA GTGGTAAATA 2800
CCATT 2850 TCTTGACGCA

ACTGGTGTAA GCA ?’YTC??R%‘?%%%

GACATAATCG GCT GCCGTGATAG CTCGCCACAA
CAATGCAGCA TCA R?‘T RN GAT GTATTTTTCA TCTAACATAC
CACATT TAAAGC GGGTTCATTG
3050 T%W%% AAGGTC AATTCATTCA
ATGATTTA ©CCG CTGCAACACC ATAAGAACGA 3150
R %@Lﬁm@gg{%% 5 S
CCGCAAGCAC GCTTTACGAA 3250 TAATGGTTTT TTCTGAGGTT
TACGCGCTARITGE E BRLORAPCEINCTEED CHERIT GTa% TGCACCGCCA
CGACAAACAA 3350 GCACGGGCA ATGCCGATAG GGTCTAATCC GTGATGATCG
3400 TGEETTEEEEGACCTASBASTTEEGTRAATEA AGCGITGIGG CACATCGGCT
AATTTCACTG GAATACGGCG TTGCTCACCC ACTTCGCCAA TTAATTTACC 3500
TAAATCTGCA TTGGTTGCTG TAATTCAACG GITTTTAATG 3550 TTTCTACTGA
GATTTTAACT IBEQRMANTION EORTSEXCII NG60H6 GCTACTAAAC CTAAAATACA
AGGGTGTTTA ATATTAATTT 3650 TGCGATCCGC ATCGTAAAAT TCTCGCTTCG
TTCTTGTCAA (137 REQUENQECCHABALRTERESETCES : TAAGTATAAA AGATTCAGCC
3750 AGGAAAGAAT( AT GEENSTH? eaRﬁAA TTACCGCACT TTACAAATCG
GCATTCATCG TAAABIGAGH PEAT Z gTGGTT TGATGATCTC 3850

) STRANDEDN
SUBSTI TUTE SHEE?S) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Escherichia coli

(xi) .SEQUENCE DESCRIPTION: SEQ ID NO:

TCACCCGCTT GCGTGGC

(2) INFORMATION FOR SEQ ID NO: 47:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
- (D) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

ORIGINAL SOURCE:

{vi)
(A) ORGANISM: Escherichia coli

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47:
GGAACTGGAA TCCACAAAC
(2) INFORMATION FOR SEQ ID NO: 48:

(i) SEQUENCE CHARACTERISTICS:

® s BSTITUTE SHEET

GITTGGATAG
ATCGGGECCAT
TGAATAGAAA

QPEABRINCG 2250 CTTGAAAGTG TTAAGCCTTT TTCTAATGCPODRAISEISIHA

TTGAATTTAC
2400
CCATTCCCCA
TCTGOCTGTC
TATATCAGCA
AGGTAGTTTG
CCATAATGGC
2750
CTTTATAACC
CCATTTCAGT
TCGGCTCTTT
GGCTTAGCAC
TTGAAGGTGC
3100
TAGCCTAAAA
TCGATTTCTA
AAGAAAAAGT
TTACTCACTG
TAAAAACGAC
3455 R
GTCAGCCGTA ™
GGGCAATTCA
TAAAGTTAAT
TTAATGAATA
TTTAAAGAAT
3800

17

19



WO 96/ 08582 PCT/ CA95/ 00528
GAACAGCCAC AAAGTTATCA AATCTTTGIT AATGATCGTT ATTTTAAAAA 3900 TCGTTTTTTA
m SACAATA TCAAGGGAAA ACCTTTCCTT 3950 TGCAGTTTGT AGCAAGCATT
TTGGTC GAAAGTATTA 4000. ATGTTGCCAC AAGTGH \AGAA
TGTCATCAAC AATGTAAATT 4050 TGTGATTGAA AAAGAGCTGC CTATTTTTIT AGAAGAATTG
TGGTTTGATT 4100 ATCGTTCTAC CCCGTTAAAG CAAGGTTTTC GATTAGAGGT TACTGCAATT
4150 CGTAAAAGTA GOGCTCAAAC TTATTT GATTTTCAGC CATTTAATAT 4200
TAATATATTG GATGTTGCGT CAAATGCTGT GCA TTTCAATATC 4250 TGTTGAATGA
ACAAGTGCGG TCAGAAAATA CCTTATTTTT ATTTCAAGAA 4300 GATGACTATT GCTTGGCGAT
TTGTGAAAGA (BYCATYRRT MackedT Taqid4350 ACAATCTCAC GAAAATTTGA CCGCACTTTA
TGAACAATTT ACCGARTRANDEDNESS TTSIMEACA ACTTGAACAA GTTTTTGTTT ATCAAATTCC
CTCAAGTCAT (@)50TAPRLQAY T Acl WEIMAAACTG GCAGCGAGTA GAAACAGAAC TCCCTTTTAT
4500 T GGGC_AACGCGCTAT. GGCAAAAAGA TTTACATCAA CAAAAAGTGG 4550
GTGGT'I‘ T MAEEGHER \FYREN BN CiIeRemETNCTTA TCAACATCAA 4600 AAGCGTTTAC

GTCGTTTA TTTA TCTTGCTTGC 4650 TATTAATTTA ATGITGGCTT
TTA %@%g% 700 ATTTGCAGGC ACAGCAAAAG TCGTTTGAAC
AACTTAATCA %AAATTGA TCAGTTACGC ATTGCGGTGA
AAGTT AT, GT AAAAAAGAGT TTACAACAGC
4650 ?&%@%&@%. %&%ﬁ%@%ﬁ o TAAACAAGAT. 4900

JW AAREEE CAAGATCAAA CAGAATTTGA 4950 AT GATTCAT
CAATTTTTAA AGAAACATTT TCCCAATGTG AAATTAAGTC 5000 AGGTTCAACC TGAACAAGAT
ACATTGTTTT TTCACTTTGA TGTGGAACAA 5050 GGGGCGGAAA AATGAAAGCT TTTTTTAACG
ATCQE) ENFORMXTION GOR SEQP XDAANI:CAIIAA GTCAGCCTTT TTATGTGCAC GGTTTAACCT
TTTTATTGCT 5150 ATTAAGTGCG GTGATTTTTC GCCCCGTTTT AGATTATATA GAGGGGAGTT .
5200 CAGGTTSEQUENCE/CHARNCTERISRIITAG CGGTGAAACG TTCAGAATTG 5250 -« - -
TTGCATCAAC AENAARENGTH AZETIoHSE8. CAACAGCAGT CGGAAAGICG 5300 AAAACTTTCT
CCAGAACTGG (BECATYRBT NITEBTTIGLAATAAACAAA 5350 TTCAACGITT AGCTGCGCGT
AACGGTTTAT (STCAGGTRANDERNBSSCRAINgba00 ATGGEGGCAAA AGCCTATTTT GCATTTACAG
CTTACAGGTC ARYTTERRALOGY s shinear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A} ORGANISM: Escherichia coli

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49:
GATGTACAGG ATTCGTTGAA GGCTT o o 25
(2) INFORMATION FOR SEQ ID NO: 50:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
' (ii) MOLECULE TYPE: DNA (genomic)

(vi) - ORIGINAL SOURCE:
(A) ORGANISM: Escherichia coli

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50:
TAGCGAAGGC GTAGCAGAAA CTAAC ' - ‘25

SUBSTITUTE SHEET



AACGAAGACA TTTTTATCCG CACT T:FTCSCSC TAATTCGICA CAGCTTTCTG 5500 TAAGICGGIT
GCAATTTATG AAACCCGAAG ACGGCCCATT GCAAACCGAG 5550 ATCATTTTTC AGCTAGATAA

GGAAACAAAA CATTG GTTTTTCCTG 5600 ATTATATTAT TTTTTATGAA TTGCAGITGG
GGACAAGATC AA 5650 AACACAGCGT AACCGTTCTC AGTTTGATAA LG ,u AGA
GTAATGGAGC 5700 SUBSTI TUTE SHEET ‘ 558528
PCT/ €A95/ 00528 AAACAGAAAT AATTTCCTCA GATGTGCCTA ATAATCTATG CGGAGCGGAT
5750 GAAAATCGCC AAGOGGCTGA AATTCCTTTG AX TTAA AATTGGTGGG 5800
GGTAGTGATT TCTAAAGATA AAGCCTTTGC CTT GATCAAGGTT 5850 TGCAAGTTTA

CAGCGTTTTA GAGGGCGTITG ATGTGGCTCA AGAGGGCTAT 5900 ATTGTAGAAA AAATCAACCA
AAACAATGTZ) TNEORMATIONGFORGSEQGED §0505AGAGCAATGT GATAGTAGTG AATGGAAAAA
ATTAAGTTTT TAAAGGAAGA 6000 TTATGAAGAA ATATTTTTTA AAGTGCGGTT ATTTTTTAGT
ATGTTTTTGT (&05@ERMNENGH QHARASTERTISMICSEAATCCTAAA ACAGATAACG AACGTTTTTT
6100 TATTCGTTTA (POGCARNGRE C2STA@SREA AACACTGGAG CAATTAGCTT 6150

TTCAACAAGA TGTGARITTARRA PSR ABSEATTGGA AAACAAGATC 6200 TCTTTGAAAT
TAAACAATAT T@TWW ARATEARCGC 6250 AAAAAGTAAG CATCTTACTT
TGAATAAAGA TGAT TG T AR NS00 ACGGCAGTCA ATCTGGCAAA GGTCAGGTTG
CAGGAAATCT(TAW CT TA GAGTCA CACGGTAAAA CTCCATTTTG
CTAAAGCTTC'*8 GGAAG TGGCTCTTTG CTTTCTCCCG

6450 CT GTA ATTTGCTGGT TATTCAGGAT 6500 '
GAACCT CGT T %i’#ﬁ%g ALATCGATAA 6550 GCCTATTGAA
CAGATCGCCTA TTGAA 8600 AGAGTTTGAA AGAACTTGGC

GT T OGGT GGG AT EEGANCHE GAACEIA T o@ﬁagzgf? ECRGGAE; GAGTTGOGGG CAGCCTTACA
GGCAATAGCT TTGAAAEI’AT 6700 TGCGGATAAT CTTAATGTAA ATTTTGOGAC AACGACGACA

CCTCCTGEHEAAETE8AA CTCAACGCCG GATTT 25

(2) INFORMATION FOR SEQ ID NO: 52:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Escherichia coli

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52:
ATACACAAGG GTCGCATCTG CGGCC o 25
(2) INFORMATION FOR SEQ ID NO: 53:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 bases
(B) TYPE: Nucleic acid
. (C) STRANDEDNESS: Single
~ (D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

{vi) ORIGINAL SOURCE:
(A) ORGANISM: Escherichia coli

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53:

TGCGTATGCA TTGCAGACCT TGTGGC | ' 26

(2) INFORMATION FOR SEQ ID NO: 54:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 25 bases

SUBSTITUTE SHEET



CTATAGCATT ACAAGICGCC AAAATTAATG GGCGATTGCT TGATTTAGAA 6800 TTGAGIGCGT
TGGAGCGTGA AAATAATGTA GAAATTATTG CAAGCCCTCG 6850 CTTACTCACT ACCAATAAGA
AAAGT CC696/88858 7 AACAG GCGACAGAAA 6900 TTCCTTACAT CGTGAGTAAT ACTCGTAACG
ATACGCAATC TGTGGAATTT 6950 CGTGAGGCGG TGCTTGGITT GGAAGT G%,%T
CTAAAGATAA 7000 CAATATCTTA CTTGATTTAT TGGTAAGICA AAATTCCCCT : G
7050 TCGCTTATGG ACAAAATGAG GIGGTTT TTGATAAACA AGAAATTAAT 7100

ACTCAGGTTT - TTGCCAAAGA TGGGGAAACC AFFGIGCTTG GOGGCGTATT 7150 TCACGATACA
ATCACGAAAA GCGAAGATAA AGIGCCATTG CTTGGCGATA 7200 TACCCGITAT TAAACGATTA

TTTAGCAAAG GTGAA (& CAAAAA | 7250 CGTGAGCTAG TGATTTTCGT CACGCCACAT
ATTTTAAAAG i el GCC GITTGAAACAA AAAAGTGAGG GTAAAAAATA
ACTTTTTAAA 0 AEECGRRT T TT T T CGCTGTATCC ACTGICGIGG CAATCTTCAT
7400 AT € CAGGTTGC CAAAAACAAA TTAAATCTTT 7450

A
TCCTTATT! IF% [ TL %!&?TTAT GCGCAGCATT 7500 GIGCGAATTG
TCTTAAXO@ %%A %m&g TATT 7550 - WD 96/ 08582
PCT/ CAQQ/3iG05381cINAL $3vRed . TATA TTGAACCTCT TTCGATATTG ATTCAGCGIT TTAAATTTCA

7600 AAATCAATAY TEReAINEAEC S¥eMdiTAda TSGCTTTTA TATCTTGCGG 7650
TACGTGATGC TAAACGAACG CATCAACTTA AATTGCCAGA GGCAATCATT 7700 CCAGTGCCTT
TATATCAKXL) TEXTTHATODESAKIAIIN: SAEATCANGE 54750 AGATTTATTA TCTCAGCAAT
TAAGTCGTTG GCTGGATATT CCTAATTTGA 7800 ACAATATCGT AAAGCGTGTG AAACACACCT
ATACECEATG ALTET TORBIICGEES 0 TBGAGAAGATC GTCGTCAGAA TTTAAAAAAT G6CTTTTCTC
TTGCTGTTTC 7900 GAAAAATGAA TTTCCTTATC GTCGTGTTGC GTTGGTGGAT GATGTGATTA
7950 (2T ABFROBMAT INCRORCAED GRANDCTSAA AATTGTTGCG AAAATTAGGT 8000
 GTGGAGGAGA TTCAAGTGTG GGGGCTGGCA CGAGCTTAAT ATAAAGCACT 8050 GGAAAAAAAA ‘
GCGCGATAAG CRRQURNIGE CHARACTRRISTICSCTCAAGTA 8100 TTTAGGACAT AATTATGGAA

CAAGCAACCC AGSAAAFENSTHATHI BRFSS 8150 GCCGCACAAG CGCATTTTCG AAAACTTTTA

GACACCCAAG A@A&%@@} Nugleic acid
° "{C)  STRANDEDNESS: Single

(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

{vi) ORIGINAL SOURCE:
" (A) ORGANISM: Escherichia coli

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55:
GCAACCCGAA CTCAACGCC | ' 19
(2) INFORMATION FOR SEQ ID NO: -56:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 19 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
o (A) ORGANISM: Escherichia coli

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56: |
GCAGATGCGA CCCTTGTGT - | 19
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GCATATTCGT ATTTTCGOGG TTAATCCTGG TACGCCTAAT GCGGAATGTG 8250 GOGTATCTTA
TTGOCOCCOG AATGOCGTGG AAGAAAGCGA TATTGAAATG 8300 AAATATAATA CTTTTTCTGC
ATTTATTGAT GTT TGCCTTTCTT 8350 AGAAGAAGCA GAAATTGATT ATGTTACCGA -
AGAGCTTGGT ‘GA . 8400 CCTTAAAAGC ACCGAATGCC AAAATGOGT
TGATGOGCCA 8450 TTGATTGAAC GTGITGAATA TGTAATTCAA ACTCAAATT
8500 TGCAAATCAC GGTGGACGTA TAACCTTAAT TTACT GAAGATGGTT 8550

ACGCAGTTTT ACAATTTGGT GGTGGCTGTA A C AATGGTGGAT 8600 GTTACGTTAA
AAGATGGGGT AGAAAAACAA CTTGTTAGCT TATTCOCGAA 8650 TGAATTAAAA GGTGCAAAAG
ATATAACTGA GCATCAACGT GGCGAACATT 8700 CTTATTATTA GTGAGTTATA AAAGAAGATT
TATAATGARD TAQRNATIAN BOBOSPAIMGNGT BIATTTTTATGG AGAAAAAATG AAAATACTTC
AACAAGATGA 8800 TTTTGGTTAT TGGITGCTTA CACAAGGTTC TAATCTGTAT TTAGTGAATA
8850 AT@ATW@CWA‘?W’?K%GATTTGGA AGGATTGCAG 8900

GCAATGCAAA TTGG@&AT@E@SEMAA A QEESTTGTGGC TTGTGGCTGA 8950 GCAAGAAAGT

GATGAACGAG AATATEIGAGY TREX$TTCAC 9000 TGCCAGAGGA TGAATTCCAT

ATATTAAGCC GAGGH BEBF S TTCTGAAAA COCATAAATT CTGTGGAAAG

TGOGGTCATA AAACA H‘Rf—ﬁRlvATl ON FOR SEQ ID NO 28: (i)

SEQUENCE ENGTH: 525 base pairs (B)
VRE Mool oE acﬂlé’ggwr‘gswp(’“c DIgA S Doubl e (D) TOPOLOGY:
Li near OMQkEﬁHEESBﬁREE DNA (genomi c) WO 96/ 08582

PCT/ CA95/ 065%

ORGANISM: Klebsiella pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57:
GTGGTGTCGT TCAGCGCTTT CAC : 23
(2) INFORMATION FOR SEQ ID NO: 58:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 25 bases

(B} TYPE: Nucleic acid

(C) STRANDEDNESS: S:l.ng‘le

(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

{vi) ORIGINAL SOURCE:.
(A) ORGANISM: Klebsiella pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58:
GCGATATTCA CACCCTACGC AGCCA 25
(2) INFORMATION FOR SEQ ID NO: 59:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
{A) ORGANISM: Klebsiella pneumoniae

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59:
GTCGAAAATG CCGGAAGAGG TATACG 26
(2) INFORMATION FOR SEQ ID NO: 60:
(i) SEQUENCE CHARACTERISTICS:

() LENGTH: 26 bases
(B) TYPE: Nucleic acid
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(vi) ORI G NAL SOURCE: (A) ORGANISM Moraxella catarrhalis (xi)

SEQUENCE DESCRI PTION: SEQ ID NO 28:  AAAAATCGAC TGCCGTCATT TTCAACCACC
ACATA CGCAAG 50 CCAATGTATT GACCGTTGGG AATAATAACA GOCCCAAAAC
AATGAAACAT "1%‘ io- ATGGTGATGA GOCAAACATA CTTTCCTGCA GATTTTGGARTIGORA
ATCAGCACCA GTATGGTTTG ACCAGTATTT AACGCCATAG ACATGTGTAA 200 AAAAA
TAACGGTGCA AGCATGAGAC CAACGGCACC T ACCT 250 TGTACGATGA CCTCACCTGC
TGTGGCAACC ATACCAAGTC CATTGCCTGT ,% TATTTTTG CGAAAAGACA AACTTACCAC
ACAGACCAAG CCGATGATTG 350 AGATGACAAA ATAAAACCAA TCCAAATGCG TGTGAGCTGT
TGTGGTCCAA 400 AATCCAGTAA ATAGTGCAAT AAATCCGCAA ACAAACCAAA GTAGCACCCA
GCTTGTTGIC dﬁ{mﬂ@-ﬁ“ﬁ@'ﬁ%@o@mTGﬁA TCTAAAATAT 500. CAATTTTCAT
CAGATTTTCC CfRAT TOPOL

150

450

: Linear 525 (2) I NFORVATI ON FOR SEQ I D

NO. 29:,.:y {i C ERI STI CS: - (A) LENGTH; 466 base pairs
(B) TYﬁél)Nu%{ﬁéF?E%%%%e%%EmESS Doubl e . (D) TOPOLOGY:

Li near (1] I%%kﬁ£§f§b£8EE: DNA (genom c) . (vi) ORI A NAL SOURCE
A 'S ca b5 ' ENCE DESCRI PTI ON.  SEQ | D
Mo 261 Tk B S LD b pndthdn B e TorTIToAGe 50, |

TT;I'TTAT(EEI'{I') TSEATEREEADESERTALEDN : T & Alg.TTTTTAC 100 AACCTGCACC
ACAAGTCATC ATCGCATTTG CAAAAATGGT A CAAGC 150 CGTCAGCGAC TTAAACAAAA

AAACHTTFIHETTICCREATCoTTART RAR@EA 200 TTTACAAATC ACCATGCACC GGlgl TGACAT
TGTTGGTGAA TTTCATGACC 250 ATGCACACCC TTATTATATT AACTCAAATA AAATACGCTA
CTTTARAMFORMAT TGN AGTRCASED QAAYATEIA AGTCGCTCTC ATCATCAGCT TAACACCTTG
TGCCATTGAC ATAGAAGITA ACGATATTAA ATACAGIGIG GITGAACGAT 400 ACTTTCATCC

CAATGAAAM) TREQUENCEACHARAZTERIASTITISTACTGAT 450 :
{A) LENGTH: 19 bases '

(B) TYPE: Nucleic acid : IR ' S
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic):

{vi) ORIGINAL SOURCE:
(A) ORGANISM: Klebsiella pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61:
GACAGTCAGT TCGTCAGCC : 19
(2) INFORMATION FOR SEQ ID NO: 62:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE: _
' " (A) ORGANISM: Klebsiella pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62:

CGTAGGGTGT GAATATCGC ' 19

SUBSTITUTE SHEET

350

q

P

¥



AGGCAACAGC TTATTA ' 466

SUBSTI TUTE SHEET WO 96/ 08582

PCT/ CA95/ 0%&0&2 (2) 1 NFORVATI ON FOR SEQ I D NO.  30: (1) SEQUENCE
CHARACTERI TS (A)  LENGTH. 631 base pairs PCBICAY/Gizas
Nucl eic acid (C) STRANDEDNESS: Double - (D) TOPOLOGY: Linear
(i11), MOLECULE TYPE: DNA (genonic) yl/ ORI G NAL SOURCE: (A
ORGANI SM St rept ococcus pneunoni ae’ SEQUENCE DESCRI PTI ON: SEQ I D NO

30: GATCTTTGAT TTTCATTGAG TATTACTCTC TCTTGICACT TCTTTCTATT 50 TTACCATAAA
GTCEAGCCTT TGAAGAACTT TTACTAGAAG ACAAGGGGCT 100 TCTGTCTCTA TTTGCCATCT
TAGGCATCAR INEORMATESN TROR 2O dP NA50 SPFACGAATTC AATGCTACTA GGGTATCCAA
ATACTGGTTG TTGAT 2 @ g;I'ATCTGCT TTCAAGAGGT CATCTGGTCC
AAATTCAACA (M50 CTCGGAAA CCCAAAATAT TCAGATTGTA 300
TTTGCCACGG AGGT Thy) CCTGC CCAAGACTGA 350 GGAATTTTCA
TCTCCACGAT AGA TTLy TC 400 AACACTATTA TGAAAAGAAT
GGTCTGTGCT AGAGNG] CClg

ea
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Klebs.tella pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63:

CGTGATGGAT ATTCTTAACG AAGGGC : 26

(Z)INFORMATION FOR SEQ ID NO: 64:
(i) SEQUENCE CHARACTERISTICS:
g (A) LENGTH: 23 bases
(B) TYPE: Nucleic acid
{(C) STRANDEDNESS: Single
(D) TOPOLOGY: Line_ar
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Klebsiella pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64:
ACCAAACTGT TGAGCCGCCT GGA | 23
(2) INFORMATION FOR SEQ ID NO: 65:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 23 bases
{B) TYPE: Nucleic acid
"(C) STRANDEDNESS: Single
. (D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

{vi) ORIGINAL SOURCE: '
(A) ORGANISM: Klebsiella pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65:
GTGATCGCCC CTCATCTGCT ACT - 23
(2) INFORMATION FOR SEQ ID NO: 66:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 bases
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CTCTGECGAG ATAACCGAGI CAGCTCCAAT CTTTTCTAGC ACTTTCTTAG 500 CGGTCTGACT
TTTGACCTTA GCAATAACAG TCGGTACCCC CAAACTCTTA 550 CAGIGCATAA CCGCAAGCAC

ACTCGA ' TTTCAC CTGTCGCGAC 600 TACAACGGTA TCGCAGGTAT: CAATCCCTGC T

631 (2) I NFORMATI ON FOR SEQ I D NO 31: (i). SEQUENCE g@g@g}ﬁ@’?ﬂ CS:

(A) LENGTH: 3754 base pairs (B)- TYPE: Nucleic aci

STRANDEDNESS: Doubl e . (D) TCP Y. Linear (ii) MOLECULE TYPE:

DNA. (genom ¢) (vi) ORIG NAL sQU (A) ORGANI SM " Streptococcus
pneunoni ae (xi) SEQUENCE DESCRI P | SEQ ID NO 31:  CCAATATTTT
GGTCAGCATA IIT TCAGTGGT. AA GCTTGCAA 50 TACTTGAGCA GAAATGGCAG :
ATTTATCAAG g? WD 96/ 08582 _
PCT/ CA95/ 00 ’ﬁg\ TTTTCA AAGGCTTGGC TGITCATTTT TTCAGCCAGT
150 TCA TERROLE ’fACGT TCGACTTTTG CAAGAGAAAA 200 AGCAGGGAAA

GIC & Ghh GTA 250 ACTTTAAAAT AGCCTCTTGG
CET A)T %ﬁ&% YEE %?% Sg%% AGCAATCA ATTCTTTTGI ATTCATTAAG
AGCTCQFTTT SREAETALT SouRe® : _
(A) ORGANISM: Klebsiella pneumoniae
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66:
CGCCCTTCGT TAAGAATATC CATCAC ' . : 26
(2) INFORMATION FOR SEQ ID NO: 67: _
(i) SEQUENCE CHARACTERISTICS: . - '
(A} LENGTH: 19 bases : '
({B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
{ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE: '
(A) ORGANISM: Klebsiella pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 67:
TCGCCCCTCA TC’I_‘GCTACT - _ 19
{2) INFORMATION FOR SEQ ID NO: 68:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 bases
{B) TYPE: Nucleic acid
{C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Klebsiella pneumoniae

(x1) SEQUENCE DESCRIPTION: SEQ 'ID NO: 68:

GATCGTGATG GATATTCTT - - 19
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TACTATTTTA TCACAATTTT AAAGAAAGAA GAAAAAATTT TTGAAATCTC 400 CTGITTTTTT
GGTATAATAT GGTTATAAAT ATAGITATAA ATATAGITAT 450 AAATATGCAC GCAAGAGGAT

TTTATGAGAA
AGTACACAAA 550 AGATCGGITG GAGGCGCACA ATGITTGTIGT
ACCTTGICTC 600 GIGATTTGCG CGAAATCGGEC TTGACCAAGG TCAAGAAAAA
TATTATGTAC TAGTAAATGA GACAGAAAAG ATTGATTT,

TTAGAAGGTG TTGCAAGAGC AGAGITTACC TTGG'S@
TCTGITTTGG CAAATATTGI AGATGTAAAC 800 ~“AA

CG TCATCAGITA 500 ATAAAAAAAA TGATTACTGA GGAGAAATTA

GACA

8 650
TGGAATTTTT 700 GTCTCATCAT
C 750 ATACCAAATT GGGAGAAGCC
TGAAT GGATTTTAGG AACAGTTGCT

.CAACAGTATG
GATTTTTATG
TTAACGAGIC
TCTGCCCAAC
CAGATGGAAG

GGTGCCAAL% CCTTATTGGT 850 TATTTGTCGA GATCAGCACG TTGCCAAACT CATGGAAGAT
CGTTTGCTAG IHDBRMATFENTERR SRATARMINA &33TCTTGGEA GTTGCTCTCA AGACTTATTT 950
TTGAAAAGGA T Q@ﬁAGCTATC ACCCGGCATG 1000

TGGATATTAA y . FEICTT 1050 TCGGATGGGT

AATTATTTTA TGA " €00 CGCAGATTCT GGAAATTTCC

GCAACAAGAA T b T TGGCGGGTGT TCCCTATCAT

AGTATATCGA 120G phGTG ATAAGGTGGC TATCGCAGAG

1250 ATCCTAAACA G C GAGAGGTTGT TCAGGTCATT

ACGCCAGGGA qgrgg{,%gqg%gr W AGAATAATTT 1350
ATAGACCGCG. AAGGEAATGA ATTTCRCCTA GETTATATCG | 1400 ATTTGGTGAC

TATGTGACAG(¢A CTOREGINALT EOMRGETG 1450 GTTTGTGGGG AAATCCGTAA
CGAGAAGT GG TGTTGRGT TARCENMIGME GATEDS 61 1 85 %D a AACAAATCCT
ATGAATCTGG 1550 TACTCTCTTA TGAAAAAGAA AGCTTTGAAG ACCTTCATTT
1600: CGATTGSLAA SEQUERGECDESARCBIDAN CTSEG AN GG 9:CCAGTATGT

TCATCGGACT CAGATGAGGG AATTGAACCA CCTCAAACCT GTTATCCGCT 1700
GGATTTCTIEGCARBATGAT TTATACCACTAATGTIRAGICTG 1750 GATTTGGITG
CTCAGGTAAG AAACAAGGCA GTCTTTTCTG 1800 GCTTTTYGAT GAAACCAAAA
GATGCGTCT®) INTORMATTION FOBOSERAID AYOCTWCCCTTGATT GATAAGGAAC

ACGTCAAGAA 1900 GIAGIGCAGS TCTTTCTCGA CCATTTCTTT GAGCGIAGIG

1950 (1) SHARACTERISTICS:
A LENGTH: 25 bases

PCT/ CA95/ 00528 (B} TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Proteus mirabilis

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70:
TGGTTCACTG ACTTTGCGAT GTTTC
(2) INFORMATION FOR SEQ ID NO: 71:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 25 bases

(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(ii). MOLECULE TYPE: DNA (genomic)

{vi) ORIGINAL SOURCE:
(A) ORGANISM: Proteus mirabilis

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 71:
TCGAGGATGG CATGCACTAG AAAAT
{2) INFORMATION FOR SEQ ID NO: 72:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 30 bases
(B) TYPE: Nucle:.c ac1d

SUBSTITUTE SHEET
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90 CAGICTCAAG GGIGITTATG ACATTGAGCG CTTGECTAGI CGIGITTCTT 2000

TTGGCAAAAC CAATCCAAAG GATCTCTTGC AGITGGCGAC TACCTTGICT 2050 AGIGIGCCAC
GGATT TTAGAA GGGATGGAGC AACCTACTCT 2100 AGCCTATCTC ATCGCACAAC
TGGATGCAAT GAGITG GAGAGITTGA 2150 TTAGCGCAGC GATTGCThEs, TC
ATGTGATTAC AGATGGGGGA 2200 ATTATCCGGA CTGGATTTGA TGAGACTTTA GAI ATC
GITGCGITCT 2250 CAGAGAAGEG ACTA TTGCTGAGAT TGAGGCTAAG GAGCGAGAAA
2300 ACTCTGGTAT CAGCACGCTC AAGATT ACAATAAAAA GGATGGECTAC 2350

TATTTTCATG TGACCAATTC GCAACTGGGA GIGCCAG CCCACTTTTT 2400 CCGCAAGCECG

ACGCTGAAAA GAATTAG 2450 CCCGTATCGA GGGAGATATG
CTTGAGGECGC @ﬁ% 800 GAATACGAAA TATTTATGOG CATTCGTGAA
GAGGTCGECA A TTACAA GCTCTAGCCC AAGGAATTGC GACGGTTGAT
2650 GACENTHORE U TR BCIHES LoOCATOCTG TOGTTGARM. 2700 |
2650 T TGCTG TCGTTGAAAA 2700

GGTTAT GrEA TG Ts REELCCAAA TACGATTCAG ATGGCAGAAG 2750 ATACCAGTAT
TCAATTGGT A@AG%MMAT%GE@@SMQ ME 2800 TATATGCGTC AGITAGCCAT
GACGGCGGIT ATGECCCAGC TGGGTTCCTA 2850 TGITCCTGCT GAAAGCGCCC ATTTACCGAT

| TTTTGATRES AEDUEMGCDESRIOPTEORT CEEHCED AGSAGTGAC TTGGTTTCGEG GTCAGTCAAC
CTTTATGGTG 2950 GAGATGATGG AGGCCAATAA TGCCATTTCG CATGCGACCA AGAACTCTCT

- 3000CGATGATCAGT GAMIVCCTER GAAGTOMIANCA TCGCAACTTAT GACGCGEGATGG #HP50

CTCTTGCTCA GTCCATCATC GAATATATCC ATGAGCACAT CGGAGCTAAG 3100 ACCCTCTTTG
CGACCRATNROBUATEAST FORASERGIDTNE: ABICTAGTTT 3150 ACAACACTTG GTCAATGTCC
ACGTGGCAAC TTTGGAGCAG GATGGGCAGG 3200 TCACCTTCCT TCACAAGATT GAACCGGGAC
CAGCTGATAA SROVENGRESICHARMTERTISEAFET TG CCAAGATTGC TGGCTTGCCA GCAGACCTTT
TAGCAAGGGC {900 IENGTHGALT PABEACTCAGC TAGAGAATCA AGGAACAGAG AGTCCTCCTC
3350 CCATGA A%@’%’ yer QI fCE -
GCAGAAGAGC PARBES AAACTGG ATGTGTATAA 3450 TATGACACCT
ATGCAGGTTA A AAACAGAAAC 3500 TATAAAACCA AGACTCACTA
GTTAAT TGACAATTCT CCACTTTTTT GCTAGAATAA
ST WW%M SCATTGIOOE TOOCTTITGT CTATTTITA
AGAAAATAAA AACCTACAAG TGGCAGGCCC TGCTTCGCTC

Géq}%ﬂ ORI I SURCE: |
3700 GA@e,G RHAANIEH T PhITEASTREASTTETGCAAC CGCGTTATCT 3750 GCAG
3754 | SUBSTI TUTE SHEET

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73:

TTGATCCTCA TTTTATTAAT CACATGACCA 30
(2) INFORMATION FOR SEQ ID NO: 74:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
" (A) ORGANISM: Proteus mirabilis

' (xi)‘ SEQUENCE DESCRIPTION: SEQ ID NO: 74:

GAAACATCGC AAAGTCAGT | | 19
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WO 96/ 08582

PCT/ CA95/ 00528 (2) | NFORMATI ON FOR SEQ I D NO 32: (i) SEQUENCE
CHARACTER! STI CS: " (A) LENGTH 1337 base pairs (B) TYPE
Nucl ei ¢ aci'yO 9608582 () STRANDEDNESS: Doubl e (D) TOPOpgia

(ii) MOLECULE TYPE: DNA (genom c) (vi) ORI G NAL SOURCE:

ORGANI SM St rept ococcus pyogenes (xi) QUENCE DESCRI PTI ON: SEQ I D NO
32:  AACAAAATAA AAGAACTTAC CTATTTTCCA T TGT TTAGCAATCA 50 TCATCTGCAA
GGCAACGTAT TGCATGGCAT TGATGTGATG AGCAA 100 ATGTCATTAG AACGTTGCGT
CAAACTAGCA TCTAAATAAA GATCGAAATG 150 CAGTTATCAA AAATGCAAGC TCCTATCGGC
CCTTGTTTTIR VANEQRMATIION (ROR\GEQT GCCNP : AAPGTATTTA CTTGCTTATT ATTAACTTTT
TTGCTAAGTT 250 AGTAGCGTCA GTTATTCATT GAAAGGACAT TATTATGAAA ATTCTTGTAA 300
CAGCCTTTGA TGECCTIHQUENCECHARNGTERTFPIRASETGC CCTTGAAGCT 350 ATCAAGAAAT
TGCCAGCAAC CATTCIFEGALERGERANGTDIGORTATTGA 400 AGTTCCAACG GTTTTTCAAA
AATCTGCCGA TGT e v;e ATATER S 5tF GCTTTCA ACCTGATGCA GTCCTTTGTA
TTGGGCAAGC TGGT v ’\e, EA GAACG CGTTGCCATT AATCAAGACG

ATGCTCGCAT 550 T AGCCTATTGA TACACCTATT CGIGCAGATG 600
GIAAAGCACC (T, TT!H{T%’%ZE GGTTGCTGECC 650 ATTCATCAGG
CTGGGCTTCC(ﬁggT §§§§§§ 700 TGITTGCAAT CATTTGATGT

ATCAAGCCCT (GEACTIAE EnhTad0aAET 750

(A) ORGANISM: Proteus mirabilis
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75:
ATAAAATGAG GATCAAGTTC - 20
(2) INFORMATION FOR SEQ ID NO: 76:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 bases
{B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) “ORIGINAL SOURCE: _
(A) ORGANISM: Proteus mirabilis

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 76:
CCGCCTTTAG CATTAATTGG TGTTTATAGT ' : 30
(2) INFORMATION FOR SEQ ID NO: 77:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 30 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
{D) TOPOLOGY: Linear
{(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Proteus mirabilis

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 77:
CCTATTGCAG ATACCTTAAA TGTCTTGGGC 30
(2) INFORMATION FOR SEQ ID NO: 78:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 26 bases
(B) TYPE: Nucleic acid
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GTCCAAATGC CAAAGCTGGG TTTATGCATA TTCCCTTTAT GATGGAACAG 800 GTTGTTGATA
AACCTAATAC AGCTGCCATG AACCTCGATG ATATTACAAG 850 AGGAATTGAG GCTGCTATTT
TTGCCAT R TCAAA GATCGTTCCG 900 ATTTAAAACG TGTAGGGGGC GCTACTCACT
GACTGTGACG CTACTAAACC 950 TATTTTAAAA AAACAGAGAT ATGAACTAAGfd T
TTGTGCTAAA 1000 AATGAAAGAC CTAGGGAAAC TTTTCATCGG TCTTTCTCAA T 1050
AATCTAATAC TACTTCTAAC ATCAGCGGGT ATAGTTTGGG AGTAATTAAG 1100 AAACGTTGTT
. GATCTAAATG AGCAATCCCA TTCAAAACAT -TAAGGT 1150 GTAATGGGAC TTATCAAGAT
TTAAGGCTTT TAACAAAGGA CTAATATCAT 1200 AGGTGGCTAC CACCTTTCCA GAATCAGGTT
GGAGTTTGAC AATAGTATT EE% géggAA TATTGGCATA GAGATAACCA TCTACATACT
CTAATTCGTT 13% 8 AGCEREA® TTTCTATAGC AACTAGT 1337 -
WD 96/ 08582 Linear

PCT/ CA95/ 0052 U EQ ID NO 33: i) SEQUENCE
CHARACTE ’S’? %gLECULE( %&%W@(g&?ﬁ?%%e pairs E:Bg TYSEJ:

Nucl ei ¢ RANDEDNESS: Doubl e (D) TOPOLOGY: Linear
(ii) mé&ffﬁx%m&mﬁﬁn@%bwc&% (Gl sSOURCE: (A

ORGANI SM Streptococcus pyogenes (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO
33: (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 78:
AGTAAAATGA AATAAGAACA GGACAG 26

'(2) INFORMATION FOR SEQ ID NO: 79:
(i) SEQUENCE CHARACTERISTICS: _ ‘
{(A) LENGTH: 25 bases
(B) TYPE: Nucleic acid
" {(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE: B
(A) ORGANISM: Streptococcus pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 79:
AAAACAGGAT AGGAGAACGG GAAAA 25
(2) INFORMATION FOR SEQ ID NO: 80:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 25 bases
(B} TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi_.) ORIGINAL SOURCE:
{(A) ORGANISM: Proteus mirabilis

(xi) SEQUENCE DESCRIPTION: SEQ ID.NO: 80:
TTGAGTGATG ATTTCACTGA CTCCC _ | 25
(2) INFORMATION FOR SEQ ID NO: 81: |
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 bases
(B} TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D} TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)
SUBSTITUTE SHEET *



TCATGITTGA
AGGTGCAACA
ATCACGCAAT
CAACTAGATT
ACCAGCTCCA

CAGCTTATCA TCGATAAGCT TACTTTTCGA ATCAGGICTA 50 TCCTTGAAAC

TAGATTAGGG CATGGAGATT TACCAGACAA 100 CTATGAACGT
W TGACATTGGA 150 ACTAAATTCA ATCAATTTGT
GA T 200 TCTCAACAAA CGITAATTTA ACAACATTCA
250 TCAATCCTTA CCGTAAGTAA TCATAACTTA CTAAAACCTT

GGITTTTTCT
ATTGACAACT
AATTCCACCA
TCGIGIGGTA
CCTAAAATAT
CCTCCTACCT
AATAAAATTA T
GITAGCTATT T

AGGAGAACCg

AAAATGGTAT

[TTTGICTTG TTCATGAGIT ACCATAACTT % ATATTAT 350
CTTCAATTAT TTTTCTGICT ACTCAAAGT. 7/[ "TTCTTCATTT
TCACTTCTTC CACTCTCTCT 450 ACCGTCACAA CTTCATCATC
TTT CCGITTTTAC GCACTATCGC

MR PRk SR AR T 650
Eé‘%?%}?? P?%&#%ﬁb WiaccTTT

&?%?

