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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.
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[0011] Throughout this specification, unless the context requires otherwise,
the word "comprise" or variations such as "comprises" or "comprising”, will be
understood to 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 like can have the meaning
attributed to it in U.S. Patent law; e.g., they can mean “includes”, “included”,
“including"’, 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,
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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 and/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
limitation, blood, plasma, bodily fluids in esophagus, throat , interstitial fluid,

lymph, mucus, etc). More preferably, the antagonist is effective against
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[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 and/or 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
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.

[0019] Consistent with the invention there is provided a means for screening
for agonists and antagonists of Candida hyphal growth comprising the steps of:
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[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 to the following illustrative drawings.
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pR% " Flold s Wéh%ﬁf&krﬂgﬁﬁg@oﬁdﬁ% % AtniNCalanine that

doeisanbie thallk sthieoRlusicetlf gitoup b@meminlprfobﬁezua] bddterial PGNs and
present invention der| ves fromthe applicant's

V@@M‘é{? apbP-iRRgINAMINE. al anyl - D-i sogl ut ami ne is
apprOX| mately 300 tines nore active than

%r?l\]ft )Fh%écet S?H(?\% tist 2 A (fﬂ’tFat%fongﬂﬂ'tfé%téﬁ' BBRIm induced

ucosam ne i s current
m@@ané&%loéﬂwym&t@ll&@hwltch talbygehaligrowth. Furt her,
this research has al so reveal ed that rnuranyl -Lal ani ne-

j I ' [ i ' affinit i n the LRR
I8P n G SR P R s Ao
i nduced i n CaCdc35p aboli shed
[Ouzehzlﬁg#]ml afy | Stiudtaregl Lﬁfan?]umniggncgal%!eaed |$r)gm@h1alte (left),
r owm ese t hat c35p role
wam@ﬁmem@@o@ﬂﬁ? '%3@3@@%3 REPOGYRAN SPB i Gightl on.
These data reveal that CaCdc35p plays central a role
[00215] grl%urbesosaha '&ﬁs@ssy%és@%f SI“IMH al FRSAYEL2%dhine that

hese findi ngs unveil an’inportant "human pat hogenic
d‘0@§tﬂ§ﬁ heye toaiNtagatyl afosptdosmmanty fobad i bacteriahPGNs
evol utionarily conserved nechanismin this

< ' thod f t t
al1gd e SftRure BB ThUEON ™ (T 0055] ' On the basi s of
t he above, the present invention provides a nethod for
[0028} i Adnea pp@&érﬂnmvehmdm alefzedi fileami tHee Epplicant's aliscovery that
i nf ecti on are at ed .organi sm i onpri ses the
BT e B RO GBS 18 BB OmAls I 1300, AR MOre actie than
P@-@bé@gjguédséns)ln@rﬁwbn il R NQf A ids O WYBHAN Sgloll@k.  N-

i ncl mur anyl -Lal anine in their core structure
a@ﬁtylgiuccmmmecoapguwnenﬂmatheenmegotem sikgletcamipouod hyphal

e indhe  RRaRG) S Rk P e TRUeAeo AR H By

digrineD-sdighgatring Nsind&Rwith 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 treating a patient with a Candida infection




domai n. Desirably, the antagonist is provided in a
therapeutic effective anount. [0030] An alternative

wo o0osi02f078 he present invention resides in PCT/SG2007/000265
mur anyl - Lal ani ne and/ or conpounds that include
muranyl -L-al anine in their gare structure in the
manuf acture of a nedi canent for treating a patient

[0029ct &n the basiamdithe, ahnves heprgsent iarniignentovitdasda imethod

0 SEAGRLS, bRl 0 P RSP gt e

obgdristhh eviagte Wontprisesathee stepadt] qumattnadie ¢nf@bt|on with (a) an
prevent ati ve neasures, wherein the obj eti‘ is to
aptagnsigt tor rryr@mybbxﬂmm@s@wyr gorpoynds Bahdnglude muramyl-L-

I
a@%@ﬁé " %[:gjl nc ude%ose%#@g dl ma@gﬁgﬁgs the LRR
donfaie tofoGaGslcBBp | presentirgs emm'amwa-Lt-aiagmet and/art campounds that
b ks s A 116 SHAIEER (PP (RBarD, b the LRR
derRHAL " Dgsn%bﬁpnﬂ’l%u%tdogddlstb% HroABY NN &f tﬁéﬁdp\éﬁtlc effective

agent that is “capabl preventing or at |east
aglamitng down (1l essening) a Candida condition, in
particul ar Candi da hyphal .growth. Dosages and

ni r f. i
O e e S G L
a(Hrﬂm@aaiyilskl bd>mp0utédj@ that mfclude nnm@lmyig.aaimﬂmi aigy tlsir core

ar macokij netics ee or e Mor denti an
EEH§W@HB h@lrggzyfapﬂaﬁnacauvp '&gﬁﬁé‘:‘.é F dieatigg 2 Pai@nt infected

V\g‘ml /f‘%if3 ﬁé?ﬁg&lkbgﬁﬁggéwggégpﬂ trBﬁﬁﬁ Ftbs gffect candida

hlyphalr@’pwth es scaling in toxicokinetics" i n
Toxi coki netics and New Drug Devel opment Yacobi et al.

0GR RGN S i A npaSBn g tifteptjrofer to botn

tthidrapanse! tregerheit dhd |pr®|;ﬂma§t§hd‘ or p@(@ﬁt&tﬁ‘/e mpasutdse wherein the
t herapeutic objectives, the route of adm ni stratl on

obifst it do RRWENG @hsiow dRwNdesaan) snCasdiga gopdition. | jparticular
éﬂtf:?EI%ﬁﬁ{aY Blvtth. heTQBEé 3Rl Abed Qft LER tPé@rr%‘?ﬁ aiﬂ@luﬁﬁdthose
no y the a

route of m nistration as require
alretdy withha Captdidainfédtamaae well @scthbse tprore ty getiaﬂg itlar those in

osage.m ght .ran fro about ng/ kg to up to 100
"\9&?@% G‘?”%Hg"?éﬁ% Isgto éqqr or nore per day,
preferably about 1 ng/ kg/day to 10 ny/ kg/ day.

[0032] As used herein a “therapeutically effective amount” of a compound

will be an amount 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,




[0033] Preferably, the antagonist interferes with
Candi da hyphal growh by neans that affect the
wa@eousentorat i on or presence of or binding acti vPtTSG£007/000265
mur anyl - di pepti de-rel at ed conmpounds in body fluids
(such as without limtation.qdl ood, plasma, bodily
fluids in esophagus, throat , interstitial fluid,
fmryeqoampla.rmmm thecthetapeutie olectivesaitine |r0ut6a@d@¢5mlsﬂ‘ai|0®, and
eer ny e anta st is,effective agains
i BanpRer s bR e Girdinhe 1 Vllche §eRRSaR for the therapist
tétu@érambrtﬁnsa@em mo@myamlromeaéfaéurhm%traﬁ@gl aﬁ ffuiredad obtain
mur anyl -L-al"anyl -L-isoglutamne. In a highly preferred

the pmlrrtah ﬂwempe@tmf&ctr typieali dalkyaiqs?gefm@@t rangedigamraiout 10

G i 38 AR il S et BB et ore per day,

préferatslg abaoy 1 oy/iegddetd taimg/Rgidagl |y or fully bl ocks,
inhibits, or neutralizes a biological activity of

(O hy PretteBiv, Hie AhtagRaist SERBTes milh Gawdids ffphal growth by

nﬁ'é‘éﬁél‘?tﬁé E?Xh%dﬁ&htrﬁﬂ@ﬁ%ﬁ%r@ééﬁt%r of or grndrng activity of

13
mur any | - Lal ani ne and/ or conpoun s that inclu
nmmnemqurmewo@ﬁner&ted n cohgiaunglsr ensthodwt (fuidsor (sueby asaywithout

i n%gﬁ\?r QLﬂL ﬁ?ﬁﬁgghaﬂﬂ fI&rngd i 3%5@8@%@”%% gqeinterstitial fluid,

M udusa! tbetheWLHEdbrr%ﬁrﬁ 6n CA06¢38 fVore braferatty, the
)tmgpt he LRR o%{?lrar n, [0035] Suitable ant ag%nr St P

antagnistes ispeetfestival | agamst ud e warwgbraldnylfrisashdpeine, N-

. ts y
oYL AL MM PR DURRERAL o
muraamyL-alaalykbliisoglutantime| Irn adrrghlytpreferrmdeforandhe reaitagonist is
or gani | ecul es,. etc d dentif
PebGally Slectie sodinmtanprrvidr B SEDaRao b e B oundy |~
t hat include nuranyl - L- al anr ne in their core structure

[0834F OMiHe @PC'aRtRPhisTlisausEdl i Mhé broddedtisBAs@MHdcludes any
conpounds that incl uderrurarryl “L-alanine in their core

naeleguledhat wartrally e fullgrblaclamiirhibits campidslizes athielogical activity

o SRR UL SofRT Bt R PG Ebfine i
théie cores sirtictare. tSuwheargagoistavinag dvdri)byeerigdyinl eikhéromuramyl-L-

nur.any - al ani ne a d/or co nds that inc¢clude
erlﬁnlaﬁyﬁnr'i [of) GAMAEUNES ¢ gt NABGE SPHIRTYrls? g pijp their core

At pedbEShED hat "Ry tRe LBRRIYTMAINOLT @HEESHD 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 compounds 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



preventing nuranyl -L-al ani ne and/ or conpounds t hat

i ncl ude nmuranyl -Lalanine in their core structure from
wheovdion®7i o t he LRR donmi n. Exenpl ary anti bodi B&T/SG2007/000265

i ncl ude pol yclonal, nonoclonal, humani zed, bispecific,

and heteroconjugate anti bodies. A. Polycl onal

Anti bodi es [0038] The anti bodi es of the invention nmay
nuoapnyi-tealaningdhdheir carg Bh:mtheswithﬁhbdd%RdonmieMrGa@c%p in

ol ycl onal nt are ovvn to the ski d .

i e ERaTIoBeof e OO St BPRNT 86 srifonaSt BUehe ang measuring
hyBRa®drowkier exanpl e, by one or nore injections of an

mmuni zi ng agent and, if desired, an adjuvant. [0039]
t he i mmuni zi ng agent and/ or adjuvant wi| |

i cally,
Q&) Tnj Gersistent with thenirvendgn ibete @re Bigyidadak@oagstikpdies to
r a [

r}JehRRE pBRE eag Rt Rolirsings f WUEIE phrefiyid denine in their

cblI;eB strucirefaridhéb)i airnﬂbwd hwmableﬂgabe thet ESRBhdomeair of CaCdc35p

characteristics, and how different it from

PERYaRlings wm"pﬁéf%an@e ms@(orngpm%ur\dﬁmnﬁig@}%ué;% gnuramyl-L-

APt i Shidhr Ldor é[mj mBirdiHg fDAHE RKHorhbl ERBRplary

Fom sour ces p ogeni ca 'y renmoved fromthe host

aatibodiks ( iineludehmtﬂyclrpmait emmacigredt ebuinanizedabibispscilic,. and

esj. rable to use highly purified

ts).. It
hgf%?é%wygﬁge 2 since the animal will produce

anti bodies to even small anmounts of inpurities present

as W IPgigclomaltAvgiboeiey conponent. The anti body
response increases wth repeated exposure to the

