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Ironically the increasing 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
ig 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
clinicians 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



35 Candida infection so that appropriate treatnment may be instituted
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di seases. Nuclear magnetic resonance (NMR) and radioisotope
scanning have been used to detect Candida infections in

15 tissues and organs. However, those methods are not useful
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 Immunoassays 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

gpecificity or both.



30 I mmunoassays have the advantage that they are rapid and have a
st andar di sed assay format. |nmmunoassays can be designed to either detect
Candi da antigens, or host antibodies reactive agai nst Candi da anti gens.
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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 infection,
comprising the steps of:

a). obtaining a biological 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 immunology including enzyme-linked

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

immunochromatography, radialimmunodiffusion or



provi des a method of diagnosing Candi da infection, conprising the steps
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of bone marrow, plasna
In a second aspect, the invention provides a

method for assessing the prognosis 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



spinal fluid, lynph fluid, the external sections of the skin from
respiratory, intestinal, and genitourinary tracts, tears, saliva, mlk,

bl ood; both whol e blood and sera, blood cells, tunmours and organs. Most
preferably 25 the biological sanple is sera. Biological sanples that may be
anal ysed by the nethod of the present invention can al so be obtained via
swabs, shunts or the like. The biol ogi cal5sanples nmay be analysed
directly, or may be treated prior to testing by, 30 for exanple,
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Candi da cytopl asni c angqge@bﬁﬁlnlng a biological sample from a subject
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
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
30 c) . 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 method
35 of preparing a cytoplasmic antigen comprising the step of

removing lipoproteins by chloroform extraction.



conmbi nation wth neasuring the levels of antibody to either cell wall
antigen or immunodom nant antigen (enolase) or both. The reagents and
means of diagnosis of the 20 present invention may al so be enbodied in a
kit for use in a diagnhostics |aboratory or nay be adapted and aut onat ed
for anal ysing | arge nunbers of sanples at a central receiving centre.
Accordingly, in a fifth aspect the inveatéon 25 provides a kit when used
for detecting the presence or absence of a Candida antibody in a

bi ol ogi cal sanmple, : conprising: a). a biological sanple collection
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shows a coonmgskggbhue stained gel of the clarified cell wall antigen
preparatig&. A broad Figure 3 shows a coomassie blue stained gel of
the clarified cell wall antigen preparation. A broad
smear of stain can be seen ranging in size from 90kDa to

200kDa
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 6 shows antibody reactivity to the three
20 Candida antigens - cytoplasmic, cell wall and
immunodominant antigens, using sera from patients with
guperficial 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 wvalues measured 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.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The practice of the present invention employs,

unless otherwise indicated, conventional molecular

15 Dbiology, cellular biology, and immuncassay 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 Publighing, 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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i ntestinal, arﬁ? ém PBuﬁWﬁP@‘ltq’%@t 4in85 tears, saliva, nilk, blood; both

whol e bl ood and anti - ceaguia edirpoeks Ffooldls bd:pmﬂ feieddtSont UEDWES1 BEgans,
and al so cl i a cul tur c;,onstltuents
i ncl udi ng E %q%%rﬁﬁnﬂ?g%%)m%c{‘ongm“ 5?\’§dwoﬁ§dl un@?ressﬁﬁq ng FY6m t he grow h
of cells in cellpcéuﬁm@ebuﬁ'réd?turhl"p@ledt Foél yadnidhata tihef e@tré?d cell's,

reconbi nant oebhpridsg aeld .a CIRRREBhEinS mék|iy 1issue” is an aggregate
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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.
Pergons 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 cloning,
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t he tern1"CandiQBy@ﬂ§igaﬂﬂkaﬂﬁaﬁ? hhdLor@hhi&h@ﬁﬁgﬁﬂﬁkﬁﬁﬂ&‘%elﬁleVO|Xed or
coul d be ilised., A 35 nunher technigques m used to prepare the
Candi da Hht 1 GLRR I et raht cal Dot FERaok PR RS Bocr aphy.
Gel fractionafeh,affeultyl ehinegatogrdphy er ety idliqatdenpifathen, filtration,

dialysis or jmmunodominant enolase antigen from the soluble
cytoplasmic extract by anion and cation affinity
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
sexrum by electrophoresis, high-gpeed 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 inexrt surfaces such as metal, plastic or ceramic
which do not interfere with subsequent reaction.

Adsorption, Br-CN activation or other techniques known in



centrifugation; however, the preferred techniques are those disclosed
herein. Briefly, these techniques involve either nmechanical, chem cal or
enzymatic lysis of Candida 5 cells, followed by separation of insoluble
cell, walls from soluble cytoplasmc fraction by centrifugation,
filtration and dialysis. Chemcal treatnent of cell wall fraction to

rel ease cell wall antigens followed by-céftrifugation and dialysis.
Filtration and organic extraction of soluble 1.0 cytoplasm c cell extract.
Separation of timennopr obeibs dypl A taf fimmbby 1 the ofted agrtaplady . Puri fi cation
of the imunodom nant &k?éraseﬁ)fb%’&%%@sf 59”11%@30%#‘%@ ?Ltnv(é}(l?:gggagmpfoy

extract by anion and cation affinit chromat o
appr eci ated by ?h%@%lgﬁﬁYlﬁﬁiﬁhﬁ|qﬁﬂ@H€aaPPt%ﬂ%¥Scﬁqﬂﬂugﬁ§§ﬁnt9ués or

nodi fi cati onschromyghdald 015 gH1 4t ke 1abewe) t eehetGuUes ad@yzbenadapt ed

wi t hout %gversel affegéégglthe S%ﬁrlt f the reiﬁﬁé Jd_nvention.

TECHNI QUES’ USED RD THEEFINEISS Kbt i serumto the
Candi da anti geaageisel owelciier, eifdupnpcheopiod(flethbriascanhosnodacubd such as

rabbit or shggpa Qi cfr@%aﬁ@seeﬁéﬁnmwzdl@ ant i body may be
i sol ated by standard te n| hi s antlserun1na%s oned in severa
of the enbodinents of t} éH?F‘Bﬁ 98 U dMNF el @PZY’B?thS 9% nore

sensitive anduspmglﬁeahnxqﬁasbﬁdpwﬁlghtthe mhicat red . by(FurthefeﬁﬂmdésA:atlon
of the QYU”%Q¥.£9f§HéA%Ph@¥e§?E Up%?p qﬁee?¥ggﬂ%%%egg n or the like.

Utimately, large quantities o noc ona antlbody may be
produced by n%%%m%ﬁdét%sséeﬁyﬁﬁﬁacwe%rﬂa headeniiquesshfchererils Waown to

those skill ezka n d hesazet (CoBt At NNSKDOS)) n.cemt Sa@ti Pherpepgsent. | nuention

enpl oy anti bo @ ? % n sed on ¢ I ose, agarose,
sephadex or ¢ ass sggggo ﬁegl %92 én a |ner rYacegisuc é% met al ,
plastic or cet3fv d1966) Nakane, in Methods 1n 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 orange. 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-
dinitrofluorobenzene 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 radiocactive element. I*?5
conjugated by means of the chloramine-T procedure is a

35 common example, but other methods known in the art may

also be employed.



whi ch do not interfere with subsequent reaction. Adsorption, Br-CN
activation or other techniques known in - 10 the art may be enployed to

i mmobi |l i se the anti body. O her enbodi ments of the present invention enploy
the anti body to the Candi da antigens conjugated to a chronophoric (highly
col oured) nol ecul e, an enzochrom .c 5 (an enzyme whi ch produces col our upon
addition of reagents) nolecule, fluorochlonmic (fluorescent) nolecule or a
| um nogeni c (| um nescent) nol ecul e. The conjugate of anti body with enzyne
is made usi ngFEtC&IN’.IQUEBEBSKDOMDRimemrIMDBaLESATEﬁN AN epameesne 10 see

f\VL?SSZ% esdei”%c.uéhﬁ'eﬁti L O S NG I

Pi er ce, , daFTigsubKan mrwtgfcfcﬁwémténoﬂy lﬁﬂ@WQ@r@cﬁd&ﬁn@ttr’y, vol . 14, p.
929, (1966) N%k@ﬂ@mn& 5bvaléh@kﬂdﬂﬁiin@n 5@Z¥B@|5@Bbr Molon, bBy3{cap- 133,

(1.975)). horlc nDI cul es tha% may be_us e%f i_ni trobenzene
(DNB) sal't FPBBﬂ‘én%‘F (NP R e Ph Pr%‘h%l“?nﬁ%ﬁt SHGEACEY her

sui tabl e chroﬁb@h@eferemﬂﬂﬂsﬁeaarlbmﬂg thknoephedoldwy artee Brizwmehy ol C _
mol ecul es t haty Mgy 3 bRa R0, LN g%.teqn"“AhhuébeR@«?févpk AL gﬁatthat gi ve

colour wth apgro riate reagents les are ase (ALP)
whi ch devel op¥©dol dair EMtQV%nQ%%ﬂ@ﬁenyﬁlrﬁﬁ%sdﬁaﬂé ENPP)LR §Fﬁ66§eOBX|dase
wi th gl ucose, pard &rd gabricieapyhanasitdg, ThesexBnd .otgzer (@vampt esnare wel |

25 known 19 tBeaBELealiamal S of ALuRLOgeN: ¢ AOCNLS \ALE Bty

di ni trof | uor obenzene and erivatives. " Lum nogenic ol ecul es may
be conjugatedEﬁéyﬁﬁ&QﬁﬁthQi b?zftHé9ﬁéihod of Branchin.i, et al. (Bi.ochem
Bi ophys. Res. Commun. 124, e8341[ 1988tnan e NI m, gbr@wph@rsc"pa?&

hereinafter 'ﬁo'”£%ﬂﬂ?%159 hggh gge;enzéggﬁ(ané¥'attachment to a

protein-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, polyisoleucine,
polytryptophan, polyphenylalanine, polytyrosine, or
copolymers of leucine with p-amino phenylalanine. 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
nanometres 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 liquid flow through the pores. The structure has a large
surface area in contact with any solution contained within

the pores.



"fluorochrom c" and "l um nogenic" nolecules as well. Certain enbodi nents
of the invention also utilise Candida antibody tagged with a radi oactive

el enent. 1125 conjugated by nmeans of the chloram ne-T procedure is a 35
common exanpl e, but other nethods known in the art may also be enployed. -
11 TECHNI QUES USED FOR ANTI GEN | MMOBI LI SATI ON AND LABELLI NG Antigen

mol ecul es may be inmobilised on a solid 1@arrier by a variety of nethods
known in the art, including coval ent coupling, direct adsorption, physical
5 entrapnent and attachserh aocaamﬁdnmﬁmbr@@abedasmngatmmobiaﬂsadeferences

describing the,feihodel,ogy. ;868 S \}Ef‘@ﬂdés a léomgael praLghal ski

Annual . Revi ew of chem stry, 1966) ; rose H.
in Review of "UH@URFeASBITFEAT CHRF e %mmf?c?llhﬁfd ANt Egen (A971) ; and 10
Cuatrecasas, RntamddAnfi nseninCegihl dtrudetedpeir-nitEnZamml0gbf Yound22,
(1971.). Lai : : 066, 512)

di scl oses g nerﬁ%Hug%%%Fggcﬁﬂgone?tsggﬁ%ﬁogéln%%gg?nﬂzsur%ﬁﬁf In this

met hod, the internal anbonSsesqifimabigdingceayope anmiistisisst s menbrane are

first coated l\ﬂttalipas%gea sélé&wtgt%g@r Q'Enﬁibﬂ:x%!ﬁgtﬁénze%éb, i¢0haean,

fibrinogen, keratin |soleu0| t_.oph
polyphegylal éﬁlﬁ&muagFg?W%S%} tra&oBEPgﬁﬁ?sP }%Q§ﬁ; %% tR bP&mi no
phenyl al ani nefiSgelr.a zmmcbaﬁlmgnngnd@esefheenenbmanajcapabbeagés

i mobi |i sh fg %chrggnéa{'be$Ypf’éfeti'1%|d0thBéh!LMeﬁ§téfecﬁg alRiz ibAc! Hdi ng
enzynmes, antlgens ant i1 bodj es m cropQrous structure is defined as

one having nmo érﬁhaﬁtéﬁgbfﬁ yhich thes Ae§ bt arel TR S SR o COPBPBEDF angi ng
in size from 25 2bmohhdimdd esartd a2 sepbadosesgs s, fgrlefwamabltyief rom 25

nanometres to b4, MLEEQHBLL  She AiRULE $hZEni8R%n T{lhemically

neutral protein such as fetal calf serum or bovine gamma

15 globulin is next immobilised. The term immunochemically
neutral is defined in terms of the gpecific 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 cobtained 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 enzyme 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



nanonetres to 5 mcroneters is enployed in nost applications herein.
Uncoat ed m croporous nenbranes have as nmuch as 70 to 75% of their vol une
as pore space. The 30 pores permt liquid flow through the nmenbrane. After
bei ng coated by zein, for exanple, the pore space is reduced 5 to 10%wth
the result that the structure retains its essential properties of having a
high proportion of its volunme as pore -spdce and permtting 35 liquid fl ow
t hrough the pores. The structure has a large surface area in contact with
any sol ution capldioa¢dowst hi nt idevgldr ésiown that Stlkd enegad ethtmReane,
havi ng i mobi | r asy to

g tﬂﬁ?%x#@@EHQQQ Of Q{ISS%XAOE 8¥ ﬁfc cgﬁg%?%? ?%g%integra

mani pul ate carrier nti ge
structure per HASSEPERDPA hmlrmm(peg%lgﬁ] unﬁéﬁhds‘é@hmﬁs‘mls: by sinple

mechani cal newiﬁ;strblﬁass@ﬁ@léhfonbjg’aﬂu@g fey bed&tdd N seshdir Jhahgeposi ng a
second stage i I g%ton step, in which an inmmunochenically neutral
protein isi |IS€§ o the filter. Imobilisation therefore occurs in

two stages 10 accordl nglt das preehefpaddetb otharamesentt Havienténhi that a
first stage Hﬁh‘é’ﬂbﬁblt eoidﬁt%lef %qlznym@uggeﬁsmpﬁl MQ@PQ%e 'fér;nmﬁh' | sed,

d econd st.age conpletion of the first, in
?R’rmﬁozhem caP& e ﬂ%ﬁ??%ﬁ Vytﬁ%taé’i GEEGER QR it Aexas derom-8Pepblife ganma
15 globulin i blnéxngm niiE |greederThbet pumtyrmmoﬂfeemrmzlmel neutral is
defined ifgt eFEfép%aH@n SReRS fl'e%sCQHBO éggsﬁi 83353 E‘%( ;géPE ein,

whi ch does not. conbine i munochem cal a conponen assay or

with one of Fhe Fedyent %Ss“‘ééﬁsPﬂéﬁélﬁw rﬁﬁﬁ‘?d’(ﬂ?emtéﬁl F?tﬂéuWﬁ‘a‘*Pnt 20 even
t hough such pebteomjugagid preteinuneghitredald fredivadt byeths apoEheic system

activity of the enzyme is increased. The opportunity for
non-specific binding is therefore reduced as well. 1In 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 bibulous mat. The
immobilised Candida antigen is then put into contact with
a sample suspected of containing Candida antibody. 1In 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



