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The pres ] tion relates to a nethod and a 5 neans j i ng
Candi da ﬁﬂ@&@ﬁ%ﬁﬂ. In particular the present invention H§%§gg@gﬁgﬁa met hod
of diagnosing Candida infection which is both sensitive and rapid.
BACKGROUND OF THE | NVENTION . 10 Candidalis the nost conmonly identified
causative agent of oral or vaginal thrush. However, over the |last few
decades Candi da has energed as Be3EQguiIONcaRt caypspAof |ife-threatening
infections in hospital patients. Tronically the increasing incidence of
these "invasive" or 15 "system c" Candi da infections has been advances in
nodern nedi EIRBD GRAtTERtIENVENTIIGN e now surviving major injuries, surgery,
cancers and organ tra I S e rs |lJ fee- thr i ndi da
infections. In the Uni eedags%easteg{st, %}ayn [ ﬁ?etnl%v‘\:/et%et%f E)auﬁ%r%r)roas%glgg%mn
cause of 5 20meganedof ndbxgnesisng rCapdpia al sl edthicona) dm st iemMin ki st eni ¢
Candi da i nf&CLLons mv.%xt@l’for} Bt E d8% dRdHEd i0te LldgdEdlngsi gns  or
synptons. Treatnent s largely based on suspicion rathér than a definitive
di agnosi s. Evendifiz nizfrcoBmwihicabiis ekt ansitiwyandmgsidsuch as
fluconazole a high nortality rate (30 to 70%9 is associated with systemc
Candida infections. The high rate of nortality 1is largely due to the rapid
onset of i nfRREFFHROEHY OF THE INENTION  out conme. W thout an accurate

di agnosin® the 30 i nf ectddi dd tign t@ee oy eldntet Iyntiidenitti fiied eausattd vieo

effectively treat. This has led to-a.co t i_ni cj t hat di da

i nfections a?%eﬁ%u%gl ?/raﬂll aogﬂo"é%%maa]t tglu?n%%g'y. %&vceg}red{lnéiv%pt hgar éla%na need
for a rapid feadpromies Gavdida Heats isnesmsablas of sdamifigisagnesivseoof35
Candi da i nf ec fOny 150 4 10 1 [RPPHARId Bl hd IEAHBEY Y PR ients.

Ironically the increasging incidence of these “invasive” or

15 “systemic” Candida infections has been advances in modern
medicine. Patients that are now surviving major injuries,
surgery, cancers and organ transplants are vulnerable to
life-threatening Candida infections. In the United
States, Candida is now the fourth most common cause of

20 blood infections in hospitals.

The major problem with systemic Candida
infections is that there are few definitive clinical signs
or symptoms. Treatment is largely based on suspicion
rather than a definitive diagnosis. Even with the

25 availability of anti-fungal drugs such as fluconazole a
high mortality rate (30 to 70%) is associated with
systemic Candida infections. The high rate of mortality
is largely due to the rapid onset of infection and a
rapidly fatal outcome. Without an accurate diagnosis the

30 infection often goes unnoticed until it is too late to
effectively treat. This has led to a comment by
clinic¢ians that Candida infections are usually diagnosed
at autopsy. Accordingly, there is a need for a rapid
diagnostic assay that is capable of early diagnosis of

35 Candida infection so that appropriate treatment may be
instituted thereby reducing the mortality rate.

The main difficulty in the diagnosis of Candida



instituted thereby reducing the nortality rate. The main difficulty in the
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bei ng a comensa nmere isolation of Candida from body surfaces

orifices, is not diagnostic of an infection. Culture of Candida from bl ood
or deep tissue is still the main nethod &f'diagnosis of system c 5 Candida
I nfections. However, it can take several days for a culture to becone
positive, by tﬂnﬁed&iqng/ﬂxauhan betieg woceffieotalel yperreatotheionfefti on.
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resonance and rad|0|sotope scanni ng have been used
i nfections |r1:EP4% Je egitd WsgandlowayREveit £ABskaket AMsrat edavs fioaf ul

for early di agaﬂ@ﬁjls:ux%eQ@we&oﬂ@abbglﬁloé tb? £hadi da msyaael t68 late
arabinitol was pro osed a dla wever, arabinitol is

produced by t K& Y FﬁPF IFH}ESFIQB stlifes ﬁﬁ%éec88§1ﬁﬁﬁ%§ on
its val ue. Tha\a@'oldﬂmframeCh&I ﬁoheaﬁlh.héﬂl()HCR):OIha:sup.éﬁﬁle&D beiged in the
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| mmunoassays are thé established procedures e di agnosi s
types of infe&f 8deagCsEd€e¥2186 | munoassays have the advantage that they

are rapid and have a siantaafi 8&gnassayrd Sbm@ice | (N0 GRS GV R ope
scanning have been used to detect Candida infections in

15 tissues and organs. However, those methods are not ugeful
for early diagnosis.

Recently analysis of the Candida metabolite
arabinitol was proposed as a diagnostic tool. However, as
arabinitol is produced by the human body, further clinical

20 studies have cast doubt on its value.

The polymerase chain reaction (PCR) has also been
used in the diagnosis of invasive Candida infections.
However, PCR has not established itself as a useful
diagnostic method for Candida for the same reasons as

25 outlined above ie Candida is a ubiquitously present
microorganism and false positives, due to superficial
contamination, are prevalent.

Immunoassays are the established procedures for
the diagnosis of many types of infectious diseases.

30 Immuncassays have the advantage that they are rapid and
have a standardised assay format. Immunoassays can be
designed to either detect Candida antigens, or host
antibodies reactive against Candida antigens. Several
immunoassays are commercially available for the detection

35 of Candida antigens in sera or other body fluids..
However, these assays lack either sensitivity or

specificity or both.
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with other antigens is very predicative of Candida infection.
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infection, caoppliisiang tigs §$@mﬁbaﬁ=demonstrated that the use of a

combination of cytoplasmic antigen with other antigens is
very predicative of Candida infection.

15 Accordingly, the present invention overcomes or
at least alleviates the problems normally associated with

diagnosing Candida infection.

SUMMARY OF THE INVENTION
20 In its most general aspect, the invention

disclosed herein provides a simple and rapid method for
diagnosis of Candida infection. The method of diagnosis
of Candida infection may be used to screen large numbers
of samples for possible infection.

25 Accordingly, in one aspect, the invention
provides a method of diagnosing Candida infecEiOn,
comprising the steps of:

a) . obtaining a biclogical sample from a subject
at risk of, or suspected to be suffering from, Candida

30 infection, and

b) . measuring the levels of antibody to Candida
cytoplasmic antigen present in the biological sample.

Antibody levels may be measured using known
techniques of immunclogy including enzyme-1linked

35 immunoassay (ELISA or EIA), biligand binding (sandwich
technique), fluorometric assay, chemiluminescent assay,

immunochromatography, radialimmunodiffusion or



a). obtaining a biological sanple froma subject at risk of, or suspected
to be suf | JLom Candida 30 infection, and b). neas evel s
of antibo&@ib%ﬁ%%ﬂdlda cytoplasm c antigen present in thgchﬂgwgg 8gl
sanple. Antibody |evels nmay be neasured using known techni ques of

i mrunol ogy i ncludi ng enzyne-1inked 35 i amtinoassay (ELI SA or EIA), biligand
bi nding (sandw ch technique), fluorometric assay, chem |um nes cent assay,
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steps of meafiRHHREF Rfel Qﬁd%%QQ%%HV’P@téﬁﬁdPéat@?t85F§§ﬁFc antigen in
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of bone nafr(nﬂlqnnﬂnﬁ%uonﬁﬂq&ﬂCdan(iad¥¢@pthhuvdtOthéee%néngab sections
of the skin from 'esplitOideconl G3behd,  A80ifF8AE U BREV1IabEAg! S,
tears, saliva, mlk, blood; both whole d .and
method 'for assessing the progn051s of Candida infection,
15 comprising the steps of measuring the levels of antibody
to Candida cytoplasmic antigen in a biological sample.

Persons skilled in the art will appreciate that
the techniques disclosed herein may be used on any type of
biological sample. Preferable the biological sample is

20 selected from the group consisting of bone marrow, plasma,
spinal fluid, lymph fluid, the external sections of the
skin from respiratory, intestinal, and genitourinary
tracts, tears, saliva, milk, blood; both whole blood and
sera, blood cells, tumours and organs. Most preferably

25 the biological sample is sera.

Biological samples that may be analysed by the
method of the present invention can also be obtained via
swabs, shunts or the like. The biological samples may be
analysed directly, or may be treated prior to testing by,

30 for example, concentration or pH adjustment.

In a third aspect, the present invention further
provides a method of detecting the presence or absence of
a Candida antibody comprising the steps of:

a) . exposing a biological sample, which may

35 include a Candida antibody, to an isolated cytoplasmic

| Candida antigen; and

b). detecting the reaction between antibody and



sera, blood cells, tunoburs and organs. Mst preferably 25 the biol ogi cal

sanple is_sera. Biological sanples that nay be anal ysed by the nethod of
the preseWP 2M¥iti on can al so be obtained via swabs, shéﬁPQUBWmFHE li ke.
The bi ol ogi cal sanples may be analysed directly, or may be treated prior
to testing by, 30 for exanple, concenttdi-on or pH adjustrment. In a third
aspect, the present invention further provides a nethod of detecting the
presence or abgeles of a Candida antibody conprising the steps of: a).
exposi ng a biol ogi cal sanple, which an 3§ i nclude a.Candj da_anti body, to
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Accordingly, Tha e presen I hvent1 on €°1s provided
a net hod of dregmtdilagedandi da 10 infection, conprising the steps of: a).

obtaini ng a bi ol ogi cal ,SaPEEnd1PM &nSHLESFER ApddSkePlenOpStishscted to
be suffering from Candida 1nfection, and b%. measuring the | evels of
anti body predayentionithere bporsgrédrdsanprehed ehndigdnesing adndéda

antigen jim ggg@bﬁgbhpnc@ﬁbbigpﬁéuthagsgggsl@yels of antibody to either
cell wall antigen or inpunadon nant anélgfn .éefolas of bot h. ng c
reagents and neans of Wi agids?EHEIthePiological sample from a subjec

at risk of, or suspected to be suffering from, Candida
infection, and
b) . measuring the levels of antibody present in
15 the biological sample to Candida cytoplasmic antigen in
combination with measuring the levels of antibody to
either cell wall antigen or immunodominant antigen
{(enolase) or both.
The reagents and means of diagnosis of the
20 present invention may also be embodied in a kit for use in
a diagnostics laboratory or may be adapted and automated
for analysing large numbers of samples at a central
receiving centre.
Accordingly, in a fifth aspect the invention

Eed

25 provides a kit when used for detecting the presence or
absence of a Candida antibody in a biological sample,
comprising:

a). a biological sample collection device;
b). a cytoplasmic Candida antigen; and

390 ¢) . means for detecting reaction between the
antibody and antigen in the sample.

Suitable buffering agents and ionic salts may
also be included in the kit.
In a sixth aspect the invention provides a wethod

35 of preparing a cytoplasmic antigen comprising the step of
removing lipoproteins by chloroform extraction.



20 present invention may also be enbodied in a kit for use in a

di agnosti tory or nmay be adapted and automated f g | arge
nunber s o?ﬁ%gﬁgﬁgg at a central receiving centre. Accord?ﬁaﬁgﬁb%%bg fifth
aspect the invention 25 provides a kit when used for detecting the
presence or absence of a Candida antiBody -in a biol ogi cal sanpl e,
conprising: a). a biological sanple collection device; b). a cytoplasmc
Candi da antigen; and 30 c). neans for detecting reaction between the
ant i body and é ';% Egg g@l ESE' ﬁg g buffering agents and ionic
salts may aFﬁﬁ;Eg%%g I Ed O, OFp HE ?& k si xth aspect the invention
provi des a method 35 &figprepar shgwa sytophasmie hhwg gehatoadrRs nep¢Hhe
step of re i i (e | Qg0 -gct i 088741

SCT] A2/ 00587 o B IBRY BB P RO P e B RS B o & S hone a
coomassi e2bl g@tsiggimdaashgopacEsenver ﬁﬁj65k§@otéﬁnt@aﬁgEDéfr?%éoﬂhndida
cytopl asm c 3ol ge boaghi on observed at 55kDa, 35 to 45kDa region,

30kDa and 20kDa. Figure. 2 shows a single,coonassie bl ue band of _48kDa
corresponding to the eXpeBred?sFRevsfat htNEHol Geemagfte jehue pnd Rire 3
shows a coomasking Blougesbahietgieb ehe éhpectadi £igd 6€! thambhobage gen
preparation. A hroad snear of stain can be seen ranging in size from 90kDa
to 200kDa FPJIrESH-shows a nunber of sera screened agai nst 15 the Candida
cytopl ash®c anti gen prEBpgnati dnshéwgua ecéomsnmase dntudostyaimattgad tof t o t he

three the clarified cell wall antigen preparation. A broad
smear of stain can be seen ranging in size from 90kDa to
200kDba

Figure 4 shows a number of sera screened against
15 the Candida cytoplasmic antigen preparation.
Figure 5 shows antibody reactivity to the three
Candida antigens - cytoplasmic, cell wall and
immunodominant antigens, using negative control sera.
Figure € shows antibody reactivity to the three
20 Candida antigens - cytoplasmic, cell wall and
immunodominant antigens, using sera from patients with
superficial candidiasis.
Figure 7 shows antibody reactivity to the three
Candida antigens - cytoplasmic, cell wall and
25 immunodominant antigens, using sera from patients with
systemic candidiasis.
Figure 8 shows the error bar of the Applicant antigen
test values in the different blood culture patients (95%CI).
Figure 9 shows an error plot of the mean Candida
30 antibody values weasured by the Applicant antigen test in
both the blood culture positive and negative groups of
patients (95% confidence interval}.
Figure 10 shows an error bar graph of the
Applicant antigen test data for invasive candidiasis and

35 healthy controls.



Candi da antigens - cytoplasmc, cell wall and i munodom nant antigens
usi ng negative control sera. Figure 6 shows anti body reac

t hree g‘@ﬁ%ﬁ’%d antigens - cytoplasmc, cell wall and Fhﬁh&%ﬂ@ﬁ? ant
antigens, using sera frompatients with superficial candidiasis. Figure 7
shows antibody reactivity to the three - Gamdi da antigens - cytopl asm c,

cell wall and 25 i mmunodom nant antigens, using sera frompatients with
system ¢ cangigip@s8itdTIChGURRE® shows the error bar of the Applicant antigen
test values iMmTne different bl ood culture patients (95%l). Figure 9
shows an error plot of the nean Candi da 30 anti body val ues neasured by the
Appl i cant anmmg@n t est Hihyleeldd i neltead aaitetire apadi ti ve and negative
groups of |ents (959 confldence |nterval) Figure 10 shows an error bar
graph of the TRopl i canEENTRgARTHESR5§3Ya for invasive candidiasis and 35
heal t hy d@ntmnnsm.cvo G2z98874inked iABBREWDAPLONSaBSEP EDTA EIA 5 ELI SA

RIA  BSA zyne ||n%g8TMEW55H¥ %gglaninetetraacetic acid Enzyne

| Mmunoassay nosor t assay Radioi nmunoassay Bovi ne
serum al bum mSA Bovine serum albumin
DMSO Dimethyl sulfoxide
B-Me B-wmercaptoethancl
10 TMB 3,37,5,5’-tetramethyl-benzidine

DETAILED DESCRIPTION OF THE PREFERRED EMBCDIMENTS
The practice of the present invention employs,

unless otherwise indicated, conventional molecular

15 biology, cellular biology, and immunocassay techniques
within the skill of the art. Such techniques are well
known to the skilled worker, and are explained fully in
the literature. See, e.g., Harlow and Lane, “Antibodies: A
Laboratory Manual” (1988); Maniatis, Fritsch & Sambrook,

20 “Molecular Cloning: A Laboratory Manual” (1982); “Animal
Cell Culture” (R.I. Freshney, ed., 1986); “Immobilised
Cells and Enzymes” (IRL Press, 1986); B. Perbal, "A
Practical Guide to Molecular Cloning” (1984); Sambrook, et
al., “Molecular Cloning: a Laboratory Manual” (1989) and

25 Ausubel, F. et al., 1989-1999, “Current Protocols in
Molecular Biology” (Green Publishing, New York).

In describing the present invention, the
following terminology is used in accordance with the
definitions set out below.

