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Approximately 60,000 cases of disseminated candidiasis occur per year in the
United States [1], resulting in billions of dollars of health care expenditures. Given
the 40% mortality rate of such infections, there is a need to identify new prophylactic
or therapeutic targets for intervention.

25 The primary host defense mechanism against disseminated candidiasis is
phagocytic killing of the organism [2, 3]. Only phagocytic cells are capable of
directly killing Candida in vitro [4]. Additionally, within thirty-minutes of
intravenous inoculation of Candida in mice, rabbits, dogs, or humans, yeasts are
retained within the reticuloendothelial system, especially in the liver. The liver, rich

30  in Kupffer macrophages, is capable of clearing 99.9% of yeast in the portal system
during a single pass [5], underscoring the effectiveness of phagocytic defense
mechanisms against the fungus. Hence, resistance of C. albicans to phagocyte killing

is an important virulence function of the organism.
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toxic than amphotéricin B, it is unlikely that agents will be developed that are more

potent. Therefore, either passive or active immunotherapy to treat or prevent
20  disseminated candidiasis is 2 promising alternative to standard antifungal therapy.
Thus, there exists a need for effective immunogens that will provide host
immune protection and passive immunoprotection against Candida and other
immunogenically related pathogens. The present invention satisfies this need and

provides related advantages as well.

25
Summary of the Invention
The present invention features Candida HYR1 polypeptide antigens, and the
therapeutic uses of such antigens. The HYR1 polypeptide antigens of the present
invention may be used to treat or prevent Candida infection in a subject.
30 By screening a novel conditional overexpression/suppression system focusing

on GPI-anchored proteins in C. albicans, we identified HYR1 as a virulence factor.
HYRI 1s a hyphae co-expressed gene, the null mutant strain of which does not display

any morphologic abnormality in vitro [7]. Below we provide results demonstrating
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and/ or at | eaglissemigatedl aaididigsiani no acid (e.g., 1, 2, 3, 4, 5 6, 7, 8, 9,
or 10 flanking am acids) at the N and/or Cterm nus of the sequence of
SEQ I D NO 2. Qhe?ﬁgwgﬁgred HYRL fragnents contain seven or nore
conti nuous5ami no 2ByaciHisR Dfpolypepsdos atas xfolpeRdiddIhNG: s123stahbmy|idéﬂtfu§897o
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sequence of SEQ ID NO: 1.
By “fragment of a HYR1 polypeptide” or a “HYR1 fragment” is meant a

10  fragment of a HYR1 polypeptide containing fewer than 937, 936, or 935 amino acids.
Preferred HYR1 fragments are between 300 and 350 or 250 to 500 amino acids in
length. Desirably, the fragment is fewer than 937, 936, 935, 934, 933, 932, 931, or
930, 920, 910, 900, 890, 880, 870, 860, 850, 840, 830, 820, 810, 800, 790, 780, 770,
760, 750, 740, 730, 720, 710, 700, 690, 680, 670, 660, 650, 640, 630, 620, 610, 600,

15 590, 580, 570, 560, 550, 540, 530, 520, 510, 500, 490, 480, 470, 460, 450, 440, 430,
420, 410, 400, 390, 380, 370, 360, 350, 340, 330, 320, 310, 300, 290, 280, 270, 260,
250, 240, 230, 220, 210, 200, 190, 180, 170, 160, 150, 140, 130, 120, 110, 100, 90,
80, 70, 60, 50, 40, 30, 25, 20, 15, or 10 amino acids, and desirably, is immunogenic.
A HYRI1 fragment, for example, may contain one or more conservative amino acid

20  substitutions in the sequence of SEQ ID NO: 2. Additional desirable HYR1
fragments contain one or more conservative amino acid substitutions in the sequence
of SEQ ID NO: 2 and/or at least one flanking amino acid (e.g., 1,2, 3,4, 5,6, 7, 8,9,
or 10 flanking amino acids) at the N- and/or C-terminus of the sequence of SEQ ID
NO: 2. Other preferred HYR1 fragments contain seven or more continuous amino

25  acids of the sequence of SEQ ID NO: 2.

Non-limiting examples of a HYR1 fragment include amino acids 1-40, 10-50,

20-60, 30-70, 40-80, 50-90, 60-100, 70-110, 80-120, 90-130, 100-140, 110-150, 120-
160, 130-170, 140-180, 150-190, 160-200, 170-210, 180-220, 190-230, 200-240, 210-
250, 220-260, 230-270, 240-280, 250-290, and 260-300, 270-310, 280-320, and 290-

30 331 amino acids of the sequence of SEQ ID NO: 2; and these fragments having one or
more of the following features: one or more conservative amino acid substitutions
(eg.,1,2,3,4,5,6,7,8,9,10,11, 12,13, 14, 15, or 16 conservative amino acid

substitutions) in the sequence of SEQ 1D NO: 2; one or more amino acids (e.g., 1, 2,
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gap penalty of 0.1, as well as setting the similarity matrix to “blosum,” the delay

25  divergent to 40%, and the gap distance to 8.

By “conservative amino acid substitution,” as used herein, is meant
replacement, in an amino acid sequence, of an amino acid for another within a family
of amino acids that are related in the chemical nature of their side chains.

Genetically encoded amino acids can be divided into four families: acidic

30 (aspartate, glutamate); basic (lysine, arginine, histidine); nonpolar (alanine, valine,
leucine, isoleucine, proline, phenylalanine, methionine, tryptophan); and uncharged
polar (glycine, asparagine, glutamine, eysteine, serine, threonine, tyrosine).

Phenylalanine, tryptophan, and tyrosine are sometimes grouped as aromatic amino
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hi sti di neyo miquatsbl c (glycine, alanine, valine, |eucineCTitsedioneione,

serine, threorj ine optionally grouped separately
as alipathic- mﬁ%}vﬁbﬁ)ﬁiﬁg§ @?gﬂé‘ﬂw(yam ne, tyr osi ne, tryptophan);
am de (asparagine, glutamne); and sulfur- containing (cysteine,
et mt oni nle) AR h@rSHaﬂ%ﬁ%;gE - s appeo ?;Sr?@n alsp e wgp ngtb?iﬂllpim}gﬂ a

uncti ona g LR e§1 Q 3 e
vari ant pepti ?Au?o func@?pgn |’néaaﬁhg |o?1l ?ﬁ%ﬁ? a'?@m tehh eP IPQt e protein
usi ng standar dglmnh@hmrsuvﬂﬁnaslemcﬁm, mokayise, ]sé)utesﬁxra:dmui:) hvéithesenine and
Desi rabl e enmbod of the inventi e .a ast one conservative
am no acid substm’mf1 p(%lr?niaﬁrY %rﬂlépeér%q?%gq&aﬁa peakhl‘é%%o’@ﬁ EHYD NO 1oor 2
and nore dssi qgizhylalbning, tysind, tryptophan)f amfBle (Spa@pind bleamNsR);\wal sveuram no aci d
substitutions in the sequence of SEQID NGO 1 or 2. 15By "fl anking am no
aci d" is meantOHANDE(REERS methioningdol ypept i de sequence that is i mediately

adj acent to the N-v@ferer h Sl HSthOhmthoRRId deGltinds re@!aig IH%%&%HQ%MO
Desirably, a flanking am no acid is present on th / or C—term nus of

the ami no aci gaskqdriermencdiby SEEsIImE Wh@abllltbmfﬂze variagt lﬁqpagfn@rﬁmcztimrleaf and
nor e desi rabl f m,0n9 acids are
present at thgaSREOh Sﬂﬁlﬁto éet\@rdﬁt? 1 m%d Sfmg[%aendgrro?llnrll%tﬁ%désl %ﬁsé%y of SEQ ID
NO 1 or 20 odedcriaghiem¢int her eof . As used herein "fu5| on pr ot ein"

refers to a polypepti.d sting o pol ypepti de,

fragment; and (2) e‘f‘[?i’} rL;? P’i‘eﬁlésr‘)ftf’e ﬁ“’gmlﬁ@ 1&5@6@ ‘ﬁé‘?aéf ?Pe"“PH%eeri‘ﬁWf’)art ner"
refers to a hen@odcRURVS tSRAUB Metantindhei adubseldrsed oNe: HYRL, palypept i de
or HYRL fragnent. Exanples of fusion partners are 25described herein and
i ncl ude det ectFiohves Reh-4, 5. Ab%.1% of Hiconearative amépo mm@ﬁme@orxmn&w aidin
production or %@hgeoqghm@)@b { Bey protein. As used herein "inmmune
response” refe to the "activation of an organism s i mune systemin
response td an ant Bgéﬂaldmng arhigc heidUis nagendn anino ued ireb pallypeptide Iansenmy .
i ncl ude, but i,s. not Ii re of t fall.ow ng: , nave ce
mat ur ati on 30|thn ol leBBadé%ﬁePt tort]l?:\nlﬁl BodF 1B “dlaati %rﬁcﬁelrv%%gg qu‘ér}CFs
(effector B C(Eehlsa)bly, aMdukihg emnimfackiek breaaﬁl bAtIRNN MR ICE ¥imiaGs 6MBE hi@moand
cyt oki ne rel eas activation and cytokine release of CD8 T

by CD4+ T cells;
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HYRI1 polypeptldc HYRl fragment; and (2) a fusion partner.

As used herein “fusion partner” refers to a heterologous sequence that can be

fused to a HYRI polypeptide or HYR1 fragment. Examples of fusion partners are
25 described herein and include detection markers, stabilizing domains, or sequences
which aid in production or purification of the protein.

As used herein “immune response” refers to the activation of an organism’s
immune system in response to an antigen or infectious agent. In vertebrates, this may
include, but is not limited to, one or more of the following: naive B cell maturation

30  into memory B cells; antibody production by plasma cells (effector B cells); induction
of cell-mediated immunity; activation and cytokine release by CD4" T cells;
activation and cytokine release of CD8" T cells; cytokine recruitment and activation

of phagocytic cells (e.g., macrophages, neutrophils, eosinophils); and/or complement



salts include organic acids such as acetic, lactic, panobic, maleic, citric,
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pol ypepti de |éng S]EOI‘F%‘WIIWE preferably at |east 90% and nost

preferably at IeasB y 988ArmByeuiBd I Bt ceptabR @b@g” lsmeahsmyasbﬁﬁoﬁaéaaneptl de may
be obtai ned by standard t echni ques, for exanp extraction froma

natural sour céolpkilige andgieliveriaaa€ens o # pubisch ééiprqu’bh:f eyiicaly axpspiebls) , by
expressi on of cirkeRNLN ke A DU Sl cAE ugncadiags HElniagrent . or

fusion protein thereof emcally synthesizing t ypepti Purity
can be nead$ur egluslgs ana}djla\ptpt @renavﬂeey adjtrvemtk, are deperibdolyheoanh. u@ﬁlechr omat ogr aphy,

pol yacryl am de, gel 0 esi or. HPLC an Si S

DO N5 05 0aaporr s ARt s R PRk B RBE s o B car s
By a "t her apetitei emainki)deﬁz‘ribed;tfbr\/eﬁaﬁp’léuimtﬁemlﬁgtﬂﬁa%aﬁﬂh@emﬁﬁlﬂtﬁen@és g20th

i mrunogeni ¢ ch)ﬁri’r:ggnnd grrent fusion protein, or

e.g., pol tide,
vaccine) requ ﬁ%rlaftr Oﬁga@‘gﬂ‘ﬂf@cwl As & Wilkins: of the fol | owi ng

effects: an ImmneByefsmaf&aeis ReREE pRAIE(Jr f;a@eehﬁneko@tha%%aa i nfection
(e.g., areduction of at |least 5% 510% 20% 0% "nore desirably 40%

50% 60% 28r mat@rfaomﬁ@np@@msﬁlmwuemfoamomw it. ayme@lFYeﬁe@o(y@e@tlde iat
east a 10% 200030001 A0% WAO (60 1eas/ Q% 150V 2006 B Bl 0%

reduction) in one or nDre synpt o |on In‘a patient; or
i ncreased r esnstmiiyg eccnmrnaag mgamCamthcdlas with &dlhahdnis(natugal],y aasvcianclr dhse of at

least 5% 10%, 200 30% AQ% or, 1200 rore desi bl . 0%, (0% 80%, or 90%

for an amino acid sequence, isolated refers to a sequence that is free from the flanking

25  amino acids with which the sequence is naturally associated in a polypeptide).
Preferably, the polypeptide is at least 75%, more preferably at least 90%, and most
preferably at least 99%, by weight, isolated. An isolated polypeptide may be obtained
by standard techniques, for example, by extraction from a natural source (e.g.,
purification from a cell infected with Candida), by expression of a recombinant

30  nucleic acid encoding a HYR1 fragment; or fusion protein thereof, by chemically
synthesizing the polypeptide. Purity can be measured by any appropriate method,
e.g., by column chromatography, polyacrylamide gel electrophoresis, or HPLC

analysis.