Where the substance to be detected is an antibody, the inmunochem cally
reactive noiety of the conjugate nust be an anti body capabl e of binding 25
i mmunochenmically with the antibody to be tested. Such antibodies nay be
obt ai ned by immunising an animal with the antibody or inmmunogl obulin
fraction of serumfromthe aninmal in which the anti body to be tested
originated. For exanple, where the antiBddy to be tested is a human 30
anti body, a goat, antibody agai nst human anti body is obtained fromthe
serum of a goarufifemedi s&dpdgérost abbemary - 5 rawuPogl ebdl ion{ant i body). The
enzyme noi ety JBHehR r@3RY onCBaY % taRalle Blowtababyfi PY pdeact ;g which can
be detected by_any nethod known to those skilled in the art, 35 and which
retains its adldWity?aFEEr Cebhf et ibHAg tRIeInirb8ayOT Hot e saditaple

per oxi dase i s ppnehernetdsbscabses dfwedrt 20c oV epmeneeccftdss Wdlalirdeidty to a

wi de range 5of a'nt]i% d??pl:hga%ﬁ f@'sdrtfa'c% }ﬁ%l Iins QSE\thPg‘} clén %u%r,lzyrre

catal yses the oxidations of "a variety of orgahic conpounds 1h'the

presence of hydiiGgeRCpRFBXPHlUNHIRFCSHCE 6igaArey aqubaften @slditdon of
chronogeni ¢, i@loundeeyel SpLed AffertRANgEodoUpOsn OXhE athdit: dul-rFRas been

found in the present invention .that  the purity.of the enzy [eparation
used in the fornation %)?t%%%‘fqﬂé)ﬁ eﬁggegn1511";1?%%?1%%(9,[%%@%?88% en-
non-speci fi ¢ GondddaganTheodyr expmprl ehénpapluyiof. t e @mtyped t©@ypbepar at i on,

the less i{he naR- s8eCEdiSuPidfigaGigbn.part, the reduction is nade possi blhe
because, the total. a nt of _conjugate protein required iis reduced as the
specific activity of tHEefArhEIALSHRY 1apfird gﬁp&ifﬂh‘??% Y% by

non- speci fi ¢ bimptdenong sCarnvérdef eneigedacedgged welth daditcheti®d preferred

ferrbotcjlli rent tggeméﬁ%él)fa@d r i BYT BELRD: RESOX- 1 HA%E RLERFLAL! o) has Dbeen
oun O signit]can
g solution)gr uptake on solid support of radioactivity.
15 This embodiment is 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



reduce the anmount of col our reaction observed in control sanples as
conpared with known positives. 20 TECHNI QUES USED FOR CANDI DA ANTI BODY
DETECTI ON Anti body Capture Techni que A Candi da antigen prepared by the
techni ques disclosed herein is immobilised, preferably on an inert 25
surface such as PVC, paper or a simlar bibulous mat. The inmobilised
Candi da antigen is then put into contact1® th a sanple suspected of

cont ai ni ng Candi da anti body. In the case of aqueous sanples such as bl ood
or urine, thewdnoewnoramslbduffered and ionic salts may be present at 30
opti mum concentration f '§‘4Qﬁi i bad aJo! i i raction.
TRI'S or borate buffer,edﬂE)Jhos z?tq)? g‘{%g’lpagz%%%?%&gfo&aa@%&glﬁgﬁﬁcﬂégrgigth
about 0.010 t&°BE8Ctigy $ andyigmekid ABPe BRFIEs i RyefgEabsyamd i onic
salts. The ineubessuwhiaisenay the Candirdduaeti gra witdand drvanbpgeg- Candi da
35 anti body c eon.i s next . into,contact wth, antibody to
Candi da an%/i ggﬁw%gﬁ %%gcg%%qhoostgmgﬁfé%%% r'n‘irghlsrm"f QEens, é?e}’%ﬁ'y t he
Candi da anti géAnFstive siditgamid. 14 buffered at pH from about 7.5 to 9.0
and ionic concentration equivalent to about 0.01Mto about O 1M Nad.
After careful rinsj under_ wat.er ar W.th suitable surfactants such as
Tween 20 to r&Rpdd e REERIITHUSGPEg - ESGRRF bEVSAHe P hert surface is

i nspected for col our, OneuoifesbenCendid4a tminigsoende duspehded am af t er
addi tion 5 [Wele] a : i r rﬁﬁﬁ

i ndi cat esﬂ{ nt ﬁ?g‘gﬁ%ﬁ%ﬁﬁgﬁgﬁsn&%gﬁfrs%gél&ﬁ,sdi éatt}ajt(r?\)tr: gg%oégn;. a anti body
conmpl ex in soVit} LIRS RToFakES be MHLRtAT GiH LStyEFLcBRPAT i &dh.toThi s
t echni que naysbe adapiced ct etekhgthabetiseebyabeploayiingtEandsara@ant i gens

;gggs?t‘ym F S QARG 148 i BLETRPE So8Pdi PhSE[0 G, €1 ihe sJgpLEYS Qn of
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 preferably 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 opaque 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 controlling
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

35 conjugated to a radioactive element, preferably I*?® and
allowed to react with the immobilised Candida antigen in

an amount sufficient to, saturate 50% of the binding




solution or uptake on solid support of radioactivity. 15 This enbodi nent is
hi ghly sensitive and rapid and suitable for |arge nunbers of sanples.
Enzyne- Li nked | nmunoassay- ELI SA A sol uti on conprising Candi da anti body
conjugated 20 to enzynme which forns colour wth devel opi ng reagents and
buffer and ionic salts suitable for reacti on between Candida antigen and
the Candida antibody is put into contaciéand allowed to react wi th Candi da
antigen inmobilised, preferably, on an inert surface such as PVC, 25 paper
strip or glassitesd. The ampointlidedfaochidenhotigen;egafres Canpdiedka ignt i body

is sufficient gq g@kgréBﬁta@PQH&ﬂ599%@Bm&Qesﬁ§§85£%§ éftégﬁﬁg}&iQ

i mobi li zed anti body he I nert surface wt ody- Ca tigen
enzyme conpl eXd%1i6gt aphiBodonttde SHPACHREEBP SHUEEGRRD bREwassp &bt 6d90f
cont ai ni ng Cargiddacnsai i sqngdealhaveinig aaltun&na@am @Ido af. samdi-da

ant i body he I, resul.tant i biplised. antibo di da

anti gen- en-E‘zryrrp?%(glg%‘glfL 9£aét1?¢1co dfi Bk tggP £ %mﬁtﬂ%véﬁgﬁgﬁg 8agents are
added i s obsemnEdgrn- e@ﬁp@@dasmwmea coﬁb?oq?als@mi?p aghiidtedy33shaduned been

treated with gagpl @héozﬁlﬁ@i%érﬂgan@a'&ﬁbdélu&%'P@C’d{ead;lxlé& ifyy i n col our on
| e _.means resence of . Candi da_anti body in

inert surface_treated

the - 15 - unKARSWA® %E&%ﬁgy 'HHQ§Sm8fh88 Eh e ARAFHE FbF'EPPHFBi use by
contacti ng sarplésabes €andﬂﬁd|asedbedzyn® tipr efaemcdldl.y in  tubes which may
be centrifgpged and wat ching devel oping 5 col our spectrophotonetrically.

This enbodinment is very sensitive and rapid.
Radlallnnunodﬁffﬂ%i%&ﬁi&&&ﬁﬁﬁiln Reaction One of the Candida antigens is

suspended in a 10 sof tcanedd dgebat ibbedis medibemasyaleds tAgatnghrsiagaiaase al ong
haemagglutination techniques with Candida antigen to
antibody used as sensitising agent.

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 radioactive 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 abscrption 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 biological
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



with buffers and salts to nmaintain pH between about 6.0 to 9.0 and ionic
strength between about 0.01Mto 0.5Mfor optimal antigen-anti body
interaction. The suspending nediumof U S. Pat. No. 4,259,207 is a
suitabl e exanple. 15 The mixture is spread out to harden on a test plate
or, preferably, poured into a disc-shaped container such as an Cctol ony
plate. A small anount of sanple is placed7on the solidified gel,
preferably in a centre well and the plate or disc is allowed to stand
preferably coviezedriiar sal2@ipar i scued, hourlysoBiyfnbusbope béasandreiidd o t he
surroundin K du Je I di ang jbo IS
present, |'? rgararc;&?s][)% l %e%%be%‘gi’%c%d&%g‘ae?%%%ggﬂgggndggsaug%{s a‘ri#\éopaque
area in a rad|4aI165pé(1615erﬁoéib@&@mﬂfl%: HeiHeser apprrbaei breBid sample. A

control can b@ﬂd@édﬁ@és25090m?@1d>§ﬂﬂal @%'niptlé@t beﬁt@in@qﬁgamﬁum@f Candi da
ant i body 'én t he n‘g i f des L obe ob%1 3 bg ntr 2
t enper at ur &, {R4"Si 34°0F %Pﬁglf ¥8rrp‘é{ ﬁﬁg fe r?’esd1 fﬁtfe Fze of
radi al area vmmlthoﬁebgéqkﬂownmemtrﬂatmwn 30 Radi oi mmunoassay A
Candi da antigen of the present invention is immbilised on an inert

surface such as gl ass peads in a_separation colum. A portion of Candida
antigen is 35 D } e elenent, preferably 1125 and

allowed to react with ttie |dﬁngb1dat§edm€ahdrﬂda1canneag&n afn thanpamaemt
suffici e”iot01n§éh'é£8£emégp@é)ferﬁﬂb%%'dn%”ghe é@rmséfeqs 111112“% ”H‘[Qe b |, sed

Candi da anti gen-enz ex Is ut 1nto contact spect ed
of contai ni nglnéana %l%nﬁ%oiﬁ/lf-ﬁiﬁé%aﬁwe%e%@dmﬁ figy é@ebEt‘f\?\EéﬁypH 6-9
and cont ai ni ngft ohalrilodsthes salts about 0.05 to 0.5Mfor. 5 optimal reaction

conditions for fornati%ﬂmp&i%a%%%gﬁises a means for sample collection,
the Candida antigen to Candida antibody and a means for
15 detecting reaction between sample and Candida antigen.
In embodiments adapted for clinical use,

electrophoretic separation techniques 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 immunochemically. 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 immunoassay is the Candida



anti gen-anti body conpl ex. The Candida antibody is eluted fromthe antigen
and the eluant is neasured for radioactivity. Loss of activity conpared to
a control indicates Candida antibody in the sanple. 10 Haemaggl uti nation
Candi da anti body may be assayed through standard haenaggl utination

techni ques with Candida antigen to antibody used as sensitising agent. 15
It is to be understood that nethods descri8ed herei nabove for assay of
Candi da anti body enploying coloured reagents have been presented npst
specifically dmiriggpltioc @andnduhenei el henjtigaiteadt pes sein@logi¥re in

sophi sti eat ed 4 naluenLe 3t e ALLAD ol Gae, TR BRGS0 20 Donever, Ty be

adapted for use I1n a élinrca re large nunbers ot sanples are
to be assayed Httssuberi eaeavg ?%l%&qr\ﬁé @Ifeﬁﬁﬁtﬁaffﬂ@?-t cireo riigdertied )
conj ugat ed nolweicH eatekt 1hSaah§ﬂ<écp thibelRdebst qdi h hale iR t e daegeol our

is not to he i terpre d as _bein narr ow i bl e range of
t he electronagﬁéﬁlé s% ¢Br O éﬁﬁg qs%%ﬁggﬁtanlgﬁ%lﬂﬂe‘ﬂ%%%%bﬁ@?ﬁ?o Wi ch
may be neasur édmiopilseaddan dars piewintophatfegeaphFori astaynerites isech as

spect r ophot On%ﬁﬁrfﬁcénglégsﬂﬁrﬁgbﬂris@m c%%@hogntf’?er?olsﬁ;{ UtMBLeRs in both

the uv and the ir ran t hough IS conte t he net hods of

the present |ﬁ§@ﬁ?F5nng% ??Wﬁﬁ?aﬁﬂﬁ L8t ¥iblobagyi sl utidrueds t hensel ves,
t he sensiti vi thrandphpeetdorcivgateid Kb@dldathﬂdlﬁaﬂxbﬁnnmnﬁgvegrbyesﬂlture

of (uhe T1upds wPrel srablyy, 36 omyediiugyseheetive  ar andida pior o

testing. Sensitivity may also m-nary fFEat nent of

bi ol ogi cal safPrEYT i “E}FFCFWSJH‘?@ Cagent §a§déﬁaas - 17
In a particularly preferred embodiment, the kit

of the present 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 value 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. 0810436A1. 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
35 has been immobilised, the analyte detector reagent complex
is trapped. Colour develops in proportion to the amount

of analyte present in the sample.



i sotoni c solution, sound, or |ysozynme to release Candida antibody into the
extracellular environnent. U. S. Pat. No. 4,166,765, for exanple, discloses
suitable Iysing procedures for biological sanples containing bacteria. 5
Any |ysing agent may be enpl oyed which does not interfere wth subsequent
enzynme activity. ASSAYS EMBODI ED IN KIT FORM The di agnosti ¢ net hod and
means of the present 10 invention may -bd%enbodied in the formof a kit for
use by individuals for self-diagnosis of Candida in the privacy of their
hones. The kit conpri sesnatheansedeaart sazpl ewhol &eché adhovd e iGangida
antigen to Candid nti,baody_ far. . i reactign between
sanp?e and Can fhgh%n%%ggh.r n %ﬁbo |ngﬁ?gégééétgggfgéegﬁFﬁf%Hltgge,

el ect r ophor et | ETREFERAEPTNBROTERDIN @ UeeS ts §EN1Rs dPybes eeewid detestisi ng or zone

3! ectr gph_or esiantwhbak . grenb@\dsad s)irtuaatiiifofn@r,em@eﬁo@id Qs&k hered é@m@.@énqgw ge
i stributipn between roduct,s. and reactants, i kewi se be used to
separ at e %ro%@gfso?Fﬁn?é%ﬁﬁﬁzﬂﬂﬁéi ﬁpggﬁcf?mgébgf%ﬁéxfnﬁﬂ 5@??66ﬂ8?etically
may be det ect édmbyechadacteeagritc padsc antdoathennperet medikamdahds or nay

be identifiedthyn §REDMEP! ivABIAOGHEMHCALLYen RESI NS Ready of charged 25
surfaces may al so he used to i@g@fate products_and reactants. The neans
for detectingtFEAFEIBA FiF 3Ry Regt Of nAtd LGS 1BGHEt B ed

enbodi ment of mehbodavehtbhioniirg; aatdgkayanolisodbed ura initwdiceblthes&andi da
antigen tg, 30&@%9@%@ M%@@%ﬂingh& '%aﬂw%t@%g;“e'régén 2

transparent glass or plastic container and conprises bu _
salts for opt FHAPPEINdTRRS Forl-f dPRRL i BFPdf Natd -CasardaSaht i §#h- ant i body

conpl ex. Reattto¥s0 s tinf ethtdsedyt bANSRAEIENTs alRA uded aki-agnfis@m t he
reference.
Although the invention has been described with
15 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

expressly 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).
30 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



