-1- A METHOD OF ,DI AGNCSI S AND AGENTS USEFUL FOR SAME FI ELD OF THE | NVENTI ON
5 The present invention relates generally to a nethod of diagnosis and

ageht s*useful for sanme. Mre particularly, the present inyenti provi des
for a method of diagnosing or confirmng the di agnogl; {)[f) gﬁ:i E;I
ul cgration or other diseases caused or exacerbated by Cal t obact eri um
species or related organisnms. 10 BACKGROUND OF THE | NVI Bi bl i ographi c
details of the publications nunerically seferred to in i“sdspecification
~are collected at the end of the description. 15 The rapidly incresing
sophi stication of reconbinant DNA technology is greatly facilitating
research and devel opmant in the nedical and allied health fields, TQ/S S
particularly the 0D OF DIAGNOSISI AN AGENTHUSER G FOR SAME Ve t he
potential to provide a highy sensitive and rational approach to nedical
di agnosi s, especially for infections where the causative organi smcannot be
cul tured agi e oF TERINVENTIONDdEependent on techniques of | ow sensitivity
such as 20 histology. Ganul onma inguinale, or donovanosis as it is nore
commonly known, is a disease condition resulting in genital ulceration and
other SY5'PRY frekdnt BR@ftion Rfindh RAGAY {0° el BT dignos BidSgedty e Kéx by
In addition, Tt may increase the ri'sk of the transm ssion of human |
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typi cal *histological features in snears and bi opsies. The sensitivity of
t hese 30 hi stol ogi cal techniques varies from between 60 and 80% dependi ng
on the ylc | d the experience and diligence of the
hi stopa?ho%ﬁ*‘é&w&mm@]need, t herefore, to develop a
di agnost-i-e—pracedure which is both convenient and highly sensitive. _
Bibliographic details of the publications numerically referred to in this specification are ¢ollected

at the end of the description.
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1S The rapidly increasing sophistication of recombinant DNA technology is greatly facilitating
research and development in the medical and allied health fields. This is particularly the case in
the area of diagnosis. DNA fingerprints bave the potential to provide a highly’sensitive and
rational approach to medical diagnosis, especially for infections where the causative organism
‘cannot be culmured and/or diagnosis is dependent on techniques of low sensitivity such as
20 histology.

Granuloma inguinale, or donovanosis s it is more commonly known, is a disease cordition
resulting in genital ulceration and other systemic illness. The disease is a cause of considerable
 morbidity. In addition, it may increase the isk of the trassmission of human immunodeficiency
25 virus (HIV) and, hence, the rapid diagnosis and treatment of donovanosis is becoming an
important priority in the control of sexually transmitted diseases.

The diagnosis of donovanosis has previously been problematic and has generally relied on the
detection of typical histological features in smears and biopsies. The sensitivity of these
30 histological techniques varies from between 60 and 80% depending on the ulcer type, the stain
used and the experience and diligence of the histopathologist (1, 2). There is a need, therefore,



The causative organi sm of donovanosis is Cal ymmatobacterium granul omati s.
Thi s- organi sm cannot be cultured in conventional m crobiological nmedia
athough it can be maintained following 5 inoculation.in the yolk sac of
chick enmbryos (1, 3, 4). Although culture of the organi smhas been reported
in hwuman nonocytes (11) and Hep-2 cells (12), difficulties in culturing the
or gani sm have hanpered the devel opnent of diagnostic techniques for C
granul omatis. In any event, reliance on the culturing of highly fastidious
i nfectious agents as a form of diagnosfs is expensive and tine consum ng
and requires adequate and careful transport fromthe patient to an 10
appropriate reference | aboratory. In work | eading up to the present

i nvent i on, tadeyclopaalizgrosticsproepdurcavhicicis Goth convehidrn sadihighly ansitoe. t he
causati ve organi sm of donovanosis. A nucleic acid based assay has many
advant ages; these include sensitivity, no reliance on the maintenance of
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nucl eot i Se sequence of said Cal ynmat obact eri um speci es or an organi sm

r el at ed IPnpREPRRajg eferpnredshoraloryn, esence or absence of said nucl eotide
sequence is-indicative of Cal ymratobacterium species in the sanple. - 3-
Anot her aspect of the present invention provides a nethod of identifying C
gr anul onat Inowérk leading up to the present invention, the inventors sought a nucleic acid based assay for

the causative organism of donovanosis. A nucleic acid based assay has many advantages; these
include sensitivity, no reliance on the maintenance of viable organisms and the fact that there is
15 alesser probability of loss of diagnostic yield if there is a delay between collaction and assay.

SUMMARY OF THE INVENTION

Sequence Identity Numbers (SEQ ID NOs.) for the nucleotide sequences referred to herein are
20 defined after the hibliography. '

Throughout this specification and the claims which follow, unl&sé the conteit requires otherwise,

the word "comprise", or variations such as "comprises” or "compﬁsing", will be understood to

imply the inclusion of a stated integer or group of integers but not the exclusion of any other
25 integer or group of integers.

One aspect of the present invention contemplates a method of detecting Calymmatobacterium
species in a sample said method comprising detecting the presence or absencc of a nucleotide
sequence of said Calymmatobacterium species or an organism related thereto wherein the

30 presence or absence of said nucleotide sequence is indicative of Calymmatobacterium species
in the sample. ' ‘



sanpl e said nethod conprising detecting the presence of a nucl eodi de
sequence from C granul omatis or an organismrelated thereto wherein the
identification of said nucleotide sequence is indicative of C. granulomatis
in said sanple. 5 Yet another aspect of the present invention contenplates
a met hod of detecting C. granualomatis in a sanple said nmethod conprising
detecting the presence of a nucl eotide sequence fromC. granulomatis or an
organismrelated thereto with a nucl e c acid nol ecul e derived from an
organi smgenetcally related to C granul omatis wherein the presence of said
nucl eoti de sequence 10 ic indicative of C granulomatis in the sanple.

Still yet anpther aspect of the present invention, there js prqvided a
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of a secdRAMCHERisdRdicatve ob Gy grepuwlomgtia I sAd S2BWENt from C. granul omati s but

presentgin said organi smusing anot her heterol ogous nucleic acid nol ecul e,
wherein the presence of said fist nucleotide sequence and sbsence of said
second nuYdtenoethetaspestefshapresest invettiomtonteaplstes@ method bhHdritcitiog iGh goaniudomatispl e.

20 Even vyet a further aspect of t resent invention.c enpl at es a met hod
of dot ect Agemplégei e BRE Ededing dednE IR st hE Bt BRIEHRE SRRE Fof S ng
the presenaRulbinads BP 8 or@inAf flA6H HRAGS with & dbéleic AR Moleslle dedved febhian aci d
probe derived fromKlebsiella phoE and deterni ning the absence of scrA

rel at ed eganismgspeticallynglatedito € grinulamatis wientin the gresensd of saidmudiestide sequencscr A
25 \/\/neg&i.n.ntdlk}:gﬁ\p.ra_ nce qgf phoE el at ﬁd sequences but absence of scrA
i n

ic i grdnutiom tis i the ¢

rel at ed” sequences i alrd saiiple 18 di cative of the presence of C
grandomatis. Still in yet a further aspect of the present invention, there
is contenplated a method of detecting C granulomatjs_.in a sanple, sai

met hod c%mm‘gb%mtiquhrgmmdwea%é&mhfamonmarwg}hodsgp grigsing Gf
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cl eaves tskquepenewitl as beterriogousr mwieie acid molecule from an organism other than C.
15 granulomatis wherein first nucleotide sequence is substantially represented in both said organism
and C. granulomatis and then determining the presence or absence of a second nucleotide
sequence which is absent from C. granulomatis but present in said organism using another
heterologous nucleic acid molecule, wherein the presence of said first nucleotide sequence and
absence of said second nucleotide sequence is indicative of C. granulomaiis in said sample.
20
Even yet a further aspect of the present invention contemplates a method-of detecting C.
granulomatis in a sample, said method comprising determining the presence of 2 phoF related
sequence in said sample using a nucleic acid probe derived from Kiebsiella phoE and determining
the absence of scrA related sequences using a nucleic acid probe derived from Klebsiella scrA
25 wherein the presence of phoE related sequences but absence of scrA related sequences in said

sample is indicative of the presence of C. granulomatis.

Still in yet a further aspect of the present invention, there is contemplated a method of detecting
C. granudomatis in a sample, said method comprising isolating genetic sequences having a high
30 degree of nucleotide similarity from C. granulomatis and a species of Klebsiella, digesting said
genetic sequences with a restriction endonuclease which cleaves the genetic sequence from C.



-4- granulomatis resulting in a restriction pattern different to the
pattern obtai ned when the sane enzyne cl eaves the genetic sequence froma
Kl ebsi el | a speci es wherein the presence of a particular restriction
endonucl ease profile is indicative of whether the sanple contains C

grapul omatis or a Kl ebsiella species or neither organism 5 Another aspect
of the present invention contenplates a nethod for diagnosing donovanosi s,
sai d method conprising collecting a sagple froma |esion and deternining

t he presence of a genetic sequence substantially unique to C. granul omatis
wherein the presence of such sequences is indicative of donovanosis. 10 A

further aspect .of the present invention pravides t hod of di '

donovanosi $TeMlamalisJe &WH‘%@?&W&W&‘T"&@&W‘&H ‘ﬁcsé%%ﬁ"’r&tﬂﬂﬁd%w ? gl}%:g

obt ai ni ng éﬁ‘? Si ivhéthin B8 £

subj ect i ng%rs’ ggﬁ{){sgﬁ%?%& usi né‘ ﬁoﬁﬁélléel?%@é%i p%gb‘é&glgpablpgag?cf 2

anpl i fing @agicalan|reswmiction @idoicimase phofile s divativenof whetheraWip| semple eandaiasi €1 i on
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ranuloemals s Kle b

whether thé At  SPEACHRT PSHAT BRIy si el | a. BRI EF DESCRI PTI ON

OF THE FISGURES 20 Figure 1 is a schematic representation of the sucrose

regulon in Klebsielle species. Figure 2 is a phot og‘;ha'hi Cc representation
showi ng PCRngthetiaspest ofithe present inventionispateraplpiesd methog &snesi& denayagasisnsaid

original swa peci nens d. cul tur eci,nmens. s . ght
v fer ! | pdod SppRERecqipuaa Sl SRR SN e Binibing B2 FEMLRE of weckd
3:438 bp f keqencd subsahndally’ dnijielo [0 yromilonars wikteif theopresents ofsuzhisegqueatesssab,
case 1; <l ane_5: scrA fromoriginal swab, case 1; |ane 6: phoE fromculture,
case 1; .| afrdicative of donovapesisyl t ure, case 1. Figure 3 is a photographic
represenfgation showi ng ethidi um brom de stained agarose gel of 30
amuplification products obtained fromtargeting the sucrose regul on of

Kl ebsi el | aA fathes aipezhdf the present invention provides a method of diagnosing donovanosis in a

subject with genital ulceration, said method comprising obtaining a sample from 2 lesion or ulcer
from the genital region, subjecting said sample to PCR using a nucleic acid probe capable of
amplifying C. granulomatis phoE and then subjecting the sample to restriction digestion wherein

15 the pattern of the restriction digestion determines whether the sample contains C. granulomatis
Klebsiella.

BRIEF DESCRIPTION OF THE FIGURES

20 o
Figure 1 is a schematic representation of the sucrose regulon in Klebsiella species.

Figure 2 is a photographic representation showing PCR products derived from DNA templates

from control organisms, original swab specimens and culture specimens. Lane 1: moiecular

25 weight markers; lane 2: 382 bp fragment (phoE) from Klebsiclla pneumoniae; lane 3:438 bp

' fragment (scrA) from K. pneumoniae; lane 4: phoE from original swab, case 1; lane 5: scrA from
original swab, case 1; lane 6: phoE from culiture, case 1; lane 7: scrA from culture, case 1.

