-1- MODULATORS OF CANDI DA HYPHAL MORPHOGENESI S AND USES THEREOF
Field of the Invention [0001] The invention relates to nodul ati on of
fungal norphol ogy between yeast-to-hyphal growh transition and use
thereof. Background Art [0002] Candida al bicans is the nost preval ent
fungal pathogen in hunmans, causing lifg threatening systemc

i nfections in immno-conproni sed patients. Largely due to the
ranpant Al DS panddﬂDtDlﬂIAT@RSJGEtCME!MH\@fHALMRBH@GENEﬁSmgus C.
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humans to the nost prevalent fu ot ds, F.C. (1985) Crit.
Rev. Mocrobiol. 12, 45-93; Cal derone, R A., and Fonzi, WA. (2001)
Trends M crididadf the, Invendti®o®5; Bernman, J., and Sudbery P.E. (2002)
Nat. Rev. Cenet. 3, 918-930; Gow, N A, et a/ (2002) Curr. Opin.

M crobi al . 6- 02 - J. d. Mcrobjal. 292
Mcr ot ol ooff°. 3 a8 28 hoblbsor o kTR0l pdBen
i nfections iyeastrmtiphap Rirsaeitioabhe ks théew! | establ i shed

vi rul ence tralt of C albicans is its ability to switch between

sever al h?(l ogi cal, forns such as buddi ng yeast, pseudohyphae and
true hyphae to environnental cues (Leberer, E , et a/
(1996) Proc. Natl. Acad. Sci. USA 93, 13217-13222; Lo, HJ., et al/
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939-949; Br SuA18893R; Gca'nd\!.Pohaéah(Zommu(r;j o). Misoibigic 8, 366—37105:u H.
(2002) Int. J. Med. Microbial. 292, 299-311). C, albicans commonly causes life-

threatening systemic infections in immuno-compromised patients. A well

established virulence trait of C. albicans is its ability to switch between several
morphological forms such as budding yeast, pseudohyphae and true hyphae in
response to environmental cues (Leberer, E., ef al (1996} Proc. Natl. Acad. Sci.
USA 93, 13217-13222; Lo, H.J., ef al (1987} Cell 90; 939-949; Zheng, X, et al
(2004) EMBO J. 23, 1845-1856.). Serum is an inducer of this switch.

The yeast-hypha switch is well documented to-play important roles in
penetrating host tissues and escaping from phagocytic destruction (Cutler, J.E.
(1921) Annu. Rev. Microbiol. 45, 187-218; Lo, H.Jd., ef af (1997) Cell 90; 930-.
949; Phan, Q.T., et al (2000) Infect. Immun. 68, 3485-3490; Bal, C., ef al
(2002). Mol. Microbiol, 45, 31-44), two processes generally important for

pathogenesis and virulence of many microbial pathogens. Indeed, C. albicans
mutants defective in the yeast-hypha fransition exhibit significanﬂy reduced
virulence (Leberer, E., ef af (1997) Curr. Bicl. 7, 539-546; Lo, H.J., ef al (1997)
Cell 90; 839-949; Braun, B.R., and Johnson, A.D. (1997). Science 277, 105-




-2- 109; Cal derone, R A, and Fonzi, WA. (2001). Trends M crobiol.
9, 327-935; Stoldt, V.R, et al (1997) EMBO J. 16, 1982-1991; Zheng,
X., et al (2004) EMBO J. 23, 1845-1856). Thus, bl ocking the

nor phol ogi cal switch holds high promse for devel oping effective
medi cal interventions for candidal infections. Al though a variety of
I nducers have been reported to trigger“the yeast-hypha swtch under
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acid-precipitable. This report observed that adding the dialyzable fraction to

glucose-containing medium did not induce the yeast-hypha switch.

[0004] The key signalling cascade responsible for serum-induced hyphal
growth has been well established to be the cyclic AMP/protein kinase A (PKA)
pathway (Leberer, E., ef af {2001) Mol. Microbiol. 42, 673-687; Liu, H. (2001)
Curr. Opin. Microbiol. 4, 728-735; Roche, C.R., ef af (2001) Mal. Biol. Cell 12,
3631-3643). C. albicans genome contains a single adenylate cyclases gene

CDC35. Hyphal induction activates this enzyme, resulting in a spike of cellular
cAMP level and subsequent activation of PKA (Bahn, Y.S, and Sundstrom, P.
(2001) J. Bacteriol. 183, 3211-3221; Roche, C.R., ef af (2001) Mol. Biol. Cell
12, 3631-3643). This pathway leads to the activation of a transcription factor

Cakfg1p which regulates the expression of a large number of hypha-specific
genes (Emst, J.F. (2000) Microbiology 146, 1763-1774; Lane, S., ef af (2001)



genes (Ernst, J.F. (2000) M crobiology 146, 1763-1774; Lane, S., et
a/ (2001) -3- J. Biol. Chem 276, 48988-48996; Liu, H (2001) Curr.
pin. Mcrobiol. 4, 728- 735). CDC35 del etion causes a conplete | oss
of hyphal devel opment as well as severely retarded yeast growh
(Roche, C R, et al (2001) Ml. Biol. Cell 12, 3631-3643). Although
Cdc35 is thought to reside near the very beginning of the cAVP/ PKA
pat hway, i US BRISShéne 276 £8088-48a96alits ¢hgR0Q1 h@arrn@bfrbe&ﬁmrobaﬂu emd.
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1782).

[0005] The present invention seeks fo provide a hitherto unknown means for
modulating hyphal growth. It provides methods for screening modulators that
are capable of achieving this outcome as well as therapeutically active
compounds that are able to interfere with C. albicans virulence.

General

[0006] Those skilled in the art will appreciate that the invention described
herein is susceptible to variations and modifications other than those
specifically déscribed. The invention includes all such variation and
modifications. The invention also includes all of the steps, features,
formulations and compounds referred to or indicated in the specification,
individually or collectively and any and all combinations or any two or more of

the steps or features.



-4- [0007] Each document, reference, patent application or patent
cited inthis text is expressly incorporated herein in their
entirety by reference, which neans that it should be read and
considered by the reader as part of this text. That the docunent,
reference, patent application or patent cited in this text is not
repeated in this text is nerely for ré&&sons of conci seness. [0008]

Any manuf agigBb®f * EdcRsdddiher fefeidfss, patEhaSplidatien W tpatent cited in this
speci fications,” and product sheets for_ any grroducts menti oned herein

or in any desumexpressiydoepepeatediherpin iBrtbeis RtreRePyreieregce. waiagyeans
| ncor por at etﬂ?ﬂff 'sRbld%e F@é&%@@ggﬁ]sidrﬁgﬁ pb;gesf.eeﬁt%aeapb%?ﬁ 6fﬁhfsh[%xt.t That,

pr actice of e I nventl on. I nven OQ I S not ‘O
linmted in theaueumerdnieferentéepatepieapflicatiamioo diatanitcileddndhisbiest is not

cenpl | 11 cAEPBRenm Yo ks el 1 o3 eah SR B L s or mut ati ons

and nethods are clearly within the scope of the invention as
descri bed Hé0e8h. Ar0mahufBicturers instrucivree slesciipibnb e priduchagedificdtiods,

one or nore range, of ,valugs (eg si,ze, concentration et.c) of
Val ues i 1ensEPHEt shal B AriopRilE rRRGERA oY o i a0y pofggEn

i ncl udi ng tikeorpatdues by ebichérivg fidreinl argdesrebpthcovpdrutsl etpmcgnteférentde
range which lead to the sane tﬁr sut%sta Eia\ll t he sane outcone as
the val ues 3NFBaY REANPIRYBRFERE ARFUCR LT IRBINYEM)- ch defi nes the
boundary to the range. [0011] Throughout this specification, unless
thehcont ext[opegi MR Pidrentvirdentiorn heenw:mlil bt')stdlﬁ‘iitégsiﬁ"sdmpdevay iy ]ahmeh
such as "conprjses" or "conprising., W e under.stood taq | t he
i ncl usi on offpe§‘ﬁ§tﬁiiﬂ'é@'m%§°g€?s%mgF‘S[F‘pi”-ofr @ﬁ%@@@?@fﬁaws Buntefged for
excl usi on gheapyrgisBelofi BkEGBNficRlioN’ OMP. Of FLARBEANS - edlivaientl aduased
that in this disclosure and particularly in the clains and/or

par agr aphs,forravlations emd methadsnpie slearly Withinghesgpe elcHiginventgn asnd
the like caflansy hBgiyeaning attributed to it in U S Patent |aw,
e.g., they can mean "includes", "included", "including", and the
like; and that terms such as "consisting essentially of' and

"consi sts d988&dk i JiheyinyentiomdeserihednieipimgraysFiElugedons or HapRe rrngepf

Patent |aw, . sg%er% Lbgy c?ﬁéé?\‘ffafdeﬁ BEMRNLAgE ¥ VRXRs Gl be uhE&istded to
but exclude el'e s tha
inciude all values within the range, including the values defining the range, and
values adjacent to the range which lead to the same or substantially the same
outcome as the values immediately adjacent to that value which defines the

boundary to the range.

[0011] Throughout this specification, unless the context requires otherwise,
the word "comprise" or variations such as “"comprises” or "comprising”, will be
understood fo imply the inclusion of a stated integer or group of integers but
not the exclusion of any other integer or group of integers. It is also noted that
in this disclosure and particularly in the claims and/or paragraphs, terms such
as “comprises”, “comprised”’, “comprising” and the iike can have the meaning
attributed to it in U.S. Patent law; e.g., they can mean “includes”’, “included”,
“inc!uding,"', and the like; and that terms such as “consisting essentially of’ and
“consists essentially of” have the meaning ascribed to them in U.S. Patent law,

e.g., they allow for elements not explicitly recited, but exclude elements that



-5- are found in the prior art or that affect a basic or novel
characteristic of the invention. [0012] Qher definitions for
selected terns used herein may be found within the detailed
description of the invention and apply throughout. Unless otherw se
defined, all other scientific and techpical terns used herein have
the sanme neaning as commonly understood to one of ordinary skill in
the art to amhiochdtihghé prientsrpar et affgst a2 uasimoy nofvel tiearaciedstid ohthe
[ 0013] The glr esent invention is derived fromthe discovery that

mur anyl - and conpounds that include nmuranyl-L-alanine in
their core structure such as bacterial peptidoglycan conpounds I|ike
mur anyl - L- ajogihe,Otiver defiitiots folr aeiectdd- lesrag luskedrharein may be found within

N- tyl d tyl- | - L-

A anyl L0 | sba1 el fedoxioft o b HeveoRe AOY! SRaiaIiaUgRtfas Unless

| nducers | Norise bbngls, allliiRsessiaTio wndebhralbiris R6¢ hbfein REVE id ¥
within the Ieucine-rich- repeats (LRR) domai n of

essential ujyT¢ SBPATHRG EELABRMPRY Unseptiard & eRerch wdmm .Sg%l ip é@e art fo

Candi da al 2R I)r e 9B LRR domain nutations induced in
CaCdc35p ag\g | s?re%lI (ag| &ﬁ Flﬁdr ng of nuranyl-L-alanine and

conpounds that include nuranyl-L-alanine in their core structure, and
(b) hyphal Symmany oftheayentiers,  t he i nvention provides a method for
treating a patient to at | east affect Candida hyphal growth, which

conprises tjp15j ePrrf preSEAL AGEAtEh KheeriveaffRsih 1tRE diédovefyPthal Fruramyl-L-
ant agoni st to nuranyl-L-al ani ne and/ or conpounds that 'include

nur anmy| - L- adlapibaandhcameeyndsoinat incluglet mrenad-alaning) indhels ety plaugtiee
engages t heg -
ang/gr corrpdc?ﬁndsd B?ﬁbﬂal%%@%&ééﬁcaﬁ@ﬁﬁﬂ&% Eﬁe Hmé“r?ﬂ%i la1é’r{rﬁé”rﬂﬁ’ramyt
structure fl-alanyl-Rdsoglutanine,hie-acRfyl- rmnmnml -L-Rlastieg, syidyN- ad&éll—mwal@&hlr-st

|t erfer €S bh (RO Han e 0ahe WL DR IPB M o SR Gor RO

neutralize mura de’re ounds Tn
patient's bindys.f|Thete ¢empburads ‘lmrtdhwuh s:derclﬁct aifrnﬁyr ,witﬂnmckble IphciserEch-

mcus” et oy SBree LRRT &by | O RBCaRbEL AhShodetlt MokrPom IRgler for
hyphal growth in Candida (eg. Candida albicans). Furthermore, LRR domain
mutations induced in CaCdc¢35p abolished (a) the binding of muramyl-L-alanine
and compounds that include muramyi-L-alanine in their core structure, and (b)
hyphal growth.

[0014] Thus, the invention provides a method for freating a patient to at least
affect Candida hyphal growth, which comprises the step of, contacting the
infection with (a) an antagonist to muramyl-L-alanine and/or compounds that
include muramyl-l.-alanine in their core structure and/or (b) a compound that
engages the LRR domain of CaCdc35p preventing muramyl-L-alanine end/or
compounds that include muramyl-L-alanine in their core structure from binding
to the LRR domain. Preferably, the antagonist interferes with Candida hyphal
growth by means that remove, degrade, neutralize or compete with muramyl-
dipeptide related compounds in a patient's body fluids (such as without
fimitation, blood, plasma, bodily fluids in esophagus, throat , interstitial fluid,
lymph, mucus, etc). More preferably, the antagonist is effective against



-6- rmuranyl -L-al anyl -D-i sogl utam ne, N-acetyl nuranyl -L-al anine, N
acetyl nuranyl - L-al anyl - D-i sogl ut am ne or

mur anyl - L-al anyl -L-isoglutamne. In a highly preferred form the
antagoni st is specifically effective against nuranyl -

L-al anyl -D-isoglutami ne. [0015] An alternative formof the present

i nvention resides in nuranyl-L- al ani & and/ or conmpounds that include

nur anyl - L- al,aphMel-iBldhEDLisédi@migé,r uct Url”@-ab@tyhﬁ@ramfeﬂﬁﬁtﬁée of aN-
medi cament for treati ng a patient infected wth Candi da, preferabl y

2 medi cameneceyRIERYEEaanYE RSe@ UIMIBs (O JAHETEAL MpR¥l-isgebiamine. In
0016] Th
[ ] e gg—ﬁﬁﬁ%h{)om %drl?l?ﬂ’?g él‘?ta Ghigt E%{)E&fﬁé}%ﬁédl%’%a ?Phﬁpérﬁsq

phar maceut i I ons’' conpr | |ng erap ective
anount of (.fa)!awir[hlsbglgtmmise. to muranyl -L-al ani ne and/or conpounds

t hat include rrurarryl -L-alanine in their core structure and/or (b) a
conmpound th ga gthﬁ _
mur anyl - L-a e gﬁ teFr{é‘?g%@Orﬂn hgxfes I'nc ?/éﬁé?onrg ra %’ uram (laLl n

their core aianma wamel/drr oambounhlmqhat ontlhée Lﬁlaramyﬂdt-alanim usethdn‘eroeifen
a corrpound be. t her apeu al | effecti | Ve dS abI ffect
Candi a. nyphietyion e FRBEEER e REtFRrer el S SalahCininh.
capabl e of wnﬁucamwd@,npnemmm@ 4 efpdibadfchinuged fratiicatrhent &ﬁéﬁécﬂd‘?@‘rdtda
i nvention aL ErOV|ﬁes a nmeans for prognosing or diagnosing the

course of a BWnf ect i on, conprising the steps of: neasuring the
anount of muranyl -L-al ani ne and/ or conpounds that include

nuranyl - L- ajgotiele The pleebht GAYEntRInT Wss!r feldtas basly chinpodiionempickdiing
froma Candida I1nfection. [0018] Further the invention prqvides a

means for dBERPHAGHHHER 1qRERRstions qomyisingea thagpauinally sitegtive ARToyAt of

i nfection, BRI shigohikRe &t %’@raﬁ'fw L%léﬁﬂﬁé’%ﬁ&ort&ﬂnﬁé@ﬁc@s Qﬁath)ﬁ&]‘@de
grow h according to the above nethod and t determ ni

patient's tesEdREH-alRons: 8itheir corasedsiae mcﬁ%(b)g?rmmougdg ﬂ@t@@@@%ﬁ
ﬁéaﬂgt f OI[‘ Ogtigee%?ﬁ;l Oﬁ%ﬁgﬁ a?éﬁf%%‘g&agrﬁvgﬂ%{é%ﬂc}?ﬁd;te @ﬁga#rﬁ@_-glé'ga hyphcj';tli)r
gr owt h conpedrspogndshibat ingpslechuramyl-L-alanine in their core structure from binding
to the LRR domain. As used herein a compound will be therapeutically
effective if it is able to affect Candida hyphal growth. The compound may
further comprise an adjuvant capable of inducing an immune response in a

patient.

