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Yeast - based Vacci ne for Inducing an I mmune Response
Field of the Invention This invention generally

WO 200a102291 0 yeast - based vacci nes that can el i cPC€T/US2007/061572
vari ous types of protective and therapeutic imune
responses, including cell-nmedi ated and/ or hunor al
i mmune responses. Conpositions including such
yeast - based vacci nes and met hods of using such
vacci nes, including in conbination with other types of
vacci nes, are disclosed herein. A variety of
conposi tions and nethods for vaccinating an ani nal
agai nstYeadttbaseh Vadcine ifon Iadhiding d4u EaimogeoResponse
preventing influenza infection in an animal are also
di scl osed. Background dfieldhg thd Bt Vacci nes are
one qf. the nost co%héeffectlve measures avajlable to

the HUAFTRIEAR ESRAYLSTHROT b yoeRebsPL Yasrinihatfgn elicit various types

oft pr8REARN bnd® itheth SRS Smnl QY Rsp&H¥RE, NBclubReYEme@Ated and/or humoral
_urgent need to_devel op safe and effectiVve vacci nes and

IR R SPor ERRSEny isrludingesisbsyeashbasedi vageinRpgad methods of

usGRUSRH JAkcifks Eiﬁ§19§ﬂn§t1ﬁ@omliﬁhtfoﬁf\§ﬁﬁ loBr Q?’pegq}mg ?Lkaé: are disclosed
agents, cancers, genetic defects and ot her disor

hegfint ReVvarigiyinb C@yﬁv%mnsmﬁl pethedoies vewv@mgu ame@nmabagamst influenza

m(ﬁéﬁgﬁ)!ﬁ&i fo%%%htnﬁ% bHefdntitle 1n§&én§F ‘flﬁb ]a?i%}ur;xé‘lqa%e alsgI disclosed.

state that there-is st neeg
heat - st abl e vacci nes g GAD tered orally
and that need to be adE@%Pste?p%c%%ﬂi aﬁfEMItlnES
pr ef ¥eeghley asqong afrthe infiest costsaffastivé erqaseenmpailable to the health care
i I path o ct | I rom
nfSEY O uhe BrolRarb aR WA GERrRLES ThiE A fRMEE an wrgen
nee@cfai devedap adﬁeumwffanidvet vatcinesnaed iadjuvassl forrmdjaarbad of diseases,
c r
1113H%§$3889%g%&8m§f Y ?SSO‘?&F% i ngt"“{é?l? b ﬁ?tF’P%éd“ Gagents, cancets,
geaeﬂl@ de@b@chnﬂatthagdm&da}rseoff the quemideysyy®at Poblications on vaccines, for

B e 50555280 AL VG505 it anc

safenfahdl ehed-siebhC ivaesney ehar &ﬁﬁ el ¥dmhisterRd dREyMBAE that need to be

canvent j onal acclne is nacti yated vacci ne o
ad(TEB’ﬁ‘éeé‘?dn Pﬂqﬂﬁ iYW HSS P ?faP aFalﬁ% yi \%% “‘390 iPriewed grp combination
vabyipeLibt yanl lﬁbﬂ:ci eividunls AoeReRAnMAEKd diSsas alsvd] ésh@.ccmes that do

nasal,- sp r%il flu vacci ne (sonetjnes referred to as LAIV

nof grquite\An adiyeant 2pe dhat an &Bﬁ‘i geNracstiated,, huprpsala gpd wec@sal immunity.
Td 8at208F BAIFGAN! RcBhedbdceNupb Llledekened) |ive

viruses adm ni stered by nasal sprayer. As set forth by

t he I%letlobll—hi&hmhtedh@ﬂmgzm aenfiéyida)ly usedl |inemnaentlondb vaccines, and

and B are hot.h
oSN BBl ViR R o chory ity g gy of influenze
vaceinse laﬂppltéeemtlfyl&mﬁsec oghe dedra oy emtidaiall Iv?c}blr&nlii an 1nagt1vated vaccine
al it in za B infections are often limt
epgefiealied i daRes Bl PSR QS DA . & oond vaceine,

catlb® th hlﬁﬁ‘dl-@pfayCﬁwS)%c&iﬁe |(gdrg&imepPrefemL S0 ak TCADAIfBH Live Atienuated