35 central point at which the sanple is applied. The nmeans for detecting
reaction in another preferred enbodi ment conprising i nmunoassay is the
Candida - 18 antigen to Candida anti body conjugated to a chronophore in a
seal ed, sterile packet along with buffer and ionic salts. For assay, the
contents of the packet are diluted wth water in a marked tube supplied in
the kit. Included 5 also in this enbodim#® ~is the antigen to Candi da

anti body imobilised on an inert surface. For assay, the inert surface
with inmobil i skekatdmdi-da Tast sgentés @uttunst wascoheactuseadtto siampidaaed t hen

with the sol utd OlrbIPfYEpW"cQFﬂPQQQV ?n&%ﬁﬂ&ﬁh%@e@ae%%aﬁnééndagﬁ&%t 'ﬁlogy,
protein 10 A or__prate inert surface s inspected col our,

whi ch i ndi cat e TCAHG 3§ Fﬁraeﬁ%?Y|%Xngﬁﬁt?mpﬁgFgrPEH“%W&Rﬁhﬁﬁ%ﬂPtlﬁﬁé ki t

of the presentEdimeent Nom.is provided in the formof an

| mrunochr ogat o9t aphi ¢ t88L SLLkRuRNERre THEL S8 S LAY ABupRRENET LAt

cover a nunber of technol ogres, , reagent s materi a
be of great vdilfe fRAMEREeT develepiatt serarpEedubieprcwiture medium

i mrunochr omat egraplhe 1188t of Si rpgl1dnCES 1t FOf i S argd it tldS (Matlenboe;
5,075, 078, Pat en Ilcatlon 16207, at ent 20

I rnat j,onal W95 S
No. 5, 654, 162%‘%‘ Eurb8n%%’ﬁt’ﬁ%’ie NG Y515438 ratl%‘g gré’é’% Pngk‘ﬁ ds used
with the deV|@@éldmstog@mtxfoQaay@n pat EAbwl arentesisrgs éﬂhykshéosane A
|i gand spegi f henfiar att hesanal W ergnerdrl Iphe %e%tataﬁge§§§rdi§ca@r8e@“ i body

Ab IS |nnDb|I|s rane such as nitr |.ul ose. The det ect or
Eeazgzant, t ypi éﬁfil{} np%}f‘?tb‘?ﬁg%eggﬁpf”’gﬁe Bes‘ll%ﬁee‘%ﬁ?ﬁjr 16’0IHr8t8éP metal, is
deposi ted (buexteasfhsen muﬁmmmdethbishErEQnuug&I6)padTh@hgaasanple _
(urine, plaspgy)whglee br!l‘gaqg’ce%ttcfl)fugédaggetﬁieé&fﬂé% %%ré@'l‘éuB@Q rapidly

wets through to the conjugate pad _an det ect or
resuspended and pooled for further processing.

15 Candida cells were ruptured mechanically with the
use of a Dynomill® (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 0.45pum 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, 1mM 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



30 reagent is solubilised. The detector reagent begins to nove with the
sanple flow front up the nenbrane strip. Analyte that is present in the
sanple will be bound by the antibody that is coupled to the detector
reagent. As the sanple passes over the zone to which the capture reagent
35 has been i mobilised, the anal yte detector reagent conplex is trapped.
Col our develops in proportion to the anp@ht- of analyte present in the
sanple. - 19 1In the present case, while the above principles are the
same, rather thadidgteatieg anal Wiewpearseoft el /mimunaty embbagdaphi ¢ t est

strip device uld, dete antlbody i d be the
antigen(s) 5 gﬁsc|8558 %% EE?F 5 cﬁno£ Zygﬁn%£%¢gg (fB%eln%%gﬁ%%anes
sanpl e pads, p@éééﬁt@@adsBQunﬂ(Mdﬂ@ppﬁgﬁéhésn@%ﬁ%i&kuqﬁﬂ'Wlﬁﬁaﬁ éﬂtlbody
There are a wgahbbnpl hohesdmid o piedandi partde, demelopmept wak such

devi ces includin hod i nding anti [ anti_bodi itrocel |l ul ose
1.0 and the IPEE%SE‘Be%Je}?%%TIT%gf SR*botind %% er9 aﬁle"‘@e?‘fa °LB%npl e,
Towbi n et al.b28939e $racageNat|. Acad. Sci. USA 76:4350, the entirety of
whi ch I s included here'ﬁeb%olﬁgﬁgrgggg%lﬂrﬁl@% g% & Epyepiben das been

described with 1S reference to émgre err enbodi nents, it should
he understooélﬁh&%e@a‘?‘fetﬁkl%dlaﬂfiéﬁﬁo% e Grad @i fhouk® depart i ng

fromthe spirkbtohatdei NiGuant: ibpredverotdire irf @Idlumag exanpl es are

ff d b | im
“nvent 1 ontd n Beg oS Sl WeBi¥ndT Badicke (hERREN oo ci tea

i nvention'in manner terature re

herein are eRppPesdnye |%@P§@F§ﬁé§e EXAVPLE MAPRERSRATEON OF CANDI DA
ANTI GEN The f ohkowmhdd ddy.ee at ypesieh . oCaiil dytaplliagencWeneiged prepared:

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 enolase 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 using 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



1). Cell wall antigen (including mannose); 2). Total cytoplasm c antigen
(mannose depleted); and 3). Purified i munodom nant antigen (enolase). 30
A clinical, isolate of the Candida al bicans, was obtained froma patient
wi th vagi nal thrush. The identity of the Candi da species was confirned
with the use of an APl 20C Auxonagram strip (APl System S. A., France). The
C. al bicans isolate was desi gnated KEVH5.2835 200mL. YEPD cul ture nedi um (1%
yeast extract, 2% peptone, 2% D-glucose) was inoculated with the isolate
as a starlter pﬁd;ttéﬂreshamfé raglla\lm%@d bpraﬂéléh@tmeg&@tw\rhhy laagayaer at ibon dThe
starter culture was thep,used to in cul t ncubat e
Indt85e i s SRS e Bt e Y i o 2

under simlar conditions er men m ( New
Brunswi ck Sci emMSEP@leEmrsofnaCD@) (PGAITHe mp@@e@gﬂpurevm fRER)est ed

fromthe Bio- fho feyqmitienh s¥sbem agnd 1§@p,aj‘rﬁ_tt@}ehl‘ 8N cuI ture medium wth
the use of a Pellicon._filtration Cas?s;’éf& (%&}I por e A%)Ir}‘ Concentr at ed
cel I's wer e %sepREATPHEARELY dibl 2% TG urf PFP?%@W G456
centrifuge fl asdmolfrmd A th5amh af dnébdse syketadad€. soTheisupe&omt ant was

di scarded an Ib%t gd ce |§mM’E‘rﬁ£grfe%5.’Lkh$rP%'8Q‘EQté” pr@.ﬁ@lﬂj AeXtraction
buffer. (20Mv |s Tr| s he yeast, ceI I's were then centrifuged as
described previ-adl P (+) Fe@ § GBI DSGIED £Br 2f WRREF PFEEESsPRE. 15

Candi da cel l's tVM%r @hraugteUbedamm@@Iﬁe;cdmdbﬁ nbelimiss eimfedrddsnonirhie(r)
(V\AB Sw. 1 %)zerl 6|cMa8l6:l1\09t Wat:?‘a Cc?& n%lﬁegsughél cggY/(%zgseJ An %fsg{ﬂgxghon vvas

obt ai ned. ce tracts were ed an Spensed
into 50m centPiGAr e PEEbRST e xés@t r“éﬂ:rpéfo\Foéllé cehtregigEt @i (§h‘312h at 8,
517 x g and 4Gui=@tREQCHPi pRbeeimsH WH1@téehl was performed using the

Bio-Rad® (Bradford) microassay procedure.
Eluate fractions containing enolase activity were
15 selected and dialysed for 12h at 25°C in hpH.,O. The
dialysed fractions were recovered and filtered through a
0.20um gyringe filter. The filtrate was concentrated ten-
fold by evaporation under vacuum for 5h. The concentrated
samples were dialysed with binding buffer ‘A’ (10mM sodium
20 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® Biologic system. Bound
25 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
30 48kDa 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
35 conducted as follows: the precipitated insoluble cell
walls were collected following centrifugation as described

above. The cell walls were washed with hpH,O0 then



wal I s. The supernatants containing the soluble cytoplasmc antigen
fraction were recovered and passed through a 0.45. mfilter nenbrane. The
filtrates were then extracted with an equal 25 volune of chilled

chl oroform Followi ng centrifugation at 4C for 15mn at 1,036 x g the
upper aqueous phase was aspirated and transferred to a dialysis tube. The
sol uble cytoplasmc protein fractions we3e-di alysed in colum binding
buffer (20mM Tris/HC1, pH 7.4, 0.SM Nad, 1mM 30 MnhCl2. 4H20, 1nM CaCl2) for

12h in prepar aéci)leedf&Id f,ﬁl&@ﬂ@k@%@@wonEtteescaloteb&gmcyt@m@sgnép apld gen
fracti on was Ege%ﬁg contamnatlnrgq le cell wal|l nmannoprotein by
Con A- Sephar osE°&St tg’@e&pﬁfzmesrh%rdf J;L S38UPHTBRF AR ¥Rl gen
fraction was fléngmedlthdgughThid. ddsnred langr reémdmabfscbhdﬂda al ysed extract
was applied oMb 2GRl Aapeplah 458 GAMARA 2:BrXche. S LMy aqui |i brated in

- 21 binding er at a e unb oun flowthrough

fraction (Ron-RISRGEEFISFed ProtERFRY \E&Sl HBFFeE?éHet B FRBEhnopr ot ei ns
wer e el ut ed wirdsuipehd anﬁEDrh\ﬂP}ﬁEBép]Q&ledbuflﬁebl pH7 g drHfLminghing syep was

5 perforred bf gfe e Rgxbe (4 AN L6l gansbhe golumacheloge stor age.

The sol uble c opI asm c an racti on was OVEr ni ght agai nst
20mM Tris. O, ssHpb4lipg tb%tﬁlﬁh@lt evdfl epsigannt i t'ijh%fSE}j‘FRitQalmsl fhssl uti on

was 10 perforr&@xtwmgeaheoﬁls}nﬂ?@@(tr)s ()Bbaﬁlfaﬂrﬁlﬂd”tllﬂ‘é %5151@&& wREOEREHr € in
accor danc WI H} t he nuf acturers ms%r uctions. |on of

vt opl aomid artEGaRaHxt At SRR elahy St BT A Buh PR gure 1
t here was a nm:rmber apfl mefentrifigyesy dﬁellln ban&iso@%smrved \iihech varyed in

size from appi@fernatant containing the solubilised cell wall antigen
was then dialysed in hpH,O 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 kDa
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.

25
EXAMPLE 2 ENZYME LINKED IMMUNOSORBENT ASSAYS (ELISAS)

A gerum 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



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 nunber of Coonassie blue staining bands in the 20

original crude lysate prior to organic extraction and Con

A- Sephar ose

chromat ography. Purification of the enolase antigen was conducted in the
same fashion as the sol uble Candi da cytopkasmc antigen except that it was
not subjected to Con 25 A-Sepharose chromatography. Instead, follow ng

dialysis and didnd @kiiRgeb8r @4 e a0 H%%@lwul ng@rf_hl tmst(ﬁﬂlaulame
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The recover ed % S{HI onat & NS were anal yse
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The productl on of

Poie i

Tris-HCL pH 7systémim¢aru@|1haa;m aereaserednObMEBLASA usipy trays

D( +) 2- phosphoebayg&rw&@cer@ dahdB daUayt 3pLawetd enrndiednhe ehangeoeéin
absor bance recorded at _im ,.n intervals. The ., 10 Sapse%eftle%mgggavﬁéy was

defined as théOEBﬁK}Er%fl PG A Peps preparation

commercial assay (BioRad) with BSA as a standard. A

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 2ug/ml.
(Greiner

A 96 well C8 strip microtitre plate

GmbH, Germany), was coated with either Candida cell wall

antigen, cytoplasmic antigen, or purified enolase antigen
as prepared in Example 1. 50pl 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 12h at 4°C then equilibrated 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 blocking 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.