[0017] The invention also provides a means for prognosing or diagnosing the
course of a Candida infection, comprising the steps of: measuring the amount
of muramyl-L-alanine andfor compounds that include muramyl-L-alanine in
their core structure in body fluids sampled from a Candida infection.

[0018] Further the invention provides a means for_determining the most
effeciive treatment for a Candida infection, comprising the steps of: diagnosing
the state of hyphal growth according to the above method and then
‘determining the patient's freatment according to whether hyphal growth is
expected or not.

[0019] Consistent with the invention there is provided a means for screening
for agonists and antagonists of Candida hyphal growth comprising the steps of:



-7- (a) contacting (I) muranyl-L-al ani ne and/ or conpounds t hat

i ncl ude nmuranyl -L- alanine in their core structure and (ii) the LRR
domai n of CaCdc35p froma Candida species with a sanple conpound,
and (b) detecting whether the sanple conpound exhibits agonistic or
antagoni stic activity towards the interaction. Preferably, the

met hod is used to screen for antagonistic drugs that are capabl e of

l nE erfe[| ng(aglcf)h%fctih%(@nﬂltl;eﬁrﬁyitL—Q[(lélnln@ﬁhﬁcﬁ@ﬂ cdm;b‘rﬁlmds%éﬁ'intﬂhée muramyl-1.-
i nteracti on between al/ bi cans (s as a -

mur amyl - L- %ﬁaw Inpthiey ofresinpive aﬁéa@bﬂw =15 ﬁyﬁmmmﬂﬁaﬂﬁf}q‘?ﬁp from a
N-acetyl - Qﬁi!ll}dal-s;?éc.‘?’é‘sy bithDh | st Oﬁtﬁmd and b) detecting whether the

mur anyl - L-al anyl - L-1sogl utam ne). [002 hé pre ent I nvention also
rel ates to sampleusasnpodsadt exhikits l@gomséc ab @rdaganistisd aghdtyt fewardgsthe n

treating Ca]ﬂf’érgénéw p?’g%fegefbwtﬁo Jﬂotﬁo@alé LF%P to é&gg&lr d Qn@@%]@ﬁé Txdr%lgs

aspect of t Iravent i ng nDrp 0genesi s o
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f ungal enV|r rrent The fu envi_r nt |nc

f1 ui ds( suchMELagHIh AFVes r}?aﬁ{bbﬁ?”sbf%% aﬁ1 %E‘cﬁef"r"g)”?lﬂ?%émﬂh'-'
esophagus, altahyfqa-ﬁsogmhmirsg Na@dtylf-rhura@hleLy@IEhmenNCa&tyI&ﬁ@r)amyT—Il%ianyl—
fungus may be a yeast such as gﬁda or Candl da al bi cans. The

nmodul at i on %%PQIW@FU@% MWEIY-hea#) dPOg[Hﬁ”ﬁH enisis by increasing
t he concentration of nuramyl-L-alanine or inhibit the hyphal

mor phogeni snoazb¥ rﬁra)we"s@ndﬁ%aﬁ@mgnﬁ rélatds’ & ban@guﬁdi@ identified by the
concentration o mur any -al ani ne. The concent ration

mur any| - L- & ﬁf@ethﬁ?éﬁfﬁéh?‘é%‘%ﬁtr%@{i@a‘a@@ﬁ@? M@hﬁ'rs’é@w@@a aRAtigAt.
anti body such as a catalytic antibody. [0022] Accordingly, the

net hods despoRipd iRek@bthef¥spsst USEdiHeN inPErR0Sd | MetfRJiTOThodulating
t herapeutic and drug screening nethods. Ot her aspects, and advant ages

of the i nveREIRAPSRNPSIS RicBENGsHEY eFRNtEYingh fae corpemteaiion; af MisamytL-
froma revi &mh@& Iﬁ'}ﬁeﬁefﬂ%ﬂl%vﬁﬁrﬁﬁéhtptﬁh‘énfun%! éﬁwrarnmqﬁawﬁcmde body

reference to t owing illustrative draw ngs. -8- Bri'ef

Descri pti orfluids(sueh Bsawitheis l[roitatien, wilensd: eplasm@q@ﬁﬁdsarﬂuasr \ic espphagys,
hyphin a mypaniyhaikrBhaHRE W, mucus, etc). The fungus may be a yeast such as

Candida or Candida albicans. The modulation may include inducing hyphal
morphogenisis by increasing the concentration of muramyl-L-alanine or inhibit
the hyphal morphogenisis by removing degrading or neufralising the
concentration of muramyl-L-alanine. The concentration of muramyi-L-alanine
may be removed degraded or neutralised by an antibody such as a catalytic

antibody.

[0022] Accordingly, the methods described herein may be used in
prognostic, diagnostic, therapeutic and drug screening methods. Other
aspects and advantages of the invention will become apparent to those skilled
in the art from a review of the ensuing description, which proceeds with

reference fo the following illustrative drawings.



does not have the N-acetyl group comonly found in bacterial PGNs and
mur anyl - L-al anyl -D-i sog lutamine. [0024] Figure 2: Shows that 2% of
the filtrate of TFA treated seruminduced nore than 90% of the yeast
cells to switch to hyphal growh. [0025] Figure 3: FPLC and HPLC
results of the serumfiltrates [0026] Eigure 4: Structures of

mur am c- L- al anene isoglutamate (left) ,'8' mur am ¢ di pepti de (MDP)

(m ddl e) angrief DeBEFAPHEADIIHE Wihlviddgd ght) [0027] Figure 5: Solid
phase synt hesis of hyphin a nuranyl-L-al anine that does not have the

N-acetyl gr o] nly foynd.in bacterial . Detail ed Disclosure
of the Inveﬁﬂ’_&&ﬁ 065 TritdamiealesiLaoR 2] A _@rwagramsa-ﬁ-qﬁmne that
appl i cant’ sdgds agY Haletiat N-48eh2Brbud- cah@vhly JoLis@ dh WM PGNs and
approximately 300 tines nore active than N-acetylglucosamne as an
i nducer of O&RIMYL-BlApKEP-gpdwiemine: acetyl gl ucosanine is currently
t he nost potent single-conmpound hyphal inducer known. Further, this

research ha 0 . b =L i I }
i e it b O024P 0 FIBES: Shoininala AR e fliredh T RepfRthottdThdtood

LRR- dorai n #giathesd % e theexpash cetisda sdtgh 4o byplaa giowth.
mur anyl - L- al anyl - D-i sogl ut am ne bi ndi ng and hyphal growth. These data

suggest  t hajoo88fledaneRt: 244 Glaf@HPLEVeSLENE HESERM A0S a5 el | as

signal trahsducti oh. ese data revea p plays central a
role in signal _recognition as well as signal transduction. These

fi ndi ngs uniP@26] aFig¥rsord: afitruchlip@nobanHeriRisilcaleaeter isogiutaaag dieft).

i nfection d \VeI AT L | ; nismin
thi o pat hogon hsiRaiEl (LM AT ¢ pricEREar RISEIREAT. “W th o
Candi da infection -9- [00281] On the basis of the above, the present

i nvention pi08¢7THed iguraek:hoelid phase pyihesiy o Ip@hineatmuranyld.-adanae dhat

|1 oot on ot HeSE MO RS ol Pbah R AEER YT Bl BiRgTP | ses

the step of: contacting an antagoni st to

mur anyl - L-al ani ne and/or conpounds that include nmuranyl-L- alanine in

their core MMMM&&E@M&E@OUM that engages the LRR

domai n of CaCdc35p preventing nuranyl -L-al ani ne and/ or conpounds t hat
[0028] The present invention derives from the applicant's discovery that

muramyl-L-alanyi-D-isogiutamine is approximately 300 times more active than
N-acetylglucosamine as an inducer of Candida hyphal growth. N-
acetylglucosamine is currently the most potent single-compound hyphal
inducer known. Further, this research has also revealed that muramyl-L-
alanine-D-isoglutamine binds with high affinity within the LRR domain of
CaCdc35p and that LRR-domain mutations induced in CaCdc35p abolished
muramyl-L-alanyl-D-isoglutamine binding and hyphal growth. These data
suggest that CaCdc35p plays a role in signal recognition as well as signal
transduction. These data reveal that CaCdc35p plays central a role in signal
recognition as well as signal transduction. These findings unveil an important
human pathogenic factor for Candida infection and the use of an evolutionarily

conserved mechanism in this pathogen-host interaction.

Method for freating a patient with a Candida infection




i ncl ude nmuranyl -L-alanine in their core structure frombinding to the
LRR domain. Desirably, the antagonist is provided in a therapeutic
effective anount. [0030] An alternative formof the present

i nvention resides in muranyl-L- al anine and/ or conpounds that include
muranyl -L-alanine in their core structure in the manufacture of a
medi canent for treating a patient infeCted w th Candida, preferably

a nedi camenpo2gied Orithe! I9digBNthe 8b@fd, aleé pesyreit deventiyiniprbvideouthethod
[0031] "Treatnent” and "treat" and synonyns thereq fer. to both

. Yy Ne ; f re
t her apeut i dot eating At Pafiedt YGpRFard§e HEctnege AN nTesHO R (% felated
wherein th Lect, ; inkl B&S [
condi ti on, %lr%é}ﬁ%"rﬁt FJ%H& aE;Sm%Q;ﬁ%ﬁige %@e hgf?v%?gavghﬁg ?’%o???t%n%gg (gﬁan
such treat rmtagdnist| tadmutdogd.-alanineadyd/ar chmpoaadslitort ineluglet myranay-L-

o R Bl [958 gl G L

"t her apeut idoabdity off CaCtic3sp araventitig ohurangybipdamide and/br bempouad diet

of active agent that is capable of preventing or_at lLeast .sl.pow

Goun_ (1 essaitigy miemiaiendn. el Sorf gl Eifie 8 HHIRR
growt h. Dosp@finan®efably Ihé antagomét an poliagdrhsh terdpeuticnefadtiven
in a pharmaceutical conposition nay be determ ned by one of ordinary

skill in tRMOWKs of clinical pharnacol ogy or pharnacokinetics. See,
for exanple, Mirdenti and Rescigno, (1992) Pharnaceutical Research,

9:17-25;, Mppesd] 2h aternativiOfkin oPiies pResuk inadntiBaseaide’, in muramyl-L-
8:1351-1359; and Mordenti and Chappel |, "The use of interspecjes
scal i ng i n alaine oRMd{at i GonpQUNdS o ifia o lnchiste; dRurgRy -heslpmipg gin their core

Devel Op”'e”tszgt;.lgﬁﬁé’_t?ﬁ tfd n"f‘énufé&gl%t ﬁ{ Bem@aidamehnt 9GS trelling %9&9()6&1’( fected

42-96. An eftective amount o e antagoni st to be enpl oye .
t her apeut i odth Caniide, gegferably almedicemeask diperen inpaimeart dot #ftachsaneide
obj ect i ves,hylpﬂgE r? £ of adm nistration, and the condition of the
mammal . Acc m% y, it will be necessary for the therapist to titer
t he dosage and nodify the route of adm nistration as required to
obtain thd0edtli nilreatreeripeand c “egatecand Asyniiver iaresf defsagl nbefht
\r,\gingﬁ . f (r)(r)mrtr@?%B%léﬂé) t gé‘@r{éﬁ anQ H18phfladfiColBlei8nttive PredRITR! witerBthe
object is to pre\}ent or slow down (lessen) a Candida condition, in particular
Candida Hyphal growth. Those in need of such treatment include those
already with a Candida infection as well as those prone fo getting it or those in

whom .a Candida infection is to be prevented.

[0032] As used herein a “therapeutically effective amount” of a compound
will be an amounf of active agent that is capable of preventing or at least
slowing down (lessening) a Candida condition, in particular Candida hyphal
growth. Dosages and administration of an antagonist of the invention in a
pharmaceutical composition may be determined by one of ordinary skill in the
art of clinical pharmacology or pharmacokinetics. See, for example, Mordenti
and Rescigno, (1992) Pharmaceutical Research, 9:17-25; Morenti et al., (1991)
Pharmaceutical Research, 8:1351-1359; and Mordenti and Chappell, "The use
of interspecies scaling in toxicokinetics" in Toxicokinetics and New Drug
Development, Yacobi et al. (eds) (Pergamon Press: NY, 1989), pp. 42-96. An
effective amount of the antagonist to be employed therapeutically will depend,




preferably about 1 pg/kg/day to 10 ng/ kg/day. [0033] Preferably, the
antagoni st interferes wth Candi da hyphal growh by neans that

af fect the concentration or presence of or binding activity of

nur anyl - di pepti de-related conpounds in body fluids (such as w thout
limtation, blood, plasma, bodily fl ui ds i n esophagus, throat |,
interstitial f|UId | ynph, nucus, etc) Oto the LRR-donmain in
CaCdc35p. 'Vfb’ )ﬁ% 1&" ryvhettﬂgrapéﬂﬁégﬁjycﬁf'eé $hé'lr f)%téf\’eﬁjrﬁlﬁ%hﬁﬁén and
mur anyl - L- al any I'sogl ut am ne acetyl muranyl - L-al ani ne

N-acet yl mur Won_mﬂgracpfﬁhe D:argmg! Bcaatdiagly.r it will be necessary for the therapist

muranyi - L al gt i @%ﬁ@pgg {3 Buld BfbdtmPliftoh R feBlf2d 1d'Botain

ant agonl st I've agal ns

mur anyl - L- atrmnﬂtrnﬁailtls@'gbamtmﬂeiffaﬁ. A §04] ddiheddsmge Might sgpgeifsir absuiukked

in the broadest sens d inclu an |l ecul e th artiall [
fully bl ockgg&gntﬂl Bﬁ’ﬁé 8 meli gﬁﬁ‘% %{rgn{%‘?aeteﬁﬁvcyﬁ'giiﬁ VP pgf Y.
mur anyl - L- ab@%r@ﬁlyadbﬂu@ﬂ L@Wmamgxkgmw ude nuranyl -L-al anine in
their core structure. Such antagonists may work by engaging either

mur anyl - L- al anj ne_and/ or ounds. th i nclu ani |
their core @%‘thfﬁf@gﬂrﬁ? lyg W@?O'@ﬁbﬁ%‘feﬁrﬁﬁ "V_‘%Qd(%ﬂ’ﬁ[wh@‘ EQ Egﬁ’
preventing m@dhaMihht lafRbA fhd CoAbEMiRItiohO BR PHagendenaF drbindig activity of
muranyl -L-alanine in their core structure from bindi 20% to the LRR

domai n. [ 00BsTaBYrdipgrtcieariaiefbnFRTPABIdE UiNe PoslediUidsc SHGh | ABI ydeout
ant agoni st ﬂﬁéﬁ&?Pq%&id Cﬁl?éﬁ‘é Qﬁﬂ% fi J[@Q'ﬁ?%%ﬁh%ﬂ&afi.‘ﬁﬂoa@" F?@t@FsltiﬂQi fluid,
d or conpo

anal ogues o nmur a ani ne a t hat 1 ncl ude
mur any! - L- alyerrmhernmwsu lede)r tocheelRBtdamcainris, CaRdcdrm| IMaegpigfarably, the

ol ecul es, ghooQGL VRIS | Qb dETThIA ALAISERSE, N

mur anyl - L- a PRE=an conpoun ani ne i
their core ad:et;dmunamyhb-ﬁlarmmrprl dé-acetytragtairmd-Lealanyldividogluiahbne ne or

and) o oo e Al e, S G et St

candi dat e agsmf&iaupwfacm@mirﬁ rphegHlL-alaryiiDagaglutaniige. hyphal
grow h. [0037] Consistent with the invention there are provided (a)

m: ;Pr;fjl ©s fﬂ%ﬁt‘tﬂgr'ﬂ}rgtleﬁl'gI"%At%@ﬁ&gt"?sngéé)ci inthe Orclaja?éjest %Qﬁée a%ln!i'cqﬁdes any
molecule that partially or fully blocks, inhibits, or neutralizes a biological activity
of muramyl-L-alanine and/or compounds that include muraMyI-L-alanine in
their core structure. Such antagonists may work by engaging either muramyl-L-
alanine and/or compounds that inciude muramyl-L-alanine in their core
structure or they may engage the LRR domain of CaCdc35p preventing
muramyl-L-alanine and/or compounds that include muramyl-L-alanine in their

core structure from binding to the LRR domain.

