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S5FI ELD OF THE | NVENTI ON The present invention relates to a truncated form
of the secrét¥¥P*@ébartyl proteinase 2 (Sap2), as wel ACTHEMHHNHE| eic acid
nol ecul es encodi ng sane. This truncated Sap2 pol ypeptide (tSap2) is
surprisingly stable, has full imunogenicity upon intravagi nal 10

by the. Candi da fungus. THEel Lt pR SRR P BET a2 T o T

conpositions conprising tSap2 and to the use of tSap2 in the preparation of
such conpositions. 15BACKGROUND OF THE | NVENTI ON I nfections caused by

Candi da al bi cans and ot her rel ated fungal species continue to have a

sust ai®ned preval ence wor | dwi BELONGT FTHESNYEMREOIN can Fami |y Physician (2001)
63: 697- 702). The wi de spectrum of candidiasis and its recogni zed cli ni cal

i nportance has 20 stinulated interest in understanding the various fungal
and host TEBRARFSBNPENIAR Hlatestq & rupeaisshionp gbinesesrely ponrasly! pipisbases. C.

al bi cans (55p2, ARN LOGRRENM adhblbuidshbRbanli @maN trhistiiRchagtsdpsmune
system pl aK,s aja i \[r]?é%rtant rqol.e both in thfe ¢ommensalismand in controlling
the inf eCPVBIPIISHNRAPA Soatrartingly Siahls Jidnifill famyeRaenisty (e HYEvagiBdlponse
agai nst @dmmmriaaansndwml rbfmmrbm?mtég&fsegtrﬁ&dgthat h%eaﬁﬂ]gei tethe Gendicko 25 g
generat e i oQi .t ool s i andidi asis. The .np i.nvestigate
anti geni éur{ggy'gg{es&fa%%t tﬁndg%' nftﬁ’gjf) ro'gfé%eﬁéo (cﬁfﬁf?saﬂéoé‘rsrésompf' "%ﬁﬂ?gi nd 18,

r ecept or hd dae of thapRiiroihe prépasttios kbakh goopesitioss. enol ase and secretory
aspartyl proteinases (Sap) (Schaller et. al., J. of Invet. Dernatology

(2000) 114: 712-717). Together with recent advances in the mechani sns of
anti - candi dal i mmune responses, these studies have laid the groundwork 30

for figrther investigationgaci&ROUR® Selraetgdeysenef sone of the above
targets as potential therapeutic or preventive vaccines or for producing

anti bodi es for passive vaccination. It has previously been found that
expr essi tnie@ibnacamed by Cahdithelbbaps drandthet r@bte€iunghlipeaiBs cortapio Have

critically. r Lred for infectiqn. . .and that intrayagi.nal or. eyve
35i nt rangssgﬁt%&mﬁﬁvfifgfeoWOU&;W'ﬁe &d‘ﬁ‘*gﬁye%‘?rﬁaw!:lg@’w éﬁgs’%ﬂb?%%)n%%gq?éd an
el evat ed 78@gr éke ofide ppastrent dlocaraigitsiss andCis déadgnived elirtidad imparanBermaar di s,
I nfeel aRghmligidy a2 D= 271 i . otei n was
shown to ﬁguenz;irrat_%gluﬁge%%g‘i%@ Eh%v\érﬁ%/usqfﬁgﬁéﬁ%bo%ﬁé‘qg%%\%eﬁaﬁn\%tdﬁﬁt oxicity
pot ent i akhe( BRadanesis caf thpse pispesas. akd albisans 29 GB human  cogrpensaaay itemki ng i t
a poor ClhfdragtichOwitd MacrbCimnIiiRy &YaeR, phlie M IiPpérdheedid ol ank for a
Sap2 antigen that is capable of el c!tlg% efficient antibody and cel |l ul ar
mmune. r GOPORGEALST GAH i eongoling fedaiesion; SRuRTE! ARIRTIALANURRNEIAIASEIEES of  t ho
full -1 engbdt respathsé yareinSAE2 atscme irale hebh anebmyatlUMIRYe GiimBHE alrN\ENTI ON
25 generate immunological tools to fight candidiasis. The most investigated antigenic
targets inciude mannoproteins (MP), some with adhesive or receptor-like functions, heat
shock proteins, enolase and secretory aspartyl proteinases (Sap) (Schaller et. al., J. of
Invet. Dermatology (2000) 114: 712-717). Together with recent advances in the
mechanisms of anti-candidal immune responses, these studies have laid the groundwork
30 for further investigations into the selected use of some of the above targets as potential

therapeutic or preventive vaccines or for producing antibodies for passive vaccination.

it has previously been found that expression of a member of the Sap family of
C. albicans, Sap2, is critically required for infection, and that intravaginal or even
35 intranasal immunization with full-length wild type Sap2 conferred an elevated degree of



The present invention fulfils this need by the provision of a truncated
Sap2 pol ypeptide (tSap2) as defined in the clainms. The t SAP2 according to
the present invention is surprisingly stable, has a strong i mmunogenicity
upon intravagi nal adm nistration and confers full protection agai nst

i ntravaginal,-chal - ' 1S [ o eis
provi dgﬁkéﬁggl %Aéﬂﬁ)sﬁr@d% %%%i'ﬁ*g?ﬁ%%o?%é&ﬁ@mg‘g ' 'g nﬁé&f %I“% (i)é]mﬁ%rig@gﬁg)nz@’agﬁ
sequengEzg). ( Epweher, aviidntypactab 3 eqpieinceas showni to ISE@nEPnbixally aclide( bgryan

am no aci.d sequence which . is a.fragnen he ami cid .seq own in
SN LU R e S e AT i A
| engt h32zmd2dianeking #ai sbaxthbRedst 8 vaesiuence defines a pol ypeptide that
exhibits an antigenicity equivalent to the pol ypeptide consisting of the
am no acid sequence shown in SEQID NO 1. In one exanple, the disclosure
rel at esp&@icie PRLWPRIY hal®l FARPGLHTLPY SHE Rhigbhendt M h%Y!tﬂ@oﬁé‘ﬂdﬂﬁ’lgaé?ﬁ&ent _
sequences: (a) the am no acid sequence shown in SEQ ID NO'1; “(b) an am no
aci d senfihodye andvreitylal demuenceespganes tagabistal. | @asangowithaut hhavieg ahieno
acid s i : V. ' | ength of SEQ I D NO 1,
wher ei g&g&[&gﬁ%ﬂﬁ‘gﬁ%[&ﬁ@%@% éeanoc%o g’gkg?eﬁgﬁ%b%%ti de that is functionally
equi val ent to the pol ypeptide having the am no acid sequence shown in SEQ
ID NGO 1; (c) an amino acid sequence encoded by a pol ynucl eoti de sequence
hybridi zing to the conplenmentary sequence of SEQ I D NO 2 under highly
stringent conditions, wherSURINERY GNTHE IAIMENTEEOaUence is at | east 15 am no
acids in length, and wherein said am no acid sequence encodes a pol ypepti de
that is functionally equivalent to the pol ypeptide having the am no acid

sequengie POt ifVeriGh KNG nded) bR hAPINRIAE b0 %%ﬁ%%%ﬁilesm EQybéntRle

fragment of the am no acid sequence shown in SEQ I , Wherein said
am no 4epp2)segudsiinedi is the claiss. Thea®A? asterdingnto ltedgreserdriavemtiioneisn sai d

' e I ' t is f i ] i.val ent
fo tne BisRENAHER, F51E Shalo BRnBREh ity Wikh infalotii ARR-fE e, °"
wher ei corifars fpbh bygregiondgaomipriiasagipabchallehge be teCandideifdngmsquences of

(a)-(d) does not have the am no acid sequence shown in SEQ ID NO 3 or SEQ
IDNO7. In a preferred exanple, the pol ypeptide according to the

di scl opus Grdiaspblie e ﬁwpmid@ds&gugragﬁtimaﬁng SE@NY Bf Ak foilowihgrarieond
aspect, there is provided a pol ynucleotide consisting of a nucleic acid

sequengdd SEAERTES fromthe fol lowing: (a) the nucleic acid sequence shown
in SEQID NO 2; (b) a nucleic acid sequence which is conplenmentary to the

sequence of (f)athe amino acid sequence shown in SEQ ID NO:1; and

(b) an amino acid sequence which is a fragment of the amino acid sequence
shown in SEQ ID NO:1, wherein said amino acid sequence is at least 15
amino acids in length, and wherein said amino acid sequence defines a
polypeptide that exhibits an antigenicity equivalent to the polypeptide
consisting of the amino acid sequence shown in SEQ D NO:1.

in one example, the disclosure relates to a polypeptide comprising any of the following

amino acid sequences:

{a) the amino acid sequence shown in SEQ ID NO:1;



(c) a nucleic acid sequence which encodes the am no acid sequence shown in
SEQ ID NG 1; and (d) a nucleic acid sequence which is a fragnent of the
nucl eic acid sequence shown in SEQ ID NO 2, wherein said nucleic acid
sequence is at |least 45 nucleotides in length, and wherein said nucleic
aci d sequence encodes a pol ypeptide that exhibits an antigenicity

equi val ent Lo dhiRo Py %%Q&éﬁ’c?e RoitRy S sBquécet i&%nﬁg' 6?0?13&451% RO GFRethghown
in SEQ I'D NO 1. In another exanple; the 'disclosuré relates to a

pol ynucl eot aancc aeipreesiuagce showh éi SER i1 Neyuewerethsetndice dendth e S 1D

f ol | ow ng: 4N | ej 1.d.s e i EQ | 2o ( :

nucl ei ¢ aci &@é’qt@ﬁggﬁmﬁ?@h%ﬁgﬂ%o%ﬁe%éﬁ%e}:}’%mggc‘?%% geqdu%é%g%g ??aa)t?]s(c) a
nucl ei ¢ aci fursdoneiyce;uivailai t@ tieopeigpéitelearavirg el anveqoiheegismearshownSEQ | D
NG 1; (d) a.gg I@Hﬁ gqid sequence having a sequence identity of at |east
80% with t h& éd @Ishown i n SEQ ID NO 2 over the entire length of SEQ ID
NG 2, wherein said nucleic acid sequence encodes a pol ypeptide that is
functi ogel | ¥nemmihyadnbedGeridacenidep et b diranidetdée eqaghd® h?@ﬂicﬂziﬁ%quence
shown in SEQ I D NQ 1; %f) a nucleic qﬁig s&ﬂfence hybri di zing to the
sequence of Nepyoruplgaeniaryseguance Hgelnt! IPINET4 Hader, NigRlysSingeshranditikt%i c

aci d sequengRetein ahid §AHo 4Rid Ueh RRcL0BSat RabEAG dmindNEeiMbI e 9bmythakg
nucl ei ¢ aci d sequence encodes a polypeptide that is functionally equival ent
to the pol ypbptdinisaisbasiing iagly sequanseagnorgdescd dobpgatidr dhathiswiwnriorshy | D
NO 1; (f) a ' [ [ i.S.:a.fr ic acid
sequence shgierEhEIRp bR B8 hatbie oiifl sbREIent? shfin T MG B2

| east 45 nubiCedtides in length, and wherein said nucleic acid sequence
encodes a pol ypeptide that is functionally equivalent to the pol ypeptide

havi n e amno acid sequence shown in SEQ 1D NQ 1.  wherein the

ol ynuc Dot Pl ecfloreHiee I ireBeh siltiaree S RES R 8 >heed |
NO 8. In a prsEeripadosexamgtsin shidearpipbatitcsenichoe issatdedsl i 18gninc tlakis in

di scl osure has the nucleic acid sequence shown in SEQID NO 2. In a third
aspect, the present invention relates to a vector. conprising the

pol ynucl eoti de according to the invention. In a fourth aspect, the present
invention relates to a host cell conprising said vector. In a fifth aspect,
the present invention relates to a conposition conprising at |east one of

t he pol ypeptides according to the invention and/or at |east one of the

pol ynucl eoti des according to the invention. In a preferred exanple, this
conposition is a vaccine conposition. Further, the conmposition according to
the di sclosure may conprise one or nore additional conponents selected from
exci pients, diluents, adjuvants, virosones, or the like. In yet another
exanpl e, the present disclosure relates to the use of the pol ypeptide
according to the invention as an i nmunogen and/or antigen. In a sixth
aspect, the pol ypeptide according to the invention is used in a vaccine
conposition. Mrreover, the present disclosure relates to the use of at

| east one of the pol ypeptides and/or at |east one of the pol ynucl eoti des
according to the disclosure for preparing a pharmaceutical conposition for
the treatnment or prevention of a Candida infection. Preferably, the Candida
infection is an infection with Candida al b/cans. In a seventh aspect, the
present invention relates to the use of at |east one of the pol ypeptides
and/ or at |east one of the polynucl eotides according to the invention for
manuf acturi ng a pharnmaceutical conposition for the treatnment or prevention
of Candida infection. The uses according to the disclosure may involve the
use of one or nore additional conponents sel ected from excipients,

di luents, adjuvants, delivery vehicles, or the like. In a preferred
exanple, the delivery vehicle is a virosone. If a virosonme is used as a
delivery vehicle, the polypeptide and/ or pol ynucl eotide according to the

di scl osure may be linked to the surface of the virosone. Alternatively or
additionally, the polypeptide and/or polynucl eotide may be contained in the
| umen of the virosome. A further alternative is the use of the polypeptide
and/ or pol ynucl eoti de according to the disclosure together wwth a virosone,
wherein the virosone is used as a separate conponent.
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In a preferred exanple, the Candida infection is nucosal and/or systemc

I n anot her preferred exanple, the Candida infection is nucosal and the

di sease caused by said infection is selected from vul vovagi nal or

esophageal candidiasis. In an eighth aspect, the present invention rel ates
to a kit conprising at | east one of the polypeptides and/or at |east one of
t he pol ynuc j - di . 4N Q0. e, the
't s Tor PRdH FH PRERIT SN AR IENRE cnaRs R PoRpeBIIF IR, o
Candi da i nf eottiorally eaivaiand tal theapdlypemice hefving theramimheacid sequsweedhaynt o t he
di scl osure nQ§35qétq$H_conprise a reagent for detecting conplexes including
t he ponpepWi : ﬁ% erably, the detection is effected by an assay sel ected
fromthe group consisting of inmunohistochem cal assays, ELISA, R A,

Vst er whbleirt trenpdlysesideFodGHrismgl arsi of tharanminacf $aqmreeseent @)ddsdgeamt a
|'i ght 1 SSj in . BRI EF DESCRI P DRA ' >, 1
demonsbiv C651 FREREaoR: SRAPSRTLrEETt N8 (S0 o Gpa (8ol | SCHch

nore stable than the enzymatically active wild type Sap2. 3pg (for
SOS-PAGE) or 0,3 pg (for Western Blot) of reconmbinantly expressed Sap2 and
t Sap2 ed erefergBa@mnle: thegoheerie pebaring tedhe siscsure has (the amipe 61924 or
48 hou I I erature or at 37C. After incubation, both

pr epar g?%uoeﬁgbm%g§gvngﬁa%{ﬁe§gt%' SDS- PAGE and stai ned with Coonassie Bl ue.

Fi g. 1A: SOS- PAGE of tSap2 stained with Coonassie Blue at roomtenperature

(left), and_ 37 Lght). Fi.g. 1B:. - PA f S i t SSi e
Bl ue a{n ?o%?ﬁ%gn%éé%?’u%ée " lx%f;ﬂ?\/z%&:&?o@;y ?‘PSF?‘?‘%D.?COE%’S{'@@)%S ugr@ﬁcogﬁgt of
t SAP2 wéduenpelspdotatafroranhé fdlapihg: Fi gure 2 denpnstrates that the truncated
Sap2 (tSap2) induces higher antibody |evels than the enzymatically active
wildtype S Sap2) in,vaginal fluids i zed rats. The increase in
ant i body pr g%t?ﬂa’% paﬁe?csac%§ a4° Fr%%%"!’y" ?ger ||I‘jg;&!ér‘%’he mai n i nmunogl obul i n
involved in the nucosal inmmnity. The antibody | evels were neasured in
pool s of vagirahudiéiviadiel denoansaivaichisroomprehantardy withaséqueacSapla)pr epar at i on
and rats imuni zed wth truncated, reconbinant Sap2 (tSap2) by ELISA. The
presence of ,anti body in_.the vaginal fluids i,s expressed in ter of .

absor bance, (‘ﬁ/rﬁ OHCIs aGid SFAYEN ‘9’%67@ FI° eﬁ@a@@@pa ?W@%W%W?QZO
Figure 3 showsgghab Nbg: eAguni zation of rats with the truncated protein
(tSap2) resolves the vaginal infection by C. albicans faster than the
treatment with the wild type protein (Sap in an ani mal chal | enge nodel.
Two groups &) &inpslelt 8Rl) EWRRFR WHIGH i%é %%@e%?feﬁ]erm?‘fe%f)'%fe uence

i ntravagi nal roig 1N5ee) i MRS:22wHMREkK! shid MueleRhsid QRRICBEOUP ot 964 \wed 100
pg/ dose of wild type Sap2 whereas the second group received 50 pg/dose of
truncat ed Sapycledtidegxie lapgth, ahdewhengin saish nieiRGnAYIdt SSWERPE aNgPdehér e
chal l enged wt LN t [l se, of the. ¢ t righn =40 .The
cl earance of t é‘?ee\l?ﬁg% ?r(%gl Igng ?%mgn 1%”@4@“%&?( e%'tqgga%g? s{%\/\égée\?a Bgé)nedg by
counti ng t he Goraidingahthecahionacidosarjuegcashown (rCBBR IDhNEOhe vagi na for 21
days after the challenge. In particular, the yeast cells were counted by
culturing 1 pl sanples of vaginal fluid on Sabouraud agar containing

chl or amphrsthepkxadple? 8@ fietlod@ehelatss tol5 polygutieotds bompritihgta hilrdeic acid

vi rosone-based formul ations containing the truncated Sap2 protein induce
hi gher 38%‘?“%&%@@*%@%“?3‘3&0“@%% s than the truncated protein alone in the
vagi na of imruni zed rats. The anti body | evels were eval uated by ELI SA
per f or ngg) omdRGISIcHcidvadjueate Eholsit SEQMDROR;treated with different
preparations. The presence of antibody in the vaginal fluids is expressed
in 20terns of absorbance, which was read at X=405 nm Fi gur 55 denonstrat es
t hat thébir@M%@aﬁfi@@epwq%wwahﬂ%cwsa'sw@vé%%/@eoaeﬁg@ﬁ&a rate of

i nfection clearance if conpared with the truncated protein alone, in the
vagi na qfy i Bf Red&E bRt SoqubiBe GIHRH @RGRIcE3hE aWRSo BBASIEGREnsY sHBWH IOBERY t he
25 status of vaginal infection in immnized and chall enged rats over tine.
Col ony formlAdN@its (CFU) were counted 1, 2, 7, 13, 21 and 28 days after
t he chal | enge. Figure 6 shows that the truncated protein associated to
the virosones endows a higher 30rate of infection clearance than the
protein alone. The addition of the nucosal adjuvant HLT (heat labile toxin
fromE. to the virosone-based formnul ati on does not confer any advantage in
terms of protection. The course of the vaginal infection was nonitored for
28 days. 5



WO 2009/ 0369971' CT/ EP2008/ 007920 Figure 7 shows the effect of intravagi nal
adm ni stration of nonocl onal antibodies (mAbs) directed agai nst t Sap2
(NL2/ 2A8 and NL2/9b9). An isotype-matched, irrel evant anti body

(anti-enol ase mAb; NL2/7C9) as well as the C. al bicans strain SA40 served
as a control. The specificity of each mAb was checked by 5 Western

bl ot ti ngy) 2ndRldic BERSURIA SRS of deiidneal idBhaY SrmacRASEBYAMANAC N 2

single rdtravagi nal admnistratio before thall enge. Both anti t Sap2
mAbs ( NL212g8juende Kio@nh %S)EC‘ctshNéﬁ @defpﬁh@t%ﬁim emothook S, IDHYOI % dﬁ@l’fﬂ@ a

very rapid ¢ ra f

controls, n%f?’rg C%fca?(g Sé%g %néﬁéodn y %Bmgﬁgﬁ%%%g{agzﬁ ﬁ%%g‘?ﬁ%ﬁ écgjn I - enoI ase
mAb. 10 Untiethetphﬁjpepmh hams tHeesmhied, acichse@fdnee tsholvn amBECSAPROMbs was
substantial ly corrpar able to that obtained with fluconazole, a popul ar

DESCRI PIICN GHOBIEATSERA R BT PN 5rGe e P o) AR HoRly syl ™ =

resi dues dea&ﬁdzm hetiptin 58 Meidief fid @équén@@e@raditagsttassmadrwdas:mept ed
one or three letter code referenced in text books well &Dggﬁ%ﬁt hose of

skill in th@nam anghwhersn spidyRiyclein; asith SRALENSGE SDFAISER PO thatd® co

New Yor k, LM! QQQJI\%*E@% ) @B%Q&td@@&ws@cmg%ﬁﬁ%|ﬁ6qac@0seqd\éﬁ¥,‘é York,
1993. As used erein, terns "péptide” and "pol ypepti de" are used
synonymous| ghewin ﬁE@H@lNObFoadest sense to refer to a nolecule of two or
nore am no acid residues, or amno acid anal ogs. The 25 am no acid residues
may be |4 nk . i Hp(_ﬁﬂs -al yi-QY. d

ester, @hegd’]e#}cl@(p%%gg erge‘"lmrﬁ%tlﬁeé '? Fa?ﬁépgenéfntgga%?‘y Qe‘2m§% gg?

resi due" rekeowntio SEQhIDla{'ﬁ@lQalw?mrd%’losaidnnmielpaamdrS@rylﬁt\h@tm ctalepsio4aci ds,

orme "t Sap oot Iarg foatiulnerif -9 Siohr ol Rkhee, Bgassa S0The

i nt er changepblygepitit trdns duidibnalbt equilaiem of théeolypbptidey pevibaiBe mrmhei n, in
mhlch the N-termnal 76 anln%%%ﬁ 8%v52ve been del eted. The terns "Sap2",

" Sap2 pol ypéﬁ‘fjﬁ?SP%'PQﬁ@?qwn n dPt (wt) Sap2" and "wild type Sap2

pol ypepti de/ protein" are used interchangeably and refer to full-Ilength,
native Sap2 such as shown in SEQID NO 3. WIld type Sap2 consists WO
20091036997PCT/ EP2008/ 007920 of 398 ami no .acids, of which the first 56
am no acids (1-56) code for a prepro sequence, and the renaining am no
acids (57-398) code for the mature form of Sap2. The "sequence identities"”
of related pol ypeptides and pol ynucl eoti des can be determined 5 by neans
of known procedures. As a rule, special conmputer prograns with al gorithns
t aki ng account of the special requirenents are used. For the purposes of
the present invention, the conputer programused for the determ nation of
the identity between two sequences is BLASTP (for conparison of am no acid
sequences) and BLASTN (for conparison of nucl eotide sequences), as
described e.g. by Altschul S et al., Nucl Acid 10 Res 25: 3389-3402 (1997).
The BLAST prograns can be obtained fromthe National Centre for

Bi ot echnol ogy Information (NCBI) and from other sources (e.g. BLAST
Handbook, Altschul S et al., NCB NLM NI H Bet hesda MD 20894; Altschul S et
al., J. M. 215: 403-410 (1990)). For the purposes of the present
i nvention, the BLASTN and BLASTP algorithmw th the foll ow ng default
settings is used: 15
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BLASTN Scoring Paraneters: Match/M smatch Scores 1, -2 Gap costs:

Exi stence: 5, Extension: 2 Filters and Masking: Low conplexity regions
sel ect ed 20Speci es-specific repeats for: selected (human) Mask for | ookup
table only selected Mask | ower case |etters not sel ected BLASTP 25 Scoring
Paranmeters: Matrix: BLOSUW2 Gap costs: Existence: 11, Extension: 1

Conposi ti oNngherf el SIRliceoti RS ot %Bv@@ﬁ@@e&&éﬁdeséHo%\ il SEQND RO

Maski ng: None sel ected. 30 Program Advanced Options -G Cost to open gap
[Integer] oefSERIDNGS or nucleotides 11 proteins -E Cost to extend gap
[I nteger] 35default = 2 nucleotides 1 proteins -q Penalty for nucl eotide
m smatch [Integer] default = -3 -r reward for nucleotide nmatch [I|nteger]
def aul Iin & plefé@ed exampds tthe glolgucRetili¢ according to the disclosure has the nucleic

acid sequence shown in SEQ [D NO:2.

in a third aspect, the present invention relates to a vector comprising the polynucieotide
according to the invention. In a fourth aspect, the present invention relates to a host cell

comprising said vector.