H/orld ?ndemcs The influenza
Iniluenza accme was approved in 2003 and contains attenuated (weakened) live viruses

administered by nasal sprayer. As set forth by the World Health Organization (WHO),
influenza virus types A and B are both common causes of acute respiratory illnesses.
Although both virus types may cause epidemics of considerable morbidity and mortality,
influenza B infections are often limited to localized outbreaks, whereas influenza A viruses
are the principal cause of larger epidemics, including worldwide pandemics. The influenza

virus is a member of the Orthomyxo virus family, and has a wide host range, including
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virus is a nenber of the Othonyxo virus famly, and
has a w de host range, includi nghumans, horses, dogs,
wbrods927and pigs. It is an envel oped, negati VEPCEOSB®07/061572
KNA virus produced in 8 RNA segnents encoding 10 viral
proteins. The virus replicates in the nucleus of an
i nfected host cell. The influenza virus is nost
dangerous for the young and the old, or
i mmunoconpr om sed individuals. The virus can be
propagated to high titers in chicken eggs, which serve
as the vehicle for generation of virus for the
hymagu boises, ddgsi rbfitdee nud mwcilnes an| exfvelopadandgativeysese RNA virus

P 1\l\ﬁgr (rc:)l glg 8IP£]\§§U E 16’%@ aegl edzn%, ?9 vggspreﬁeu (f Zﬁee Vglg.lts 1%)91&%1565 in the nucleus
offangqteetedl host ¢etiruTihe mﬂh@lﬁﬂaﬂkﬂﬂﬁ ds Hfd)fﬂ’e&ﬂ‘dnlgmubfor&he ySﬁlﬁg’iihrm the old, or

in\{/rrg%(ﬁxo%ﬁ%xg}%%g tlﬁ ﬁjgll é a eng)fﬁ}é%céxgig%%em % ttlﬁgpgl titers in chicken
edgsf Whihzeermaiat the vél@x&legfbecgeﬁ&@hoﬂ eArvif fRUED ptdtRiction of influenza

circulating strains that are nost likely to cause the
Va5E%FS-epi demi c. Therefore, the WHO annual |y col | ects

dat ap s R%i008% Lﬁ‘lﬂre}ég& ﬁ%cﬁf%ﬁ?cl%ﬁéﬁ% tﬁ'&f Eur?ac \ég{lg cns, whereas type

i nfluenza strains cir
B reftusmere mitasds chengedess faequiently. uhnmanﬂﬁﬁdlolveng u‘rfpmimntb}omne strain may
no%rf)ﬁe@% %‘%’ll gzlgnéltgs%%s% g%tggﬁlt?ﬁ%ﬁsce%e\é\ro a u\kl)lt 1 SCOP eqtuﬁléce, new vaccines
agagost inflienIhmusabe desgiedpiachlyeyr formbtehtise eipqnatigntaihsythat are most

T T e G ——
syped Harldecofbihe nacg nfrevidarit ibNAeriza cdtiagdsogycul Mngearhegn people and makes

BBy VB S B alt L BT Gt ncutes

tvioesltbth off isAvatzal A MiMs (aﬁ&l BRB 1hNBAAS G‘ﬁf/ir@é B x)éb&lﬁ@) The vaccine
nit vacci nes, which has been stopped due, not_ gnl

tYPH’a Y mq“%?as BPRPERRAI P Ot 50%‘&@?@1“}5@3’ agiits agpingt Piveal sl@ease
in s abur g&gines ”H}é”héﬁe?o lt\”fdw Shoﬁma\%% poss1ble by recombinant

acce I sease prog eSSI on en {
DNLA’bSieqlumM)gyy ha(\!r.oslmdnt d1shjbpé1nm@ tof dateexanph@:y é&blitdn, only limited

