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Cardi onyocyte-li ke cell clusters derived from hBS
cells Field of the invention The present invention
WO 200908991 0 novel cardi omyocyte-like cell cl usP&F/BP2008/007920

(CMLC) derived fromhBS cells and to the potential use
of such cardi onyocyte-like cell clusters in e.qg.,
phar maceuti cal drug di scovery and devel opnent,
toxicity teJrungatetksécreteryaspantyl prateiraiset2 eat ment .
The clusters contain cells expressing endodernmal ,
mesodermal as well as cardiac markers. The invention
also relates to a nethod for preparing the cluster, to
composi tion corrprl sing one or nore CMLC for use in
t herapy and toxi ci FNELROFi THE INMENEEMMNosi ti ons are
stable after storage of the conposition at a
tenperature of at |least -80 OC for at |east 2 years,

The presenttiheentivarralates ts itamcated formlof thé geobtdrp@aspatdtproteinase 2

(Sap%eeﬂsggtell %égf&q?‘%':?g:l |6¥|df E\gq%ﬁ ggrﬁéﬂ%hl s St q'rh?sg ?runcated Sap2
polypeplidd r84pRY tie Ssurpisinglp Sdtalsle & thak el iffhlinogenicity upon mtravagnnal
differentiated cells and as such they have no,

adminigifatiosy and canfers (1l Rrajestion ;agamtrmaaa@aabﬁw@pgwydaﬂ YCandida
funguRe ThEQBLEH] ihiGTcAeBHhel r
ung ST THERAELEH MIGTINTIhe [PREETS ceindsitBnR AR p2 and to
the uw@ t2|lm)thse prepatationtof such compasitiensss t o hunman heart

tissue is very limted and it is thus not possible to

i sol ate | arge nunber of cells. An easy access to cells

Wi th a phenotype of human cardi onyocytes is critical

for the develo ventions for

cardi ac di seastQbﬁﬁ?ﬁﬁg&&?ﬁ@ ack of donor

rraterl al as well as the sonewhat problematic procedure

cell isolatign, human primary cardi onyocytes are

'nfectms'ts cAysed Ry 1Ganglda #lbicpas ABY offieryelate fuBgil sHgCtpsGoRgnue to have
a susiiffed brévawcedﬁmvﬂuémyﬁ frﬁ@h{%aﬂ Fé’rﬂ y @fhgs.gan (2001) 63:697-
pl_uripotent human stem ce can be |so ate
702).i riher wids speetssm of mrui_s,dmysarsi #n deeognizedt glinisalhieortance has
stimufglrﬂ.fg ﬁ\?ée}r@gft ibgurﬁdi%f]st%@ﬁ%H%&%ﬂ&%ﬂ%h%é%n@ﬁﬁ%@&ponents involved in
the pR&LdgienesiS eft thedse, digeases. HeCnsilbicares! is, a2B0mhpn commensal and its
mtera?h h%t 'rpg))gt (%thﬁﬁrezggﬁeiﬁég%g;gpﬁ%w %tStroqe both in the
commﬂaﬁsnﬁlalnu il ¢ohingling tHe infabitibh e Senbiatpetential érﬂlgenlc targets of the
sub- opti nal cu ture conditi (_Thonson et

nost FeSBSR BRIt - SIbjse) hae, DRR TYOSIRSSwid e Wb aim to
generﬁféamﬂﬁuhgldékfai %@lgtﬂoahght' BardidisisCt Thel AoBE %e@h@é@d antigenic
specific pathways formng a variety of specialized
targetgemcplu@g, REaNPREteIas MPQ,a?qgnQ, Wb@dhgglvegﬁqumq)rrlme functions, heat
shock ki g Sebpor BSH RSRUEPSSERE RayeBta. . o
Invet. ZDeErylatolagy/e@QOO)r‘tht Vi217y7).i t Together outhr eetdny advannes in the

R L T T p——

for fuﬁtmonﬁe:jstnga%ds h}mﬂ? sél@htbg IBEﬂf@DM‘éOdsf thbabdee itagetoas potential
10 tes fromhBS cel]s rinci two
theragkuyiF & BFRVEDRUS LaRnss PHPEPIERNSauPodas issive decpigation.
through differentiation of hBS cells initiated when
ells are cultured in suspension and form enbryoid
It ha%dlﬂ?‘é@“%‘EEB%e"( feuneb hatz exprgssiont ofap pemaberkeh e e$ara|famlly of

C. alBBRAs, si¥3, his”cﬁt‘ik%ﬁ& r{@ﬁﬁ?@d QSPH'ﬁf@Ft'ud?ﬂ Md R4t Ftravaginal or even

contracting areas unct
intranasal immunization with full-length wild type Sap2 conferred an elevated degree of
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properties of cardi onyocytes can be observed. The
second procedure is based on co-culture of hBS cells
WQRWB/0EWY 2 cells (a visceral endodermli ke cePCT/EP298§/007920
which results in the formati on of beating clusters of
II t i
prote(ﬁga d? z”?ﬁ ?Jvaﬁ ﬂhf%e é‘% (é%éﬁq?ﬁé@[%%fﬁgl: gﬁé rlmgg 2|‘002) 70, 2725-
2729 209|5)Nevél hmtd t/wel Sapz podteirhwad eshowinbtadbe revizgmatisally active, very

oo U S & S . 7

3227 B!ZS4)Vrﬂék|ﬂb'|tOé‘§o&fcﬁohfé fof atvaeehs, used and the
ficiency at ich hBS cells differentiate to

car di onyocyt es, |t appears that hBS cell |ines behave

There@({&fft ﬁ‘egéf']];sf% PS%&S g\ytpneiﬂmog?f a{éﬁgarﬁ@% Itt'riéﬁs ?é%élfie oh%ﬁ%mng efficient

antibcetyclandebélldlamernnnmer eegpanses 3gainsti i dibfdags ewithauti baving the

o 8 e sy S B DR, T V81 S0

ways, the basic characteristics of hBS cell-derived

cardi onmyocytes. In these reports, cell analysis has

been based on the expression of nolecular nmarkers for

cardi onyocytes, SUMMARYaDF FHENINVENTHON and

functionality (reV|emed in: Areen et al 2007 Crit Rev

Oncol anatol) The norphol ogy and ul trastructure of

[ r [ t

The d?g%nn‘f nﬂ&é ijll\rlllgg tﬁ%org%/é?it e'BS)?g?’ét E v&{lﬁi Ef a tmnkﬁga'd ?&2 polypeptide
(tSapah d he&SABBmccordmg;Mhealremt nnv@nten B emnpmmmiy gtable, has a strong

o BRGECHEBROR it aial Samutiel Sty @' 8opIcRGlhn acains

intravaginal chzllefge btheaCantiefafiligusl evel , several markers
expressed by cardi onyocytes are also expressed by hBS
cell-derived cardionyocytes, including transcription

In a frSCAsYeTt, tABMiEHIOA! reRitéd & BSpol 8edmpridihgCaMNBE e followin
and Qfght junction protei nsSp( ehg‘aet aIp ggicl IW]Xu et 9

amingaciggequenggdinery et al 2003, He et al 2003, Passier et
al 2005, Norstrmet al 2006, Yoon et al 2006). Taken

(@) { 988 B0 atilecBBEARLwARGEGIBNGHa! properties of

the hBS cell derived cardi omyocytes suggest that these
ceIIs share simlarities with their adult

(b) cau rﬁreinpaaqi@ SERUERCE Rpvingamtseguenganideatity af at {aast 80% with the

ﬁﬁﬁ‘ﬁd Q&p se‘aﬂéf‘@&tsgBWﬁtuh SEQf Dt KO F%béﬂhea&%rg'léﬁghed?tSEQ ID
armacol ogi ca ect rophysi ol ogi cal “approach

thDe1 badrereisedaido asxinai aeidt seguenpeogacodess.a (palypagtide that is

2rR0badE SRR\ SMOBESIE AT HEPIBSGE A dRe shown

t InnSEQADI NOS!; W t hout I oosi ng their spontaneous
contracti | e capacity. This allows for repeat ed
non-invasi exam nation, aof, the

(©) paRAmHS AnE sSEITRbh el tl A udilie, sequence fypridizing to

hite esrhplefintary deqassiedsy SEXY BNCES Rader highly stnngent condltlons
al/ b- adr energl ¢- and nuscarinjc stimnuli suggest)ng

t WaerEH |s§ich ApHRR Acid, seR¥ences|f Al l&ashd PR PE'@ép‘f‘o'Ieggth and
CRHBIRY shRi BrindRid SBqudtiie¥RYodelh Mﬂe‘(ﬁﬁé th8is functionally
channel s, nenbrane transporters and nyofi| anent
peauivalast toitbRa0lRepiide faging, thraneino Acid seguengaeshewnan SEQ ID
2 Norstrdm et al 2006). In addition, action
potén’ti al s indicative of nodal-, atrial- and
ventricular-like origin have been identified in hBS

(d) carh landro aviddsespedce mhichy ises fragimegt ofnthesaneinbcid sequence shown

ShESECOBLNGLE IRLGM s BiHSF AERsbol el el uqmino acics i
these results indicate that in vitro devel oped stem

cell derived cardi onyocyt eg have a basal functionality
whi ch nakes them attractiveé for further evaluation
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in terns of applicability in drug discovery. Being a
tissue like structure, cardionyocyte |ike cel

W@ Rwsnae7 from hBS cel | s specifically, has a gPEEEP2008/007920
potential for several of these in vitro applications

rhin. i Wap o Bafe Brilhe AL, sBhudPER SRS, 4 hpeptice at i

cmmdﬁ@rianvrequn/am db ey pelyp&stidel mavarstflinel aminotdetd sequence shown
eI Spl nh? clusters may serve as in vitro nodels to

levent s duri ng human cardi ogenesi s.
Furthernnre based on the tissue simlarities the

wheref Hﬁﬁdlfpéﬁ%&ﬂe%rrﬁmsin@émf 8 thenihd a¢idv&eduehces of (a)-(d) does not

restoration of cardiac function after in

have dthge@sino TReidprsequemnce nshawn o [FEQeh? s "i@}ﬁq@é SEQ ID NO:7.
cardi onyocyte-li ke cell clusters derived from hBS
cells for use according to the above. Bri ef

In a plefecnedpémbaodiofent,htbei polygpeptide ddverging s@ibe iimieation dias the amino
relates .t o noy, rdiqmyocyte-like cell clusters

acid S?@ﬁ(ﬁ.’l?) %&W'Hﬁ@ﬁﬁ&g@ﬂf or their preparation from hBS
cells. The CM.C of the present invention are
especially wel]l suited for use in drug@dlscover and

In a“Q‘BQ’ éﬁ?%Ft’t ther inngntion pglailesde & MOHNYPIegTide COMPrisKgeA Nusleic acid
sequefiPERbIctRY | f?&ﬁ‘ihé’faﬂeﬁh’r{ -like cells, wherein the
cluster contracting cells, ii) cells that are
eIectrlcaII connected and_expresses iii) cardiac
(@) nienuiceie a@desnugnwwqwrsm $EQPBMNA:2and nyosin, iv)
mar kers for functional adrenergic receptors, v)
(o) & mar gg’r'ésﬁ,:é %ul nct |bona hl on-c Igﬁﬁg iﬁﬁ@%&‘r ueH%é o)
Na+, Ca2+_and K+ channels, vii) one or nore endodermal
(©) nanueleic acid seaeender which mcgd%bec@nm%a%ge@menwﬁhcm in SEQ
QSF@%% AHSG, SERPINAI . APQAI . APCCS, TTR, APOB, and
ne el ectrical connection between cells nentioned
above may be by gap junctions.In a specific
(d) eatnsieieacid semlcercrauéa\emg @osequencecidpniity sofoaiclegst 0% with the

Cherhlafiob Shb@H'f SeERID ficz Ok AN EIeiRl BLSEQIPLNG 2. wherei

I $a|d swclgacid rsequeade eheodﬁsmlpelypeptIdeathm |3:&Jricsomélbrt equivalent
(8RS RpoReli BAGES I AT A4 SHiestdaingn n SEQ ID NO:;

adr enal i n), al pha-adrenergic stimnulation
(e) (@heolgicemin iséqbendélmnﬁﬂiz‘ngttcsﬂ\iereéqaehw of (Brumaeh hlghly strlngent

acetyl chol i ne atr, %% bl cka e of .calcium Eanne
(GRadoR: IWherein oraid quidic i SSAUARGR 45 @tdeas! 90 iipleoides in
'I@Hgtlh' ta'n@“wﬁ’érefrﬂﬁaw ﬁufhﬂéieeﬁc‘id séq&ér\t%t Ehcaties04 Cﬂdol&ﬁ)ebﬁde that is

the present invention conprises cardi onyocyte-|
clenpuonaiiy egnivalantde &e pelypepidengonsistiog afrbe asmiao acid sequence

U&Jmﬁgml?é@ql? .qhave, |) expression val ues of 500 or

nor e d change i n gene expression between
cardi onyocyte-like cell clusters and undifferentiated
() mMBIUclgic acldFsequance whichdsoz fragment of the a nucleic acid sequence

shown in SEQ ID NO:2, wherein said nucleic acid sequence is at least 45
nucleotides in length, and wherein said nucleic acid sequence encodes a
polypeptide that is functionally equivalent to the polypeptide having the amino
acid sequence shown in SEQ ID NO:1;
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In the exanples herein are denonstrated suitable
met hods for the determ nation of the above-nentioned

W@ 200003699The present inventors have found thatPCT/EP2008/007920
cardi onyocyte-like cells suitable for use in e.g.

medi cal appljcation drug screeni ngs and .
chnaran 4 Bob e eoes fof A nikinRite shawn dp SER 1D NO4
chpster® Nheg. are relatively easy to prepare in a
reproduci bl e manner and w t hout any need for further
differentiation into cardi onyocyte cells. Besides
In pEAEALFEnTRENAER: 1 WofinkIadiod RARIGPE BeTvaEATES e nuciei
acid sehjpemed shayonimoBEQ IDNQ: % or cardiotoxicity testing, and
express transcription factors. Accordingly, the
present invention provides a relative sinple neans of
in a ORinAkni agpert,s Whd abrlesemandwmacyélatdsl ke aelvector Odombnsmg the
for nmedical use as well as f'\&{[PPr ug screenin

polynugeelRyacarsiato R THEBlioe NATEPYSTAS BiesabueRAMLtektes to a
host d@llfcﬁﬁfpﬁﬁhgaédld){)eéter mat ure cardi onmyocytes. Moreover,
he present invention provides a conposition that
presents the CMLC in a formthat is easy to use for
: [
In anééﬁérp%%cﬁéﬁ% Rée%m@@gﬂf?&aﬁnﬁéﬁgg 5‘?? g@mﬁ%%%g?bmb?nsmg at least one
of thequolyeptidag aagending tofthe irvestios andéorsit déast iong Qifthe pelynucleotldes

accorfy T e el LLRLHE e, S A b 1 g vacine

compéslﬂdjh alFu&ﬁéQQhIé cmoemnlmomg:tmﬁ'enlnventtdmnmagl ebatpriss one or
processe

t hese four % ﬁrent ﬁ rg cﬂ fﬁé
m°'3699%ipﬂa'a°°§'b‘?%‘eﬁ§d$ getef drom exdpienisy Aluenis: adiwvantsgfifosgmes. or
the likef the clusters fromthe clusters have been prepared

and until use of the end-user. The product is
presented in fresh or frozen formDetail ed description
[ eln :
In yef gnblfer, SREEL 8, BpePEMERTBh elGE (TR e e potypertive
accordlhg t0 thenmvention as an émmegoyemsandior aptigen. ninl a peeferred embodiment,

e pFadel e84 B FFHETS JiRa IR bamBgffn. moreover
the pregéntinverition pélateqdottbeh;setoem leakt enejetetﬂlelpmlyﬂeptlpeseaedibr at least
t hus be.e onlc s .em.cells prepa

one o i RaLICEAIaES BogSrdid & MR veRteh Jor PiSAERna G0 ggamaceutica
comp@$ifloY\Eor2 HE/ Hi@4#3ER, o0 prévenBena?r £ GardidA eettiow. € FrB@rably, the

cells or cell lines. However, it is further envisaged
Candiddntegign & ardRfastion V“gbtbt%?ﬂd’qﬁ 88861 can be used in

the present invention, including differentiated adult

cells which are reprogranned to pluripotent cells by
The useg. acoeeding datthagnuention may| isvelve Khe aigeapfone or more additional
compéﬂé%ﬁ%%Ele%géoonﬁ)%géé%f%@ntiﬁﬁﬂeﬁ@ %[ntss%%v%@%'&s@rbq the like.
In a ptefemdedh emdbiodintdre, ﬂ’ﬂl‘d‘ﬁll\/@Nﬁ@thlSlS! mtnecmdme t b anrexsome is used as a

delivery SEiFE {6 RAteepTie 20ald SOvPECEnlius At iiba e dhe inyprtion may be

linkedBaké BArfAcAbIANE Virvkdrie MAllteFriatialy br aadBioyaBs the polypeptide and/or
Cardi onyocyte-like cells ?re further define

polynyleqiidtss Bgy e cariaingd i the {yraen ssthﬁewrosgg'eoy%sﬁﬁee'f plgernative is
the udEP6IRE Bﬁ&@?hﬁ/bk %lynﬁ&eéﬁc?éja&‘ﬁr&hgmme InSeAfon to gether with
“cardi omyocyt e- e I's clusters’ IS Inten

a virogsemepunergingheyosomgris ysed)asa sepamte mmponent

cardi onyocyte-li ke cells attached to each other, and

whi ch al so conprise other cell types. A cluster

contains beating cells. As used herein the term

"nodal -li ke cells" is intended to nean cells with the

foll ow ng action
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potential characteristics: Menbrane resting potential

(MRP): -40 to -60 nV, Duration: 80-130 ns, and A
Weewnoseed phase 4 depol ari zation. As used heP&l/EP20n007920

term"atrial-like cells" is intended to nean cells

ina pfathitel AecBun i, I, CahyPR R BRE b FugGBL AU H5tiR, in another

preferged ainbotiment 1the OBndids infectidnhie icosalnd therdisease caused by said
"ventricle-like cells" is intended to nean cells with

infectiopds selerieg frRIN XePYROIRRA ASPRNAGEA FARAIGASY: | cs:
Menbrane resting potential (MRP): -50 to -80 nV,
Duration: > 150 ms, andA pronounced pl ateau phase. In
In a furikerpaspeshtthe gresst invendion gelateselopa &8 Soarprising atsleast ene of the

e AU oCRB S SRR S B yomion. In
prefefrée drebodirhent ofheekieris afor ¢heé e midoediaghesiprafsar Candiola infection.
Prete g P b P ion b o AP AL B, T,k agoraing to
the irfliehfiéd eRay dbretbrhésmpmdd &' rdajeHt ®6t Hotecing @BHIpidxegninefuding the

spont aneaqusl i/ differentiated hBS cells were cells from

polypeptide: hPealergblymtherglgtesting 4v aEpFEd Ay BpsAYaFRICEEd SRR dhe group
consiflgfa dBF mﬂﬁohigﬁbﬁerﬁw'agséﬁ, LaqéA?Pm,OWéfs@émnﬁlb@é?éwsis, FACS

I stingui sh genes up regulated in nmany types o
analygisf areinsmunefiusdesaence assayage adighteraissiongamunaggsay.
regul ated in cardi onmyocyte-like cell clusters. In the
exanpl es herein is given instructions how to obtain
m xed differentiated hBS cells. In the present

a00r egat | on BREFPESTPIIOHRETRE SRaviNegic, 2s ™
centrifugation with a centrifugal force or

. sedinentation by gravity. Feeder cells As used herein.
Figurg e flamenstiades, that| the cprgRarationnefaties tippeted réar@eﬁ%ap@ is much

typfrﬁgﬁrésgf?ab?é Wn te ié?\zgr;?\ﬁgérzéllggé&ﬂle whe tgse 'Sépﬁg%ﬂ&a%r SDS-

fur e of human or ecies origln.
t i sRAGE) omOuBiugh (foh dVéstenre Blatke bt seqombinantlyeexpressed Sap2 and

i nel ) : . .
{1 sanan2 SR Helbted B Pos PERREHT arobER i g 6 24 or 48
ski rhours)c| eithengaf cveskitemperddirei oal atcl39r@, Aftescineubation, both
L a5 RSB sPLERE. Bl SHlu L one oo
cel IFi%MA@SS@@-PAGIE’ Ngf ttSapPes@iredd withsCebémassief BraTea room
fibroblasts, fibrocytes, nyocytes, keratinocytes,

enddemperatyreciait) andndy &pi(tigh).i Kig. 18 $RS-FAGRH! Sapgrstained with

speghdd for o I X

T BeqeiorRaRe B o SRR iR g S fidht). Tlg 1C: Western
ext rBlehdfithaRRovitnplyelonal@atirSapZext r aenbr yoni ¢ mesoder m
cells, fetal fibroblasts and/or fibrocytes, fetal
nmuscle cells, fetal skin cells, fetal lung cells,

Figurd 2t alensorcitriates that theetrlscatéd Sab2 €18api2¢ indaces diighser antibody levels

? :Tglrté%ﬁ 3&2&%&(&)33&3&){”%@{@?'&% Scéllpgcf&}pai) in vaginal fluids of
immunized rats. The increase in antibody production is observed mostly for
IgA, the main immunoglobulin 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.



pl acental endothelial cells, As used herein, the term
"MEF cells" is intended to nean nouse enbryonic