In a fifth aspect, the present invention relates to a composition comprising at least one of
the polypeptides according to the invention and/or at least one of the polynuciectides
according to the invention. In a preferred example, this composition is a vaccine
composition. Further, the composition according to the disclosure may comprise one or
more additional components selected from excipients, diluents, adjuvants, virosomes, or
the like.

in yet another lexar.npte, the present disclosure relates to the use of the polypeptide
according to the invention as an immunogen and/or antigen. In a sixth aspect, the
polypeptide according to the invention is used in a vaccine composition. Moreover, the
present disclosure relates to the use of at least one of the polypeptides and/or at least
one of the polynucleotides according to the disclosure for preparing a pharmaceutical
composition for the treatment or prevention of a Candida infection. Preferably, the

Candida infection is an infection with Candida albicans.

In a seventh aspect, the present invention relates to the use of at least one of the
polypeptides and/or at least one of the polynucleotides according to the invention for
manufacturing a pharmaceutical composition for the treatment or prevention of Candida

infection.



default = 10 -Wwordsi ze [Integer] default = 11 nucleotides 3 proteins WO
2009/ 036997PCT/ EP2008/ 007920 -y Dropoff (X) for BLAST extensions in bits
(default if zero) default = 20 for BLASTN 7 for other prograns -X X dropoff
val ue for gapped ali gnrrent (in bits) default = 15 for al prograns
except I 0 I < i ue for
gapp edTlIz]i |u§§%r§§tgm E‘?’V@*s‘ﬁdaﬁ?&’fs g %‘K’ﬂsﬁ?@% t%%aj%t éta? ﬁ%r%grﬂg%ggﬁ%w@e uence
conparccsnppnetrﬁm seienhehe?mt@am%rﬂecﬂjbleotss aiBE@ntsDdRiGeEry vahidied, or e‘mbkﬁ ively)
are usgd as ,the se uenc rel at ed se% S _conpar.ed

Aect Tiairerres SatER e Aty Reficls 78 FaSaEe LS i hsSHE R GRdann

honol ogativesy Véreclt Ser2p@gh emﬂ@tarmeoramwwiéwudbcadcbmmm@me discloshle i@ty No
acid sequence of sai f|r t palyp eptl%ﬁ i S .conpare ‘ o aci.d
sequenk® igked frothesy B@pi"f‘?ﬁé’”‘ﬁ’ao efnRtiegly QR C’I‘a 'bv‘é"ﬁ RHEPEANERr e

| engt hy @ /oSEQYhRRElide n%@‘ﬂearcbbft’azﬁe@ HeRd MuRent e i eitbbdie O A8 further

pol ynucl eotide wi th unknown honol ogy to the tSap2 pol ynucl eoti de according
to t heall@nativeris ithmyse pthewrslwieptide pad/os golynueeoidesasaerding &2 theotiselasyreot i de

i's conp ver the
entire | %ﬁ%{hﬂgéﬁﬁgﬁ% k@eg&h g?e;ﬁgggﬁﬁ%ﬁ?ggwss r‘%@éﬁ?"@@ ﬁl ?tloons for
hybri di zation are disclosed in Ausubel et at (Eds.), Current Protocols in
Mol ecul ar Bi ol ogy, John Wley & Sons (2000). Exenplary 20hi ghly stringent

hybridi zati on conditions include washes with 0.1 x SSC/ 0, 1% SDS for 15 min
at 68C.
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A pol ypeptide is considered "functionally equivalent” to the pol ypeptide
havi ng the am no acid sequence shown in SEQID NO1 if it has essentially
the sane characteristics as 25 the tSap2 pol ypepti de of SEQ I D NO 1.
"Essentially the sanme characteristics"” neans that at |east one of the
properl gsy rg&@'fedc% 8@l 89RMidh AnfeSiy? ls‘( HEBsAS akd)ol IPSENR 18t ARty OF
an i ncrease antlrg@e'nl ci'ty compared to wld type Sap2) is also displayed by

t he f uprefergdapxam uth?apéﬁd’dﬁdﬂﬁesm |f~°dé1”‘UC‘Pﬁ@| anGihe idiseage ¢avseHAW paPt i de

can be r different tine periods
and th@%%‘?@?r?? %gtetw"ed”w‘“%?%gﬁ){% gﬁ%\ﬂ@é{éﬁ@é&%&n@e‘;g e Blue (cf. Exanple 1,

Fig.1). The stability is "inproved” conpared to the stability of the vmld

type Sapg,| r%;‘irhﬁsﬁ Ct‘iwlreopli}%%r%( :r%wczé!r‘?"r& sﬁﬁ'a}’lﬂﬁ%h%‘?sm 3t B2 1d5leGi bl e for

a longer ti resen arger anolnts ter t he sane
tine pmiymtnﬁd:mandme afvidagt togzeeaf Shm)olymhee@tiﬂeﬁg@qwcﬂ!mg/ tcoﬁhet myemﬂnyp&ptal de
can be r - tJ: (of

i muni %% %ﬁ’rgo? ﬁqgiebyh %géﬂcﬁg "gg'?rgsd'%l%i'%%i ef%;kt{ érp}?% F‘ 'i‘/asfeﬁ%f"%tﬁﬁi da

i nf ectCemdrc(ia;fnfeﬁmanq)Eéimvdaimafsb?anﬁ'hée@mm.i Jémai kit ageoiding tmmem}ecéwsuc&)mar ed to

ol y pe FEbdrirte Brenoti i 1Y ooRExdq nblpn I bRk, PRULHENCEE )
FIS g g)det?mnzeemcmasgmmwmmm Jrieep icnasistingudimemihelstaefiareicalf f t he
t Sap ?&;#@%’Ltbﬂe MB&eﬁPpt%?ékgé}fzé@/ %Nc@éﬁﬁ%% %ﬁ%)‘r‘fuﬁ@ﬂ ?%#Qn?é:'a%%yo

equi val'ent "'si ze drge and arit ion, suita

t ags (suth lighttehesgirSntragioanssy. be added to either end of the tSap2

pol ypeptide in order 5to facilitate their incorporation into delivery
vehicl es and/or their fusion to target antigens and/or to facilitate their
purification and/or detection. The term "epitope" as used herein, refers to

those parts of a nol e and/ or B cell
receptors. The term?"” H%J[ﬁggcglé‘é@‘?m%ﬁq?‘gx‘i‘g“@ scribe a nol ecul e that
binds to a T cell receptor or antibody and whose i nmunogenicity can be
enhanced or potentiated by the adjuvants disclosed herein, The

term
" adj uvhigere { efd@monsaa@ssm%ttﬁnﬁem@twef the ofncaiesk Sagat (tgaret 'ﬁa&nun:%
capable of enhagel r t ent uReef i The
term "adj uvant sys't&g!rjr% tr%@ ?{s% Eg%ec?q edrae n ?(\Sg edr%ljg{t@et %gbg'o%g?ngﬁ g%@of
various i munéd2AGEhor &tdnyg PeooVastsn BlohofascombirtzBidp 2xpodsspdpiapteand t he

present inventjLo wth a van L to crease, the,i mmune
stinulatory ef$8€% V\{eﬁ%{ncgg%%ddgﬁig dliiqreﬂlgngglpg Erﬂ%@dﬁ %’?4 M 2%sed by
itself, as welHours, tdiier @torrr@cbrnaterﬁnermm@ or sdii Bamwdelrlmawatmymstmm such
as virosonmes, which may further ncrgsg /&8% rﬁu&at ory .e fect of
t he preparations were subjected to an tame with Coomassie
Fig.1A: SDS-PAGE of tSap2 stained with Coomassie Blue at room
temperature (left) and 37 °C (right). Fig.1B: SDS-PAGE of Sap2 stained with
Coomassie Blue at room temperature (left) and 37 °C (right). Fig 1C: Westemn

Blot of tSAP2 with polyclonal anti-Sap2.

Figure 2 demonstrates that the truncated Sap2 (tSap2) induces higher antibody levels
than the enzymatica}iy. active wild type Sap2 (Sap2) in vaginal fluids of
immunized rats. The increase in antibody production is observed mostly for
IgA, the main immunoglobuiin involved in the mucosal immunity. The
antibody levels were measured in pools of vaginal fluids from rats immunized
with wild type Sap2 preparation and rats immunized with truncated,
recombinant Sap2 (tSap2) by ELISA. The presence of antibody in the vaginal

fluids is expressed in terms of absorbance, which was read at A=405 nm.



20 corrposi tions. By "adm nistration"” or "adm nistering” is nmeant providing
one or | ypeptides or protein-containing s of the

i nvention §J§) 3‘%8’%{?870 a pro-drug, a drug- netabolite, Po%&%?@!gézdgﬁﬁe to an

i ndi vidual in need thereof. A vaccine is an antigenic 25 preparation used
to establish immunity to a di sease. A vaccine preparation usually contains
an antig S n a I I r
weakeneds S papbuisg el lnd) IBrEnRe AP L I e ARGk (ST oy
and is used to weoiFexthe mmitﬂyefa@albmﬁ dﬂwnaf@wwﬂﬁh@mﬁ@ﬁﬂi vihgh®i sns
cause. Vaccine w{oggfgggﬁa&n%s@@@cn%n%ﬁﬁéuaanaa;&;gatm CTRb di'&fp'svtﬁchv@y

reconbi nant DNA I nes can rophyl actic (e. to
preveft or amel temaﬁ@za(q@r@gecb@sswgife *H'"Tltﬁtzﬂﬁé“"l"ﬁfaé’é@‘i‘%ﬁo‘ﬂ9”Hﬁ?/“’lﬁ'&?uraI or

‘Wi [ d" pat hogen&,wégklyhh@ﬁé%euﬁé @rouﬁﬂeceﬁlfeﬁammo@m%dt s.stdagt(.a unt of a
pharmaceutical preparation that al one, t et her W”%Egrthf @9@565’
/ d8/0

stinul ates the WBYPRLEHeERIHEHERUP rgge:vq% 6@63%@? 20 As
used herein thew&@(éﬂer\mdi@ﬁqmunh@f@fén faes \aememtwngeqbwomamgmmmma invitro

procedure that is O ed, of i.d d e vV V, pe
protei n. The |IB?S(?S?3;5)QE efPaps E‘Eﬂ‘ § (?’%f rﬁ\% eaﬁcﬂeogﬁﬁ Lfoh @‘%’lcg@nﬁ e.g. eggs,
pl antig, ani mal sthectedatedciztd wae ®valbatet dryi @uning iirse@)aibncafm cderyedrming
synthetically ( t r a ituted
viral envel ope \ﬁﬂ?’%ﬁag %Q Jééﬁ]h\%/%rdgfg %{)#% ég?e\?g% Egt?a\(iez}?@ vilnr%srﬁecg%gﬁgé

| acks the i nf ecydastiselrusiee cawded dyapdturing TQ@héﬁm@ieﬁa‘?erﬂ%a‘ dipidt pr sour ce
virus, e g. an SoinaRYkSnldRhliRICHISARRRLICH RIS HERARS Vi T osome (1RIV).

Thus, a virosonme Is a speclal type of lipid vesicle conprising, inits
lipid menbrane, at | east one viral envel ope protein. As used herein, the

ter mjvi F@lureemvmmethﬁtr Pk Sjidsorhebassy foﬁn@mwnprdah@mmgemqdmdated@aabg an
oNn I's

I d f t
el Pty o o nse ) mfceS2 A e RIS D e BB Bt o
Viral envel ope pibos ialtnavax_mmadsfnmnﬁzamms oTheassitibodyrlaveld wee@malpated &y ns”, when
e ey 2ho! s B e bfhoBls of VAURBP 1l HhiORAITSa Wi (e cel |

menbr anes. The belope protein conbi nan roteins, provided
t hat the bioc hemepa‘athnsop@emre@n@e of petigedyireiha VQDID@WWC{SS'S ESPFBngﬂéaI

attaghment to af ,rg?ﬁ %,CIW%M%L%;% roteins account for the
e’'virosome use

Vi rosonal functlona |ty in the present invention may
al so be a chineric virosone, neaning that it contains viral envel ope

pr ot ei ns pfH B abjerh&GRFhteh Wt Hd tfrﬁ'rcﬁféﬁ dfétélH%oﬁﬁd & Vi®sorhds 6Rile aighep Vi r al
systens, virosones are safe, since the infectious nqpl eocapsi d OL the virus

has been renpvefte Qfd“fPBfr%'/‘p“éE‘ﬁﬁ't?éé eﬂ‘ﬂé’afﬁde"%'@r?f‘e {THOGARA IRy BN ESe r uncat ed
Sap2 pol ypept |( deﬁguﬁt SHa¥édted AT TRE RBaanye m;z]e wae ﬁ@bb@Wb@mmm tagi d

sequ ces 25(a e _.am no,acl uence .shown E an an no
aci d equence h t9“'ﬁg‘Jt "asgérlfué'?{g‘é‘oi”dg'n{"i‘q’w%%d 3?d gls%tng%%) JERi ?\1]?? t%e) ani no

aci d sequence stiolny iomﬁ&@ntd:((]ﬁ@!)lwem/munteldé ént.itBe21 amp2thdayk aBEQh¢ D NO 1,

wherein said arq2I %‘%l d sequence encodes a polypeptide that is functi onal |y
equi valent to t ypepti de having the am no aci d sequence shown

Figure 8 shows that the truncated protein associated to the virosomes endows a higher
30 rate of infection clearance than the protein alone. The addition of the mucosal
adjuvant HLT (heat labile toxin from E. cofi) to the virosome-based formulation
does not confer any advantage in terms of protection. The course of the
vaginal infection was monitored for 28 days.



30in SEQ ID NO 1; (c) an am no acid sequence encoded by a pol ynucl eoti de
sequence h br|d|2|n to the conplementary sequence of 2 under

hi ghly stri r?g%??f”%’éﬂdl tions, wherein said anm no acid ggﬁ%ﬂﬁz@é}l\gg at | east
15 amno acids in length, and WO 2009/ 036997PCT/ EP2008/ 007920 wherein-said
ani no acFigusdqughose thaceiftes o ipAvpgiopt adwinigyation of menecikoranntipodigsi val ent
to the polypept g Bl %ﬁhs@f@db?r aezéw%gg&n b&N AWsdifheThicfidd, NO 1; (d)

an amno acid s quezce he a@m no acid seqguence shown
5in SEQID NO ilfe'eMﬁ@rBé\T'deé’aﬁaﬂﬂﬁmlﬁ%? %lé\PdNG%f'q’G@n%%W% agithe Eafbiopss ani no

aci ds in | engt hsppflo i@ ES| &Y M@orﬁml ﬁ@ne%béifuét?%ﬂ@é&ﬂnﬁ@G@geﬁedﬁe@%ypept' de
that is functionally eqw valent to pol ypept i m no acid

sequehce shown Y¥gsieEPiptingyang.al mAbs wewglaﬁ @H@%Bﬁ%’ég‘m‘?&a‘fﬁﬁ%n si ng
any of the ani np 2GirdleSRANRIGHAE ahinisthatidrd 30 dGie vekaehallvaye. tHweh aniino aci d

sequence shown | I or NO 7. In.,a preferred. emhodi nent,

t he pol ypepti de' S&BSH%%SEE&?@% A ‘%Egg%% GResd p{%%cttgrﬁf%@{sagy H‘dg‘é’a%ence
SPO\(/\g)i n SEQ | Da N@nl ragld kleafance herfupgadfoells ddmetheoeigrentempdrbe tpahg pept i de

o] conpri se n,.a e of at
Ceast 8. 00, o Mashsl. 35k SeBRELTHE ol I MEIRAERENAY O B |
SEQ ® NO 1. Al téodqmrtlee! emrrchi@nart@tm;ltwgmqt dbentEapd awAba gvasfsupsiantially) an

am no acid sequ 95, 96,
o7, 95, or 9% oy TR & thaf SBSGNAR BRIl aborler aBhad o o )07l
preferred embodwitbpepstatine wel- ‘ﬁﬂ?‘“@cﬁ‘ﬂ? q’éla‘ﬁ’é-nce of (c) and (d) has a nini mum
| engt h of 20, 25, 30, 35, 40, 45, 50, 100, 150, 200, 250, or 300 am no

aci ds. Pol vnucl eoti des 25 The present invention further provides a

pol ynucl eoti de coding for the truncated Sap2 pol ypeptide (tSap2) conprising
a nugkei c aci d sequenpeETAREPMESCRIPTION DE T INMENTEON (a) the nucl eic acid
sequence shown in SEQ I D NO 2;

Defintions

Amino acids and amino acid residues described herein may be referred to according to

20 the accepted one or three letter code referenced in text books well known to those of
skill in the art, such as Stryer, Biochemistry, 4™ Ed., Freeman and Co., New York, 1995
and Creighton, Proteins, 2" Ed. Freeman and Co., New York, 1993. As used herein, the
terms “peptide” and “polypeptide” are used synonymously and in their broadest sense to
refer to a molecule of two or more amino acid residues, or amino acid analogs. The

25 amino acid residues may be linked by peptide bonds, or alternatively by other bonds,
e.g. ester, ether etc. As used herein, the term “amino acid” or “amino acid residue”
refers to both natural and/or unnatural or synthetic amino acids, including boththe D or L
enantiomeric forms, and amino acid analogs.

30 The terms “tSap2”, “tSap2 polypeptide”, and “tSap2 protein” are used interchangeably
and mean a truncated form of the wild type Sap2 protein, in which the N-terminai 76
amino acids have been deleted. The terms “Sap2’, “Sap2 polypeptide/protein”, “wild
type (wt) Sap2” and “wild type Sap?2 polypeptide/protein” are used interchangeably and
refer to full-length, native Sap2 such as shown in SEQ 1D NO:3. Wild type Sap2 consists



(b) a nucleic acid sequence which is conplenentary to the sequence of (a);
30(c) a nuglel oy aC| d sequence which encodes the amn i nce shown
in SEQ | D REAY R/ 2009/ 036997PCT/ EP2008/ 007920 ( d) q’ﬁﬁ‘ﬁ’g “%F?“gﬁgc d
sequence having a sequence identity of at |east 80% w th the sequence shown
in SEQ | & F@amimyvadids, bewstH ihedirdt 66 girinacdcidSEQSBPcdd@ iar, a pleprossequeraied nucl ei ¢

d d i val h
ool ypept PERATTAIG Y ARASRCHS (oo ceiane eIl Rt DG T 5 e)

nucl ei c acid sequence hybridizing to the sequence of (b) under highly
stringe C. e ' st 45
nucl egtlmr es%?%jﬁtn Q%Hm}% @?gﬁg gbﬂpgﬂél nuc r@c%@ﬁﬂé@?&ﬁﬁ%ﬁg@@lhgﬁdes a
pol ypept bylmeahsaof kngwfr wesetoral Ay aoyis wﬁcehpomeuteh@rogewp@ma guitBhsi st i ng
of the ajlig Bl SPHYBEEITBAIRcRsTHR L) N ine 1fidsed ol ibeenaCl d

sequence I's a fragnment nucl ej e shown in SEQ ID
NO. 2, wmevemﬁn SBP GONBEPEPIEIERY wﬁegéefdéﬂ@eterfgmateow ddlg *dgst'%aeﬁwes?.%%s in

! engt h, t@é&ﬂeﬁé@relmmed anﬁ{aﬁs@ﬁbﬂ aﬁwﬁﬁ?@cfdi@%ﬁ@l&x@éﬁsarﬂ BOAYDeRfor de t hat
i s functiona equi val ent to 0 i de
sequencec‘%'l‘f?i\f\%ﬁ q OF% ﬁﬁ?”fncefgv% %Pﬁjpfiﬁ’eg B ﬁ?g@f' gc])?tl agmhﬁgle%’%ot have

the s@qureses: SCKBBNB%B (BE@) | DhIGLASOrpr&ir@nk Iafxl@e&:sbtalmecafrqnn aéhe Natighal

enbodi nent .. t he eo o, v S nucl ei c
aci d seq@%’?ﬂ:efqgh%\ﬁjﬁw%o J O%%R%%Zm‘g%ﬁ%lh ? t(ﬁh& Eﬂfré 41%\ %%%Td. nents,
t he pol yrRamdbeok,i Alscwdfet @eNCB Nubl léif'tBabeiﬂiasMaLﬁﬂﬁ@e Mﬁvﬁﬂﬁgﬁ &t dleglence
|dent|ty 9 eic acid
sequence gLO\?\%] %quég g?rglg))N%o %ﬂljug&se?éﬁ tggr%ééggtr'g‘%ﬁ?){?’@“ﬁi%?gﬂ%gﬁé
consi st i RGADTP Q'Eaﬂﬁhfﬁ@“héﬁﬁﬁ?@"e%dﬁé‘#‘ ellingd énes8dhavi ng  a sequence identity
of atgleast 85, 90, 95, 96, 25 97, 98, or 99%w th the nucleic acid
sequence_shown in SEQID NO 1. In a preferred enbodi nent, the nucleic acid
sequenceBMSY"é) and (f) has a minimumIlength of 60, 75, 90, 105, 120, 135,
150, 300gcpg PaffbieréRatcaMiDfiicisedrentij des. 301 n a further aspect, the
present Gay etdts: @xistedkat® Extensian:\Bect or conpri si ng t he pol ynucl eoti de
accor di ngittée aht Maskivgniowaomplaiemgens s¢lbdepr esent invention relates to a
host 2@ el Spexrgmpesifingepsais forvetgoted, (human)

Mask for lookup table only selected

Mask lower case letters not selected

BLASTP

25  Scoring Parameters:
Matrix: BLOSUMG2
Gap costs: Existence: 11, Extension: 1
Compositional adjustements: Composition-based statistics
Filters and Masking: None selected.
30