Figure 3 is a photographic representation Showing cthidium bromide stained agarose gel of
- 30 amplification products obtained from 1argeting the sucrose regulon of Klebsiella. Lanes 1 and
14, PhiX174 Haelll markers (New England Biolabs, Inc.); Lanes 2, 6, 10, K. pneumoniae;



14, Phi X174 Haelll markers (New Engl and Bi ol abs, Inc.); Lanes 2, 6, 10, K
pnegmoni ae; Lanes 3, 7, 11. K ozaenac; Lanes 4. 8, 12, K
rhinoscleromatis: Lanes 5, 9, 13, C granulomatis. Expected product sizes
for primer sets F3/Rl (lanes 205, F4R4 (lanes 6-9) and F5/R5 (|l anes 10-13)
are 272 bp, 438 kp and 650 bp, respectively. 5 Figure 4 is a phot ographic
representation show ng ethidium brom_dg. stai ned agarose gel of
anplification products obtained for K pnewnoniae (lanes 2-3), K ozatnae
(lanes 4-5), K rhinoscleromats (lanes 6-7), clinical donovanosi s punch
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7,9, 11, 13, 15,17and 19. Lanes 1 and 20 cont ain Ph| X174 Haelll markes (New

Engl and Biolabs, Inc.). Figure 5 is a schematic representation of the 700bp
phoE pr o uEtgunrphs i iphotogtaphic reproszatation swvpr ethidigin. Wmﬂctswedrageme gel of
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Figure 7 i fﬁﬁﬁg% f a | abelled phoE
f ragnent . @ag‘hﬁﬁ |geL'?9%1Jr? magne @fe gga@‘ S 1'h an ’| gltro assay for C
granal omatis. Kpn, K.  pneunoni ae; Koz, K ozaenae; Krh, K
r hi noscl eromatl lsanc ug;eanul gggg& gfﬂ;e?OBE;;l:JwE tr| ct 'h?xgd%«! (%_asglt ure

15 phodegl. The top arrows represent Haelll restriction sites for the C. grauulomans derived

product and the bottom arrows represent Haelll restriction sites for products derived from X.

pneumoniae, K ozaenae and K. rhinoscleromatis. Numbers represent fragment lengths in base

20 Figure 6 is 2 photographic representation of ethidium bromide stained agarose gel of Haelll
digested products amplified with the phoEdigl primer set (700bp). The bands marked as ~40
bp consist of products ranging from 33bp-45bp. The band marked as 87 bp also consists of an
86 bp band for the Klebsiella. Lanes 1 and 6 -PhiX174 HaeIll markers (New England Biolabs,
Inc.); Lane 2- K. pneumoniae; Lane 3 - K. ozaenae; Lane 4 - K. rhinoscleromatis; Lane 5 -

~ 25 clinical specimen. |

Figure 7 is diagrammatic representation showing us of a labelled phoE fragment, HaeIll digest

and magnetic beads in an in visro assay for C. granulomatis. Kpn, K. pneumoniae; Koz, K.

ozaenae; Xih, K. rhinoscleromatis; Cgr, C. granulomatis; 1, Haelll restriction sites; capture.
30 site; 9, capture oligonucleotide atiracted to magnetic bead.



30 site; Q capture oligonucleotide attracted to nagnetic bead- - 6-
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The present invention is
directed to the detection of disease conditions caused or exacerbated by
Cal ymmaobact eri um species. The present invention further provides a neans
of 5 distinguishing between Cal ynmat obact eri um speci es and Kl ebsiella
speci es. Accordingly, one aspect of t4fe-present invention contenplates a
nmet hod of detecting Cal ynmat obacteri um species in a sanple said nethod
conprising detecting the presence or absence of a nucl eoti de sequence of

sai d Cal ynDETAUCED DESCRIPTION OF THE PREFERRED EMBODIMENTS10 t heret o wherein
t he presence or absence of said nucleotide sequence is indicative of
Cal ymmat obact eri um species in the sanple. To date, the only species in the

genus Caty L L L LS r DB d&ggr ' o Hated

I nvention Tﬁ? a%ﬁ%@y‘k g#é%@ﬁ%&?ﬁjgnisﬁent | gglt‘?gé\%o?&%.aogﬁgfgonat iS.
This is 15byloQalyminatbaeteriunti specitsie Thed preseutn bivestionhBurtheh prqvides emtméany eaft | on
extends to nhfew species of_ the genus Cal ynmmat op er,j um i.f subsequently
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to C. granulomatis at the nucleic acid, physiological, structural.
i munol ogi cal , biochem cal or clinical levels. Reference hereinafter to "C
gr anul omat Astoidingly,ce aspeasr ofh thee prescrd t inwentiop cedntesnplatesCsl pwthad Rfa6¢186U08n as

wel |l as or isms related tq C 20 anul omati,s. A i ng

aspect of gﬁg’ feriemm PPrH it %?’83’?‘6&% &’réﬁﬁdhcc?g'p%%gé %@%%ﬁhg%g&& or

gr anul onat hsehdd of aSiitRbfdsS Rk At b WAl CalyinratobatieFinnafécics®r ab erganismaelaedor

absence' of a nucl eoti de sequence from C_granul omatis or an ogggg&ism reltat ed
d

t her et o iAnthesstn whereinsthepresanes Oxt absppcss of saidppudledtide seauenps BRVE 7
nucl eoti de bSe Lndi i granudomatis in said sanple. The
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sanple is a specl roma | esion, and nore particularly,
a granul omat.iis lesion or ulcer, fromthe genital region or surrounding area

A speci e nTg%)a/tb, tgg Eml?r);g&%selﬁ th%egenus Calymmatobacterium is C. granulomatis. Accordingly,
the present invention is particularly directed to the identification of C. granulomatis. This is
15 done, bowever, with the understanding that the present invention extends to new species of the
genus Calymmatobacterium if subsequently identified. Furthermore, the present invention
extends to organisms related to C. granulomatis at the nucleic acid, physiological, siuctural,
immunological, biochemical or clinical levels. Reference hereinafter to “C. granulomatis”
includes reference to other species of Calymmatobacterium as well as organisms related 1o C.
20 granulomatis.

Accordingly, another aspect of the present invention provides a method of identifying C.
granulomatis in a sample said method comprising detecting the presence or absence of a
nucleotide sequence from C. gram_uloh;akis or an organism related thereto wherein the

25 identification of the presence or absence of said nucleotide sequence is indicative of C.
granulomatis in said sample. |

The sample is generally a specimen taken from a lesion, and more particularly, a granslomatis
lesion or ulcer, from the genital region or surrounding arca. A specimen may, for example, be
30 asmear, biopsy, exudated finid, tissue sample, pustulate fiuid or other source where the causative
organism or its nucleic acid is likely to be located. Conveniently, a tissue sample comprising



30 a snear, biopsy, exundated fluid, tissue sanple, pustulate fluid or

ot hgr source where the causative organismor its nucleic acid is likely to
be | ocated. Conveniently, a tissue sanple conprising - 7- nononucl ear
cells is used. Smears stained with, for exanple, Wighr's stain generally
show the C. granulontatis pathogen in clusters of blue or black "Donovan
bodies" in the cytoplasm of |arge nonohucl ear cells. The presence of
Donovan bodi es, however, it not solely indicative of infection by C

granul omatis. 5 The detection of a nucl eotide sequence indicative of C

gr anul omat inbnéRiclelecelloin dsed! Sthe stainad Wit fwfexamie. Wrighdsdiairygenetally abevl the
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gr anul om§t|s or rray be interactive against C. granulomatis and an organi sm
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as but not ITmted to Klebsiella species. Accordingly, another aspect of
the present invention contenplates a nethod of detecting C. 25 granul omatis
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15 genetic similarity to a genetic sequence in C. granwlomatis. One particularly useful organism in
this regard is a species of the genus Klebsiella. Some members of this genus have a common
ultrastructural morphology (5) and antigenic crossreactivity (6) with C. granulomatis. Examples
of Klebsiella genes which have substantial similarity to genetic sequences in C. granulomatis
include phosphate perin (phoE), 16S ribosomal RNA, glutamate dehydrogenase (gdhA) and

20 acetolactate synthase (iluK). In accordance with a preferred aspect of the present invention,
therefore, the presence of C. gramulomatis is detected using a nucleic acid molecule derived from
another organism such as but not limited to Kiebsiella species.

Accordmgly another aspect of the present invention conwmplates a method of detecting C.

25 granulomatis in 2 sample said method comprising detecting the presence of a nucleotide
sequence from C. granulomatis' with a nucleic acid molecule derived from an orgamism
genetically related to C. granulomatis wherein the presence of said nucleotide sequence is
indicative of C. granulomatis in the sample.

30 Preferably, the nucleic acid molecule is from Klebsiella species such as but not limited to
Klebsiella pneurnoniae, Klebsiella ozaenae and Klebsiella rhinoscleromatis. |



sequence from C granulomatis with a nucleic acid nolecule derived from an
organismgenetically related to C. granulomatis wherein the presence of
sai d nucl eoti de sequence is indicative of C granulomatis in the sanple. 30
Preferably, the nucleic acid nolecule is fromKl ebsiella species such as
but ;not limted to Klebsiella pneunoni ae, Klebsiella ozaenae and Kl ebsiella
r hi noscl eromati s. The nucl ei ¢ aci dgrol ecul e from an organi sm ot her than
C granulomatis is referred to as a "heterol ogous"” nucl eic acid nol ecul e.
Ref erence herein to a heterol ogous nucleic acid nolecule includes but is
not |i m t erhet suckidatid fiolectle Font ap bEJaRisAI othdr than C. granalomytin ictefioteddo. asa
non-full length gene or a full length gene. The nucleic acid may be DNA
genoni ¢ DNhetesingous pugleis agidompleele.nRNA. 1t may al so be single or double
stranded. Simlarly, the target C. granulomatis nucl eoti de sequence may be
a coding or non-coding region, a structural or regulatory gene and DNA

CDNA, pl aspéfishedoblferin iiRMierolbgoddifibRicacitaholesllOigtivdes bucisoclimitedionamueleitl e i s
used to detect the presence of C.__granulomatis nucl eotide sequepces, [t may

be neces’ ¥ prebeion primereanligopHckatids, a nen-ilingih zere o5 ik ieneld 25Pe ¥ics and
the organi a'ig] b 9B W&,%{éé}ﬁig f m)a;&ﬁNﬁ.C I%A:I%WA 'o? RN AV fi%nay dlccbd Seldsr

acconpl i shed 1 n” any nu S I nc ng confirmational® cul turing.
hi st ol ogi adouble staded: tSimilarlynhe caget . @ ramdorhatistoucieotidersagpicocs way beregedinger by

genetic neans. ,The |atter is preferred due i rapi di,t n y
sensi ti vi tmﬁgﬁ?ﬁtﬂfcmrﬁ?@ﬁ’é?’f gﬂ%@&ﬁﬁﬁaﬁwtdﬁgfg m%'ous
nucl eic acid probe is used which is capable of identifying a nucleotide
sequence for C. granulomatis and a rel ated -oraani sm such as_Kl ebsiella and

a secontf H¥here 8 heigealogous nucleie agid molesulsjs used to getactshepresmreof G §rPn4lomarifot ect

C 20 granul .S t.l U ' rel at ed

Cher etor HAPRRAMES sOUEES if Ay MECHERRSY B ncllfil a Lo GOCES dREnHABodEn' €,

pr esent idrg_rlihgbﬁhﬁblaﬂcll&ﬂ&ﬁg' ﬂﬁsm_l_ﬂouewh htlglthm&goeh?d probe ispdurived I e (Thisi mayhbeghl y

conserved in C,_ granul omati s. i s enables a di rentjal .s¢reening .

prot ocol \AeREplished inany aumber of vays jpqiuding M@ﬁ‘&“&hﬁ%@“&?ﬁ@'

i dentifi eduiliSieddd: ' i e anlSr it Bitakd. [ $86k t hen
qnﬁ%k&grgne hatiéh ,[(iﬁﬁﬁingbe gicd r by 8éhetit eftilfter & prbfefre

a probe froma
15 to its rapidity and sensitivity.

Iu « puticulaly prefened ewbodiusent,  fist heterologous nucleiv acid probe is used whick i
capable of identifying a nucleotide sequence for C. granulomatis and a related orgarism such as
Klebsiella and a second heterologous nucleic acid probe is then used which will not detect C.

20 granulomatis mcleotide sequences but would detect an organism related thereto. For example,
C. granulomatis lacks the sucrose regulon which is present in Klebsiella species. However, the
Klebsiella phoE gene is highly conserved in C. granulomatis. This enables a differential
screening protocol where the presence of phoE related genetic sequences is first identified using
a nucleic acid probe derived from Klebsiella phoE and then a probe from a gene from the

25 Klebsiella sucrose regulon, eg. scrA (see Figure 1), is used to determine whether the detected
phoE is from Kiebsiella or C. granulomatis.