PGA to PEP per mn per ng protein. An estimate of the quantity of protein
in solution was perforned using the Bio-Rad(r) (Bradford) m croassay
procedure. Eluate fractions containing enolase activity were 15 selected
and dialysed for 12h at 25C in hpH2O. The dialysed fractions were
recovered and filtered through a 0.20m syringe filter. The filtrate was
concentrated ten- fold by evaporati on un@d -vacuum for 5h. The concentrated
sanpl es were dialysed with binding buffer. A (10mM sodi um 20 acetate, pH
4, 72)/i (r)rrreﬂi at efkyocpﬁirﬁy‘ stcglu@p@hi «at ik@ét:atxﬂ:ai a?hialtmacba?&rs]otaqtbd\m(zea.
HR10/ 10 chro oqr col.um C i th .| Ayl _sy. o) tion
exchanger (Pﬂgélnag:ce%g%f ,lnﬂﬁﬁggﬁga?gg%a\gfe?n)t_ 82t %Snggigzﬁa%%%%cﬁ% oerfgt ogr aphy
was perfor neduigichdorhe BegonRadimg . Bifdl ddiie sysgenplBrmde® wridhern
]Erla(li/lt :\Iggs wer ?%&H@r\%eﬁi&%ﬁzh e SP::&EEIbthiﬁcﬂ @t%t%bée_.grﬁlﬁtﬁfﬁ wf geuffer "B

: i_n fe p . 7)., Fractjans contalnhing enolase activity were
dent | 11 edShy SIS SRFShEIAGEREYFech 8 SPPDBH BUOVA A I PES SFows. o
si ngl e Coonassi ellstié chénddofonBi 3k Ba téoer sspbadi ofy ¢l idee gedpect ed si ze
of the enol ase AUJGENsalAELL IESY IddiCat @R 9hoilg; 48k A98Rags1{ e

gl ycolytic enzyne enol ase was confirned by an enol ase activity assay.
Purification & eA&ldePprsharrnaniadErswyes 38egdntiect He PBEeds Lt he

preci pitated isngohttbbiertebh mivetd-svalar e ragkl ecbeted adladangetensenfagat i on
as described . ve. Th A she it : t -, 23

col | ect edggy cl%lr%t%r ?lfaﬁgé ?%ﬁé%ta%%ﬁ%‘%hﬁh?gggfg\%p&em%a}??%%gpggggatt hr ee

ti mes or untiknghdabgpér@at antatfes wege poAged *F obidy Unthlsredsired any

residual sol ubhekee¥t 8phesimhingiiliages waser efaVeElbf{taA the atblibntwal | 5

preparation. Ig%pggg Sgecgé%oggﬂgpegghggt was then

Human test sera diluted 1/100 in blocking

15 solution was dispensed into wells in 50ul 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 antibody
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 5min. 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 liquid substrate
solution was dispensed into each well and developed at 25°C

35 for 10min. The reaction was terminated with the addition
of 100pl of 1M phosphoric acid or 1M H,S50,. The absorbance

values for each well were measured at 450nm, reference



resuspend in 10mM Phosphate buffer pH7.4 containing 1%v/v (3-M and

i ncubated for 30mn at 37C in a shaker to solubilise the cell wall
antigens. The sanple was then centrifuged for 5mn at 8,000 rpm and the
pell et was then 10 discarded. The supernatant was transferred into a fresh
tube and recentrifuged (5mn at 8,000 rpm. The supernatant containing the
solubilised cell. wall antigen was then a8 al ysed in hpH20 for 48h at 4C
(four changes of water), or until no odour was detected. Following 1.5

di alysis the sgrphf Wash GEMrE hHESHat&d 681 dddBSaa@h) at 8,000 rpmto
remove any residual particular matter. Foll ow n&cl arification the cell

wal | antigen preparati offds IARERSRE T hyaEDBErpRERed e teRbGatg and
Coonassi e bl uetlst anared vgdluel sfpabserttat-d was gsed . 3. The sdteadesnear of

stain is seen ' in.siz .Q-Agﬁaa 2 .4 Th i.Screte
protei n bands %ﬁé?ﬁ&ll@s %f §%%§]ﬁ%%rcglt el nsn% q\%gggbg?f?ér 2%%%?29%%“%5’ nunmber

of mannosé® grufEtdGdss véthneapdiaiinipsddoresyrre #pplyssdar i &by of

mol ecul ar wei gtifrsst 2roEXAVBLE Ba ENGIVE WiltNKED s MvERNCGRORBINE sASSAYS ( ELI SAS)
A serum panel .l ected, from 1998 to 2 fr varj ous .patients with
Candi da i nfect ng%gﬁgéc;t’l \g/}ée %%%?I%dg%;g n?’?‘% ?rggﬁafdn?: Sl\l%er(grg%?ai ned
fromthe Red 30d0tdes tBILs6dIBik, hapbiiH voxasinal | eartidlidesi sodvVdiChed from

heal t hy mal es HiRddh@ahk9st Ba 2RcdiRAFo190E r@mOMRleSe{R i1 tof h8M/RaLi ents
with recurrent. vul vo vaglﬂal candltdl asi s, gwg) wer e obt aln;&'eeg f Og‘l Ki ng
Edward NedBri &°SHIERHPal VIC PEFTH SAdET APE. O5ePAVHE1oB)” ﬁf’%s i 8ht s

with oral. 35svhedidiasi sCaeddabirdiessdohr warel uskpash a apngmdlt heThMA
Dental School «,RebER, aRYSEER A <c§ﬁgoa2=g 0739) fa®MnddLNta1(8=28) Mkt h

system ¢ candi di asi,s were obtai ned - :
negative control sera. From these data the cytoplasmic

antigen ELISA had a sensitivity of 89% and a specificity

15 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
sensitivity 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. Again the



fromPrincess Margaret Hospital, Perth, Australia and Prince of Wiles
Hospital, Sydney, Australia. In the case of patients wth oral and vagi nal
Candi da infection, confirmati on of infection was nade by 5 physical

exam nation and by culture of Candi da organisns fromthe rel evant body
site. In the case of patients with system c infection, confirmation of

i nfection was through positive blood culd7ure or biopsy. In all cases the
i mune status of the patient was unknown. 1.0 Sera frompatients with

ei ther superfigbhsdrbapice S¥ILeNbE eactdi £hmAas s:a\seaevsaéaengedt}m/ ELI SA usi ng

trays coated h.t .he Cand to S ti en The i ¢ont ent of
each antigen p\rlﬁéstpoarbanlcg i %gﬁe?%? n?%%deE%U§@ 69¢ T r%}'?% Cg_segzi)? f‘ﬁl oRad)

W th BSA as a &tt@mpalyd reApense sef j dae cﬂ‘erlf_;‘LlfS}!?g1 @étéelp‘éﬁ‘mt?ﬁad to determne
the opti mal CARdrFd cGancenhadbi o d QJase@chhgnt tggf‘e(&@&ﬁué’tokh%h@\é@l The

opti mal . ating._concentration bein ave _fthe test

di scrim na i orf’ \%&ﬁgﬁn@g???%t%ﬁﬁ (}z} s géagl §gm%%nt(}P%l %rf‘u For each
antigen the optalmemn. 20Tbeaant1g>cnximamuqtatwlom WastUQt@mmplnﬂIdz to be 29/mM. A
96 well C8 st rdﬁo?l%%ﬁ\&%:té P% ﬁsx(e?a‘?:'a@g[an FIBH o S MR g £atgd with

ei t her Candi da’ce yt opl asm ¢ antigen, or ur| fi.ed enol ase
antigen as pr@p&red- 5ntER%?rptflée CutsGELdf alD epREFATE s‘ﬁ}%tain(‘iﬁ BfY 25 t he
antigen was ditigtredtbntheaéndigadufdrrriged. ﬂzh/bl\laeb{mBronoréqL&ls);oanHaad@led to

i ndi vi dua at I,n ];%h

equi li br a#ed t(l?%a |en?’L‘ eﬁq%\%ﬁtﬂe %%??E?gé%ﬁl tin %t ggf‘b?de% to

anmbi ent  t enpé&dsrar €O ébﬁtmf@rékﬂlutca@ﬁlﬂésaﬂ‘éé%?ﬁ%d(wpt ﬁémﬁFa@@d% t apped

dried. Platesenelasenvand e&hé)rserman:yt evethé Osuskif itiaAl tlelrfaatwlel y excess
Coat) 19,20L U | @ Ny 28pLLAL S BUME, 20k eTRLAEL Bl gt bV ech
in the six patients 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



wash the plate at this stage. 35 A volune of 300l of blocking solution (PBS
pH 7.3, 2% (wv) BSA (ICN, Australia), 0.01% (wv) Tween 20), was applied
to each well and incubated at 25C for 90m .n. - 25 Bl ocking solution was
decanted and the plate tapped dried. Plates were inverted on paper towel
to drain and tapped dried for a second tine. At this stage plates were
either used imediately, or dried for -sk8rage. Plates to be 5 dried were
pl aced inverted in a seal abl e container such as a plastic food contai ner
with a nunber Q{cls;éds@eq%kdeées'ﬂ@@rabﬁa%@ebs tpe 48H: ddhendnmiebusi on of
approxi mately desi ccant sach 8equate for .the drying of

6 coated ELI Sﬁ‘fﬁ%rlg‘ev\ébfa EREYROD I S é?tgZa ferd VRIS §3Fnfo

heat - seal ed paokei®swiithvalsé nih et aless @(fameasacheg tlnpdtaleaitl ed. Pl at es
were stored at, g n%agte' ko QﬂHif%al Fa%g%t SnB0Ph AL L NG, P ALLELYEE §a1

equi librated t'o I ent ure fore opening. Human test sera
di | ut ed 1/ 00 RYEPSBEEERI A E’Se SRA&HT SN wéé‘oapg’ﬁeﬂ‘é‘é%‘tialﬁeo Afelh€ in 50l
aliquot's and cytﬂa@&béfm@d aht SJén fpepd@atibn Thetlpdt natey rathbbody sol ution

was aspirated IIs wer e Si n, P | at es
were inverted dgn 6“% ‘fovx%]fs acnedecqﬁel gééébg{?ol%lra "Es%T T’% mng lTr%é g ates
were then tappiél@ndptbﬁr 2ea il ardleuprogedures| (eF - apqmag@r a’dﬁibhtb@‘ﬁ o dase

anti-human | g@cggejugat g1 di lised Kup@aP00 in bl ocking sol ution was

di spensed %o each wel | . Secondary anti body solution was incubated at 37C
for 30m n-"The secondary antibody solution was aspirated and wells were

washed six 25EKAMBEE| B PBS- Tig@iiCAQ. EPRREUATIQR N HRARICEed on paper towel.

to drain for 10m .n andcltlbﬁr&atlaans@ugﬂ&si off 1Lt ripRECahIYSLL aban paper

towel for a se ondtlrre and odralnfor 5min. Pl r hen
t apped dri ed. kct descrlbeéiln Exampi and 2 wasnhn ertagégslgwéfét €

Department of Parasitology and Medical Mycology at the
15 University of Grenoble Faculty of Medicine, Grenoble,

France using stored sera.

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

20 Dbefore, 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 serology 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 1998 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.



Particul ar care was enployed to ensure that all traces of 30 secondary

conj ugate solution was renoved as residual conjugate was established as
the major factor responsible for disparity of results (Dynatech
Laboratories .Inc, USA). A volune of 100l of TMB liquid substrate solution
was di spensed into each well and devel oped at 25C 35 for 10m n. The
reaction was termnated with the addi.tipgn. of 1001il of 1M phosphoric acid
or 1M H2SO4. The absorbance values for each well were neasured at 450nm
reference - 26 620nmwi th a MX aut gpgted,pl ate reader. Each inmmnoassay
was perfornmed in triplicate and the nmean val ue of absorbance was used. The
absorbances are shown as a Scatter diagramin Figure 4. Three groups 5 of
patients w tappanditie rRECH i QRSIOMN eEanrahyseden The THHE ISENGHOERUNE! €
patients with system c candidiasis (System cs), the second group had oral

candi di asi s {O-al)—and the third-grogp—had—vul-vovag-nal—eandi-di-asis(\WC) .
Bl ood bank sera (Contrdl) flrom B8§%jin IhegﬁgjﬁQMQSmye ok-[age drolup, | who
were at | ow risks Obachay bagh |eRaupdes eefREE Y| we ubc PP Cllmisandi dee ijnkess | on
were used ap #®ont rdl . %espe‘f:iaﬂctpgfvfif“arb&@r ante, (|OD450 [=efreZaye gt Heenean
val ue of thg negdative |cont|rol saﬂameFron1theéﬂodéfﬁﬂ¥ﬂe cytdplasm c
anti gen ELIBA Nad @, SenstTvETy Tof [ 89% agf @ speci T [Gity Lo gf 95% [Thifs is
hi gher thanjthat rleparted flor "othgr |Candi da serql ogical testis, (Za]ler et
al ., 1991. P. Qi N g MICLO Y9 I86Q- 18§ 4)ks |10, furither ijncreage thg
sensitivityl of thg Candida ELI BA ppullt pbpbe lang i gens werle used. These were
the 20 cel| wall,[ ¢t opla3nt¢ and;ngdtyVvg 6noj ase (desdri.bed abgve). |The
use of nultjiple antgensei Ncreased,the, ,sensitkvijty of {thg,Candi da ELI SA
It al so provided COE c7 +29 0.632 1.4 + -

COH Cc8 Cc.g ~-14 0.597 1.3 + -

COH CS +9 0.661 1.4 + -

COH C10 +65 0.391 0.9 - ~

coMm C11 Cc.g +1 1.806 3.9 +++ + 4+ +4

COM Cl2 +19 1.862 4.0 +4++ ++ ++ +++

CON C13 C.g -27 0.732 1.6 + - +

CON Cla +1 0.5 1.1 (+) - ++

CON C15 +8 0.367 0.8 - - ++

DA SI C17 C.a +2 1.805 3.8 +++ + +4++ ++

DA SI Ccl8 +70 1.277 2.8 ++ ++ ++ (+)

FER c19 C.a ~-35 0.693 1.5 + -

FER c20 +2 0.368 0.8 - - -

FER C21 +16 0.22% 0.5 - =

FON c22 C.a ~46 0.51 1.1 (+) -

FON c23 +3 1.899 4.1 +++ +++

FON c24 +27 1.854 4.0 +++ +++

HAM c25 C.a +1 1.083 2.4 ++ + + +

HAM C26 +31 1.168 2.5 ++ + ++ (+)

HEN c27 C.t +2 0.324 a.7 -

HEN c28 +7 0.646 1.4 + -

HEN C29 +40 0.432 0.9 - -

KHA C30 C.a -13 0.332 0.7 - -

KHA C31 +2 1.553 3.4 +4+ +

KHA C32 +27 1.393 3.0 +4+4 +

LON C33 C.a -2 0.341 0.7 - -

LON C34 +6 0.447 1.0 (+) -

LON C35 +61 0.35 0.8 - -

MAN C36 C.a -28 0.505 1.1 (+) -

MAN C37 +5 0.288 0.6 - -

MAN €38 +72 0.199 0.4 - -

c.t &
NI C383 C.k +3 0.223 0.5 - -
NI C40 +9 0.368 0.8 - ++ + +




greater discrimnation between superficial and systemc 25 infection. Six
negative control sera (serum obtained from healthy males in the 19 to 25
year age group) were used in ELISAs with mcrotitre tray wells
individually coated with the three Candida antigens. For each serumthe
antibody titre to each of the three antigens was bel ow that of the 30
cut-off line (Figure 5). This line 88 +he cut off value assigned based on
a conparison of the average antibody titres of sera fromcontrol patients