30 As used herein, a “biological sample” refers to a
sample of tissue or fluid isolated from a individual,
including but not limited to bone marrow, plasma, serum,
spinal fluid, lymph fluid, the external sections of the
skin, respiratory, intestinal, and genitourinary tracts,

35 tears, saliva, milk, blood; both whole blood and
anti-coagulated whole blood, blood cells, tumours, organs,

and also includes samples of in vivo cell culture
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“comprises” has a corresponding meaning.
It will be clearly understood that, although a
number of prior art publications are referred to herein,
15 this reference does not constitute an admission that any
of these documents forms part of the common general
knowledge in the art, in Australia or in any other
country.
Persons skilled in the art will appreciate that
20 any number of different immunoassays may be used in the
present invention. For example, the Candida antigens
disclosed herein may be used in antibody capture assays,
antigen capture assays, wherein the antigen/antibody
complex forms a “special® class of antigen or two-antibody

25 sandwich assays.

TECHNIQUES USED FOR ANTIGEN PREPARATION
The term “Candida antigen” as used here means any

one of the three separate types of Candida antigen

30 utilised in the present invention, namely, cell wall
antigen (including mannose), total cytoplasmic antigen
(mannose depleted) or purified immunodominant antigen
{enolase). Use of the term “Candida antigens” means that
all three antigens were involved or could be utilised. A

35 number of techniques may be used to prepare the Candida
antigens including biochemical extraction, column
chromatography, Gel fractionation, gene c¢loning,



mediumresulting fromthe growh of cells in cell culture medium

putatively Candida infected cells, reconbinant «cells, and cell conponents.
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TECHN QLES USED.50R' ANTH GEN) PREGAEATI ON Th leam,, Candl da anli aen. g used

here means any~ one ree-’s YPEs
utilised in €halpesésent Fidtention, anénergancel¢XMH¢¢tlamt¢@&nﬂ0ﬂﬁU§uding

Mannose)yq t 0&?hogxggmes meﬁlae;ctgsat ( @gﬁgﬁstp&m &t ga%&scplwélfd

i mmunodom nan antlg enol ase eterm" antlgenéy neans
that all thFeBRrasf @EHEYV\EPEOWﬁ %wahﬁr cBarH beattoniafedthsa 35 nunber of

t echni ques nammbﬁoasmﬂnaﬁtpéﬁ@aaget&etfg@ﬂl £ltom atﬂfxé m&ml udi ng
bi ochem cal ex tlonb L hronatogra hg EPCtJOHatIOH gene
¢l oni ng, Cy op asmit éXtract y anion an étlon a
chromatography. It will be appreciated by those skilled
15 in the art that other techniques, or modifications or
variations of the above techniques, may be adopted without

adversely affecting the spirit of the present invention.

TECHNIQUES USED FOR ANTIBODY PREPARATION AND LABELLING
20 Antiserum to the Candida antigens disclosed

herein may be produced in a host animal such as rabbit or
sheep. The serum fraction containing the antibody may be
isolated by standard techniques. This antiserum may be
employed in several of the embodiments of the invention

25 hereinafter set forth, or a more sensitive and specific
antibody might be obtained by further purification of the
serum by electrophoresis, high-speed centrifugation or the
like. Ultimately, large quantities of highly specific
monoclonal antibody may be produced by means of the

30 hybrid-myeloma techniques by methods known to those
skilled in the art.

Certain embodiments of the present invention
employ antibody to the Candida antigens immobilised on
cellulose, agarose, sephadex or glass beads or other

35 similar inert surfaces such as metal, plastic or ceramic
which do not interfere with subsequent reaction.
Adsorption, Br-CN activation or other techniques known in
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chem cal or enzymatic lysis of Candida 5 cells, followed by separation of
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rel ease cell v lardantigens lioyed by canbbiiugattna andipdaal ysis.
Filtration and organic traction,of e 10 ¢ ' extract.

X ol upl t opl asm c_cel
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Candi da anti gan& divsdinegesierldunimggcsatproaleedlén a host animal such as
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| sol ated by standard techni ques” This antiserum nmay enpl oyed 1 n several
of the enbodMFéREs t6ChPHGURRY EROMBNIDSTRRIRYHAF t2FL set (FOF t¥RLegencafor e

sensi ti vien angespesirbineasanii.bady virgbt , be. phini cefobys frétdes purification
of the serugy% %J ctrophgrgs'a hi haspggg g@g%rif%gai'oqaor thr Like.
Utinately, Fa é@ &ggﬁFFF| §SoPCANGRFY I8 pech T T HordeT onat KHiS bod may be
produced by @éa&nspof 26K8,30A1A¢bI i dNakahemeP t Kcamd| b hye et fbds iknown to
those skillgdyi-RahNne skl scGRhERL B SPPQHA NBM ScitdmiferP! 636N 1veNtion
929, (1966); Nakane, P.K., in Methods in Enzymology, vol.
15 37, p. 133, (1975)).
Chromophoric molecules that may be used are 2,3-
dinitrobenzene (DNB) salts, dinitrophenol (DNP} and methyl
and butyl corange. Other suitable chromophoric agents are
well known in the art. Enzochromic molecules that may be
20 conjugated with the antibody are enzymes that give colour
with appropriate reagents. Examples are alkaline
phosphatase (ALP) which develops colour with nitrophenyl
phosphate (NPP)}, glucose oxidase with glucose, and D-
galactopyranoside. These and other examples are well
25 known in the art. Examples of fluorogenic agents are 2,4-
dinitrofluorcbenzene and “pipsyl” derivatives.
Luminogenic molecules may be conjugated to antibodies by
the method of Branchini, et al. (Biochem. Biophys. Res.
Commun. 97, 334 [1980]}. The term “chromophoric”
30  hereinafter is intended to include “enzochromic”,
“fluorochromic” and “luminogenic” molecules as well.
Certain embodiments of the invention also utilise
Candida antibody tagged with a radioactive element. I*Z®
conjugated by means of the chloramine-T procedure is a
35 common example, but other methods known in the art may

also be employed.
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devel ops col our W|th ni tr ophenyl Phos hate (NPP), gl ucose oxi dase with
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known.in the art. Exarmﬂaas eaf afll uqmgammoagﬁotszawngsm U.S. Pat.
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Bi ophys. Resprotein-coated surface. In this method, the internal and
15 external surfaces of a microporous membrane are first
coated with a water-insoluble protein such as zein,
collagen, fibrinogen, keratin, glutelin, polyiscleucine,
polytryptophan, polyphenylalanine, polytyrosine, or
copolymers of leucine with p-amino phenyialanine. Such a
20 coating renders the membrane capable of immobilising a
wide variety of biologically active proteins including
enzymes, antigens, and antibodies. A microporous
structure is defined as one having more than 50% of its
total volume in the form of pores ranging in size from 25
25 nanometres to 25 micrometers, preferably from 25
nanometres to 14 micrometers. A pore size range from 25
nancmetres to 5 micrometers is employed in most
applications herein. Uncoated microporous membranes have
as much as 70 to 75% of their volume as pore space. The
30 pores permit liquid flow through the membrane. After
being coated by zein, for example, the pore space is
reduced 5 to 10% with the result that the structure
retains its essential properties of having a high
proportion of its volume as pore space and permitting
35 1liquid flow through the pores. The structure has a large
surface area in contact with any solution contained within
the pores.
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15 globulin is next immobilised. The term immunochemically
neutral is defined in terms of the specific components of
the assay. Any protein, which does not combine
immunochemically with a component of the assay or with one
of the reagents, is considered immunochemically neutral,

20 even though such protein might be immunochemically
reactive in another system.

Where the substance to be detected is an
antibody, the immunochemically reactive moiety of the
conjugate must be an antibody capable of binding

25 immunochemically with the antibody to be tested. Such
antibodies may be obtained by immunising an animal with
the antibody or immunoglobulin fraction of serum from the
animal in which the antibody to be tested originated. For
example, where the antibody to be tested is a human

30 antibody, a goat antibody against human antibody is
obtained from the serum of a goat immunised against human
immunoglobulin {(antibody). The enzymwme moiety may be any
enzyme capable of catalysing a reaction which can be.
detected by any method known to those skilled in the art,

35 and which retains its activity after conjugation with
antibody. Horseradish peroxidase is preferred because of

its convenience and suitability to a wide range of
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protein mght be 1 nfrunochemcally reactive In another System
non-specific binding is therefore reduced as well. In the
15 preferred embodiment, the use of a highly purified
peroxidase preparation has been found to significantly
reduce the amount of colour reaction observed in control

samples as compared with known positives.

20 TECHNIQUES USED FOR CANDIDA ANTIBODY DETECTION

Antibody Capture Technique
A Candida antigen prepared by the techniques

disclosed herein is immobilised, preferably on an inert

25 surface such as PVC, paper or a similar kibulous mat. The
immobilised Candida antigen is then put into contact with
a sample suspected of containing Candida antibody. In the
case of aqueous samples such as blood or urine, the
solution is buffered and ionic salts may be present at

30 optimum concentration for Candida antibody-Candida antigen
interaction. TRIS or borate buffered phosphate at pH 7.5
to 9.0 and ionic strength about 0.010 to 0.5, for example,
are suitable buffering agents and ionic salts. The inert
surface with Candida antigen or Candida antigen-Candida

35 antibody complex thereon is next put into contact with
antibody to Candida antigen conjugated to a chromophormic
molecule. Preferably the Candida antigen is in solution
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15 This embodlment ig highly sensitive and rapid and suitable

for large numbers of samples.

Enzyme-Linked Immunoassay-ELISA

A solution comprising Candida antibody conjugated
20 to enzyme which forms colour with developing reagents and
buffer and ionic salts suitable for reaction between
Candida antigen and the Candida antibody is put into
contact and allowed to react with Candida antigen
immobilised, preferably, on an inert surface such as PVC,
25 paper strip or glass bead. The amount of enzochromic
conjugated Candida antibody is sufficient to saturate
about 50% of the reactive sites on the immobilized
antibody. The inert surface with antibody-Candida antigen
enzyme complex is put into contact with buffered sample
30 suspected of containing Candida, said sample having an
unknown amount of Candida antibody. The colour of the
resultant immobilised antibody-Candida antigen-enzyme
complex on the strip after colour developing reagents are
added is observed in comparison to a control strip which
35 has not been treated with sample containing Candida
antibody. Dilution in colour on inert surface treated
with sample means presence of candida antibody in the
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at pH from abﬁﬁfls;it%v?oaggorﬁﬂﬁ fonic concentration equival ent to about
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suitable medium of U.S. Pat. No 4,259 207 is a suitable example.
15 The mixture is spread out to harden on a test plate or,
preferably, poured into a disc-shaped container such as an
Octolony plate. A small amount of sample is placed on the
solidified gel, preferably in a centre well and the plate
or disc is allowed to stand preferébly covered for a
20 period of hours. Diffusion of sample into the surrounding
area occurs during this period. If the Candida antibody
is present, it reacts with the embedded Candida antigen
and causes an opague area in a radial pattern about the
point of application of sample. A control can be run for
25 comparison. Calibration of an amount of Candida antibody
in the sample, if desired, can be obtained by contreolling
temperature, time and size of sample and comparing the
resultant size of radial area with one of known
concentration.
30
Radioimmunoassay

A Candida antigen of the present invention is
immobilised on an inert surface such as glass beads in a
separation column. A portion of Candida antigen is

1*2®* and

35 conjugated to a radiocactive element, preferably
allowed to react with the immobilised Candida antigen in

an amount sufficient to, saturate 50% of the binding
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15 It is to be understood that methods described
hereinabove for assay of Candida antibody employing
coloured reagents have been presented most specifically
for application where neither trained personnel nor
sophisticated instruments are available. These methods,

20 however, may be adapted for use in a clinical setting
where large numbers of samples are to be assayed by
substituting radiocactive elements for chromogenic
conjugated molecules.

It is also to be understood that the term

25 “colour” is not to be interpreted as being limited to the
narrow visible range of the electromagnetic spectrum, but
is meant to include wavelengths which may be measured by
standard spectrophotographic instruments such as
spectrophotometers and absorption and emission

30 colourimeters in both the uv and the ir range.

Although it is contemplated that the methods of
the present invention are to be applied to biclogical
fluids themselves, the sensitivity and specificity of the
method can be improved by culture of the fluids preferably

35 on medium selective for Candida prior to testing. .

Sensitivity may also be improved by preliminary
treatment of biological samples with lysing agents such as



medi um of U S. Pat. No. 4,259,207 is a suitable exanple. 15 The m xture is
spread o t rden on a test plate or, preferably, pour i 1
disc-shaggaoggﬁﬁéﬁner such as an Cctolony plate. A snalﬂmgﬂﬂﬁﬁbggi sanpl e
is placed on the solidified gel, preferably in a centre well and the plate
or disc is allowed to stand preferably-cblered for a 20 period of hours.

D ffusion of sanple into the surrounding area occurs during this period.
| f the Candi dacaphibodylutSofif eseahd, | brrepsbsywe tio thel edredradiicrndi da

antigen and_causes.an ague area_in dial pattern a t i nt of
appl i cation 8P%§§9§Ve}n 8cgﬁFrSFgﬁﬁﬁe%gu;%E ?%ﬁf%&P%%%$aB$§%h}ﬂ§ﬁli t'ation
of an anount 4pfl6€andbdafant ekatdyle| ndibelssepl oyitidbesiysidig can be
obt ai ned by I Lpg enpe | d,sl.ze. nd conpari ng
the result antoeraarbRor gk aRELaaeds LhamL Aot bl g R A o s
Radi oi nrmfnoadsay lyAiGgndgdatameyged ofplpeedreticgh dewemoborinteyianshi|ised
on an inert surfacgLsdGleAt ghvsePgadsvifya separation colum. A portion
of Candida antigen Is conjugated to a radioactive elenment, preferably
1125 and allowed to react with the immobilised Candida antigen in an
amount suffi gkeavst pMreBtEhatg ROY0 porithe bi ndi ng WO 02/ 088741

PCT/ AUO2/ 00507 - 16 Sites.. The tmmbilise di da anti gen-enzyne conpl ex
is put into contact Wit @W@%Jﬁ)@ﬁ‘gd&ﬁ] eSS '%S‘e EIFTPHL

ant i body,0 t hensanph enbeapgbbuétisséilettet neete pfbfin b f amck DoMtart nigeg Hyot al
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eluted fronmpfhehanrilgemeand the eluant is neasured for radioactivity.

LossI of activity conpafgd jtOr -SRI Ss 4 N AR 6 LCandicia aif1ilReey dn) the
sanpl e.

the Candida antigen to Candida antibedy and a means for
15 detecting reaction between sample and Candida antigen.

In embodiments adapted for clinical use,
electrophoretic useparation technigues such as isoelectric
focusing or zone electrophoresis which are based on
differences of both size and charge distribution between

20 products and reactants may likewise be used to separate
products from reactants. Products separated
electrophoretically may be detected by characteristic
locations compared to standards or may be identified by
colour or immuncchemically. Resinous beads of charged

25 surfaces may also be used to separate products and
reactants.

The means for detecting reaction in the case of
immunoassay in a preferred embodiment of the invention is
a gelatinous medium in which the Candida antigen to

30 antibody is suspended. The gelatinous medium is in a
transparent glass or plastic container and comprises
buffer and ionic salts for optimal conditions for
formation of the Candida antigen-antibody complex.
Reaction is noted as a transparent area radiating from the

35 central point at which the sample is applied.