850 TTTTTGT TTT AGT GACATTT CT TGGACTAA CAATCTCGCA

A TAATGGAAA ACAATAAAAA:

GCTCAACAAG( 2CERECRIME TANCECAAEED THOCRGATEIA GTTTAGITAA 950

AATATATATT TTCTTTATGA GGGTGACCCT GITACTCACG 1000 AGAATGTGAA ATCTGITGAT

ATATACTCAC
TACTAACAAG

oriihstesn,

TGACAACTAA
GATATAGICT
TCTCACTTTT
TACTGIGICA
CATATTTCAT
GITATTTTAT

600

TCTATTTATA .-

TTAAATCTAG
AGTATTGAAG
AGAGGTATTT

900

AAACCTTCAA

CAACTTTTAT CTCACGSEQUBNECEA TARRACTERIGTETS I CAGGCEC CAAATTATGA TAAATTAAAA

ACTGAACTTA AGAACCARGA TENETBATQICAESESTTATTTAAGG ATAAAAACGT TGATATTTAT

GGTGTAGAAT 1150 ATIBYCCAMPE :CNUENERET ACTIGTGAAAATG CAGAAAGGAG TGCATGTATC

1200 TACGGAGGEEG T.
AAAGTATCAA TCGATGGIAT m ALWTGATA 1300
PCT/ CA95/ 00528

WD 96/ 08582
3 TTGAAACAAA TAAAAAAATG

FiOGIFTAGAAA TTCCTAAAAA 1250 GATAGICGIT

GTAACTGCTC AAG&ATW@F@FWIT D35 IRRAMAAATC TTACAGATAA TAAGCAACTA

TATACTAATG
GAAAGTTTTT

GACCTTCI. CT GGATATATAA AGTTCATACC TAAGAATAAA
1456 GAA;)I'TIA CTCAATCTAA ATATCTTATG 1500
roteus mi

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 82:

TGGTTGTCAT GCTGTTTGTG TGAAAAT

(2) INFORMATION FOR SEQ ID NO: 83:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 bases

(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single

(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE: _
(A) ORGANISM: Pseudomonas aeruginosa

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 83:

CGAGCGGGTG GTGTTCATC

SUBSTITUTE SHEET
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ATATATAAAG ATAATGAAAC GCTTGACTCA AACACAAGCC AAATTGAAGT 1550 CTACCTAACA
ACCAAGTAAC TTTTTGCTTT TGGCAACCTT ACCTACTCCT 1600 GGATTTAGAA ATTTTATTGC
AATTCT Ty TGTAAA AACCCCTCAT 1650 TTGATGAGCG GITTTGICIT ATCTAAAGGA
GCTTTACCTC 'CTAATGCTGC 1700 AAAATTTTAA ATGITGGATT TTTGT ATT;&I%W%
TTGATGGEGTA 1750 ATCCCATTTT TCGACAGACA TCGICGTGCC ACCTCTAACA T 1800

AGACAGGAGC TTGTAGCTTA GCAACTATTT TA c _ 1837 (2) | NFORMATI ON |

FOR SEQ ID NO  34: (i) SEQUEN RACTERI STI CS: (A) LENGTH: 841 .

base pairs (B) TYPE: Nucleic acid (C) STRANDEDNESS: Doubl e

(D) TYPE: DNA (genoni c) (vi) ORI G NAL
chﬁg%mwr?ﬁ@ %A%#’é y%&e é_gcoccus pneunoni ae (xi) SEQUENCE

DESCRI PTI ;ATG TCCAAGAAAC CACATGITCC TAAGACAAGA

GCT. AACA \ GITCTTTTTT TCATCATTAC TCCTTAACTA 100

GTGTTTAACT AA . Al 4 TATCTTT ATTTACACTA 150 TCTGITAAGA -

TATAGTAAAA T T EéséTCGATT 200 TCTAACAATG TTTTAGAAGT

AGAGGTATAC TADBMKCT. %FBLB@Q‘ATQIAGIrZ ATATTTTGCA CATTTTCATA AAAAAAATCGA

GAACTAGAAC TCACATTCTG 300 CTCTCATTTT TCGITTTCCC GITCTCCTAT CCTGITTTTA
GGAGTTAGAA ) 3 MO AETEET ©8PA : CONATAGEROMESCTCCTTTA ATAAAGCCAA TAGITTTTCA 400
GCTTCTGCCA TAATAGTATT GITGTCCTGG GTGCCAAATA GTAAATTATT 450 TTTTAATCCT
GIGAGAGT €T ) CORIGIBALT SGGRCETGATA ATTGGATTCT 500 GGATTTTTCC AAGTAAATCT
TCAGCCTCTC TGAGT T PRGANLSMCCPFEGH Db aSTaaFIHIsLHACCTTCTTC TGATTCCTCT
GGTGATTCTT CTGGTGATTC 600 TTCTTCTGGT TCCTCTGITG GITTTGGAGA CTCTGGITTC
TCGCTTTERE) 6 REQUENCET OESCRIECAONGGFEQTIN IEBT@M3 GITTTTCTGT CTGAGGTTTC 700

TCCTCGTTTG GITTTTCCGT TTGATTGGTA TCAGCTTGAC CATTTTTGIT 750 TCTTTGAACA
TGGTCEARGRECCEFFAGERRACKSAATTATCT GAATGCGACG 800 _ 19 SUBSTIT

SHEET | - . | .
(2) INFORMATION FOR SEQ ID NO: 85: _

(i) SEQUENCE CHARACTERISTICS: .
(A) LENGTH: 19 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE: _
(A) ORGANISM: Pseudomonas aeruginosa

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 85:
TCGCTGTTCA TCAAGACCC : 19
(2) INFORMATION FOR SEQ ID NO: 86:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Pseudomonas aeruginosa

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 86:
CCGAGAACCA GACTTCATC . 19
(2) INFORMATION FOR SEQ ID NO: 87:

(i) SEQUENCE CHARACTERISTICS:

{(A) LENGTH: 25 bases
(B) TYPE: Nucleic acid
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WD 96/ 08582

PCT/ CA95/ 00528  TTCGITTGGA TGITCGACAT AGTACTTGAC AGICGCCAAA A

841 (2) | Nﬁ%gg, FOR SEQ I D NO 35: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH:. 4500 base pairs (B) TYPE: Nucleic acid EQ%%QE?
STRANDEDNESS: Doubl e (D) TOPOLOGY: L| near (ii) . NOLECLL DNA
(genom ¢) (vi) ORI A NAL SOURCE: ORGANI SM St rept ococcus
pneunoni ae (xi) SEQUENCE DESCRI PTI O\ gg(\) ID NO 35: GATCAGGACA
GTCAAATCGA TTTCTAACAA TGTTTTAGAA GTAGAT 50 ACTATTCTAG TTTCAATCTA
TTATATTTAT AGAATTTTTT GITGCTAGAT 100 TTGTCAAATT GCTTAAAATA ATTTTTTTCA
GAAAGCAAAA GCCGATALCTSTRANDERNBRSAGIn@AGT TCTTG CTATCGICAG GCTTGICTGT
AGGTGTTAAC 200 ACRTTTTRRQLIGYCHGTFREYY AACAACGTCA GCTTTGCCTT GOCGTATATA 250
TGTTACTGAC TTCGTCAGIT CTATCTGCCA CCTCAAAACG GIGITTTGAG 300 CTGACTTCGT
CAGTTCTATC ‘Grdasties %A%‘Gﬁmﬂ' 350 TTCGTCAGIT CTATCCACAA

CCTCAAAACA GTGTT 400 CAGTCTTATC TACAACCTCA AAACAGTGTT
TTGAGCATCA AGTTT GCTCTTTGAT .TTTCATTGAG TATAAAAACA
GATGAGTTTC 500 T T MOURST BPFEALACFEAAACTA CTTTCAAGGA 550
CATTATTATA TTACACT 600 ATATTGAAAG
COTTTTAAMA %ﬁ%ﬁ%ﬁ%ﬁéﬁ% N R ARGTOAT ACANTCTATC
TTTATGTARA TIdAAARAT A ST TEE G A g.f&TAAAATAGTAG TAGCTATGCG AAATAAGAGA
TAGAGAGAAG GGATTGAAGC 750 28 -

(2) INFORMATION FOR SEQ ID NO: 88:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Pseudomonas aeruginosa

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 88:
GGCGGAGGGC CAGTTGCACC TGCCAa 25
(2) INFORMATION FOR SEQ ID NO: 89:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 bases
{B) TYPE: Nucleic acid
{C) STRANDEDNESS: Single
{D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic) -

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Pseudomonas aeruginosa

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 89:
AGCCCTGCTC CTCGGCAGCC TCTGC . 25
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S

TTAGAAAAGG GGAATAATAT GATATTTAAG GCATTCAAGA CAAAAAAGCA 800 GAGAAAAAGA
CAAGTTGAAC TACTTTTGAC AGITTTTTTC GACAGITTTC 850 TGATTGATTT ATTTCTTCAC
TTATTTCON 9608882CCCTT TAAGCTGGAT 900 AAGATTCTGA TTGTGAGCTT GATTATATTT
CCCATTATTT CTACAAGTAT 950 TTATGCTTAT GAAAAGCTAT TTGAAAAAW
GATTGAGCAG 1000 GAAGTATGGT GTAAATAGCA TAAGCTGATG TCCATCAT G
AGATATTTTA GITTAATTGC AGCGGTGICC TGGT, Q%TAA ACTAGATTGG 1100 CAGGAGICTG

- ATTGGAGAAA GGAGAGGGGA AATTTGGCAC GA 1150 TAGITTGITT AGITCATTTI
TGT CATTTAA ATGAACTGTA GITAAAAGAAA 12 GITAATAAAA GACAAACTAA GIGCATTTTC

1 A A s S P %&5&@% ATATAGATAT AGAGAGGAAC GGAGTGTTCA

AGAACGT. éﬁg )\ 1&%

AGGAGCA ]
CAGHeRBERNALET TAET

- PCT/ CA95/ 00528

TCGGTA @AGCGGTTT 1350
GCTCAA 1400 GAAGGGCGCAA

450 GAGCTCAACC CTAACTGATA

CAATAAGCAA GAACAAGAAA

CTATGATTGT
GIGAGCAACC
CAGAAAAGAG
GGAAAGATAA

TCGAAACAGT
ATTTATCAAG
TTAAGCCAGA
AAAAAGATGA
GITCGGATGG
GICAGTGGAA

TCTGGCAAAT
CCAGCCTTCT T
GCAAGAAGAA 1558) AMABILEAR. GAAIIACTA TGCACGAGAT TTGGAAAATG
GATAGAAAAA GAAGATGITG AAACCAATGC TTCAAATGGT CAGAGAGTTG 1650
TGAACTAGAR JAMMOT.AABEA PREE T A (§EROMTAGTT 1700 CACATGGAGT
TGCCAAGGCC CCAGCATTCT ATAATCTCTT 1750 TTCTGTGTCA AGTGCTACTA
GTACTTCA®H JATORTBENAL SGORCERCAATAATAC TGCTACTCTA GAGGGGCGTG
GAAACAGTTT 185B) TACRBANISN : APSACEATG0aACEETTHINAS ST TAAACCAG
TTCTGTGACT TTCACAGTTG AAAAACCGAC AGCAGAACTA CCTAAAGGCC 1950
CTACGTAAXS JGCBEQUENQE DESCRAPRIONTCSEQAGAPCONO2090: GGCAATTTCA TTAAAGATAT
GCCAGATGTA ACGCATGTGC AAATCGGAGC 2050 AACCAAGCGT GCCAACAATA CGGTTTGGEGG
GTCAAE?@E&‘WTGW@%@W%TC&@‘A@?GT GTATAATCGT GCTTTAACAC CA@@\GAGGT

i%i NFORMATION FOR SEQ ID NO: 91: _ -

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 25 bases

(B} TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

ORIGINAL SOURCE:
(A) ORGANISM: Pseudomonas aerug;nosa '

(vi)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 91:

GCGCCCGCGA GGGCATGCTT CGATG 25

(2) INFORMATION FOR SEQ ID NO: 92:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D} TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Pseudomonas aeruginosa

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 92:

ACCTGGGCGC CAACTACAAG TTCTA 25

(2) INFORMATION FOR SEQ ID NO: 93:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 bases

(B), TYPE: Nucle:.c acid
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AGTCAACTTT TTAAACGCTC AGATTTAGAA AAAAAACTAC CTGAAGGAGC 2200 GGCTTTAACA
GAGAAAACGG ACATATTCGA AAGCGEECGT AACGGTAAAC 2250 CAAATAAAGA TGGAATCAAG

AGITATCGTA CT TCTCAAGACA 2300 GATAAAGGAA CTTTGATCGC AGGTGCAGAT
GAACGCCGIC G 2350 TGACTGGGGT GATATCGGTA TGGTCATCAG ﬁi AGIGAA
GATAATGGTA 2400 AAACTTGGEGEG TGACCGAGTA ACCATTACCA ACTTACGTGA 82450

GCTTETGACC CATCGATCGG TTCACCAGTG AATATCGATA TGGTGTTGGT 2500 TCAAGATCCT
GAAACCAAAC GAATCTTTTC TATCTATGAC ATGTT 2550 AAGGGAAGGG AATCTTTGGA
ATGTCTTCAC AAAAAGAAGA AGCCTACAAA 2600 CGATG GAAAAACCTA TCAAATCCTC
TATCGTGAAG GAGAAAAGGG 2650 AGCTTATACC ATTCGAGAAA ATGGTACTGT CTATACACCA
GATGGTAAGG 2700 CGACASARAMDEDRESS TIMEIGATCCTG TTAAACCAGC CTATAGCGAC 2750
AAGGGGCGATC TATACRAGGEOPARLERATHINEANGGCAATA TCTACTTCAC 2800 AACAAACAAA
ACTTCTCCAT TTAGAATTGC CAAGGATAGC TATCTATGGA 2850 TGTCCTACAG TGATGACGAC
GGGAAGACAT GarcaMBBECSUREARERE A TAND o (enemMigIGATGG TCAAAGCCGA TTGGATGAAA

TTCTTGGGTG TACfT : AGGAATT GTACTTOGGA ATGGGOCTCA CAAGGGACGG
ATTTTGATAC 96b g Ak
CGTATCATCT ATTCAGRTGACK

X g\ATAAT GIATCTCACT., TAAATGGCTC GCAATCTTCT 3050
SUpSTI TUTE SHEETSEeTENCE PRl A D 16 53, |

S AHIERIT A LHIERCEAGC 3100 GGTCAACGAT

PCT/ CA95/QQ8R8ccore  TEAASAAIAG AQRT AATACAGAAT CAACGGT CTAAAC
3200 AATGGAGATG TTAAACTCTT TATGOGTGGT TTGACTGGAG ATCTTCAGGT 3250 ACAAGT
AAAGACGGAG \AFEREAT o TANAANGGTT - 3300 ATCCACAGGT TAAAGATGIC:

TATGITCAAA TGICTGCTAT CCATACGATG 3350 CACGAAGGAA AAGAATACAT CATCCTCAGT
AATGCAGGTG GAOCCAAAGENSH OOHAIGNArERTET T AF GGTCCACT TGGCACGTGT CGAAGAAAAT
GGTGAGITGA 3450 QAJCCOESA®H ACAAdEEA ATTCAAAAAG GAGAGTTTGC CTATAATTCG 3500
: (B) TYPE: Nucleic acid '
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
{(A) ORGANISM: Pseudomonas aeruginosa

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 94:
CCGATCTACA CCATCGAGAT GGGCG . 25
(2) INFORMATION FOR SEQ ID NO: 95:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 25 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single -
(D} TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

{vi) ORIGINAL SOURCE: _ :
(A) ORGANISM: Pseudomonas aeruginosa

(xi) "SEQUENCE DESCRIPTION: SEQ ID NO: 95:

GAGCGCGGCT ATGTGTTCGT CGGCT _ : 25
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CTCCAAGAAT TAGGAAATGG GGAGTATGGC ATCTTGTATG AACATACTGA 3550 AAAAGGACAA
AATGCCTATA CCCTATCATT TAGAAAATTT AATTGGGACT 3600 TTTTGAGCAA AGATCTGATT
TCTCCT GT GAAGCGAACT 3650 AGAGAGATGG GCAAAGGAGT TATTGGCTTG
GAGTT GTATT 3700 GGTCAACAAG GCTCCAACCC TTCAATT(%.
ACAGCACGCT 3750 TCATGACCCA GTATGATACA AAAACCCTCC TATTTACA \G 3800
GATATGGGIC AAAAAGTTAC AGGTTTGGCA GCAA TTGAAAGTAT 3850 GCATAATTTA
CCAGTCTCTG TGGCGGGCAC TAAGCTTTCG TGA 3900 ACGGAAGTGA AGCTGCTGIT
CATGAAGTGC CAGAATACAC AGGCCCATTA 3950 GGGACATCCG GCGAAGAGCC. AGCTCCAACA
GTCGAGAAGC CAGAATACAC 4000 AGGCCCACTA GGGACATCCG GCGAAGAGCC AGCCCCGACA
GTCGAGANDNF 2BBA TCANARPRCRER ATBNACI®\: GGGACAGCTG GTGAAGAAGC AGCTCCAACA 4100 -
GTCGAGAAGC CAGAATTTAC AGGGGGAGIT AATGGTACAG AGCCAGCTGT 4150 TCATGAAATC
GCAGAGTATA) A@&@A@@Cﬁmﬁﬁﬁﬂﬁamcm 4200 CAAAAGAAGA TTATACTTAC
AAAGCTCCTC TT@STCAGNRTHAEZACPRELY 4250 GAAACAGGAA ACAAGGAGAG TGACCTCCTA
GCTTCACTAG GAGIAA é%ﬁ %@ T GGTCTGTTTA CGCTAGGGAA AAAGAGAGAA

CAATAAGAGA 4 A b TTTBATT TTGTAAAAAT AGAAGGAGAT AGCAGGITTT 4400
CAAGCCTGCT A E¥ AGGCTGATAC GAAATCATAA 4450 GAGGTCTGAA

ACTACTT GAT 4500 (2) |NFORMATION FOR SE

ID NO g%”%@%ﬁ@%@é@% 00, )(A) LENGTH. 705 Poce

pairs YR :leic acid (C) STRANDEDNESS: Doubl e

(D). TOS&&\PF({&INJLANI? y@g%@cxxpga o fgeagi c)  (vi) ORIGINAL
a

SOURCE: CRGANISNI phylococcus epidermdis (xi) SEQUENCE
DESCRI P LN %MMES&IPTION SEQ ID NO: 96: o
CGTTTTTACC CTTACCTTTT CGTACTACC | | - 29 |

(2) INFORMATION FOR SEQ ID NO: 97:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 30 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
{A) ORGANISM: Staphylococcus saprophyt:.cus

(xi) SEQUENCE. DESCRIPTION: SEQ ID NO: 97:
TCAGGCAGAG GTAGTACGAA AAGGTAAGGG 30
(2) INFORMATION FOR SEQ ID NO: 98:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 26 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM. Staphylococcus saprophyt:.cus

(xi) SEQUENCE DESCRIPTION. SEQ ID NO: 98:
CGTTTTTACC CTTACCTTTT CGTACT 26
(2) INFORMATION FOR SEQ ID NO: 99:

(i) SEQUENCE CHARACTERISTICS
{(A) LENGTH "28 bases
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WD 96/ 08582 PCT/ CA95/ 00528
GATCCAAGCT TATCGATATC ATCAAAAAGT TGGCGAACCT TTTCAAATTT 50 TGGITCAAAT
TCTTGAGATG TATAGAATTC AAAATATTTA CCATTTGCAT 100 AGICTGATTG CTCAAAGICT
TGATACTTTTWOPSUSSSZCTC TTTTGCAATT 150 TCCATTGAAC GTTCGATGGA 48
ATAATCATAA AGAATATATT 200 AGCAAAGICT TTTGCTTCTT CAGATTCATA GCCAATTTTA
TTTITAGCTA 250 GATAACCATG TAAGTTCATT CCTAGIC CAACAGAATG TAGITCACTA
TTCGCTTTTT TTACACCTGG TGCATTTTGA ATAT T CATCACTTAC 350 AACTGTAAGA
GCATCCATAC CTGTGAACAC AGAATCTCTG AATTT. G 400 ATTCCATAAC ATTCACTATA
TTCAATGAGC CTAAGITACA TGAAATATCT 450 CTTTTAATTT CATCTTCAAT TCCATAGICG
TTAATTACTG ATGICT@) G sSTRENDEPNEBSCASA ngLel CAGTAC ATAAATTACT CATTTTAATT
TGCCCAATAT 550 TMRAATIIBLOSKGTAGHER® TTTGCATTAT CTTTAAACAT AAGATATGGA
TAACCAGACT GIAATTGTGI TTGTGCAATC ATATTTAACA TTTCACGTGC 650 GICTTTTTTC
TTTTTATCGA THiCGMUESGESGYRECGHNAT IGETo®d@) 700 TCTAG

705 WD 96/ 08582 PCT/ CA95/ 00528
(2) | NFORVATVEN FRRI SQBCEy7: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 442 btk [RRGANISM: Stapimylopgmpusnsepsophxéigus (O

TRANDEDNE | Li
> i PiSuEncE pESCRTPTIONT 380 1D NOS 99

ATCGA‘I_‘CATC ACATTCCATT TGTTTTTA 28
{2) INFORMATION FOR SEQ ID NO: 100:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 bases
({B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Staphylococcus saprqphytzcus

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 100: -
CACCAAGTTT GACACGTGAA GATTCAT : . 27
(2) INFORMATION FOR SEQ ID NO: 101
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
{D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA {(genomic)

{vi) ORIGINAL SOURCE: '
(A) ORGANISM: Staphylococcus saprophyticus

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 101:

ATGAGTGAAG CGGAGTCAGA TTATGTGCAG 30
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(i1) MOLECULE TYPE: DNA (genom c) (vi) ORI G NAL SOURCE: (A
ORGANI SM St aphyl ococcus aur eus (xi) SEQUENCE DESCRI PTION: SEQ I D NG
37: GATCAATCTT TGICGGTACA CGATATTCTT CACGACTAAA TAAACGCTCA 50 TTCGCGATTT
TATAAAVMGG/OBSI2TGATAAC AATGTTGTAT TATCTACTGA 100 = AATCTCAPERVCASENGHE T CG
GAAACATTGT GITCTGTATG TAAAAGCCGT 150 CTTGATAATC TTTAGTAGTA CCGAAGCTGG
TCATACGAGA GITATATTTT 200 CCAGC()A? CGATATTTTT ATAATCATTA CGTGAAAAAG

GITTCCCTTC 250 ATTATCACAC AAATATTT TTTTCAGT TTCTATATCA ACTGTAGCTT 300 °
CTTTATCCAT ACGITGAATA ATTGTACGAT T C CATCTTTTGC 350 ACACCTTTAA
TGITATTTGT TTTAAAAGCA TGAATAAGIT TTTCAACACA 400 ACGATGTGAA TCTTCTAAGA

AGT CACCEENPORMEAAONAFOR SEQ ID N$42102¢:2) | NFORVATI ON FOR SEQ | D NO  38:

(i) SEQUENCE CHARACTERI STI CS: - (A) LENGTH: 20 bases (B)
TYPE: Nucl£) c SEQUENCE CHARACDERIEPASEDNESS: Singl e _ (D) TOPOLOGY:
Li near (1 1OAMOIENGTH :T\2PEbaads (genom C) (vi) ORI G NAL SOURCE:

(A) ORGANI SM (Bt erBiRET Mudledecaladcid (xi) SEQUENCE DESCRI PTI ON: SEQ I D

NO 38: GCAATACAGTRAYDEDNESSECSingle 20
(D) TOPOLOGY: Linear :
(ii) MOLECULE TYPE: DNA (genomic)
(vi) ORIGINAL SOURCE:
(A) ORGANISM: Staphylococcus saprophyticus
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 102: ‘
CGCTCATTAC GTACAGTGAC AATCG | _ 25 -
(2) INFORMATION FOR SEQ ID NO: 103: |
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 bases
(B) TYPE: Nucleic acid
{C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)
(vi) ORIGINAL SOURCE:
(A) ORGANISM: Staphylococcus saprophyticus
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 103:
CTGGTTAGCT TGACTCTTAA_ CAATCTTGTC - ' 30
(2) INFORMATION FOR SEQ ID NO: 104:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear '
' (ii) MOLECULE TYPE: DNA (genomic)
(vi) ORIGINAL SOURCE: ' .
(A) ORGANISM: Staphylococcus saprophyticus
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 104:
.GACGCGATTG TCACTGTACG TAATGAGCGA 30

(2) INFORMATION FOR SEQ ID NO: 105:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 28 bases
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SUBSTI TUTE SHEET WO 96/ 08582 (2) | NFORVATI ON FOR SEQ I D NGO 39:
(i) SEQUENCE CHARACTERI STI Cs: (A) LENGTH: 20 bases (B)
TYPE: Nucleic acid (O STRANDEDNESS Single - - (D) TCPCLOGY
Li near WQ 96/0882ECULE TYPE:  DNA (genoni c) (vi) ORI G NALp&RRssios2s

(A) ORGANI SM " Enterococcus faecalis (xi) SEQUENCE DESCRI PTI ON: SEQ | D
NO ;39: CTTCATCAAA CAATTAACTC .20

(2) I NFORVATI ON FOR SEQ | D NO- 40: 4 g;f) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 20 bases (B) © Nucleic acid (O
STRANDEDNESS: Si ngl e (D). TOPOLOGY: Linear (ii) MOLECULE TYPE:
DNA (genomi c) (C) STRANDEDNESS: Single :

(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Haemophilus influenzae

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 105:
GCGTCAGAAA AAGTAGGCGA AATGAAAG - o : 28
(2) INFORMATION FOR SEQ ID NO: 106:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 25 bases
(B) TYPE: Nucleic aciad
(C}) STRANDEDNESS: Single
(D) TOPOLOGY: Linear_
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Haemophilus influenzae

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 106:
AGCGGCTCTA TCTTGTAATG ACACA : 25
(2) INFORMATION FOR SEQ ID NO: 107:
{1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE: |
(A) ORGANISM: Haemophilus influenzae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 107:

GAAACGTGAA CTCCCCTCTA TATAA _ - 25
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(vi) ORI G NAL SOURCE: (A) ORGANI SM Ent er ococcus faecalis (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NO 40: GAACAGAAGA AGCCAAAAAA

20 (2) 1 NFORVATI ON FOR SEQ I D NO 41: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGQTM6/08582 bases (B) TYPE: Nucleic acid =~  PCT/CAGS/00528
STRANDEDNESS: Si ngl e (D) TCPO_OGY Li near (i) MOLECULE TYPE:

faecalis (xi) SEQUENCE DESCRI PT NO 41: GCAATCCCAA "

ATAATACGGT 20 © (2) | NFORVATI ON FOR SEQ
ID NO. 42 (i) SEQUENCE CHARACTERI STI CS: WO 95/ 08582 -

100 (2) INFOEMATIRNGIdR SED llase®: 108: (B) TYPE Nucleic acid

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 bases
{B) TYPE: Nucleic acid
{C) STRANDEDNESS: Single
(D} TOPOLOGY: Linear

DNA (genom c) (vi) ORI A NAL SCQU (A) ORGANI SM Ent er ococcus
| ,QgEQ ID

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE
(A) ORGANISM: Moraxella catarrhal:.s

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 108': ' ' ‘
GCCCCAAAAC AATGAAACAT ATGGT . - 25
{2) INFORMATION FOR SEQ ID NO: 109:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 25 bases
(B) TYPE: Nucleic acid
{C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE: _
(A) ORGANISM: Moraxella catarrhalis

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 109:
CTGCAGATTT TGGAATCATA  TCGCC | 25
(2) INFORMATION FOR SEQ ID NO: 110:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Moraxella catarrhalis

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:- 110:
TGGTTTGACC AGTATTTAAC GCCAT | 25
(2)INFORMATION FOR SEQ ID NO: 111:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 25 bases _
(B) TYPE: Nucleic acid

SUBSTITUTE SHEET



(C) STRANDEDNESS: Single (D) TOPOLOGY: Linear (ii) MOLECULE

TYPE: DNA (genonic) (vi) ORI G NAL SOURCE: (A) ORGANI SM
Escherichia coli (xi) SEQUENCE DESCRI PTION: SEQ ID'NO 42: CGCITTCCAGC
GICATATTG WO'96/08582 19  (2) | NFORMARdRh dxidis3EQ | D
NO 43: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 19 bases

(B) TYPE: Nucleic acid (C) STRANDEDNESS: Single (D)
TOPOLOGY: Li near (1i) MOLECULE TYPE:[ (genoni ¢) (vi) ORI G NAL
SOURCE: (A) ORGANI SM Escheri chi i (xi) SEQUENCE

DESCRI PTION: SEQ | D NO 43: GATCTCGACA AAATGGTGA

19 (2) 1 NFORVATI QN.F | 44;, i ) SEQUENCE CHARACTERI STI CS:
(A (L)ENGTH: 25 q%%egg'”mnéa‘i%fgggﬁglﬁu(m)eic aci d (0O
D

STRANDEDNESS: Si nglle TOFOLOGY: OLOGY: Linear  (ii) - MOLECULE TYPE:

O 0 Py AR e, ) N e

{(vi) ORIGINAL SOURCE: _
(A} ORGANISM: Moraxella catarrhalis

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 111:
CAACGGCACC TGATGTACCT TGTAC - 25
(2) INFORMATION FOR SEQ ID NO: 112:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 18 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE: _
(A) ORGANISM: Moraxella catarrhalis

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 112:
GGCACCTGAT GTACCTTG o .18
(2) INFORMATION FOR SEQ ID NO: 113:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 17 bases
{B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single -
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Moraxella catarrhalis

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 113:

AACAGCTCAC ACGCATT o ' ' 17
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CACCCGCTTG CGIGECAAGC TGCCC ' 25 WO
96/ 08582

PCT/ CAQ5/ 00528 (2) I NFORVATI ON FOR SEQ I D NO 45: (1) SEQUENCE -
CHARA\ PEIEEs. (A) LENGTH: 25 bases (B) T 'A%ﬁﬁéfif acid
(C) STRANDEDNESS:- Singl e (D) TOPOLOGY: Linear Il '

TYPE: DNA (genonic) (vi) ORI G NAL ,SOURCE: (A) ORGANI SM
Escherichia coli (xi) . SEQUENCE TION: SEQ ID NO 45: CGITTGIGGA
TTCCAGITCC ATCCG 25  (2)1 NFORVATI ON FOR SEQ I D
NO 46: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH 17 bases )
(B) TYBEInNEoRMATCOEIEDR SEQ ID(M9: IMRANDEDNESS: Single - (D

TOPOLOGY: Linear (i1i) MOLECULE TYPE: DNA (genonic)
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE: '
(A) ORGANISM Moraxella catarrhal:.s

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 114: ‘
TTACAACCTG CACCACAAGT CATCA ' 25
(2) INFORMATION FOR SEQ ID NO: 115:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 bases
(B} TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) 'I‘QPOLOGY: Linear
{({ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Moraxella catarrhalis

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 115:
GTACAAACAA GCCGTCAGCG ACTTA ' . 25
(2) INFORMATION FOR SEQ ID NO: 116:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 23 bases
(B) TYPE: Nucleic acid .
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(i1) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
_ (A) ORGANISM: Moraxella catarrhalzs

kxi) SEQUENCE DESCRIPTION: SEQ ID NO: 116:
CAATCTGCGT GTGTGCGTTC ACT 23
(2) INFORMATION FOR SEQ ID NO: 117:
(i) SEQUENCE CHARACTERISTICS:

{A) LENGTH: 26 bases
(B) TYPE: Nucleic aci
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(vi) ORI G NAL SOURCE: (A) ORGANI SM Escherichia coli (xi)
SEQUENCE DESCRI PTION: SEQ I D NO 46: TCACCCGCTT GCGIGeC

17 (2) 1 NFORVMATION FOR SEQ I D NO 47: (i) SEQUENCE CHARACTERI STI Cs:

(A) LENGTHWQ9%/48882s (B) TYPE: Nucleic acid E&i
STRANDEDNESS: Single (D) TOPOLOGY: Li near C o (ii) ML CASHNS28 oA
(genom ¢) (vi) ORI A NAL SOURCE: ORGANI SM Escherichia coli
(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO A/?Z GGAACT GGAA TCCACAAAC

19 (2) I NFORVATI ON FOR SEQ I D NGO 48: (1) SEQUENCE CHARACTERI STI CS:
(A) *. LENGTH: 25 bases WO 96/ 08582

PCT/ CA95/ 00528 (C) STRANDEDNESS: Single 102 - (B) TYPE:

Nucl ei ¢ ‘aci d (D) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Moraxella catarrhalis

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 117:
- GCTACTTTGT CAGCTTTAGC CATTCA : 26
(2) INFORMATION FOR SEQ ID NO: 118:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D} TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE: :
(A) ORGANISM: Moraxella catarrhalzs

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 118:
TGTTTTGAGC TTTTTATTTT TTGA 24
(2) INFORMATION FOR SEQ ID NO: 119:
(i) SEQUENCE CHARACTERISTICS:
(a) LENGTH: 22 bases
(B) TYPE: Nucleic acid
{C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
{(ii) MOLECULE TYPE: DNA (genomic) .

{vi) ORIGINAL SOURCE: _
(A) ORGANISM: Moraxella catarrhalis

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 119:

CGCTGACGGC TTGTTTGTAC CA - . 22
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(C) STRANDEDNESS: Single (D TOPOLOGY: Linear (i) MOLECULE

TYPE: DNA (genonic) (vi) ORI G NAL SOURCE: (A) ORGANI SM
Escherichia coli (xi) SEQUENCE DESCRI PTION: SEQ I D NO 48: TGAAGCACTG |
GCCGAAAWO36/08582GT .25 (2)1 NFOP%‘EW SEQ ID
NO 49: (i) SEQUENCE CHARACTERI STI Cs: (A) LENGTH: ases

(B) TYPE: Nucleic acid (C STRANDEDNESS: Single (D)
TOPOLOGY: Linear (1i) MOLECULE mw (genoni ¢) (vi) ORI G NAL
SOURCE: (A) ORGANI SM Eschefri a coli (xi) SEQUENCE

DESCRI PTION: SEQ I D NO 49: GATGTACAGG ATTCGITGAA GGCTT -
25 (1 2) NEIRMRIAPNOROFORESEG DIDio 50120: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 25 bases (B) TYPE: Nucleic acid (0O
STRANDEDNESS: SEQUENCE CHARACTERISTTBS: OGY: Li near (ii) MOLECULE TYPE:
DNA (genomic) (A) (LENGDRI:GREAbaSesRCE: . (A) ORGANI SM Escherichia
col i (B) TYPE: Nucleic acid

(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE: ,
(A) ORGANISM: Streptococcus pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 120:
TCTGTGCTAG AGACTGCCCC ATTTC | - 25
(2) INFORMATION FOR SEQ ID NO: '121:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

{vi) ORIGINAL SOURCE:
' (A) ORGANISM: Streptococcus pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 121:
CGATGTCTTG ATTGAGCAGG GTTAT . 25
(2)INFO§MATION FOR SEQ ID NO: 122:
(i) SEQUENCE CHARACTERISTICS:
‘{A) LENGTH: 25 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic) .
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 122:

ATCCCACCTT AGGCGGCTGG CTCCA 25
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(xi) SEQUENCE DESCRI PTION: SEQ ID NO 50: TAGCGAAGGEC GTAGCAGAAA CTAAC
25 SUBSTI TUTE SHEET WD 96/ 08582

PCT/ CA95/ 00528 103 (2) 1 NFORVATI ON FOR SEQ
| D NO 51: WO96/08582 SEQUENCE CHARACTERI STI CS: (A LEmobﬁses
(B) TYPE: Nucleic acid (C) STRANDEDNESS: Single (D
TOPOLOGY: Li near (i1) MOLECULE TYPE: . genoni c) (vi) CRIGINAL
SOURCE: (A) ORGANI SM Escherich @®cbl i (XI) SEQUENCE

DESCRI PTION: SEQ I D NO 51: GCAACCCGAA CTCAACGCCG "GATTT

5 +(2) I NFORVATI ON FOR SEQ I D NO 52:

{(2) INFORMATION FOR SEQ ID NO: 123:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 123:
ACGTCAAGTC ATCATGGCCC TTACGAGTAG G 31
(2) INFORMATION FOR SEQ ID NO: 124:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 bases
(B} TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 124:
GTGTGACGGG CGGTGTGTAC AAGGC | 25
(2) INFORMATION FOR SEQ ID NO: 125:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 28 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
{D) TOPOLOGY: Linear '

(ii) MOLECULE TYPE: DNA (genomic)

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 125:
GAGTTGCAGA CTCCAATCCG GACTACGA R 28
(2) INFORMATION FOR SEQ ID NO: 126:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 20 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
{(ii) MOLECULE TYPE: DNA (genomic)
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 126:

GGAGGAAGGT GGGGATGACG 20
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(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH:
Nucl ei ¢ acid (© STRANDEDNESS: Single (D) TOPOLOGY:
Li near: g I | ;EN[]_ECULE TYPE: DNA (genom c): (vi) ORI A NAL SOURCE:

TYPE:

(A RO

ATACACAAGG GTCGCATCTG CGECC
FOR SEQ I D NO 53: (i) SEQUENCE CTERI STI CS: (A) LENGTH:. 26
. (B) TYPE: Nucl eic aci (C) STRANDEDNESS: Single

bases

(D TOPOLOGY: Linear

. SOURCE: (A) ORGANI SM Escherichia coli
DESCRI (21| INFORMEXT TON NEDR 5SEQ  TIBO®YATIRA: TTGCAGACCT TGIGGC

26

(A) LENGTtY) 26ERHENSE CHARACTERISTICS:

(A) LENGTH: 20 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 127:
ATGGTGTGAC GGGCGGTGTG
(2) INFORMATION FOR SEQ ID NO: 128:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 32 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 128:
CCCTATACAT CACCTTGCGG TTTAGCAGAG AG
(2) INFORMATION FOR SEQ ID NO: 129:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 28 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (g,enon_u'.c)
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 129:

GGGGGGACCA TCCTCCAAGG CTAAATAC

25 bases (B)

scherichia coli (xi) SEQUENCE DESCRI PTIFdY/cAUsiosis NO 52:

25 (2) | NFORVATI ON

(ii) MOLECULE TYPE: DNA (genoni c) (vi) ORI G NAL

(xi) SEQUENCE

(2) I NFORVATI ON FOR SEQ I D NO 54: (1) SEQUENCE CHARACTERI STI CS:

20

32

28
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WD 96/ 08582 : :
PCT/ CA95/ 00528 (B) TYPE: Nucleic acid (© STRANDEDNESS:

Si ngl e éD) TCPC]_OGY Li near (ii) MOLECULE TYPE: DNA (genoni c¢)
(vi) OR GW® (A) ORGANI SM Escherichia co i &y&szs
SEQJENCE DESCRI PTI ON: SEQ I D NO 54: GCTTTCACTG GATATCGCGC T

s (2) I NFORVATI ON FOR SEQ I D NO 55: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 19 bases (B) TYPE: %Zﬁel c acid (O
STRANDEDNESS: Si ngl e (D) TOPOL Linear - .(ii) MOLECULE TYPE:

DNA (genom' C) (vi) ORI G NAL SOURCE: (A) ORGANI SM Escherichia

col i TR ENGE BF SR lg OIﬁD §5Q h BoNO 55 GCAACCCGAA ~ CTCAACGCC
19 (2)1 Nédgil\/ATl ON FOR SEQ I D (i) SEQUENCE CHARACTER! STI CS:
(A) LENGTH. 18 )basg§UENCE c&ﬂﬁrsﬁ&@i‘-rdﬂécl eic acid ' (O

STRANDEDNESS: Si nghg LENGTH: (32 baBEdOLOGY: Linear
(B) TYPE: Nucleic acid '
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 130:
CGTCCACTTT CGTGTTTGCA GAGTGCTGTG TT 32
- {2) INFORMATION FOR SEQ ID NO: 131:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (gencmic)

(vi) ORIGINAL SQURCE:
(A) ORGANISM: Escherichia coli

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 131:
CAGGAGTACG GTGATTTTTA - 20
(_Z)INFORMATION FOR SEQ ID NO: 132:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(V:L) ORIGINAL SOURCE: )
{(A) ORGANISM: Escherich;a coli

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 132:

ATTTCTGGTT TGGTCATACA _ 20
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(i1) MOLECULE TYPE: DNA (genom c) (vi) ORI G NAL SOURCE: (A

ORGANI SM  Escherichia coli (xi) SEQUENCE DESCRI PTION: SEQ I D NO 56:
GCAGATGCCGA CCCTTGTIGT 19

SUBSTI THPS60Bs82T ' o PCT/CA9S5/00528 -

PCT/ CA95/ 00528 (2) I NFORVATI ON FOR SEQ | D NG 57: (i) SEQUENCE
CHARACTERI STI CS: : (A) LENGIH: 23 bases. (B) TYPE: Nucleic
acid (C) STRANDEDNESS: Si ngl 9{%0 (D) TOPOLOGY: Linear (ii)

MOLECULE TYPE: DNA (genonic)

(2) INFORMATION FOR SEQ ID NO: 133:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Proteus mirabilis

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 133:
CGGGAGTCAG TGAAATCATC | 20 .
' (2) INFORMATION FOR SEQ ID NO: 134:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Proteus mlrabzlls

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 134:
CTAAAATCGC CACACCTCTT : - . 20
(2) INFORMATION FOR SEQ ID NO: 135: |
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Klebsiella pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 135:

GCAGCGTGGT GTCGTTCA ' 18
(2) INFORMATION FOR SEQ ID NO: 136:
(i) SEQUENCE CHARACTERISTICS

(A) LENGTH: 18 bases
(B) TYPE: Nucleic acid
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(vi) ORIL.G NAL SOURCE: (A) ORGANI SM Kl ebsiella pneunoni ae (xi)
SEQUENCE DESCRI PTION: . SEQ I D NO 57: GIGGTGICGI TCAGCGCTTT CAC

23  (2) 1 NFORVATI ON FOR SEQ I D NGO 58: (i) SEQUENCE CHARACTERISTICS

(A) LENGTHWVOXG/0B38&2cS (B) TYPE: Nucleic acid 10
STRANDEDNESS: Si ngl e _ (D TOPOLOGY: Linear (i) NCLEOJW? E:
DNA, (genomni c) (vi) ORI A NAL SOURCE: (A) ORGANI SM Kl ebsiella
pneunoni ae (xi) SEQUENCE DESCRIPTIC»J/f%gFI D NO 58: GCGATATTCA
CACCCTACGC AGCCA 25 (2) | NFORVATI ON FOR SEQ
ID NO 59: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 26 bases
(B) TYPE: Nucl ei gcaci grpanprDNESSS) siRERANDEDNESS: Singl e (D)
TOPOLOGY: Linear (p) (itopdddad¥cUsRnbdRE" DNA (genoni c) (vi) ORI G NAL
SOURCE: (A) ORGANI SM Kl ebsi el l a pneunoni ae (xi). SEQUENCE

DESCRI PTI ON( 1 $fQ NI YLD Y PET CRAAAGEROMEGPGAAGAGG  TATACG
26 (2) | NFORVATI ON FOR SEQ I D NO 60:

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Klebsiella pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 136:
AGCTGGCAAC GGCTGGTC : 18
(2) INFORMATION FOR SEQ ID NO: 137:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 bases
(B) TYPE: Nucleic acid
(C) , STRANDEDNESS: Single
(D) ‘POPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
{A) ORGANISM: Klebsiella pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 137:
ATTCACACCC TACGCAGCCA : ) 20
(2) INFORMATION FOR SEQ ID NO: 138:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 bases
{(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
{D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Klebsiella pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 138:.

ATCCGGCAGC ATCTCTTTGT - - : 20
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(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 26 bases (B)
TYPE: Nucleic acid

PCT/ CADW 106 (O

STRAN 985 ngl e (D) TOPOLOGY: Linear (i i pcrefssighis T YPE:
DNA (genomi c) (vi) ORI G NAL SOURCE: (A) ORGANISM Klebsiella
pneunoni ae (xi) SEQUENCE DESCRI PTION: SEQ'ID NO 60: ACTGAGCTGC
AGACCGGTAA AACTCA ' ég/ © 26 (2) 1 NFORVATI ON FOR SEQ
D NO 61: (i) SEQUENCE CHARACTEI% Cs: (A) LENGTH: 19 .bases
(B) TYPE: Nucleic acid (C) STRANDEDNESS: Single (D)
TOPOLOZY INFORMATION (FOR SER EMINO TYHER: DNA ( genoni c) (vi) ORI G NAL
SOURCE: (A) ORGANI SM Kl ebsiella pneunoni ae o

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Staphylococcus saprophyticus

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 139: : - ‘
CTGGTTAGCT TGACTCTTAA CAATC . 25
(2) INFORMATION FOR SEQ ID NO: 140:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 25 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE: |
(A) ORGANISM: Staphylococcus saprophyticus

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 140:
TCTTAACGAT AGAATGGAGC AACTG o 25
(2) INFORMATION FOR SEQ ID NO: 141:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 bases
(B} TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE: .
(A) ORGANISM: Streptococcus pyogenes

 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 141:
TGAAAATTCT TGTAACAGGC | 20
(2) INFORMATION FOR SEQ ID NO: 142: |

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 20 bases :
(B) TYPE: N_\__;cleic_ acid .
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(xi) SEQJENCE DESCRI PTI ON: SEQ I D NO 61: GACAGICAGI TCGTCAGCC
19 (2)1 NFORVATI ON FOR SEQ I D NO 62: (i) SEQUENCE CHARACTERI STI Cs:
(A) LENGTH. 19 bases (B) TYPE: Nucleic acid .. (O

STRANDEDNEW® 9648582 ¢ (D) TOPOLOGY: Linear (ii) wg%gwgﬁ%:
DNA (genomi c) (vi) ORI G NAL SOURCE: (A) ORGANISM Klebsiella
pneunoni ae (xi) SEQUENCE DESCRI PTION: SEQ ID NO 62: CGTAGGGIGT

GAATATCGC /{% 19 WO 96/ 08582

PCT/ CA95/ 00528 107 ~(2) | NFORVATI ON FOR SEQ
I D NO 63: (i) SEQUENCE CHARACTERI STI CS: (A) LENGIH:. 26 bases

(B) TYPE: Nuclei c(@fi dsTrANDEDNESS :SERAYPEDNESS: Singl e : (D). TOPOLOGY:

Linear  (ii) MABPULFoROfRsY DA regenom c)
(ii) MOLECULE TYPE: DNA (genomic)

{vi) ORIGINAL SOURCE:
(A) ORGANISM: Streptococcus pyogenes

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 142:
GGCCACCAGC TTGCCCAATA . .20
(2) INFORMATION FOR SEQ ID NO: 143:
{i) SEQUENCE CHARACTERISTICS: .
. {A) LENGTH: 20 bases ' .
(B) TYPE: Nucleic acid
{C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

{vi) ORIGINAL SOURCE:
(A) ORGANISM: Streptococcus pyogenes

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 143:
ATATTTTCTT TATGAGGGTG : 20
(2) INFORMATION FOR SEQ ID NO: 144:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE: :
(A) ORGANISM: Streptococcus pyogenes

_-'(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 144:

ATCCTTAAAT AAAGTTGCCA .20
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(vi) ORI G NAL SOURCE: (A) ORGANI SM Kl ebsi el l a pneunoni ae (xi)
SEQUENCE DESCRI PTION: SEQ I D NO 63: CGTGATGGAT ATTCTTAACG AAGGCC

26 (2) I NFORVATI ON FOR SEQ | D NO 64: (1) SEQUENCE CHARACTERI STI CS:

(A L . ‘bases (B) TYPE: Nucleic acid PCT/CA9SH0S28
STRANDEDNESS: Si ngl e (D TOPOLOGY: Linear (i) MOLECULE TYPE:

DNA (genom c) (vi) ORI A NAL SOURCE: (A) ORGANI SM Kl ebsiella
pneunoni ae (xi) SEQUENCE DESCRI;[B . SEQ ID NO 64: ACCAAACTGT '
TGAGCCGCCT GGA - 23 7 (2) | NFORVATI ON FOR SEQ I D
NO 65: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 23 bases s
(B) TYPH INRORMATIONiFDR SEQ ID (O): $ABANDEDNESS: Single (D TOPOLOGY:

Li near (ii) MOLECULE TYPE: DNA (genonic) (vi) ORI d NAL SOURCE:
(A) ORGANISM SEQUBNCE| CHARRCTERISTICS: (xi) SEQUENCE DESCRI PTION: SEQ I D
NO 65: GIGATERECOENGTEATZY QedlsesACT 23
(B) TYPE: Nucleic acid '
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE: _
(A) ORGANISM: Staphylococcus epidermidis

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 145: | ‘
ATCAAAAAGT TGGCGAACCT TTTCA o 25 “
(2) INFORMATION FOR SEQ ID NO: 146:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 25 bases '
{B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic).

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Staphylococcus epidermidis

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 146:
CAAAAGAGCG TGGAGAAAAG TATCA L 25
{2) INFORMATION FOR SEQ ID NO: 147:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 30 bases
(B) TYPE: Nucleic acid
{C) STRANDEDNESS: Single
{D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
{A) ORGANISM: Staphylococcus ep:.dezm:.d:.s

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 147:
TCTCTTTTAA TTTCATCTTC AATTCCATAG 30
(2) INFORMATION FOR SEQ ID NO: 148:

(i) SEQUENCE CHARACTERISTICS.
{A) LENGTH: 30 bases
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(2) | NFORMATI ON FOR SEQ I D NO. 66 (i) SEQUENCE CHARACTER! STI CS:

(A) LENGTH 26 bases WD 96/ 08582
PCT/ CA95/ 00528 (B) TYPE: Nucleic acid - (C) STRANDEDNESS:
Single WO 96/08%82TOPOLOGY: Li near (ii) MOLECULE TYPE: DNA-Hé€£5%tiokss)
(vi) ORI G NAL SOURCE: (A) ORGANI SM Kl ebsi el l a pneunoni ae (xi)
SEQUENCE DESCRIPTION: SEQ ID NO. 66: CGCCCTTCGT TAAGAATATC. CATCAC

(2) I NFORVATI ON FOR SEQ I D NO 67: ) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 19 bases ' (B) TYPE /#ugleic acid- (O
STRANDEDNESS: Single (D TOPOL . Li near (i) MOLECULE TYPE
DNA (genoni c) () SFRADMNNEEd ReEngle (A) ORGANISM Kl ebsiella
pneunoni ae (D) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE: :
(A) ORGANISM: Staphylococcus epidermidis

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 148:
AAACACAATT ACAGTCTGGT TATCCATATC ' 30
{2) INFORMATION FOR SEQ ID NO: 149:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DN2 (genomic)

{(vi) ORIGINAL SOURCE: _
(A) ORGANISM: Staphylococcus aureus

(xif SEQUENCE DESCRIPTION: SEQ ID NO: 149:
CTTCATTTTA CGGTGACTTC TTAGAAGATT s ' - 30
(2) INFORMATION FOR SEQ ID NO: 159:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 bases
(B) TYPE: Nucleic acid
(<) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
{ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Staphylococcus aureus

- {x1) SEQUENCE DESCRIPTION: SEQ ID NO: 150: .