Program Advanced Options
-G Cost to open gap [integer]
default = 5 for nucleotides 11 proteins
-E Cost to extend gap [Integer]
35 default = 2 nucieotides 1 proteins
-g Penalty for nucleotide mismatch [Integer]
default = -3
-r reward for nucleotide match [Integer]
default =1
40  -e expect vaiue [Real]
default =10
-W wordsize [Integer]
default = 11 nuclectides 3 proteins



WO 2009/ 036997PCT/ EP2008/ 007920 Conposi tions and uses Mreover, the present

invention relates to a conposition conprising at |east
pol ypepti d &L HEEEHd1 ng to the invention and/or at | ea"s@%ﬁ@g%{fﬁ%%he

pol ynucl eotides 5 according to the invention. In a preferred enbodi nent,

t hi s conpoSirdpotinX) for BLAST exteresione frploitsi (téfeult if Ferol her, t he conposition

accor di ngefzoit £ e forBLASTNOHonetherqoogramse one or nore addi ti onal conponents
sel ect ed-X nodropottvahieciot ggppdil bligamest (imbifsivant s, virosones, or the like. 10ln
anot her dsfeeit & 15fdral progwersiexcen: &tBLAS TNSpraviich it doasinet apaly of t he pol ypepti de
accor 8i neZ tipalPhdropefieaitd fongapped alignmenhdyeits) and/ or antigen. In a preferred
enbodi nelf forBid SHdIApdemtheidremtad? ding to the invention is used in a vaccine
conposition. Mreover, the present invention relates to the use of at |east

one of the pol ypeptldes and/or at |east one of th | ynu Ieotides
accor di ngot §eqUeBcs FORREISSA. tsr CHPRIPErISAR? éeW%Z%%S'@ ESEG‘H‘B&i tion for

th]g% t[eafré@eétw@m ﬁreemt@éht b@ﬂhét)fse%aeﬁa@d@ dréhsdg?ia &@late@[ll_sedaéﬁcfeersa&ﬂny‘paééd]e tCanfllh da
infection I's _an infection a al e _us ccording to the
| nverltl oRoRaY A BI G RE 6 e il B TRABIEE RAEFORED FOBARONETE el ect o
from exca%m%dypedtndwemosdmmcb theammtuod,eihevmmo \aehi sécmsnceoof bie flrstke 20
In a pref er i | din

Wi r osoms PRPGEEE S TR D EnfE LK e PR B n P

i nvent i 0SEGED M@ 1 pvek g &rmret!mﬂsgw&@dﬂ UQ ‘t h%im}iﬁﬁimmemmetféﬁ mmltVel y or
addi ti ongh b Yoy lbfcR0d Wi Bid6n ABRREy RAY R GRIn(GLARY aBeorgAgicihged | n t he

| unen I Tosone ernative is’'the use of the pol ypeptide
and/ 9B péiventieel et Peeeia ECiEr SRAYENGSOOK $Rid |f‘Fﬁ¥é¥PﬂY“Bﬁeqtt§'§é§ H@mpﬁﬁeﬁhmz@ a

Vi I 0SONE n,WBE LB HRebitPcY LRAFORBECSIDUSEE, 6r teSRRRAY 18iHh GOSEQIBND:2.I N a
preferred enbodi nent, the Candida infection is nmucosal and/or systemc. In

anot her preferred enbodl ment, the Candida infection is nucosa] and the
di sease crarged ‘ighsasttngent esriditions' for Sgbrietdatich hreogisalededan agisaizdl edrl.

esophage andidiasis. .30 T [ n pepti de
vacci ne Z%%C) rrﬁ'&ﬁ%f’%f’%'gi"éw{a%ﬁ@aﬁ grs&tgﬁo“wga\kr’ reybf Oﬂél ﬂ)‘@ﬁ E’IZ":"(?TYXFE %:{ym de

ef f e@0s aighlycirigent hybtidizdtior cosiifion insludd waghes BHpR 1 arﬁﬁ&f%é% hdies 1Bncr eased
stability .compared to wild type Sap2, while providing powerful

A polypeptide is considered “functionally equivalent” to the polypeptide having the amino
acid sequence shown in SEQ ID NO:1 if it has essentially the same characteristics as
25 the tSap2 polypeptide of SEQ ID NO:1. “Essentially the same characteristics” means
that at least one of the properties that can be assigned to tSap2 (such as an improved
stability or an increased antigenicity compared to wild type Sap2) is also displayed by
the functionally equivalent polypeptide. The stability of the polypeptide can be
determined by incubating the polypeptide for different time periods and then staining the
30 polypeptide with Coomassie Blue (cf. Example 1, Fig.1). The stability is “improved”
compared to the stability of the wild type Sap2 if the functionally equivalent polypeptide
remains detectable for a longer time period or if it is present in larger amounts after the
same time period than the wild type Sap2. The antigenicity of the polypeptide can be
determined by measuring the titer of antibodies elicited by immunization of animals, such
35 as in the rat model of vaginal Candida infection (cf. Example 4 and 5). The anfigenicity
is “improved” compared to the antigenicity of the wild type Sap2 if the functionally
equivalent polypeptide elicits higher igA or IgG titers than the wild type Sap2 (cf. Fig 2).



stinul ation of immune responses against C. alb/cans infection. A truncated
and stable 35 formof Sap2 is provided which can be produced reconbi nantly
and over col&NEoel | WD 2009/ 036997PCT/ EP2008/ 00 ASZGPRHITHEUR i fficulties
in obtaining, purifying and standardi zing the native antigen (de Bernardis,
Infect and | mm 2002 70, 2725- 2729) Conveniently, the novel Sap2

pol ypept ich |acks t 6 .am ng acids of Nt 1 of the
wild typgh?l? pjduglAmiga aﬁ'rdaé’ﬂg'@d ARE BPigRER, F@%maé’db r&é’ﬁé'g&vg?i%%ﬂéﬂgg as a
reconbi naii aminodivict of eqlivatamabizy, chame aadBr pelsity.dinesdltibh, Spitabig trder.prot ei n f or

the 25¢ a8l (OB RS BI4 Ol LSt OGR! SMoPBAZoPLYBER A BeticRap Bl (D

present Ts ve 1 € PeEonDi nan y reactive
in we§t etcrfablutatﬁsihw inborpomtieroiptootedvena nehidesigndjeribeintusian gy rged ﬂ”ﬁ%@s native

Sap2, as H\%&rjt :Iuﬂtéﬂeﬁ hf‘éf?&-né’r[&fdrl?@ g5 present in human sera of infected
oclon

patients. rnore, ant1bodi es generated against the tSap2
recogni ze the w I d type 10 enzyne. |mmunization with tSap2 confers

ant i body tRedbai eghiBpOt 8§ tised MBah NedierS. toadhBsE PARs | IIf £Ghdigulld fhakbre
experinmental nodel of rat vagl nitis. Theé[%resent i.nvention shows that

nonocl on&qco%%qdeﬂlTe%e"d?'?dé%’t Foll Jeqerters- she BB yAEIgEN dis BEEVISIRN fdssi ve
prot agt i @ésclibe aganbiBuld hﬁat/&ﬁﬂcﬂaho chat | eigeedeytot her ﬁutlﬁ:@ﬂﬁ grid gurose 7). Thus,

(e Do SihaSol B B 5A  Ere rd S AR

antinycotic-refractory infectlon i n women. To further potentiate the

e SThE A2 S Bk fa L J;b%t&é@ra%t.m'frénﬁgwe@ﬁm%fantt P EapRbRIA N

i nvention ons nm rse é ) e an one or nore
adj uvant snhaqmeronaotuemeﬂtryg lmmem@ s@%ﬁorwll W@/ﬁtﬁwe *tea h eadiiapl BEEMS 't he

surfgge af LflheMsi ¥ &&B&&ln@soonmhor%f \Valr¢69§ A¥RGne- QVmBeH@ry'Mi@iﬁQSsLﬁh scl osed

herein. Alternatively, the tSap2 \g %ge % Ci' ncg,ﬁg li%_gt ed in

del i verya%melté%%!v%xpeﬁé@%fd&e Bf@@'f‘"d% gt é‘f‘ﬁdjuﬁ%m AU 356 hat Bt he t Sap2

80: ypept trfé@aagea{lheb@mlgaé btﬁrﬁmﬁﬁpﬁaﬂeath 1t dayh aﬁiﬁp¢ﬂéﬂk§dhé oystdmewsuld kaereif of t he
elivery vehjcle urt her t he .comppsi ti. risin

pol ypept Fﬁeépb ﬁfe&s wellog g}% ??ﬂh'?ﬁl%rmﬁ e g@?’zt%{a‘%{a‘y%g% #inked to

t he surfamambst hm;cnhelmazyerfyrtivmh||rtclr®sma§headdmun©nalnh!yatowmeaem ohether nore

adj U\é 8(%8'{@«38 adj uvant may be selected from Freund's adj uvans (conpl ete

and corrp nycobacteria such as BCG M vaccae, or Coonebacterium
parvum Cholera toxin or tetanus toxin, E. coif heat-Ilabile toxin,

qui | - sap@dkfunthidtatioRSorSHeinRter- id e Brbuithd 8% or more tSap2 polypeptides
or protein-containing compesitions of the invention as a drug, a pro-drug, a drug-
metabolite, or a vaccine to an individual in need thereof. A vaccine is an antigenic
25 preparation used to establish immunity to a disease. A vaccine preparation usually
contains an antigen consisting of whole disease-causing organisms (killed or weakened)
or parts of such organisms (e.g. the antigenic protein or DNA) and is used to confer
immunity against the disease that said organisms cause. Vaccine preparations can be
natural, synthetic or derived by recombinant DNA technology. Vaccines can be
30 prophylactic (e.g. to prevent or ameliorate the effects of a future infection by any natural
or "wild" pathogen), or therapeutic.

An “effective amount” is that amount of a pharmaceutical preparation that alone, or

together with further doses, stimulates the desired response.
35
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Beecham), MF59 (Chiron) and various oil/water emul sions (e.g. |DEC AF),
MALP-2, 35 | SCOVs. O her adjuvants which may be used include, but are not
linited to™OAOMaRE” WO 2009/ 036997PCT/ EP2008/ 007920 RAVEPMBMT0ner al gel s
such as al um ni um hydr oxi de, al um ni um phosphate, and cal ci um phosphat e;
surf ace Agubatbhatibslicmae Svissahs asiery®al wsictehproducpt by aniircvipo pyooédyjre

I i . i de hol.e . | I
D0l Y2 o RSB 150 WP BB oA P P OGRS
tri pepti derivddriroratd betogicahorigin nied- &lggs,apfmtSS apimads, ctedt scuureh,  Bact@Ec

di nucl e%h&gén o?ppgozﬂ,c g{}{ﬂg{egﬁgkgﬁﬁemmng or y vhbﬁn% fhay?Bd

pol yphospha par _ mcroparticulate a@tj uvants, such as
emul sﬁonsecorrstpd@dmre% eﬂwl@!@%whﬁé cag beteradetom ar varishuefoduseriang WHiSh conpl ex

adj uvant g0 Ok kb aRRs %Lae@daﬁgrdyaﬁé e éiéﬁ%né ﬁkaﬁe'ﬁﬁ! &t thy Q&E}@&Vnh%kétg' gnl atory

properties. Many cytokines useful for™ such ﬁposes wi | nown to one of
or di nar y imyRynopoientidting rgpanstitulad) iﬂﬁ‘r’%al‘?ff?m%lﬁ' Y. 2 TPyg, @ yiospme s 212

Gvt CSF a@ﬁbc@%e@”’tﬁd%s:d‘?@é&ﬁ@ﬁﬁyﬁt r{slzagarnd@nrsxﬁﬁéna& i@.&sﬁ&l@m’éi é‘rﬁfefoﬁﬁl I Y, such
as RANTES, a Irg(égwot ein F_g, Io ol {e f
Goub o s piotstoh® RRgE ekt Busd o Rk Slais Sl T gt RS PR L ps)

fl agebl i By af ehwrmséa \8riuB Gloer whicla tdedrogbmalof RAnvemtist [Bpparthsor coifplayly oki ne
signal li terfer . A P ADRE) and
mi xt ur es@%ﬁ’@gﬂ $t 'ss’:ﬁf"%eg eﬁg%%t édsgj@f)” blr%ee%??‘g%' V%P’ 'p% ﬁ)g&eﬁgsent

i nvent i oraornetyndsefupct@dtnseﬂ/lrbb/fusherﬁrctalnssyﬂﬂmhébﬂs plagra jale rmshewsi@n of

recombi ngat egrdrqr.res JEF ‘N@fgﬁetpeéwm%ra%s W&%eb@mre%@@btgmrgy'mawbgduced

using a nucleic acl encodi n protei n tion
sequence refaybivantnraieinse aroxisled dhay t bioﬁh‘?”@?%rﬁﬁ@eﬂ”‘r?é ofhe ProJeiR QW iithul at e t he

| MMURG T BRRAAE 8achfhekt 12 QAR ﬁ@ﬁ%réﬂiescﬁb%@derﬂélbﬁé rproaé{hé %@&’cﬁfnt férh@ei nventi on

enbraces functional variants of the used herein, a
"funct i oMEISOREH furpronaly. Vﬁr?"@ﬂ??meo‘l’s Eﬂt‘gﬂéef}@\“ ‘fj&'ﬁ{‘ﬂﬂ%v &0 Perf ot ei n

whi ch costimieis vieswamel mdan@g st if combinovEaltenveibpe proteims yromnatricastawd sequence

of the 2 nostr | at QLY.L 2 pal Whi | LAl

i mmnostg#ﬁiréghﬂ"ff 8 'é%t CSOQF%% ‘g Y{@%pﬁém? Vgs W?\%taﬁ%%’a{b \r/gg‘rclggtﬁ? of the

t Sap2 poinjgntipas rdeieromlckm%ea\nruaﬂmabememosmstl tution, conservative am no
aci d2§ubsti tutions typically will be preferred, i.e. substi tutions which
retain a property of the original amno acid such as charge,
hydrophoﬂm,ﬁ,_ionf ormation, etc. Exanples of conservative substitutions
of am no 30 acids incl ude substitutions nmade anong am no acids within the

follown roups: Y, A K. R H (4) A, G (5
5. 7" ( 6 neprabriinierhion bievides trcaifshberzeRlingRiSeb L RIS FWALL | onal
vari antstmffonmga%ap&a@obympbwde may be made in order to enhance protein
stability in an expression system to enhance the stability of

35pr gLei n4pro bi nding, or to increase the
avi dr‘% f@ Vﬁmgéﬁ%gﬁé@@%%%@g?ﬁ?mne receptors. Any met hod
for preparl ng nodified or variant &rot ei ns cg grr{)% %1”%1" h as
synt hesi s & #haMBAY] 88AUEPCE ARYIBRE FHAYEeN 6’?‘"5( P ay g /ﬁe‘(‘ﬁ BF oduct i on
usi ng a nut at geindWeteequate GnbBRh @€ BES ID NO:1 over the entire length of SEQ ID

NO:1, wherein said amino acid sequence encodes a polypeptide that is

functionally equivalent to the polypeptide having the amino acid sequence shown
30 in SEQ ID NO:1;

{c) an amino acid sequence encoded by a polynuciectide sequence hybridizing 1o
the complementary sequence of SEQ 1D NO:2 under highly stringent conditions,
wherein said amino acid sequence is at least 15 amino acids in length, and

11



5The identification of additional or optimzed i munostinulatory tSap2

pol ypepti des so include the step of conparing t i ion of T or
B cells by“f%zéw%éfé?ﬁ pol ypeptide and the stinulation %%/E%E%’mg%éel | s by the
functional variant as a determi nation of the effectiveness of the

stimul ati on ofhdremeael aminecaad seelense lepcadee & poigpéndidalthatas ifanctiondly
conparing the i i a Y i hGwiK Rodn 19t Sap2

pol ypepti de, ({g)ta%%{n{smﬁ\% P%%%@E%gé\?@)%&%eggé Isggu%Mr(%%Qat ory properties can
be prepared. Nﬁé i ndi vi dual t Sap2 pol ypeptide nay al so have one or nore

am no acids added to either or both ends. Thus, for exanple, |inker or

spacer ani@o AChfpo XM Jqudkte athidhas ih5ratgh1@ml\bi tﬁé afairotlctd sddSemle shbRnprotein
or both, to al | ow for _conyenient COUB {aggﬁo he gﬁgtlggs to a.delivery
vehi cPe such ASER B MGl Maerejsalgagn geneeiy 13 a8 34818 to add a
hi sti di ne tagegh tdng WiEaga sael ypept ade sefuenceasendss ®ppypepreattbat is
purification an ul ation e n v

denonstrat es fgﬂcg'ton‘%‘;feeq&ngptrfgtﬂ?eo%d’éﬁemgp%aﬁﬁgﬁga%'r}?rh‘:?dgqugm% sﬁngn

i rMmunopot ent i iatSEaDiDd¢Ciivery agents with the t Sap2 pol ypepti de of the
present invention potentiates the generation of efficient inmmune responses

agai nst Ccaididh #e! soiypbpie c&ﬂ'ﬁﬁushg\éﬁvtot% é?ﬁlﬁ(‘!'aglasseaué}&\églof tapqd ades! ypepti de
t he i mmunogeni c effl cacy whi ch can he furt grégﬁnce by its

conbilfat i &Rt %V?Wea@f"'f‘?rﬁﬁﬁéﬁ%fe@ﬁ% sheg SEQ ! ‘and/ or one or
nore adjuvant(s). Wile i munopotentiating reconstl tuted influenza
virosones (IRIVs) are well suited, a nunber of other delivery vehicles,
such as | t (I\/APS)
Sueh 35 | BIPRER pHLSTEH) U, DO ool | P PR 4G, (1)
consi st etidspheance atownuiniSESMRPENGY. vi rus-1i ke particles prepared froma

m xture of phospholipids and influenza virus surface 30 gl ycoproteins, but
they do not contain any viral nucleic acids. The hemaggl utinin menbr ane

gl ycdpr ofieiftithf 9[9&@@%?%?@?@@% thes PRIVRRREdS, of &h) Faﬂﬂeﬂﬁi FhéMASIECIf act i on
of VvirosgsRfencd ha\.sngr@s@ﬁueaéﬁ idgeiy of attidxet 85 fJoUeRZH®, WP rass of S % wienthe ane

f usi on- |ndUC|n onent, whic es,. anti eliver
i munoc oW At 34 npgnce\/PiP%bﬁ%g%fgb H@\% S ﬁge‘gﬁr? &0%’{99‘5%%8 hi ghl y
ef fecti veonimng ob(fhaelmmmcanmgo atie sequenoe havirgpo sepieBianidettitaol & jemst 8%ent safety

profil e. oo\l 8003 9207 3¢ bikirRe AHLLIPERUING SbLRFPEEQHSNGLLr Y system of

t he |nven 10r‘1 ur't potentl ates t ne response agai nst Candi da
i nfe@Bions elicited by the tSap2 pol ypeptide of the present invention.

Vi r osoneg, ﬁaﬁ?effer}é& R oaﬁ,ehpqﬂé%@nmo%& %@@%éé lbf‘(\fc téhdsefy%gla ﬁl.anfrﬁ@ﬁent

B-cell and 1-ce i topes ( di Exp. | mune!.

1999, 11fengibg 2002 68.035 40, 45, 5%t109|*50 ?100 ?Wﬁé@o ami‘@@?}'ds 151: 489)

i ncl udi ng unl versal T- hel per cell epitopes (Kumar, A et al., Imunol.

1992, 14%, ? ]d505) and ot her epitopes known to those of Skl Il in the
olyniucleoti

art.
25

The present invention further provides a polynucleotide coding for the truncated Sap2
polypeptide (tSap2) comprising a nucleic acid sequence selected from the following:

(a) the nucleic acid sequence shown in SEQ ID NO:2;
{b) a nucleic acid sequence which is complementary to the sequence of (a);

30 (¢) a nucleic acid sequence which encodes the aminoc acid sequence shown in SEQ
ID NQ:1;
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As evidenced by the results shown herein, virosonmes have great potential in
the design_10 of conbi ned vacci ne/ adj uvant systens. F her nor.