The means for detecting reaction in another

preferred embodiment comprising immuncassay is the Candida



10 Haemaggl utinati on Candi da anti body may be assayed through standard
haemaggl utinati on techni ques with Candida antigen to antibody used as
sensitisi Y BP&H! 15 1t is to be understood that nethods”ﬁ%éépﬂﬁéﬁ

her ei nabove for assay of Candi da anti body enpl oying coloured reagents have
been presented nost specifically for appBicati on where neither trained
personnel nor sophisticated instrunents are avail able. These net hods, 20

h]?Weveri nay g iagap 2 teed Cfa@fdi'é%e anf idodlyi abaghgseedi og awﬂefalandgﬂmea fnmbers
of sanples are to.be assaye ubstitutin i pactive.el enents for

chr omogeni ¢ ﬁuﬁﬁq&ﬁﬁyeftﬁﬁFg@u¥@§ieltaﬂ?nglggt%ggﬁggﬁﬁd%?gt%ﬁRF?hat t he
term 25 "col malts.s Foot als@ale ithieecpneeadsasfbehagpacket esire alihe-edarr ow
vi si bl e range_ .qf el ect ronagnet. e u ' t i de
el engt ha - HECh g Tha Preabr B oy UoE BRhThe Bt e ERD, il Qe

i nstrunents suce ds $hdct copbdtioenteris &hd abtogpri bh dandéds swituiboBe

col ourineters i - uy._a e .l e. t I d e Ss enpl at ed
that the netEghgmgghgf?g%grége%g?%ﬁng%FégggreFﬁ% %§g§€b|§%%§%o | ol ogi cal
flui ds t hens&xdace we thedsmpbiilipean§Faggédnf prEigenfis Heut niltttvd can be

i mproved by &idtdl® @fitchheakbiedanar ehenhahhyh3nonsoBeh Lon sef ective for
Candi da prior to testing. SenS|t|V|g¥ ng% al sp be inpraoved by prelimnary
treat ment of CHrOMGERORE-saRprEataft FaPFe A gaRgknt $* stidh RANMO IRt FEaY 41

PCT/ AUO21 ®05@7 or ptotieidt ani c Thel Whe@n, sapbade ds 1yspeyred tfor el ease
4 166, 765 { SPIGKRIBIcH S015SaCe8 I FABI 81 ysi ng pr ocedur s for
bi ol ogi cal sanpl es confai ai pgrbacubarly FFrofgriedienpatierantmyhse kdfpl oyed
whi ch does ngle ikRlerhRE@nt invention is provided in the form of an
immunochromatographic test strip device. There are many
15 patents that cover a number of technologies, formats,
reagents and materials that may be of great wvalue in the
development and production of immunochromatographic test
strip devices. For example, US Patent No. 5,075,078,
International Patent Application No. W095/16207, US Patent
20 No. 5,654,162 and European Patent No. 0810436Al. The
assay methods used with the devices disclosed in these
patents are essentially the same. A ligand specific for
the analyte (normally, but not necessarily an antibody
[Ab]) is immobilised to a membrane such as nitrocellulose.
25 The detector reagent, typically an antibody coupled to
latex or colloidal metal, is deposited (but remains
unbound) into the conjugate pad. When sample (urine,
plasma, whole blood, etc.) is added to the sample pad, it
rapidly wets through to the conjugate pad and the detector
30 reagent is solubilised. The detector reagent begins to
move with the sample flow front up the membrane strip.
Analyte that is present in the sample will be bound by the
antibody that is coupled to the detector reagent. As the
sample passes over the zone to which the capture reagent
3% has been immobilised, the analyte detector reagent complex
is trapped. Colour develops in proportion to the amount
of analyte present in the sample.



w th subsequent enzynme activity. ASSAYS EMBODI ED IN KIT FORM The di agnostic
met hod and neans of the present 10 invention may be enbodied in the form
of a kit PGHOX887Wy individuals for self-diagnosis of Cahdl’85%7H>the
privacy of their honmes. The kit conprises a means for sanple collection,
the Candi da antigen to Candi da anti body &fd-a neans for 15 detecting
reacti on between sanple and Candi da antigen. In enbodi nents adapted for

clinical use, electrophpraid Grsapataidase,t ebhilbqurs sHehe asrirsogblesric
focusi ng or zone %Iéectro hor esi s V\ﬂjf;hdfre ased _on gifferences of both

si ze and charfe® drd% rF IR i o HRE e FSHFShdREs 28RAYFEaRFANTS' nB)C 1 i kewi se
be used to sepaiaicchpsmctisdBabiom treestc tsantip. devadecwsuidpaeteed

el ectrophoretjcal,ly.my be detected hy racteri sti at j ared
to standards "‘kﬂ“r%@ld el n?‘i“f}ile erb%abtlcoglggur%%orﬁlc}k%&m%gctg%ﬁ %*é’??@?ﬁﬁg& nous
beads of BhardjestRéseadirieoasn miyict soowlasl dseehtid isefarnte pevdoenes and

reactants. e AN AL. dRLEGLINGJRACOBehE,! BB 688 Cneh; ol FAIAOASSAY 1N

a preferred e ' lon I's _a gefatinous mediumin which
t he Candi da dmtdmemntiodty antThety dze susiseddddofThatgematiadus nediumi s

ina transpyrenl, HasSciy PbASIdSnaNGH RelhaRdveeBRN i f8Sudbyg fer and
ionic salts for optinmal conditions for  forpation of the Ca%fi'gf%%e

anti gen- ant i Bsthhediiebindng (aiged/sgtdgodies tPaniphPe
radi ati ngofr gAd hen351 Dantdmd deidut ity Wickh bohads aapkeias. appéée eflor The

noassay. (AR Roarti ey DA DBE A T PRI DOS0R 1B hnt Ve ¢ o
Candi da ant i bachyd 3500 udet exhttioret  lrfonabgledy ési anciuded| bdresndpy | e packet
along with byffe&r and ionic
plthough the invention has been described with
i5 reference to presently preferred embodiments, it should he
understood that various modifications can be made without
departing from the spirit of the invention. Moreover, the
following examples are offered by way of illustration only
and are not intended to limit the invention in any manner.
20 All patent and literature references cited herein are

expregsly incorporated.

EXAMPLE 1 PREPARATION OF CANDIDA ANTIGEN
The following three types of Candida antigen were

25 prepared:
1) . Cell wall antigen (including mannose) ;
2) . Total cytoplasmic antigen (mannose depleted);
and
3). Purified immunodominant antigen (enolase).
a0 A clinical isolate of the Candida albicans, was
obtained from a patient with vaginal thrush. The identity
of the Candida species was confirmed with the use of an
API 20C Auxonagram strip (API System S.A., France). The
C. albicans isolate was designated KEMHS.
35 200ml YEPD culture medium {1% yeast extract, 2%
peptone, 2% D-glucose) was inoculated with the isolate as
a starter culture and incubated for 24h at 30°C with



salts. For assay, the contents of the packet are diluted wth water in a

mar ked tu ied in the kit. Included 5 also in this iment is the
anti gen t?@%lﬁl&g anti body imobilised on an inert surf%?woé?gsay,

the inert surface with imobilised Candi doa antigen is put into contact

wi th sanple and then with the solution o0 ¢hr onophor e- conj ugat ed Candi da
anti-lgA anti body, protein 10 A or protein G The inert surface is

i nspected foraegatdan, wihehstadieatesl Carelives them ywsed itouliadoplptef err ed
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i mmunochr omat ograghl c test strip device. ere are nmany 15 patents 't at
cover a nunbep3bf BiecRhel begresnt¢nr it Syasteratien BrmpwintteScdlentifade my
be of great vphugohn kh¢. devel opnent and production of

i mmunochr gmat ographic test strip devices. For exanple, US Patent No.

5,075, 078,° | nternati onale Pedftdnptliadis sirandarwsssete faem tBepBient 20
No. 5, 654, 162rabdfExheResy Hpsesth i QPDPAI6AL . £Adhe ciazsak medhieds used
with the devi ces d{;ﬁcl osed %n t hese. (ﬁgtqe, tsqﬁahr.e essentially tigﬁ.sane. A

li gand speci f FE-PoFRet HES 5 @t%gf]ﬁo‘? | ’;i,t 19fbiearRedtEar My LdRO%fri body
[Ab] ) is i mobh)isedohoent rendd arel Inioderds sepgaieoald Wmese red5dthe det ect or
reagent, typi ant i bo cqupl ed. t tex Qr .coll]oidal .netal, is
deposi ted (bu':t%g%ﬁe%{r%% %%tb%hnu E&lln b ]trhceajocdg?llj ucgeeﬁq_'erl([;tglll © \}ﬂgﬁkga%ﬁ%
(urine, 1§ ashaminhdtel bb@bds ®tand 4°€.addbe supehsasanpl wapadiscardedpidly
vets through £0qtHge OB LOaL L d@dlsa%z@ere%%ts%rﬁeé@u{ 39eRt ! S

sol ubilised. The detector reagent beg;_ns to ve wth the sanple flow
front up the FERBRERECR PV ET AW it ify pHeert! i n TG Y885l e wil | be
bound by the cants boslye tttadn | Sertiffhefed Gid i sdetieeidpreedganty, As t he

sanpl e passes_over_th one,to i the capture reagent 35 has been
bt | eed. TRESERERard B8 ol dap S B rgined. col our
devel ops 1Bn proportion Gandivea meddst weak ampityredpmesbanicalihevwstinpthe

use of a Dynornill® (WAB, Switzerland). Milling was
continued until 99% cell disruption was obtained. The
soluble Candida cell extracts were collected and dispensed
into 50ml centrifuge tubes. The extracts were centrifuged

20 for 12h at 8,517 x g and 4°C to precipitate insoluble cell
walls. The supernatants containing the soluble
cytoplasmic antigen fraction were recovered and passed
through a 0.45um filter membrane. _

The filtrates were then extracted with an equal

25 volume of chilled chloroform. Following centrifugation at
4°C for 15min at 1,036 x g the upper aqueous phase was
aspirated and transferred to a dialysis tube. The soluble
cytoplasmic protein fractions were dialysed in column
binding buffer (20mM Tris/HCl, pH 7.4, 0.5M NaCl, 1mM

30 MnCl,.4H,0, imM CaCl;) for 12h in preparation for
chromatography.

The soluble cytoplasmic antigen fraction was
depleted of contaminating soluble cell wall mannoprotein
by Con A-Sepharose chromatography. The dialysed

35 cytoplasmic antigen fraction was filtered through a 0.45um
filter. 50ml of the dialysed extract was applied onto a
Con A-Sepharose column (2.6 x 12.5 cm) equilibrated in



WO 02/ 088741 PCT/ AU02/ 00507 - 19 In the present case, while the above

principle r he sanme, rather than detecting anal yte per
innunochrgﬁgﬁggﬁébhic test strip device woul d detect ant Fb pyhﬁﬁéuch

situations, it would be the antigen(s) 5 disclosed herein which would

i mobi | i sed onto menbranes, sanple pads?lreagent pads and ot her porous
nmedia rather than anti body. There are a wealth of information regarding
t he devel opmnimdihcs bolf fdeviages Elokudang offethodsaial bihdi agbound

ti / ant i hadi t it |_I.ul 10 and the_Li d ti h
bound nat er | A1 GSE Ry ERaRsiEn” FaRb He ot obr 1= 1690p PR sERe RS acad.
Sci. USA 76:ct85@ctede eBbunet ywaahowhlipthins wacéudédthdreinhby.5Mef er ence.
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preferred enbodi oul rstood t hat variouS nodifications
can be nede Wefoumeddbgdoriengher asxtheusppnilt tof claani AenepbwnnMor eover
t he follomﬁqgig&@ngkg§aggg offered by way of illustration only and are
not intended to limt thé& invention in any manner. 20 Al patent and
literature references &hte8ohubdpnCHEePlagpiesanyigae of PaFEI¥Y. YEXAVPLE 1

PREPARATI ON @i 2GANRUDAvANREGRN Ahaihet! ovinmoribscelt ypas. #f Gaadi da antigen
were 25 prepared: 1). Cell wall anti §n %lncludlng n?nnose); 2). Total
cytopl asm ¢ §ﬁFP@€ﬁe(HgnﬁBgeqHEBFéngg, Bhotayn 3sn 350l Bt PR} Be
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oL s, e gahl e I Q0 Bpaghl 81k ML Dbtk bbsabe The dentity ol
instructions. A portion of the cytoplasmic antigen
extract was analysed by SDS-PAGE.

As shown in Figure 1 there was a number of major

15 protein bands observed which varyed in size from approx
20kDa up to approx 60kDa in size. The major staining
bands being at 55kDa, four bands in the 35 to 45kDa
region, 30kDa and 20kDa. This was in stark contrast to
the large number of Coomassie blue staining bands in the

20 original crude lysate prior to organic extraction and Con
A-Sepharose chromatography.

Purification of the enclase antigen was conducted
in the same fashion as the soluble Candida cytoplasmic
antigen except that it was not subjected to Con

’ 25 A-Sepharose chromatography. Instead, following dialysis
and filtering through a 0.20um syringe filter (cellulose
acetate), the filtered extracts were applied to a
Pharmacia Biotech XK 50/20 chromatography column packed
with Pharmacia Biotech Source 15Q quaternary ammonium

30 anion exchanger (Pharmacia LKB, Uppsala, Sweden). The
column was equilibrated prior to chromatography with
column binding buffer ‘A’ (20mM bis-Tris, pH 6.5). Anion
exchange chromatography of the crude extracts was
controlled and recorded uging the Bio-Rad® Econo® system

35 (Bio-Rad Laboratories, USA). Bound protein was eluted
from the column with a salt gradient of buffer ‘B’ (1M
NaCl in buffer ‘A’, pH 6.5). The recovered fractionated
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Eluate fractions containing enolase activity were

selected and dialysed for 12h at 25°C in hpH,O. The
dialysed fractions were recovered and filtered through a
0.20pm syringe filter. The filtrate was concentrated ten-
fold by evaporation under vacuum for 5h. The concentrated
samples were dialysed with binding buffer ‘A’ (10mM sodium
acetate, pH 4.7} immediately prior to application to a
Pharmacia Biotech Mono S HR10/10 chromatography column
packed with methyl sulphonate cation exchanger (Pharmacia
LKB, Uppsala, Sweden). Cation exchange chromatography was
performed using the Bio-Rad® Biclogic system. Bound
protein fractions were eluted from the column with a salt
gradient of buffer ‘B’ (1M NaCl in buffer ‘A‘, pH 4.7}.
Fractions containing enolase activity were identified by
the enzyme activity assay described above.

Figure 2 shows a single Coomassie blue band of
48kba corresponding to the expected size of the enolase
antigen. The identification of the 48kDa antigen as the
glycolytic enzyme enolase was confirmed by an enolase
activity assay.

Purification of the cell wall antigen was
conducted as follows: the precipitated insoluble cell
walls were collected following centrifugation as described
above. The cell walls were washed with hpH,O then

99%



bi ndi ng buffer (20nM Tris/HC1, pH 7.4, 0.5M NaCl, 1nM 30 MhCl1l2.4H20, 1nM

CaCl2) fo;v&lz@h%hp preparation for chromatography. The sotﬁ)%ﬁ%tsgpl asm c

antigen f s depleted of contam nating soluble c

mannoprotein by Con A-Sepharose chromat ography. The dial ysed 35
cytoplasmic antigen fraction was filtere@&3through a 0.45m filter. 50m of
the di al ysed extract was applied onto a Con A-Sepharose colum (2.6 x 12.5
cm) equilibratsrl édr 8D 92/ Q88A4Y RV ADH063000- vk, birhdisngrbuf fae at a
flowrate of 4ml/nin, The unbound fI ow.tlhrt%%gh fraction (non-(r:]ll ycosyl at ed
prot ei ns) wask CRGT e t i S BIUHEE Freltin It GtleiThS RUPETBRLEAEE WPthTE. sMm

a- met hyl manrostgler i el didydi ngriiuf feersured sirst epsddnad peifwised before the
next run and to it he. col utm  bef gr torage. e sqkubl e cytopl asm c
antigen fracté%%gé\gagﬁmcﬁ a?‘&%%‘e?uerb\}"earsnir&“f%v}éigifr%@ ’z’g ?L!ls.w 1 pH7. 4. An
estimate bf tiheeppratticly. of Ther otaahed weddl maildnprddetOwper tbenmed using the
Bi o- Rad(r) ( etk d i opd Lt h .t

manuf acturer?%%ﬁ%ﬁ%nls. A%&Sﬁr%%%:oyu?ﬁggc ?gﬁflagﬁqﬁga\yﬁ%?aegg \e%tvr act
was anal ysed fhMespadacrubRs eshdar i39mEINg@te 37°€ hie e v@lialksepueer of nmj or

15 protein bapdsobseiy adabiah vayedngenge f ram aRRpe% wdQkPReHP tO
approx 60kDa in size. The major. staini nng bands hei ng at _55kDa, four bands

in the 35 to “KTE fuaeyl dpr FoUDe and - 20PDaP™TRPE (BE PRLiELr K2E8ohbRESt to
t he | ar geo nunbigscHfddbonags endpdimiaitnivag baads fepreheinfoosi gireah crude

Pur 1 cat i on PSR L TR Shitieeh WS "o 3tfe D00 PRIt he lC8me 1 ashi on as
t he sol ubl e Candinwmtarttopicadminirgnttibgesodxbeptisedatell waslnantsgénect ed
to Can was then dialysed in hpH;0 for 48h at 4°C (four changes of
water), or until no odour was detected. Following
15 dialysis the sample was centrifuged three times 5min at
8,000 rpm to remove any residual particular matter.
Following clarification the cell wall antigen
preparation was analysed by SDS-PAGE. The resulting
Coomassie blue stained gel is presented in Figure 3. A
20 broad smear of stain is seen ranging in size from 90 kbDa
to 200 kDa. The lack of discrete protein bands is typical
of mannoproteins, where differences in the number of
mannose groups added to the protein base results in a
variety of molecular weights.