[0035] Suitable antagonist molecules specifically include antagonist
antibodies or antibody fragments, muramyl-dipeptide analogues of muramyl-L-
alanine and/or compoundsl that include muramyl-L-alanine in their core

structure, and small organic molecules, etc.

[0036] Methods for identifying antagonists of a muramyl-L-alanine and/or
compounds that include muramyl-L-alanine in their core structure may

comprise contacting a muramyl-L-alanine and/or compounds that include

n

n



core structure and (b) antibodi es that engage the LRR donai n of
CaCdc35p preventing nuranyl -L-al ani ne and/ or conpounds that include
muranyl -L- alanine in their core structure frombinding to the LRR
dormai n. Exenplary antibodies include polyclonal, nonoclonal,

humani zed, bispecific,, and heteroconhugate antibodi es. A

Pol ycl onal Anti bodies [0038] The antib #ies of the invention may

conprise popyd ﬁ.—a%ﬂ?deﬁﬁ%@ﬁ cord\thaede viath meemwdwqém loy ChoR8B5p in
anti bodi es are knhown to e skilled artisan. | ycl onal anti bodies

can be raisée pr@sanmmfma ,cam@daf@xwl?é,ownf@ﬁ@n@t majeeule jafdeREeRSWEDf
an 1 nmuni zi R)tvp if desired, an adjuvant. [0039] Typically,

t he i nmuni zi'1ig ag and/or adjuvant wi Il be injected in the namml
by nultiple subcutaneous or intraperitoneal injections. The intensity
of the respi®#SE] i Lofwiseni wih by ibueriion thesetaes pravidedd(sigantibedigsz o

of the i mw}‘ﬁﬂf’agﬁﬂ?%%aﬁﬁ%gggﬁﬁ EPE@SHE&?‘ hat NRGIAGL m@[‘rly? Eialﬁﬂge P heir

di fferent I OwWn™ proteins.
i mmunogens ore qmnmtwérmd/\(h)mmzbodhbehaﬂ angags Hie LERodmémkchaCathd:SSp

come from sources far,, renoved fro ost an

(e, e MURARELt2ana: 8hd/abrrrysdindsg Bato ol pitahL-

desirabl e tgabige iRi @dlrycdryrdtiuctite Frodh &imdin 310|tﬁ§1LrRl§Qﬁﬁﬂaiﬁ| nEﬁarh]blary

animal will produce antibodies to evenﬂ%qua unts of ng ties
gresienalrh

present as anbodiegs ipgludge RAYIRN0ND URRfiZ66 dy PiEREPtRs 2nd

i ncreases V\hétgrocgﬁﬁ@@{éegn@ga%ure to the i munogen, so a serl es of
injections at regul a intervals is needed to achieve both high

| evel s of antibody production and antibodies of high affinity.
[0040] To the exdielveiangl Odi®Bagoni st i s an antibody that engage
the LRR domain of CaCdc35p preventing nuranyl -L-al ani ne and/ or

conmpounds tjpeBs} 12rhd aﬁﬁmmwhvémaina;maepazdnﬁpﬁsteep(ﬁlya@m Hitiboéies! e
from bindin to the LRR _domain the inmunogen w an sel ect

ed
from ani no Methesis npieraling RosloneRaNHRRRIE are &W@@dﬁbﬁf@psk!“ed artisan.
Preferably, p&?élog@ 1 AHlibBAjcd SRBERER A d m@ﬁxmﬂe{‘cﬁcéxﬁﬁmﬂ Clzlydr{%.eoﬁrﬁgfé)n
27 1n the CaCdc35

of about 363 protein. Sequences | east
5 6, 7, 8,ingctians ofim) imounizig EEnhanhdf desies, ﬁﬂ(ﬂﬁlﬂu\ﬁﬂb

[0039] Typically, the immunizing agent and/or adjuvant will be injected in the
mammal by multiple subcutaneous or infraperitoneal injections. The intensity
of the response is determined by several faciors including the size of the
immunogen molecule, its chemical characteristics, and how different it is from
the animal's own proteins. Most natural immunogens are proteins with a
molecular weight above 5 kDa that come from sources phylogenically far
removed from the host animal (i.e., human proteins injected info rabbits or
goats). It is desirable to use highly purified proteins as immunogens, since the
animal will produce antibodies to even small amounts of impurities present as
well as to the major component. The antibody response increases with
repeated exposure fo the immunogen, so a series of injections at regular
intervals is needed to achieve both high levels of antibody production and

antibodies of high affinity.

[0040] To the extent that the antagonist is an antibody that engage the LRR
domain of CaCdc35p preventing muramyl-L-alanine and/or compounds that



region will generally be used to generate those anti bodi es.

Desirably, the sequence selected will generate an anti body that
specifically interferes with binding of nuranyl-L-al ani ne and/ or
conpounds that include nuranyl-L- alanine in their core structure to
t he LRR domain of only CaCdc35p. [0041h Not all i mrunogenic nol ecul es
wi || however generate the |evel of aﬁt?body desired. To increase the

intensity ofnditRe MUrumel-L-2f&ponsen thaMdegensicale Rembbingmgd he LRR
conpl ex m xtures fhal | ed adj uvaq Adj uvants are a m xture of

ts.
natural or SQREREHIEIRBHAMAUYIL RAAN SHRACAdFATMaERiBp aFidq eomprising the
anti gens, - eNRAAGMaE rbATEAE LIRS ferddll LIURN i Bk Slaldhoe i | pe

stinulate an imune response to an antigen that is not erently

i nmunogeni cselegted frapy degs degie Phiedadl BPSoto 92€ Inmie LCakdpidps arotein)
preferentiakl ' ' r I {4l S
(i.e., prot gggﬁ}j%rﬁ]degf%fnét Fggaé’g&v%?%’ﬁ% idlanﬁr’ %?p?@ﬁ@ﬁpoé\?&§@®n% s
of adj uvant segidn a¥ill genetkzdly eivgnlused doi genardie tHeseuaditodisnpDeserably, the

adj uvant and_ MPL- TDM,adj yvant (nmonophosphoryl .. Li pid synt hetic .
Frbhatose dPRUiFHas Rl ol e A ABRSTDe it Rrlpctioaly” Hterteres Sui
adj uvant s aphdireiof msaryl-Li-adniez ahtien MpeeRlss that ikl infuramyl-L-
| mmunol ogy t hods Manual, vol. 2, 1. lLefkovits, ed.,, Academc
Press, San PIEBHS indheir carggpruciye to the LRR9RB1aHY §f RRlY hddoB8Rual i s
avai l abl e as a four volune set, (Product Code Z37,435-0); on CD ROM
(Product Copt4437, M&OaR innincBehid, molkRuRdugill kelevafderbidte’the (VK81

If the i mmnoi%en Is still unable to generate an acceptabl e response,

it may be c8R t Spstreda (@ ceesgr fiei Wiensdy o Hit MW ogERpiese

Smal | nol egpihafogeHEarRSotibigsd mﬁh%ﬁiﬁeﬁﬁﬁi&@#&%@aﬂeﬁ%&ﬁ%&é.Q@?J_\%ﬂ%
ol i gosaccharides Wwth a nol ecul ar weight of Iess than 2-5 kDa I'i ke,
for exanpl @re ammidiwe of natusal ercsyatiptisrcopmgssdadbat rdien adninissered with
mur anyl - L- | -Re . R €adi I :

I munogeni c,gh%{?g% ’ ﬁh@%ﬁ%&e@e [ggﬁm&ﬁ&{sg’%ﬁé'i%djta f@’tg%‘g% Let%(%g t{%%h )a?itfrﬂldigtnet .
| n order toagdmeruneereaponaeninean aptigemdwattio ndicinberamily domalgnogenici £2)

necessary, | opkhachet LM O R0 ried maPbhed, COPAMEnAR, By,

smal | ol eceittesri anceihdge br iassharabiat despdmapt (€b., phatdctios frone disease versus
antibody production). Examples of adjuvants which may be emp[oyed include
Freund's complete adjuvant and MPL-TDM adjuvant {monophosphory! Lipid A,
synthetic trehalose dicorynomycolate). A more extensive discussion of
adjuvants and their use in immunization protocols is given in Immunology
Methods Manual, vol. 2, 1. Lefkovits, ed., Academic Press, San Diego, CA,
1997, ch. 13. Immunology Methods Manual is avaflab]e as a four volume set,
(Product Code Z37,435-0); on CD-ROM, (Product Code Z37,436-9); or both,
(Product Code Z237,437-7 )

[0042] If the immunogen is still unable to generate an acceptable response,
it may be conjugated to a carrier protein that is more immunogenic.' Small
molecules such as drugs, organic compounds, and peptides and
oligosaccharides with a molecular weight of less than 2-5 kDa like, for
example, muramyl-L-alanine and/or compounds that include muramyl-L-

alanine in their core structure, are not usually immunogenic, even when



al so conjugated to carrier proteins for use inmunoassays. The carrier
protein provides a neans of attaching the hapten to a solid support
such as a mcrotiter plate or nitrocellul ose nenbrane. Wen attached
to agarose they nay be used for purification of the anti-hapten

anti bodi es. They may al so be wused to Eéeate a nultival ent antigen
that will be able to formlarge antigen® anti body conpl exes. \Wen

choosi ng'  CadhinRiteretoheihaspreben@sTaf radjinaint.t Ive ordeni thegensrate &orimimune
antibodies to the carrier protein as well as to the %tPtached Qaﬁen.
It is therefespenseiathese PRBINGS itds sirepsRtY e Garh YR P RBRSE: on

that is un&%phgﬁlpbgmﬁ’,r@hﬁé@% g&?ferrlﬁ%tt iﬁ‘%ﬂrﬁn&%énﬁ.“ﬂﬁeﬁ%‘&%hé@@'a&

I f haptens are el ng conjugate or | mmunization and assay, the
two carri ercariet piohsin tshemall meleadednniunogan iasalirskaingpten. Hapfens pGws

anti bodi oo B PRGRE RSP EbralE Ot BB Ry By VR CorpL ARl
i nmuni Izi ng ip@emtesi s muﬁ:a:mdf-aﬁaﬁhmg iee dreghten tooapsnliddsuppdttisucincaside
i e andPGTORERBERdE THeIEIRSP TR 1 Toh RS P AR 1y o
structure ameyRNLSERIERhudcatiddr 6 BienakthhwteharitibodBLNoge ray also thee

mammal  being i nmuni zed. [ 0044] Exanpl es of such | muno epi C proteins
i ncl ude butusackimeteate @ radivalent eaiaen dhati ilepe _é%/g?{ﬁh?(%l%“,'ge"'
serum al bu”éﬁ'tiboggvbc?}ﬁpk%éog\llﬁéﬂ-’|c‘h_Bosin OMQ‘?@Fgrﬁm,nrénﬁé]hﬁéﬂ Wat Erd
a toxoid, for exanple tetanus toxoid. [0045] KLH is a respiratory
prot ei n f ouaimiah wilbIforrs astibodies ftarthe csrmer pigkeis g3 wellasylq thaaBagmd,
and the lar 5 ' | val.k : i bk '
make 1 ver RIS EheolE el SRS A ahet el for IR0 Wt
separ at i on isainmelatednanprateinsathat meEy s dxundniortbasssay kemplemlintapiens atey

and reduces .the risk.of .cross-. L Vil t ti ' | )7
The KLi oar peiap compeiedl 00 BERTFy BREIARED Y haf Cefifor 1AL
sanpl es. - 1éholl®B4 6k dftdrehisasofdssitdd. This hllows thesamtaerwre td be msed evithout
conjugation via am nes, .and . succinylated, .for,, conjugation Vi.
car boxyl grB@Yieg ?%B@E%V\eaﬁr@'d"qé?-ﬂ ﬁébbcﬁﬁeé fram 1§ gpﬁﬁﬁa?f@*fa??‘ﬂ%@gﬁ-
cont ai ning am ne groups (such as a peptide) via cross- linking with
car bodi i m dpoag] weghetdihemeniunidimg agentde thuramybk dlarin@apd/ootomipelinds
that include muramyl-L-alanine in their core structure preferably the muramyl-L-
alanine andfor compounds that include muramyl-L-alanine in their core
structure are conjugated fo a protein known to be immunogenic in the mammai

being immunized.

[0044] Examples of such immunogenic proteins include but are not limited to
keyhole limpet hemocyanin (KLH), serum albumin, bovine thyroglobulin,
soybean trypsin inhibitor, and a toxoid, for example tetanus toxoid.

[0045] KLH is a respiratory protein found in molluscs. lts large size makes it
very immunogenic, and the large number of lysine residues available fpr
conjugation make it very useful as a carrier for haptens. The phylogenic
separation between mammals and molluscs increases the immunogenicity and
reduces the risk of cross-reactivity between antibodies against the KLH carrier

and naturally occurring proteins in mammalian samples.



and the am ne groups of the hapten. [0047] Protocols for conjugation
of haptens to carrier proteins may be found in Antibodies: A
Laboratory Manual, E. Harlow and D. Lane, ed., Cold Spring Harbor
Laboratory (Cold Spring Harbor, NY, 1988) pp. 78-87 (Product Code A
2926) [0048] The i nmmunization protocol Lgay be sel ected by one skilled
in the art w thout undue experiment at1%n. Protocols for prepari ng

| runogens, jooUeYTUKI HRfs! Sferéd bat nﬁaﬂssnam@qiomlfoe@@mugawn Aaahdess) mraay
be found in Antibodies: A Laboratory Mnual, E. Har @g g&guﬁ) Lane,
ed., Cold S}Mcpﬁylat%rfﬁbﬂonb!ﬁét*% ¥iaycarbaxy SEHPRGSHEFBARE 1o8g8pPe

. 55-120 ]
'FI)'Ee ant i bodéigfq%flta@d té:? nat&gﬁhmgt%ém%% on%hcﬁ%:abeg?t%) VROBEs
Monocl onal Imukfngb.mﬂl earbndpmlde f:mtwg@n the newlkdntroduced ertboxwt grouss osKkR

as those des b,?i‘?ﬁ%"K hlngﬁdggﬂg tlghl stein (1975), Nature, 256:495.