WO R9POB995t s. As used herein, the term " TG b"PGEEP2908/007920
transform ng gromh factor beta, preferably of human
and/ or reconbinant origin. TG--b is a protein that
cones in three isoforns called TG~ bl, TG--b2 and

Figurd 8F-dhdwsT ifat TiHe- immafiZaYioh Sofd 24ts wfthath'feumhéa’taul Ero@ém (tSap2)
proteins knownas the transfaorm ng growth factor

supdeselMes {he m"aai infagliarily G ﬁmf%nséastsbfhaxﬁ. the treatment with the

ant | (0) t

deca\@gnﬁ[gpl egl c g§§ﬁ§) i é}?aﬁswﬁﬁgg‘%ﬂﬁﬁééefnnﬁe?h?% Proups of five
FGFfémlmomrécﬂonumchsats gveredtim runizec by ntravaginal souts three times

pel Rt e B8 BpE Yoy Fetulbo, REALIHRELBThug tpe Sap2 (o),

r ef agtierdas meaéecﬁﬁﬁig}omlfboéﬁéé 50Tihg/dbse of tridated Sap2 (-A-). One
i ntended to nean hone-no Z,?M% en| C gr otel[‘% 2 vvhi,%h iS . )
one Wegtpaiterdne dagt imppury 'of@thY" (& Ahallepged with g vaginopathic

useydag'dtitRe I CalbiRa M sff@inosmge 'TheS cleBiapRe e the fuirRyaN cells from
conpl ete circunvention of direct or in-direct exposure

t o riba-treatech ralsi was evaluatatk Ry scountingithe (st @lkicaas [colony forming
|
e 55 2R 0 QT B 3 A0 Btiig | B b, e

mar keast celis keere tountedr by accuftodng et: plcsamplesTnfrvagmal fluid on

Char SAECUEAEE BN conla R chlorapEie Spf R i 2R BRR"

exanpl es herein. CM.C A cluster according to the
i nventi on conprises cardi onyocyte-like cells,, where
Figurq fe Shou WAL FRs VI SuBAERIEd T weians Cortgini 1hE Fated Sap2
ar e bR rnldgéé Ihighep %ﬁﬁ@a?i IgBNEhEIgN RSYERINAN the ﬁaﬁ@ate@ protein
mar Kers i ncl udi ng troponin and nyosin,

nar ledene mdhewaa@ﬁuqiwam%e@rféfs@. the ér@teqﬁddﬂgvelwere évaluated by
mar kN af OLrdriae b oIs”UFQ/Q il Aui BEQﬁd?fl C}g% trt‘-.‘%tkd with different

mar kers for functio | on- c anne
Na+,preperatioms) Khecnnmr@lesqf antibpdy rire the vaginal fé wewrmessed in

markers selected fro he_ group .consiksting of AFP, TF,
APOiﬁr,m%Q&QSO%EIeN}XFC?" Yigsead %&éo@k nﬁﬂl'R, APOB, and
RBP4 The el ectrical connection between cells nentioned

. above ma unctlons A uster of the
Figurg 3y dlam trakeéf%agmey rm%ew@g@w 54 T ylogsmes eRAGYS 2 higher

the rEﬂJ 6fqmeﬁﬂorﬂﬁfehﬁdn%eflpéodﬂlPﬂﬂeﬁf\ﬁifrﬁfhb' tArRAt&Eprotein alone, in the
OCT- 3 n a specific enbodi nent

the valgur@t efrintestes rats. éfiaprmaaegz raje m@sr meagyred by monitoring the
und'sft%tﬁge&t\/ |ﬁ | ?r%): n ki |ﬁl?ntﬂ§ih%°%nhh8hé]feﬁﬁsa‘trats over time.

invention provides a cluster conp
car dCaomofoyming urkits (&EIU)S/vereiwuntads‘t ér 7c o3p21 anchgs glape after the

thatch%heenguep-regul ated and have,

Figure 6 shows that the truncated protein associated to the virosomes endows a higher
rate of infection clearance than the protein alone. The addition of the mucosal
adjuvant HLT (heat labile toxin from E. coli) 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.
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i) expression values of 500 or nore, ii) a fold change
i n gene expression between cardi onyocyte-1like cel

W@ kwena987 and undi fferentiated hBS cell s (FC OMIZEP29D8/007920
10 or nore. The above nentioned val ues can be neasured

Figurd ], aBues Heasifegh i BhSyaainal, sttt 58 inbagcions!  gibodies
t he (frals) @tr@a@e againgt3Sap2 (ly2/aR8d muzlebe) farl dotype-matched,
chan e in gene@gxpres& on bet

C.a
undi'frelevamt: antttogy depti-genolase ’H\g% Mggqﬁ)t ag M’ﬁﬂl%ﬁr@tﬁ €q albicans
Wi t hy RSO RGN (fi'ﬁa Xe'é:@g&?la“m@ ép@ciﬁe oteéeib"t\eﬁ'mb‘Was checked by

bet ween CMLC an ferenti ate hBS cel (see

bel diestemrnblotting.land &l avibshrerevwsedeatridertionl pfqtem concentrations
slight] y. Aaba oS . h ,
o) i Sl By BP AETRAER 65, S0t B S lef 8o an
| eadSap2 m/wsueNlﬂfZAﬁahd@IL{W%@)rddnéerred)pmtwbhablratsf by inducing
use in BPZCIfIC applic t ons

Sped He AR aPRaRRce  fe iitaL o&fiS T e iadifa domaared to the

cl usdontroR ARnief, Pits G@ééﬂtnﬁ@bﬁ@y@%lbicbﬁs 66llsl r.thé hati- enolase mAb.
cluster conprising %enes that are up-regul ated and

havéJndey tag moegglpaﬁ oeipdetheoeffent of @intirRaRe mADs was sustantially
cha t d t

Col IR 8 o D R e B afThich AR Iy orug, o
of Mjthopepsiatin, aamll kmovyn Sap anhiitaset ween FCCMLC and FC

c of 100 or nore. FMC denoted the fold change for a

m xed differentiated hBS ceI | popul ation. In the

present. cont ext, the term"m xed differentiated hBS

Cel o oy LR OB AENOEHEERRIANC L, oo

germ | ayers nmesoderm endoderm and ectoderm are
Eresent This sanple is used as control material to
Defini i ngui sh genes upregulated in all types of
differentiated cells fromgenes specifically
up-regul ated in cardi onyocyte-like cell
Aming acids @nd . aruine rasichtasiduestidessxkibed beredm may e sefafred to according to

the ac%:gé?écfc‘ﬁrqe IPY %ﬁgﬁgg%engf%ggeéﬁﬁ?éé tgmfgf\felln%rt\orwn to those of

skill inl the. art, Sach asChtayen, BiodhetnBA)y, 4% mibt Bidesvhndant Ciohddew York, 1995

and CERRIB choibvie B radtanEraT Cor N YRR 18845 Anseciesein. the

terms Vpéptizie” bad éptslyﬁémlded abe uﬁ@clﬂeynmyn@utsly@rﬁﬁmﬁhkw bebarfest sense to
ving simlar

es .
refer ©fa Aneleedle aldhoTR ot BMiEo BRLieues: o Bmiag 8pd analogs. The

aminot 5¢18 resiaubsleshybenipked 'Hvepédttdéttﬁfndeoaprattétrfagvawtﬁpother bonds,
whi ch are up-regul ated and have, i) expression val ues

e.g. egterpether Gtc. nfkse Used )heéetmcﬁtﬂ_t?fmam@n@f%idjmfo ramipe ccid residue”
refers%‘ gotH r‘ﬁtul%h | 5Ak/? uhﬁéfﬂ?ﬁ Sr E?@‘% d: £OEs %CI&QQ\%‘%th the DorL
et a

exa ere S are given
enantloetqmlecfornuS) amdvaralnpacsbanams led in the art can carry
out experinents in order to determ ne the
above-nenti oned val ues. The clusters are derived from

The tdfmscabhp2”, r@apll poliyiptide!,| and ASap2 girotginy ,are heseslt interchemgeably
and mneaatneéltﬁ}ncated form of the wild type Sap2 protein, in which the N-terminal 76
amino acids have been deleted. The terms “Sap2”, “Sap2 polypeptide/protein”, “wild
type (wt) Sap2” and “wild type Sap2 polypeptide/protein” are used interchangeably and
refer to full-length, native Sap2 such as shown in SEQ ID NO:3. Wild type Sap2 consists
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may be commercially available BS cells or cell lines

or, alternatively, the starting material may be
WQr@WpAas@d’ as descri bed in WO 03/ 055992 and WO PCT/EP2008/007920

2007/ 042225. Such material can be obtained from

o 3985 S L bRl S o 5 reoo seauence

and th@%?ﬁ%ﬂ’ﬁr‘l?hﬁm‘&bélés (smgsw)védd@sr@atr@hﬁm@ge forivof)Sa. vel |
as fromthe UK Stem Cel | Bank

(http://ww. ukst encel | b_ank org.uk ). As nentioned
“ W |
The 2RLRE cRRl o B pBloce o pORHBLESAS bl cotemineo
by metine ofekqownepreoeduras e Asua frile) emeoiaircommlteﬂ prggamamhraigonthms

ecessar] ndi vi.du ,
taking HRUNE o v RSoMEr S i R Lecrh® U PRHeS: of 8 present
mventgﬁﬂtt@c@f\ dltefrg)%gitatn aéedéfor tﬁ@ﬂé{em?ndl?en eﬂlttlré @entity between two
ifferentiated into cardio e-l1jke cells r
sequepeeis BHAST &é@és@%@ﬁdﬁset&y RRYNG. 8Cif; %%qt@ﬁ'es@eﬁﬂfi BLASTN (for
compé&rflonSof r\'&‘{@%i% séqﬂeﬁ&é’s)ew%scr‘iﬂé?j ébuﬁﬁ/%tsﬂﬁﬁts @@ l.2N@icl Acid
cont racti ng nmentioned in the exanple

Res 2528888 340ae(1SQstt &he %LrA,ST PERgramsycasy bp abéainesy from the National

Centr%.tfp %Bfe@ﬁn$§%¥]r\m&m YOHB@CQEH@ ?ﬁﬁ%@g@%és (e.g. BLAST
i rentl a VIAForce regation to obfain

Handi&ioks tAltachul r® et @b n NGB iNLY NI Bétbesda MDD @08841 AlschDhé et al.,

. 58 S TSBTI) i B9 b5 i A Bt e
BLASTRIdIgsithvarith thedoitbvihg defdultceettingsasdset:f f erenti ati on
degree of the cells contained in the cluster is

envi saged to be advantageous in the applications of
BLASTRe CM.C. For exanple, the various cell types may be

of i nportance for increasing adhesion and bi ndi ng of
ScoringRarametersoMatahyMisaratc $epwsed, i2n vitro (e.g. culture
Gap casptshbxistencgl a.extensioricks, coated or non-coated). They
Filterscand Maskiog:dcw eomplexity cegionssseleatedel | survival duri ng
Species-gpguificrapeats for setattédfhuman) engraftment of the cells
Mask fdrdookpliablaranlyuseldctedr in vivo applications (e.g. cell
Mask towensabaldtiers o} selactear di ngl y, an obj ective of the

present invention is to provide a cluster containing
BLAS?éffer ent types of cells in their devel opnent from hBS

II's to cardionyocytes, i.e. fromthe very beginning
Scoriref Pataffcdsrgnt i ation via internmediate differentiation to
Matrixf BLOsUNiss erenti ated cells into cardi omyocytes. As
Gap cf §t§°E§|§fe%E8d11 Eésieeapl es herein none of the cells
CompbSit j,ﬁ huted éﬁshééng)%gﬁ‘ioﬁ%@gd SfatiBficindi fferenti at ed
ol es

Fllterscéﬂ Q{] ddhi¥e denonstrated in the
lgures, a cluster of the invention has a

varlety of rmrkers Normally, the clusters contain a
Prograrh Advlinced Optiomd | s such as from about 10 to about 5000
-G Castltd sper gap[lsteger]f i ¢ enbodi nent, a cluster according
default & 3 lher nucieatitesn 1 pooteiisns cel s wi th upregul ated genes
-E Cdstpaend ghp [ntediet]f erentiated cells), wherein the
defaule&mmar@egalpr@tm@s about 750 or nore such as, e.g.,

-q Perfty@¥iPheisdtefe Mizhidcofintegeyt 1000 or nore, about 1500
defaulPL -gor e, about 2000 or nore, about 2500 or nore or

-r rewé‘mHF n@&@@tldérmﬁﬂfhe[lnt@{;e% (grnatively, or noreover, a

defauLUst er according to & invention contains cells with
-eexp*éEf\?éiHéﬁﬁ ]ngenes having a FC( CM.C) val ue of about 20
defaul? re-suc e.g., about 50 or nore, about 100 or
W wa '%ng] 500 or nore, about 750 or nore, about 1000
def 'E | ter:;nat*ﬂvel y or additionally (when the

elau ‘ﬁ?ﬂ"g%l Y %ed differentiated hBS cells) is
enpl oyed) the ratio of FCCM.C/ FC MC i s about 15 or
nore such as, e.g., about 50 or nore,
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about 50 or nore, about 100 or nore, about 500 or
nmore, about 750 or nore, about 1000 or nobre. A set of

W@ 2400836997 can be set in order to sel ect cl ustePGI/HEPIHS/007920
different content of upregulated genes. Sone of the

de ed |n the s enes that are
"y Dr B‘{’}F E 3&"52‘5“33\"&?5%5’3cyt e-like cells
defau S' in Table I1). These
X X TOrPG’fer %@éﬂ??%e‘{)%"%’fm?mt(@r t§$ and thea/ ma ¥
default b‘itoa@i pragrams sxcem dor BlA® TN ian which # qeﬁé%é:%lz% Wit h
-Z flnlab wisepoft value torapped aligimentedt P, ~ Specifical Iy cells
50 fOfaBr%IL$TNé3@éOb©théthéafﬁﬁl origin seemto play an

essential role in early cardiac devel opnment. The CMLC

make up a tissue like structure sinulating early
For séquemcrqolcng\paasm athet cemmplete ASap:hcsmuemcesh(asmatﬁ)lN@s 1 and 2,

ster,_according, to.t nyenti on
respeptaareg virdrisc the SERENER L 2 EREY, FhudRGe i compared.
Specnhd:allysmtémm’ﬁe genNefentityabf arsolgeptidéivied Ukknown homology to the
regulated in the CML.C. All FC values in the table

tSap2a palypaeliden arearting ton e Mvealion| Kieeamino P@'Ba%‘?%‘?"?% of said first
olypé‘ﬂﬂief |fs?’o‘?ﬁﬂdré‘& &5 tHeBImAR Adid s@H@‘erQ:%"@‘Sthé‘rtgaé@ bbl?ﬁebtﬁie shown in

i ng order based on the ressi on val ue” of
SEQ EVNO: T, ayes dhasenire doratt o SEHID NeE 1 BB AT aBudeiepnigethe identity

o a sElg okl AP 0V 1L RASE 1 4 B2 Al chrgno o o
inven{i@g ptke, nadeiceddid aequencal of esaid almtcbowilmdndtlde isncwopargd to the

nucle et seiepes SUPARIE SR Nf'e PRI Gl TR of SR 1o no2

i ntravagi nal adm ni stration and confers full
rotection a ntr al .chall en t he
Standaid gBlY; SHAOT CARGMNE L it Gz P e (adsed 6 Apgpel ot al

(Eds. )t @&%ﬁ@%bfdcefésm%mbhlﬁk Biolb@ARBIANAIIEP 8t BSné«'%@OOU) Exemplary
Sap?2 he preparation of such conpositio

hlghlymwnmml@zamrﬁcqnwgm l@hd%@éh%wﬂh@aw@@% 1% SDS for 15
da al bi cans and other related fungal species

continue to have a sustained preval ence worl dw de

(Nyirijesy American Fam |y Physician (2001) 63:697-

ol D PP A 305 PR pppa e amino

acid dequenceshd@ndn IBEQ B N@Ari ibutshdsiegsentialiyl theosame characterlstlcs as

e OSRGOS PHEHL R TS PAAESEEITR Saf L158Begstcs” means

that a't Mt 3Rk P MhdVipkdpdriies thas tah mlgﬁéﬂtt@%ﬁba)@u@ﬂas an improved
nportant role both in the commensalism a

Stab"'bbﬁ[ ABIINGragseth antiganicity meqcr@@épdw"dpmp@r@@%ﬁ) Iﬁrﬁ'#cgeﬁp@yed by
the f ﬁét%ﬁé%%quﬁ%ﬂi%%y?ﬁﬁwseTﬁSa!stﬁBﬁit)pof ajplal %%e?ﬁd’@ can be

een | |ga ed he ultinate aimto generate
determinedriyl ioguleatingttbe polypeptide far difgrantdtinae ipsriodhanddhan staining the

o WA S AR B T A 3e LYY, D A € mprover
comph@ttosthetﬁtabilitptoéitm wlldnmeaSapanfdheéumcﬂtonaUry aqwaalem polypeptlde
remaiBs efacliRIE Jor S hBap TP PeriBs. it it pissih By el maus after the
samedmY@peasd ithar e WRE aﬁz Of'l'r%némtrgéamitydﬂhhe polypeptide can be

responses, these stu ave | aid the roundvvorcg for

determinedrRyrmpaAEiNG taatt'tqmé antivenies eliciedduiisanyigation of gmimals, such
as in fHe R RPVEVAGHACESndiSa RAEGIUN @F. Example 4 and 5). The antigenicity

is “improved” compared to the antigenicity of the wild type Sap2 if the functionally

min a

equivalent polypeptide elicits higher IgA or IgG titers than the wild type Sap2 (cf. Fig 2).
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t herapeutic or preventive vaccines or for producing
anti bodi es for passive vaccination. It has previously
whewn/oseond t hat expression of a menber of thePGHPP2008/007920
famly of C albicans, Sap2, is critically required
for infection, and that intravagi nal or even
i ntranasal inmunization with full-length wild type
The irfeiividuglcathibr &sid.0f lectGHp2dpaligsHptide ahay obexdnsen/aag@ly shibstituted
Candi da i nfection (de Bernardi | nf ect, an
with amg@@gpd@@f egqugLeng;zg)ch%eﬂéo pr PRIfILY- tl{)@@dgggﬁzsmtable linker, or
tags (BUEH §'tﬁe W1S- tgé‘)orWﬁgtﬂé ARV Al lof tﬁ&iSa\ﬁ% pdPpeptide in order
unst endowed with toxicity poten
to facilitadé melremcenpoaatlom intaedelivendvehieles go the;r fysuon to target antigens
e for a vacci ne.
and/o%ﬁoéff?agﬁga?e’ rﬁ%ﬁgénag%@ég&et89€$@ art for a Sap2
antigen that is capable of eliciting efficient

anti pody and cel | ul.ar immupe responses ai_nst
The tﬁf’Bl @ﬁoH?e‘ﬁeRﬁrﬁ'ﬂ t'H r%lrtg\/\ﬁ‘s?éﬁs %’?59 % ed mGlecule that are
recogﬁiibli téﬁﬂ'%é“ whb/br B Rl Seeeptass OCThat &mi hartigen” iSUSBBREérein to
I NVENTI ON The present invention fulfils this

deSCf\b@e@ gpolegdlepthati Hinds de a8 (v reHarerertRip2rpdntbrgyt iand whose
immuhbgeHidty cahle w&eeﬁ%fgrﬁlﬁté@oﬁmﬁ 2 RRAN disO¥EEd héin.

'S sur r|S|ng y stab has a strong |nnunogen|0|ty

upon i ntravagi nal adm nistration and confers full
The t%ér? gfdéﬁv Sn%%sr{ t érl%srt L‘t@glgﬁrgct?%% kﬁﬂgﬁ%@ﬁ&hﬂat is capable of
enharoilgabepotentiatingoimypend etlectoo nplt ashmagoanﬁ hef tetrh é'adjuvant systems"

followg)ggamn aci d sequenges: Pa) t he arp

isu Seé’e'&?f@ﬁ‘c he gg@lq 0 1vamo B)lmgwngrﬁ Wbuq%tgrydprotems such

as theSEHpRNSAypEplid8 ®f 2hé pmsem:mveﬂmﬁ ivlith ﬁju@tnté saat a§@% or HLT, to
with the am no acid sequence shown in SE?

ove
increasgdhe inmuge stfyaory eftgetinab ereh eompaRentarihe ay%ie@rw%d exert if

used B?'l%eﬁ‘e%e\ﬁélﬁ agrlﬁ@ﬁ%n%lﬁé’tlidfpﬁ/ﬂh'éj%uhﬁﬁé ddlivery system, such as
functionally equivalent to the pol ypeptide having t he
virosograsno wiidhd mayuéwther slingigasen BEQIMMURE stimylatpryyneffect of the
comp@gﬂ&% aci d sequence encoded by a pol ynucl eoti de
sequence hybridizing to the conplenentary sequence of
SEQ I D NGO 2 under highly stringent conditions, wherein

oy s T SV IRRABICS e brdAth b8 AT 8 b optaes

or prcﬂéinymmdig b&aboslﬂorﬁwmnhenmk/émlom abvaldrag, @o ptd?drug, a drug-
e shown . i

metatgitg! G5 ciaeoine 1g) S iNHARY Boeb BRTEMc o AKRGANG & 3n antigenic

prepafart%arraéad % dofbliidA ifrnaitydte a0dRBESe. SAOVAECIne PRPak&lion usually
wherein said am no acid sequence is at | east

15
contalamaﬁ\oara@ea§onﬁ|sem@pﬁwhaleodlmee¢avsm Qraanisms (kdlpd or weakened)
or paﬁ?%’%ﬂ?em 5?’99ﬁ'§e %Oth)ée fi SHE prdfdin 'op EﬁNﬂth&qé‘ldsgd to confer

equl va havi ng the am no
mmumﬁq&@mnﬁ thealigedse tBEQsalm qmamamsmgs@ Nacn@e preparations can be

d S &S,
naturd]’ sYRFRY 6 SRV, So@hiBent BNA RebindGhY, - FREEREE oan be
prophi/lacti=(@.4.RoNsre Bertror Sinfgliokatbithe effbusa)frarfeflﬂfe rifdction by any natural
pepti de according to the invention

or "wHQaQa?qqgeg)molr]berageut}é

An “effective amount” is that amount of a pharmaceutical preparation that alone, or
together with further doses, stimulates the desired response.