EXAMPLE 2 ENZYME LINKED IMMUNOSORBENT ASSAYS (ELISAS)
A serum panel was collected from 1998 to 2000

from various patients with Candida infections. Negative
control (Control) sera (n=20) were obtained from the Red

30 Cross Blood Bank, Perth, Australia and was obtained from
healthy males in the 19 to 25 year age group. Sera (n=13)
from patients with recurrent vulvo vaginal candidiasis
(VVC) were obtained from King Edward Memorial Hospital,
Perth, Australia. Sera (n=108) from patients with oral

35 candidiasis were obtained from Clinipath Ltd and the UWA
Dental School, Perth, Australia. Sera (n=39) from

patients (n=28) with systemic candidiasis were obtained
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by 5 spectrophgkORBkr ¥elbvAARNBbag0di6k . pr@hetﬁeselayéleﬁ wsle@@mﬂ@ﬂ with
| M of enolase substrate solution (50nM Tris-HCL g n%% gne5|um
acetate, 1.0FNBESFAC 1Tf2ﬁﬁPBP+)Qoﬁﬁ6§BﬁB@P9c8ﬁl&n EFH}Oanﬁs FeY9Luvet t e

and the cha@g@1@&v@bbgbbanaa1ta@ardedbabp&g1n Int el Vakasedhehd Oiapenéf i
activity masﬁﬁeflned a onvgrs on OL8|HD| of PGA to PEP per mn per

e
ng protein. Egﬁlﬁgt SfPFﬁéen u¥Aei Y B8P"Brotein in sol ution was
perfornme usi ng the BBer&atfon thaelﬁbﬂ dyinhcedbksaysyppocbieixl & uate

fractions COB&%E%@E& %ﬁﬂh%gﬁagi %é%¥ BELEenda Eg' REISH apdngl @by, féd for

12h at 25C in ractions were recovered and filtered
t hrough a ocsz@ﬁﬁglywnﬁgethm fféﬁdlq?ﬁecmpilaﬁ@lwaén%ﬂ%ntr”ﬁlﬂ%cpw%ﬁlrflm d by

A B e e e gt re
to applicat?&ﬁ%wﬁrgiaé gsay 10Rgg3 w1tﬁ EQL asPh agdagge £ y P
15 series of ELISAs were performed to determine the optimal
coating concentration for each antigen (data not shown).
The optimal coating concentration being that which gave
the greatest discrimination between a positive and a
negative control serum. For each antigen the optimum
20 coating concentration was determined to be 2pg/ml.
A 96 well C8 strip microtitre plate (Greiner
GmbH, Germany), was coated with either Candida cell wall
antigen, cytoplasmic antigen, or purified enolase antigen
as prepared in Example 1. 50l of a 2.0pg/ml solution of
25 the antigen was diluted in coating buffer (0.1M NaHCO;, pH
9.3) and added to individual wells. The plates were
incubated for i2h at 4°C then eqguilibrated to ambient
temperature. After equilibrating the plates to ambient
temperature, coating solution was decanted and the plate
30 tapped dried. Plates were inverted on paper towel to
drain. Alternatively excess coating solution was
aspirated by the automated plate washer (Dynatech
Laboratories, Chantilly VA, USA). It was important not to
wash the plate at this stage.
35 A volume of 300ul of blocklng solution (PBS pH
7.3, 2% (w/v) BSA (ICN, Australia), 0.01% (w/v) Tween 20),
was applied to each well and incubated at 25°C for 90min.



Phar maci a Bi otech Mbno S HR10/ 10 chromat ography colum packed w th net hyl
sul phonat e cati on exchanger (Pharmacia LKB, Uppsala, Sweden). Cation
exchange ¥ &#8Hdr aphy was perforned using the Bi o- Rad(P§T/BUBYEIC
system Bound 25 protein fractions were eluted fromthe colum with a salt
gradient of buffer "B (1M NaC in buffers A", pH 4.7). Fractions

contai ning enol ase activity were identified by the enzyne activity assay

descri bed abayoci KT RS HehBR OaIRSTHE PhueeDRAPHRh aFP48kDa
correspondi ng to the expected size of the enolase antigen. The
i denti fi cati oht®Fes HeuRKDIeritdhem FSPeTe toyrjcbPydraiBnayfdet@8RBEdse was

confirmed by & &noddises Rddnd timssant Puiisf keabkop1gtebhfege! bivAbE
antigen was 35 onduc@ed as foll ows: t&z{rprem pitated_insol uble cell
wal |'s were cotFRE RIS Sithg Teiigtu At §7°%5898escFLBER® BBoPE. The cel |

ma::s meéebmaﬁfEEHV¢éﬁéfﬁﬂiﬂéd|Eﬁ%éﬂ@e@2&ﬁ88ﬁééaE€E&éU@8hGQ5ﬁér-sgéhhas
collecte y centrif.u lon at .6,.000 r Thi.s step S.,Lepeat t hree
tinmes or unti% R%%St&fg%éilwt\ﬁ&éwﬁoweEbn&eP“@ﬁSﬁdﬁ\fa?ﬁ%c ndbted any
resi dual sol WHscaonoEatmtes duir gah.wadheenovédsfibancthappebkimately
preparation. e h el I l1e r S dilp.

Phosphat e buf2f ersrép{)%'sll. ?fpe csg'rﬁééaln\#?ngga c%%ot&/ &a‘@?%gi k/@ﬁgﬁ ?%gquEegk?%%gg%%n n at
37C i n a shakercaasedk dLIGA mnserchwedd| tragsl aBrigdnplatthe wanpl eeabsdt hen

centrifuggd fiof S tALeB 1P JRKRRA LiRe BeklighivweaeLhenaiP dhepesded. The
supernatant was_transferred 1nto a fresh tube and recentrifuged (5mn at

8,000 rpm. P lahsdiiest-antledfEarsirRg StREedortibf TG &y el Tedit1e%4nt i gen

was then di alpasgektsh dupiHdQrfiey 48atak 4eref eguithbpgesdoto sabeent or until
no odour was .det ect %d. egg)l@lf%\g’r%n% 15.dialysis the sanple was centrifuged
r t

three tines S FAr “Fé

Féfeve any residual particular matter.
Human test gera diluted 1/100 in blocking

15 solution was dispensed into wells in 50pl aliquot’s and
incubated at 37°C for 30min. The primary antibody solution
was aspirated and wells were washed six times in PBS-Tween
20. The plates were inverted on paper towels and allowed
to drain for 10min. The plates were then tapped dried.

20 A volume of 100pl of a horseradish peroxidase
anti-human IgG conjugate diluted 1/10,000 in blocking
solution was dispensed to each well. Secondary antiboedy
solution was incubated at 37°C for 30min. The secondary
antibody solution was aspirated and wells were washed six

25 times in PBS-Tween 20. Plates were inverted on paper
towel to drain for 10min and then tapped dried. Plates
were inverted on paper towel for a second time and allowed
to drain for Smin. Plates were then tapped dried.
Particular care was employed to ensure that all traces of

30 secondary conjugate solution was removed as residual
conjugate was established as the major factor responsible
for disparity of results (Dynatech Laboratories Inc, USA).

A volume of 100pl of TMB liguid substrate
solution was dispensed into each well and developed at 25°C

35 for 10min. The reaction was terminated with the addition
of 100ul of 1M phosphoric acid or 1M H;S0,. The absorbance

values for each well were measured at 450nm, reference



Following clarification the cell wall antigen preparation was anal ysed by
SDS- PAGE. The resulting Coonassie blue stained gel is presented in Figure
3. A 20 Bid%Ps&ibar of stain is seen ranging in size froRCDBURIMNSED 200
kDa. The | ack of discrete protein bands is typical of nmannoproteins, where
differences in the nunber of nmannose grpeps added to the protein base
results in a variety of nolecular weights. 25 EXAMPLE 2 ENZYME LI NKED

INNUNCSCRBENE2%§§A¥§t9E%{§ﬁ§)auéegﬁggggg?gﬁgcpggdgg[lected from 1998 to

2000 fromvarious patients w t'h nt'ections. 'Negative control
(Control) sera (n=20) Wechd sbmanpedsfyonrehpeREArm8d OnossiBl boak Bamkd

Perth, Austr alHeappiagh Wag @bz BSQoEFQHbBeﬁEEthl%&'.eSTEQ Aiasoéﬁaﬁg?zf? year

age group. Sera (n=13) frompatients with recurrent vulvo vagin

candi di asi s 3FFVEPOWEr @SoBt Srablelr BARRIAY EBWHLEUKRNDr i aThFRS piraups
Perth, Australfi patSents(witl8rahtaWapahEentsonkt Bept ahn3bysaadi digsi s were
obt ai ned froELO knigath Ltd and the UWA, §Ental School, _Perth, Australia.
Sera (n=39) frémMm" FAPPENFETENRIBYERFENYLiEt BHPECRARITIEERE2%%T e obt ai ned
WO 02/?88741(BQEtAUﬂ%B@?S@EF-saéonﬁrgﬁbﬁpgngaSSr&hrg@ﬁ@%dt@§£&tc@raf?rth,f
Australia an Princ WAl es SpRita ne Australia, | e case o
patients wit ngr%hgaﬁggggggﬁgPpF%ﬁﬁdyﬁgv?ﬁ¥%&?¥5n?a %ﬁ?#?%h?iﬂﬂéék'

i ntecti on waBlpadebbypk Sephy$Coatrekhnfnami malesdibytivel 19ires afs Garsth da
organis fr t | eyaat Y. Si heg C . ti ]

system (r:g_sol nf gg%i gg??gbngﬁgn‘ﬁg?gnﬁgfi‘?‘ﬁf%@?%oﬁf V\g%%f% O%Shugé)%%ﬁ%%&; BT 0od
cul ture or bfBpsyinipad) fagdida inkerhinmevese aesrd ois thecqnitiant iRl

unknown. 10 &etacffroabpetbeAts YObLN, elthesz pupes fiKd ahe B vaME &F Ghe
candi di asi s wer e scgeeneg b ELIgA QE}QQ Eﬁggg dgqghzqamdth t he Candi da
cytopl asmi ¢ HREREENS THB 5?%t%?ﬁ t cytoplasmic
antigen ELISA had a sensitivity of 89% and a specificity
15 o©of 95%. This is higher than that reported for other
Candida serological tests (Zoller et al., 1991. J. Clin.”
Micro. 29:1860-1867).

To further increase the sensitivity of the

Candida ELISA multiple antigens were used. These were the
20 cell wall, cytoplasmic and native enolase {(described
above) . _

The use of multiple antigens increased the
gensitivity of the Candida ELISA. It also provided
greater discrimination between superficial and systemic

25 infection. Six negative control sera (serum obtained from
healthy males in the 19 to 25 year age group) were used in
ELISAs with microtitre tray wells individually coated with
the three Candida antigens. For each serum the antibody
titre to each of the three antigens was below that of the

30 cut-off line (Figure 5). This line is the cut off value
assigned based on a comparison of the average antibody
titres of sera from control patients versus those of
candidiasis patients. The value plotted on the y-axis of
the graph is the ratio of the cut-off absorbance divided

35 into the absorbance of the test serum.

Serum obtained from 6 patients with superficial
candidiasis was then reacted in the ELISA. BAgain the



content of each antigen preparation was determ ned using a commerci al
assay (BioRad) with BSA as a standard. A 15 series of ELISAs were perforned
to deter MV@L208#4bpti mal coating concentration for each PArAyemofodat a not
shown). The optimal coating concentration being that which gave the
greatest discrimnation between a positiye and a negative control serum
For each antigen the optinmm 20 coating concentration was determned to be

oy i th Mldorastd MOt LEER BLALE (LSNP ac ST er ), s

coated with éither Candi Ny gen, or
purified enoﬁﬁ@r&mcge@f aQEpcepapéﬁ i(Rigxeepile. 1. Tl&é)]clafraa:t:érﬁg;/trﬁc

sol ution of 2% tihkeq @n&bgg p@me? Lyte ﬂekQ £0at 1 t%ﬁgén . 1M NaHCG3, pH

9.3) and added to i ndivi | at es |ncu ated for 12h at
4C then equi EUpeELdgipd ﬁﬁﬁlﬂéﬁﬁasﬂén’ﬂéﬁa@ urigh A’rJtt@?e e‘:tg.ﬁllnﬁwr ahiengeflAe

pl ates t & amragnt anteGRAr prparashl 9. S0lditd WA &F&Qﬂt&@f@nd the plate
30 tapped drleg glate were jnverted on paper towel drain.
Al ternativel Y2eXEéss E tPHBlgeﬂhtF%ﬁcﬁbﬁltEﬁﬁﬂlﬂﬂQﬂFQﬂphﬁﬂ§ aut omat ed pl ate

was her (Dynabycbplhahmba&ﬁthgén ﬁ%@@&réiybdﬁhaéﬁ?®91dﬂvéM$% maBer tagkgnot to

wash the plagg E S, _stage #P) 853) of bl k|n %olutlon(PBS

pH 7.3, 2@6? % SA FHERE %ﬁ%t?%.T%. o RRNFR S ofds appl i ed

to each melItahUEihoubheednalaQ6ChmtngéﬁHwaslﬂxkﬁﬁkﬁ8&ﬁ%klP€§/AHQE/SQSO7 -

25 Blo n I 0 t n I ed e at.es were
Gl N9 A U&E 8t GROLed 3‘%%%45% g} RRES, QESCOHH #?ﬁg Al

i nverted on g E towel to drain and | 60 Tor a s
this stage pFatEs Werkhejimeernakcgan |Qﬂ&¥9¢nsoﬂGmhqmdaﬁmncsaudage

Plates to beeholssefl B erpd asSeb+ MMerded H Rpeedliahlg GapLaitngh such as
a plastic fo g contajner with a nunber of silica gel desiccant sachets for
48h. The |nc? §F%nn%¢ §$%W%&lrék?ﬁ%Veﬁk)gﬂﬁaﬁﬁvﬁéé dc &t thgchefechhgn

adequat e forinhehdryingpafients analysed was not known.

15 Six sera taken from patients with systemic
candidiasis (confirmed by positive blood culture} were
analysed by ELISA. The results are presented in Figure 7.
In the case of the patients with systemic candidiasis the
antibody response to the cell wall antigen preparation was

20 positive (1.5 to 2 times the cut-off value}. Also, the
antibody titres to the internal Candida antigens
(cytoplasmic and enolase) were also positive (1.5 to 2.5
times cut-off value).