O her features and advantages of the invention will be apparent fromthe
follow ng Detail ed Description, the drawings, and the clains. Brief

Descri ptiwo 20frll,/(t05&85, rawi ngs 15Figure 1. Conditional expcedscan/0ef4HYRI
enhanced neut % age pediated killing of C. albicans. (A)
Confirmation df B?@r?%ﬁﬁ&f %\?gﬁ@%ﬁséssi on/ suppressi on strai n CAAH 31.
RT-PCR results of HYRL denmpnstrating overexpression of the gene in -DOX
medi um and | ack of B¥xpitlessanegically elfprtive ppeunimis mrmd therampyahel avas
co-anplified apd, s65had anf r Kk ] . m nati on
in cDNA preparation FWas grmn%t%’a{% (Il;*yd) K y fﬁgérg%g’eqﬁggggf%%é%%&ggﬁd

cont ai ni ng t heequied tngantrakERBh. sulijeiEdhe wamotehd thd folewingeffedmtanamname ai n.  ( B)

C. albicans strains were gro [ n . YRD wi th.DOX (suppression qf R1), and
W thout DO ( SURPERY SeEreSh e [l At sioht Bt "R HEA EERST or ed
wi t h human sneutvQphisl or 108); hore abiaBRUDIE FOU bOY,E6k 7004; AndHhkoSiQciedbiy s,
neutrophil; (D with H.- 25 60 derived nmacrophage. Fi qur e 2.

Expr essi on of oCaRG-dalearenicdass avmt ajl s %%{’é’e%)o/hlﬂr%/h SHEw 96 7P, 80041 i ng
resistance in I t Qry i -

Aut ononousl y ggg{ ggés\%égr%og%% r%%)ﬁggn%%?ﬁsﬁtgwgﬁgﬁt&gfl &?ﬁ%ﬂg?clﬁén "5t bi cans
conpl et el y compliententiemeasérbrebiyioacesa s aeptGdaridatiyfedtiont(he., paimertasessofraaianstt o

neut rophi | Ki lzbj 3 Si GEe. o,al bi cans .strai 5 i1 d-type),
G702 (bor | P T O w1 by CoRebd, B e hemrad) eontl SeRss
CIN1222, QONI12b8rablpIND2(B00%,)N1ZD8%,). and CIN1288 (aut ononously expressing
ALS1, ALS3, HWPI, R, RBT5, CHT2 and 1in a berl null nutant
background, respec ﬂi‘FéIf‘i?‘}”rﬁ?o“e"}“éia(‘:}YWe_s QWWW@W@PWOCW@@O%Q FA 1
EP1 ATTORNEY BXMETy NRailGOBERHBRVER: drivi¥ED Ry By, at 30C. Data are

di spl ayed as median + interquartile. * P <0.04 vs. the wild-type and
BCR/ - conpl enented. (C) Heterol ogous expression of C. al bicans HYRL gene

i ncreased C. gl abrata resistangge. = i ed -neut rophil nedi at ed
killing. * P<0.0001. 5Figure 3%—‘&% cidkiplich Si3h 'E?gﬂ@%pression duri ng

di ssem natléd candi Hignse 3. Gohdioongih expressempi €891/ @nhanasd nautroplal &nd 1 nhi bi t ed by
neutrophil in vitro. (A),.Ki s livers, |lungs, | eens brains were
harvested 6 oﬂnaQQPpﬁa%ffT atfcﬂ@ﬁﬁ\gé’rfﬁ§;bf%f”%z€‘?§ﬂn€ﬁ%faﬂ°@f§?g{ 8‘3%ét?°nﬁ}ested
RT- PCR was  usedertgoressiontlip@¥RicasahaiC QAITHYRET-HER adshikCanrsy lERBhoafnchinpuUSe
house- keepi ng gene G3PDH were used as a control. + 10 denotes infected

nice, while - c¥grgtesionHf fresepe TH@E madpyn prd lgek efeaxprpsdomdat @B hi |
i nhi bi ted C  @leBir@ne BN BERYPLESHLARH1AMN aflg L& Sa BhPIIC tured
in RPM 1640 Eplus 10% pooled hunan @gbrh% W thout et r%b%??(,g%ﬁ%mc
expr essi 0RO wadNferedaredatdn iocDNA preharationisidhg demonstraigid bty theeabisereplof 919 HYRI
expression wag hnhj bite -hour s. Fi 4 HYRL in vivo.expression and
its effect on%P Eﬁ%ﬂa ongaglg%%ﬁg 1nr1}(r)on C@%Eg%?. 19HT was the \%d %ype Fonttol SR ?J?)

C. albicans strains were grown in YPD with DOX (suppression of HYR1) and without

DOX (overexpression of HYRI) at 30°C overnight and then cocultured with human
neutrophil; (C) C. albicans cocultured with HL-60 derived neutrophil; (D) with HL-
25 60 derived macrophage.

Figure 2. Expression of Candida albicans HYR! increased human neutrophil
killing resistance in bcrl null mutant or C. glabrata strain. (A and B) Autonomously
expression of [/YRI in a berl deficient strain of C. albicans completely
complemented the hypersusceptibility of the parent strain to neutrophil killing

30 resistance. C. albicans strains DAY 185 (wild-type), CIN702 (bcr! null mutant) and
CING698 (BCRI complemented) CIN114, CIN1153, CIN1222, CIN1259, CIN1276,
CJIN1281, and CIN1288 (autonomously expressing ALSI, ALS3, HWPI, HYRI,
RBTS5, CHT2 and ECE1 in a bcrl null mutant background, respectively) were grown



HYR1 expression during di ssem nated candidi asis, kidneys livers, |ungs,

spl eens and brains were harvested 6 or 24 h after intravenous infection
with C aWblzosmmosslested RT- PCR was used to detect expr@essiuspoiofn4ddyiRl. C.
al bi cans EFB1 e G3PDH were used as a control. +
denot es inf ec@WSWNgzﬁg@ﬁ%%@fum nfected mce (A). Conditional
expression HYRI increased fun burden in organs with extensive tissue
phagocyt es. Biif &R eyermight a1 H) gaﬂ?@tﬁ aie fisplayed agmerding| eiatrsausrtile-inlinB b vpet ent
m ce (n=8 per I n grown
in conditi onalﬂ%(ra‘gfg(?)e lé:afr‘fgﬁ 5 W’%an‘s“ﬁgp g%ﬁghg%%m%% |f{tzjir oflbtlsclr kA) and
the in vivo I—NFZLRJ@cp«t sssasd (. Blabrifavesigaran tb Hpiteiesvaderestr@Btilanvdstéd one
day post inf e?(l IJ’Jbe()Oélaxes reflect lower limts of detection of the
assay. Data a & spI ayed as nedian interquartile. * P <0.0001 vs. no
expr essi onsof HYRI Fsgu&aBnD(etd}{meRDéxp%mbﬁ @hrirgpt digdeminated canditligsis e 5.

I ndi rect i mmunofl uorescence with anti - I—% serum denonstrates surface
expressi on of aﬁmqg pts gxpression wasanitial yiphbied WT}WQPM By e o Kdacsisnduced 30

by incubating hgersqm?éscﬁﬂéen's And¥¥ns PRADhF-Rsted® A h a@@} nfaVEhEs 1%%6%{1§de with

either the hyrl null nutant pre-absorbed anti-Hyr 1 p serum (1 or the
anti-protein mlélpﬁraéhlcm Negipd R (dhpay ujsH s ditebt ckppsionaf lﬁﬁiR(J nélgatl ve

Faure b Reconbysat SRR Wb BpREReh b PR bl R ot ot ect e
agai nst mifi neemessmhfeged atisd, while sslemtmd‘e@ahﬂho@h (@leL 6@ A9rived meutsophil of
Mnconpl et e Fr G (a1 AL PRIt S A biars the e DT ¢
2.2 x 105 5 Dbl1350 159 00%% podled Gans daus! Wlﬂ@ﬁﬁneﬁ%ﬁﬁﬂHﬁR@exﬁé!ﬁsdeV\%s of mce
(8 mice per group, except the control %;(gdt whi ch had 17 m ce) vacci nated

with rHyrlp- NdétﬁCt%ﬁﬁﬁhhﬂiféﬂurrlmlpn NWH roibiln 1R 1 g presvinarmganhibitagd
infected withyg é 405 bl astopsores of Candida al bicans 15563. *P = .001 by
| og-rank test. ? ? ffect of vaccinated or control F(ab)'2 on bl ocking
nmouse neutlbophi |l kFigured. OF'RCin eihubbmmsiomandiitts efderabh Yungal texdene Soekdteotr
suppressed Hyr denot es. a rfo d i.n the absence of either
F (b 5 Dt o A ey bR AR R PRr et Gol SHRES o8, °hy
Mann- Wi t ney besis. wdpeh@rvéstsll BSTINH fifter diral:&foan difebdion MhQAREH ks ANGQBAON

pat hogen in humanqu% For exanple, C. albicans, while nornal I% a harnl ess
comensal , car.cauS &2 uRedrly é%ct&ﬁprémq SIAY - rardhicaps i Shagd perss ci al
micocut aneous hhik&eEliRg oS &IB P Vo 38 aBN\hRbl. QT RRNE! HRYREImicaRdiidi asi s,
to deep or an invol verrent in dissem nated candidiasis. Prior td causing

di sease, e flenngassmodeced miss (Ah&ogdisipnalickpressianal R 1 maxsesed dwngal burdone 20
cases ski n an lﬂg@ r co surfaces is a
key prerequi sg}&g?&% I'S |Sﬁ7??1?5ﬁe%ﬂ?§) C%Cxﬁ%“é‘?enz"g%ﬁ{y%‘cé’ﬁ ?%’nhveg 4031 bi cans
enters the bl e@dfsisroémmumwompétemtrmde (n?tSrmvg&up) iafecdawitheS adficdng IIYRI or

transmgration throu t.roi nf.estinal nuc onprom sed b enot her apy
or stress ul c&H! Btﬁagng Aicg “‘?Iﬁ" ?‘f‘%‘?%’%?nﬁ?fg)e r\?f‘%l’r‘?ﬁglgtffﬁgﬁgt ream bind
to and penetr g&Riitidhe (XpaRLtha 2ReFER! b;qirémhf(g) eeesmdispREad Wige vascul ar

tree, and_invade deep organs_such as liver, spleen, and ki dney.
25 harvested one day post infection. The y-axes reflect lower limits of detection of the

assay. Data are displayed as median + interquartilc. * P <0.0001 vs. no expression of
HYR] strain (HYR1-DOX) or control strain.
Figure 5. Indirect immunofluorescence with anti-Hyr1p serum demonstrates
surface expression of Hyrlp on C. albicans hyphae. Hyphal formation was induced
30 by incubating C. albicans in RPMI 1640 for 90 min. Cells were stained with either
the Ayr] null mutant pre-absorbed anti-Hyr1p serum (1:100) or the anti-protein
preparation from the empty plasmid clone serum (negative control), followed by

staining with Alexa labeled anti-mouse Ab.



The identification and functional characterizations of a HYRL fragnent
descri bed herein allows this polypeptide to be effectively utilized in the
t r eat mentwof2otiangisdi asi s. 30The nature of the pat hogene®Cs/uskoi@o4s@idi cans
by adherence tk ,E% helial cells is discussed in U S. Pat. No. 5,578,309
which is speci‘ﬁ‘ '@Y?’rﬁ)&}f%w&é‘ﬁﬁﬁw&ﬂz by reference inits entirety. For

a description of an HYRL %’%ne and characteristics thereof, including the
characterizati on offigie 6gd&seombipenidt-tesninus sallydy (Fyrkp-N) (roukably WO

2011/ 003085, - AT Y. . 00302 . / 040949
of Bacteri ol o?ﬁbt%%g@%%efgg%. usi}&%ms@%ﬁ%ﬁ{dﬂc\%@#ﬁg%ﬁ)ﬁ@ é@ Og

vacci ne havi ngniaa(8 mek ptregtotpyRicdinagheitt tHyaig Napixed méathlcpmaletead] uvant in a
pharmaceuti cal.l y accept abl,e medi um  The vaccine c be an HYRL.fragnment
derived from én?égwiqﬁ% ' ‘%EF‘ Evaé’g%d’é}léjec@g??ai‘%c&n%?@pe@gﬁ’§}n‘§”&ﬁdi a krusei,
Candi da tr gpi G#sicsporépetdl Hhalidal ARIE B 3C 5914, G Suldvap of MRSI(R @SéeSper ThRRp,

invention utilizes the gene product of C. al bicans HYRL s%cjlﬁence as a
vacci ne to tr&&ecrt freeortirl grap, whichindid 2miges ¥easingtee v thahbyipdN 25 detoxifipe

vaccine 15 ef hAGhLUenRARI 0 o B ISRk ST iRf0Rd MG « ARIERRS @S el | as

agai nst different Candi da species.” 1 , according to one aspect, the
i nventi on proViad&laaibitdrrRl S $a3adiPrent0lusdbgirankitest. (Qriffdchofadicéinated or

phar maceutical co Kiion. apd adm ni ster S a vaccine with. or wthout an
D vant - an IR R oI BT h R et At Eondis by o nabi .
for exanplie, fexpwsssdeciupprebeti¢igi.nQorien] HadtGeRK peffomiidda thefaBsengX anmpl e
Candi da parapsi] osi s,, Candi da _kruseji, Candi da gl abrata, and Candi da 15
tropicalis. Aft %iabf) radiiEre dighlayd aspredianadinteravagye snge "6 90 PYied form
and thus, accoigdint@nlifyadg enbodi ment of the invention an HYRL fragment is
fornmul ated as a vacciné to cause an immune response in a patient to elicit
an i nmune response agai nst Candida. The invention also provides a nethod of

treating or preventing di ssem nat e%&%leﬁﬂg&gsu% is. The nmethod i ncl udes

adm ni stering an i munogeni ¢ anount of an HYRLl fragnment. The
vacci ne cdf be adnmCanditiettbitant isha comnwint gadisierain adjany. afdr.exdiiple HYR1 f r agnment
can be derived,f.rom di. fere?:lﬁyd%%agd' da strains as well as fromdi.fferent

Candi da speci PRV HE "EIR SR SofRmeRsah, GAHCRURS 4RIty A£RnTigans
tropicalis, Caiffirdardhskfedicial naRdok@ndidRfdRasaRrh9$iginal and/or

oropharyngeal candidiasis, to deep organ involvement in disseminated candidiasis.
Prior to causing disease, the fungus colonizes the gastrointestinal tract, and in some

20 cases skin and mucous membranes. Adherence to host mucosal surfaces is a key
prerequisite for this initial step. After colonization, C. albicans enters the
bloodstream via infected intravascular devices or by transmigration through
gastrointestinal mucosa compromised by chemotherapy or stress ulcerations.
Organisms then disseminate via the bloodstream, bind to and penetrate the vascular

25  endothelium to egress from the vascular tree, and invade deep organs such as liver,
spleen, and kidney.