In a hybri amster or other appropriate host
animal, is typically imunized with an inmuni zi ng agent as descri bed
above to el[004T] IFSmmIcolsyfoevsom}h@thmrmfdmpéermtoatr:a!’rlelapmles ofayphe fmtidng

bod h L | he
A'ter nat | vanyanafgias; Aol Mapuh & A Sall T 4 28 P e
General |y, mmbet_ab@nfatmwcald mm@dﬁhmm‘wue&sxpma&sz (Rmwducts@odé A

cells of human.origin are desired, or spleen cells or |ynph node
cells are /S#® if non-human manmmmalian sources are desired. The

| ynphocytes are then fused with an inmmortalized cell line using a
sui tabl e fyapag] agwetimmbutiRatih pREcpEhiyl kneeliciatioby ohe skiledhia the art
hybridoma cell. Imortalized cell. Ii nss ar L%sual | y transforned
marmal i an AU ARduec @XREMPERAlOB s PIIPFAS offOF o BEFRETING 1 AMTHKPCRAS:

and human Qﬁ"in%ﬁ?zatleﬁl“%lanmfa@é 8hd ”@&!%@tlcﬁw%foféﬂtlwbh |mﬂ¢5beﬁrf©und in
enpl oyed. The hybridoma cells may be cultured in_a swta$ oﬁéjlture

medi um t ha‘ﬂnftﬂ?@'r%ﬁ: abiLpbesieryi Manidle Eortlariome adgblt bApese MHRTEG
the growth ff(?érbo? LMo %olﬁ%pﬂh@fi-‘l’aﬁﬁgr, NYMRdsd bbz8sl128lbdubOtode A

exanpl e, t he par ent
2926).

B. Monoclonal Antibodies

[0049] The antibodies may, alternatively, be monoclonal antibodies.
Monoclonal antibodies may be prepared using hybridoma methods, such as
those described by Kohler and Milstein (1975), Nature, 256:495. 1In a
hybridoma method, a mouse, hamster, or other appropriate host animal, is
typically immunized with an immunizing agent as described above to elicit
lymphocytes that produce or are capable of producing antibodies that will
specifically bind to the immunizing agent. Alternatively, the lymphocytes may

be immunized in vifro.

[0050] Generally, either peripheral blood lymphocytes ("PBLs") are used if
cells of human origin are desired, or spleen cells or lymph node cells are used
if non-human mammalian sources are desired. The lymphocytes are then
fused with an immortalized cell line using a suitable fusing agent, such as
polyethylene glycol, to form a hybridoma cell. Immortalized cell lines are
usually transformed mammalian cells, particularly myeloma cells of rodent,



| ack the enzyne hypoxant hi ne guani ne phosphori bosyl transferase
(HGPRT or HPRT), the culture nediumfor the hybridomas typically

wi Il include hypoxanthine, am nopterin, and thym di ne ("HAT
medi unt'), which substances prevent the growth of HGPRT-deficient
cells. [0051] Preferred inmmortalized c LSI | i nes are those that fuse

efficiently, support stable high Ievel expression of antibody by the
sel ect ed anbo\hnelyandode| pggioel IL&uaﬁmdrﬂrer S sel |midma aalelfhasmare
such as HATrre referred immortalized cell lineg are .
i e ryel STRAYERed N Rehio it el b8 e B & SHLetiA CTuR BR:
Sal k I'nstittH ekatﬂy Hohtdme P8 GeRicRs, SL@%fhnc@be!%Qt n@mb]t fthe @muﬂhh@r

Aneri can Type I ture Col |l ection, Manassas,
nouse- humanSHtval QﬁV‘@l wiesed| immeriplized cgls. hf@é eéééﬁ)le dEﬁ'@r P%’@ﬂtaﬂ GP"S

ol - 188 AR R BB PeAng gy aihe Mo e (S T o

cel | s are cbPRINedheamsulitiiee rmpdiugs sfay ethet d?lyl:trlderrmSest&nicéllsbfwﬂl include

nonocl onal ? [
conpounds tﬁﬁdl ﬂ{'rﬁ%ea%lhsé{eﬁﬂ’- ﬁga@ﬁ‘ﬁ‘%‘%ﬁ ew'adﬁlln"f“ \mﬁ }?t%g él}%gces
[ 0053] Aft epreivbet e groveith dfy{fBPEd'Fmaficelnt sclEre identified, the cl ones

may be subcloned by limting dilution procedures and grown by

For. oxanpl clO0B bBtints® ifeltiE HchEen cire, el il 21y,

medi um Al t suppati seble hige [e\kylmxpmssbncef lastibedy e ’gleoseiecmdvanmnoay—
ascites in a

onal ,anti bqdi e
subcl ones naspgagmglcsegg,a@%]a@ Sﬁ{ﬁnﬁf %ﬂaffP%%FhéU@hPPj?@F ‘?f{' ofe'®
ascites fl Up@f@w&@ﬁmﬁblsmlceullmun@@l ﬁhmhennwrdnﬁa qmbsowmmog@uﬁitﬂeﬁs
such as, for exanple protein r oxy

chr omat ogr SR oT BT ap A 378 Salf ApSHes. Call DIETRLHM Joonter, San
chr omat ogr aD%IQA b%ﬁﬁihd ?ﬁ@Aﬁ@?ﬁ%ﬁh q‘?ﬁé @%P@@@ll@&ld@ﬂﬁﬁ%@@/&%%

reconbi nant net hods, such ose described in U
4,816, 567. Tgelgja Bd amwe’zﬁnhw@@nnﬁ?t%@ﬂwﬁmaamﬂt liggs i @lgau B@ve been

Met hods ForydueBaY 8¢ the production of human monoclonal antibodies (Kozbor, J.
(1984) Immunol., 133:3001).

[0052] The culture medium in which the hybridoma cells are cultured can
then be assayed for the presence of monoclonal antibodies directed against
muramyl-L-alanine and/or compounds that include muramyl-L-alanine in their

core structure.

[0053] After the desired hybridoma cells are identified, the clones may be
subcloned by limiting dilution procedures and grown by standard methods.
Suitable culture media for this purpose include, for example, Dulbecco's
Modified Eagle’s Medium and RPMI-1640 medium.  Altemnatively, the

hybridoma cells may be grown in vivo as ascites in a mammal.

[0054] The monoclonal antibodies secreted by the subclones may be
isolated or purified from the culture medium or ascites fluid by conventional

immunoglobulin purification procedures such as, for example, protein A-



nonoval ent anti bodies are well known in the art. For exanple, one
met hod invol ves reconbi nant expression of immnogl obulin |Iight chain
and nodified heavy chain. The heavy chain is truncated generally at
any point in the Fe region so as to prevent heavy chain
cross-linking. Alternatively, the releyant cysteine residues are
substituted with another amno acid residue or are deleted so as to
prevent cr oSepharoké,ngydroOfandtite chvorhatographlyodsl ateetrapbaresisi, tdiysis,f or
prepari ng Wﬁ &I ent antibodi es. Digestion of antibodies to produce
fragnents t#&F ?hmﬂ'gﬁt‘?qrﬁﬁh%rly, Fab fragments, can be acconplished
using routine techniques known in the art. C Human and Humani zed
Anti bodi es [00888] THeemanbtibaali @ttibotidsheay risanbe omadepy frecdrhieinant DNA

conpri se humani zed nt i bodi s or, hu ant j bodi.es. ni zed forns
of non- hurra"r‘i'erlp Sug}ﬁﬁﬁ RES Sﬁ?rf%%msapé{'%' rdrﬁqiacéglmmnogl obul i ns,
i mmunogl obul i n cha| ns or fragnents thereof (such as Fv, Fab, Fab’'

F(ab')2 or mioey aumemmome@dmgbéuhbnmmammmés ameﬂqboslfcﬂa:)remﬁ@
contai n m ni mal uence derived f rom non-  human _i nmuno

Humani zed aWPﬂBYﬁJP antihodipgeareu gl Knowmy B %ﬁuFPﬁ?xﬁng ﬁ?n(?n'fneth‘)d

ant i body) ipy¥is *?eécﬁﬁmﬁaﬁﬁeiﬁr@ga.@n Qﬁrm. wuun et @ha'hnarsw n’fcﬁﬁﬁé@ﬂ
(CDR) of the recipient are replaced resi dues froma CDR

non- human sieaviyeshdigonee heavy tsbaw ISStrunc%tgd asneeallyr gt ay pp%bm tthe Fe
ot ances, ESEH S SBLblebit hdan? bhail e SRDARhtivehf, e TRlevant

i nst ances, amewor k= T ési uman 1 mmunogl obdl 1 n are
repl aced bycysteinespsiddesgaraosubdiifutad witls i ahpéiser Bninmiazisl residigodi 8

may al so co se. residues ich found neither in the recipient
ant i body no ngﬁ?dtsr?e ﬁgﬁpnd"?‘feéﬁ/%&ﬁ% @r}kq‘@ams\/\/ork sequences. In general,
t he humani zed anti body will conprise substantially all -17- of at

| east one, m&n yphcafttoy methpdsamcirabbisodswifable, fon pieparingl moppvalent

subst anti al I L | t he C

mon: haman' | TR BTN M EPBUBR e meh R PR Heior haftdary.

regions ar eFé;ﬁlmgnm‘ntsa dannee accompiisigicobsihg mooiimes éerdnduesdkrenaein e
humani zed anti body optimally also w |l conprise at |east a portion

of an i mundgl obul i n constant region (Fc),

C. Human and Humanized Antibodies

[0058] The antibodies of the invention may further comprise humanized
antibodies or human antibodies. Humanized forms of non-human (e.g.,
murine) antibodies are chimeric immunoglobulins, immunoglobulin chains or
fragments thereof (such as Fv, Fab, Fab', F(ab"); or other antigen-binding sub-
sequences of antibodies) which contain minimal sequence derived from non-
human  immunoglobulin. Humanized  antibodies include  human
imﬁmnoglobuiins (recipient antibody) in which residues from a complementary
determining region {CDR) of the recipient are replaced'by residues from a CDR
of a non-human species (donor antibody) such as mouse, rat or rabbit having
the desired specificity, affinity and capacity. In some instances, Fv framework
residues of the human immunoglobulin are replaced by corresponding non-
human residues. Humanized antibodies may also comprise residues which are
found neither in the recipient antibody nor in the imporied CDR or framework

sequences. In general, the humanized antibody will comprise substantially all



typically that of a human i mmunogl obulin. [0059] Met hods for

humani zi ng non- human anti bodies are well known in the art.
Cenerally, a humani zed anti body has one or nore am no acid residues
introduced into it froma source which is non-hurman. These non- human
amno acid residues are often referreg,to as "inport” residues,
which are typically taken froman "inport" variable domain.

Humani zat i cof atdeadienes sentyipidally tweperariableedorhainsoin wiich ld omsubstantidlly

Wnter and Jones et al, (1936 ture, 321:522-
R ochmann < & te EER ARG eftesbong @184 A1 4 Bfinyaipt REfugclonuin
(1988) Sci ek ABYrlsadstdRiy, alDYOfSl!b@tFRUtregigné ogentthéddRof ar hkian
sequences for the correspondi ng se guences f a human ntlbo

Accor di ngl yMRYRGYIo RS eRBUSHAGHEBER-c e AEMERIZeE At QﬁY PBB%?H}% also
(U.S. Pat. wnW%o:ﬁpMa@@a)st a""ﬁ&‘tlﬁh%ﬁé‘l@ﬁﬁﬁ‘iﬁﬂo@ldﬁ&hhe&ﬁsﬁéﬁ% Bni (HRCt

human vari able domain been substituted by the correspondi ng
sequence f rigpicalnidat ohahuimas pemussglobulipr act i ce, hunani zed anti bodi es
are typically human anti bodies in which sone CDR residues and

possi bly sqgBséR rl\??ét %@f@%ﬁw S?igf&hbﬁ%h%rwnﬁ g IOk cﬁﬂ@lrp@\%us

sites in rodent” antl Hunan anti bodi es can a
produced usirhgGeagnalyisa thebraiiizpdesntitosywing anerer mote antind @didn

tesishiege
So7 aay: M EedERalhRAPAROSHAE N B nomhulsh? Hikod Rag nBi amino
t echni ques aﬁd Cedidues aad ofird rBEaelreldeto as "anpantbrﬁmmaawmmmlar@ tycaltyhe

i f | odi Col 1985) ..
eornel ana tafon TR ol IS0 s BRRGT HiSetaftar can e Sbatiapy

Boe_rrEr d_et qrerfoq-maera,nomﬁgg thmnﬂﬁioocli ofMI‘ﬁ{té? a&!ﬁcﬁ&}qu@isrwb]l@éébs’ti e_alhl@}h%ﬁ_)
ant | bodi es tr u0|n unan nogl obul I .n |
into transﬁp—@ Eﬁ%&@ é/?e‘5 grl]'2 m?ﬁ]cnggﬁ@ngﬁ@&g% 323827,

I mmunogl obuldrRo&Rstest éﬁayﬁgéaqmlmétzcﬁi 15843*15365[065‘9 ls@&ﬁitt)hrig%@éhﬂ@bﬂ@-
Upon chal | enge,_ _human antlbody production is -18- observed,

cl osely reﬁn@p&s?%”@égﬁr e KarasRONdiNG seAveRGRsceEa hyman mflhgdy

gene rearr gééf r p ch
i s descri bggﬁ%@r lgka ’m]r?{%m%éﬂ; mgbg%yogf$§ﬁ%h8%%lbggfe§4ggoga £

5, 569, 825; N®. 6&@1;6@7)5“6@331212@%5%@1&{ Oess thad am inlast fl’tbtmanwvagable
sCi entific yomain has been substituted by the corresponding sequence from a non-

human species. In practice, humanized antibodies are typically human
antibodies in which some CDR residues and possibly some FR residues are
substituted by residues from analogous sites in rodent antibodies.

[0060] Human antibodies can also be produced using various techniques
known in the art, including phage display libraries [Hoogenboom and Winter, J.
(1991) Mol. Biol., 227:381; Marks et al., (1291) J. Mol. Biol., 222:581]. The
techniques of Cole ef al. and Boerner ef al. are also available for the
preparation of human monoclonal antibodies (Cole ef al., (1985) Monoclenal
Antibodies and Cancer Therapy, Alan R. Liss, p. 77 and Boemer et al., (1991)
J. Immunol., 147(1):86-95]. Similarly, human antibodies .can be made by
introducing of human immunoglobulin loci into transgenic animals, e.g., mice in
which the endogenous immunoglobulin genés have been partially or

completely inactivated. Upon challenge, human antibody production is



publications: Marks et at, (1992) Bi o/ Technol ogy 10, 779-783; Lonberg
at at, (1994) Nature 368 856-859; Morrison, (1994) Nature 368,
812-13; Fishwild at at, (1996) Nature Biotechnol ogy 14, 845-51;
Neuberger, (1996) Nature Biotechnology 14, 826; Lonberg and Huszar,
(1995) Intern. Rev. Inmunol. 13 65- 931 D. Bispecific Antibodies

[ 0061] Bispecific antibodies are nnnod1§nal, preferably human or
humani zed, abbérvedl mldm@tosbq;veeénmﬂe@mapmbhi i thuesarfsoin aill respetts,

t wo different ntigens. In the present c one t he bi dj ng ., .
Speci 11 cit1 8l o aRTRDGSMENG FoReTi Grch AChARArEReTare. This

i ncl udes nMuggRach |§|o%§br"t%d rfoi bﬁarﬁ@l’ee n $).8UPLHI Qos.t 16498071 5808, 808;
f or anot her conp ound aV|n8’ r?éa; -al anine in ItS core structure
I

[0062] Met hé&ﬁgf&?r’o' faf2hd2 2561.088i asdainethen&liswing epientfie .
Tradi ti onal h&bllaalﬂsné q\ﬁaﬂ@'é}%t fé LB]&/‘TQBhI%IBQ)(%@e??é 832D i8Sy S

based on e COo-expression of
heavy- chai n('lQ%h@QL‘E[&J 365 EEG-S5MVertison h&&@m%& h&d 218 3;hEislawild ef

di fferent specifigciti M,J. ' e (

305: 537. 5301 éﬁéﬁtﬁ@nﬁ%&w@%. Jigféoég%&‘%%ﬁga sy, Jatyre
anti bodi es Bigtecimiogy 14)i 826, henbempand Huther, Pt &) hterh. rRe\ntIrrmﬁUnol. 13
Het er oconj ug%} (éhanti bodi es are conposed of two coval ently joined

anti bodi es. °%%h anti bodi es have, for exanple, been proposed to
target immne systemcells to unwanted cells [U. S. Pat. No.
4,676,980], and DoBispttifienwebsdies H V i nfection [ W 91/ 00360; WO

92/ 200373; EP 03089].. It is contenplated that the anti bodies may be

prepared inMitro Using.knag met hods in synthetic

Cher stry. Wﬁidi%wcﬁf AloedTes nae, dBenvdiey PRl "pgmen or
ex ahrrpl e, | NMumbAized) aﬁtlbi?ﬁesbﬁ}a@ vasé ﬁ;mﬁr@ spéagﬁcgg@s brsatl Ifaaﬁ&w]?mﬁerent
exchange reactlon Yy or a thi the on .éS 0

suitabl e r@%@rﬂs %"Ie RIRPEN ;ﬁ#ﬁog'ée Pﬁ&]#ﬂ@d‘i‘“%%ﬁéﬁng foglwramyl L-
met hyl - 4- MBRGReE %huldﬂ é”béi@:bgu@d‘dthbﬁ%@uéé§%9ﬁa?ﬁiyl L genpsailie. cofe

US Pat. No. 4,676,
structure, the other one is for another compound having muramyl-L-alanine in

its core structure.