Vi rosone- bg"’é)ezﬂwﬂ)r;@? ei n vaccines are expected to be saP%rgEEPé('()%oé%h

vi rosone- based protein vaccines have already shown a very good safety
profil e i hwramdei¢ GeidessqueiRe, havirge a rsequLee, idelfiity af7@2lpast THE- adhdbe t ed

action of the } r thnal |y

conbi ned wi t Q éjsﬁ%fynﬁ%%ﬂf %ﬁyté?cr%oﬁ ? tﬂ:éﬁ?é%?@ N_Q(I)'Q dé nmucosal
surface prot eiai nlsfeio/ed fsemwn%e@od@@ H)pﬂtvegéftdﬁéhatv\# fwct‘%“n@@ﬂ@ﬂe% r 0SONes
as an effici %H‘th@m,geptmm% Meearﬁﬁb'ayt%xqu%\aéé eBwr iRBEESBNG:12 Si gni fi cant
advance in the Si pro hy actic as well as therapeutic vaccines

agai nst candidiasis, be it v oph eaI system c., The, present
i nven®i on (@ SONYSEIR AT SEGUEPC] “3%‘93‘? ﬁ?ﬁﬁ?rﬂgg ) “Wé PG SRS si t i ons,
20 such as t h@ntifer? m@kenpemdu oleidic acidndsiguatdeois st kehstads mutladildes ddj uvant
and/ or virosqnes, or eqguival e I|very vehi

phar maceut i cg?”qﬁ%rqﬂgl F81. Sa}&iz@%ﬁ%’f r?& ysqu%ggoern%ﬁ%ér%egﬁﬁwb%‘ﬂgk qt&aetgsor

pol ypept i de- comttiahally eguiveispidsitbe polgpaptide bensistivg of fheramiay abid segeance o pr epar e
a prophyl acti c vaccine for admnistration to an i ndividual
in need there%]p%g{gﬁég@\ﬁ/g%{dl ne whi ch contains one or nore of the tSap2 25
pol ypepti de-cont ai ni ng conpositions of the ngresent i nvention, as the
prindPpal (or amenper aalh sapusIGRyPEET dh e fragmenp ©F P MuStels &dY iSRALGR de
variety of thgbapadtsrd ppoRbY, amidr@in cha&ag&nsé:eram s@qubh@ oy ki esal

vehicles for to 0 i na stemc | pcal , and
parent eral adif ﬁpgqae'sap%g%-rmé ﬁrgi ﬁ?/‘ n'?LfLGh % eor%'%%qetslgns f or
par ent er al adsuiypegtideathabis fuidtiohallyosquivaiket & tel ;un!y;:@pttcta‘ hanhrm th8apein@0

pol ypeptide o ;W th a suitable adjuvant and/or

Vi rosones or %%‘Te@%*c\és’h ﬁ%\%@%e cI es dissolved or suspended in an
acceptable carrier, preferably an aqueous carrier. variety of aqueous
carritbrs may Wergis e P%V‘Q’C'GOV% dres WLPR: 168 SRavesre Sb"%%%%’f—é 2 N4 304

gl yci ne, hyal g¢prgpm © oigd and the |ike. These conpositions may be sterilized
by conventional, well known sterilization techniques, or may be sterile
35filtered. The resulting aqueous solutions may be packaged for use as is,
or | yophid & petbrred\4 b30idh§) FEHSNPOTIEERZOQ84ADEIQ Metimenligrops the pedeic

preparat i t sterile solution prior to adm nistration.
The corrp6"%‘9tsg(g"@r‘:“gegh cdﬁ?gp\r,]mpwr%?naceutl cally acceptable auxiliary
substfinces as required to approxi mate physi ol ogi cal conditions, such as pH

adj usti ng, @gﬁertwéféﬁéd BApBARGHS thé BQgMci%ti@éibdh%rlsQQa%Q&Bk%md%h@én@g agent s

and the [ for exa di um tate, sodium./| actate, sodi

chl ori de hayed asenuance m)eaﬂﬁvd% at apt 820 RP.o78: 92, Q%wt?ﬁt"féﬁ“*ﬁ?dh%ﬁaﬂ?'at e,

triet hangb;a@ba&n@é SRdvih inTPIND N mwgfeseneecawwymmm doasistngepar i ng
adm ni str bI e conpounds w | |

par ent er K r.a r&p t hose

K e frevhabe Juled At Buaat i bee sarrmsPaealpLp e P BE & sa b,

Rem izgt 097, gBher SBrie eﬂmeheimd:!d% acid beeote Poanim8FQ(DRENI Nngt on' s

Phar maceuti cal Sciences") Gennaro AR ed. 20th 10edition, 2000: WIllianms &
W1 kins PA USA, which is incorporated herein by reference. The route and
regi men df aguiefened emabiioventitia nyeleip agidpteqdentg ofpeh anthé) deagemimgdverity of
the condidnfbr 8, 75 ob r1%§t% 1361 5b 30004 6015 1780/Hr 1200 nlfedlags Sk || ed
practiti ong or “éxa f he 't Sap2 pol ypepti de and conpositions
containing it can be used for 15 preparing a pharmaceutical conposition

that sganbe; afadi §§g%tedthbn pfééeﬁtutir@@ﬁﬁuﬁs ,reuat@g r gder wabtor Qfonipﬂﬁh@ athe or
mucosal (vagi nal, nas %giot% ntrarms erre enbodi nent s,

Uhe phar REBBHRS0EG SCSTIIc 18 B eakar PG o reeserl BHETIEh S Fod

adm ni st abadel bdrhiprsagisarl eytor Al Il of these forns are well known to those of
ordinary skill in the pharnmaceutical arts. 20 Advantageously, suitable
formul ati ons of the present invention nay e.g. be admnistered in a daily
dose which may be repeated daily, weekly, or nonthly. Furthernore,
conpounds of the present invention, particularly those containing virosones
or |iposonmes, can be adm nistered ini3ntravaginal or intranasal form or
via transder mal



25 routes known to those of ordinary skill in the art. To be adm nistered
in the form of a transdernal delivery system the dosage adm nistration
will, or cSBHYE " continuous rather than intermitter /FtPﬁ(Feﬁ’&[ﬁ%ut t he
dosage regi men. The t Sap2 pol ypepti de and conpositions containing it of the
present com@Biicne amByiséde 30 used to prepare a pharmaceutical conposition
conprising the active conpound in conbination with a pharmaceutically
acceptabl e carrier adapted for intravagi nal adm nistration. Intravagi nal
phar mac e oreaabr, dengresant irvastionanglalss, to facsongpoaitipl eomprisinghad Idast omebf thesol ut i on,
cream 0| t] I for

bl 1 cat PO s A5hEa0 W AR a8 3F sl BHE ohE AbVARARMRRS Y, o
cont abni ag:ordm 2O0e/ 08699V PCTAERSe06 @e‘mg@menhém@@wpm@@ ipfa vaseinpr esent

i nventi 09019 C}Bﬁr 'ﬁuﬁhér“ﬁ"e%ﬁﬁ%ﬁﬂb’ﬁ ano%Mctﬁﬂe %Qﬁ’on"\ﬁ%\g%m&fsetﬁ@ dictive

conpound i rmaceutical acceptabl e vehicle. The

pr ophy! amre:atéﬁﬂiqnanoa‘pr@n@nt%w@mﬁpﬁ%ﬁ@feaﬂs, @*h‘émﬁr@%ﬂtsn WRSATE®PTare for 5
adm ni st gRtiken in pharmaceutically acceptable preparations. Such
preparations may routinely contain pharmaceutically acceptable
concentrations of salt, buffering agents, preservatives, conpatible

carr E@r Sin éﬂ&ﬂ’ﬂdr%@ﬁéﬂt &I’uly pie@@ihth n@vemgére ﬂilait@é e agent the smts,abe;ameadbmmagt S ?ndh
cyt oki nes . optiona ot her ther |caents igns of the
i nventi off Ya%m’ﬂlasgt#g?fn%og@f'faé’ " 1g‘?rr)u IR prﬁﬁwgsf‘%&b{ %e%émﬁgnt is

t hat ampuwpégﬁd@hccaarquromaewmm is p:seaquratraametchmpoailcmme\/ioreovetroﬂ}et her with
further f

| munoge RESP B (e e E, (B Rk CORPEAEg gSPEBry EndERDERT i gt
dependi ngneipb thet helynvsteetidss @mmdmgsbrtaeu@wnt«a’r @rmiﬂ@laed‘aémﬁ%@‘we The
pref agr ego&aaga%n' f%r *Bﬁ:' tr@a&ﬁ‘n@mt 8r Eﬁav@ﬁfo\‘\e@na G ahdidh AhtkitloRar BRSrasly, 1Pe

jiglkil O%Eam bod solute anount will depend upon a variety of
fact ors, “esdipapf %?'h'@ aﬁwﬁe‘if@ﬁwgqungﬁaég"’éﬁed for adninistration, whether
the adm nistration is in si ngl e or multiple doses, and i nd| vi dual patient

t | udi I d i ze, t
bf the. arBeases srmded TEneb EURR mer velmaRe 18t £hoeh o M RRRbA S, 1 oF
the art amtpo@ntsheeicrtklrfess eecipienth, dibemsr adjdvanis, daueiyrvehielepesrithelikat i on. 20
he 3p3ades E%%r%gan!rgo'd#rﬂe%t%&Q@eo&%ﬁglﬁ'é{aQﬂ?som WPREERE M ydelVRBL T ON 1S
sel eCted | h"accordance W ors, inc (i or exanpl e
speci es, ralyesptideiagkior pelvdusieetideatcce tq e srention ipay ibenlinkeg He t§‘?age and

sever | tyserffacfeh%f Ctﬂ@dwdsemeto RterhatRaly e dr eﬁm.ohm ﬁﬁétwﬁﬂeﬁﬁd@ommnd
t her eof egg physician of ordinary skill "can rea @(’(@25 det erm ne

and presé QOH@‘* W derGopRingRduifte Imep ik hearieseeer Afuihaditeapebent |

counter, y usardt @&l pdl;kp@pwecwmﬁ PoRhudediitt agiRAdIGY todhe inRédhitajethedinsiRase.
Opti mal preC| sion in .concentration of drug with the range that

yiel 4B cPHTEsaEy SR PREM ol i B Sl S hE o nbl e toxi o by

requires a regi men based on the kinetics of the drug's availability to

target syl ?ﬁrefem'd Srifodinfent tﬁé“&%c}ﬂc?%ﬂﬁecfé&% 'rrﬂl%& 'at?cﬂoro{yﬁtten\?c i é&c{)ﬁ%?“t o0

30equi i br rmndtion I'n the ity o
t he ski | pesfermdeambodimanérthe Candidieinipstien @ﬁmtcn@al pﬁ‘éﬁ@rﬂ*selaﬁﬁ/@&\ﬁ?@hy s@ifle

CO”POUnd)ﬁ/’tf%%ﬁﬁ!s@e@%’%@rﬂc}hﬁ%\}o@a@ﬁél%’rEsdbﬁQgé(a%iﬁdeh%lsaCt' ve ingredient and are

typi call mnistered 1n adm Xture wth suitable pharnmaceutical diluents
or ed€ipients suitably selected with respect to the intended form 350f

admi ni st rrak bRenttif@htidrSproRdd a haVdl pédide V@Rl RBInsBlanYitiasis tsy BU@sSrotand t he
ke, an%arry the risk of toxic side effects associated with the use of wild type Sap2 and that
shows increased stability compared to wild type Sap2, while providing powerful
stimulation of immune responses against C. albicans infection. A truncated and stable

35 form of Sap2 is provided which can be produced recombinantly and overcomes the well
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WO 2009/ 036997PCT/ EP2008/ 007920 consi stent wi th conventional pharnaceuti cal
practices r for vaginal admnistration i f a tabl et
or capsul e@%zﬂéé’%gg@?pve vacci ne conponent can be conbr}‘r?tergﬁ\%\ﬁ&’%?%aﬁnon-toxi C
pharmaceutically acceptable inert carrier such as ethanol, glycerol, water
and the kridw dﬁﬁm&ies'en , obidiging dpeifyiegl and sevdadiaing , the unatiad| antipemdde s, 5

| ubr'| Canp gy flcS! RLEORAL | 1th ASRAL S0,.2BheCRIR | NEoRBARNT, GRE /80 SBE2

i ncorporate |ht Xture. Suit e bl hders inc
limtati miype@tm which ipskathierfirst TAtamiag agidgyelrtse diiefiniags @ﬂthﬁ;w%tvae f°fm

bet a- | aCIf-cﬂ§§e r%le um@%k‘%ﬁgﬁi or &%Woﬁé cARGsSY FEcBn%bIn‘a‘ntQ:IIG&I& lb%hcrﬁﬂi acaci a,

t ragacan or so car boxynet hyl cel |l ul ose, Bg;eth ene

gl ycob, amnrdshigliting (éS) Iﬂ@éed pioksin (1S e@r’%‘f’e@f puRifigsieae T&Sé‘&’@ 2i ncl ude,

Wit hout LiBdoadd ABaps Qflitntpreber® ||rﬁz@ﬁ@)n i Qdiylmiﬁé eahitréconBagie S4pm ist ear at e,
sodi um benzoat e, sodi um acet at e, "gqqagﬂn’t e an

Di si nt egPigh Iy reactiyroin RSt PloRov 3 I“r‘?f'? Q?‘ég%’}‘?rqﬁ‘é?ﬁ’ﬁ}nm% Taiose, aga,
bent oni teapze@tmnasgwnm ansshpaentibddes gresenpar eurhaT adra adimfadted patiénen, sterile

general | odenarer el d aRpRatE oLt et BLeRETh: AL O

adm mi}stemyman is desired. Intravaginal or intraesophageal preparations
contai ning the active drug conponent can be admixed with a variety of
carrier materials well known in the art, such as, for exanple, alcohols,

al oe ver lngedizatian | withoitPap2g Fyriersi ardibogy- madipied RoEtiEn éQ@'BStnE\ REIGANS 0j | | PPG2

nyristyl et fnat %x?@‘%nﬁdﬁ%ddekéf rat QadiMfidh Tﬁ@rpr@s@ﬁ?(ﬂﬁahlﬁn sBbgo i C
sol utions, topi cal eansers, cleansin | oti ons,

in cr earrI"‘@f‘OQj‘éIE“ faptibasiest Aiaciede Ophe; féapg %0[)"3?@8’%% V’ﬁ%@@é%{‘fe 8{5’;5???8%“ ons.

The §apag£@elt>m@phg:ﬁlﬁ,che%ﬂges¢yt m@rrangner(ngormI arhay) thd ereaefit nbferttibe pr esent
i nvention

bi.ode ahl e po ful in
achi evi ng" n@ﬁ? P%‘Iel?g’&% Q] %cig%a%cfpafgwg PERteRgon Iag sg)e cporArX%]E %3@%%% acid,
pol yepsi tironic apd sdractinossantipetotioyeframioyy infdction io vaaiead, poI yonhoest ers,
pol yacet al s, pol ydi hyrdo-pyrans, polycyanoacryl ates, and cross-1linked or
anphi pat hi ¢ bl ock copol ymers of hydrogels. General |y, subjects can receive
an i nt r aFadimsr potentiatesthe dmnme oftimalatery faffee ofethantSap? Pelypremiige tabape

pol ypgPpt beeeﬁnﬁbea%rpgﬁé Eérﬁ;ses.tehé he dofhpReUTiEaRA o ettt ind @k @Yoy ect or s,

such as virosonmes an O additional adjuvants, or by thenselves. The
t Sap2 poRYiPERts-de of the present i nvention can also used to prepare a
phar maceut i cal corrp05| tion that may be adnministered in the formof |iposone

del i I | | I . I |
Vesi ol co A= HEN: HEners Bpvwetre pas o8 P bR sl BB AR Vari ety
of corrpoumls asi micdsodieng Hyotheeeaipids disolosst drecdin. dtteraatelynithe, 1Sapd vari ous

35PNOSDN AL L SOBLL e Senc MORAR LREROTRCTLER2NORLA030 M| adoses can

be f oses I mrurii zat 1 on pr ot ocol
an altematwe, the tSap2 ponpept;de can be both encapsulated by and Imked to the

surface of the delivery vehicles. Furthermore, the composition comprising tSap2
polypeptide coupled to or encapsulated in or encapsulated by and linked to the surface
of the delivery vehicle may additionally contain one or more adjuvant.
30
The adjuvant may be selected from Freund's adjuvans (complete and incomplete),
mycobacteria such as BCG, M. vaccae, or Corynebacterium parvum, Cholera toxin or
tetanus toxin, E. coli heat-labile toxin, quil-saponin mixtures such as QS-21 (SmithKline
Beecham), MF58 (Chiron) and various oil/water emulsions (e.g. IDEC-AF), MALP-Z,
35 ISCOMs. Other adjuvants which may be used include, but are not limited to: mineral
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standard in the art. The imunostinul atory effect of the conpositions and
nmet hods of the instant invention can be further increased by conbining any
of the aboVE #¥tFChed 5 t Sap2 pol ypepti de conposit i IrSEP 2RI 70 ng their
conmbi nation with virosones, with an i nmune response potentiating conpound.
| mune lr< g@ﬁcmsrﬁg@rat 44 sadh mamﬁm@mwﬁoﬁﬁa aldnrailasniﬁ_‘ bt&ilipla&te.edﬁdf@tcgzadj uva_nfjI s
or cytokines, Adjuvants.may, enhance the, i ol ogi cal response .by providi ng
2 rever vOIFPBTCaTGRACHE LSRR GPEl 3 YEreulr i P T PONNR SRR TO% i vat i ng
macr ophagesidas) keghdlarirhadtihagrosymemsf ared dimitrgpheholl impiresittastornyli@olecuiéhe case

t he poly tLd rdj t.0, ' tl 0N . . for ' .

phar macelRcal SeaiiBs bt e iR bl ARG BRI o
candi @i asirg¢hesheici @si Crdl dingslpalidee, C8G cdigenuslectidest nenppifospitdrgr-iRid o, or

clear amﬁnc%of%ﬂﬁps%ﬁéﬁg?ﬁéé, QHicRIEMndf hRMphARUIEYESIR Mants NsddhasCan@siths,

prophyl axi's, ) red response is protective inmmunity to 15 the agent,
as neasufRagomgs, sdreeniors: YoshiaaTe OF B¥paRsEsUialEromgyagwants. (yiokiagent or an

anti gen bhedi&Plserda8s & e Mot RS PRNSSSHCRBpdRes AR BHetndYudeflitdrne
nmet hods or can be nopnitore accordlélig?‘rg’%ri I agnostj c ne

[ et hods of the
i nvent i oAUY RURASER W PN torpiee of s VERE iBgninFluding rigrigulga-2) (PLr‘n' ted in
scgpfe_obyz}, h@-m,p?mmm_aamyrw@éi Riﬁtaerrnyda@dgmisa'wm mzenamo ; kin_b!aaﬁnmyhs _
nmodi fi cati ons i nvention i.n addition to thos escribed, herein
W1 becSHE SpBANIRS. ¢ BOMbR" aWPrREtur. ¢ Dads? spl %BF sAeHEY ol g
descri pt simmded 3Nk |2l baaeridirceirstrisee ép@olybasharBadbPSipithgelic.at Uoits single-i nt ended
to fall w.thi e o] : | ﬁ@% U | I owi ng
exanpl esméér@egrvﬁgﬂi %@‘5 ngug{ger? %%r? S?Pﬁgggtfgg'tggglﬁﬁ h%én(?fﬂgl me W#\%@rﬁ P%?légnd are
not to b&iRNA).& ParePBepirpel (PAPBEhgNd mixtusesoiheregf arelgditablgyent i on. To the extent
that ygpecific materials are nentioned, this is nerely for purposes of
illustration and is not intended to 30 limt the invention. Un|ess

ot her wi sé"& [RaER PPYRSPFR S e mresent IRRITIAR MaY bearodyred By ehsmierl stiPes: such as
tOhhos_e febr hgh%w bbtrbf\ﬂ‘éleér_rl}_biﬁ%rﬁ%@m strgu,tswz aﬁlﬁé&a@;rgzﬁh}é@rkred&%madﬂ?pt i de
em str racti cal Text.hoo nd ed. 0s Bo z
Spr 1 nger Dbt RLA fiieic 168 PORURETEERNG Moy of GUnar TESBARGE col d
Spri ng Hamabbe nicaffied at dong gs20€E)ns e shilifp o sitmddte theBoenupe @espoesds POt ocol s in

Mol e%l ar!b%iaﬁé&géfoseﬁ% Wley & Sons (2000) 35 are used. One skilled in the
art may develop equivalent neans or reactants without the WO

2009/ 036997PCT/ EP2008/ 007920
Moreover, the invention embraces functional variants of the tSap2 polypeptide. As used

herein, a "functional variant" or "variant" of the t8ap? polypeptide is a protein which
contains one or more modifications to the primary amino acid sequence of the

25 immunostimulatory tSap2 polypeptide while retaining the immunostimulatory effect
disclosed herein. f a functional variant of the tSap2 polypeptide involves an amino acid
substitution, conservative amino acid substitutions typicaily will be preferred, i.e.
substitutions which retain a property of the original amino acid such as charge,
hydrophobicity, conformation, etc. Examples of conservative substitutions of amino

30 acids inciude substitutions made among amino acids within the following groups: (1) M,
LLV@FY W @K R H (4A G;(5)S, T;,(6)Q,N; and (7) E, D.

Modifications which generate functional variants of the tSap2 polypeptide may be made

in order to enhance protein stability in an expression system, to enhance the stability of
35 protein-protein binding such as HLA-peptide binding, or o increase the avidity of

16



exercise of inventive capacity and w thout departing fromthe scope of the
invention. It will be understood that many vari ations can_be ge in the
conposi ti ond 23??5’3(83 cedures herein described while sti9 P?Oe"?{%{’q% ng within
t he bounds of the present invention. Likewise, it is understood that, due
to knovxmnshmrmcteaeatbrsor Anhenttbad fei priepairigt medifiéd smolarias olednsi ¢an, béul k or

or | ent 2t LOBehel YR ATLIRAR 8 #Roblal 0P oRER hIRAEAYETIEE R, 2 no

aci ds or dr és equiva os€e di'sclosed herein will
retain spmidbctionising tinunated nuglgic atid mofacyiet i on of the i nventors that such
variations are included within the scope of the invention. 10Exanple 1:
Materials and Methods 1.1 M croorgani sms and growt h condi tions C. al bicans
ATCC2895Fhavigleniifisatipraef agditiona) &F opiRaizebmneenosiimplpiosy Sapg polypertides™gY own i n

Wnge (0,350 )8a5t tr%xktreacéh c&m?a/m@' tH@ Os‘ilﬁruia@)rfi Cd?)T dES@ h,%-w, CHQI @leC@aiaa ML5

(nals, strs, rifs was used

| a
as host Belyeaptide facﬁ'td F’@cé%i"ﬂ%ﬂﬁ't 0fLST pﬂ’a@ rﬁ’%@ bE th%dvnct*e%am %‘4"\%‘} &tYpically
grown | ndét@nﬁﬁélfoh df]t% teffgiiivengss &. tﬁ%s}ﬁmaﬁtuorem irelne efiéctdiadalis bpHhd. 00) or

LB-pl ate 1% 0 0. 5% yeas extr 0,99 ar. pH 7.00)
Stppl oo lEEPH B O SR b T teneor i saPa o vepyde RER DRI 50" my
nrl) 1OBomp2n@€gnpbptld@, pakdins aitls ifdleat®d immunalckl sirsahiatyeproperben tdrebeagi nal
secretion of g subject with acute vaginitis was used for experinmental

vagi ni ti B39 nodalities of 20 fungal growth, induction and assessnent of
experimental vaginal infection in oophorectonized rats were as previously

d b ' 1 -~
Bgfﬁ;'r d?g é%ﬁﬁ&ﬁftsﬁm%uﬁbme a&?%is? Aﬂ@;@mé& .%g.g&o %mggoagfa@la%dg@ééom Ny of

the SAP2eiionothentendBuFder @REPIen¥EN PEFPASPHATIG asids MY tgngsided daii ng
sequaBCeihd Re oPAREeiRGH Bgtr@egumer Bbth\vas am;m)kmf doderidnt %aalfnbodﬂthée genomi ¢
DNA using Ca70 and 71 Ohl onucl eot i des. m garos§ Xr/\ﬁn to
verify t REPYEEs fe& delivery ¥rhigsorud) 8&[?0%’”"3{%‘& offt y°& ?f?cgs’b th an

est i mat edesiiabie tof acaparmmldnﬁt Yo 128 QSh2 naigpaptids,efot .cabolof @wpargnanédt ri cti on
enzynme di g,qstl on duct was excised fromthe gel and purified

The codi R 's?%oﬁe%?g orv%%n u’%&ﬁed into the digested vector to give pRLV14i
plasmid. To verify the 30sequence of the inserts and the frame of the

reconRi n t: t |y
oo Lo i o L ol A e e

Expr essi é@f“&ﬁ@[epiﬁfﬂuﬂp%ﬁﬂf@ bielivery gapith ith the. tSapdhpvnestids ks presemhe
expr essi gReffon e FY géhehitdn Sﬁ@ﬁicféﬁ\tsmmﬁlhﬁl r@ﬁ%nbé‘s &gairsobindMidsiscar ryi ng

T Prreml a((:lré_g%r er?%%rve t&%ggrco{nggs B%’é@%l i%ag Erpegg.!it%e tﬁe :mmunogetmc Elaffléacl nf ect.

which can be further enhanced by its combination with an immunopotentiating delivery

25 system andfor one or more adjuvant(s). While immunopotentiating reconstituted
influenza virosomes (IRIVs) are well suited, a number of other delivery vehicles, such as
liposomes, virus-like particles, muitiple-antigen peptides (MAPs) and the like are also
available to a person of skill in the art. Virosomes consist of spherical, unilammelar
virus-like particles prepared from a mixture of phospholipids and influenza virus surface