The identification and functional characterizations of a HYR1 fragment
described herein allows this polypeptide to be effectively utilized in the treatment of
candidiasis.

30 The nature of the pathogenesis of C. albicans by adherence to endothelial cells
is discussed in U.S. Pat. No. 5,578,309 which is specifically incorporated herein by
reference in its entirety. For a description of an HYR1 gene and characteristics

thereof, including the characterization of the gene product see, Bailey et al. (Journal



25The effectiveness of the vaccines of the invention against different
Candi da strains, different Candi da species, other bacteria and infectious
agents andotzmgy%?ua's e range of inmune activity are assessga/Sacioos@iung to
standard neth Zﬂﬁ d ' urther below. G ven the teachings
and gui dance &ow %&%z}égﬁ%sﬁphg(%gg/@%??%d inthe art will 30 understand

t hat i mmunot her gpeuti c net hods well know in the art can be enployed with
one or nore f“?’?’é‘dﬁ@h’c@ﬁ?ﬁ?’é%%d_rgﬁ%euti cal ly acceptabl e conposition
admi ni stered as a MRE Ghamio hibvils Ml he Al AfkUNRE YOl RHE POSES Of
this invention, the ternms "pharnaceutical ™ or "pharnaceutically acceptable”
refer to WO 2ptd7adip3086RGTH! US2pl@madtoSddlyRATENDeATTIRNE YhOQERKIEE chilbe
50665/ 003WD2 rﬁ;pﬁ' Lons  fornmulat ed known. t echni ques. .t 0..be non-toxic
and, when desi%r%ed, iu%%fﬂn%tfl rl‘%]érf%nle?‘ g%‘?llb%ﬂjdﬁc 5 %CE & ﬁgﬁ’gﬁﬁlbbcg”%’afel y

adm ni st er 8d tQurbildordrsei, Sandidh Sopiabliso Catdita blbRed, o0 Candidy piragsiiels]  known
rout es including, r.exanpl e,. i nfravenous, intranuscular, intraperitoneal
or sub-cut aneous i&ﬁ%&:"c"?’&tﬂﬂn‘éﬂ:‘éf‘ﬁ %S?f}eﬁé%dsuﬁb?pQH’ég%‘fWémlf‘BWﬁ“%ﬂ%éS%an

i ncl ude buf f engecifAbiRal f)ref%l{i,%r aAOViXE Gﬁﬁ@ﬂfiﬂ@t@(}j‘ cdridifRs erngkhidngdsi n the art

to preserve the activity of the vaccine in solution. Simlarly, any of a

wi de range of cHegtivgaatigstyifqrené soeins pinC tallicanstas evgH abagadnsp Hidleeat (irndida he
vacci ne of the imyention to elicit, pronote or enhance a therapeutically
effective i mmine response capabl e of reducing or bl ocking binding, invasion
and/ or infl@cti on ofthifGandidatomeasgus dephvdatien posidesat HYR!I fragmeht 1S
under st ood t hat i fications.which do not substantially. affect the
activity of tﬁéefglg‘?i?e&é“%%gaf%ﬂla?nﬁcfeu? { EOPPRAENAY aﬁ%@‘%qr el uded
within the defvadidd with &f withiit h¥EEan0 NARHYR 1dREnlaf @inbe ofeaRAEH BELY, t he
foll owi ng exanples are intended to illustrate but not limt the present

i nvention. 15 3k gadreepblainables fir gxample; fExmn spacyes bploging b the pensiaarids. fo

neut rophi | ki l.LJ i ey y] i i S e, Candida
i bi cans 15t Fe" Mo ERAILE P RRRLICMMARIGE Lol (G SRS | rmns.
It is unclléar tepigallsy. Ah biYSdnsagosnapedefobtmedhagokyedior patifiakfrranmidshusyi ves

in the hostile bl ood environgent. during life-thy eni ng.system

i nfections. Uéllccr?éé)lgg Lohsic ?’8@1}3 en})(\)/f‘é{%%&np?ne%ogia&}ﬁ\ggg ?%E%rﬁb%%%ﬁgtteﬁés a
strategy, we dhstrevecadethahmiuherekpinic Genaticadocld: Mhagasyéspoldelabaing of C.
25al bicans in vitro and increased tissue fungal burden in vivo. Concordant
wth its posi "W@d?egul ation by the transcription factor Bcrlp, HYRL

conpl ement ed the hyRelveMsmRoigRbVidds¥ h@hONFARGHA Eor B eatiftdidehlindigl of a
becr | null nutant of C. albicans in vitro. Furthernore, heterol ogous

expr essi oR0of cpndmdiasiyy Khermithied igFladesadminispdes @vimmmogetanhewnt pba saqcsi st ant
to neut rophi I ki hvRg-f ghﬁﬂ! | Mhe V\A@cqlt?é %ﬂt‘t}e%&n‘{ﬂﬁtaeg&i%%ﬁ:m&&%{qtagngﬁtp
significantly protected m ce agains emat ogenously di ssem nat e

candi di asi s. TheaslYRlyfrdgnient cem erdedvecafnem diffantre doedit/astrains 4soveliGs fadnbi cans,

or vacine ol MBEHLE o ainaT oo tshebroralihr Bl e Certlen (o °

i mprove the owbpRbks Gahdida glabrata, and Candida parapsilosis.

25 The effectiveness of the vaccines of the invention against different Candida
strains, different Candida species, other bacteria and infectious agents and their wide
range of immune activity are assessed according to standard methods such as those
described further below.

Given the teachings and guidance provided herein, those skilled in the art will

30 understand that immunotherapeutic methods well know in the art can be employed
with one or morc HYR1 fragments in a pharmaceutically acceptable composition
administered as a vaccine with or without an adjuvant. For the purposes of this

invention, the terms “pharmaceutical” or “pharmaceutically acceptable” refer to

10
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di ssem nated candi diasis. Results Condi ti onal expression of HYRL in
bl ast ospoweaosu/ S’BI cantly enhanced C. al bi cans resi st aRC&/US2010/040949
phagocyt e- nediF: Tillin nvitro 5To study the function of HYR, we
construct ed aWE%PQCq%WQXWéggq 33¥9P% uppr essi on strain of C. al bi cans,

CAAH-31. In CAAH-31, one allele of HYRL was controlled by the tetracycline
regul at ed ( TRropposraensformmndateciey lator\‘ertedmicslleetwb@mmtgxm pick ovheBylesired,

sem -quantitatiyv th b tly expressed
when bl astospglr ecgwg{?r ﬁ%ﬁoﬁd%\ﬁ%maﬁ%ﬁsﬁk mlm d%?l %%HSDOX and was
not detected mrdnmhetrwcm&anhepafora@xuélﬁg gzellkA)wn Mt@XWl@fOMBﬂJpMS not
detected in w,ld-t (%e %THESl bl. astosk%o S cause HYRL s % phal
co- expr essed @‘é‘F?éfe%/ g tr%@b‘sc lar, intra o“ﬁ‘éﬂnF?‘&H%JFCtWe éﬁ%?’%@?%n
strain, CASH 3FhcanentibiadlsoVah thduiRSuiBR! é’aﬁl‘» oxh@tﬂer'sgﬁ/@ﬁtk ﬁﬁéwrg{oc’cl’iés@ rates,
|rrespect|ve of the presence or absence of 15(doubling time for

wi | d-type contskidled gt the i tanpresesyst the@tivity osvbe V@cczxge lnrsolaﬁqn whlafyeny pf 81

. 38 1 OOUDL AT 0 SO Tho 4D AR BRS dpf A d n

over expr essi onheainvdrtien moelivil pxanmtﬁmleahamaadfera;thtmallﬁaeffecaine romenk pr ot ei ns on
the cell surface. By di Leecfl (L%m'runo l g z)gﬁnce, we co f| d th t HYR

over expr essi of° PN EAPRY G FpHcneSp, blogking PidiAg: Tvpaen %nchor ed
prot ein Alsl pdﬁg{dat@g)gusng)ho[gBdeu During routine scr eenl ng for

vi rul ence- associ at ed phenotypes, we deternined the inpact of conditional

over expr essi on of HYREHQ?FFtQ,OQﬁH‘Ftd’?ﬂdI@QaPP?WQh BY A ptesHb g B lfecs the
HYR/ - expr essi Q&h&%&cﬁ*'t@ Vadidgs éﬂ%ﬁhﬁ& Qgékl | ﬁor?érg lef) e Sh Wltﬁp{glr the

25resistant to n neut rophi than w al bi cans
(whi ch does ndtfiExpr eSthe HyRitidnproideddieasn oépm@nﬂhamefol@mdngwmmpm essed

C. albi cans enotype was not due to DOX,
as killing vvaé Eﬁ%ytedé? %1 ca‘ﬁ&loyﬁa fjﬂf%‘?rgsefl IB We&n the wild-type control
and HYR/ -9gppressed C aI b| cans (+DOX). 30We al so performed candi dal

killing assays, usi q the HL-60 cell line, which can be differentiated into
ei t her neutro@%ﬁ@ﬂkke or macrophage-like cells [9, 10]. Like freshly

harvest ed humgn,RedlRRRs 1§ R ﬂeﬁl%ﬂxce% ﬁé&iﬁgﬁﬁ Ui arflis EVRlcideduced

killing of C albicans bl astospores bot 0 neutrophil-like (Fig.10
and WO 2011/ ®88085PCT/ US2010/ 040949 PATEI\FI‘
20 As is discussed above, Candida albicans is the most common cause of

invasive fungal infections in humans. It is unclear how C. albicans escapes from
phagocytic attack and survives in the hostile blood environment during life-
threatening systemic infections. Using a conditional overexpression/suppression
genetic strategy, we discovered that the HYR/ gene reduced phagocytic killing of C.