[0062] Methods for making bispecific antibodies are known in the art.
Traditionally, the recombinant production of bispecific antibodies i‘s based on
the co-expression of two immunoglobulin heavy-chain/light-chain pairs, where
the two heavy chains have different specificities [Milstein ‘and Cuello, (1983) -
Nature, 305:537-539].

E. Heteroconjugate Antibodies

[0063] Heteroconjugate antibodies are also within the scope of the present
invention. Heteroconjugate antibodies are composed of two covalently joined
antibodies, Such antibodies have, for example, been proposed fo target
immune system cells to unwanted cells [U.S. Pat. No. 4,676,980], and for
treatment of HIV infection WO 91/00360; WO 92/200373; EP 03089]. It is
contemplated that the antibodies may be prepgred in vitro using known
methods in synthetic protein chemistry, including those involving crosslinking

agents. For example, immunotoxins may be constructed using a disulfide



F. I munoconi upates [0064] The invention also pertains to

I mrunoconj ugat es conprising an antibody conjugated to a cytotoxic
agent such as a chenot herapeutic agent, toxin (e.g., an
enzymatically active toxin against Candida), or a radioactive

i sotope (i.e., a radioconjugate). [006 Conj ugat es of the anti body
and cytotoxic agent are made using a Vvafiety of bifunctional
protein- ;:OU%EI%M%E@O?E@mF%f i €] miﬁi;pgﬂhégﬂbo?'rdl( Exmpsbdyéﬂbuit%mé)
propi onate not hi ol ane i fungtional derivatives o

i m doest er sr‘%@?{ﬁs as‘mé'll iy | PYUBPEE m l.'f‘é?t) eHCI_'T'”O&’&'ﬂag% e®8%r smedhién-
as di succi pdrsibbsty ?rﬁfo%&@)anoa&ﬁ@é.@y@mdséucho.a%xghw@rﬁ.l dedy ¢k, No.
bi s-azi do co ounds uch as bi s(p-azi dobenzoyi ) hexanedi am ne),

bi s- dlazon|$ﬁ 6%0.vat i ves (such as

bi s- (p-di azoni unbenzoyl ) - et hyl enedi am ne), diisocyanates (such as
tol yene 2, 6-dii spcyan ; i s-active fluorine conmpounds (such as
1,5-difluoro-2, 4- hqn]?$§%£¥§%ﬁ§§. Conpositions of the Invention

[ 0066] Ant i bodi es produced according to the i nvention, as well as
other nol efQNGH | léﬁlt'ﬂYef'é@ﬂb§|SPh@e§@|ﬂéem G TAEIOS0RIUBRISS| 6RBAMISAY e,

can be ad RN

form of p%ﬁtrlr%é: uﬁ&équte& I?gg}s{:)?(l ons. Q?%Gﬁzﬂ%ﬂgéﬁ@%‘?%g SH{E %BSnt,

i nvention alwsdn (elgat@s enaymetrmllyl ac¢tiyastoinc hgainsiy Caphiiaknoe at tadidactive
conposi tion si_n her utically effective ambunt of an

ant agoni st fc?%?ﬁrj?@ ’%@Péwuﬁ nd/ or conpounds that include

mur anyl - L- al ani ne |n their core structure. As used herein a conpound
will be thi065¢ut Coniligatesfdicibei amtitiodyiand syabixic ageaf BeximatiEndsidg a

hyphal h, -2 Ph f ' i
P & Pobhnety 2 ihfieRdlal EIRfRESUBIEE pot S TheBl ok "Esh RIS ar2: o
wat er sol ubbyﬁdmlﬂﬁb!}spmpmr@ﬁ? (Si!PIDP) Slh‘EBﬁOthlBlaIrQVWEI &lfﬁ?cﬁt;drhEdenvatlves of
exte or aneou, aration o S SOlL uUtl opns a

o P e ooy SigBldRis Nacty Soiansahs BacR as
del i vered egpapsHnaggd sUBeﬂa&é)OSQﬁéﬁycﬂés asatlt ab h%imafelcwn@a@yt bRCAAES

cell nenbrane. Alternatjvely or in addition suc reparations nmay
contain compounds (such as bls(p amdobenzoyi)hexanednamme) bis-diazonium

derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates
(such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as
1,5-difluoro-2,4-dinitrobenzene).

Compositions of the Invention

[0066] Antibodies produced according to the invention, as well as other
molecules identified by the screening assays disclosed herein, can be
administered for the treatment of Candida infection in the form of

pharmaceutical compositions.

[0067] Thus, the present invention also relates to compositions including
pharmaceutical compositions comprising a therapeutically effective amount of
an antagonist fo muramyl-L-alanine and/or compounds that include muramyl-L-
alanine in their core structure. As used herein a compound will be
therapeutically effective if it is able to affect Candida hyphal growth.



constituents of self-assenbling pore structures to facilitate
transport across the cellular nenbrane. It nust be stable under the
condi tions of manufacture and storage and nust be preserved agai nst
t he contam nating/destructive action of mcroorganisnms such as, for
exanpl e, bacteria and fungi. [0069] Thg carrier can be a solvent or
di spersion, nedium containing, for gple wat er, ethanol, polyol

(for exanp d[@oesj Y EH=phacdUitRay fenes @fyibel invadtion lSﬂﬂaHepfﬂrylﬁIdmtdm@&[se
gl ycol, he i kel) suitable m xt&rjes the eof ,

v
01 Vo° e pineiide $tOPURYELRrsBElon WARTRCEte otoldiahar SIS PR a1k
of a coatli eﬁl‘éc O?V%iersf Qbr Qﬁén@it@mpb%édﬂlb”préﬁéréﬁ‘(ﬁ) L3l @Feﬁféa"!ﬁ@ct%le

the require ticle size In the case of dispersion and by the use
of surfact asqhsnormwbm pmRyor mieee aetriesnAliernativaly drigaiabisngoliipnshaay be

conpositio %}&fe e%oheencgﬁfﬁ!?étkgnm' ﬁgggt{)tgy 8 ag%sta‘iiﬁélpq EB 5&‘8%& el

and/ or anti agents or ex ens
phenol , son’nembmﬁej, Aﬂtb'rnmwelgabr aimd adulifidn ksuchl rpramﬂmesaw contain| |

b f bl [ | t ’
oo um b sty o A SIS pER Atdulebito TAATR S SRR Au8Hs s
can be brougiularah@ubradie. Ithﬁust% $t@b[eh@1mrm@$bhdmﬁﬁs of n@gefﬁcsure and

del ayi ng absorption, for exa | e, al .um pum npnqgst ear el atl
[0070] St erstp@qerﬁr@kmamewﬁ e5ragaipe fB?&BBP@H“WQ"?ﬁ%WﬁEY%g?W Phe

active conppundSahBrisich 88Ut edampRy Bacidliatdid faRgl opri ate sol vent
with several of “the other ingredients enumerated above, as required,

followed by filtered sterilization. Gener

di s S|ons are
prepared byl00RBbr fhieafTHEr CAB Readi Rl ge”ts?'éalspﬁﬁsé‘?ﬁ &‘Eﬁi‘{' FHRIBCe f2r
into a sterdlfnyghiets, WHanbl, Weﬁ' for éfe@naasg@ceﬁﬂ smweae gmsbl A

and the required other ingredients fromth nuner at bove. In
the case oflicsickrpolyetpyanerslyedr antke tbﬁeb%@)at*ﬁ’-ﬁﬁ@b&ﬁ @W@ ethﬁFF}chtaé'l’éll e

reoze 21 RRHHE R Pl BRRE ARy RORSRAEMeR; BridBitih, Hyftnatn
any additi orfed coalrig suth as;@wre@taemlef hegr&inip_rbwtrtwmagntemmelcéthe mwwi
sral | ol oA E8e St rAten dRSRRR i bRBIECT B duroliEirstbhido,
sui tably pribeesdtied dfmigrovayanidmas dm #d yomgositions ef # mNentzcarxzsrmimgved
with an inebr)} acjdlinugenéntlgacteﬁal anQ/or ar?tllfunga[ agents, for example, parabens,
chlorobutanol, phenol, sorbic acid, thimerosal and the like. In many cases, it
will be preferable to include isotonic agents, for example, sugars or sodium
chloride. Prolonged absorption of the injec{able compositions can be brought
about by the use in the compositions of agents delaying- absorption, for

example, aluminum monostearate and gelatin.

[0070] Stérile injectable solutions are prepared by incorporafing the active
- compounds in the required amount in the appropriate solvent with several of
the other ingredients enumerated above, as required, followed by filtered
sterilization. Generally, dispersions are prepared by incorporating the various
sterilized active ingredient into a sterile vehicle which contains the basic
dispersion medium and the required other ingredients from those enumerated
above. In the case of sterile powders for the preparation of sterile injectable

solutions, the preferred methods of preparation are vacuum drying and freeze-



carrier, or it my be enclosed in hard or soft shell gelatin capsule,
or it may be conpressed into tablets, or it may be incorporated
directly with the food of the diet. For oral therapeutic

adm ni stration, the active conpound nay be incorporated with
excipients and used in the formof ingestible tablets, buccal

tablets, troches, capsules, elixirs, suspensions, syrups, wafers, and
the |ike. dbyiog, tcnyieﬁisemmmeramdheraﬁae angrediens ptusl anyc addiiomaladediredst

and br opar o9 BHlent i Sr IR e e BRAUTRLTER) conveni ently be

bet ween about 5 to about 80% of the weight of the unit. The anount
of active c[OOrmJunWﬁxen stheh adiprapiegtadiaitsy irusparitulepnposillt i mokecules

such that a_s e sage w || obt ali ed. Preferred osi tions
or Cbr epar atPOEREE RE Hetiane GlaSBirfiibare oy B SRiRE e
that a dosageotlytadminisisent mrnéxabﬁ;ﬁmew*thabﬁuher@ cmuagt aﬂdwtaoa@ &fible
active conpound. %0072% The tabl ets, troches, &s(u es and

the Iike mésTrser &oHYbM engpsel Mohargaisort Wrgeéem gaeUle. BRI Bam
acacia, COBn8IY flo GBI, Ak it FaGe RBYmRNARd %1%&13} Rt KU,

such as, for exanple, dicalciumphosphate. They ma SO contaln a
di si nt egratfiletg Iayerwalsmaaeuﬂor adminiairplien, & ractive acempowed amey be

star ch, %&Jréor%&%cpwﬁﬂ%xE@?enlté K6 uEagNn wf%ﬁ ggy%%%ﬁts@ Borels ! BlLEA

such as, for € St um stearate o contain a
sweet eni ng tzlgetst trsmbes acapsu!assehxrfacﬂmpenmons,amhw,iwafeﬂé:egnd*rﬁye Wtsso

contain vour| ent, such _as, for anple, erm f
ot or gr o Ul B, BHHPRr e Rou GBAT: ALERRCLAA et
is a capisylae_tnée t:cnﬁria:y:umbnTrgebz;iterclegt;@@otb4 '\;tthercomposimtneraim‘l prephrdtibas alay e
type, a liquid carrier. - ar|o er r e
present as gS%‘ﬂrisﬁg e yprigdhand FEmposvenigRty %‘(&eeﬁfég?@éltoﬁgpgﬁﬁ%qzt e
dosage uni the RRigHt R§ i GRit. TRPhRbLENt & éétﬁ/e QImpaMRISH! Rieh Tharapeuticaled
wi th shellac, sugar or both. A syrup or elixir ‘Nﬁ}é contain the

t

active compseivcompepigiens absepewééeewltﬁsleageﬁﬁg he pbtaingd. Preferred
propyl par afesmp%mehe%ﬁ égérgﬁéns écél%& 81 tht PHOEH RUHHER 7S prd red

exanple cherry or orange avour. course any nmaterial use
preparing §ﬁjh@%@;§l@§age unit form contains between about 0.1 ug and 20 g of acttve

compound.

[0072] The tablets, troches, pills, capsules and the like may also contain
binding agents, such as, for example, gum, acacia, corn starch or gelatin. They
may also contain an excipient, such as, for example, dicalcium phosphate.
They may also contain a disintegrating agent such as, for example, com
starch, potato starch, alginic acid and the like. They may also contain a
lubricant such as, for example, magnesium stearate. They may also contain a
sweetening agent such a sucrose, lactose or saccharin. They may also contain
a flavouring agent such as, for example, peppermint, oil of wintergreen, or
cherry flavouring. '

[0073] When the dosage unit form is a capsule, it may contain, in addition fo
materials of the above type, a liquid carrier.



unit form shoul d be pharmaceutically pure and substantially non-toxic
in the anounts enployed. In addition, the active conpound(s) may be
I ncorporated into sustained-release preparations and fornul ations.

[ 0075] The present invention also extends to forns suitable for
topical application such as, for exa creans, |lotions and gels.
Such a formul ation conprises a gelllgg agent In a concentration

effective t[boﬂﬁ?”‘\?&mﬂ@dth@fgmlém%!s ﬁ%@é’bré!éénh a%*'t%a%@s QO iWidiierwise
lacrimal fluid In the exterior of the'eye. Suitable gel ll@q%sa gents

i ncl ude, bumodrfaétmtprwslﬁa& fm of thehdpaad@etunitn Fopdnsiaese tahiets.arllls, or
tetra-substj rf}ghf‘éé @%9yﬁé%sa@da{m\tﬂesh%i|§ %P:]?Oéry SAPfsyR@%ﬂ BiEr Adyde

and propyle oxXl oxam ne ycar bophi |
pol ysacchar tatésinsiehactive gembaund, camrmjeasaa gveeadening cageant.c enethid esgan

d iot hi t L . 7 i
oxtent 1no. RoPGERRY: s PR <ot S dhf R ARy guel? ALt CteM e,
controls t h@err@l :ﬂ&ﬁ&n@ flé\ft&lriibgc?wsa@tﬁrr}l materiaf %@Imrephmmy dtxsage
CcO rses a C ecte rom e ou SI n
i oot b SR e Roarhinceutoatl Wt b sapaenial ol Bl fhe
pol y(gl ycol arﬁba@tfscbmﬂew& |Iﬂ°édd?t)o€r‘p wb actmi M@a@a@b@h@(@§ m@ﬁ b® Wadrgstated

acid, polyanhydrides, polylactide-co-glycolides, polyamno acids,
pol yet hyl en'éfcb%q%ne(éﬁl?ﬁ%me@ﬁfﬁtﬁﬁﬁé‘ﬂdﬁ@l"yéﬁmsene oxi de,
pol yam des, pol yet hyl enes, polyacrylonitriles, polyphosphazenes,

pol y(ortho [0935E" Fhe DHAAS andsifioAl BlsbSeRiBhYs A rdr PRl Blitalid For topical
conblnatlons t hereof and ot her polyners such as those_disclosed in

U. S. Pat entanidisatien sgh &% for o@nenls, @ssmselofioss aog geks. 43ucisgdormulation
5, 968, 543; rgélzs g%gelﬂng %ﬁeﬁpi% at H@ém%én eﬂ%cﬂv?@togﬂﬁymcﬁe jg{%ﬂm@“@:on

4,304, 767; Whi ch 78 expressly 1 ncorpora
ref erence tmréaoi with theseysor méthylacriPnalf #uidiin yhe BM@rl@an ‘tfxe eyes tuiitablel vy

el eases el 2ok 0TI POVEIAUL S HelnBEERR ThGELbR'S

and/ or dil al'so’in I SPersion
medi a, coatﬁetrgsubammtddaetlwteml slisamine d:vtoclarmbpbiynw$ f ethykeoai axidednd

2gent o 1 or DRBIBER R B S EIOEN DS EENEBMR B A= e
art. Exceptad rgemfaar @Bragegnsonies! | lada-tethigeentinagadt idi&-carrageenan),
' ncompat i bl cﬁwltosan and alginate gums.