30 glycoproteins, but they do not contain any viral nucleic acids. The hemaggiutinin
membrane glycoprotein of the influenza virus plays a key role in the mode of action of
virosomes. This major antigen of the influenza virus is a membrane fusion-inducing
component, which facilitates antigen delivery to immunoccompetent cells. Virosomes are
known to act as efficient and highly effective means of enhancing the immune response

35  with an excellent safety profile.
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4045; Hochuli E. et al., Bio/Technology (1988), 6:1321-1325). Induction was
performed 5 in LB nmedi um cont ai ni ng kananycin and anpicillin, by the

addi ti on ofWqQ HEHLHBYI| - b- D-t hi ogal act o pyranosi de (| F NEEBYENPHger) with a
final concentration of 1mM to a culture with an 0.D. 600 of 0.7, followed
by further 5 h of incubation at 37C. Reconbi nant 6xhi stagged protein was

purified nlcke hel at af finit t ogr.aph Hochuli E. et al.
b6 TechABs Siopesisiyer Breted ot Weinjeit B robie s and e e s
i nstruct agasmtlﬂihn(d@aageatjondemtaftw by thectSapl polgpside fof aled pesentdorntivmi ng t he

purified ptL.i Ied o] f
absol ut evg???éﬂe Canq%%q“gﬁ)gr{‘gaec%d SHWA%%‘EUSQ d'91 %evlgead dWe e%ééeﬁ ﬁgﬁ%ﬂl nduced
cellsb aep@we@(%téi’n&nbdﬁ@tm tGlinaExm lrewuhaly 1%992é16f49§bfdurtend,8°« IEDat algonsi st ent

ith th ' 2.1
VC\:/Ionst I’Ugtl gﬁq}o reco hant @'ﬁ“ r%ﬁﬁﬁ/%?%\é‘?gweg%igéirﬁﬂmggg runcat edé

r econbi néritnrrsapQ'i%%a@&)MB&ﬂﬁ% aﬁgpwesmomkreqwﬁ@@@g ofigidlcip theeit. i n Exanpl e
1. For the production of a truncated form of Sap2, plasm d pRLV141 was
digested with BanH to excise the 20 fragnent corresponding to the

nucl eot i A& $VieRessditgharmsHs ﬁlq“ﬂ‘sheie'?e’"SFOWV@cﬂﬂ?@ﬁ@%e@ﬁﬂéfh@é degigR di gest ed

pl asApd vRSonkndd @@brﬂél’a&;@v@‘lt \g@st&%vté&weamdreu giesbom@-tiasad gfowméd&mebact erial
cells. The resul ?tjl nge oni es were

DNA t
Fast i ot PR fobe PR SREF ERAPBEATSrL P tREERoR PV RISy Show a
25Al ter naéw‘gebcyseﬁewmmmeﬂnﬁapmibml BdVacrindh€add] $7,t1dg2)arithewbtdertaa

2ddi U onal B RA RG0! SNRAERSH o LA ANRCHIRRDN b hidgand t Sap2

was produce syn neart en or opti mal
expr essi eﬂuvamt audri*o% C§‘y€¢he!mat oaing od 6th T Ue dgecosalssutidap treadein gletivag et ' s codon

usaggg( e Eg %@&‘?%fh thg%@r}?ftl%&m&eésr@ﬁ‘)é?\fﬁaeﬁh ﬁux‘hﬁ%&%

synt hesi ze two restriction sit nd Bam—rﬁ'( 30 (3
end) andsﬁt%effpi’qw&tst%es@(ﬁ@ﬁml apygRre it dg Cegigp %’P@‘B’?"B‘f aﬁh‘éeibiﬁr essi on

vect or pbifHaufdNRvasenadainde bataidiRs 6k RNEGRaI, d3R6PRdgREN or Sgefeiy) , resul ting
in the plasm d pET14-tSap2. The tSap2 nucl eotide sequence in this vector

was confirmed by sequencing. WD 2009/ 036997PCT/ EP2008/ 007920 Al ternatively
a truncaffee pSap inwentdn dlac bsovides fdritise bsegofwas imardistradiayndédngiosidiend, y

Ge h
CodoR s 30 Hbe e coffPRORRN colBhaftl T s FEBR SR AN Al oh v REBheS ) Pty )
The t Sap2r Eqyernt waivesy Mettices ied switatiie phamagedticalsiormyatioon Adcowslinghcol (5
end) and BagHhof egpoiﬁ‘&‘é)ad&ngr T.sd )&ﬁﬁﬁ’de’ éyn%.mﬁbec&h,susn{on@amﬁb hentidd mkjon sites

of the expression vector Novagen ck Bi oscl ences, Darnstadt,
Ger many) De russti|tpi RIgParA 3 Wéoﬁﬂyf%‘i*ﬁ 6’ 6@!‘31{993%2’30% forsaghpinistiaioBoldi @8 sequence

in this Vﬁﬁméi %fee@qmrbéfrmguma SrQWQhI&Qcoﬂt@mg%ngwrrﬁ%lo@lﬂweawépz
purl fication Q recq | cans rot el.ns e ex’&}&g SI on

r ecofBi nBAYPRUHS- %”t%ﬁ&ﬁ% C?%Q?ﬁ‘%"“éﬂ ?’%59 ’”‘fﬁ?i"%éﬁt‘u%‘ B‘Eeé‘i‘??éd in E.
col i MlSacther:ygmgemhesahaﬁe nepinttaod -ipraodue rgiepUoi\ihgphmesitia/propthvdactial | e R et

L obo) " E5tas M8 Bhye e AR 0P n HE ka4 o0 ! °%
kanamyci systevcic.argati lahd n patepteral admmtstrat:on Thus, the invention provides
compositions for parenteral adminisiration which comprise a solution of the tSap2
30 poivpeptide optionally in combination with a suitable adjuvant and/or virosomes or
equivalent delivery vehicles dissolved or suspended in an acceptable carrier, preferably
an agqueous carrier. A variety of agueous carriers may be used, e.g., water, buffered
water, 0.4% saline, 0.3% glycine, hyaluronic acid and the like. These compositions may
be sterilized by conventional, well known sterilization techniques, or may be sterile
35 fittered. The resulting agueous solutions may be packaged for use as is, or lyophilized,
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15 the addition of isopropyl-b-Dthio-galacto pyranoside (I PTG Boehri nger)
with a final concentration of 1mM to a culture with an D. 600 of 0.7,
fol | owed bW4HWPY¥HEF’ 5 h of incubation at 37C. ReconblPr{éfl‘ﬁpz%’ﬁ’ﬂ‘i7§20t agged
protein was purified by nickel-chelate affinity chromat ography (Hochuli E.

et al., ﬁleQ{/éEﬂﬂ;Eé@br@Qé(raﬁdr%@ﬂ c&n&ﬁe@ﬂwgiﬁﬁ@&bn@@@!@mdﬁ B@ortt@ atiieigwation, act urer' s
i nstructions aﬁ denat ur | nlga condi ti ons él | ons Z%F%nt alanl ng the
purifiedT B%ICVES‘SB?' Qs MY Sopan BerrmRgeyirdli FroeRlplE R3S ES 43¢

absol ut erefuhen el ap;ﬁreﬁmst@eﬂ@@mdgitamm‘tloamchtsh asepH atijus@®@Cand bufteniegi nduced
cells, a_new prot

d | 5
consi st eAFERP ttﬂm?ﬁ'e ?HP%E‘PC%M%J& &%Dn@?g%xﬁsr gﬁ# éiePgﬁ%\/:ng% rg %85&@% The
expr essi avetate, pddiibd lacBéyn 2odinck ghioTide Saidssives chpeideo calegidmi ohlogida rsesiiiaon host

s p L e

under condienieily agdeinirable dogwoundsywill b8(Pp R @bﬁmﬁ"%nfrf@ﬁﬁﬂﬁalswﬁd froige Hi s t ag
and i sol aii oy Rir ddhddd sanmm;e HBﬁﬂ nﬁsw Mamgané as@ﬂhgteantrhé SRAcOEAEEI N

wi thout Hi's-tag was performe hi s-tai rotein with a

t hr onbi n Peactier, 8 Bhaymaay (ﬁem*ﬁ%b% BPafﬁﬁﬁ%@%’m %gg; 05 "PiAR §dpglth

ni ckeb- clgtien, 2066: Wiy sORNGRERLAISH Mhics Mcdibdrare rﬁl%.rasmeeraweurm

according to the manufacturer's instructions (CGE Heal thcare, DObendorf,
Switzerland). WD 2009/ 036997PCT/ EP2008/ 007920 The pool of the purifi ed
protein was rcbmeamtcbgvmrhoﬂdﬁmimmcﬁteawl tadty dedminding aippe thevelagder $evhiity t ag from
t he tSap2 r ot ei

t hr ormbi nh grcggg@%rbgégtger frfeﬁgcg and gl:lé)_%'dfe {eFHinBd %kgﬁ@sbﬁl?e%l %%ﬁiohg}C uhated with

h™at recomme e manuf act ur er
(Sigma, Bewhge e tSapel awfmept:dm@ndnsragg@dmnswpztamm él eanvke vEddé&d on an

h 1
:Z)%nbgﬁgo f&gr&ar’t; ?ﬂ%ﬁﬁlﬂ%&ﬁ aﬁ'@axr&oa@nﬁﬁéer@ d"%%érﬁléh% 4; L5 M

NaCl) wi ﬁwaderg}aémré?ﬁ'caﬂ or me%ab@faﬂ@ﬁf Baghle o S‘tféﬁ'lua?ﬁlﬁf\f%ﬂ"hnﬁgpfe@v)ed The

fracti ongmee@h@hial Mk tpﬁarla%c@@rcat l@@sﬂb@éﬁlﬂﬁ@%@b@inﬁsﬁdt@gfm&iﬁbnlm% pH 7. 4.
10l sol atlon/purlflcatlon of rec t H| tag was

roter,n w
per f or me@9REIStIPY RVacHIY- e&‘b?fég‘iﬁecfﬂmfffar? ngoé'%’iw tgéfbf’fe\PZ E“col i was
per f or metheaghatieseitidaeaiabove for pET14-t Sap2. After culti vatl on, the cells
wer e gentri fuged to a pellet and treated with BugBuster reagent as
i ndi €4t ed by the manufacturer (Novagen / Merck Bi osciences, 15 Darnstadt,
Ger many) Adearitagsioatly sultablé fwhulsilam db i rresept iByentiph malyleyg. betasmirstoses e

Lﬁ??;?en%quéivzgﬁétwﬂﬁ:h ! r}{ﬂ > ea %d Ry, bv&ékrty,oér %ﬁﬁ\@!“ FyRHbdsre (1 ysis

his material was | oaded onto a H Trap Q
FF col umﬁOI("mJﬂ%ant frearrEesen) timenl f@am*%fyemoaﬁdﬁonémn%lwéﬁﬂﬁﬁ t¥ buffer B

g I x :DBS uaéilloﬁ}eé céh %laa%fstéreMzWa»amhél {br%t&rnﬁéhi géin, td \/Jé)%(nsh!éfrﬁzlﬂrdB 0\éer
colum vol u actons._con r ed an

G P AT aes froess tise al prdid Sk e r Sk oG SR e B el o
urea -> lxaMdgﬁe@l dekveﬁy Sydbn| @ dosafe 20miMistratam) willeacboursardef @nti@bul at 4C, 1
L vol une. IS d on a HTrap 0 FF colum (CE
Healthcatr%t ﬁ?ﬁ%‘??“ Lo h§ﬁa¥%§ef£¥9‘g uffer A (Ix PBS, pH 7.4, 10 mM
NaCl) and buffer B (Ix PBS, pH 7.4, 1.5 MNaC ), and a gradient to 100%
buffer Bayega; Sopedtte :;r{da&%ﬁbgﬁsons containing it of the present invention may be

30 used to prepare a pharmaceutical composition comprising the active compound in
combination with a pharmaceutically acceptable carrier adapted for intravaginal
adminisiration. Intravaginal pharmaceutical compositions may be, for example, in the
form of a solution, cream, ointment, gel, lotion, foam or aerosol formulation adapted for
application to the mucosa. These intravaginal pharmaceutical compositions containing
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25 containing tSap2 were pool ed and concentrated on a Amicon Utra 10K

colum (MIlipore, Zug, Switzerland) according to the instructions. The
buf fer was Wh#fife®to | x PBS, pH 7.4, 1.5 M NaCl) by RHERYETPBn of Naa.
This material was | oaded onto a H Trap Phenyl FF colum (GE Healthcare,

E)Ju]{):;ndog3 ftheI @Mggg@dé cﬂfﬂgz)e{ey&n(l) hw@ehtfohgr?iﬁar@ MClﬁ’Eéabdgkbmg% tdg*g, Hlﬁowow tg)f?nd 5
uf fer X : . a adient to o buf fer
over @,{/‘ ?ﬁ@%@ﬁ'@??%@%’&ﬂ#@ﬂfﬁ Wﬁ%a ppgrgbafe%%ﬁy 813 Y% oncentrated on
a Am con Utra 10K colum (MI1ipore, Zug, Sw tzerl and) and washed three
times w | X H 7 Cl te S d|n | i quot s
at 4C ané-n?rf}?@ﬁﬁacgg Mﬁ@?fg"}igﬁ%%%&’?;ng % O%%gg ! éetn% tagi lity
of re&onbimanitraBap ina parn8aplicilycastsplabiet prepgationsd Swpzrameraeor@(ma&ssed and

purified, apgg%ﬁﬁ@@é%\ rﬂac%ﬁﬁ@k%c&erﬁ%ﬁen Loncahdt tfbﬁwsro?%?lgb&dﬁ@mg[ 25dds,and t Sap2
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20
The dosage regimen utilizing the compositions of the present invention is selected in
accordance with a variety of factors, including for example species, age, weight, and
medical condition of the patient, the stage and severity of the condition to be treated, and
the particular compound thereof employed. A physician of ordinary skill can readily
25 determine and prescribe the effective amount of the vaccine required 1o prevent,
counter, or arrest the progress of a malignancy or infectious disease. Optimal precision
in achieving concentration of drug with the range that yields efficacy either without
toxicity or with acceptable toxicity requires a regimen based on the kinetics of the drug's
availability to target sites. This process involves a consideration of the distribution,
30  equilibrium, and elimination of the drug, and is within the ability of the skilled practitioner.

in the uses of the present invention, the compounds herein described in detail can form
the active ingredient and are typically administered in admixture with suitable
pharmaceutical diluents or excipients suitably selected with respect fo the intended form
35 of administration, that is, oral tablets, capsules, elixirs, syrups, and the like, and
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intravagi nal (i.v.g.) route at weekly intervals with 1-100 pg of
reconbi nant SAP2 and t SAP2 preparation and optionally together with

adj uvants (& HYEP" ug). Control animals 5received omMfGF/HEEEPIT&0sal i ne.
4.1.3 Vaginal wash The rat vagi nal cavity was washed by gentle injection

and subs ggiisiént AR rc%hbé?ﬂoﬂii &qa%na&eﬁ&'i prme;egol IFef tiglarddeUit6ls viging pool ed
for each experi nent al 9 ou& ge resultan wer e centrlfu’%ﬁd for
P Ty e o

ni nut es AfMigigtion ig t gt g% ‘&PSB'PO%‘Ggaé“Vanﬁfcl“ﬁémmo‘é%é? Bant vvas
assayed tembmagiwiala asi-idardiresmadbulicdl labéeptablsl @ieeicsdariiSsuag aisnaharGl, al bi cans

constituents jn vaaqi f| ui The pr.esence of anti bodi es ayed in
Cheyag Fbeal St B e i, Mt e Rt Foi e or Dt ST e BRI e or bent
assay 5( ElubSégnif, Getrstogreting. agehtsadnd, cdtmrmg(ztgentsmanralso( 19 86prpoGd BB1Be2624; De

Ber nar di Thi I:ure Suﬁgkge bklﬂgﬁclrricluu]e”mfﬁou r%ﬂ%ﬁ))‘ stgl%h %i%%h@atéﬁk&ﬁj%ﬂéﬁucﬁoo gl of

a purified nat reparation provi _ I'van,
Massey, Bniplerss Qrpetapadztm s@rmwmeueners, maéwaz-wﬂ syntdpliq @inprggush ab ac®iR M sodi um

car bonat holBfnsBenh SGHILIG AN KUY (Aot BolEhRERS BPod! waRs hgdi es and

was di sp I nto yrene mcro tifration plate, which
was kept sy Beni gubricantsqesed Af tthese ms@ée\ﬁa@m@c\wﬂ% hWWmeQ@LOPBSO%WT'f er, 1:2

di | utpongieate, ¥é’eﬁbrﬁ1§ieafalté“n€$?n¥‘§urﬁ ste%ﬁht@'s%&uﬁﬂntﬂéh%htét @oa.nmmcb@eet goemhl S andh .
erat ure was wasne

the pl ates t nm

agai h i EHOTRH 56 TR DN O3 e AP HTHER o e oo} SHIHBH of

al kal i ne aphaspirata s@nibanyugaheihedkeep anti-rat inmmunogl obulin 119G or 1gA
(obtained from Serotec Ldt; Kidlington, Oxford, United Kingdon) were added.
Bound al kal i ne phosphat ase was detected by the addition of a solution of
par a- ni t Fophmyﬂer&@?&dmhrwtphm etérite dispehsion] am seuiipnt fage dasitedt higotohiat es wer e
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The tSap2 polypeptide, compositions, or formulation thereof of the present invention may
be coupled to a class of biodegradable polymers useful in achieving controlied release of
25 a drug, for example, polylactic acid, polyepsilon caprofactone, polyhydroxy butyric acid,
polyorthoesters, polyacetals, polydihyrdo-pyrans, polycyanoacrylates, and cross-linked
or amphipathic block copolymers of hydrogeis. Generally, subjects can receive an
intfravaginal administration of an effective amount of the tSap2 polypeptide and
compositions either in combination with delivery vectors, such as virosomes and /or
30 additional adjuvants, or by themselves. The tSap2 polypeptide of the present invention
can also used to prepare a pharmaceutical compasition that may be administered in the
form of liposome delivery systems, such as small unilamellar vesicles, large unilameller
vesicles and multitamellar vesicles. Liposomes can be formed from a varisty of
compounds, including for example cholesterol, stearylamine, and various
35 phosphatidyicholines,
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5l evel were used to determ ne statistical significance. Al statistical
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descri b el sewhere (De Bernardis F al., Infect.
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(1 200_0) , B b@%?:ht&%@”éccofﬁ@@ t?@ldgﬂﬁét%dnétﬁwéiom& ieantisn ﬁwgﬁ@e@he&ﬁﬂo x g for
mniga refrj ated Bio t he super nat ant as

descri begh‘étpd?/%e.m %W@"P%Lﬁ et gc?g)é 1 "ns5eP el?e%}?. spv%% FHets

2009/ 036 98strbdd E&%@O&r@i@é&&&n&mmﬂés&mk/ iof dree0 imeeriiims dul afidition tathiosas

cont %”' ggscﬁgag%% ég«db&ﬁ%&o%e%?gkfeﬁ @ﬂﬂmw%ﬂu&yﬂ fhe erpm e R0 ﬁg fi ve

rat s wer Intrava ee tinmes at week I nter
first grdegripérerywel a@frp@/tb@g@rrmle& rimbawiﬁlcgmwsarwnaﬂnéﬁéto fﬁ!héﬂt@econd

group StHees%gbé/@qthpmg@agmgf truncated protein |linked to the virosone
surface, and the third group was treated with buffer. One week after the

| ast i muni zation pools of vagi nal washes were collected from each group
and were 1:2 diluted for the ELISA. Awld type Sap2 preparation was used
as coating antigen for the anti bog &gﬁvggtl on in the i munol ogi cal assay.
The ﬁ?esence of antibody in the v éi“ luids is expressed in 10 terns of
absor bance, which was read at X---405 nm The results are shown in Figure
4, The following examples are provided to better illustrate the claimed invention and are not
to be interpreted as limiting the scope of the invention. To the extent that specific
materials are mentioned, this is merely for purposes of illustration and is not intended to
30 limit the invention. Unless otherwise specified, biochemical and molecutar biology
procedures, such as those set forth in Voet, Biochemistry, Wiley, 1930; Stryer 1995;
Peptide Chemistry. A Practical Textbook, 2nd ed., Miklos Bodanszky, Springer-Verlag,
Berlin, 1993; Sambrook et al., Molecuiar Cloning, Cold Spring Harbor Laboratory (2001),
Ausubel et al. (Eds.) Current Protocols in Molecular Biology, John Wiley & Sons (2000)

35 are used. One skilled in the art may develop equivalent means or reactants without the
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Exanpl e 8: Virosome-based fornul ati ons containing tSap2 endow a hi gher rate
of infection clearance Specifically, three groups of 5 fenale

ovar ect om 2¥éH%4ESwere i muni zed with different 15 pHEFRPREPEIE fol | owi ng
t he usual inmmunization schene: the first group received 20 pg/ dose of
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protein linked to the virosone surface, and t t hi roup.was treate
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(20 pg/ d@ﬁﬁ)\ihe@coﬁ’é’&ftﬁé invEienonth after the last treatnent all rats were
e

chal  enged with a vagi nopathic anount of C. al bicans. The course of the
vagi nal infection was nonitored for 28 days. The results are shown in

Fi gurg SexaRixanmphernfs avi MR§PAES containing the tSap2 protein confer a
better protection Tn this in vivo experinent, two groups of fenale

ovarectonized rats. were i iﬁg.i travaginally three tinmes, at weekly
I nt erval g?fvm :Frﬁor%ﬁﬁg%gﬁégge@%?gl m'r?S‘gt he truncated protein and the truncated

protein alone, respectively. Four weeks after the |ast WO ]
2009/ 03660zbican 6 rasseihatiAfEgel BNA gpyrce My this\glicy- EWaS POMGY with a

ot on e, RRE s elfacs, 03 YD SheR ShcRyehl ool MRS Bl oy e S Ui ¢ s
(CFU) . Ajdcataranpgals anisifdcieeat,iuvfe gileda Mheas (el as.hbxtld@insttorvagpnmaihartt | ui d. The
resulLs afe RO ol BekARE whically dRh fn e BRHTHRI RS, BRYE edRPhet,

0.5 NaCl, pH 7.00) or LB-plates (1% tryptone, 0.5% yeast exiract, 0.5% NaCl, 1.5%

agar, pH 7.00) supplemented when necessary with ampicillin (50 mg ml™"), kanamycin

{50 mg mi'") (Boehringer). C. aflbicans SA-40 initially isolated from the vaginal secretion

of a subject with acute vaginitis was used for experimental vaginitis. The modalities of

20 fungal growth, induction and assessment of experimental vaginal infection in
oophorectomized rats were as previously described (Cassone A. et al,, Infect. immun.
(1995), 63: 2619-2624; De Bernardis F. et al., Infect. Immun. (1997), 65: 3309-3405).