Science. 264: nce 264:
i fbEARFIE STEaavARbiAge BF SRt ToHc BP TGS Olate RN I IV (human
inagueddekiclehed vitus)usibanid vﬁﬁﬁ@éﬁtmﬂﬁﬁﬂlah beeh stoppt&l due not only to limited
pear to stinmulat

cin is that, whil e, they a a.. .
AEEFTnGt R Ralnermitiod BEAR & Sog pafes; fmpgnied dpgividuals showed
aq&emae@d ldvmgeebiogmeioat Wherd ﬂfeynw%bb sx&sﬁdﬁie@ﬂy%@%kédﬁ tPMIV; see, for
B%S H%ﬁicnt er Sl Conf er ence was
OB oo e gD (9R GPa-ehon. GeiTCaBaabaR (1994). One
dlﬁﬁﬁzﬁﬁﬁgé JfOsubLRY 8Rkeindy, dseRbit Qs dff Mibafeekiaddt ﬁécm%hﬁﬁt live virus
to date is lacking in vaccines in the clinic. In

vaggtnes. ip Hhat lefhble\ﬁh‘?yc’f‘%@ ostinutate @ srang buepeal fmmuag regponse, they fail
told1i st ﬁloié&ﬂ‘d'@ cbiYnaidiie 11HH199§§F‘| A Yl @C&%clﬁqgf%ﬁeaé Rhi @94/ International

H V infection occurs. Furthernore, the on {é
ADS Congrencsrwassthat hereremelnisteartedifan B oytatoxit Ti &e +mﬁﬁmta¢n esponse to
S h
pSGore oL S I YHCOKE ARch i Uik T BRIRCRN eines ig the linte. In
adgldfidiont, iIFHLY, vasicines testadstal datd oaveubhided Wlou:tannnmnlb«eatfth@ pewrosal surfaces

wilre primary HIV infection occurs.

Furthermore, the only adjuvants approved for use in the United States are the

aluminum salts aluminum hydroxide and aluminum phosphate, neither of which stimulates
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| yophi l'i zed, and such adjuvants are not effective wth

all antigens. Yeast cells have been used in the
w@eadoei’von of subunit protein vaccines, incl uUBCTYgSBOME61572

of those tested in the aforenmentioned H V vaccine

trials. Yeast have al so been fed to animals prior to

i muni zation to try to prinme the i mune response in a

non-specific manner (i.e., to stinulate phagocytosis

as well as the production of conplenent and

interferon). The results have been anbi guous, and such

prot ocol s have not generated protective cell-nedi ated
cqlhingriatagd: immanity.or nexddipbe, alEatitwuh - GEr foamuitioat .canfevbe frozen or

S BeR e s A Dt S5 % Gt by oV ol

St UdlY@ﬁst'&M@h&*@M\&nt\i‘s%d %E@ﬁﬂoﬁhcﬁ&fo%ﬂﬂn tp? Qﬂfovdaéﬂﬁss including

revi sl ae yeast as a vaccl ne and | nmuno era

s%% p&hosg’@é’cedén dhe afigrementigpedyHI Kogecige g30s- 4@’33@&7@% also been fed to

infa83 8 to & -

O paDY Lo ahmii s By LoRERL (Y iipal egst bR afion-specific

Iﬂiamnetehewap%wla@,e phegrsotasishay evideen thh awndmcmoel picomplement and

nité'f?%f&% r §3R0RSAE hAM LALE aft Fﬁr@h? %Id 5%41 gﬁ)qoéo‘rﬂ %&Ye not generated
I's EX?YESSIng avarrety o ral " an

pl@ﬁﬂqﬁg@ aellnrediatediminnnidy;\sae.i fot yxecmﬁpla,ri?ml-(bpaam eisal.,dveb. Biol. Stand.