According to this aspect of the present invention, there is provided a method of detecting C.
granulomatis in a sainple said method comprising detecting the presence of a first nucleotide
30 sequence with a nuckeic acid molecule from an organism other than C. granulomatis wherein first
nucieotide sequence is substantially represented in both said organism and C granulomatis and



25 Kl ebsiella sucrose regulon, eg. scrA (see Figure 1), is used to
determ ne whether the detected phoE is fromKlebsiella or C. granul omatis.
According to this aspect of the present invention, there is provided a

met hod of detecting C granulomatis in a sanple said nmethod conpri sing
detecting the presence of a first nucleotide 30 sequence with a nucleic
~acid nol ecul e froman organi sm ot her-8hRan C granul omatis wherein first

nucl ooti de sequence is substantially represented in both said organi sm and
C. granulomatis and -9- then determning the presence or absence of a

second NUQLRAeARinHE HeGHAGEndsloE Shkence FASELInd rultbEde sefiatOwhichds dbsentifroms ent

I n said organi sm using anot her nucleic acid nolecule, wherein the presence

of said fiQ gtanalomatiyblurpreseatin said erganismatsirganother nucleie acid snlesule, whessin e
i s indicat]i f C . | onatis, | b d. | e ! :
erboat renpresenes o il it eliont e ang abere Bt s Moot Sessr e 1 o
phoE. In %d‘i@éﬁi&%ﬁ?&‘aﬂMMméﬁ% eond nucl eotide sequence is related to
.10 "Acc

Kl ebsiell a scr ording to a particularly preferred enbodi ment, there
is providded a nethod of detecting C. granulomatis in a sanple, said nethod

conpri sing determning the presenc biLgsai d
sanpl e usi anedetﬁﬂ%ﬁ@plgt, %Wﬂ@@%ﬂ%%‘%ggéﬁgig pEoE ah’c‘]pé
determ ning the absence of scrA related sequences using a nucleic acid
probe derived fromKl ebsiella scrA wherein the pr esence’@f g&oE- rel ated
sequences Ibarclatd embediment gheseeand nugleotide seguence 15 relaled; g Kiepstelig serdh-; o
i ndi cative of the presence of C granulomatis. The differential screening
procedure may be enployed with any number of Klebsiella genetic sequences
provi derd tAxebrdidgetoa fursculiyqgirefesediembodiment theemisprovided\eemethod of deseatingiCs ns
and there are al sg genetic sequepces substantial.l, ni que to .ethe
Kl ebsi el | raydematls %F@PMWP&W“&W&@EP&M“WE@%&WS“
expl oi ts w a%mmgﬁ&h&m%nmem i detériining
Kl ebsi el | a Speci eém3 n“partFular, a conparison of genes having a high
degree of timuabsenoe oflerA related sequences nsing a nucleic acid probe derived from Klebsielia scrA
wherein the presence of phoE related sequences but absence of scra related sequences in said

15 sample is indicative of the presence of C. granulomatis.

The differentiat screening procedure may be employed with any number of Klebsiella genctic

sequences provided that there are genetic sequences in common between both organisms and

there are also genetic sequences substantially unique to either Klebsiella species or C.
20 granulomatis.

Another convenient procedure exploits base changes in conserved genes in both C. grenulomatis
and Klebsiella species. In particular, a comparison of genes having a high degree of nucleatide
sequence similarity in C. granulomatis and in Klebsiella sp, cen identify differences detectable
25 at the restriction endonuclease profile level. |

According to this aspect of the present invention, there is contemplated a method of detecting
C. granulomatis in a sampie, said method comprising isolating genetic sequences having a high
degree of nucleotide similarity from C. granulomatis and a species of Klebsiella, digesting said
30 genetic sequences with a restriction endbnuclwse which cleaves the genetic sequence from C.
granulomatis resulting in a restriction pattern different to the pattem obtained when the same



sequence simlarity in C granulomatis and in Klebsiella sp, can identify
differences detectable 25 at the restriction endonucl ease profie |evel.
According.to this aspect of the present i nvention, there is contenplated a
met hod of detecting C granulomatis in a sanple, said met hod conpri si ng

I solati ng genetic sequences having a high degree of nucleotide simlarity
fromC granulomatis and a species ofjgl ebsiella, digesting said 30 genetic:
sequences wWith a restriction endonucl ease whicb cl eaves the genetic
sequence fromC granulonatis resulting in a restiction pattern different to

t he atterp, obf I t
sequonce FRENE, Befig A Bhnckl 3edRiFe from o RlensBEIHRAE SUER (bE BrBRE 3
resticti Ogaﬁﬁ:dﬂﬁl!@dumﬂ dndencleasd profifd iscmaimeoéf whah&reuhe tsampleadntains C

cont ai ns granulomafls or a Klebsiel]a species or neither organism 5 This
aspect of granslqmatisona Kleksialaisperigsor peither 6182818y exenplified herein with
respect to the nucl eotide sequence difference in the phoE genes in C

granul omati s and Kl ebsiella species. The former phoE gene carries tw base

changes SuThigUgpéd of. merlﬁwmomm ig g @xemplified Herisl wWith 1espict tothe502
of the coding sequence (C -> T) which results in an Arg ->Cys change_and
posi tion Swdeqside saquence di %MG@”Q )S’W“Fé%‘ikleg’*#%‘é

change. ?&ﬁ% W ca]‘%s ﬁd"‘#“"*“@ﬁ %‘ﬁfu}:ﬁﬁﬂaz f %Hm n
sites. Accor I'ng e prinmer Ts us ptlonaf}l }'dgrrp l'i f/é(%x#es&ddgE

genetic seapesitios 502 ofnlﬁ cyding sbqueatd (€ an®) Nhsbsr-&ﬂts in yparg esCrnchangreoand hglse
Hael |

2y o~ { oPARpeR 254 giahe Sodiay sedamee (G2 AIIRTH mbuR M F iicabbinle2 et pbtts 001 ©

of a | apogkoe Haqil mfamm Of HdeTOIeSRCHiNE sitds. AccObdiply, ESpidier 8 ¥Sed (e

absence of this fragnent indicates the presence of I5 Kl ebsiella species. A

conbi nat i optmﬂlmmmttheplmmnwmmma granylomayis andiKleheiella species and

PCR/ restriction d| estlon 35S t her ef or
cens! ¢ vi 1 e koSt bl 8 B e ety B0 S soayme.
granul onmetd etdct the Preiséricel of hhéerés oF Hlaell fra@nafid 0 The fressice 6@ fargor @It Fagment
di agnosi s_of , donovanosi s.

is indicative of C. granulomatis whereas the absence of this fragment indicates the presence of

15 Klebsiella species.

A combination of both the phoE/scrA differential assay and the PCR/restriction digestion assay
provides, therefore, even greater sensitivity for the detection of C. granulomatis. '

20 The detection of C. granulomatis is particularly usefil in diagnosing, or confirming the diagnosis

of, donovanosis.

Accordingly, another aspect of the present invention contemplates a method for diagnosing
donovanosis, said method comprising collecting a sample from 2 lesion and determining the
25 presence of a genetic sequence substantially unique to C. granulomatis and/or absent from C.
granulomatis wherein the presence or absence of such sequences is indicative of donovanosis.

More particularly, the present invention is directed to a method of diagnosing donovanosis in a
subject with genital ulceration, said method comprising obtaining a sample from a lesior or ulcer
30 from the genital or extra-genital arca, subjecting said sample to PCR using a nucleic acid probe
or primer desived from Klebsiella phok and then subjecting the sample to PCR using & nucleic



Accordi ngly, another aspect of the present invention contnplates a nethod
for, di agnosi ng donovanosi s, sai d nethod conprising collecting a sanple from
a lesion and determ ning the 25 presence of a genetic sequence
substantially unique to C. granulomatis and/or absent from C granul omati s
wherein the presence or absence of such sequences is indicative of
donovanosis. More particularly, the pidésent invention is directed to a

met hod of di agnosi ng donovanosis in a subject with genital ulceration, said
met hod conprising obtaining a sanple froma lesion or ulcer 30 fromthe

geni tal oracikprobe greptinien Herived pmIitisdlit scrdh whérdinshmphbentoolPBREUsinted ganetic

nucl ei c acid prohe or priner deri,ved fromKl ebsiell hoE and t hen .

subj ect i ngScAWEcesNp OBIeRA BEACHE, SEQUARRSS &S ’églcm"&(gfao&‘@%’soﬁ‘bﬁ egenital
derived fr : i \mﬁ[ My I Pél:&ll:-afe‘il el T e
sequences %g% %@%ﬁ?@"@ﬁ’?@%\ gene e e&ggﬁg%ggﬁgc ?‘tr%l cative a?)l# ‘és
donovanosi geasAn extra-genital area includes nouth, bones, abdonen, nuscous
surfaces, the anal rectal area anbngst other areas. In a related

enbodi rreﬁ_t, the present invention provides a nethod of diagnosing
donovanosi g, dr@laﬁd%ﬂn?b&ﬁém}%& Presi@b ivehtidH préliabd PitethSdbfdisBioBng d6RNRhbSH MY
obtaining a sanple froma lesion or ulcer fromthe genital or extra-genital

area, subjesubijeny with genitalryi¢asation, saithmethiod gomprising ebiaining; asamplefeors @ lesiqnRry
capbl e of i fying C ,qgranul onati s phqE and t.hen subj i h e to
10 restric rﬁm&%/'é‘ﬁ %ﬂ“{ﬂl\ g@\ﬁ@?’éﬁ‘ﬁ‘@ ﬁé“pﬁ'ﬂ?e@?’qg 8#'3 ?’é@’? Fﬂcﬁ% Hg'gg éé‘ g‘?‘?ig %d
det er m nesprgbed aBIR EPhApKIY IR U. 'BParklorids phoBiBH tien Gibjectinglthd Sshple to
organi sm such as Klebsiella. A conbination assay is alsgo contenplated by
t he pred@mestrietionstigestion wheseipithgpatinm of restdetion:diggstionrdetersnings whethep thssamplen
and the P fhictian V. L -as KI5 wo assays may be 15
conduct ed%@%é‘eﬁ%’?gﬁ&z&%&%@gﬁﬁs%&sm rru% aneously. Although a
PCR procedure to anplify phoE prior to restriction digestion is preferred
it is neverthe]less an optional step., The present invention further. provi des
a correspoﬁ&?ﬁﬁ“mﬁﬁﬁymﬁmﬂ@@gdbyalc i‘%‘l"n‘é‘%‘h‘ﬁ'ﬂ‘?’%%{i&%?@ e
present i : M thOPCRA e W@J  Ofhel® | md:
pepti des, n%swp%’?e?)eptl cej:g‘aor pr%{l’éel ns eﬁiﬁ‘ﬁe y t enn(l?(‘:lrei c aci rmlyg:(?ul es
used i nl$ hondudiédineitheradrdeyen aaybe zonducted simultaneously. Although a PCR procedure to
amplify phoE prior to restriction digestion is preferred it is nevertheless an optional step.

The present invention further provides a ¢orrespond.ing immunological based diffcreatial assay.
Accordingly, the present invention provides for antibodies, monoclonal or polyclonal to peptides,
20 polypeptides or proteins encoded by the nucleic acid molecules used in the differential genetic

assay.

Yet another aspect of the present invention contemplates a method for detecting C. granulomatis

in a sample said method comprising subjecting said sample to PCR using a set of nucleic acid
25 probes or primers which are capable of amplifying C. granulomatis phoE and incorpdrating a

label on one end of the PCR product and a capture sequence on the other end of the PCR

product, subjecting said PCR product to Haelll digestion before or after immobilisation and then

detecting the presence of the label wherein the presence of label is indicative of C. granulomatis.