25 albicans in vitro and increased tissue fungal burden in vivo. Concordant with its
posttive regulation by the transcription factor Berlp, HYRI complemented the hyper-
susceptibility to phagocyte-mediated killing of a ber ! null mutant of C. albicans in
vitro. Furthermore, heterologous expression of HYR! in Candida glabrata rendered
the organism more resistant to neutrophil killing. Finally, vaccination with

30 recombinant Hyrlp significantly protected mice against hematogenously disseminated
candidiasis. Thus, Hyr1 is an important virulence factor for C. albicans, mediating
resistance to phagocyte killing. Hyrlp is accordingly a target for vaccine or other

immunological or small molecule intervention to improve the outcomes of
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ATTORNEY DOCKET NO. 50665/ 003W)2 macr ophage-like (Fig. 1D) cells in vitro.
Hyper-susceptibility to neutrophil killing of bcrl null nutant C. al bi cans
was conplwoentian3 HYRI expression in vitro Since HYRLPCI/UB2adomn®iy eam

gene of the pd$ilh Lranscripti on re&ﬂ ator Berlp 5[17], we hypot hesi zed

5
that disrupti MTB?R%SFPW]& Oy 306/ v\é()%uscepti bility to neutrophil

killing under conditions pronoting wild-type C. albicans to express HYRL
(i.e. during Wisstrainate@esrdidiady. We therefore induced C. al bicans to form
ger m t ubes by incu%@gdh@g the cells in RPM plus 10% FBS at 37C for 40 m n.
This condition is to i nduce expression of HYRL [18], and resulted in
germ tubes short edoudgivoddlsnplesdivvadf HXRE ivs bletospppdyaéenifidoatip ekhdnaedred,

t her eby enabli uant.i fication of colony form.ng, units (CFUs) in our kill
assay. W comﬁ’@g sﬁ%‘b‘t"f’ffﬁﬁ‘?P'(')‘f&"ﬂtf'ﬂ@’dﬁ’f‘ydt’ﬂ@‘”Sd'f iyl | nutant strain

(QGIN702), 8 BCRLTe@ial eseih@bn St HRT, W célifudied 4 ctdidongit ant backgr ound
(CIN698), and a wld-type C. albicans strain (DAY185). The bcrl null nutant

: i ) )
was hyper - sus C¥PEXBESINGURREISIHFHRIN- e d i was IKGAARY - dokpdvEd ]l tape aliget he
BCR/ - conpl ene | : j i re, the
hyper - SHE cept :BE?%R? 3& tS \ghllfglgjlulte? Eg ﬂ%ﬁ 4 %%hr%ter%u é?idn§®%r%fﬁ@}{:%rﬁg B‘%Ngtggﬁl |y
conpl enent ed Biljelawtas disrmptesl. Bx perais@iaotitapfe RIVIRCR, wetdoefitmead| thand{ it was

background, bu t.by other cell surface | N enes reguj. at y Berl
p [17] (Fig. fh\ungoﬁlaﬂ)éésp_resse witen blastos &5 %fi(g/ﬂégl(—jio \ggg g9 186{‘% Wit ou?

over expr es8i nOR Rhd twars pbedEeRden Kiel présageecamMdne (B0, 1/6¢ api dxpéadde @Ry

het er ol ogous expretzfi on of HYRL in C )ql abrat a To_further define the
virul ence phentt Ppeletrstiddn addypa s 1) hastesparcs Sewyse HER isradvRB 6Pol ogousl y

in C gl abrat ayBkdq %ég](pfésﬁgg a plasmd pCRB2.2 carrying a constitutive
PCK1 pronoter [11]. al so generated a C. glabrata BGl4 transfornmed with
the enpty pl asni d, The ZdRAegatiiional esmxpoissioEsiriadsh oH-df andyRIES nwibl-type

25¢gl abrata re ' . 159 ion.i.n:Kkildi - 60- i

negt rophils i Ebllj\lﬁoﬁg%d ﬁgo}ﬁéggp QW%&EShlggfée&é%a@rt%{lge%‘é{%fag?e&gg55\#@% an enpty
plasm d (Fpg. (RublindNemt f@ptiid-Spé abviubi SirganithaalDORRL. 5¢ 1. B8k 8 with

Because condi ti gnal overexpression of HYRL conferred Candi da resistance to
neut r ophi | - re@ ¥ o4kt 0-18y; deublips Bere for-GAoitr Y sraingyithawe DERGT £3% 183 Oof
wild-type C 30,0l BieBRS SE3HAL LRy, LaIRANSS, iRtk bRy Apr | ved
neutrophils in vitro. was expresse& as ear?y as B0 hin after exposure
t o medi um conobadraxpiessidaronnhe witthalmcnhaltietofutigh GPIphasséditofedis od i hr

during culture (Fig. 3A).. However, when C. al bi cans s exposed to .
HL- 60- der i vedcﬂéfﬂr&%h@ dirgGh RRHRQHOresesps HnCPHENGHBRIAER! Qrerexpygssion

2011/ 003088 f Ahd W indbhIIANEY adddlthalioN6Y the @G HhOR3UOH o RiATA B2 kY #0949
shown) [8].

During routine screening for virulence-associated phenotypes, we determined
the impact of conditional overexpression of HYR! on candidal killing by human
phagocytes. HYRI-expressing C. albicans (CAAH-31 -DOX) was significantly more

25  resistant to human neutrophil-mediated killing than wild-type C. albicans (which does
not express /YR in the blastospore phase) and HYR/-suppressed C. albicans
(CAAII-31 +DOX) (I'ig. 1B). This phenotype was not due to DOX, as killing was
not significantly different between the wild-type control and HYR/-suppressed C.
albicans (+DOX).

30 We also performed candidal killing assays using the HL-60 cell line, which
can be differentiated into either neutrophil-like or macrophage-like cells [9, 10]. Like
freshly harvested human neutrophils, conditional overexpression of HYR ! reduced

killing of C. albicans blastospores by both HL-60 neutrophil-like (Fig.1C) and
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serum HYRI expression was inhibited for up to 2 hr into the co-culture
(Fig. 3A). Wl d-type C al bicans expresses HYRL during

her nat ogewousilyﬂpgljsssem nated candidiasis, resulting in POTNSased49HESSUE
fungal burden A N gans rich in t%gglgmes 5To deternine whether HYR was

expressed duriAﬁrgir Y@MN?' Qted candidiasis, five maj or organs

t
- brain, liver, lung, spleen and kidney - were harvested frommce infected
with C. al bi caresrapbpge-iked&igd Parellsdr vigio. 6 and 24 hr of infection. A
i nproved nested- RT4p

n
, ot ion in
vivo. HYRI expressi of ev'v%gg ﬁﬁltb kelé'?lgdyé?’ ?lmgﬁ9’(’?’\%e%osb?g§%§ﬁ%@aé’?%§%%§mo
100ver expr essinas cofpldiehted by B Eekpanssion wppiressi on of HYRL decreased fungal
burden in the liver,.an l.ee Fig. 4A). rthermore, we confjrned that
Phe.over expr essi ng SUEF A NS G Ca Vi &l o4, bR HegaEob Bkl EEHEN ¢ he
wild-type straim, s h%q'bdﬂ@ersfzbd tediSkPRELSSRA! §blildicRadesiR skdeptiBilltydtot r end

towards reduced |levels (Fig. 4B). |n contrast, HYRL expression did not
si gni fi cant | y naptrehilfkilliaa pndsy eensitions praveoting dvilsytyps Caelbiamde cxpresly R an

organ | ackin [ - P 1 |
g I ng { @%hﬂﬁé‘*%ﬁ@ﬁﬁ%&ﬁ% We'?bférl:igre'\in@l e? g‘.’ Eb?c'aﬂ?tofi?ﬂrg g%?&a@gespr otein

Based on sequence ana i's predicte e a ce
[7]. To confi mitdubatingtbe gatlsén RPYH phusrl@toRBS e C Mot 46 minn dlhisdpndigion is E.

coli transforned with.an expressi t hat i ncludes am no _aci ds 25-350
of the codi ng RSutihRetGRPRGETHRY €] ERF ah Roulin 28T W Mou dobuedy

rHyrl p-N vas podrahsatdasitle Agaiad Sieret doe fdticl, thetbby énably quahtifizatiah bf cans [ 7],

foll owed by indjrect i muno-staining on wld-type hyphae. W found that the
cel | wall of wPlogy tQrpangmity (b e oy iH sesaya & afempaied nsutsenhd killipg gf the)

confirm ng tha, i gull SuGs skad{ChRe®) X PR SGfple AR NERESInaNPAS el O t he
i mmuune system 25Because Hyrlp is as a cell surface protein, which confers

resi stant to caieitdagkekduntl (GHNGPR).shdgodidtieps Cwebisaugirnin(®@ADE88).nThee its

potential as i i e 1. na; B rlp-N plus
adj uvant or a%f%@glﬁltﬂgtﬁlg%gagh% & Wee gﬁgwléer tr}éﬁ@%%@%%ﬁ kmlélgco\rf\’ggr/aégqqﬂf ect ed
via the tabl viei BCA-témplembhtyd wid wiléntpe Contadl biraian@iSCA3 1 Burthéamoienthiei on wi t h

rHyrl p-N markedly inproved surviv 0 1ce ared 30.to those vacci nated
Wt o uvant TP B 4R o8 Specl-oeci CogPRagRnay WhR b TReYR (i g
6A) . Vaeg iali@dhéoBBus¥xbitsdibly 6t BYRY 1 the fe bintliark BRI RIuBd Wut hea IRt €
Freund's adjuvant or alum markedly inproved survival of mce conpared with

those WO 201 ttlbostigs prerdgzoney readyedbpRaert! AthierMEmOBKET NO
50665/ 0032 i mat. ' it ' ' : .
L B S PO RIS, B0

Anti-rHyrlp serum en ed” neutrop
i nhi bi ti ng0Hy réqopitelated dplhieleralogivstespressidrugf YBhin Thdakmot ect i ve ef fect of

(e 1Y vl Ry RIRGR R I A AL B BTELAD Byl 2 1o
gene heterologously in C. glabrata BG14 [19] using a plasmid pGRB2.2 carrying a
constitutive PGKI promoter [11]. We also generated a C. glabrata BG14
transformed with the empty plasmid, as a negative control. Expression of HYR! in C.

25  glabrata resulted in a 75% reduction in killing by HL-60-derived neutrophils in vitro,
compared to the C. glabrata transformed with an empty plasmid (Fig. 2C).
Neutrophils inhibit candidal HYRI expression
Because conditional overexpression of HYR! conferred Candida resistance to
neutrophil-mediated killing, we used RT-PCR to study the expression of wild-type C.
30 albicans (SC5314) HYRI in response to HL-60-derived neutrophils in vitro. HYR]
was expressed as early as 30 min after exposure to medium containing serum, and

maintained high expression for 2.5 hr during culture (Fig. 3A). However, when C.

albicans was exposed to HL-60-derived neutrophils in culture, even in the presence of
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determ ne whether anti-rHyrlp antibodies could directly inhibit Hyrlp
function, we isolated and prepared F(ab)'2 fragnents fromtotal 1gG of mce
i muni zedvmi%hagbﬂ@sﬁller rHyrl p-N or the control (preparatipom/yscadoeced f rom E.
coil cells transfor i md). We found that F(ab)'2 from
i mmune but noﬁﬁo( _ﬁ?n@%ﬁ&ﬁs&%&éﬂsﬁs@g restore neutrophil killing of
the HYRL conditional expressing strain to |levels eq[ui valent to that of the
suppr essi ng st AYRY gypressem) Wasaphikied for ppta hhrsinigrtheigo-cylpiridivg 340+ at ed

t hat HYRLl, a hyphalygp r 7 . '
phagocyte resi st ang/elﬁ{‘)gg%(g? %%gﬂsdi&??‘%ﬁélHlééip]rhégg‘%g%ﬁ&c}?‘gﬁ?@%@flﬁ%hg%a

bl ast ospor es cendbdidsis lvestltnginsgnteatvd tiveegfun g by dantintoegddis Irichig by

phagocyt es corTPar ed to wild-type C. al bicans bl astospores. Additionally,
the function 8FYHin C. albicans was recapitul ated by heterol ogously

expr essi ng5the gen&oidetefminghbthat HYR N wib ExXRessdbdidting Dein@tedehouligt a strain
deficient in Berlp, a_transcription factor that 20positively regul ates HYRL

expression [ 17*1]5,531%193@?‘%%@6@%5%@&1%8%‘@% braing li’_("‘;% ]flﬁgaﬁﬁlﬁéfbéfvitlﬁ M¥di at ed
KiI1ing. The RyRek:reddfAeRIn Ridelihtci® WY QMWL s Kildld RbseQin 426 634 ba BYI |
mutant was fully conpl enented by autononously expreSsed HYRL, but not other
genes whi ch entodeticrl ApimpwivedngstediRT-PERyassaydd) bwasdishy toBssdsp//YRénce, HYRI

is a downstre of . i.n.a _phagoc il.l g resistanc at hway.
2511 s nter SRvERET AP oA Yl RRaR R K L& PR BER LAY b ¢ e
expr essi on0of HYRIL Overewpreshidnyde/IR ] intbasednsd slpptedgon bRHVRI ddcadasaiofnhgut t

bet ween t he phagocyt es. .and di da. Thus dynam c interaction occurred
bet ween host EH%@B@SEEV%&%}@ @i‘%ﬁgg',mrﬁe’(f\?ﬂr&ﬁwt?Pé‘ﬁﬁﬁ%fg‘gévg‘“e_s medi ated a
delay in the exRegssdsRB sBhindal BREFRNE 1Sk fvBRGE HIRDfhdnhd BB Weduhinpe
fungus. This is _consistent 30 wth a previous finding that human

neut r ophi | s dé By tharapisssed sirain denostraigd siteead sowapdraducad EveliéFigxPhlessi on
of hyphae co- e 18] 5 i Kigl 14 is a
conpl ex pheno%ggen?l%?[i ﬁ[gg gg)gptﬁﬁs}]og‘u(?%ﬁiﬁ?@ E)Mmﬁ %ﬂ%lr@ﬂ%g%tﬁ%éeglh eaﬂéé(}% tes can
kill Candilfa édata e ehdwn)aad organ lackibg aselehtydhagdoytes. WO