0T 3he antheiusrat fe Hvenbos ey woRtkyise Bolipenet antibodies.
l\f’éthggfféif QHﬁg m&&ﬁ’alaéﬁtlb%%seﬁr@fkntswm@iﬁé Bkdl¥d artisan.
00 0 t'en

that the antagonist Is an
Ralludldu‘ﬂﬂl)arﬁlbadl%ﬂgi{gbe mieecli iRRadoasinmalpfor@xagusse,pby one or more

revent| nmur a -L- aI d/.or, co und
bRt RDERA 2O AR, LY Bre AR R, o ur e
frombinding to the LRR donain the i munogen will be
[0013936| TyprAI | e inhisiziagi atfent @mdrdrsadjgvdritevill B8 idjeetadin the
from CaCdc35p. Preferably, the am no acid, seque
M@mmah @ysr@u&tpd% SUPPWRNEAES 8 dntsPelitonerluniesdgns oqlgwntensﬂy
h eqHRRge lmﬁ
o%nch% '%386%8%§ d&%ghﬁfg bgo amF%o]%é;‘gﬁf) rgsfnfc | rom r’fﬁesB size of the
imeginogen mblepeate ritsl cherbiealiskaratterigtiosr and holhodifferent it is from

tlff‘en talnblr%oglsesowrl:l)e ;S)}ortent%lsy’Mosq 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 into 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 to 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



sequence selected will generate an anti body that
specifically interferes with binding of

worooanyd074 - al ani ne and/ or conpounds that i ncl UBET/SG2007/000265
mur anyl - Lal anine in their core structure to the LRR
domai n of only CaCdc35p. [0Q44] Not all inmunogenic
nol ecul es w Il however generate the |evel of antibod
indsfe eauramyirlalanine inhtheimceties istrycioire tfhemi binging to the LRR

SRS TURRSET T 50 T8 o BB b e
LRRsydHhR frémC ORCUCISH. tP?éferarmﬁntl'@dﬁhﬂm@taﬁ e &eguéhce will be
anti gens, enhance the inmune response. éuvants ar e

seleqied ofrom the gegiam &f eabauti Addine P&<pishdaet Gagac3sp protein.

t ol Bhar gntilhy 4 NQ@e /i ; ;
S“&il,'}ég]g:gg ({faét leS gﬁgﬁt o gf §t tr‘]llo 1921?99%%@@0 ami ird ggl)ds from this
mgmﬂwemﬂhgeabfaﬂysbe mwtai & geneeateathoskl a:htaboobes a Desirably, the

hunoral r onse, (i.e., rotect from di sease ver
S PRo8, S a0 Rl g TR Rl SRRy A ARl Call dHlargys with
tﬁﬁdlﬁgpbf)yrﬁgrérﬁﬂl-lll Rarfiné UK /Sr %Hﬁ%cﬁ} éthHtV %Iﬁgtt@idrguramyl -L-

DM adj uvant (nonophosphoryl Lipid A synt
alarihglin feeidcerersirusityredb dhe L RRAdamain okorlyTaGdc3s5p.
di scussion of adjuvants and their use in imunization

O8N, 5 g, FRBELES A HO0 Bt S50 vl of

drfibodyc llesikad. Imumdre@se Mtichagferiditpualf itise airﬁmluabl gesponse
as a four volunme set, (Product Code Z37.435-0

I YRIGENSFRTE IR PIDSH avi gompEXgIXt resuelied quuwda Adjuvants
un@'{ﬁ%&r@%? hatdral 8P4ghthklic tcBEr] pdUHdeGHED Wﬁ?r?taHHlnlgtered with

e to generate an”accep response
arﬁigjeugaeehlam@ thec ammivae lpspa)resm Ad]aVamts arerused to (1) stimulate
i ogeni ¢c. Smal | rmle ules

B UARSrSpRRSE e PReS ks Lt Jos o huprarty IiRhngoenic, (2)
inBleacl! e WRbSdHy of thesinrhbAe r%sﬁohgél k3)k9reféﬂént|ally stimulate
exanpl e, nuranyI-L al ani ne and/ or conpound

elthw@lrwéeﬂmlaa@yla hamaraheespensadi-e., qup oilpnuf@@mrdlseassea versus

Stieldh dou oo, AT By o AR JRRT Rl b Sl ncluce

Fresndsssontslethadjavannzad MRL-TDM aajmnesmahuph@s;ﬂwﬁdhpud A,
themto a prote:éﬂ or ot her c% nmpound, termed a carrier

sywihetics ehalpisy disrynowyRoat®)achéd mere, exdensiyg discussion of
ﬂ&\?eﬁ{té‘ At 1R Use™ %;I\’Hlﬁ‘llimn BebiR féaibl\/éﬂ fd Immunology

pten. Haptens are also conjugated to carfier
Methodsnlahoal, vod 2 mhubefkevits; sed. Tieadaemic dPregs pSainnDiego, CA,
1997, ch. 13. Immunology Methods Manual is available as a four volume set,
(Product Code Z37,435-0); on CD-ROM, (Product Code Z37,436-9); or both,

(Product Code Z37,437-7 )

[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



provi des a neans of attaching the hapten to a solid

support such as a mcrotiter plate or nitrocellul ose
woreoBnanes \Wen attached to agarose they nay beCTIS€2D07/000265

for purification of the anti-hapten anti bodies. They

may al so be used to create ggwltival ent antigen that

will be able to formlarge antigenanti body conpl exes,
adhanistsred Shnihecpresesee mioadiumant. lanendee rtot grAeraige an immune

animal wll form antihodi es £ ([ t el :
GBI ok SRS, Boodbsl S FERLE B Ao o
offdreddipolifd, Siehfedl # cediidr $iat 1§ Gheiundgenid. When zattdabed to a
that is unrelated to proteins that may be found i

h
cagisnyprotewpithe smellfapleskle EpmUpRIeR i%eﬁhi%atf@@t%r'qﬁrtaf@ﬁs are
TG0 B B el sdhl) hepror proten

peoVideeraméeand efuataching hibet haptémdo t@ salidl aupperesuch as a

anti -hapten antj bodjes fromthe antj-carjier

TR PELS of GBS RS MAEDFn W Do iashRgl fosagarose they

n‘iﬁ}f BEVL:Js'e’ﬂ“ R‘Jrjﬁlr?ﬁ@aﬁ’&q/()ﬁrthé%ﬂqwﬁén tamibodiee! THEyY may also be
ranyl -L-alanine 1n their core structure preferably

uskd toucreaie almiudtivatent antigen thaipwuill s ableato iferen dakge antigen-

oL , in their. . ’
BYhP A PRy Syt i Bt T otinampsr et the
AR ERWilP @D anfibbiiieé ed. tHeOBdrer Eprataih ers alkelisasito the attached
|mmnogen| c proteins include but are not |i

limted to .
hepiarv Ieis thepeforea stevaniriorsglecty cagiar Ripiain (RF iImmpeigatien that

o DO RO HA el BOIELA 8 s, 1 ppins o
betrspicoajugated fart both fnomudiZationoandiessay,| the hwo garger proteins
et e St RSB T S ARG st yiou
H& o ieéla?eb%f antRhapteh elflﬂ%ﬁ(fjé%- frclirfiethefayﬁkiwnéﬁantibodies.

separation between nmanmal s and nol [ uscs increases the
irmunog/gni city and reduces the risk of

[8043k - Whersi thetipnyenizios ragent isewragyaalatne gpd/qqaqmpounds

e e T

diging oahdrt compvupdanthzts includke smaramylHaatming oin  their core

conj ugation via carboxyl groups. Succinylated.KLH, ma

s@r@ci«aﬁj afg&p@wqaéedatqqamr%#%gﬂg\gn ﬁ?ﬁ)& I YegRNc fthe thammal

M@mﬁm eBepti de) via crosslinking with carbodiimde :
etween the newy introduced carboxyl groups of KLH

and the am ne groups of the hapten. o
[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. Its large size makes it
very immunogenic, and the large number of lysine residues available for
conjugation make it very useful as a carrier for haptens. The phylogehic
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.



[0047] Protocols for conjugation of haptens to carrier

proteins nmay be found in Antibodies: A Laboratory
woRwaak407£. Harl ow and D. Lane, ed., Cold SpripgI/sazdonn00265

Laboratory (Cold Spring Harbor, Nyl 1988) pp. 78-87

(Product Code A 2926) [0048}14Ihe inmmunization protocol

may be selected by one skilled in the art w thout
[00di6]e Kkphisiofferedibiotnin ity batieofarnt, der eeripgalionyvia amines, and

I mmunoge i_muni ion of, anj I '
oLTRORES o TR B s “SCoG8UEEL G Py oo
cdfijpgated fo a HapteeaginPig &ites grslips (€t aSpa bagtidéri@icross- -
Laboratory (Cold Spring Harbor, NY, 1988) pp. 55-120
linkpg axitht cabadiimidedhetyveen thamewdy BEadusseastmed o[atenyt KLH

s i atively, be nonocl onal
aﬁﬁ??%%h#'ﬁ%%r@%%@tgﬁyab%& bodi e)s/ may be prepared

usi ng hybri doma net hods, such as those described by
[00x4¥]er Paoidcbisl fot edbnjugatiars pf hiptanseto Grtier peoteins raay be found

. hybrjdgma hod, ,a nouse, happter. or other .
AR & ety Ml Vi oW A8 (e el Sering
Haffoo TAbratdly (BBRNSpARg PRFB6F, MY, #88)epR. 78 BT ¢Product Code A
ynphocytes that produce or are capable of producing
2886) bodies that will specifically bind to the
i mruni zi ng agent.. Alternatively, the |ynphocytes may

BT e i BB SRLBEREE RS i the o

witkbUs @hdbgmeexperinggmatiore desitoeals dor s pregsringel insmanogens,
.l ynph node cells are used |f .non-human nmanmal i an .
inEwizalion, OF qaaimals. aPHe COYRTINL R e§n§§%rulnp]erﬁ\ayuggdfound In
ANtibBaf3: | ATTRbbRAbAE Mfifelal, ] PiairléSl BAdADS Yiah@bleRl.,f 88id8pring
agent, such as pol'yethylene glycol, to forma
Hayboi dateratary |(Coldh@pringiHazkat, B, 11988hep. 59 20dFaedyct Code A
zgégrsf ormed mammal i an cells, particularly nyel oma

‘s of rodent, bovine and human origin. Usually, rat
or nmouse nyeloma cell lines are enpl oyed. The
hybr iBlonensddhal Artipoliescul tured in a suitable culture
medi um t hat preferably contains one or nore substances

that inhibit the growth or suryjival of the unfused, . .