25 CONCLUSIONS

The Candida mannan depleted cytoplasmic antigen

preparation disclosed herein can be used to identify
patients with Candida infections. The sensitivity and
specificity using an ELISA with microtitre trays coated

30 with this antigen is greater than that obtained by other
Candida diagnostic tests. Further, the ELISA assay format
disclosed herein is easier to perform, more robust and
more rapid than formats used in other available Candida
diagnostic assays. The ELISA format also has the

35 advantage that it is quantifiable. This enables the
patient to be monitored over a period of time and changes
in the titre of the antibody response to the Candida



6 coated ELISA mcro-well trays. Dried plates were sealed 10 into

heat - seal e\go ? %@5 with a single desiccant sachet and I%q]d&ﬁmoygat es
were stored a until required. Packets containing plates wer

equilibrated to anbient tenperature before opening. Human test sera
diluted 1/100 in blocking 15 sol ution wag®ispensed into wells in 50l
aliquot's and incubated at 37C for 30min. The primary antibody sol ution
was aspirat edaandguet| sepet@etdas helfe sabd Yitneof nHBScbBrean wicbke pl ates

[ ted I I to d f 10 Th | at
wore then t apBedr i Teat PSoRAE BPtkat b T Ot ST AL Sheh T5er S dace
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for 30m n. The secondary an Ion was aspirate well's "were
washed si» 25prpapecia PBStNeceat Dent Pl Aty @dviardraasd ofn thgper  t owel

to drain for dPmhpragd; LheA: i %r&sale&ld?{ qtsestha\tert%é Reibad on paper

towel for a second tine and a to drain f Pl at es were then
t apped dried.devaleredl bp PEPEUGRST RO SET ower@swé%@tndamprer #éeddof 30

secondary congngAt 88t UL 811 A5Be INereellass @y .dudimpag@njwi@at ehWRS of
establ i shed as ](tafe maj or_ fact or res&{fal ble for dlsparlty of results
(Dynat ech Lab®?ht®Fi®s Fhee l'ume of 1001 of TMB liquid substrate
sol uti oniwas di spensed into each wel | and devel oped at 25C 35 for 10m n.

The reaction nat ed Ezﬂ:e Pﬂgﬁ[&s IE; ﬁghl f 1M phosphoric
acid or 1M HM &’fﬂ 1¥on 4 i re neasured at
450nm reference WO OZIWPWWAM@f theetrdpdamntiten WKL

automat ed pl at e reeot@éscﬁﬁﬁéu I mﬂm@é}%ﬂ% vxa%xiaerzf Qfarge@rﬂdertcekehl ¢at enand
t he mean val ue of absorbance was, use The absor bances _are ovvﬂeas a

scatter di agrd®RFH-RERur@r Fangiids Medical Mycoldgy at

15 Univergity of Grenoble Faculty of Medicine, Grenoble,
France using stored sera.

Sera from two groups of patients were analysed:
those that were blood culture positive and those that were
blood culture negative. When possible, sera were taken

20 before, at the time of and after the first day of positive
blood culture to be tested. The blood culture negative
group was divided into 3 subgroups: Patients that were
colonised with Candida and were seroclogy positive,
patients that were colonised with Candida and were

25 serology negative, and patients that were not colonised
with Candida and serology negative. The sera were
obtained from patients hospitalised between 1%98 and 2000.

The triple antigen ELIZA test {(“the Applicant
antigen test”) was performed according to Example 2. The

30 cut-off calibrator sera was obtained by pooling sera taken
from males in 19 to 25 age group who had no history of
Candida infections.

Table 1 shows that the Applicant antigen test was
positive in 15 out of 19 patients who had a positive blood

35 culture.



5 of patients with Candi da infections were anal ysed. The first group were
patients with system c candidiasis (Systemcs), the second group had oral
candi di ast¥® ©@@8&*1 and the third group had vul vovagi nal ependueiiasis (VVO).
Bl ood bank sera (Control) fromnmales in the 19 to 25 year 10 age group, who
were at |low risk of having an undetect or subclinical Candida infection
were used as a control. The cut-off absSorbance (OD450 = 0.22) was the nean
val ue of the negative control sera. Fromthese data the cytoplasmc
antigen ELISA had a sensitivity of 8838BRdla specificity 15 of 95% This is
hi gher than that reported for other Candida serological tests (Zoller et
al ., 1991. Ag Ebi - Mcro. 29:1860-1867). To further increase the
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inthe titre of the antibody response to the Candi da WO 02/ 088741
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of Medi cilne,—Grendble | Erhnce LA Istored $8¥8. | Sera from-tiwo grbups of
pati ents [were analjyaed:| bi1 s haime el @7h] jood-Scul t urte positile and thoseq
that werg blood qultufe npdati Ve.oeifjen possible, [ sera Wwere taken pO
before, gt wherdi Mesef {and| aft ef shdee If hris¢ |day.oof | pesi t i Ve« bl ood kul {ure
to be tegted. The bl ood culturepricgatlive group was divided inpto 3

subgr oupq: PPEFTEntts Engt™iner et ot dnilséd X t-h™Cant-dd—and—fere—serptoty
positive, cpatient sBthhatmsNuneo.ds

b afoged.1es t}h €andj da+and wer el 25 sker ol ogy
negative, and patilents|that Verl nof lcoloniised, W th Candida jand serol ogy
negati ve. The™ ' §er a—wers 9] T gmpatt S npsprtajTrseu PeErTWeEeTT L9

and 2000. TEaenivei gl encamtch ekl b Anfodst. 708 tther Appl i cant | antiigen tlestl') was

per formed accor di ng Lo|ExanfiPe PRLYE ;39 qut;of fi calibrator jsera was
Die] K 3

v Sitilve. ! . , N ,
obt'ai ned b)?opoo i ng—se aRkggT from ates 19~ to 25 age group wh d o
hi story qf ca8sindi dasivnfi @et | ofis [No info.] 1.426 3.1 s Hats

No
serology GEN D50 | info. INo info.| 1.489 3.2 +++ +4+++
No
LEC D51 | info. |No info.[ 1.668 3.6 4+ bt
Ho
LECr | D52 | info. [No info. 1.62 3.5 +4+ 44+
Legend:
5
Candida Culture Sp. Applicant Ab IFL IEP Pasteur IEP PSK Ag-emia
C.a = C. albicans <10 = - <20 = - 1 arc = + 1 arc = + 1/2 dil = +
1/4 dil =
C.g = C. glabrata 16-20 = + 20 = + 2 arc = 4+ 2 arc = ++  ++
C.k = C, kefir 20-30 = ++ 40 = ++ 3 arc = +++ 3 arc = +++
4 arc =
C.p = C. parapsilosis 30-40 = +++ 80 = +++ 4 Arc = +++t 4t
C.t = C. tropicalis 160 = ++++



Table 1 shows that the Applicant antigen test was positive in 15 out of 19
patients who had a positive blood 35 culture. WO 02/0887$# P ;/00507
Gt

- 29 TABME® $B3Ndp| | CANT TRI PLE ANTI GEN TEST AS USED | N STUDY
Date of Applicant Applicant Triple AS A serumApplicantT Serology- i | g
Pati ent Pati ent SerunCandi es rel ati veAbe/ 3utr . | EPIEPAg p i mmunoflu e

G oupl DI Dspecies to first ripplle S off0 ScoreorescencePast eur FSKenm e A
noe(0. 46) (1 Flogutthelr £2 apd oatic Hfino Geandli sterd aAME Gefoide 307 Dbttty
ANIC2+31'519%b§+€gg+ff;ggqbositive bleood culture, 8 gave a positive (ox
low positive) result. When compared with other serology
tests used by the French group 12 out of 19 patients were
5 positive by the immunofluorescence (IFI) serology test.
All but one of these was positive using the Applicant
antigen test. One patient was also positive by the
Applicant antigen test, but negative by IFI. All of the 5
patients that tested positive by IEP Pasteur, IEP FSK or
10 Ag-emie serology tests were also positive by the Applicant
antigen test.

It is possible that some of the patients that
were negative by both the Applicant and the IFI test may
have had a transient candidemia due to central line

15 contaminations.

8ix of 11 patients that were know to be
colonised, but had negative serclogy were positive by the
Applicant antigen test. Two of the positive patients were
also positive by IFI. Of the 10 non-colonised hospital

20 patients with negative serology six were positive by the
Applicant antigen test, two of these positive patients
were also positive by IFI. All nine patients that were
colonised patients with positive serology were positive by
the Applicant antigen test. These data compared to B8 out

26 of 9 patients that were positive by IFI. The only IFI

- negative sample was a low positive by the Applicant
antigen test.

The statistical analysis of these data is

presented in Figure 8 and Table 2.



BRI GC3C. a- 20. 3850. 8-- BRI GC4+100. 3250. 7 COECSC. t - 130. 4060. 9- -
COEC6+10. 7341. 6++++ COEC7+290. 6321. 4+ CONC8C. 9- 140. 5971. 3+-
COHC9+90 V9% 421085341 COHC 0+6S0. 3910. 9 COMC11C. g+11. 8063. 9+PCHFAYRI00507
COMC12+191. 8624. 0++++++++++ CONCL3C. g- 270. 7321. 6+- + CONC14+10.51. 1(+) - ++
CONC15+80. 3670. 8- ++ DA SI C17C. a+21. 8053.3@++++++++++ DA

SI C18+701. 2772. 8++++++(+) PERC19C. a- 350. 6931. 5+- PERC20+20. 3680. 8
FERC21+160. 2290. 5 FONC22C. a- 460. 511. 1(+) - FONC23+31. 8994. 1++++++
FONC24+271. 8544. 0++++++ HAMC25C. a+11. 0832. 4+++++ HAMC26+311. 1682. 5+++++( +)
HENC27C. t +20. 3240. 7- - HENC28+70. 6461. 4+- HENC29+400. 4320. 9-

KRAC30C. a- 130. 3320. 7-- KHAC31+21. 5533. tﬁfﬂKRAC32+271 3933. O++++

| ANC33C. a- 20. 3410. 7-- LONC34+60. 4471. tTONC35+610. 350. 8
MANC36C. a 2%?*595&—&%+}——%M@E3¥+5@r%%%?r@-~NfNG3%?ZZQ?;QQQFA—_
dtegory ean 95% Confidence
(Units) Interval
Candidemia Patients 21.79*° 16.25 - 27.33
Colonised + negative 14.55%°¢ 9.67 - 19.42
Serology
Non-colonised + 14.2°¢ 10.68 - 17.72
negative serology
Colonised + posgitive 27.27%¢ 23.12 - 31.43
serology
a.p = 0.71
b.p = 0.58

c &d. p <0.01



Ct & N C39C k+30.2230. 5- _ N C40+90. 3680. 8++++ WD 021088741 - 30

PCT/ AU02/ e of pplicant seruniriple AgApplicant Ser ~ <
PatientPaB?éﬁ%ggﬁhnCandidarelativeAppIicantAhs/ CutTripqukﬂgxumNMb07

Agr mmunof | ul EPI EPAg- Tri Score G oupl DI Dspeciesto firstTriple e AgoffO

or escencePast eur FSKeni e 46 +ve(0.46). IFI3% Tut-otf) cultureratio
PASC41C- a+50. 8651. 9+++++ PASeC42+321. 2792. 8++++++++ P| LCA3C. p- 20. 4951. 1( +) -
Pl LC44+510. 8311. Bhe RAMIAGEInT & 5adildiBt 4 +witeht RAMIABHR 3 dddl 2ndlaire Lo

Hospi 1 PREDZZFARACRe AP oroedsat oo bar radl Sheen ot i it Bat0. 7--

outh/fa that deeBERDR4LYtBOpUHGAnD-anbh@ah/test was 21.79 (16.25 -
27.33 95% CI). Using the Independent Samples T-test, the p

5 wvalue was 0.71 between the candidemia group and the

colonised group with negative serology to Candida. The p
value was 0.58 between the means of the candidemia group
and the non-colonised group that was negative for Candida
serclogy.

10 For the negative blood culture patients, the
patients in the groups that were negative for Candida
serology had generally lower Candida antibody levels
detected by the Applicant antigen test. The mean antibody
levels were 14.55 units in the colonised group (9.67 -

15 19.42, 95% CI) and 14.2 units in the non-colonised group
(10.68-17.72, 95% CI). These levels were significantly
lowered (p<0.01) from the mean antibody levels in the
group of patients that had positive Candida colonisation
culture results and positive Candida serology, mean 27.27

20 {23.12-31.43, 95% CI). These are clearly seen in the error
bars in Figure 8.

Overall, there was a good correlation with the
Applicant antigen test and other tests used. There was
also a good correlation with the titre of antibody

25 detected by the Applicant antigen test and the level of
positiveness of the other tests ie., a patient that had a
high positive result with the Applicant antigen test also
had a similar result with the other tests used (eg,
patients AMI, COM, DA SI, FON, PAS and RAM). Similarly

30 patients that were negative or low positive with the

| Applicant antigen test were also negative or weak positive
by the other tests (eg, patients BRIG, FER, HEN, LON and
MAN). It was noted that some of the blood culture
negative patients were positive by the Applicant antigen

35 test, which demonstrated the great sensitivity of the
Applicant antigen test.



col oni sedBOVD25C. af ael. 0462. 3++++ No but haveCAPD26i nfo. No info.0.6581- 4+
negat i veCARD27C. at r achea0. 9332. 0+++ Candi daCHED28C. turi nel. 376 urine fa
ser ol ogy FERDI2ZH88Héces0. 3630. 8-- rine/fa G ND30C. eces0. 663MCHAUImSEX

PERD31C. adr ai n0. 3780. 8- BEND32C. s purine0. 4691. 0- -
Hospi t al BOND330. 441. 0-- pati ent sCl AD34C. asir i ne0. 922. 0++++ DAVI D t hat
ar eCARD350. 6511. 4+ non- col oni sedPELD360. 7521. 6+ and haveDl M)370.4691. 1(+)

negat i veFEUDZSQMIFl 44+ M i @ﬁg 52 A&t
Sorol ogyl\/D?OZrOﬁ"B%O—é;- ey for o4 N 31 pCT/ AUO2/ 00507
Dat e of Appl i cant Appl i cénﬁé@éﬂégy%éﬁh%@h@ﬁb&&ﬁmm pte tptTnirplee tagdh

Pati ent G oupPaE@iiper 4Mardicdangbabd by Professors Guillermo
Quindés, MD, PhD, Maria Dolores Moragues, PhD, and José
5 Pontdn, PhD, Department of Immunology, Microbiology and
Parasitology at the Faculty of Medicine, University of
Pails Vasco, Bilbao, Spain.
The retrospective study sera were obtained from
11 patients (Table 3 - Patients 1.1 to 1.32) with invasive
10 candidiasis as defined by positive blood culture or by
histology and positive tissue biopsy. The “blood culture
negative” group consisted of sera from 12 patients (Table
4 - Patients 2.2 to 2.53) selected on the basis of the
patients have a risk of invasive candidiasis but having
15 negative blood cultures. Between 3 and 5 sera were tested
per patient. For patients with microbiologically proven-
candidiasis the sera were taken before, at the time of and
after the positive blood culture. For the blood culture
negative group the sera were taken at various times during
20 hospitalisation. As well as sera from hospital patients,
sera from three healthy blood donors were also tested
(Table 5). BAlso a group of fresh sera were prospectively
tested from 5 patients, two with positive Candida blood
cultures and 3 without (Table 5).