2011/ 003085PCT/ US20 0/10 949 PATENT ATTORNEY DOCKET NO. 50665/ 003W)2
Recently, C. albi cEHWRLY S &MFLEs EHE% oxi de di smut ases were characteri zed
as virul ence fact oBasetibatseqigh@ dnfaBsfsUrgil p @sgradietefl foba %&dll'si'uﬂgce@fot@ﬁmqﬂfdi ng
host - deri ved hi ghl r@&gti ve ox%‘?en species [22]. Neutrophils tyPi cally
attach to andTgﬁP%%fé“ WeERRETAE 1 EreewoBrN HYHENnAl bRk Bt Fefhppisiogged

ext ended hyphagmanexpRidrdgR thAindMRIAm¥IERIRDS-I5DIEHe HEAPL&R g% Since
C. al bicans expresses HYRL in the hyphal form it is possiblfe that I lyrlp
cont ri but @8 t ¢Hyeki-BN- abrremtfonpmiggoaynuaizeil Withrlybp-I9 may eretdbagrbsdindainse
contact to th r | y ight -interfere with

oxi dative or ﬁlg%ggﬁgglﬁj?@g%ﬁﬁgIa?%%%dn@Jhg)}lWﬁ% B%;H d%ﬁ%{d%lglﬁl %—SSEU%OI} nvitro
phenot ype of mYRitymiempbxprwe$ood thva sher el ajpilltafvdldesipd 6. aibicons hyphddwasng

murine di Ssenllgaa\?tﬂscsitainrézl 1{@' éj)?éon 1¥1%1rn?g)§[ gt?tsﬁg Lgﬂsu?}acyg)greslsgdq artlc? hg.lcg hgni ficant

exposed to the immune system.
25 Because Hyrlp is as a cell surface protein, which confers resistant to candidal
killing by phagocytes, we sought to determine its potential as a vaccine candidate.
Mice were vaccinaled with tHyr1p-N plus adjuvant or adjuvant alone. Two weeks
after the boost, mice were infected via the tail vein with highly virulent C. albicans
SC5314. Vaccination with rHyr1p-N markedly improved survival of mice compared
30  to those vaccinated with adjuvant alone (62.5 and 0% survival at 35 days,
respectively) (I'ig. 6A).
Vaccination with tHyr1p-N mixed with complete or incomplete Freund’s

adjuvant or alum markedly improved survival of mice compared with those
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i ncrease, and suppression of HYRL led to a significant decrease, in tissue
fungal burden conpared to the wild-type strain in organs with resident
phagocyt es0 20hi0B@sk of phenotype in the kidney |ikely prefTiuseais/onives f act
that ki dneys &AM have resident phagocytes, and that neutrophil influx
into the ki dné@%?%&qmwodﬁ%g%ﬁq%%%%d 15candi di asi s does not begin
until > 24 hr of infection [15]. Nevertheless, vaccination with rHyr 1 p-N
resul ted in copsiinigdapitlecihepedivtanbrlong@iigise 6AendbtBlenousl y di sseni nat ed
candidiasis. The effi.c seen for the rHyrlp-N.vaccine wa eater than
that previously seéﬁ’”i’rgfy\r%r{pcscae%\’/'g(:egli'?\"aﬁeg(’J’e’\fl_\%fﬂw]ﬁlt#lémigﬁ gugefy I@'é‘f%}éy r Al s3p- N
vacci nes. Hendmhibitivg Hypip\nésrophfiiresistandeunaioni ne candi date for di ssem nated
20candi di asi s. Qur dat strate. the adxﬁggg%e of using a

| d
condi ti onal over expPEBOISHYS 6%? 3@%\?6 yrib- VEERE PYBesstp B BREHEY AP

vi rul ence SUNGLLANAigh bl t9iuGADE hd 26861 RATIH R YBFIY iBENENiGnAPPS 0aches
to expl ore virul ence enes I n vitro reqw re functional screeni ng assays,

and are |imi t dgtemaing pheldai ang-ir | pantibedieheruldbdizacty evhpried sdd fywisiipe we
conducting th . ne. i tanjfican i.n.t he

w | d-type str%?%&un g m%%%ﬁ???ﬁﬁghgggﬁgggﬁ¥$%§i$%95@%%5&%%§§§%¥%8eg%gay,
forced over expHpdgiMoor the coim! eamration|produkctdivemimd cold edlBatandfornedd vaith the

gai n-of -functi on ena n.n.the ay, as in the case qf HYRL during
Candi da bl ast SSBERASGRGN R Fd L FRRRE foa G Bisg kg st Lo | onal
suppressi Q0 Ofto fehRra@ntophiEtidmedf HRIFYR BédnaftivhMR&bleSmtanobysRld N t he sanme
assay. Furthernore, when overexpression and suggression are used

si nul t aneous| yauiventip erbelibeswrrestae sk (Figwg6Chs in the case of the
effect of HY RL on liver and spleen fungal burdens in vivo. The ability to
detect a phenotype by conparing gene overexpression and suppressi on enabl es
condi tional gene &wpmersion to overcone the limtations of functional

redundancy, which ticularl | ague .f.or neti c approaches n
nmembers of a gene F@ﬁrﬁs|5§“%§r‘ée§eeu %S%%&eﬂmaé%r}a?hgﬁﬁ?%ﬁacrof,x%g%% F&° QNQFJ
condi tionab gensdexpeadiiaDphagppiorciBlahe factentddnditiyr dxpredsiomoSMIR Afe

expressed, virulence factor for C al bicans. HYRL expressi on nedi at ed
resi stance to C?i’@%?’f’ g{&ﬁﬁofip%ﬁ 9pssy ﬂi‘erﬁ‘{)g‘isrtﬁ be Fprg waistande filing by phaganges

burden in viveempirB@ld Wild-Wpe deamnsht Blafs oAl AdYRlonklsy, heRlRMoRloRgKacC ne
target which nerits further develggnent as a prophylactic strategg for
¥

di sseni nat ed #nfdvbicarsiwas re@RBvieter 4 Segrrdogopsilicupressing the gengan C. glabrata
above- descri bedhRESuld sisdBlf O ALDSIURIARIE LT A AW AL MBLAL LRL S and
cult strai Iste

net hods. Strains an ure conditions ns used are din
Tabl e 1 afl gposwivedsregnleics G/ yexpresgorn 181 ckldipitedicnBanmeil susoeyaibilify Rl

overexpressionﬁsu ressi tant. constructign.To generate..a conditional
HYR1 expressi 8 agé’? ‘ftﬁ"l \ 1agergll-]ﬂq%“g"l' @%B%’Pwe%g)g%& &%g‘jyt?/\glglqgﬁgglﬁ béﬁp in
front of one alil eluendivas hly l¥inblegrARd Bf adloh@hbushiHEpresyddei AR NGusidt dihar CAAH.
The URA3 at the H' $] locus in strain CAAH was | ooped out, generating
CAAH 1. The s&8l5sdigh carededsPlpypipins pogaygly neewkated ydianhn: dlgngry FA'RJas a
recycl abl e URAGwAA38R R0 of0RORS Ald & FAlilinE A nce Fahtv ved by | ooping out
of URA3, yielding stré%n CAAH- 3. ng%kb Nhé | - Pst frg%ﬁent cont ai ni ng
t he URA3- 25 It is interesting that HL-60 derived neutrophils were able to inhibit the
expression of HYR/ in wild-type C. albicans during the initial contact between the
phagocytes and Candida. Thus, a dynamic interaction occurred between host
phagocytes and C. albicans, in which the phagocytes mediated a delay in the
expression of a phagocyte-resistance gene in the wild-type fungus. This is consistent
30  with a previous finding that human neutrophils delayed the formation of C. albicans
hyphae and the expression of hyphae co-expressed genes [18].
Resistance to phagocyte killing is a complex phenotype, likely attributable to

multiple factors. Phagocytes can kill Candida extracellularly or intracellularly.
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| RO gene was inserted into its original |ocus on the CAAH 3 genone,
yielding CAAH-31. Priners used are listed in Table 1. Sem -quantitative

RT- PCR 25¥beosi@nBesquantitati ve RT-PCR to detect gene expCeds2an/0uev4¥itro
was descri bed P &N ousl yv. Primers used to detect EFBI expression were EFBla
and EFB 1 b; ﬁr]iTW Qﬁd?wlaﬁpﬂwﬂwl were HYRL specificl and HYRL
specific2 (Tabl em]y%. To study the inpact of neutrophils on C albicans HYRL
expressi on, 1 Recantly, gvadpigingtoell seifacs sapergddadigmyiessanverechepptangedasei t her

co-cultured w - T ] . il I | f.u |l one in
ot 1640° pi uiseoSaaBl i nbh ROAAE! LB ORI RTY el ol Aled

i nterval s for hihhy reactivieloxRIMA specdesd 22 |t a&tadphiBnybisdlyiattgehatotand apreateoel - PCR
was perforned., P ocyte killin ssa unan neutrophils were

e e T s e S b for e AR e s L hYRY B 0P MO ages.
and the phagogyingedtchhplo@lyasiad Madriank tosoRds ATRPIENE AYsay fRgSREd bed

[8-10]. Briefly, phagocytes were incubated wth fungj for 1 hr, 5and then
soni cat ed and Patsie thesklys}scontehptesifogesisimse dephagrete kilipafayorewenting at ed by

di viding the I ni . ale j ) cytes
by the nunber @%&?&? ﬁﬂlgg?t&%jg%g)n?%gbﬁh?u ﬁéﬁ%p@@%@%%@ %%th%ﬁgfgagge;t es.
Human neut r oplr hen-exidatiie k8inglmechsedmeeliphagpbyttss or nacrophages were tested

at a 2:1 and 20:1 agocyt e: f upgus o, respectively. Fqr bcrl and

Yol ated mitants. ¢ Ro T0H BurgBR PeLAhe PebRRBSERH sk Rer B KN n ReM
plus 10% KBS @uridg @bt afssenpiasttdmmdign,idvereRpi@ayon sV R /0O GLAIS o ERpeSSi on of
HYRL in C. gl abrata BGl4 . C. gl abrata BGl4 was transfornmed with either
an HYR] expr eé‘&?@ﬁe’@éﬁlﬂ’&’mﬁ%ﬂ@y Nﬂ_t%f%ﬂ‘ﬁéﬁ‘ﬁtdﬁcré%iﬁt ingissysifaag d pGRB2. 2
[11]. HYRL cogjjign SGHMEAFS HOwnaSyRERhifih S%aﬂé’w%ééﬂ'éﬁf}ﬁlag&g‘te%hwakk b
(Table 1) and was cloned into Xba Xho | sites of pGRB2.2 Using |InFusionTM
2.0 Dry-Down PECphe@piype nythkkidngelikehnrebifets therfact shat kslheyscloi ronh{ €lresidest h

Laborat ori es, nt.ai . L bi gans, HYRl expr.ession during

ot ogenous. PSP ArdirabedribniL Gingflog) SRR (RuSER T SRENEIST 4 s
exam ned dfiri nghd2Diendites gerteginl untith- 28 @nvhiafeetdoic @i Measthsleasvaesatiobed.
Brains, livers, |lungs, kidpneys, an | eens .of BALB/ C m ce re collected 6
and 24 hr posﬁ”‘@‘ﬁﬁ@%ﬁ%ﬁ‘?m TP BPlEcHos 83 St hFMBipAcRoUS!Y Rever se

transcripti ondwesminfed &naREhsW The BEIRGS6H B HeATDHBN vIRXRSYas oFler
anplification of nmouse G3PDH housekeepi ng gene, prinmers G3PDHF and G3PDHR
vere used. FofhafdhaserevisysiypeqvrMighypeeinged ghthde ilyipddaad rA83aNo rounds of
PCR were perfQrned i : I, 1E. A % FBIR for
EFBL1, or P2 and PSS'fjgr%%g%%? ?p }r'&gggHﬂ}tﬁﬁghﬁg%déf%r?a%ﬁ?a&%bﬁ’?%gs%@? eEOf r ound
one PCR pE@ducandzdasis.t enpl ate. The inner primer sets were as foll ows:
EFB1nF and EFB1nR (for  EEB1 or. P2 and P4 (for HYR1)..A |l K PCR conditions
were as fol |l ows: déﬁ%ﬁiaﬁ? ?lﬁ%ziéé?mﬁg@? thy %qugé?f?gﬁﬁﬁiaf%’&ﬂ@ﬁ!)% for 35 cycles
at 94C, 30 s o(deegiesionghppratih@pprafchsto EaFoRotdng )], viashed Riacti@ of a
(extension). For gRT-PCR, cDNA was prepared as above. Optim zation of

anpl i fi cat i onSRFR BeliCe Aafgeaale fuaiard seretiqapppaghes to explore virulence genes iz

vitro require functional screening assays, and are limited to screening for genes that

25  are expressed while conducting the assay. When a gene is not expressed significantly
in the wild-typc strain under conditions used for the in vitro screening assay, forced
overexpression of the gene still allows for detection of a gain-of-function
phenomenon in the assay, as in the case of HYR! during Candida blastospore growth.
When a gene is strongly expressed, conditional suppression of the gene yields a loss-