versus those off candidijasis patpgnts. Thelivabye plgtted gn the y-axis of
. . e y .
the graphej.s.t M8 £al 109 dihe LR jobficat B RAfeendid i fRIE35 [ nt g he
absor bances:ob {heot ¢sto JeediencoSent PHLAI ned flr 8§D |pakiredptascen/iskienie
superficjial candidjasis was|{keén react ed’%Y] the-d&bl SA™ Again {he - |27
absor banee e—ofreach—Ssermwas d%? et—byrthe—absorbance—pf—th
cut-of f |(Figure BY. | The cﬁéracf%risfg% ant ] bgdy "regpofise|of“t hé |serla from
patients with et F—e‘“ﬂidia%is "‘aAHiqﬁ ttre—agarhst —thecel | 5
wal | antfigen p e? ratton 1.6 tH 2 fi the ¢ut-off valfie). [he antibody
Sy REIL L Cay L, 5L o o 0.831 ) 4.8 1. 4 L ke k7 oL Aci
reactivijty to tne \.,Jnty 2t .,_ngJ}JI af|||4b algtlg.ll epar-attoi—wa Fuo.tlve in
F . . . 4+ .
nmost cages (1[/t®"1]5%inES [hé& cgt2dFf). ’rh ¢orttast the|antipody |[titre
_RAM . [ C46 +23 1018 1) 2.4 T s T DD R v
to t he dnol asefafnt+gehi—was—b —tTo—frat—o +o—the—cut=0ff1 There
; ol ot i - NOL J%A.\ 20 e o 0,611 ). 1,3 ti v 2 N . IR | FR
i s a corretatiprbety T e antipoay—— Tttt e o thneiritrerfar—catig o
antigeng (cytoplmasn exianthtcepoldse)o.and|t hes severity of the supernfigia
|nfectlcqmmggptqmpotwghaul_.N§Q$§ ef .t e, severity of thejinfection; in the
Si X pap|%gu§mg 3Ly SEfL,WAS, [T0F KIown, = T5GI X pera taken from pati S with
system ¢ candfdiasis (confikfedhpy pos{tive prood ¢ulturg) were| anal ysed
by EL| SArhaTlgee | S8Rt B4 £ -Priesant o8 Fidwrel Z - 1 h the Lase lof lthe
. . X . lar.oncal/_\ J
patient $caMatidda Bed EMbe candi[diasi's the | 2.3 -
but have CAP D26 info. |No info.{ 0.658 1.4 + -
negative CAR D27 C.a {trachea| 0.933 2.0 ++ +
Candida CHE D28 c.t urine 1.376 3.0 ++4 -
urine/ fa
serology FER D29 C.a eces 0.363 0.8 - -
urine/fa
GIN D30 C.g eces 0.663 1.4 +
thorax
PER D31 C.a drain 0.378 0.8 - -
BEN D32 |C. spp| urine 0.469 1.0 -
Hospital BON D33 - 0.44 1.0 - -
patients CIA D34 C.a urine 0.92 2.0 +4+ ++
DAVID
that are CAR D35 - 0.651 1.4 + -
non-
colonised| PEL D36 - 0.752 1.6 + -
and have DI M D37 - 0.485 1.1 (+)
negative FEU D38 - 0.633 1.4 + -
thorax
Candida FOG D39 C.a drain 1.095 2.4 ++ +
serology MOR D40 0.38 0.8 - -
GO D41 0.677 1.5 + -




anti body response to the cell. wall antigen preparation was 20 positive
(1.5 to 2 tinmes the cut-off value). Also, the antibody titres to the

i nternal Candi da antigens (cytoplasm c and enol ase) were al so positive
(1.5 to 2.5 tinmes cut-off value). 25 CONCLUSI ONS The Candi da nmannan
depleted cytoplasm c antigen preparation disclosed herein can be used to
identify patients with Candida infe@ions. The sensitivity and
specificity using an ELISAwith mcrot.itre trays coated 30 with this
antigen is greater than that obtained by other Candida di agnostic tests.
Further, the ELI SA assay format |paeH sql osed [hgrieint), | ﬁ_cgggéingr
nore robugt and npre rjapi d hér:lfa@iém’ﬁ"dﬂ éPlFﬁgf}E ehglaval
di agnost i qratissasFee THE é{ﬂ’"&éﬁ fQf:5airaal s H% fhe € |35coplvimery
quantifiable. This]enablesjthe (glat'lei ent 1o |be: 4tﬁrbr bleQdz©d QMver
time and ¢hanges—jn t e--t-J-t—L& £ tHe anti o't esponse-teo
antigens necorded. | PHe 3¢ h¢-tape pripnd 1w [ g ?mritbif over
anti body titre to [Candi|da mtigeagtihas a prognostic value i
measuri ng |t kerisal | D4} espbnserotin | ahBisf ingal  dr ugs 2 i
survival % prespect s.0f Lhe pat RRY ™l Angdher Lagdvant age |of,,t
antigen preparation is|that #he net hgpd deyeloped to producd the [anfigen is

si mpl er and*RorE riafPd HhaHio Foinfay ot-F8bl e 2t ocediires—(fog-|-conpare-wit h
that of Zoloh&lse®t| @bu ,| nld Qﬂnfo Shpid.] 1EXAVBLE| 3 CLI NI CAL [EVALUATIJON|I N
FRANCE d inical eval zl;(l;atl gn ofe tpe tfr pol gq&an i.gen test |kit gs descrilbed in
a o in . L+ - . —
Exanples 1 é”ﬁd‘ i S erreret ¢ 'mdu!!h/t%r re——Dbepar-trent—of—Parastit-otogy—and
Medi cal Mycodsogye dt BEhe@pes | c. t | achea 1.123 2.4 -+ b
No
Candida GEN D49 | info. |No info.] 1.426 3.1 ++ 4k
No
serology GEN D50 | info. [No info.| 1.489 3.2 +++ ++++
No
LEC D51 | info. [No info.| 1.668 3.6 +4+ +Etbd
No
LECr | D52 | info. |[No info. 1.62 3.5 +++ +dt
Legend:
5
Candida Culture Sp. Applicant Ab IFI IEP Pasteur IEP FSK Ag-emie
C.a = C. albicans <10 = - <20 = - 1 arc = + 1 arc = + 1/2 dil = +
1/4 dil =
C.g = C. glabrata 10-20 = + 20 = + 2 arc = ++ 2 axc = ++ ++
C.k = C. kefir 20-30 = ++ 40 = ++ 3 arc = +++ 3 arc = +++
4 arc =
C.p = C. parapsilosis 30-40 = +++ B0 = +++ 4 arc = ++++ bt
C.t = C. tropicalis 160 = ++++

320 = 44+t



15 University of Grenoble Faculty of Medicine, Genoble, France using
stored sera. Sera fromtwo groups of patients were anal ysed: those that
were bl ood culture positive and those that were blood culture negative.
When possible, sera were taken 20 before, at the tinme of and after the
first day of positive blood culture to be tested. The blood culture
negative group was divided into 3 subgrdfs: Patients that were col onised
wi th Candi da and were serol ogy positive, patients that were colonised with
Candi da and wedke 2 I gaodynnegeho viead asek patakent befbat weren ndie edyoni sed
wi t h Candi da : Lve. il re i pe : tients
nospi tal i sed bot vieon - 85aPaaar SH00 e Trere g Paed Rl e M e
Appl i cant  antiYeRPoEdStVE) waSSBEE f or TR £EWAdieAgWE BRERBRST esexolpsy 30
cut-of f cali briatsars seed pastedt Riaech byrqgeolicngusesa 1ak§@tiéﬁt_fywé&4eeshi n
19 to 25 age qr .Who, had, no. hi st o f ndi da_Lnfections. Table 1 shows
that the Agpl i%co%#!t% 'lyr%t F&egh?elsrfm\l/\%%gyuﬁ%selst%\?gei gI}igI ot rogﬁo%YQEﬁftti'ents who
had a positivérld bud o885 efll these waPasiTABEFusin@PLh</ ANPIIRIAPILE ANTI GEN

A Sexol 00y PatL e ParLont ot (on Cant Ay oo be bt Cont ey ur ¢
g sexol ogy ien ient Serum Candida relative Applica s

Triple Agi mm%(?ﬂﬁﬂlcflﬁ PEP I GHup OO Fﬁggfiéﬁ?egyfﬁp i rﬁqlTl"lfptheABs Ag
of f Score (0. 4dtdeeseehbet Rasttead deBi tewieeby FIEP +Rast{dux,6)IBPUEFSHf &)y cul ture

ratio Ca@gid%EL@mﬁylsggofggﬁJﬁé%E% watl 31s3 ﬁﬁgiéf'elﬂﬂ 5% Xﬁp%ié;gtB'B

+++ ++ +++ +++
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.

Six of 11 patients that were know to be
colonised, but had negative serology 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 8 out

25 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.



BRIGC3 Ca-20.3850.8- BRRGC4 +10 0.325 0.7 COECS C't -13 0.406 0.9
- - CCEC6 +1 0.734 1.6 + +++ COE C7 +29 0.632 1.4 + COH C8 C. g -14 0.597
1.3 +- COHC +9 0.661 1,4 + - COH C10 +65 0.391 0.9 COM Cll C. g +1.
1.806 3..9 +++ + +++ ++ COM Cl1l2 +19 1.862 4.0 +++ ++ ++ +++ CON C13 C..g
-27 0.732 1.6 + - + CONCl4 +1 0.15 1.1 (+) - ++ CONCs +8 0.367 0.8 - -
++ DA SI Cl17 C.a +2 1.805 3.9 +++ + ++++33+- DA SI C18 +70 1.277 2.8 ++ ++
++ (+) FER C19 C..a -35 0.693 1.5 + FER C20 +2 0"368 0.8 - - FER C21 +16
0.229 0.5 - - FONC22 C a -46 0.51 1.1 (+) - FON C23 +3 1.899 4..1 +++ +++
FON C24 +27 1.854 4.0 +++ +++ HAMC25 C. a +1 1..083 2.4 ++ + + + HAM C26
+31 1.168 2.5 ++ + ++ (+) HEN C7 C.t +2 0.324 0.7 - HEN C28 +7 0.646 1.4
+ - HEN C29 +40 0.432 0.9 _ - KHA C30 GABRR.E 23 0.332 0.7 - - KHA C31 +2
1.553 3.4 5++ + KHA C32 +27 1.393 3.0 +++ + LONC33 C a -2 0.341 0.7 - -

LON C34 +6 0./44%Feqory) (+) - LON C35 +6Mexn35 (J. 895%KNnE38erte a(-' 28 0. 505
1.1 (+) - (Onits) 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 + positive| 27.27%9 23.12 - 31.43
serology
a.p=0.71
b.p = 0.58

c &d. p <0.01



MAN C37 +5 0.288 0..6 - - MAN C38 +72 0.199 0.4 Ct & N C39 ¢ .k +3 0.223
0.5 - N C40 +9 0.368 0.8 - ++ + + 5 - 30 Date of pplicant pplicant
serum Triple Ag Serol ogy Patient Patient Serum Candida relative Applicant
Abs/ Cut Triple Aginmmunoflu IEP IEP Ag- Goup IDID species to first Triple
Ag of f Score orescence Pasteur FSK eme +ve (0.46) (0..46 IFl culture
ratio cut-off) PAS C41 C.a 45 0.865 1.9 84 ~++ + PASe C42 +32 1.2'79 2.8
++ + ++ ++ + PIL C43 C..p -2 0.495 1..1 (+) PIL C44 +51 0.831 1.8 + + RAM
CAS C .t +5 1. 7418 eanttdeni RAVRCA6nt2 3vilc H Ipb A tA vet btooliFuBadre b 0. 611

1.3 + +++ No 9%1;2%; i 7f.0 fOpefy 7 ital FRE D22
i nfo. No info. t(rg] mﬁgﬁ gﬁts %\Ié‘%@&éaa&rtllr?sggk‘g%?é%g outh/ f a
that are BER DPteShtede hy Applicent 2pnkgy tesdl omisséd - BOM(BR5RT.a fae 1. 046
2.3 ++ ++ butzﬁaafﬁ SGAP P26 Ugm M@elnidaape(hd@@& Lathptes Negadi va-HeAR D27

C. a trache 933 2.0 ++ * %llﬂ 1§etm1lér' ngul ang 3nO +++
urine/fa 3ero‘f PER Bpdlc gt‘é%‘:é% %§33r61 group
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 wag negative for Candida
serology.

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.



rine/fa G N D30 C. eces 0.663 1.4 + - thorax PER D31 C.a drain 0.378 0.8 -

- BEND32 C. s pp urine 0.469 1.0 - - Hospital BON D33 - 0.44 1.0 - -
patients CIA D34 C.a urine 0.92 2.0 ++ ++ DAVID that are CAR D35 - 0.651
1.4 + non colonised PEL D36 - 0.752 1.6 + - and have DI M D37 - 0.489 1.1
(+) negative FEU D38 - 0.633 1.4 + _ thorax Candida FOG D39 C a drain
1.095 2.4 ++ + serology MOR D40 0.38 0o &> ~ GO D41 0.677 1.5 + 31 Date
of Applicant serum Triple Ag Applicant Sexol ogy Applicant Triple Ag

Pati ent Serum IESAMRIdA 4r el at | COINDSAL GeNALUAT TGP IAYSPRaNi ent Group ID ID

speci es to first Abs Tripkenfg,Pfd) S60A 'eQ?E'i'&‘aftl oﬁa§ge%af%c%@t%.ke¥le

(0.46) (0O 46 orescen _culture ratio cut- Sp urine
1. 177 2.6 ++ +0 EXfPde,3 Wapt Fendidiid a’HY EQfB@:?OGSt Gghb%fkrﬂio 375 3.0 +++

+++  ri ne( no  Qairidenat, SMBQEPEE4 g Ao 1hr@36 MbrdghesF+PhiNo drdtatioasee BUI D45
info. No '@fO'Péhf%%§ %hﬂ,+5e5§ftment of Immunology, Microbiology and
Parasitology at the Faculty of Medicine, University of

Pais 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). Also a group of fresh sera were prospectively
tested from 5 patients, two with positive Candida blood

cultures and 3 without (Table 5).