Triple Aga/ Nt Scorenmunof! | EPI SPAg- veA | DI Dspeci esto firstAbsoff46

orescenPast eur FSKe: me (0 +ve(0.46). cultureratiocut-off) Cé‘}/l\%gb?d@% 2C.

surinel. 1YP2Y88741c o C a, septic Hospital BARD43C. t shock1?f o+

rine/ mo patient sSCED44C. nt hl. 0962. 4++++ No that areBU D4Si nfo. No
info.1.1252. 4++++ No col oni sedCOLD46i nfo3Ro-i nfo. 1. 0622. 3+++. + No and
haveDAGD47i nfo. No i nfo. 0. 7051. 5+ C a Scouch/tr positiveBED46C.
tacheal. 1232. 4+++++ No Candi daGEND49i ntteabVe i3nfo. 1. 4263. 1+++++++ No
ser ol ogyGEND50i nfo. No i nfo. 1.4893. 2+++++++ No LECD51i nfo. No

i nfo. 1. 6683. 6++++++++ No LECr D52i nfo. No info. 1. 623. 5++++++++ 5 Legend:

Caadi da Cul ture Sp. Applicaphtifbed PlthloRidas s dERAEPSK Ag-enie C a =
albicans <10<20 = -1 arc =+ .1 arc—=—+ Y2 dil-= + 1/ 4 di}—=
|
e r:;-ﬁ Triple |Platelia|Platelia Span‘ish Spar}ish Candida species
2|Aa i Ag Ag Ab Anti-B Anti-GT & Outcome
=
a
1.01/-21 + At + C. albicans
i.01 |-11 + ++++ ++
1.01 0 + + + 44+ ++
1.01 7 + ++ ++ +++ +4+
1.01 | 13 +++ + +4 +++ +++
1.11 1} -1 +++ ++ +++ et ++ C. glabrata
1.11 8 +++ ++ +44 +4+++ +4++
1.11 ;7 21 +++ + +++ +d+
1.11 | 29 +4++ + bt +H4+ +4++ Exitus 445
1.17 [ -11 +t ++ ++4 44+ - C. albicans
1.17 ) -4 +++ + +++ +++ +
1.17 4] 4+ ++ +44 +
1.17 3 + +++ +
1.17 1] 5 + + 4+ + Exitus dl15
1.18 | -6 ++ (+) 4+ - C. parapsilosis
1.18 T + +4 -
1.18 € +++ +++ +4++ -
1.16 | 13 + 44 - + + Exitus di13
1.19 | -3 - - - - C. albicans
1.18 ) - + - -
1.19 - + - -
1.19 7 + + - ++ - Exitus d7
1.22 |-11 + + + + C. albicans
1.22} -7 + + - + ¥
1.22 0 + + + ++ +
1.22 + + + +
1.221 7 + + + + Discharge d7
1.25 | -2 - + - +¥ - C. albicans
1.25 + - + +++ -
1.25 + - - ++ -
i.251] 14 + (+} ~ +4 -
1.25 { 26 + + ~ 4 -
1.26 | -9 - + (+) ++ ©o- C. parapsilosis
1.26 | -5 + + + 4 -
1.26 + + + +++ -
1.28 + ++ + +++ -
1.26 3 1& + + + ++ -

C



C.g =0C glabrata 10-20 = + 20 = + 2 arc = ++ 2 are = ++ ++ Ck = C. kefir
20-30 = ++ 40 ++ 3 arc - +++ 3 arc - +++ 4 are = C. p = C. parapsilosis
30-40 = WO 0R08s14H++ 4 arc = ++++ ++++ C.t = C tropical ismdS0zmosor++ 320
= +++++ WO 02/ 088741 PCT/ AU02/00 07 - 32 O the 12 patients who had sera

t aken before or on the day of the firstypositive blood culture, 8 gave a
positive (or low positive) result. Wen conpared with other serol ogy

tests used by the French group 12 out of 19 patients were 5 positive by the
i mrunof | uor estence (1TF) ael otogy test. T At~ but—oneof these—was—positive

using the Appllcgantﬂ antigen tes{. One patient |was al so jpositive by the
Applicant antigg 1>~t“ strirleuPlareyal tlveeldy | ISBnisIAl| spenihe [SCangidb ispaties{ hat
tested posi tfi vea,ﬁ/ Sl EP*Past eds, | EPMFSK| otti@ Ag-"eri €T selr ol bytarest s|were
al so positive by tlﬁ Applijcant antigenftest. it is pOSSI bIe t hat sore of

the patients ! 51 re nggatver by botrtheAppt L.g.llL o~ tre— |—| t€st may
-25 ) ? X
have had a tra o12 { candi derkﬁ)a Hue 'to rcentral I|ne 15 donf aﬁ?‘ﬁ‘ ng. Six

+++

e
of 11 pati ents f"l% were Know to be_ co| oni sed, ut “had |negati ve ser bl ogy
wer e p05|t|\;e1 %/ the é\pplicant anti gen| test . 'I'vvo "df"the positive patients
were also Has g vqe by I FIY. O the 10 npn- col ofi sed’ hosgi tal 20 patients
w th negatiJe—-se

two of thesq 'pds

welr o 7y by—t h ASBLicdnt ESHRESIR + bst
T » \'.I - y

Lk
Ju_y JI I\ \I\ICI A>3 UJI LI V Ll_y

i1 Je Patilents fert also positive gy | Bl . CAREDIARTfe

patients that el &' |coloni|sed patietits With positive* ser ol ogy were ppsitive
by the Applli‘cdint faptitfen |te&?. [Thete data compared*to § out 25 of 9
patients thgte %3 bosttive—by—HEL “Thel only | Fl *Atigat ilve EEEHAI2vak a | ow
positive by |th& Aﬁé icant | ariti gen test) - C. parapsilosis

1.321]-1 - + + _

1.32 ] - - + -

1.32| 7 - + + .

1.32 ] 15 - + + - Discharge d3i3

Scoring:

Applicant Platelia Platelia

Ab Ag Ab Spanish B-Ab Spanish GT Ab

0-10 = - <0.5 = - <l=- <20=- <20=-

10-20 = + 0.5-5=+ 1-10=+ 20-80=+ 20-200=+

20-30 = 4+ 5-10=++ 10-20=++ BO-600=++ 200-600=++

>30 = +++ >10=+++ >20=+++ 600-5000=+++ 600-1200=+4+

>5000=++++ »1200=++++



The statistical

negativel4. 555 9. 67 -

anal ysis of these data is
2. WO 02/ QB8 §4dssa4°CT/ AUO2/ 00507 - 33 TABLE 2 Cat egor yMeg9pdey
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15 19.42, 95% Cl) and 14.2 units in the non-col oni sed group
These |l evels were significantly

95% Cl ).

anti body Q8FE8H ¢ he
culture results and positive Candi da serol ogy,
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8. Overall,
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mean
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in Figure
gen test

There was__alsg a good correlation with the titre of
%eg by the |Applicant antjigen t¢st and the | evel |of
of tdlenpther tests je. gtient that had a high gositive
he ApEICEHIC* A ﬁaégin” safbilgl sptlen | seinieh ncirenul § with the
sed Ale patients” AM|, DA SI{ FON, PAS and RN%.
ati gnfs that Were nedative |or | ow|/positive with the
igen |tiest were|al 80 ne¢gativg or wepk positive by the other
1t .entjss BRIG FER, HEN; LON and MAN). It was noted that sone
cillsh yne negative.patﬂents Wwere positive by the Applii cant
si.soMAbch denonstrated the dgreat sensitivity of the| Applicant
e 03£6P88741 IPCT/-AU02/ 00507 - 35 | EXAMPLE 4 CLI NI CAL
N A SimTlar clinfcal evyaluatipn to that undertaken in
L£e0dquet ed by Professors Cuill | ernol Qui ndos,y MD, Php, Maria
PP, and Jose 5 PontOn,| PhD, pepartnent of | mminol ogy,
and, [RPalasitol ggy ,at the Fagulty of Medicine, Univernsity of
id Bagys Ppai,n. The retfospective stpdy sera were obtained from
Al e 3 - Ratienis 1. [ to I[32) w{h invastye 10 caqndidiasis
td ye bJooq cultute or Qy hi st pl ogy and positive tissue
bl god.chlture | . )
2.52 (15 + - {+}
2.52 |18 + ~ (+)
2.53 |1 + - -
2.53 8 + - -
2.53 |11 + + {+}
2.53 |18 + - -
2.63 [ 22 + - -
Secoring:
Rockeby Ab Platelia Ag Platelia Ab Spanish B-Ab Spanish GT Ab
0-10 = - <Q.5 = - <l=- <20=- <20==~
10-20 = + 0.5-5=+ 1-10=+ 20-80=+ 20-200=+
20-30 = ++ 5-10=++ 10-20=+4 80-600=++ 200-600=++
>30 = +++ >10=+++ »20=+++ 600-5000=+++ 600-1200=+++
>5000=44+5+ >1200z+ 34+



negative" group consisted of sera from 12 patients (Table
on the basis of the
ving 15 negative bl ood cul tures.
For patients with mcrobiologically proven-

to 2.53) sg

candi di asi' s

By

were tested per patient.
candidi asis the sera were taken before- 40 the tinme of and after the
negative group the sera were

positive blood culture.

For the bl ood culture

taken at various tines during 20 hospi ffabilgafi

on.

As wel |

4 -
patients have a risk_of

Bet weeh CEALYIE ey 5

Patients 2.2
i nvasi ve

as sera from

hospital patients, sera fromthree healthy bl ood donors were al so tested
(Table 5). Al so a groupNefw fPaedknter andeBdopdobpacki zehyroflested from5
patients, two with positive Candida blood cultures and 3 wthout (Table
5). WD 02/0B8741 - 3§ Ekable 3 [Patientp Wth[Positilve Bl opd Clltpure
PCT/ AU02/ 005p7 Tri pEePRat el i aHl at el i ajSpani shSpani §hCandi da spec| es q
NAgAgAbANt i - BAnt i - GT&: (b gthecd gPrRlicayyPiatelipiplatel @l Sapiisk afiganish
1. 01- 11+++++Hr+++ 1. 01D RERHEE (1 BT 1+ PE++ 5 +48P1 . Q1PS P 2R84
1.11- 1++++++H++++++++C. gﬁabrata 1. 118+H++++++ip+++++1 1 1120 ++++++-++++
1- 1129++++++F kit TB/E IS 045 - ND ND ND ND
B. Donor 2 |N/A - - ND ND ND ND
B. Donor 3 |N/aA - - ND ND ND ND
New Patients

1 N/A - - ND ND ND ND

2 N/A - (+) ND ND ND ND

3 N/a| Asperqg + ND ND ND ND

4 ? C.g + ND ND ND ND

4 7 C.g +++ ND ND ND ND

5 ? Cc.a ++ ND ND ND ND

5 ? C.a b ND ND ND ND

5
Legend:

Culture Species
C.a=C. albkicans
C.g=C. glabrata

Applicant Ab
0-
10-20
20-30
30 =

10 = =

+

i

++



L17-11++++++++++++-C. al bi cans 1. 17-4+++++++++++ 1. 170++++++++++

L 173+++++++ 1. 175+++++++Exi tus d15 1. 18- 6++(+) ++++-C. para? ilosiﬁ

182+ +++ WO 2B 4 4 44ttt tt+ 1. 1813++++- ++Exi tus d13 1. 19FSVAVEZRSIT i cans
.190-+-+ 1.194-+-+- 1.197++- ++-Exitus d7 1.22-11+++++C. al bi cans

L 22-T++-++ 1. 220++++++ 1. 222+++++ 1. 22743++++Di scharge d7 1.25-2-+-++C

al bi cans 1. 251+- ++++- 1. 254+--++- 1.2514+(+)-++- 1.2526++- ++-

1.26-9-+(+) ++-C. parapgidlsl $ burfadisestthel o28Qinat+SpahidBOdata+++-

1. 2616+++++- - i i
6 sp iot2/i0n8t807AE e t%v?:) gg‘co:-[llpps\,U% %%?:qgnlt%, gntel blood culture

RPRRR R

positive and the other blood culture negative. Of the
blood culture positive group, the Applicant antigen test
5 identified 8/11 patients as positive before they became
blood culture positive. Ultimately 10/11 patients were
positive with the Applicant antigen test. Only one
patient (1.32) remained negative. This patient was also
negative by the Spanish germ tube antibody test and was
10 only transiently positive by the Platelia (BioRad) mannan
antigen test. It may be possible that this patient had a

transient candidemia.



aTripl ePl atel i aPl at el i aSpani shSpani shCandi da speci es

| uUGAgAgANANti - BAnti - GT& Qutcone lu X 4) 1.30-25+(+)?+?C. al bi cans

1. 30- 4+++¥WORAOBBHI 300 +- +4++++++ 1. 303+- 2+? 1. 3056++?- ?EXi t wsTHAB2/00507
1. 31-4++- +++?C. al bi cans 1. 31- 1++++++++ 1. 316++( +) ++++++
1. 3113++- ++++++Exi tus d32 1.32-19--+-C. parapsilosis 1.32-17-++-

1.327- ++-

AbSpani sh B- AbSpani sh OT Ab Ab Ag 0-10

0. 5- 5=+1- 10=+20- 80=+20- 200=+ 20- 30

=++

= 1505 = - <1=-<20=- <20=-
LAl 61 0. 20=4+80- 600=++200- 600=++

1.320--+-

1. 3215-++-Di scharge d33 Scoring: Platelia Applicant Platelia

10- 20

=+

>30 = +++ >10=+++>20=+++600- 5000=+++600- 1200=+++ >5000=++++>1200=++++ 5 WO

02/ 088741 5 PCT/ AU02/ 00507 -

3§ummary of Spanish Data

Applicant|PlateliajPlatelia|Spanish| Spanish
Triple Ag Ag Ab Anti-B| Anti-GT
Culture Pogitive Patients
Negative result 1 0 1 v} 4
Positive before culture 8 11 9 8 6
Pogitive after culture 2 1 0
Total Patients tested 11 11 11 8 11
Culture Negative Patients
Negative result 0 0 0 6
Positive result 12 2 3 5
Total Patients tested 12 12 3 11
Patient ID
1.01 pos pos pos pos pos
1.11 pos pos pos pPoOs pos
1.17 pos pos pos pos pos
1.18 pos pos pos pos {pos)
1.15 {pos) pos neg pos neg
1.22 pPos pos pos pos pos
1.25 pos pos {pos) pos neg
1.26 pos pos pos pos neg
1.30 pos pos pos ND pos
1.31 pos pos pos ND pos
1.32 neg pos pos ND neg
Patient ID
2.02 pos pos neg
2.04 pos pos
2.07 pos pos pos pos neg
2.10 pos neg pos neqg
2.14 pos (pos} pos pos neg
2.18 pos pos {pos}
2.26 pos pos pos
2.49 pos neg {pos)
2.50 pos {pos} pos
2.81 {pos} pos neg
2.52 pos neg neg
2.53 pos {pos) neg




Table 4 Patients Wth Negative Blood Culture Ov.N
Opplicant Pl atel i aPl atel i aSpani sh Spani sh Anti-GI uriple AgAgAbANti - X v
2. 21+++ 2VBHUSEH o6, L (1) 2 41+(+)ND 2. 415+++ND 2. 417++N C%{H@?F’!’QS-“?

2. T4+++++++- 2. 78++++++- 2. 711++++++- 2. 715++++++- 2. 101+- +++- 2. 103++- +++-
2. 107++- +++- 2. 1011++- ++++- 2. 1015++- +++A32-141++( +) ++++- 2. 143++ 2. 146++
2. 149++( +) ++++- - 2. 1412+++++++- 2. 181--- 2. 184++- 2.188+-- 2.1812++-

The Applicant antigen test identified all 12 of
the blood culture negative patient group as being positive
for Candida antibody. In comparison, the Platelia Mannan
antigen test identified 9/12 patients as being positive

5 compared to 5/11 by the Spanish Germ tube antibody test.
The main problem with the blood culture negative patient
group was that there was no other confirmation of
diagnosis.

Overall, there was good correlation with the

10 results of the Applicant antigen test and that of the
other serology tests used by the Spanish group. Where a
patient was strongly positive by the Applicant antigen
test (ie.: patient’s 1.11, 1.17, 1.18 and 1.31), they were
also strongly positive by the other tests. Also, where '

15 sera were negative or low positive by the Applicant
antigen test, they are also usually negative or weakly
positive by the other tests. For example, patients 1.19,
1.22, 1.25, 1.26, 1.32, 2.18, 2.26, 2.49, 2.50, 2.51, 2.52
and 2.53.

20 Where fresh sera was analysed (Table 5}, there

. was a perfect correlation with the Applicant antigen test
and whether the sera was blood culture positive or
negative.