1.2 Cloning of the SAPZ coding sequence

For the molecular cloning of the SAP2 coding sequence, the SAP2 coding sequence

25  was amplified by PCR from the genomic DNA using Ca70 and Ca71 oligonucleotides. A
1% agarose gel was run to verify the correct size of PCR product, and only a single band
with an estimated size of approximately 1200 bp was present. Following restriction
enzyme digestion, the PCR product was excised from the gel and purified. The coding
sequence was ligated into the digested vector to give pRLV141 plasmid. To verify the

30 sequence of the inserts and the frame of the recombinant His-tagged-proteins, pRLV141
and pRLV 143 were completely sequenced by Genenco (ltaly).
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CFU nmL vaginal Fluids x103 Infected rats CFU niL vagi nal Fluids x103

Infected rats tSap2+IRIV >100 5/5 43 2/5tS >
WO 2009/036997 : ap2 >100 5#(:%151}2003/007920

1.3 Expression and purification of recombinant C. albicans proteins

The expression of recombinant 6xhis-Sap2 was obtained in E. coff M15 carrying the fac
repressor-producing pUHA1 plasmid (La Valle R. et al,, infect. Immu. (1885), 63: 4039-
4045; Hochuli E. et al., Bio/Technology (1988}, 6:1321-1325). Induction was performed
5  in LB medium containing kanamycin and ampicillin, by the addition of isopropyl-b-D-thio-
galacto pyranoside (IPTG; Boehringer) with a final concentration of 1mM, to a culture
with an O.0.sq0 0f 0.7, followed by further 5 h of incubation at 37°C. Recombinant Bxhis-
tagged protein was purified by nickel-chelate affinity chromatography ( Hochuli E. et al,
Bio/Technology (1988), 6:1321-1325) according to the manufacturer's instructions
10  (Qiagen; denaturing conditions). Fractions containing the purified polypeptide were
pooled and precipitated with 3 volumes of absolute ethanol, resuspended in water and
stored at -20°C. In the induced cells, a new protein band with a molecular size of about

48 kDa, consistent with the predicted size of 6xhis-SAP2, was observed.

15 Example 2

2.1 Construction of recombinant plasmids and production of truncated recombinant Sap2
{tSap2)

Fuil-length SAP was cloned as described in Example 1. For the production of a
truncated form of Sap2, plasmid pRLV141 was digested with BamHi o excise the

20 fragment corresponding to the nuclectides encoding amino acids 1-76 of SAP2 coding
sequence. The digested plasmid was re-ligated to give pRLYV143 and used to transform
the bacterial cells. The resulting colonies were analyzed for DNA insert length by
restriction mapping, PCR and DNA sequencing (data not shown).

25  Altematively a truncated Sap2 including the His-tag and with an additional protease
cleavage site (thrombin) between the His-tag and tSap2 was produced synthetically
(Geneart, Regensburg, Germany). For optimal expression in a host system the codon
usage was adapted to the host's codon usage (¢.g. by Geneart, Regensburg, Germany).
The tSap2 gene was synthesized with the two restriction sites Ndel (&’ end) and BamHl

30 (3 end) and cicned inte the Nde! / BamH! restriction sites of the expression vector pET-
14b (Novagen / Merck Biosciences, Darmstadt, Germany), resulting in the plasmid
pET14-tSap2. The tSap2 nucleotide sequence in this vector was confimned by
sequencing.
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62 3/5 PBS >100 5/5 >100 5/5 Table 1: The table shows that the virosomes

containing the truncated protein confer a 10 better protecti n an ani nmal
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| east 4 kgagbiniaibbite sequted inlstieblofRagtmtipsed ty deagempings phoet hanol ami ne are
consuned by the addition of trace amounts of Tris buffer pH 7.4. The

solution is stored 25at 4C until use. WD 2009/ 036997PCT/ EP2008/ 007920 10. 2
Coupl ing of Candida protein to phosphoet hanol am ne via prinmary am no groups
For agw Lo Bypedssipn epd partficationadf recombinantye. akeieangwaateids anount of the protein
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The expression of recombinant 6xhis-tSAP2 (6xhis-SAP27*%)

polypeptide was obtained
in E. coli M15 carrying the /ac repressor-producing pUHA1 piasmid (La Vaile R. et al,
infect. Immu. (1995), 63: 4039-4045; Hochuli E. et al., Bio/Technology (1988), 6:1321-
1325). induction was performed in LB medium containing kanamycin and ampicillin, by

15 the addition of isopropyl-b-D-thio-galacto pyranoside (IPTG; Boehringer) with a final
concentration of 1mM, to a culture with an O.D.g0 of 0.7, followed by further 5 h of
incubation at 37°C. Recombinant 6xhis-tagged protein was purified by nickel-chelate
affinity chromatography (Hochuli E. et al, Bio/Technology (1988), 6:1321-1325)
according to the manufacturer's instructions (Qiagen; denaturing conditions). Fractions

20 containing the purified polypeptide were pooled and precipitated with 3 volumes of
absolute ethanol, resuspended in water and stored at -20°C. in the induced cells, a new
protein band with a molecular size of about 35.5 kDa consistent with the predicted size
of Bxhis-tSAP2 was observed.

25 The expression of pET14-tSap2 and pET-tSap2 was performed in expression host
systems which are lysogens of bacteriophage ADE3, e.g. E. cofi BL21(DE3) or £. coli
Origami{DE3) (Novagen / Merck Biosciences, Darmstadt, Germany), under conditions as
described above.

30 Proteolytic removal of the His-tag and isolation/purification of the resulting recombinant
tSAP2 protein without His-tag was performed as follows:
éxhis-tagged protein with a thrombin. cleavage site (from vector pET14-tSap2) was
purified by nickel-chelate affinity chromatography on a HiTrap FF Crude column
according to the manufacturer’s instructions (GE Healthcare, Dibendorf, Switzerland).

25



resuspended in 0.1-0.5 m of PBS pH 7.4, 10 mM EDTA. This solution is added
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Bi o- Rad :’; boratorl es (G attbrugg, Switzerland). Chol esteryl

N(trimet ‘3’ fimoni oet hyl ) car banat e chloride (1Cchol) was purchased from
Mer ck EpiTow &x;@r@ssmrf HfHbeisETSaRi vieglor Inanelli wasnfariganechas/ desggeas affove fas

A Si ngapgg% @.{sfag §{1?$ Qthadn %éﬁcé}ﬁq?:é}é *?:%ﬁtntd&fa& lﬂ@'&zﬁeiiét §ﬁd %eﬂéd waB

pr opagat antol c cawtg ryonat ed a/g Gerhard, W (1976),
J. Exp. RwaBusterqreagat agoggicatog by t %t“éﬁﬁﬁ'@&tuﬂ?fo(mom W%eﬁj?ﬁ%@c%&ser n,

Swi t zer | gaghstamd c@érmaw)eeb a§o|§l@sshél b@@sbﬁkms (B). Bnad,. the( 19 7ddre Vi 1 0l ogy
44: 396). The hema hol i

; ding t
801 t ohor TesEaRereRa 2 bl voe SRy Beftel & texeri ol SRy Ptsaet T ¢ M0 1O
HA- quant i7f4; aaiuesn) affiie matingh WaEoawes osto redd TrapdQ U mummeesmeasthcm

CB:?ggEZrS]; %fE Jo%s%‘” ‘{]e\/%'e@ gﬁ%@%‘gﬂ‘s}‘b@’?‘%&z‘g%@% b’éﬁ M&g@%ﬁ g)paPQ?l on of the

vi r osonesitFargradientde eﬁ@%ettuﬁernB olerfcotime vplomeRIGY). dhe fketiche pomsfinpar i fi ed
Infl ‘é@”z?sa?/zsj{ %BQIE@ ap &'Ed 'l Bés(éﬁ‘?/)z; 'OQSWMWS%V%}HF digsed wal i ne

(PBS) was | et was di ssol ved

in PBS ( yre33>r£1b)1 Utﬁﬁnt’élmm?@ &@63 MM"@ o a%i\/hw@n@@h;}mﬁ fﬁﬁ%@lé&:@@ef‘ her
( PBS- OEG) .voftfié. ﬂh&w@ﬁpm@@a@h@ﬁma&adénloamm @FP@olﬁﬁﬁJ(GEa{e@&hdaﬂéTU)

AR S NN M 7 e
m of PBBeGEEH 7her. @Inmpoml anall &l graaifet tohmdafehntgglamvamsrrevwhaﬁnaommswer e
Too 680 GoRAANEn 2B tfEr RGh e e ER Ui Juck oy ER) ot PR S8brsones ™
wer e f or iididipbse, deg, @vg@arﬂandbmadmg( BNhBineBedidss. TBE bRbet, wagl Céiaﬂmﬂdugg X
Swi t zer | apd) o1 7.4, 1.5 M NaCl) by the addition of NaCl. This material was loaded onto a
HiTrap Pheny! FF column (GE Healthcare, Dibendorf, Switzerland), with buffer A (1x
PBS, pH 7.4, 1.5 M NaCl) and buffer B (1x PBS, pH 7.4, 10 mM NaCl), and a gradient to
30 100% buffer B over 10 CV. The fractions containing tSap2 were pooled and
concentrated on a Amicon Ultra 10K column (Millipore, Zug, Switzerland) and washed
three times with 1x PBS, pH 7.4, 10 mM NaCl. The protein was stored in aliquots at 4°C

and frozen.
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11.3 Preparation of SAP2/tSAP2 coupled to virosones (protein-G RIVs)
Protein-G@ Rl Vs are prepared by the detergent renoval nethod. For a final
vol une of ¥OAM93%%y egg PC and 4 ng PE are di ssol véd TR UM ™28 pBs, 100
nmv CEG (PBS/ CEG) 15 and the prepared protein-PE conjugate (1 m; see above)
i s addedgkgmfibisstabil/ b RcombianitdapainditBaset i vat ed infl uenza A/ Si ngapor e/ 6/ 86
virus is centrifuged at 100,000 x g for 1 h at 4C and the pellet is

di ssolved in 1 f t i ds and
Vi ruses ARl SAha aHo Dz ue Bapiel R et ok LSRR P ed at
100, 000 ancngcmgdfreccm;ubnma&CSapmamm§a9ap@rmmenﬂted is RBfion diffierent lgngher st eps.
Vi rosones, 20 a the r e n 1.5 g of
net oo B SMBcaloR PP IOTet RouSF IR ok R e el T e

vi r osBneinsgbaiion dmwth preparetians vegre ambjemmﬁ%% E@GE‘#aéétaﬁ@dd“ﬂWt%ﬂoﬁiaﬁae Sap2 or

t Sap2 i ngg@mbination with I'yophilized virosomes 25 12.1 Preparation of

vi rosones contai ning TC- Chol Virosones contai ning TC Chol are prepared by
t he detergent renmoval nmethod. For a final volume of 4 m, 32 ng egg PC, 8

Ny OPPE gpdiandled Iﬁuabﬁ%sﬁtyéadﬁ(m Ry bwbammmetehwvbmwmmm Salptaor i de

(TG chol) are dissol ved f PBS, ng HA of
i nact i vaP@HMAISIZAHEY Q?‘W%é‘\) ﬁf‘P BT { 8%&% ‘&ﬁ@r"t RY |S[95n‘§
straip i Eeg}@ﬁﬁtfohfmed;ngﬁnchﬁﬁsoﬁ(wﬂx (gt $70C), Ihik padteid repadtivhwapalsd geryi s

di ssol ved of PB ol i ds and
Vi ruses QFEP 9@£%B@@¥E %gégg% %ﬁgﬁéé&gbgéyﬁ ﬁ%&g%|§ﬁ?% %R%Pnﬁé% 50%

(W V) subax@:&eatamdﬂ&bwrs;dn ednifast, the wiild . typEhBap2niprepareton wag iabile falloyesd at

100, 000 r I val using
Lo 9 mcgb{x% idr é‘ma%m S \:{h agﬁﬁg?ép@@%ﬂr@ agggbtabg dé?f)a%%&?;ég%ﬁe argval usin
shaki ng. SWH@Sﬂm@BHWymﬂﬁﬁﬁﬁﬁrﬁlF@é@ﬁ%ﬁ are then sterile tittered (0.22 pm
and gkiquoted in Ssterile glass vials. The closed vials are frozen at -70C
and then |yophilized at -40C for 20 h and 10C for 2 h. The closed vials are
stored aEX2P@8dn until use. 12.2 Preparation of SAP2/tSAP2 coupled to
Iyophlllzable V|rosones (proteln TIRIVS) To obtain TIRIVs with Candi da
protein Stan phoso iahe flldwiag ehes ntee protein is coupled to PE as
descri bed above and di ssol ved i n the solutlon cont ai ning egg PC, PE

4.1 immunogenicity of recombinant Sap2 and tSap2

E.U

4.1.1 Animals

20 Oophoreciomized female Wistar rats (80-100 g) from Charles River Breeding
Laboratories (Caico, ltaly) were used throughout this study. Animal maintenance and
overall care were as described elsewhere {(De Bernardis F. et al., infect. Immun. {1997),

65: 3309-3405).
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10 and TC-Chol in PBS/ OEG before conmbining with the detergent sol ubilised
viral HA of inactivated HLNL i nfluenza virus. The detergent sol ubilised
phosphol i pMds2%HE T r uses are nixed with sucrose to FGHHASRERent ration
of 5% (w v) and sonicated for 1 min. This mxture is centrifuged at 100, 000
x g for 1 h at 18C. Virosones with the Candida protein coupled to their
menbr ane4arEiniriheginebimmadizayjordetas gent renoval using two tinmes 1.5 g 15 of
wet Bi o- Beads SWM2 for 1 h each at roomtenperature with shaking. The

vir osone ‘Evé JJA 595 St i 26 P& a@ﬁ‘\% %éﬂeewpto@ﬂ of {r‘xréett%éé %},gl ass

vi al s. ose V|a S rozen at -70 t hen ophilized a 40C f or
20 h andmnre@gfr@t (iz.ga). roviseatcivesiddintand!ss wainé Hloomaf a&comb@'zl@tnsﬁﬁ@ iand yse.

20Reconsid At |, Qfon;[ar?ﬁ dpy&ﬁhi dgéﬁ@r Mthhéﬁvdn% %%mwgh ErBCdHha¥o!l ume of

sterile water. ism shortly for out 107sec on the vortex on
i nt er rediegeeq eleptedirgalincor ed at 4C unt|I use. Exanple 13: MAbs aaai nst
t SAP2 oh/ pepti de provi de passive protection 25G oups of five rats were
i nocul at ed.3 wigimvagsmal |y with anti-tSAP2 antibodies that were eluted from
i mmune vagi nal fluids by absorption with tSAP2-coated Dynabeads, 30 m nutes

ST 4 Al RS et (1o
concent r ad PBR. Bife q@@ctp@ﬂwﬂs wEtecpaolRgSoeReh e@‘ﬁ?fﬁﬂ@ﬁ%@m@htﬁ@ fgﬂFé?t %r e MAb
NL212A8, Mdé% 'Ele.?ftil.&rggd W ¢ n?fﬁﬁ@g &t 560t §Gh A0 piMRtatbd Bidiligd) Gabiegle Sap2

protein, MAP NL di rected agai nst the eno ase reconbi nant
prot &0n. suwmyﬁegaww&wﬂwﬁeem@ﬁézo Quantitative variables were

tested for normal distribution and conpared by neans of the Student's two
tail ed WXELIER tf dxnem dés againg Coapicpnopmstivens invagmabissilsssed by use of the
x2 test or, for small nunbers, with the Fisher's exact test. The ANOVA

anal ysi s ﬂé ﬁf@ge'n@é'cﬁ é’?@iéod‘l‘%eq’agoéssﬁgé@% (112 vH@héIeQaﬁgplbﬁ% predRubigi | ed
tests of If1cance at t | evel

were used to determ ne’ the

I gni
statisti é‘éﬁcr@‘?cbﬁi‘#m%%d 'WP”@F’&‘P’P%’% RSSRY éﬁdﬁ%é@a%?eep‘p@ Plor iA8Gt usi ng t he
Softwar e1rivh Ol 1(8005h N pe pbad; Bb dHarnagis Fheva, iiffedti Binie. ?zoobptéa apd7-- t Sap2
gNLZI 2A8 and NLZIQBS?) con fe§ % rot ect a torats uci ng a very
rapl d5c1 304N R0 &y of epifed BRYVE $3RSRT 'Pfié'at\f’ggé‘w ly Ve
cont r ol saBgeye| Yhiverdtys Paf@bish nfgorﬁﬂl Mev@ Zaalidvigy apsug@el lis @2 rans@cmﬁm enol ase
mAb. Under t he condltlgns tested, .the ef g\ct 0 ant

subst ant FAPPRAIR A% USET 25t 603 AERMifle e\/\/ld?tﬁ"tfol“u?}oﬁ%t?’é?ﬁ@s a'}fs HSﬁul ar
ant i f ungaispehseg int@thewvdlls apepiyatyrame reickeitlatidmpiate, Bajoh walalkbptt oremighteat ment .

CLAI VB 1gt f %l XR r%r'eg a%R ssv'wﬁwt e%nog@i?@é{ b8f¥er,t h? thLRilohé)W J%ganQMJ?d% v@&jad

sequence
20 distributed in triplicate wells and the plates were incubated for 1 h at room temperature.

Each well was washed again with Tween 20 PBS buffer and predetermined optimal
dilutions of alkaline phosphatase-conjugate, sheep anti-rat immunogiobulin IgG or IgA
(obtained from Serotec Ldt; Kidlington, Oxiord, United Kingdom) were added. Bound
alkaline phosphatase was detected by the addition of a solution of para-nitrophenyl

25 phosphate in diethanolamine buffer and the plates were read at A 405 with an
attomated micro reader (Labsystem Multiscan, MS, Finland) blanked against air.
Vaginal fluid was considered positive for a determined antibody when the O.D. was
greater than 2 times the value of the well coated with the same antigen and tested with
the vagina! fluid of non- immunized, uninfected rats.
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(a) the amno acid sequence shown in SEQ ID NO 1; and (b) an amno acid
sequence which is a fragment of the amno acid sequence shown in SEQ I D

NO: 1, wher &GP94PHhni no aci d sequence is at |east 15AMAEYEL s in

| engt h, and wherein said am no aci d sequence defines a pol ypeptide that
exhi bi t sQaantlive aRiKed WekOlebalfentornal tisribpidry greptomisared bg insdana@f of t he

Pl oi o SEPRISAGR ES FeeT SUTSSEP? e P PrabalT Wi Bar b BT nEEPANE 107"

sequencexsisiver, fon sBEONLDLAIG dith thb )Fisherisiekait cecANOYAguelysie ollingince s

conpl enen : ; cleel e acl s Whi ch
encodes. Priodet o SHTPAEIERER samoS) Tue- bl BT Rehe ATRLBL6ES A1 2
aci d Seqleseicwemhivetd its detémmangrestatistidal t signifivanteei &ll aatqtigticad crnaiysle wBd®wWn i n SEQ
| D NG 2, | | eotides in
Length. BB T B o S B oA D 1 et hat
exhibits an antigenicity equivalent to the pol ypeptide consisting of the
ani no actgarﬁ%gymscgemmm EEdid iNGhrhuniSed MRCt OF conprising the

pol ynucl eotide of clarm st cell conprising the vector of claimS3.
5. Co 0|t|onco I n of the m1l. 6,
CorrpogP ti YR LOtHHr r@ivﬁ ergglel %vgge[c °(5TH cpfate HE D W"R%C%%E@{ mgx%éa%riai q%’%{a m2. 7.
The aonpuséd tmes at vaeily dfiecklsi wee Praup &cwhed:l’ﬂ){)slwoaa(xmm@ typ8 Safle
conposi t %vﬂ@r 9% 3% dr%h?d WEs ?anm}M}btgg 2??1@‘2{05@ stt QteQrSaB?r enaddik i onal

corrponen S sel ecte mexcl pl ents uvants, virosones, or t he
i ke. 9. awéhmlﬁasttnmup@aw\epwl@ef eoingl washes were ep”eezeefrﬂ@ Q@é‘f‘rﬁ@é‘PtaPQn 10.

Use of atnch&@asd dAR&d 9i2 &heemsanahhmé il Aulindd angézgﬁpi@u) |®agy one of
the polynucl eotides of claim2 for manufacturi n@% a{ﬁ)&ar maceut i cak

conposi t MEA FaR Areraratiopavarekiedos pRADE AT BY A Y 9 EEEN Brihe The use
of Chﬁl mnarﬂund(d@%emap hﬁn&p@dem Cofrﬁrﬁﬁtbdyoﬁhelcﬁic aorGaadvnday;aa BagRnsthe nf ect i on.
12. The use of

n Lon
corrponent’%@”?élﬂé@% é'ije’fW%ﬁSr?%i{HeﬂP% ﬁf §b3°6t?qnﬁ%n‘f"§' yaf’ u‘?ﬁé’n?@‘%% }’
vehi cl esincRasé e ahiibedy prafuation i Sdervadd moble fmslgApfhec:ham rimﬂr@noglbmmel n the
delivery n‘GS:Ué !nethesmu%ogai emmwm?y The results are shown in Figure 2 and demonstrate
that the truncated Sap2 (1Sap2) induces higher antibody levels than the enzymatically

20  active wild type Sap2 (Sap?2) in vaginal fluids of immunized rats.

Example 6: Protection of C. albicans challenge after vaccination with Sap2 and tSap2

One week after the last immunization, all animals were challenged i.v.g. with 107 celis of
C. albicans, and the infection monitored by enumeration of colony forming units (CFU),
25  as reported elsewhere ( De Bernardis F. et al., Infect. Immun. (1997), 65: 3309-3405; De
Bernardis F. et al, Infect. Immun. (2000), 68: 3297-3304). Two independent
experiments were carried out. For antibody {Ab) analysis, samples of vaginal fluids were
taken at regular infervals from each animal by gently washing the vaginal cavity with 0.5
mi of PBS, as described elsewhere (De Bernardis F. et al., Infect. Immun. (1997), 65:
30  3308-3405; De Bernardis F. et al., infect. immun. (2000}, 68: 3297-3304). The collected
fluid was centrifuged at 3500 x g for 15 min in a refrigerated Biofuge, and the
supernatant was assayed as described above. The results are shown in Figure 3,
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14. The use of claim 13, wherein the pol ypepti de and/or polynucleotide is
linked to the surface of the virosone. 15. The use of_ clains 13  wherein
t he pol ypeB’tO:’Z({]%9 "3R4 or pol ynucl eotide is contained i FPEAR2PHHET of ¢t he
virosone. 16. The use of claim 13 ,wherein the polypeptide and/or

pol ynucl €gimgle 7 yirm-basegedrmtmthhe centeihiagaeSad2 modeechipharilo@dndrighhe | unen
of the vi [ OROne. 17. The use of any of clains 10-16,wherein the infection
I S nmucos nd/ or system c. 18. The use of clainl7, wherein the infection
I's nucosal and the disease caused by said infection is selected from

vul vovagith®e gsrupe $bvratpéaresdmnauizee irdravaginalikithree §mes S waghaintanadst one of
the pol y&%phﬂsﬂ%%@f reeé@édnz@ Bodé oﬁ"truh&?&i pRilén Aiorleh ahd QbydHdcheebi des of
claim2. 20 claimi19 for the in vitro di agnosis . of ﬁgCandlda

i nf ecPi offcelygd gq“h'é/dl%‘ﬁ? of)fr“’é\%\}edol?miﬂ"hi'%d 19 IR vViRsereisHIRRe 283 A ¥iYi nf ect i on
i's a Cangioidp walshica@Riswittbewdri @he ﬁaek ﬁ'ﬂﬂﬁ tha 'ﬂas@fmlﬁxmyzaﬂfm obati @5\1&@:‘&321 further

EP31550, SagIe et BRSSO, S D Gt TolE | SAbEch 1 2 AT B8Ry on

Bi ot ech Agpxlirépa raffnnpmas tuseuilsasanabtmgt d;m@en ffor thehantiboslgt dmtextioand theeventi on

Z160 10 AN AR, (1 Qebcd o DAY 1% YEAng 3B )ESomigta 12 1

Candiida &drins obstsorbance, which was read at A=405 nm. The results are shown in Figure 4.