PR BT AP RN Fnce 1 w5t 2345567 (1990

( ZOOE)ev&ﬂﬂ skidli@t haivke sho@ﬁﬁﬁ@ﬁot@ﬁﬁﬁ%f:ﬁmﬁélg&%lwg cerevisiae yeast

(2004), More specifically, other studieS have shown

2% Ratacsificc ABd JMpEB ety Vesiae aber. s oIl SpiPaue yles c%830,463 and
71083207, & 481 tds YU &C tha¥dt @ubBOMohISs. z%gDim‘ﬁ’@kfé“ égg%(hrzom -0110755

resent yeast - associ at ed protelns to
A&el ]Tgesprye@sﬂfpaéﬁql ymafyniogiesgreutia preductsShave begy. shaSnubbslicit immune
Bhoidks MK €, 2
Sy g8 Bt 1 B, AR P DRt o
anfigeas i ylvm ioha grereiyiafi aninell $pseiey,cmmsit tohdveo & maran’ege},n-s;tfemﬁc CDg*

C?%:Hﬁédlﬁﬁa {1&{ ' %%é EI ¢ ng}z% a?pt ea?;%&? g%gg?—%g (g(g({ 1 and Lu et al.,

I MMunNo
Cenggr isemdh fﬁdts mms@omw Moia slaecﬁdaglye oﬂﬁﬁsﬁld&ts Nave shown that
chuant es.

S5t S oS Ol o denre i
whith theepiesent -ye&t4aﬁsncwtﬁ5p@tﬁinﬁb&cbﬂt@1d Ops* 128162 a highly efficient

TR o o PGP, QI HE: i S SRR iy Patent No.

70BA78acci nes, including ease of construction and the
ability to target multiple antigens. Unlike DNA
vac cImadditigretpsheiigsldd to miematdiectpeuth dentidtimeblis, iyoms have a variety

i 4f
oﬁ&h&o&hafar‘c&lﬂs{lgs gt 1%%% P4l deélﬁﬂfo?% %1 uﬁgluaotzlﬁgph l%l st, multiple

potentia toxi'c contam nants
afipenhingy rbatelngme(aﬁm&):r bvqseséi&m \gn]ahedsnygflasfbaﬁstlm&e e.g., Pichuantes

oS o VI R AR Ee 5, itk T tie PP it Pl Rasineering -
Pmec@lmswﬂb@waﬂm& appiyo-t62,ykakt Chased ableld. ver Eraik, eds.,, Wiley-Liss,
Newl'S]{IoCll ea 996). These formulations share many advantages with DNA vaccines,
including ease of construction and the ability to target multiple antigens. Unlike DNA
vaccines, yeast-based immunotherapeutic formulations do not require extensive purification
to remove potentially toxic contaminants. The U.S. Food and Drug Administration (FDA)

has designated yeast as GRAS (Generally Recognized as Safe). As such, the concern over
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Despite all the existing efforts to produce

ef fi caci ous vaccines, there still remains a need for
WO a@aiopzonposi tions that are efficient at stPOTUSL0NO61572

a variety of inmune responses. Wth respect to

i nfluenza vaccines, rates of illness anong children,

the elderly and certain high-risk groups is stil

significant and in devel oping countries, vaccination

may be sporadic or non-existent. In industrialized

countries, production of sufficient influenza vaccine

to accommpdate the recipient population is hanpered by
tqouiczitjfuemd oafehyr Giat erisis hithhothupensas aeadors hivekim® apply to yeast-based
akié %ﬁ% q% Lo produce the vaccine using current

Fecd ’€s. In addition, threats of new vira

st r aipRgpialAl RCepae! ddrist t%ﬂ e;ﬂgdlfc‘étéfﬁ@acm%%ﬁé RBYE still remains a

raised interest in nore ef tive and efficien ?