TCAACTGTAG CTTCTTTATC CATACGTTGA 30

SUBSTITUTE SHEET



(xi) SEQUENCE DESCRI PTION: SEQ ID NO. 67: TCGCCCCTCA TCTGCTACT

PCT/ CA95/ 00528
(2) INFORMATION FOR SEQ ID NO: 151:

%2) ﬁELINFCFm%TLCN FOR SEQ I D NO 68: (i) SEQUENCE CHARACTERI STI CS

GTH: 19 bases (B) TYPE: Nucleic acid C
STRANDIYREG8S8L gl e (D) TOPOLOGY: Linear (i ),,m(. ) oT YPE:
DNA (genomi c) (vi) ORI G NAL SOURCE: (A) ORGANI SM ebsiella
pneunoni ae (xi) SEQUENCE DESCRI PTION: SEQ ID NO 68: GATCGIGATG
GATATTCTT - 19 '
SUBSTI TUTE SHEET WD 96/ 08?4256

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Staphylococcus aureus

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 151:
IATATTTTAGC TTTTCAGTTT CTATATCAAC _ ' 30
{(2) INFORMATION FOR SEQ ID NO: 152:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 bases
{B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genqmic)

(vi) ORIGINAL SOURCE:
{A) ORGANISM: Staphylococcus aureus

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 152:
AATCTTTGTC GGTACACGAT ATTCTTCACG | | - 30
(2) INFORMATION FOR SEQ ID NO: 153:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA .(genomic)

(vi) ORIGINAL SOURCE.
: (A) ORGANISM: Staphylococcus aureus

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 153:
CGTAATGAGA TTTCAGTAGA TAATACAACA 30
(2)INFORMAT10$ FOR SEQ ID NO: 154:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 25 bases
(B) TYPE: Nucleic aci

SUBSTITUTE SHEET



(2) | NFORMATI ON FOR SEQ I D NO  69: (i) SEQUENCE CHARACTER! STI CS:

(A) LENGTH. 25 bases

(B) TYPE: Nucleic acid (C STRANDEDNESS:

Si ngl e (D) TCPC]_OGY: Linear =~ (ii) MOLECULE TYPE: DNA (genomi c)

(Vi) ORl G WEL96@BSRCE:

(A) ORGANI SM Kl ebsi el | a pneungdf;égos/0054s%i )

SEQJENCE DESCRI PTION: SEQ I D NO 69: CAGGAAGATG CTGCACCGGT TGITG

. (2) I NFORVATI ON FOR SEQ I D NO 70: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH:. 25 bases (B) TYPE: L%c eic acid (C) STRANDEDNESS:
Singl e (D TOPOLOGY: Linear ' MOLECULE TYPE: DNA (genonic)

(Vi) ORI G NAL SOURCE:

(A) ORGANISM Proteus mrabilis (xi)

SEQUENCE DESCRI PTHO)N SFRANDEDESFD: sidddad TCACTG ACTTTGCGAT  GTTTC
25 (2) | NFORVATI ONDFORTSBEQLOGY NQLirdar (i) SEQUENCE CHARACTER! STI CS:

(A) LENGTH: 25 bases (B) TYPE: Nucleic acid

Single (i{D) MODRCULEYTYPENEBNA (genomic)
(vi) ORIGINAL SOURCE:

(A) ORGANISM: Haemcphilus influenzae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 154:

TTTAACGATC CTTTTACTCC TTTTG
(2) INFORMATION FOR SEQ ID NO: 155:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 25 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:

(A) ORGANISM: Haemophilus influenzae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 155:

ACTGCTGTTG TAAAGAGGTT AAAAT
(2) INFORMATION FOR SEQ ID NO: 156:
(.i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:

(A) ORGANISM: Streptococcus pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 156:

ATTTGGTGAC GGGTGACTTT

'SUBSTITUTE SHEET

(C) STRANDEDNESS:

25
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(i1) MOLECULE TYPE: DNA (genonic) (vi) ORI G NAL SOURCE: (A
ORGANI SM Proteus nmirabilis (xi) SEQUENCE DESCRI PTION: SEQ ID NGO 71:

TCGAGC CATGCACTAG AAAAT 25 (2) 1 NFORVATI ON
FOR SE@. R%82 72 (i) SEQUENCE CHARACTERI STI CS: PCT/ICAS)0okNGTH: 30
bases (B) TYPE: Nucleic acid . SUBSTI TUTE SHEET '
PCT/ CA95/ 00528 ' . - 110 (C) STRANDEDNESS:
Si ngl e (D). TOPOLOGY: Linear tgﬁl i) MOLECULE TYPE: DNA (genomic)
(vi) ORI A NAL SOURCE: (A O?%SM Proteus mrabilis (xi)

SEQUENCE DESCRI PTION: SEQ I D NO 72: CGCTGATTAG GITTCGCTAA AATCTTATTA
30 (2§2mmm¢@oasa§o EDN®NO 7357 (1) SEQJEI\_ICE CHARACTERI STI CS:
(i) SEQUENCE CHARACTERISTICS: ' ' .
(A) LENGTH: 20 bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

{(vi) ORIGINAL SOURCE: :
(A) ORGANISM: Streptococcus pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 157: : o ‘
GCTGAGGATT TGTTCTTCTT | ) . 20
(2) INFORMATION FOR SEQ ID NO: 158: -

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 20 ‘bases
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE: |
(A) ORGANISM: Streptococcus pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 158:
GAGCGGTTTC TATGATTGTA o 20
(Z)INFORMATION FOR SEQ ID NO: 159:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 bases
(B} TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(ii) MOLECULE TYPE: DNA (genomic)

{vi) ORIGINAL SOURCE:
(A) ORGANISM: Streptococcus pneumoniae

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 159:

ATCTTTCCTT TCTTGTTCTT ' 20

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 bases

= SOESTITUTE SHEET



(A) LENGTH: 30 bases (B) TYPE: Nucleic acid (© STRANDEDNESS
Si ngl e (D) TOPOLOGY: Linear (i1) MOLECULE TYPE: DNA (genom c)
(vi) ORI A NAL SOURCE: - (A) ORGANISM Proteus mrabilis (xi)
SEQUENCE De6es08382 ON: SEQ I D NO 73: TTGATCCTCA TTTTATTAARX CAGATS

30 (2)1 NFORVATI ON FOR SEQ I D NO 74: (1) SEQUENCE CHA 5?

(A)_ LENGTH: 19 bases (B) TYPE: Nucleic acid

STRANDEDNESS: Si ngl e (D TOPOL Y Llnear (1) NCLECULE TYPE
DNA (genom c) (vi) ORI A NAL SOURCE: (A) ORGANI SM Prot eus

m rabilis (xi) SEQUENCE DESCRI PTI ID hK) 74:  GAAACATCCC

AAAGTCAGT
(C) STRANDEDNESS Slngle
SUBSTI TUTE SHEET(D) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:

(A)
(xi)

GCTCAAATCA

ORGANISM: Moraxella catarrhalls

GGGTCAGC

SEQUENCE DESCRIPTION: SEQ ID NO: 160:

(2) INFORMATION FOR-SEQ ID NO: 161:

(1)
(A)
(B)
(C)
(D)

(ii)

(xi)

ATGAGTATTC
TTGCCTTCCT
CTGAAGATCA
AGCGGTAAGA
GAGCACTTTT
CCGGGCAAGA
GTTGAGTACT
AAGAGAATTA
ACTTACTTCT
CACAACATGG
GAATGAAGCC
TGGCAACAAC

TCCCGGCAAC
ACTTCTGCGC
GAGCCGGTGA
GGTAAGCCCT
TATGGATGAA
AGCATTGGTA

SEQUENCE CHARACTERISTICS:

LENGTH: 861 base pairs’
TYPE: Nucleic acid
STRANDEDNESS: Double
TOPOLOGY: Linear

AACATTTCCG
GITTTTGCTC
GTTGGGTGCA
TCCTTGAGAG
AAAGTTCTGC
GCAACTCGGT
CACCAGTCAC
TGCAGTGCTG
GACAACGATC
GGGATCATGT
ATACCAAACG
GTTGCGCAAA

AATTAATAGA

TCGGCCCTTC
GCGTGGGTCT
CCCGTATCGT
CGAAATAGAC
a

MOLECULE TYPE: DNA

TGTCGCCCTT
ACCCAGAAAC
CGAGTGGGTT
TTTTCGCCCC
TATGTGGCGC
CGCCGCATAC
AGAAAAGCAT

CCATAACCAT

GGAGGACCGA
AACTCGCCTT

 ACGAGCGTGA

CTATTAACTG
CTGGATGGAG
CGGCTGGCTG
CGCGGTATCA
AGTTATCTAC
AGATCGCTGA

SEQUENCE DESCRIPTION: SEQ ID NO: 161:

ATTCCCTTTT
GCTGGTGAAA
ACATCGAACT
GAAGAACGTT
GGTATTATCC
ACTATTCTCA
CTTACGGATG
GAGTGATAAC
AGGAGCTAAC
GATCGTTGGG
CACCACGATG
GCGAACTACT
GCGGATAAAG
GTTTATTGCT
TTGCAGCACT

ACGACGGGGA

GATAGGTGCC

(2) INFORMATION FOR SEQ ID NO: 162:

(i) SEQUENCE CHARACTERISTICS:

QUBSTITUTE SHEET

TTGCGGCATT
GTAAAAGATG
GGATCTCAAC

- TTCCAATGAT
CGTGTTGACG
GAATGACTTG

GCATGACAGT -

ACTGCGGCCA
CGCTTTTTTG
AACCGGAGCT
CCTGCAGCAA
TACTCTAGCT
TTGCAGGACC
GATAAATCTG
GGGGCCAGAT
GTCAGGCAAC
TCACTGATTA
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WO 96/ 08582

PCT/ CA95/ 00528
I D NO 75: (1) SEQJENCE CHARACTERI STI CS:
(B) TYPYO9PRSB2 c - aci d (O

111  (2) 1 NFORMVATI ON FOR SEQ
(A) LENGTH. 20 bases

~ STRANDEDNESS:  Si ngl € - peyycassidokas:

TOPOLOGY: . Li near (i1) MOLECULE TYPE: DNA (genom c) (vi I GI"NAL
SOURCE: (A) ORGANISM Proteus mrabilis (xi). SEQUENCE

DESCRI PTION: SEQ I D NGO 75: ATAAAAT GATCAAGITC

20 (2) 1 NFORVATI ON FOR SEQ I D NO 76(?%(0 (i) SEQUENCE CHARACTERI STI CS!

(A) LENGTH: 30 bases (B) TYPE: Nucleic acid (C) STRANDEDNESS: |
Singl e (@) TEENATHGY: 918 nawe paifs ) MOLECULE TYPE: DNA (genonic)

(vi) OR G NAKBJOURSEPE: Nucleid Aci@rRGANI SM  Prot eus m rabl lis (xi)

SEQJENCE DESCRIAATI (STRPSBEDNBS‘SB Digtble

(D)
(ii)
{x1i)

ATGTTAAATA
TTGTTCGCCC
GTGCGCCTGT
GCGAATTTGG
TACAGAAACG
ATGCGTCCAC
CCTGAAAAAG
TAGTTATTCT

'CCCAATTATG

TTGCTGCTCA
ACAATTAGGC
ATCAAGCCAA
GCGATGAATT
AAAAACGATT
TGATTCGCGC
GCGGGTAAAT
TCGCAAACCG
CCAAATTCAA
ACTTTACAGC

(2) INFORMATION FOR SEQ ID NO:

TOPOLOGY :

AGTTAAAAAT
AATTCTGTTC
GCAACAATCA
AACAGCAGTA
GGACATTCTT
TTTCAAGGCG
ATTTAAATCG
CCCGAAACCC
TGAAGCAGCC
AAGAATTGGG
GATAACGTAA
ACCCAACGAT
TAAATGCGTA
TTGTGGAATT
TGCTACGCCA
ATGGTGTACG
ATTGTGATGG
CAATAAATTA
TCAACTAA

Linear

MOLECULE TYPE: DNA

CGGCACATTA

ATTCGGTAAC
GCCACACAAG
TCAAGCCCGA
TGTCTTATCG
TTGTTGGCTG
TACCATTTCA
AAAAATACGT
GTGCGGTTTA
TGGCGTGGAA
CCCATACCAA
ATTCGTGATA
TTTATTGGGC
GGTTGGACAA
ACATCGTGGA
CAATGATATT
CAATCATGAG
GTAGAAGATG

(i) SEQUENCE CHARACTERISTICS.

SEQUEﬁCE DESCRIPTION: SEQ ID NO: 162:

TTATTGCTGA
GTCTAATCCG
CCACCTTTCA
ATTGGCGTTT
TGCAGATGAA
GGGCGGTGTT
TATAGCCAAA
TGGCAAAGGC
GCGACAACAG
CAATATCAAC
TCGGCTAGAA
CGAGTACACC
AACACATTAA
TAACGCAACA
AAGTGTACGA
GCGGTGGTTC
TACGCAATTT
CAGCAAAGCA

163:.

(A) LENGTH: 864 base pairs
(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Double
(D) TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA -

(xi)

SEQUENCE DESCRIPTION: SEQ ID NO: 163:

CATTAACGGC
CAGCCTGCTA
ACAGACTTTG
ATGTATGGGA
CGCTTTGCTT
GCAATCGCTG
AAGATTTGGT
ATGACGATTG
CGCGACCAAT
GTATTTTGCG
CCCGATTTAA
CAAACAAATG
CCGAATCGCA

. GGCAATCCAT

TAARAGCGGG
GCATACCAAA
ACCGAAGAAG
AGTATTTCAT

50
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ATGCGTTATA TTCGCCTGTG TATTATCTCC CTGTTAGCCA CCCTGCCGCT 50
GGCGGTACAC GCCAGCCCGC AGCCGCTTGA GCAAATTAAA CTAAGCGAAA 100
GCCAGCTGTC GGGCCGCGTA GGCATGATAG AAATGGATCT GGCCAGCGGC 150
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CCCCCTTTAG CATTAATTGG TGTTTATAGT
FOR SEQ I D NO 77: (i) SEQUENCE CHARACTERI STI CS:

30 (2)1 NFORVATI ON

(A) LENGTH. 30

bases TYPE: Nuclerc acid (C) STRANDEDNESS: Singl e
(D) TOPOLOP. 2608382, (ii) MOLECULE TYPE: DNA (genomic) PEwClosidosss NAL
SOURCE: (A) ORGANISM Proteus mrabilis (xi) SEQUENCE

DESCRI PTION: SEQ ID NO 77: CCTATTGCAG ATACCTTAAA TGICTTGGGC

30 (2)!I NFORVATI ON FOR SEQ I D NO 78: : fi) SEQUENCE CHARACTERI STI CS
(A) LENGTH: 26 bases (B) TYPE: ﬁi& eic acid

SUBSTI TUTE SHEET WD 96/ 08582

PCT/ CA95/ (IIEZRCGCTGA CCGCCTGHCETRGNDEAMGAS:

CEOTYIMECCA TGATGRECACPQROKSY:

Li near

dttPaARLFAVUsTel e G ONGCHRRBREET)

ACGAACAGCT
TACTCGCCGG
ACTCTGCGCC
TACTGGCCAC
ATCGGCGACA
GGCGCTTCCC
CGACCCTGCG
CAACGGCAGC
GATCCGCTCC
CTGGCGAGCG
AAAGCAGAGC
GGCCGAGCGA
ACTGGCAACG

(2) INFORMATION FOR SEQ ID NO: 164:

GGAGCGAAAG
TCAGCGAAAA
GCCGCCATTA
CGTCGGCGGC
ACGTCACCCG
GGCGACGCCC
CAACGTTGGC
TGCTGCAGTG

GTGCTGCCGG

GGGTGCGCGE
GCATTGTGGT
AATCAGCAAA
CTAA

ATCCACTATC
ACACCTTGCC
CCATGAGCGA
CCCGCAGGAT
CCTTGACCGC
GCGACACCAC
CTGACCAGCC
GATGGTGGAC
CGGGCTGGTT
GGGATTGTCG
GATTTATCTG
TCGCCGGGAT

{i) SEQUENCE CHARACTERISTICS:
LENGTH: 534 base pairs
TYPE: Nucleic acid
STRANDEDNESS: Double
TOPOLOGY: Linear

(A)
(B)
(C)
(D)

(ii) MOLECULE TYPE: DNA

GGCGCGGGTG
GCCAGCAGGA
GACGCAATGA
TAACAGCGCC
TGACTGCCTT
TGGGAAACGG
TACCCCGGEC
AGCGTCTGAG
GATCGGGTCG
TATCGCCGAT
CCCTGCTTGG
CGGGATACCC
CGGCAAGGCG

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 164:

ATGGACACAA
TGAGCGAAAT
GGCTAGGGCG
GGCGAGAGGC
CGTCATGGAG
TACTTGACTG
GAGGCTCCGC
GCGGCCAGTC
ACTATGCCGA
TCCTACAGGC
GCGTGCCGCT

kZ)INFORMATION'FOR SEQ ID NO: 165:

E SHEET

(i) SEQUENCE CHARACTERISTICS:

SUBSTITUT

CGCAGGTCAC
CTGCCGCTCT
TGTAACACGC
GCGGCGAGCT
GAGTTGGACT
CGAACCTGCT
AGGGCTCGTG
CGTTGTAACA
TGAAGTACCA
TCGCATGCAC
TTCAGGTCGC

ATTGATACAC

GGATCGGTGG

AAGCACGATG
CGAGGCAATA
ATGGATTCTT
TGGTGGGCAG
CCCAGAGGCG
GCTGGGAGGC
CCAGTGGACT
CTCACTCGGG
GATATGCGGC

AAAATTCTAG
GGGCTGGGCG
ATATTGATCT

GTTGAAATGC
AGCGGAGATC

ACGAAGCGTA
GCTGAGGGCG
'GATCATCTGG
GGCCTACARA
GCGGAAAAGG
CTAA

GATGCCGGTG
TCTGGTGGAC
CGGTCGGCGA
GCCAATCTGC
TTTGCGCCAG

" AACTGAATGA

AGCATGGCCG
CGCCCGTTCG
CCGGACCGTT
AAGACCGGAG
CCCGAATAAC
CGGCGAGCAT
CTGTACGAGC

CTGCGGCAGA
ATCGATGCAC
GACGTTTCCC
TCGGCGGGCG

'GGGGATGAGT

TGAAATCGCG
TCATCGCCGG
GATTACTTTT
GCACATAGAG
TTGAGGTCTT
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(vi) ORI G NAL SOURCE: (A) ORGANI SM Streptococcus pneunoni ae
(xi) SEQUENCE DESCRI PTION: SEQ I D NO 78: AGTAAAATGA AATAAGAACA GGACAG
26 (2)] NFORMATI ON FOR SEQ I D NO 79: (1) SEQUENCE CHARACTERI STI CS
(A LENGPHO3I8S pases (B) TYPE: Nucleic acid PCT/ -
STRANDEDNESS: Si ngl e (D TOPOLOGY: Linear (i) MOLECU ‘E 8I'YPE
DNA (genom c) (vi) ORI A NAL SCURCE (A) ORGANI SM Streptococcus
pneunoni ae (xi) SEQUENCE DESCR PT SEQ ID NO 79: AAAACAGGAT ¢
AGGAGAACGG GAAAA 25 (2) | NFORMATI ON FOR SEQ
| D NO 80: (i) SEQUENCE CHARA ' (A) LENGTH: 25 bases
(B) TYPE: Nudigi c 1EdNGhH: 465 bakk) pe EQNDEDNESS Si ngl e . (D)
TOPOLOGY: Line@®) TYFB:) NGLEEUL ke §PE DNA (genomic) . (vi) ORI G NAL
SOURCE: (C)( ASTRANDHBNES'S : PDetbue mirabilis (xi) SEQUENCE :
DESCRI PTI ON:  SEQ | DOROLO&Y: LIhEASTGATG ATTTCACTGA .CTCCC

25 :

ISTICS

(ii)
(x1i)

ATGGGCATCA
GCGGGCTGCT
ACTCCCAACA
AAGACATTCA
PCTCGCGGCT
ATATCTATGA
ACCGCGCTCA
TGTGATCTAC
ATACAAAGTT
AGTACCGCCA

(2) INFORMATION FOR SEQ ID NO: 166:

TTCGCACATG

CTTGATCTTT
TCAGCCGGAC
TCGCGCTTGC

TACGTTCTGC

TCTCGCAGTC
TCAATCTCCT
GTGCAAGCAG
GGGCATACGG
CCTAA

(2) I NFORMATI ON FOR SEQ ID NO 81:
MOLECULE TYPE: DNA

TAGGCTCGGC

TCGGTCGTGA
TCCGATTACC
TGCCTTCGAC
CCAGGTTTGA
TCCGGCGAGC
CAAGCATGAG
ATTACGGTGA
GAAGAAGTGA

(i) SEQUENCE CHARACTERISTICS:
LENGTH: 861 base pairs
TYPE: Nucleic acid
STRANDEDNESS: Double
TOPOLOGY: Linear

(A)
(B)
(C)
(D)

(ii)

MOLECULE TYPE: DNA

SEQUENCE DESCRIPTION SEQ ID NO: 165

CCTGACCAAG
GTTCGGAGAC
TCGGGAACTT
CAAGAAGCGG
GCAGCCGCGT
ACCGGAGGCA
GCCAACGCGC
CGATCCCGCA
TGCACTTTGA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 166:

ATGCATACGC
AACCGGTGAC
TCGAAGGAGG
CCGACTGGCA
GGAGACTCGT
CGCCGTTCGA
AATCAGTTTC
TGCATCGATG
ACAAGCTCGG
CGCCTTGGCG
CGCATTGCAC
TGACGTATGA

GGAAGGCAAT

CTATTGATGG
AGCGGAGACG
CTGTGATGGG
AATGGCGCTC
TCCCGCAACG
TGGTTCAAGC
GTCGCGGTTG
TCACGCCTTG
GGAAGGCCCT
TACGCCGAGG
GATGCCGATG

AACGGAGGCG
TGCATGCCTC
GTCGTTGCCG
ATACGCATCG

GGTTGGATGA

GCCGGGACTT
CCCCGGCGCE
GTCCACTGGC
GGGGAAGGGT
GCTGTTGGGT
CGGTTGCCGA
CTTGGAAGCA

CTTCAAAAAC
ACTTAAAGCG
CGTTACGCTC
TGGGACCGAT
CAARACCCGC
ACCGTGGGTT
CGGCGCAGCG
TGAAACGCTG
CGCCCGTCGA
GCGCCGCTAA
TATCCCCAAC
ACGGCGAAGT

TCAAATCCAT .

GTAGCCACCT
GCTCCGTAGT
TTGTTGGCGC
AGTGAGATCT
GGGCATTGCC
TTGGTGCTTA
GTGGCTCTCT
TATCGACCCA

TCGGAGTCCA
ATTGGTCCGG
CGCGGTTGGG

CACCCTACGA

CGTACCTGGC
CGGCCTGCTG
CGCACCCCGA

ACGGAGCCTC

GCGGTTCGTT
ACTCCGTTAC
AAACGGCGGG
CGCCTGGAAA

SUBSTITUTE SHEET
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B

GTCGCCATCG
GCGCAGGACA
AACCACTCCG
CTTCAGGTTA

(2) INFORMATION FOR SEQ ID NO: 167:

(1)
(a)
(B)
(C)
(D}

(i) SEQUENCE CHARACTERI STI CS:
TYPE Nucl eic acid
[ (1) NCLECULE TYPE: DNA (genom c)
PCT/ CA95/ OMD8/08s82 -

(A) ORGANISM Proteus mrabilis
DESQRIPTICN: SEQ I D NO 81:
(2) 1 NFORVATI ON FOR SEQ I D NO. 82:
(A) LENGTH: 27 bases
STRANDEDNESS: Si ngl e
DNA ( gengiigehk
ﬁlrabI|IS

AGAAGGTGTC
TCGTGACGTT
ATCGTGCCAG
G

(A) LENGTH: 25 bases
(C) STRANDEDNESS: Singl e

(B) TYPE
(D TOP

S

AAACTATAGC
GTGGGCTTTG
CGGCGTCACC
CACACGAAGT

SEQUENCE CHARACTERISTICS:

113

leic acid
Li near

TGCTTAC
CTCAGTGCTA
TATCTTGAGA
CGCCGAGTGC

LENGTH: 816 base pairs
TYPE: Nucleic acid
STRANDEDNESS: Double
TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA

(xi) SEQUENCE DESCRIPTION: SEQ

ATGACCGATT
TCAGGCGCTC
TTAAAGCAGT
CTCATGGATG
GCAAGACATC
TGTATCTTGA
CGCGAAAACA
TCGCAGCGCA
CTTTGCTGAC

‘CCGCTGGCTA

GCCGCTGGAT

TGCGCCACAA

CGCAAAGTGT
CGATTATAGT
GCACACGCGG

GACCTCACAC

AGCGTCATAC

(2) INFORMATION FOR SEQ ID NO:

TGAATATCCC
GGCATCCGCG
GGGCGCGGTG
CGCTCACGCC
CCCGACTTTA
GCAGCACCCA
GCGTGCTAGC
AACCCCGAAG
CGCTAATCAC
AACTGGTGGC
ACCATCACAC

GAACGTGGTC

GGGTGACCGT
TTTGAGCAAA
CAAAGTCGGT
GGTTTGCGGT
GGATAG

GCATACACAC
CGGGGCAGGC
ATGGGCGGCC
CGACGGCACG
TCGACTCGCT
CCCTTTGACC
GGAATTTTTG
CCTCTATGGT
GCGCTGGATT
AATAGAAGGA
TGCTGCACCA
CGCTACCCGT
TGAGGACTAT
TCGCGCGCGA
GATGCGGATG
GCAGTGGCTT

(i) SEQUENCE CHARACTERISTICS:
LENGTH: 498 base pairs
TYPE: Nucleic acid

STRANDEDNESS: Double

) TRSUBSTITUTE SHEET

(A)
(B)
(C)

168:

ID NO: 167:

GCGCACCTTG
GCTCATGCTG
CCAATGTGAT
CTGATGATGT
GCCGGACGCG
CCGCCACCGC
CGCACATGGC
GGCGGTAGGC
ATGGCTACGG
TACGTGCTGA
CGCGGAATAT
GCCCGATTCT
GACACCGGTG
TTATGTGGCG
CTTACCTGTT
GAATCACGGT

(D TOPOLOGY:

WD 96/ 08582
(vi

(xi) SEQ&E&@@EE%NQ&

GTCAGACAGT GATGCTGACG ACACA

(i) SEQUENCE CHARACTERI STI CS

(9

CCTGTTCGAC
AGCATTTCGG
TCTTGCGAGC

TAGACGCATT

'CACGCATCCG

CTTGCAGGCG
ATGCGGGATG
CTCAAGGCCG
CCGCGCCRTG
CGTGCGTGCA
AGGCAGGCCG
AGTCGAGTCG
TGCTTGGCGC
CTGGCCAAGA
GCGGGACGGG
ATCCGCACGA
CAGGGCGGCG
CGCCGCGCAG
TCGGTGACTC

: (ii) MOLECULE TYPE
Cg%?@%c\:f\m cree Aﬁgbcqgﬁ%‘&'@fcdﬂ 0k8HYS

'GTGAAGCTCG

700
750
800
85C
861

50

100
150
200
250
300
350
400
450
500
550
600
650
700
750
800
816



‘aer ugi nosa
GIGTTCATC

PCT/ CA95/ 00528
CHARACTERI STI CS:
(O STRA
DNA (ge

(xi)

ATGCTCTATG

AGAAGAAGCA
GCGTTTTAGC
GAGCCGATTG
ATGGTGGGAA
TGGCGAATGC
GCTCTGGTTG
GGACCCGTCG
GGTTTGAGAG
ATGGTTCAAA

(2) INFORMATION FOR SEQ

(i)
(A)
(B)
(C)
(D)

STRANDFONSA8582Si ngl e
DNA (genomi c)

TGGTTGTCAT GCTGITTGIG TGAAAAT
(2) I NFORVATI ON FOR SEQ | D NO 83:
(A) LENGTH 19 bases

27
(i) SEQUENCE CHARACTERI STI CS:

(B) TYPE: Nucleic acid

(D TOPOLOGY: Linear : ;
(A) ORGANI SM Pseudononas

(vi) ORI G NAL SOURCE:

(2)

AGTGGCTAAA
CGCCCGACAC
GCAAGAGTCC
GGTATGCCCA
GAAGAAACCG
ATCACAACTG
AGTTGCTGTT
CCGAGCAACT
GCAAGGTACC
CACGCCAGGC

| NFORMATI
(A) LENGT

AR ooEqhE Sfres oA

SEQUENCE DESCRIPTIQN: SEQ

SOURCE:

TCGATCTCAT
TTGCTGACGT
GTCACTCCAT
GTCGTACGTT
ATCCAGGAGT
GGCAAAGGCT
CAATGATCCC
TGCGAGCGAT
GTAACCACCC
ATTCGAGCGA

ID NO: 169:

SEQUENCE CHARACTERISTICS:

(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO

19

HAB vases (1

(D) TOPOLOGY:. Linear

ID NO: 168:

ATCGTCGAGT
ACAGGAACAG
ACATTGCAAT

GCTCTTGGAA

ACGCGGAATA
TGGGAACCAA
GAGGTCACCA
CCGATGCTAC
CAGATGGTCC
ACACGCAGTG

LENGTH: 2007 base pairs

TYPE:

Nucleic acid

STRANDEDNESS: Double
TOPOLOGY: Linear

(ii) MOLECULE TYPE: DNA

{xi)

ATGAAAAAGA
GTTTGGTATA
TTGATGCAAT

“TATATTTCTA

~ AAAAATATAT

AAATAAAAAA

ATTAAAACAA

TAAAGAAGAT
CAGGAATGCA
CGTGGTAAAA
ACATATGAGA
AAGCAATCGC
TGGATCAAAA
TAAAAAAATG
CAACTAATGA
CATCTATTAG

TAAAAATTGT
TATTTTTATG
TGAAGATAAA
AAAGCGATAA
AATAGTTTAG
AGTATCTAAA
ACTACGGTAA
GGTATGTGGA
GAAAGACCAA
TTTTAGACCG
TTAGGCATCG
TAAAGAACTA
TTGGGTACAA
GATGAATATT
AACAGAAAGT

TCCACTTATT
CTTCAAAAGA
AATTTCAAAC
TGGTGAAGTA
GCGTTAAAGA
AATAAAAAAC

CATTGATCGC

AGTTAGATTG
AGCATACATA
AAACAATGTG
TTCCAAAGAA
AGTATTTCTG
GATGATACCT
TAAGTGATTT
CGTAACTATC
TCCCATTAAC

SEQUENCE DESCRIPTION: SEQ ID NO: 169:

TTAATAGTTG
TAAAGAAATT
AAGTTTATAA
GAAATGACTG
TATAAACATT
GAGTAGATGC
AACGTTCAAT
GGATCATAGC
TTGAAAATTT
GAATTGGCCA
‘TGTATCTAAA
AAGACTATAT
TCGTTCCACT
CGCAAAAAAA
CTCTAGAAAA
TCTGAAGAAT

(i

83:

(i)

GGTGGGGCGG
TACTTGCCAA
GCTGAATGGA
GCGGGGACGG

GACCAGTTAC

GCTGGTTCGA
AGATCCAAAC
GAGAAAGEGG
AGCCGTGTAC
ATGCCTAA

TAGTTGTCGG
AATAATACTA
AGATAGCAGT
AACGTCCGAT
CAGGATCGTA
TCAATATAAA
TTAATTTTGT
GTCATTATTC
AAAATCAGAA
ATACAGGAAC
AAAGATTATA
CAACAACAAA
TTAAAACCGT

TTTCATCTTA

AGCGACTTCA
TAARACAARA

"'su BSTITUTE SHEET

(9

CGAGCGEGTG
WD 96/ 08582
(i) SEQUENCE
(B) TYPE: Nucleic acid .
MOLECULE TYPE:

50

100
150
200

250

300

- 350

400
450

498

50

100
150
200
250
300 .
350
400
450
500
550
600
650
700
750
800



(A) ORGANI SM Pseudonpnas aer ugi nosa
NO 84: CAAGICGICG TCGGAGGGA

(2) | NFORVATI ON FOR SEQ I D NO - 85:

(A) LENGWoO9%@8sR2ses
STRANDEDNESS: Si ngl e
DNA (genom c)
aer ugi nosa
TCAAGACCC {4'}

| D- NO. 86: (i) SEQUENCE CHARACTERI'ST CS:
(B) TYPEaQMAGH C @NE@@G gh%
TCPC]_OGYA Li nﬁ&kﬁ d;dc'I‘ZL:II\‘/%A_AI‘EG (I?gh%% &ge n%%‘?:) AC C%R(EQONAL
SOURCE: AAAAACT G pSTGUBACATE ABFATFRETA TCG s SQIeACE
EESCRIPTWQ&Gﬂﬁﬁldd)A&AABﬁGcASIﬁmEmA@EécﬁﬁexfﬁéifbAA TAGAGAA%%ERFSTICS

(xi) SEQUENCE DESCRI PTION: SEQ ID
19
. (i) SEQUENCE CHARACTERI STI CS:
(B) TYPE: Nucleic acid PATICA9%/00S28
(D TOPOLOGY: Linear (i |) MOLECULE TYPE:
(vi) ORI A NAL. SOURCE: (A) ORGANI SM Pseudononas
(xi) SEQUENCE DESCRI PTI ON: SEQ ID NO 85: TCGCTGITCA
19 (2) 1 NFORVATI ON FOR SEQ
(A) LENGTH: 19 bases

AGAGTATTTA
CACCCTCAAA
CGTCTATCCA
CCGAAGATAA
CCAGGTTCAA
AACATTAGAC

' AAGATAAATC

GGTAATATCG
TGCTAGAGTA
AAAAACTAGG
GCTCAAATTT
AGGTTACGGA
TCTATAGCGC
AAAGACACGA
TATCAATCTA

-AAGAAGATAT
GCAGAACTCA

TATATCATAT
AAGATGTACA
AAAGTGTATG
TGAATAA

(2) INFORMATION FOR SEQ ID NO: 170:

TAACAACATG
CAGGTGAATT
TTTATGTATG
AAAAGAACCT
CTCAAAAAAT
GATAAAACAA
TTGGGGTGGT
ACTTAAAACA
GCACTCGAAT
TGTTGGTGAA
CAAACAAAAA
CAAGGTGAAA
ATTAGAAAAT
AAAACAAAGT
TTAAATGATG
TTATAGATCT
AAATGAAACA
GATAAAGATA
AGATAAAGGA
ATGAGCTATA

(2) 1 T GRGH R, FGEexitATh NrcRAtTanc

AAAAATGATT
ATTAGCACTT
GCATGAGTAA
CTGCTCAACA
ATTAACAGCA
GTTATAAAAT
TACAACGTTA
AGCAATAGAA
TAGGCAGTAA
GATATACCAA

TTTAGATAAT

TACTGATTAA
AATGGCAATA
TTGGAAGAAA
GTATGCAACA
TATGCAAACT
AGGAGAAAGT
ATCCAAACAT
ATGGCTAGCT
TGAGAACGGT

(:L) SEQUENCE CHARACTERISTICS:
LENGTH: 2607 base pairs
TYPE: Nucleic acid

STRANDEDNESS: Double

(A)
(B)
(C)
(D)
(ii)

(xi)

TOPOLOGY :

ATGAATAACA TCGGCATTAC
TGCATTCCAT GCTCTTTCGC
ACGCCAACGT GTCGGAATCC
ATCAGTGTGG GACATAAATC

Linear
MOLECULE TYPE: DNA
SEQUENCE DESCRIPTION: SEQ ID NO:

TGTTTATGGA
CTCGCTTTGG
AACGCCAAAT

bRt EN AR RESA L

ATGGCTCAGG
GTAAGCACAC
CGAAGAATAT
AGTTCCAGAT
ATGATTGGGT

CGATGGTAAA

CAAGATATGA
TCATCAGATA
GAAATTTGAA
GTGATTATCC
GAAATATTAT
CCCAGTACAG
TTAACGCACC
AATATTATTT
AGTCGTAAAT
TAATTGGCAA
GGCAGACAAA
GATGATGGCT
ACAATGCCAA

AATAAAAAAT

170:

TGTGAGCAGG
CGTTATGGCA
CCGCGCCTTT

'TACTGCTATC

" CTTCATATGA

AATAAATTAA
TACAACTTCA
TAAATAACAA
GGTTGGCAAA
AGTGGTARAT
ACATTTTCTT
AAAGGCATGA
ATTTTATAAT
TAGCTGATTC
ATCCTTTCAA
TCACTTATTA
CCAAAGAAAA
AAAACACATA
ATCCGGTACT
TTGGGTGGTT
ATTAATGTTA
AATCTCAGGT

ACGATATAGA

ATGAGGCAGA
ACGATAATTA
CAATCAATGT

"§UBSTITOTE SHEET

1000
1050
1100
1150
1200
1250
1300
1350
1400
1450
1500

1550

1600
1650
1700
1750
1800
1850
1900
1950
2000
2007

50

100
150
200



NG 87:

(A) LENGTH: 25 bases
PCT/ CA95/ 00528

(B) TYPE: Nucleic acid
(C) STRANDEDNESS: Single
(ii) MOLECULE TYPE: DNA (genonic)

seudononas aer ugi nosa

ATATAGATAC

GCGTACTCGC

GGCAGTACGC
TCAGGTTGGA
GTGGTGGGAA
ATTTGGATGT
ACTATGTACC
CATGTGCCGC
ACAGAGAATG
TTGTAGATAC
GGTGCCGCAT
TTGCACCCAA
TGCCTAACGT
TTGCGTGATA
GAGACAGGAG
TCAGAGGAGC
CATTAATAAA
GTGTATGGAA
TGCTATTCAG
TAAAAAGAAC
CTTTGCATGG
TTGTCCGGTA
TATGGACAAA
CTCCCGCCTT
TTTACCTATC
TGTGAAAAAA
CAAGACAATA
GAGGTCGGTT
GGTGGACCAA
TCGAGCCGGA
CTTTCAGCAG
TAAAGCGCTC
ATAACGGCCG
TCATACAGTC
CGAACTGATT
GGAAATAGGA

AACTGCTGCT
CGGATAGCGT
AACGTAAAAT
CAGCGACCGT
CGGGCCAGAT
AAAGTGTTGG
GTTTGATGAG
TCAATACGGA
AAGCAAGGAG
CTATGAGTTG
TGGATGTATT
AAACCAATTG

GATAATCACA

CCGTTGAAAA
CATGAATAGA
ATGACGTATC
GAAAAATACG
AATGTGCGAA
CTGTACTCTC
CATGAATATG
CAAGTCAGGT
TCCCTTTTGT
TCGTTGACAT
TTGGGTTATT
CTGTTTTTGT
GTCAATAGCG
TGACAGCAAA
GTGCGGTATT
ATCAGGCTGC
AAAAGGCTCT
AGGAGCGAGG
GGCTGTAGAG
CATTGTACTG
GTTATCCCCG
GACCGCTTGA

TTTACTTTTT

AATGCGECTG TACCTCGECG  CTGGT
(2) | NFORVATI ON FOR SEQ I D NO  88:

(A) LENGTH: 25 bases
STRANDEDNESS: Si ngl e
DNA (genomi c)

(B) TYPE:
(D T

(vi) ORI G NAL SOURCE:
aer ugi GISGAGAGCA )GCERGREMAT DATSRIPCTAN

AAGAGAATGG
TGCCGATTAT
CGATTGTGCG
GGCAAGGTAC
AGGCAAAGCG
CTTATAGTCG
TTGCTGCAAA
TACGCACTAT
CATTTCTTAT
GTTAAAGCAT
GGAAGGAGAG
ATAATCAATT
CCGCATACGG
AACCATTAAA
ATAAAAGTTG
GGTAAAATCT

. AGCCGTTATA

AAACCTTGCG
GCCGGATAAA
AAATCAACCA

'GAAGATGGAT

AGGCTGCGAT

. ACATCGTTGC

AATAAAGATG
TAAGCCGGCG
CGGACGAATT
ATCTTAATTG
GGGAAACAGT

AGTACGGAAT

GAAAACGCAG
ACGGATACAG
GTCTAGCCCG
AACGAAGTCA
TATGATGGCC
TCGTATTAGC
TAGATGAAAT

Y: Linear

CESERAGCATC

 GCATCACTGT

ACTATGATGC
CTCTGTGGAA
TCAGCGACAT
GTTATTGAGC
CAGCCGAAGT
ATAGCGATAT
ATTATCAGCC

 CAATACTGGG

TAGAAAACGG
GAAGAGTTTT
TTTACTTAAA
CCTATTATAC
AACTGTTTGG
CAATACTGTT
GCAATAGAGA
CATTGGAATT
CGGAATGGGA
AAAATGCACG
TGTTGATGTA
CCATACAAGG
ATTCAAAGCT
GAAAAATGCT
ATAGGCCGGT
CGTTCAGGCT
GGACTACGCA
AGCAGGCTGT
GCCGCGTTAG
CTTTCGTATT
TTATAACCGT
GAAACGGCAA
TGTGGATATG
ATACTCTGCC
GCTGCAGGTA
GTTAAAGGGG
AGTACACGGT

WD 96/ 08582
(D) TOPOLOGY:
(vi) ORI G NAL SOURCE:

(xi) SEQUENCE DESRRr/cAb&disz$EQ | D
25

(i) SEQUENCE CHARACTERI STI Cs:
Nucl eic acid (O
(ii) MOLECULE TYPE

(A) ORGANI SM Pseudononas

GRECTGCAATC
CGACAATGTG

TAATTCTTAT

AAACATGATT

 GACAGTTGGT

GGCTGCGAGG
ATAGAGGTAA
CGTTACGCTT
ACGAACAAAT
CGCGGTCCAC
GAAACTGGGC
TCTACTCTGA
CTTCAAAGAA

CGAGCAAGCG

ATTTTGAAAG
TGGGGGTTGC
TAGCCGCTAA
ACGAAATCTG

 AAACGACAAT

GATTACTTGT
GCATTTTCAG

TCTGTTTGAA

CAGCAATTTG

GGGATAGCTA .

GGCAGCTACG
CATCCTTCGG
ATTGAATCGG
TTCGGGCTGT
TTGTTGGCGA
CATCAGGAAG
TCCCGCAGAC
AAAAAATATA

TTTTTACAAG

CGGTTTCACG
TPTGCACTTCC
TGATAAGCAT
GTTCGTTGGG

SUBSTITUTE SHEET

250
300
350
400
450
500
550
600
650
700
750
800
850
900
950
1000
1050
1100
1150
1200
1250
1300
1350
1400
1450
1500
1550
1600

1650

1700
1750

1800

1850
1900
1950
2000
2050



GCCGGAGEEC CAGITGCACC TGCCA
(2) 1 NFORVATI ON FOR SEQ I D NO.  89:
(A) LENGTH: 25 bases (B) TYPE: Nucleic acid (O
STRANDEDNE®O: 9688583 ¢ - (‘D) TOPOLOGY: Linear ~:w.(ii) NQhﬁSHEE&E{PE
DNA (genomi c) (vi) ORI G NAL SOURCE: (A) ORGANI SM Pseudononas
aer ugi nosa (xi) SEQUENCE DESCRI PTION: SEQ ID NO 89: AGCCCTGCTC.

CTCGGCAGCC  TCTGC 25
WD 96/ 08582 /l(f}

‘ 25
(i) SEQUENCE CHARACTERI STI CS

SUBSTI TUTE SHEET
PCT/ CA95/ 00528

ACGCTAAATA
TATGAAGTAA
- GAAGGCAAAA
ACGGTTACCG
CAGCCGGAAA
AACTGAGATG
GCGGCAGTGC
GTACCAATGG
GGCAAATGGA
CCATCATGGA
TATGTATTAA
TAAATAA

TGCCACTTCG
ATCGCATTGT

GAACTGGCTG

TCCTAAGCGT
ATAACCTGAC
ATTTCAAAAG
CATTGATCTT
GGAGCCGATT
ATATCATGCA
AAACAGTGGG
GAGACGAACC

GATAATTTCA
AGGGACATAC
CTACCCAAGG
GCTGTAAACT
AAAGGAAAGT
GATACGTGGC
ACGCTTTATC
TGATTTTATG
ATGAAGCGCA
TTTGAAGCAT
ATACCCCAAT

CCGGAAAACC
GAGTTGGCTG
GTACGGATTG
GTTTTATGCA
TATTATCCCA
TTCAARATCA
GATTAGACAC
GATGAACGCT
AAATCGCAGA
ATAGCCTCGA
AGCTATTTTG

(2) INFORMATION FOR SEQ ID NO: 171:

(i) SEQUENCE CHARACTERISTICS:
LENGTH: 1288 base pairs
TYPE: Nucleic acid
STRANDEDNESS: Double
TOPOLOGY: Linear

(A)
(B)
{C)
(D)

(ii) MOLECULE TYPE: DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 171:

GGATCCATCA
AGGACTTTCC
GGGGTAGTGA
TGAGGGGCGG
TTCAGCACAT
CAGATCCTGC
CGAACGAGTG
TGTTCTACGG
ATGGCGACGC
CAAAAACCCA
TCAAGGGCGT
CAGCCACCAT
AGCTCTCGGG
ACGATGATCG
ACCCTCACTG
GATGCTCGCC
AGCACCACCG

GGCAACGACG

- GCAACCGGCC

ATCCGCCAGG
CAGCGCATCA
GCGTGTAAAT
ACGGTTCGAA
GCGGAGGGTG
CACGTTTGAA
ACGACACCGC
GAACCACGGC
CGGGAAGCGC
GCCCGTGCAC
TAACATCAAG
TGCCGTGATC
ATCCGCATGC
TTCCAGAAAA

GGCTGCTGCC
GTTCGATGCG
ATTGACTTGC
AGCGGTGAGC
CATCGTCGTA
TGTCGTAACC
TGCGGTGTGG
GGCGCGCTGA
TCCGTGGATC
CAGGAATGCC

'AACGCCGCTG

GCGACAGCTG
GCCCGATCCT
GAAATCCAGA
CCGTTCCATA
CCGAGGATGC

GGCCATCAGC
GCACCGATGG
GCTGCCCTAC
GCACTCCGGC
GAGACGTCGG
GCTGCGGAGC
CGGGCTTCGT
AAGGTCTGGT
GGTCGAATGC
CGGCGCGCGGE
CGGCCCTCGG

.CTCGCGCAGG

TGGAGCCCTT
TCCTTGACCC
CAGAAGCTGG
GAACCACTTC

“SUBSTITITE SHEET

GGTTGACGGT

AATCGCTTTT
CTTCTATGGG
ATGGGCTGCA
ATATTGACCG
AGCCATAGCC
GGGTGAGCTT
CTCATCATGC
CGTTTGCGCT
ATGGTGGCAC
ATTTCCCCGT

GGACGCAGGG
CCTTCGCGCA
CTCTCACTAG
ACCGCCAACT
AATGGCCGAG
AAGGCCGTCG
GATGCCTGCT

.CATACATGTG

GTGTGCTGCG
ATACTTCCGC
CCTGGTCCTT
CTGGGTGCCA
GCCCTCCCRE

GCAGTTGCAA

GCGAACAAAC
ATCCGGGGTC
TCTCCTGAAG

2100

2150

2200
2250
2300
2350
2400
2450
2500
2550
2600
2607

50

100
150
200
250
300
350
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500
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800
850



(2) I NFORVATI ON FOR SEQ I D NO 90: (1) SEQUENCE CHARACTERI STI CS
(A) LENGTH. 25 bases (B) TYPE: Nucleic acid (O

STRANDI%p%IE?@sél ngl e (D) TOPOLOGY: Linear (i) MOLECULE TYPE:
(gen (vi) ORI A NAL SOURCE: (A) ORGAN rid/cKosmpdsgonas

" aerugi nosa (xi) SEQUENCE DESCRI PTION: SEQ ID NO 90: TGGCTTTTGC
AACCCCGITC AGGTT 25 (2) 1 NFORVATI ON FOR SEQ I D
NO 91: (i) SEQUENCE CHARACTERI S (A) LENGTH:. 25 bases -
(B) TYPE: Nucleic acid (O ¢ NDEDNESS: Singl e (D)

TOPOLOGY: Li near (i1) MOLECULE TYPE: DNA (genom c) (vi) ORI G NAL
SOURCECCAGGGCAGA( A)CHdaaicaM GEaead'mancas'raeugmos zAGCAA(@Gc):GSEﬂbENCE

25 (A AEERRFR iR adyq SRERCGRR CRAS

(A) LENSICACAGABAPRECCTCGAC (I‘BFGCWPEG NGEAAGGTEG @CGGGTGACG( 3000
_STRANQEQHE§§GT§@“¥A§CGGATGA

ABECACBIRERcALTEEREA TAAGCCTGTT 1050
CGGTTCGTAA

AGAACCTTGA

GGCTTGTTAT

AGCAAGCGCG
GATGTTACGC

GCTGTAATGC -

CCGAACGCAG
GACTGTTTTT
TTACGCCGTG

AGCAGGGCAG
(2) INFORMATION FOR SEQ

(i)
(A)
(B)
(C)
(D)

AAGTAGCGTA
CGGTGGTAAC
TTGTACAGTC
GGTCGATGTT

- TCGCCCTAAA
ID NO: 172:

SEQUENCE CHARACTERISTICS:
LENGTH: 1650 base pairs
TYPE: Nucleic acid
STRANDEDNESS: Double
TOPOLOGY: Linear

(ii) MOLECULE TYPE"DNA

(xi)

 GTTAGATGCA
" TCTGCTTTTA
AGATATATCA
AGTAATCGCA
CCCCTTCCGC
TCTCTGGTTC
GGGACTCGGC
AAAAGCTTGA
TTTTTGCTCG
ATGGTGACGG
TGAGAGCCGG
TGCTGCGAGT
CCGGACGCGA
GCTCTTAGAC
TCCAACCGGA
AACGATATCC
GGCGGACTGC
CCACCCGCAC
CGGTTCTTCG
 CGACCGGCTC

CTAAGCACAT
TTATTTTTAA
TGAAAGGCTG
ACATCCGCAT
CGTTGTCATA

GTCGTCATAA
TGCGTGGGGC
CCCGATCCCC
TGTTCGGCAT
CGGCTAGACC
CGGATCAGAC
GGCCTGTATC
GCCCTGTCCG
AACCCAGCGC
AAGGATTTCC .
AGGCTGGTGG
CGGTCACCTT
AGGCGCGGGT
ATCCTCGATC

TGAAATCCAT

AATTGCTCAC
GCGTGCATAA
GCTTTTTCTT

TAAAATCTAG
ATCGGTTATG

CCCTGTCGGT
TTACAGCCAT
TTTGTAGGTA
ATCGTGGAAG
TCTGAATCTC

' CCGCCGGCGE

GTCGTGGATG

GCCGGCCGAT

ATCAGATGCA
TATGCGCTCA
TGACCCTGCG
TTATGCACTC
CGACCCGAAG

"TTCCGCCTTG

. CGGGGATGGG

TGCGCTCACG

GGCGCAGTGG
TATGCCTCGG
TGATGTTATG
ACAAAGTT

SEQUENCE DESCRIPTION: SEQ ID NO: 172

AGCCAAACTA
TAAGCCCTAC
GTTATCGCAA
CGAGGGCTTT
GCATCGCATT

GTTGCTTATG

TGCCTGGTTG

TGGGGCTCAT
TCGCTGCGGA.