10
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acid sequence shown in SEQ ID NO 1. In another aspect,
the invention relates to a pol ynucl eotide conprising a

woeebes®Iaci d sequence sel ected fromthe foll oRETIEP2008907920
the nucleic acid sequence shown in SEQID NO 2; (b) a

s us BRI SSESE. P e o3 B BRREAABY o W pocecure
that lseétﬁﬁﬁ@s?ed Sfelipids and ac ishst efuairabemvalpe prot&irQ THe lhlﬁdé are either
d} a nucl ei¢c acid sequence havi nl%sa segu n(‘gﬁ ol é
denve@If ram |3 Riglogiea), QHigin €8giuchlan ISn GSESY gy Bacteria,

I whar d
sl HOLER TGRS A e o
rofe

reconétitutedi wridtlelnyeleqelvwfucle gantke dadv 15t\48<ﬂ@t}'n@fvvlﬂ§e§kﬂﬂd which

ke L el EBAERE03 0 BB, HRLOR b Shuts s e an

immukdpotemtidting hiegbhstitatedi m@leemza:(vndscbmer(d;ﬂlwhefrhusx aavicbsome is a

e A SR S e AR B S hverre
proteif. F)!QJ YRePhdrdm, theterms"virdnNehvelspd piotaiiUieférsad tany prbieth encoded

pol ypepti de consi st.i n?h of the amno acid se%ence

by ans ped i fram edigh The vifosome of die inyention; gy O Comp'ete'y
t f
soveih A 13 B ACBRTTES 1 SR} i, 95 gsons oot
sometmaqﬂéun@ilqnsaat“wraidQSIOnwr@tmm%’owmstheM plang Koledndhe fusion of
e
uruso§15 SRS WAL, 2 hafURES PO GBRe o) mey be
recombiriarp gpdieits, imv\hami thet theibiochemidalsgrperies of tbarprotein allow its

oy A 8 B e b ot R 8 for

V|roso|ﬁ{ai‘ffﬁhétﬁﬁ1aﬁ!?’00d’h§&ﬂfoso¥d"€ uBed Yinuhé gubseln ingestion n@yt @lso be a
the invention has the nucleic acid sequence shown

chimege(yifoone, Meaning thal it ceptaig, ¥iEa! enveioRs BOleins from 'at least two

dlfferén'i’V\ﬁPJs' ?t‘?‘mﬁ@' afrfohfagt MLGIAN sfRBRSI 3ArBSorhBS are safe, since the
ynuc tide according to the invention. Mbreover,
mfectnphs npcleg@ansm afbetvirga has|bgeademeved.host cel |
conprising said vector. In another aspect, the present
invention relates to a conposition conprising at | east
Polypeptidesf t he pol ypepti des according to the invention
and/ or at |east one of the pol ynucl eoti des accordi ng
to the invention. In a preferred enbodi nent, this

The pe&sER® Sriviention ImomesiﬂonMedcsamSpdlymtldéw(tSwQ) coimprising any of
osi tion accordin to the invention may conprise

thefoﬂgygaﬁg,ammtp@m S REALER conmponents sel ected from

exci pients, diluents, adjuvants, virosomes, or the

(a) | ithe€ amlifo 6l sea@éﬁwsrﬂﬁﬂemtsmha NDAsent invention
relates to the use of the polypepti de accor di ng to the

inventjion as an i rmunogen and/ or ant

(b) pRRfARIPEACHSEANARGR NaYiRE $SEOBeMS oMy of &1 gt G0 ith the
| BNRTY hOB deuEREs! showA NN ROP8FEL iHeNentVBNERKR 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
in SEQ ID NO:1;

(c) an amino acid sequence encoded by a polynucleotide sequence hybridizing to
the complementary sequence of SEQ ID NO:2 under highly stringent conditions,
wherein said amino acid sequence is at least 15 amino acids in length, and

11
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the present invention relates to the use of at |east
one of the polypeptides and/or at | east one of the

WA IPEOL | des according to the invention foPCI/EP2008/007920
preparing a phar maceuti cal conposition for the

treat nent.. reven n of a i da jnf | . .
BRI ey apfS it s Bludteed ofelfis 8 AdlieRRbB ingl, s, fynptionally
Ceampatenﬁt&themypeﬁnee us@hgahedminoaidid sédpeericevehoinnoin SEQ ID
naybpl nvol ve the use of one or nore additional

cOfhbnents sel ected from excipients, diluents,
adj uvants, delivery vehicles, or the like. In a

(d) PRRTMiAE AcRNRRflicABAWhidHR éjﬁbbff@hv oV fidl ol &cidsequence shown
virosone. |f a virosonme is used as a delivery vehicle,

t ineSEOY KNEX 1.deheraity s7id BN, BEI0EAUERCE iscalrlaastyl & aminecacids in
| [ c h
IRYGE, o8 e splddfifnd Bold SeduericlrFncack # polypeptide that is
phingtiensliycsnuivadérd o e polypeptate Iumnmga;hebammncad seguénce shown
the EQQBQ?‘BH the virosonme. A further alternative is
he pol ypeptide and/or polynucleotide
accor ding to the invention together with a virosone,
wheréiﬁrtbé polypeptide compeising arsedf the aminepacidisequences of (a)-(d) does

ot iR{eL e Hinp S AR SEPGR ey ELIH NO:F Ar SAGH L Ro:7.

preferred enbodi nent, the Candida infection is nucosa
and the di sease caused by said infection is selected

from vul vovagi nal or esophage candi di asis. In
In & ArGFariRd CTOPAAIGNTL 18 PFESSHICS: SRAOHING 10 1B dfianiop hasdhe amino
acid s%&U@r'ideSéH!ﬂvrﬁfn $Eeasd NoOg . of the pol ypepti des and/ or at

|'east one of the polynucl eotides according to the
invention. In a preferred enbodinent, the kit is for

In furbiezf g%f reJ %pﬂdd%%ﬂ%@ﬂsg éﬁc{: r@%ﬁgg@'?@' E‘H)gg(?{hpg%es an amino acid

sequemichihaaing a sémmnoendeﬁthse okt least 85,0 @5, 61 88 98)\0e 99 Brwith the

amin S, A B, 5 RSP LP 5 B OB, ifpomtces

consistmgedff(ravieg) ?yammcﬁaﬁdyseqeﬁma ml?rig arsletqbencg ideptity olf at least 85,
caonsLstin | I st.ochem cal ass S, , ,
9, 988, 87 rih 5 B9 ghANANE ATFRGaoR Raayencs Siayn in SEQ D N1

i mmunof | uorescence assay and a |ight em ssion
i mmunoassay. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure
In a prefpsrashembadimenthtite aming asisasequenset (Ghand (ﬂid&ﬁsea minimum
[ e
'e"gthsqu%r‘rg?’isggz?s BRI, vn\ippdﬂt% aééiogg!sga&sddb pino agids: ce)
or O 3 (for Western Bl ot) of recorrbl nantly
Pol ngxlgétgieéed Sap2 and t Sap2 were incubated in PBS for
t lengths of tinme (30 mn to 24 or 48 hours),
ei ther at roomterrperature or at 370C. After
i ncubati on, atlon wer e

The RpRghbAETNR TOReRGVes R BURHGEr e PhERY AP, eatruncated Sap2
lypepiide 2 B Setﬁucﬂ@id md&e Ao@ s&leetedl fitsim die fANOW]
Polyp errpgﬁ%t%urgd(inl%zift)g and 37aOC (rqlgght) Fltg 1B: S[?S— PAGIQg
of Sap2 stained with Coonn Bl u room
(@) ¢ theguickicipeid (%esP?'j‘C%WVg?"téEé IBYNG 52 Fig 1C Western
Bl ot of tSAP2 with polyclonal anti-Sap2. Figure 2
(b) d8WRBRId &di@SedlHceMfich T iEUiabIEmM Rty td { ehBEIUERY;

hi gher anti body | evels than the enzymatically active
wild type Sap2 (Sap2).in vagl nal fluids of imunized
(c) rawclemeclﬂﬁ@ﬁee%@ WhichrRncrdes the adine: acid sequesesshaw in SEQ

Mo or
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I gA, the main i munogl obulin involved in the nucosal
imunity. The anti body | evels were neasured in pools

wW@pooagional fluids fromrats i mmuni zed w th w PCTI/ER}988/007920
Sap2 preparation and rats i nmuni zed with truncat ed,

© SR 3o SAEGnds Raitg ¥ saaleite DRRuT GLAN fasLiagze with the
ofediemee AOWA,in BEQ ID WG 2roveflthat entird kingttioFSEQ I RO:2, wherein
shows that the i muni zatlé)n of rats é"éth t.he trunc

at T , . ted .

pPIP d1usleq agifBeauenes $aSOde%a PRYPRRNdS Hial it .tm?t'ava'@:. equivalent
. _ . Lt , .
SAPERERBE heliging ] Sl i i o
groups of five fermale ovarectom zed rats were _ .

(e) i amueleiceacid genuencs/Byjirisizing kuthe saqueace oh) unrdefdighty,stringent
i . : . i iAkd . .
LB wiREROSHPNLAGE! A5 RRCHBS 1958, RaetisniaBices in
nighdths eandf whereirt saiebdnGelpe dcid-sequénee wpeddeast agpolypeptide that is

| ast .1 nization.all rats re chal,len W a .

BB LA 1Bithe inaheBEiE cRTIrE o dehiMghciq sgauence
ciiewmmcSEQIIDINO: f;ungal cells fromthe treated rats

was eval uated by counting the C al bicans col ony

form units (CF in the vagi na for 1 days .afte

0t RecHls oI, Setuanea ik fad Tagiae cllsfecalTieiai st sequence
CEWEWe dn BSEQUID ORI whéveirs @8Rl AGclelc Haidi Seduehtdiig @nleast 45
Sabour aud agar contai ni ng chl oranpheni col, at 280C for

7oudiertides i denath4 apowdiereint saidenygleissaid- seauance encodes a

¢ o ' ! ' ) _
| PolTReA e Ry SORRABhAY AR AR sperfighBRg the amino
t acid segeenqe shawmindb@dDiNOtihe vagi na of i nmuni zed
rats. The anti body | evels were eval uated by ELI SA

p . . j |l g .
W DR T PRI, o aPhdayie M SRclieheR b if SECT 1D NO
i or BEQ DagOrthl fluids is expressed in terns of
absor bance, which was read at | =405 nm Figure 5
denonstrates that the truncated protein bound to

In a prefé@sd aRDoamiEMSthe dulghiedtiab eacobrdiny Rothe dmventioahastike nucleic

., 1 f conpared w t runcated protein alone, in the
acid sgauence %PW%‘P&*%@Q&BM@: The cl earance rate was

nmeasured by nonitoring the status of vaginal infection

in inmmuni zed and chal | enged rats over time. Col ony
In further priefjrashembodiarants. tbe Polyusieetide comprises g gucleiciacighgequence

havin%?u@t@ggé ti&(ntﬁé{‘ﬁf GPRldSE 99?90,':@351,"9?]6? g7, FaOWr Qbh%tva/m?neanucleic

prot assocl ated to the virosones en OoWws 1
acid setjgérre shaven iof SEQFIBCNOR  Alseaprafectedt ararpalyneiciaotides aonsisting of

.al gne. ' Th [ 1] e ' t T
a8 R SR B Hay o TG0RRL, PELAYTD o Ty 2%, o5, 6,
97, 99, or 98l ithrthe maslevadcid sef@ancarshoathvinBEQ D NO:ter ns  of
protection. The course of the vaginal infection was
nonitored for 28 days.Figure 7 shows the effect of
In a préfdrdesmBadinR theShii@bicOaci®lscnans engd) and I(?qsasea minimum
(mAbs% di rect ed agai nst tS&gZ NL2/ 2A8 and NL2/9b9) .
lengthygf 605 6By Pd-10R: dRR135. 11681 AU M50 R00.RPy of 2RP nuelgeti
mAb; NL2/7C9) as well as the C al bicans strain SA40
served as a control. The specificity of each mAb was
In a cfludberecadpect, the present invention relates to a vector comprising the

polynucleotide according to the invention. Moreover, the present invention relates to a
host cell comprising said vector.

13



10

15

20

25

30

35

Western blotting, and all mAbs were used at identical
protein concentrations in a single intravagi nal

WQawpH3@PT ati on 30 m n before chall enge. Bot h BEE/EP2008/007920
t Sap2 mAbs (NL2/2A8 and NL2/9B9) conferred protection

to .rats, ,by inducing a very rapid cl earance of fungal
m@éﬂﬂ-@-ﬂﬂ@#ﬁ%e vagi na conpared to the control s,

nanely, rats receiving only C. al bicans cells or the

anti-enol ase mAb. Under the conditions tested, th

Moreayer.clbe psesemtinvesiion relates %aa cgum@tsa'ﬁm%mwlsmﬁtalﬁaﬁq @ne of the
a ngd o) 0

polypéap} dtes 50%%@? l%, t%&r t“;V}/I[ ! idf Eﬁ’c?/gt I%’rt] I@aﬂ 811‘+ ?cf(fngﬁ] p%ggucleotldes

accordlngltbltherlnveTDEl‘ﬁAl LEDa EpES@IRIeBTermﬂodﬁleTlHEthls!\mWos]ﬁbn is a vaccine

Def.i ni ti qps i nQ_acids and am n Ci . si dues .
compiitdit EbiREr A AomassEn eFatidi® BELBERERILEY sompyse one o
more 288iEoh&Atopsonehtd $¥lectet ¢iont excipidats dﬂ@érﬂsl,t‘aiﬁuvarmts ajsosomes, or

books wel | known to those of skill in the art, such as
the likgt ryer , Biochenistry, 4th Ed., Freeman and Co., New

York, 1995 and Crei ghton, Pr otei ns, 2nd Ed. Freermn

and Co., New York, 1993. As used herein, the terrrs_ _
In anothepasngst, thadregant jpegntiondelatesctothediseyeidhy molipeptida @ccording
to thé Fh\}ehﬁbrﬁ & Qﬁqﬁl%lgfb‘lﬁéﬁe%ﬁ&of &hfiged.C 1A E@We@ %bb&%ent the

am no or-amno a nal og
polypgmmeaanmodlagnaﬂtheemvdum isaysedkin| a nkmhebyorpepsutlm Moreover the

ternatively b er. b S . e
preseff Pt s R 3he fEelorat Bh8%0ns B i piuPem iR Swor at teast
one of aﬁb{bblﬁﬁ!cléohdés, :éﬁe?rdn:‘d Gd $hé m\l@gtlbn et lpreiianﬁgcti pharmaceutical
unna orsnecamnoals
compRRTiaN oo rEBIBATICOT BFVENUaM i GaTRA asHroQETeterably, the
Candlc@iffectidniBRA’ mfecheciﬁ‘ﬂl?thﬁ%htﬂ&é’blbﬁt%ns and "t Sap2

protein" are used interchangeably and nean a truncated
formof the wild type Sap2 protein, in which the
erm ds, e The
The d§-§t§péé&%é%g§ 1hE! |H9%rﬁ{6'n i /agal\‘ﬁolose(ﬂeqfée gﬁ‘@ne 3 mbfé ®iditional

rotein
comp&agrs sate@ted/\ﬁrom e)gqnnerﬁapdllqmity rm*uwa@m rﬂebvwwehmles, or the like.

LG4 AR PR S 4 § b 9 e s, o

polypeptitei ahdft piyhurtdotideaacatsdingf tomtheclinventiofi i may &b linked to the

am no aci ds 1 56) de for a epr.o quence, and .t
surtacEl ol Ah GV ERROFS: i ALETCRMEb0 39 LR BV 12® nRPRPEPtide” andior
polynu@écb’ﬂdéf magibe cai&ined efl tea fienénlenthd Vikssontd. R\el’uﬁhéﬁalternatlve is
theu pol yﬁge pti des and pol ynucl eoti des can be determ ned

e polypeplife pré/es palyaycleplide,ageardingdp ing ﬁnvee'em’pt?ssl%her with
a wro?c'irﬁgr\ﬂl'?@rem the vitbeahk d@ 0Bed 35 'a%pﬂFaQé’ HBanBﬁer‘ithe speci al

requirenents are use For the purposes of the present
|nvent|on the conputer progran1used for the

i ARl b Eah T AL RER S ASUSIGR Panctor

prefer&dﬁéﬁiﬁodhmfnt Cthep@andidminédctionds$ eaicoda anelqbe izesse cagsed by said
escribed e.qg. by Altschul S et al Acid Res 25:

|nfect@§8§s§gg§d?q8@yyl¥o%n oAﬁoB?Qﬂﬁ%ﬁ%n‘ﬁl‘iﬂs 'Be obt ai ned
fromthe National Centre for Biotechnol ogy I nforrratl on

(NCBI) and from other sources (e.g. BLAST Handboo
The pgsest inyentnsproyjdes Wﬁhmpwerv%‘@me%n%%@ws inat does not

carry § d Fisk o tc§<l@‘$lo"<*-=.| effec}s d¥Bbciatelowitht s 438 o(fldﬂﬁpkge §é7;§2 and that

e purposes of the present invention, the
shows increased stability compared to wild type Sap2 while provudlng powerful

stimulation of immune responses against C. albicans infection. A truncated and stable
form of Sap2 is provided which can be produced recombinantly and overcomes the well
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BLASTP algorithmw th the follow ng default settings

i s used: BLASTN Scoring Paraneters: Match/M snmatch
W@EWPE36927 -2 Gap costs: Existence: 5, ExtensiBEI/ER2008/007920

Filters and Masking: Low conplexity regions sel ected

knowry SRS o Sl Patiding: Aoy FzERerlind {HBs halle foigen (ce
Bernafdl§, wle@tctaﬂd PhAST2003C qO| r@zl?,azmmter@onvuhrehtm the novel Sap2
BLOSUMG2 costs: Existence: Ext ensi

polypeRideouhich @%ﬁ thejfigat7aming: a@ﬁﬁrﬁfo@iet'}‘ 6W"B%'é%9f the wild type form,
can bg Jﬁ&al%égc%ﬁbkérgbﬁc Gpguk@?ﬁl@eglﬁ’\g@aﬁ ??%rﬁghgﬁl gfd%f %?)‘tlonally
as a & histidire (HIS) ¢aggetkbprotdinfoothe aase Bf gusficationexthentrugeaied Sap2

oS8t 5 i AR 57y B! PHRSpeBppinat a2

highly-reatwssindvégternrblolsesith dendsrmclﬂnd_l bnnmw/rgerweétadlagamslthe native

Sap2, iqﬁs@gect W&E:ca:[ﬁr Eﬁal gbﬂqejeq; @&ﬁfé@ @uH}a& g—;rﬁ ozf infected patients.

Furthé?frﬂﬁéfﬁ\oﬁégloﬁé]ranﬁb&@érs Q¥heRtePaGainst the tsadzi@fcagh&e tHe wild type
zero) default = 20 for BLASTN 7 for other programs -X

enzyme.dr opof f val ue for gapped alignnment (in bits) default

= 15 for al prograns except for BLASTN for which it

does not apply -Z final X dropoff value for gapped
Immuaiza'gmmemth (tSapdi canferso aniibodyAnsdintezl pretectinragainst C. albicans

oo AR ARG SPIREHANs. i, BOBBIE bt pons

monoéienaihantisstien ciretiedwu tite aSap2 globpeptide groeide spassnve protectlon

agaln%tgan{épgﬁj %jggmﬁllgab% y %\Fm q%gﬂg} B%rpnrqn ?)t ﬁhqssgﬁg prgsent invention

provides! nd%pfobﬁ,efoaﬁémredarﬁw passivdprotdbiidntdgarhst hhenasbmmong frdquently
sequence of said first
chronic and sometimes antimycotic-refractory infection in women.

To further potentiate the immune stimulatory effect of the tSap2 polypeptide of the
present invention, the compositions may comprise tSap2 polypeptide and one or more

adjuvants.

Alternatively, the tSap2 polypeptide can be coupled to the surface of delivery vehicles,
such as virosomes, by the methods disclosed herein. Alternatively, the tSap2
polypeptide may be encapsulated in delivery vehicles by methods disclosed herein. As
an alternative, the tSap2 polypeptide can be both encapsulated by and linked 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.