00 ¢ diMe, centibadies may: oRURMIAIVENs Bre PIPERPARI canjiRodies.
Xt uggikRel [

I\{I@r%r ok g@g&m@ﬁ&&s@ dhepSredBsingenHRIIPNS Thé&ABYS, such as

those described by Kohler and Milstein (1975), Nature, 256:495. In 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 vitro.

t0050] 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,



HPRT), the culture nmediumfor the hybridomas typically
wi Il include hypoxanthine, am nopterin, and thym di ne
w@ 20d8/024v28li um') , whi ch substances prevent the PCDBG0TNH00265
HGPRT- deficient cells. [0051] Preferred imortalized
cell lines are those that fups efficiently, support
stabl e high | evel expression of antibody by the
howing: @ed ghmaﬁb@ylgﬂbduUSM@")’ceﬂaﬂ SOr sser enyaloat cele Iln@s are

L Lm C e
BTSRRI BB HD GRS Gl guture medium
thbi preferablp eopkdins neth dr%orm%uasmceérwmtuhmbmhb growth or
Institute Cel|l Distributjon Center, San Diego,

sivvalnel teeevinfeaad Timyaocalizes ecliss| F@eﬁxampl%&ﬁé% @@rental cells

BB i B S S Pk A IGPRT or
HiPR&) rMbheocutinve mediundifes thkozybridomag 198ielly will include
PN oy T e -
pr&SeMaHe igpbwih6r MGEFenaefigbnf@slre! onal anti bOd' es

di rect ed "agai nst rmnuranyl - L- al ani ne and/ or conpounds

that include nuranyl-L-alanine in their core

[9051k t Lﬁr@fer[@bsaymwalaedt el dires earehjiwsaldhat Juse sefficiently,
d |
ol SERl i 167, SuBEETe™Y AR RS SMipstep antioody-
p_ratlhmgg .cefigj aa@la‘recsdrisﬂwlebmseailrﬂedlumds?cls O?suHAEFsmedlum More
ncl uae, X Dul becco' s, Modi e

m}ﬁtcﬁrm Hﬂmﬁﬁﬁi 6‘2@ HBes At RUfiBenay ﬁ'rteﬁee which can be
Jb"fghbﬁ, 'ﬁ?r ﬁ%‘t#ﬁcé’fﬁ}’o@etr%rg 'IﬁhtYu g‘éﬂ B%@r‘lﬂlﬁ%n' Ceﬁter San
manmal .

0054] The nonocl ona ant| i es secreted
RirgosUblifl anéstherdyn@mans'ﬁ!/m Edltore Cotledtiarg MamasaaeVa Human

C%ﬁ’%l%‘gﬂw%%ﬂ%ﬁ%{a fﬁ%@%@ Coé]e\ﬁe[]t{{%%nglsq Jiave been

doseBeE foBftﬁbebfbd‘éﬁﬁ@hameméWdﬁ@P@’dI@mt mhfibodies (Kozbor, J.
chr omat ograph%/@%% el ectrophoresis, dialysis, or

(4884 himmaunel, Bphy. [0055] The monoci onal

anti bodi es may al so be nade by recorrbi nant DNA

(P31 PR 508 hibmalal 6 o can

themihmdémedl\/ﬁ:trrtbesprfesenpe exﬁanonqclmaloaaﬂltmdles dlrected against
an{qu?%aq_ &lanihe and )or compound% {ha"? lnclade Frﬁlrjra?ﬁ(ﬂ-r[gai%hme 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. Alternatively, 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-



i nvol ves reconbi nant expression of inmunogl obulin
i ght chain and nodi fied heavy chain. The heavy chain
w0 goostoeqacht ed general ly at any point in the FCPCE§GHINT/000265
so as to prevent heavy chain cross-1linking.
Al ternatively, the rel evant_qgstei ne residues are
substituted with another amno acid residue or are
Sephatasg, shydmwapartit@\xémom@twsphy,ngelnglectrgglsql]esm dialysis, or
itro neth re al so suitable for preparing
a \ﬁgﬂgﬂﬁ<%%?9 odi es. Di gestion of antibodies to
produce fragnents thereof, particularly, Fab
[do58]EThe, m@ﬁ@clbﬂalaammﬁdle§hta§/ alsbrige nmde by recombinant DNA
techni ques known in the art n%hggﬁanlzed
methevdush g0b9es deseriked - é:’satoﬁ%t f@" ntion may
further conprise humani zed anti bodi es or human

é]bo%ﬁ%ntlgH%i ? b%%ﬁﬁo@éleﬁ@ﬁnﬁbﬁméb (Mel%ods for preparing

nurlne) ant eC|msr|C|mTunogoums
monmaamtomuibodiesharmweﬂr khowigrierthe amheFepexarple, ere method

bt e+ lab B o FRRORARLBIF BT S 3HE mocire

hea oy e, dFtié AV rehaim a8 htratddngenecdiighbat any pomt in the Fc
Hurmani zed anti bodi es i nclude human i nmunogl obul in

r¢gieni $s1 @attoapreveatpavy, cgine ﬁ%@ﬂﬂhf& Alterpatively, the relevant

RS TRekaRd 15 FUERALED VB ahotieTanflo Gt gpoigue or are

defsted sorss BIFeVast drdssHinkiag! | body) such as nouse, rat
or rabbit having the desired speci ficity, affinity and

cit [n so i nst ances Tewo rk resi.duyes

(GGEA b it GBI 31 s ¢ SpiaIaEG T8 “eEPRLOHC Taheyalent
a'hﬂBB&i@@n DiGSHiBHEST. afitiRiibS &5 P?éﬁudéoﬂb ﬁleﬁﬁé’tﬁé@@f particularly,

onpri se residues which are found nei her in the
Fra@cfrpgwt%rﬁarbbdﬁqwmmﬁheﬁeUS"f@)cSWMﬁ tgsiniques known in the
afggamawork sequences. I n general, the humani zed

tibody will conprise substantially allof at |east
one, and typically two, variable domains, in which all
or subhHanbhandyHambnizedtAetibddits egi ons correspond to
t hose of a non- human innunoglobulin and all or

t hose o

RO " hsiaoi St of L davRien, S Audheriulisanhyagnized

AMibbAREY of PhuMiBA! ¥ntbSiedy | |Htﬁﬁ§|ﬁi!2é§ eforins| efAsor®human (e.g.,
portion of an inmmnogl obulin constant region ﬁFc)

noymine)adhtjbadies ase chimeriaimmwieglghying iimmunoglobulin 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
imfnunoglobulins (recipient antibody) in which residues from a complementary
determining region (CDR) of the recipient are replacedlby 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 imported CDR or framework

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



[ 0059] Met hods for humani zi ng non-human anti bodi es are
well known in the art. Generally, a humani zed anti body
whamson®7dr nore am no aci d residues introduceBCT/R6WOTN00265

froma source which is non-human. These non-human
am no acid residues are ofteqyreferred to as inport

resi dues, which are typical I% taken froman "
of at legst @ngoaad Aypicallveoz ¥8ria Ie&@mgw%%whtqhaaﬂ 9r substantlally

ﬂeéfft‘ﬁ ;ﬁsl"\f ?%%8?% %{kgﬁoﬁg?{iggg% Wepﬁ'\% I‘ﬁgﬁin immunoglobulin

co- morke nes e ture
and22i152p; stbstahtiaiyn =it ofl the (HR8$é>g|blasuam those of a human

332: 32 7: Ver hoeyen et al Sc ence
l@w@@@ﬁ@mqsew §B9HPRGR: .ﬂge% tiRgdycgpiimally also

P
WIFREIIRS REledtia JRYASTE AR MAnRARENAD, Sondatit BHlon (Fo)
tmcaih/rthataﬁmhblmammmmmlo?alin No. 4,816,567), wherein
substantially | ess than an intact human vari abl e

QG B o STt RN et P EE BREWRH known in the

ahtu reengredly, a8t hiragniesd airtibbdpi ke byiehobré drmivedadid reBidues
whi ch sone CDR residues and possibly some FR residues

infradugedsinta i fiom Bysquses wiNeh sy ReR-AHEISY dessinagshyman amino
a'bfbd dé’é RO Yrfesy réfglqgg]to"l&gﬁﬂn fipd l?@é:“jﬁés tcﬁlﬂlcﬁl %I% Bipically

usi ng various techn knomn
takmi lfmmgam)h‘mgpod'r splriapld |dmn‘aa|nesl-llﬁrhbngati@|mocararhé essentlally

pErgyes f3lloii I rihod o inken 87d pRavertsera e el (1986)

Netli@, et3 Ak 520585, BORre&ﬁhnaﬂn abt af.e @bss) aaitrabd @3@@"23 327;
the preparation of human nonocl onal ant| bm(

Vierhegyen ef985) 98BhSeienna 238t b d536], hy@ubstitEng rodent CDRs

Tr@bﬁoﬁ%@%ﬁ&s&qhﬁ;ﬁ?o@%s%aa ﬁ%s%%ﬁgﬁg@se f Mngan %}ttlbody
Azabirdingly e suelthimaniee " Bntiboteeddrd &Em@érl&uﬁﬁlﬂodles (U.S. Pat.
i mmunogl obulin loci into transgenlc ani mal s,

Na. c4.818.50)c Whereine sybgandally i lrasinibgnosOl mﬁa@ehe@aﬁa\vgrlable
B0 ¥ el s atRAEE Y ¥ BRI eckfice fam 3 nom-
hahresel s_;pefcisamnm epractie¢, drmmanizedueantisodies abte rtgpisalty shuman
apBfedieiaiiof onin T dRs biea s PRSHD BImEyigRypeliues are
sUBsMuﬁed Eﬁ‘?esn%i’és frém>xal us §it<,554#| 088t antAYIELS;

, 625, 1265 5,633,425; 5,6 6, and in the follow ng

SCI entific publications: l\/ar ks et a/., (1992)
[@9GNTTe Hivard Antibodies 7cary siso Ibenbeadyiced ging Various techniques

known in the art, including phage display libraries [Hoogenboom and Winter, J.
(1991) Mol. Biol., 227:381; Marks et al., (1991) J. Mol. Biol., 222:581]. The
techniques of Cole et al. and Boerner et al. are also available for the
preparation of human monoclonal antibodies (Cole et al., (1985) Monoclonal
Antibodies and Cancer Therapy, Alan R. Liss, p. 77 and Boemer ef 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



(1994) Nature 368 856-859; Morrison, (1994) Nature
368, 812-13; Fishwild et a/., (1996) Nature
w@r@seetndl ogy 14, 845-51 ; Neuberger, (1996) MNI/86E07/000265
Bi ot echnol ogy 14, 826; Lonberg and Huszar, (1995)
Intern. Rev. Immunol. 13 65-98& D. Bispecific
Anti bodi es [0061] Bispecific antibodies are
qhsesa@bnwhic m@lsaueyem@m tihat seaaNinzdWmans imodll gespects,

PPHEC ol oA 0BE gyl ARy  Poharore. s

épprdéam i plesmfbéd tfoe%xemﬁl@r inMJrSInpht, Lidbans /54 5807/ &,546,806;
ncl udes

S 800800 & 02 28: 1R85 85; 30650 Mhoandr o i dalioming ‘scientiic
RRBG AR dr &, 39689) By TosRAsGy b Y9bLeR: LIABGA) o .

nakln |speC| I ¢ ant |es are nomn
(1884 n Naturer 368 8561‘859 Worriseny €994HNetnte B68d8¢2418n Fighwild ef