30 Preferably, the label is biotin, 2 flucrophore, an enzyme or a chemical isotope.



Yet . anot her aspect of the present invention contenplates a nethod for
detecting C granulomatis in a sanple said nmethod conprising subjecting said
sanple to PCR using a set of nucleic acid 25 probes or priners which are
capabl e of anplifying C. graulonutis phoE and incorporating a |abel on one
end_of the PCR product and a capture sequence on the other end of the ICR
product, subjecting said PCR product y¢.Haelll digestion before or after

i mobi li sation and then detecting the presence of the | abel wherein the
presence of |abel is indicative of C granulomatis. 30 Preferably, the |abel
IS biotin yme or a chemical isotope. -12- Most
preferably gﬁhﬂ? BP ?%t?%& Preferably, the prier is phoEdig2 5 The
present invention further contenpl ates a range of kits and di agnostic
reagents for detecting C granulonatis and, consequently, donovanosis. For
exanpl e, aPeforablyy i &2rent al forniconprising reagents for use in,
for exanple, PCR, oligonucleotide hybridization, RFLP, SSCP, nucl eotide
sequencing or restriction digestion. The conpartnents would al so contain
nucl ei ¢ &cThe presefitcinvention funther Kbmimplaies a rarige of kits fidadiagnosticoreagents fandoterting a

range of other 10 candidates. The kit | so be.in the for,m of diagnostic
appl i cat or & Sr@pulematisand, copseg imwséagwpéf ﬁ&tfl“&yéeé%??f“ﬁrﬂfgm?

i mobi i Seférhh:%li@glsigg '?&ﬁéﬂ?kdr% R, famPROPCR | & Fg@n&!l&ﬁﬂe hbriti 2A46h LRFLE, 0

contact with a ul cer and then placed in suitable reagents for PCR
or ot her sS8€BbiusleoEide sequencingri tdstdmmcﬂm@mtpr MM!é W@ééé‘ﬁ? SORLY

o 20 D, RIS by 8 SPRATRIE 8 PRI Ko ARk [l ek

cont enpligt @@adidaeet hod of treatnment i nvoI ving anti sense nucl eoti des derived
fromKl ebsiella species. 20 The present invention is further described by
the following non-limting Exanples. 25

The kit may also be in the form of diagnostic applicator. For example, thc applicator may have
a nucleic acid probe immobilised thereon. The applicator and immobilised probe is brought into
contact with a lesion or ulcer and then placed in suitable reagents for PCR or other suitable

15 mucleic acid detection protocols. The reagents may also be impregnated in the applicator and a
positive result may be in the form, for example, of a colour change.

The present invention fusther contemplates a method of treatment involving antisense nucleotides
derived from Klebsiella species.

20
The present invention is further described by the following non-limiting Examples.

25



-13- EXAMPLE 1 SAMPLES Speci mens were obtained frompatients wth |esions
consistent wth a clinical diagnosis of 5 donovanosis who attended renote
community health centres or urban nedical services over a twelve nonth
period. At |east two punch biopsies or swabs were obtained fromthe | esions
after washing the area with saline. An inpression snmear using a glass slide
and swabs for mnicroscopy and routine-d8Fture were al so taken. One punch

bi opsy was processed for histopathol ogy. Tissue sections were stained in
10% w' v gi ensa overnight (7) and exam ned for the presence of 10 typical

hi st opat hol ogi cal features of donovdBXAMPLEN particul ar the presence of
Donovan bodi es. The second punch biopsy or swab was processed for PCR as
were swabs frompatients with unrl at kES| | esions ie. her pes
genitalis, syphilis, hepatitis infection. Specinmens were coded and

| aborat ory personnel were blinded to the clinical diagnosis. 15 Isol ates of

K. pneunorgpeinteas Grife obliinedZrsin paridnte! 9hth lagichskconsibtemowith ar clinival diaghdSE@ST046)
wer e obtained fromthe Royal Darwin HOSpI tal Culture Collecgtion, K Darw n,
Nor t her n Tdonpyangsis WM&‘F&M Wm EERUBHQN Q‘P%‘b“‘ﬁ%ﬁ?‘é&ﬁt‘%?%“ ay

EXAVPLE 2 % 5@% g\l,@ P CP”E G I RRi0hE hfer
ground I nsalrne w a sterl I SSU€ gl’l naer %{)genl sed specl nens were

subj ect ed waahing dicardadweith sliki 48 dhpressicuneannhiting b plassodide andoswaba dor mm@&p(y8)
Extraction m xes were vortexed vi gorously 5 m nutes )

sanpl es weiid TOUHRE quilye eare g cﬁﬁmg%&wx‘?smr%g f“s},\‘{%ﬁ’lp”m Oy
cent ! f U9ahnDdchonedfe ¥ mﬁrloaecwgmm%m. PP ah& bxaifified R MENRBLAEE b

100[ err]’l
10 typical lustopatlnlog:cal fmmms of donovanosis, in pamcular the presence of Donovan bodies.

The second punch biopsy or swab was processed for PCR as were swabs from patients with'
unrelated genital lesions ie. herpes genitalis, syphilis, hepatitis infection. Specimens were coded
and laboratory personnel were blinded to the clinical diagnosis.

15 | |
Isolates of K. pneumoniae ($1650), X. ozaenae (1436) and K rhinoscleromatis (NCTC5046)
were obtained from the Royal Darwin Hospital Culture Collection, Darwin, Northern Territory,
Australia, and processed as positive PCR controls. ' -

20 EXAMPLE 2
- DNA EXTRACTION

a) Punch biopsies: Punch biopsy specimens were ground in saline with a sterile tissue grinder.
Homogenised specimens were subjected to proteinase K digestion and sa!tfchlorbform extraction
25 (8). Extraction mixes were vortexed vigorously for S minutes.

b) Swabs: Swab samples were soaked in saline and vortexed for 1-2 minutes. After
centrifugation (12,000 x g for 10 minutes) the pellet was resuspended in 100,21 SOmM

NaOH (9).

Each tube was overlayed with paraffin oil and incubated at 95°C for at least 15 minutes.



Each tube was overlayed with paraffin oil and incubated at 95[err]C for at
| ast: 15 'm nutes. -14- Samples were then neutralised-wth 16[err]l. 1M
Tris-HCO pHB8.0 and stored at 4[err]Cuntil required for PCR c¢) Klebsiella;
Kl ebsiella isolates were grown on agar plates. One to ten col onies of each
| solsate 5 were resuspended in 50mMM NaOH and treated in the sane manner as
above. EXAMPLE 3 PRI MERS 10 a) Sucrospgregulon: Miltiple priners were
designed to target the Klebsiella sucrose regul on (Genbank accession
nunbers X61004 and X57401). Figure 1 shows the arrangenment of the sucrose
regul on i | i Iri QU | Wl hi S
St Oy P peS an e o ARl i 0 PRIl sl SF4 C Uil el
AAAAT CTCCEIAIRGGGCGA3' [ SEQ I D NO 1] F25' CTGGTGAACTATACCTAAGC 3' [SEQ ID
NO 2] P35 TGGATGTGAACTATATGCGC 3' [SEQ I D NG 3] F45' TGCTGTCAACATCTTCGTG

3 [SEQIDNO4] "7 P55' TCCTGACGGTGATTATCTCC 3' [SEQ I D NGO 5] 20

»" \CHC 3 L S ) NC SEQ

| . : Sy 0 o % gﬁl@@%ﬁ%@%ﬁ%&&
GTAAACABGIWeR Tesuspended 3n Sﬁmhm&ka@dﬁ: thé Siid AT AECaRAACCG 3' [ SEQ | D
NO 10] 25 R55' AAGCCGITAGGATCGITCAG 3' [SEQ I D NO 11] R65
GCACTCCCACATGTAGCCG 3" [SEQ ID NG 12] Thirteen different primer
conmbi nati ons were tested in the PCR; re FI/Fl; F2/R; F2/R3; F3/Ri;
F3/R2; F3/R3; F4/ R4; F4/R5; F4/ Re6; R R6; F6/ RS and F6/ R6.
' PRIMERS

10 a) Sucrose regulon: Multiple primers were designed to target the Klebsiella sucrose regulon
~ (Genbank accession numbers X61004 and X57401). Figure 1 shows the arrangement of the
sucrose regulon in Klebsiella and the relative positioning of primers used in this study Primer

sequences are as follows:

15 F15° AAAATCTGGGTACTCGGCGA 3° [SEQ ID NO:1}
F25° CTGGTGAACTATACCTAAGC 3’ {SEQID NO:2]
F35' TGGATGTGAACTATATGCGC 3‘ [SEQ ID NO:3]
F45' TGCTGTCCAACATCTTCGTG 3’ [SEQ ID NO:4)
F55' TCCTGACGGTGATTATCTCC 3’ [SEQID NO:5]
20 F65' TGCTGAACGATCCTAACGGC 3’ {SEQ ID NO:6]
'~ R15’ GATATTGGGGTCGAAGCTGA 3'[SEQ ID NO:7}
R2S' GACCATAAAGGTAAAGGTGC 3'[SEQ ID NO:8}
R35' GTAAACATGTOGGTAACGCG 3‘ [SEQ ID NO:9]
 R45' ATAATCACCGTCAGGAACGG 3'[SEQ ID NO:10]
25 R5S' AAGCCGTTAGGATCGTTCAG 3’ [SEQID NO:11]
R6 5" GCACTCCCACATGTAGCCG 3’ [SEQID NO:12]

 Thirteen different primer combinations were tested in the PCR. These were FI/F1; F2/R1;
| F2/R3; F3/R1,; F3/R2; F3/R3; F4/R4; F4/RS; F4/R6; F5/RS; F5/R6; FO/RS and F6/R6.
30 _ _
b) phoEfscrA PCR evaluation: Two sets of primers (A & B) were selected for use in the PCR



30 b) pheE/scrA PCR eval uation: Two sets of priners (A & B) were sel ected
for.use in the PCR -15- evaluation. These two priners sets are anong the
nost sensitive. robust and Kl ebsiella specific primer sets of the nmany
tested. Prinmer set A was designed to anplify a 382bp region of the

Kl epsi el l a phoE gene (5 5 CTATGACAGCAAGGATGGECGA3' [SEQ ID NO 13)) and

(5" CTGTACTGCAGGTCAGA 3' [SEQ ID NO J144) whilst primer set B (previously
designated F4/R4) was designed to anplify a 438bp region of the Kl ebsiella
scr A gene [Genbank accessi on nunber X57401) (5 TGCTGICCAACATCTTCGIG 3 [SEQ

Isgtheohﬁ Z}g&ggml ner Set MWX&%&%&@%%@M“@“% | D

NO 15)] angtinkér sdts0T (he@iang T€seBAGGTCAT 3' (SEQ ID NO 16)] was designed to
anplify a 604 bp product of the Klebsiella phoE gene. This sane priner set
was used for the sequencing of anplified products. 15 d) PCR for restiction

and 5 cACHER LT R el 1o apbhifCR S8k R S e Klevgiell phoR! e 7| ity
%22220%?%" Aot B D e T B T TIOR3 o (SEQ
I D NO 20)31 Q@@%&&WWM% WWM@B@%‘Q W@%@%&?W

gene. %gw Ju
cont ai ned [erﬂq tenpl ate DNA rxr%?g‘ Mgé[wﬂ;r i)e‘:e?)t%lzlr‘l%ltcl %dde
t ri phos ph&XGCTCTCCARCATIRTCGTG IQ&EQEl hﬁOﬂDIanqb{é S\W'BGACEGTC&GGMCGG

. 3" [SEQID NO:10}).

10
c) PCR for sequencing: Primer set phoEsseq (S’ ACCTACCGCAACACCGACTTCTTCGG
3’ (SEQ ID NO:15)] and 5' TGATCAGAACTGGTAGGTCAT 3‘ (SEQ ID NO:16)] was
designed to amplify a 604 bp product of the Klebsiella phoE gcne; This same primer set was
used for the sequencing of amplified products.

15 | | |
d) PCR for restriction digests: Primer set phoEdigl [5' CTATGACACGAAGGATGGCGA
3’ (SEQID NO: 17) and 5’ CAGACCGAAGTCGAACTGATACTG 3’ (SEQ ID NO: 18)} was
designed to amplify a 700bp region of the Kiebsiella phoE gene whilst primer set phoEdig2 (2’
GATCTGACCCTGCAGTACC 3‘ (SEQ ID NO: 19) and §' TCCGCTTTCGAACCCTGG 3°

20 (SEQ ID NO: 20)] was designed to amplify a 188bp region of the Klebsiella phoF gene.

EXAMPLE 4
POLYMERASE CHAIN REACTION

25 The final reaction mixture contained 1ul of template DNA, 0.5mM primers, 0.2uM
deoxynucleotide triphosphates, 1 x PCR buffer (10mM Tris-HCl pH 8.0, 50mM Kcl, 2.5mM
MgClL, 0.01% w/v gelatin) and 0.5U of Taq polymerase in a final volome of 2541. Samples were
subjected to 30 cycles of denaturation (94°C, 40 seconds), annealitig (55°C. 40 seconds) and
extension (72°C, 60 seconds) in a thermal cycler (Corbert Research, Sydney, Australia).