30 of-function phenotype in the same assay. Furthermore, when overexpression and
suppression are used simultaneously, the phenotype can be amplified, as in the case of
the effect of HYRI on liver and spleen fungal burdens in vivo. The ability to detect a

phenotype by comparing gene overexpression and suppression enables conditional

16



SYBR green assays were carried out as described [12]. Constitutively
expressed ACT] was used as a control for all reactions. Cal culations and
statisti cab2analoyses were carried out as described i n ABI/UIRIBNUAEDO
Sequence Det edt} stem User Bulletin 2 (Applied Biosystems, USA). Tissue
fungal burden 4 ¥ DAUKIERNQ3UP5 0930 r wi t hout DOX (2 ng/m) di ssol ved
in 5% 5sucrose sol ution throughout the period of the experinent starting
from day -3 r eieng ¢xpeespion indvercomsrihg igjtaticas ¢f werceongl xednndaneyd véiah wat er ad
libitum Tiss I rri revi I ribed [8]
except ¢ hat - or SuiehBAZ PRl RSl Uin R bR T RIS R T IR0 S

i nvol vi ng m céecingrseadigdpr oved by the institutional animal use and care
commttee, follow NI H gui del i nes. 10rHyrl p-N production .., . rHyrl
(from anino acids §‘§’B’Bargf‘f"?—%}?efj|6‘)cowggow 881?%_6@%0%???@%38&&9%‘1&44?% col i
PQE- 32 expres i@y sysuefitd QpAash) vir@dbtbe oGS H Sab RGBS I /0kBIIsiVRS
purified as described el sewhere 1_41(_, wth the exception of using a Hi sPur
Cobal t resin (TMétedresstprastty peuitophidl killing i véfen andrincreasedtissee fingalsburdangved

fromrHyrlp-N [ L= Cel t.oxjn: i: r no
Scientific), a‘fﬁ% ? ﬁnéﬂg’n‘g%?%ﬁéngé%tg%m gggj eatoﬁé?&r}fsn d \\é\% I{E‘%ta%&m%g n&a}r{[\g‘%ocyt e
Lysat e endochrfomther (Grdnpnest & a@ophyetic seatedyafot disemisatedwshdidesison.  Usi ng
this procedure, endotoxin was reduced to <0.28 EU per dose used for

vacci nation. | munofl uorescence detection of Hyrlp cellular |ocalization
201 ndi r ect10i mmunof MigéR&CRAM el perfornmed usi ng polyclonal anti-Hyrlp
anti sera generated by jnmunization of mce with rHyrIP-N (fromam no acids
25- 350). An i nocuilhfplsvedescribed Rpjuls wsegphitanedgisingyrhe foflgpimegnatanals ok e

i ncubated in RRM,4l640 for 90 nmat 37 C and pelleted twice to absorb the
antiserum C. al bicans bl astospores (Ix 105) were pre-germ nated in RPM
1640 for 90 25 mmSawimdnnCcalvdetcradigber red into a 4-well chanber slide

i, Cthe ool 15 wer & WEBRRATERS il TPl v BRPORLTRbatiska W o

pol ycl onalt5ant i ser donditiosal I ¥RDovkiréxpkéssionSlpgrBSionsmatane@asiri@ionont r ol , and
then by fluorescein isothiocyapate- | ed goat anti-nouse |1gG at 1:200.
Je bRGmaL RS e

The cells were i mad@&ByAtE 5P utlpnal CRRJefS st 2 H55c b promesyr,

301 muni zat i oRaRE@S E[}?!FGJ'&S inserted iMTbniMFGRE ARl ONtBe WORE SHDSULAREQHS, at the
base of the neck. Eight juvenile (10-12-week) C57BL/6 m ce were vacci nated

with 20 |ig ofriekding praiy Chdd]-f Thed /R4yt the HIN Ipensdoprie CAAH wantored@ljtuvant
and boosted in.jhcs F ' ' ) .
2011/ 003085 PC%?%%%%@%%%& 1 gﬁg%%@rglfglyc\/ﬁ@fﬁ SFRAE vas disrupted by a

20  recyclable URA3 cassette, generating strain CAAH-2, followed by looping out of
URA3, yielding strain CAAH-3. A 3.9-kb Nhe I-Pst I fragment containing the URA3-

p- N

IROI gene was inserted into its original locus on the CAAH-3 genome, yielding
CAAH-31. Primers used are listed in Table 1.
Semi-quantitative RT-PCR

25 The semi-quantitative RT-PCR to detect gene expression in vitro was
described previously. Primers used to detect EFBI expression were EFBla and
EFB1b; primers used to amplify HYR/ were HYR1 specificl and HYRI specific2
(Table 1). To study the impact of neutrophils on C. albicans HYRI expression, 1 x
108 overnight cells of SC5314 grown in YPD were either co-cultured with 1 x 10’

30 HL-60 derived neutrophils or cultured alone in RPMI 1640 plus 10% pooled human
serum. Samples were taken at 30 min intervals for 3 hr until RNA was extracted, and

semi-quantitative RT-PCR was performed.
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ATTORNEY DOCKET NO. 506651003W)2 at 3 weeks. Eight additional juvenile mce
recei ved adjuvant alone m xed with the preparation produced fromE. coli
cells trawmeformesosai th the enpty plasm d. Fourteen days paffituseomierdboost ,
nmice were infd@dd%ia the tail vein with 5 x 105 cells of wild-type C.

al bi cans S%SMRQ@TEYW FPCMS/BQSW%H p-N in protecting agai nst

hemat ogenousl y di ssem nated candi di asis was al so eval uated using alum (2%
Al hydr ogel ; Br ennt ZgeRiaytedkiling pssayn adj uvant approved by the Food and Drug

Adm ni stration (FD r [ dig i | Y. i ne that
rHyrl p-N was protectl vag nggig?%r}llggw?){éﬁgdrﬁg%’r@% lrsl(g Eégg%ér y%f%%ggﬁé(?{n\?\lé used
anot her cl i ni cattrophdb at @acrsplrages) addbthé Bhagdooyte kiibseaseagpedd refotrsed 33 pg 10 of

affinity-purified r | p- N m xed wi.th 0.1% al hydr ogel. apd adm ni st ered
fo BALE o' m corgiouiratihe UETon Bibdsehtbaordirsaige BeubaicrithBier i bk ed on
day 35 with Candtthcemitatdduraugbntit@ivelV@iltirddNiPeebhtXiMling Yas &lidulmassy nati on
experinments, survival of mce for 35 days after infection was used as an

end poi nt. F(&byding thsnymbenef faaephgolomgniticy conrdubatipn|vyitharhagesytesdy theer um was
col l ected 15fr i : I ! L1, \M -N or with
the preparati élgﬁ%fgro(gqﬁrgggi F@%nﬁg\%ﬁg%b\é%?q%gﬂ%‘gﬂ% gg%@ﬁ@?%éﬁ\?\% r%ﬁ? rg enpty

pl asm d. The meutadphilg@d HbidOhleticdsenaoptals or stapkgeuwerdesdamt S2i Inandi t
(Therno Scientfic). The.F(ah)'2 fragment r urifi,ed with Pierce

E(ab) 2 Pr epardtihese bR oiharPERRY. Faaat SarBfPliet SNt et £ on

Candi da cebl s bislosp@switt pRde@iinatd f6:040 A INRPM gl B RBE as 7900es6e 20

serum ( Sant a CI’L%Z Bi ot echnol ogy) or 5% nornmal nouse serum plus 5% F(ab)' 2
prepared fromP&ieIHERE heR392%- N vacci nated or control mice | gG before nixing

Wi th mouse neutr opleh$enMPNSRpResbE SPRYRI S O biaBrasBaysWas described as
above. Statistical analysis Pﬁagocyt e nediated killing and tissue fungal

burdens anong di f f é glabrage BG4 Was tramfamed mpthregtieroy MY dprossiviveatey U t est
o1 Ul e SO A% 1 AN SRLL A o PO IE L P L R 5L
wer e consilder eds amghfi¢d a@6-H30-a ahallleHYr1Sh (Rubles] )and wab tigaaliatoeiid hes used
in this study stnains Candi,da al b Gans i gins Cenolype, Souree THESL
manufacture’s instruction (Clontech Laboratories, Mountain View, CA).
C. albicans HYR1 expression during hematogenous infection
HYRI expression by wild-type C. albicans SC5314 was examined during
20  hematogenously disseminated candidiasis as described. Brains, livers, lungs, kidneys,
and spleens of BALB/C mice were collected 6 and 24 hr post infection. Primers used
are listed in Table 1. Reverse transcription was performed with RETROscript
(Ambion, Texas). For amplification of mouse G3PDH housekeeping gene, primers
G3PDHF and G3PDHR were used. For detection of HYR ! and EFBI of C. albicans,
25  two rounds of PCR were performed. Round one used outer primer set (EFB1F and
EFBIR for EFBI, or P2 and P5 for HYR1); round two used an aliquot (1 pl) of round
one PCR product as a template. The inner primer sets were as follows: EFB1nF and
EFBInR (for EFBI), or P2 and P4 (for HYR1). All PCR conditions were as follows:
denaturing at 95°C, 2 min and amplification for 35 cycles at 94°C, 30 s (denaturing),
30 55°C, 30 s (annealing), and 72°C, 90 s (extension). For qRT-PCR, cDNA was
prepared as above. Oplimization of amplification efficiency and real-time RT-PCR
SYBR green assays were carried out as described [12]. Constitutively expressed

ACTI was used as a control for all reactions. Calculations and statistical analyses
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H S1/his 1 : : dpl200 ura3-irol: :inmi34/ura3-irol :: im#d34: :URA3-1R01
ENO1 /ENO1-t et R- SCHAP4AD- 3XHA- ADE2 [ 8] CAAH ade2:: hi s@ ade2:: hi sG hi s]
URA3- dpl1290/2hi1#003085 : dpl200 ura3-irol: : i mm34/ ura3-ir ecii/us201miu®49
ENO1/ ENO1-t et B 4AD- 3XHA- ADE2 HYR |/ HI Sl pTR— HYRL [8] CAAH 1

ade2:: hi s@d ade%WI@TNO ﬂ}?ﬁ?)‘gﬂﬁ% | ::dpl200 ura3-iro |
crimmd34/ura3-irol :: i nmd34 ENO1/ ENO1-t et R- ScHAP4AD 3XHA- ADE2

HYRL/ HI S1- pTRIMYRIATR @ut g detgricalapiABIRRISM 08 Geaurace Dpieg@ntfiysiem User
SPIZO0/ I el AE b g 3o | s o o
CAAH- 3 ade2 : : hi JGsaglpirgnl burﬂersG his 1 :: dpl200/his | ::dpl200
DRI TR SRR S PSR o N s
5 sucrose solution throughout the period of the experiment starting from day —3 relative
to infection [13], and were given food and water ad libitum. Tissue fungal burden
was carried out as previously described [8] except that organs were removed 1 day
post infection. All procedures involving mice were approved by the institutional
animal use and care committee, following NIH guidelines.
10 rHyrlp-N production
rHyr1p-N (from amino acids 25-350 of Hyr1p) was produced in an
Escherichia coli pQE-32 expression system (Qiagen), and the 6XHis tagged protein
was purified as described elsewhere [14], with the exception of using a HisPur Cobalt
resin (Thermo Scientific) affinity column. Endotoxin was removed from rHyr1p-N
15 by using Detoxi-Gel Endotoxin Removing Columns (Thermo Scientific), and the
endotoxin level was determined with Limulus Amebocyte Lysate endochrome
(Charles River) per manufacturer’s instruction. Using this procedure, endotoxin was
reduced to <0.28 EU per dose used for vaccination.
Immunofluorescence detection of Hyrlp cellular localization
20 Indirect immunofluorescence was performed using polyclonal anti-Hyr1p
antisera generated by immunization of mice with rHyr1p-N (from amino acids 25-
350). An inoculum of 1 x 107 blastospores of AyrI null strain were incubated in
RPMI 1640 for 90 min at 37 °C and pelleted twice to absorb the antiserum.
C. albicans blastospores (1x 10°) were pre-germinated in RPMI 1640 for 90
25  minat 37 °C and transferred into a 4-well chamber slide (Nalge Nunc International
Corp, IL, USA). After incubation at 4 °C for 30 min, the cclls were blocked with 300
ul of 1.5% goat serum, stained with polyclonal antiserum ata 1:100 dilution or PBS
as a negative control, and then by fluorescein isothiocyanate-labeled goat anti-mouse
IgG at 1:200. The cells were imaged by confocal scanning laser microscopy [15].
30 Immunization Protocol
All vaccinations were subcutaneous, at the base of the neck. Eight juvenile
(10-12-week) C57BL/6 mice were vaccinated with 20 pg of affinity-purified rHyrlp-

N in complete Freund’s adjuvant and boosted in incomplete Freund’s adjuvant (IFA)
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CAAH-3 1 ade2:

:hi s@ ade2:: hisG Thi s study his 1 : : dpl200/his 1:

:dpl200 ura3-iro 1 : : imM34/ura3-iro 1 :: imDB34: :URA3-1R0O1
ENOL/ ENOIWOeb R/BaISAP4AD- 3XHA- ADE2 hyr 1::dpl200/ H S1- pTRPHTRﬂSMlEWK)%BS
34/ ura3-irol :: imd34 hisl::hisG: pHISI/hlsI 2 hisG

ura3-iro 1 :

. PATENIz 4
arg4: : hi sG : Aﬁc!&fQFéﬁ%YRP&A@WQGS‘W/?%&ﬁ%oz uras-iro 1 :

|nm434 his 1 :: hisG:pH S1/his 1. : hisG arg4 hlsG/arg4 hi sG bcr

A R&4/ ber
his 1 : :
: ARA/ ber

1
hi s
1

10

15

20

25

: at YRacls. [Eight adsNes juyesits mice reveives
%Tepﬁﬁﬁtg §€0§_1§%ij{0% £ doit Cellp{rgngﬁﬁ'ﬁ]%é Wltlﬂltﬁec%r%tgﬁlasﬁ & G ber 1 :

Fourteen days after the boost, mice were infected via the tail vein with 5 x 10° cells of
wild-type C. albicans SC5314 [16].