No colonised COL D46 info. No info. 1.062 2.3 ++ +++ No and have DAG D47
info. No info. 0.705 1.5 + C a & outh/tr positive BE D48 C. t aches 1.123
2.4 ++ +++ No Candida GEN D49 info. No info. 1.426 3.1. +++ ++++ No
serology GEN D50 info. No info. 1.489 3.2 +++ ++++ No LEC D51 info. No
info. 1.668 3.6 +++ +++++ No LECr D52 info. No info. 1.62 3.5 +++ +++++
Legend: 5 Candida Culture Sp. Applicant- As |+l | EP Pasteur |IEP FSK Ag-em e

Ca=0C albicans <10 = - <20 =- 1 arc =+ 1 arc =+ 1/2 dil =+ 1/4 dil
= C.g =C glabrata 10-20 = + 20 = + 2 Bdlle3++ 2 arc = ++ ++ C k = C
kefir 20-30 = 4+ 40 = ++ 3 arc = +++ 3 arc = +++ 4 arc = Cp = C

parapsilosis 30-40 = +++ 80 = +++ 4 arc = ++++ ++++ Ct = C tropicalis
1.60 = ++++ 320 = +++++ - 32rat@Entt hethl Pospaitve embsl wheurhad sera taken before

PPN = VoV S I S TR V]

or on the day —ef—thegH+strpesttirvebtopt——ecuttpre—8gaye—a—positive (or
| ow positive) iresul ts| Wien conpared with other serology [tests used py the
French group 12 oty @f rrifleppatentagrraeyies [5sposint | Vepaddysht hecandida species
i mrunof I uor es¢encd (R|FI Poserolfgy [t e¥t . | APti-Bup &Hé-DBf | heseuisazs pokitive
usi ng the Appllicaht $lantigeh test| One fatient has al so positive by fhe

1.01 {-21 + + + ++++ + C. albicans

1.01(-11 + ++++ ++

1.01 0 + + + ++++ ++

1.01 7 + ++ ++ ot +++

1.01 4 13 +++ + ++ e+ +++

1.11 ¢ -1 +++ ++ +++ EE T +4 C. glabrata

1.11 8 +++ ++ +++ ++++ +++

1.11 121 +++ + + +++ +++

1.11 4 29 +++ + 4+ ++++ ++++ Exitus d45

1.17 }-11 +++ +b +++ ++++ - C. albicans

1.17 | -4 +++ + +4+ +++ +

1.17 0 +++ + ++4 +++ +

1.17 3 + + + +4++ +

1.17 | 5 + + + 44 + Exitus d15

1.18 ] -6 ++ (+) + e - C. parapsilosis

1.18 2 ++ + + +4 -~

1.18 6 + +4+ +++ +++ -

1.18 | 13 +4++ - + Exitus di3

1.19} -3 - - - - C. albicans

1.1 0 - + - -

1.19 - + - -

1.19¢ 7 + + - ++ - Exitus 47

1.22 |-11 + + + + + C. albicans

1.22 ) -7 + + - + +

1.22 + + ++ +

1.22 2 + + + + +

1.22 | 7 + + + Discharge 47

1.25] -2 - + - ++ - C. albicans

1.25 + - + 4+ -

1.25 + - - ++ -

1.25 ] 14 + {+) - ++ -

1.25 1 26 + - ++

1.26 | -9 - + (+) ++ - C. parapsilosis

1.26 | -5 + + + ++4 -

1.26 0 + + + +++ -

1.26 + 44 + 444 -

1.26 | 16 + + + +4 -




Appl i cant antigen test, but, negative by IFI. All. of the 5 patients that
tested positive by IEP Pasteur, IEP FSK or 10 Ag-em e serology tests were
al so positive by the Applicant antigen test. It is possible that sone of
the patients that were negative by both the Applicant and the IFl test may
have had a transient candidem a due to central line 1.5 contam nations. SiXx
of 11 patients that were know to be col &% sed, but had negative serol ogy
were positive by the Applicant antigen test. Two of the positive patients
were also positive by IFI. & the 10 nopn-colonjsed hospjtal 20 patients
with negative|sergl ogy six re positivel by the| Appli caht anti gen test,
two of these [)OSISIQ& ’ﬂql‘:ie rﬁ&elnw lglgté|1§0 Q§§ht VgpaQYshl F Canésildla s@!erﬂgs L
patients that vvertian gol afi spd agat | entis W taheipes| t mme-@er pl ogyutese ppsitive
by the Applicant “gntilgen test. These datja conpafed to 8 put 25 of 9
pati ents that gsitivel by IEl. The lonly—LF .negat: re-sapple—was a | ow
positive by thé3Agptijcant, ahti gen fest| The stati®tica 5n§¥?}§‘i”’§ of these
data is preseht’8d *n Fi‘gure 8" ang Tabl e - 38 -*TABLE 2 5 Category Mean

2.
m

95% Conf i denc 31":3§Un‘?ts) ‘Intlerval | Cditlidemi a Patiefit’s 21 79a 16.25 -| 27. 33
Col oni sed + nagé ilvk |14.5540 9. 67| - 19.42 Sero| ogy"’Non-fol oni sed + [14. 2
10.68 - 17.72 1..8( 5";: ve-'serpl-ogy—F Ién. sed——peolsi Li:ve 27 ”f N opr o
31.43 1.31 | -1 + + ++ +t+

1.31] 6 ++ (+) ++ ++++

1.31}13 ++ - ++ +h+t BExitus d32

1.32]-19 - - + - C. parapsilosis

1.32 j-17 - + + -

1.32 0 - - + -

1.32 7 - + +

1.32] 15 - + + - Discharge d33

Scoring:

Applicant Platelia Platelia

Ab Ag Ab Spanish B-Ab Spanish GT Ab

0-10 = - <0.5 = - <1=- <20=- <20=-

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

20-30 = ++ 5-10=++ 10-20=++ 80-600=++ 200-600=++

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

>5000=++++ >1200=++++



serology a. p=0.71b. p=0.58c &d. p<0.01. - 34 In the candidem a
patients with positive blood culture to Candida, the nean of their Candi da
anti body | evels detected by Applicant antigen test was 21.79 (16.25 -
27.33 95% Cl ). Using the Independent Sanples T-test, the p 5 value was 0.71
bet ween the candi dem a group and the col onised group with negative

serol ogy to Candida. The p value was 0.38 between the neans of the

candi dem a group and the non-col oni sed group that was negative for Candi da
serol ogy. 10 For the negative bl ood cuﬂ@%ﬂéwéatients, the patients in the
groups that were negative for Candida _serol| ogy had ggnerally | ower Candi da
anti body | evels detectedaficnks Kbl Vegatism iBjaed E8dtuThe nean anti body

| evel s were 14.55 units in the colonised group (9.67 15 19.42, 95% Cl) and
14. 2 uni t55i n-the non-colonised group (1 0.68-17.72 9595 Cl ) These | evel s

were significantly §Iomered (p<0.01) fromghe nean janti body levlels in the
group of pati ent saf.BRabphadhcpesictiiveg wandida sahoni siation culture results
and positive Landjfdfsanelzogy, amear| 272b27 [20a¢23s 12-33V 4329585 )C1 ). These
are clearly sgen ingihe errjor barg in Figure 8. Ovjerall, therg was a good
correlation ghzth Appuicart antigenr—tgst—and—other—tests—uged. There
+ . Y . .

was also a gogp2cog elgyl4n mhﬁh tihe titrle of antijbody 25 detgcted by the
Appl i cant ant g@g test and the level of positivengss of+ he otlher tests
ie., a patient—that fad a—h 9{1) pogttiveresut-t—w-tih—the-Appti-dant anti gen
test also had,a sipllar, regsult witth the qther tests useﬁz(eg, patients
AM, COM DA |SL,, A PAS gnd I%AM. Simlarly ND

2.7 1 + - - + _

2.7 4 ++ + + +h+ -

2.7 8 + + +++

2.7 11 + + +++

2.7 15 + + +++ -

2.10 | 1 - P -

2.10 | 3 ++ - +++ -

2.10 7 +4 - +++ -

2.10 |11 ++ - ++++ -

2.10 |15 ++ - +++

2.14 |1 ++ (+) + +4+

2.14 | 3 ++ - + +h+ -

2.14 6 ++ - + +++

2.14 | 9 +4 (+) + 4 -

2.14 112 ++ + + +++ -

2.18 -~

2.18 + + -

2.18 + ‘.

2.18 |12 + + -

2.18 22 +. + +

2.26 1 + - -

2.26 |9 + + -

2.26 |16 + - +

2.26 |23 + + +

2.26 {30 + + +

2.49 1 - - -

2.49 |11 + - -

2.49 {15 - - -

2.49 |18 - - (+)

2.49 |27 + - +




30 patients that were negative or |ow positive wwth the Applicant antigen
test were al so negative or weak positive by the other tests (eg, patients
BRIG FER, HEN, LON and MAN). It was noted that sone of the blood culture
negative patients were positive by the Applicant antigen 35 test, which
denonstrated the great sensitivity of the Applicant antigen test. - 35
EXAMPLE 4 CLI NI CAL EVALUATI ON I N SPAI N-A38im |l ar clinical evaluation to
that undertaken in Exanple 3 was conducted by Professors Quillerno

Qui ndos, MD, PhD, Maria Dolores Mragues, PhD, _and Jose 5 Ponton, PhD,
Departnment of |I mupdogy, Microbiology and Parjasitology at the |Faculty of

Medi ci ne, Uni yer si ol 1. Palls, . Yasg Q. Bhib ;applai n. The retrospgctive study
sera were obt ai ned?ffqr Jliﬁ,% géﬁfen éapé)T§3|gA%?i133- Paticati’s®™t1¥7t 0 1. 32) with

i nvasive 10 ¢andf'figasi s as [definefd by ppsitive bl ood culture or by

hi st ol ogy andipositiVe tiss biopsy-. 'Une—AbJ—a;d—euJ-L_u.te—uega:—L ve" group
consisted of sér® from 12 pati énts| (Tablp 4 - |Patients*2.2 to 2.53)

sel ected on thé Pas?s of* the patients hpve a r|i sk of i‘tlvasi ve ¢andi di asi s
but havi ng 15| Reatve b ood cultufes. Between |3 and 5 tera werg tested
per patient. F8r>°pfient's wijth ‘microbi.plogicdlly proven candidiasis the
sera were takps: 284 e —*at—t-he tirp—of —and—aftler—the-—pbsiti-ve—bhl ood

cul ture. For fRebl bopd cultire ™ negative| group |the sera were taken at
various tines i g |20 hospitadlisation.| As welll as sefd from hospi t al
patients, sef t hriee heal™t hy| bl ood donorg were also tested (Table
5). Also a grp

[
rign i <
of: fresh s¢ra‘werfe prospectively tested from$p patients,

1
H H é 2L 4o el L+ ] ) A~ | -
two with posi t¥e-Candirda—bl-eod—cptturgs—and—3—wthout [ Tabte ). - 36 -
2.52 8 + - -
2.52 |11 + - (+)
2.52 |15 + - (+)
2.52 |18 + {+)
2.53 1 + - -
2.53 8 + - -
2.53 |11 + + (+)
2.53 |18 + - -
2.53 |22 + - -
Scoring:
Rockeby Ab Platelia Ag Platelia 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 = ++ 5-10=++ 10-20=++ 80-600=++ 200-600=++
»30 = +++ >10=+++ >20=+++ 600-5000=+++ 600-1200=+++
>5000=++++ >1200=++++



Table 3 Patients Wth Positive Blood Culture " o Triple Platelia Platelia
Spani sh Spani sh Candi da species .14 0y A Ag Ag Ab Anti-B Anti-GT &
Qutcone ro ~ a K1.01 -21 + + + ++++ + C. albicans 1.01 -11 + + + ++++ ++
1.01 O + + + ++++ ++ 1...01 7 + ++ ++ +++ +++ 1.01 13 +++ .+ ++ +++ +++
1.11 -1 +++ ++ +++ ++++ ++ C. glabrata 1.11. 8 +++ ++ +++ ++++ +++ 1.11.
21 +++ + + +++ +++ 1.11 29 +++ + +++ ++h+Hote++ Exitus d45 1.17 -11 +++ ++
+++ ++++ - C. albicans 1.17 4 +++ + +++ +++. + 1.17 0 +++ + ++ +++ + 1.17
3+ + + +++ + 1.17 5 + + + +++ + ExXitusTadl’® 51.18 -6 ++ (+) + +++ - C
parapsilosis 1.1.8 2 ++ + + ++ 1.18 6 + +++ +++ +++ 1.18 13 + +++ - + +
Exitus d13 1.19 -3 - - HNew Catdbhtcansi Hlob® @Qonor €ontrdld.9 4 - + - +
1.19 7 + + - ++ Exitus d7 1.22 -11 + + + + + C. albicans 1.22 -7 + + - +

+1.22 0 + + §F ++ + 14322§z+++++
g .
‘-fr_‘l) o g Blood [Applicant{Platelia|Platelia Span.ish Spar_xish
s|A g Culture | RESULT Ag Ab Anti-B | Anti-GT
5
B. Donor 1 |N/A - - ND ND ND ND
B. Donor 2 |N/A - - ND ND ND ND
B. bonor 3 |N/A - - ND ND ND ND
New Patients
1 N/A - - ND ND ND ND
2 N/A - (+) ND ND ND ND
3 N/A| Asperg + ND ND ND ND
4 ? c.g + ND ND ND ND
4 ? C.g 4t ND ND ND ND
5 ? C.a ++ ND ND ND ND
5 ? C.a + 4+ ND ND ND ND
5
Legend:

Culture Species Applicant Ab

C.a=C, albicans 0-10 = -

C.g=C. glabrata 10-20
20-30 = ++

>30 = +++

+



1.22 7 + + + + + Discharge d7 1.25 -2 - + - ++ - C albicans 1.25 1 + - +
+++ 1.25 4 + - - ++ 1.25 14 + (+) - ++ - 1.2526 + + - ++ 1.26 -9 - + (+)
++ - C parapsilosis 1.26 -5 + + + +++ 1.26 0 + + + +++ - 1.26 9 + ++ +

+++ - 1.26 16 + + + ++ 37 rd j Triple Platelia Platelia Spani sh Spanish

Candi da species g N Ag Ag An Anti-B Anti-GI & Qutconme u 1.30 -25 + (+) ?
+? C. albicans 1.30 -4 + + +++ ++++ 1.30%D % -- +++ ++++ 1.30 3 + - 2 +?
1.30 56 + + ? -? Exitus d70 1..31. -4 ++ - ++ +? C. albicans 1.31 -1 + +
++ ++++ 1. 31 6 ++ (+) ++Tabdier 61 s8AhmaBises- the—OEEgﬂda&iSpandBB ddtd32 -19 - -

+ C. parapsi|0§g§1t11§@b dHe two &ro Fé of patidnts, 6¥% E&ﬁoﬂ $K% p%n%gh- '
the

+ - Discharge d33, Scori icantf _Platelja Platelia

B- Ab Spani sh CFORAkt lﬁﬁl?Qé{the-ﬂﬁhSI logd culbype neggtive.
blood culture positive group, the Applicant antigen test

5 1identified 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.



10-20 = + 0.5-5=+ 1-10=+ 20-80=+ 20-200=+ 20-30 = ++5-10=+. + 10- 20=++

80- 600=++ 200- 600=++ >30 = +++ >1.0=+++ >20=+++ 600- 5000=+++ 600- 1200=+++
>5000=++++ >1200=++++ 5 - 38 - Table 4 Patients Wth Negative Bl ood
Culture 51 o Applicant Platelia Platelia Spanish w Triple Ag Ag Ab Anti-B
Spanish Anti.-GI' v 2.2 1 ++ + - 2.2 5 ++ + - 2.2 6 ++ + (+) 2.4 1 + (Si)
ND 2.4 15 ++ + ND 2.4 17 + + ND 2.7-142 - ---- - + - 2.7 4 ++ + + +++ -
2.7 8 + + + +++ 2.7 11 + + + +++ - 2.7 15 + + + +++ - 2.10 1 + - +++ -
2.10 3 4+ - +++ - 2.10 7 ++ -- +++ - 271alleld ++ ++++ 2.10 15 ++ - +++ -
2.1.4 1 ++ (4) + +++ 2..14 3 ++ - + ++F¥ - 2. 14 6 ++ - + +++ 2.14 9 ++ (+) +

+++ - 2.14 12 +4 + + +++ -
Summary of Spanish Data

Applicant|PlatelialPlatelia |Spanish| Spanish
Triple Ag Ag Ab Anti-B| Anti-GT
Culture Positive Patients
Negative result 1 0 1 4]
Positive before culture 8 11 9 8
Positive after culture 2 1 0
Total Patients tested 11 11 11 8 11
Culture Negative Patients
Negative result 0 3 0 6
Positive result 12 9 2 5
Total Patients tested 12 12 3 11
Patient ID
1.01 pos pos pos pos pos
1.11 pos pos pos pos pos
1.17 pos pos pos pos pos
1.18 pos pos pos pos (pos)
1.19 (pos) pos neg pos neg
1.22 pos 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 neg
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
2.51 (pos) pos neg
2.52 pos neg neg
2.53 pos {pos) neg
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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
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
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
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.