30
Positive and negative controls for the DNA extraction and PCR pmcedﬁxes were included. PCR



MyCl [err] 0.01% w v gelatin) and 0.5U of Taqg polynerase in a final volune
of 25[err]l. Sanples were subjected to 30 cycles of denaturation (94[err]C,
40 seconds), annealing (55[err]C. 40 seconds) and extension (72[err]C, 60
seconds) in a thermal cycler (Corbett Research, Sydney, Australia). 30
Posi.ti ve and negative controls for the DNA extaction and PCR procedures

- were included PCR - 16 - products.ygre anal ysed by 1% w v agarose gel
el ectrophoresis. EXAMPLE 5 SEQUENCE ANALYSI S Sanpl es which tested positive
for C. granulomatis with the phoE/ scrA PCR (primer sets A and B) were
reanplifie ' & mF"ﬁ&L é’c'%%a :oducts of the expected
Si zeé were %J%er‘gagrﬁhgggﬁgr}?%d i otﬁégéilrec P%rﬁgslgusi ng the dye

t eam nat or nmet hod (Applied Biosystens). Tenplates that were difficult to
sequence via the autonmated nethod were blunt end cloned (10) 10 into

pBl uescript (SK-, Pharmacia - BiotecBXANFEBAual |y sequenced in both
directions using a 77 sequenci ng gl i ot ech). EXAMPLE 6 Hael | |
RESTRI CTI ON DI GEST #1 15 Sanpl es @%@%ﬁ%i ng was carried out and
sanpl es & non-sequenced positive PCR sanples were subjected to

amplificatipn with. the phoEdig 1 _priner set 00b | s es .of K.
pgum)ni Oe,fw@gy&ghggmﬁm% ﬁ&’&r‘ PEAET Vi‘z\ﬂﬁ&?"ﬁ’ﬂi&)% (Primey;sets A and
the single featnpfif ROERlGGirthdrabEc085p)] Prd £rhie kR sigcRidte
Amplified ?%ﬁts mree&g?‘gtelgtdgggw th ZO%I—geI I fg?ddgmﬁgurs at 37[err]Cin

the f ol | owipugiet apdsequenced in botiptirectiansaising the-dae Fenpinatbemethpd Applied Biosystems).
Ph i a- Biotech), ~10-1 | li.fi,ed PCR product. 2 LI,

CPnbrcra. b e RS ke R0 i Rl 8 R b e 10
i ncubat i n ifb pBlke&iripl (SK-PhAtind@s L Bitledh) ¥EPmuMiafy iséftidhad 94/ béth dfediRink héing @r

30 mnutes inorder to inactivate the enzyne. D gested products were
anal ysed byl7sguenging kit (Pharmacia-Biotech).

EXAMPLE 6
Haelll RESTRICTION DIGEST #1
15
Samples for which sequencing was carried out and samples of non-sequenced positive PCR
samples were subjected to amplification with the phoEdigl primer set (700bp). Isolates of K.
preumoniae, K. ozaenae and K. rhinoscleromatis were also amplified as was the_'singlc sample
that gave a indeterminate result in the phoE/scrA PCR. Amplified products were digested with
20 Haelll for 2 hours at 37°C in the following digest mix: 1 x OPA (One-Phor-All buffer PLUS,
Pharmacia-Biotech), 10-15 21 amplificd PCR product, 2U HaeIll (Pharmacia-Biotech) and dH,0
to a final volume of 20 ul. After incubation at 37°C the digestion mixas were incubated at 85°C
for 30 minutes in order to inactivate the enzyme. Digested products were analysed by 2% w/v
low melting point agarose electrophoresis (NUSIEVE, FMC BioProducts), designed for the
25 separation of low molecular weight fragments, '



| ow nel ting point agarose el ectrophoresis (NUSI EVE, FMC Bi oProducts),
desizgned for the 25 separation of | ow nol ecul ar wei ght fragnents. -17 -
EXAMPLE 7 Haelll RESTRICTION DI GEST #2 O the sanples that tested positive
for C. granulomatis with the original phoE/ scrA PCR, a 5 nunber which were
negative sanples or indeterm nate sanples which originally tested positive
usi ng phoE/ scr A PCR cont ai ned negativel®anpl es and i ndeterm nate sanpl es.
These were then tested with the phoEdi g2 primer set (188bp) along with the
af orenenti oned Klebsiella isolates in order to sinplify the post-digest
fragment m xture The procedure and copglahjp®ig sf or restriction digest were
sinplified by the addition of 2U Haelll directly to the post-PCR m x. 10

| ncubation tenperatures, ti mdceBHRESTRICTION DIGEST#2d fragnents were
identical to those outlined for Haelll restriction digest #1. EXAMPLE 8
DETECTI ON OF C. gnmaul omatis 15 a) Sucrose regulon: PCR products were

bt af ned W ] @Bpics bt s Sl Forld, PrniEimai® VR bf 2FA PCR, a

conbi nati ons, wer e dIS arded fromfurth se. For the
remai ni ngs Jxmmben\bhxdawemmgatmaatnpl:som&mmtpmmﬁ \smgbongmdlyclcmd pasisive| y

obt ai ned WJ&PWH% nfdgﬁﬁ'ngg E dlﬁesewete then
rhi noscl eromafi's, but no products a}ti‘ave veraﬂggﬁf)een eg wth C.

gr aul onmat i sedtidiwithithe phoEdig2 pnmag(j@bp)chlmw;th)lgraﬁammm Klebsietla isolates
Kl ebsi el | a ,sucrose r.e enahling the inyentorg to discrim.nat et n
these ¢l osdP %m’aﬂ@%@h.m@a@?mﬁ B, T, Brocediit A Rhfindss B
eval uati on regrribGet digest Heré SiPlifidd by ke 8ditieR bf U w&mm@@m $1EPCR mix.

i ndi sti n&l’u shable fromfiee grow ng Klebsiella. Swabs fromeach patient

wer e, dneithation terpperatyres: gmep and analysiy of digestath agments were identical to those
outlined for Haelll restriction digest #1.

EXAMPLE 8
DETECTION OF C. granulomatis
15
a) Sucrose regulon: PCR products were obtained with Klebsiella DNA for 11/13 primer
combinations. Failed combinations, F3/R3 and F&/RS, were discarded from further use. For the
remaining 11 combinations, products of the expected size were consistently obtainéd with DNA
prepared from K. pnewmoniae, K. ozanenae and K. rhinoscleromatis, but no products have ever
20 been obtained with C. granulomatis DNA.

These results suggested that C. granulomatis lacks the Kiebsiella sucrose regulon, enébling the
inventors to discriminate between these closely related organisms at the molecular level.

25 b) Clinical PCR evafjuation

i) Routine Culture: Morphologically, donovan bodies are indistinguishable from free growing

Klebsiella. Swabs from each patient were, therefore, subjected to routine culture. The swab

spocumnthmgavcprodncts forbothphoEandscrAwasﬂlcsamcspecmﬂlatgrew
30 Klebsiella in routine culture,



speci nen that gave products for both phoE and scrA was the sanme speci nen
that grew 30 Klebsiella in routine culture. -18- ii) Histopathol ogy:

Most of the specinmens obtained frompatients with lesions clinically
consistent wth a diagnosis of donovanosis were consi dered adequate for

hi st ol ogi cal studies. Histological detection of the typical Donovan bodies
wer e possible approxi mately half the-t&ses and the remaining cases were
reported as negative for Donovan bodies. 5 iii) Palynmerase Chain Reaction:
All of the above specinmens and the specinens fromunrel ated genital |esions

were consiijcHislopathology: Must B e épebinivho Thaindd sbond patiénts withelesiond\olimcally t he

specinens fromthe |latter group gave PCR products. O the clinical

donovanosi ¢nsisteat with g diagpasis yRoesis weee gopsidersd adequate Jor bistotogitabsiidiesat i ve

or the | EAeRgRdElechih f ol PNDTRAR} SNk BRIk By R el ©
di agnosed gdnhyRandiitg cises were niidied B Segativéfor Doadbvindddigeni tal | esions. A 2

X 2 analgsis (Table 1) shows that the sensitivity of this PCRis 100% and
the spec?ficity 29% when conpared to the gold standard of hi stopathol ogy.

Al ternativ i‘il MW Fﬂﬁgggag i-slﬂﬂu ' ,ngg@ Wit i S Blonth S
t he sensi tilﬁtll 0 e I'S s'howr{h?oajog‘é 0 andnﬁfggspem # [ ZL: ty %8%
These r esugehital lesidhcwtre codiiiered Rilequiiefor PCRyovith p46E and sorA pritger stdseNone of the

hi st opat hol ogi cal _net hod for the di agnosis of ovanosi.s. A nunmber. of the
PCR apoci ERGIFRLEPRAR (RIFCEDHA Beve PR arodielc AT ELBTAL SSiRENREs SRRFIPERF 20
grew Kl ebsh&dsierd PositiVélfbr@e GHLE Productiint néyRive TO1ORE SPADIEAU rmed the
clinical diagnosis of donovanosi's conpared to approximate 70-80% of bi opsy
speci mred®. This indicates that swabs are at |east as sensitive as biopsies

e g b B R U b B P PR
addi tion tfgr pdbiems with CRfidally diiBibadd don6vanailSandior SatlefitsWith drfelinde peARRSIORYt
A2 x2 analysis (Table 1) shows that the sensitivity of this PCR is 100% and the specificity 29%
whean compared to the gold standard of histopathology. Alternatively, when the comparison is
15 made with the clinical diagnosis the sensitivity of the PCR is shown to be 87% and the specificity
100%. These results indicate that this PCR is more sensitive than the histopathological method
for the diagnosis of donovanosis.

A number of the PCR specimens received were swabs. After discarding the specimen which

20 grew Klebsiella in youtine culture, all swab specimens confirmed the clinical diagnosis of
donovanosis compared to approximately 70-80% of biopsy specimens. This indicates that swabs
are at least as sensitive as biopsies in the diagnostic PCR.

The inventors have demonstrated that it is .possible to use PCR to diagnose donovanosis and this
25 represents an important addition to the diagnostic modalities available to aid in the management
of this often neglected and poorly understood condition.

Determining the sensitivity and specificity of PCR diagnostics is problematic as the method is
potentially more sensitive than the accepted gold standards, against which the new techaology
30 is measured. It is well known that histology is positive in only 60-80% of cases where
donovanosis is the clinical diagnosis and other causes of ulceration have been excluded. The



of this often neglected and poorly understood condition. Determ ning the
sensitivity and specificity of PCR diagnostics is problematic as the nethod
is potentially nore sensitive than the accepted gold standards, agai nst

whi ch the new technology 30 is neasured. It is well known that histology is
positive in only 60-80% of cases where donovanosis is the clinical

di agnosi s and other causes of ul ceratijgn have been excluded. The -19-
PCR is 100% sensitive when conpared to histology and returned a positive
result in cases of clinicaly diagnosed donovanosis which were histogically
negati ve. S |pes

negatt ve. . iR KT00A amuuPwnir &ildaled 8hidkbibey GREbANREAY pOUFR e clesof |
DI AGNGSTI CelsfaliiN didpinoééed d&tﬁvhﬁﬁ( wWiiclbWenChistoligidadlOnegative. TheaPCRoassayi wash
surprising finding 1n Exanple 8 as that primers F1 and RL (Figure 1),

cor r espondnegativeon 8l negatveelinicgbcomrebspegimens.s ucr ose regul on did not yield
any product with C. granulomatis tenplate. Lack of the sgrK product may he -
due either to the lack of the scrK gene or divergence of its sequence. Wth
a view t@ di stinguishing between theiﬂUﬂMBLﬂUbsibilities priner-sets when

D 9570 15 cEVattATIn ok dim BAGHOSTIE BAmSUL BrHECHACROF P

pneuroni ae, K. ozaenae andsdfcndsmdmmcsfhﬁmms On the ot her

hand, one of .the latter 11 priner-sets gave anplification products derived
fromC granulomatis tenpl ate (F| gure 3). It is proposed, therefore, that

Fequl on- ot AEE Ay o SmuP sofh i BAES EF AR K] (FEUE Dtrsbo iy 0'ene

| ndependgnior il XFbSBIAP suR0ME Righion aiae.oe Qith ). gmuidmfwmtmt Liakie
di agnostic potential of this observatlon was performnmed W|th t he BhoE

and scr A spéthensrK needustmay he dueicithos “S@F@‘:K"&%-‘gﬁg%ﬁiﬂl&%‘w W8 gequeace
extracted ésﬁev?%cdlﬁﬁ@ ishing BeBdenCiitse Wid PosdsibBitiel primter3e8 akhen designed

suggesti ve onovanosi s for Which conparative
corrcspondmg to other genes within the sucrose regulon (Figure 1).

15 Of 13 combinations tested, again 11 gave expected products with K. pneumoniae, K. ozaenae
and K. rhinoscleroinatis templates. On the other hand, one of the latter 11 primer-sets gave
_amplification products derived from C. granulomatis template (Figure 3). It is proposed,
therefore, that the sucrose regulon is lacking in C. granulomatis. The lack of a sucrose regulon
could potentially be a diagnostic character if DNA from all independent specimens exhibits the

20 same property.