Fo iR Dol 2latecBngibayn I, byt NG ERTRET 21686 Nature
B;Yagzc:ﬁnPCI@ﬁ ¥t‘WP SESYorfbaah 2hd rﬁM@zaﬁ' (’f%@ﬂhtern. Rev. Immunol. 13
83) Nature,

@g ies [M'Istein and Cuel ur e,
83537-539]. E. Het eroconi ugate Ant i bodi es [ 0063]
Het er oconj ugate anti bodies are also within the scope

of trﬁ BisBa&RkE B8RIdsON: Het er oconj ugat e anti bodi es

are rrp'ogeg—ofﬂﬁvm lently joined anti bodi es. Such

anti bod| es have, for exanple, been proposed to target
[0661he Bigpedfic c artibodesunasnt emom@ttld)lsal[ UptBefelPably Nouman or

ST a038%, PSS Tes S B gnsbopecietis Taunl Bast e gifferent

éﬂi@‘én%hfh il bl*é%@h?éaé'@)bﬁéeoﬂothéﬂﬂﬁ@iﬂg's!be‘éiﬂditlésti%'f&gmuramyl L-
known net hods in synthetic protein chem stry

alagingdiang/arh es sonmpasingi rﬁ@etcnrmwesﬁkmugeraglelnaﬁmmrm its core

ST ok AT e AR SRR Mk apgpanine

itotute dxetgrees of suitable reagents for this purpose
i ncl ude i m nothiolate and net hyl -

ORGSR B S0 b SRS ko o o

Traditionally, the recombinant production of bispecific antibodies is 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 to 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



[0064] The invention also pertains to i Mmunoconj ugates
conprising an anti body conjugated to a cytotoxic agent

W@ e@k/0a®78 chenot her apeutic agent, toxin (e.g.PCHRBG2007/000265
enzymatically active toxi n agai nst Candida), or a
radi oactive isotope (i.e., aqgadioconjugate). [0065]
Conj ugates of the anti body and cytotoxic ent are
enghangei repctionapi &by femipgf anthioethar hensk e@hare@lw ohgpuitable

RHGBHSoi1E" S PRGNSt i BHLHE { iy rbBR.C: PBHG) Mmetnyi-+-
erdaptdbutgsmidfaté r@rctbethbeéSdlésluebdawdlelxeniWé in U.S. Pat. No.
ad|8| m date HCL), active esters (such as

n|n1dyl suberate), al dehydes (such as
gl ut ar el dehyde), bis-azi do conpounds (such as

bi s( = 3giH HBgxanedi am ne), bis-diazoni um
deri vat‘l‘V'e%gs&D@#‘_‘

bi s- (p- di azoni unbenzoyl ) - et hyl enedi am ne) ,
[Bnﬁébcyﬂmm\ser(tmcralsm pastajies €02 jramiinosoriygAtase compitsing an

o1 oo Byaptsd 40 o cHeABEE Ml jUER A Bsharantteraeaus agent

tbmne(é goran @PEpMmatibainbediies toxindugsidst Ot agg of @ tridioactive
invention, as wel| as other nolecules identified by

'ﬁﬂ@@df@eﬁlrﬁg'%@gmt@rscl osed herein, can be
adm ni stered for the treatnment of Candl da infection in
or r 0
(0085}, <ot it b HFRCELLIGNS adehf afp fHale using a
varigty aif rtgfmbhomicpnﬂtematom.tpdmgoagentsrmlohoaﬁrmﬁungmamdyl -3-(2- -

; hﬁXﬁ{})ﬁ% ﬂ#f}?ge ésg’ﬁj&ye armg?rjhl?g]fet@@( ar'{]ftHEE%?{iasl 'deriVatives of

|Fﬁid@é§{érs|—%@dh s 'd"mbhﬂ}lfaﬁl Ridatd LHCH? eactive Usfters (such as
herein a conmpound w || erapeutically effective if

disugcinignidy sybafatelst adﬁﬁhﬂd@ﬁ r(wﬁm agr ghitargidefseie), bis-azido
&ﬂﬁé&@-ﬁ: ut | &y f8§| i dsgfa %{'c?o agahé’{hnsé& rﬂ[?'leghf Bls-diazonium

e‘use inc er| eous so

devhaiticesvid h i@blsbdpedl|atzbnnimﬁjm'rzsiyk)nﬂhydede¢$|taa‘?mé)$ duscl)cyanates
owders for the extenrpor neo tion of steri

@Hﬁg@ﬁ%{)@@& Groiispryanate o?”ai’ég Veotloring ¢orapounds ‘(ESUCh as

ﬁbtcﬁﬂm}b@g |trb8éﬁ£ér?é|)me sol ut i ons may be delivered

encapsul ate 1 posones to assist their transport

across ceI I rrerrbrane Alternatively or in addition
! 308 yeptgn cont ai n constituents of

self assenbl ing pore structures to facilitate

[hb@ﬁfpoAﬁtlb%‘ﬁ é)sS?)r&ﬂ?ced 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 to 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.



cellular nenbrane. It nust be stable under the

condi ti ons of manufacture and storage and nust be
w@r@sme40etl agai nst the contam nating/ destruct i RET/8GLUIODN0265

of m croorgani sms such as, for exanple, bacteria and

fungi . [0069] The carrier cgp_be a solvent or

di spersi on nedium containing, for exanple, water,

[(Hl&&ﬂnoPhapnlagmhho(ai cformsxamfplthﬁ |gVWmmlsu1tpblep90rermaectable use

SISt ke BB (BT el s B05) ol ishdSlons and

sfé’r@é’e?oﬁ/!jéﬂsd'féb’ tﬁénemrﬁ&srahaw@dprefp@fat@farml eteriw h]éttable
use of a coating such as, for exanple, |ecithin

soh@onaumdewa@maor)mqrae:ar@@ru iAlieangtively, dniectable Spﬁh'tlpn% may be

SRR, AR boRiplhe oS 6T AT across oo

nfsHbesfic | arerrftivelye drnvienadditions saichi q:)repbrbﬂomldmaag contain
anti bacterial and/or_ antifungal agents, for e

cpastients, ofsalforsssmbling POF&H"&W”%&PE?%‘"@E‘? Hansrggjrt across the
c&hul??ﬁﬁ%ﬁbrat"ﬁ%q ttrﬁﬁ b&Staldld JHIRY tﬁ@%@ﬁdlglbﬁs‘@flrﬁarfiﬁacture and
preferable to inc

de i'sotonic agents or exanpl e,
stmgge snarmsstbe prederoed agaert the ngmanabamgjdesimabiﬁ/etauéion of
ectahle co 03| i ons ¢ e bro about by the
nug OrganigES & qr&?@"b? e %ﬂ:pga W‘ﬂg absor pti on,
for exanpl e, alun1nun1nnnostearate and gel ati n. [0070]

[6069] | Thentareraf BEldltsoRht ArediBperRise thdium contalnmg, for
I ncorporating the active conmpounds in the required

expoWpie, watarhethanel.opelyak @‘oscﬂxamnlemmyﬁe%vemy%\e glysol and
R e SR 8 SuBBIL SO et an

végétztﬁf@ iom(;jLSTlaé jprcmegpfari@lty ban |becmap11am1tedng)|rt¢)enwmej bughe use
steri d.ze ctive ingre into g sterile ve

O IRt RS B CHRPIS P s e ARG ph e required

'p"aWé e |HttE8 rcah@%“f%?@p@i‘élénfdﬁa‘w ﬂ'@@s@ﬂf»‘%“f@é@ﬁts Preventing

I'n the case of sterile powders for the
tlpﬂe qmaoatofcrmcrﬂorgamsmsemu hhjeemmbostlsm of it énvenkien is achieved

rred ’ﬁgt h%&'%l/Of rep Mqo%%—r\%&%‘ét‘%ﬂblgg 4Mbens,

chRﬂdeia‘ﬁBt pHerRI, %bfb@déd:lﬂl eiHeressli drefl theh gk@dinemianr eses, it
preV|oust sterile-filtered solution thereof. [ 0071]

wikdie prefeeaiie e inelydedseionic apanisarfer syRmIPIRHgars or sodium
|
PR ey Ferﬁlo%g%egﬂgo%tﬁc?ny nglf\ gy{ag%bfiggﬁwg&ltlghg can 5)?/ brought

I nventi on re sult e ora
aaoit nyys ttke edse fior thex eUmD@anrish ofiragemts tdelaying nabsarption, for
with an edible carrier, or it n% be encl osed in hard

example+ alypinym geongastearalp and el it may be

[0070] Sterile injectable solutions are prepared by incorporating 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-



conpressed into tablets, or it may be incorporated
directly with the food of the diet. For oral

WO b@sap®at i ¢ admi ni stration, the active conpoupdr/aa300ye00265
i ncorporated with excipients and used in the form of
ingestible tablets, buccal fgblets, troches, capsul es,
eI iXirs, suspen5| on syrups vvafers and the [

deginch teovigldsatpayvde a@fdth@r acieaingsadiesh pllisdary @@Qitwna{ desired
mgfé’@%nt]f)/&rkﬂy r@’@ﬂoﬁgﬁ/ é?énlgcflfeggd SOMRBHMerebfie Per centage

ositlo arations nay, of course,
be varied and may conveni ently be betvveen about 5 to
[Qﬂidmt Voo f theheamheveghﬁngrﬁdm& unint . paitieularosmalbf molecules
iV in such thera eutlcall ef ul
oGBHmEBRIRET the e eI E8RISH, e Y Wiptertaghtney may
b@%rﬁll@%mﬂs@ér‘éﬁr g6 eRERDN, L WRRSa®indrt eRRedt ioPNFith an edible
according to the present i nvention are prepared so
carmiar, of it U@ygfee enclosedimhesthosisal shell\asdatineansule,. ar ihgnay be

cifieised ifia BB SRRV BR inoolBéfated Wigb Mo ing foag of the

diet.ndHorg odgle Misrapsutid @@rmrﬁstratmnﬂiee aglive) cam;miuad may be

corn st arch or gel atin. so c¢ont ai
ingREgFatas: with (RNt sfagid E&%ﬁylﬁng%/e BQFHhPEF"!QﬁSBH@s@F?Jﬁt% buccal
t o ER¥, {B¥h S@a M )i sdbﬁéﬂéﬁéﬁﬁé'é&ﬁuﬁge\%fe?é‘cﬁnaghe like.