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), MF59 (Chiron) and various oil/water emulsions (e.g. IDEC-AF), MALP-2,
ISCOMs. Other adjuvants which may be used include, but are not limited to: mineral
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pol ypeptide is conpared to the am no acid sequence of

the tSap2 pol ypeptide shown in SEQID NO 1 , over the
wepmoppgsobength of SEQ ID NO1 . Similarly, to BEH/EPI90$/€07920

the identity of a polynucleotide wi th unknown honol ogy

salts QPR Rl9FIS SHES AIcH D, BB i ol ipsphatey and calcium

phospRate/ RuFh&e btk Slﬁ)ﬁ@f‘iﬂ%@rﬁﬂ:htaﬁs lyB@IeBMﬁh EhlGronsd ﬁoIP/oIs polyanlons
sequence shown in SEQ ID NO 2, "over the entire [ength

peptides, lspdoledimpethenmpeyaaisd anﬂudgmrgprsﬂnm n@mItnOétmellaIwmolecuies

such %E d@%b}é?fdéglrﬁ@%mrﬁé%gol §Cérﬂf%é§§|8€;€é’rgﬁh}/€§ ?rIOjt nucleic acid

stretchi#d sycht.aSADpRG ((ﬂmﬁxﬂgotld‘esem(?aoygcbmg:lﬂoyldesrmngeplnosphoryl Lipid A,
copdi.tions,inc

and palBhySHITRenRS o iuiat, a1 ipbariaU BT S, Sy Es emusions,

liposoff@igs vilesopdles, fosBRleaan bl ym@arbstihelating tomplex adjuvants Cytokines
pol yp eFtI de havi n’% t he am no acid sequence shown

are aI;s_;EQsﬁg e o their lymphecyde gmla&pwwrpﬂgnlggnlgany cytoklnes useful for
such %hoabééé wil 5 kr?oimﬁﬁa &M of SArP Sk e e 8¢ iRElugiRQ intBrieukin-2 (IL-

Essenti al y the same characteri Stl CSs means
2), IL1IRaGM{CSReasd Baey @thqraermlwmqre digands fropnthenehemokine family,

s FE A0S 1 1pS0BRch” 5D VBRI AP bl Fouti-

strandeldsiBNA| aiaayeridl begll- Mrtacern»opolpsm:Ichg/n@q(uLP&);I fagellin, a U-rich single-

ly. ' The stab of th I
strandydh UPATITHNA” B, HERESHSAL ol Yakiie, S lfe et bisidiPR.AfA socs
SiRNA)] 8PapedR Qﬂﬁo@éIEPAIDBE) ahaimixtoges thergod aypsyitabte Wi t h
Coorra33| e Bl ue Exanple 1, Fig.1l). The stability
is "inproved" conpared to the stability of the wild
The t$a(25p tide dffie prazeht ﬁwehI.oh iaY 1063 béaéreaacapby eﬁ@hacaﬁsynthes,ls

remal ns detectable for a period or if
or it mgyptaeeﬁmecpmblr@ngangmmu?h% %am%rpomwepg%én@y e recombmanﬂy
t geni 0
procufe] Lo LAIbE Sl hIOR? prERing FREp @i TH eBlkiBngts sequence
may bei medified aadendaslitegtaiis tbetabdity{o $timuIateztaeummLme responses to C.
. __ani as in the rat nodel of vagi nal Candi da
alb/caﬁﬁpggloggﬂ%%@p. Exanple 4 and 5). The antigenicity is
"inmproved" conpared to the antigenicity of the wild

ors B e A B VS AT B ARAS. n oo
heremS?J Prunéfionalivaridnt’ 'dre"viafidht' igluak t3ab2 ponpeptidefis tdh@rotein which

ap2 pol ypepti de nag be conservatively substituted
contaipp t ANQrAMAYUE; Modisications va| ke psimasy RiRegacidngegyence of the
I u I e
mmurﬁ’é&ﬁfdlé%g tQa g%éli/%lﬂ)tldg %ﬂtgofeé%u?ﬁ riheengl"ng?tﬂ%téﬁwtﬂég effect
discloged hewein.i U@ functmrmé waﬂ@ntfcadhe t$@n2ep¢lm¢ntldenemlm an Iaahno acid
I e e r
substlgd?%)ﬁggcgbg'sén )Ivé’ %Pn a(s:alc ggtltpﬂel r I%Iéél Wi III)@ Selerred, ie.
substlamldhsrwdlehetﬂtalona El'upeﬁgrni ‘th@i origiedl amincs edichesuehnas charge,

nydrop SR RalaifeRoRarlc » dnenPRs &) donseRalYS Lbstiions, of, amino
acids |r|%mdeg§.lbstltLﬁloH§ mhd@eambng tafnifle 2eidshithin (Y RUBWEG dralps: (1) M,

ds receptor aqr_a y and whgse

L V7 (A S el 6 R b (5% Ghrah S B9 Ch ok 8 ) BBy 1 ne

adj uvants di sclosed herein. The term "adjuvant" refers

to a substance distinct fromtarget antigen that is
Modifigatinqis whish genkeate ffungtionalpa@riants eft thadSpaZpalypeptide may be made
: I [ j ;
in ordfEtolefc Tholh seRin] Brdl) s2fietyiB by 1 Bnnadcd istabilty of
protein-pnataia- binding auoh yagprHitApeptide ifdirg oOhdotiBaease the avidity of

pol ypepti de of the present invention, wth adjuvants

such as CT or HLT, to
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i ncrease the immne stinulatory effect that each

conponent of the systemwould exert if used by itself,
WQ200008499as t heir conbination with a suitabl e BEIER2908/007920

system such as virosones, which may further increase

mmune s ory, effect.of the. c osi.tions., B
mmURSTRPRRGRT at B M apod Jarinpevis Alpeed REaarepf Biitagean be
empldyeﬁ QUCHTHE siyFihedisPel Yephodifed @r riainei proimioni it Mgcombinant

nposi tions of the .invention as a drug, a pro-drug, a

produemrg%ﬂaadnuﬁaéed pucleic agidmpleckls: an i ndi vi dual in need
thereof. A vaccine is an antigenic preparation used to
establish imunity to a di sease. A vaccine preparation

The idandifitationcoinadditienaiior aptimized iowngnastimudatory tHapRepolypeptides may

atso IGLE8° 0" 85,8 RO Sl ot T8 0 g a2

polypédile and itie Lamulattbmmﬁf@ror nBrucelisy bygthené.uncttbeal vanant as a

deterBigfidh @ RsC ok BIPSRab e SUBYRAAR I Thins, ffgelar Ggits by the

functib® VaRhARNBY @%ﬁaﬁﬁ?m@é PENCtioNAICKHrARE tSEp2 PSlypeptide with a known
prophyl actic revent or aneliorate the

tSaerP@'é@@@'de paotﬁlmﬁuw@ Mﬁf@%?eeﬂbrmmynarﬁﬁl'rﬁélmm'%ho%iafonml%ﬁ can be
prepa hogen), or therapeutic. An "effective amount” is

at anount of a pharmaceutical preparation that
aI one, or together with further doses, stinulates the

e 3PS 2RO, 1 e % 17 R PR BEGp acces t

eithertdraoth $nd9nﬂ¢mdfmfe>danml®lshnkedoaSpamsammoeacxdsrmby be added to

ine NETLIBEARUS T P Bl B F o V6L BRGNS, B of ne
peptided! {0 aegeliveAf tvehicle suth LRea) v.ﬂfsoﬁfe)duaegbrﬁenhﬁahc@@l it Yynay be
chem cal synthesis). A virosone may

desirgble: dpsadd at at'@meatagetﬁvmeob%a%pewpeaweoefoaeﬁaﬁee@ EXRAfimental

punf,c%tlgﬁ%lhg;(yr rﬁém}éhfaﬂéﬁs and which lacks the infectious
nucl eocap3| s and the genetic material of the source

Vi rus, an i nmunopotentiating reconstituted

The dsr%‘geénlt‘%\/ze?tl& ra‘l?o"ﬁ@m%hﬁré@s tﬂg\uﬁﬁe é?)rrYBlFuéﬁH?{TSf bll??sgnrelsp?% human

Vesicle conprising

com pamtrﬂa Irammnopmtehtaatstg detizery agdntewitk Itrm)tSqulc&ypeptude ofithedpresent
the term "vi.ral .envel qpe prot ei

inventit BofBoyiares the aBheiethf ot Py BRI fistinteR s Copnaiciasis

Thus,tthe MiemPTBravideshe riovetmSap polyppptidd weaimmnpgahelemcacy of

derived and that | resent in.the_ virosona
which £af,be figthay; wngﬁgﬁdﬁecwwa%wgarm FiBdnoRsiBttagho delivery

syster?\S aano"rabné Uy @fbrB! adjalas(s). WnemRilé hlﬁh@fﬁébbt@tfaﬂhg ferd:onstltuted
he fusion of viruses or VI rosones with target cell

mfluem’wm@ws ma/séﬁfﬁswsbéumdnaewmb?r Mh@rede?l@@mmﬁ% such as
posof SS R BHAEE! e ARcBh ABE Hanp g R are ao

avaulabmnrtu armrsdmm@kdlnmelmw pr‘dmaonnesacms’ttoffsphermel unilammelar

T S, :
virus-Hie G5 TER psfebd 1Pt b B B LOSRRIBIAAH b virus surace
glycopreteivs) dbdththeyi Ho amwit carnainvanylvirahwwekleire apidst eiTine  hemagglutinin
memtjane,Shapeiclita O ¢ Gulbiensa alfes B3 A key cdle iRdné Tode' St acton of
vuroso‘rﬂgseCtl"h%Umarbeérﬁ@éﬂpcsﬂ theOinflliEeza binks idasmeamiane fiétinducing

ti des The present invention provides truncated

compgm qucpé@@hta@@saqhggg@ww@ﬂmmqﬁwgcgmget@pt cells. Virosomes are

known to act as efficient and highly effective means of enhancing the immune response

with an excellent safety profile.
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the followi ng am no acid sequences: (a) the amno acid
sequence shown in SEQID NO1 ; (b) an am no acid

W3 2oesoe’ havi ng a sequence identity of at | eaRCT/BRBYS/007920
with the am no acid sequence shown in SEQ ID NGO 1 over
the entire length of SEQ ID NO 1, wherein said am no
aci d sequence encodes a polypeptide that is

The vfrusmhe AefiVéry syEteny of e |nt/enﬁd1efumby pétentigiesthy iimpuneeaesponse
no aci d sequence shown in

againginAG0GE! ElEStATR RUGtach Bt ot 15907 PBPSRIG Bt thieresent invention.
Vuros&ﬁ%é‘%ﬁﬁ eum&rbéﬂ |oaed éﬂdﬁ}%d&@ﬁﬂhm&&@fawmmrB:eelpsnd T-cell

NO 2 under hig 6y stringent conditions, wherein
epltowau(ﬁohhlfrraokaaetaie@hen Pl/@m@nqleé999,1677au4=ﬂﬁol\/@£¢ﬂ95/\ . etal,

J. |mrh§rﬁu§:qug§,gg§fﬁf§§5 ﬁ@u’%c?’imé Fﬁ; eqé% e'bﬁ)‘?toﬁggfﬂfrﬁalaA etal,

J. Immanolptged, dd8ht49919503)anaindther epitoges &qown de thedseved skitl in the art.
SEQID NGO 1 ; (d) an am no acid sequence which is a
fragnent of the am no acid sequence shown in SEQ ID

As evidented byhRé eésulsAndwWHThEIRINAVirdsciRel ABGE gicat Potdritiabin the design
am no acids in length and wherein said am no acid

of coraBifed vaECIBREsIANE SYYeRse TUTtheMA, VrgspmRdiassflArptpin vaccines
are effEttedlLhE shid, ts'??cep\%ée%@b&s%m&ém vh@&nﬁé"’hﬁ@e afrb&dy shown a

equence shown 1 n wher el n

very goodygaégty ipaefile mwlpumsna ngmyk d:ﬂ VaecineilA89.at7, d 788hu&he eencerted

action I)f @déwgﬁ%&%gﬁ% k%%ﬁﬂn@@gﬁ&p‘lr, gqu‘?ﬁé@ESmﬁn\%th an

adjuvaltbrmi:hrmthT {¢tolgral topimptarddél Bda andcosgl tsarfade proteanderved from

as the a 'n acid uence shown
E: coll eritier it the G SloABRAERe 25 R S Ay U pEoDpaliyf delivery
systerﬁOffBbﬂe%Gﬁtsaﬁ SighifieamtC hdvarRaudnate RIsIgND oft repigadtie as well as
identity of at |east 85, 90, 95, 96, 97, 98, or 99 %

therapgutig V@ﬁ@“ﬁ%ﬁ%‘"ﬁ‘c@ad‘décﬂ%ﬁl%rﬂee't KRGO, Pﬂs%ﬁ'ég?ﬁ REsystemic.

Al so preferred are pol ypeptides consisting of (having)

an am no acid sequence having a sequence identity of .
The pggsent inventien atyo, progides dor the usedf the iMmunpgiimulatany compositions,
suen SEPASHER bATIRAG Ty SOl 3R 4 BB cchf gy viosomes
or equimaleftidelinesy avehiclasrimal suitgble piiard@ceatical 3orm@atiom 0, Accordingly,

45, 50, 100 Q 0] . 300 i .aci . .
one o HHQR FYTRAPIGES Or e peeldn potiniie eBTPPSIBHL BT e pvation may
be uskdp®d Yrepareohi dc@phwdbl‘tg d‘rOthetdIEutlc waweined fdsapd@ministration to an
incividy 95 FBA0 RO i £ QREFIGe Whish CREENIS PBS O AR of the tSape
polypéﬁmﬂf&ﬁalﬁhg\/&érﬂﬁbsﬁﬁ% |thH‘éCb|%se|6thhvéhtfchCb§tH‘e Qﬁrhdibal or member

sequence which is conplenentary to the sequence o
active( ingredient, £anube ea@n@@t@{ege@uénw@wa@we@fc Ht?éépfftﬁ@/pfophyladlc

dosag%umq?ﬂsatﬁ' tﬂeS@&%HﬁSnﬁmléé‘ me'EQ |2, Wu&oszél C@wa@al, g?glg?l, oral),

aci d sequence uence I dent | ) )
systerhigas tocal Yoandt marameeaéqwnumsgatmm i NTIBEQ thme N(nventwu provides

comp&giﬁonesmférr Bale%?&%h a%ﬁni%gpaﬂicR WI& c‘éﬂﬁarrgbna solution of the tSap2
polypeptide optionally in combination with a suitable adjuvant and/or virosomes or
equivalent delivery vehicles dissolved or suspended in an acceptable carrier, preferably
an aqueous carrier. A variety of aqueous 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
filtered. The resulting aqueous solutions may be packaged for use as is, or lyophilized,
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sai d nucl eic acid sequence encodes a pol ypepti de that
is functionally equivalent to the pol ypeptide having

WO poas9nd aci d sequence shown in SEQ | D NO 1; PCEEP2008/007920
nucleic acid sequence hybridizing to the sequence of

tne AR e ob g3t ERbe S 9 sqllREt 313 Y gfmisteation.
The édhﬁﬁﬂsihon%nﬁliaW@drﬂbiﬁ ﬁﬁér%dbé@h@dll@ acdeptang urndiane kubdRRces as
pol ypeptidé that is functionally equivalent to

t he
requnrpditypaaan%i@aé%m@v&piqggcaéfcomeoa% $Hehags PHs aglvskee ‘and buffe"ng
soenEh s aGEAP AGHS, il SR 88 06 s B Sathoe, sosum

acetateh sodiummlaBECe,) imdiiamz;hlmm potasshimi chioote, Qaleiuindchlorlde sorbitan

mono%ﬁq#ig‘n ﬁ%mngﬁa‘wgg Slea tégerﬁgééﬁf?tgkd@ﬁ%ﬂﬁ © (A]c L%Wethgasdfor preparing
paren@h&&p@@hirﬁ@réﬁl@bom@oﬁnwWiIDbalkhsbwﬁcml appaearit tbahoﬁeskilled in the

art ar&lér/g X efqlgsilge h%'é'a re%hg ?cyam %é@e,l g@naﬁgéﬂo%ehggignce and
PractiEB%fWﬁﬁ‘é? (Q#’éii’iﬁig'tdh sSEQahQaMti@apScéﬁéeé"Pd‘Qnﬁro |AiR ad. 20th

preferred enbodi nent, the pol ynucl eoti de accordi ng
edmom FROQOaViamesri WikinsHRA nliJS,Aewblca¢$ tincomprind d1eseie reierence
SEQID NO 2. In further preferred enbodi nents, the
pol ynucl eoti de conprises a nucleic acid sequence
The rbatei amgl @gdeen ef administnationywitifvasy depenrdin@Bpondhe stigedd, severity

of thqggd@%%nl %r R%? 0/ . t I d:)jirgetqu lggiegmgi%gdt?@ﬁ%ugﬂﬁ I'H%:Woner For

examplenshat tSmJZOfpo(ybéplidtg)arm o pﬂsmoas i @brﬁaq lmgn éte chavbei gused for

t
prepagg rPragnapesiEnl CHERRSLRE: Baoen b AUIHRBIEEASIR Supoutaneous,
mtrad@ﬁa%lI Qr NSBiéal or'rﬁué’oé@! %\Fﬁirﬁaﬂdn%ﬂi})@r RPdmuédifarnfeerhei 1 preferred

acid uence of has a m ni num | engt h of
embogmenxg, t ph@mgacelqg@al pggipoggigns FFording togthe nveptiogycan be
admurﬁ&gréaliﬁ{ﬁ\%d ﬁjéif? Alrybf"’lhe&f fd?ﬁi% a‘i‘é%ﬂtknokh% Hﬁ&%eéi‘tordinary skill in

nvention relates to a vector conprising t

the prmmneiuﬁcaban&e according to the invention. i\/breover

the present invention relates to a host cell

conprising said vector. Conpositions and uses Mreover,
Advaritagequshs enitable femt ulatiorisedfahe presenainventiars mayeng. be administered

o S9IPHoSe ek, beSShalipeSled MaaR"hHBRE, 590" Hlbhemore

compB@hds Wil @l | sleserftC anicition, tpartidifariyn\edsd Qodntdining virosomes or
preferred enbodi nent, this conposition Ii a vacci ne

|IDOS°62ﬁ$p<9§Pt beadministered in infEavaginsh o intsanasal . Yig tranpsdermal
routeé RH@\W: O thdgY iCSi'ai‘r{éir?%kﬂ’lriﬁ tRE JM0T o H&AdhMibred in the form of a

nponent s se ecte rom exci pients, diluents,
transdmmavaah\eery \ByBtesunibe, d@ager@dmmisé'atmmi wilh @rheeurae ple tcontinuous
e use of the
ratherfotgﬁr)i/@it@ﬁiﬂgénl’a}@%’og@hbﬂﬂh% edoié Egéfé{ﬁenp ion as an i nmunogen
and/or antigen. In a preferred enbodi ment, the
tide, accordin othe IS in. a.
he 1§86 BRBPEEIE SR coTPostiPob Jontatifd e e8] dhfaien may be
used ft6| ﬁére: @I bh@rm&fdeuﬂéalaboﬁwpéﬁtiomrwmﬁristrigetnmlam@@tdodqﬁbund in
lor a east

combination with a pharmaceutically acceptable carrier adapted for intravaginal
administration. 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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one of the polynucl eotides according to the invention
for preparing a pharnmaceutical conposition for the

W@ e@ansmnt or prevention of a Candi da infecti oPCT/EP2008/007920
Preferably, the Candida infection is an infection with

Candi d L.bi c The uses acc yento n ,
the QBTS2 PRSSILEVER I BT Roneuta abebbfigpB¥% 8 s by weignt
of theGRIPE BEMpBuRE IrradrRittre aWithex phameitesticallyl d¢esptable vehicle.

adj uvants, delivery vehicles, or the like. In a

preferred embodi nent, the delrvery vehicle is a

oI [
The BrigRete bﬂu‘?rédoﬂe%ﬁé”ﬁg*@?g?ﬁﬁs SNANBOPHRRAL Moention are for
admnrbsiratronkedph@rmaoeugcalryaaecemableeprepar@@onsa Such preparations may

ool ST A Bl LBRebl, SR BRRERERL i, Bt gens,

presewatroeszrmmﬁhtrow tdirerersalsueplwtentaryl imnhivee peentitinghagents such as
de accordi

. ol tide and/ qr p ot to the .
ccion Bl R SR ool S e RS 0. |t Peaparatons o
the mVérﬁtfb‘r?rOéFé ddiniHgRfedn éfférﬁl@éra'iﬁ&uﬁ@ MA@NEFfEctive Bmdunt is that amount

referred enbodi nent, the Candida infection is muc

of a pgaweqet%lygkréﬁp@ratw that slons: %r@eémrewﬂb%@er ﬁer:ﬁs SEIrﬁ'elates the
desrre%aﬂ%'p ée 2{%’@[‘ 'd% ec?’gaﬂ rt%ﬁger‘i ?argjarggf S&&km}’gram to

500 eg/awgiamalbodgnwed;ms|dspein’bragpnaeenthe| nmedy i afn aumwsmmn are
a novel peptide vacci ne agai nst candi di asis that does
consigased elfeetve: Hbermrelerisd rapge i kelipued o berbetwaan,9ilatallylogram and

10 o SghT BB TS st SR SBpbn B v f ot

rncludprgamedbmgppsm«m fselected forl admioistration,nwhether disep adesrsistration is in

. Iagai ns#. IC al bi cad(s) % act on. A truncat ed. ang.stable hvsical
single; gt 1y 'Pgaﬂ%s‘?ss ANh InYugual, patient sRargmelers q(Neiging age,” physica
condurcﬁfcmifa Wegighty ang dh@wgwasﬂwet tiecusd. [ HewIfabiotd hediweiladown to
i n obt ai ni nr_:i purr and standardi zi ng the native

those 50f; prshinary &K dqrg a%p nfat Pe adaressged ponggnore than routine

experygfﬁagggg) Convenl ently, the novel Sap2 pol ypeptide
which lacks the first 76 am no acids of the N-tern nus

of the wild type form can be produced in prokaryotic

The d&%?g% ﬁgé ﬁ/e%atsitrl&ﬁrg ﬁrea?orgp{)ﬁﬁ?ﬁ)'gpﬂ‘{gag %ﬂgrﬂg{egtr%n js selected in

accorddrm:eewﬁb a)ﬁ/amtyrdfrfaatorrsmnclmdiergtfroumatr@db Saedes age, weight, and