To further test the diagnostic potential of this observation, PCR was performed with the phoE
and scrA specific primers (primers sets A and B). Template DNA was extracted from 34
specimens from patients with lesions clinically suggestive of donovanosis for which comparative
25 histology was also available. Of the 34 specimens, 11 (38%) retumed a positive histology result
for donovanosis whilst 20 (59%) gave the cxpected PCR profile with the phoE/scrA primer st
(Figure 4). No samples for which a positive histology result was confirmed were negative by
PCR. One specimen gave an indeterminate PCR result with products being obtained for both
phoE and scrA. The histological diagnosis for this specimen was Vaginal Intraepithelial
30 Neoplasia suggesting thar the inveators had either amplified a contaminating Klebsieila or that
some other unidentified organism was cross reacting with the primer set. Interestingly,



25 histology was al so available. O the 34 specinens, 11 (38% returned a
positive histology result for donovanosis whilst 20 (59% gave the expetd
PCR profile with the phoE/ scrA primer set (Figure 4). No sanples for which
a positive histology result was confirnmed were negative by PCR One

speeci men gave an indetermnate PCR result with products being obtained for
both phoE and scrA. The histol ogical -@bagnosis for this speci nen was

Vagi nal Intraepithelial 30 Neoplasia suggesting that the inventors had
either anplified a contam nating Kl ebsiella or that sonme other unidentified
Or gani SmM Weecieiea$ had ®a6i ted€ivad from the sink Paliedt Givice! pERHBH! aihad tested-PIR -
speci nens had been received fromthe same patient tw ce previously and had

t est ed PCRuagative fordonpwnosivembaiihoesasionsn Both sots of pamersgaye progiies ebexpegied pize ner s

gave produg [ ex | ze Wt . eummoni @g . &

r hi noscl ergﬁﬁ@e‘aﬂﬁﬁﬁ#‘%ﬁ%ﬁ%&nﬁgﬁwgc rgﬁ'flﬁ"én SAWI uﬁ%grﬁg@g{%@c%gﬁ?tf al
condi t i onswigh asreaked gesita sdriditions (ks iptnitalie, 39philiQ @anonikieed bulnap pagillomavisus 5

i nfection, m xed anaerobic infection) did not give products wth either set
of pri mef sinfection, mixed pnasrobicinfgction) did ppt give products withgithes setaf pEmesFIgUES 4k he
perfonnance of swab sanpl es and biopsy saples in PCR anaysis with the ratio
of positive biopsy PCR positive histology being 10:5 and the ratio of

posi tive sMalsignificantpifferticeavasiobsari-abetwesnthe pekfofmanticrof seab samytesankli bioytsg had
both 10 swab and biopsy specinens taken. Resul wer.e cqncor dant have
been i ncl HE® W%%@&ﬁﬂ&%?&%& :MBYFf‘P?‘ﬂ*"SHSfmsﬁ@gﬁﬁgE
products, b 1 posRIVE hisEdlogy 2-Pr E@gmcl i adBshti ve
PCR speci ﬁ%ﬁ?ﬁ%ﬁélﬁww th priner se‘?mpa(h:lozE‘gel(?p(‘l O4bp)p%gﬁl§j@g5_ b
sequehcdQ. swbcandchiopsspcaimens teketk oResalt wers consardnicandaiundeen incledad ig the oy
change for % E%Eagw’sorratis. EXAMPLE 10 DI FFERENTI AON OF C granul omati s FROM
THE KLEBSI i BY RESTRI CTI ON DI GEST OF pheE PRODUCTS

Anal ysi s of -the phoE sequence from C. granulomatis, K pneunoni ae, K

ozaenae and K _
' In order to confirm that the phoE products amplified were actually derived from C.

granulomatis, the positive PCR specimens were amplified with primer set phoEseq (604bp) and
15 sequenced. The sequence results for all nine samples showed then Arg — Cys change for C.

granulomatis.
EXAMPLE 10
DIFFERENTIATION OF C. granulomatis FROM THE KLEBSIELLA

20 BY RESTRICTION DIGEST OF phoE PRODUCTS

Analysis of the phoE sequence from C granulomatis, K. pneumoniae, K. ozaenge and K. |
rhinoscleromatis showed that there were a total of two base changes that were unique to C.
granulomatis. These changes cotresponded to position 502 of the coding nucleotide sequence
25 (C—T) which resulted in Arg - Cys change and position 584 of the coding nucleotide sequence
(G — A) which resulted in a silent change. Furthermore, it was also noticed that both of these
unique changes resulted in the elimination of Haelll restriction sites. Previously sequenced
positive PCR samples and the non-sequenced positive PCR sampies were, therefore, amplified
with the phoEdig] primer set and digested with Haelll, along with DNA ol:tained from isolates
30 of K. pneumoniae, K. ozaenae and K. rhinoscleromatis (Figure 5). The sample for which the
indeterminate PCR results were obtained was also amplified and digested. The inventors were



rhi noscl eromatis showed that there were a total of two base changes that
wer.e unique to C granul omatis. These changes corresponded to position 502 of
t he codi ng nucl eoti de sequence 25 (C->T) which resulted in Arg -> Cys
change and position 584 of the coding nucl eotide sequence (G =-> A) which .
resulted in a silent change. Furthernore, it was al so noticed that both of
t hese uni que changes resulted in the-glim nation of Haelll restriction
sites. Previously sequenced positive PCR sanples and the non-sequenced
positive PCR sanples were, therefore, anplified with the phoEdi gl priner

set and di ﬂﬁ‘éﬂo@%é&é& i€ drhnulih i Bervid AR praliict ifrRsithal & thé Kdbaietia by theof

K. pneunoni ae, aevae dnd K rhinoscleromatis (Figure 5). The sanple for
whi ch t he prestaice ofian k6 7bp Hagment wsultingvdrom die: climisatedvdine Bl sticsatigwrei@d Hird
di gested. The inventors : h the .C

gr anul omat SeIgERINYE JABPIS ﬁrig‘ﬁﬁl irge E%Fﬂﬁ%gp%%ﬁ% ﬁtglhaﬂg!ffgi SHggesige has it was

presence O&r@ﬁ&%h%r ?&ﬁ%&hﬁﬁ%&?&ﬂ?&uﬁﬁﬁ%ﬁ%%&b@ﬁaw dﬁreﬁhéceéf

(Figure 6). e Indetermnate safmple digested into a single band of -100 bp
i n | engt B, asucpopeseguion.t hat it was derived neither from contam nating
Kl ebsiella nor fromC. granulomatis with the presence of 5 a sucrose
- regul on. The conbi nati on of the phoE/ scrA PCR diagnostic with Haelll

restricti ophdlicabidariod SIRBEHHIERCrATPCR, diidshio Geth Muelll résuictionilighsy grevafore; has
alone. In particular, if contamnati ngﬂ Kl ebsi el | a species_(qr_other

uni dent i f i iyantages overshe PCR diagnogtin-alenes n particyles ificeptaminating gpesies (or |

granul omat i.s_in.the Q gﬁg& i I ,Fm_‘q“ d
in the Hae? MF&?%&’%% rgcsgé . E%%esg{)aen%gé at b@(‘)’{? c%gg‘?’gﬁ% onmat fqgceand
Kl ebsi elibapsiBrstsal BCRACEgAarapmanPitionidst untovired imbe HazlIb restrivsion digest. This
Furthenore, the validation of positive PCR results by rest

I,Gtion diﬂ%ft IS
a nuch f astesymas it beth G. Bmm%mw g the ong xisible
e A R T AT
were abl e procssstimn seence amilysis, hilstigirning thietsama ssentid) énfoimmation githgegaads tSag| es
positive fgogﬁq&rﬁars]g‘l:%&i's W th
15
‘By targeting the 167bp differential fragment of C. granulomatis, the inventors were able to
considerably simplify the patterns to be distinguished. Samples positive for C. granulomatis with
the phoE/scrA prirer sets were tested with the phoEdig2 primer set. DNA from isolates of the
- aforementioned Klebsiella and from the indeterminate PCR sample were aiso amplified, as were
20 all negative samples and the samples from patients with unrelared genital conditions. All samples
positive for C. granulomatis with the phoE/scrA primer sets were also positive with the
phoEdig2 pnmer set, as were the Klebsiclla and the only indeterminate sample. All samples
from patients with unrelated genital lesions were negative, as were the ariginal comparative
negative samples. .Cbmpamive samples for which a negative result was obtained with the
25 phoE/scrA' primer sets ga{rc a very weak positive result with the phoEdig2 primer set.
Interestingly, the final clinical diagnosis for these patients remained donovanosis, with one patient
also diagnosed with c_a_rcinoma.

The samples positive for the 188bp phoEdig2 PCR fragment were digested with Haelll, along
30 with products for the Kiebsiella and indeterminate sample. Band sizes expected from the
sequence data were obtained for all positive samples and were once again distinguishable from



the phoE/scrA priner sets vere tested with the phoEdig2 priner set DNA from
i sol ates of the aforenentioned Klebsiella and fromthe indeterm nate PCR
sanple were also anplified, as were 20 all negative sanples and the sanples
frompatients with unrelated genital conditions. Al sanples positive for

C. grandonais with the phoE/ scrA priner set were also positive with the
phoEdi g2 prinmer set, as were the Kl eb2Bella and the only indeterm nate
sanple. Al sanples frompatients with unrelated genital |esions were
negative, as were the original conparative negative sanples. Conparative

sanpl es f Ofhe \RbBsiklG 28 SlkicHRInAE lewas obtained with the 25 phoE/ scrA
primer sets gave a very weak positive result with the phoEdi g2 priner set.

Interestingly, the final clinical diagnosis for these patients renai ned
donovanosi s, w.th one_patien | so di agnosed with carcinponp. The | es
positive férm@aﬁSBBf)B‘ﬁl?(@i}’g%@%ﬁ* ISRfRReSEd SR fhat ’EIFGX@’E‘EgP‘% Y’ﬁ’ ﬁﬁ%‘g
al ong 30 w t ' i ' : d
9 ‘é‘léégig ﬁg@%ﬁsﬁséﬁ&. Bﬁ@g&é&x@ﬁ%@k&éﬂ%ﬂﬁx HoRfida i The Bverter

si zes exp e seq ata were obtained for all positive
sanpl es &nhavecemploymkisacpmpatibieswitn ghis systeine In &in preumortice, Khezachedane|X.a

and indeterm nate samle.. A nodification of the PCR-Hael [l di t.]S

pr oposed s@"f‘ﬁ%f’of’i“"ﬁéb‘ QF“’%P%‘&’%?WW‘I%"K% Mi"hﬁ%%ﬁ?g&}‘sﬁ%.
| mpor t ant | yhe Hidinybiéd irkiiien? WAl 2ivalal ridgativRl lauilt inltBE ETA Baded GVIsOthS aact
enpl oyed is conpatible wth thi's system In K. pneunoni ae, K ozaenae and

K. rhi nascfragmeniof €, granelopiatia willigive a pesidveesitlent cont ai ning the capture
oligo target region fromthe biotinylated fragnent wll give a negative
result ih the EIA based assay whilst the intact fragnment of C granul omatis
will giyg a positive result. 10 EXAMPLE 11 EXAMPLE 1
ASSAY FOR C granul omatis-Figure 7 shows a conveni ent assay for C

granul omatis based on the PCP/ ASSAY FOR-€cgranulomapss 1338bp phoEdi g2 PCR
product is subjected to Haelll digestion. Magnetic beads carrying 15
capture oligonucleotides are then optionally added to i nmobilise the PCR
product . |Pigiee7 shows a convenient assay for C. granulomatis based on the PCR/Haelll procedure.

The 188bp phoEdig2 PCR product is subjected to Haelll digestion. Magnetic beads carrying
15 capture oligonucleotides are then optionally added to immobilise the PCR product. In the
absence of Haelll digestion, the phoEdig2 PCR product remains intact and the biotin label is
tirtected indicating the presence of C granulamatis 1f the biotin label is nnt detected, Haelll
cleavage has occurred and the diagnosis .is the absence of C. granulomatis. ' '

20 In a modification to this assay, a protein binding DNA sequence (¢.g. GCN4) is incorporated into
one end of the phoEdig2 PCR product using an appropriate primer. This PCR produet is then
immobilised using the capture sequence and subjected to Haelll digestion. After suitable
washing steps, the presence of biotin is indicative of C. granulomatis.

25 In a further alternative, prior to immobilisation, the product is amplified with and without HaelIl.
Where a positive biotin signal is given in both instances, this indicates the presence of C.
granulomatis. X a positive signal is given without Haelll but a negative result is given with

" Haelll, then this indicates the absence of C. granulomatis.