[0076] To this extent the active ingredient may be held within a matrix which
controls the release of the active agent. Preferably, the matrix comprises a
substance selected from the group consisting of lipid, polyvinyl alcohol,
polyvinyl acetate, polycaprolactone, poly(glycolic)acid, poly(lactic)acid,
polycaprolactone, polylactic acid, polyanhydrides, polylactide-co-glycolides,
polyamino acids, polyethylene oxide, acrylic terminated polyethylene oxide,
polyamides, polyethylenes, polyacrylonitriles, polyphosphazenes, poly(ortho
gsters), sucrose acetate isobuiyrate (SAIB), and combinations thereof and
other polymers such as those disclosed in U.S. Patent Nos. 6,667,371;
6,613,355; 6,596,296; 6,413,536; 5,968,543; 4,079,038; 4,093,709; 4,131,648;
4,138,344; 4,180,646; 4,304,767; 4,946,931, each of which is _expressly
incorporated by reference herein in its entirety. Preferably, the matrix
sustainedly releases the drug.



the active ingredient, use thereof in the therapeutic conpositions is
contenpl ated. [0078] Supplenmentary active ingredients can al so be

I ncorporated into the conpositions. Preferably those suppl enentary
active ingredients are antifungal agents such as antifungal
antibiotics |like, for exanple, polyene? (e.g., anphotericin b,

candi cidin, dennostatin, filipin, fung @hronin hachi nycin, hanycin,

| ucensonyci E@DTWﬁDdWHderCéUtlo@ﬂ? aBdptable Rpids landlomelﬁuémg Iy also include
perimycin), ers seof ul yi n, ol igonyc

é 9 azaserl ne, g{l a&?
neomyci n undidty3haale, SoleRts, odifPeFsIoN  Evadisan cRatindSh eRIRGRACKEI Al anA/aN |
Al ternati veém,fr&ﬁg%rs TBYtoRR MBB@drBﬁon @@taﬁﬁgﬂggéﬁs mhmaa;k@l hrbangenss

(e.g., butenaftine, naftifine, terblnafine) m dazol es (e.
bi f onazol e, Susiit mediazans! @gerﬁﬁ IfQJ‘rﬂimitl’@GﬁUt!Qﬂila@tlYﬁ sd@ﬁ!@m@s is well known in

cl't oconazol g, £l %txrc!e t%»fgr ag?aﬁg%éﬂb&at‘o%@d }n%ﬂiéa&ro a@nlt &Hkbﬁgﬁﬁﬁie'vﬁth
flutrimzole, |soco azol e, "ketovconazo anocon , nazol e
onpbconazol ethe @adie®nagodciemti t nsd etheseoft do omlaz otherapsuttic ocampbesitions s
ti oconazol e gd tt hi %gqa({ebamat es (e.g., tolciclate, tolindate,

t ol naf t at ) ““H¥TR s (e.g., fluconazole, itraconazole,
saperconazol e, terconazole) others (e.g., acrisorcin, anorolfine,

bi phenani ne[,OOTSI orfupplancstitatyl actaei h'gcmitetﬁaajamsafsmdm incatpoirated into the

pr opi onat e, or.phenesi Ci cI rox cI 0Xx , _Gopar.af fina
di ant hazol & Qﬁ?%%‘f%@hl orFq'éEera@Xal H*?fﬂég}‘?%i ad Vghd“%@ﬁ?i‘ eare
hexeti di ne, antpiing:s aidedts soe lﬁsaéﬁﬂlfungélt aﬁﬁ:bubﬁﬁsl md; d’@r exBmpi, OpdIgenes
acid, pyrithione, salicyl anl l'ide SOdI um p, E’I on sul henti ne

t enoni t r ozd®eds @mpaef@flplﬁ . GRBeKidm, Eﬁ‘“ﬁé@é‘?l iR aeglahmm"‘rwachlmvcm
pr opi onat €)parh (8 Aicdrisohiychs Pﬁe,cda?{rﬂc}h %@‘t’a’#ﬁ&rﬁl@e@é@aﬁo pé@ifdﬂﬂ Pefimycin),

parenteral COﬁpOSItIOﬂS |n osa e unlt formfor ease
adni ni st r at9tbarsaf@gunpIaneiiney qmrse@%\a@,e oliggresejas, nﬁﬁnwcmouﬁdg@fkﬁfﬁa,

herei n 1 o1 ShrdifiuPXplan) YSiBRIE AL | SBHIdES APey ThAEE ofiRfaRes

for the ma I an Subjects ated, eac onta i ni
pr edet er m resdifiongats | sqchofasacaliyiammas e(é.al, bulevafine, e@aﬁtﬁmpr d&chjeafmeé

desired 24[m|c1[15;2%easoet cTﬁEJnea%é bﬂ?o%%ﬁb?&[boncm#ﬁgﬁfon? d Hnﬁgzo[e

phar maceutic carri sage uni € |nven I on ar é
di ct at ed byligndnatiaie cidiyimdeplendesriazole, ehigoridzelay feriicenatude, dutrdmazdlecs
of the acti,ve materi al nd the@garflcul ar therageutl ef f ect

achi eved.  dNPYBYOPhe KSAEDlhe [AREPRRROP  (HEOHA Gy Ofocondzole,

oxiconazole nitrate, sertaconazole, sulconazole, tioconazole), thiocarbamates
(e.g., tolciclate, tolindate, tolnaftate), triazoles (e.g., fluconazole, itraconazole,
saperconazole, terconazole) others (e.g., acrisorcin, amorolfine, biphenamine,
bromosalicylchloranilide, buclosamide, calcium propionate, chiorphenesiri,
ciclopirox, cloxyquin, coparaffinate, diamthazole dihydrochloride, exalamide,
flucytosine, halethazole, hexefidine, loflucarban, nifuratel, potassium iodide,
propionic acid, pyrithione, salicylanilide, sodium propionate, sulbentine,

tenonitrozole, triacetin, ujothion, undecylenic acid, zinc propionate).

[0079] It is especially advantageous to formulate parenteral compositions in
dosage unit form for ease of administration and uniformity of dosage. Dosage
-unit form as used herein refers to physically discrete units suited as unitary
dosages for the mammalian subjects to be freated, each unit containing a

predetermined quantity of active material calculated o produce the desired



conpoundi ng such an active nmaterial for the treatnent of disease in
living subjects having a diseased condition in which bodily health
is inpaired as herein disclosed in detail. [0080] The princi pal
active ingredient is conpounded for convenient and effective

adm nistration in effective anmounts MA%Q a suitable pharmaceutically
acceptable carrier in dosage unit form™A unit dosage formcan, for

exanpl e,  Ceidrapeuticherdut hm%aﬂiuatmtwmetmrmw@d pHargERecal Cangr.NThe
fromO.5 pg to about = 2000 sed .in proportions, the aétlve

conpound i sdgeAE anworm%@teme mthﬂno%ea%tﬁte%bs g qigcy sigpen
mg/ i of cagag) e dlg lﬁé‘ecl*%ff'é@ceﬁétlcsc%mﬂé' tabf?ﬂé‘“ rﬁ@fétn@l RO the p%mcular

suppl enent a actlve I ngredi ents, dosa are detern ned by

ref erence tﬁwmeui@ﬁfeod@s@emtﬂnemdnend &) rnit@ttmatmlaﬁreat in the arg aff d
i ngredi ents r.di r g,amg;

I nfection [8‘6&??9’%% ﬁ]\?gn '?c?%g\g??&é}gp%lhﬁégggaéﬁeﬂ&ns £or praggnlgs “ﬁn
or di agnosi sgbjetis hadny e disbased_andditian iinfwisith dmdilg drgaithsisnignpaired as
steps of: asur ing the agopunt of nuranyl-L-al anine and/ or conpounds
that includ8® QWE'P Egéﬂ (g%f”'}lre in their core structure in body
fluids sanpled froma Candi da infection. [0082] Further the invention
provi des a [00B80} fTDie geiheipal mcthe ﬂrkgfeaimat is ebfmpounded tiore abnetierifoanad

phal or owbRPAkE TR EUOR e esiis ARehblp HHA T AUlPDIR SRR Hp

patient's tpeadpiEme REGE iHi digabe uMrebier Ahymbabssjeotirit ¢h, fexeRahpR,
or not. Diagnostic and prognostic nethqds w || general |y be cond cted

using a bi 6‘1"@?—@!%@? PERGIPRE ABEHRRPUNE SN S EgingaTegdhp Hgrto fs
to a sanple Q(f)U nt %&bf ﬁedflh%rgpéﬂéfﬁ)@‘%ﬁé%cﬂ{re %Qﬁitp%Uﬁdj @Fé@erally present
mur anyl - L- a ani ne and nmpound I ncl ude nura L-alanine in
their core &t figem uﬁ@lﬁra{ﬁ m iCZSF-!quﬁdZQﬁQjU'aQ/Wn@f lﬁﬂrﬁ%j Ibuthehgrase of
limted to, f : f

ext er nal sec os'ti@Jrlsa% e rﬁﬁ%%ﬂ})gs T a 4ﬂejﬂvlgnlt gs‘%m%gf mﬁngoszg&@s are
geni touri nadgztermmdtlsj referanss tostilei usw,al @d:s&aanat eldnmer Dﬁaﬁmrwraﬁcg afdhe

ti ssue and sagp n vitro cell culture constituents.
54l ngredlents

Proagnosing or diagnosing the course of & Candida infection

[0081] The invention also provides a means for prognosing or diagnosing the
course of a Candida infection, comprising the steps of: measuring the amount
of muramyl-L-alanine and/or compounds that include muramyl-L-alanine in
their core structure in body fluids sampled from a Candida infection.

[0082] Further the invention provides a means for determining the most
effective treatment for a Candida infection, comprising the steps of: diagnosing
the state of hyphal growth according to the above method and then
determining the patient's treatment according to whether hyphal growth is

expected or not.

Diagnostic and prognostic methods will generally be conducted using a
biological sample obtained from a patient. A "sample" refers to a sample of
tissue or fluid suspected of containing an muramyl-L-alanine and/or

compounds that include muramyl-L-alanine in their core structure from an



According to the diagnostic and prognostic nethods of the present

i nvention, alteration of levels of nuranyl-L-al ani ne and/ or
conpounds that include nuranyl-L-alanine in their core structure in
body fluids may be detected using anyone of the nethods described
herein. Alteration of |evels of muranyl-L-al anine and/or conpounds
that include muranyl-L-alanine in t héfP core structure in body

fluids can pEivitRIaEHRHINY, bus HOERMIBY td,08.gS YWHALHES NRIUMISpinaklid, lymph
alterations can be determ ned bg any assay that detects changeS in

the |evel ofuigniharapternalsesipne ohi &fin, reshiratonddntestinali and geplourinary
mur anyl - L- 24205 Ngatd) sélﬁgj', F)io%ﬂrc%llé,.tﬁj%ﬂ‘g{,;%égca ) ti8Sue Bha SARBlesr /A 9ARY S

| i ke HLPC assays and t Ke or 1 mmuno assays I n “accordance
wi t h conventélondiurg ewistitigméss. Anti bodi es (pol ycl onal or nonocl onal)
as described herein may be used to detect nuranyl-L-al anine and/or

conmpounds t el = L-al ani i i " ]
body 11 u; ds g 10 BHEBEL 8 EBuSeInb B85 S 30€ elbsarfiefiubh

| mrunol ogi calteratisays eaelsbef daumnyi-Lasigniceneadioentorhpourads kiredwinciude
the art. These include \Wstern blaqgts, i nghi_st pchem,cal .,assays. and
L) Sa aissay Qe -siegRe it St Bed Riyrs T RaY L Baney g pesed g
Functi onal sgagsf tisdiglethodis dysetieeédhéiendi ng determi nations, can be
used. Screening for agonists and antagoni sts of CanE/ida hyphal

growt h [ 008 nsistent with the invention there is provided a ns
Por "scr cani ALESRGT SLoBPl: of ARbrTLEAN SBs BREaHeIT BB b AL Geben
conpri si ng mbearsfiePslagihe in(t@akircaitt agiuchde (in) bdByr Al -danab@efs:téd diyor
conpounds that include nuranyl-L- alanine in their core structure and
(ii) the LRRTERHAY ﬁorow%megwsf ofHgh aigrriions %%b@? é’sef%"t'mﬁda?)ée?r‘ftyl e
conmpound, - aggkalbinAe et doiiRlelelin LR I6AIPLE FRIAAWNLaRKMEDIdrdi/or

agoni stic or antagonistic activity towards the _interaction.

Pr ef er abl y, campoungshibat iirclude dnyrgmytt-«danipg rinaieiigesries siructdieu guch 26
that are c afy el | | ' t; | er
wih the *rIRaIu Rl IEE HTRC R it BekeTs nurict shedte
mur anyl - L- sdcaoydanbe ivdthgl cormventionalN-teckaiglesur adytibodias arfpolgclonal  or

#u?gre&lyl_ L%%ﬁ%[oﬁ@lfé%&%g%%}%%iwrﬁg} "Be u8d to detect muramyl-L-alanine
and/or compounds that include muramyl-L-alanine in their core structure in
body fluids. The antibodies may be prepared as discussed above.
immunological assays can be done in any convenient format known in the art.
These include Western blots, immunochistochemical assays and ELISA assays.
Any means for detecting a binding pair can be used. Functional aésays, such
as protein binding determinations, can be used.