ACCGAGGACT
TGTCACCGCG

TCGGACCGGC

GAGATCAGAC
CCGTGTTTCA
AGCGCGGCGT
CTCTATCCCG
AGCGCAGCGG
ACGCGCTCGA
CGACGGAGCG
ATTTTTCTTG

SUBSTITUTE SHEET

CAACTGGTCC
CGGTTTTCAT
GCATCCAAGC
GAGCAGCAAC

TCAGGTCAAG
ACARATTGGG
TAGTTGGCGA
ACTAAGCTTG
TTATTTTCTT
CAGTCTGGTC
CTTCATGGGC
AATTGCTGCC
GGCCGACGCC

CCTTCTTCGA

GCGATCGAAA
CGCCAGCCAT
GTATTGCGCC
ATCGACAGCT

.GGGCTACCTG

ATATTGCTGA
GATGGCATCG
CGAGATTGTG

GGGTCGCTGC

AGCCCCGCAC

1100 .

1150
1200
1250
1288

50
100
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250
300
350
400
450
500
550
600
650
700
750
800
850
900
950
1000



(i1i1) MOLECULE TYPE: DNA (genonic) (vi) ORI G NAL SOURCE: (A
ORGANI SM Pseudonobnas aer ugi nosa - (xi) SEQUENCE DESCRI PTION: SEQ I D NO.
92: ACCTGEECGC CAACTACAAG TTCTA 25

(2) | NFORVAWDOE08582 SEQ | D NO 93: (i) SEQUENCE. CI—IARACTW -

(A) LENGTH: 25 bases (B) TYPE: Nucleic acid" V\OL%;M%Z

PCT/ CA95/ 00528 (C) STRANDEDNESS: Single (D) TOPOLOGY:

Li near (i1i) MOLECULE TYPE: DNA (genom (vi) ORI A NAL SOURCE:

(A) ORGANI SM Pseudononas aerugi nosa /9 %I) SEQUENCE DESCRI PTION: SEQ I D
25

NO - 93: GGCTACCCTG CCGGECTGCA  GECCG

(2) | NFORVRSE G AR SEELHEeARS T4 cTaTechibc TR EHARASEERESELCS 050

TTGGGGCTTC
CACCGTTGGC
AACTTCACGC
GGAGATCTGC
CAGTCGCGAC
CCGGCCGCCC
ACATGCTGGG
CCGCGCCAGG
GCCTGCTCGG
GGCGTGGATG
ACCGGACATT
AGTTGCAGCG

(2) INFORMATION FOR SEQ

(1)
(A)

(B)

(<)

(D)

CGCTATTGGT
CTTCCTGTAA
GATCGGCAAT
GAAGCGCAAT
GCCAGAGACC
GCTAGCGGAC
CTCGTCAGGA
GGAGCGAATG
GTGATATCGA
TCCGCCAAGG
CGCGGAGACC
ACGGCATCGT

CTCGGTGTCG
AGGATCTGGG
GGCGCTGACT
CACCTTCTCG
GAGGGTTAGA
CCTGGTCAGG
TCAAACTGCA
GACAGCGAGG
CGAGGTTGTG
GAACGCCCGC
TTCGTCCTGA
CGGCTGTTGC

CGGAAATCCT
TCCAGCGAGC
ACGTCCGCAC
GAAACCCTCG
TCATGCCTAG
TTCCGCGAAG
CTATGAGGCG
AGCCTCCGAA
CGGCTGATGC
CTGGGACGTC
GATCCGAGCT
ACCTTGTCGG

ID NO: 173:

SEQUENCE CHARACTERISTICS:

LENGTH: 630 base pairs
TYPE: Nucleic acid
STRANDEDNESS: Double
TOPOLOGY: Linear -

(ii) MOLECULE TYPE: DNA

(xi) SEQUENCE DESCRIPTION: SEQ

ATGGGTCCGA
ACAATTTATC

" AATACTCATA

TTATATCATT
CTCAATAGGA
TGGATGGCTC
CATATGCCAA
TAATGATGTA
TCGGGGATCG
GCGCCATACA
ATTTGATCAA
GGCCAATAGA
ATCATTAGAG

{2) INFORMATION FOR SEQ
(i) SEQUENCE CHARACTERISTICS:

ATCCTATGAA
AAACCTATTT
PTATGATTCT
ATCCAATCTT
CCAGGTGTAA
AACATATCCA
AATTAGATCA
TGGATAGGAA
TGCAATAGTA
TGTTAGCTGG
GATACAATAA
CATTATTAAT
AAGTCATATG

AATGTATCCT
TAGAAAAATT
AAGAATGGAG
AAACGATAAG
CTATTATTAT
TTTAATTTAT
ACTACCTATT
AAGATGTTGT
GCTGCTAATT
AGGAAATCCT
ATCAGCTGCT
GAGAATATAG
GAAAAAATGA

ID NO: 174:

TCTTGGGCGC
CTTGCGGCGG
CCACGCGCCT
CGAAATTTCG

CATTCACCTT

GTGGGCGCAG
GCGGTTCATA
CGTTCGGGTC
ACGACGCTGC
GCGCGGATCG
CCTAGTCGCG
CCGAGGATCC

ID NO: 173:

ATAGAAGGAA

' AGAAAATGTT

AAACTTTTGA
TTAAAAATAG
GAATGGAGCA
TTGGTAATGG
AAGGGGGATA
AATTATGCCA
CTGTTGTTGT
GCTAACGAAA

TGATATAAAA

ATAAAATTCT

ACAAATCAGT
GAGGTTGGAG
TAAGCAAATT
GTAAATTTTG
AATCATAGAA
ATGGGAGAAA
CAATAATAGG
GGAGTAAAAA
AAAAGATATA
TAAAACAAAG
TGGTGGAATT
TGATAATAGC
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(A) LENGTH: 25 bases (B)
STRANDEDNESS: Singl e (D) TOPOLOGY: Linear
DNA (genoni cgss (vi) ORI G NAL SOURCE: (A

TYPE: Nucleic acid (O
(ii) MOLECULE TYPE:
ORGANI SM Pseudonopnas

aer ugi n6Q26/08882 i y SEQUENCE DESCRI PTION: SEQ I D NO. 94: m@
CCATCGAGAT GGGCG - 5° (2)INF OR SEQ
ID NO 95: (i) SEQUENCE CHARACTER! STI CS: (A) LENGTH. 25 bases

(B) TYPE: Nucleic acid . (O I%ANDEDNESS: Single - - (D) -
TOPOLOGY: Li near (ii) MOLECULE TY% DNA (genomi c) (vi) ORI G NAL
SOURCE: (A) ORGANI SM Pseudonpnas aer ugi nosa (xi) SEQUENCE
DESCRI PTI ON: 8k | LENETH 9144 OIS Pa3 ks ATGIGITCGT  CGGCT

WO 9B} O8PBRPE: Nucleic acid
STRANDEDNESS: Double
TOPOLOGY: Linear

'PCT/ CA95/ 00528C)

(D)
(ii)
(x1i)

ATGAATATAG
TTTTCCTTTG
ATGGTGGTAG
ACAGAGCCTT
TGTTCCTATT
CTGATTATCA

TTTATAGGAG
TAAATTGATT
TTTTAGACCC
TCTGGTTTTA
CAAAAAAGAA
CAAATGTTAA
AAAGTAGATA
TTTAGTTAAT
AAAAAGGTTA
TTAGAAACTA
TGAATTATCT
CAGAAATTTA
GATATTGCCA
TAGTGAATGT
TGTTGCGTGA
ATAGAAAGTT
AAAGTGTTTA
GCAATAATAG
GATGAATATT
AGGAACAAAT
TTGAGAAAGC

. GAAACTATTG

TGGTAGAAAA

(2) INFORMATION FOR SEQ

TTGAAAATGA
ATGTTAAAAT
AGATAAAAAA

GGGAAGATGA |

GGATATGGAC
TTATCCAAAA
AGCCAAATTA
TTTGAATTTT
TCATAAAAAT
GAATTATTGA
GATTGTTATT
GGCAATGAAA
GTATTGAAAT
AATGAATACA
TGCAAAAGAA
ATGTAAAAAT
ATACTAGGTT
TTCTACTATG
GTTTTTTAAG
ACTATTGATA
AACTATTTAT
TTATGGAAAG
TGCCATAATG
ATTAACTGGA
GTGATTTTAT
TTTGGAGAAG
AAAAGAATAT
TTTATGGAAT
GAAATTTATA

MOLECULE TYPE: DNA

AATATGTATA

GGTTAACTGA

TATACATTAG

AGTTTTTAGA

AAATATATAA
ACTGATGAGA
TTGGAGTAAA
TGAAAAAAGA
AATCCAAGAG

AGATTTGCCA

TAATGGAATA
TATTTAATTG
AATCGGTAGT
TTTTTAAAAC

 AAAGCAATAT

TCCTAATATT
ATAAAGAAAT
TCAGAAGAAG
ACARATGCAC
ATAAACAAAR
AATGATTTAA
ACTAAATGCA
ATTTTAGTTG
ATAATTGATT
ATACTTACTT
ATATATTAAG
CAAGATATAG
TAAAAATATT
AAAGGACTTA

ID NO: 175:

SEQUENCE DESCRIPTION: SEQ ID NO: 174

AGAACTTTAA
TGAAAGAGTA
AATCATTAAA
GTAATTATTG
AATGTATGAT
TAGTCTATGG
GGAATTGGTA
AAGAAATGCT
CAATAAGGGC
GAACATGAAT
TAGATATGAT
AGCATTACTT
GGTTATGATA
AAAATTTAGT
ATAATTTTTT
GAATATTCGT
TAAAGGAACT
AACAAAATTT
GGTTTAGATT
TGTATTAGAA
CTGATATAGA

ACAACAGTTT

TAATCATCTA
TTGGAGATTC
GAAGATAGTG
AATGTATGGA
TTGAAGAATA
AAACAGGAAT

TAGATGATGA
TTAGAATTTT
AAAACATTAT
AATATAACAA
GAGTTATATA
TATGGATCAA
CAAGATATAT
AATGCAGTTA
ATACCAAAAA
TACACGAGGG
GATAATGCCA
TGATAATTTC
GTGTGGCATA
ACTAATAAGA
AAATACAAAT

ATATTAGTGA

TTTTTAACAC
GTTARAACGA
ATACAGATAT
GAGTATATAT
AAAAGATTAT
TTGAGGGTAA
TTGTTAGATG
TGGAATTATA
AAGAAGAAAT
AATATAGATA
TTATCCTATT

TTATCGAAAA
TAAAGATTGA
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TOPOLOGY: Li near

(2) 1 NFORVATI ON FOR SEQ I D NO.  96:
(A) LENGTH. 29 bases
' (D) TOPOLOGY: Linear
(vi) ORI G WNO96085RCE:

(1) SEQUENCE CHARACTERI STI CS:
(B) TYPE: Nucleic acid

(C) STRANDEDNESS:
(ii) MOLECULE TYPE: DNA (genonic)

(A) ORGANI SM St aphyl ococcus Sgd®e

(xi) SEQUENCE DESCRI PTION: SEQ'ID NO 96:
9 . (2)I NFORVATION FOR SEQ'ID NGO 97:

(A) LENGTH: 30 bases

STRANDEDNESS: Si ngl e

DNA (genom c) -

(i) SHEENCEPEHARMIER: STeit

(D)
(ii)

(xi)

TTGAATTTAA

AAAAGGGAAT
ACATTTTGGT
TTTGAAGATC
TATAGGAAGA

- GTGCAAACCA

ATGGGTTGGG
GGACATTGAA
TGCCTGGGGT
GTCACAAAGA
ATTTATAAGA
TACAATGGTG
ATAATAAATG
TGACACTTGA

(2) INFORMATION FOR SEQ ID NO: 176:

(1)
(A)

- {(B)
(C)

(D)

(B) TYPE: Nucl ei c(@ki (STRANDEDNE.

: FIRWIBEDNESS:  Si ngl e

TOPOLOGY : L:.near

ACAATGACCA
CGGAATCTTC
GGGGGAATAT
AAGTCTTATA
TPTTGTTCAA
TCGGATGGAT
AGAAGTATAT
ATTGGAAATG
GAAAATTGGG

ATGTTGCTCC

AAAAGGTTTT
GAATTTAGAT
GAGATATCGA

MOLECULE TYPE:-DNA_

TGGACCTGAT
AATTTATAAA

TCTTATTATG

TCATTATGAA
TTGGTCCCGG
GGATCAACAT
GCCTTCCTTA
ATGTATGGAT
GACGGGGCAA
CTATTCTATT
CTGATGGAGT
ATGAAAATTA
AATGCTGAAG

SEQUENCE CHARACTERISTICS:

(9

CGITTTTACC CTTACCTTTT CGTACTACC
(i) SEQUENCE CHARACTERI STI CS:

(B) TYPE: Nucleic acid
(D) TODO_G,?{?]U near
(vi) ORI G NAL SOURCE:
saprophyti cugi) SEQUENEEUENOEACEERISTICSN. SEQ. 1 D NO 97:
GTAGTACGAA AAGGTANGCGALENGTH: 660 base pairs 30

(ii) MOLECU-E TYPE:
(A) ORGANI SM St aphyl ococcus
- TCAGGCAGAG
(2) 1 NFCRI\/ATI ON FOR SEQ I D

(A) LENGTH: 26 bases

SEQUENCE DESCRIPTION: SEQ ID NO: 175:

CCCGAAAATA
ACCTACTATA
ATAGTAAGCG
GTGATTGGAG

AACAACATTT

ATCCTTTTCA
AAAGATCTTC
AGGTAGAGAT
TCATTGCTGC
GTCGGTGGAA
TATCGAAGAA
TTAATGAAAA

AGAAAAAGAA

LENGTH: 1569 base pairs
TYPE: Nucleic acid
STRANDEDNESS: Double

TOPOLOGY:

Linear

(ii) MOLECULE TYPE: DNA

(xi)

ATGAAAATAA
TTTATTGTTG
GTTTAATTGG
TATAAAAAAA
TGAACTTATT
AAGTAACACG
. CTATTAGCAG

TGTTAGAGGG
AACATAAATC
TAAAAATGGA
TTGTGCCTGA

CCTCAATTGA

AAACTATATT

ACTTAATATA
GCCTAAAGAT
AGTGGAAAAA
AGAAGGTATT
AGCTCATAGA
CGGCAAGCGC

SEQUENCE DESCRIPTION! SEQ ID NO: 176:

AAACATTATG
TTATCAGAAT
CAACGTTACT
GTAAAACAAT
ATCAACTAAA
TTGATAAAAA

TTTTACCGAT

ACGAACGAAA
AGGAGAATCC
ATAAGTTGAT
ATTATGAATG
TCTATTCAGG

CCTTGAAAGG

GTAACCATTA
AGAAGCTGTT
ATCCCTTAAA
TGGTTAGCTT

TCTTCCCTTC

AACTTCTAGA

TTCAAGATCG
GATCGTATTG
TCACATATTA
TTTCACATTG
AGTGGTGGTG
TCCAGAACTG
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(vi) ORI G NAL SOURCE: . (A

~(i1i1) MOLECULE TYPE: DNA (genom c)
(xi) SEQUENCE DESCRI PTI ON: SEQ

ORGANI SM St aphyl ococcus saprophyti cus

I D NO 98: é;gTTTTACC CTTACCTTTT CGWAC; .
2) | NFOERRED FOR SEQ I D NGO 99: (1) SEQUEN

EA% LENGTH: 28 bases (B) TYPE: Nucleic acid WM%Z
PCT/ CA95/ 00528 STRANDEDNESS: Si ngl e (D TOPOLOGY:
Li near (ii) MOLECULE TYPE: DNA ( m c) (vi) ORI A NAL SOURCE:

(A) ORGANI SM St aphyl ococcus saprogfzy cus (xi) SEQJENCE DESCRI PTI ON:
SEQ I D NO 99: ATCGATCATC ACATTCCATT TGITTTTA

(2) | NFORPGARSASORASIPANBARD, ATTGGCATGG( AGCATTLENCEACKSRACERR SJd¢-S:

28

AN b Gééch aaamrracaT

GAGGGAAGAA
AAAAGAATTA
AAGAAAAGAA
CAACGAGCAA
AAAAGGAGCA
CTGTAAAATC
AGAAACGAAC
AAAAAATAGA
GACGGGTATT
ATGGCAATTA
AATTGTGCAT
GTTATTTTAG
GAAAATGTTC
TCTAGCTAGA
TCTTAAGTGG
AGTGAAGTTA
GGAAGCTATA
TAATCTTTGT
ATAATGACAA
ACAATTTAAA
AACTTTTACT
GAACCTTCGG
AAGAAATTTG

(2) INFORMATION FOR SEQ ID NO:

TAACTGAATA
GAAAGACATC
ACGATTGGAA
CTAAAAAACC
AAGCCATACT
TCTAGAAACC
TTCCTCCACT
ACTATAATAC

GTGGAAAGCA

TCGGATCTAA
GGGAATCCTG
CCAAAAAATA
AATCTTCTTC
ATGCATTTTT
TGGAGAGCGA
ATACGTTGGT
GAGGCGTTTG
ATCTCACGAT
TTGATAATAA
CAAGCTGAAA
TGAGACAAAA
AAGAATTAGA
GATAAATAA

AACTTGTGTA
TAAGGGGAAT
GAGAAGAATT
AAAGCTATAA

- GAAAAACTTA

TTGCAGGTAA
AGACTAGAAA
TAAAATGGAT
GTGGTGAAGA
AAAAGTTTTA
TGGTACAGGA
GTATTTCATT
GATACATTAG

'ACAACAAAAT

TTAGAGATGA
GTTAAAGTAG
ACTAGATGAA
AATCTTTGTT
CGTAAATTTA
AGAAATAAAA
AGCCAACAAG
ATTACAGAAG
ACAAGAGTTT

(i) SEQUENCE CHARACTERISTICS:
LENGTH: 1467 base pairs

(A)
(B)
(C)
(D)

TYPE:

Nucleic acid

STRANDEDNESS: Double

TOPOLOGY :

Linear

(ii) MOLECULE TYPE: DNA

177:

CTACTATATG
TATAGTAACT

AGAATATGAA

ATATAAAAGA
AGTTTATCTG
GCAAAAGAAG
AACTTGAAAG
TTAGTGAACT
TGTCTCGGGT

GTATTCGCGG

AAGACAACGT
ATCGCCATCT
AATTAGATAA
GAAACTCTTA
TGTTTATAAA
CACTAACTAA
CCAACAAACT
AAAGGAATAT

‘TCGAAAAAGT

ATATTTGATG
GAATATTAAA
TACTCAGTCG
CAAAACTTAA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 177:

ATGGAACAAT ATACAATTAA ATTTAACCAA ATCAATCATA
TTTACGATCA CTTAACATCG ATCATCTTTA TGCTTACCAA TTTGAAAAAA 100

SUBSTITUTE SHEET
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(B) TYPE: Nucleic acid (C) STRANDEDNESS: Single (D)
TOPOLOGY: Li near (i1) MOLECULE TYPE: DNA (genom c) (vi) ORI A NAL
SOURCE: (A) ORGANI SM St aphyl ococcus saprophyticus (xi)
SEQUENCE DH3GS08382 ON: SEQ | D NO 100: CACCAAGITT GACACGT -
27 (2) 1 NFORMATI ON FOR SEQ I D NO 101 (i) SEQUENCE CHA

(A) .LENGTH. 30 bases (B) TYPE: Nucleic-acid (0O
STRANDEDNESS: Si ngl e (D TOPOL . Linear (ii) MOLECULE TYPE:
DNA (genoni c) (vi) ORI G NAL SOURCEA ) - (A) ORGANI SM St aphyl ococcus
sapr ophyti cus (xi) SEQUENCE DESCRI PTI SEQ ID NO 101: ATGAGTIGAAG

CGGAGT CAGEAGCRETGHICATGGGGGTAAT

' SUBSTI TUT';L'I%E@':I‘-EAAA

AATTCAATAT
CGTTAGACGG
GACAGTATGA
ATCAAATTAT
ATAAAATTGG
ACTTTAATTA
CACAATTTGG
ATTACACACA
CGTAAATATG
TAAAGCTAAA
AAAAMDAATAA
GGCACGGTTG

- AATGGAACAT

ATTTTCCACA
GCACAAAATC
ACGATTCCAA
GTGTAGGTAA
ATTGATTGTT
TGAAGACATG
ATTCATCAGA
GAAGCACTTG

. ATTATCGTTA

ATGAACCAAC
TTTATGAATA
GTTTGTTAAA
TTCATGATAT

AAACAAAACC
TTTGAACAGC
TAGTTTAATG
GTGGTGGTGA
AGTCCGATAT
TAAAGATTAT
TAGTAAGTCA
GATATACAAG
GTATCAAAAT
AACAGTATAT
CGAAATCAAG
AAGTATAGCA
AGAAGGCTGC
TTGGAAGAAG
AAATAAAATT
TAACATTGGT
ATACCATATG
GACAACTTTA
CTCCTAAAGT
CGTGACGTTT
ATCATTCAGT
AGCGTTCTTG
GCAGTATTAT

‘TAATTTTTTA

AATATCCTGG
CATGTATCAG
AACTTAA

GGTACTGGTA
AGAATCTGGA
TTAACATGGA
AGTGAACTCC
ARAAGCAAAA
TACTTTTAGA
CTGAATAATA
CGATAGAGCA
AAGATGGCAC
CAATATGAAC
AAGTGAAAAA
CGCAACAAAT

CCAGATCGTT

TCARAAACAA
TTGAAAAACC
TATGATATCC
TAAAGGAAGT
GCAAAAATAT
CTTGAAGCTA
GCAAATGGCA
CATTATTGCA
AGAGCTATTT
TAATGTTTTG
TTTCAACGAA
GATATTAAAA
AATCATTTTG
ATAAAAAATG

AABCCACATT
ACAGTTGAAA
TGTGGAAAAT
ATATACCTAT
TATAAATTAC
TGAACCTACA
TTTTAAAATA
CTTATAGACC
AATAAGAGTG
AAGAACAGTT
CAAAGATTGT
GGCACAAGCA
TAAGTGCATC
GCTAAGCATA
ACAAAGTTAT
ATAATAATTA
CAAARACTGC
AGCGCTCGTA
TTTACCACCA
TACTATCGTC
ATATTTAATG

TAAATAACTT

AGTGGTGGGG
AGCGAATATG
CATTAGAAGC
TTTACATCAC
GGAATTAACA

ACTAAATATG
CGAATGGCGA
GATTTTAACA
GCATACAACC
GTAATGTCAT
AATCACTTGG
TTACTATGGT
AAATTGCTGA
TTTAAAGGTA
AGAACAACAA
CCCAAGCCAG
TCATCAAAAC
AAAAGAAAAA
TTGAAAAAAG
CATGAATTCA
TCCAATCATT
TAACACAAGT
GGTGCAAATG
AATAGAGGGA
AACTTGCTTA
GATGAAACGG
GGGTTTAAAT
AAAGAACGAA
TTAATTTTGG
ATTAGAAATG
ATGATACAAG
GGACAATCTA
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WO 96/ 08582 | PCT/ CA95/ 00528

(2) I NFORVATI ON FOR SEQ I D NGO 102: (i) SEQUENCE CHARACTERI STI Cs:
(A E@%M bases (B) TYPE: Nucleic acid (O
STRAN i ngl e (D) TOPOLOGY: Linear - (ii)pifickoshdsag YPE:
- DNA {geneni-e)—wi)—OERI G NAL SCURCE: (A)° ORGANI SM
St aphyl. ococcus sapr pt&yt I cus (xi) SEQJENCE DESCRI PTION: SEQ I D NO 102:
CGCTCE GG e AATCG 25
(2) I NFO QID NG 103: »(ﬂ ) EQJENCE CHARACTERI STI Cs:

A) LE i it - (B) TYPE: Nucleic aC| d : S .
STRANDEDNESS: Si ngl e (D) TOPOGEXIMS n I\/D_ECULE TYPE
DNA ( genoni c) (vi) ORI G NAL SOURCE: MII,F“HHMIH"I)CCUS
sapr ophyti cus (xi) SEQUENCE DESCRI PTI ON; SEQ I D

What is claimed is:
1. A method using probes (fragments aqd/or _ol:.gonucleotides)'
5 and/or amplification primers which are specific, ubiquitous
and sensitive for determining the presence and/or amount of
hucleic acids from bacterial species selected from the group
consisting of Escherichia coli, Kl_;iebs_.iella © pneumoniae,
Pseudomonas aeruginosa, Proteus mii"ebilis,' Streptococcus
10 pneumoniae, Staphylococcus aureus,. Staphylococcus ep:.dermz.dls, .
Enterococcus faecalis, Staphylococcus saprophyticus,
Streptococcus pyogenes, Haemophilus _J.nfluenzae .and Moraxella
catarrhalis in a any sample suspected of containing said
bacterial nucleic acid, wherein said b_acterial nucleic acid or
15 variant or part thereof comprises a '-selected_target region
hybridizable with said probes or primers; said method
comprisi_ng' the steps of contacting said. sample with said
probes or primers and detecting the presence 'and/oi' amount of
hybridized-probe_s and/or amplified products as an indication
20 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 an'tplific'ation
primers which are universal and sensitive for determining the

25 presence and/or amount of nucleic ac:n.ds from any bacter;a from
any sample suspected of containing sa:.d ‘bacterial nucleic
acid, wherein said bacterial nucleic a_.c:Ld or variant or part

. thereof comprises a selected target region hybridizable with
said probes or primers; said method comprising the steps of

30 contacting said sample with said probes or primers and
detecting the presence and/or amount of hybridized probes
‘and/or amplified products as an indicat_i.on of the presence

and/or amunt of said any bacteria.

35 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
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CTGGTTAGCT TGACTCTIAA——GAA¥€¥?G$€-‘—”' 30

(2)|NFCRN%T|CN FOR Sﬁ%gSEeH%k (I) SECUENCE CHARACTERI STI Cs:

(A) LENGTH; ses i Nucleic acid (O

STRANDEDN uumn O_OGY Linear  (ii) .NPEHCAPSOOSIOE:

DNA (genom c) (VI ) (A) ORGANI'SM—Staphyltocoecus—

saprophyti cus (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 104:
TCACTGTACG TAATGAGCGA rrso (2)1 NFCRM ’ ,m
NO  105: (i) SEQUENCE CHARACTER sTI e (A

(B)-. TYPE: Nucleic acid WO 96/ 08582
PCT/ CA95/ 00528etermining the QreFedOENESS: &noght of nuclelid) ab@Ad Eom

Li near (1 L MOLEE S fE UKy LOEARE Chene selected from the group

consisting of blarem, Blarop, Blaghy. aadB, aacCl, aacC2,

aacC3, aacA4, mecA, vanA, vanH, vanX, satA, aacA-aphD, vat,

'5 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

10 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.

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

5. The method of any one of claims 1, 2 and 3 which is
20 . 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
25 the group consisting of: |
a) polymerase chain reaction (PCR),
b) ligase chain reaction,
¢c) nucleic acid@ sequence-based ampllfzcatlon,
d) self-sustained sequence replication,
30 . @) strand displacement amplification,
f) branched DNA signal amplification,
. g) nested PCR, and .
h) multiplex PCR.

35 7. The method of claim 6 wherein said bacterial nucleic acid
is amplified by PCR.

: SUBSTITUTE SHEET  [7os seer rnseeen |

REPLACED




(vi) ORI G NAL SOUJRCE: (A) ORGANI SM Haenophi l us influenzae = (xi)
SEQUENCE DESCRI PTI ON:  SEQ | D NO 105: GCGICAGAAA AAGTAGCCGA AATGAAAG

28 (2) | NFORVATI acel06: (I ) SEQJENCE CHARACTERI STI Cs.

(A) LEN&YPH/O8582 hase ,m'ﬁ l ﬂ! 'FYPE Nucl ei ¢ act d PCT/CA95/0082
STRANDEDNESS SI ngl OPOLOGY: Linear.; (ii) MOLECULE TYPE DNA
(genoni c) (A CRGANI SM Haenophi | us

influenzae (X|) SEQUENCE DESCR! PTI ON; ssgqm NG 106: AGOGGCTCTA
TCTTGTAATG ACACA 44 (2) | NFORVATI ON FOR SEQ | D
NO. 107 (i) SEQUENCE CHARACTERI STI CS: " (A) LENGTH 25 bases

" (B) TYPE: lucl emheacimdthod of(G)la$]iRAND5mﬁ%9.mS'ﬂgeePCR roa:(:(QJl)olglA is
TOPOLOGY: L| &, i) l\%ﬁGULE TYPE: enom CL (VI L
SOURCE: is8 gﬂeﬁ?ﬂ MABR Bk F'Bs°l"ﬁ'f| e prgsengEqeERcEaid
DESCRI PTI Odache@ildl Nihcléic Wrﬁ&@%’@'&r é&dhAamplification
25 cycle an annealing step of only one .second at 55°C and a
"5 denaturation step of only one secor;d_} at 95°C without any

elongation step. '

9. A method for the detec:t'ion,' identification and/or
quantification of Escherichia coli d:.rectly from a test sample

10 or from bacterial " ¢colonies, which comprises the £following ‘
steps:

a) depositing and fixing on an 1nert support or leavz.ng
in solution the bacterial DNA of the sample or of a°
substantially homogenous populat:.on of bacter:.a isolated from

15 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
ba.cter:.a to release the bacterial DNa,

20 said bacterial DNA being in a substant:.ally single
stranded form; :

- b) contacting said s:l.ngle stranded DNA w:.th a probe said
probe comprising at least one single. stranded nucleic acid
which nucleotidic sequence is selected from the group

25 consisting of SEQ ID NO:3, SEQ ID 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

30 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

35 reacting with a second reactive member present on said probe;
and

e
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WO 96/ 08582 | PCT/ CA95/ 00528
(2) | NFORMATI ON FOR sacamsmeet\msmaaze laced (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 25 bases - Nucl ei ¢ aci di% s (C) STRANDEDNESS:
Single (i) MOLECULE TYPE: piYICAS08H C)
(vi) CRIGINAL SCURCE ! NI SM  Mor axel | a cat arrhal+s ()

SEQUENCE DESCRI PTION: SEQ I D NO 108: .GCCCCAAAAC AATGAAACAT ATGGT |
257 (2) | NFORVATI ON FOR SEQ I D NO 1009: i ) SEQUENCE CJ—iﬁ : Hul
(A) LENGTH. 25 bases ~(B) TYPE: Nucf§ik acid - ol
Single (D TOPOLOGY: Linear (i1) MOLECULE TYPE: DNA genonic)
(vi) ORI G NAL SCU ting e Mc@woqujﬂt%ﬁ 'JldSia 1dpd2)
SEQUENCE DESCRI PT:%gEI deLEE 1 BING o
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:

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

10 sequence thereof, _

2) an oligonucleotide of 12-278 nucleotides in 1length
which sequence is comprised in SEQ ID NO: 4 or a complementary
sequence thereof, . ' |

3) an oligonucleotide of 12-1596 nucleotides in length

15 which sequence is comprised in SEQ ID NO: 5or a complementary
sequence thereof, ' ' .

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

20 5) an oligonucleotide of 12-1391 nucleotides in length
which sequence is compfised 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.

25 _

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, SEQ ‘ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID

30 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

'35 ‘following steps: =~
a) treating said sample with an aqueous solution
 containing at ieast one pair of oligonucleotide primers having

SUBSTITUTE SHEET

THIS SHEET HAS BEEa
REPLACED



CTGCAGATTT TGGAATCATA TCGCC 25 (2) 1 NFORVATI ON

FOR SEQ ID NGO 110: (1) SEQUENCE CHARACTERISTICS (A) LENGTH
25 bases ('B)is sR’é?Eas lacedaci d (C) STRANDEDNESS: Single
(D) TOMDeM8SSY | nea LE TYPE: DNA ( genoni ¢)perychddgossaR! G NAL
SOURCE: (A) axel la catarrhalis (xi) SEQUENCE
DESCRI PTI ON: SEQ ID TTTGACC AEWATTTAAC GCCAT

25 (2) 1 NFORVATI ON FCR SEQ ID NO 111: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 25 bases “(B)  TYPEfS¥ici ei c aci'd

SUBSTI TUTE SHEET WO 96/08582
PCT/ CA95/ 8@528=ast 12 nucleoteSTRANDEDYESS: o‘ﬁe”lgim said priﬁhrEM%Y

Li near capable of hybridizing selectively .w_:,.th one of the two
complementary strands of Escherichi_é colJ. DNA thet contains a
target sequence, and the other of said primers being capable

5 of hybridizing with the other of said strands so as to form an
extension product which contains the target seguence as a
template, said at least one pair of pr:.mers belng 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;

10 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) detect:mg the presence -and/or amount of sazd ampl:.fled

15 target sequence as an indication of the presence and/or amount

of Escherichia coli in said test sa:nple. .

13. The method of claim 12, wherein 's_a_id at least one pair of
_ primers is selected from th_e group cons:i.:s:t"ing_ of:
20 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.

25 14. A method for the detection, identification and/or
quantification of Klebsiella pneumon:.ae d:.rectly from a test
sample or from bacterial colonies, which comprises the
followzng steps:

a) depositing and fixing on an :mert support or leaving

30 in solution the bacterial DNA of the sample or of a
substantially homogenous population of bacteria isolated from
this sample, or

inoculating said sample or said substantially homogenous
population of bacteria isolated from this sample on an inert

35 support, and lysing in situ said inoculated- sainple or isolated
bacteria to release the bacterial DNA, ——

gy SUBSTITUTE SHEET



ORGANI SM  Mor axel | a c n Re
111:
(2) | NFORMAWO@si0BSR SE

) SEQUENCE DESCRI PTI ON: SEQ I D NO

CAACGGCACC  TGAT

(ii) MOLECULE TYPE: / genom c) FSVI) ORI G NAL SOURCE: (A

(i) SEQUENCE CI-IARACTWA%SZS

(A) LENGTH: 18 bases TYPE: Nucleic acid
STRANDEDNESS: Si ngl e TOPOLOGY: Li near (i1) MOLECULE TYPE:

DNA (genoni c)

catarrhalis
GTACCTTG
NO 113: (1) S RI RS " A) a

(B TYoE Nuct el et adte¥ds ol (hadna  ing olsubbbeltiat i, 28801
TOPOLOGY: Li nmrandqdiﬁomECULE TYPE: DNA (genom c) (vi) ORI G NAL
SOURCE:

DESCRI PTI ON: SEQ I D NO 113:

17

5
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(vi) CRIGNAL SOURCE: (A) ORGANI SM Moraxel | a
(xi) SEQUENCE DESCR PTI on/&¥H 1D NO 112: GGCACCTGAT
18 (2) | NFORMATI ON FOR SEQ I D

)Wﬂl%%&é@@@%&d DNAX i tBEQUENIBe, said
probe comprising at least one 31ngle stranded nucleic acid
which nucleotidic sequence is selected from the group
consisting of SEQ ID NO:8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID
NO: 11, a sequence complementary thereof, a part thereof and a
variant thereof, which specifically and ubiquitously anneals
with strains or representatives of Klebsiella 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

¢) 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 pbneumoniae 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 complementa.ry
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, o ' '

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

4) an oligonuél_eotide of 12-730 nucleotides in length
which sequence is 'éomprised in SEQ ID NO: 11 or a
complementary sequence thereof, and
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WD 96/ 08582
PCT/ CA95/ 00528

CHARACT, . Thi gl)eet ed 25 pases (B) TYPE: Nucleic acid
(© ST S: SI , ) TODO_%Y Li near ( p&,cm,g&#* E TYPE:
DNA (-genomi c) (VI (A ‘ORGANI-SM—Moraxe :
catarrhalis (xi) SEQJENCE DESCRl PTl ON. SEQ ID NO 114:  TTACAACCTG

%CC?%AGT C?uT)CA SEQUENCE CHARACTER ST/@ (2 '(T\)F Of“éﬂm IMBEM ,H",

(B) TYPE: Nucleic acid . (C) STRANDEDNESS: Single
TOPOLOGY: Linearariafts) tHaFédF F whdRh B%c(mmampg and(Vhiu&BE_@L,Néliy

SCIJRCE anneaﬁA) w%ﬁANEg'Malw a)é.%ld a e%traersrehatat:.ves of Klebsiella
pneumoniae.

FO? SEQ I D NO 114 (i) SEQUENCE

S 16. The method of claim 15, where:.n the probe for detecting
nucleic acid sequences from Klebs:.ella pneumoruae is selected
from the group cons:.st:.ng of SEQ ID NO: 57 SEQ ID NO: 58, SEQ
ID NO: 58, SEQ ID NO: 6(_) SEQ ID NO: 53 ' SEQ ID NO: 64, SEQ ID
NO: 65, SEQ ID NO: 66, SEQ 1ID NO_::l'69 and a se;quence

10 complementary thereof. - _ _ ‘
17. A method for detecting the prese;lce and/or amount ef
Klebsiella pneumoniae in a test sample which comprises the
following steps:

15 a) treating sa:.d ~sample w:.th an aqueous solut:.on
containing at least one pair of ol:.gonucleot:.de primers having
at least 12 niucleotides in length, - one of said pr:.mers being
capable of hybridizing select:wely w:.th one of ‘the two
complenentary strands of Klebsiella pneu_mon:.a_e DNA that

20 contains a target sequence, and the 'ot:her .of said primers
being capable of hybridizing with the other of said strands so
as to form an extension product which contains the terget
sequence as a template, said at least one pair of primers
being chosen from within one of the following sequences: SEQ

25 ID No: 8, SEQ ID NO: 9, SEQ ID NO: 10, and SEQ ID NoO: 11;

b) synthesizing an extension 'prodtict of each of said
primers which extension products contain :.the target sequence,
and amplifying said target sequence, if any, to a detectable
level; and : '

30 - ¢) detecting the presence and/or amount of said amplified
target sequence as an indication of the presence and/or amount
 of Klebsiella pneumoniae in sa,ﬁi.d test _san\ple.

18. The method of claim 17, wherein eeid'at least one pair of
35 primers is selected from the group consisting of:
a) SEQ ID NO: 61 and SEQ ID NO: 62,
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(xi) SEQUENCE DESCRHPHON—SEQ TD NGO~ 115: GTACAAACAA GCCGTCAGCG ACTTA
25 (2) 1 NFORMATI ON lgi]s% '%‘Rai m@ 1&&6 (1) SEQJENCE CHARACTERI STI CS:

(A) LENGTH 23 base
T
(vi) ORI G NAL SOURCE

Nucl eic acid; (C) STRANDEDNESS:
(ii) MOLECULE TYPE PeAé OReEIsC)
NIl SM Moraxella catarrhalis (xi)

SECUENCE DESCRI PTI ON:. SEQ I D NO: 116:. CAATCTGCGI GIGIGCGITC ACT
(2) | NFORMATI ON FOR SEQ ID N[) 117: 1£VF(]) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 26 bases (B) -~ TYPE:

ic acid

SUBSTI TUTE SHEET VIO 96/ 08582 |
PCT/ CA95/ 00528 ) ggg 1p Mo: $IRARREDBESSiD WawW!186, and
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d) SEQ ID NO: 137 and SE_Q 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 isolated from
this sample, or

jnoculating 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, SEQ ID NO: 14, SEQ
ID NO 15, a'sequence complementary 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. .
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(D) TOPOLOGY: Liﬁeou \i i) MOLECOLE TYPE: DNA (genoni c) (vi) ORI G NAL

SCOURCE: Mapiaxg! | a catarrhalis (xi) SEQUENCE
DESCRI PT1 ON: SEQ I ACTTTGT CAGCTTTAGC CATTCA
26  (2YREUIBer EﬁmlHﬂﬂ HIHI 118: (i) . SEQUENCE (RIRRASHBS28T| CS:

- (A) LENGTH 24 base YPE: Nucl eic acid (C) STRANDEDNESS:
Si ngl e (D) TOPOLOGY: Linear (i1) MOLECULE TYPE: DNA (genom c)
(vi) ORI G NAL SOURCE: (A - },% Mor axella catarrhalis (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NO 118: TTTGAGC - TTTTTATTTT TTGA
24  (2) | NFORVATI ON FOR SEQ I D NGO 1109: (i) ;SEQUENCE CHARACTERI STI CS:

(A) LENGTI20 22 2basetshod as defBhedYRE dNaimit9acwiherein saidl)probe is
oA (genom et fiom shg grok SRR HEIns bEE - L) P T
catarrhalis = 1)xi anSEAIETROESCRIGE | ok 1@5-@253 nacleogides in length
wh:.ch sequence 1is comprised in S_EQ ID NO: 12 or a°
S _complementary sequence thereof, o
2) an oligonucleotide of 12- 402 nucleot:.des in length
which sequence is comprised in SEQ ID NO: 13 or a
complementary sequence thereof, f o
3) an oligonucleotide of 12- 157 nucleot:.des in length
10 which sequence is comprised in SEQ ID NO: 14 or a ‘
complementary sequence thereof, _ _ -
4) an ollgonucleot:.de of 12-1348 nucleot:.des in length
which sequence 1is comprised 1n.SEQ ID NO: 15 or a
complementary ‘sequence thereof, and ' .
15 variants thereof which spec1f1ca.11y and ub:.qu:.tously

‘anneal with strains and representatives. of Proteus mirabilis.

21. The method of claim 20, wherein the probe for detecting
nuc1e1c acid sequences from Proteus m.zrab:.hs is selected from

20 the group consisting of SEQ ID NO: 70, SEQ ID NO: 71, SEQ ID
NO: 7_2, SEQ ID 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. o

25 22. A method for detecting the presence and/or amount of
Proteus mirabilis in a test sample which comprises the
following steps: o
) a) treating said sample w:.th an aqueous solution
containing at 1east: one pair of ol:.gonucleqtlde primers having

30 at least 12 nucleotides in length, __ohe of said primers being
capable of hybridizing ',selectively' with one of the two
.complementary strands of Proteus_mirabilis DNA that contains a
tafget sequence, and the other of said primers being capable
of hybrid_iz.ing with the other of said strands so as to form an

35 extension product which contains the t_:arget' sequenCe as a
template, said at least one pair of primers being chosen from
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CCCTGACGEC TTGITTGTAT CA 22
PCT/ CA95/ 00528 (ZMMWEQNREﬁQ@EQ ID NO 120: (i) SEQUENCE

CHARACTERI STI Cs: bases . .- (B) TYPE: Nucleic
aci d WO! EWRANDj
MOLECULE TYPE: DNA (gen | G NAL SOURCE

(D) TOPOLOGY: PETRA9%00528 (1 1)
St rept ococcus pneunoni ae (xi) SEQUENCE DESCRI PTI

Igﬂ?gﬁﬁn g\IGAICZ:TO? SEQ |[A)TI|8.C 121 (i lsBouence CHARACTil!II!IJ “MI““ "IIl " l“l
(A)- LENGTH: 25 bases (B) TYPE: Nucleic acid

STRANDEDNESS: w@hﬂ@ﬂEOne of thd)follRIHI Cedidiftds: éEQ)Iﬂﬁﬁdiliéi-@ﬁﬁfln
DNA (genom ) no: 19, sBY FVNo. ST Eha sk 1D No: 15; | |
‘b) synthesizing an extension product of each of saiad
primers which extension products contain the target sequence,
S5 and amplifying said'target sequence, if any, to a detectable
level; and

¢) 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.

10
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.
15 _ ) ‘
24. A method for the detection, identification and/or
quantification of Staphylococcus saprophyticus directly from a
test sample or from bacterial colonies, which comprises the
follow1ng steps:
'20 a) dep051t1ng and fzx;ng on an inert support or leaving in

solution the bacterial DNA of the sample or of a substantially
homogenous population of bacteria isolated from this sample,
or '

inoculating said sample or said substantially homogenous

25 population of bacteria isolated from this sample'on an inert
support, and lysing in si;u'said inoculated sample or isolated
bacteria to release the bacterial DNA,

" said bacterial DNA being in a substantially single
stranded form; : .

30 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 segquence complementary thereof, a part thereof

35 and a variant thereof, which specifically and ubiquitously
anneals ﬁith strains or representatives of Staphylococcus
saprophyticus, under conditipns such that the nu

SUBSTITUTE SHEET




(A) ORGANI SM Streptococcus pneunoni ae (xi) SEQUENCE DESCRI PTION: SEQ ID
NO 121: CGATGICTTG ATTGAGCAGG GITAT 25

(2) | NFORVATI ON FOR laced () SEQUENCE CHARACTER! STICS:
(A) LEN¥O96/0882hases I PE: Nucleic atid %&&ﬂ
'STRANDEDNESS: Si ngl e OLOGY: Linear. i (ii) 4528 v pE

DNA (genomi c) (XI) SEQJENCE DESCRI PTI ON: SEQ I D NO 122: ATCCCACCTT

AGGCGCCTGG WO 96/ 08582
(2)INFCRNATICN FOR SEQ | D NO 123 i@EQUENCE CHARACTERISTICS
(A) LENGTH: 31 bases. (B) TYPE: Nucleic acid

[S)mAE\'SEEyES%aﬁ Ngt8be can se&QLcIOEQyOﬁ%rEhE‘%@ w1t:h( Q:Lciv%‘a %‘ér:.a YF])DI%TA,
whereby a hybridization complex is formed said complex being

detected by labelllng means, the label being present on said
probe or the label being present on+a first reactive member of
5 said labelling means, said first reactlve member reacting with
a second reactive member present on sazd probe; and
c) detecting the presence or théfintensity of said label
on said inert support or in‘said'solﬁfion as an indication of
the presence and/or amount of Staphyiccoccus saprophyticus in
10 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.nuc1eotides in length

15 which sequence is comprised in iSEQ 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, '

20 - 3) an oligonucleotide of 12-1451nuc1eotides in length
which Séquence is comprised in SEQ ID NO: 23 or a
complementary sequence thereof, : |

4) an oligonucleotide of 12-265 nucleotides .in 1length
which sequence is comprised in SEQ ID NO: 24 or a
25 complementary sequence thereof, and
variants thereof which specifically and ubiquitously
.anneal with strains and representatives of Staphylococcus
- saprophyticus. ' '

30 26. The method of claim 25, wherein. the probe for detecting
nucleic acid sequences from Staphylcccccus saprophyticus is
'selected from the group consisting of SEQ ID NO: 96, SEQ ID
NO: 97, SEQ ID NO: 100, SEQ ID NO: 101, SEQ ID NO: 102, SEQ ID
NO: 103, SEQ ID NO: 104 and a sequence complementary thereof.