30 Those skilled in the art will appreciate that the invention described herein is susceptible to
variations and modifications other than thosc specifically described. It is to be understood that



absence of Haelll digestion, the phoFdi g2 PCR product remains intact and
the biotin |abel is detacted indicating the presence of C granulomatis. If
the biotin label is not defected, Haelll cleavage has occurred and the

di agnosis is the absence of C granulomati. 20 In a nodification to this
assay, a protein bindig DNA sequence (e.g GCN4) is incorporated into ane
end of the phoEdi g2 PCR product using 28 appropriate priner. This PCR
product is then i mobilised using the capture sequence and subjeced to
Hael Il digestion. After suitable washing steps, the presence of biocin is
i ndi cat i ve ygf intergion MoheRill Such 2aridtons afd! iobifications e Theinvemionpisodnclades all of

i mmobi lisation the product is anplified with and without Haelll. Were a

posi tive bitke stepssfeginges, cemppsitions and eomepoundstefareddo of Mdicaeddn this spscifipaion,

presence of_ £ . granul ogati s, 1f ROSILL I i | el WY it I
but a negal“f‘g‘é'dg@ K Q’F‘é’eﬂ"’vﬁ MFW’&{‘%% 0{ h@s‘%%%ét\dtee&g%ﬂes{égﬁétnce
of C granulsgiimbs.S. 30 Those skilled in the art wll appreciate that the

i nvention described herein is susceptible to variations and nodifications
ot her than those specifically described. It is to be understood that -
23 - the invention includes all such variations and nodifications. The
invention also includes all of the steps, features, conpositions and
conpounds referred to or indicated in this specification, individually or
collectively, and any and all conbinations of any two or nore of said steps
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(A) MEDI UM TYPE: Fl oppy di sk (B) COVWPUTER: | BM PC conpatible (C) OPERATI NG
SYSTEM PC-DOs/ M5-DOS (D) SOFTWARE: Patentln Rel ease #1.0. Version #1.25
(vi) CURRENT APPLI CATI ON DATA: (A) APPLI CATI ON NUMBER: (B) FILING

DATE: 14- MAY- 1998 (C) CLASSI FI CATI ON: (vi) PRI OR APPLI CATI ON DATA: (A

APRLI CATI ON NUMBER: P06859 (B) FILING DATE: 16- MAY-1997 (C) CLASSI FI CATI ON:
(viii) ATTORNEY/ AGENT | NFORVATI ON: (ARSNAME: HUGHES, DR E JOHN L (O
REFERENCE/ DOCKET NUMBER: EJH AF (i x) TELECOVMUNI CATI ON | NFORMVATI ON: (A)
TELEPHONE: +61 3 9254 2777 (B) TELEFAX: +61 3 9254 2770 (C) TELEX: AA 31787
-26 - (2) | NFORVATI ON FSEQEENCELINTING (i) SEQUENCE CHARACTERI STICS. (A)
LENGTH, 20 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS:. single (D)
TOPOLOGY; |inear

(1) GENERAL INFORMATION:
(i) APPLICANT: AMRAD OPERATIONS PTY LTD

(ii) TITLE OF INVENTION: A METHOD OF DIAGNOSIS AND AGENTS USEFUL
FOR SAME

(iii) NUMBER OF SEQUENCES: 18

(iv) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: DAVIES COLLISON CAVE
(B) STREET: 1 LITTLE COLLINS STREET
(C) CITY: MELBOURNE
(D) STATE: VICTORIA
(E) COUNTRY: AUSTRALIA
(F) ZIP: 3000

(v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: PatentIn Release #1.0, Version #1.25

(vi) CURRENT APPLICATION DATA:
{A) APPLICATION NUMBER:
(B) FILING DATE: 14-MAY-1998
(C) CLASSIFICATION:

¢vi) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: PO6859
(B) FILING DATE: 16-MAY-1997
(C) CLASSIFICATION:

¢viii) ATTORNEY/AGENT INFORMATION:
(A) NAME: HUGHES, DREJOHEN L
(C) REFERENCE/DOCKET NUMBER: EJH/AF

(ix) TELECOMMUNICATION INFORMATION:
(A) TELEPHONE: +61 3 9254 2777
(B) TELEFAX: 461 3 9254 2770
(C) TELEX: AA 31787



(i1) MOLECULE TYPE: oligonucleotide DNA (xi) SEQUENCE DESCRI PTION: SEQ I D
NO.1: AAAATCTGGG TACTCCGGCGA

20 12) 1 NFORVATI ON FOE SEQ I D NO 2 (i) SEQJENCE CHARACTERI STICS: (A) LENGTH:
20 base pairs (3) TYPE: nucleic acid (C) STRANDEDNESS: single (0) TOPOLOGY;
linear lii) MOLECULE TYPE: oligonucl eotide DNA (xi) SEQUENCE DESCRIPTICN
SEQ I D NO 2: CTGGTGAACT ATACCTAAGC  -26-

20 (2) | NFORVATION FOR SEQ ID NO 3: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH:. 20 base pairs (B) TYPE: nucleic acid (C) STRANDEDNSS: single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: oligonucl eotide DNA (xi): SEQUENCE
DESCRI PTI ON:  SEQ | D NO 3: TGGATGIGAA CTATATGCGC

20 (2) | NFORNATION FOR SEQ I D NO 4: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: " 20 p‘qsgumﬁo(nB}onTg rpMgthei ¢ acid (C) STRANDEDNESS: single (D)
TOPOLOGY: linear (i1) MOLECULE TYPE: oligonucl eotide DNA (xi) SEQUENCE

. i) E CHARACTERISTICS:
DESCRI PTI ON:  SEQ? BE% 20 base pairs

{B) TYPE: nucleic acid
{C) STRANDEDNESS: single -
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: oligonucleotide DNA

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:
*°  BAAAATCTGGG TACTCGGCGA 20
(2} INTOIMLARZON TON opg ID NO.2.

{i} SEQUENCE CHARACTERISTICS:
(&) LENGTH: 20 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: oligonucleotide DNA

(xi) SEQUENCH® DESCRIPTION: SEQ ID NO:2:
CTGGTGAACT ATACCTAAGC | | 20
(2) INFORMATION FOR SEQ ID NO:3:
{i} SEQUENCE CEARACTERISTICS:
{(A) LENGTE: 20 base pairs
{(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) ’I‘OPOLOGY linear
(ii) MOLECULE TYPE: oligonucleotide DNA
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:
TGGATGTGAA CTATATCCGC S : 20
(2) INFORMATION FOR SEQ ID NO:4: o
{i) SEQUENCE CHARACTERISTICS: |
(A} LENGTH: 20 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(1i) MOLECULE TYPE: oligonucleotide DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:

TGOTCTCCAA CATCTTCGTG ' ' _ 20



TGCTGICCAA CATCTTCGTG

20 -27 - (2) INFORVATION FOR SEQ ID NO 5: (i) SEQUENCE CHARACTERI STI Cs:
(A) LENGTH. 20 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single
(D TOPOLOGY: linear (ii) MOLECULE TYPE: ollgonucIeOC|de DNA (xi) SEQUENCE
DESCRI PTI ON:  SEQ | D NO 5: TCCTGACGGT GATTATCTCC

20 (2) | NFORVATI ON FOR SEQ I D No: 6; (447 SEQUENCE CHARACTERI STICS: (A)
LENGTH. 20 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS:. single (D) -
TOPOLOGY: linear (ii) MOLECULE TYPE; oligonucl eotide DNA (X|) SECUENCE

E)ES?% L RO AT %fz"c‘g %FW( TCCT@@SJGSECE CHACTERI STI CS:  (A)

LENGTH: 20 basdip#EQUENCUR) CARRRETERISI'®ES> acid (C) STRANDEDNESS: single (D)

(A} LENGTH: 20 base pairs
TCPALQGY: T near (B) TYPE: nucleic acid

{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: oligonucleotide DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5:
TCCTGACGGT GATTATCTCC 20
(2} INPORMATION FOR SEQ ID NO:€:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 base pairs
(2} TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii)° MOLECULE TYPE: oligonucleotide DNA

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:
TGCTGAACGA TCCTAACGGC 20
{2) INFOCRMATION FOR SEQ ID NO:7:
{i) SBEQUENCE CHARACTERISTICS:
(A} LENGTH: 20 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: oligonucleotide DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:
GATATTGGES TCGAAGCTGA : " ' 20
{2) INPORMATION FOR SEQ ID NO:8:
(i) SEQUENCE CHARACTERISTICS: .
(A) LENGTH: 20. base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D} TOPOLOGY: linear

(ii) MOLECULE TYPE: oligonucleotide DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8:
GACCATAAAG GTAAAGGTGC . 20
(2) INFORMATION FOR SEQ ID MO:9:



(i1) MOLECULE TYPE: oligonucleotide DNA (Xi) SEQUENCE DESCRI PTION: - SEQ I D
NO_ 7: GATATTGGGG TCGAAGCTGA _

20 (2) | NFORVATION FOR SEQ I D NO 8: (i) SEQUENCE CHARACTERI STICS: (A
LENGTH: 20 base pairs (5) TYPE: nucleic acid (C) STRANDEDNESS: single (D)
TOROLOGY: linear (ii) MOLECULE TYPE: oligonucl eotide DNA (xi) SEQUENCE
DESCRI PTI ON:  SEQ |1 D NO: 8: GACCATAAAG GIg\AAGGT GC

20 (2) | NFORMATION FOR SEQ I D NG 9: 28 - (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 20 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single

(D TOPOLOGY: {\e3kotEnt: MhhiebkisrtdPE: ol i gonucl eotide DNA (xi) SEQUENCE

DESCRI PTI ON: SEQ | [ZNCESGTRGTZ0ABAF ! ©d 1 ¥(GGT AACGCG
20 (2) | NFORVATI ON EBR pwl@:midiu) SEQUENCE CHARACTERI STI CS: (A)
LENGTH: 20 base pai g, TinPete acid

(ii) MOLECULE TYPE: eligenucleotide DNA

{xi} SEQUENCE DESCRIPTION: 'S_EQ ID NO:%:
GTAAACATOT CGGTAACGCG 20
(2) INFORMATION FOR SEQ ID NQ:10: -
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 base pairs
"(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: oligonucleotide DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10:
ATAATCACCG TCAGGAACGG 20

{2) INFORMATION FOR SEQ ID NO:=:11l:
{i) SEQUENCE CHARACTERISTI(CS:
(A) LENGTH: 20 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: oligonucleotide DNA

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:11: _
ARGCCGTTAG GATCGTTCAG ' 20
(2) INFORMATION FOR SEQ ID NO:12: '
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 base pairs -
(B} TYPE: nucleic acid
{C} STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: oligonucleotide DNA

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:
GCACTCCCAC ATGTAGCCG ' 19
(2) INFORMATION FOR SEQ ID NO:13:

(i) SEQUENCE CHARACTERISTICS:



| ©) STRANDEDNESS; single (D) TOPOLOGY: linear (ii) M OLECULE TYPE

ol i_gonucl eotide DNA (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO: 10: ATAATCACCG
TCAGGACGG 20 (2)

| NFORMATI ON FOR SEQ | D NO311: 1i M SEQUENCE CHRRACTERI STICS: (A) LENGTH 20
base pairs (a) TYPE nucleic acid (C) STRANDEDNESS: single (D1 TOPOLOGY
linear (ii) MOLECULE TYPE: oligonucleoabde DNA (xi) SEQUENCE DESCRI PTI ON:
SEQ I D NO 31: AAGCCGITAG GATCGITCAG ~“7°

20 (2) INFORVATION FOR SEQ ID NO 12 (i) SEQUENCE CNARACTERI STZCS:. (A
LENGTH: 19 base pair &Eﬁ %ﬁﬁz' | eisg.acid (C) STRANDEDNESS: single (D
TOPOLOGY: |inear (i |§§; E %Jkl%%&%ﬁlsgonucl eotide DNA (xi) SEQJ%NCE( )
DESCRI PTI ON:  SEQ | D (B0, SrRANBEDRESSCCELAGLAT GTAGCCG

19 (2) | NFORVATI ON FOR EQLOGYD Nre2B: (i) SEQUENCE CHARACTERI STI CS: -29

{ii) MOLECULE TYPE: oligonucleotide DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:
CTATGACAGC AAGGATGGCE A 21

(2) INFORMATION FDR SEQ ID NO:14:
{i) SEQUENCE CHARACTERISTICS:
*t {A). LENGTH: 19 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: singla
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: _oli.qonucleotide DNA