The statistical analysis of these data is

25 presented in Figure 9 and Table 7. From the error plot
diagram in Figure 9, it is evident that the group of
patients with positive blood culture have a higher Candida
antibody levels detected by Syscan3 (mean 25.86, 95% CI:
16.28 - 35.44) as compared to the patients with negative

30 blood culture as a group (mean 17.30, 95% CI: 13.42 -
21.19). Comparing the means using the Independent Samples
T-Test, the difference between the two groups is
statistically significant at p = 0.087.



2.1822+. ++ 2. 261+-- 2. 269+++ 2. 2616+-+ 2. 2623+++ 2. 2630+++ 2. 491---

2.4911+- - -~ 2.4918--(+) 2.4927++ WD 02/088741 - 3 / 00507
0O vy.ti Apaﬁ ﬁ%#ﬁﬁvateliaPIateIiaSpanish m aO0Tripl e AgAgAn%ﬁ?ﬁgg{@gﬁﬁsh

Anti-GT a Ov 2.501+(+)+ 2.509++(+) 2.5015+-+ 2.5022+ + 2.5026+-+ 2.511---
2.5111-- (+) 2.5118-+- 2.5122-+ 2.5129+ 49 521+-(+) 2.528+-- 2.5211+ (+)

Table 7

Mean and 95% Confidence Interval of Mean of Applicant

antigen Test Scores

5
Category Mean (Units) 95% Confidence
Interval
Posgitive Blood 25.86%* 16.28 ~ 35.44
Culture
Negative Blood 17.30% 13.42 - 21.19
Culture

* p = 0.087



2.5215+- (+) 2.5218+-(+) 2.531+-- 2.538+-- 2.5311++(+) 2.5318+-- 2.5322+--
Scoring: Platelia Ag Platelia Ab Spani sh B- AbSpani sh GT Ab Rockeby Ab 0-10
=-<0-5 = WAR/WBIGH. <20=- 10-20= +0. 5- 5=+1- 10=+20- 80=+20- 2GHTAUPYIGHZ
++5-10= ++10 20=++80- 600=++200- 600=++ >30

=+++>10=+++>20=+++600- 5000=+++600- 1200=+4% >5000=++++>1200=++++ 5 WO

02/ 088741 PCT/ AU02/ 00507 - 40 - Table 5 New Patients and Bl ood Donor
Controls u0 BIoodAppllcantPIateI|aPIateI|aSpan|shSpan|sh

t o0Cul t ur eR - R
2N/ A- - NDNDN ND? ' :

2N A- (+) NDNDNDND 3N/ meagm@m@mmg hemgpnnammbmﬂth invasive

candidiasis was obtained from an ABustralian hospital (1997

5 to 1998), the patients had haematological malignancies
{n=24). Control sera were collected from males 18 to 25
yvears of age (n=20) with no history of Candida infection.
The patient sera were tested with the Applicant antigen
tegt ag described in Example 2. Each sera was tested in

10 triplicate and the average reading used. The average
absorbance reading for each serum was divided by that of
the “cut-off” calibrator serum supplied with the Applicant
antigen test. This value was then multiplied by 10 to
give a value in arbitrary units.

15 The results of the Applicant antigen test using a
value of 20 units (two times the cut-off calibrator serum
value) or above as defining a positive sample is presented
in Table 8.



4?C. g+++NDNDNDND 57?C. a. ++NDNDNDND 57?C. a+++NDNDNDND 5 Legend: Cul ture

Speci esApR|,. C.a=C. al bicans0-10 C. g=C. gl abratal0O = 30=++
>30 =++. 3&98?&%&@?41 PCT/ AU02/ 00507 - 41 Table 6 sunnar”ﬁgé q%égorlglna
Spani sh data split into the two groups of patients, one blood culture
positive and the other blood culture ne‘gaﬁﬁi ve. O the blood culture
positive group, the Applicant antigen test 5 identified 8/ 11 patients as
positive before they becane blood culture positive. Utimtely 10/11
patients were positive with the Appli Cf’rml@rg' gen test. Only one patient
(1.32) remained negative. This patient was—atrso negative by the Spanish
germ tube antibody test and was 10 only tranS|entIy p05|t|ve by t he
Platelia (Bloﬁgggufggn@p tﬁg“:_h y -
patient had a 5 3 of
Spani sh D& a PCT/ AU02/ 00507 Appl i cant PI%QfaﬁDI at el i aSpam shSpanl sh Tr| pl e
AgAgAbANnti -BAnti-GI Culture Positive Patients Negative result10104 Positive
before cul ture811986 Positive after culture2l01

Invasive Healthy Total
Candidiasis Controls
Test Positive 20 0 20
Test Negative 4 20 24
Total 24 20 44




Total Patients tested111111811 Culture Negative Patients Negative
resul t 030 Positive result129235 Total Patients testedl12122311 Patient |ID

1.

1
1
1
2.
2
2
a

01pospo PY¥8hts 1. 11posposposPoepos 1. 17pospospospospdsT/AUN2/00507

. 18pospospospos(pos) 1.19(pos)posnegposneg 1.22posSpoOSposSposSpos

. 25pospos( pos) posneg 1. 26posposposposnmedt7l.-30posposposNDpos

. 31posposposNDpos 1. 32negposPosNDneg Patient | D 2. 02posposneg 2. 04Pospos
07posposposposneg 2. TOnasnegPegiad chnt4pesipes) Pesposnedq22380a3Pas GROS)

e g EBL elofe ORR EEE 5 D 5, 7 Do
ntigen test setemitfvedy abds 143 %, —Positive predictive value was
83.3% and negative predictive value was 100%. When the
5 value of the test considered positive was set at 10 units
or 1 times the value of the cut-off sera absorbance, the
specificity of the test decreased, but the sensitivity
increased (Table 8). The specificity was 90%, sensitivity
87.5%. DPositive predictive factor increased to 91.3%,

10 while negative predictive factor decreased to 85.7%.
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PCT/ AU02/ 00507 Mean and 95% Confidence Interval of Mean of Applicant

Antigen T £s 5 CategoryMean (Units)95% Confi dence l;ﬂ'&tﬁ sitive
Bl ood25. 82‘%@@853 35.44 Culture Negative Bl oodl7.30*13.42 - éqﬁ?f’gﬁ) | ture
* p = 0.087 WO 02/088741 PCT/ AU02/ 00507 - 45 EXAMPLE 5 CLI NI CAL EVALUATI ON
I N AUSTRALI A Sera collected frompatientd with invasive candidi asis was
obtained froman Australian hospital (1997 5 to 1998), the patients had
haemat ol ogi cal mal i gnamiiesesit24pf Chat pphldenatwant igehl eetedukiom nal es
18 to 25 years of_age (n=20) w th.no hist.ory of di da infection. .  The
pati ent sera Stere ﬁ’é(g? eéa%et‘%'ltst H"elh:ib&r}vcag’ v% ainéiecl%ﬁatse?t US ¥ r%ntFeetﬁé]i n
Exanpl e 2. Eaah Berle vies. t extled doe HYE tohepinegmitd ven dretshe tav ermage freadiang
used. The av e or bance [ f um was Vi hat of
the "cut-off '%aca ?rbt?a é;rb"éapes'r %%O;%Sigp I et i ?_%qtlﬁéq‘ pl i can?:'f e}:(r%%dgftez)rg‘lr: est.
This val ud wasegdtehvendampléedene foram padileats wilthe demtaiedi tiriaey units.
15 The resul tc%rpéarﬁir}%ﬁaﬂﬂ'}caé.ca'ﬁthr%@ wrthteesf}odish@@a%ix»éa'dé%tofré%m@ ts

(two times the cut-o Ibrator, serum value) or above as defining a
posi tive sanstang sEyprederiirnts witdbl@relidpomapediesis 4eferdyionss
PCT/ AU02/ 00i @he other being C. albicans.



Results of the Applicant antigen test using 20 units as a 5 cut-off

| nvasi ve ot al

Candi di asi sControl s Test Positive2Q@3M d@sbsor

/0887
Negat i ve42024 Tot al 242044 WO 02/ 088741 PCT/ AU02/ 00507 - 47 Wth the

Appl i cant antigen test using 20 units as
sensitivity was 83. 3%°
83. 3% and negative predictive val ue was 100%

test was 100% and

cut of f,

When t he

the specificity of the
-Pb5|t|ve predictive val ue was
5 value of the test

consi dered positive was set at 10 unit%abbe 10tines the val ue of the

cut-of f sera absorbance, the

sensitivity

I ncreased (Table 9).

specificity of the test decreased, but the

The specificity was 90% sensitivity

87.5% PositiveSpredfrbinveataenbs whthednrvdsiveolandidiasini Tesheghthve

predictive factor decreased to
PCT/ A1102/.00507 Results of the

gggi%%axg)ggé9§§34%est48 ~Table 9

sing 10 units as a

5 cut-offslnvasive leat-thy—Fetal—Candi-diastsEont+ot-s—Test—Pgst+t+vez21223
Test Negati viedli®at [Rbs af424 204 4nWWB GE50B8741sPETLAUCRLOOED7 KCandida spp.
A 1.69 61 Positive blood culture parapsilosis
B 0.15 5 Negative blood culture parapsilosis
c 1.16 42 Positive | peritoneal cavity |[guillermondii
D 1.85 67 Positive bloed culture albicans
E 1.16 42 Positive blood culture albicans
F 1.49 54 | Positive | peritoneal cavity glabrata
G 0.56 20 Positive | peritoneal cavity |parapsilosis
1 1.24 45 Positive cathater albicans
K 0.98 is Positive oesophagus albicans
L 3.4¢6 124 Positive | peritoneal cavity albicans-
M 0.18 7 Negative central line albicans
N 1.44 52 Positive wound albicans
P 0.55 20 Positive sputum dlabrata
Q 1.12 40 Positive sputum tropicalis
R 1.02 37 Positive central line albicans
s 0.88 3z Positive blood culture albicans
T 1.6 58 Positive blood culture glabrata
u Q.22 8 Negative central line parapsilosis
v 0.55 20 Pogitive urine parapsilosis
W 0.31 11 Negative | peritoneal cavity |parapsilosis
X 0.59 21 Positive central line albicans
Y 0.85 31 Positive blood culture albicans
Z 1.06 is Positive bronch albicans
ZA 1.05 38 Pogitive urine tyoplicalis




49 The results of the Applicant antigen test using sera frompatients

W t h i nvagigveegidi di asis are presented in Table 10. Onl pcopagogbosbhe
negative results came fromat patient who was bl ood culture positive. Two
of the four 5 negative sanples were fro atients with central |ine

contam nations. Three of the four negati fest results canme from patients
wi th Candi da parapsilosis infections, the other being C albicans. W

02/ 088741 - 50 Table TbeP&PPALO2ND08BYIGERat¢Fondidad i £ sthf t inYavheeve
Candi di asi s Teg{qiWildy i LRRIGFARMAAREEI Ry Tesht 2olat k8Bt AdESeh el in
nmnitsResultSite of 1solationandi da spp. Al. 6961Posi tivebl ood

cul t ur epar apsiNeo S 9@ bess Ndgarale Bro8§eBuifuF agurapsf| dafsTable 11.

Cl. 1642Posi t itvepagdreneal, ¢dw bygupl ketRondivhsDie8884R08145Vebhagda
cul tur eal bi cans E1.1642P05|t|veblo%d cul tur eal bi cans

I F1.4954
Posi ti veperi r OeFn Ygladrat®t Séo?§6§SEB§FFEVEBeFﬁ?OﬁgﬁFthy blood
cavi t ypar apsideesirs grbup445P62i unieeat hahesabhEEanence was

KO. 9835Posi t i yegesophagusal bi cans L3.46124Pqgsi.tiveperi e .
cavi t yal bi cart ﬁgﬁﬁgf§?%g§éfﬂﬁgégﬁf?§F ﬁ?néa b?%;hs@ﬁe b89°8bnt saence
N1. 4452Posi t ilvewowadalrbngene fPBhB52@Rosi wasebpghernghabwald in the

QL. 1240Posi t i, rapi:cali 7Rosi thvecentral L i | by cans
so.8832Positi%(e%%l%gé}émgﬁﬁt&&?ggfgfséﬁgaﬁ 198.57vec85L 53! uhi LR, ‘5%
10 compared to the healthy donor group (6.92 - 8.12 units).



T1. 658Positivebl ood cul turegl abrata U0. 228Negati vecentral |ineparapsilosis
V0. 5520Po%iQ (2884 nepar apsi | osi s W). 3111Negat i veperi t oneaPCT/AU02/00507

cavi typarapsil osis X0.5921Positivecentral |ineal bicans YO0.8531Positivebl ood
cul tureal bi cans Z1. 0638Posi ti vebronchalbggans

ZAl. 0538Posi tiveurinetropicalis WO 02/088741 PCT/ AU02/ 00507 - 51 The
Applicant antigen test data for the i ni@t?i ve , candi di asi s group and heal t hy

controls are presented in the error am as seen in Figure 10 and
Table 11. In Figure 10, the group with invasive candidiasis has a 5 higher
mean (31.45 u h 88aC88RaEE s} QehDE Ly 0%G,e et
units). This i 3 e 95%

confidence interyathr Bnvesbye t Grndidins g and dieal tdy ®LS i nvasi ve
candi di asés group (23.57 - 39.33 units), as 10 conpared to the healthy
donor group (6-92—=—8 12 unrts)T WO 02/ 088741 =527 Tabte 1t 5

PCT/ AU02/ 003@FovEan and 95% ConfMe@RcéUnhtat val of |18 WHapfof Patient

wi th I nvasiye Candidiasis and hgalthy bl ood donors | @Qupmaar)Uni ts) 95% Cl
of nmean( Uni { T 7 - 3933 Candidiragis Hearth A i:%good/. 546. 92

- 8.12 donof $PKOSIYED88741 PCT/ MeBH2#B0507 - 53 23.57 -
Candidiasis
Healthy blood 7.52 6.92 - 8.12

donors




In this study the Applicant antigen test was used to test sera from

patients wWyphhsasi ve candidiasis, superficial candi di asicg/{@2absos"
vagi nal thrush) and healthy male controls. As a comensal organi sm

-healthy 5 individuals can have a neasurabl e antibody titre to Candida
antigens. In order to differentiate betweén = normal and i nfection

associ ated anti body levels a cut-off calibrator serumwas supplied. The
absorbance of the serum hgting stestedhsadpgilvicdad bypttihenctaesof vasalisbrdat or

10 ser um absog bapge. and, gub Ll 80 By 40, 1, G AR AR ke iuni t val ue.

Usi ng a val ue URTTS or above as an icator o positivé test gave
the greatest sdpsrfieiahtcordbbiaweh (dralpaty awgigredushrivsh)i andsi ve

candi di asi s & TH! S APASi el diorrq:_{ Y8 ke Wakuerof 83%
negative pr edjl?%?%g}gycrg uéehtf{% %. If the value ataq_LV\hi ca assarrpl e wagf

consi der e§ posneivedyaks FanerdE td MERIMHIAL § i@t ihelye $ttaer teal i brat or

value), the Posalhyeapr £5lbed | very b NG BT rEntdhltley He® wdén5% but the

negative predictive val ue decreased to 90% _ 20 anly, one tient with a
positive bl odPERR} ARA FRESFIHERP £5RAYEANR s hass e vislin & FECARHE cant
antigen testecaliOrtbr ethe dursuggaldde I0iea abiodbahe® ofathents with a

central line contamination. This could. refore reflect. a_transient
infection in ¥FeY8 %Jcr?%ntt%s,’tefis"(ﬁﬁ ¢ vﬁﬁ{?%&y %P&v&%-g%faﬁﬁ gafl"lt%“sponse.
It is of 10 nteersh absxtridande tdred 4nnagigtliiesl thestld wer gichee ano a€bitrary”

par apsil osi s | i . | S, .0r | -5 e | I at.ed,w th
bi.of i | ns, V\/nil;l: %As Y }F%ltsl—l#)ragﬁgﬂtlag Of]foszto ?Hnﬁ\rjyr?e%rre%%o%g%le.%%3gnl n

concl usi on, tHAMgPIGE L ARG tedests Iaver &pied S*FEILPEBl e and easy test

to perform |4;shenethponsh sahsddi WHey pritd esitegrioug Wy thh ithlasdivagnosi s of
'nvasive and SEYRIESHPAd T nBHHER doh SO MDios 10102/ RB8 AT 1 R?