35 '

THIS SHEET HAS BEEN
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(xi) SEQUENCE DESCRIPTTON. SEQ TD NO 123: ACGICAAGIC ATCATGGCCC

TTACGAGTAG G

This Sheet Has Been |ace@2) | NFORVATI ON FOR SEQ I D NGO 124:
(i) SEQUENCE CHARACTERI mlml . (A) LENGTH: 25. bases (B)
TYPE: Nuc DNESS: Single:: T oGy
Li near Wa [ ; E%_ECUL enoni c) (xi) SEQU 0%“1 ON:

SEQ ID NO 124: GIGTGACGEG CGGIGTGTAC  AAGCC

() LENGTH 28 bases D( o vee gl oo TR ALY LA

STRANDEDNESS: Si ngl e (D TOPOL
DNA (9enom ©) o O4) nSERUENE PEORRBTARY 59 LRN00ck i RETIRRARN o0

(S&aﬁﬁ@&lﬁcﬂw&ﬂnﬁﬂm in a testAjampNSTwhid) dampsises
(B) TYPE: Nucl

CTCCAATCCG
NG 126:

i near (ii) MOLEEULE ™PE: *

C) STRANDEDNESS: Single (D)

C
TOPOLOGY: Li negf taCl](°“‘”)““T\/t5_t|§ 'E TYPE: DNA (genonic) (xi) SEQUENCE
DESCRI PTION: SEQ | RINOtxesting said sample with an aqueous solution

5
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_population of bacteria isolated from_ thi ampl7;en—an_&§§£EN
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- containing 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"séquence, and the other of said primers
being capable of hybridizing with the other of said strands so
as to fOrm an extension product which c¢ontains 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 21, SEQ ID NO: 22, SEQ ID NO: 23, and SEQ ID NO: 24;

b) synthesizing an extension product of each of sald
ptimers 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
targeﬁ sequence as an indication of the presence and/or amount
of Staphylococéus saprophyticus in said test sample.

28. The method of claim 27 , wherein said at least one pa.ir 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 @etection,- identification and/or

quantification of Moraxella catarrhalis directly from a test
sample or from bacterial colonies, which comprises the
following steps: ' '

a) déposit_ing and fixing on an inert support or leaving
in solution the bacterial DNA of the sample or of a
substantially homogenous population of bacteria isolated from
this sample, or '

inoculating said sample or said substant:.ally homogenous

Lac ]



GGAGGAAGGT GGGGATGACG 20
SUBSTI TUTE SHEET \WO-96/-08582
PCT/ CAJS] 00528 hls 128 . (2) | NFORVATI ON FCR SEQ

| D NO MOQ96/08582 (| ERI STICS:. - = (A)PWWO bases
(B) TYPE: Nucleic a TRANDEDNESS S ngl e
TYPE: DNA (genom Cc) (xi) SEQUENCE

TOPOLOGY: Li near
DESCRI PTION: SEQ I D NO. 127: ATGGTGT%(DGGGCGGIGTG ,mm,lMlel
20 (2)I NFORVATION FOR SEQ ID NO 128: (i) SEQUENCE
(A) LENGTH: 32 bases (B) TYPE: Nucleic acid
STRANDEDNESSsusp88ts and lysitd) zﬁ@ﬁﬁxgal&'iﬁ‘@éulatéd 'Qa.nWeEgr"-Est Bted
DNA (genom Cl?:acter:.a to release the bacterial DNA..

said bacterial DNA being in- a substantlally single

stranded form; .

s - b) ‘contacting sa1d single stranded DNA with a probe, -said
probe comprising at least one sxngle stranded nucleic acid
which nucleotldlc sequence 1is s.e]:ected from the group
consisting of SEQ ID NO: 28, SEQ 'ID NO: 29, a sequence
complementary thereof, a part thereof ~and a variant thereof

10 which specifically and ub:l.qu:l.tously anneals with strains or‘
representatives of Moraxella catarrhal:.s, under conditions
such that the nuclelc acid of ‘said probe can selectively
hybridize with said bacterial DNA, _,'whereby a hybridization
complex is formed, said complex belng detected by labelling

15 me_ahs, the label being present on sald probe or the 1label
being present on a first reactive member of said labelling
means, said first reactive member react:.ng with a second
reactive member present on said probe, and

c) detecting the presence or the ‘intensity of said label

20 on said inert support or in said sol‘i.ltio'n 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
25 selected from the group consisting of: | '
1) an oligori_ucleotide of 12-526 nucleotides in length
_which sequence is comprised in SEQ ID NO: 28 or a
complementary sequence thereof, o
2) an oligonucleotide of 12- 466 nucleotldes in length
30 which sequence 1is comprised in _S_EQ ID NO: 29 or a
complementary sequence thereof, and | |
variants thereof which specifically and ubiquitously
anneal with strains and represent_atives of Moraxella
catarrhalis.
35 : _
31. The method of claim 30, wherein the probe for detecting
nucleic ac:.d sequences from Moraxella catarrhal:.s is selected _
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(xi) SEQUENCE DESCRI_EIJ,_OXL_SEQ_LD_NQ_128 CCCTATACAT CACCTTGCGG

TTTAGCAGAG AG (2) | NFORVATI ON FOR SEQ I D NO 129:

(i) SEQUENCE CHARACTEﬁP as: Been Replaced( A) LENGTH: 28:bases (B)

TYPE: Nuc WO 86/08582 DNESS: Single PCRICADSIEREGY:

Li near (1) NCLECUL nom c) (xi) SEQUENCE DESCRrPTION—

SEQ I D NO 129: GGGGEGEGACCA TCCTCCAAGG CTAAATAC

A =< [ 1] 1]

from the group consisting of SEQ ID 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

10 containing 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

15 being capable of hybridizing with the other of said strands so
as to form an extension product which contains the target
sequence é.s 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; '

20 b) synthesizing an extension product of each of said
primers which extension products contain the target sequence,
-and ampl:.fy:.ng said target sequence, if any, to a detectable
level; and

c) detecting the presence and/or amount of said ampli‘fie'd

25 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: '
30 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: 12_!.9.

34. A method for the detection, identification and/or
35 quantification of Pseudomonas aeruginosa directly from a test
sample or from bacterial colonies, which comprises the
follow:.ng steps: ' '
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(2) I NFORVATI ON FOR SEQ I D NGO 130: | (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 32 bases (B—FYPE Nucleic acid (O

STRAN . Si ngl & CPOLOGY: Linear . (ii) MOLECULE TYPE
DNA (gelnion:’E'cafﬁﬁ (xi Exﬁ PTION: SEQ I'D'NO ~13BCT/CASEIHAETTT
|

CGTGITTGCA GAGTGCT 32 ) | NFORVATI ON FOR SEQ I D
NO 131 (i) SE B STI CS: . 7T (A) {LENGTH: 20 bases

(B) TYPE: Nucleic acid (C) STRAN NESS: - S|ngle (D)

TOPOLOGY: Li near (ii) MOLECULE-TYPE: (genoni c) (vi) ORI G NAL
SOURCE: (A) ORGANI SM Escherichia coli (xi) SEQUENCE . .
DESCRI PTI ON:  SEQ -BD Nbpq%qtmvma#\s@ngc;mwwmrt support or leaving
20 (2) | NFORNAY| QTR SBQ tReNbadserial Ona S%QJEN@E ERAT G a

(A) LENGTH: 2 : Nuc] el ¢ aci-d
STRANDEDNESS® %gﬁ‘?atlally h°'é“t§emmu ‘EFh%ar°f bﬁqt)em@l_mlatmagrom
DNA (genomi c)this sample, or - L _

5 inoculating said sample or sald substantlally homogenous
population of bacteria isolated from thls sample on an inert
support, and 1y51ng in situ said- 1noculated sample or isolated
bacteria to release the bacterial DNA, _ _

said bacterial DNA being 1n a substant1ally single

10 stranded form; B I ‘
b) contacting said single stranded DNA with a probe, said
probe comprising at least one single stranded nucleie.acid
which nucleotidic sequence is SeieCted from the group
~ consisting of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID No: 18, SEQ

15 ID NO: 19, SEQ ID NO: 20, a sequence complementary thereof, a
part thereof and a varlant thereof, ‘which speclflcally and
ubiquitously anneals with strains or representatives of
Pseudomonas aeruginosa, under conditioas such that the nucleic
acid of said probe can selectively' hybridize with said

20 Dbacterial DNA, whereby a hybridization complex is formed, said
complex being detected by 1abe111ng means, the label being
present on said probe or the label. belng present on a first

- reactive member of said labellzng means, said first reactive
member reacting with a second react1ve member present on said

25 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 Pseudemonas_aeruginosa in said
test sample. |

30 : Co :

35. A method as defined in claim 34, wherein said probe is
selected from the group consisting oﬁ;ﬂ _
1) an oligonucleotide of 12-2167 nucleotides in length
which sequence is comprised in SEQ ID NO: 16 or a
35 complementary sequence thereof, S
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(vi) ORI G NAL SOURCE: (A) ORGANI SM Escherichia coli (xi)
SEQUENCE DESCRI PTION: SEQ TD NO 1327 —ATTTCTGGIT TGGTCATACA

20 _ This SHMBET B b0k dEET VI0;96/ 08582

PCT/ CA95/ 0N¥P#5/08582 (2) 7 SEQ ID NO 133: .

CHARACTERI STI CS: ’ bases ' (B) T PE:

(C) STRANDEDNESS: Si ngl OLOGY: Li near (i) I\/[J_ECULE TYPE

mrabitren () omanaesares g g () e sy IO

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

3) an oligonucleotide of 12-3451 nucleotides in length

5 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, ' '

10 S) an oligonucleotide of 12-2760 nucleotides in length
which sequence \is corﬁprised in SEQ ID NO: 20 or a
complementary sequence thereof, and '

variants thereof which specifically and ubiquitously
anneal with strains and representatives of Pseudomonas

1S aeruginosa.

36. The method of claim 35, whei:ein the probe for detecting

nucleic acid 'sequehces' from Pseudomonas aeruginosa is selected

from the group consisting of SEQ ID NO: 87, SEQ ID NO: 88, SEQ

20 ID NO: 89, SEQ ID NO: 90, SEQ ID NO: 91, SEQ ID NO: 92, SEQ ID

' NO: 93, SEQ ID NO: 94, SEQ ID NO: 95 and a sequence
complementary thereof. :

37. A method for detecting the presence and/or amount of
25 Pseudomonas aeruginosa in a test sample which comprises the
following steps: '

a) treating said sample with an ‘agqueous solution
containing at least one pair of oligonucleotide primers having
at least 12 nucleotides in “length, one of said primers being

30 capable of hybridizing selectively with one of the two
complementary strands of Pseudomonas aeruginosa DNA that
conta:.ns a target sequence, and the other of said primers
be:.ng capable of hybridizing with the other of said strands so
as to form an extension product which contains the target

35 sequence as a template, said at least one pair of primers
being chosen from within one of the following sequences: SEQ

SUBSTITUTE SHEET | %ius™




(xi) SEQUENCE DESCRI PTION: SEQ ID NO 133: CGGGAGICAG TGAAATCATC

20 (2) 1 NFORVATI ON FOR SEQ | D NO 134: (i) SEQUENCE CHARACTERI STI CS
(A) LENGTH 20 bases (B) TYPE: Nucleic aC| d (O
STRANMWONEBESS2 Si N gThis Sheet Has Been( K3pladedPOLOGY: Li near: (1 i pCIYCAS<IdsEs TYPE'
DNA (genomi c) (v RCE: (A)

mrabilis (xi) S _ PTI ON: SEQ ID N.' 134

CACACCTCTT Agﬂ (2) 1 NmeEml B
NO 135: (i) SEQUENCE CHARACTERI ST ' --‘ (A L

(B) TYPE: Nucleic acid (C) STRANDEDNESS: Singl e

TOPOLOGY: LiTmed¥0: 16(iSBQ MR BN HTLYREQ B0 NQerddni §FQ ID l@Or)lma NREQ
SOURCE: [ggA) cﬁgGANI SM Kl ebsiella pneunoniae - (xi) SEQUENCE
DESCRIPTION S I& 135:, GCAGCGTGGT GICGITCA

18 (2) | NFORVATI &N Ferntpesizing aneextensiqn BE@EREEO@MER@ST#@
(A) LENGTH: gb8ihaseswhich extension products contain the target sequence,

5 and amplifying .said target sequence, "_i_'f any, to a detectable
level; and L
c) detecting the presence and/or amount of sa1d amplified
target sequence as an indication of the presence and/or amount
of Pseudomonas aeruginosa in said test: samp_le.
10 q
38. The method of claim 37, wherein said at least one pair of
primers is selected from the group cons:.st1ng of:
a) SEQ ID NO: 83 and SEQ ID NO: 84 and
b) SEQ ID NO: 85 and SEQ ID NO: 86

15 _
39. A method for the detection, ‘identification and/or
quantification of Staphylococcus epide_rmidis_ directly from a
test sample or from bacterial _colonie:s, which comprises the
following steps: _

20 a) depositing and fixing on an inert snpport or leaving

in solution the bacterial DNA of the sample or of a
substantially homogenous population of bacter:.a 1solated from
this sample, or

inoculating said sample or said substantially homogenous

‘25 popula\:;on of bacteria isolated from th:.s sample on an inert
support, and lysing in situ said 1noculated sample or isolated
bacteria to release the bacter1a1 DNA,

‘ said bacterial DNA being in a substantially s:Lngle
stranded form; : _

30 b) contacting said single stranded DNA with a probe, said
lprobe comprising at least one s:.ngle 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

35 ubigquitously anneals with strains or representatives of
Staphylococcus ep:.derm:.d.ts, under cond:.tlons such that the
nucleic acid of said probe can selectlvelﬁ_hybrldlze with said
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(B) TYPE: Nucleic acid wo 96/ 08582

PCT/ CA95/ 00528 — 131 (O

STRANDEDNESS: Si ngl € 1y:c sheet Hiié Blen R Y: Linear .. /(ii) MOLECULE TYPE:

DNA (ge_nonmmw_)m (A) ORGAN smpﬁ,gm,@gisa
pneunoni ae (xi) SEQ ON: SEQ I D NO 136: AGCTGGCAA

GGCTGGTC 18 (2) 1 NFORVATI ON FCR SEQID
NO - 137: (i) SEQUENCE CHARACTERI STI CS (A) LENGTH: 20 bases

(B) TYPE: Nucleic acid (O STRANDEd\lﬁﬁs Si ngl e (D)

TOROLOGY: Li near (i1) MOLECULE TYPE: DNA (genom c) (vi) ORI G NAL
SOURCE: bé&te%l\bﬂ/l whebsheld chybridizatden cofwlexSEQUEbERed, said

E)ESCRI PTI ON: SE%l E‘gx 3}, eing AQJWYT&%%% 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
5 member reacting with a second reactive member present on said
probe; and o _
¢) detecting the presénce 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 epidermidis in
10 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 comprised in

15 SEQ ID NO: 36 and variants thereof which specifically and
ubiquitously anneal with strains and representatives of
Staphylococcus epidermidis.

41. A method for detecting the presence and/or amount of
20 sStaphylococcus epidermidis in a test sample which comprises
the following steps: ' -

a) treating said sample with an aqueous solution

containing at least one pair of oligonucleotide primers having

~at léast 12 nucleotides in length, one of said primers being

25 capable of hybridizing selectively with one of the two

complementary strands of Staphylococcus epidermidis 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

' 30  sequence as a template, 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,

35 and amplifying'said target sequence, if any, to a detectable

- ™ SUBSTITUTE SHEET (i
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(2) I NFORVATI ON FOR SEQ I D NO 138: (i) SEQUENCE CHARACTERI STI CS

(A) LENGTH 20 bases — — (By TYPE: Nucleic acid (O
STRAND%IESS S nqlhg Sheet Has Been Rblack@POLOGY: Linear - (ii) MOLECULE TYPE:
DNA (g RCE: - (A’ ORGAWCSWCAdSioesesi €l | a
Rgg;ggg*gﬁ (X|) | PTI ON: SEQ. I56N0=‘138 TATCCGECAGE
spstinre oer o voseiossez pae (N MTH AN IIIP

c) detectlng ‘the presence and/or: amount of said amplified
target sequence as an indication of the presence and/or amount
of Staphylococcus epidermidis in sa:.d test sample

5 42. The method of claim .41, Wherein sa:.d 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

10 43. a .method- for the detection, identification and/or
quentification 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

15 in solution the bacterial DNA of - the sample or of a
substantially homogenous population of bacteria isolated from
this sample, or '

inoculating said sample or said substantially homogenous
population of bacteria isolated from this sample on an inert

20 support, and lysing in situ said 1noculated sample or isolated
bacteria to release the bacterial DNA,

said bacterial DNA bezng in e substant;ally single
stranded form; - _ .
b) contact:.ng said s:.ngle stranded DNA w:.th a probe, said

25 probe comprising at least one s1ngle stranded nucleic acid
which nucleotidic sequence is. selected from the group
cons1st1ng of SEQ- ID NO: 37, a sequence complementary thereof,
a part thereof and a variant thereof, which speczflcally and
.ublqultously ‘anneals with strains or representatives of

30 Staphylococcus aureus, under conditions such that the nucleic
acid of said prcbe can sele_ctively'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 be:.ng present on a first

35 reactive member of said labelling means, said first reactive

member reacting with a second reactive member present on said

© gUBSTITUTE SHEET E:j



(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 25 bases (B)

TYPE: Nucl eic acid: —(C)y—STRANDEDNESS: Si ngl e (D) TOPOLOGY: .

Li near (i) MOLECU P m c) (vi) «ORl G NAL SOURCE:

(A ORGANmslmhyl ;r}ﬁséﬁ)é (3t BB e eus (xi) SEQJENCEP%,%@EOTJZQ\I
SEQ I D NGO 139: WI AA CAATC

(2) | NFORVATI ON FO? SE (i) SEQJENCE CHARACTERI STI CS:

(A) LENGTH. 25 bases | (B) TYPE: Nucleic acid uluuu" IIII
STRANDEDNESS: Si ngl e (D) TOPOLOGY{ 74 near (i )

DNA" (genomi c) (vi) ORI G NAL SOURCE: (A) ORGANI SM St aphyl ococcus

sapr.ophyti cus (Xic) m&mlﬂémcém | h\NAn s ity T AP T1abel
AGAATGGAGC AACTG NFORVAT

No 14T (9P SmAdNASTaRRReRS 7 i sara S81rioNpl A BRAERROR of
(B) TYPE NUC'tQieS PEéslence and(6r SHMAMIERNESStaghygbeoccus aymPus in said
TOPOLOGY: Li near e s(ai_“i\glel\{[lECULE TYPE: DNA (genom c)

5 _

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 comprised in

SEQ ID NO: 37 and variants thereof which 'specifically and

10 ubiquitousiy anneal with strains and representatives of
Staphylococcus aureus. o

45. A method for detecting the presence and/or amount of
Staphylococcus aureus in a test sample which comprises the

15 following steps: .

a) treating said sample with an aqueous solution
containingl at least oﬁe pair of oligonucleotide primers having
at ieast 12 nucleotides in length, one of said primers being
capable of hybridizing selectively with one of the two

20 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 .ﬁair of primers

25 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

30 1level; and ' _

c) detecting the presence and/or amount of sa:.d amplified
target seguence as an indication of the presence and/or amount
of Staphylococcus aureus in said test sample.

35 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, p——
| | 1S SHEET HAS BEEN
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(vi) ORI G NAL SOURCE: (A) ORGANI SM Streptococcus pyogenes (xi)
SEQUENCE DESCRIP$F€N——SE€;+LL$KL_;41 TGAAAATTCT: TGTAACAGGC

20 (2) | NFORMATI 142: (i) SEQUENCE CHARACTERI STI CS:
A) LENSres/0ssse bg% ShictTiaceen

drYPE: Nucl d 8582
il |1 M g e
STRANDEDNESS: Si ng TOPOLOGY: Li near (ii) MOLECULE TYPE:

DNA (genom c) (vi) ORI A NAL SOURCE: (A) ORGANI SM St rept ococcus
pyogenes (xi) SEQUENCE DESCRI PTI ON: | D NO 142: GGCCACCAGC
TTGCCCAATA (2) | NFORVATI ON FOR SEQ I D,

NO 143:

(1) bSEQERNED ROIAREGTERRSTEED: 1D NO 151(A)adeF-NG_T H: 20 bases

(B) TYPE Nucleig aghl 1p no: 159 a ERQEE)EE\'%S g:pgl ©

47. A method for the detection,: 1dent1f1catlon and/or
quantification of Haemophilus 1nf1uenzae directly from a test
sample or from bacterial colonies, which comprises the

_ following steps:

10

15

20

25

30

35

a) depositing and fixing on an inert support or leaving
in solution the bacterial DNA of the sample or of a
substantially'homogehous population of bacteria isolated from
this sample, or | _ L

inoculating said sample or said substantially homogenous
popdlation of bacteria isclated from this sample on an inert
support, and lysing in situ said inoculated sample or isolated
®acteria to release the bacterial DNa,

said bacterial DNA belng in a substantlally single
stranded form;

b) contacting said single stranded DNA w1th a probe, sa1d

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 therecf, a part thereof and a variant
thereof, which specifically and ubiquitously anneals with
strains or representatives of Haemophilus influehzae, 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 1label being present on a first reactive nember 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 Haemophilus znfluenzae in said
test sample.
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(D TOPOLOGY: Linear (i) MOLECULE TYPE: DNA (genom c) (vi) ORI G NAL

SOURCE:

(A) ORGANI SM _Streptococcus pyogenes . (xi) SEQUENCE

DESCRI PTI C]\l SEQ I D NO  143: ATATTTTCTT TATGAGGGTIG .

(2)1 tIBas\BBen& ced (i) SEQUEN CE CHA Td4&S:
(A) LENGTH 20 bases - © Nucleic acid : g >
STRANDEDNESS: - Si ngI e OGY Li near (ii) MOLECULE TYPE:

DNA (genom c)

pyogenes (xi) SEQJENCE DESCRI PTI O\I SEQ

AAAGT TGCCA

(A) ORGANI SM Streptococcus
AB 144: ATCCTTAAAT

SUBSTI TUTE SHEEd8. A method as defined in cla:.m 47, wherein said probe is

10

15

20

25

30

35

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, 5

2) an oligonucleotide of 12-1598 nucleotides in length

_which sequence is comprised in SEQ ID NO: 26 or é

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 Haemophilus

influenzae.

49. The method of claim 48, wherein the probe for detecting
nucleic acid sequences from Haemophilus influenzae 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
containing 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
peing 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 SEQ ID NO: 27;

b) synthesiiing an extension product of each of said
primers which extension products contain the target sequence,

* c L M S *
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WD 96/ 08582 PCT/ CA95/ 00528
(2) | NFORVATI ON FOR_SEQ I D NO 145: (i) SEQUENCE CHARACTERI STI CS

A) LE basks Sheet Has Be IBYRE: Nucl d C) STRANDEDNESS:
g. )ng| eWU""g’i Hm, "ﬁ?’\ﬁ (IUIC) e:vco_gguuz TYPE: pd(a‘;&)éummn c)

(vi) ORI G NAL SCU CRGANISM StaphyL@Coccus epi dermidis _
(xi) SEQUENCE DESCRI PTION: SEQ | AAAAAGT ' TGECGAACCT TTTCA
25  (2) I NFORVATI ON FOR SEQ I'D NO 146 hﬁtté(l) SECUENCE CHARACTERI STI CS:
(A LENGTH. 25 bases (B) TYPE: ic acid: . (C). STRANDEDNESS:
Single 43 TOPOLOGY: Ljnear (ii) MOLECULE TYPE: DNA (genonmic)
(vi) ORI G NAR c%mif_lfymg saidrargesnssauescaphyl boantustepadderrieditable
(xi) SEQUENGRVRESCRIRRTI ON: SEQ ID NO 146: CAAAAGAGCG TGGAGAAMAG TATCA
25

c) detectlng the presence and/or amount of said amplified
target sequence as an indication of the presence and/or amount
5 of Haemophilus influenzae in said test sample

51. The method of claim 50, wherein'séid at least one pair of
primers comprises the following palr SEQ ID NO: 154 and SEQ

ID NO: 155.

10 _ _
52. A method for the detection, 1dent1f1cat10n and/or
quantification of Streptococcus pneumonzae dlrectly from a
test sample or from bacterial colonles, which comprises the
following steps: : _ _

15 " 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 isolated from
this sample, or _ ' f |

inoculating said sample or said substantially homogenous

20 population of bacteria isolated from this sample on an inert
support, and lysing in situ said inoculated semple or isolated
bacteria to release the bacterial DNA, _ )

said bacter1a1 DNA bezng' in a substantzally single
stranded form; _ _

25 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 Ib NO: 34, SEQ
ID NO: 35, a sequence complementary.thereqf, a part thereof

30 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

35 detected by labelling means, the label being present on said
probe or the label being present on a flrst reactlve member of
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(2) I NFORVATI ON FOR SEQ ID NGO  147: (1) SEQUENCE CHARACTERI STI CS

(A) LENGTH. 30 bases - (B) TYPE: Nucleic acid (O

STRANDEDNESS: i ngl e This Shect ek BYen REPOROGY:  Li near . (i1) MOLECULE TYPE

DNA (genodwgmmmﬂ§V|) Ul I (A) CRGANI SM PCX/@AY8/008250CCUS
epidermidis  (xi) SEQ BT ON SEQ 1D NO 147  FEFEFFFTAA-
TTTCATCTTC AATTCCATAG 30 (2) 1 NFORVAT

NO:~ 148: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTI-ﬂiiﬂiﬁmimlmi " ||||
(B) TYPE: Nucleic acid Vo 96/ 0858241 1T

PCT CA95/ 00528 (C) STRANDEDNESS: Singl e (D) TOPOLOGY:

Li near (ii) seiéClebel¥bag mﬁppegeﬁehdcflrst(veycc;wqam@mqulxugytlng 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

5 the presence and/or amount of Streptococcus'pneumoniae in said
test sample. |

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

10 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

15 complementary sequence thereof,

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

4) an oligonucleotide of 12-4500 nucleotides in length

20 which sequence is comprised in SEQ " ID NO: 35 or a
complementary sequence thereof, and

variants thereof which. spec;flcally and ubiquitously
.anneal with strains and representatives of Streptococcus

bneumoniae.
25 » _
54. The method of claim 53, wherein the probe for detecting
nucleic acid 'sequences from Streptococcus pneumoniae is
selected from the group'consisting of SEQ ID NO: 120, SEQ ID
. NO: 121 and a sequence complementary thereof.
30

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

35 containing at least one pair of oligonucleotide primers héving

at least 12 nucleotides in length, one of said primers being

capable of hybridizing selectively with one of the two
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(A) ORGANI SM St aphyl ococcus epidermdis (xi) SEQUENCE DESCRI PTI ON: SEQ
| D NO 148: AAACACAATT ACAGICTGGT TATCCATATC 30
(2) INFORVATI ON FOR SEQ I D NO 149: - (i) SEQUENCE CHARACTERI STI CS:

(A) LENVSE6/08582 |, Jhis Sheet Has Been RB)Iac&/PE:  Nucl ei C aci d
STRANDEDNESS:  Si ngu TCPOLOGY:  Linear | (i) PapERyoms o
. DNA (genomi c) (Mi (A) CRGANI SM St aphyl ococcus

e esd ) SRS CESHPH O TR %00 ﬁlﬂﬁlﬁﬂﬂlﬁﬂlﬂﬂﬂ Wil o

NO  150: (i) SEQUENCE CHARACTERI STI CS: " (A) LENGFH “30" bases
(B) TYPE: Naompilemethry strands) é{RAHBEBNESSccﬁswgbﬁeumomae G

that
TOPOLOGY: Lj om ORI G NAL
e R TG e o ] e
DESCRI PTI o\be$eq |q§p|a®1e1 YREAAGPENGGWiCHT e T AT Ber CAF ASETd GBtrands so
30 as to form an extension product which contains the target

5 sequence as a template, said at least one pair. of primers
being chosen from within one of the followinhg 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 eequence,.

10 and amplifying said target sequence, if any, to a detectable ‘
1evel and Lo

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.

15
' 56. The method of claim 55, wherein sdid 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

20 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

25 following steps: , _

“a) 'depositin_g ‘and fixing on an inert support or leaving
in solution the bacterial DNA of the sample or of a
. substantially homogenous population of bacteria isolated from
this sa.inple, or : _

30 . 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

35 stranded form; _

b) contacting said-single stranded DNA with a probe, said
probe comprising at least one single ‘stranded nucleic -aeid—

- SuU BSTlTUTE SHEET e §:§E&g§§ BEEN
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136 (2) | NFORMATI O\J_EGR—SEQA—B—NG——IST (i) SEQJENCE CHARACTERI STI CS:
(A) LENGTH. 30 bases o RUEE.4 Nucl ei ¢ acid . (O

STRANDEDNPRO:96/08882 | o This Sheet Has ReenREREG -y | oy (| i) MPESChSsNRE. DNA
(genomi c¢) (vi) ORI - (A) ORGANI SM Staphytococets

aur eus (xi) SEQUENCE SEQ I D NO 151: ATATTT

o a——EEREI LT

(B)* TYPE: Nucleic acid (C) STRANDEDNESS: Single
TOPOLOGY: Lineeltich (nurlEotEQEcE FeREenin (Jgﬁan@mJ@cted(\ﬁr)olelméxlAlgrOUP

DESCR FT1 O 5%‘&5% hekiro)ngt! SERRRIN, enctde ¥R IRTT@#@%QJEN%“”“
30 complementary thereof, a part thereof and a variant thereof,
which specifically and ubiquitously anneals with strains or
5 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
10 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
15 the presence and/or amount of Streptococcus pyogenes in said

test sample. '

58. A method as defined in claim 57, wherein said probe is
selected from the group consisting of:

20 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
25 complementary sequence thereof, and
"variants thereof which specifically and ubiquitously
anneal with strains and representatives of Streptococcus.
pyogenes.

30 59. A method for detecting the presence and/or amount of
Streptococcﬁs pyogenes in a test sample which comprises the
following steps: _ |

a) treating said sample with an aqueous solution
containing at least one pair of oligonucleotide primers having

35 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
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(2) I NFORVATI ON FOR SEQ I D NGO 153: (1) SEQUENCE CHARACTERI STI CS
(A) LENGTH. 30 bases _(B) TYPE: Nucleic acid : (O
STRANDEDNESS: Slngle She (E» TCPCLCEN Li near (ii) MOLECULE TYPE

DNA (g@HB

CGTAATGAGA TTTCAGTA

(A). ORGANICINA9s/00528

St aphyl ococcus aure , ' ‘ENCE DESCRIPTrCN ' SE

FOR SEQ I D NO 154

25 bases

PCT/ CA95/ 00528 C) STRANDEDNESS: Singl e - - (D). TOPOLOGY:

. Li near

10

15

20

30

35

(FPRERBNSCIA ELRVPLL [(IQIYPSRNi @pd the “other of saxd primers
being capable of hybridizing with the’ other of sald strands so

as to form an. extension product whlch contalns the target
sequence as a template, said at 1east one pair of primers
being chosen from within one of the fo;low1ng 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 sald ampllfled

.target sequence as an indication of the presence and/or amount

of Streptococcus'pyogenes in said testusample,

60. - The method of claim 59, wherein said at least'oue pair of
primers is selected from the group cons1st1ng 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,;ridentification and/or
quantification of Enterococcus faecalis directly from a test
sample or from bacterial colonies, '_which_ comprises the
follow;ng steps: : '

a) deposztzng and fixing on an 1nert support or leaving
in solution the bacterial DNA of the sample or of a
substantially homogenous population of bacteria isolated from

_this sample, or

inoculating sa1d sample or said substantlally homogenous

'populatzon 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) contactlng said single stranded DNA with a probe, said
probe comprising at least one 51ngle.stranded nucleic acid
which nucleotidic sequence is seiected from the group
consisting of SEQ ID NO: 1, SEQ ID N:O{ 2, a segquence

C?Tf?¢«3——i53*——*—-——~
T e opgrcrem s TN
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(vi) ORI G NAL SOURCE: (A) ORGANI SM Haerpphi | us infl uenzae (xi)
SEQUENCE DESCRI PTI ONm—SEQ 1TD NO 1547 TTTAACGATC CTTTTACTCC TTTTG |

25 (2) | NFORVATI ON FQR:«SEQ iR b0 - (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTWO3§/08882 cs |S Had o %d Nucl ei c-acidi Pe@ ST
STRANDEDNESS:  Si ngl e .cllllu“ m OLCGY: Linear . (ii) MICHEEHoe.
DNﬁ (genom ¢) (vi) : (A) ORGANI SM Haenophi | us
i nfluenzae (xi) SEQUENCE DESCRI PTI ON: SE@4 D NO 155: ACT _
TAAAGAGGTT AAAAT %Egg '1 25 (2)I NFO?I\/ATMM' ﬂllwllﬂl l“‘
NO - 156: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH *20 ‘bades" * °
(T ga O‘_régs: ltpcl %ﬁ,pq@(ﬂgncar Ethéa?ql_ﬁé,;?'\%ﬁgﬂf$ﬁer$bﬂ!9laﬁd ‘a _variafrg) Nﬁereof,

. I heal , 1 . en C Vi),
SOURCE Srigh (FRAKE ERFSLEY o Bk SRR et dpneatd |t SR Stirans or
DESCRI PTI ON: Sk@plde s¥nitdtives AGET EHEALoCOEEESClidecalis, under conditions
20 '

such that the nucleic acid of said probe can selectively
5 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
10 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. ' '
15 _
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
20 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 Enterococcus
25 faecalis. '

63. A method for detecting the presence and/or amount of
. Enterococcus faecalis in a test’ sample which comprises the
following steps: _

30 | a) treating said sample with an aqueous solution
containing 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

35 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
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SUBSTI TUTE SHEET WD 96/ 08582
PCT/ CA95/ 00528 (2) | NFORVATI ON FOR SEQ I D NO 157: (i) SEQUENCE
CHARACTER! STI CS: (A) LENGTH 20 bases (B) TYPE: Nucleic

acid WO 96/08582) (D) TOPOLOG¥FeTICADSBes28s (i)
MOLECULE TYPE DNA - |) CRIGINAL SOURCE: *-———%45—{}E¥%#SNL—
St rept ococcus pneun EQUENCE DESCRI PTI ON: SE

GCTGAGGATT TGITCTTCTT

(2_) | NFORVATI ON FOR SEQ I D NO 158. : (IJ}&SEQJENCE CHARA?@IBE',LHE "I'I " ""

sequence as a template, said at 1east one pair of primers

being chosen from within one of the followzng sequences: SEQ
ID NO: 1 and SEQ ID NO: 2;
b) synthesizing an extension product of each of said
5 primers which extension products contaln the target sequence,
and amplifying said target sequence, 1f any, to a detectable
.~ level; and :'5 | '
c) detecting the presence and/or Sﬁount of said amplified
target sequehce as an indication of the:presence and/or amount-
10 of Enterococcus faecalis in said test 'gample. ‘

64. The method of claim 63, wherein said at least one pai;-of
primers is selected_from the group conéisting of:
a) SEQ ID NO: 38 and SEQ ID NO: 39, and
15 _ b) SEQ ID NO: 40 and SEQ ID NO: 41.

65. A method for the detection of thé presence and/or amount
of any bacterial species directly from a test sample or from
bacterlal colonies, which comprlses the following steps:

20 a) depositing and fixing on an 1nert support or 1eav1ng
in solution the bacterial DNA of the sample or of a
substantially homogenous population og_bacter1a isolated from
this saﬁple,'or ' :

inoculéting said sample or said substantially homogenous

25 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 substantlally single
stranded form; :

30 - b) contacting said single stranded DNA with a universal

| probe which sequence is selected from the group consisting of
SEQ ID NO: 122, - SEQ ID NO: 123, SEQ ID NO 124, SEQ ID NO:
125, SEQ ID NO: 128, SEQ ID NO: 129, SEQ ID NO: 130 and a
sequence complementary thereof, under_conditions such that the

35 nucleic acid of said probe can selectively hybridize with said
bacterial DNA, whereby a hybridization compléx_is formed, said
complex being detected by labelling means, the label being

SUBSTITUTE SHEET
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(A) LENGTH: 20 bases (B) TYPE: Nucleic acid (O

STRANDEDNESS: Si ngl e (D) -TORPALOGY: Linear (ii) MOLECULE TYPE:

DNA (genoqha% QVI) CRIGINAL,SCURCE ' (A) ..ORGANI SM St reptococcus
pneuroni a WO 2§48ss2 S a5d  SEQ ID NO 158:  GAGCHABEGos2s
TATGATTGTA 20 (2) | NF

| D NO 159: (i) SE Rl STI CS:

(B) - TYPE: Nucl eic acid (O STRANBEI\ﬁ SS: Singl e Mﬂul LE"" "lll " llll
TOPOLOGY: Li near (i) MOLECULE TYPE: enom c) (vi)

SOURCE: . (A) ORGANI SM Streptococcus pneunoni ae (xi) SEQUEN

DESCRI PTI ON:  SE@e¢s$emO on58aidATCPPRCORT tHheT TI3He) Tbeing present on a first

20 (i) SEQENGR, SRR ERb B Tha®a labellanA%ehﬁgGTgafgagE??? reactive

(B) TYPE: Nucleic acid
member reacting with a second reactive member present on said

probe; and

5 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 species in
said test sample.

10 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 agqueous solution
cdntaining a pair of universal primers which sequence is

15 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 targ‘ét sequence, and the other of said
pPrimers being capable of hybridizing with the other of said

20 strands so as to form an extension product which.contains the
target sequence as a template; .

b) synthesizing an extension product of each of sa:.d
primers which extension products contain the target sequence,
and amplifying said target sequence, if any, i:o a detectable

25 1level; 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.

30 67. A method for evaluating a bacterial resistance to B-lactam
antibiotics ihediated by the bacterial antibiotic resistance
gene blagenym (TEM-1) directly from a test sample or from
bacterial coionies, which comprises the following steps:
| a) depositing and fixing on an inert support or leaving

35 in solution the bacterial DNA of the sample or of a
substantialiy homogenous population of bacteria isolated from

this samplglthBSTlTUTE SH EET
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139 (C) STRANDEDNESS: Singl e (D) TOPOLOGY: Li near (ii)
NU.ECULI;VJ% (genom c) (vi) ORI G NAL SOURCE: (A) ORGAN SM
- el | Tlgs Sheet eefSE | DESCRI PTI ON:  SEQ | Bo¥eaokdgs
GCTCAAATCA GGGTCAGC o

FOR SEQ ID NO 161:

CHARACTERIST[CSf LENGTH
861 base pairs . uclel (O ST ""ﬂ
Doubl e (D) TCPCLOGY Llnear NCLECULE TYPE:

' SEQUENCE DESCRI PTI ON: _|SEQ I D NO_ 161: ATGAGTATTC AACATTTCCG TGT
ATTCCCTTTT TTGCGErpgylating TeaidTeerpdeT PrTEEEE mmmﬁMOus

GTAAAAGATG mm@@ T A 0
AGCGGTAAGA %%%‘Tl%%%gw%eecocc GAAGAACGT Q%AT E25‘0;% %e‘l 3

AAAGTTCTGC FRRBYEECGRRECTXPTRTCENCETEFTEA EBBC
CGCCGCATAC BAEEAETTACRoCAATEASE TEh80BacBd¥ I ATA CACCAGTCAC AGAAAAGCAT

ACTGOGCEA 400 AETHACTIATEACHIOCRTE PREERCAM AokeEPAAS i T Fraleo
CACAACATGG eceAndaflGFopmETCGCCTT GATCGITGGG AACCGGAGCT 500 GAATGAAGCC

ATACCAAACG ACGA TE8 %g%%ﬂ&&@! G b Pl d P R T TS Msas

CTATTAACTG GCEAA GCT 600
probe comprising at least one s:Lngle stranded nucle:Lc acid

which nucleotidic sequence is selected from the group
10. consisting of SEQ ID NO: 161, a sequence complementary ‘ :
thereof, a part thereof and a. variant thereof, which

specifically anneals with said bacter1a1 antlblotlc re51stance
gene coding for a B-lactamase, under condltlons such that the
nucleic acid of said probe can selectively hybridize with said
15 Dbacterial DNA, whereby a hybridization complex is formed, said
complex being detected by labelling means,.ﬁhe label being
present on said probe or ﬁhe label being present on a first
reactive member of said labelling means, said first reactive
member'reacting.with'a.second reactive ﬁember present on said
20 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 P-lactam antibiotics medlated by the
bacter1a1 antibiotic resistance gene TEM-l.

68. A method as defined in claimlG?, wherein said probe
_comprises an oligonucleotide of at least 12 nucleotides in
~ length which hybridizes to SEQ ID NO: 161. '

30 69. A method for evaluating a bacterial resistance to f-lactam

. antibiotics mediated by the bacterial antibiotic resistance

gene biatem (TEM-1) in a test sample which comprises the
following steps: _ o |

'a) treating said sample with _anl aqueous solution

35 containing at least one pair of oligonucieotide primers having

at least 12 nucleotides in length, one of'said primers being

- capable - of hybridizing selecti?ely w:_i,th one of the two

: URSTITUTE SHEET | S5is ™
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TCCCGGCAAC AATTAATAGA CTGGATGGAG GCGGATAAAG TTGCAGGACC 650 ACTTCTGCGC
TCGECCCTTC CGECTGECTG GITTATTGCT GATAAATCTG 700 GAGCCGGTGA GCGTGEGTCT
CGCGGTATCA TTGCAGCACT "GGGGCCAGAT 750 GGTAAGCCCT CCCGILATCGT AGTTATCTAC

ACGACGGGGA WY SHOBSERAC 180 8 TAT.CEAT R BAAATAGAC AGATCGCTGA ChEARTISRSas ...

TCACTGATTA 850 AGCATT
(2) LNFORVATI ON FOR SEWIMQEEU“I (i) SEQUENCE CHARACTERI STI CS:
SUBSTI TUTE SHEET : (A)l lmm mmﬂ Ml “ l“l

PCT/ CA95/ 00528 A85 140

basé pairs (B) TYPE Nucleic acid (C) STRANDEDNESS: “Dolibl &

(D) TOPOLOGY: Lidcwmplementayy Mtiahli& d¥PeaiBN\Bacteribl Sh@QiblNotic resistance
DESCRI PTION: SEQ I D NO. .162: . ATGILT T A AGTTAAAAAT CATTA TTATTGCTGA
CATTAACGEC 50 T RRTRTSTE RACHEFCF SCAGEAFEsFASEgyence,

GTGCGCCTGT GCAAGYT CAhECRARRBAAGE mTﬁm#ﬂ@ﬁﬁiGcmmmﬁrldlzlng

TGTCTTATOS ToCACRTOAA GBI T® 250 AFOOCT AR TROBMaEE THATT A etension

GGGOGGTGTT GRAATREENG: B 0dh kbhr Cromrtanin s THHSM A tT ASGAETIRGA SFARAGEERAAte, said

AAGATTTGGT 350 TASTIAREET SX&EPANECo AAHAMEEST LEXH i ELe A T ERERA LG QD 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,

10 and amplifying said target sequence, if any, to a detectable

level; and . .

c) detecting the presence and/or amount 6f said amplified

target sequence as an indication of a bacterial resistance to

B- lactam antibiotics mediated by the bacterial antibiotic

15 resistance gene TEM-1,

70. ' A method for evaluating a bacterial resistance to B-lactam
antibiotics mediated by the bacterial antibiotic resistance
gene blayop (ROB-1) directly from a test sample or from
20 Dbacterial 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 isolated from
this sample, or '
25 inoculating said sémple 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
30 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
cohsiéting of SEQ ID NO: 162, a ‘sequence complementary
35 thereof, a part thereof and a variant thereof . which
specifically anneals with said bacterial antibiotic resistance

_ gene coding for a B-lactamase, under conditio at_the
T T SUBSTITUTE SHEET |y mevee |




CCCAATTATG TGAAGCAGCC GIGCGGTTTA GCGACAACAG CGCGACCAAT 450 TTGCTGCTCA
AAGAATTGGEG TGECGT C GTATTTTGCG 500 ACAATTAGGEC GATAACGTAA-
CCCATA TCCECTA ATCAAGCCAA ACCCAACGAT ATTCGTGATA

CGAGTA SORBSICANA A RSAAET TAAATGOGTA TTTW
CCGAATCGCA 650 HHATT GGTTGGACAA TAA _ “AT 700
TGATTCGOGC TGCTACGO HIGEMIMAGTGTACGA TAAAAGOGGEG 750 GOGGGTAAAT

ATGGTGTACG CAATGATATT GOGGTGGT 1C GCATA 800 TCGCAAACCﬂmnW
CAATCATGAG TACGCAATTT ACCGAAGAAG 850 TCAA CAATAAATT ,l " m,
CAGCAAAGCA AGTATTTCAT 900 ACTTTACAGC TCAACTAA

918 (2) | NFoRARIONawER SHEQsEdANDrotes can seae)ctSE@wEl\EfbﬁaRé@TEﬂﬁé&%

A) LENGTH: | d,
AR et 22 rb:ﬁar > whersby S ety Sottpex L EoTped i
DNA (xi) C8 SERZR e@@edaEW| bakellisy: meWIECGTING AlABeICWEINty

TATTATCTCC ﬁGEEQ@C% Gsad 80P bed O XCRULTAKRG % %T Gétr'-
GCAAATT G EcRrcrst
GC@ f§6° ive ,men&ereocg sa%ué ?%G?EQSHEEFS: said \f3 1387 0858 ive

141 member reacting with a second reactive member present on said
probe; and L
c) detecting the presence or the intensity of said label
| on said inert support or in said solution .as an indication of
10 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
15 length which hybr:.d:.zes to SEQ ID NO: 162

72. A method for evaluating a bacterial resistance to B-lactam

antibiotics mediated by the bacte_rial antibiotic resistance

gene blayop (ROB-1) in a test sample which comprises the
- 20 fol'low:i;ng' steps: .

a) treating said sample with é.n agqueous solution
containing at least one pair of oligonudleotide primers having
at least 12 nucleot:.des in length, one of said primers being
capable of hybridizing selectively with one of the two

25 complementary strands of said bacterial antibiotic resistance
gene coding for a f-lactamase that con_ta:.ns 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

30 at least one pair of primers being c_hosen from within the
sequence' define:d 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

35 1level; and _ . |

c) detecting the presence and/or amount. of said amplified
target sequence as an indication of a bacterial resistance to
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CGCACGCTGA CCGCCTGECG CGCCGATGAA CGCTTTCCCA TGATGAGCAC 200 CTTTAAAGTA
GIGCTCTGCG GCGCAGTGCT GGCGCAEEGTG GATGCCGGTG 250 ACGAACAGCT GGAGCGAAAG
ATCCACTATC GfIl(IJV?EA‘TCTGEWGEAC’BGO“TACTCGCCGG TCAGCGAAAA ACACCTTGCC

Y OGHS 3 : 6 . TTA CCATGAGCGA p -'
3 COCGCAGGAT TGACTGCCTT T

ATGGGOGACA ACGTCACCCG| (RTTHARIAN THGGAAACGG AACTGAATGA 500 GGLEETTOCC
GGCGACGOCC GOGACACCAC! TR , T 50 aeaccetece caqiilil “I" "II' " ||||
CTGACCAGOC AGCGTCTCAG (000GTTCG 600 CARGBAAGS TECTGRAGTG Tl

GATCGGGTCG CCGGACCGIT 650 GATCCGCTCC GTGCTGOCGG CGGECTGGTT TATCGCCGAT

AAGACCGGAG 7008 ETactancom tiereticsc reditest chyccdhrechrat sad@iraansdbiztic

AAAGCAGAGC GCAIL@IQ@En@@T dAd Gler CCGATACCC CGGCGAGCAT 800 GGCCGAGCGA
AATCAGCAAA TCGCCGGCEA GECG CTGTACGAGC 850 ACTGGCAACG CTAA '

864 (2) | NFORMATI ON FCR SEQ | D NO 164: (1) SEQUENCE- CHARACTERI STI CS:
(A) LENGTH: 5343basn fpathéd for- evifhaﬂﬁﬁ&ialﬂaduan&aacrdSLStance(€3 B lactam

T Wlliovisy dH S S A

ATTGATACAC AAAQERETABL EECRRAT W@Gﬁ?@e@mr from
GGGCTGEECG AT

GAOGTTTOOC. 150 TCEERARAEE? WW%%W 200
CGTCATGGAG GAGTTGGAET Arpositdny Aodsdicning IR GARFr 5 §UPREY FGRETGeaving

%&%%TG TGGH! Ggﬁe%ﬁx_fr\.(cﬁ%mé\ KA ARD ?@AWWWQ of a
GATCATCTOO GAT PHBRFPR UG A PRRSSaR S RRBPASEA SBOR T BHAE A PRlaRAd from
GCACATAGAG 450 tHIET AGBIE, TOBCATGCAC CTCACTCGGG GOGGAAAAGG TTGAGGTCTT 500
EEE?gEEFFE LEFAfggC@%o%ﬁ}AI9@?8&§%8?%5$ﬁ%&:ﬂ§qggﬁq}§u£§¥gnéf9ffnggﬁggélgus
population of bacteria isolated from this sample on an inert
support, and lysing in situ said inoculated sample or isolated
15 Dbacteria to release the bacterial DNA,
said bacterial DNA belng in a substantially s;ngle
stranded form; _
b) contacting said s;ngle stranded DNA with a probe, said
probe comprising at least one single stranded nucleic acid
20 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 p-lactamase, under conditions such that the
25 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 6r the label being present on a first
'reactive member of said labelling means, said first reactive
30 member reacting with a second reactive member present on said
probe,'and - '
c) detecting the presence or the 1ntenszty of said label
on said inert support or in said solution as an indication of
a bacterial resistance to f-lactam antibiotics mediated by the
35 Dbacterial antibiotic resistance gene SHV-1.