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:14:

CTGGTACTCC AGGGTCAGA . 19
{2) INFORMATION FOR SEQ ID NO:15§:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 31 base pairs
{B} TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY : linear

{ii) MOLECULE TYPE: oligonucleotide DNA

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:
CTATGACACG AAGGATGGCG A o ' 21
{2) INFORMATION FOR SEQ ID NO:16:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 24 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: oligonucleotide DNA

. {xi) SEQUENCE DESCﬁI?TION: SEQ ID NO:16:
CAGACCGAAG TCGAACTGAT ACTG ' _ 24



(A) LENGTH: 21 base pairs (B) TYPE: nucleic acid (C) STPANDEDNESS: single
(D, TOPOLOGY: linear (ii) MOLECULE TYPE: oligonucleotide DNA (xi) SEQUENCE
DESCRI PTI ON: SEQ I D NO 13: CTATGACAGC AAGGATGECG A

21 (2) | NFORMATION FOR SEQ I D NO 14: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 19 base pairs (5) TYPE: nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: CH i gonucl eotide DNA (xi) SEQUENCE
DESCRI PTI ON:  SEQ I D NO 14: CTGGTACTGC RaGeTCAGA

19 (2) I NFORVATION FOR SEQ I D NO 15: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 21 pase pairs (B) TYPE: nuc|eic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: |‘?he’§'%" ‘t’ﬁ”}“ﬁ&écﬁ?ﬁ”r?ﬁéﬁm i gonucl eotide DNA (xi) SEQUENCE
DESCRI PTI ON:  Sk€) |dRobkncScnihédipaeitss : AACGGATGCECG A

21 (2) | NFORVATI ON (ADR.EBE®H{ D9 N@sé6paifs) SEQUENCE CHARACTERI STICS: (A)
LENGTH. 24 base pai(g} TRE: pskeiang j;g ic acid |

{D) TOPOLOGY: linear
{ii) MOLECULE TYPE: oligonucleotide DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:17:
GATCTGACCC TGCAGTACC 19

{2) INFORMATION FOR SEQ ID NO:1B:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 18 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
M THPOIOGY- 1inear

{(ii) MOLECULE TYPE: oligonucleotide DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:18:
TCCGCTTICG AACCCTGS i8



(C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE:

ol i gonucl eoti de DNA (xi) SEQUENCE DESCRI PTION: SEQ I D NO 16; CAGACCGAAG
TCGAACTGAT ACTG _ 24 -30 -
(2) I NFORVATION FOR SEQ I D NO 17; (i) SEQUECE CHARACTERI TICS: (A) LENGTH,
19 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS; single (D) TOPOLOGY:
linear (ii) MOLECULE TYPE: oligonucl edili-de DNA (xi) SEQUENCE DESCRI PTI ON:
SEQ I D NO 17: GATCTGACCC TGCAGTACC '

19 (2) I NFORVATION FOR SEQ I D NGO 18: (i) SEQUENCE CHARACTERI STICS: (A
LENGTH: 18 base pairs (B) TYPE nucl eMABKEd (C) STRANDEDNESS: single (D)

TOPOALOGY: | i nar A COMPARESON-OF'BIA GNOSTIOVMETHODS FOR HONO VANUSISE
DESCRI PTION: SEQ I D No: 18: TCCGCTTTCG AACCCTGG

16
HISTOPATHOLOGICAL CLINICAL DIAGNOSIS
DIAGNOSIS
+ - + -
PCR + 8 5 13 0
DIAGNOSIS - 0 2 2 g+

*not examined histojogically



- 3T TABEET—A-COMPARISON OF DI AGNOSTI C METHODS FOR DONOVANGCSI S

HI STCPATHG_OGI CAL ~_'CLNI CAL DI AGNCSI S DIAGNOSI S PCR  + 8 5 13
oo - .2 - 2 8* *not exam ned histol ogically -32 -
CLAIMS: 1. """ A rret hod' of detecting Cal'ymmatobacterium species in a sanple

sai d nethod conprising detecting the presence or absence of a nucl eotide
sequence of said Calynnatobacteriun1sp§f|es or an organismrel ated thereto
wherein the presence or absence of said nucl eotide sequence is indicative
of Cal ymmat obacterium species in the sanple. 2. A met hod according to
claim 1 “Qﬁ&@@ﬂsihe Cal ymmat obacteri um species i s Cal ymmatobacterium
granul omati's " A net hod according to claim2 wherein the sanple Is a

| esi on or ulcer fron1the enital region or surroundi ng area. A .net hod
accor di ng tlo anyt @gﬁPﬂb ﬁ”?ﬁ@“Hé?ﬂﬂﬂﬁﬂﬁﬁE#P§€§mB§FH@ a

nucl ei ¢ _aC|¥m96.%QF,€,Q§L{-.QJ nﬁa&kﬁgs&% rium species
substantially abfsent 1n C° granucfomatls uni gue from(gC granu omatlspeg

A net hod aotandrgagishoretansd theretooihertinitiesprésence dr abisence iofi said pucdkadtide sequencefis

presence or. ﬁbsencF { a n cl eotlde se ﬁace | acconpl i shed using a
nucl ei ¢ aci €geneti c sequence from a

genetical Iy reI at ed or gani sm 6 A nmet hod according to claim5 wherein a
genetically related organismis Klebsiella
2. A method according to claim | wherein the Calymmatobacteriui.. species is

Calymmatobacterium granulomatis.

3. A method according to claim 2 wherein the sample is a lesion or ulcer from the genital

region or surrounding area.

4, A method according to any one of claims 1 to 3 wherein the method comprises using a
nucleic acid probe and/or primer directed to a genetic sequence substantially absent in C.
granulomatis unique from C. granulomatis.

s, A method according to any one of claims 1 to 4 wherein the detection of presence or
absence of a nucleotide sequence is accomphshed using a nucleic acid probe and/or primer
directed to a genetic sequence from a genctically related orgamsm

6. A method according to claim 5 wherein a genetically related organism is Klebsiella
species. '

7. A method according to claim 6 wherein the Klebsiella species is selected from Klebsiella

pneumoniae, Klebsiclla ogaenae and Klebsiella rhinoscleromatis.

8. A method according to claim 5 wherein the sucleic acid probe and/or primer is directed
to the genetic sequence encoding phosphate porin (phoE), its ribosomal RNA, glutamate
dehydrogenase (gehA), acetolactate synthase (#uk) or a gene from the sucrose regulon (scr).

9. A method according to claim 4.whminﬂ|egenetic sequence absent from C.

| RN Y A




-_—

7. \ - lng-to claim6 wherein the Klebsiella species is

sel ected from Kl ebsi-el'l a pneunoni ae. Kl ebsiella ogaenae and Kl ebsiella

r hki noscl eromatis. 8. A nmethod according to claim5 when the nucleic
acid probe and/or priners directed to the genetic sequence encodi ng
phespbate porin (phoE), its ribosomal RNA, gl utanmate dehydrogenase

(gehA), acetol actate synthase (iluk) pg3a gene fromthe sucrose regul on
(scr) 9. A nmet hod according to claim4 wherein the genetic sequence
absent from C -33. granulomatis is a scr gene. 10. A et hod
according t | ai LN the scr gene is scrA 11. A met hod of

det ecting g#ﬁ%ﬁ%ﬁ éﬁéﬁ'a sanpl e said nethod conprising detecting the
presence of a first nucl eotide sequence with a nucleic acid nolecule from
an organi smother than C granul omatis wherein first nucl eotide sequence is
subst anti a0y réprethodraceqrding wyejaim & abarein s scrBene BFN- gr anul omati s and
then determ ning the presence or absence of a second nucl eoti de sequence
which is absent from C granulomatis but present in said organi smusing
anot her nudl. ei cA agihod ohdaeting C. grasulomaristii e sqmpls sidrethod compisingdetecting the

"l cat | vepresenie of & ish smies Sapepos Wi Surlcl g0 mptocuie o e el St fhan
laim 11 | ' I ' ' doincisbtl caid
claim V@S%W wgﬁfrarne Rt 3&8&6&1& $R6EHRE G sulSlaftidlg Crepresdntd Gai

Kl ebsiel |l a according to claim 12 wherein the second
nucl eot i deorganismrund Geprsiptatis and thencdetermining thei preseace; oF Abseaor of a Aeqad o

of detecting,C.granul omati.g in, a | e, sai t LSk sl b Ng
genet i o < HEETOR SRR Qe ARrenCATB.C sy B SUE BreS Rl 4 Bigapis uiiae

gr anl omat i goRcmalekie rfslecie, ¥hatin tiR! présencd iof e5d firernusiebiidecsequence and-ahsente e s
wth a restriction eudonucl ease which cl eayes the genetic. sequence from C
gr anul onatafsaidsecandinncleptide sequesce s dndieative af Fe«?’ﬁwg'Pg‘F lé‘rﬁ“’f%ﬂ’l’ﬁ’e pattern
obt ai ned when the sanme enzyne cl eaves the genetic sequence froma

Kl ebsiel | a speci s wherein the presence of a particular restriction
endonucl eage pr.Akiethodiascordifl s @ 1 aberein the first nucleotide sequence detected is related

to Klebsiella phoE.

13. A method according to claim 12 wherein the second nucleotide sequence detected is
related to Kiebsiella scrA.

14. A method of detecting C. granulomatis in a sample, said method comprising isolating
genetic sequences having a high degree of nucleotide similarity from C. granzlomatis and a
species of Klebsiella, digesting said genetic sequences with a restriction endonuclease which
cleaves the genetic sequence from C. granulomatis resulting in a restriction pattern different to '
the pattern obtained when the same enzyme cleaves the genetic sequence from a Kiebsielia
species wherein the presence of a particular restriction endonuclease profile is indicative of
whiether the sample contains C. granulomatis or a Klebsiella species or neither of organism.

£5. . A method according to claim 14 wherein the genetic sequences having a high degree of
similarity from C. granulomatis and Klebsiella sp is phoE.

16. A method according to claim 15 wherein the restriction endonuclease is Haelll.

* c L L S *



whet her the—sanmple—contains C. granulomatis or a Kl ebsiella species or

nei t her nigm 15. A met hod according to claim t‘l—-uhw the
genet | C.T@.i.sf?ée‘?ﬁ E cgd hi gh degree of sinmilarity fr. wHIS SHERY LR =
and Kl ebsi“ﬂﬂ “ E. 16. A et hod according to gl ai mgERy ke BEER
restricti s Haclll. - 34- Substi t ut'€ Stree il

17. A net hod for dingnosing donovand$i-s, said nethod conprising -
collecting a sanple froma | esion and determ ning the presence or absence
of a genedc sequence in C. granulomatis wherein the presence or absence of
such a seqince Ai methoifordibgnesingdondwampsisrsaid inscthotionys isigeviine tug e sopdle Syt o

A et hod 280N 7Y PR e PRBEnGESr, SR, oA i FEACRE i - hraidbant

determnin A lof Hoscvahddizt i on pattern
S B FRSAEE o prnd R gt ke

whi ch is di ell'l pattern from Kl ebsi el | a phoE gene.
20. A nethod for detecting C. granulomatis in a sanple said nethod

conpri sing_subjecting said, sanpl.e t,0 .PCR ysin set .of clei.c aci obes
o pr i mer o Lo oA BB agRrting KNS 3 Yge e SRl amare ElepR e, ebseRl
“incorporat ppg,g | abel on one end of the PCR product and a capture sequence
on the other end of the PCR product, subjecting said PCR product to Haelll

di gestion before or after imobilisation and then detecting the presence

of the | abel wherei h A n f [ s ia0di i . ..

ar anul omat 1. "2 etied REPRIEE B0ty ot indsfn i bl bl deermining he

for perfor giegendehst aphbEGené havitlg aoHaslllorytriotien phttorh avhich is diffe2fit to Haelll
restriction pattern from Klebsiella phoE gene. '

20. A method for detecting C. granulomatis in a sample said method comprising subjecting
said sample to PCR using a sct of nucleic acid probes or primers which are capabie of amplifying
C. granulomatis phoE and incorporating a label on one end of the PCR product and a capture
sequence on the other end of the PCR product, subjecting said PCR product to HaelII digestion
before or after immobilisation and then detecting the presence of the label wherein the presence
of label is indicative of C. granulomatis.

21. A kit comprising in compartmental form reagents required for performing the method
according to any one of claims 1 to 20.

22. A method according to any one of claims 1 to 20 or a kit according to claim 21
substantially as hereinbefore described with reference to the Figures and/or Examples.
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