15 value of 83%, negative predictive value 100%). If the
value at which a sample was considered positive was
lowered to 10 units (ie. the cut-off calibrator value),
the positive predictive value increased slightly to B7.5%
but the negative predictive value decreased to 920%.

20 Only one patient with a positive blocod culture
returned a negative test result with the Applicant antigen
test. Two out of the four negative sera were from
patients with a central line contamination. This could
therefore reflect a transient infection in these patients,

25 which may not provoke an antibody response. It is of
interest that 3 of the 4 negative tests were due to C.
parapsilosis infections. This oxganism is frecuently
associated with biofilms, which may shield it from the
host immune response.

30 In conclusion, the Applicant antigen test is a
rapid, reliable and easy test to perform. It showed good
sensitivity and specificity in the diagnosis of invasive

and severe superficial Candida infections.



CLAI Ms: PCT/ AU0O2/ 00507 1. A nethod of diagnosing Candi da infection,
conprising the steps of: 5 a). obtaining a biological sanple froma subject
at risk VP 0288878uspected to be suffering from Candi da iHFEeY2HRY7 and b).
measuring the levels of antibody to Candida cytoplasm c antigen present in
t he bi ol ogi cal sanple. 10 2. A nethod -amgor-ding to claim1l1l, wherein step b)
is by a technique selected fromthe group consisting of enzyne-1inked

i mrunoassay ég%iﬁf\or ElA), biligand binding (sandw ch technique),
fluoronetric say, chem | um nescent assay, i mmunochronat ography,

radi al i nunodi f fusi on and 15 radi oi nmunoassay (RIA). 3. A nethod according

to claiml, ypherein Stf-?gnéléhcicf of%ii'%fjx%%i(?fg R dmingsceiongssay. 4. A

met hod according to any one o alms 1 to 3, which utilises antigens
expressed byc@apwelgitng 2ohs step@t®od according to claim4, wherein the

antigen iss the gyt epltasHifgaRt bielogicah BRIPQGE 8eefr di BUbject! at nrdskr
claim5, wherein the antigen is immopjlised on an inert su,rff%cc% enbedded

in a gel, orEorPXigedeReserd toIke Bl  £Landidq Gt I@Btescence

or radioactiyhdy to the antigen. 7. A nethod according to any one of clains
1 to 6, wherein the biol.ogical sanmple is selegted fro roup

consi sting of %Bne“ﬁﬁFPEWP p%ggnZ?gngngi ?Ph?g?gVykﬁhg%%P§§ , the external
sections of ¢fheoskasmic cant 53 r@tasgnt 3t ithedticlalgiemld spamleouri nary
tracts, .tears, saliva,, m 00d: 5 whgl l,00 SElR oq
cells, fltﬁ)rmu;z?'s and or%;grl\és&%j. % rrgrtdfﬁ%t raE(:Ocor &ﬁr‘{g 1t'oq;"c al r% 7, \A’eﬁglrbgi n E% he
bi ol ogi cal Sewrph etéshreqee S5l ected nEram dHeo roxmie Ol $tHODHgnosi s of

Candi da enzyme-linked immunoassay (ELISA or EIA), biligand binding
{gandwich technigue), fluorometric assay, chemiluminescent
assay, immunochromatography, radialimmuncodiffusion and

15 radioimmunoassay {RIA).
3. A method according to claim 1, wherein step b) is
by ELISA or chemiluminescent assay.
4, A method according to any one of claims 1 to 3,
which utilises antigens expressed by Candida.

20 5. A method according to claim 4, wherein the
antigen is the cytoplasmic antigen.
6. A method according to claim 4 or claim 5, wherein
the antigen is immobilised on an inert surface, embedded
in a gel, or conjugated to a molecule which imparts

25 colour, fluorescence or radioactivity to the antigen.
7. A method according to any cne of claims 1 to &,
wherein the biological sample is selected from the group
consisting of bone marrow, plasma, spinal fluid, lymph
fluid, the external sections of the skin from respiratory,

30 intestinal, and genitourinary tracts, tears, saliva, milk,
blood; both whole blood and sera, blood cells, tumours and
organs.
8. A method according to claim 7, wherein the
biclogical sample is sera,

35 9. A method for assessing the prognosis of Candida

infection, comprising the steps of measuring the levels of



i nfection, §§ rising the steps of neasuring the |levels of 8741
o

PCTI AU ozﬁﬁ 81455 anti body to Candida cytoplasmc antlggﬁdWHé%
bi ol ogi cal sanple. 10. A nmethod of detecting the presence or absence of a
Candi da anti body conprising the steps of 555-a). exposing a bi ol ogi cal

sanpl e, which may include a Candida antibody, to an isolated cytoplasmc

Candida antigepibadd 03 . caeieed iRadhasgachhengbat waen anbibgsyaand
antigen. 11. A nethod according to claim 10, further 10 conprising the
step of detec¥®Rgl€he reaction between further antibody(ies) and ot her
Candi da antigems. 12. &r@tm@@ YICAeticr@ihg €hai préddenvbesei Absdece fyEt her

anti body(i es) are. 0 the c wal | anti.gen or urified i munodom nant
anti gen ( enol AseF? i@al%nt§§9ﬂﬁfﬁﬁTRﬁl ﬁ§§|ﬁ8?€§n8'da i nfection,

conpr i EI ngfthe s;t)ep&x@bsmg a bbbﬁ??bﬂgl asinﬁpﬂle),givﬂaxlctsanm) eldfdlamen asub{ject
at ris o] uspect e S erj r,0 t.1,0n nd 20
b) . neasurlﬁg ?§%5$é%%ﬁé¥?§%”a Ci%ghfs a%&gﬁtg?ﬁoPﬁasm§|o? %&Q% sangle to

Candi da cyt opmisigen ardndien in conbination with measuring the | evel s of

anti body to ei b erdggl I t %I thgg t%nl Qﬁ{)rﬂrﬂ?ﬂk tdr&?%rﬂ:( gﬁgﬂ ase)

or both. 25 14. Ki't for etectl ng the presen e or ce of a
Candi da antibedy in a 5&@@@@@@aﬁ0§@#§ﬂ§9 teonprimwi hY: BYrthedi ol ogi ca

sanpl e cobl ecidi-AeMif Qihe bﬁtep’ﬂdyfdé@le@%ﬁh? Qﬁ@dkééc@%h%@twééﬁ 30 c).
means for detecti ng reacti on bétween the i_b ant i gen in the

sanpl e. 15. AUyrthe Adhaivideslapmdithes, Fﬁafiléenﬁwgaﬁa

12. A method according to claim 11, wherein the
further antibody(ies) are to the cell wall antigen or
purified immunodominant antigen {enolase).

15 13, A method of diagnosing. Candida infection,
comprising the steps of:

a) . obtaining a bioclogical sample from a subject at risk
of, or suspected to be suffering from, Candida infection,
and

20 b) . measuring the levels of antibody present in the
biological sample to Candida cytoplasmic antigen in
combination with measuring the levels of antibody to
either celllwall antigen or immunodominant antigen
(enolase) or both.

25 14, A kit when used for detecting the presence or
absence of a Candida antibody in a bioclogical sample,
comprising:

a). a biological sample collection device;

b). a cytoplasmic Candida antigen; and

30 c). means for detecting reaction between the antibody
and antigen in the sample.
15. A kit according to claim 14, further comprising
buffering agents and ionic salts.
16. A method of preparing a cytoplasmic antigen

35 comprising the step of removing lipoproteins by chloroform

extraction.



buffering agents and ionic salts. 16. A nethod of preparing a cytoplasmc
antigen 35 conprising the step of renoving |ipoproteins by chloroform
extraction. WO 02/088741 PCT/ AU02/ 00507 -56 17. A nethod of diagnosing
Candi da i nf i,on conprising the steps of: a) 5 10b) 15c) 20d) obt ai ning
a bi ol ogi ca@gé%%f“é froma subject at risk of, or susﬁ@g’t“@?’qoé&be
suffering from Candida infection; preparing a conposition conprising
antigen consisting of a soluble cytoggasm c antigen preparation which is
mannose depl eted and which consists essentially of Candi da anti gens of

nol ecul ar wei ghts 55 kDa, 30 kDa and 20 kDa; contacting said antigen
conposition wi th18aid bi ohogmethodambl ediagmskingi NOardidet eafdgdionsystem to

determne if anti bodi ec%yﬂrk%ﬁﬂee%}géglo(ﬂgi cal sanple are bound to said

antigen conposition. od ‘according to claim17, wherein the
antigen conposition further conprises one or nore antigens selected from

the group consisting @f cebhtaihd a HOEgRAPLAREIARMIL ULt 49 A nmethod

according to claim 17, wherein,s eﬁ g%: IS ﬁ deifec.tl n system sel ected from

the group consisting of el for SHRREFIPAMRIAGSLERYNG BONSAB7CIERA) | bil i gand
infection;

b) preparing a composition comprising antigen
consisting of a soluble cytoplasmic antigen
10 preparation which is mannose depleted and which
consists essentially of Candida antigens of
molecular weights 55 kDa, 30 kDa and 20 kDa;

C) contacting said antigen composition with said
15 biological sample; and

d)  using a detection system to determine if antibodies
from the biological sample are bound to said antigen

composition.
20

18. A method according to claim 17, wherein the
antigen composition further comprises one or more
antigens selected from the group consisting of cell wall

and enolase antigen.

25
19. A method according to claim 17, wherein step d)
is a detection system selected from the group consisting
of enzyme-linked immunoassay (ELISA or EIA), biligand
binding (sandwich technique}, fluorometric assay,
30 chemiluminescent assay, radialimmunodiffusion and
radioimmunoassay (RIA).



bi ndi ng (sandw ch technique), fluoronetric assay, 30 chem | um nescent

assay, radialinmunodiffusion and radioi munoassay (RIA). WO 02/088741 -57
PCT/ AU02/ 00507 20. A nmethod according to claim 17, wherein step d) is by
ELI SA or chﬁgBL&@LHescent assay. 21. A nethod accordin% to claim17,
further 5 conprising the step of binding the antigen coMpOETYi%Y to a

solid phase either by adsorptive binding, covalent binding, or via a

| i gand al ready bound to the solid phasg.- 22. A nethod according to claim
17, further 10 conprising the step of using secondary |abelled antibodies
to detect the antibodies to Candida present in the biological sanples. 23.
A net hod accordi2@ to cl ai mnrgéthotuaddeedingSo cbapr il 8] whetdie stdped) of | abel | i ng

t he secondary anti bOdﬂ)gFngg)&toPcﬁe%ﬂﬁﬂiné"cbﬂ%%jrom t he group consisting
p

of fluorescent dye, radiolsotope, enzyne, or conbinations thereof. 20 24.
A met hod according to claim 23, wherein the secondary antibody is |abelled

via bound ligandsi 25. A nERih@fod@eebrlingtd Blafth a7Mfuktherwher ei n det ection

in the detection systemis .selected from.the 25 group consisting of col our

devel opments  chen | uFiARGEERAES IR @ UeWER RS Bplaro SeTRORIDN 16

conbi nati ons thereof .sdid pasetitost e adsdiptige thindihg covaBentfhindihgr 30

conprising the step 05r \ngaflgdﬂdr%ﬂré%gfﬂﬁﬁﬁ%'tﬂ .stidgﬂ?&é.bOdi es by a nethod
g e

selected fromthe group consistin qual rtative ection, quantitative
detection or conbination thereof. WO 02/ 088741 PCT/ AUO2/ 00507 -58

22. A method according to claim 17, further
10 comprising the step of using secondary labelled antibodies
to detect the antibodies to Candida present in the
biological samples.

23. A method according to claim 22, further
15 comprising the step of labelling the secondary antibodies
with a label selected from the group consisting of
fluorescent dye, radioisotope, enzyme, or combinations
thereof.

20 24. A method according to claim 23, wherein the
secondary antibody is labelled via bound ligands.

25. A method according to claim 17, wherein detection
in the detection system is selected from the
25 group consisting of colour development,
chemiluminescence, fluorescence, radicactivity, or
combinations thereof.

26. A method according to claim 23, further
30 comprising the step of performing the detection of
antibodies by a method selected from the group consisting
of qualitative detection, quantitative detection or
combination thereof.



27. A nmethod according to claim 23, further conprising the step of
directly labelling the secondary anti body. 28. A nethod according to claim
23, further conprising 5 the step of indirectly |abelling the secondary

anti body. 29, %ﬁg%hggd according to claim 17, wherein tpg@ﬁ%%(%%%en

conposition'i i mobi lised on an inert surface, in a gel,
or conjugated to a nolecule. 10 30. A nethod according to claim?29, wherein
the nol ecule inparts col our, fluorescengg-or radioactivity to the antigen.
15 31. A nethod according to claim 17, wherein the biological sanple is

selected fromthe group consisting of bone marrow, plasma, spinal fluid,
lymph  fluid, skdh, tears,A&8thodacqeiding 9 gam Zéeﬁ{ﬁﬁf\erBPW'Sw l's, tunors

and organs. 20 25 32-thé‘§?@ﬁ€f’9ir§tﬁ§@égémﬁgﬂ%§ =3t antibsdei n the skin

consi sts of external sections s ted ffromthe group consisting of
respiratory, intestinal, and genitourinary tracts. 33. A nethod according

to claim 30, wheygin the RidiRghGRboSAMPIEcIbm 28! HRhe34ormdrikirg When used
for detecting the presence o ntibody in a

. 30 absence of a Candida
bi ol ogi cal 3anple, d ﬁhﬁt‘?%Pﬁﬁ‘fj‘r§§ﬁ3é)§5%§ﬁ5‘9c}F8g°’r988‘ﬂg@é(rﬁ5] LOg¥1 | ecti on
device; b) a conposition conprising antigen consisting of a soluble
cytopl asm ¢ antiZfen preparAtiethodiacearding tacclern dgswheredTtingluo2/ 00507 -59 5

mannose depl eted and é’\r’fw][ilg%% é:oonrwlgéassl{ign %Séﬁ%triir%h“éﬁil%fed on an inert

surface, embedded in a gel, or conjugated to a molecule.

10
30. A method according to claim 29, wherein

the molecule imparts colour, fluorescence or radioactivity
to the antigen.

15 31. A method according to claim 17, wherein the
biological sample is selected from the group
consisting of bone marrow, plasma, spinal fluid, lymph
fluid, skin, tears, saliva, milk, blood, serum, blood celis,
tumors and organs.
20
32. A method according to claim 31, wherein the skin
consists of external sections selected from the group
consisting of respiratory, intestinal, and genitourinary
tracts.
25
33. A method according to claim 30, wherein the
biological sample is serum.

34. A kit when used for detecting the presence or
30 absence of a Candida antibody in a biological sample,
comprising:

a) a biological sample collection device;
b} a composition comprising antigen consisting of a

35 soluble cytoplasmic antigen preparation which is



antigens for detecting antibodies to Candida of nolecular weights 55 kDa,
30 kDa and 20 kDa; c) neans for detecting reaction between the antibody in

the sanple and antigen conposition. 35. A kit accordi ng to cl ai m 34,
further conpyisdspa, buffering agents and ionic salts. ? dAs&orrposml on
conprising antigen consisting of a soluble cytoplasm c AntT gen preparation

which is mannose depl eted and which consists essentially of antigens for

detecting antibodies to Candida of noleggular weights 55 kDa, 30 kDa and 20
kDa.

mannose depleted and which consists essentially of
antigens for detecting antibodies to Candida of
molecular weights 55 kDa, 30 kDa and 20 kDa;

C) means for detecting reaction between the antibody

5 in the sample and antigen composition.

35. A kit according to claim 34, further comprising

buffering agents and ionic salts.

10 36. A composition comprising antigen consisting of a
soluble cytoplasmic antigen preparation which is
mannose depleted and which consists essentially of
antigens for detecting antibodies to Candida of molecular
weights 55 kDa, 30 kDa and 20 kDa.