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
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
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.
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2.52 1+ - (+) 2.52 8+ - - 2.52 11 + - (+) 2.52 15 + - (+) 2.52 18 + -

(+) 2..531 +- - 2538+ - - 25311+ + (+4) 2.53 18 + 2.53 22 + - -
Scoring; Rockeby Ab Platelia Ag Platelia Ab Spani sh B-Ab Spani sh GI' Ab
0-10 = - <0..5 = - <1=- <20=- <20= 10-20 = + 0.5-5=+ 1-10=4 20-80=+

20- 200=+ 20-30 = ++ 5-10=++ 10- 20=++ 80- 600=++ 200- 600=++ >30 = +++
>10=+++ >20=+++ 600- 5000=+++ 600- 1200=++44>5000=++++ >1200=++++ 5 - 40 -
Table 5 New Patients and Bl ood Donor Controls 0O " Blood Applicant
Platelia Platelia Spanish Spanish ro AaNl€uifture RESULT Ag Ab Anti-B
Anti-GI' 41 K a) B. Donor 1 NA- - ND ND ND ND B. Donor 2 NA - - ND ND

ND ND B. Donor 3 NA - ND ND ND ND New Patients 1 NNA-- - ND ND ND ND
Mean and 95% Confidence Interval of Mean of Applicant

Antigen Test Scores

Category Mean (Units) 95% Confidence
Interval

Positive Blood 25.86%* 16.28 ~ 35.44

Culture

Negative Blood 17.30% 13.42 - 21.19

Culture

* p = 0.087



2 NA(+) NDNDNDND 3 NA Asperg + NDNDNDND 4 ? C..g + ND ND ND ND
472 Cg+++ NDNDNDND 5?2 CaNDNDNDND--] 52 C.a+++ NDNDNDND 5

Legend: Culture Species Applicant Ab C. a=C. albicans 0-10 = - C. g=C
glabrata 1.0-20 = + 20-30 = ++ >30 = +++ - 41 Table 6 summarises the

original Spanish data split into the two groups of patients, one blood
culture positive and the other blood cul4%ure negative. OF the bl ood
culture positive group, the Applicant antigen test 5 identified 8/11
patients as positive before they becane blood culture positive. Utimately
10/ 11 pati ent SEXRMBLE [0Si t i veLINIOAL VAR TIcaNtINaAUBYRALIERSt. Only one

patient (1.32) renained 93&6¥féc%91%ﬁgﬁgb F g?g @{éﬂ I?? atlve by the

Spani sh germ t ube antlbo t es ransien p05|t|ve by the
Platelia (Bi oReENAifdARAHA Wéﬁt@@’éﬁllﬂ%%tfrqﬂt anrréylsbéab@aQBHM@Jttht (EL9iog

patient had a tct r@@%l entheapgi demt &. had %emaE@@bgléal Sumrfgﬁér&fle%pam sh
Dat a Appl i cant %éellg P at lia Spanlsh igané E 9 Anti-B
Anti-Gr cult UyE2Pdsit F9B ﬁ% i B3 REgatite SFEsth imomi i‘ ﬁﬁ%@?lve
before cul tur eegrb. ©f9ag8e6{(n=20) with no hlstory of Candida infection.

The patient sera were tested with the Applicant antigen

test as 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.



Positive after culture 2 1 01 Total Patients tested 11 11 11 8 11

Culture Negative Patients Negative result 0 3 0 0 6 Positive result 12 9 2
35 Total Patients tested 12 12 2 3 11 Patient 1D 1.01 pos pos pos pos
pos 1.11 pos pos pos pos pos 1.17 pos pos pos pos pos 1.18 pos pos pos
pos (pos) 1.19 (pos) pos neg pos neg 1.22 pos pos pos pos pos 1.25 pos
pos (pos) pos neg 1.26 pos pos pos pos-re&g - 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 neg 2.14 pos (pos)

pos pos neg 2.18 pos pos (pos) 2.26 pos, pos 2.49 pos neg (pos) 2.50
pos (pos) pos 2.51 (pos) pos neg 2.52@%§§13%g neg 2.53 os (pos) neg 5 -
43

Results of the Applicant antigen test using 20 units as a

5 cut-off
Invasive Healthy Total
Candidiasis Controls
Test Positive 20 0 20
Test Negative 4 20 24
Total 24 20 44




The Applicant antigen test identified all 12 of the blood culture negative
patient group as being positive for Candida antibody. In conparison, the
Platelia Mannan antigen test identified 9/12 patients as being positive 5
conpared to 5/1:1 by the Spanish Germtube antibody test. The main problem
with the blood culture negative patient group was that there was no ot her
confirmation of diagnosis. Overall, therd was good correlation with the

10 results of the Applicant antigen test and that of the other serol ogy
tests used by the Spani ghtHrowg.Apiileieara apatbent tves S$1wNP oy WwAsst kwe by
t he Appli cant i S i 1, 1. 1 18 and 1. 31),
they were al S%I%tor%gggl gt/lgp% {5 Picbt&?tdrfryh[ehgr%s%eg?s }i\? %/here 15 sera
wer e negati ve SENSiGAVREEi Wﬁ9e81)y3% he-Iqssitiivanpredact jea Y@b&e wasey are al so

usual I'y negat'B\Be3C%’faﬁﬁaké%at{)@é'éﬂé’cﬁcb){ivteh@a@h@eﬁast§§(§§ ﬁﬂfexﬁ)ﬁ@igpl e,
patients 1.1.9 51,

: 1.22,
2.52 and 2.53213% ﬁ%eFéef?%ith %%}%1%:}655 Rﬁ?f]gé}ﬁe(ﬁf)l%ets)at tl‘r‘PePé‘ltﬁ/as a
perfect correlat ilotineshthdevadipp icfartheapttgeft esta arabnifretdeer thhe sera

was bl ood cul e iR9sk iV, d & t t |sanal of these
data is 25 pr tés?rgntled |n&Fgf8§}ééqg%}tnd\a%§gI gg%.a alrrs%?n% e serrort)i%lflo%’ di agram

in Figure 9, icrgagsftdétaPihat) + nehgr SBECHF LChly i et L%t H;eﬁ't%ﬁi?’%ybl ood
cul ture have a7hbBgher PQatidivia praatiideddy Faveds fetacied hy Sysean3 (mean

25. 86, 95%C o) ggt t th negative 30
bl ood cul t{ur ewgéig ég %%ﬁ(;né) d?%tgggpgég/g%’% d%@? d %% % Wl7 Corrparl ng the
means using the |Independent Sanples T-Test, the differ ence bet ween the two
groups is statistically significant at p = 0.087.



- 44 - Table 7 Mean and 95% Confi dence Interval of Mean of Applicant
Antigen Test Scores 5 Category Mean (Units) 95% Confidence Interva
Positive Bl ood 25.86* 16.28 35.44 Culture Negative Blood 17.30* 13.42 -
21.19 Culture * p = 0.087 - 45 EXAMPLE 5 CLI NI CAL EVALUATI ON | N AUSTRALI A
Sera collected frompatients with invasive candidiasis was obtained from
an Australian hospital. (1997 5 to 1998) 4& he pati ents had haemat ol ogi cal
mal i gnancies (n=24). Control, sera were collected frommles 18 to 25
years of age (n=20) with no history of Candida infection. The patient sera
were tested wth the Applicant antigentk;qiﬁgas described in Exanple 2.

Each sera was tested in 10 triplicate ané)t € average readi ng used. The
average absorbance reading for each serumwas divided by that of the
"cut-of f" cal i lHeahQk sSEFUBhE URPH] Behv tdhmttibenABBRLEL Caging alY i8R ot &%t o Thi s
val ue was %hen multiplired by 10 to give a yalue inarbrtrary units. 15 The
results of "the Applicant antigen test é%iﬂéig val ue of 20 units (two tines
the cut-off calibrator serum value) or above as defining a positive sanple
is presented .in Table B. - 46 - Table 8 Results of the Applicant antigen
test using 20 Umitsas=a

Invasive Healthy Total
Candidiasis Controls
Test Positive 21 2 23
Test Negative 3 18 21
Total 24 20 44




5 cut-off Invasive Healthy Total Candidiasis Controls Test Positive 20 0
20 Test Negative 4 20 24 Total 24 20 44 - 47 Wth the Applicant antigen
test using 20 units as cut-off, the specificity of the test was 1. 00% and
sensitivity was 83.3% -Positive predictive value was 83.3% and negati ve
predictive value was 100% When the 5 value of the test considered positive
was set at 1.0 units or 1 tines the val 4@ of the cut-off sera absorbance,
the specificity of the test decreased, but the sensitivity increased
(Table 9). The specificrhy y\@@u]&ﬁlo%ofse&*nsei Appil.1<yant87arﬁ%gd?0$ie'fsitvels@h§di ctive
factor increa d.t ye f decre sed to
85.7% - 48 - gl grggnRé %‘2 1%‘ qi,%g%lggngggg :ﬁgéén egtp g)sﬁer?g gun| ts
as a 5 cut-ofip Tﬁh&asil()e Hé@ly H%ﬂel'é?tfalt REgEE e sr@riltt?ﬂ)I@mﬁeﬁrOFﬁosl tive

i; 3_23 Test phegahtVvens &gsZﬂioo&nauﬂturé4p8916ﬂve 4ﬁmwyhﬁfﬁ%%ukb§§9;_th?
plicant antigen, test us sera frompatie th i e candi di asi s
are presented %?ﬁtﬂ%l %arﬁ)fg%h‘ﬁf & ¥ pgﬁéeﬂgﬁa‘ﬁ Creégifaﬁs\iégﬁe froma
pati ent who wasnbkouddatidbnsir e Tusiet iofe th&wbowf mmthowr testnegatilve sanpl es
were from pat b@ﬂésf%ﬁ%&@iﬁr{@é Wilthe canQRHANbAAL D OB s 1ENi8@ 0k 1 LRE, FOur

negative test result
g Re other being C. albicans.



canme from patients with Candi da parapsilosis infections, the other being
C. ai.bicans. - 50 - Table 10 Sera from Patients with |Invasive Candi di asi s
Test with Applicant Antigen Test 5 Patient s (420 nn) nits Result Site of
i solation Candida spp. A 1.69 61 Positive blood culture parapsilosis B
0.15 5 Negative blood culture parapsilosis C 1.1.6 42 Positive peritoneal
cavity guillernondii D 1.85 67 Positiwesol eod culture al bicans E 1.16 42
Positive blood culture albicans F 1.49 54" Positive peritoneal cavity
glabrata G 0.56 20 Positive peritonealrapayity parapsilosis | 1.24 45
Positive cathater albicans K 0.98 35 Positive oesophagus al bicans L 3.46
124 Positive peritoneal cavity albicans MO0'. 19 7 Negative central. line
al bi cans N 1. 44 $r@dsidn ratveonnd abibhcamsas F<).(GmdadiReskt Teet Splthum

glabrata Q 1.12 40 Positive SpH%ﬁE¥5£§@iﬁﬁﬂﬂﬁén R<L:02 37 Positive central
line albicgns S 0.88 32 Positi r.cans T 1.6 58

l 1 o

Posi ti ve bl ogd—Tuttyre—gtabrata—Y022-8Negative—cent+ral—ne
par apsi | osi s Payieptsibs 0(4PEsim) jVpetyResid tpar djise | Psiselayy@ 31cahdidNegmbi ve
peritoneal cavity parapsiesosi $ sX Dpofhitdde POSithb¥E LARLLAl (LLAG R ;cans Y
0.85 31 Positive blood culture albjcans, Z|{1.06 38 Positive bronch al bi cans
ZA 1.05 38 Positlve|urihé>tropi Cal j §892t4ye blood culture | parapsilosis

c 1.16 42 Positive | peritoneal cavity |[guillermondii

D 1.85 67 Positive blood 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

I 1.24 45 Positive cathater albicans

K 0.98 35 Positive oesophagus albicans

L 3.46 124 Positive | peritoneal cavity albicans

M 0.19 7 Negative central line albicans

N 1.44 52 Positive wound albicans

P 0.55 20 Positive sputum glabrata

Q 1.12 40 Positive sputum tropicalis

R 1.02 37 Positive central line albicans

S 0.88 32 Positive blood culture albicans

T 1.6 58 Positive blood culture glabrata

U 0.22 8 Negative central line parapsilosis

v 0.55 20 Positive 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 38 Positive bronch albicans

ZA 1.05 38 Positive urine tropicalis




The Applicant antigen test data for the invasive candidiasis group and
heal thy controls are presented in the error bar diagramas seen in Figure
10 and Table 11. In Figure 10, the group with invasive candidiasis has a 5
hi gher nean (31.45 units) as conpared to the healthy bl ood donor group
(7.52 units). This difference was statistically significant (p < 0.01).
The 95% confidence interval range of the&lreans was higher as well in the
i nvasi ve candi diasis group (23.57 - 39.33 units), as 10 conpared to the
heal t hy donor group (6 92e- ABplZcat taﬁ')tlgerﬁlestTQQEQ #dr Meah 13RG 9%
Confi dence Intg{gv&d the Mean_ o Patjt vvitli | nvasi ve Candj di asi s and
heal thy bl ood GoROrE B 6 SE5 ReaR (Uit i arﬁe%ﬁ?ﬁ?ﬁttes‘% 19 nvasi ve
31.45 23.57 - 3% 3FrcCatdirddasgsaniess t$@erbllaod"i§u52 6092nd BHl2 1danors -
53 In this Stl&dwltg_hﬁeﬂ\ﬁl@' i Eﬁ@tg%ﬁé genH %ﬂva‘é@%euégﬁdlén@aéfsﬁ a%era from

patlents Wt h 9}&]"\/6 carz di asis,  superficial can di di asi s raI

vagi nal t hrusHj) TRER| (R - Rl WGHY raoﬁ Somparsd.bankhR diea §ﬁ>fi
heal thy 5 i ndldnmhxalgxou_@n (hasz m:rt&e)surmhlse dafitebefyetwdg e to Candi da
ant i gens. | ardencto dhther Ot Ale etueen o BO5 1ok, ALy EGLHA0
associ ated anti bo eve ut-o br ator’ Serumwas su &€ The

absor bance of Jtnr?@r"élér taneei pf t’tll%t“@ff\ﬁayaﬁl Vilaé@lrb@/StWReUCl}tn éflfi cal i brat or
10 serum absorihaneevandandl diqdiedrynplG28059i vesamarkiitdaryagni t val ue.