PR 504 bEREA b 08 B 5270 R Bl o o, am
the pmeﬂlal‘ I@o?i#@hﬁd}hhéﬂéo& enmro;aéd)nad paglsrcbnd(yf qmtimiryltskdl can readily
ai ns e ive ant i

detergie; AR RESHH chigeameantaobing edeREaresiiBens prevent,

countcé;ru ot BfesTthe. prB@r’é§§ |o$’ %‘%aﬁ’gﬂdn@? &r FfeSRNRIRbeadoptithal precrsron
he t Sap2 recogni ze the pe enzyne. |nmunizatio

in aCWY'ﬁQt@éEQ“E@?%P& divig |V!i3‘d§/39rré%r‘% é'@ﬁtp}‘@'ﬂéc@ff'@@f:)’ either without
toxrcrtg%?'r\r\gtﬁta&ep%bm t‘bﬁf&?}% 5% Fés'aPFb |rﬂeﬁrba§é@%h'tﬂ§'mr@trc§'9fjﬁ'le drug's

vaginitis resent nvention shows t
availahilityotd darget sites. boldhiie processcinedives a lo;ensraq@non of the distribution,

equrlrt%gjérbf nagﬁ%ﬂrgp&r q%vrgfqﬁem a¥1§ ng %‘fléﬁé%{ﬁ ﬁg?f tﬂ%t kﬁl’gg lpﬁ%ctitioner.

present invention provrdes novel tools for active and
passi ye protec o st a ver omon, frequen
In thelies,of S pipsephy i cafebiinds hemaessipen s detdfigan form
the dcﬂvé\DFﬂi@Fedré_rﬂ fairlfjt E?é @PIC@IW' admiristred M Ngddixtiral i Ysuitable
ffect of the tSap2 pepti de of the present

pharmas;eémal diluents or @éﬁ'ﬁ@@ii’r swt@lwe@teﬁﬁrlthsr@weaﬁg the intended form
of adRfhi¥PRRIN, ARafRd B8R QbIet®! Eapsules, elixirs, syrups, and the like, and
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adj uvants. Alternatively, the tSap2 pol ypeptide can be
coupled to the surface of delivery vehicles, such as
WQ 200088925, by the net hods disclosed herein. PCT/EP2008/007920
AIternatlver the t Sap2 pol ypepti de nay be
ncaps | ated i.n delivery vehicles b ods ISC|0
consigiao Rt Aondembnet Aaies el maciEbspol [PeaRenasE afpr vagina

adm uIWreI%h hnaneé 3s bphadbley oa%dﬁéulé ke écﬂlvb hﬁécﬁbecﬁﬁﬁp@fent can be

delivery vehicles. Furthernore, the conpogsition

combmgﬁpwqtrg ,angom-ga@ ppgrrp@@qwlpgly @g@@pt@qetlae@rcamer such as ethanol,
I or u t

oo 5pARY el et MEREGID Abf ko) Bt Sukdie binders

Iubricmiax disintegrating agents ant] aelaring agestsachruatsot beruycormarated into the

mlxtureh ngtﬁebiq b n%gi:ﬁ'j{ gtﬁ@gt gllitﬁgattjlm@igé‘:%g%heh%bsiﬁg g%téjral sHgars such

as qu@aéy OEbé@tISCt:osmhmh %:A@Igtéﬁr'e@él efamrhbanm?mhétﬁi @umis such as acacia,
.. coli heat-labile t ui oni
tragagangy af éed@ﬁbﬁ'g&@tqa@azaowﬁﬂeﬁ eIIWQg%e%QImﬁy'ean' waxes and
the III(éJh'IIdHFI):aﬁt@dué’éH 'IrPltﬁeéé' Ub&%ee'forﬁfyin‘éhﬁjés vithdlit limitation, sodium
, her adj uvants whi ch may be
oleata,:§edlunh&ueacaée rnagn%ﬁﬂémﬁé&aratense@umbﬁnmateeﬁad@m acgetale, sodium
I f
chlorn%%]gﬁaﬁg gﬁé déI @c&% lgﬁ‘dgé ﬁ\gltﬁéylﬂsllﬁrmaggg %%IEIW Mt cellulose,
aga, b:amItmtnzenKMhaugbn'aand tredlkeci t hi n, pl uronic polyol s,
pol yani ons, peptides, keyhole Iinpet henocyani ns, and
di ni trophenol, inmunostinul atory nol ecul es, such as
For pamwanadethh @tqméi)tsudwm adiwspthutldas arcra] desired. Isotonic
ativy short nucleic acid stretches such as
prepagﬁtma X ?Hé%e"etiibé SPNERIhuRYEStS o%?se%%‘&hﬁﬁhﬁm%i’ed when

intravémdlisd aBmimsFatit Y RSPEAZ eNftavalimal iof Uinfth8sdhageal preparations
m croparticul ate adjuvants, such_as enul sions,

containjngothgrastive Frd sempanernan ke adwixed withyaeety ehaasiermaterials
I u t d

well kﬁﬁ\'/m |ﬁ)ih@ Ié@?i %gt fafw%%léh{)b‘?é é?(%\og'% f‘ef?%ésj%SFngel Yiatbf, glycerine,

V|tam|0§t/blqrrié©lla,sﬁﬁmﬂraf oil, BBGR npaurlptalsgmpmate b@Ckmﬁ/vhke oto form, for

[ k
examfiR? iy AIrEL hchr bl AL pekfSh S Bims. g fgams. and
lotiong;um theamor gell fogaudtoris especiatly shitexbiar meudosal applicatinrts. as
RANTES, a |ipoprotein, a |lipopeptide, a yeast cell
wal | component, a doubl estranded RNA, a bacteri al

The tSéiﬂd pSlippdptieie, EorRpostionn e famuliRiontsreof b t&gqirésdht irivention may
U-rich singl estranded viral RNA a suppr essor

be cogpled i@ aclassyi Miadegradanls polymess veafulp ariugv mtm"ed release of
i P

@ crug, BB BOVERISE NPT g0ReTe o ity thc oc

polyorthpasterso nOIyayetal§ -Dyfa@ﬁe nptyavary;awﬁ@tgss an@rcrms -linked

o oSS TN 48] R CEHEOE A cceve

intravagihalc abmlmstrambmg)ft Iae pifedtiven amamnadmfl IthleartSapP_s polypeptide and
uence na di.fied as Jong as, it retai

comp3ifki, Siadt, FemPRALoR et AR BEisrhs & 58 ito8Bmes and for

additiendriagfvantd, o€ b9 Irembeives.n ThihSap polypeptide of thiet pr@@ent invention

can ai3g Uiseddo MERRHTH A& BRAMASEUIGH SPMPEPGRNaISaY pg ACRTetEsRd in the

form 6fh®o§<§ﬂﬁ?dé’l’i91?bpps%¥érﬁ’§ é&haasomamuﬁudmém \/é@I&Ie%' g€ Milameller
or nore cations to the primary am no acid
vesicles ansh deultilametiar ivesiglesst i Libvsanies caBape foonggdelsemnda varlety of
I,n he 0s r sc ed
compficke Pk LAFNRC- ShELEH ¥ gl L3> harious
phosppatinmllnés i nvol ves an amino acid
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substitution, conservative am no acid substitutions
typically will be preferred, i.e. substitutions which

WO 2009086987 property of the original am no aci d BCEEP2048/007920
charge, hydrophobicity, conformation, etc. Exanples of
conservative substitutions of am no acids include
substituti ons nade anong am no acids within the

Initial f @ddeWeag 198 fahowed 1Dy MoobterLdodés, (B)lowingYinwhubizatish protocols

standaienrthe vt oRe dTRosuRMakeY ssbel BREscrobesans.ang methods o

the inst3Rt Fnsé%rpgéd’ BERGMIE: iRGréabisy Hﬁ@@m‘bﬁhn@g{ g8y of thecabv@tAentioned

ro el n st I'n an expression S em to enhance
tSapZt pelypeptisiel cwpo$lt|@rnaatIeclndmotf@ﬂrncmnhlaah@ (it vigasomes, with an

i v
mmuﬁl%‘f‘g%éb?@b&%%t%fp@?coﬁéoﬁrﬁ gﬁhﬁg?ergéé@;r%l g&bﬁﬁ( afing compounds
are cnmsswmdl aist ephhet eadjisvasts e eylpkioged, Ad;uhanis sayt leedhiapce the

or _vari ant oteln or.its rec

mmuRoigRiaL ferenss iy’ Braliing et Seerdr & Aot fEREEIURRCor winin
macrdph@gbs), aemiatiag nedcragitiiddsanl stiulatig spetifit sets of lymphocytes.

i mrunosti nul atory tSap2 pol ypeptides may al so include

the step of conmparing the stinmulation of T or B cells
In th@y z#ée tﬁesapﬁﬁydﬁﬂnﬂ@eﬁééd?&nénf’otthé ﬁﬁ/éﬁ%@tlé olse?f fdr ere;?anng a

functional variant as a determ nation

pharmav@umalev@mm@ﬁ@gsfooﬁreahm aniiniectieysodisease. riugheas cand'dlaSIs the
el GGl ol HEToHIEH HRERF A on Y SRR o o
the systap2 Ipdhy pape iofl rogivyteds, rtlae wdesined nesppaseds iprotectivecioirhunity to

sti nul at or roperties can be red. The | A I
the agést 3 BaroaeiEveehage i BoBRE S nnb arapieio 8 agent o
an anfi§érl shergélfe dThesecdédivgd Rispbadds earmlbe ménitored by reutam)hteihods or
I 1 nker or spacer am po aci.ds dded tq é
can be. MEpiRrRdAGPIdIRG t%rd&@q%ﬂw%"}gg 2’1%1|"?V&M'%rde scussed herein.

The &@Qdﬁnirﬁ@htlé‘ﬁ)%" hdtOtP et hﬁlt@@pih' §’<§i§bet ®yathdeksp¥Efiy embodiments
vehicle such as a virosone, In sone instances, it nm

descriped chespinablindeed, yatous magdificatias o4 ghe dmfermwf\sapazddlt'ony to those
descrﬂggyﬁlﬁefn' ffie béfﬁmgaazﬁ)a.% nt % PRbLIRIRGIRH |Huﬁ1bfér?€den9rihe foregoing
/" or mani pul a e present 1 nvention also
descrnbﬁmm,raa well as fromathe éxampladi Sach onodificalions ausrindended to fall within
R.CO l,e nopotentiating delivery agents
the S%P? fm?eg‘?%zwgdr%éﬁg;ptl de of the present invention
potenti ates the generation of efficient imune
responses agai nst candidiasis. Thus, the invention
provi des a novel tSap2 pol ypeptide the inmunogenic
ef fi cacy of which can bgXampbbes enhanced by its
conbi nation with an i nmunopotenti ati ng delivery system
and/or one or nore adjuvant(s). Wile
PhiEStrat fthé‘@!&%ﬁ 8! Hv%ﬁ%??ﬁnd are not
The fle?P&rﬁﬂ&é% swdﬂe‘agawnﬁunggtrrég © delivery
to bevioterprietas asJiniting the m@pﬁe@ thei nnugnthrke Tpvathei exigst that specific
materl,@'éa% ?eﬁ?ﬁécg?@% ?s: g{}érgl B@Eégesa‘?fjlllﬁﬁﬁc}tﬂoh@‘?\dqg ‘?\of‘lirﬁé’nded to
limit ttnen'swemucm‘ sphiess aatherwise Isnemﬁéa,r biochemidal lanqomdlemjlars biology

repared froma m [e of '
proceflirE8a stich Pscoge Jeb it i iRt BRt Rty VIS (8kbhSHEEr 1095
Pepﬂ@é%h\éh‘ﬁﬁl’y Wﬂr@dtiéaﬂ%%ool? %&éﬂﬁ%klbk i Bbdanﬁﬁksb r@p”rmger Verlag,

oprotein of the i nf| uenza Vi us ays a ke
Berlin; ﬂ]g%es%lar@otsfet ak: Malecyfar (ionjagfeld é%ﬁsng HalPak 'Y%@ﬂrﬁ@éh (2001),

Ausutstll et BE (EBE) eRiiit Prbtdeols Sn MaTBERARBRIIGYS UeRN WNW& WHns (2000)

are used. One skilled in the art may develop equivalent means or reactants without the
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conmponent, which facilitates antigen delivery to

i mmunoconpetent cells. Virosones are known to act as
we@edwos@nt and highly effective neans of enhanRCHEP10h$007920

i mmune response with an excellent safety profile. The

o I oSt b oL B SR 8l mverton.

will beNURBEISRIBY ThatChif Rriativhst 2aRZbEomadePin dRe Oéor’hb@sntlons and
present invention. "Virosones can further be | oad

ed
procedureg| hergisb depgringd whievatilarerpiningr withingthee bpungsy of the present
mvent-{%n el_ll(?\ﬁlgét |8§%0%{§56§§@ta% td:kno%'&\ & ucttértgrgri cr@h\‘]?ical similarities

eno,
such asypoiadty, bulk98Borickdtion d&@eenmmindianig sidé chainsl peptide sequences

... hel per .cel | epjtopes unar, A e : | L
with af5B°2cids, or r3BlgbaRERs SIiEkas, SmuEpteft 1o dose, JRERGed nerein wi
retalntshﬁﬁa? fahctnl it isithe tdwntwri of thé irventbes trer sbigh Varations @ré included

shown herein, virosones have great potential in the

within 488 seeP&,Pf th8HNERtANy acci ne/ adj uvant syst ems.
Furt hernore, virosome-based protein vaccines are
expect ed to be safe si nce virosone-based protein
e aterials\andMetbady shown a very good safety profile
in hurrans (GI ueck R, Vaccine 1999, 17, 1782). The
p2 polypept|de of the
1. 1M&?%Bs}§5't"§| ﬁ\%ﬁ@gm O%Wcl)anrg?l y conbined with an
adJ uvant such as CTé/choI era toxin) or HLT (a nucosal
C. a/bm,ansd\:T@@@ﬁ wasiosed ed & iungalEDNA siouyce ipgbistsblidyailt was grown in

Wingei i BYeveast Ao %?/E% Jaesits Bifeof. ﬁ?&r@@%’ﬁﬁ "GRG dhats s, e,
th 1L .

o, 445 SRS 15 YO SbUENSD S gt RBSERR for recomoran

plasmidss & lzag ealls were ls'ps:aﬂyrgmwnTlmeLB}bmstb it % tnxptorie, 5% yeast extract,

o5 BT sbar b A LI il o v 12

agar, Ioowsupﬁlemdnltbcawmhtrfébbgsaw WittR Bin pﬁﬂﬁv‘n Q50 vmg aﬂrb)m@namycm
ulL val ent dellvery vehicles in. a

(50 msrmk SrkBeehningsn. G ralkirans SA- %E‘E@l")ﬂu'??é@"?d fE?r’i‘é the vaginal secretion
of a s%ﬁ]e‘épmh'é&?e Qﬁ%ﬁ%y\ﬁﬂhbg@f&%‘i@nﬁ\&ﬂalcﬁwﬁﬁé T modhlities of

I nventi on be used to prepare a prophylactic or _
fungat prﬁhutlmdimlanmand fassesgmenti Afr #xperimeatahnvaginal infection in

oophdrggﬁﬁi&a ats WePeed [5#39{09?1&&%%2%%@ (BAEEINREAM! &1 Infect. Immun.

al’ns one or nore o
(1995p @3y p6 92624 cDe Bermardiy feetpbsinfeatnimnodin. (W89 65:63309-3405).
i nvention, as the princi paI or nmenber active

2 AR Ser Pl ARl 16,

conventional vehicles for topical, nucosal (nasal,
For theagiotedularoclanming af}tbe eBAR2 dodingl sequedceathenSAPal coding sequence

vas e B P O P L R Y57 gt A

1% ageRods gélewz?s Al tatvierify 1k donect Siag 3f PCRyjpreguctdand only a single band
opt i onal

in conmbination with a suitabl e ad]
with ahesia r 8128 rRf ARATOWAAE/Y I R0 Be Wik PieSeBhi Jralfwing restriction
enzynil 8@% tﬁé PO PROUIRY wds SARiecrdthake %ePQﬁd! ipBFified. The coding

prefe an aqueous carrier. A variet aqueous
sequenge rvas @ga’@} ine U@,@@gesgecgvectmtcveglvemﬁlf\g‘w‘iédplwama To verify the
sequq%cé of ﬁ%inggrt% gna %é’t%@'ﬁgﬁ th@Y%ég‘r’ﬁ@Hérﬁl I-ﬁ\% 't%gggébdprrotbqns pRLV141
and pauweamwabmpmly sbqwmedttm@bhma (ttaly) echm ques, or

may be sterile filtered. The resulting aqueous

sol utions nmay be packaged for use as is, or

| yophi li zed, the | yophilized preparation being conbi ned

with a sterile solution prior to adm nistration. The

conpositions nmay contain pggr maceutically acceptabl e

auxi liary substances as re@dired to approxi nmate

physi ol ogi cal conditions, such as pH adjusting and

buf fering
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agents, tonicity adjusting agents, wetting agents and
the like, for exanple, sodium acetate, sodium]l actate,
W@ au#a9%ehl ori de, potassi um chloride, cal ci um RET/BP10d007920
sorbi tan nonol aurate, triethanol am ne ol eate, anong
many ot hers. Actual nethods for preparing parenterally

adm ni str nds novvn or ., apparent to
1.3 ExgigAPrLand PudicEon L esrbinar Jf RN BB ' ot e
detail in for exanple, Rem ngton: The Science and
The ekfrassioh of @écd?h@ihﬂﬁlcﬂxrﬁs Bamz R@isObtainBo dn @%MMtsad:arrymg the lac

Sci ences” 20t h_edi ti n a
represaomprquﬁg\gpwHeM'asmwddha \@llerd ofir Toteat @ 41%35/5[) 63: 4039-
4045; H’cfc%ﬁ@%t Theud/@éérﬁw 1@@8}*%113721 PEPE)Nirkduc N %s performed

vary epen I nNg upo he sta e or severit
in LB meditim pontatrungabamaremleandmaplclﬂmt by e @lemrw%é@pr@pyl b-D-thio-

sy 8L A4 B vl 9B el Wi, o g cutr

with ah@.Dpdos pR0. |7ng)IIawpbaJynfuctbet b hadf inculgation tat 8A°C. Iﬁecm'almnb&t 6xhis-

tagoed praosanouss Pl RPCRREDEE st HraaRiredlly | BBRER 5. etal,
Bioﬂévhﬂbr@gye@ 9380 &: 1821t $328) hacsdrainga e thi C anutatagrer’s | imsBuctions
accor to the invention can be adn ni stered

(Qiagen;t ¢gwgnm&|qqmdltmns) ofracheas qoptaking rbeyeyiifiadh plypeptide were
poolei%ﬂaﬁarg&pﬁétg Wﬂfry3§)6'ldrheé Pf EB&I%%tWUFésQBbeﬁdéosm water and

ageous suitabl e fornul ations of the present
stored ah-20TC oln thayndyagad gadlsad miemt protgie dand withaimajequdasesize of about

48 OB st vifh EERAGIEHd ye e sabe, Ge BBSGGH:
particularly those containing virosones or |iposones,
ca be adm nistered in intravagi nal or intranasal
Exi“-ﬂgg'n or via transdermal routes known to those of
ordinary skill in the art. To be adm nistered in the
2.1 Céristirction of tecantbireantplasteatis aed produstienof trivecated espombinant Sap2
dm nistration will, or course, be continuous rather
(tSa8pghan internmittent throughout the dosage reginen. The
t Sap2 pol ypepti de and conpositions containing it of

Full- IehEﬂh ISAFS Qs blb‘h@ﬂ%@rde%wbétﬁ inlsExntsle pr.epBoe the production of a

armaceut i cal 03| tion co
truncalg T | S6id bR Yo W o dRleR e Bl to excise the
fragméﬁF@&F&%bﬁdlﬁgrtb'tﬁé rﬂ@%&u@é’s BAEdiRG raﬁ\'iﬁ@'aﬁﬁ\is 1-76 of SAP2 coding

dmnistration. |ntravagi nal pharnaceuti cal
sequepoepdbetdigastedralaspid wasrredigatas! to, givenpBh¥ 143 and arsed to transform
| I

the b3GAHAI Cels, TR ResB EllbnicS Ahere’ Bhqiffed KGTDNAL insert fength by
restrictioc asmpink) QR and DiNAgeguencpigaidatecraltshoain).conposi t i ons

cont ai ni ngt he conpounds of the present invention

ordinarily include about 0.005%to 5% by wei ght of the
AlternafiNly @ GOARMEe Sap? atblading! tiee WMitttag apblawitmemubdditibhyl protease

cleavqg@ng@ ?{?{r%ﬁ\é%g}é:qtﬁ@erbrtgg g—,l,tg Rg&l . I%rp%;wt@ts]s é{%@ggetd synthetically
(GencdRMHYgRhERIrG0 GidriaR{R FER i f @ixbbesBRMEIAT 2 PbSt system the codon
preparations. Such preparations may routinely conta

usagepmag adred te the ryosag@@gpamsag% ¢mechy Benparsh @ge@s&ufq Germany)
The té’é{ﬁé §éﬁ@ﬁ?§%§%§5|z@8 it ﬂaettmseréstneeameﬁésbheew @hay Snd BamHI
Suppfenentary I mmune

oten atlng ag ents such
(3 endplamd/elnned antd tog Nalei hBanﬂrﬂdestpcilmhatewofdha eaxpresswn vector pET-

era gents. The Rr rajgi t ILOve
140 (NPEAGHRTY WErcRT BIPSFirnErt o Do Sadh Giudtvh, RSB T o8’ plasmia
pET14BupY Thet {Sip2amigitiotidé sequemcenire thisc akctor ewas atonfirmed by
that al one, or together with further doses, stimnulates

sequengigg.