exanpl €, om starc ofato starc
Saohl cbmzpdsﬂkms é’mda)pramraabls@ shoutdacontairl ab faasaﬁ% dycheight of

a@ie, SORPUATL IR RS as O Hhe ol kisiaselatd fishtdions may,

oﬁétﬁfrbérbé‘ vaﬁé@énﬁﬁﬁa)ﬁbém/éﬁéﬁtﬁ) e éefvl/é’é/rpébd)tﬁt% fwﬁﬁﬁut 80% of
such as for exanﬁ perm'nt, oil of w ntergreen,

ther weight of the saBuT ﬁ@mqwﬁm]aotwercmwmis@g@mmt rapsytically
uééfuf‘ﬁ&%gégﬁlg@ )I/IIRO sUBY tﬁé’tné %gﬂabl'endgﬁqet %@r‘?é @b{mﬁgé.' lgrle?erred

ove iquitd carrier.q0 arious
compeositions i mésan@vnb @cpb&ﬁn@gmﬁo dlse prasentdavantidnoare prepared
ot herwi se nodify, the sical formof the dosage unit. .
sgdhat; 4 dogage umtaferratgont%mﬂtse,twswceeﬁﬁmoei Hgegnh g0 g of active
cSRBb6AgW th shel lac, sugar or both. A syrup or elixir
é contain the active conpound, sucrose as a

sweet eni ng agent, nethyl and propyl paraben as
[067@3 er Ve itablets, atr@ImBSami"S,l capanies @nduthie llse may also contain

oGS o LR RO SR Al Y58 A g ey
m2g alear casait baadtaipiett, esuuhdasUksit axdmpld, Wiegbiuhphesphate.
Thgytmhgy also contain a disintegrating agent such as, for example, comn
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 to
materials of the above type, a liquid carrier.



anounts enployed. In addition, the active conmpound(s)
may be incorporated into sustained-rel ease
w@e@parari ons and formul ati ons. [0075] The pr eB€n8G2007/000265
i nvention also extends to forns suitable for topical
application such as, for exagmle, creans, |otions and
gels. Such a fornulation conprises a gel I ing agent in
[607A]In c ¥arioas iodinerehfatertals enay b|er mastaat gsldoa’ulglga p:trrto otherwise

t wth th th
il T PhySipslotart of e Sashgeq ihti Bgr dadlaed. tatiise pils, or
cQHSulééemB?tbé icBhtcRd with. shERICReGEF Idrdodel W%‘S/ﬁJpﬁ@?réllﬁﬁr may

tetra-substituted ethyl ene di am ne bl ock copol ymers of
centajn dhe mtivaecqmoogndpymr@@eom de speeejeningoagsrininmethyl and

PRSIGABRRTAS oAl 3 SUE PR bR o exampic

chefrgof @?ér@gﬁeﬂ@mﬁr. Ot kbt ang matetigi Luwédemmanhg@m@]dosage
To this extent the active ingredient may

be
vt TR shawid ek phameacewicafly Psire and éufé%tget'@#y ﬂﬁ@-tox'c in the

S 70k, EARREN. e A LS oGO 187 8, nororate
lrnolsya\stahyéd etleadm prepavbijonsgihd araiudatons.
polycaprolactone poly(glycolic)acid

B 9k, PP 508 o o s v
a@%h@éﬂon@ldﬁ%@&fbﬁ@ﬁa@ﬁléﬂ%reé%ﬁé,)’lbtléné ahmgl&é .e8uch a formulation

yet hyl ene oxi de, pol yam des,

cgmgnﬁesya gelling iagest ipal qqmwgtmaqr@%é‘)éctlmtq/gmmﬁt@ gellmg upon
oBE1A5E M GO B 357 BBy AR JLRIE okl B8 %p,gutabe

gellingl axpeards limclubsS. thtaénmhoﬂ\lmntedS t@Gmeﬁﬂbseﬁﬁgﬁﬂdyraéfs such as
6, 596, 296; 6, 413, 536;. 5, 968, 543; 4, 079 038; él;w 93, 709;
tatra-gubstguied pthikene gdiamine; oPAlyREES 7376t ogile and

profAée Wxnd@gég ﬁolS%é’rh ! }Solyﬂ%ﬁj’ tlﬁtaﬁa ﬁ’?ﬂyﬁé‘&%ﬁﬂé@ such

herernin it ntirety. Pri e
asuggeliane diayrageleease ¢eighe kappg:- qemm'gepnaharamc eaztarmrag;eenan)

g& %habl e carrl ers and/or diluents may al so incl ude
chigsalhand plaiagie.gHms: di spersion nmedia, coatings,
anti bacterials and/or antifungals, isotonic and

[0OB6] PITothisdettant the @@t%t |ﬁgﬂnﬂbﬁthﬁay ibeeheld ththinse rahtrix which
such nedi a -and a?ents or pharmaceutical activ

copiselsathiccreleasaer the astive iagenke Rreferapledhe MAksr Gampses a
PRAEE SEeLRRP STl Sotf Bl T, e " aoono
pobvirng i tacmtata s polycaprolactone, poly(glycolic)acid, poly(lactnc)acnd
polycaprolactone, polylactic acid, polyanhydrides, polylactide-co-glycolides,
polyamino acids, polyethylene oxide, acrylic terminated polyethylene oxide,
polyamides, polyethylenes, polyacrylonitriles, polyphosphazenes, poly(ortho
esters), sucrose acetate isobutyrate (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.



contenpl ated. [0078] Suppl enentary active ingredients

can al so be incorporated into the conpositions.
wee@Beeabi y t hose suppl enentary active i ngredi BOT/SGZ002000265

anti fungal agents such as antifungal antibiotics Iike,

for exanple, polyenes (e.g..pmnphotericin b,

candi ci din, dennostati n, f| I | pi n, fungi chrom n,

[OQLT]i rﬂi’ﬂannahwtipa"m acbep’abéem@mens and mluennsnnay also include

apg. amiC L Susdiiant Tfie Pt L anfliiighBals, andior

avfl \£nadétenicPAmd ‘é'b@b?ﬂtldh dél'a?ﬁ@na@entkldiﬂ tediike. The use of
Viri |n). Al ternatively be synthetic

suph imegdigans agenis der ahagrnamuté‘@Y@@tl\ge subsipaees isnwell known in
[ f

135 pbt. X 1hEGRE S A o RAME el o Sgent s IRt with

tied t actverzipigeediehipt UseBZhéesof edoniwo| therapedticorconapasitions  is

fenti conazole, flutrimzole, isoconazole,

CRBIEHBIAIESL| e, | anoconazol e, ni conazol e, onmoconazol e,

oxi conazol e nitrate, sertaconazol e, sul conazol e,
on I

180 RSP plme il SBINE WBicrfs San 418b B iifcfporatad into the

cotmmsiioasol e,Prefgrablyorthoske, sup@iemmtam eycfotehenngredlents are

2Btk BT REoP e Pl oy IR, 2P, xmele, poivenes

(@bommPﬁét%ncW‘tb gHdRsIER, dennbstadn) fi Imin fohgiyesthim, hachimycin,
copara finate, dianthazole di hydrochl oride, exal am de,

hamyain, g@%omm@trnaeart@cmh@ﬁ*@nﬂmm@yaﬁﬁn ResHR, perimycin),
r : iu

o@’;/%n‘lét ﬁég neafé’é ﬁ%yl f{BﬂfH% %ngﬁ%ﬁa ycm undecylenate,

pwblmlmml, mcah&nctubéronﬂn] mndlrn)L aMErnatlvajyotHeyomay be synthetic

SO LSk, BB oot b, tratne,
lrﬁﬂi%ﬁést'(@é | Bif§RSAN8E, UBifocbRAFBIEOT ciiidRR®in, chlormiidazole,

adm ni stration and uniformty of dosage. Dosage uni t
citoeonazsle,slefrimazole; econaesle; enjitonszol, fentitioparelee flutrimazole,

Rshaeit | SReBoobidar) EBRRIRAILL e HRATEL Bmoconazole
o&l@%@t@ﬂeﬁhlﬂ@da Useﬁrﬂ:tdohﬁz@fe astldoraizoR, Qrolcahamé); bth&ioaﬁbamates
pr oduce t he deS|redtherapeut|c ef f ect

(@@s,o@iké@'ﬁtﬁ] taindate ntolnaftaie). dragpigp r{ﬁ&ufl%%azgéﬁ,r'tréponazole
SZEE cgﬁ’lsc\%gfé Wg&né?c?}'gﬁoﬂ{erg?g)d 1 é%dr@iﬂ ahfordiinkabRfheRbmine,

Irectf epende
bebimoaalicdchddraodidef bbeloaamides rmicmnmalprapldnatae chlorphenesin,

i Sanicis Baediaten damtharsi AMEHSHIndis SRalamide,
T@ﬁ%ﬁ@{éng‘?éléfﬁ@z%t Hex@hidir, bfiGcdrbanl mrOtatef sHtaSs6/ 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 treated, each unit containing a

predetermined quantity of active material calculated to produce the desired



subj ects having a di seased condition in which bodily
health is inpaired as herein disclosed in detail.

wQ 0@80240The principal active ingredient is conmpOLRGENT/000265
for convenient and effective admnnistration in
effective amounts with a suijgabl e pharnaceutically
acceptable carrier in dosage unit form A unit dosage
therapeutio,effent wexzaaqmietiorcmﬁmdhn ltdquirpdipha’rpﬂceaticbalmrrier The

d f t ,2000
BB ittt phis BREera e fifatest by oL gt dpadent on
(Q?nlﬁbmdrﬁqli& egRithcteRsfi éé”ﬁfa*ﬂ@é‘t altive RAateiafbad #R0Particular
ng/ carrier. In the case of conpositions

tbem@uﬁc@f@mﬁplbemhle\rqd a@nd (B thedinitatiomssinheraat in the art of

RPIERI BR85S0 B FPTGE AR BbefiE i
©HaVih@'a diszgsedidihditih douwisien dodily Jeewlirdés impaired as
infection [0081] The invention also provi des a neans

hespingtisglased iydelaildi agnosi ng the course of a Candida

i nfection, conprising the steps of: neasuring the

] t d{s0

IPURNT, e PHFAPS) dtiod SRRSO Lol pRURYSH T it and
dﬁmttavélaﬂrﬂnsnsﬂmtrphed ¢ffentiva alaadntsawithfaestitable pieosEceutically

Furt her thelnventlong. |desarrtensfogodeternin|r;(% |
OcEPHBRE CATTRLC %S%QPe R f%rurﬂ TP 198 mpie,
c,‘b(h'lﬂﬂh'tﬁe MincipRl aEBRS cehpodhd@ e afiditts F@n%ﬁ@fr@npb .5 ug to about
pha rowt h accordi n?[ to t he above nethod and then
i

Xpjesses ivapropattions; thexaplvyg caddorad g geperally present

ﬁﬂﬁ'&ﬂer ("85 %f%habguf%%“?ﬁ IIy gtcarﬁeﬁggf:theccase of

prognostl c hods™w gener e condu

mml’@on’m contHitiag &mméraenmlatgd'ef ingrediepiat |tlaetdoshges are

r ef rsto f tissue or fluid
A SBERE PV TRIGAER 9 1 URvA RS §1d (AN oh 8Cayiaipsation of the
g‘a@@pg,lggl@n@at i ncl ude nuranyl -L-alanine in their core
stru
to,

ure

rom ani ndi vi dual including, but not limted
pl asma, serum Spl naI f|clj,ll d, Iyrrph fluid,

[ nt estl naI and gem tour| nary tracts tears sal i va,

| esy: i F
0B7E S el L0 B BB P RSB i e
abiuage 0§ bi Candidainfegtios,t camprsihgdbe atepsef: measuring the amount
c;fn%%%h?/pbalanine 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



alteration of |evels of nuranyl-L-al ani ne and/ or

conpounds that include nuranyl-L-alanine in their core
waroosor4r® i n body fluids nay be detected usi NBCEHRGEIZ000265

of the nethods described herein. Ateration of |evels

of muranyl -L-al ani ne and/ or _gnpounds that include

muranyl -L-alanine in their core structure in body

individdal ineludireg, deitewtdishited ¢ reegniptasnar seruot) spinal fluid, lymph

C ound tergfions can be deternj.ned by an .