Example 8: Virosome-based formulations containing iSap? endow a higher rate of

infection ciearance

Specifically, three groups of 5 female ovarectomized rats were immunized with different
15  preparations following the usual immunization scheme: the first group received 20

ug/dose of truncated protein alone, the second group received 20 pg/dose of truncated

protein linked to the virosome surface, and the third group was treated with buffer. Four

weeks after the last immunization all rats were challenged with a vaginopathic dose of

the C. albicans strain SA-40 and the Candida colony forming units (CFU) were counted
20  1,2,7,13, 21 and 28 days after the challenge. The results are shown in Figure 5.

Four groups of female ovarectomized rats were immunized intravaginally three times, at
weekly intervals with the following preparations: 1} truncated protein Sap?2 linked to
virosomes (20 pg/dose); 2) truncated protein Sap?2 linked to virosomes and combined

25 with HLT (20 pg/dose); 3) truncated protein alone (20 pg/dose); 4) buffer. One month
after the last treatment all rats were challenged with a vaginopathic amount of C.
albicans. The course of the vagina!l infection was monitored for 28 days. The resuits are
shown in Figure 6.

30 Example 8: Virosomes containing the tSap2 protein confer a better protection

In this in vivo experiment, two groups of female ovarectomized rats were immunized
intravaginally three times, at weekly intervals with virosomes containing the truncated
protein and the truncated protein alone, respectively. Four weeks after the last
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<220> <223> tSAP2 aa <400> 1 dy Ser Asn Asn G n Lys Leu Asn VaI
151015 Asp Leu Trp Val
530 Asp G n Thr Ala Asp Phe cys L%:T@Pﬁmff%m@ y Thr Tyr
Asp Pro Ser 354045 Gly ser ser Ala Ser G n Asp

Asp Thr
Val

Thr Ty

% Ser ser

Pro Asp Val

Leu Asn Thr

Il e Val
Asp Cys Gn

Pro Phe Lys Ile

Ay Tyr bubo6atich gl AspweleychabengBa witBer vaGinop#hig dbhe oliba CT yzv‘biaagzs stiaip Thr val

§A%4Y, TRE stk & Yol i} s ¥ iRy £ gy Lb?%"ﬁ“%
1001051 16oiétyefofdhipg Ghits (SEL). TH ratAsys cossidared tnmted\MenﬁﬁU kbqjo /;mvw@al Gn Qy
11512012ﬁu2d. The results are shown in Table 1.

Ay 6570
Ser 8590

5

10

18

20

25

al Asp
ho\r{ Asn G u

Table 1
Day=0 Day=7
Formulaticns CRU/mL Infected CFU/mb infected
vaginal Flu:ds rats vaginal Fluids rats
x10° xi¢®
tSap2+IRiV >100 5/5 4 3 2/5
tSap2 =100 B/5 B 2 3/5
P8BS >100 5/5 =100 5/5

Table 1: The table shows that the virosomes containing the truncated protein confer a
better protection in an animal challenge model than the protein alone. Specifically, the
number of infected rais immunized with the virosome-based formulation is lower than the
number of rats treated with the protein alone, one week after the challenge.

Example 10: Coupling Sap2/tSap2 to phosphoethanolamine

10.1 Coupling of Candida protein to phosphoethanolamine via cysteine groups

For a virosomal preparation of 4 ml, the designated amount of the protein is taken and
resuspended in 1 mi of 100 mM OEG in PBS. This solution is transferred to 50 mg
immobilized Tris-(2-carboxyethyl) phosphine (TCEP) on Amberlite Beads (Merck
Biosciences Novabiochem, Laufelfingen, Switzerland) and incubated for 30 min at RT.
The beads are removed and the solution is transferred to 4 mg of fresh N-MCC-PE (ca.
4.3 ymol; Avanti Polar Lipids, Alabaster, Alabama) and incubated at 30°C under shaking
for at least 4 h. Finally, unused maleimide groups in the phosphoethanclamine are
consumed by the addition of trace amounts of Tris buffer pH 7.4. The solution is stored
at 4°C until use.
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val
Al a

Ile
Val
Leu
Gn
Asn
Phe
Al a

Ile Ala Lys Asn Ala Tyr Ser Leu Tyr Leu Asn Ser Pro Asp Ala 130135140
Thr Ay Gn lle lle Phe Ay @y Val Asp Asn Ala

s Llys ‘I;%\r Ser
145150155180 WYPY8T Leu 11e Ala Leu Pro val Thr Ser AJFPARYEY Leu Arg

165170175 EP51550_Seci Li st _Appl No. not yet assi gned. txt Ser Leu Gy Ser
Gu Val Ser Ay Lys Thr Ile Asn Thr Asp Asn 180185190 Val Asp Val Leu
Asp %62 Gauplimpnf Cehdida prptePnto phpsphogthaaiam@eryvialBraID 20BomseAseu Al a Asp
Ile Ile Lys Ala Phe AShn Ay Lys Leu Thr G n 210215220 Asp Ser Asn Gy
Ser  Phea Tirdsodat préphratisiPoiQ i AR dbSghaBRi arffbiht 42 5@ 3063m4 ada Rnyval  Val
Al %ﬁsé@be@rﬁo.gﬁ?ﬁ .ﬁ'g% Fﬁ%pl'@;}?&,%ﬁﬁnﬁ?@%&h%lé@ RmfaRd 1o fhs @ U Phe
mg Sulfo-SMCC reagent (approx. 25 umol; Apolio Scientific, Cheshire, United Kingdom})
5 and incubated for 1 h at RT under slow shaking. Unused Sulfo-SMCC reagent is
removed by gel filtration over a Sephadex column (GE Healthcare, Otelfingen,
Switzerland) and complemented with 100 mM OEG in PBS to a final volume of 1 ml.
This mixture is then added to 4 mg of fresh N-MCC-PE (ca. 4.3 pymol; Avanti Polar
Lipids, Alabaster, Alabama) and incubated at RT under shaking for at least 4 h. Finally,
10  unused maleimide groups in the phosphoethanolamine are consumed by the addition of

trace amounts of Tris buffer pH 7.4. The solution is stored at 4°C until use.

Example 11: Vaccine containing Sap?2 or iSap2 in combination with virosomes

11.1 Reagents used in preparation and working examples

15  Reagents: Octaethyleneglycol-mono-(n-dodecyl)ether (OEG, Ci:Eg), was purchased
from Fluka Chemie GmbH-{Buchs, Switzerland). Sucrose (Eur. Phar.} was purchased
from Merck (Dietikon, Switzerland). Egg phosphatidyl choline (PC) was obtained from
Lipoid (Cham, Switzerland). 1-Oleoyl-3-palmitoyl-rac-glycero-2-phosphoethanolamine
was obtained from Bachem {Bubendorf, Switzerland). Bio-Beads SM2 were purchased

20  from Bio-Rad  Laboratories  {Glatthrugg, Switzerland). Choiesteryl  N-
(trimethylammonioethyl)carbamate chloride (TC-chol) was purchased from Merck
Eprova (Schaffhausen, Switzerland).

Influenza viruses of the A/Singapore/6/86 (A/Sing) strain and other influenza A strains,

25 propagated in the allantoic cavity of embryonated eggs (Gerhard, W. (1976), J. Exp.
Med. 144: 085-9985), were obtained from Berna Biotech AG (Bern, Switzerland) and
purified as described (Skehel, J. et al., (1971), Virology 44: 396). The hemaggiutinin/
phosphoiipid ratio was determined according to Béticher (Bottcher et al. (1961). Anal.
Chim, Acta 24, 203), and HA-quantification after SDS-PAGE was conducted using the

30 Coomassie-extraction method as described by Ball (Ball {1986). Anal. Biochem. 155,
23).
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260265270 Lys Cys G n Leu Leu Phe Asp Val Asn Asp Ala Asn Ile Leu Gy Asp
275280285 Asn Phe Leu Arg Ser Ala Tyr Ile Val Tyr Asp Leu Asp Asp Asn Qu
290295300 M%'84FPeu Ala G n val Lys Tyr Thr Ser Al a"‘"%é"r”‘@%ﬁ“"?’i"e Ser Ala
305310315320 Leu Thr <210> 2 <211> 966 <212> DNA <213> Candi da al bi cans
<220> <223> t SAP2 DNA <400> 2 ggatccaata cctgatgtta caaaagggga aaaattggtt
aaat caagf {-2tfrepastianotthayiergmeat t acaaataatt agttacttct

For the preparation of PE-mimetic-IRIV, a solution of purified Infiluenza A/Singapore
hemaggliutinine (4mg) in phosphate buffered saline (PBS) was centrifuged for 30 min at
100 000 g and the pellet was disscived in PBS (1.33 ml) containing 100 mM

§ octaethyleneglycolmonodecylether (PBS-OEG). Amyloid-peptide-phosphatidylethanol-
amine conjugates {4mg), phosphatidylcholine (32 mg; Lipoid, Ludwigshafen, Germany)
and phosphatidyi-ethanolamine (6 mg) were dissolved in a total volume of 2.66 ml of
PBS-OEG. The phospholipids and the hemagglutinine solutions were mixed and
sonicated for 1 min. This solution was centrifuged for 1 hour at 100 000 g and the

10 supernatant was sterilized by filtration. Virosomes were formed by detergent removal
(SM BioBeads, BioRad, Glattbrugg, Switzerland).

11.3 Preparation of SAP2/tSAP2 coupled to virosomes (protein-GIRIVS)

Protein-GIRIVs are prepared by the detergent removal method. For a final volume of 4
mi, 32 mg egg PC and 4 mg PE are dissolved in 2 ml of PBS, 100 mM OEG (PBS/OEG)

15 and the prepared protein-PE conjugate (1 ml; see above) is added to this mixture. 2 mg
HA of inactivated influenza A/Singapore/6/86 virus is centrifuged at 100,000 x g for 1 h at
4°C and the pellet is dissoived in 1 mi of PBS/OEG. The detergent sclubilised
phospholipids and viruses are mixed and sonicated for 1 min. This mixture is centrifuged
at 100,000 x g for 1 h at 18°C and the supernatant is taken for further steps. Virosomes

20  are then formed by detergent removal using two times 1.5 g of wet SM2 Bio-Beads for 1
h each at room temperature with shaking. The virosome solution is stored at 4°C.

Example 12: Vaccine containing Sap?2 or tSap2 in_ combination with ivophilized

virosomes
25  12.1 Preparation of virosomes containing TC-Chol

Virosomes containing TC-Chol are prepared by the detergent removal method. For a
final volume of 4 ml, 32 mg egg PC, 8 mg OPPE and 5 mg cholesteryl N-
(trimethylammonioethyl)carbamate chioride (TC-chol) are dissolved in 2.6 ml! of PBS,
100 mM OEG (PBS/OEG). 2 mg HA of inactivated A/Singapore/6/86 influenza virus or
30 another influenza A strain is centrifuged at 100,000 x g for 1 h at 4°C and the peliet is
dissolved in 1 mi of PBS/QEG. The detergent solubilised phospholipids and viruses are
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gttgatactg tatagtgatc tcagcttcac caaggtactt ttagctgatg aat gaagccg
gctaagaat g ttcagt g gatcgtgaat gatcatctga aaactgca a aagat t t gaa
A 3R

t at at aagga "t

AGHAY

ac gtggtagtta cttattcact ttgataat

tttatgggtt tttctgtaaa tactccattc taccgttgga ttcaattgat tgataatgtc

tt at ct t amixet aatt adant. dft 303¢ dwivg sucrose and sonERBHSE0 1SpipLiThist giadac
catcaata
t aaaaat g

Ct%ntrﬁ e%t éh 1%6%0?9(&‘319?1'1 (I\’\te{t 1%3(9‘%% Fo%?rﬁ@s %QQBﬁﬁédttfyadét&gﬁttréﬁ%l

Caacca acat gat aact tcttt

ggct caagusing tm tln‘-\p@l'i Nog rvb tweb S42s Bigritagds >&>r gé.it eash (it dgerattemperetura Wigat t caggt
gct gat Caé\@akhpaﬂeaﬁ&ﬂ@ ibirleeRAb St est 46 1RINGARE Ailofial(b2b o) kh gﬁms&sgn

aaaatttccg t

ccagctt aattt ct tatgataaat tcaattact tttcg L&E}
i

t t gaglat csgrile vlass anathith a%egewq $ gredw%ﬁhﬁofc @f‘@é’leﬂé!&i’ﬁi"%%’c %Tt-ép

3 <211> 398 and1d% BRI h<RbIroseaNfistie aldidanszedliruse223> wt SAP2 ful |

aa

10

15

20

25

30

12.2 Preparation of SAP2ASAPZ coupled to lyophilizable virosomes (protein-TIRIVs)

To obtain TIRIVs with Candida protein coupled to a phospholipid ancher, the protein is
coupled to PE as described above and dissolved in the solution containing egg PC, PE
and TC-Chol in PBS/OEG, before combining with the detergent solubilised viral HA of
inactivated H1N1 influenza virus. The detergent solubilised phosphoiipids and viruses
are mixed with sucrose to a final concentration of 5% (w/v} and sonicated for 1 min. This
mixture is centrifuged at 100,000 x g for 1 h at 18°C. Virosomes with the Candida protein
coupled to their membrane are then formed by detergent removat using two times 1.5 g
of wet Bio-Beads SM2 for 1 h each at room temperature with shaking. The virosomes
are sterile filtered (0.22 pm) and aliquoted in sterile glass vials, The closed vials are
frozen at —70°C and then lyophilized at ~-40°C for 20 h and 10°C for 2 h. The closed vials
are stored at frozen until use.

Reconstitution of the lyophilized TIRIVs is done with an equal volume of sterile water.
The vial is mixed shortly for about 10 sec on the vortex on intermediate level and stored
at 4°C until use.

Example 13: MAbs against tSAP2 polypeptide provide passive protection

Groups of five rats were inoculated intravaginally with anti-tSAP2 antibodies that were
eluted from immune vaginal fluids by absorption with {SAP2-coated Dynabeads, 30
minutes before administration of a challenge dose of 107 C. albicans cells (strain SA40).
The monocional anti-tSAP2 antibodies (MAbs) were used at the concentration of 100
ug/ml. The MAbs used throughout this study were MAb NL2/2A8, MAb NL2/9B9 which
are directed against the truncated Sap2 protein, and MAb NL2/7C9 which is directed
against the enolase recombinant protein.
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<400> 3 net Phe Leu Lys Asn Ile Phe Ile Ala Leu Ala Ile Ala Leu Leu val
151015 Asp_ Ala Thr Pro Thr Thr Thr Lys Arg Ser Ala Ay _Phe Val Ala Leu
202530 Asp“%egéoé?99Val Val Lys Thr Pro Lys Al a Phe Pr%CTHIm%Ormﬂsn Gy
354045 Gn Qu Ay Lys Thr Ser Lys Arg Gn Ala Val Pro Val Thr Leu His
505560 ASwaGitativEivariatids Were teijed faf aormabdigtgipution @ndlsempered B yneges oftda Asn
657075800 Vad : Val

bkt VBeroh i Risk8HndT P Va
859095 P?@d%?t@gﬁ%gﬁ%%al ASp 8&‘“‘?@@@5@%&%?‘%& ES{??G% ndr R
100105118* Asgi d?hor Gyrsall LrysnbBisn wWith sh&@RshEtly eXaat tdsp TeoAlSeVA@mlySarofSer Al a

i égiggii artanke Fab u’sbgcpfolr%{néﬁmgmfref EInBOE TwbSalddGest ¥ dffificah¥e A5MRe G Y Ser

5 p<0.05 level were used to determine the statistical significance. All statistical analyses
were performed using the software program Intercocled Stata.

As shown in Figure 7, both anti-tSap2 mAbs (NL2/2A8 and NL2/9B9) conferred
protection to rats, by inducing a very rapid clearance of fungal cells from the vagina

10 compared to the controls, namely, rats receiving only C. albicans cells or an anti-enolase
mAb. Under the conditions tested, the effect of anti-{Sap2 mAbs was substantially
comparable to that obtained with fluconazole , a popular antifungal drug, or with
pepstatin, a well-known Sap inhibitor, treatment.
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Ser

Gn
Ay
Pro
Leu
Ay
Val

Ser
Ay

Ser

Val
Val
Val
Tyr
val
Thr
Ay
Thr

Gn

Leu
Ay
Thr
Leu
Asp
Ser
Lys
Thr

Gy Thr Leu

Al a Asp Val
Tyr Lys Thr
Leu Lys Lys
Asn Ser Pro
Asn Al a Lys
Asp Arg GQu
Thr 1le Asn
Ile Thr Tyr

CLAIMS

Tyr

Asp
Asn
Gn
Asp
Tyr
Leu
Thr
Leu

Lys Asp Thr Val
145150155160 EP51550 seci Li st _APP 1No. notyetassigned.txt ser Ile Lys Asn

Ser
du
dy
Al a
Ser
Arg
Asp
Gn

Thr
Al a
Val
Al a
Ay
Ile
Asn
Gn

Ser Ile
Ay dy
Ile Al a
Thr Ay
ser Leu
ser Leu
Val Asp
Asp Leu

Ay Phe Gy Gy Val

Asp 165170175 Gn Gy Ile Leu
ser 180185190 Tyr Asp Asn Val
Lys 195200205 Asn Ala Tyr Ser
G n 210215220 Ile Ile Phe Ay
Il e 225230235240 Ala Leu Pro
Gy Ser 245250255 val G u val
Val Leu 260265270 Leu Asp Ser
Al a Asp

1. Polypeptide consisting of any of the following amino acid sequences:

(a) the amino acid sequence shown in SEQ ID NO:1, and

(b) an amino acid sequence which is 2 fragment of the amino acid sequence
shown in SEQ 1D NO:1, wherein said aminc acid sequence is at least 15
amino acids in length, and wherein said amino acid sequence defines a

poiypeptide that exhibits an antigenicity equivalent to the polypeptide

consisting of the amino acid sequence shown in SEQ ID NO:1.

2. Polynucleotide consisting of a nucleic acid sequence selected from the foliowing:

{a) the nucieic acid sequence shown in SEQ (D NO:2;

(b) a nucleic acid sequence which is complementary to the sequence of (a);

(c) a nucleic acid sequence which encodes the amino acid sequence shown in

SEQ ID NO:1; and

{(d) a nucleic acid sequence which is a fragment of the nucleic acid sequence
shown in SEQ ID NO:2, wherein said nucleic acid sequence is at least 45
nuclectides in length, and wherein said nucleic acid sequence encodes a
polypeptide that exhibits an antigenicity equivalent to the polypeptide

consisting of the amino acid sequence shown in SEQ 1D NO:1.

Vector comprising the polynucleotide of claim 2.

Host cell comprising the vector of claim 3.

Composition comprising at least one of the polypeptides of claim 1.

Compositian comprising at least one of the polynucleotides of claim 2.

The composition of any of claims 5 or & which is a vaccine.
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275280285 G n lle Ile Lys Ala Phe Asn Ay Lys Leu Thr G

290295300 Asn ser Phe Tyr du val Asp Q/g Agn Leu Ser g; EB \S;:Ir \)ASaIn Shg

%05310315320 Asn Phe Ser Lys Asn Ala Lys Ile Ser Val Pro Ala Ser A u Phe
a 325330335 Ala ser Leu Gn Ay Asp Asp Gy G@n Pro Tyr Asp Lys cys G n

Leu 340345350 Leu Phe Asp Val Asn Asp Ala Asn |Ile Leu Ay Asp Asn Phe Leu

Arg 355360365 ser Ala Tyr Ile Val Tyr Asp Leu Asp Asp Asn Qu Ile ser Leu

285300305 o reRbps¥ o), °22%T§D‘|5\1_A7 et 2| bl oo oAy
components selected from excipients, diluenis, adjuvants, virosomes, HRe like.

9. Use of the polypeptide of claim 1ina vaccine composition.

10, Use of at least one of the polypeptides of claim t andfor al least one of the

polynucleotides of claim 2 for manufacturing a pharmaceutical composition for the

treatment or prevention of Candida infection.

11. The use of claim 10, wherein the Candida infection is a Candidla albicans infection,

12. The use of any of claims 9-11 wherein one or more additional components selected

from excipients, diluents, adjuvants, delivery vehicles, or the like, is/are used.
13. The use of claim 12 ,wherein the delivery vehicle is a virosome.

14, The use of claim 13, wherein the polypeptide and/or polynucleotide is linked to the

surface of the virosome.

15. The use of claims 13,wherein the polypeptide and/or polynucleotide is contained in

the lumen of the virosome.

16. The use of claim 13,wherein the polypeptide and/or polynucieotide is both linked to
the surface of and contained in the lumen of the virosome.

17. The use of any of claims 10-16wherein the infection is mucosal and/or systemic.

18. The use of claim17, wherein the infection is mucosal and the disease caused by said

infection is selected from vulvovaginal or esophageal candidiasis.

19. Kit comprising at least one of the polypeptides of claim 1 and/or at least ona of the

polynucieotides of claim 2.
20. The kit of claim 19 for the in vitro diagnosis of a Candida infection.

71, The kit of any of claims 19-20 wherein the Candida infection is a Candida albicans

infection.