24



10

15

20

25

30

desired response. Generally, doses of immunogens

ranging fromO0, 01 ng/kilogramto 500 nyg/ kil ogram body
waQwrigns6d9tdependi ng upon the node of admi ni st r aPCHEP2088/€07920

consi dered effective. The preferred range is believed

to be between 0,1 ng/kilogramand 10 ng/ kil ogram body

wei ght. The absol ute anmount wi ||l depend upon a variety

AlternativdIca afuncatetr ISapRnghidhe lacksPvei Hisranagswhgcpreduéed synthetically
adm ni stration, whether the admnistratjon .is

(Genagri flegensburg, t@?fﬁ@”dbs’fa%’ ORfiAl; xdressiATaln %emsgﬁvstem the codon
[ d al 0

usagé’Wa@”@da‘H{ﬁ% t(?ﬁlgéisét)f‘;%gagﬁst ﬁi@fﬁagtegiséggﬂﬁh ergeGerﬁi'aﬁ?) The tSap?2

gene was syemeslzadmthttbettwosestmtm gliesdigo! {¥iend) and BasHir(@’ end) and

cIone@jﬂgm ?Ia/??%f\]ﬁ?ﬁc‘eﬁs?n 8@%&@8 rogg{e neg{%)p@# cfrf\;{%drt]&eq%T 14b (Novagen

/ MerclorBjosméndess Dairmtstagit, pGesaaty), mesultingoin itre plidsemdi gET-t8ap2. The

accordance with a vari of factor i ncludi.ng for
tsapeRiRstEe Spatpac Ml Verla yvis calinrdly SERUEIET: | on of
the patient, the stage and severity of the condition
to be treated, and the particul ar conpound t hereof
npl oye A ph sician of ordin é skill can readily
2.2 Exgbs i dad S I08 3 T8 THERN 6 AHDRIRS BRAE of ¢ ho
vaccine required to prevent, counter, or arrest the

The eggf&éi%ﬁ%f PbccinBTRLHEAREISAP?2 (RhRCSAPEE-H) pERBEptide was obtained
imal precision in achievin E concentration o

in E. aph MiShearrdngéhe gt repressas PeduchgcRUidid r@asmdt%éu‘(al% R. et al,
t . -

Infect; ﬂﬁﬂn%' &v%gsgegs ﬁ&@ﬁ ﬁ@é@gg@é}&ﬁy Bacr?/ﬂfgb@rﬁo@y (1988), 6:1321

1 325)a1m:ldcabm |wasypertprmdgetLB; mestium Tontaining kepamyeinangeamaicillin, by

e 38 5 by Syl B BRoe T, Bhrod ypn a
concenbratisk idf | eiMptac bﬂltweeﬂlthhspe?n@gdg?éfo @fe Ldlllbweﬂrmsmrther 5 h of

incuteii Aby i G ESRTDTEN TaPISREREd SOk was, PP G Mckel-chelate
aff.mt@dahrﬁrrﬁt@graghy n I-ﬂﬁﬂﬂiunt B eetMdlh Bld/Tédhneloghal Te883Ute: ¢321-1325)

| uents or exc:| pi ents suitably selected wth respect

accor@lagttﬁethe rhamdaeturesisningtructians (Ciage .dﬁeatqrﬁathr@'tloaﬁwFractlons
containfy] e pufifed PoRipephtié Wére: pédléHpé?nd prétigitied 'vaiﬁ‘r 3 volumes of

andconsi st ent 'Wwth conventional pharnmaceuti cal
absolytezatharalsrespependestinvwaier angd s akt208dnimihetindudegdrcells, a new
protelﬁ *b%n‘a% Lrgﬁie%@g g%%cgf a%%ﬁtc‘ ?%% kdé@oﬁﬁétb?ﬁew\fﬁ‘fﬁé Bfedicted size
of6xmﬂ‘r$A®ZWaS|obataMdaccept abl e inert carrl er such as

et hanol, glycerol, water and the |ike. Mbreover, when

desired or necessary, suitable binders, lubricants,
The éNpPés¥i®D ot pEDI ABAPRS afd hEDISAPN Wasdy ﬁéﬂf@m@h |r&|eS(pré$|on host

i ncorporated into the m xture. t"§ t abl e b|

SYSte'F‘ﬁd'VfU% arg{seeens Iqtf rHaPEﬂ”PBHaQ% h &-GefF-atdh s'r-iﬁplﬁ%lm E. coli
Ongaﬁﬁ’(@@”ﬁ (RYGAyedy Mér‘éﬁ‘iﬁ@s&éné&?,t Bafrﬁﬁh@ﬁ%erﬁu@h?) under conditions as
eners natural and synt hetic gums such as acaci a,
deSCflbedgi@@Mﬁt h or sodium al gi nate, carboxynet hyl
cel l ul ose, polyethylene glycol, waxes and the like.
Lubricants used in these dosage forms include, wthout
Protedlijtic temhoval of shel Hisvtay and ésolatodipunificatesr oft e neagltieg irecombinant
sodium acet ate, sodi um

tSAP%mog?lpd\gt’thglqtsﬁggWe}g&rﬁrg\eﬁta@dp@\ﬁ s include, wthout

6xh|s-|tag§e*dabrd!ém witer £ hhrombib ydleagigeubits €fromg aectbe pETNUtSap2) was
um and the.like. For gp rent eral

pur'f'egdmynmkgb?h%ﬁe atfisity | ehromatearepivn Oy Hidiam iFfnLrypg column

accordiRg’ tbetﬂe rhaMifaBtiuferd ﬁ@ﬁﬁ@ﬁdr@n@;mé‘a’hhg&@e DUbeHdE®NERitPerland).
suitabl e preservatives are enpl oyed whe
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i ntravenous adm nistration is desired. Intravagi nal or

i ntraesophageal preparations containing the active
wQIzWwy/0dponent can be adm xed with a vari ety BET/EP2008/007920

carrier materials well known in the art, such as, for

The R?))éf gﬁ'}'%s p%!ifge?cl1 ozelpal s rﬁg pﬁih Fheab@a%ﬁmrgw%e{o fémove the

6xhis M@ﬂb@ﬂtﬁbQSaFﬁ Prdtbia. h'heteforbptrfeopuﬂfleﬁwrot@rﬁﬁMIe:vas incubated with
al cohol i ¢ sol uti ons, i cal cleans

¢l eans
thromsrnemoseae@dsﬁeeﬁa ata‘ﬁ %cheﬁgnenﬁdcbxéém dyarétggcturer (Sigma,
Buchd, OSWHQé’ern‘EJZSTﬁé_h gﬁaéd’ t§é‘ e;ﬁ‘otfeﬁ'f Wﬂéclb‘éabd on an |on exchange

catlo . etl e, @ggOSItlonS
chronfafwgraphym@mm!deéBﬁp t e bleehlncarﬂ,v ee@orhaniéerland) and

e e P beh 1 aEA N, 251 00l o ver

5 colgmhy{/@mnies_ gz,\y)d,'ll'hmﬁmﬁtimé cnntaamglpltSapZ)n?ereppbqibglohmwialysed
. bu , polyorthoesters, polyacetals,

aga'"ﬁtof)&cﬁéi)pra"gzﬁpyrans, pol ycyanoacryl ates, and

cross-linked or anphipathic block copolyners of

hydrogel s. Generally, sub&%cts can receive an
Isolatioinus nustieafiona of AERATPIRRG S AR2RIPtelh WiOsk tHis dag WA pegprmed as
foIIowEhe t Sap2 pol ypeptide and conpositions either in

onbi nation with delivery vectors, such as virosones

The eupdassmn ofdbie pEdri@iapddjectadin €, codjrwag/pqumn‘m g:descrihed above for
pET1£§§g% pRllb%(rp&gﬁvaqgn Eaér r@rglésg&t%?ééa%mfnﬂy {oog O&e@i@h%bﬁ‘}reated with
Bungﬁeadmgerﬁtay edlidated Ibg mernmenﬁfabttmers(mm/agehl N Bteyck B|0SC|ences

Darm 3 SBarmah, 437 sEIb e A Sohhod S GhES Eidl2ne 18 were
resusbMASOIREZD BRIbT NS Buffethdr NN ok beeterig icyiltare (miﬁommsu PBS, pH
I ncl udi nﬁ’ﬂf or exanpl e chol est er ol st ear él am n

7.4; by wigad e SHHANAI VAT IRGCPHE @ KiTsab GhEECQIMNHEE Fleatthcare,
Dibeh&ir, %erh&n@)ogl% BlutétP AR buf‘f@l' B_CIN%"P.BS BRIRIZat MQtea, 1 M NaCl)

prot'ocol's stan in the art |rmunost|rrulatory
with aegrfaeltetnt &0 100% buffasd3 pveroﬁgo&mn M@lume@s(CM) 1 he fragengeontaining

a2, 470600 SR il | SUARTE bt BEIRAIIB AR s 4
urea >rZMutieag>tihdiurea mﬁn&wl!a‘lturea —wQ 85 W ureapresch time for@d h at 4°C, 1

Lvoluiﬁrg%n&gfsdz nlge 8’ &ia's Fp'g@ gﬂ?*gago QS#F-‘TE&G re(ﬁga pl%Slthcare

Di'xbembrﬂ\&ﬁtz%rlahd)}whwkbmf@ AB Ak BBS_Db_H Ty 1emhkindaCh faa]g buffer B (1x
i munol o respaonse rOVI | reservaifr. o .

PBS, gt 7 ded- § Ahde PNH 20 @,@g}{&%&g 3s§3V The fractions

contaﬁﬁfq Veéb@%wwemggﬁdae&n@htm@fohna Nﬁﬂéd)rf i\GitraetOK column
nphocytes. In the case the pol ypeptide accordi

(Millippeg, t ﬁwt@etlam_;ﬁ gosorgingita he ipstaydiensglhe buffer was changged to 1x
ty | a g fet

P55, RHETIRCESURC YPAR Abdlld O NICHS TRty 45 i ono =

HuTrachrrtenyl F&f calbwmni (ﬁh‘ed:teadihcaradmnbend@arsmeerta‘ndb hwith buffer A (1x

pes, pRLERL | 8190 And BARATEERS Y 18 10E0ERBRYEn0 @ sadent o

100%i uitfer tH beert N® A@\eNntTheadragtions!rcahtdiginge tSaphrwerempooed and
responses on e os to th ent gr a nt' e
concenfiafesn arhueryplira 40K ol dulikets, glononfiesslang) gpd washed
three fiRigsiviith @PB@%I—W 40@@ i@ NHET)I TRé prbtainaeidistaeed i aliquots at 4°C
di agnostic nmethods of the invention discussed herein.
and frgpeN.present invention is not to be limted in scope by
t he specific enbodi nents descri bed herein. |ndeed,
various nodifications of the invention in addition to

those described herein will becone apparent to those
skilled in the art fromthe foregoing
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description, as well as fromthe exanples. Such
nodi fications are intended to fall within the scope of
W pwoapdenhded clai ns. EXAMPLES The fol | owi ng eRGIEP2968/007920
are provided to better illustrate the clained
rpreted as limting
. i ; he extent that
SpeCIfIC rraterlals are rrentloned this is nerely for

RecoRbinafs Sap2fandl tSapp rv@éreceypaéséeuswmopumﬂydem ddsdribeldi ini Example 1
the invention. Unless otherw se specified, biochemc

and 23340 b Irecaimbinant SaRA ane toaR2 WeEs incybated-s RBD fer @ﬁerent lengths
or, , AP I 9
of tineg (37 g IE e oF & RO fither, 4 o A8l B A98PC. ter
incubafide, bsthBprépacations wape isubjectedeto ISRS-PBSE and sk with Coomassie
Sanbrook et al., Ml ecular doning, Cold Spring Harbor
Blue. | ahor atory (2001) Ausubel et al. (Eds.) Current
Pr otocols in Mlecular Biology, John Wley & Sons

2000) are used. One skilled in the
The tipgpoll @RoMAARS SAPSr Wa (ulit SEBIe ML ol {EBYBIa MaR 1By ant-Sap2

serun1 %(reﬁi 'h‘b%ri@ﬁ@ﬁfé XA?%dVWé 'H?J'ﬁ?s Q’G‘éiéﬂdt%oﬁnfn‘?”hﬁth@ut any sign of
rnvention. under st ood
degradamn Fallpwinigoneutsasionts Fﬁia@é 37n Cﬁ,HbISdUﬁmpteip@rﬁtloarmaS also very
I
stable’ aﬁﬁ %vﬁecd I?)?ﬁ Hle ﬁé@%ﬁgfﬁ?ne%{n @Pﬁ{r/ré n%acrt@gaihwk@%!eggl,ar weight
bands at 24- 4|8n|utmrst tmdontrazat,, théuw:ld Q/deapQ preparatiorawasrlabile following

mlarities,such.as polari | k, or

incubgfariley Brioca bkt atTorm 48 aBa e anLiclll tsghqaple even after
short, BOOMRNBESbationt BTFOQFRykgl$BRr repl acenent structures

equi valent to those disclosed herein will retain

simlar function. It is the intention of the inventors
Exampw such variations are included within the scope of

€ invention. Exanple 1. Materials and Methods 7. 1

M croor gam sns and gr owt h condi ti ons C. al bi cans
Standand-metiwds agdsedsindhe follg PREMENEource in this

study. It was grown in ane (0.3% yeast extract, 0.2%

41/n%§ﬁ6b%%o:i9‘&f9@&om§ﬁ§ﬁﬁ$éﬁléﬁdf5&dz M5 (nal's , strs ,

ara , , FecA+ , uvr+,

[ pPUHAL1] ) was used as host strains for reconbi nant
4.1.14ni@affds. E. coli cells were typically grown in

LB-broth (1% tryptone, 0.5% yeast extract, O 5 NaCl,
OophBr'éc?onQQéd Ofenkﬁéplvﬂfs?a? ('étﬁ’ t(Bd—ﬁb@”%)] ﬂoﬁ?"&ﬁéﬁés River Breeding

extract . . 5% agar uppl enment ed

LaboramneSn(é‘ca&sz;dta}y V\welte aagd éhmuglﬁpt(tHOISngtum Ay"madamameﬂaﬁice and
r 4

overal 33 ef o7 st eThER g Ridre (be BT, Srariinell Wy (1097
65: 33093405)agi nitis was used for experinental vaginitis.

The nodalities of fungal growh, induction and

assessment of experinmental vaginal infection in

oophorectom zed rats were as previously descri bed

(Cassone A. et al., Infect. Imun. (1995), 63:

2619- 2624; De Bernardis F. et al., Infect. |nmmun.

(1997), 65: 3309-3405). 1.2 doning of the SAP2 coding

sequence For the nolecular cloning of the SAP2 codi ng

sequence, the SAP2 codi ng sequence was anplified by

PCR fromthe genom ¢ DNA using Ca70 and Ca71

ol i gonucl eoti des. A 1% agarose gel was run to verify

the correct size of PCR product, and only a single

band
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with an estimated size of approxi mtely 1200 bp was
present. Followi ng restriction enzyne digestion, the
WEARIPB@HUCt was excised fromthe gel and puriPCEHEP2008/€07920
codi ng sequence was |igated into the digested vector
to give pRLV141 plasm d. To verify the sequence of the
nd the fr t he reconbi nant
4 72h”§V?%{56F ’c]"-”b‘n"lﬂ{ae'{oﬁé %LV141 and pRLV143 were
conpl etely sequenced by Genenco (Iltaly). 1.3 Expression
For a@md imkunizatioh] goup$ of éice ndts veere a@mlaubmre@restqmmfehnee times, by

expressi on of reconbi nant 6xh Sap2 was ne
mtravacun@ (¥ &) rauie aém%h%gﬂwe'ﬂ Wihy ebQ%é'Qo‘Pf m?m §AP2 ang

tSAPz(pé{g@é a‘?ﬂog?ﬁdj%:g@ﬂ E%{Afd&%ﬂ&)c\ﬁu juyaﬂé{é‘f(g'ét E—IL'T'UB). Control animals

receide@hwaﬁlelsadjlye.( 1988), 6:1321- 1325) I nducti on was
performed in LB nedi um cont ai ni ng kananyci n and
I G by the addition of
4.1.3 ?gg}g%{)%b#mb D-t hi ogal acto pyranosi de (1PTG
Boehringer) with a final concentration of 1nM to a
The ratwaginas caivitthwas wasbe@diy gént@. injecfion laodessibbggdant taspiration of 0.5

i el el GREEH s o B bt AR e resunam 2.5
mi wérbrcﬁmﬁfolé@ﬁby 16 i'rkimhé$latE35w xag .in Birefrifeches|Bigluge, and the
1988) 132 di.ng to the manufacturer's

6 132 qcco

super ‘?@F?‘M%? ?6??5)’9 (53%1 jna ?‘EI'P ng condi tions).
Fracti ons contai ni ng the purified pol ypeptide were

4.2 ENSAl 18 Heterd AbsSigiatist & ambiodristtohshabhEan vaginabsudsit e
et hanol , resuspended in water and stored at -200C. In
t he |nduced cells, a neﬁ?g/rotel n band W|th nD ecul ar

The RpseNGsr ChrAIDOdIESKWAS B3HAYPE: hihey Vaginahvashesi LY eg Previously
descrrﬁbaeerf%ﬁlm‘éxlmkédstﬁsor@und@ﬁo%ﬁ?ra\éggy EK@N)'(@a%sgnelA et al Infect.

Construction of reconbi nant plasm ds and production of

Immue.r (1985}, &3: 262926RAaRe Brrpardis Bapbyl. Hofect. |lm«1@tﬂm (2P@0)Q8: 3297-
3304)°'é6beﬁ| & Caﬁ&@f%ﬁ%dgps@??ép%@éorf Q&nﬂ@i&ﬁ@é&‘% R sullivan,

Massélj, geaivetsityj tPalfangtbn t Momb.C iNey tZEaIéﬁdag(ﬁéng/ml in 0.2 M sodium
corresponding to the nucl eot| des encodi n m no a

carbonatel Wis ARS8 HIRYNS edfifisleRe forTHie &’Ieb‘?&'t’gdo pﬁagfeﬁOﬁew@d was
dlspeﬁs%dl |hﬁﬁﬂ1%q/vé|% &' ¥ ?o@ﬁyyérf’e?nﬁé"rg tiaa8n phaté F @nich WY kékﬂ O(lavernlght

bact eri al hé resulting col oni es were ana

at 4°G. dvftephpxee M@éhes méthgwean, 20 E’&S buftaroh 2rrilgemyof \mgm%mlulds were
distrib 'ﬁqﬁé@ﬁ%ag%”é gﬁfiu ¢ %fat?% WQE% mcﬁbét%ﬁrng %Yf%}tyrgﬁm temperature.

runca I NC | s-ta
Each adli Wasrvwashpdommavlm é’amgeZQRBS (auffeonbdrgreﬂeHmmed optimal

d||ut|o%%21ﬁ§él§’qhtng%g% g%tgg o\é@%ﬁgenﬁnegﬁoﬁn%yrgi hlﬁ@]uﬁggllgﬁglgg I%(r-jI or IgA

(obtaihéd drofD Serctgs tie) KanthrommgeJmm I&mhgnbmd veretduted. Bound

M SN I
phosphﬁfiat ﬁr‘l cdie®anslahfie I‘ﬂﬁlﬁ‘\‘er(énd qne) plattd Randlirebd’ a€d)40® Gith an

| oned into the Nde BamH restriction sites of the

auton@m dRiEIQ feadert &kat;sgstenlmw(tmmgylﬁ. | Finlangl)} blanked against air.
Vaglngl' ﬁéi&'\ﬁé‘scﬁ ﬁl@@@ﬁséégf%e : Sa érml S&%g.baey ithdfhe O.D. was

nuc eot| € sequence I n
greatarhhan Qemmeﬁ thmlmm of thenwelll bgatedqmﬁrnther@ame aotigen anetgsted with

tne vegil HAER BB PR ullebd U BERALE . "oy For

opti mal expression in a host systemthe codon
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usage was adapted to that of the host (Geneart,
Regensburg, Gernmany). The t Sap2 gene was synt hesi zed
W(MQOH/OMQEHV\D restriction sites Ncol (5 end) BCHERAAIH07920
end) and cloned into the Ncol / BanH restriction
es of the expressi nvecto T- 14b vagen /
OUam‘Itsmvg e 81858l Y Aiha! eBmButgy SnPRKRBRY by, means of
Studehi’@tvﬂi ffed itde R Editfereives il @mdﬁp@oﬁmbmrw@séwme of the

inthis vector was confirmed by sequencin
x* testppries SMal numepese ity et Fishers Exakt Jast M(SV& analxﬁ'sc%gaﬂance
was dgg&tf&‘ @é@ﬁnﬁﬁ%ﬁ&f%po )l/%; g{@gg%d;f@(%& togfénraggrchﬁéé’%t the p<0.05
level ovdre M clar detengineh estatiticake pignificancer o%h@tagtlpajHAmalySIs was

peﬁorﬁ@@i&gle%%? PFEE’ IIé'It Iﬁlﬁrcoél%? §faffa é% ale ?%3%18 T@ﬁas).