[
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WD 96/ 08582 _ _
PCT/ CA95/ 00528 (A—LENGTH: 465 base pairs (B) TYPE:
Nucl ei ¢ A DNESS Doubl e - (D) TOPOLOGY: Linear

(i) Mol RReENCE DESCRI PTI ON:  SEQp MT
ATGGGCATCA TTOGCACA GACCAAG TCAAATCCAT 50

CTTGATCTTT TCGGTCGT A0MIETAGCCACCT  100: ACTCCCAACA TCAGCCGGAC
TCOGATTACC TOGGGAACTT GCTCOGTAGT® 150 AAGAGATTCA TCGOGCTTGL TGGCTTCGAC
CAAGAAGCGG TTGTTGGCGC 200 TCTCGCGGCT TAGES TCTGC CCAGGTTTGA GCAGCCGOGT
AGTGAGATCT 250 ATATCTATGA TCTCGCAGTC TCCGGGGAGC ACCGGAGGCA GGGCATTGCC 300

ACCGCGCTCA TEAATET &t KAd\GEAT GAGE CREAAGICCELALGGITE] T Avtddile T GARQT ASrobe

canoanron TRURCTRER Fhreeiei TR drolk dusgt T2 mieleotides in

465 (2) | NForrEFrhomhich Brbridires t66SEQ ID(NQ: SERRENCE CHARACTERI STI CS:

(A) LENGTH 861 base pairs: (B) TYPE: Nucleic acid (O
Doubl e D) . TOPOLOGY: Linear:  :
STRANDE%NES§5 u A method for(e%aluatlng a bacter1a1 resistance to B lactam

antibiotics mediated by the bacter1a1 antibiotic re51stance
gene blaghy (SHV-1l) in a test samgle which comprises the
following steps: _ '“ﬁ 
a) treating said sample .witﬁf"an aqueous solution
10 containing at least one pair of oligohucleotide primers having
at least 12 nucleotides in length, 6hé;of said primers being
capable of hybridizing selectivelyi.with one of the two
complemehtary strands of said bacterial antibiotic resistance
gene coding for a B~lactamase thatfcohpains a target sequence,
15 and the other of said primers being. capable of hybridizing
with the other of said strands so a# to form an extension
product which contains the target seqﬁénce as a template, said
at least one pair of primers being~éhosen'from within the
sequence defined in SEQ ID NO: 163;
20 " b) synthesizing an extension p:éduct of each of said
primers which extension products contain the target sequence,
and amplifying.éaid target sequence, if any, to a detectable
level; and o
c) detectzng the presence and/or amount of sazd amplified
25 target sequence as an indication of ‘a bacterial resistance to
B-lactam antibiotics mediated by the.bacterial_antibiotic
resistance gene SHV-1.

76. A method for evaluating a bactérial resistance to
30 aminoglycoside antibiotics ‘mediated. by the bacterial
antibiotic resistance gene aadB dlrectly from a test sample or
from bacterial colonzes, which compr;ses the following steps=:
a) depositing and fixing on an inert support or leaving
in solution the bacterial DNA oi”ﬁthe- sample or of a.
35 substantially homogenous population of bacteria isolated from
this sample, or |
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(ii) MOLECULE TYPE: DNA  (xi) SEQUENCE DESCRI PTION: SEQ ID NO 166:

ATGCATACGC GGAAGGCAAT AACGGAGECG CTTCAAAAAC TCGGAGTCCA 50 AACCGGTGAC

CTATTGATGG TGCATGCCTC AAAGEG A CCGG 100 TCGAAGGAGG AGCGGAGACG
T ER A CTGCCA CTGIGATCCG AldfiEadsiiasss

TGGGACCGAT CACCCTACGA 2[1HIRnaIE AATGGCGCTC GGTTGGATGA

CGTACCTGGC 250 CGCCGTTA GCCGGGACTT ACCGTGGGTT CGGCCTGCTG 300

AATCAGITTC TGGITCAAGC CCCCGECECG CEECGCAGCG, CGCACCCCGA 350 T
GICGCGGITG GTCCACTGEC TGAAACGCTG ACGGAGC(?I’I 00 ACAAGCTCGG TW"“" "IISI " ,!"

GCEGAAGEGT CGCCCGTCGA GCGGTTCGIT 450 CGCCTT GGAAGGECCCT GCTGIT

GCGCCGCTAA ACTCCGTT; TIGECAC -
AOaOeen, | E50 Totectta Hhd I S5taCsad T@Wmmtléﬁ@@c%%@genous

WD 96/ 08582 Ppopulation of bacteria isolate B@ﬁ'/%b[ 5/%@9 e on an i%%(%t.
ACGGCATCGG ATTAGPITE, AMAECEETRg CIACAT E(CSaTd GINdTEIHt €5 (s M ARCG30lated

GATGCGGTCG AAACTATAGE. AMATGCTTAC % CGCCATCG AGAAGGTGTC
GTGGGCTTTG CT 2 G%%E%ﬁe%&e _ % TCBTGACGTT CGGCGTCACC
TATCTTGAGASAGCATTTGES 80 (b adCeatalCAKNACHTEIaG BnCACGEnbs taatd@idcCsingle

TCTTGCGAGC 85C, TIAG. 861
(2) | NFORMATI ﬁ%ﬁ%‘ﬁo 167: .. (i).SEQUENCE CHARACTERI STI CS: ,
(A) LENGTH 816 bask) paprtacting spif singlengeranded PN with a mryobe, said

STRANDEDNESS: EPHQEG comprising at least one single stranded nucleic acid
' which nucleotidic sequence is selected from the group
10 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 ade'nylyltransferase, under
conditions such that the nucleic acid of said probe can
15 .selectively hybridize with said bacterial DNA, whereby a
hybridization complex is formed, said complex being detected
by labelling meané, 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

20 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. '

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

a) treating said sample with 'an aqueous solution

35 containing 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
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(D) TOPOLOGY: Linear (ii) MOLECULE TYPE: DNA (xi) SEQUENCE
DESCRI PTION: SEQ.ID NO 167: ATGACCGATT TGAATATCCC GCATACACAC GCGCACCTTG
Qs CAGGCGCTC GGCATCCGCG CGGGGCAGGEC GCTCATGCTG CACGCATCCG 100

1F\ATGTGAT CTTGCAGGCG 15@cetadd/giadd G

TGCGGGATG 200 GCAAGA

50 TGTATCTTGA GCAGCA ae
CCGCCACCGC CCGOGCCGTG 300 CGCGAAAACA AGC GGAATT'IO"IE@I 4
CGTGCGTGCA 350 TCGCAGCGCA AACCCCGAAG TGGT GGCGGTA a8 s
CTTTGCTGAC CGCTAATCAC GOGCTGGATT ATGGCTACGG AGTCGAGTCG 450 CCGCTGG

AACTGGIGGC SORRiement m@m@sm@we@é@as@ermmiog\mmme '

TOCTOCACCA GEHEASBAILGT CESEAAEH SR0ndPIReERAe GARETTORIC LIFTAGRCT,

GOCCGATTCT 600 CGCAAAGTGT TGA ghat
ATCCGCACGA 6&?% "Fé@ocigg Atteyscet caaddanRcangng
GCACACGOGG Wmammmm*m@&mm@ﬁée 620 sEAGCICACASs <o

316 (2] NN 7 SR T R oo Pe SOUcl MHIRA FRPR SHARAGTIR Trr s

(A) LENGTH SeSpIeRCe PBSi 1S templat(EB) SRRE: atludleaist amel pair of Qrimers

g&%%gyggS %SQE&'bcﬁos en froﬁlD)w:I‘g:JQ- e Eé&@é’ﬁce def ineg\D 196/505%5% NO:

b) synthesizing an extens:.on product of each of said
10 primers which extension products conta:.n the target sequence,

and amplifying said target seque_nce.__.l,.f any, to a detectable

level; and o _ _
c). dete'cti_n_g_. the presence and/_or amount of said amplified
target sequence as an indication of a"'bacterial resistance to
15 aminoglycoside antibiotics mediated by the bacterial
antibiotic resistance gene aadB

79. A method for. evaluating a bacteriai resistance to
aminoglycoside antibiotics mediated by the bacterial
20 antibiotic res:l.stance gene aacCl directly from a test ‘sample
or from bacterial colonies, which- co_mpr:.s_es the following
steps: _
a) depos:.t:.ng and f:.x:.ng on an :.nert support or leaving
in solution the. bacterial DNA of the sample or of a
25 substantially homogenous populat:.on of bacteria isolated from
this sample, or _ B

_ inoculatihg said sample or said substantially homogenous
_population of bacteria isolated from this sainple on an inert
support, and lysing in situ said inoculated sainple or isolated

30 . Dbacteria to release the bacterial DNA, .
said bacterial DNA being in a substantially single

stranded form; _ _

b) contacting sa_id single stranded DNA vfith a §robe, said
probe comprising at least one single stranded nucleic acid
35 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
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(ii) MOLECULE TYPE: DNA  (xi) SEQUENCE DESCRI PTION: SEQ ID NO. 168:

ATGCTCTATG AGTGGCTAAA TCGATCTCAT ATCGTCGAGT GGTGGGGCGG 50 AGAAGAAGCA

CGCCCGACAC TTGCTGACGT ACAGGAACAG TACTTGCCAA 100 GCGTTTTAGC GCAAGAGTCC
GT CACT CCAWOSGABSACA Al isGhddcAM 36 R ebRELdGAGCCGATTG GGTATGOCCA

FOHEASo5s
GCTCTTGGAA GCGGGGACGG | MO GAAGAAACCG ATCCAGGAGT AomrmATA

GCTCTGGTTG AGTTGCTGIT! SR EsR | GGTCACCA AGATCCAAAC 350 eeA ‘i'h | ““"lll"l“l
CCGAGCAACT TGOGAGCGAT CCGATGCTAC GAGAAA 400 GGTTTGAGAG eo’ltun. '
GTAACCACCC CAGATGGTCC AGCCGTGTAC 450 ATGGTT CACGCCAGGC ATTOGA e- A

ACACGCAGTG AT | i : .
AT A Giritly el SRA TR IS Uikt robphiance

TYPE: Nucl ei c G6P@ codmg(é)orsmmessvcmaﬂ?eacetyltrmsﬁme@ewnder
Linear (i) cMadEQUdRTYBEchDMhat (he) SEELENEE JEICROPTIéM a SERob2 Nean

169: ATGAAAAAGA TAAAAATT TATT TTAATAGLTG TAGITGT CGIATA,
TATTTTTATG CTTEE&%M%GRX%A WAA"T%E#A %%ii‘ifﬁ\?\ cal k&&
AATTTCAAAC SAAGRTBATAA ZABA BACRASD 1E50 1EATRORREA SaNACRSAT Ve B idGEAt ected

CAGGATCITA 250 BRAATEAAR SRR AR TR AAE T SRR SEAREAT AR 30°F

ATTAAAACAA ACTABEGTIHbLENTPSATIGRIARERTTQMATR THANTT TTeRAcsigeT Anabexcof said

GGTATGIGGA AGTI%%@T&Q &H&AG%H&AHQH Cr400t COSCHATERA GARAGA :Lth a
AGCATACATA TTGAAAATTT CAGAA 4 AAAA TTTTAGACCG AAACAAT
GAATTGGCCA ATA@&G@QQC%G%@T?&?@@ aﬁmma%mm ‘?’@ﬂ’ATCTAAA

AAAGATTATAI (50 AACCAAT QetethingARheApLesdnde (06 EREALIAEAd1 CHPABAAEAND GABel

TCGATCAAMM TT(X;GTACA'A& 1nTeCi"At‘:TA§(\:1%11->oE' o-£' in salld-AAAﬁ‘gg.%nGgg an indicatiomn- of
a bacterial resistance to aminoglycoside antibiotics mediated
by the bacterial antibiotic resistance gene aacCl.

1S5 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
20 aminoglycoside antibiotics mediated by the bacterial
antibiotic resistance gene aacCl in a test sample which
comprises the following steps::
a) treating said sample with an agueous solution
6ontaining at least one pair of oligonucleotide primers having
25 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 acetyltransferase that
contains a target sequence, and the other of said primers
30 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:
165; o
35 b) synthesizing an extension product of each of saiad
primers which extension products contaln the target sequence,

§ S ee————
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TAAAAAAATG GATGAATATT TAAGIGATTT CGCAAAAAAA TTTCATCTTA 700 CAACTAATGA

AACAGAAAGT CGT CTCTAGAAAA AGCGACTTCA 750 CATCTATTAG GITATGT TGG
TCCCATTAAC TCTGAAGAAT TAAAA WD 96/ 08582

PCT/ CAND 90k882  This Su:h@tﬂair ALIGETATAAAG ATGATGCAGT T GGGACTCG
850 AMAACTTTA CATI 'MHIITATG AAGATGGCTA! TEOTOTOAR STTGACG
ATAATAGCAA TACAATCHM| W T4l TAGAGAAAAA 950 GRAAAAAGAT GGCAAAGATA
TTCAACTAAC TATTGATGCT TN 1000 AGAGTATTTA TAACAAC?HHI i .|.] ,",
ATGGCTCAGG TACTGCTATC 1050 CACCCTCAAA QA GAATT -ATTAGCA 31,
 CTTCATATGA 1100 CGTCTATOCA TTTATGTATG CCATGAGTAA OGAAGAATAT AATAAATTAA 1150.
COGAAGATAA SEAACETGAL12GQ, GEARTIGAY
CTCAAAAAAT ATTAN Mreieogadtacce HQ%A%ATAA%%E{ZSO Yo it
GTTATAAAAT ko€ GGTTGGCAAA 1300 AAGATAAATC TTGGGGTGGT TACAACGTTA

CAAGATATGA AGT Gd) thmwmm TSR Axtabivid. A&ASJ%TQ(P@J fied

- ACATTTTCTT 1400 TGCTA T _TAGGCAGL T TGA 1450
ARARACTACG TEHR L AR EATAEAR CHAFRTGE AT Pr A Ta0h (RASEA £

CAAACAABAA SiTAGHTIAATO SOAATA'EM'ﬁ- HINGET GAT TG ed 58t AGGT FACGRh €AABSEERL al |

TACTGATTAA %%cfgrgg@ JSIATAGCGC. ATTAGAAAAT AATGGCAATA
TTAACGCACC TCACTTATTA 1650 AAAGA CGA ‘AAAACAAAGT. ' TTGGAAGAAA AATATTATTT

* CCAAAGAAAA 1700 TATCAATCTA TTAAATGATG GTATGCAACA: AGTCGTAAAT AAAACACATA 1750

PRy S e e
ATCCAAACAT @%&%"%Téﬁ%%% lﬁiRGAT‘a‘iS éATk%@P%TG%@E@??al
ACAATGAO0AA i {BTACEE 1850 sAANCECHENe Ad&ACET éIAeEGA@AR@GEﬁT A\ deriple
ACGATATAGA g:QOQEro%AEAéterial colonies, which .comprises the follown?g
steps: g _ _
a) depositing and fixing on an ‘inert support or leaving
in solution the bacterial DNA of the sample or of a
15 substantially homogenous population of bacteria isolated from
this sample, or | o .
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
20 bacteria to release the bacterial DNA, |
said bacterial DNA being in a substantially single
stranded form; | |
' b) contacting said s:.ngle stranded DNA with a probe, said
probe comprising at least one single stranded nucleic acid
25 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
30 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 re_active member of said
35 1labelling means, said first reactive member reacting with a
second reactive member present on said probe; and

THIS SHEET HAS BEEN ‘;
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(2) 1 NFORMATI ON FOR SEQ ID NO 170: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 2607 base pairs (B} TYPE Nucleic acid (C)'
STRANDEDNESS: Doubl & 7 (D TOPOLCGY: Linear (ii) MOLECULE TYPE:

DNA (xwo 9@5@£NCETMII-BSTE@NR€ I D NO 170: . ATGAAT J TAC
TGTTTATGGA TGTGAGCAGG ATIM GCATTCCAT GCTCT TTCGC e

CGTTATGGCA ACGATAATTA, GICGGAATCC AACGCCAAA

CAATCAATGT 150 ATCAGI( R T AGAGATTTOC TTCTTGCGCT 2 || mlml " ||||
96/ 08582 19 aerCl

146 GAAGAGAGCC GGTGTGAAAT ATATTTCTAC COGAAGCATC GGCTGCAATC 250 ATATAGATAC

AACTGCTGCT AAGAGAA 3 A
TS MG SSRGS 8 CRETICEERY U/ Laven
CTCTGTGGAA AARTATRRNTS 1DOT Y CRMPRITEACTALRCAREGT SREREARRTAS ?BAGEQAGNF’-“‘ of

CACAGTTGGT 45Q QA EHA Leitiddd AMAAWEMEGAS&%GEG@QA%@QQ&
ATTTGGATGT AAAGTGITGG CTTATAGTCG CAGCCGAAGT ATAGAGGTAA 550 ACTATGTACC

GTTTGATGAG TTEET ‘é@ﬁ?ﬁé@cﬁ“@&é"&ﬁ%‘? TACGGA
TACGCACTATS ATTATCAGCC ACGAACAAAT 650 ACAGAGAATG AAGCAAGGAG CATTTCTTAT

GAAXAC\'IC':TGGGC 75?%@%08%%?‘@(%@%&%%%?‘%‘%@% ﬁ %ﬁ% Bhg°e
comprises an oligonucleotide of at least 12 nucleotides in
length which hybridizes to SEQ ID NO: 166.

10 84. A method for evaluating a bacterial :esistance to
aminoglycoside antibiotics mediated by the Dbacterdial
antibiotic resistance gene aacC2 in a test sample' which
comprises the following steps: '

a) treating said sample with an aqueous solution

1S containing 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 acetyltransferase that

20 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 t:empiate, said at least one pair of primers
being chosen from within the sequence defined in SEQ ID NO:

25 166; ' '

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

30 c) detecting the presénce' and/or amount of said amplified
target séquence as an indication of a bacterial resistance to
aminoglycoside antibiotics mediated by the bacterial
antibiotic resistance gene aacC2.

35 85. A method for evaluating a bacterial resistance to
aminoglycoside antibiotics mediated by the bacterial
- test sample

3 L,
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TTGCACCCAA AAACCAATTG ATAATCAATT TTTACTTAAA CTTCAAAGAA 850 TGCCTAACGT
GATAATCACA CCGCATACGG CCTATTATAC CGAGCAAGCG 900 TTGOGTGATA CCGTTGAAAA

~ AACCATTAAA AACTGTTTGG ATTTTGAAAG 050 GAGACAGGAG CATGAATAGA ATAAAAGTTG -
CAATAcWﬂwmaGGTmcshaamas BEARAEGACC ATGACGTATC GGTAAAATCT/(EAIRATHEAGA
TAGCCGCTAA 1050 CAT N I[GHARARIT ACG AGCCGTTATA CATT

GIGTATGGAA AATGTGCGA PGGAATGGGA AAACGACAAT 1150 TGCTATTCAG
CTGTACTCTC GCCGGATAAA

S AR U R
AAATCAACCA TGTTGATGTA GCATTTTCAG 1250 TGG CAAGTCA
CCATACAAGG TCTGITTGAA 1300 TTGICCGGTA T TTGT AGGCTGCGAT ATTCAAA

CAGCAATTTG 1350 FTARCCAGRAR rEQET TEOLH i 6ATGRELE. SOMRANIEET t@@%&@%&m
1400 CTCCOGCCTT TTGGGITATT AATAAAGATG ATAGGCOGGT. GGCAGCTACG 1450 TTTACCTATC

CTGTTTTTGT TYRR®LGOG CGTTCAGECT CATCCTTCGG 1500 TGTGAAAAAA GTCAATAGCG
CGGACGAATT GGACTALCCAep b CRAATGCENES i XIAGCATA/EH TH#EEIACEiPPo AT COTAAERGing

TTGTTOG0oA 1850 COTEEACA SRICAGRERE S AP T Reor AEFFUAT CRGARS, 1700
TCGAGCCGEA AAMECATRET atARANCBCAENPRAT 0Ctat ToaCotAbaCtersa dFTlaaedAGrom

AGGAGCGAGG %%71 AAAAAATATA 1800 TAAAGCGCTC GGCTGTAGAG
GTCTAGCCCG TTTTACAAG 1850 ATAACGGCCG CATTGTACTG AACGAAGTCA -
ATACTCTGCC CGGTTTr@erlabing CarAGASREPLPTATCEEEE BaPespntialdyTdonageRoOUS

TTGCACTTCC COoAREhCAET KaXe&Z Gl Gs JXA AT T dm H AN $&bHI d CORAARCAhez@00
g;g;ﬁgg‘ggg{% suﬁgﬂg,ﬁ Té%ygeﬁé-rzéc;légﬁcgd %r?%é%g\%le or A@%WT
TGCCCACTIOGC (pdA¥ériaAt DAASECr IS THEGANOAR Y TINA, TATGAAGTAA ATCGCATTGT
SPraaATne CrrCTiER DIRERFLEL 268 AR @Aﬂ@@@zgtgz&wgﬁgle
stranded form;
b) contacting said s:.ngle stranded DNA with a probe, sa:Ld

probe comprising: at least one s:Lng_le stranded nucleic acid
15 which nucleotidic sequence is eelected from the group
consisting of SEQ .ID NO: 167, a sequence compleinentary
thereof, a part thereof and a variant thereof, which
" specifically anneals with said bact_:eri.a_l antibiotic resistance
gene coding for an - aminoglycoside acetyltransferase, under
20 conditions such that the nucleic acid of said probe can
selectlvely hybr:.dlze with said bacterial DNA, whereby a
hybridization complex is formed, said complex be:.ng detected
by labeil-ing means, ' the label being present on said probe or
the label being present on a first reactive member of said
25 1labelling means, said first reactive member reacting with a
second react:.ve 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 amin_oglycoside antibiotics mediated

30 by the bacterial antibiotic resistance gene aacC3. |

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

35 | | |
- 87.. A method for evaluating a bacterial resistance to

" aminoglycoside antibiotics mediated by the b )
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ACGGTTACCG TCCTAAGCGT GCTGTAAACT GITTTATGCA ATGGGCTGCA 2250 CAGCOGGAAA
ATAACCTGAC AAAGGAAAGT TATTATCCCA ATATTGACCG 2300 AACTGAGATG ATTTCAAAAG
GATACGTGGC TTCAAAATCA "AGOCATAGCC 2350 GOGGCAGTGC CATTGATCTT ACGCTTTATC
GATT AGACACHGJGRRHACT T GIWdGGAGCCGATT TGATTTTATG @% |

CTCATCATGC 2450 ...“ i lll' l ATGAAGOGCA AAATCGCAGA 2500
I ll

ggggézggé ﬁ?ﬁCAGTGG_CI_; “,-- CGA ATgang%: A'2A55o TATGTATTAA
2607 (2) | NFORVATI ON FOR SEQ I D NO 171: §M§Z?|) SEQUENCE CI—IARLMII‘?"M’IM”"I " llll

(A LENGTH: 1288 base pairs (B) TYPE: Nucleic acid

STRANDEDNESS:  dppbbsotic re(s@)sdig%@ neli 888€3 idih) d\chCHhﬁleéPE«hm&\
(xi) SEQUENCE DESCR| PTI ID NO 171: GGATCCATCA GGCAACGA

GGCTGCTGCC GOCRomRarge WRIAEEREFITCC GCAACCGGCC GTTCGATGCG

GCACCGATGG CCTTCGOGDA 19Pe SEEEFACEBAGATEARETACGWAERGAGRT CRqGe BEECCH 1 ution
TTCAGCACAT COCSRTHART: B TRETLEAE (SR AR TSR oS SO e AP AT SV 2
ACGGﬁCGAASTGT@GTAA@@tG@G@@@a@@tM@so@@TG@rm CaNECRAGTER (@GBABRSTS being
AAGGTCTOT CATACRIEES 480 AN Aot Fboraate oAt aRs v
GTGTGCTGCG 450comphRRentar tAAtraRGsCe EaemidTbact enirboantie At ToesEs bapce

TCAAGGECGT G
A %@A &\f% a6y @@@@EC@Jeéﬁﬂt@@@@ég%E that

GG CTGGGTGCCA M TAACAT,
GCCCGATCCT TCI%@EE&?’PSCI&:C'FEE%@E ERAVERSAT %’éﬁ% @\nmers
TCCTTGACCQOCCAGE1£5AAaBAP1 A CEETIHAH 8 IFTRRIGATEC tHBeCEEBEATALCAEAACEEREnds so

GOGACMAC 750 GATGCTRCON TTOCARAMAG GROATRATER QIR LI ATRPORRT . 80%ex
seguence as a template, said at least one pair of primers
' being chosen from within the sequence defined in SEQ ID NO:

167; ' '

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 pfesence and/or amount of said amplified

20 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
25 aminoglycoside antibiotics mediated by the bacterial
antibiotic resistance gene aacA4 directly from a test sample
or from bacterial colonies, which comprises the following
.steps:
' a) depositing and fixing on an inert'support or leaving
30 in solution the bacterial DNA of the sample or of a
substantially homogenous population of bacteria isolated from
this sample, or _
inoculating said sample or said substantlally homogenous .
population of bacteria isolated from this sample on an inert
35 support, and lysing in situ said inoculated sample or isolated
bacteria to release the bacterial DNA, S
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WD 96/ 08582 PCT/ CA95/ 00528 CCAGGGCAGA TCCGTGCACA
GCACCTTGCC GTAGAAGAAG-ACCAAGSCCG- 900 CCAATGCCTG ACGATGCGTG GAGACCGAAA
CCTT O LG TdGCCCACE, 950 CAGGACAGAA ATGCCTCGAC TTCGCTGCTG CCCAAGGITG

ACG™ 100 ‘.-ll-i-i EES Jeanteniaged GA  AGGCACGAAC CCAGT GGARET: W@TT 1050
CGGTTCGTAA GCTGTAAT{H A GCGCTCACG CAACTGGTCC ' 11-00—-AGAMCOCTTGA

AN CGGTTTTCAT 1150 “GGCTTGTTAT GACTGITTTT
TTGTACAGIC TATGCCTCGG GCATCCAAGC 1200 Al GOGCG TTACGCCGT ll " ,“l
TGATGITATG GAGCAGCAAC 1250 GATGITACGC A G. TCGCCCT.

1288 (2) I NFORMATION FOR SEQ ID NO 172: (i) SEQUENCE CHARACTERI STI cs’

(A) LENGTH: 1650shdse maldterial - DNaB) be{Hg  Awcl &i Cs@ﬁégantlal éﬂ IglgglISNAi
STRANDEDNESS: gg aepf'ﬂ@q (D) TOPOLOGY: Linear - "(ii1) MOLECUL

(xi) SEQUENEET] SEQ ID NO " 172:  GITAGATGCA CTAAGCACAT
AATTGCTCAC AGCCARACEAHEEAEEHGALE1E) sTAEEET EEEANUBAT DNAT AvA tRCGT G2k said

racrioceon HE e BRCR A e R G LT

CCCCTTCCAEC @WBRERIYCATRC AL AT GSEQNEORRAT T ST T AR g Cr#d 250 66T CEBST TEroup

ToAICCN SRRSO SR I ST U B S

TGGGGCTCAT &cc aoopﬂf#*FTTEab?ee%CCeNﬁccec NPCEROAAG Toer EcGaahich
GGCOGACGCC 4pecA FaGEIAGSGrHeRIECWiAR Fal@ IEcte rACICAABABE JeTET CEETER 4200

gene coding for an aminoglycoside acetyltransferase, under
10 conditions such that the nucleic ac:.d of said probe can‘
select:.vely 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 're_active member of said.
‘1S labelling means, said first reactive member reacting with a
second reactive member present on said probé; and
c) detecting the presence or the intensity of said label
on said inert support or in said soiu_tion as an indication of

a bacterial 're's_istance to aminoglycoside antibiotics mediatead
20 by the bacterial antibiotic resistance gene aachAd .

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

25 : .
90. A method _for evaluating - a ba_ctér:‘._al resistance to
aminoglycoside antibiotics mediated by the bacterial
- antibiotic resistance gene aacA4 in a test sample which
comprises the following steps: .

30 a) treating said sample with an aqueous ‘solution

containing at least one pair of-oli’goriucleotide 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
35 gene coding for an aminoglycoside acetyltransferase that
contains a target sequence, and the other of said primers
being capable of hybridizing with the other of said strands so
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TGAGAGCCGG CGGCTAGACC CCGOCGGOGC TGTCACCGOG GOGATCGAAA 550 TGCTGOGAGT
CGGATCAGAC GTCOGTGGATG.TCGGACCGEC-CEEEAGCCAT 600 COGGACGCGA GGCCTGTATC
GOCGGOCGAT GAGATCAGAC GTATTGOGCC 650 GCTCTTAGAC GOCCTGTOOG ATCAGATGCA
CCGTGTTTCAWONS6aase\GCThiz Slrpetifacs €2 \CCCAGOGC TATGOGCTCA ﬁm

. TGACCCTGOG CTCTATCOCG 8

GGGECTACCTG 750 AACGAT.
GCCCGACTGC AGCCTGGTGG GCGG GATGGECATCG 850 CCACCCGCA

CGETCACCTT CGACCCGAAG ACGOGCTCGA CGAGATTGIG 900 CGGTTCTTCG W“I“ "||| | ||||

TTCCGCCTTG CGACGGAGCG GGGTCECTGC 950 CGA C ATCCTCGATC
ATFTTTCTTG AGCCCCGCAC 1000 ' SUBSTI TUTE SHEET
96/ 08582

COGAARCATC GBS BT GARAREE SPFARR A RSS! r°du°€%ceeoe%%5 %%&anseeeemthe Fgrase
CGCTATTGGT CTSSIEnce GUuAAATDTatieceeatsd witholeasECPREGP T CefGPRAmers

ACATCTCG T%‘% JelkCEES#Gw EROn ARG BT (Fidd e Ci6Eiivdd GROEEGAED NoO:
ACGTCCGCAC CCA 1200 GGAGATCTGC GAAGOGCAAT CACCTTCTCG GAAACCCTCG
CGAAATTTCG 12588 CAGTCGOGAC GOCAGAGACC GAGGGTTAGA TCATGCCTAG CATTCACCTT 1300

CCGECCECCE GCTACCEAC symftdsieding T @nCCereen 516G AmdB56 fAGRKECTEEGsaid

CTCGTCAGGA TCAAACTGCA
GACAGCOAGS. ACPETCREA "Bt PRI RERHRS O IR ATLCA TR nee:
CGGCTGATGC ACSAEGERER i1f300 oSG §COSETens: GAACGADREC toT GCRERt able

GCGCGGATCG 1&%@ TT CGCGGAGACC TTCGTCCTGA GATCCGAGCT CCTAGTCGCG 1600

AGTTGCAGCG A GITGC, ACCTTGICGG CCGAGGATCC 1650 (2) | NFORNATI ON
FOR. SEQ I D NO 173¢c) detecting the presence and/or amount of said amplified

10 target sequence as an indication of a bacterial resistance to
aminoglycoside antibiotics mediated by the bacterial
antibiotic resistance gene aach4.

91. A method for evaluating a bacterial resistance to B-lactam
15 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
20 substantially homogenous population of bacteria isolated from
this sample, or )
inoculating said sample or said substantlally homogenous
population of bacteria isolated from this sample on an inert
support, and lysing in situ said inoculated sample or isolated
25 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
30 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 penicillin-binding protein, under conditions
35 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
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(1) SEQUENCE CHARACTERI STI CS: _ (A) LENGTH: 630 base pairs

(B) TYPE: Nucl ei c—aei-¢- (C)STRANDEDNESS: Doubl e (D)
TCPG_% k@g@r [ l\/[]_ECULE TYPE: DNA (xi) SEQUENCE DESCRI PTI ON:
SEQ ID ATL aBeer R ORTGAA AATGTATCCT: | ATAGAACEETYCAOE0gs28AGT 50
ACAATTTATC AAACCT AT ! GAAAATGIT GAGGTTGGAG 186—AATACTFCATA
TTATGATTCT AAGAATGGAGHE AAGCAAATT 150 TTATATCATT ATCCAATCT T
AAACGATAAG TTAAAAATAG GT AAATTTTG 200 AWA%A ‘CCAGGTGT i
GAATGGAGCA AATCATAGAA 250 TGGATGECTC TCCA TTTAATTTA o :
ATGGGAGAAA 300 CATATGCCAA AATTAGATCA ACTACCTATT AAGGGGGATA CAATAATA §50
TAATGATGTA HaBTACCGARAANEET TBE1AST PRt COACEMAN prhe TOSCREAT Chabel

TGCAATAGTA TGIT eae._ TA TGIT
AGAMTCCT T BRaRARE P RIACAARG T800 AP O SHAGHEET L ing
TGATATAAAA 'ﬁ@EIUIEAA'EBJ@SO f bestA/TR@A DA T AETHEE GKSQATATIAG vﬂﬂ'@bﬂ\AﬁTTﬁB’cond

TGATAATAGC AT GH G@g@gﬁé 630.
(2) I NFORVATI FCR SE 174: . NCE %HARACTERI STI CS:
SUBSTI TUTE SHEET c) deteqmr%/@ggggresence or he rintensity of said label

PCT/ CA95/ 00%%48 said inert support or in said solut:.on as an indication of

a bacterial resistance to R- lactam ant:Lb:LotJ.cs medzated by the
bacterial antibiotic resistance gene mecA

10 92. A method as defined in claim "'91,' where:Ln said probe ‘
compr:.ses an oligonucleotide of at least 12 nucleotides .in
length which hybridizes to SEQ ID NO _1§9.

93. A method for evaluating a bacterial _resistance to PB-
15 . lactam antibiotics .mediated by the_' bacterial antibi_otic'
resistance gene mecA in a test samp_le which comprises the
following steps: _ . . _ _
a) treating said sample with an aquesus' solution
containing at least one'pair of olig_onucl_eot.ide' primers having
20 at least 12 nuc_ie_oti.d_es 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 pen;c:.ll:.n-b:.nd:.ng prote:.n that contains a
target sequence, and the other of sa:.d prlmers being capable
25 of hybridizing with the other of sa:.d strands so as to form an
extension product which contains the- target sequence as a
template, said at least one pair of pri;_ners being chosen from
. within the sequence defined in SEQ ID NO: 169;
b) synthesizing an extension_._ pnpduct;_ of each of said
30 primers which extension products cqnté.in the target sequence,
and amplifying said target sequence, if any, to a detectable
level; and _ : | '.
c) detecting the presence and/or amount of sa:Ld amplified
target sequence as an indication of a bacterial resistance to
'35 R-lactam antibiotics mediated by t:he bacterial ant:Lb:Lot:.c

resistance gene mecA.
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(A) LENGTH. 1440 base pairs ~~~ (B) TYPE: Nucleic acid (O
STRANDEDNESS: Doubl €~ (D) TOPOLOGY: Li near (ii) MOLECULE TYPE: DNA
(xi) SEQUENCE DESCR! PThihiectSEBeDRMBicedl 74:  ATGAATATAG TTGAAAATGA
AATATGTATAVOGSOESBT TAA TIARR TTTCCTTTG ATGTTAAAAT GRETAAMSEG0528
TGAAAGAGTA TTAGAATTTT AGATAAAAAA TATACATTAG AATCATTAAA
AAAACATTAT 150 ACAGAGC ( AGTTTTTAGA GTAATTATTG AATATAACAA 200
TGITCCTATT GGATATGGAC AAATATATAA AATGTAT% GAGTTATATA 250 CTGHTENIIH I"" "III " ||||
TTATCCAAAA ACTGATGAGA TAGTCTATGG TATGGAT éﬁoo TTTATAGGAG AGCHAARTHA FTRI TN 1118
TTGGAGTAAA GGAATTGGTA CAAGATATAT 350 TAAATTGATT TTTGAATTTT TGAAAAAGA
AAGAAATCCT AATEAGTY A filih Jd T TE6A Cldv allefly Ta ABHLVNGT CAAY G ice  to
ATACCAAAAA 450" TCTGGTTTTA TTATC%: AGATTT, CATGAAT . TACACGAGSG 500
CAAAAAAGAA GAT‘T‘E}F??\’PYCTM'&@I% A Tﬁmﬁ@ﬁmﬁ&m n&ibiokASTRepkstance
GCCAATGAAA TATgéAéd T{aAtCAtd A Tand GAIAT IdiT ¢l yASACh AGAEASET Admsté Adr from

AATCGGTAGT GGTTATGATA GTGIGGECATA 650 TTTAGITAAT . AMTGAATACA TTTTTAAAAC
AAAATTTAGT Aaﬁ?m@agw%m%cmmS%%ﬁww
AAATACAAAT 5750 TTAGAAAGERoSTGCINAAAAE TOSTAST AT aBAARERECGEPPONTE ASH Che808ng
TGAATTATCT ATACTA - T TT 50 TITA
TTCTACTATG TCA&A%E“?X% W é@g‘ AO#&%CAS%%%_ ? friig of 2
ACAAATGCAC GGTFTRSATTL A ADACGATAPI 950U ARTRIIG Gon T Tiepter ha Abdchaped from
TGTATTAGAA GAGTATATAZngf90 JSTTGCGTGA AACTATTTAT AATGATTTAA CTGATATAGA
AAAAGATTAT 1050 ATAGAAAGIT TTATGGAAAG ACTAAATGCA, ACAACAGTTT. TTGAGGGTAA 1100
AAAGTGTTTA TGCCATAATROAFAEIRG TRATANFRRRES 20T TEFFAR Ei%bliﬁm%%emus
ATTAACTGGA 0ATABSHGAET i 51 COAGHEEE eEGRAA EBABA el (Y o BRAAT ABRpIECAH Tah Tinert
ATACTTACTT GAAGATAGTG -AA 1250 T ATATATITAAG, _
AATGTATGGA AATﬂH‘R&R’Fg' 135%%6%%%@}%%%@1&@&@“%
TTATCCTATT 135baGesataAfd X alaagard niasxipATPNAAACAGGAAT TTATCGAAAA 1400

TGGTAGAAAA GAAATTT. . a T . .
FOR SEQ I D NO 17551&@/};;@{:;;{\ IA_'A"%S’SS%@% in 2 Mané?&i%%bw
s_tranded form;

15 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 seguence complementary

thereof, a part thereof and a varian.t thereof, which

20 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

25 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

30 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
35 comprises an oligonucleotide of at least 12 nucleotides in
length which hybridizes to SEQ ID NO: 170.
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. WD 96/ 08582 PCT/ CA95/ 00528 (i)
SEQUENCE CHARACTERISTITCS: A~ LENGIH. 660 base pairs (B)
TYPE: Nucl ei ¢ aci dryjs sheet ol K8en RS JIANDEDNESS: Doubl e (D) TOPOLOGY:
Li near WO 96/8552 VOLEQY 'rg",f‘ (xi) SEQUENCE DESCRIﬂ, c

175:  TTGAATTTAA A "i “TGAT COCGAAAATA [ TTTTACEGA
CGRAATCTTC AATTTATANANEL INCGAACGAAA 100 :ACATTTT
TCTTATTATG ATAGTAAGCG AGGAGAATCC 150 TTTGAAGATC AAGTCT lm
GTGATTGGAG ATAAGTTGAT 200 TATAGGAAGA TT2P8rTCAA TTGGT

ATTATGAATG 250 GTGCAAACCA TCGGATGGAT GGATCAACAT ATCCTTTTCA TCTATTCAGG 300
ATGGGTTGGG AGAACIATMtESaTTeSETAeAAAG%C{EE GCTHaAFL 800 (X CALAH08 to

ATTGGAAATG ATGTATGGAT A T TA 400, TGCCT
'GACGGGGCAA TCRFP ‘% o&%&'ﬁﬁ%%eﬁ‘%%&ﬁﬁﬁﬁme
GTCGGTGGAA g\a@esTmml 5mMmemmmTfasﬂWwﬁﬁmé@mses
TGGTTAGCTT {50 {M@éﬁ{@ TTTAGAT ATGAAAATTA TTAATGAAAA TCTTCCCTTC 600
ATAATAMATG GAGATATCOR G AGAAAAAGAA AACTTCTAGA 650 TGACACTTGA

660 (D) | NFORVMAR) ONCFERESNG | S 158mPle Wi FhSEQUENSHUEMRACERR OT1 oS!
(A) LENGTH: cdh€9iBang B&i least one QRlir \fpgllblBﬁh%lEoe(iH@ 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 bact_erial- antibiotic resistance

10 genes coding for _vancomycin-fesi_stanc__e proteins that contain a"
target sequence, and the other of séid primers being capable
of hybridizing with the other of said strands so as to form an
extension -prbdulct which contains the target sequence as a

~ template, said at least one pair of érimers being chosen from

15 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 sa:.d target sequence, if any, to a detectable
level; and }

20 . ¢) detecting. the presence and/or amount of said amplified
target sequence as an indication of a bjacterial resistance to
vancomycin mediated by the bacterial antibiotic resistance
genes vanH, vanA and vanX.

25 97. A method for evaluating a bacterial resista’_nce to
streptogramin A mediated by the ‘bacterial antibiotic
resistance. gene satA directly from a test sample or from
_bacteriél colonies, which comprises the following steps:

a) depoéiting and fixing on an inert support or leaving

30  in solution the bacterial DNA of the sample or of a
substantially homogenous populat:.on of bacteria isolated from
this sample, or _ .

inoculating said sample or said substantially homogenous

populati-dn of bacteria isolated from this sample on an inert

~ 35 support, and lysing in situ said. indculat;ed sample or isolated
bacteria to release the bacterial DNA,
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(C) STRANDEDNESS: Doubl e »—TFEPOLOGY: Li near (1i) MOLECULE TYPE:
DNA (xi) SEQUENCE CRIPTION. SEO ID NO 176: ATGAAAATAA TGITAGAGGG
ACTTAATATA AAACATTATG 1hik CRRAGAE BEMSSd T TATTGT TG AACATAAATC GCCTAAAGAT
TTATCAGAAWGIGIBSIATTG 1 AR

TCACATATTA 150 TAT t ip
TGAACTTATT CCTCAATTGA A ATAGA ATCAACT AAA AGTGGTGGTG 250 AAGTAACACG
AAACTATATT CGGCAAGCGC TTGATAAAAA TCCAGAACT G 300 CT ATTAGCAG ATﬁ"i"Hﬂm"H m " 'II,

WD 96/ 08582
PCF/ CA95/ 00528 ATTAGAACAG GATTTAAAAA ATTGGCATGG AGCATTTATT ATAGTTTCA

TAACTGAATA TAAGEOGRAR & APAGHRRR AT %@qmﬁﬁ%@%ﬁw

GAGAAGAATT AGHATERGeAl MTGAAA 550 AAGAAAAGAA ACGATTGGAA AAAGCTATAA

ATATAAAAGA ACAGAAA TRHiABTATAICRE, id
AAGGCAAAAT 650 AAA%&A&Q&a% TACT TTW A A PIOBS, sai

AN GPANIGAAG, TEA 700, -
CTGTAAAATC TCRRGRRCCORBAEPARSA/R NAEFFERARE ST &t7564 aci
TTCCTCCACTs TARAMNTGRATh T EASEEABGE TAGRANTIEE D9 AViedA BETATANAC group

CTATTCO000 AGSRBRARELEG0 R TR T IR TOEEATLIAA ThoR AL kDo En tary
TTATTAAAAA 95 HEFEGEGCAR CHasATCENGrERsT TROA T sATEAEEAST Ghawedl CG vnboh
GTTATTTTAG CC@W&%‘%%H&%M Tﬁ%@ﬁ GAEALIRIA aHSBiotic resistance

gene coding for a streptogram:.n A acetyltransferase, under

10 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

15 1labelling means, said first reactive member reacting with a
second reactive member present on said probe; and .

c) detécting 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
20 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.