The efficacy of rHyr1p-N in protecting against hematogenously disseminated
candidiasis was also evaluated using alum (2% Alhydrogel; Brenntag Biosector), an
adjuvant approved by the Food and Drug Administration (FDA) for use in humans.
Additionally, to determine that rHyr1p-N was protective against other strains of C.
albicans, we used another clinical isolate, strain 15563. For these experiments, 33 ug
of affinity-purified rHyr1p-N was mixed with 0.1% alhydrogel and administered to
BALB/c mice as above on day 0, boosted on day 21, and then infected on day 35 with
C. albicans through tail vein injection. For all vaccination experiments, survival of
mice for 35 days after infection was used as an end point.

F(ab)’; blocking assay. Pooled anti-Hyr1p or control serum was collected
from 5 mice that were vaccinated either with rHyr1p-N or with the preparation
produced from E. coli cells transformed with the empty plasmid. The total IgG from
both sera was isolated using Nab Spin Kit (Thermo Scientific). The F(ab)’, fragments
were purified with Pierce F(ab)’, Preparation Kit according to the manufacturer’s
mstruction. Candida cells were opsonized on ice for 45 min with 5% normal mousc
serum (Santa Cruz Biotechnology) or 5% normal mouse serum plus 5% F(ab)’,
prepared from either rtHyr1p-N vaccinated or control mice IgG before mixing with
mouse neutrophils. Mouse neutrophil killing assay was described as above.

Statistical analysis

Phagocyte mediated killing and tissue fungal burdens among different groups
were compared by the Mann-Whitney U test for unpaired comparisons, as appropriate.
The non-paramctric Log Rank test was utilized to determine differences in survival

times. P values of <0.05 were considered significant.
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CIN 1144 ura3-irol: :im#A34/ura3-irol::1nmi34 his 1 : :
hi sG : pHl S1- P7E, F1-ALS 1 -tmahis 1 : : hisG arg4::hisG/arg4::hisG bcr 1 ::
ARGA/ ber Iwo 2011088083 [ 17] CIN1153 ura3-irol ::imm34/ ura®cirnuskotoowome34 his

1: : hisG :pi‘fﬂf”fr TETL- ALS3-tnahis 1 :: hisG ar g4::hisGarg4::hisG ber 1
. ARGA/ ber 1 ATTORY é)O[CM 3%%?0%‘%%% rol ::i rrm434/ura3 [ roI

imm34 his ] : : hisG: : pHISI-P TETI-11 WP 1-tIEF/Ilis 1 :: hisG
ar g4: : hi s@ ar gebl] S@ipgandioligonucieoRday used ingthis studyRA 3 [ 17] CIN1259
ura3-irol : : im#d34/ura3-iro 1 ::im434 his 1 : : hisG: : pHS1-P

TEH HYR 1-t TEMiyahiss 1 : :hisG arg4::hisG arg4: :hisG bcr 1::A RG4 berl:: URA
3 [17] CIN1276

Candida
albicans

Genotype Source
Strains
THE31 ade?2: :hisG/ade2: :hisG [8]

HIS1/his]::dpl200
fura3-irol: :imm434/ura3-irol ::imm434::URA3-IRO1

ENO1/ENOI-tetR-ScHAP4AD-3XHA-ADE?2
CAAH ade? . hisG/ade2: :hisG [8]

hisl::URA3-dpl200/hisl : :dpi200
ura3-irol::imm434/ura3-irol ::imm434
ENOI/ENO1-tetR-ScHAP4AD-3XHA-ADE?2

HYRI/HIS1-pTR-HYR!
CAAH-1  |ade2::hisG/ade2::hisG This study

his]::dpl200/his 1 ::dpl200
lera3-irol::imm434/ura3-irol::imm434
IENOI/ENQ]-tetR-ScHAP4AD-3XHA-ADE2

HYRI/HISI-pTR-HYRI
CAAH-2  |ade2::hisG/ade?2: :hisG This study

hisi::dpl200/his ;. dpl200
urad-irol ::imm434/ura3-irol ::imm434
ENQI1/ENQOI-tetR-ScHAP4AD-3XHA-ADE2

hyri - URA3-dpl200/HIS1-pTR-HYR!
CAAH-3  lade2:-hisG/ade2:hisG This study

his]::dpl200/his 1 dpl200
fura3-irol::imm434/ura3-irol :: imm434
ENOI/ENOI-tetR-ScHAP4AD-3XHA-ADE?2

el dpl200/HIS]-pTR-HYR]
CAAH-31  lade2:: hisG/ade2::hisG This study
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ura3-irol ::imud34/ura3-irol ::inmu34 his]

hi sG : pH S1- PrEFI - RBT51-t TEFI/his | ::hisG arg4::hisGarg4::hisGbcr 1 ::A
R&4/ ber wo:20RM0308517] CIN1281 ura3-iro | ::imd34/ ura3pcralS20tionmeddd hi s
:: hisG : pH SPAIENI- CHT2- | TEF/his 1 : : hisG arg4::his@ arg4::hisG ber 1
: T AR&A/ ber 1 ZAITQ]W%DWﬁEin%SIWX@%FO I ::imm34/ura3-irol::imd34
his]: : hisG -pH S1-PTEFI-ECE1-t TEFI/his | ::hisG arg4::his@ arg4:: hisG
berl @ : AR/ ber | : PEURBZY/s|791264ndi da gl abrata strain BGL4| ura34 (-85 +

932):: Tn903NeoR [17] A igonucleotides O igonucleotides used for mpking
and confirmng HYRL diof i@ e dp Expr €4 s e/ 8¢ ppr essi on stfain P1
5' - ACTTGGCACCAGGAACARNC

ENO1/ENOI-tetR-ScHAP4AD-3XHA-ADE2

yrl::dpl200/HIS1-pTR-HYR!
DAY 185  |ura3-irol::imm434/ura3-irol ::imm434 [17]

his!:: hisG::pHIS1/hisl: hisG

arg4::hisG::ARG4-URA3/arg4: : hisG
CIN702 fura3-irol.:imm434/ura3-irol ::imm434 [17]

hisl: hisG::pHISI/hisl:: hisG
arg4::hisG/argd::hisG

berl::ARG4/ber1:: URA3
CING6SS wra3-irol ::imm434/ura3-irol:: imm434 [17]

hisi: hisG::pHISI-BCR1/hisl ::hisG
arg4::hisGlarg4::hisG

berl::ARG4/berl::URA3
lera3-iroi::imm434/ura3-irol::imm434 [17]

CIN1144  Vhisi:hisG::pHISI-Prpp;~ALSI-typ0/hisl: hisG
arg4::hisG/arg4.:: hisG

ber 1 ::ARG4/berl:: URA3
CIN1153 1ura3-ir01 immA434/ura3-irol::imm434 [17]

hlSIhlSGpH]S]-P]b]I'ALS3-t]b}.1/hlSIhlSG
argd::hisGlarg4: hisG

berl::ARG4/berl::URA3

CIN1222  fura3-irol::imm434/ura3-irol.::imm434 [17]
hisl: hISGpH]S]-PTL]]-HWP]—I/E[‘I/hlS] shisG
argd::hisG/argd: hisG

berl::ARG4/berl::URA3

CIN1259  fura3-irol::imm434/ura3-irol::imm434 [17]
hisl: hisG: .'pH]S]-P]‘];/;'I-HYR]—l"]‘];]?]/hl.s[.','hiSG
arg4::hisG/argd.:: hisG

berl::ARG4/ber]::URA3
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P2 5' - ACAGCTTTATCTCAGAAAAACTAGTAATAACAACATGAAAGTGGTATCA P3

5' - CGACAAACACAACGECACATTCTGGT TTCAACAAACTGGAATACTTTG P4

5' - AGCAGWACGAGABSIBAGTACCT PHI 5' - GTCGTCGCTGIGITTGIC P112CT/US2010/040949

5' - CGTTGGAGAAEBTANETGTGA P5 5' - CAGCATGAACAATCAAAGACGA P6

5' - CAAAGTATTCAAG RN BRLAHT T0: 0083392 des used for detecting in vitro
expression HYRL specific] 5' - CGTCAACCTGACTA TACATC HYR1 specific?
5' - TCTACGGT G(SISRT@T@B#(A@'i’EFBI"WWHMAWG@W@%ATTCT TGGCTGAC EFB | p7]
5' - CATCTTCTTCAACAGCA!

T
;EIS} 'h%GpHIS]-PTErl-RBTSJ—tTEF]/hIS]hlS'G
arg4::hisG/arg4::hisG

berl ::ARG4/berl::URA3

CIN1281 ura3-irol::imm434/ura3-irol ::imm434 [17]
his: hisG::pHISI-Prpei-CHT 2-trgri/hisl : hisG
arg4.:hisG/argd::hisG

berl::ARG4/ber]::URA3

CIN1288  lura3-irol::imm434/ura3-irol::imm434 [17]
hisl:: hisG: pH]S]-PTEFI-ECEI-tTEF]/hIS] hisG
argd::hisG/arg4::hisG

ber]::ARG4/berl::URA3

Candida  fura3d (-85 + 932)::Tn903NeoR [17]
glabrata
istrain BG14

Oligonucleotides

Oligonucleotides used for making and confirming HYR/ conditional overexpression/suppression
strain

P1 5-ACTTGGCACCAGGAACAAC

P2 5-ACAGCTTTATCTCAGAAAAACTAGTAATAACAACATGAAAGTGGTATCA
P3 5-CGACAAACACAACGGCACATTCTGGTTTCAACAAACTGGAATACTTTG
P4 5-AGCAGTAACACAACCAGTACCT

PH1 5-GTCGTCGCTGTGTTTGTC

PH?2 5'-CGTTGGAGAAGGTAATTGTGA

P5 5-CAGCATGAACAATCAAAGACGA

P6 5'-CAAAGTATTCCAGTTTGTTGAAACC

Oligonucleotides used for detecting in vitro expression

HYRI1 5'-CGTCAACCTGACTGTTACATC

specificl

HYRI 5-TCTACGGTGGTATGTGGAAC

specific2

EFBla S-ATTGAACGAATTCTTGGCTGAC

EFB1b 5S-CATCTTCTTCAACAGCAGCTTG

Oligonucleotides used for for in vivo expression

EFBIF 5-CACAAACCAATACATAATG

EFB1R 5-GTAGACAGTGACATCAGC

EFBInF S'-TCAGATTTCTCTAAAGTCG

EFBInR 5-TGACATCAGCTTGAGTGG

G3PDHF 5-GTCTTCACCACCATGGAGAAGG

G3PDHR  B-TCGCTGTTGAAGTCAGAGGAGA
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A i gonucl eotides used for for in vivo expressi on EFB1F
5' - CACAAACCAATACATAATG EFB | R 5' - GTAGACAGTGACATCAGC EFB1nF
5' - TCAGATWOCIGINARET CG EFB | NnR 5' - TGACATCAGCTTGAGTGG GBCPMISE010/040949

5' - GTCTTCACCA

GBPDHR_S' - TCGCTGT TGAAGTCAGAGGAGA WO

EAHAINGAA
2011/ oosossprYQMﬁ%TERTW’ﬂWEY DOCKET NO. 50665/ 0032

A i gonucl eot i

es used for confirmng URA3-1RO1 in its original |ocus URA3

Confl 5" - TGCT(

deEySTAACPTiinRERA 3R QY B its originadoansA TTCTGCTACT GGAGT T
URA3 Confl |5-TGCTGGTTGGAATGCTTATTTG