ﬂgo Fﬁgﬁr”@e?eé-‘é'l%§‘sc9éh ééqsq ,geﬁp\lgaetp%gnteg%nael ang gen}ﬁcourmary

t@éf@%érs'—sé“\én 'b%cﬁ@@”so'iurﬁeﬂiéokﬁ’gjé‘lé igsué %ﬁb%%ples of in vitro

muramyl -L-alanine in their cofe structure such

Cbil@ul‘li@mmrlstlam?s | i ke HLPC assays and the I|ke or

i mmunol ogi cal assays in accordance with conventi onal

ARG e Baariadc dnd RReiasiE FuefilopS i he BRsenthvention,
ateration| of - Rvelsi o adamyl-cemine dand/ont cd)mpbud@s that include
muramyl -L-al anine in their core structure In

npyrgnyeL-ataeingrin; thekicose shyckie @BQV@@'%"@Y&%@@@?’@C{ using
aﬁl@eﬁsoﬂm NS & crl%%ﬁfswe?eﬁ?n be done in any

nveni ent ormat nown in the art. These include
Western bl ots, imunohistochem cal assays and ELI SA

Adtesation ofinleveisarnf fmrraum-éfalfamigeaabdmn ngmpalinds athabeinclude

EEEMA AN RO (R Ry, sHCaE T Bt iR i R pgtected by
sefsbriiy #SI08IGH SoffpouAad dsuéwralnakath@Méh be0&&krmined by any

Consistent with the invention there i s provided a
assansthadr detedenrhgnges igdhestevelnef apttigewl-btadaine and/or

Gﬁmyuﬂash’%ﬁgg bcl%?%r&rﬁgp{.—a?éﬂﬂe |Hgsr%ﬁleeéré) strugﬁ‘}r? sych as

ctin ani ne and/ or conpounds
bigutlentiealnassayy |likehiaiPCrassays tanel thedikeeorsintruuhologicahdssays in

bl A 2855 T AR B o
GHERlIGhaATP BB OYEERER Refein @ﬂé’s?'b%t hSe@rtoa@ét%BP%tﬁbhﬁll L-alanine

activity towards the interaction. Preferably,
amel{drocompounds that soluden nivranyirlsajeninst lrr:ﬂmluggtm@tructure in

55, FERR it Ao el pishelid o8 gtlssed above.

I@'nﬁl!rm@ca%s@yé 3 bé-dahéin @ﬁy convenient format known in the art.
nyl - L-al anyl - Di sogl ut am n

T|Qe§§ém<§}pd@ny\lg$t§rn blois, dmm@omstochemlcal assays and ELISA assays.

Aﬁﬁ@%ﬁﬁé {i&@ﬁ*lr_\f{_aaélﬂa?ﬂgt ‘%rh’s ggll\ %%S'B%é}f E@b%téonqarl] gssays, such

asma‘gesn bmdmsg]de@mmmﬁtlo@sugambedjsédt es are designed to

Screening for agonists and antagonists of Candida hyphal growth

[0083] Consistent with the invention there is provided a means for screehing
for agonists and antagonists of Candida hyphal growth comprising the steps of:
(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)Adetecting whether the
sample compound exhibits agonistic or antagonistic activity towards the
interaction. Preferably, the method is used to screen for antagonistic drugs



identify conpounds that bind the LRR domai n of

CaCdc35p to inhibit the binding of nuranyl-L-al ani ne
wan@Boe4ocdnpounds that include nmuranyl - Lal ani nBCT/8G2007/000265

their core structure with the protein or interfere

wWith the interaction betweemndwranyl-L-alanine and/ or

conpounds that include nuranyl-L-alanine in their core

tisatr aI(H uapabieobft imeerte?mgjerthén ifa dma:tceﬁmdir&wtmnanner with the

scre assays W,l.l incl ade ass

ITEEA 30 C. e gnd: MuRamV AT oinpEuRy-L-alanyi-D-
s;%tamﬁ em Nlaééétywnarémyﬁwamhh@ f ON-BESPLIUYARYI-L-alanyl-D-

_ 'ecul e candi dates. [0085] The assay$s can
isogyarine, rmdnurranaayl alagwl:Ldsoglutantine, i ncl udi ng
protein binding assays, biochem cal screening assays,

IR serelne HRSeRS oy AnEGofSE Uy HhES Br8tlitgigned to
ideretify aoMmbundst tredt bindytreallRR Q]”omamtaﬁ:ﬂa@:ic%p to inhibit the

nmur anyl - L- al ani ne and/ or conpounds that inclu
biftiagh Pt mwRaHhHheal aﬂlnqq@nd9qrorc@an%n@§uif@ta ?‘{q% pgamyi-L-

%%?ﬁa%&%%ﬁ%ﬂ%ﬁﬁ e pfotem & &f nié??ergr\k)ﬂw the interaction

to al owthes
bebarpem endramybl +alarinacnd/§0OC&6po Wt that dscludemuramyl-L-alanine
th the i on _can

N f
i Gt S tiatis” Snit it PBIR ABridlh ot Gl iapaguch screening
8By v ih@ld&i'éré%é'ysLarﬁéﬁébl@&o@f@ﬂ-ﬂ{roggﬁiﬁkﬂ%&éeﬁlhgtof chemical

i nclude nuranyl -L-al anine in their core structure and
ligrariesa snaking thewr Qﬂj’ﬁﬂWﬂﬂMfSL@éQ@cf%pdemﬁf}/lﬂgt$rﬁﬁ" molecule drug

| for the interaction and binding of the
C%H;%&g To test the ability of a candi date conpound
to inhibit binding, the reaction is run in the absence
[6085] n Theeagsags eandeoperfirenddei a varigly widornatsaithdludiran protein

bél,éleacebo kh%nddedtoathlrdreactlon mxtug ﬁ%
104 238555 A1 0GHAETICB 8378 NING 2 5Vd MG LCSBRiAYE and cellbased
afseégtwmeh HEIWEILBhARR LSS MOMROHAD Sih hE$ays idraant8gonists

ext | ul ar corrponents pr esent In the mxture is
arencommah ais dieatc they dcalkr tsirnsbotastinghsuramyktialanioe @nd/or

BERERGS HalE ERTRRBIFREArREE FLeR of sunilifang the LRR

dofddin o €43 50N Peeddticer dfehe dirkg thndidatd forel amki sufficient
of the test conpound and its reaction partner. [0087]

tpgilawithgse ﬁ@ﬂ”’ﬁ@@ﬁﬂf@t@ intedcide smal | nol ecul es t hat
bind to the site in the LRR domai ns where

(G886 lcdm B Y ehAN iR RO TR HE [iéiactiBs! €4F be tested as
follows: usually a reaction mixture is prepared containing muramyl-L-alanine
and/or compounds that include 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, to
serve as positive control. 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



mur anyl -L-al anine in their core structure bind,

t hereby bl ocki ng the normal biological activity of
woneosopdo7i - al ani ne and/ or conpounds that i ncl uPET/SG2007/000265

mur anyl -L-al anine in their core structure. Exanples of

smal | nol ecul es i ncl ude, bq@7gre not limted to, snal

peptides or peptide-like nolecules, preferably sol uble
inpinattesldbat dmal testntvapoand ointgrégres dyith dhgainieraotion of the test

i norgani c Cngou.dS. %0088] These smal | nol ecul es can
“HEpPg@ﬂ@PpN@ CRGUAKD2URE ™ or nore of the screening

assays di scussed herei nabove and/ or by any ot her

[0DBT§ENPBEEMHAF Bniag@ﬁ%t@mdludj@@manfmblé&uq@setrﬁakiﬂih&@o ke site in

the art. [0089] The present invention also relates to

theo kPG Bi@aNaiae whereeaUsgmyhk-adaidne ard/abgompeunasi that daclude

[ t ] j h i n [ .
Ry ERA SR e, SO P e P g the nomma
biblodider dotiaityres rablirdrhg-ipakstné andent compauadsotieat include

fully de?cr,i bed in the follow ng description. This
mysaEy|-bralaping sin ﬁBPiﬁd@@reso?t@!C;WﬂeorEt(ﬁ@pEiﬁ ;933@%‘3& molecules
: | i fayi epiese ' nt,| t Gl |
rEKRED (ba 570 AACURIEACH, SERbbpliiog lord BEBUAETIRS  MBlecules.
preferaidy isoludohe ipeptides,s and ospnthétios eonfpEaidyl ©hganic. or inorganic

foll ow,ng di scussion describes the identification and
COMRRING%al characterizati on of the hyphal inducers) in
human and bovi ne sera and their sensor in C al bicans.

[00883hoThResd @mallembletedis 6an-td dentiie@ By &3y aheé or more of the
significantly enriched in the chromatographic

SGregBtNdo@SSaYS sEUPEHESRIC: heseinghgveyand{or lelucdmy other screening
Ry M ] LS, the inventor has
te%@hwe%m?" E%%‘gu%nrggsg\né t% Efllgégrg?ﬁééegft't.r ucture of
mur anyl - L-al anine (eg: figure 1) are potent hyphal
[a089] c eThe wrehentu irveptioh - albametate ©-to scarhpoumd s iddrdifing by the
he nost activye.. The | sp show t the inducers
aloVee g0 i sie (e Reand, Lol ety obatn 5 o ndlibht.
Cdc35, stinulate cAMP production and pronote hyphal
Nehdiwitingtistestion ofthe inwdntignpha- i nduci ng activity
romserumw th serum protei ns [ 0092] Precipitation of

serumproteins with acetonitril|le trapped abouj -60- .
(029 of BHRB%W% R ufg‘ﬁn@ egept (nveption arg é“%rﬁo{L@V iflescribed in

th%eﬂoHIS\')vir@”G’es%rﬂB{Eihﬁ.f T‘i‘ﬁseéé%%’fﬁtioﬂfiﬁﬁgtg }fgolb the purposes of

tenperature w weak ac suc triftluoroacetic
exemglifying the present invention. It 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
significantly 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



(TFA), was sufficient to release a majority of the
activity into supernatant (Fig. 2). The results

wo paso240es t hat a majority of the hypha-induci nBCT/SG2007/000265
agents.in serumis present in protein-bound form
Hence, in the fractionation_pgocedure described bel ow
the bovine and human sera were first treated with 1%
the adeeylete cyclase £2dasy, stimolata cAMBrypdretian and promote hyphal
nol ecul ar wei ght cut off of 3 kDa to renove serum

ins. Fast performance |iquid chromatography

(FPLC) fractionation of the serumfiltrate detected
Ga-pradipition diyphatinducing gictivity fromyseromawith sghem pesteins
centered about fraction 30 (Ff) (Fig. 3, left). Ff30