Screening for agonists and antagonists of Candida hyphal growth

[0083] Consistent with the invention there is provided a means for screening
for agonists and antagohists of Candida hyphal growth comprising the steps of:
(a) contacting (i) muramyl-L-alanine and/or compounds that include muramyi-L-
alanine in their core structure and (i) the LRR domain of CaCdc35p from a
Candida species with a sample compound, and (b)'detecting whether the
sample compound exhibits agonistic or antagonistic activity towards the
interaction. Preferably, the method is used to screen for antagonistic drugs



[ 0084] Screening assays for antagonist drug candi dates are desi gned
to identify conpounds that bind the LRR domain of CaCdc35p to

I nhibit the binding of nuranyl-L-al ani ne and/ or conpounds t hat

i nclude muranyl-L- alanine in their core structure with the protein
or interfere with the interaction betﬁgen mur anyl - L- al ani ne and/ or
conpounds that include nuranyl-L-alanifie¢ in their core structure and

the LRR dorgiiafd cgﬂ@ﬁl@&ﬁnnteﬁuﬁhgsamenﬁ Y diréGsSay mditetd mangbrdith the
assays anenabl e to hi gh-throughput screening of chemcal |ibraries,

maki ng t henfMigaratiopubetivegn Lui #aispastastd WV&H?H@W‘F@W"&@?@"@'UQ
candi dat es-i&%@ﬁfé ind,n€ ﬁ%’t’%—inﬁlglﬁn —L%éﬁiﬁé,”edN'—%;be?yllfﬁtﬂﬂaﬁ{%Lgéianbe-

formats, inc ng prot ein assays, biochem cal screening
assays, i nsogdiesiys, orandranyl-l-aardd-iseglstaminewhi ch are wel |
characterized in the art. Such assays for antagonists are common in

that Lhey qabbaf g&f@ﬁﬁ%ﬁg@%@g&@ﬁ WG eaRIHaRl afd HRIMAGS 1o

that inclu ein err core structure and
domai n of CASutdgSEnipounte thatbént chefl RAaanaig efabdCdedap florinbibiti tme

hat § nt or (0 o IR SRR A, SpnoBbBg mal ke SRR

usual |y a rajasihée om tidixtoestrutyreepith gtk prottial o ingriere aulihl thi-inleaaation

and/ or conpounds that inclyude mur | -L-al anipe,in their cor ,
arructur o HRivaEn Migsmy RS L TP SRR B G y-alanine
al | owi ng faR thBe doré etRetur®arRNthe PIRFidaehadh df NCa@aEBBIC tSuchT creefing
the ability of a candidate conpound to inhibit binding, the reaction

is run in taReaupedhibeludR @ssAYS ARepRBledadiobTnreEhRUE SErecRBlepR ANEMIFH
addi tion, g,pl e RO RY tHefn @9%@1&@_ éhiiraz?:ler fﬂ:rri@é}ﬁl’]ﬁiﬁﬁ‘ Pzt MbRculeCdrug

serve as positive control he binding (conplex tormation) between
the test campisigtRE.and the intra- or extracellul ar conponents present
in the mxture is nonitored as descri bed herei nabove. The fornmation

of a conpl 26055‘]_ t e GRBAYOLan BERBELANS h VAP bf fotmBRE in ltldtl Bbtein
m xture contal ning the t'est conpound -2/- indicates that the Test
conmpound i tirding gasays; bipchamidah seregoingorsselst invnynaassay® rhgueli-kased

its reacti t ] 1.a] ni | .
ol ecul s ?d%g@?%l\ﬁﬂ&% a e? ﬁ%ﬁscil'{ggéclﬁ%ﬁié& iR NSt dJAEL4HS SMBEbnists
are common in that they call for contacting muramyl-L-alanir_]e and/or
compounds that include muramyl-L-alanine in their core structure and the LRR
domain of CaCdc35p in the presence of the drug candidate for a time sufficient

to allow these componenis to interact.

f0086] Compounds that interfere with the interaction can be tested as
follows: usually a reaction mixture is prepared containing muramyi-L-alanine
and/or compounds that inciude muramyl-L-alanine in their core structure and at
least the LRR domain of CaCdc35p for a time allowing for the interaction and
binding of the products. To test the ability of a candidate compound to inhibit
binding, the reaction is run in the absence and in the presence of the test
compound. In addition, a placebo may be added to a third reaction mixture, o
serve as positive confrol. The binding (complex formation) between the test
compound and the intra- or extracellular components present in the mixture is
monitored as described hereinabove. The formation of a complex in the control

reaction(s) but not in the reaction mixture containing the test compound



t he LRR donai ns where nuranyl - L-al ani ne and/ or conpounds that include
mur anyl -L-al anine in their core structure bind, thereby bl ocking the
normal biological activity of nmuranyl-L-al ani ne and/ or conpounds
that include muranyl-L-alanine in their core structure. Exanpl es of
smal | nol ecul es include, but arelunc#%ntted to, small peptides or
peptide-like nmolecules, preferably sdtuble peptides, and synthetic
non- pept i dyhdiediganinat tigg testosgapdund aemereadwith [tA6 SRlerddiRpeos i Itest
nol ecul es can be identified by any one or nore of the screening
assays di sCQEROYNH é?@EWdEBQQ RIS by any ot her screening

techni ques well known for those skilled in the art. [0089] The

present i n\[GM'l]OH P@téﬁar th@@@ﬁsiSQnélgﬂ@%MmewsfmﬁﬂbfPM tohfie sifeome
met hod and their use in treating Candi da hyphal growth in a patient.
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the pr ese”tmulﬁnﬁ‘ﬂ"i_dé? iA& 8n RER dord ls‘fru@ £rhiRgd HeP?tg} B%cfd?ltp]' My HSrmal
descri ptl on escri ptl on is 1 ncluded so ur poses of
exenpl i fyi miplegiealprastieiht ¢fn\newftarrtth-aianssﬁoandlonotsomeomrtgabomcta@ea

above. [ 0031y LU RIRAE G THE B B ulel PRI ANBRR. OF el FhoBbiss

and functi dmzhilide, cbair acs e'mtziatlltem tof sniml Ipeplides iordpetidesikel mdiecmes,
db h | bi .t sh t hat .
pept i dogly SLTETHe Spbet. apallly end, Pyahp e SisrrPruiy’ eREAY At drranic

chr omat ogr aphippuhdecti ons of serumw th strong hypha-inducing
activity. Through chem cal synthesis, the inventor has found that

COP o b dahyna R0 S BHBL M S B 58y i G

bei ng the @BR&denirCtds¥8ys Hmseé@m@hmabbb@t atdler ibydwegr stwéays@teémﬂgl y
bi nd the LRR donmai n of -28- e adenyl ate cycl ase Cdc35, stinulate

CAMVP produ&qwlﬁ?d” t'ﬁ]%‘frbfoﬁ g skillgadothe ao- preci pitati on of
hypha-inducing activity fromserumwth serumproteins [0092]
Preci pi t at [@oB9)f FRe YWressmtiavation hlkcaefitesibrddrepdunappigengialby-the-

70% of the hypha-inducing activity in the rotein pellet and a brief
treat nent &P o e method and their use in treating Can e hyphal growth in a patient.

Non-limiting illustration of the invention

[0090] Further features of the present invention are more fully described in
the following description. This description is included solely for the purposes of
exemplifying the present invention. [t should not be understood as a restriction
on the broad description of the invention as set out above.

[0091] The following discussion describes the identification and functional -
characterization of the hyphal inducer(s) in human and bovine sera and their
sensor in C. albicans. It shows that peptidoglycan-like molecules are
significanily enriched in the chromatographic fractions of serum with strong
hypha-inducing activity. Through chemical synthesis, the inventor has found
that compounds with a core structure of muramyl-L-alanine (eg: figure 1) are
potent hyphal inducers with muramyl-L-alanine-D-isoglutamine being the most
active. They also show that the inducers may directly bind the LRR domain of



serum at roomtenperature with weak acid, such as 1%trifl uoroacetic
acid (TFA), was sufficient to release a magjority of the activity
into supernatant (Fig. 2). The results indicate that a majority of
the hypha-inducing agents,in serumis present in protein-bound form
Hence, in the fractionation procedure ggscribed below the bovine and
human sera were first treated with 1% TFA before filtration through
a menbr ane thietddenylated egelbss OdeBhstincuibtcod AMBT prédiudiont and prmmie yphaim
proteins. Fast performance |iquid chromatography (FPLC

fracti onatl%ﬁ‘?wﬁ the serumfiltrate detected significant

hypha-i nducing activity in a single peak centered about fraction 30
(Ff) (Fig. Qo-predipiatiohfcdbvphs-irtughigyactieity from serumwitiaserundorotding,

i nduci ng 50%germtube formation (150) at -0.2 ng (dry wei ght)/m

I i d the <3kDa fi f
5. £ 1 Wngl PRt BE el RE R LbAdirhRErERRes Fpthief,
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(HPLC) found the hypha-inducing acti vi

t |
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I nduction assay Io ha-i nducin VIt ractlons
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further resglsyRyd beakeehitred doUt GaStdY 30SIPAO(Rg.r 3NRE).OTFiSD Zi=’Rghighfin
exchange and affinity chromatography_were not successful becsuse

the activi tgctixadn dypbgisindudiionyiquangl PR% 9o &beptormation (AP & Mg
obtai ned a #jpf %}engﬂt)/ﬁpprlﬂxédmﬁﬁ#@létrﬁ 138h Merur Mn@ﬁﬁ@rdaﬁbaﬁutr’atfelﬂééélso

from 500 m" serum and NMR anal ysis. The NMR spectra

cl eared shovéesseighdt end dJrS g?g?@bs@peﬁwﬂiy o%é’chetgw@are@pnaﬁ&m BY Using
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found the hypha-inducing activity to be relatively evenly present in fractions 5

to 10. To achieve better separation, the active fractions 5 fo 10 were pooled,
freeze-dried and subjected to a. second round of reversed-phase HPLC using
a Waters Atalantis dC18, 5uM column. This column allows the use of agueous
mobile phase and provides much improved retention of polar compoqnds. The
hyphal induction assay located high hypha-inducing activity in fractions with
retention times from 10 and 14 min corresponding to a group of peaks with low
UV absorption (Fig. 3). The active fractions (Hf 10/14), when pooled, exhibited
an lsp of approximately 0.12 mg/mi. The hypha-inducing activity of both human
and bovine sera exhibited nearly identical chromatographic profiles and
retention times, indicating that the inducers are similar in nature. Attempts to
further resolve the active fractions by using a range of sizing, ion exchange and
affinity chromatography were not successful, because the activity was always



hypha-i nducing activity individually or in conmbination in PBS or
Hank's solution. However, further analysis of the lowintensity NWR
signal s suggested the presence of nuram c acid, alanine and

i sogl utam ne. However, owing to the weak signals and inpurity of the
sanpl e, there was uncertainty mhethernkge three noieties belong to
the same nolecule. Intriguingly, muranf€ acid (Miur) is thought to be

only presengisiribulRCtRfidrabroB8ly. liventdrusitainedd ﬁit@mm;ﬂlﬁimatety 7 mg of
i sogl utani ne are very. common’ ami no_aci ds

th e
cross- | i nki ey mﬂ%’ai\Pfa!égf)Wgﬁ%@o éef@r%@éﬁﬁuﬁlﬁcg‘?d & f‘g" 'ﬁy%ﬁa@[ﬁ%‘% n
PGs (Fig. ?he NMR spekttd cﬂ%!é??ﬂ GRbowah" diGhaIE ¢ @ﬁ&&é’%&téé@@yée%@ldand
mur anyl - L-al anine (Fig and nuranyl - L-al anyl'- D-i sogl'ut am ne
(Fig. 1 botlacte aeid. Hogewe)r nomeﬁthﬂseaqogtpounds sastipeRd fhhava aprreciable
mur am ¢ aci
their NVR d@(dak%alﬁé g%agtrU qﬁ&?}ﬁhéll}g c?@ﬂ%oh{blﬁwn%@%gsgaﬁ%ﬂ sBHJttlon
acid. The pHewemesfurdﬂerl\/hma[gmatcaﬁ ti'ler]g)vccumanut}dw\ﬂlﬁ slgmlacsuggesmdrﬂm :
fractions &0093 thou Mur.- cont ai ni ng_ ¢ ound ve been
et ect o | PESPRSR 8" ORI A SR, PSR R O esr Siilhentg the
(i ncludi ng Resk Bignkistagy impumerof thadsamesle pleraiwdseukasidisty \oinsthénthe
urine), i ts presence in serum remains cont[o ver.si al TWFEJ%HMUF) s
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contai ni ng #RLERULE D BnfLprBeMRdint B&‘;tén@t”PG“sh"\‘?rﬁatur@ tdH alanine and
chromat ographi ¢ fractions act i ve for hyphal induction. To rel ease

free Mir, siaagismnioeeee veryseommparaniye aeidg efthashad peptides wEassribdinged
by -sod: um b RAE! i Bab DX Eacd P AIRIERGE SRS BBl %, apLba"

is well known to c tt| romat ogr aphi
enhance det et Cbtﬂ’rl@ehsﬁrmturasyha\tm@eeedd@ﬁdIEQamrémyl ho@fémll@ﬁel(ﬁ:iﬂai itepd

by d |
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aut henti c l\éﬁ'd,processed in an identical fashion (Fig. 3). Mass
spectronmetry (MS) analysis of this peak of

The presences of Mur-containing compoungds in the aclive serum fractions

[0093] Although Mur-containing compounds have been detected in a range
of normal and inflammatory tissues of mammals (including brain, kidney, liver
and peripheral leukocytes and in urine), its presence in serum remains

controversial.

[0094] Established protocols were used fo confirm the presence of Mur-
containing molecules in serum and their enrichment in the chromatographic
‘fractions active for hyphal induction. To release free Mur, samples were first
hydrolyzed with 4N HCI and then reduced by sodium borohydride fo remove
the anomeric center of the ring that is well known to cause the splitting of
chromatographic peaks. To enhance detection eensitivity, the reduced samples
were derivatized by dansylation, which adds a fluorescent dansyl group fo each
free NHz group. The dansylated samples were separated by reversed-phase
HPLC using a Waters Sunfire C18 column. The UV spectra of Hf10/14



t he derivatized authentic Mur revealed a clean spectrumw th two
prominent ions of mz 487.1 (MH)+ and 469.1 that are consistent
wi th dansyl Mur and dansyl Mir m nus one H20O respectively. M

anal ysis of the peak from Hf 10/ 14 produced both 487.1 and 469.1
ions. To gain nore robust results boroggdrl de was replaced with
sodi um bor odeut eri de in t he reduction ep, which is expected to

i ncrease t hgoRBss® Y% doed d\/é'tbcbpsl‘fkﬁﬁedla wendeslate ;§eak with a

condition, HPLC det ect ed tﬁ%e sane peak at . m n and MS anal ysi s
of the ped}@teré@éetm&io%zz Bh&In thed r@atcmgtheé@fﬂﬂeaamharm Mur pgpcessed in
contrast, I

step was om cMﬁﬁca!Sf 9@2"8 ﬁlg‘e?ﬁaﬂl%s %eﬁ‘kﬁgﬁ%“@?%&l%ﬁ%ﬁ %%é:des%fnt
as a noi et ythefdéraaagmd R@hentig) it revealBdra Mamsmctmngmthl twanprovtinent
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ractions wt a-induci n ctivit ng t hi rof oo
M e PR DOBUETE B APBrh 0B 15 03 e SRb U] e B SR Cene
sera, 2 hungss RbpREBd WRTPIRIfurdNBorbdetiteiiag §\e":ﬁ’e r%luc’cms sttt WRicRCised
from nock sanpl es (water or PBS) processed éd Murgw the sane
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e e oG HEC b tbbRH IndBanfd befl w22 B ﬁ%@%éyar[?ws% of the

pr ot ocol , C peak ans r over W|th hi chem cal
conpl exi ty psfakt rmreatadt gliorg lqmdef e 484. écmd)ﬂrmﬂf f |B}upontrasia ghe Mur

observatio | . £
ot f a1t berdBp@idlecl nRB T RO sishUeS BRI Gling thet
suggest ed tdeeumpr baeris epretiommandyypretert asyd -rﬁbae’ejogf ldrgei M ifraghients.
serumfract s enriched.fo pha- .inducing activity: and
subsequent I rﬂ7§ MIRGT: ys&qrgflcggﬁw.ﬁ aés & é‘ﬁ|@?83%F{edeﬁ¥¢1c§‘|ﬂ%%ftth&fserum
Mir - cont ai rﬂmoﬁ@Ivﬁmuuesiy;&wdundabmgtaeﬂwmy,I\rﬁdrcamg,mateﬁ@@mjmrtg oftgeriifie
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muram ¢ acid as a standard in HPLC, the total amount of nmuram c acid
detect ed i rigteiegrrem. saveral, differaisbaicnes (4§ b SefRant NENan. PRABS:

data establdzpligds HRGY oHYEARIA! Mir was not detected from mock samples (water
or PBS) processed by following the same procedure, excluding the possibility
of bacterial contamination. When the <3 kDa serum filtrate was directly
processed by this protocol, the HPLC peak for dansyl Mur overlapped with high
chemical complexity of the filirate, made the detection difficult. This
observation might explain, at least in part, 'why some earlier efforts failed to
detect Mur in serum. In summary, the NMR data si.lggested the presence of
muramyl-L-alanyl-D-isogluiamine in the serum fractions enriched for hypha-
inducing activity; and subsequently MS analysis confirmed a significant
enrichment of Mur-containing molecules and detected a MS ion corresponding
{o the mass of muramyl-alanyl-isoglutamine in the same fractions. This is
believed to be the first unequivocal detection of Mur-containing molecules in
sera from healthy people and animéls. Using authentic muramic acid as a
standard in HPLC, the total amount of muramic acid detected in the FPLC



Mur in both human and bovine serumis at least 0.5-1 nM Synthetic PG
conponent s exhi bited potent hvpha-inducing activity [0095] To

determ ne whet her the NVR-el uci dated conpound is active for hyphal

i nduction, solid-phase chem cal synthesis was undertaken of muranyl -
L-al anyl - D-i sogl utam ne (MLADIQ and anyl -L-al anine (MA). N
acetyl muranyl - L-al anyl - D i sogl ut am nerpfa{\'lleADi Q and N-acetyl murnyl -L-

al ani ne (NlYka‘&[oM@Hf@i 033 WakhR@hamsd. tﬂ%é’tﬁta\@stafbh@l%ﬂ}maﬂdﬁ amount of
cont ai ni ng al ani ne (MDA and_ NMDADI Q and L-iso ut amne (MALIQ to

eval uat e tH\éur injhedb humapangrbavine wra@éwt legsbihs-HRAM t he
stereo-chem cal configuration of the am no acids for hyphal

i nducti on. SePIRS i Rhep oMo d PO SFbEa Md adiRipounds

fol | owed standard procedures. e synt esi ze conpounds wer e
purified by HPLC and their identities ca . The. 150 of
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substantial activity wt proxi mately Q pM Neither
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chem cal sttm'rw}t lese actig2 than MLADIQ. Also, NMLADIQ at increased concentrations
was never able to induce higher than 60% germ tube formation and the activity
started fo drop significantly when the concentration was raised above 20 mM.
MLA was also active with an Isp of approximately 200 pM, while NMLA had an
[s0 of approximately 8 mM and exhibited similar diminishing hypha-inducing
activity at high concentrations as NMLADIQ. The compounds with the L-alanine
substituted by D-alanine (MDA and MDADIQ) were inactive for hyphal
induction, whereas the compound with the D-isoglutamine replaced by L~
isoglutamine (MLALIQ) exhibited reduced but still substantial activity with an lsp
of approximately 180 pM. Neither muramic nor N-acetylmuramic acid was
active for hyphal induction. N-Acetylglucosamine (NAG), the sirongest single-
compound hyphal inducer previously known had an lso of approximately 3 mM.
Glucose had no activity in the assay conditions. Taken together, the following
bonctusions can be drawn from these data. First, MLADIQ is a highly potent
hyphal inducer, consistent with the NMR- elucidated chemical structure.