6:1321- 1325). Induction was perfornmed in LB medi um

\ . JCI||In the addition

Exam e 9: _‘-‘ A 1 a2 an NURISeq Id de (| PTG\
Boehrl nger) vvlth a f| naI concentratlon of 1InM to a

Two %rbhbyfdﬁ fiviet fanitile GvBrZlsmizEd Orafs wieté lipwRmhized bwruﬁti’évag&al route

- of incubation at 37C. Reconbi nant 6xhi s
three gimaseah WReKIYpie¥RIed 0B9 SOERIECENEH atQo Hsﬂ%gtgf wild type Sap2

|
where%?rtﬁé"@% HE Gl 1325§&l’g|m§rat€d 28 g/do%b%ﬂ%ﬁﬁféb@éfpz One week

ccording to the nanufacturer’
after the dast iromupization papis of mmlmaaﬁ@smg icollegted from each group and

then \ﬁél%c(ylléj? ‘?f&%é"e{ﬂ@ﬁk@ a%tﬁdh@h%‘?h&ﬁ' é{&ﬁ{féd EFE}QEanle 4) A wild

preci vol umes o
type %Mpmparatmwpsnm as) coatingy aahglersf@'rthé antibog@ atedtion in the

nduced a ne n ba th a .ol
mmuglogleBr S, Tha.pasfhs B AaReBner st et e SyGhER 2 n the
vagindl fRfdPls SreSsedSARErNeof AB86aRde, hich avdy m aM2405 nm. The

pPET14-t Sap2 and pET-t Sap2 was perforrred i n expression

increagg g @y@péwrmmélﬁnaseobs)e%msav foralgfe rthg gRaieimmenoglobulin
mvolv??\gr;l/ é Hﬁﬂﬁg)rh%rreguI@ SQWQW(@F@)Z and demonstrate

Cl ences rrrB adt
that thmtfencated(ﬁap%(‘lsala%) induces b@bealaotxlaodyPleue@othgmtbe ‘enzymatically

vl B b 5l A BRI AREEH 55,1
H s-tag was performed as follows: 6xhis-tagged protein

S 4 ‘_ OI'%VeCtt or i ang tSap2

chromat ography on a H Trap FF Crude col urm accordl ng

One vi[%kt%ﬂér?m gzanﬁmularzaﬂom _In_ﬂltanimta:sqnfre(cf]ﬂélléb@éd NGgrwith 107 cells of
endor tzerl an . 00 of .the purl
C. albjgapsepnd hes! 'ﬁ?‘é‘é‘f‘é&%ﬁqfﬁg %@W’éﬁ%’é of ﬁP'SH%ufW migg units (CFU),

as redo%e\éﬁ‘sémh%r@%'messémardué et B 1hfRRRImATLRL €1997), 65: 3309-3405; De

her ef or e, purified protein pool was |ncubat ed

Bernam|$ hFt rﬁtoﬁbi rinf;?g"hr HeEURe atBO00br 68h 3297:G3Q4. Two independent
Tl 4 O TS o) s v

taken ah réegutarérteinaig Fosheachnanigvah pinweotly washingithe apg@al:qiavutmlth 0.5

o B, SR80 PRSI s T SRR B A i, 1097, o5

3309- ?mﬂ,@éfebufa‘rels B edaty Irgectolmmnnv(ﬁoolo)%éﬁe( Gg9(7j -3804). T(;'le collected
. ractions c nt ai t re pooie an | a e

fluid i SETRSRBE BR0G Ju.0 G015 MR U FSTBGATRISH Eiolage, and the

supergégaﬁfmgl a&éaye%%ms@hse@ abbid10Vhe Fstits age YRGwPRY Figures!
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foll ows: The expression of the pET-tSap2 vector in
E.coli was perfornmed as descri bed above for

WQRED239Fap2. After cultivation, the cells werBCT/EP2008/007920
centrifuged to a pellet and treated with BugBuster

levelsi ncl usi on bodi es (IB). Flnally, the IB wer e
resuspended in 20 nL of lysis buffer per liter of

bacterl culture é sis buffer: @BEI H 7.4; l\/II .
Threeugr@aps five ratgwered %Z?%%@Ma@ﬂ@ g fmes 3(')"#?9 y intervals:
the fi@h#ﬂﬁgp(%elﬂ%@ ch%los%nﬁeﬁéate@’brb@{ | ASH; 'éh@dsecond group

wth buffer S, M ur ea,
recewradcﬁq u@(dqseapfgtﬂmaéed thielmdcmaﬁdpftbe Vi (el v %‘r@éﬁuﬁﬁ*\d the third

grouppoo%;'g% fed: I@@égr(?ﬁé E\{@?%Eé%?ttﬁ# [}éQQmB@ﬁZ:M ;?ools of vaginal

washesawerabollﬁc&msfrcﬁm édchrgraup and Mraﬂeadrluted fon tvhe@.lSA m wild type
Murea - > 0.25 ur each al 4C L .
Sap2, pREoR, Was.lef deh cbatiad antigen vies ez atbdly dStecton in the
immuhbibgRAl &5 théfﬁreééiﬁ:é'bﬁbhfw in Aeevilindl, fluids is expressed in
Switzerl an ), with buffer A (1x PBS, pH 7.4, 10 mV
terms\ @pporpaaceurhieh wasread aB#«éﬁmi Ihe IGSBJWﬂ%@h?W”&hE'Qé\"e 4.
gradient to 100% buffer B over 5 CV. The fractions
cont ai ni ng tSap2 were pool ed and concentrated on a
Exa ) BorVitdsormee-iddedc fdronutatiaus| tomtainé 2 endoweal bhigtigr rate of
infect38% rop ng to the instructions. The buffer was changed
—P@M‘"ec 2 pH 7.4, 1.5 M NaCl) by the addition of
NaCl. This material was | oaded onto a Hi Trap Phenyl FF
Speciticdllynthréé&grdigs of e ﬁemale%ﬂre:m«)rhlzeawhtszwelleamﬂmUnized ith different

prepag%gngrfqﬁg&/lx ?%S prémnéﬁ i’}?'gﬂfeeﬁﬁ @’ug&%}ng rg%é(lved 20
ug/doBe fof Wun@at@ﬁfﬁroﬂe@\ &ne bR §écﬁlih*dl graap ¢ec¥ivedR0 ugfdere2of truncated
wer e pool ed .and concentrated on Am con U tra 10K

proteip dinkerh tq 1he Yirgseme syrtage, anpgd ﬁ%m'@rﬁryuamw&wh faifer.  Four
weekd 'aﬂ@?gﬁ'é; ikt ﬂ%mﬁﬁi%atnéﬂ"aﬁ réts \F«Qre"@ﬂdﬂ@ﬁ%xd W‘lﬁ zPR/QélﬁbBatWﬁﬁdose of

store ts at 4C and frozen
the Csawmalnswyram SAe‘lﬂ)ﬁm Hmwcasd@aaqﬂipnysfaﬁnlnsewﬁ&dﬁfwtwere counted
1.2, BB pHARI SR BF 1RONARAGH DRI B in Figs

and t Sap2 were |ncubat ed in PBS for di fferent |engt hs
Four grgwgng{%pgle&vaéqc %Eeg A@f’ S\gglipeﬁl gﬁ%%%%ﬁrg%%ﬂihgﬁ’yn}hree times, at

weeklprlﬂwaﬂé | oIS tN@rf@IIcﬁNdlbg Eb?ép@ratn@néSDB- ﬁ’éﬁﬁté@cbrsfem MZ linked to
ed .reconbi nant

Bl
virosafgs {4 Pglconali) isalal PIPPBLSARE IKA b YIRSGIAS, Baghgombined
with I-ﬂ_el“ m D@/dogé) *B?Ltfﬁcéf:écﬂﬂfo?elﬂl‘é)lor%‘(todfﬁg/ﬁ@é'é . F%@Hér N@ne month

any sigh of degradati on. oW n
after Fhﬂ:lﬁﬁéttmﬂim@ﬂt rartt (g vereochallenged \wﬂbtaewaglppwatc‘a@mﬁnt of C.
S 13 t
albicaffeS THE RN ot Fr3BpPePPaaion s Mibloreiiht 75 days, The results are
showrh)tmlalgucet624 48 hours. In contrast, the wild type Sap2
preparation was | abile follow ng incubation for 6-to
24 hours even at roomtenperature and totally

ExamprRo9: adaizbmes \wontahihg the t8p2 prafeimtonfena ettér protettiol 70C
(Figure 1B). Exanple 4

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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St andard nethods as used in the foll ow ng experinents:
4. 1 | mmunogenicity of reconbi nant Sap2 and t Sap2 4.

W@ 200208691 s Cophorectom zed fenal e W star ratBCT/BB200gQ7920
g) from Charles River Breeding Laboratories (Calco,

mmupiclall RS oG bl B R & Raiobaticiuet bERie c. aiicans stain

SA-4C| BeVBRItES 6D&agﬁﬁﬁirﬁe§tldﬁ wab rﬁbnltorb@ffeﬁQB ddysuby enumeration of

(1997), 65: 3309-3405).4. 1.2 Intravagi nal
colony farving uhitsoiCHY. rAvrat vwaﬁcca@edeved ir}mﬂg MendrFU g sipdml vaginal
fluid. ‘%‘he rlembsr?rhsshm% B]é”i(Stered a total of three

y I'ntravagi na V.g.) route at weekly

|nterval s with 1-100 ng of reconbi nant SAP2 and t SAP2
preparation and optionally together with adjuvants
(e.g. HLT ug). Control animals received only sterile
saline. 4. 1.3 Vagi nal watshblehe rat vaginal cavity was
washed by gentle injection and subsequent aspiration
of 0.5 m[PBS. The [%yJoected TTufds were ppaled Tor
each expefinental group; the resnllltant 2.5 wer e

ForAliatidng Fa TeFuthm NUT §afetted PO XCHUIMALA Infected

refrigerafeg and ass
for vagi nh g#' graess 4. ‘é&%LIS tdgﬁﬁqggﬁe!g{w Abs ity

agai nst G aI b| cans constituents|in vaginal fluids The

bf —ant ggdres [was saygd 114 vaginat
tmﬁﬁhgy a prewgusly desﬁ?bed enzyr‘r"e'- i nked 25

|n$§‘5?duwue”52 383/ 63: 19 232”% B:[rn(alrdi’sslﬁ.

et BS" IIIUbl ﬁnun \20@9@ : 6604 i
of a purified na Ive Sap2 prepar ti on % ndl y prowg
'Gy P—A—Str vaiT, vierss Y Hrtvrerst Ly, Patmerstom

North, New Zealand) (5 ng/m in 0.2 M sodi um
TableCctr Dlog &itstd swaws URatdthesvisaimgsocantdiniggrthé arunchted protein confer a
betterdsroretio®n ah aivhabértienge mbddshah tHeeprdesin iadne. t Bpecifically, the
numb¥kbl iffeetectrabOimialivized Yithithé Qirbsdrmeétoassd firifutationhis River than the

numb¥PSf B lre A8 WthaRé prdtethCalor,idtie WadleSfteraRE eRaldng.
Tween 20-PBS buffer, 1:2 dilutions of vaginal fluids

were distributed in triplicate wells and the plates
were incubated for 1 h at roomtenperature. Each well
was washed again with Tween 20 PBS buffer and

Examgleeﬂft(fdl_lig iﬁ‘& @aﬁ@hégﬁ tdlh H\%ﬁl'h%ﬁ\a%laﬁhﬁ" i ne

I mrunogl obul i n
gG or | gA (obtained from Serotec Ldt; Kidlington,
10.1 @wnim of Gandisia potedd whwh@e&@a@@mlm vldcrystaing gresps
phosphat ase was detected by the addition of a solution
: j I §
For aYirgB3har g.;egagagia@,erarfeat IR R furidiod! boANG! BHél PiBtdintd iken and
resuspénded ineddul of 180Ipbt RGN tﬁ&&aﬁhlsmlutlannlsann@nsferred to 50 mg

mmo@hgﬁe‘srésqg%#é@gé@%tﬁwn ﬁg&é@ (ﬁ% ?ﬁﬁﬁ%ﬁ%e%eads (Merck

Bioscigheed ®lovabiaohémi meﬁgenvswteménd) Imdwabhba:teatferd3wmlh at RT.

t he sanme an nd tested with th flu
The bigis Sirampastanc, fe-rbian s rstedeinia £ 9 ferest NMPESPE (ca
4.3 uMmer ﬁvhﬁﬁP@&riﬁb’d@ FIABAstEY, MAbdmd) a1 iABGhREIREBET bider shaking
means of Student's two tailed t- test Differences in

for atgleééb4p'ﬂ05tb\ai|y,o|4%”$ﬁ@r galeigude; GHoURP s theyphpsphoethanolamine 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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x2 test or, for small nunbers with the Fisher's exact
test. ANOVA anal ysis of variance was used for

W@ a9pasaony paired sanples. Two- tailed test of PCT/EP2008/007920
significance at the ><0.05 |evel mere used to
determi ne statistical significance. statistical

102 GCRRIFESE Pé%%g{%aé'fgPe’(’éfoafe'i%e@?s&@efézﬁ"’%xvﬁé’@éi'%n% proups

5: Detection of tSAP2 anti bodies in imunised rats Two
For agﬁimsmabbrépavalohemfm mloﬂmrcﬁﬂgrmta@dmomms of/\meeprotem is taken and

resuspiad, & 1Ol B PECE 4, &8 R ER e Spiton 6 8 o 125

mg sﬁg&pém& nt '(@prﬁ@ﬁ ozsip%p%msmual @hés?ﬁn%d u%med Kingdom)

dose of truncated Sap2. One week after the la

and ineyhated fef dnh fabaTs uafiewng]aqhamghémuﬁefiesulm Sé/&‘féoreagent is

remoﬁoﬁ@xe%%?andar ﬁ %ege | nedd @xgaan%I e %tﬁ%‘?(\?\ﬁ l(()jlelflngen,

Swutzerqui chmplpm@ltedawnhawmm QEGdod?Bsgoawtim@emldme of 1 ml.

R o A e g S Y

Lipids, l;b!k|attiaeter;:lelanbakna‘)Lamlddlscmtsatﬁat|at Blasmuerrshbkhgsfooﬁt least 4 h. Finally,

absor bance, which was re t 1=405 nm The incre
unusedmalamiscro s BLIE RNPsPRoBRaRelaEING 3 Fanstated Ryaine afsition of
trace Hmonnt%fum%&ﬂ% bH7. 4 719l Y&t ist i6rebneg aseluntintiae)i ty .

he results are shown in Figure 2 and denonstrate that

the truncated Sap2 (tSap2) induces higher antibody

ExamP%Vﬂ -ﬁ/aIcEfHé éolﬂ?aiﬁﬂé ﬁ@g' d‘r%‘lgb?z At BinidrPwit Qﬁos%}‘?é’s
NI Zed ratrs. Exanp

Protection of C. al bicans challenge after vacci nat| on

11.1 Rpagensapsecindoregaigtioasdwskingfexamplase | ast
i mruni zation, all ani rml s were challenged i.v.g. wth

Reag%r%' C(%tééth?le Ig?élk?hﬁ Ba&flrﬁﬁ'neirn @EG(E'C% p_{gni W25 &slirchased

mer a or m
from bear@rmimel @muhb{&u sDévmerlamdm Sueroset (Eur. Phan)‘ @@s. purchased

v VAT B o3 B 583 . B vor

Lipoide XOhamye Sinitzesdre) C ar-OIaﬂ/mtﬁalmEoyl racrglyleechyr2{phbsphoethanolamine

ves S o SRR cEpe o St it S8 S s

from t hgigcrabnal |ssorhtoriewl t h(dlaﬁbrﬁbQOf I313«a'f“l=bze|Ela‘i’nd$eSCf('.tl’flﬂ?@bteryl N-
el sewhere (De Bernardis F. et I nfe

(trimethyéammmonigsthyhgathameds Culoiiger (s heh Fwast p&rchaseﬂf fem  Merck
7- 3304 Th Il ected fluid
Eprovh T8HRa ugegﬂ)swgfge 6‘%&9 ). e collecte ui d was

centrl x''g for 15 min in a refrigerated
Bi of uge, and the supernatant was assayed as descri bed

ooy 8 SR OV Ra SR SR EH9P Ml et v

propabaigdein tthalmmbid: q:évitys‘oélemﬂ'morwegreggss(GrfrhéndvéNr 41976), J. Exp

e, A b 754 PHLEAGPITR bl e T Bt Gfenanc) ana

purifidd’ 86 GREeGbdd Siihel,al. e, t(h@?ﬁ)emmb@r M%Q@Cﬂ'héqférﬂ@gglutmm/
ng/ dose of truncated roteln l'inked to the vir

phospiialipid datio s delermimedcReRORing W Batichar (BOtGheR b @l 1d961). Anal.
Chim %&ﬁ"@? @0’3§t§r'icf mequélﬁﬁlcémwaftﬁlaSD@UPRGE' ﬁancoHé@étaélusmg the

es were collected fromeach group a wer e
Coomassigtextratiion meth@l las/desaribed byt Bak (Balh 1 Qﬁ@pé\nat @mchem 155,
was used as coating antigen for the antibody detection

23). . . . .
in the i munol ogi cal assay. The presence of anti body
in the vaginal fluids is expressed in
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terns of absorbance, which was read at | =405 nm The
results are shown in Figure 4. Exanple 8:

WORM000¥9R7 based forrmrul ati ons containi ng t Sap2 BETHBR2088/007920
hi gher rate of infection clearance Specifically, three
groups of 5 fenale ovarectonized rats were i muni zed

11 2Fy)an‘h€ a%’t, e;m” oﬁ%@r ations foll ow ng the usual
Q%01 B1F Y the first group received 20
ng/ dose of truncat ed protein alone, the second group
For thee pegpaeatictO o Edoena eti- IFﬂWurmable:doproit;mimiebi imtleeinzap AYBiagapore

nemaQiFaRe aHl o amsotar bulferkd iad (PH HAS sehBRLGHY o 50 min a

100 GOEIS% e tied addiien b Vdiddohady g m-sa(has -dqseomhurﬁrlrga 100 mM
bi cans strain SA-40 and_ the

octaethylepeghycoimangdeextesnene(fBe-6k ek d AI"VTCZd pppt'4%ph98ahaélﬁulethan°'-
f t
ammezgorﬂ@%a‘%%é g ;ﬁﬁasﬁh&'i gfd%grr}% Hg? gfgﬁgﬂé@g m@lé(gmﬁgﬁ’éﬁ@n' Germany)
and phesrmatlnlnhethaedamme é&a@g)n\aeneydsmleed tin @e@talatoltmemf;z 66 ml of
f
Pes-QEL Y bl B L REg0Ae i, were mixed ana
somcatgd dose)mnrﬂ) 'lhrsmolatuaml warsotentrifuged Xot itnkewt ato100 000 g and the

superiatGc Hes e aHGeE: b SIGEn YoRTaS I8 Tama kiefetergeat removal

(SM BieBdddsaBioRad, Mattiibhg,l SwietemaAY).al | rats were
chal | enged WI th a vag| nopat hi ¢ anount of C. al bi cans.

cours i nfecti on was .ng red for
11.3 Figoaiaen o APRUS AL P RGSPHoR (R el S Al e o
Vi rosones cont ai ni ng the t Sap2 protein confer a better

Protelﬁf@RWé lafd ptparéd by'tﬁe ‘dbté?g@ﬁftﬂ%ﬁd@ﬂtnetﬁd@ Fr GLifsal Molume of 4
femal e ovarectom zed rats were inmun

ml, 32 Mo aafi4mgrftieare digealvedin %@ép@fﬁ%ﬂmwwﬁﬁ (PBS/OEG)
and th‘(eI 'Sr%?at ' FRSprofiih-PEE u%aﬁ@ (1 hins&d aHo)as %Hﬂe&‘i’éitﬁ@%lxture 2 mg

proteln a resp ective y Four
HA of afaoevateuenfltmza Mﬁmnaaoreéﬁﬁ@wlruaa isteeniifuged Akl %ﬁ@féd g for1h at

4°C 3@43‘ E’béa al’e;hg{ ggp@%l d’\‘jge? g{gllt&ep {6IEE1‘ CRRS &été@'eﬁte solubilised

us 0 ron was nonl

phospholipi@8 add yBusss munmedtandrsomricamﬂ fomyl rhiox. fﬁwrsgnucmre?.s centrifuged

) I, at 0 dered infected wh 0
at 100040y g fPra b o} T SR e ol s TR ierog irosomes
are thd@fbrtnell Bypdéterdent Féraovdisthgstaemedals § bemet SMEDBbsBeads for 1
containing the truncated protejin confer a

h eachabiaos {egiParAtugs WiR ShaKing ke ¥irerome agtier 'érﬁt?fﬁé at 4°C.
protein alone. Specifically, the nunber of infected
rlats [ mTunl zed vvlth t he virosone- based forrrutl ation is

vuroso@e%ne one week after t he chal I enge. Exanple 10:
Ilng Sap2/tSap2 to phosphoet hanol am ne 10. 1

Coupl i ng of Candida protein to phosphoet hanol anm ne via
12.1 Rrgparatior ofyvicagesndsocordainingodentiol pr epar ation of 4 m
t he designated anmount of the protein is taken and