380" HiatinBRten fos sRrUNEBiotainS With SREtpRRYS AT ARput -60-
7:0%%9'E’ﬁ@hgﬁlg%ncfdcﬁ§d‘a§ﬁwqh%? Hf&‘l%lrfﬁléﬁ& ér\d érbfi‘ie?trgéﬁnent of

val ue 5.5 "and respectively. Furt
segyar alt rapm derrFEfeBattmq with M@akoaoldmsuohaas 1% trlfluoroacetlc acid

(PR35 SR Dot L RS e gy BB i

ZetRé redlits indrRAate tHait @SBjorityof myphéﬁmaubmg]ében'fs)m serum is
achi eve better separation, the active fractions 5 to

Preseéria ppetsinzbound &ume- Henee: inrfhe éwsfiepatian pwogdure described
b%;fé\\ﬁ ntﬂ{alr Q@?gé‘“{’s%ﬁﬁm Ssnéﬁgﬁﬁré'mr& Hehig %Mﬂtl? :I' FA before

al an col umm al I ows
filtatioou doroaghodi membinase veitid apnmlecidar mmghtl apir offecf 3 kDa to

retention of lar c oun The h i nd
'SEONG SEEMR eeRﬁ?@ﬁ r?y%%ap? QR Q@f .Wom% ography (FPLC)
AL 8’MHJ' sERInT RO o‘e'téfﬁéd fsfg?ﬂﬁ@%t Wghé‘ln(md?ng activity in

correspon |ngtoa roug easvvlt | ow WV
abinglopeak qearitgred3nbouth a@tc;:tn 36 (Fhadtigods lefty EBO1was highly

AR HRBEL R S B AR Phe PP RS iy fiok 5 0.2 mo

(8AV WeggItRAR. ehicbirpedisoeafregh i stroi and mbre@m@qnm@ Bad lsp
profiles and retention tines, indicating that th

viahifsceh $.2,88ds1.3i mafmi respaetivaly. urtharseparation ef ﬁ@o by using
dé)?‘n??hfgf&welﬂ ggvéévé‘eH arﬂnafsfe%gh g:;é?fo%aHéé o £ %%tﬁéra\ﬁgy (HPLC)
foond she h@pbéﬂmdudmg ettt toebecrelahvely ewenly present in fractions 5

A et et oy 1€ yb REGDDRS B Ao booled,
fFHe]zﬂe éﬁéﬂ%ﬁ@%uﬂﬁ?@d W‘aaggcéhﬂ%&ﬁkﬁgf Fver§&d- bWE%e HPLC using

anal ysi s spectra cleared showed sign
egWaieseAta‘lanhst dSd, @mMocmitamnaiEHIS| caltime allows. thladsm/@fr aqueous

gl Bhatniana ratoey fpn Mo et ce b OugT bf pORE sBicREngs. e
HyphBBnductiba s saysRicltddo Righ 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 lsg of approximately 0.12 mg/ml. 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



However, further analysis of the lowintensity NWR

si gnal s suggested the presence of muram c acid,
wabk@siop®7and i sogl ut am ne. However, ow ng to tPET/B6z07/000265

signals and inpurity of the sanple, there was

uncertainty whether the thresnoieties belong to the

sane nolecule. Intriguingly, nmuramc acid (Mur) is
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thneeamomnge befongotorthk samoe nrdleaﬂaaltndngumgly,smelsamfc aC|d (Mur) is

th%‘%c@’t ncI d| n braLér)n bchlltéjr? ygéénver Hl’sdeef é‘l%%%e and
iSYMaRfing ard K/@Weééﬂn?ﬂon BRISS hefast gilthe Sheft e idesodrdss-linking

were used to confirmthe presence of Mircontaining

the IN-acelylglucpsastinenNragetyiroLiandigracith pbaing i Pres (Flg 1). Thus,
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abid,lorescent dansyl group to each free NH2 group. The
dansyl ated sanpl es were separ at ed by reversed-phase

shovved a wel |l |soI ated peak W|th a retentlon time of
[6G93)/ mlthoUQIatMlmatt@’ftamlm@@bmp‘ouhhe Faviehisgdn detédted in a range
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controversnal

[0094] Established protocols were used to 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 to remove
the anomeric center of the ring that is well known to cause the spiitting of
chromatographic peaks. To enhance detection éensitivity, the reduced samples
were derivatized by dansylation, which adds a fluorescent dansyl group to each
free NH, group. The dansylated samples were separated by reversed-phase
HPLC using a Waters Sunfire C18 column. The UV spectra of Hf10/14



ions of mz 487.1 (MtH)+ and 469.1 that are consi stent
w th dansyl Miur and dansyl Mir m nus one H20
wo empeetoryvel y. M5 anal ysis of the peak from Hf PCDAG2097/000265
produced both 487.1 and 469.1 ions. To gain nore
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borodeuteride in the reduction step, which is expected
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thea sledmatizest autheatic Aviun gevasied @eclmnl\wedtﬁum with two prominent

ESHRRE 27 (BER B e TRef i, BonmiBledf it ogay daur and

dantyldat el cﬁm@mh@rmsgécﬁ\fe? .SEI3!ghalysietofenes pebk frow Hf10/14
hy alndu0|n7g activit | cating that the makorlt

pEﬂ ussoUpetinASTe b andi46% Y ixnsp baresin m@ed@h@@ﬁﬁﬁu %aorqhydrlde
v ARG R Sy ERSAB |, e dBducyon step, hich s
egpa@tedalbl mcdea;wﬁtlmdnfars:snmfsmedahsylafe‘deg/hmttobm&hesUuﬂer this
n [ 10
Phsitags b dciestatiner sane msak Suar 2anipancb i Andgef of the
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e possibility acterial contam nation
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F@%@ﬁhbf@ éi@ﬁlfld:éhﬂl‘l’lur §igh§ls3%ﬁé viat detected)fronesny af ihe serum
at least in part, ' sone earlier efforts failed to

fr@@tl@m Witheuf ﬁyab@mﬁuqlmg aghvity, yndicatinguiratdhemajority of serum
Engt P@m@ﬁﬁ%&@%?e %B centrated in the chromatagraphic fractions
nur any ~alan R Pons

|solu ne 1n the serum
watinr strdmgi Hyphakipgbeing cactivity. aUlslng this m'nhbcmum&mqwast inyanably

ORI oS e SEh bR GBS Riman iasme

sﬁﬁfrp'l@sgﬂﬁﬁ‘qb'}ﬂjrﬁé’n %Qt% NBRP wils not detected from mock samples (water
[ -al an -|sogoutam ne in the sane fractions.

-orrh‘-?&s) smelss@d/@d followingt the $ametprapedirey eseludingt ibet pessibility

o eGR40 AR e sty

caxdat by thidihliotocd), ftﬁetHPI@C pREkUBE dahsylM@overiapbdd with high
pZ@etectedlnthe FPLCfracti ons Hf31toySném J

cheameals cempleofiys Of dihen Ehetm inada f;hﬁatdeﬁ%w@nﬂfﬁ@uwf This
o#%}an}a[ﬁon%ibhtﬁ WIPLiANG: RAKE E 3l Uihy Softe kAR dortslfailed to

detect Mur in serum. In summary, the NMR data s'uggested the presence of
muramyl-L-alanyl-D-isoglutamine 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
to 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



Synt heti c PG conponents exhi bited potent
hvpha-i nduci nq activity [0095] To determ ne whet her
wo b@sR7el uci dat ed conpound is active for hypket/sSG2007/000265
i nduction, solid-phase chem cal synthesis was
undertaken of nuranyl- L-al ayyyl -D-isogl utam ne
(MLAD Q and nuranyl -L-al anine (M.A). Nacetyl muranyl -
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Stereo-chem cal confrguration o e amno acids for

haI i nduction. The schenes for chem cal synthesis
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rBpgitees B e ReaCbbiBand I8 Herbo RBCmicH shfFliftaiin of the
a¥ffio RIS fhrafdHil %ﬁhuﬁﬁbnl\/trﬁevmuemé@f@%hemm syhtAsdsis of the
| 50 of ap&jom mat el y 200 whil e NMLA had an | 50of

capwosRisaiodpyed ﬁ#andﬁm eﬁ(ﬁp%"l!r@a dlhthersyathasiechicrgipounds
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c_bmdaua_t:lawas ethéN%tanﬂmHEbADT@sa\mm? lrreaealed ethab MDA was a
t t he oun W

h'iﬂ'ﬁ u%@iﬁéﬁ’ﬁa FebatBihG & SbaPRRHIAY DA Strikingly, the

&%tglatt dRR kNMLRDiC%' haH Rt Psﬂtéfabpﬁt%&in‘fél‘ew W M, 600

approxi mately Nel't her nmuram c "nor
tlmezscbtsylannwarthanal\ﬁl.amas Alsoj Nle/leIChyapmuIreasmﬂJctJhmﬂtratlons

Wit s B R RuoN than eD% BEDRTHER Sormatian anghths, activity

stdriedPfo arty Sighrbatly wheiMhe@dikeseratiod was miéed/ labMveb 120 mM.
t he assay condi tions. Taken together, the f

We’ﬁc\z\{a%@ 50 ackya With an éwpffannm'ﬁ@é,@lyc?&oauwh:wmlﬁ "NMLA had an
PSR, B AR, I B E0EG i naucig
actidtyadisitigh €ontentnationy as BVILADBIGY Uhe corhpeumds with the L-alanine
sﬂBist?’ctuYeJ f rlgce{lgllame (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 Iso
of approximately 180 uyM. Neither muramic nor N-acetylmuramic acid was
active for hyphal induction. N-Acetylglucosamine (NAG), the strongest single-
compound hyphal inducer previously known had an Is, of approximately 3 mM.
Glucose had no activity in the assay conditions. Taken together, the following
conclusions can be drawn from these data. First, MLADIQ is a highly potent

hyphal inducer, consistent with the NMR- elucidated chemical structure.



hi gh hypha-i nduci ng activity, which provides an

excel | ent expl anati on about why our NVR analysis did
wooedaosdetoett signals for the N-acetyl group. Hypti/eRGmin7/000265

figure 1 does not have the N-acetyl group comonly

found in bacterial PGNs. Thigxd, muranyl-L-alanine

appears to be the mnimal structure required and its L
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VI ew of these data studies were carried out to

sagest thatother EG apmipoarstsmtiinturalis relatadnia MLARIGAAY &if0 be
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Tdenmalenfdbe L MR domain of €. athicddet addnwate tdyelpsedealCdtR5p
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h w t,h CaCdc35p. Cdc35p i I t
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nsduction

nwabfahfsnﬂfm'UﬂLADJQEensetg al . (ZOQ l\/bl Mcrobl ol .
673-687; Roche, C R, et al (2001) M. Biol. Cell 12

~3643). CaCDC35 del et i t ant | et ‘
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crobiol. 42, 673-687). To assess
Daite froet tf@@cﬁ%@ﬁe;maddnﬁhe identifieqtion ofiafsingle signifigant match
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tations were also jntroduced in sonme of the hig

L BB e oR00-B57 hiusauizni i dveepslstororansk appdenvi cyclase
(EYERNHS it (43 12471500). CaCdc35p has been positioned near the top of

~ the cAMPIPKA signal transduction pathways for hyphal growth (Leberer, E., et
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,