Using a Vill)ue mpagegnl:ést [ }?eba \é%ya%lo%gr group (6.92 - 8.12 units).



i ndi cator of a positive test gave the greatest
patient group with invasive
predictive 15 val ue of.
at which a sanple was considered positive was

83%

the cut-off calibrator value),

slightly to 87.5%
Only one patient with a positive blood culture
result with the Applicant antigen
were from patients with a centra

therefore ref

| ect a transient

If the

di scrim nation between the

candidiasis and the healthy controls (positive
negative predictive value 100%.
| owered to 1.0 units (ie.

val ue

t he positive predictive val ue increased

but the negative predis@ti-ve val ue decreased to 90%
returned a negative test
t estrapTworput of the four
| i ne contam nati on.
infection in these patients,

negative
This coul d

20

sera

25 which may not

provoke an antibedy amd @it €onfiidencef Intererlesif tthet M@aof of hBadiewmmt i ve

tests were due to (i PAARSNOTLAGI AL LSS A%y
Tms, whirch may shierd 17t

HelIR 1 %ﬁBbé”&&ﬁo%égquently

associ ated _wi th biofT

response. 30 1n conclusion the Applicant antigen test is a rapid,
reliable and|easypt est to perfonmeaht (showed good |semsctiyfty and
specificity ijn the diagnosis of {i nvasive and seve rflc al Cand{da

i nfections. 54 CEAHNG—3—Arret-hod—of d:agnos:.gefégg?iz +-arf-eet+on,
conprising fHAavesdps of: 5 a).|8Bt&Pning a biol ogl €al5%anp}®- I3 om a
subject at 1ficska9hiafissuspected to be suffering from Candida infeption;
b). preparing UTgeN composiLion cConprising a | Solubte cytoptasm

anti gen prepaﬁﬁ??gﬂ mﬁﬁ% is mapdosé 10 depl eted hRd €onpties antigens
for detectingdanbrbodi es to Cangida of nol ecul ar weights 55 kDa, 30 kjpa and

20 kDa



c). contacting said antigen conposition with said biological sanple; and
d). using a detection systemto determne if 15 anti bodies fromthe

bi ol ogi cal sanple are bound to said antigen conposition by neans of an
antigen/anti body reaction. 2. A nmethod according to claim1, wherein the
antigen 20 conposition further conprises one or nore antigens selected
fromthe group consisting of cell wall -ahd -enol ase antigen. 3. A nethod
according to claim1l, wherein step d) is a 25 detection system sel ected
fromthe group consisting ehisesdE-thenkedl i sannoassayer EdstAwaks EAN,

bi | i gand bi ndin andwi ch_technique), fluoronetric assay.. .
cheniluninescéﬁ?tx%%sgﬁfaraa?%J?%%é%ﬁi%'V%Egi6ﬁvgﬁﬁv?djﬁgg%%ﬁﬁ3§%say (RIA).
30 4. A nethodupsediding tendidianils (aedePn veepnal) tlyrush) BDASA or

cheni [ um nescepl;128$a¥%a12. contBINOd agcar dbRfeh9af! &t dArk snf UhheE hy
conprising_the steg 05 bi ndi ng t he antlgeg coqgosltlon,to a _solid 35 phase
ei ther by ads Vo EUBL AdFRAY, PEHV A SRESBEABE AR bPody £i418 §8nd al r eady

bound to the swEndddphaseigend5 Ih okdeet hoddafLerehinigtteo beltakeenl, furt her
conprising t p ! E e i ines .t e t the
ant i bodi es tog%gﬁé?dgﬂér%@%%%:§%P%%%%E¥%#%gi%é§¥kéggnﬁggg}%5a7eug %gfhod
accordi ng to CRaLRFBLOF UFHER "ComFUPBLAgd - t hHER)tapPBPangePEi BBet he
secondary ant iseedinebe Whd htastdhels geleaé@doyf ricia tdig -@rdupatopshssing of

) soresceh e SOLLaR A0S, 0ROy OIS0 LBbSELary 10 ©
unit value. Using a value of 20 units or above as an
indicator of a positive test gave the greatest
discrimination between the patient group with invasive
candidiasis and the healthy controls (positive predictive

15 wvalue 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 87.5%
but the negative predictive value decreased to 90%.

20 Only one patient with a positive blood 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 organism is frequently
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.



antibody is |abelled via bound Iigands. 9. A nethod according to claiml1,
wherein detection in 15 the detection systemis selected fromthe group
consisting of colour devel opnent, chem | um nescence, fluorescence and
radi oactivity, or conbinations thereof. 10. A nethod according to claiml1,
further conprising 20 the step of perform ng the detection of antibodies
by a nethod selected fromthe group eobsisting of qualitative detection
and quantitative detection or conbination thereof. 25 11. A nethod
according to clal AEE further conprising the step of directly | abelling
the secondary ant ody. 12. A nethod according to claim®6, further
conprising the step of indirectly |labelling the secondary anti body. 30
13. A net hod aqcordnn@mﬁmodlaEnuﬂagNWKmﬂ@ Tathhedantn e ioQnpesbtiOing S

ei t her innnbil;%. op an inert surface, enbedded in a gel, or conjugated
to a nol ecul e ch ? nparts col our, fluorescence or radloact|V|ty to the
35 antigen. - 56 14) A%ﬁhaén@c%d?mh@@lpélcﬁw%q fngepeppPipet at

bi ol ogi cal sanpligk srsebecieshditem thepgr oupraans stbng ofndfpne marrow,

pl asma, spinal fIU|g Iynph fluid, the external sections of the skin from
respiratory, 5 |nFe %lnal and genitourinary tracts, tears, saliva, mlKk,
bl ood; both whol e bﬂ@odpéﬁ§a§é$@wﬁnlﬂﬁﬁyﬁeéePP@Po%UﬁﬁHY§0m§ﬁﬁsb$@ahs 15. A

met hod accordl @glhglgl@;yﬁeﬂ;%,smw/eeaﬁtﬂgér{@relg@ralt@b@gmﬁdh S_%”Hllaﬁnb§eser um
16. A when USﬁ 5 % ?n tecti ing resenc g sence a Candi da
a

antibody in a B8 ?ﬁﬂ&%l SHD?I%??EF %t%?%j?cépogéﬁﬁle

coIIection deviteeCandida of molecular weights 55 kDa, 30 kDa and 20 kDa;
c) . contacting said antigen composition with said
biological sample; and
d). using a detection system to determine if
15 antibodies from the biological sample are bound to said
antigen composition by means of an antigen/antibody

reaction.

2. A method according to claim 1, wherein the antigen
20 composition further comprises one or more antigens
selected from the group consisting of cell wall and

enolase antigen.

3. A method according to claim 1, wherein step d) is a
25 detection system selected from the group consisting of

enzyme-linked immunoassay (ELISA or EIA), biligand binding

(sandwich technique), fluorometric assay, chemiluminescent

assay, radialimmunodiffusion and radioimmunoassay (RIA).

30 4. A method according to claim 1, wherein step d) is by

ELISA or chemiluminescent assay.

5. A method according to claim 1, further comprising the
step of binding the antigen composition to a solid
35 phase either by adsorptive binding, covalent binding, or

via a ligand already bound to the solid phase.



15 b). an antigen conposition conprising a soluble
preparation which is mannose depl eted
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8. A method according to claim 6, wherein the secondary

antibody is labelled via bound ligands.

9. A method according to claim 1, wherein detection in
the detection system is selected from the group consisting
of colour development, chemiluminescence, fluorescence and

radiocactivity, or combinations thereof.

10. A method according to claim 1, further comprising
the step of performing the detection of antibodies by a
method selected from the group consisting of qualitative
detection and quantitative detection or combination

thereof.

11. A method according to claim 6, further comprising

the step of directly labelling the secondary antibody.

12. A method according to claim 6, further comprising

the step of indirectly labelling the secondary antibody.

13. A method according to claim 1, wherein the antigen
composition is either immobilised on an inert surface,
embedded in a gel, or conjugated to a molecule which
imparts colour, fluorescence or radiocactivity to the

antigen.

wal | and

is a



detection system selected fromthe group consisting of 15 enzyme-|i nked

i mmunoassay (ELISA or EIA), biligand binding (sandw ch techni que),
fluoronetric assay, chem | um nescent assay, radialinmunodiffusion and

radi oi munoassay (RIA). 22. A nethod according to claim 19, wherein step
d) is 20 by ELISA or chem | um nescent assay. 23. A nethod according to
claim19, further conprising the step ®of binding the antigen conposition
to a solid phase either by adsorptive binding, covalent binding, or 25 via

a ligand already bo%%ett%ohhﬁcé&l_aﬂlgo%s%1a%% 1A v%’éﬁ?eqql ageording to claim

19, further conprising _the step of using secondary | abel ed antlbodles to
detect the anﬂ%%%%99é§a%osﬁﬂﬁﬁﬁ da 5€é§@h%dlﬁfqmu§W& gFBYGP caP BiF [SAFpPEs. 25.
A et hod accordmm@ harebaj npemef, usbhesl conpird,silygpht Beusd epclaf | abel i ng

the secondary aniihagies.ui 14 A JaBEL .sEl calgg LanLLbe, group consisting

of fluorescent radi ol sot ope, enzyne, or co nations thereof. 26.
A met hodl accordPﬁ@San%1aﬁﬁ¥§Ben%E@PE&QﬁEXuir@§ééonH%@?SaﬁFﬂﬁdﬁy nélkabel ed
via bound | i gamd®od40b2ith whdtet hodoacend dédgirt,0 bababntd 9] s whameiursdet ect i on
in the detectig] %_§¥§%gg1ls selected fromthe group consisting of colour
devel opnent, chen nescence, fluorescence, radioactivity, or

conbi nations thereof. 45 28. A nethod according to claim25, further

conpri sing th@5stem afetpenf oeed ngidhe cdet echi 00, afheakiinbedees by a nethod
selectf@ fron1£ grou conS|st|ngSg£ qualitative detection, quantitative
detection, or con% PRt on Theredf . B8 29. A nmethod accordlng to claim
25, further conprising the step of directly labeling the secondary
antibody. 30. 14, nmetdhaed tagees di s trdChaiBE2ong fiHd helkseanpr bsi Agsdndehe

step of IndlreCt|¥ %gggkégm%ntf%oggcggdafg&éygglcaqysample, comprising:
a). a biological sample collection device;

15 b). an antigen composition comprising a soluble
cytoplasmic antigen preparation which is mannose depleted
and comprises antigens for detecting antibodies to Candida
of molecular weights 55 kDa, 30 kDa and 20 kDa;

c). means for detecting reaction between the antibody in

20 the sample and antigen composition.

17. A kit according to claim 16, further comprising

buffering agents and ionic salts.

25 18. An antigen composition comprising a soluble
cytoplasmic antigen preparation which is mannose depleted
and comprises antigens for detecting antibodies to Candida
of 55 kDa, 30 kDa and 20 kDa.

30 19. A method of diagnosing Candida infection, comprising
the steps of:

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

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



31. A nethod according to claim19, wherein the antigen conposition is
either immobilized on an inert surface, enbedded in a gel, or conjugated
to a nolecule. 10 32. A nethod according to claim 31, wherein the nol ecul e
imparts colour, fluorescence or radioactivity to the antigen. 15 33. A
met hod according to claim 19, wherein the biological sanple is selected
fromthe group consisting of bone marrdW, -plasma, spinal fluid, |ynph
fluid, skin, tears, saliva, mlk, blood, serum blood cells, tunors and
organs. 20 34. A nethodoaczoridingatid ehaigmeB33;omploereinnt hetiskdaid consi sts
of external sediiicdrgisel ecdrgeld;r amdt he group consisting of respiratory,
intestinal, and genitourinary tracts. 25 35. A nethod according to claim
32, wherein the bialogstad sanpleetisnseysiam 3w dAtkichimdent used for
detecti Bg t he presendecsrfr@d akseneeoof cal Gangildaaaat bbady tian saiki ol ogi ca
sanpl e, conprisitigenatompdy iddiegi.cal sanpl e coll ection device; b).a
conposition conprising antigen consisting of a soluble cytoplasm c antigen
preparation whiooh i sa munesieac3brdep) edediantd W chheans she esseqdn al |y of
antigens for deiegbsngiantibodices cbapansd dmeoformbbesubatigwisghts 55 kDa
30 kDaiand 20 kbaecepdneans ey ggetipctomngi d€aet bancbel weerl tdel anti body in
the sanpl e and captibgenagoipasi tion. 40 37. A kit according to claim 36,
further conprising
21. A method according to claim 19, wherein step d) is a
detection system selected from the group consisting of
15 enzyme-linked immunocassay (ELISA or EIA), biligand binding
{(sandwich technique), fluorometric assay, chemiluminescent
assay, radialimmunodiffusion and radioimmunocassay (RIA).

22. A method according to claim 19, wherein step d) is
20 by ELISA or chemiluminescent assay.
23. A method according to claim 19, further comprising

the step of binding the antigen composition to a solid
phase either by adsorptive binding, covalent binding, or
25 via a ligand already bound to the solid phase.

24, A method according to claim 19, further comprising
the step of using secondary labeled antibodies to detect
the antibodies to Candida present in the biological

30 samples.

25. A method according to claim 24, further comprising
the step of labeling the secondary antibodies with a label
selected from the group consisting of fluorescent dye,

35 radioisotope, enzyme, or combinations thereof.

26. A method according to claim 25, wherein the
secondary antibody is labeled via bound ligands.

40 27. A method according to claim 19, wherein detection in
the detection system is selected from the group consisting
of colour development, chemiluminescence, fluorescence,
radicactivity, or combinations thereof.

45 28. A method according to claim 25, further 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.



buffering agents and ionic salts. 38. A conposition conprising antigen

consisting of a 45 soluble cytoplasm c antigen preparation which is
depl eted and which consists essentially of antigens for

mannose

anti bodi es to Candi da of nol ecul ar weights 55 kDa, 30 kDa and 20 kDa
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29. A method according to claim 25, further comprising
the step of directly labeling the secondary antibody.

30. A method according to claim 25, further comprising
the step of indirectly labeling the secondary antibody.

31. A method according to claim 19, wherein the antigen
composition is either immobilized on an inert surface,
embedded in a gel, or conjugated to a molecule.

32. A method according to claim 31, wherein the molecule
imparts colour, fluorescence or radiocactivity to the
antigen.

33. A method according to claim 19, 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 cells, tumors and
organs.

34. A method according to claim 33, wherein the skin
consists of external sections selected from the group
consisting of respiratory, intestinal, and genitourinary
tracts.

35. A method according to claim 32, wherein the
biological sample is serum.

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

a).a biclogical sample collection device;

b} .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 kbDa and 20 kDa;

c) .means for detecting reaction between the antibody
in the sample and antigen composition.

37. A kit according to claim 36, further comprising
buffering agents and ionic salts.

38. 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.

detecting