URA3 Conf2 |5’-TGCAAATTCTGCTACTGGAGTT

Oligonucleotides used for HYR] expression construct in C. glabrata

CG-Hyrl-a [5-ATATAAAACATCTAGATGAAAGTGGTATCAAACTTTATATTC

CG-Hyrl-b B'-GGGTTGTGTTCTCGATCACATGAATAAAACAACCATG

10

15

20

25

EXAMPLE II

rHyr1p-N is a Vaccine Against Disseminated Candidiasis
Background: We have found that overexpression of HYR! by Candida albicans
mediates resistance to neutrophil killing in vitro. We sought to determine the impact
of HYRI overexpression on tissue fungal burden in vivo during infection, and to
define the potential for vaccination with rHyr1p-N to protect against disseminated
candidiasis in mice.
Methods: Mice were infected via the tail-vein with HYR/ overexpression/suppression
or wild-type C. albicans. Livers and spleens were harvested 1 day post infection and
the expression levels of HYR/ and tissue fungal burden were determined by qRT-PCR
and quantitative culturing, respectively. For vaccination, rHyr1p-N was produced in
E. coli pQE-32 expression system and purified per the manufactures’ instruction
(Qiagen). Mice were vaccinated with 20 pug of rtHyr1p-N in complete Freund’s
adjuvant (CFA), boosted in incomplete Freund’s adjuvant (IFA) at 3 weeks, and
infected with C. albcians strain SC5314 two weeks post the boost. Control mice
received adjuvant plus cell extract from E. coli transformed with empty plasmid.
Results: Overexpression of HYR! significantly increased fungal burden in both livers
and spleens compared to control strain. Suppression of HYR/ significantly reduced
fungal burden in both livers and spleens compared to control strain. The relative level
of cxpression of HYR1 was 2.5 and 0.8 in livers infected with overexpression or
suppression strain versus the control strain, respectively. The rHyrlp-N vaccine
resulted in 62.5% long-term survival of infected mice, versos 0% survival in control
mice.
Conclusions: /YR expression affects the ability of C. albicans to infect tissues in
vivo. Furthermore, vaccination with rHyr1p-N markedly protected mice from
disseminated candidiasis. The rHyrlp-N vaccine is useful to prevent disseminated

candidiasis.
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A i gonucl eoti des used for HYRl expression construct in C glabrata CG Hyrl
-a 5' - ATATAAAACATCTAGATGAAAGTGGTATCAAACTTTATATTC CG Hyrl -b

5' - GCGTTGVORIGNGEH8F CACATGAATAAAACAACCATG  EXAMPLE |1 r Heclrprshbios4@4d/acci ne
Agai nst Di sse®*d&Ndd Candi di asi s 5 Background: We have found that

over expr essi o THORNEY DREKEINNOe20063/H3 nedi at es resistance to
neutrophil killing in vitro. W sought to determ ne the inpact of HYRL
over expressi on on Refesmamees ungal burden in vivo during infection, and to
define the potential for vaccination with rHyrlp-N to protect against

di ssem nat ed candi di $iilbergBInFitier SGnNiidhacs JEMrc€umet eeathikaicihatgiéks fort he

tail-vein with. HYRl oyerexpressj.on/ suppr i r.wld-type C. albicans.
Li vers and spllagé n%s‘}{éﬁ‘ﬁ&}?%ﬁéss?ba?&éﬁi{%%@3?353%8% on and the expression
level s of KYR and2thaueainest oppﬁéégiédwﬁtﬂ@V%L@hém%ptgg&fsCR and
quantitative cuqlf;@’itjn;(;ng rg}sogég]ﬁ éé@: %.ho@’oim\éacm gatl o_n],c_ rd rlp- L\Ihmas
produced in E” E@@ ) y m and purified per e

fact " inst ' \ I [ ' ug of
manufactures 1St 5Uehl /Y, ABnkRAIER-nICR VIRIGIACE! AABR] ML WG 10
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livers infected Wth over expressi on or suppression strain versus the
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What is clained is: CLAI M 1. A vaccine conprising a polypeptide
substantially identical to a fragnment of a HYRL pol ypepti de.
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5 2. The vaccine of claim1l, wherein said HYRL pol ypeptide is
1MKVWSNFI FTI LLTLNLSAALEVWTSRI DRGG QGEHGDVKVHSGATWAI LGTTLCSFFG

61 GLEVEKGHEL12H IKBEINSPVL ALNVAL STLVRPVI NNGVI SLNSKSSTSFSNEDIPGESSEXi0/040949
121NNGEI YLDSSEAKESTAYL YAREWINNGL| VAY GNI AFGTAYQTI TNNGQ CLR
10181HQDFVPATHY ROSHHA RO pY/ HNFYLKDSKSSLI VHAVSSNQTFT
241 VHGEGNGNKL GL TLPL TGNRDHERFEYYPDTG LQLRADAL PQYFKI GKGYDSKLFRI VN
301SRGLKNAVTYDGPVPNNEI PAVCLI PCTNGPSAPESEABMSTPTTSS| ETSSYSSAATES
361SVVSESSSAVDSL TSSSL SSKSESSDVWSSTTNI ESSSTAI ETTMNSESSTDAGSSS! SQ
421SESSSTAI TSSSETSSSESMGASSTITASNISI ETDSGH VSOSESS SSTEOS|. TSSP
15481 GQSTI YVNSTVTSTI TS ﬁ%wsf’ﬁ%%ﬁ%H%%s
541TI TNCDEVS DOF BINVRRIT JOAHHAd. TTSTGEDNSTGGNESGSNHGPGNGSTEG
601 SGNGSGAGSNEGSQSGPNNGSGSGSEGGSNNGSGSDSGSNNGSGSGSNNGSGSGSTEGSE
661GGSGSNEéSQSGSGSQDGPNEGSEGGSGSNEGSNHGSNEGSGSGSGSGSNNGSGSGSQSG

721 SGSGSQSGSESGSNSGSNEGHPGA %@@m@@w
20781 DGSGSGSNQGS NPGAGSGSGSESGSKAGSHS NEGAKTDSI EG-HTE NTGAHTD

841ATVTGNSVANPVTT TSRS SE??@WE st
(AeNFaddTAYOT T TNNGO TR The

901SSSSVPTI DTNEN %@%ﬁﬁw SEC

AIY
vacci ne oft0cl ai m 1181f UI’HMVPAEUWGC\SHAH@TWKLMFMSV&Y%HNFYLKDSKSSLIVHAVSSNQT‘Q-T The
vacci ne of cl ai m B wheF&FASSacer L.FYa FEE BT DTSR ELRPREE KLEE VY s
cxpressed |1 & Canfl da SLEARL SOISH S 17 LA GO Has SELU B canal
al bi cans, Candi da 4t usekgsséantgiselasiEopheabisrsiCandidassgtabiat@siased Candi da
par ap3| I oéﬁs 481 5, GdﬁhefvwmtaTm@C@EfNKcﬂEavwmTVRmmCemeGrgaMSdS&pr@gnent

conr i< of “an v (St gl e TAGTEE O RERRT OB, ©
oG G

The vaccine of cl ajsin 4 WE@édQGS%@@b EGSI%{GSNEGSGSGSGSGSNNGSGSGSQSG

721 SGSGSQSGSESGSNSGSNEGSNPGAGNGSNEGSGQGSGNGSEAGSGQGSGPNNGSGSGHN

20 781 DGSGSGSNQGSNPGAGSGSGSESGSKAGSHSGSNEGAKTDS IEGFHTESKPGFNTGAHTD
841 ATVTGNSVANPVTTSTESDTTISVTVSITSYMIGFDGKPKPFTTVDY I PYPHSMPSNTTD
901 SSSSVPTTDTNENGSSTVTGGKSTLFGLIVSMVVIFM (SEQ ID NO.:1).
3. The vaccine of claim 1, further comprising an adjuvant.

25
4. The vaccine of claim 1, wherein said fragment of the HYR1

polypeptide is expressed in a Candida strain selected from the group consisting of

Candida albicans, Candida krusei, Candida tropicalis, Candida glabrata, and

Candida parapsilosis.
30
5. The vaccine of claim 1, wherein said fragment consists of an N-
terminal region fragment of the HYR1 polypeptide.
6. The vaccine of claim 4, wherein said fragment is
35
1 TSRIDRGGIQ GFHGDVKVHS
21 GATWAILGTT LCSFFGGLEV
41 EKGASLFIKS DNGPVLALNV
61 ALSTLVRPVI NNGVISLNSK
40 81 SSTSFSNFDT GGSSFTNNGE
101 IYLASSGLVK STAYLYAREW
121 TNNGLIVAYQ NQKAAGNIAF
141 GTAYQTITNN GQICLRHQDF
161 VPATKIKGTG CVTADEDTWI
45 181 KLGNTILSVE PTHNFYLKDS
201 KSSLIVHAVS SNQTFTVHGF
221 GNGNKLGLTL PLTGNRDHFR
241 FEYYPDTGIL QLRAAALPQY
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TSRI DRGE Q GATWAI LGIT EKGASLFI KS ALSTLVRPVI SSTSFSNEDI | YLASSGLVK
TNNGLI VAYQ GTAYQTI TNN VPATKI KGTG KLGNTI LSVE KSSLI VHAVS GNGNKLGA-TL
FEYYPDTGWOGHHEDMSYHS LCSFFGGELEV DNGPVLALNV NNGVI SLNSK GGBRSTNBIGE) 949

STAYLYAREW 1 TW  PTHNFYLKDS SNQTFTVHGF

PLTGNRDHFR &% @@W AUNSRGL 281KNAVTYDGPV PNNEI PAVCL

3011 PCTNGPSAP ESESDLNTPT 321TSSI ET (SEE@I D NC. gfggséﬁ 7. The
AVC

vacci ne of claim6, wherein s%;giid fra ?%ggga{;gﬁ L pol ypept i de.

8. The vaccine of claim?7, whgrein in Saj EBE%EE&}NTbI? fused to a
dhe

het er ol ogous | eader sequence.;s;; TSSTET ISE yacei ne of claim?7,
wherein sagd fragnent is fused to a tag or a |inker sequence.

10. The vaccine of 5cl ai meﬁvacmgﬁﬁ&lﬁﬁg??,iv%e}@ﬁsdi?gﬁ%xﬁérﬁﬁé legilﬁ?%)r@n@geptide. 11.

The vaccine of claiml1l, wherein sal ragnent tai ne
transformed cell. 12. The vaccine of claim1ll, wherein said

transforned cell i a 20 transfo d Sacchar omyc cerevisae cell.
13. A method of trg‘ati ngheo‘FaC%lP eé\(?e?q?llmnéV@e&eé%mn%f‘%i?gémﬂ]ﬁ’rgetﬁﬁeﬁé 4 said nethod
conpri si ng adhtteicddg@ns kRgderBeduanaenogeni ¢ amount of a vacci ne of any one of
clains Ito 12. 25 14. The nethod of claim 13, wherein said

candi di asi g infection is di ssem nated candi di asi s. 15. The

met hod of claim 139 whergi hcsiab df QM NivHcRlih B8 SIRE: $EBsRGD WY& or a
30i nmruni zati on, passive inmunization, or a conbination thereof.
linker sequence.

10. The vaccine of claim 6, wherein said tag is a histidine tag.
15
11.  The vaccine of claim 1, wherein said fragment is obtained from a

transformed cell.

12. The vaccine of claim 11, wherein said transformed cell is a

20 transformed Saccharomyces cerevisae cell.

13. A method of treating or preventing a candidiasis infection, said method
comprising administering an immunogenic amount of a vaccine of any one of claims
1to 12,
25
14. The method of claim 13, wherein said candidiasis infection is

disseminated candidiasis.

15.  The method of claim 13, wherein said administering comprises active

30  immunization, passive immunization, or a combination thereof.

16. A method of treating or preventing a candidiasis infection, said method
comprising administering an effective amount of an isolated polypeptide substantially
identical to a fragment of a HYR1 polypeptide.

35
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16. A nethod of treating or preventing a candidiasis infection, said nethod
conprising adm nistering an effective anount of an isol ated pol ypeptide
subst ant ivbIl2g11vdsessi cal to a fragnent of a HYRL pol ypeprcaars2@b/040949 17.
The met hod of PATENR 16, wherein said fragnent of the HYRL pol ypepti de

i s expressed AT TORMRYDPOCKETNORSWEHMBWO2 f r om t he group consisting of 5
Candi da al bi cans, Candi da krusei, Candida tropicalis, Candida glabrata, and
Candi da parapsil osi s. 18. The method of claim 16, wherein said
fragnent consists of an N-term nal region fragment of the HYRL pol ypepti de.
19. The method of claim 18, wherein said fragnent is SEQ I D NG 2.

20. The met hod of ¢Vai NnTAOmethbe bELInInS B, dvherergsmhfragniendof the HOFR Jpol ypept i de.

21. The nethod of clai.m 20, erein.in said fra nt.is fused to a
het er ol ogous P& a%riﬁdgéw@ﬁ’ééemna andigly siripp selpeiehBomahe pup FROSItng Py e n

sai d fragment dgndis@fedn®, @i Phisep AR YRpic8RICENERa glabrata, 263 The
nmet hod of claim 22, wherein said tag is a histidine tag. 24The net hod of

clai m 16, whelendidg aprs¥aiment i s obtained froma 25transformed cell

25. The net hod of claim 24, wherein said transformed cell is a transforned
Saccharonyces cerevisae cell. 30
18.  The method of claim 16, wherem said fragment consists of an N-

terminal region fragment of the HYR1 polypeptide.

10
19.  The method of claim 18, wherein said fragment is SEQ ID NO:2.
20.  The method of claim 19, wherein said fragment is a fusion
polypeptide.
15
21.  The method of claim 20, wherein in said fragment is fused to a

heterologous leader sequence.

22.  The method of claim 21, wherein said fragment is fused to a tag or a

20 linker sequence.

23.  The method of claim 22, wherein said tag is a histidine tag.

24 The method of claim 16, wherein said fragment is obtained from a

25  transformed cell.

25. The method of claim 24, wherein said transformed cell is a

transformed Saccharomyces cerevisae cell.
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