Irr2A and Irr3A) were created. Point mutations were also introduced in some of

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

and Irf9mu carrying Leu—Ala and Asn—Ala mutations in repeats 5,and 9



and Irr9nmu carrying Leu(r)A a and Asn(r)Al a nutations
in repeats 5,and 9respectively. The genom c DNA
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basa veI of cell,ular,c ortant for
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I nduction b%/) C%tnet 37C the cAWP | evel rapidly rose
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mutant a co
induced near 1dp0¥A> yeast-hypha switch 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 cells
Upon hyphal induction by MLADIQ at 37°C the cAMP level rapidly rose to 3.8
by 30 to 40 min, gradually declined in the next 30 min to approximately 2.8
pmol and remained at this level during hyphal growth. By contrast, cAMP was
undetectable in cacdc35A cells. Re-introducing in the mutant a copy of
CaCDC35, IrrA or Irrf9mu restored 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 cacdc35A cells transformed with CaCDC35. The results
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explored. The wild-type LRR domain and that of Irr nu
dﬂ@ﬁ@dm@l@@@d in E. coli as glutathione-S-transferase
(GST) fusions and purified to high honogeneity. Then

Dt Hidlactlbh et FSBniRSAE CIEALRYp PRR 465did Snd MLADIQ

domain and MLADIQ CDis areliable tool in detecting
[Qﬁ)‘rﬂujr e, otted  polsaibiiéy that aMiph of 1€ nmays Cﬁrewyulbindofo the LRR

doiiain 91 CHEH0SE MR Kxnidathy They leclBE LB dobfafand that of

lr@@mheWEré %&bfés%@dllﬁ B. sb@isf ylefdthione-S-transferase (GST) fusions
concentration-dependent shift of the elliptici

apd| m&’sfle@lftOt ihigh @mmnaﬂa Tihen eisulan dgzhwrseb(Cﬁ)&pﬂeroscopy
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a-1 nduci ng ac
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ﬂdeAJzﬁﬁ DRDT(S%"tﬁé @éﬂmf f&&%nfﬁr‘é%ﬁ%&ﬁlféﬂ and SiGhificant

ectros denonstrate a
concentratlon dependent shift of the elllptICI’[y values of the CD spectra,

whereas this effect was not observed on the spectra of GST-Irf9mu 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 spectroscopy 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.



interacti on between MLADI Q and the LRR domai n of
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1148 ©. sk uM andd iam :1 hlgaadﬂred:mstedlmrabhenaMbAe N\2&BiIGhgad NAG

e Baffer UGS of 1B 70 an i ron - e ARG EIENA saspeghiety.

shoul d not be construed to be in any way |imting. W

[68 2] Modifiedt®hBOBf ahe "BEgNEbeB&EY fhedesesi tapfing out the

fungus by controlling the concentration of
vauammb_odamm&m‘ this inyentiomyll becapparenhimthose skiflgd in the art

bggw rg] ﬁeﬂ?h éT?éjadgrhoqjé ?%lgﬂeg"‘f?)e{h%' @lsﬁllagea qR\Q@Atlon The above

embodiments of the invention are merely exemplary and should not be

construed to be in any way limiting.



3. The nethod as clained in claiml or 2 wherein the
fungal environnment is in sera. 4. The nethod as

waebk@snoed7i n any one of the precedi ng cl ai nB WhBCESG20017€00265

fungus is a yeast. 5. The nethod as clainmed in claim4
wherein the yeast is a Candiga. 6. The nethod as
clainmed in claim5 wherein the Candida i s Candi da

Wealhicans. 7. The nethod as clained in any one of the

1.

10.

11.

precedi ng clains wherein increasing the concentration
of Ammethgd - of- adcdulatingamibrphogengsisndfs at furigusnblyudentrolling the

TS o e KA okl

clainmed in any one of the preceding clains wherein

. I eTRYIM&thod &y éﬁﬁlnﬁ‘éﬂ M cRfHY Withér@irthe hlﬁﬁépéﬁﬂfdrfnﬁ‘éhtqg in body

of muranyl -L-al ani ne and/ or conpounds t i ncl ude
mufl@idpl - L-al anine in the core structure inhibits the
fungus to a hyphal norphogenesis. 9. The nethod of

- EnEhimeof AeBETH by BE R e ARERPHRpTRnment o i

i sser@oved, degraded or neutralised by a
nur anyl - L-al ani ne specific antibody. 10. The nethod of
ein the antibody is catalytic. 11 A . .
ot hBameliod, fe e Ao hne el B’ pliceiing flaids wiherein the
Caﬂmgd,g i9wRfRdlst. gr owt h, whi ch conprises the step of:a.
contacting 't he infection with an antagoni st to
mur anyl - L- al ani ne and/ or. conpounds that include

- nufl Bgpnethod jagrilaimadintaiaint 6 mhesein ioeweast isa Caneida.

nmet hod of claim 11l wherein the antagonist is an

. ?‘nﬁ'hg‘?ﬁ*é(thf)e a@if]éﬁﬁr@c{ b &n Q‘?N Q{n%eC@MHé‘@C&H@@galbicans.

i ncl ude mnura anine 1n e core structure
The net hod of claim 12 mhereln the antibody is a

. neliheahiethod) mtq‘laimgrd tio anyatmw -0f ehh\empmeeding/ claims wherein

conpounds t de nura a in he core

S RRHITRg 108 corRentiaiar ot ity AR e, pdlt b dunds that

13inefieeinfurahfy/-Rrdlagieel fi thetedrbes@scture induce the fungus to a
hyphal morphogenesis.

The method as claimed in any one of the preceding claims wherein
removing, degrading or neutralising the concentration of muramyl-L-alanine
and/or compounds that include muramyl-L-alanine in the core structure
inhibits the fuhgus to a hyphal morphogenesis.

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.
The method of claim 9 wherein the antibody is catalytic.

A method for treating a patient to at least reduce Candida hyphal growth,
which comprises the step of:



wi th Candi da hyphal growth. 15. The nethod of claim11l

wherei n the antagoni st conprises a conpound with a
woneoanpdori- al anine in the core structure. 16. BOESG2007/000265

nmet hod of claim 15 wherein the conpound engages the

LRR domai n of CaCdc35p prevegying muranyl -L-al ani ne

and/ or conpounds that include nuranyl-L-alanine in the

core sa.r gontactng riben ifectiong with taime abiRQamistaion muramykL-alanine

met hod co i sing the st of . a. preparing a. .

Composi t PORIACoRAMPELRGS aflila sk RHEATYVIdorisbingy iy the core

a mur anylsrhe@kani ne in the core structure; and b.

adm ni stering the conposition to the patient. 18. A

conposition conprising a therapeutically effective
12anBhAtmeinog ahRiTa bwhsreinihgryniagorisks amantbody 1o muramyk-L-

COBRGIE Add0r bhpliRICHROTHENES HurShaHMabhitberCiRe core

t hé nodul ator i's an antagoni st to nuranyl-TL-al ani ne.

20strittereonposi ti on of claim 19 wherein the antagoni st

Is an anti body to nuranyl-L-alanine.2 1. The

conposi ti.on,of claim?20 wherein the antibody.is a .
13ca TS miehas o SERIG 15 Whe Sy e abiiEhis 3 SiELirRlgig antibody to

Coﬁﬁﬁéhiy!-gfhlé’ﬁinga@idl@)rl&r‘ﬁbéﬁﬁdé‘ tﬁéiEIn&BQéHﬁLtn%rmyl-L-alanine in the

conprisés a conpound wth a nmuranyl-L-alanine n the

coceresstrugiung.e. 23. The conposition of claim 22
wherei n the conmpound engages the LRR donai n of

1SS TRARASE B Y SOtk . 20LA AL aBRA horrs

f r outhbCavbliog hyphaligrowBR domai n. 24. The conpound of
claim 22 further conprising an adjuvant capabl e of
[ ne_ response sition of

' i 25.. The, .
15any NG BSOS 18 WHTo 5 ntaBonist SORGHRE ALrRMpRYNd with
t 1 83hiAnyA-PahAR initAE 86FE ikl Candi da. 26. A use of

the conposition claimed in any one of clainms 18 to 24

in_the manufacture of a nedicanent for treating a )
16patl hermnethedaftalaima § whegeini e, compound engages the LRR domain of

CaCdc35p preventing muramyl-L-alanine and/or compounds that include
muramyl-L-alanine in the core structure from binding to the LRR domain.

17. A method comprising the steps of:

a. preparing a composition comprising an adjuvant and a compound

with a muramyl-L-alanine in the core structure; and
b. administering the composition to the patient.

18. A composition comprising a therapeutically effective amount of a modulator

of muramyl-L-alanine concentration.

19. The composition of claim 18 wherein the modulator is an antagonist to

muramyl-L-alanine.

20. The composition of claim 19 wherein the antagonist is an antibody to

muramyl-L-alanine.



27. A nethod of determ ning the extent of Candida
hyphal growth in a sanple conprising the step of: a.
wore@soe4ony) t he anount of rnuranyl - L-al ani ne andP@Tr/8G2007/000265
conmpounds that include nuranyl-L-alanine in their core
structure in body fluids samy.ed froma Candi da
infection. 28. The nmethod of claim28 further
21 cope icoinmupsition of elairnf20 whedeindheiaritibgdy hie apeatabit’ antibody to
treat nen carding to whet her hyphal growth is

a
ex@é‘é‘?‘@éﬁ"o’ra?%f]?' 29. A nethod for screening for
agoni sts and ant agoni sts of Candi da hyphal growth

22 COThé icoinftbditith 61 6lafm offg wherdifMh@ ¢hdd\gator comprises a compound
mur anyl - L- al ani ne and/or conpounds that include

muWEmAa muramyhnl-adanine imiéercarersdrusturact ure and (ii) the
LRR donmai n of CaCdc35p froma Candi da species with a

23.53?%6%@9@%'&{@[‘#;0@6%. g?t Ghblg MReESRIboLInG é%{gy the LRR

conpou i'ts agoni stic or antagoni stic ac
t odeamain bh€aCuo36pgireventird) muramyhktdianinefarcl/ai corBPounds that

wherein the antagqnistic dgrugs are capable of, .
ke MRGeEM- e Reanalfies Cor STLRRI deamnBiRIng 9 the LRR
t hgomaier acti on between Candi da and nuranyl - L-al ani ne
and/ or conpounds that include nuranyl-Lal anine in
their core structure. 3 1. A conpound identified by
241 nEherecomaoynd cofaiclim3@2ofurther £omMplisigagna apisiaphkanable of

i nintdﬁ'éf?\td minqmﬁ%irg%orjlég ected with Candi da.

25. The composition of any one of claims 18 to 24 for use as a medicament for
treating a patient infected with Candida.

26. A use of the composition claimed in any one of claims 18 to 24 in the
manufacture of a medicament for treating a patient infected with Candida.

27. 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.
28. The method of claim 28 further comprising the step of:

b. determining the patient’s treatment according to whether hyphal growth is
expected or not.

29. A method for screening for agonists and antagonists of Candida hyphal
growth comprising the steps of: |

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
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b. detecting whether the sample compound exhibits agonistic or

antagonistic activity towards the interaction.

30. The method of claim 30 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.

31. A compound identified by the method of claims 30 or 31 for use as a
medicament in treating a patient infected with Candida.