Second, the absence of the, N-acetyl group in the nmuranyl noiety is
crucial for high hypha-inducing activity, which provides an
excel | ent expl anati on about why our NVR analysis did not detect
signals for the N-acetyl group. Hyphin of figure 1 does not have the
N-acetyl group commonly found in bacte%# Third,

mur anyl - L- al ani ne appears to be the m structure requrred and

its L confggetrt Hahsenes of e, a\t-a&@tzr drbép twmaaanurainwlmtge@q*s cHidial for
Fourth, the results suggest that ot PG conponents structurally
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Data from té’tﬁﬁgf@q@rpﬁae;ﬁdu@tm to the identification of a single
significant match wth CaCdc35p. CaCdc35p is a | arge prote| n of 1690
anm no aci dsT a ts'rh g
(RA) doni : ' +E S BE s

clusters, and an adenyl yI cycl ase (CYCc) domai n (aa 12471500)
CaCdc35p ha{sobepn Patisodenadsdchead mdiectian patternshdncdddiRyPRE siatifel are
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for hyphal devel gpnent and_exhibits severely retarded yeast growth
as wel | (L&ﬂ?éFUd“ES Wer%tcaérted( 2@"0"1’)d%fm’“ﬁl‘E%otﬂ’@?anﬁwlgfﬁ@%%ﬂm"@’o
assess WhetRerhdrlH $SNLABR) sdagRgn is required for sensing MADIQ a
series of cacdc35 nmutants deleted of either the entire LRR domain

(I'rrA) or each_of the three LRR clusters (lrrl1A, Irr2A and irr3A)
were creat d909%0i RLARTrRarehes ware senstvciast oIt dhei G adbfearnss genpige
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l[rr5mu and Trr9mu carryil Leu-* Asn->Al a nutations 1n
repeat s '5, dagtagrom these searc es lead to the ldentrfrcatron of a single significant match

with CaCdc35p. CaCdc35p is a large protein of 1690 amino acids (aa) with
multiple funetional domains: a Ras association (RA) domain (aa 304-383), 15
LRRs (aa 490-927) organized in three clusters, and an adenylyl cyclase
(CYCc) domain (aa 12471500). CaCdc35p has been positioned near the top of
~ the cAMPIPKA signal fransduction pathways for hyphal growth (Leberer, E., ef
al. (2001) Mol. Microbiol. 42, 673-687; Roche, C.R., ef al (2001) Mol. Biol. Cell
12, 3631-3643). CaCDC35 deletion mutant is completely blocked for hyphal
development and exhibits severely retarded yeast growth as well (Leberer, E.,
et al. (2001) Mol. Microbiol. 42, 673-687). To assess whether CaCdc35p LRR
domain is required for sensing MLADIQ, a series of cacdc35 mutants deleted
of either the entire LRR domain (IrrA) or each of the three LRR clusters (Irr1A,
rr2A and lrr3A) were created. Point mufations were also introduced in some of

the highly conserved residues within a repeat. For example, mutants IrrSmu

and Irr@mu carrying Leu—Ala and Ash—Ala mutations in repeats 5,and 9



-33- respectively. The genom c DNA fragnment encodi ng CaCdc35p and
approximately 500 bp of both 5 and 3' flanking sequences was cl oned
in plasmd ClplO as the tenplate for nmutation. Each of the
constructs was integrated at a specific site in the promoter region
of the CaCDC35locus in a cacdc35A nut t and the expression was

verified by Western bl ot anal ysis. “wi | d-type CaCDC35 fully
rescued theegpmiﬂaélydeméory@mm@equ cff mnd@ﬁédmg r@aﬁdo‘s@tend
M.AD Q as well as serum and reduced the é]
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activation of the cAMP/ PKA pathway. To test this_hypothesis, CAM
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pM MLADI Q concentration nsi st ent 00%
yeast - hy ph&epaabtenfrom th gdnembgrcwﬁhdumﬁronm&%mﬂotﬁl@ts were harvested
every 20 mn for cAWMP assay. In the wld-type yeast cells the
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restored t heﬂu INEAM?’ whtcth is important i'orp genergpgrovyth functions but unable o
increase cAMP production which is required for the activation of the cAMP/PKA
pathway. To test this hypothesis, cAMP leveis were examiﬁed in wild-type and
several LRR domain mutants in response to MLADIQ treatment. The yeast
cells were treated with 50 uM MLADIQ, a concentration that consistently
induced near 100% yeast-hypha swiich in wild-type strains, and aliquots were
harvested every 20 min for cAMP assay. In the wild-type yeast cells the
intracellular cAMP level was found to be approximately 1.7 pmol/mg dry célls.
Upon hyphat induction by MLADIQ at 37°C the cAMP level rapidly rose fo 3.8
by 30 to 40 min, gradually declined in the next 30 min to approximately 2.8
pmol and remained at this ievel during hyphal growth. By contrast, cAMP was
undetectable in cacdc35A cells. Re-introducing in the mutant a copy of
CaCDC38, IrrA or lrrSmu reétored the CAMP level to 1.2 - 1.7 pmol/mg dry
cells during yeast growth. However, the MLADIQ-induced cAMP spike was only
detected in the cacdc354 celis transformed with CaCDC35. The results



cells during yeast growth. However, the M.AD Qi nduced cAMP spi ke was
only detected in the cacdc35A cells transforned with CaCDC35. The
results -34- denonstrate that the LRR domain nutants can provide a
basal |evel of cellular CcAMP but unable to increase it in response
to MLADi Q treatnent. [0099] Next, ass were perforned for the
conversion of a-32P-ATP to a- 32P-cAMPIn cell lysate after the
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activation the catalytic activi B%f contrast, no increase of
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a protein eibagcesdie iadenyiaie) syelape rﬁﬁ%ﬁﬁy %’\f‘bﬁﬁé&g n @95&% d yds
Enzymol . 24@peBdentihannddddi ng MLADIQ to the GST-LRR fusion protein
resulted in a significant concentration-dependent shift of the
ellipticity ~ the CD spectra, reas thrs, ef t Wa
observed orllfgesINdSIaction bawWegaFo: RANLHACEGIOD LIy RN S a
| acki ng the hypha-inducing activity exhibited significant effect on
the CD spegoomcqf NeRR, thah gt siisility hihat edsA apiG weayhyinbetly ibirdlicerihe MLRR

NMLADI Q and NAG caused a weaker but consistent spectrum shift
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of CaCdc35p as well as an U
and purified to high homogeneity. Then circular dichroism (CD) spectroscopy

was used to detect possible direct interaction between the LRR domain and
MLADIQ. CD is a reliable ool in detecting conformational changes in a protein
as a result of ligand binding (Woody, R.W. (1995). Methods Enzymol. 246, 34-
71). Adding MLADIQ to the GST-LRR fusion protein resulted in a significant
cohcentraticmdependent shift of the ellipticity values of the CD spectra,

whereas this effect was not observed on the spectra of GST-IrrSmu and GST.
None of the compounds lacking the hypha-inducing activity exhibited significant
effect on the CD spectra of LRR, whereas the less active hyphal inducers MLA,
NMLADIQ and NAG caused a weaker but consistent spectrum shift. Together,
the results of both the fluorescence and CD speciroscopy demonstrate a direct
interaction between MLADIQ and the LRR domain of CaCdc35p as well as an
excellent correlation between the hypha-inducing activity of the components
and their affinity for LRR binding.



excel l ent correlation between the hypha-inducing activity of the
components and their affinity for LRR binding. -35- [00101] Since
specific binding of a nolecule to a tryptophan-containing protein
may cause concentrati on-dependent quenching; of tryptophan

fl uorescence, fluorescence spectroscop% was used to measure the
intensity of tryptophan fluorescence ™f the reconbi nant LRR donmi ns
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1.44 + 0.14 yM and a 1:1 ligand/receptor interaction. MLA, NMLADIQ and NAG
exhibited Ky values of 1.67+0.13, 5.2610.47 and 6.80+0.32 pM respectively.

[00102] Modifications of the above-described modes of carrying out the
various embodiments of this invention will be apparent to those skilled in the art
based on the above teachings related to the disclosed invention. The above
embodiments of the invention are merely exemplary and should not be

construed fo be in any way limiting.



body fluids. 3. The nethod as clainmed in claim1l or 2 wherein the
fungal environnment 1is in sera. 4. The nmethod as clainmed in any one
of the preceding clains wherein the fungus is a yeast. 5. The nethod
as clained in claim4 wherein the yea38- is a Candida. 6. The nethod
as claimed in claim5 wherein the Candida is Candida albicans. 7.
The net hod¥a<lgin&i ned i n any one of the preceding clains wherein

i ncreasing the concentration of nuranyl-L-al ani ne and/ or conpounds
that include nunmsiiydd of alctilathg morpfodgieissof Halitges bpdivpeoling the
fungus to a hyphal nprphogenesis. 8. The nethod as clained in any
one of the pr&RBEEMERLONPIFBUGRRY!Ei-Alaninenivihadungrl gnyiPRG eHE.

neutral ising the concentration of nmuranyl-L- al anine and/ or conpounds

t hat incl ude = i i ; Lokl hi
fungus. o hyLEa e & SRiREd 1R cleiRoaneeiThip REr oh IR Rhpft &1
mur anyl - L- al abodg flaid$. or conpounds that include nuranyl-L-alanine in

the core structure is renoved, degraded or neutralised by a

mur anyl - L-,al anine speci fic, antibody. . The nmet hod of %{)aimQ
Whereln e anlPuBRY CReet Senoe 1 coim T ar 23 Pa-pafherdioRgent

t her apeuti cal fineddrgcti ve anount of a nodul ator of nuranyl-L-al anine

concentration. -37- 12. The conposition of claimllwherein the

nodul ator is an antagonist to nmuranyl-L-alanine. 13. The conposition
of clai m 2 wiednathodceasagipiaemhirsany enamf e prerpgingclaims wherein the
mur anyl - L- al agi 14 conposition of claim13 wherein the

anti body is amc al '%é%eggg'nti body to nmuranyl -L-al ani ne. 15. The
conposition of claim 11l wherein the nodul ator conprises a conpound
wi th a nubanyThe-ratthodras d¢laintdtbincdaien 4twhereimtbe yeast is a Candida.

6. The method as claimed in claim 5 wherein the Candida is Candida

albicans.

7. The method as claimed in any one of the preceding claims wherein
increasing the concentration of muramyl-L-alanine and/or compounds
that include muramyl-L-alanine in the core structure induce the fungus

to a hyphal morphogenesis.

8. The method as claimed in any one of the preceding claims wherein
removing, degrading or neufralising the concentration of muramyi-L-
alanine and/or compounds that include muramyl-L-alanine in the core

structure inhibits the fungus fo a hyphal morphogenesis.

8. The method of claim 8 wherein muramyl-L-alanine and/or compounds
that include muramyl-L-alanine in the core structure is removed,

degraded or neutralised by a muramyl-L-alanine specific antibody.
10. The method of claim 9 wherein the antibody is catalytic.

11. A compositicn comprising a therapeutically effective amount of a

modulator of muramyl-l.-alanine concentration.



16. The conposition of claim15 wherein the conmpound engages the LRR
domai n of CaCdc35p preventing nuranyl-L-al ani ne and/ or conpounds

that include nmuranyl-L-alanine in the core structure frombinding to
the LRR domain. 17. The conpound of €ifai m 15 further conprising an
adj uvant capabl e of inducing an inmune response. 18. The conposition
of any one12f Thaicompbbition df7clbion 1dsdeesinghaedoduaitis ahoanthyesist tg a
patient infected vmth Candi da. 19. A use of the conposition clained
in any one of OMRAM¥-elaNNe7 in the nanufacture of a nedicanent for
treating a patient infected with Candida. 20. A method of
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conprising the step : a. neasuring the anount mur a
and/ or conpoumdsamidt-alamit@ide nur anyl -L-al anine in their core
structure in body fluids sanpled froma Candida infection. 21. A
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mur anyl - L- al anartiboapdd efuragiyppuglgsinghat i ncl ude rrurarryl -L-alanine in
their core structure and (||) the LRR domain of CaCdc35p froma

Candi da species with a npl e conpound; and b. detecting whether the
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the interacti dH £l ant agoni sti c
drugs are capgbrq 8&? ﬁ{.%e“ n L%{ ,{glg,lthgfr% ?gf(;r E:ﬂ(;u(r]3 i ndirect

manner with the inter actl on between Candi da and nuranyl - L-al ani ne
and/ or conffbuniee tompositinol afddaimud amhereinaihendéorepound Be'gage@ttea LRR

structure. 23.,A co ntified b odof cl,ai nB 21 22
Poroen oy 22 R S e el Iy BT 8o arkl G et
that include muramyl-L-alanine in the core structure from binding to the
L.LRR domain.

17. The compound of claim 15 further comprising an adjuvant capable of

inducing an immune response.

18. The composition of any one of claims 11 to 17 for use as a medicament

for treating a patient infected with Candida.

19. A use of the composition claimed in any one of claims 11 to 17 in the
manufacture of a medicament for treating a patient infected with
Candida.

20. A method of determining the extent of Candida hyphal growth in a

sample comprising the step of:

a. measuring the amount of muramyl-L-alanine and/or
compounds that include muramyl-L-alanine in their core

structure in body fluids sampled from a Candida infection.

21. A method for screening for agonists and antagonists of Candida hyphal

growth comprising the steps of:



22.

23.

-38-

a. contacting (i) muramyl-L-alanine and/or compounds that
include muramyl-L-alanine in their core structure and (ii) the
LRR domain of CaCdc35p from a Candida species with a

sample compound; and

b. detecting whether the sample compound exhibits agonistic or

antagonistic activity towards the interaction.

The method of claim 21 wherein the antagonistic drugs are capable of
interfering either in a direct or indirect manner with the interaction
between Candida and muramyl-L-alanine and/or compounds that

include muramyl-L-alanine in their core structure.

A compound identified by the method of claims 21 or 22 for use as a

medicament in treating a patient infected with Candida.