Viroso;ngﬁggon I?rgg :I'Fjaég e?@;%éggr@%%ﬁb'd&{ﬁ?m fdthéval method. For a

final volume( 2f o@rﬂnbx;%ﬁthyg Yegoh®hhBneng TUFPE andAﬁbmg ichelesteryl N-

Bi osci enc Naov auf Ifln
(rime 3R RPMIGH Y ) A GRLHST GL- S hAte SRsplved R Buplef PBS,
100 n?il Q%@W\/ﬁ?&ogg QhﬁgSHA of irzietivated rASHigapoRy6/86 irfluahzafvirus or
anotherrlnfluenza A strain |(s centrifuged at 100,000 x g for 1 h at 4°C and the pellet is

dissolved in 1 ml of PBS/OEG. The detergent solubilised phospholipids and viruses are
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4.3 mml; Avanti Pol ar Lipids, Al abaster, Al abama) and

i ncubat ed at 300C under shaking for at |east 4 h.
W@E-RMWa0B6p97 unused mal ei m de groups in the PCT/EP2008/007920

phosphoet hanol am ne are consuned by the addition of

mixec b AR aff Pyl e ek Yol sl FhibSmineure is

centrifaged &t 100®ophog ﬁhroewmnt&°®’rl\/ﬁesumés mre mrmedam détergent removal

using §uS Res acb SntluMet GG R BPaveIor T 41 AR At xagm temperature with
shakir Q*Srh%ggéﬂ%ohﬂe@v&oébn'éeﬂhr%eﬁ’ %&r@é"ﬂl?eréd erHWw)EQI-BAahquoted in

t’i on MCC r eagent
sterile(glags wals. 7Be elased v;qd@areafre;z,eream% €, af’(dﬂ'é'@hl'YQph"@ﬁdtaéM0°C for
d n ow
20 h L RAETbr B The iR T fle o RN, D, oo
filtration over a Sephadex colum (GE Heal t hcare
12.2 Riephfatiog o SABHISAEIA cmmjecblndyaphﬂtlab!eemosanSt(prole)b-TdﬁV Vs)
CEGin PBSto a final volunme of 1 m. This mxture IS

To onjgf AN} et Blogih E2lofsk 64 BlaseiPraid ahoRER e gyotein i

coupled tdRPEwEIdescsibad iabgvé @ndadisdahast indthb .sokitioal dontaining ssgg PC, PE

R T R T
inactivaitéd &1 N’IHmYIuénzaT WRUS Ot ke ld@fbrgéntsé,dwlﬁﬁ*seﬁ pHés llbleUﬁﬁi viruses
© Vacci ne contai hi ng E{é or tSap

anpl e 11:
are mixgANHGRUCERSSIIO A I COBBRBIEAIION. of BoRAu DG Sa8isatacfor 1 min. This
mlxtur&@gg{uﬂ erége%ﬁ)‘g)g‘éqby ﬁ%re‘?(ﬁgﬁ) aecyﬁﬂﬂ%%me%(v&m dhe C§|3and|§a protein
coupled teathejsunembrang aredherwmmzaecbmede@rm rerpBv@lnising two times 1.5 g

of wef Blo 8405 EMa.on, I BBy fonm) Rineletlf ol FRRRR" TheWhosomes

are stetilel filteeed RCR2van) @intadlingdtdd nsterifeoglds$ Gihmsn The closed vials are

Swi | and) . - o o .
tozen;atr 70651978 han hiopbjieed ab=40°Stlor 802 AMbLNIGLIAY Ah g fioed vials
are stofed R loabmedtifusem Bachem (Bubendorf, Switzerl and).

Bi 0- Beads SM2 were purchased from Bi o- Rad Laboratories

(dattbrugg, Switzerland). Cholesteryl N
Recor{sttlfdtlﬁﬁt&ythé'T%HHH%H“MPW@@aaﬁé %ﬂ“’lhél‘i’%hgﬂ \olimeh&! sterile water.

pur chased from Merck Eprova (Schaffhausen,
The vqustrzg(eﬂaangytly fonaboutnthses on the vertex o mtermedlate level and stored
at4°CA4 ggpore/ 6/ 86 (A Sing) strain and other influenza A
rail ns propagated in the allantoic cavity of
errbryonated eggs (Gerhard W (1976) J. Exp. Med.
995 ‘ b Bi

J. et’al , (1971) Virol ogy 44 396) The
Groupseofefy@ rats miend |mmmlmtmw.igmuy withasntdtS AR 2rantittbdies that were

cttecli58Y Rt SBrsf e By Shiolin Min SAban80 Binabeads, a0
m|nute°ei:)§ef8%¥drh@ﬁstf‘dﬁ6ﬁl&taeﬂ1alﬂéh?‘@ dbé@om@’nasamaﬁstcén@(stm SA40).
as described by Bal Ball (1986). Anal.

The ngneslass am%SAE%)arﬁlh?OQleﬁr(é/b“ah&AtWQfﬁ ysyed: Flethgi Fongsatation of 100
ug/mt.FahelMBL® h@?ﬁ&%hgﬁ%}ﬁhﬁ%mm@& MAB NLz,@A%O M#B Rlﬂzﬁy‘Bg which

purified I'ntluenz Si ngapore h ?\g@utl ni ne
are dlmwblaga@smhe‘ trunchted|Sap2 prBan, and lmNhZ/Z@%thldn lsztdlrected

agaméft %Qh?%g %%%g"lﬂ"%ﬂ%{é%ﬁ‘ pel | et was di ssolved in PBS (

oct aet hyl enegl ycol rmnodecyl et her (PBS- CEG .
Anyl oi d- pepti de- phosphati dyl et hanol am ne
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conj ugates (4ng), phosphatidylcholine (32 ng; Lipoid,
Ludw gshafen, Germany) and phosphati dyl - et hanol am ne

W@ a00af3699%r e di ssolved in a total volune of 2.BBI/EP200$/007920
PBS- OEG. The phosphol i pids and the henmaggl uti ni ne

uarf VEFIENE e85 R P RiEE o in o s tmgans o e
Studentis twol peliedaitestt Diffisreates in groap poypdriidris weiecassessed by use of the

, . Virosones were formed by detergent renoval (SM _
x* tegh oBdansmal ayrabersgwitht thheubigheSniexaetr teghd)ThelANOVA analysis of

. ' P2/ t ' o
e

p<0.08deee| gerre useddoaleterptine dhe Btatistical isignificaoceinmdliogtatistical analyses

32 ega .PC.and .4 PE ar i SSO| in 2 n of PBS,
were BEIOThACE Y BRSa® propraanfrEaied §sh o o - pe

conjugate ( 1 nl; see above) is added to this mxture.

2 HA _of inactivated influenza Al Singapore/6/8
As QWS Eiauen £ PalfoanintSaes. BaBex (NSRS tand NL2Io8gn ponterred
prote(gf@)ﬁ AR %dﬂcﬁf’gob\%‘i'%'rﬁpia dbardhc&BP/iiRgal cBNS from the vagina

et ergent sol ubili'sed phospholipids and viruses are
compaiegdda the gorterls.caareelys iits neceiving amy £. @ibiganscells or an anti-enolase
mAb. ¢ {Mder! HEChritftiohd telRh thd difdlct br TartlishBImABE Wl substantiatly

supernatant I's taken tor Turther steps.’ Virosones are
compatable ftortimtl dijaided ewitfe flucosaamlal, aspopulamantiiumgal drdg,gor with

of wet Bi @-Beads.. for 1 h each at roomtenperature
pepstgfin, i ‘gﬁ'ﬁ%‘zﬂﬁf_‘ %?Rér%)&??{sﬁﬁ%t"%%ﬁut ion is stored at 4C.

Exanpl e 12: Vaccine containing Sap2 or tSap2 in

conmbi nation with Ivophilized virosonmes 12. 1

Preparation of virosones containing TC Chol Virosones

contai ning TC-Chol are prepared by the detergent

renoval nmethod. For a final volunme of 4 m, 32 ng egg

PCL 8 ng OPPE and 5 ng chol esteryl N

(trimethyl anmoni oet hyl ) carbamate chl oride (TC chol)

are dissolved in 2.6 mM of PBS, 100 nM CEG ( PBS/ CEG) .

2 ng HA of inactivated A/ Singapore/6/86 influenza

virus or another influenza A strain is centrifuged at

100,000 x g for 1 h at 4C and the pellet is dissolved

in 1 mM of PBS/ OEG The detergent solubilised

phosphol i pids and viruses arem xed with 0.4 m _ of 50%

(W v) sucrose and sonicated for 1 min. This mxture is

centrifuged at 100,000 x g for 1 h at 180C. Virosones

are fornmed by detergent renoval using two tines 1.5 g

of wet SM2 Bi o-Beads for 1 h each at roomtenperature

wi th shaking. The freshly formed virosones are then

sterile filtered (0.22 nm and aliquoted in sterile

glass vials. The closed vials are frozen at -70 0C and

then lyophilized at -400C for 20 h and 100C for 2 h.

The closed vials are stored at frozen until use. 12.2

Preparation of SAP2/t SAP2 coupled to | yophilizable

virosomes (protein-TI RIVS) To obtain TIRIVS with

Candi da protein coupled to a phospholipid ancher, the

protein is coupled to PE as descri bed above and

di ssolved in the solution containing egg PC, PE and

TC-Chol in PBS/ CEG before conbining with the

detergent solubilised viral HA of inactivated HLNL

i nfluenza virus. The detergent solubilised

phosphol i pi ds and viruses are m xed with sucrose to a

final concentration of 5% (wv) and sonicated for 1

mn. This
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m xture is centrifuged at 100,000 x g for 1 h at 18C
Virosones with the Candida protein coupled to their
wOoreeb/zgee7 are then formed by detergent renoval PCFEPRZY08/007920

two tines 1.5 g of wet Bio-Beads SM2 for 1 h each at

Clai roomtenperature with shaking. The virosones are

MM orjje filtered (0.22 mm and aliquoted in sterile

glass vials. The closed vials are frozen at -70 0C and

then Iyophilized at -40 OC for 20 h and 100C for 2 h.

TEe cl oscfd vials are s} red at. frozen until use. :

RECWREPHIEPBRMYNI AR O RIIPWing @MNQRGY SEQUEBERS: Wi t h

an equal volume of sterile water. The vial is mxed

shor() thé amir®asitl sbquekse SHowhm SEQLIBXNOMN ;i nt er medi at e

| evel and stored at 4C until use. Exanple 13: MAbs

agai nst t SAP2 pol ypeptide provide passjve protection == .

G oUpkaBAMING acidiequapse haying g seauanee ideatityff ghlqapt 80% with

with aptd 5 P i ' i

I mmune ﬂtéaagr?\ ﬁ@l a%g ?Sié%%}&? e%t?g@?ﬁp tsiﬁgg ﬁ:\)/\nﬂtcljﬁjq ?g%\{:’%h%tr:e onetlltree (Ijength of

Dy nabe S&€) BN nuhereirbedid aminal acidiseguenceoenasdeg a polypeptide

hal | , : ' . ' .
The. o refREda Shulvairtt X FRIREEAanR G fle FHHG aci
at t hesequeneetshaivndn SEQ1IDNOGW{ 1. The MAbs used
t hroughout this study were MAb NL2/2A8, MAb NL2/9B9

whi ch, are directed against the truncate 2 _protein,

A (g oS 5 ol RRE Bt i BEGMAC RRE BB

r econbhipridizing @ e cdipleinehlry vequendeadi|SEQ B INO:Rasgided highly
for normal distrjputi on and cqonpared by neans of .the

st udenBiriggeqirangditions. whereln saigjamine apidseauRne: 57 least 15

Pr opor hitsaciBs fh RAGHS aRd wherdin 8arf arhii® acidséffdncBlencodes a
for small nunbers, wth the Fisher's exact test. The
ANOVA Belperiide that isdunclipnaliy\aguivaleat todhe pelypaplidgyhaving the
pai r ed =t Al i fnsdqgni fi cance at

t he p<8. E;B %@@gﬁaﬁéﬁﬂse %‘g@%%t”ngn(?ﬂé t he

statistical significance. Al statistical analyses

wer ddpen aning dcidsseqgentrwhishtisvarfeagareny ohthe amimo@sid sequence

(2 23U RES) DDt g aq dRe TR Tg o fgpot 15

i nduci agiro addy i lepgtth, ehe avhensie said dmingadcidtsdquentce @mcodes a

t he vagina co red. .to the controls nel rats, . .

r ecei vPRYPRRIY Rt iierionEg Bekidlght 1R Polehfichaving the
mAb.  Uairo 4die sequishide shtswrl inBEd IDING:1¢f f ect  of

anti-tSap2 mAbs was substantially conparable to that
obtained wth flyconazole , a ul ar_ant.i.f ungal dr

WhEeh cRRYRaRTHE CamisIngiaial e aming.p sgAdences of (-(a)

t 8623 Ait'HavE'tRé Bfind acif@elDemdd SovAPMIBEQIIDINGBordEQNB NO:7.
foll ow ng am no acid sequences: (a) the am no acid
sequence shown in SEQID NO 1 ; (b) an am no acid,

2. séheenlyeeptida diriamstHawingdhe aevng ?%/d SPAdRNqeWNBIRoREQ 1D
W4 the amno acid sequence shown in SEQ 1D NO 1 over
the entire length of SEQID NO 1 , wherein said amno
aci d sequence encodes a E%yp_epti de that is )

3. f Baynuelaatide,campriisiag armucteic ac¢id spavsinspialerded fomigetfatowing:
am no acid sequence shown in SEQID NGO 1 ; (c) an

ani 0g) e HlicRFEHERSREBRALISRbIY ISl IelZot T de

seq

(b) a nucleic acid sequence which is complementary to the sequence of (a);
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hybridi zing to the conpl enentary sequence of SEQ ID
NGO 2 under highly stringent conditions, wherein said

warimo3@et d sequence is at |east 15 am no aci dBCT/EP2008/007920

4.

5.

6.

9.

I ength, and wherein said amno acid sequence encodes a

I i d i . [
Dol JEERN-6Bic A% matvertehiih Bnesuls i B8 aeklrlpoe shown
SEQ | Din\SEQ ID Ni@)1;an ami no aci d sequence which is a
fragmsnt of the ami no aci d sequence shown in SEQ ID

wher ei n a| d am aci d se uenc
Nt e ailalew 4 SaguaiiCesay g2 senveres dently Rl at 8ag 80 with
sequenﬁ% étnf:@ﬂ@é sRoWR iy BERS IFIRO: D ater tﬁefe'hﬂfet leAg@l dHSEQ ID
equi val en o the pol ypeptide having the am no ac

i d
sequenbi®:2nubereinsaiEQUEIBIONGId sequgisPangodesa polypeptlde that is
P! YPeRircfEn A0 LRI 18 Te Bliybdifice T oARe GnRG R ERuence

of (a)- mno acl d sequence s
i n SEQshd@vimin SEQrIDIEQ:1;D NO 7. 2. The pol ypepti de of
claim1 having the am no acid sequence shown in SEQ ID

Seauiehe el Se PP Al o s 2oftsheH & @Fler iohly

aci d semingacteconditions; wh&te sdid NOckjc 4di saquendeds at asti4s

?:)quc(a(r:] ?‘”‘é{eﬂﬁf{qsépie@g%r%ge 6 E’ﬁs%lﬁ ,nblﬁlg Seq%gg&{eq{ge encodes a
am no  pelyfe RIBIARCR fﬁﬁ@%allﬁeé‘aﬁ%lbﬁ} #Ghé polypeptide consisting of

nucl ei ¢ acid sequence having a se uence |dent|ty of at
| east Et@o/mnpraoadwée%@wéﬁ@ewgn%ﬁ BEDN D NO 2 over
the entire length of SEQ ID NO 2, wherein said nucleic

aci %)%%@fé?@a&&%@&'@énc@ WRLH RER Flagmenbat theSucleic acid sequence
functionally eEU|va ent to the polypeptide having the

am no akown §b§ BN Whereinse@ nisipicacid sqasenge is at least 45
nucl ei lﬂﬁﬁf Mk, é{ﬁm

(b) ungléagg e}} S Ianent h%ﬁgﬁ{d%d'gﬁgkﬁ%@?gl pyncodes a
nucl ei polapepiu@ethateisdenct@naﬂy bquisalenttorthe peolypeptide having the

| engt h, _and erein sai,d nucl sequence encodes

a pol yﬁ@ﬁq %%WQFﬁg?ech ?W& ik %@ @q\ggl]i’ valent to the

pol ypepti de consisting of the am no acid sequence

shown Wher@EQHeEdeuclbotldé)doasmmth&i'e:tm(semueacmem@m in SEQID

Lch i nt of the nucleic acid sequence shown
:NﬂOS‘E@ éga\lég%n%her ein said nucleic acid sequence is
at | east 45 nucleotides in |length, and wherein said

NTRE Polynacledtidealsiaines dacindake auplelcysuiptedglencbahoiva in SEQ ID
functionally equivalent to the polypeptide having the
aM%é acid sequence shown in SEQID NO 1 ; wherein the

pol ynucl eoti de does not have the sequence shown in SEQ

| Pedler BoMpristE@Rthd pdihdeledtideldraanydf erik@s@a4.i de of claim
3 having the nucleic acid sequence shown in SEQ ID

Host cell comprising the vector of claim 5.

Composition comprising at least one of the polypeptides of any of claims 1-2.

Composition comprising at least one of the polynucleotides of any of claims 3-4.

The composition of any of claims 7 or 8 which is a vaccine.

10. The composition of any of claims 7-9 which comprises one or more additional

components selected from excipients, diluents, adjuvants, virosomes, or the like.
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NG 2. 5. Vector conprising the pol ynucl eoti de of any
of clains 3-4. 6. Host cell conprising the vector of

WQRMPH3@97 7. Conposition conprising at | east oPEI/BP200$/807920

pol ypepti des of any of clains 1-2. 8. Conposition

c rysing.at l.eas n f. '
GRS ol ety henig8 2148V Bo gy 25 46 MinGRbodtE i@y iilgen.
or 8 which is a vaccine. 10. The conposition of any of
12cUsé o6 the- Sblypieptide ©b By io elainig &-2in anvaceiredctin pasitadn.
conponents sel ected from excipients, diluents,
adj Vi ros he [ d Kk .Us f the
15065 BERt Bast e S0 BpvBealickS a5l bamR 8 AplyaR at east one of
afHd/ polyriitidciass ofldny bB6laiis 8adopplepRfng adhadhacsutical

clainms 1-2 in a vaccine conposition. 13. Use of at
| eergpogitien for theyreatgians op preyestion obfandidainigetign. 1. o
and/ or at |east one of the polynucl eotides of any of
14C*rﬁé iBe 3t 4ny Bf clBRPPS-1BIwAeRIMINEBC SIS Ffe ARANOEI Cartida
for the treatnent or prevention of Candida infection.
1albicane infeetiaft.  any of clains 12-13, wherein the
Candida infection is a Candl da al bi cans infection. 15.
15T‘W§e H§§ o’P n;?‘BV cl9mEy fh HBYV ?é"BP Fridh& aeﬂ‘lﬁor‘i’él cBRifonents
ad conponents se ect ed from excl pl ent
dselaemdéronad;(mplantss diluhrits \astiyvants ideliesry vehlctelseot thedike, is/are
is/are used. 16. The use of claim15, wherein the
d¥p§ ery vehicle is a virosone. 17. The use of any of
claims 15-16, wherein the pol ypeptide and/or
160Thy 08¢ lot okaindld 5| whereirk e dadivetyevehiolé &ca viobsanine
virosone. 18. The use of any of clains 15-16, wherein

pol ypept i and nuc of i,de . [ ' oy
17% Eﬁe Paﬁéﬁaﬁ){ o{j ﬁglm\ﬁ 1}% §8 ol eé)t@? %ﬁﬁ{;ﬁ ggﬁlﬂubfgotlde is
Clirkeiito the é@nfaam@frtﬁenurbmhe.ol ypept i de and/ or
pol ynucl eotide is both linked to the surface of and

contai ned in eIu of the r se of . .
18006 S8 51 amnel dSme B aoraeE e Rofmptid anb! febplgRotie i

apshitained s tRMufmenf thd Divodtige.0f cl ai m 20, wherein the

infection is nmucosal and the di sease caused by said

19, Bhap SLRRY obSainkg {54 BrBPLA S HONRSRLES 5AE & PODALAolide s

pgbmnﬁnéa fethedurficl¥ oPhng |c€hf5‘fneh“ iR thé flin9én éﬁthb%@éorﬂée
he pol ynucl eoti des of any of clains 3-4. The

kit of claim22 for the in vitro diagnosis of a
20cEhevae of aneet ¢lawns 13r19;wRerein theriniggionfs mHGeSa apg/op systemic.
wherein the Candida infection is a Candi da al bi cans

21 fhe&akb 8N clai#® 20, WRetdid tHef infld¥o s rﬁhé’cbw aﬁ&ﬂ?&rduséb@é Eflised by

conprising a reagent for detecting conplexes including
t paid fegtinndsisetected from vulvovaginal or esophageal candidiasis.

22. Kit comprising at least one of the polypeptides of any of claims 1-2 and/or at least
one of the polynucleotides of any of claims 3-4.

23. The kit of claim 22 for the in vitro diagnosis of a Candida infection.

24. The kit of any of claims 22-23 wherein the Candida infection is a Candida

albicans infection.

25. The kit of any of claims 22-24, further comprising a reagent for detecting
complexes including the polypeptide.
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