25 | - | o |
99. A method for evaluating a bacterial resistance to
streptogramin A mediated by the bacterial antibiotie
resistance gene satA in a test sample which comprises the

. following steps: . '

30 a) treating said sample with an aqueous solution
containing 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

35 gene coding for streptogramin A acetyltransferase that
contains a target sequence, and the other of said primers
béing capable of hybridizing with the other of said strands so

SUBSTITUTE SHEET | %™ |




GAAAATGTTC AATCTTCTTC ACAACAAAAT GAAACTCTTA TTCGAACTAT 1100 TCTAGCTAGA
ATGCATTTTT TTAGAGATGA TGTTTATAAA—CSAATAAGTG 1150 TCTTAAGTGG TGGAGAGCGA
GTTAAAGTAG CACTAACTAR SAGTAL 200 AGTGAAGTTA ATACGTTGGT ACTAGATGAA

CCAACAAR@ P68 TGATA] Tl r-g 3pls
AATGGCAGTA 1300 TAAT( 1”” .‘ AN
ATAATGACAA TTGATAATAXMRAEHAK)

{

ITATTTGATG GCACATATGA 1
CAAGCTGAAA AGCCAACAAG GAATATTAAA GAAGA%MSO AACTTTHMI
ATTACAGAAG TACTCAGTCG ATTGAGTATT 1500 TCGG AAGAAT
CAAAACTTAA TAAATGAAAA 1550 AAGAAATTTG GATAAATAA' -
1569  (2) aBFORMABGh FER Sx@er3iNA pFdduct wm)chSEgﬂ\@Ens She

CHARACTERI STl H 1467, base.pairs TyEEget
Nucl ei ¢ aci %ence g "’s@%ﬁf@%ﬁss aﬂ&ba"’e 1ga5t °”(%)p?6509é6\!>r14£4%r
(ii) MOLECUPBim¢PEchoBEn fromi wiShQuENGE DESARINRIE Gief 56| DaNGECL 1D No:
ATGGAACAAT ABACAATTAA ATTTAACCAA ATCAATCATA AATTGACAGA 50 TTTACGATCA

CTTAACATCG ATCATCTTTA TGCTTACCAA TTTGAAAAAA 100 WD 96/ 08582.
PCT/ CA95/ 00528 b) SYERETFATNY GEICGHRAFN SLPAC TR AACEARATCh ACT ASNEAT G

150 prlmers which extension products contain the target sequence,

and amplifying said target sequence, if any, to a detectable
level; and

c) 'dete__cting the presence and/or amount of said amplified

10 target sequence as an indication of a _baéterial resistance to

streptogramin A mediated by the bacterial antibiotic
resistance gene satA.

100. A method for evaluating a bacter1a1 resistance to
15 am:.noglycos:.de_ antibiotics medzated by the bacterlall
antibiotic 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
20 in solution the bacterial DNA of the sample or of a
substantially homogenous population of bacteria isolated from
this sample, or _ o |
inoculating said sample or said substantially homogenous
population of bacteria isolated from this éample on an inert
25 support, and lySihg 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 sa:.d single stranded DNA with a probe said
30' 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 _cdmplementar'y
thereof, a part thereof and a variant thereof, which
specifically anneals with said bacterial antibiotic resistance
35 gene coding for an aminoglycoside acetyltransferase-
phosphotransferase under conditions such that the nucleic acid
of sa.:Ld probe can selectively hybridize with said bacterial
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ATTGCTCAAA AAACAAAACC AGAATCTGGA ACAGITGAAA CGAATGGCGA 200 AATTCAATAT
TTTGAACAGC TTAACATGGA TGTGGAAAAT GATTTTAACA 250 CGTTAGACGG TAGTTTAATG
AGTGAACTCC ATATACCTAT mﬁmme la@ACAGTATGA GTGGTGGTGA AAAAGCAAAA
TATAAATTACVGBSASSEZCAT 3 GTCCGATAT TACTTTTAGA W
AATCACTTGG 400 ATAAAATT GAATAATA TTTTAAAATA 450

- ACITTAATTA TAGTAAGTCA CTTATAGACC AAATTGCTGA 500 CACAATTTGG
GATATACAAG AAGATGGCAC AATAAGAGTG TTTAAAGGTA 550 ATTACACACA Grmmm“"" "m ” ,III

CAATATGAAC AAGAACAGTT AGAACAACAA 600 CGT. TG AACAGTATAT
CAAAGATTGI CCCAAGCCAG 650 TAAAGCTAAA CGAAA G CGCAACAAAT GGCA

GECACGOTTG ACK Wxﬁ%&%ﬁ%&%ﬁ%ﬁ%@w

TTGGAAGAAG TTGRRARGCEehenteGTIRT1ahebANTT CReans. . AtheTtaheh heing prggent on

TATGATg % gﬁg&&%%m CARE A ATACCAT. $% MTT% a}@%@@éégactwe
GGTGCAAATG 1000° %g%ﬁh @TM&!TAS?’T%A%%A TeRAANSRSABSD

ATTGATTGTTSﬂTEEAAﬂEﬁ GGAAATEEEACEAETAEEEEEVéAﬁEﬁEE?Tﬂréé@ﬂtTﬁﬂﬁﬁaﬂdﬁﬁtobe.
CGTGACGTTT CATTAITGCA ATATTTAATG GATGAAACGG 1150 ATTCATCAGA ATCATTCAGT

- AGAGCTATTT TAAiR CTT GGGITTAAAT 1200 GAAGCACTTG AGCGITCTTG TAATGITTTG
AGTGGTGGGG AAAGAACEA desecnimia\ TR Tir SSAGTATIATENE TOAROBRIE W ROEASE M Glabel
TTAATTTTGG 130Q,.A Cgéé T T A @éAé 3&%@g{éﬁT ﬁﬁ@@g@ 3
TTTATGAATA AAT%?C%?@% gKTTT é?%%TﬁES?éA%SATGAT%égiG 1400 Gﬁ%‘ EE& 59
CATGTATCAG ATARARARSES %&A#Ma@aac&mmnf&éycweﬂmmmbm@wmmedlated
1467 ~ 10 by the bacterial antibiot3dBTHsEtanSEEGEne 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.

15
102. A method for evaluating a bacterial resistance to
aminoglycoside antibiotics mediated by the bacterial
antibiotic resistance gene aacA-aphD in a test sample which
comprlses the following steps. : ‘

20 a) treating said sample with an aqueous solution

containing 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

25 gene coding for an aminoglycoside acetyltransferase-

phosphotransférase 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

30 pair of primers being chosen from within the sequence defined
in SEQ ID NO: 174;

b) synthesizing an extension product of each of said
primers wﬁich extension products contain the target sequence,
and amplifying said target sequence, if any, to a detectable

35 1level; and : -

c) detecting the presence and/or amount of said amplified

target sequence as an indication of a bacteri resistance to
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What is clainmed is: 1. A method using probes and/or anplifi cati on
primers which are—specific, ubiquitous and sensitive for determning the
presence and/ or anpunt of nucleic acids: froma bacterial

anti bi owmmstaﬁjm IRepltced] from the group consi siieged) ios%_a[err],
bla[err], DblaJerr], ’HWFNMCCZ aacC3, aacAd4, macg_\

vanH-vanX, satA, aa ga, msrA, sul and int, . and

St S s T T

St aphyl ococcus aur eus, St aphyl ococcus epi-derm:di s, Enferbcctcus +
faecalis, aRLnUYDFOEEYRe PUIEIES oL 13 mé\@{aésh' by the bacterial

antibiotic resistance gene aacA-aphD.

103. A method for evaluating a bacterial resistance to
5 virginiamycin mediated by the bact_:er'iall antibiotic resistance
' gene vat directly froni a test sampie 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
10 substantially homogenous population of bacteria isolated 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 inéculated sample or isolated
15 bacteria to release the bacterial DNA,
said bacterial DNA being in a substant:.ally s:.ngle
stranded form; ' _
b) contacting said single stranded DNA with a probe, said
probe comprising at least one single stranded nucleic acid
20 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
- 25 conditions such that the nucleic acid of said probe can
selectively hybridize with said bacterial DNA, whereby a
'hybrid-ization comple."x' 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
30 labelling means, said first reactive member reacting with a
second react:.ve member present on said probe; and
c) detecting the presence or the intensity of said label
on said inert support or in _sald solution as an indication of
a bacterial resistance to virginiamycin mediated by the
35 bact_:erial antibiotic resistance gene vat.
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catarrhalis,

in any sanple suspected of containing said nucleic acids,

wherein each of said nucléic acids or a variant or part thereof conprises
a selected target regm_},rsheem@yeghmﬁ c& Wi th said probe or priners;

AVENDED Shé(96/08582

contacting said sa'rrpl H!m

presence and/ or anount

nmet hod conprising the g
obes or prinmers-:ahd det eg?l ng @?15”

A

probes or anplified products as an

i ndi cation of the presence and/or anount  of said any bacte Im
specific bacterial species and bacteri al r(ggﬁ“ot i c-resi stu Imumllﬂml “2]“'
A rret hod as defined in claimai, which further et s

10

15

20

30

35

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 fbllowing steps:

a) treating said sample with an aqueous solution

containing 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 acetyltransferase that
contains a target sequence, and the other of said pr:.mers
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:
175; _

b) synthesizing an extension product of each of said
primérs 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 bact_.erial 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
substantiaily homogenous popixlation of bacteria isolated from
this sample, or '

SUBSTITUTE SHEET




conprises the detection of any bacterial species in said sanple. 3.
The nmethod of claiml1l or 2, which 1S perfornmed directly on a sanple
obt ai ned from hunaﬁlrbqtamtmmk Rtdal s, -envi ronment or food. 4. The

met hod Y09 949888230 1 o &Eerformsd directly on pcaacdysfos@NSi Sting
of—any—ene—-ofclains
S

of one or nore bact 5. The net hod
1 to 4 wherein said nuc elc are all sinultaneously

6. e mthod of ‘any one of claime 1 g5, whersin sa #*ﬂiliﬁflﬂlllllﬂﬂllrmm

1nocu1at1ng said sample or saz.d substant:.ally homogenous
‘population of bacteria isolated from-__ this sample_on an inert
support, and lysing .in situ said'ino'cul;.ted sample or isolated
bacteria to release the bacterial DNA, o

5 " said bacterial DNA being in a substéntially single
stranded form; ' -

b) contacting said s:.ngle stranded DNA w1th a probe, said
probe comprising at least one s_:.ngle stranded nucleic acid
which nucléot_idic- sequence 1is selécted from. the group

10 consisting of SEQ ID NO: 1'76,.' a sequence complemen_tary"
thereof, a part thereof and a _va:.'riant thereof, which
specifically anneals with said bacter_iall antibiotic resistance
‘gene coding for an ATP-binding protein, under conditions such
.that the nucleic acid of said probe cé_:j; selectively hybridize

15 with said bacterial DNA, whereby a hybridization complex is
formed} said complex being detected by labellin'g means, the
label being'pres_ent-on said probe or the label being present
on a first reactive member of said l'al__).elling- means, said first
reactive menlbér reacting with a second reactive member present

20 on said probe; and - '

c) detecting the presence or the :|.ntens1ty of said label’
on said inert support or in said solution as an indication of
a bacterial resistance to virginiam_ycin. mediated by the
bacterial antibiotic rés_istance gene vga.

25 : | | |
| 107. A method as defined in claim 106, therein said probe
comprises an oligonucleotide of at least 12 nucleotides in
.length which hybridizes to SEQ ID NO: 176.

30 108. A method for evaluating a bacterial resistance to
v:.rg:.n;amyc:.n mediated by the bacterlal ant:.b:.ot:.c resistance
gene vga in a test sample which compr:l.ses the followzng steps:

a) trea_t:.ng said sample w:.__th a_n agueous solution
containing at least one pair of ol:i_.g'onucl'eotide primers having

35 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
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fromthe group con54—su—ng—ef~ a) pol'yrrerase chain reaction

(PCR),

sequence- based arrpll
replicati ¥ 96/08582
branched DNA si gnal a

' ase. ¢ la%é’dCt I on, c) nucleic acid’
ﬂ‘ Ee%hﬁe d) sel f - sust ai ned sequence
Il ““; splacenment anplificatiopericaosimoszs )

g) nested PCR, —and

h) ,mul tiplex PCR : The met hod of claim®6 wherein said nucl
aré anplified by PCR : The nethod of cl'aim7 wherein t “'““Ill“lm
protocol achieves within one hour the def nation-of the

safd nucleic acids by performing for each adnplification cycle an anneal'i ng

step of only 0ggn8eeBAingdiEo2okar Mrﬁ-ﬁﬂﬂaﬁngl %eéﬂﬁlenaete@nealﬁal ¥ ©Heget
second at 95[err]C wthout  any ti r’ga %CI (?I ¥_ al | ov§ an
elongatlon Steﬁequence, and the other sai imers eing capable of

10

15

20

30

35

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: 176; _

b) synthesizing an extension product of each of said
primers which extension products contain the target sequence,
and amplifying said target sequenoe,-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 resistanc-e 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
substaxitially homogenous population of bacteria isolated 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 baoteria;l 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

sU BSTITUTE SHEET | ™ et has seen |
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9. A nethod for the detection, identification and/or quantification of
Espheri chia coli directly froma test sanple or from bacterial colonies,

h conpri ses th@nsﬂhgdtﬂm/ﬁe eplacqd a) depositing and fixing on an
|nert sWRR6{08S83,. ; |on the bacteri:al DNA oPctitassousss e or
of a substanti al Iy | ation of bacteria isotated—fromthis

sarrpl e, or i nocul ating sald sanple or said substantj
popul ati on of bacteria isolated fromtgj sanple on an i “IH" m *
lysing in situ said inoculated sanple (. sol ated bacter C

bacterial DNA, sai d bacterial DNA being nade in a-substantially
si ngl e straalectbvely hybridicentwith ngadal dbaictegird it r BNAed N sbirh &

probe, Sa'kﬂ(ﬂ}rﬁ?fzatﬂ)mrééhﬂgexaas l%ﬁed,ongalé' lens;l.ex being detected

by labelling mearis,' the label being present on said probe or

the label being present on a first reactive xﬁember of said

5 ‘labelling means, said first reactive member reac_ting with a
_second reattive member present on said probe; and

c) detect:.ng the presence or the 1ntens:.ty of said label

on said inert support or in said solut:.on as an indication of

a bacterial resistance to erythromycin mediated by the

¥

10 bacterial antibiotic resistance gene msrA. _ o .

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.

15
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: ' - _ )

20 a) treating said sample with an aqueous solution

containing at least one pair of ol:.gonucleot:.de prlmers hav:.ng
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 arxtibiotic"_resistance
25 gene coding for an erythromycin- 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 -ohe pair of primers
30 being chosen from within the sequence defined in SEQ ID NO:
177; _
| b) synthesizing an extension product of each of sa:l.d
primers which extension products contain the target sequence,
and amplifying said target sequence, if any,_ to a detectable

35 1level; and g - | ' L
c) detecting the presence and/or amount of said ampl:.f:.ed
target sequence as an indication of a bacterial resi
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stranded nucleic acid which nucleotidic sequence is selected fromthe
group consisting of SEQ I D NO 3, SEQ 1D NO 4,.a sequence conplenentary

t hereof, a gart ther @dst 12 nucleotides in length, and a
vari ant t (RPaEP8SsHn; ¢ Ii and ubi quitously PCT/CA95mD5282| S
with strains or repres - sch_erichia coli ;' und -t

that the nucleic acid of said probe can sel ectively hybri di | '
bacterial DNA, whereby a hybridization ¢ ex is fornmed, ﬂm[ml)l ﬂﬁl! (l”!ll
detecting the presence of said hybridizat conpl ex on sdi -

or #in said solution as an indication of the presence and/or anount of

Escherichia eglyithroniaiih tmediaeedl by thelbactemidiocantibittbrt registence
presence and/ or ar_munfh of Escherichia coli in a test sanple which
conpri ses t he9€ne : -

112. A method for evaluating potential bacterial resistance to
S Pp-lactams, aminoglycosides, chloramphenicol and/or
trimethoprim 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
10 in solution the bacterial DNA of the sample or of a
‘substantially homogenous population of bacteria isolated from
this sample, or _ '
‘inoculating said sample or said substantially homogenous
population of bacteria isolated from this sample on an inert
15 support, and lysing in situ said inoculated ‘sample or isolated
‘bacteria to release the bacterial DNA, .
.sai.d bacterial DNA being in a substantially single
stranded form; '
b) contacting said single stranded DNA with a probe, said
20 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
25 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
30 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 :Lntens1ty of said label
on said inert support or in said solution as an indication of
35 potential bacterial resistance to B-lactams, aminoglycosides,
chloramphenicol and/or trimethoprim mediated by the bacterial
antibiotic resistance gene int.

THIS SHEET HAS BEEN
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foll owi ng steps: a) treating said sanple wth an aqueous sol ution

contai ni ng at. | easLone_pangonucl eotide priners having at least 12

nucl eotides in Ie one of said priners being capable of hybridizing

sel ect WRPE/O8EE2 ! Rmdaccabrrpl ementary strands ofp i3y @ col i
DNA t hat contains W r and the other of sal priners being
capabl e of hybri di i ther of said strands so as to forman
extensi on product which cont al ns the } et sequence as“lll"f"mlmna If
at |least one pair of priners being ch fromwithint Ilﬂnl
AVENDED SHEET group consisting of SEQ ID NO *3,°SEQ I"D RO *4,
a sequenc2l@omA emebhedy dsededfined dmwaclaih 1hQrecltierein said probe
comprises an oligonucleotide of at least 12 nucleotides in

length which hybridizes to SEQ ID NO: 171.

5 114. A method for evaluating potential bacterial resistance to
B-lactams, aminoglycosides, chloramphenicol and/or
trimethoprim mediated by the bacterial-:.ar;t:_ibiot'ic resistance
gene int in a test sample which comprises the following steps:

a) - treating said sample with an aqueous solution

10 containing at least one pair of oligoriucleotide primers having ‘

at least 12 nucleotides in length, one of said primers bejing
capable of hybrldlzxng selectively with one of the two
complementary strands of said bacterial antibiotic resistance
gene coding for an -int:egrase that contains a target sequence,

15 and the other of said primers being capable of hybridizing
wit_h 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 t:he
sSequence def:l.ned in SEQ ID NO 171; _

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 sa:.d ampl:.f:.ed

25 target sequence as an :|.nd:|.cat:|.on of potent:.al bacter:.al
resistance to p-lactams, am:.noglycos:.des_, chloramphenicol
and/or trimethoprim mediated by the bacterial antibiotic
resistance gene int.

30 115. A method for -evaluating potential bacterial resistance to

' B-lactams, ‘aminoglycosides, chlorampheniéol and/orx
‘trimethoprim mediated by the bacterial antibiotic resistance
gene sul directly from a test sample or from bacterial
colom.es, which comprises the following steps. _

35 a) depositing and fixing on an inert support or leaving

| in solution the bacterial DNA of the sample or of

SUBSTITUTE SHEET

L]



b) synthesi zing an extension product of each of said priners which

extensi on products cantain ihe—Panget‘*“seqUenCe.," and anplifying said target
sequence, if any, to a det ct et%rlxﬁe £ and c) detecting the
presence M@Seo8sazounth m‘? fled target sequence apcife

Ao3idb5gt | On
of the presence and/o herichia coli in saidt est_saapie__

11. y ‘The net hod of cl: al aid at | east one pair rimers is
sel'ected fromthe group consisting of: a) SEQ | D NO 42” H"m””"l
NO 43, and b) SEQ ID NO 131 and sEbliD No 132,

the detection, identification and/or quantification of Mraxel la

catarrhalis dlg@&#ynémm‘ya héﬁoﬁemlsoﬁlét&w RAC 1 d td r 160 | D46 Bfoed ¥ Kdin

conprises the f OW ng st-eps:
this sample, or

inoculating said sample or said substantially homogenous
population of bacteria isolated from this sample on an inert
S support, and lysing in situ said 1noculated sample. or isolated
bacteria to release the bacterial DNA,
said bacterial DNA being in a substantially single
stranded form;
b) contacting sa:.d s:mgle stranded DNA with a probe, said
10 probe comprising at least one single stranded nucleic acid
which nucleotidic sequence is selected from the group
consisting of SEQ ID NO: 172, a seguence complementary
thereof, a part thereof and a variant thereof, which
specifically anneals with said bacterial antibiotic resistance
15 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
20 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
25 potential bacterial resistance to B-lactams, -aminoglyc'osidés,'
chloramphenicol and/or trimethoprim mediated by the bacterial
antibiotic resistance gene sul. '

116. A method as defined in claim 115, wherein said probe
30 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
35 trimethopritﬂ mediated by the bacterial antibiotic resistance
gene éul in a test sample which comprises the following steps:

THIS SHEET HAS BEEN
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a) depositing and fixing on an inert support or | eavi ng in solution the
bacterial DNA of -thesanpteor—of—a substantially honbgenous popul ati on of
bacteria isol atedyf;l Q0] Seed REPYE OF i nocul ating said sanple or

sai d sEYRPGIASEE | v mw mum ui ation of bacteria i s@aichsiopss t hi s

sanple on an inert sing in 5|tu said _ipocul ated sanple-—or
i sol at ed bacteria t bacteri al : sai d bacterlal DNA

bei ng nade in a substantially S|,.ngl e s nded form r”“l“” Iml ﬂi“
said single stranded DNA with a probeé,éa d probe co ‘one
single stranded nucleic acid which nucleotidic sequence i‘s sel'ec

the group consi @)i n@rfatihiy | sA0d 28amplesequasice am%@t@aﬁar ysbh.lertel@‘n a.

part thereof r}ﬁ_;u ng at Ieaast 12 nucleot|€ Jn Ie % nd_a vari

ther eof e 9% A SRR 1ty SRR ok, Retngts, Having
at least 12 nucleotides in length, one of said pr:.mers be:.ng
capable of hybridizing selectively w1t:h_one of the two .

S 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
10 template, .'s,a_J".d' at least one pair of p_rimers 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
15 1level; and _ . . .
c) detecting the presence and/or amount of said amplified
target sequence -as . an indication of potential bacterial
resistance to p~lactams, aminoglycosides, chloramphenicol
and/or trimethoprim mediated 'by the bacterial antibiotic
20 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,

25 ubigquitously and- specifically ‘hybridize with a target
bacterial DNA as a probe or as a primer.

119. an 61igonuc1eotide having a nucleotidic sequence of any
one of SEQ ID NOs: 38 to 160.

30 IR ' . . _
120. A recombinant plasmid comprising a nucleic acid as
defined in claim 118.

121. A recombinant host which has been transformed by a
35 recombinant plasmid according to claim 120.
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or representatives of Mraxella catarrhalis, under " conditions such that
the nucleic acid of said probe can selectively hybridize with said

bacteri al DNA, V\herebyrhxcc'Sh&tyhislethl& k@@ conplex is fornmed; and

c) detect iWQ96M882r esen ridi zation- conpl ex on mAvcAdIsHoss
support or in said sol u} di cation of the DFESEﬂ'Cﬁ—&HdJ—G#-&nnu—nL_
of Moraxella catarrhalis in t sanple.” = 13.

detecting the presence and/or am)unt of Moraxella cat arrh m’ill mu ﬂ "Ml
sanpl e which conprises the foll ow ng ste%zgt a) trea
wi th an aqueous solution containing at one pair of oligonucleotide

primers- havifge at al eadombd it ds€leacebriengt ko mm 24 dwh@féﬂﬁr Said

bel ng capabl g of NybrLdgng peleglpyely W

123. A diagnostic kit for the detection and/or quantification

5 of the nucleic acids of any combination of the bacterial
spécies d_efined 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. '

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

15 therein. ' ' o

125. A diagnostic kit for the detection and/or quantification
of the nucleic acids of any combination of the bacterial
species defined in any one of claims 12, 13, 17, 18, 22, 23,

20 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 quantification

25 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.

30 127. A diagnostic kit for the detection and/or quantification
of the nucleic acids of any combinétion_ 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.

35 . S

128. A diagnostic kit for the detection and/or quantification

of the nu_c\:leic acids of any combination of. i
™ ™SUBSTITUTE SHEET = | ™=,
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one of the two conplenentary strands of Moraxella catarrhalis DNA that

contains a target sequence, and the other of said prinmers being capabl e of

hybridi zing with the other of said strands so as to form an extension
producNquMuH&EonEEEm&aﬂh@B&ﬁjgﬂkaﬁequence as a tenpl at eecri@Agdonszs! east

one pair of priner

I D NO 28, SEQ IDS,!m f and a variant
. ht hesi zi ng ‘an ext ensi Bﬁﬁﬂﬂ ﬁmﬁﬂm of 4

said priners which extension products cﬁh in the tar c LY. T
i)

t her eof ;

ence conpl enentary t

i

m_ fromwi thin the groeup—eensisti-hg—of SEQ

s

anplifying said target sequence, if any, 'to a detectable |evel; and

c) detecting g?‘gtg?'%t e-gggegng/eﬁngamiﬁt adly SRled o2 alitsCE ol aRget ﬁ?q‘ﬁ%rlce_;'

i catron o

as an ind

10

15

20

81, 84, 87, 90, 93, 96, 99, 102, 105, 108 and 111 comprising

 any combination of primers defined therein.

P

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. ' : R

130. A diagnostic kit for the simultaneous detection and
quantific-ati-on 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 oligonucléotide probes that
hybridize to the antibiotic resistance genes defined in any
one of SEQ ID NOs: 161 to 177. o

131. A diagnostié 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 combination

of primers th_at annieal to the antibiotic resistance genes
defined in any one of SEQ ID NOs: 161 to 177.

9701090-4 "
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presence and/or ampunt of Mdraxella catarrhalis in said
14. The nmethod of claim 13, wherein said at | east one.

test sanple.
pair of prinmers is

sel ected fromthe group consisting of: " a) SEQID NO 112 and SEQ ID
NO 113, b) SEQ ID NO 118 and SEQ ID NO 119, and c)- SEQ tD
NGO 160 and SEQ ID NGO 119. 15. A method for the detection,

i dentification and/or quantification of Pseudononas aerugi nosa directly
from a test sanple or frombacterial colonies, which conprises the

foll ow ng steps:

a) depositing and fixing on an inert support or

| eaving in sol uti%-th%sbac(ite.ria& DNA of the sanple or

at aime
1. A method using probes and/or amplification primers
which are specific, ubiquitous. and sensitive for

determining the presence and/or amount of nucleic acids:

- from a bacterial antibiotic resistance gene
selected from the group consisting of bla.., bla,.s,

blag,, aadB, aacCl, aacC2, aacC3, aach4, mechA, vanA-

. vanH-vanX, satA, aacA-aphD, vat, vga, msrA, sul and int,

and

- from speéific bacterial species selected from
the group consisting of Escherichia coli, Pseudomonas
aeruginosa, Streptococcus pneumoniea, Staphylococcus
aureus, Staphyloéoccus .epidemidis,l Enterococcus
.faecalis, Streptococcus pyogenes and Moraxella
catarrhalis,
in any sample suspected of containing said nucleic
acids,

wherein each of said nucleic acids or a variant or
part thereof comprises a selected target region’

hybridizable with said probe or primers;

e — | AMENDED SHEET
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of a substantially honbgenous popul ation of bacteria isolated fromthis
sanpl e, or I noculating said sanple or said substantially
honogenous popul ati on of bacteria isolated fromthis sanple on an inert
support, and lysing in situ said inoculated sanple or isolated bacterra to
rel ease the bacterial DNA, said bacterial DNA being nade in a
substantially single stranded form b) contacting said single
stranded DNA with a probe, said probe conprising at |east one single
stranded nucl eic acid which nucleotidic sequence is selected fromthe

group consi sting of SEQ._I, .16, SEOQ . ID NQ, 17, a sequence c | enent ary
thereof, a part .ther e(%aﬁ%ayﬁgﬁ ogt 05@%{’33139'\%&? é%:telp&e %i ﬁ°P§ﬁ‘d€ﬂBgaﬁ%l

vari ant thereof, which specifically and ubiquitously anneals with strains
or representative$3FPIsstithnAaid BEORFiSncTR, PLHERYS candi dahestdngh that
the nucleic acid of said probe can selectively hybridize with said

bacterial DNA wherelsenzehwhd/dirzanomnt cafriydeiidd zeldoprebesadd amplified
products as an indication of the presence and/or amount
of said any bacterial species, specific bacterial

species and bacterial antibiotic resistance gene.

2. A method as defined in c¢laim 1, which fu_rther
comprises the detection of any bacterial sbecies in said

sample.

3. The method of c¢laim 1 or 2, which is performed
directly on a sample obtained from human patients,

animals, environment or food.

4. The method of claim 1 or 2, which is performed
directly on a sample consisting of one or more bacterial

colonies.

5. The method of any one of claims 1 to 4 wherein said

nucleic acids are all simultaneously detected.

gD S
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c) detecting the presence of said hybridization conplex on said inert .
support or in said solution as an indication of the presence and/or anopunt

of Pseudonbnas aeruginosa in said test sanple. 16. A nethod for-
detecting the presence and/or anount of Pseudononas aeruginosa  in &
test sanple which conprises the follow ng steps: a) treating said

sanple with an aqueous solution containing at |east one pair of
ol i gonucl eotide priners having at |east 12 nucleotides in |length, one of
said primers being capable of hybridizing selectively with one of the two

Sequence.  and thet ot hAPSoT AT Brs rEPE. BOFng Tedpiie of FbPralAIStE Sl (h
the other of said strands so as to form an extension
said nucleic acids are amplified by a method selected
from the group consisting of:
a) polymerase chain reaction (PCR),
b) ligase chain reaction,
¢) nucleic acid sequence-based amplification,
d) seif-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 nucleic acids

are amplified by PCR.

8. The method of claim 7.wherein the PCR protocol
achieves within one hour the determination of the
presenée of said nucleic acids by performing for each
amplification cyClelan annealing step of only one second
at 55°C and a denaturation step of only one second at
95°C without any time .specifically allowed to an

elongation step.
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product which contains the target sequence as a tenplate, said at |east
-one pair of primers being chosen fromwthin the group consisting of SEQ. . .
ID NO 16, SEQ ID NO 17, a sequence conplenentary thereof and a:- vari-ant
t her eof ; b) synthesizing an extension product -of each of
said prinmers which extension products contain the target sequence, and
anplifying said target sequence, if any, to a detectable level; and

c) detecting the presence and/or anount of said anplified target seguence
as an indication of the presence and/or amount of Pseudonobnas aerugi nosa

in said test sanple. 17 he met hod .of cl|l aim 16, wherein said at | east
one n?. A methog gor tﬁe detectgon, ?dentgfgcatgon and/or

quantification of Escherichia coli directly from a test
sample or from badterial 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
isolated from this sample, or

inoculating said sample or said substangially
homogenous population of bacteria isolated from this
sample on an inert support, and lysing in situ said

~ inoculated sample or isolated ba&teria to release the

bacterial DNA,

said bacterial DNA being made in a substantially
single stranded form; |

b) contacting said single stranded DNA with a
probe, said pfpbe comprising at least one single
stranded nucleic acid which nucleotidic sequence is
selected from the grpup.consisting of SEQ ID NO:3, SEQ
ID NOI: 4, a sequence complementary thereof, a part
thereof having at least 12 nucleotides in length, and a

variant thereof, which specifically and ubiquitously
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pair of prinmers is selected fromthe group consisting of: a) SEQ ID
NO 83 and SEQ ID NO 84, and b) SEQID NO 85 and SEQ ID NO 86. - :
18. A nethod for the detection, identification and/or quantification of- - -
St aphylococcus epidermdis directly froma test sanple or frombacterial
colonies, which conprises the follow ng steps: a) depositing and
fixing on an inert support or leaving in solution the bacterial DNA of the
sanpl e or of a substantially honbgenous popul ati on of bacteria
i solated fromthis sanple, or ~inoculating said sanple or said
substantially honogenous popul ation of bacteria isolated fromthis sanple
on an inert suppoPFPeéﬁé mygmn@tgﬁyﬁstQrggp@resentatlves of Escherichia

coli, under conditions such that the nucleic acid of
said probe'cah selectively hybridize with said bacterial
DNA, whereby a hybridization complex is formed, and

c) detecting the presence of said hybridization
complex on said inert support or in said solution as an -
indication of the presence and/or amount of Egcherichia

coli in said test sample.

10. 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
containing at least one pair of oligonucleoﬁide 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 prodﬁct which
contains the target'sequence as a template, said-at

least one pair of primers being chosen from within the

AMENDED SHEET
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i nocul ated sanple or isolated bacteria to release the bacterial DNA, .
said bacterial DNA being nade in a substantially single stranded fornl' L
b) contacting said single stranded DNA with a probe, said probe: D
conprising at least one single stranded nucleic acid which nucl eoti dic
sequence is selected fromthe group consisting of SEQ ID NO 36, a
sequence conplenentary thereof, a part thereof having at |[|east 12

nucl eotides in length, and a variant thereof, which specifically and

ubi qui-tously anneals with strains or representatives of Staphyl ococcus

epi dermdis, under _conditions such th he_n #% d probe can
sel ectively hybri AF 8P TIPRET rt%c?%riasgQt DﬁR r:gb %IE% h ﬁ&’ ‘2ati offt
conplex is forned; and a detecting the presence of said

hybri di zati on coﬂ%gEQHQQ samplementasyppbereof on eavarsenUttbﬁregfan

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 'og the
presence and/or amount of Escherichia coli in saié test

- sample.

11. The method of claim 10, 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, and

b) SEQ ID NO: 131 and SEQ ID NO: 132.

12. A method for the detection, identification and/or
qdantification of Moraxella catarrhalis directly from a
test sample or from bacterial colonies, which comprises

the following steps:

| | ) 0 ;’;""E“"E” SHEES
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i ndication of the presence and/ or anount of Staphyl ococcus

epidermdis in said test sanple. 19. A nethod for detecting the; presence
and/ or anmobunt of Staphyl ococcus epidermdis in a test sanpl e:which '
conprises the follow ng steps: a) treating said sanple with'an

aqueous solution containing at |east one pair of oligonucleotide priners
havi ng at |east 12 nucleotides in length, one of said priners being
capabl e of hybridizing selectively with one of the two conpl enentary
strands of Staphylococcus epidermdis DNA that contains a target sequence,

and the other of said prigers bein akl.e .of hybridizing. wth the other
of said strands so as t %Eﬁ?ﬁﬁgeQ eﬁ?g E ﬂhﬁ@ﬁgqxﬁﬁgﬂqﬁF e
target sequence as a tenplate, said at Ieast one pair of priners being
chosen fromwit hll{ﬁét‘ﬁé’lggrmrﬁQb#Ei@l ithe dagmrial NOVA 36t the seapuple cor
conpl ementary thereof and a variant thereof; b) synthesizing an
extensi on product off eaehbefcantaladlpr IHMd‘gdﬁbd‘él papabat 26nploFlUsd St €e1d ai n

t he target
isolated 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 made 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: 29, a
sequence complementary thereof, a part thereof having at
least 12 nucleotides in length, and a variant thereof,
which specifically and ubiquitously anneals with'sgrains
or reéresentatives of Moraxella catarrhalis, under
conditions such that the nucleic acid of said probe can

selectively hybridize -with said bacterial DNA, whereby

a hybridization complex is formed; and
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sequence, and anplifying said target sequence, if any, to a detectable

| evel ; and c) detecting the presence and/or: anmount of : : .
said anplified target sequence as an indication of the presence :and/or: :
anount of Staphyl ococcus epidermdis in said test sanple. 20. The *-

met hod of clai'm 19, wherein said at |east one pair of primers is selected -
fromthe group consisting of: a) SEQID NGO 145 and SEQ I D NO 146,
and b) SEQ ID NO 147 and SEQ I D NO 148. 21. A nethod for the
detection, identification and/or quantification of Staphyl ococcus aureus

directly froma . .
y c) detecting the presence of said hybridization

complex on said inert support or in said solution as an
indication of the presence and/or amount of Moraxella

catarrhalis in said test sample.

13. 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 soiutioh
containing at leaét_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 the group consisting of SEQ ID NO: 23, SEQ
ID NO: 29,. a sequence complementary thereof and a

wvariant thereof;

- |
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test sanple or fron1bactefial_co|onies, whi ch conprises the follow ng

st eps: a) depositing and fixing on an inert support or leaving in
sol-ution the bacterial DNA of the sanple or of a substantially honpbgenous
popul ati on of bacteria isolated fromthis sanple, or i noculating™ *°

said sanple or said substantially honogenous popul ati on of bacteria
I solated fromthis sanple on an inert support, and lysing in situ said
i nocul ated sanple or isolated bacteria to rel ease the bacterial DNA,
said bacterial DNA being nmade in a substantially single stranded form

o) pontecting saud = 19he ShaPRlEts R U e e ST 0" B0 HRIE 41
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.

14. The method of ciéim 13, wherein said at least one
pair of primefs is selected from the group consisting
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.

15. 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

"
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sel ected fromthe group consisting of SEQ ID NO 37, a

conditions such that the nucleic acid of said probe can

formed, said conplex being detected by |abelling neans,

sequence
compl ementary thereof, a part thereof having at |east 12 nucl eotides in

| ength, and a variant thereof, which specifically and ubqu|toust anneals_
with strains or representatlves of Staphyl ococcus aureus,

under - '

selectlvely
hybridi ze with said bacterial DNA whereby a hybridization conplex is

-the | abel being

present on said probe or the |abel being present on a first reactive

nmenber of said | ab Ilng geans reactive
& Spre

second reactive nf

nber

£BRE 18008 honpsnousa RebUT At LGy QgL i@lqnt%grvﬂ%g 2

presence of said hybridization conplex on said inert support or in said

solution as an isolated 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 made in a substantially

single stranded fofm;

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, a sequence complementary thereof, a part

thereof having at least 12 nucleotides in length, 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

baCteriél DNA, whereby a 'hybridization complex is

formed; and

-
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I ndi cation of t he presence and/or anount of Staphyl ococcus

aureus in said test sanple. 22. A nmethod for detecting the presence
and/ or anount of Staphylococcus aureus in a test sanple which conprises @
the foll ow ng steps: a) treating said sanple with an aqueous sol ution

containing at |east one pair of oligonucleotide priners having at |east 12
nucl eotides in length, one of said prinmers being capable of hybridizing
selectively with one of the two -conplenentary strands of Staphyl ococcus
aureus DNA that contains a target sequence, and the other of said priners

bei ng capabl e of hybridjzi iLh t ot her of said str. 0.as to.form
an extension product ﬁ#icﬁggg%ggPﬂsEﬁﬁaé%%%ﬁﬁc%eageﬁgg%ggﬁ%grfgﬁﬁ?ﬁfﬁ?
said at |least one pair of pringrs being chosen fromwthin the group

consi sting of SEQIIMNG@X PR spidd@eatcsupprptentniar jaidefebition as an
vari ant thereof; b) synthesizing an extension product of each of said

primers which extdmsiieationwd £heopiraisentbeahdyget amsentedt ePsétidomonas
anplifying said target sequence, if any, to a detectable |evel; and

aeruginosa in said test sample.

'16. A method for detecting the presence and/or amount -
- of Pseudomonas aeruginosa in a test sample whiéh
comprises the following steps:

a) treating said sample with an aqueous spiution
containing at least one pair of oligonucleotide primers
having at-least 12 nuéleotides in length, one of said
pfimers being capable of hybridizing selectively with
‘one of the two complementary strands of Pseudomonas
aeruginosa DNA that contains a target sequence,.and the
other of said primérs being qapable of hybfidiziﬁg'with
the other of said étrands 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 group consisting of SEQ ID NO:-16, SEQ
ID NO: 17, a séquence complementary thereof and a

variant thereof;

. LT E——
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c) detecting the presence and/or. anbunt of said anplified target sequence
as an indication of the presence and/or anount of Staphylococcus aureus in
said test sanple. 23. The nethod of claim 22, wherein said at Least..one .
pair of primers is selected fromthe group consisting of: --. .aJ SEQ.ID,,"
NO 149 and SEQ ID NGO 150, b) SEQ ID NO 149 and SEQ I D NO 151, and
c) SEQID NGO 152 and SEQ I D NO. 153. 24. A nmethod for the detection,
identification and/or quantification of Streptococcus pneunoni ae directly
from a test sanple or frombacterial colonies, which

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

¢) 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.

17. The method of claim 16, wherein said at least 6ne
pair of primers is selected from the group consisting
of:

a) SEQ ID NO: 83 and.SEQ IDlNO: 84, and

b) SEQ ID NO: 85 and SEQ ID NO: 86.

18. A method for the detection, identification and/or
quantification of Staphylococdus 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

' RO AMENDED SHEET
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conprises the follow ng steps: a) depositing and fixing on an inert
support or leaving in solution the bacterial DNA of the sanple or - of a.
substantial | y honpgenous popul ation of bacteria isolated fromthis sanple
or i nocul ating said sanple or said substantially honbgenous .
popul ati on of bacteria isolated fromthis sanple on an inert
support, and lysing in situ said inoculated sanple or isolated bacteria to
rel ease the bacterial DNA, sai d bacterial DNA being nade in a
substantially single stranded form b) contacting said single

Stranded nuol of ¢ 88 df vRHEREAAEEBbLParioneaRieHEe FaPu LEhier oat
group consisting of SEQ ID NO 35, a
isolated from this sample, or

inoculating said sample or said substantially
homogenous population of bacteria isolated from this
sample on an inert support, and lyéing in.situ said
inoculated sample or isolated bacteria to release the -
bacterial DNA,

said bacterial DNA being made in a substan;ially
single stranded form; .

b) contacting said single stranded DNA with a
probe, said probe. comprising at leaét oﬁe single
stranded nucieic acid which nucleotidic sequence is
selected from the group consisting of SEQ ID NO: 36, a
sequence complementary thereof, a part thereof having atl
least 12 nucleotides in length, agd a variant thereof,
which specifically and ubiquitously anneals with strains
or representatives of Staphylococcus epidermidis, under
conditions such that fhe nucleic acid of said probe can
selectively hybridize'with sald bacterial DNA, whereby
a hybridization complex is formed; and

¢) detecting the presence of said hybridization

complex on said inert support or in said solution as an

-

g, e
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sequence conpl ementary thereof, a part thereof having at |east 12

nucl eotides in length, and a variant thereof, which specifically and -

ubi quitously anneals with strains or representatives of Streptococcus .
pneunoni ae, under conditions such that the nucleic acid of said-probe an ..
selectively hybridize with said bacterial DNA whereby a hybridization
conplex is forned; and c) detecting the presence of said

hybri di zati on conplex on said inert support or in said solution as an
indication of the presence and/or anount of Streptococcus

pneunoni ae in sai g test sanple. 25. A nethod for detecting the
presence and/ or afBEACAtIPNSt r 8t ocbRBUs PREEFRFR ac ?QF%%?esta@QH&He v ch
conpri.ses the foll owi ng steps: a) treating said sanple with an

agueous sol ution Staphylococcus epidermidis in said test sample.

19. A method for detecting the presence and/or amount
of Staphylocéccus epidermidis in a test sample which
comprises the following steps:

a) treating said sample with an agqueous solution
containing at least one pair of oligonucleotide pgimers'
having at least 12 nucleotides in length, one oé said
primers being capable of hybridizing selectively with

 one of the two complementéry strands of Staphylococcus
epidermidis DNA that contains a tafget sequence, and the
.other of said primefs being capable of hybridizing with
the other of said strands so as to form an extension
product which contains the target seﬁuence as a
template, said at least one pair of primers being chosen
from within the group consisting of SEQ ID NO: 36, a
sequence complementary thereof and a variant Ehereof;
~b) synthesizing an extension product of each of
said primers which extension products contain the target
sequence, and amplifying.said target sequence, if aﬁy,

to'a detectable level; and

‘RO RARD DR ST
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containing . at |east one pair of oligonucleotide prinmers having at |east 12
nucl eotides in |ength, one of said priners being capable of hybridizing
selectively with one of the two conplenentary strands of Streptococcus :-
pneunoni ae 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 forman extension product which contains the target sequence as a

tenpl ate, said at |east one pair of priners being chosen fromwthin the
group consisting of SEQ ID NO 35, a sequence conplenentary t hereof and a

vari ant thereof; %&fe@lﬂ ng_an_ext ensi on /o uct of gac of .dsai d
primers which extenS|oﬁ S DT AT nPERECRGP g 8RS/ OFq ANERL oRG Sal
anplifying said target sequence, if any, to a detectable level; and.

c) detecting the aFR&dféedantRrrgetmARHUSIICS aing éﬁplimdh@atm@eto%eq@@nce

as an indication of the
‘presence and/or amount of Staphylococcus epidermidis in

said test sample.

20. The method of claim 19, wherein said at least one -
pair of primers is selected from the group consisting
- of:
a) SEQ ID NO: 145 and SEQ ID NO: ]f46’ and-

b) SEQ ID NO: 147 and SEQ ID NO: 148.

.21. 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 homogehous population of bacteria
isolated from this sample, or

inoculating said sample or said substantially
hcmogenous population of bacteria isoclated from this

-sample on an inert support, and lysing in situ said

R O D AMENDED SHEET
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presence and/or ampunt of Streptococcus pneunpniae in said test sanple.

26. The method of claim 25, wherein said pair. of prinmers is defined in SEQ
I D NO 158 and SEQ | D NO 159. 27. A nmethod for the detection,
identification and/or quantification of Streptococcus pyogenes d1rect|y' Y
from a test sanple or from bacterial colonies, which conprises the
foll ow ng steps: . a) depositing and fixing on an inert support or

| eaving in solution the bacterial DNA of the sanple or of a substantially
honbgenous popul ati on of bacteria isolated fromthis sanple, or

I nocul ating said sa or ald subst ant i a h enqus popul ation of
bacteria isolatedﬁﬁg%ﬁi At Sh &ﬁohﬁgﬁé g&ﬁ%&Fﬂa éﬁﬂp 3RF i it u
said inocul ated sanple or isolated bacteria to rel ease the bacterlal DNA,
sai d bacterial DNbamiewialad®NAn a substantially

said bacterial DNA being made in a substantially
single stranded form;

b) contacting said single stranded DNA with -a
probe, said probe comprising at 1least 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 having at
least 12 nucleotides in length, and a variant thereof,
which specifically and ubiquitously anneals wiﬁh 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 peing present on
said prgbe 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 of said hybridizatioh

complex on said inert support or in said solution as an

A ) R O BERRTYLE:



single stranded form b) contacting said single st randed
DNA with a probe, said probe conprising at |east one single stranded
nucl ei ¢ aci d which nucl eotidic sequence is. selected fromthe group !-;-
consisting of SEQ 1D NO 32, SEQ ID NO 33, a sequence conplementary ss" .,
thereof, a part thereof having at least 12 nucleotides in length, and a
vari ant. t hereof, 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, whe e a hybrlﬂ tion conplex is fornmed; and

detecting the pres¥ +°§al o l'tﬁ 7 aBTEF eSSl BRY P s ai FTEHEL sG%port
or in said solution as an |nd|cat|on of t he presence and/ or

amount-  of  StrePtaphylocoggugearvseus iaishidstestnpimple.

b}

22. A method for deteéting the pfesence and/or amount
of Staphylococcus aureus in a .test sample which
comprises the following steps:

a) treating said sample with an adueous éolution
containing at least one pair of oligonucleotide pgimers
having at least 12 nucleotides in length, one oé éaid'
primers being capable §f hybridizing selectively with
one of the tw0'complémentary 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 férm an extension
product which contains the target sequence as a
template, said at least one ﬁair of primers being chosen
from within the group consisting of SEQ IDlNO: 37, a
sequence complementary thereof and a variant theréof;

b) synthesizing an extension product of each of
said primers which extension products cogtain the target
sequence, and amplifying said target sequence, if any,

to a detectable level; and

[
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28. A nethod for detecting the presence and/or anount of Streptococcus
pyogenes in a test sanple which conprises the follow ng steps: .

a) treating said sanple with an aqueous solution containing at |east one: .
pair of oligonucleotide prinmers having at |least 12 nucleotides in |length) ",,"
one of said primers being capabl e of hybridizing selectively
with one of the two conplenentary strands of Streptococcus pyogenes DNA
that contains a target sequence, and the other of said priners being

capabl e of hybridizing with the other of said strands so as to form an

extension product which cqQntains the target sequence,as a tenplate, said
at | east one pair of pﬁgneagtEEFﬁﬁgcﬁ§§e¥%?§?ﬂﬁ%m?ﬂgﬁth@mﬁFB&p nS®3¢i ng

of SEQ ID NO 32, SEQ |
amplified target sequence as an indication of the

presence and/or amount of Staphylococcus aureus in said

test sample.