22, The kit of any of claims 19-21 further comprising a reagent for detecling complexes

including the polypeptide.
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. <220> <223> wt SAP2 full

sP51550_SeqLi st _Appl No. not yet assi gned. t xt
aaagcattcc gtgactttac caaaaactta gttgattgtc tat gatccaa ggtgatggat
t cgattaaaa ggagttggtt aaaaaacaag gccacgggac gcattaccag ggt aaaacca
tatttgcaac gattccaat gepafstt tsagiiatggbhat gaveaatigped.ggt g atttctttgg
agaat atttt aaagat cagc cagtsE@¢Nga Latdlfgaaca atgttattgt aagtcactta
gt ggtt catg cid.caH picacdhgaagtttt ataaaaccaa gagtcattgc aaataatttt
a tcaatactga aagatctigc gtaattcatt aaaatgctaa gtcaaccata
at aact t€£¢> cgam E.qg g

cangi

t gat act gga tagtga

ttactt

gattct

at t aaad

ctccat %g% t
%E

tgggtt

atgattt
tgat gt t
t ccagat

ttettt

ct

Fer o

<400

1

tean anedtergRdscia tfgb eyt PET
caa agcttcacaa
t aagaat<8t>- cejlypgypErad cgt gaatt a
aatttccght, tgat agal gl Qggat caget
ggt aaaaqii> gedrgeittgat a” tcatctgatt
%{agttatg tattcacttt

tgtaatt ccagcttccg
tatt agtdge t exgightwytsiccabdagaca
ccgttggatt caattgatca
aif2caggt ac tcaat ggt aa
FRTct geat t
R
eb>ttcattaatt tgaagtttct caccattact attaactcaa tgttgtattc
4% t BAP§cARaac tgataatgaa gacc

Gly Ser Asn Asn Gln
1 5

ASp

ASp

Gly

Gly

65

Phe

Thr

Ala

val

Ala

145

Gly

Leu

Glin

ser

50

ASD

Gly

ser

Gly

Ile

130

Thr

Ser

Trp

Thr

35

ser

Gly

Gly

e

Gly

115

Ala

Gly

Leu

val

20

Ala

Ala

Ser

val

Asp

100

ser

Lys

Gln

Ile

Pro

ASD

Ser

Ser

ser

85

Gln

Tyr

ASn

Ile

Ala
165

| engt h DNA

<400> 4 atgtttttaa acaacaacca

YEIGR Ayt cact t at

aggtacttta agctgatgtt tgaagccggt
t aat gt cgat
atatacttct
act gcagatt
gat aat gct a
caattacttt
ttaccgttgg tatgggttcc tctgtaaaca
at aat gt ccc

t gt cagggga

t gat caaat ¢ ctat gaagtt
gctattgctt getttagatt
gatttgaata tataaggata
agaattagtt gttcttttgg
tatattgttt gcttccagta

atcttaattc aatatagtgg
aatttgctgc tcgatgttaa

t gct actcca gaaaact cct agct gt ccca at ccaat aat
Aittggttat tggtggtgtt aggtatttta tgtcacttta

Lys Leu Asn val

Asp

Phe

Gln

Ser

70

Ile

Gly

Asp

Ala

Ile

150

Leu

val

Cys

Asp

55

Gin

Lys

Ile

Ash

Tyr

135

Phe

Pro

AsN

Gly

Asn

Leu

val

120

Ser

Gly

val

val

25

GIn

Asn

Thr

Gin

Gly

Pro

Leu

Gly

Thr

<210> 5

ITe val Asp Thr Gly Ser Ser
10 15

Asp

Lys

Thr

Leu

val

90

val

val

Tyr

val

ser
170

Cys

Gly

Pro

Tyr

75

Leu

Gly

Thr

Leu

Page 1

Gin

Thr

Fhe

60

Lys

Ala

Tyr

L.eu

Asn

140

Asn

Arg

val Thr Tyr Ser
30

Tyr Asp Pro Ser
45

Ltys Ite Gly Tyr

Asp Thr val Gly
80

Asp val Asp Ser
g5

Lys Thr Asn Glu
110

Lys Lys GlIn Gly
ser Pro Asp Ala
Ala Lys Tyr Ser

160

Glu Leu Arg Ile



<211> 56 <212> PRT <213> Candi da al bi cans <220> <223> wt SAP2 prepro
sequence aa <400> 5 net 'he Leu Lys Asn Ile Phe Ile Ala Leu Ala Ile Ala Leu
Leu val 151015 Asp Ala Thr Pro Thr Thr Thr Lys Arg Ser Ala Ay Phe Val Al a
Leu 202530 Asp Phe ser Val Val Lys Thr Pro Lys Ala Phe Pro val Thr Asn Qvy
354045 G n Au Ay Lyspsibso_SeqiityspANg. oOpSassigned. txt

EP51550 SegLi st _Appl No. not yet assi gned. t xt <210> 6 <211> 168 <212> DNA <213>

Candi dg;‘ale &AN2e<¢£0Z1u val ser Gly Lys Thr Ile Asn Thr Asp Asn
180 185 190

Leu ser Gly Thr Thr ITe Thr Gin GIn

200

AsD Tyr Leu

val Asp val Leu
195 205

e Ala Phe Thr Gln

215

teu Ala Gin Ile Asn

210

Asp Gly Leu

220

ASD LysS Lys

Ser Ser Phe clu val Asn Leu Ser

230

Asn Gly Asn Tyr ASp

AS
3 235

Cys
225

val val phe Asn Phe Ser Ala Ite Ser val

245

Asn Pro

255

Asp Lys LYS

Ala Ala Gln Gln

260

Glu pPhe Pro

270

ser Ser Leu Gly Asp Asp Gly Tyr Asp

Ile
285

val Ala

280

Gin Leu Phe Asn Ley

275

Lys Cys Leu Asp Asp Asn Gly Asp

the ala ITe val Asn Glu

290

Ser Ley

300

Asn Leu Arg TYr

295

Tyr Asp ASp ASD

Ala
320

Ala Ile

315

val Thr

310

Ite Ala Gin

305

ser Leu Lys Tyr ser Ser Ser ser

Lteu Thr

<210> 2

<211> 966

<212> DNA

<213> <candida albicans

<220>
<223>

<400> 2
ggatccaata

tSAPZ DNA

60
120

atcaaaaact taatgttatt gttgatactg gatcatctga tittatgggtt

cctgatgtta atgttgattg tcaagtcact tatagtgatc aaactgcaga ttitctgtaaa

caaaagggga
aaaattggtt
tTtggtogty
caaggtattt
cetgteactt
tetecagatg

ggrtcattaa

catatgatcc
atggtgatgg
tttcgattaa
taggagrtgg
taaaaaaaca
ctgecacggg

Ttgcattace

aagtggtrrca
atcttcatct
aaatcaagtt
ttataaaacc
aggagtcatt
acaaataatt

agtracitgct

tcageticac
caaggtactt
ttagctgatg
aatgaagceg
gctaagaatg
ttcggtaggo
gatcgtgaat

Page 2

aagatttgaa
tatataagga
ttgattctac
gtggtagtta
cttattcact
trgataatgc

taagaattag

tactecattce
taccgttgga
ttcaattgat
tgataatgrc
ttatcttaat
taaatatagt
tttgggttca

180
240°
300
360
420
480
540



. <223> wt SAP2 prepro sequence DNA <400> 6 atgtttttaa agaatatttt cattgctctt
gctattgctt tattagtcga tgctactccab60 acaacaacca aaagat cagc tggtttcgtt
gctttagatt tcagtgttgt gaaaactcct 120 aaagcattcc cagttactaa tggtcaagaa

ggt aaaactt ccaaaagal68 <210> 7 <211> 342 <212> PRT <213> Candi da al bi cans

<220> <223> wt SAP2 W&tEMBES@_&ecﬂA@Q}pm!\@ mt&éasv&ine@mm Val

Au
Leu
Asn
Gn
Thr

Thr Leu Hi s Asn

G n Val Thr Tyr ? flépt g;i Asn G n Lys
t t Tt attc
Asr?t%ag'ﬁt C\?é aaﬂii)cﬁﬁi%télﬁ a ygs% BTL ¥rp Val Pro Asp val
valachsqatdpsciEant 136zt @daghalrt DhtgatyaaaSeratAsyeoGtatcBRtgghl a ﬁ@p he Cys Lys
LS, oG i) 2200200, TfrafiiRa RecatflagR¥patifeattedthdyog®” A ASP Leo Asn
gatgttgtat rcaattttag taaaaatgct aaaatttccg trccagettc cgaattiget 780
gettotttac aaggtgatga tggtcaacca tatgataaat gtcaattact tttcgatgit 840
aatgatgcta acattcttgg tgataacttt ttgagatcag cttatattgt ttatgattig 900
gatgataatg aaatticttt ggctcaagtc aaatatactt ctgettccag tatttotged 960
ttgacc 966
<210> 3
<211> 398
<212> PRT
<213> Candida albicans
<220
<223> wtsap2 full length aa
<400> 3

Met Phe Leu Lys
1

ASp

Asp

Gln

Asn

65

Gin

Pro

ASD

Ser

ser
145

Ala

phe

Glu

50

Glu

Lys

AsSp

Phe

GlIn

130

ser

Thr

ser

35

Gly

Gln

Leu

val

Cys

115

ASp

Glin

Pro

20

val

Lys

val

Ash

Asn

100

Lys

Leu

Gly

Asn Ile Phe ITe
5

Thr

val

Thr

Thr

val

85

val

Gin

Asn

Thr

Thr

Lys

ser

TYr

Ile

Asp

Lys

Thr

Leu
1530

The

Thr

Lys

55

Ala

val

Cys

Gly

Pro

135

Tyr

Lys

Pro

40

Arg

Ala

Asp

Gin

Thr

120

Phe

Lys

Ala

Arg

25

Lys

Gln

Asp

Thr

val

105

Tyr

Lys

AsSp

Leu Ala
10

ser Ala

Ala Phe

Ala val

Ite Thr

75
Gly Ser
90
Thr Tyr
Asp Pro

Iie Gly

Thr val
155

Page 3

Ile

Gly

Pro

Pro

60

val

Ser

Ser

sSer

Tyr

140

Gly

Ala

Phe

val

45

val

Gly

ASp

ASD

Gly

Gly

phe

ley

val

30

Thr

Thr

Ser

lLeu

Gln

110

ser

Asp

Gly

Leu

15

Ala

AsSn

Ley

ASn

Trp

95

Thr

ser

Gly

Gly

val
Leu
sty
His
Asn
80

val

Ala

Ser

val
160



. 65707580 Lys Ile Ay Tyr Ay Asp Ay Ser Ser Ser Gn Ay Thr Leu Tyr Lys
859095 Asp Thr Val Gy Phe Ay Gy Val Ser Ile Lys Asn G n Val Leu Al a
100105110 Asp Val Asp Ser Thr Ser Ile Asp Gn Ay Ile Leu Ay Val Ay Tyr
115120125 Lys Thr Asn Qu Ala Gy Gy Ser Tyr Asp Asn Val Pro val Thr Leu

130135140 Lys Lys G ne@ysi/akqilibe sdbtiolysydsnsiined Tyr Ser Leo Tyr Leu Asn
145150155160

EP51550°5dcf 1S tASARE NG nSE VIR A58 Faetth 3T B 5By é}%sbp Ala Ala Thr dy Gn
He :_I e Ehe GI?/ Glhy Val Asp Asn 165170175 Ala Lys Tyr Ser Ay Ser Leu lle

a Leuy. Pr Thr_.S r 8519 le Ser Leu Ay Ser
val & 319/553?5'%3? l@yGTE%-I?ﬁ? ﬁr%{%gﬁ‘%otg%oglu%ﬁl lfgjsﬁgerll\/h Val Asp Val yLeu
Leu Asp Ser Ay Thr Thr Ile Thr

Tyr Asp Asn val Pro val Thr Leu Lys Lys Gin Gly val Ile aAla Lys
185 200 205

Asn Ala Tyr Ser Leu Tyr Leu Asn Ser Pro Asp Ala Ala Thr Gly Gln
210 215 220

rte Ile phe Gly Gly val Asp Asn Ala Lys Tyr Ser Gly Ser Leu Ile
225 230 235 240

Ala Leu Pro val Thr Ser Asp Arg Glu Leu Arg Ile Ser Leu Gly Ser
245 250 255

val Glu val ser Gly Lys Thr ITe Asn Thr Asp Asn val Asp val Leu
260 265 270

Leu Asp Ser Gly Thr Thr Ile Thr Tyr Leu Gin Gin Asp Leu Ala Asp
275 280 285

Gin Ile Ile Lys Ala phe Asn Gly Lys Leu Thr Gln Asp Ser Asn Gly
280 285 300

Asn Ser Phe Tyr Glu val Asp Cys Asn Leu Ser Gly Asp val val Phe
303 310 315 _ 320

Asn Phe Sser Lys Asn Ala Lys Ile Ser val pro Ala ser Glu Phe Ala
325 330 3335

Ala ser reu Gln Gly Asp Asp Gly GIn Pro Tyr Asp Lys Cys GIn Leu

340 345 350
Leu Phe Asp val Asn asp Ala Asn Ile Leu Gly Asp Asn Phe Leu Arg
355 360 365
ser Ala Tyr Ile val Tyr Asp Leu Asp Asp Asn Glu Ile Ser Leu Ala
370 375 380
Gin val Lys Tyr Thr Ser aAla Ser Ser Ile Ser Ala Leu Thr
385 390 395
<210> 4
<211> 1194
<212> DNA
<213> <candida albicans
<220>

<223> wtsapPZ full length DNA

Page 4



210215220 Tyr Leu A n Gn Asp Leu Ala Asp Gn Ile Ile Lys Ala Phe Asn Gy
225230235240 Lys Leu Thr A n Asp Ser Asn Ay Asn Ser Phe Tyr Qu val Asp

Cys 245250255 Asn Leu Ser Gy Asp val Val Phe Asn Phe Ser Lys Asn Ala Lys
Il e 260265270 ser Val Pro Ala ser Gu Phe Ala Ala Ser Leu Gn Gy Asp Asp
Ay 275280285 A n Pro eby1s558sfrgliss_sppndcherykeasiardRixe Asp val Mh Asp Al a
Asn 290295300 Ile Leo Gy Asp Mh Phe Leo Arg Ser Ala Tyr Ile val Tyr Asp
Leo 305338315320 Asp Asp Asn Gu Ile Ser Leo Ala G n Val Lys Tyr Thr Ser
Al a Seratdz2b38033zatemrt lcerPercidl theycihra340tcgld ztB el 1> 4026

acaacaacca aaagatcagc tggtttcgtt gotttagatt tcagtgttgt gaaaactoct 120

aaagcattce cagttactaa tggtcaagaa ggtaaaactt ccaaaagaca agctgtccca 180

gtgactttac acaatgaaca agtcacttat gctgctgata ttaccgttgg atccaataat 240

caaaaactta atgttattgt tgatactgga tcatctgatt tatgggttcc tgatgttaat 300

grtgattgtc aagtcactta tagtgatcaa actgcagatt tctgtaaaca aaaggggaca 360

tatgatccaa gtggttcatc agettcacaa gatttgaata ctccattcaa aattggttat 420

ggtgatggat cttcatctca aggtacttta tataaggata ccgttggatt tggtogtgtt 480

tcgattaaaa atcaagtttt agctgatgtt gattctactt caattgatca aggtatttta 540

ggagttggtt ataaaaccaa tgaagccggt ggtagttatg ataatgtcce tgtcacttta 600

aaaaaacaag gagtcattgc taagaatgct tattcacttt atcttaatic tccagatgcer 660

gccacgggac aaataatttt cggtggogtt gataatgeta aatatagtgy ttcattaatt 720

gcattaccag ttacttctga tcgtgaatta agaattagtt tgggttcagt tgaagtttct 780

ggtaaaacca tcaatactga taatgtcgat grtottitgg attcaggtac caccatract 840

tattigcaac aagatcttge tgatcaaatc attaaagctt tcaatggtaa attaactcaa 200

gattccaatg gtaattcatt ctatgaagtt gattgtaatt tgtcagggga tgttgtattc 960

aattttagta aaaatgctaa aatttccgtt ccagecticeg aatttgetge ttctttacaa 1020

ggtgatgatg gtcaaccata tgataaatgt caattacttt tcgatgttaa tgatgctaac 1080

attcttggtg ataacttttt gagatcaget tatattgrtt atgattitgga tgataatgaa 1140

atttctttgg ctcaagtcaa atatactict gottccagta ttictgectt gacc 1194

<210> 5

<21il> 56

<212> PRT .

<213> candida albicans

<220>

<223> wtSAP2 prepro sequence aa

<400> 5

Met Phe Leu Lys Asn Ile Phe Ile Ala Leu Ala ITe Ala Leu teu val
1 5 10 : 15

Asp Ala Thr 550 Thr Thr Thr tys ggg Ser Ala Gly pPhe §g1 Ala Leu

Asp Phe ger val val Lys Thr Pgo Lys Ala phe Pro val Thr Asn Gly
5 4

Gin Gglu Gly Lys Thr Ser Lys Arg
50 55
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<212> DNA <213> candi da al bi cans <220> <223> wt SAP2 nat ure DNA <400> 8
caagctgtcc cagtgacttt acacaatgaa caagtcactt atgctgctga tattaccgtt60
ggat ccaat a at caaaaact taatgttatt gttgatactg gatcatctga tttatgggtt120
cctgatgtta atgttgattg tcaagtcact tatagtgatc aaactgcaga tttctgtaaal80
caaaagggga cat at gat cc paegisgHehCiar LHA0GL hit9etRadmké rgha tact ccatt c240
aaaattggtt atggtgatgg atcttcatct caaggtactt tatataagga taccgttgga300
EP51550,, E ci%_i tttcgattaa aaatcaagtt taggagttgg ttataaaacc taaaaaaaca
aggagt ca ﬁ‘s ciggccacggg acaaataatt ttgcattacc agttacttct ctggtaaaac

cat caatd %> CRNAQ| a acaagat ctt aagattccaa tggtaattca tcaattttag

t aaaaaty 8‘(% é t'dgt caacca acattcttgg tgataacttt aaatttcttt

ggct caagee- st pl No. not yet assi gned. txt ttagctgatg ttgattctac ttcaattgat
-aat-gaageéd gw@g%@ﬁwtsga%e&a% §'t gctaagaatg cttattcact ttatcttaat
ttcggt gggg t§ gat aat gc taaatatagt gatcgtgaat taagaattag tttgggttca

gat aat gitggrtatagt dwatatt Ty gatoc By tocgetitgatic HEaagEa? trasageccat t caéft ggt
ttctat gaajid gct

Lol gat ARt gl CadtAet L [CEga Bl 1 QU0at cag Ll CAAITor {la gat Lo

aaat at aAFPECAETGCEAIEEHGAT APPY/IYE Y9taaaactt ccaaaaga

<210 7

<211> 342

<212> PRT

<213> Candida albicans

<220>
<223> wtSAPZ2 mature az

<400> 7
GIn Ala val Pro val Thr Leu His Asn Glu GTn val Thr Tyr Ala ala
1 5 10 15

asp Ite Thr val Gly Ser Asn Asn ggn Lys Leu Asn val g%e val Asp
20

Thr Gly Ser Ser Asp Leu Trp 281 Pro Asp val Asn g§1 Asp Cys GIn
35 ‘

val Thr Tyr Ser Asp GlIn ggr Ala Asp Phe Cys égs Gln Lys Gly Thr
50

Tyr Asp Pro Ser Gly Ser Ser Ala Ser GIn Asp Leu Asn Thr Pro Phe
65 70 75 80

Lys ITe Gly Tyr Gly Asp Gly Ser Ser Ser GIn Gly Thr Leu Tyr Lys
4 Yy Iy SSy p b4 30 44

Asp Thr val Gly Phe Gly Gly val Ser Ile Lys Asn GIn val Leu Ala
100 105 110

asp val Asp Ser Thr Ser Ile Asp GIn Gly Ile Leu Gly val Gly Tyr
115 120 125

Lys Thr Asn Glu Ala Gly Gly Ser Tyr Asp Asn val Pro val Thr Leu
130 135 140

Lys tys Gin Gly val Tle Ala Lys Asn Ala Tyr Ser Leu Tyr Leu Asn
145 150 155 160
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<210> 9 <211> 34 <212> DNA <213> Artificial <220> <223> primer <400> 9
gggggatcca tctttttaaa gaatattttc attg34 <210> 10 <211> 35 <212> DNA <213>
Artificial <220> <223> priner <400> 10 cctaagcttg gtcaaggcag aaat act gga
agcag35

EPS51550_SeqList_Appine . notyetassigned.txt

ser Pro Asp Ala Ala Thr Gly Gln Ile Tle phe Gly Gly val Asp Asn
165 170 175

Ala Lys Tyr Ser Gly Ser Leu Ile Ala Leu Pro val Thr Ser Asp Arg
180 185 190

Glu Leu Arg Ile Ser Leu Gly Ser val Glu val Ser Gly Lys Thr Ile
195 200 205

Asn Thr Asp Asn val Asp val Leu Leu Asp Ser Gly Thr Thr Ile Thr
210 215 220

Tyr Leu GIn GIn Asp Leu Ala Asp Gin Ile Ile Lys ala Phe Asn Gly
225 230 235 240

Lys teu Thr GIn Asp Ser Asn Gly Asn Ser Phe Tyr Glu val Asp Cys
245 250 255

Asn teu Ser Gly Asp val val phe Asn Phe Ser Lys Asn Ala Lys Ile
260 265 270

ser val Pro Ala Ser Glu phe Ala Ala Ser Leu GIn Gly Asp Asp Gly
275 280 285

Gln Pro Tyr Asp Lys Cys GIn Leu Leu Phe Asp val Asn Asp ala Asn
290 295 300

Ile teu Gly Asp Asn Phe Leu Arg Ser Ala Tyr Ile val Tyr Asp Leu
305 310 315 320

AsSp Asp Asn Glu Ile ser Leu Ala 6In val Lys Tyr Thr Ser Ala ser
325 330 335

ser Ile Ser Ala Leu Thr
340

<210> 8

<211> 1026

<21Z2> DNA

<213> candida albicans

<220>

<223> WULSAP2 mature DNA

<400> 8

caagctgtce cagtgacttt acacaatgsa caagtcactt atgctgcetga tattaccgtt 60
ggatccaata atcaaaaact taatgttatt gttgatactg gatcatctga tttatgggrt 120
cctgatgtta atgttgattg tcaagtcact tatagtgatc aaactgcaga trtctgtaaa 180
caaaagggga catatgatcc aagtggrica tcagcttcac aagatttgaa tactccattc 240

aaaattggtt atggtgatgg atcttcCatct caaggtactt tatataagga taccgttgga 300
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tttggtggtyg
caaggtattt
cctgtcactt
tcteccagatg
ggttcattaa
gttgaagttt
accaccatta
aaatraactc
gatgttgtat
gettetttac
aatgatgcta
gatgataatg
ttgacc
S
<212> DNA
<213>

<220>
<223>

<400> 9

EPS1550_seqlist_ApplNo.notyetassigned. txt

tttcgattaa
taggagttog
taaaaaaaca
ctgccacggg
ttgeattace
ctggtaaaac
cttatttgca
aagattccaa
tcaattttag
aaggtgétga
acattcttgg

aaatttettt

Artificial

primer

aaatcaagrt
ttataaaacc
aggagtcatt
aCaaataatt
agttacttet
catcaatact
acaagatctt
tggtaatrtca
taaaaatgcet
tggtcaacca
tgataacttt

ggetcaagtc

ttagctgatg
aatgaagceg
gctaagaatg
ttcggtgggy
gatcgtgaat
gataatgtcg
gctgatcaaa
ttctatgaag
aaaatttccg
tatgataaat
ttgagatcag

daatatactt

gggggatcca totttttaaa gaatattttc attg

<210>
<Z211>
<212>
<213

<220>
<223>

<400>

10
35
DNA

10

Artificial

primer

cctaagetty gtcaaggcag aaatactgga agcag
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ttgattctac
gtggtagtta
ctrtattcact
ttgataatge
taagaattag
atgttctttt
teattaaage
ttgattgtaa
ttccagettc
gtcaattact
cttatattgt

ctgcticcag

ttcaattgat
tgataatgtc
ttatcrtaat
taaatatagt
tttgogttca
ggattcaggt
tttcaatggt
tttgtcagag
cgaatttgct
tttcgatgtt
ttatgattty
tarttctgec

360
420
480
540
600
660
720
780
840
800
960
1020
1026

34

35