23. The method of claim 22, wherein said at least one
pair of pfimers is selected from the group consisting
of:
a) SEQ ID NO: 149 and SEQ ID NO: 150,
' 5) SEQ ID NO: 149 and SEQ.ID NO: 151, and

¢c) SEQ ID NO:.ISZ and SEQ ID NO: 153.

24. A method for the detection, identification and/or
quantification of Streptococcus pneumoniae directly from
a test sample. ér from bacterial colonies, which
éomprises 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 bécteria
isolated from this sample, or

inoculating said sample or said substantially

homogenous population of bacteria isolated from this

—_—
—
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ID NO 33, a sequence conplenentary thereof and a variant thereof;

b) synthesizing an extension product of each.of said priners which _
extension products contain the target sequence, and anplifying sai:d-target
sequence, if any, to a detectable Ievel; and c) detecting the > ",
presence and/or anount of said anplified target sequence as an indication
of the presence and/or anount of Streptococcus pyogenes in said test

sanpl e. 29. The nmethod of claim 28, wherein said at | east one pair of
primers is selected fromthe group consisting of: a) SEQ
|15)4NO 141 and SEgalmgllgaor% 4§.h airr]1dert: sup’;?cgrtS,EQaLQ I?'L?isi%%?’ _?zrzlds§%9 Isl:gti'gJ

inoculated sample or isolated bacteria to release the
bacterial DNA,

said bacterial DNA being made 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 éequenge is
selected from the group consisting of SEQ ID NO:-35, a
sequence complementary thereof, a part thereof having at
least 12 nucleotides in length, and a variant thereof,
which specifiqaily and ubiquitousl? anneals with strains
or representatives of Stréptococcus pneumoniae, under
conditions such that the nucleic acid of said probe can
selectively hybridize with said bacterial-DNA(.whéreby
a hybridization complex is formed; and

¢) detecting the presence of said hybridization
domplex'on said inert supportlor in said solution as an
indication of the presence | and/or amount of

Streptococcus pneumoniae in said test sample.

- H“l“l "IIILI Illjl IIIIIII I“l ' AMENDED SHEET
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30. A nethod for the detection, identification and/or quantification of
Enterococcus faecalis directly froma test sanple or from bacterial '
col oni es, which conprises the follow ng steps: a) depositing and.. _ .
fixing on an inert support or leaving in solution the bacterial -DNA of..tHe,"
sanple or of a substantially honbgenous popul ation of bacteria isolated
fromthis sanple, or " inocul ating said sanple or said substantially
honobgenous popul ation of bacteria isolated fromthis sanple on an inert
support, and lysing in situ said inoculated sanple or isolated bacteria to
rel ease the bacterial-DNA sai d bacterial DNA being nade in a
substantially si#gte Btnakhed fornfletectipy that RELPAYCEaPAILPHgREOUNE
stranded DNA with a probe, said probe conprising at | east one single
stranded nucl ei ¢ afi dtemtocomndent pdieameadaencini & sebsectsthglonmwhieh
group consisting of SEQ 1D NO 1, SEQ

comprises the following steps:

a) treating said sample with an agqueous solution
containing 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
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 the group consisting of SEQ ID NO: 35, a
sequence complementary thereof and a variant thereof;

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

MR O R R AMENDED SHEET
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ID NO 2, a sequence conplenentary thereof, a part thereof at |east 12

nucl eotides in length, and a variant thereof, which specifically and

ubi quitously anneals wth 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
conplex is forned; and c) detecting the presence of said

hybri di zati on conplex on said inert support or in said solution as an

i ndi cation of the presence and/or anount of Enterococcus faecalis in said

test sanpl e. 31. A nethod for detecting the presence and/or anount of
Ent er ococcus faec@tesenre avd{osaappuniinch SaRiqeRaruhoreUIeMag in
st eps: a) treating said sanple with an aqueous solution containing

at | east one pair sidltemnusdmole de priners

26. The method of claim 25, wherein said pair of

" primers is defined in SEQ ID NO: 158 and SEQ ID NO: 159.

27. A method for the detection, identification and/or
quantification of Streptococcus pyogenes diregtlx from
a test sample or from bacterial colonies, .which
comprises the foliowing steps: |

a) depositihg and fixing on an inert support or
leaving in solution the bacterial'DNA of the sample or
of a sgbstantially homogenous population of bacteria
isolated from this sample, or.

inoculating said sample or said subsfantially
homogenous population of bacteria isolated from this
.sample on an inert support, and lysing in situ said
inoculaﬁed sample or isolated bacteria to release the
bacterial DNA,

said bacterial DNA being made in a substantially

single stranded form;

R O R  AvENoED g
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havi ng at

strands of Enterococcus

| east 12 nucleotides in length, one of said prinmers being
capabl e of hybridizing selectively with one of the two conplenentary :

the other of said prinmers being capable of hybridizing with- - *
of said strands so as to forman extension product which
contains the target sequence as a tenplate, said at |east one pair of

t he ot her

primers being chosen

ID NO 2, a sequence conplenentary thereof and a variant thereof;

b) synthe5|2|ng an extgpsion duct of ,each, of ald éhlch
ext ensi on products con $g| nqrhtga? t aég Eﬁﬁﬁrgfayﬁlﬁ %H"térget

sequence,

i f any,

to a detectable level; and
probe, said probe comprlslng at least one single

stranded nucleic acid which nucleotidic sequence is
gselected from the group consisting of SEQ ID NO: 32, SEQ

ID NO: 33, a sequence complementary thereof, a part

thereof having at least 12 nucleotides in length, 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 ean selectively hybridize with said bacterial

DNA, whereby a hybridization complex is formed; and
) deteCtihg the presence of eaid hybridization

complex on said inert support or in said solution as an

indication of the presence and/or amount of

Streptococcus pyogenes in said test sample.

28. A method for detecting the presence and/or amount
of Streptacoccue pyogenes in a test eample which
comprises the following steps:

a) treating said sample with an agqueous solution
containing at ‘least one‘pair of oligonucleotide primers

having at least 12 nucleotides in length, one of said

R AMEN; :
AR O ) PR OFD SHEET
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c) detecting the presence and/or anount of said anplified target sequence
as an indication of the presence and/or anount of Ent.erococcus faecalis in

said test sanple. 32. The nethod of claim 31, whereih said at l:east--one
pair of primers is selected fromthe group consisting of: o a) SEQID-
NO 38 and SEQ ID NO 39, and b) SEQ ID NGO 40 and SEQ ID NO 41.

33. A nmethod for detecting the presence and/or anmpunt of any bacteri al
species in a test sanple which conprises the foll ow ng steps: a)

treating said sanple with an aqueous solution containing a pair of
oy versal priers el S S Codsan € bPoHy b2 ERAY N1 eted 21 OF

NGO 127, one of

one of the two complementa;y strands of Strapﬁococcus
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 whiéh contains the target sequence as a -
tempiate, said at least one pair of primers being chosen
from within the group cbnsisting of SEQ ID NO: 3%, SEQ
ID NO: 33, a sequeﬁce complementary thereof ;nd a
variant thereof;

b) synthesizing an'ex;ension product of each of
said primers which extension products contain the target
sequence, aﬁd amplifying said téréet 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.

29. The method of claim 28, wherein said at least one
pair of primers is selected from the group consisting

of:

AMENDED SHEET
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said priners being capable of hybridizing selectively wth one of the two
conplenentary strands of said any bacterial species DNA that contains:a-
target sequence, and- the other of said prinmers Dbeing capable ~of--- -
hybridizing with the other of said strands so as to form an extension:: -
product which contains the target sequence as a tenplate; b)

synt hesi zi ng an extension product of each of said prinmers which extension
products contain the target sequence, and anplifying said target sequence,
if any, to a detectable level; and c) detecting the presence and/ or

anal o1 arount of “sai o Ay B a0 PR Sadcred FRC o MFesddanpre. O

b) SEQ ID NO: 143 and SEQ ID NO: 144.

30. A-method for the detection, identification and/or
quantification of_Enterocéccus faecalis directly from a
test sample or from bacterial colonies, which comprises '
the following steps:

a) depositing and fixing on an inert suppo;t or
leaving in solution the bacterial DNA of the saméle or
of a substantially homogenous populatién of bacteria
isolated from this sample, or

inoculating said sample or said substantially
homogénous population of bacteria isolatéd 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 made 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 nﬁcleotidic sequence is

selected from the group consisting of SEQ ID NO: 1, SEQ

’ | AMENDED SHEET
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34. A nethod as defined in any one of clains 1 to 4, which conprises the
eval uation of the presence of a bacterial reS|stance to.[err]-lactam :
antibiotics nediated by. the bacterial antibiotic resistance gene bla[erY]
directly froma test sanple or frombacterial colonies, which conprises
the steps of: a) contacting the bacterial DNA mﬁth a probe or wth
anplification priners, said probe or prinmers conprising at |east one
single stranded nucleic acid which nucleotidic sequence having at

least 12 nucleotides in length selected fromw thin the group consisting

of SEQ I D NO 161 p? §&§auence,cq enent ar her e a variant

t hereof, which specﬁ(?tal f@&%%’@s &%Tlﬁi%‘a?‘a‘?%ﬁ& %ed?eozﬁt i Bi RIE
resi st ance gene; and detectin thedPresence of ‘a hybridization
conpl ex or of an BRBFEPECAFE %ﬁaﬁﬁzo?emcﬁu odridesdiiBalpBathof and mcrasriant

resistance to [err]-lactam antibiotics nediated by the bacteri al
antibiotic resistaheeegtne whlclh esppcifically and ubiquitously anneals

with sﬁrains or representatives of Enterococcus
faecalis, under conditions such that the nucleic acid of
said probe can selectively hybridi;e with.said bacterial -
DNA, whereby a hybridization complex is formed;‘and

c) detecting the presence of said hybridi;ation
complex on said inert support or in said solution‘as an
indication of the presence and/or amount of Enterococcus

faecalis in said test sample.

31. 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
containing at least one pair of oligonucleotide primers
having at least 12 nucleotides in length, one of said
primeré 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

I —
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35. A nethod as defined in any one of clainms 1 to 4, which conprises the
eval uation of the presence of a bacterial reS|stance to [err]-lactam-
antibiotics nediated by the bacterial antibiotic resistance gene bla[epr]
directly froma test sanple or frombacterial colonies, which conprises ..’
the foll ow ng steps: a) contacting the bacterial DNA with a probe or
with anplification priners, said probe or priners conprising at |east one
single stranded nucleic acid which nucleotidic sequence having at

| east 12 nucleotides in |ength selected fron1mﬁthin t he group consisting

of SEQ ID NO 162, a se uence coq&% nent t her eof , é;cla.varlant
t her eof, which sp%%?fPE FyOQ1 |§E§? hsgaPa (2t thR T aBneRERPBEien
resi stance gene; and b) detecting the presence of a hybridization

conpl ex or of an pnpdlu¢tcavhbehprodutains abhendtamgebn sequence as a
template, said at least one pair of primers being chosen
| from within the group consisting of SEQ ID NO: 1, SEQ ID
NO: 2, a sequence complementary therebf and a variant
thereof;

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

c) detecting the presence and/or amount of said
amplifiedl target sequence as aﬁ indication of the
presence and/or amount of Enterococcus faecalis in said

test sample.

32. The method of claim 31, 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.
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10 APR 197



of a bacterial resistance to [err]-lactam antibiotics nediated by the .
bacterial antibiotic resistance gene blafJerr]. : 36. A:net hod

as defined in any one of clainms 1 to 4, which conprises the evalugtion: of.
the presence of a bacterial resistance to [err]-lactam antibiotics U
medi ated by the bacterial antibiotic resistance gene blaferr] directly
froma test sanple or from bacterial colonies, which conprises the
foll ow ng steps: a) contacting the bacterial DNA with a probe or

with anplification priners, said probe or primers conprising at |east one .

Teast 12 nucl cobracs R B oo oehiEs T, Bk ERERRE sl tnling g

of SEQ ID NO 163, a sequence conplenentary thereof, and a varjant _
t hereof, which sp®&ifPBY| | pacterial speciés in a test sample which

comprises the following steps:

a) treating said sample with an agqueous solution
containing a pair oﬁ universal primers which sequence is
defined in SEQ iD NO: 126 and SEQ ID NO: 127, oné 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 seqﬁence,
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;

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 émount of said any bacterial species in

said test sample.

L o



hybridi zes with said bacterial antibiotic resistance gene; and b)
detecting the presence of a hybridization conplex or of an arnplification
product as an indication of a bacterial resistance to [err]-llactam"™= **:
antibiotics nediated by the bacterial antibiotic resistance gene’ ’
bla[err]. 37. A nethod as defined in any one of clains 1 to 4,
whi ch conprises the evaluation of the presence of a bacterial resistance
to am nogl ycoside antibiotics nediated by the bacterial antibiotic

resi stance gene aadB directly froma test sanple or fron1bacteria|

col oni es, which c%m)r i ieglettﬁlx%df g; %ﬂ ’{«# | catanc}f\ one angSTgi‘ﬁ% Be »

bacterial DNA with a probe priners,; -sai

rinmers - '
P which comprises the evaluation of the presence of a

bacterial resistance to B-lactam antibiotics mediated by
'the bacterial antibiotic resistancé gene bla.., directly
from a test sample or from bacterial colonies, which
comprises the steps of:

a) contacting the bacterial DNA with a probe or
with amplification primers, ~said probe or pgimers
comprising at least one single stranded nucleié acid
which nucleotidic sequence having at least 12
nucléotides in length selected from within the group
consisting of SEQ ID NO: 161, a sequence complementary
thereocf, and a 'variant :thereof, which specifically
hybridizes with said bacterial antibiotic resistance
gene; and

b) detecting the presence of a _hybiidization
complex or of an amplification product as an indication
of a bacterial resistance to p-lactam antibiotics
mediated by the bacterial antibiotic resistance gene

blaee,.
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conprising at | east one single stranded nucleic acid which nucleotidic
sequence having at least 12 nucleotides in length selected fromw thin
the group consisting of SEQ ID NO 164, a sequence conplenentary :thereof,
and a variant thereof, which specifically hybridizes with said bacterial
antibiotic resistance gene; and b) detecting the presence of a
hybri di zati on conplex or of an anplification product as an indication of
a bacterial resistance to [err]-lactam antibiotics nediated by the
bacterial antibiotic resistance gene aadB. 38. A nethod as

defined i f alaj whi ¢h. i I [ f th
oresonce of o basperi ) HERH b et MUE VIR 568 BRCCTKENTY Flliat o

by the bacterial antibiotic resistance gene
which comprises the evaluation of the presence of a

bacterial resistance to B-lactam antibiotics mediated by
the bacterial ;ntibiotic resistance gene bla,, directly
from a test sample or from bacterial colonies, which
comprises the following steps:

a) contacting the bacterial DNA with a probe or
with amplification primers, saia probé or primers
cbmprising at least one single stranded nucleié acid
which nucleotidic sequence having at least 12
nucleotides in length selected from within the group

- consisting of SEQ ID NO: 162, a sequence complementary
thereof, and a variant thereof, which specifically
hybridizes with said bacterial antibiotic resistance
gene; and

.b) detecting the presence of a hybridization
complex or of an amplification product as an indication
of a bacterial resistance to f-lactam antibiotics
mediated by the bacterial antibiotic resistance gene

bla,.

AMEMDED SHEET |
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aacCl directly fr
conprises the fol

having at | east
vari ant thereof,

antibiotic resist
hybri di zati on

a baétériai reS|s kgé ?%eﬁér%?%@na é#égﬁlxwl 4£gggt %?a?galndlﬁagloq °

oma test sanple or frombacterial colonies, which

| om ng steps: a) contacting the bacterial DNA wth a
probe or wth anplification primers, said probe or prinmers conprising at .
| east one single stranded nucleic acid which nucleotidic sequence .
12 nucleotides in length selected fromw thin the group

consisting of SEQ ID NO 165, a sequence conplenentary thereof, and a

whi ch specifically hybridizes with said bacterial
ance gene; and b) detecting the presence of a

bacterial antibiotjc resistance gene aacCl.

which comprises the evaluation of the presence of a
bacterial resistance to B-lactam antibiotics mediated by
the bacterial antibiotic resistance gene blay,, directly
frpm a test sample orlfroﬁ bacterial colonies, which
comprises the foilowing steps:

a) contacting the bacteriél DNA with a probe or
with amplification primers, said probe or primers
comprising at least one single stranded nucleié acid
which nucleotidic - sequence having at least 12
nucleotides in length selected from within the group
consisting of SEQ ID NO: 163, a sequence cémplementary
thereof, and a variant thereof, which specifically
hybridizes'with said bacterial antibiotic resistance
gene; and

b) detecting the presence of a hybridization
complex or of an amplification product as an indication
of a bacterial resistance to PB-lactam antibiotics
mediated by the bacterial antibiotic resistance gene

blag,.
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39. A nethod as defined in any one of clains 1 to 4, which conprises the
eval uation of the presence of a bacterial resistance to am noglycoside
antibiotics nediated by the bacterial antibiotic resistance gene ! d@acC2
directly froma test sanple or frombacterial colonies, which conprises
the foll ow ng steps: a) contacting the bacterial DNA with a probe or
with anplification priners, said probe or priners conprising at |east one
singl e stranded nucleic acid which nucleotidic sequence having at

| east 12 nucleotides in length selected fromw thin the group consisting

of SEQ ID NO 166,,a SgQ o I tary. t e d.a_varian
Chereof . whi ch Sp32i f i BalFyrog, B seiaded fin <l e 8EatfiEl Bbo, 4.
resi stance gene; and b), detecting the presence of a hybridization
conpl ex or of an WABFR{ COMPIIFES oHliRt N3 L1HACLRE f | BRe srefenss epfar
resistance to [err]-lactam antibiotics nediated by the bacteri al

anti biotic resistioaceegtat aaesf8tance to aminoglycoside antibiotics
mediated by the bacterial antibiotic resistance gene
aadB directly from a test sample or from bacterial
colonies, which comprises the following steps:

a) contacting the bacterial DNA with a probe or
with amplificatio# prihers, said probe or p;imers. |
comprising at least one single stranded nﬁcleia acid
Qﬁich nucleotidic sequence having at least 12
nucleotides in length selected from within the group
consisting of SEQ ID NO: 164, a séquence complementary
theréof, and a variant thereof, which specifiéally
hybridizes with said bacterial antibiotic resistance
gene; and

b) detecting the presence of. a hybridization
complex or of an amplification product as an indication
of a bacterial resistance to B-lactam antibiotics

mediated by the bacterial antibiotic resistance gene

aadB.

A O
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40. A nethod as defined in any one of clains 1 to 4, which conprises the
eval uation of the presence of a bacterial resistance to am nogl ycoside
antibiotics nediated by the bacterial antibiotic resistance gene aacC3
directly froma test sanple or from bacterial colonies, which conprises. .
the foll ow ng steps: a) contacting the bacterial DNA with a probe or
with anplification prinmers, said probe or priners conprising at |east one
single stranded nucleic acid which nucleotidic sequence having at

| east 12 nucleotides in length selected fromw thin the group consisting

Chereor . whi ch spdi 11 dbi 9L ARYoRPARZELNRR: AusArY DS & 41144 of ot ct-

resi stance - gene; and b) detecting the presence of a hybridization
which comprises the evaluation of the presence of a
bacterial resistance to aminoglycoside antibiotics
mediated by the bacterial antibiotic resistance gene
aacCl directly from a test sample or from bacterial
colonies, which compriseé the following steps:

a) contacting the bacterial DNA with a probe or
with amplification primers, said probe or primers
comprising at least'one single stranded nucleié acid
which nucleotidic. sequence having at least 12
nucleotides in length selected from within the group
consisting of SEQ ID NO: 165, a sequence complementary
thereof, and a variant thereof, which specifically
hybridizes with said bacterial antibiotic resistance
gene; and

b) detecting the presence of a hybridization
complex or of an amplification product as an indication
of a bacterial resistance to f-~lactam antibiotics

mediated by the bacterial antibiotic resistance gene

aaccCl.
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conplex or of an anplification product as an indication of a bacterial
resistance to [err]-lactam antibiotics nediated by the bacteri al
antibiotic resistance gene aacC3. 41. A nmethod as defined in
any one of clainms 1 to 4, which conprises the evaluation of the presence
of a bacterial resistance to am nogl ycoside antibiotics nediated by the
bacterial antibiotic resistance gene aacA4 directly froma test sanple or
frombacterial colonies, which conprises the follow ng steps: - a)
contacting the bacterial DNA with a probe or wth anplification prinmers,

S ,PTObe of PUIBTS ACRERGLA B, RbhaBRl (1 b ofrandings nucts! g ool d

selected fromw thin the group consistin? of SEQ ID NO 168, a sequence

conpl ement ary which comprises the evaluation of the presence of a
.bacterial resistance to aminoglycoside antibiotics
mediated by the bacterial antibiotic resistance gene
~aacC2 directly from a test sample or from bacterial
colonies, which comprises the following steps:

a) contacting the bacterial DNA with a probe or
with amplification p:imers, said probe or primers
comprising at least one single stranded nucleié acid
which nucieotidic sequence 'having at least 12
nucleotides in length selected from within.the gfoup
consisting of SEQ ID NO: 166, a sequence complemehtary
thereof, and a variant thereof, which specifically
hybridizes with said bacterial antibiotic resisténce
gene; and |

b) detecting the presence of a hybridization
complex 6r of an amplification product as an indication
of a bacterial resistance to B-lactam antibiotics

mediated by the bacterial antibiotic resistance gene

aacC2.

Lo —
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t hereof, and a variant thereof, which specifically hybridizes wth said
bacterial antibiotic resistance gene; and b) detecting the presence
of a hybridization conplex or of an anplification product as an indication
of a bacterial resistance to [err]-lactam antibiotics nediated by the
bacterial antibiotic resistance gene accA4. 42. A nethod as
defined in any one of clains 1 to 4, which conprises the evaluation of the
presence of a bacterial resistance to [err]-lactam antibiotics nediated by
the bacterial antibiotic resistance gene necA directly froma test sanple

o oM bact eV ol i) O Spcalfh s SEFRELTCE' Uy BHLOBE IS co 4,
| which comprises the evaluation of the presence of a
bacterial resistance to aminoglycoside antibiotics
mediated by the bacterial antibiotic resistance gene
aacC3 directly from a test sample or from bacterial
colonies, which comprises the following steps:

a) contacting the bacterial DNA with a probe or
with amplification primers, said probe or p{imers
comprising at least one single stranded nuclei; acid
which nucleotidic sequence having at least 12
nucleotides in length selected from within the group
consisting of SEQ ID NO: 167, a sequence complementary
‘thereof, 'aﬁd a variant thereof, which specifically
hybridizes with said bacterial antibiotic resistance
gehe; and

b) detecting the presence of a hybridization
complex or of an amplificaﬁion product as an indication
of' a bacterial resistance to f-lactam antibiotics

mediated by the bacterial antibiotic resistance gene

aacC3.

g p——
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with anplification prinmers, said probe or primers conprising at |east one
single stranded nucleic acid which nucleotidic sequence having at

| east 12 nucleotides in length selected fromw thin the group conS|st|ng
of SEQ ID NO 169, a sequence conplenentary thereof, and a variant .

t hereof, which specifically hybridizes with said bacteri al antlblotlc

resi stance gene; and b) detecting the presence of a hybridization

conplex or of an anplification product as an indication

of a bacteri al

resistance to [err]-lactamantibiotics nediated by the bacterial

antibiotic resist ance ene

as defined in

. , 43. A nepho
any one of clains*t-to 4met\ﬂg?%cﬁsc(53r?&"i%e& %rh(éaré‘(/a?rﬂ%t‘?%)n g?‘”ﬁ“ﬁe 1pE8sénce

of a bacteri al reS|stance to vanconycin nedi ated by the

which comprises the evaluation of the presence of a

bacterial resistance to aminoglycoside antibiotics

mediated by the bacterial antibiotic resistance gene

aachd directly from a test sample or from bacterial

colonies, which comprises the following steps:

a) contacting the bacterial DNA with a probe or

with amplification primers, said probe or primers

cbmprising at least one single stranded nucleic acid

which nucleotidic seqﬁence having

at least 12

nucleotides in leﬁgth selected from within the group

consisting of SEQ ID NO: 168, a sequence complementary

thereof, and a variant thereof, which specifically

hybridizes with said bacterial antibiotic resistance

gene; and

b) detecting the presence of a hybridization

~ complex or of an amplification product as an indication

of a Dbacterial resistance to PB-lactam antibiotics

mediated by the bacterial antibiotic resistance gene

acch4.

N
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bacterial antibiotic resistance genes vanH, vanA and vanX directly froma
test sanple or frombacterial colonies, which conprises the follow ng

st eps: a) contacting the bacterial DNA with a probe or wth
anplification prinmers, said probe or priners conprising at |east one
single stranded nucleic acid which nucleotidic sequence having at

| east 12 nucleotides in length selected fromw thin the group consisting
of SEQ ID NO 170, a sequence conplenentary thereof, and a vari ant

t hereof, which specifically hybridizes with said bacterial antibiotic

Conpi ex or of an 4t A aeted ecePPdd iR BR708Re0he” il He .

resistance to [erg%égfctan1angibiotics ‘medi at ed by the bacterial

anti bi otic resist hgereEPriges| thenkvalystion of the presence of a
bacterial resistance to B-lactam antibiotics mediated by
the bacteriai antibiotic resistance gene mecA directly
from'a test éample or from baqterial colonies, which
comprises the following steps:

a) contactiné the bacterial DNA with a probe or
with amplification primers, said probe or primers
comprising at least one single stranded nuclein acid
which nucleotidic sequenne having at least 12
nucleotides in length selected from within the group
consisting of SEQ ID NO: 169, a séquence complementary
thereof, and a variant thereof, which specifically
hYbridizes with said bacterial antibiotic resistance
gene; and

b) detecting the presence of a hybridization
complex or of an amplification product as an indication
of a bacterial resistance to f-lactam antibiotics

mediated by the bacterial antibiotic resistance gene

mecA.
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44. A nmethod as defined in any one of clains 1 to 4, which conprises the
eval uation of the presence of a bacterial resistance to streptogramn A
medi ated by the bacterial antibiotic resistance gene satA directly from a
test sanple or frombacterial colonies, which conprises the foll ow:ng

st eps: a) contacting the bacterial DNA with a probe or wth
anplification priners, said probe or priners conprising at |east one
single stranded nucleic acid which nucleotidic sequence having at

| east 12 nucleotides in length selected fromw thin the group consisting

of SEQ ID NO 173,.a sequenge conpl ntary. thereof d a_variagnt

t her eof , whi ch spééi'fi?a?ﬂ%}%%@bgr?a‘?%’sﬁ%ﬁ{t%ns%ﬁ%é 8%, 8F; staile 4 gq &
resi stance gene; and b) detecting the presence of a hybridization
compl ex or of an ¥RpKhf i cURPBISes ofibet ey lantion cof i She Bresenes epfala
resistance to [err]-lactam antibiotics nediated by the bacteri al
antibiotic resistbaceegdnd pekfstance to vancomycin mediated by the

bacterial antibiotic resistance genes vanH, wvanA and
vanX directly from a test sample or from bacterial
colonies, which comprises the following steps:

a) contacting the bacterial DNA with a probe or
with amplification :primers, said probe or 'ppimers
¢omprising at least one single stranded nucleie acid
which nucleotidic sequence having at least 12
nucleotides in length seiected from within the group
consisting of SEQ ID NO: 170, a sequence complementary
thereof, and a variant thereof, which specifically
hybridizes with said bacferial antibiotic resistance
gene; and

b) detegting the presence of a hybridization
complex or of an amplification product as an indication
of a bacterial resistance to p-lactam anﬁibiotics
mediated by the bacterial antibiotic resistance genes

vanHd, vanA, vanX.
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45. A method as defined in any one of clains 1 to 4,

whi ch conprises the

eval uation of the presence of a bacterial resistance to am noglycoside

antibiotics nedi

ated by the bacterial antibiotic resistance gene

aacA-aphD directly froma test sanple or frombacterial colonies, whi ¢hs

conprises the fol

| owi ng st eps: a) contacting the bacterial DNAwith a

probe or wth anplification priners, said probe or priners conprising at

| east one single
having at | east

stranded nucleic acid which nucleotidic sequence

12 nucleotides in length selected fromw thin the group

i St f SEQ,ID NQ 17 onpl n L 2
Co ot thereor dfrch A pietod A7 HERGSed of D SATbR, of Satfis kS %,

vari ant thereof,
antibiotic resist

ance_ gene; and . ,
which comprises the evaluation of the presence of a

bacterial resistance to streptogfamin A mediated by the
bacteriél antibiotic resistance gene satA directly from
a test sample or from bacterial éolonies, which
comprises the following steps:

a) contacting the bacterial DNA with a probe or
with amplification primers, _said probe or pgimers'
comprising at least one single stranded nucleie acid
which nucleotidic sequence having at least 12
nucleotides in length seiécted from within the group
consisting of SEQ ID NO: 173, a sequence complementafy

thereocf, and a variant thereof, which specifically

‘hybridizes with said bacterial antibiotic resistance

gene; and

b) detecting the presence of a hybridization
complex or of an amplification product as an indication '
of a bacterial resistance to f-lactam antibiotics
mediated by the bacterial antibiotic resistance gene

sath.
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b) detecting the presence of a hybridization conplex or of an
anplification product as an indication of a bacterial resistance to

[err]-lactam antibiotics nediated by the bacterial antibiotic reS|stance
gene accA- aphD. . 46. A nethod as defined in any one of: cl ai ns

1 to 4, which conprises the evaluation of the presence of a bacterial
resistance to virginianycin nediated by the bacterial antibiotic
resi stance gene vat directly from a test sanple or from bacteri al

col oni es, which conprises the follow ng steps: a) contacting the
bacterlal DNA withea pro0 9¢B| I cat S aid prqbe or
prinmers conpri si %8 at 2"%5 gn\égéslhdm e é‘%rargdé‘gynu&g?% Sélg‘&mswﬁ‘i 2'1‘? 4,
nucl eotidic sequence. having at |east nucl eotides in length

sel ect ed from wi t HhAchh&CQgiRRkSes the evaluatlon of the presence of a

‘bacterial resistance to aminoglycoside antibiotics
mediated by the ﬁacﬁerial antibiotic resistance gene
aacA-aphD directly from a test sample or from bacterial
colonies, which comprises the following steps:

a) contacting the bacterial DNA with a probe or
with amplificatiqn primers, said probe or primers
comprising at least one single stranded nucleié acid
which nucleotidic éequence having at least 12
nucleotides in length selected from within the group
consisting of SEQ ID NO: 174, a sequence complementary
thereof, and a wvariant thereof, Which specifically
hybridiées with said bacterial antibiotic resistance
gene; and

b) detecting the presenée of a hybridization
complex or of an amplification product as an indication
of a bacterial resistance to f-lactam antibiotics
mediated by the bacterial antibiotic resisfance gene

accA-aphD.
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consisting of SEQ ID NO 175, a sequence conpl enentary

t her eof

and a

vari ant thereof, which specifically hybridizes wth said bacterial
antibiotic resistance gene; and h) detecting the presence of a
hybridi zation conplex or of an anplification product as an indicatton - of
a bacterial resistance to [err]-lactam antibiotics nediated by the

A net hod as
defined in any one of claims 1 to 4, which conprises the evaluation of the
presence of a bacterial resistance to virginianycin nediated by the

est sanple or

bacterial antibiotic resistance gene vat.

bacterial antibioti.c resistanc en irectly from _a
from bacterial coff8nie ?'tcﬁie "‘g%rf%ﬁ/g'é%‘gtm Y| BREngEsE

47.

Bg.ms

I

which comprises the evaluation of the presence of a

bacterial resistance to virginiamycin mediated by the

bacterial antibiotic resistance gene vat directly from

a test sample or from bacterial

comprises the following steps:

colonies,

which

a) contacting the bacterial DNA with a probe or

with amplification primers, said probe or primers

comprising at least one single stranded nucleic acid

which nucleotidic sequence having

at

least 12

nucleotides in 1eﬁgth selected from within the group

consisting of SEQ ID NO: 175, a sequence complementary

thereof, and a variant thereof, which specifically

hybridizes with said bacterial antibiotic resistance

gene; and

b) detecting the presence of a hybridization

complex or of an amplification product as an indication

of a bacterial resistance to p-lactam antibiotics

mediated by the bacterial antibiotic resistance gene

vat.
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a) contacting the bacterial DNA with a probe or wth anplification
primers, said probe or prinmers conprising at |east one single stranded. .
nucleic acid which nucleotidic sequence having at least 12 - ;
nucl eotides in length selected fromw thin the group consisting of*'SEQ 1D
NGO 176, a sequence conplenentary thereof, and a variant thereof, which
specifically hybridizes with said bacterial antibiotic resistance gene;
and b) detecting the presence of a h}bridization conpl ex or of an
anplification product as an indication of a bacterial resistance to

[err]-lactam anti im0t i %S&%ﬂﬁo%gf{&g bfrgt%ﬁ' abn@”[:@fbic‘i%;i o g.;s:]t:g i{l”f[:g

gene vga. as define n-any one of Cl

4, which conprise ,tQF eval uati on gf t he preaehce gf a
which comprises the evaluation of the presence of a

bacterial resistance to virginiamycin mediatéd by the
bacterial antibiotic resistance géﬁe vga directly from
a test sample or from bacterial colonies, which
éomprises the following steps:

af contacting the_bacterial DNA with a probe or
with émplifidation primers, said probe or primers
comprising at least one single stranded nucleie acid
which nucleotidic sequence having at 1least 12
nucleotides in length selected from within the group
consisting of SEQ ID NO: 176, a séquence complementary
thereof, and a wvariant thereof, which specifidaily
hybridizes with said bacterial antibiotic resistance
gene; and

b) detecting the presence of a hybridization
complex or of an amplification product as an indication
of a bacterial resistance to B-lactam antibiotics
mediated by the bécterial antibiotic resistance gene

vga.

AMENDED SHEET
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bacterial resistance to erythronycin nediated by the bacterial antibiotic
resi stance gene nsrA directly from a test sanple or from bacteri al _
col oni es, which conprises the follow ng steps: a) contacting the
bacterial DNA with a probe or with anplification priners, said probe or
prinmers conprising at |east one single stranded nucleic acid which

nucl eotidic sequence having at least 12 nucleotides in length _
selected fromwi thin the group consisting of SEQID NO 177, a sequence
conpl enentary thereof, and a variant thereof, which specifically

hybridi zes with sgipd bgc [ | ot e resi n ne; )
detecting the prggéncg ‘n%?:h@éi faléygbrc%ﬁi?aet | oﬁ§ %ﬁoﬁpcﬁea %? g}agﬁg 1to ll,
anplification produg¢t as an indicatjon of a bacterial_ resistance to

[err]-1actam anti ¥ldFhc COMRIfiSa®dtR evelyasion AL akbepirsasencasiefarce

gene nsrA :
bacterial resistance to erythromycin mediated by the

bacterial antibiotic resistaﬁce gene msrA diréctly from
a test sample or from bacterial colonies, which
comprises the following s;eps:

a) contacting the bacterial DNA.with a probe or
with amplification .primers, said probe or primers
comprising at léést one single st;anded nucleie acid
which nucleotidic seqﬁence having at least 12
nucleotides in length selected from within the group
consisting of SEQ ID NO: 177, a sequence complemeﬁtary
thereof, and a wvariant thereof, which specifically
hybridizes with said bacterial antibiotic resigtance
gene} and

b) detecting the presence of a hybridization
complex or of an amplification product as an indication
of a bacterial resistance_ to PB-lactam antibiotics

mediated by the bacterial antibiotic resistance gene

msxA.
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49. A nmethod as defined in any one of clains 1 to 4, which conprises the
eval uation of the presence of a bacterial resistance to b-lactans,
“am nogl ycosi des, chl oranpheni col and/or trinmethoprimnediated by the .
bacterial antibiotic resistance gene int directly from a- test- sanple 6r
from bacterial colonies, which conprises the follow ng steps: a)
contacting the bacterial DNA with a probe or wth anplification priners,
said probe or primers conprising at |east one single stranded nucleic .
acid which nucleotidic sequence having at least 12 nucleotides in
| ength selected fromwithin the group .consisting of SEQ ID NO 171, a
sequence conpl emerft?ry AtRekRef, agndefingd dnt afe s OTnFH Rk EPcal | y
hybri di zes with said bacterial antibiotic resistance gene; and b)
detecting the preseniczh ofomplnibesditia | evaluatpbex ofr ttie aprasphiéi ¢t i &n
product as an indication of a bacterial resistance to [err]-lactam
antibiotics - pacterial resistance to b-lactams, aminoglycosides,
chloramphenicol and/or trimethoprim mediated by the
bacterial antibiotic resistance gene int directly from
a test sample or from bacterial colonies, which -
comprises the following steps:

a) contacting the bacterial DNA with a probe or
with amplification primers, said probe or primérs
comprising at least one single stranded nucleic acid
which nucleotidic sequence having at least 12
nucleotides in length selected from within the group
consisting of SEQ ID NO: 171, a sequence complementary
thereof, and a variant thereof, which specifically
hybridizes with said bacterial antibiotic¢ resistance
gene; and

b) detecting the presence of a hybridization
complex or of an amplification product as an indication
of a bacterial resistance to p-lactam antibiotics

mediated by the bacterial antibiotic resistance gene

int.
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nmedi ated by the bacterial antibiotic resistance gene int. ~ 50.
A nethod as defined in any one of clains 1 to 4, which conprises the

eval uati on of the presence of a bacterial resistance to [err]-lactans,

am nogl ycosi des, chl oranpheni col and/or trinmethopri mnedi ated by the
bacterial antibiotic resistance gene sul directly from a test sanple or
frombacterial colonies, which conprises the follow ng steps: _ a)
contacting the bacterial DNA with a probe or wth anplification prinmers,
said probe or prinmers conprising at Ieast one single stranded nucl eic acid
whi ch  nucl eoti di sequenc avi n Ieast nucl egtides in length

sel ected from witRPn tfe W DT ??@ EEI)PEFNEﬁ fiaing dedrerfoe

conpl ement ary
which comprises the evaluation of the presence of a

bacterial resistance to pB-lactams, aﬁinoglycosides,
chloramphenicol and/or trimethoprim mediated by the
bacterial antibiotic resistance gene sul directly from
a test sample or from bacterial colonies, .which :
comprises the following steps:

a) contacting the bacterial DNA with a prope or
with amplification primers, said probe or primers
comprising at least one single stranded nucleic acid
which nucleofidic sequence having at least 12
nucleotides in length selected from within the group
consisting of SEQ ID NO: 172, a sequence complementary
thereof, and a variant' thereof, which specifically
.hybridizes with said bacterial antibiotic resistance
gene; and

b) detecting the presence of a hybridization
complex or of an amplifiéation product as an indication
of a bacterial resistance to f-lactam antibiotics
mediated by the bacterial antibiotic resistance gene

sul.
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t hereof, and a variant thereof, which specifically hybridizes with said
bacterial antibiotic resistance gene; and b) detecting the presence
of a hybridization conplex or of an anplification product- as an indication
of a bacterial resistance to [err]-lactam antibiotics nedi-ated by the’.
bacterial antibiotic resistance gene sul. 51. A nucleic acid
havi ng the nucl eoti de sequence of any one of SEQID NO 3, SEQ ID NO 4,
SEQID NO 29, SEQID NO 36, SEQID NO 37, a part thereof and variants-
t hereof  whi ch, when in single . stranded form ubiquitously and
specifically hybridize with a target bacterial DNA as a probe or as a
primer. 52. APlol AgBHGerdet paRAmATIRY Fheusedeptidesegaunneecef any

one of SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 29, SEQ ID
NO: 36, SEQ Ib NO: 37, a part thereof and variants
thereof which, when .in singie stranded form,
ubiquitously and specifically hybridize with a target

bacterial DNA as a probe or as a primer.

52. An oligonucleotidé having a nucleotidic sequence of
any one of SEQ Ib NOs: 38 to 43, SEQ ID NOs: 83 éo 86,
SEQ ID Nb: 112, SEQ ID NO: 113, SEQ ID NO: 118, SEQ Ib
NO: 119, SEQ ID NO; 127, SEQ ID NO: 131, SEQ ID NO: 132,
SEQ ID NOs: 141 to 153, SEQ ID NO: 158, SEQ ID NO: 159

and SEQ ID NO: 160.

53. A recombinant plasmid comprising a nucleic acid as

defined in claim 51.

54. A recombinant host which has been transformed by a

recombinant plasmid according to claim 53.

55. A recombinant host according to claim 54 wherein

said host is Escherichia coli.

40 APR 99T,
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any one of SEQ ID NOs: 38 to 43, SEQ1D NGOs: 83 to 86, SEQID NO 112, SEQ
ID NO 113, SEQID NO 118, SEQID NO 119, SEQ ID NO 127, SEQ I D NO

131, SEQ ID NO 132, SEQ ID NGs: 141 to 153, SEQ ID NO 158, SEQ 1D NO .
159 and SEQ ID NO 160. 53. A reconbinant plasm d conprising a nucl.eic
acid as defined in claimb51. 54. A reconbi nant host which has been
transfornmed by a reconbinant plasmd according to claim53. 55. A
reconbi nant host according to claim54 wherein said host is Escherichia
coli. 56. A diagnostic kit for the detection and/or

56. A diagnostic kit for the detection and/or
quantification of the nucleic acids of any combination
of the bacterial species defined in any one of claims 9,
12, 15, 18, 21, 24, 27 and 30, comprising anQ

combination of probes defined therein.

57. A diagnostic kit for the detection and/or
quantification of the nucleic acids of any combiqation
of the bacterial sgpecies aefined in any one of élaims
10, 11, 13, '14, 16, 17, 19, 20, 22, 23, 25, 26, 28, 29,
31 and 32, comprising any combination of pairs of

primers defined therein.

58. A diagnostic..kit for the detection and/or
quantification of the_nucleic acids of any combination
of the bacterial resistance genes defined in any one of
claims 34 to 50.comprising ahy combination of prdbes

defined therein.

59. A diagnostic kit for the detection and/or

quantification of nucleic acids of any bacterial species

[T il



quantification of the nucleic acids of any conbination of the bacterial
speci es defined in any one of claims 9, 12, 15, 18, 21, 24, 27 and 30,
conprising any conbination of probes defined therein. 57. A dlagno§tic
kit for the detection and/or quantification of the nucleic acids of- any
conmbi nation of the bacterial species defined in any one of clainms 10, 11,
13, 14, 16, 17, 19, 20, 22, 23, 25, 26, 28, 29, 31 and 32, conprising any
conbi nation of pairs of prinmers defined therein. 58. A diagnostic

kit for the detection and/or quantification of the nucleic acids of

any conbination of the bacterlal remstgﬂegai enes deflned In any one of
clains 34 to 50 cGRAPPrSIGR KPS FHEITRES $ obRsSEQefiPn dPst-hdidd mnd

59. A diagnostic kit for the detection and/or quantification of nucleic
aci ds of any bact &2i7al species ' :

60. A diagnostic kit for the simultaneous detection
and/or quantification of nucleic acids of any bacterial
antibiotic resistance genes selected from.the group °
éonsisting of : blaum,.blanm, bla,,, aadB, aacCl, aacC2,
aacC3, aacA4, mecA, vanA, vanH, vanX, satA, aacAiaphD,
vat, vga, msrA, sul and int, and of any combination of
the bacterial species defined in claim 56, comprising
any combination of the bacterial probes defined in claim
56 and any combination of the probes to the antibiotic
resistance genes defined in any one qf SEQ ID NOs: 161

to 177 in whole or in part.

61. A diagnostic kit for the simultaneous detection
and/or quantification of nucleic acids of any antibiotic
resistance genes selected from the group consisting of :
bla.ew, bla,,, blag,, aadB, aacCl, aacC2, aacC3, aach4,
mechA, vanA, vanH, vanX, satA, aacA-aphD, vat, vga, msrA,
sul and int, and of any combination of the bacterial

species defined in claim 57, comprising any combination

_ |
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conprising the priners defined in SEQ ID Nos. 126 and 127. 60. A

di agnostic kit for the simultaneous detection and/or quantification of
-nucleic acids of any bacterial antibiotic resistance genes selected from
the group consisting of : bla[err], bla[err], bla[err], aadB, aacCl, '
aacC2, aacC3, aacA4, necA, vanA, vanH, vanX, satA, aacA-aphD, “vat, vga,
mer A, sul and int, and of any conbination of the bacterial species defined
in claimb56, conprising any conbination of the bacterial probes defined in
claim 56 and any conbination of the probes to the antibiotic resistance
genes defined in any one of SEQ I D NOs: 161 to 177 in whole or in part.

61. A diagnostic Rﬁtth&'E?ﬁ?%lﬁﬁlﬁ&ﬁ@&ﬁ?(ﬁﬁﬁ&ﬂﬁ@ﬂ#naﬁﬁﬁ@ﬁ‘dﬁbn@ﬂdléaﬁ'on

of nucleic acids of any antibiotic
combination of pairs of primers that anneal to the

antibiotic resistance genes defined in any one of SEQ ID

NOs: 161 to 177.

62. A diaénostic kit for the simultaneous detection °
and/or quantification of any bacterial species, of any
bacterial antibiotic resistance genes selected frqm the
group consisting of: bla,,, bla,,, bla,, aadB, ;acC1,
aacC2, aacC3, aach4, mecA, vanA, vanH, vanX, gath,
aacA-aphD, vat, vga, msrA; sul and int, and of any
combination of the b;cteiial species defined in cléim
57, comprising any combination of pairs of primers
defined in claim 57; the pairs of primers defined in SEQ
ID Nos. 126 and 127 and any combination of pairs of
primers Ehat anneal to the antibiotic resistance genes

defined in any one of SEQ ID Nos.: 161 to 177.
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‘resi stance genes selected fromthe group s s@&g& bI a[err ¢
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(57) Abstract

The present invention relates to DNA-based methods for universal bacterial detection, for specific detection of the pneumoniae,
Pseudomonas aeruginosa, Proteus mirabilis, Streptococcus pneumoniae, Staphylococcus aureus, Staphylococcus epiderminis, Enterococcus
Jaecalis, Staphylococcus saprophyticus, Streptococcus pyogenes, Haemophilus influenzae and Moraxella catarrhalis as well as for specific
detection of commonly encountered and clinically relevant bacterial antibiotic resistance genes directly from clinical 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 laboratories. The core of this invention consists primarily of the DNA sequences from all species-specific genomic
DNA fragments selected by hybridization from genomic libraries or, alternatively, selected from data banks as well as any oligonucleotide
sequences derived from these sequences which can be used as probes or amplification primers for PCR or any other nucleic acid amplification
methods. This invention also includes DNA sequences from the selected clinically relevant antibiotic resistance genes.




conmbi nation of the bacterial species defined in claim 57, conprising any
conbi nation of pairs of priners defined in claim57, the pairs of priners
defined in SEQ ID Nos. 126 and.127 and any conbination of pairs of

prinmers that anneal to the antibiotic resi stance genes defined in any one
of SEQID Nos.: 161 to 177. o
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