nﬁ?doéﬁzﬂc &acqing |campesitigae dhaleste FHwiwr oitestimpletingi & Varlety of immune
r&g& ek Wﬁﬁ r&%&ctft mﬂ{?a{zg\(fggm\{@sc %.t@?ﬁf lﬂl%gs ?&8}{% folldlen the elderly

asting effective ot 8eti on agal ty
apd cglttmmlngh-@tsk igmbinserszHill agmﬁchm apdrin b@vp}opmg;eqjmmes vaccination
I us n : . i

rr[agpbg §01%§§ 8161 %%Lyee(asgésné C%h é%c}uﬁ{é{ngxﬁgd neea neg,r glor%ltctmn of sufficient
infhiegzee vacxsznﬂ¢ ecaampdate| mesrecalpumt qoopemionas dudm;vered by p1oduct1on

I BTN N Re—
tavhnglopiat.ho fre residi tldmg: | thehiatsg ob acine vinal a;ndxmamacs Ith€Spossibility of future

i,ndi viduals. in sta entl differen
PitlisEEts dRVs D e a5t SRS e BiSenrhy s Ruged influenza
veaiiesst Blgaefold) theldi ik izoncedmanthe pad ﬁﬁgﬁﬁﬁoweacﬁik@b\tﬁﬁ lﬁ'owde long-
series of strategies that allow the _pathogen

P BB STRPERCSPRREHE * RTEHE OEyErBR Ot ppha?w ad that can be

p¥ddubed RQidlY BHE SHeHEDE kRN @nd HARY aRRHA19IERSvever, these concerns
a"iolv%sand nmut at e anti gens, particularly those

BXF BYL YHEuT 19 el emze HepFingy ok catendnty pihef gypes of vaceines,

11§Jl§cﬁn@ 08k ik &ed 8 bﬂ‘l@ﬁﬁtﬂ%@s BYd Gkt in%&w%@ ﬁgérﬁsg or
strains of pathogens at the sane tine,

conpllndegtie meagcpathd gams, mdllaimg ibaster 1Byankhnoaﬂf31t§9§ anﬁice Jindividuals in

oL BBt e RS A BR FRURE S e o e . cach
stglget hﬁl hydigon, emang ljﬁﬂ%fgél){s ?Svﬁeﬁcﬁl@é@géoﬁdrﬁ_stcgﬂ stegépitdehat allow the
00 tr, , aresult of a te an i nfected, )
PROSETH £0 TSt THBrPTGORERTSE eRIGCHE PhyERe SERPE: Wfially, as with the
viligesSERENBQ biovie) femgonthdRds ¢ablve A0S H:d aﬁﬁ%‘&ﬁe péticularly those
nerozqQite. The ner020|te is released fromthe

e&@l@ﬁse A Tosizart P the BcEfope gl b suialsel nogsiblgnier ke {fHested by multiple

PeicxsS bt Stramb td dt§§geng|£tf1ﬁé elbicatifR, aANGk GANMH BYSHli¢Re vaccination
|nfect other ce Accordingly, an ideal vaccine

sthefgeigs-heBROVeY tOé e@ﬁam?ée tiEectigprmiah he tRepasite thalc 6gf#sey analaia, (e.g,
P‘Mk%cgﬁﬁotz rj‘?bézﬁ)l ms&ag’?c%m%fdzzhh ©i J%f HE Yiﬁ% b bb@y %88 sporozoite

in the liver, inre
ﬂnf@ggh {hecblopd strapa @n@mseﬂttqf pbie émarornfecrta@ mmqmtal But then quickly
uléfgét? (ifv'ep @e];llsbﬁflexe n[ﬁ% @gzgﬁﬂét;lge élgcgeg%oeeg 19&0&1&“&%&%&2&?@&;{0{)@6: a merozoite.
The ramozcnth 1\$|1d1@aded fudrn Ithe ht/hecrellsetralglsplddvj irtfeas r¢d bloog ckls, where the

pgﬁg1tgﬂlu?t§pq1egtdﬁfre]nen%a%es, anrdecrcT)%'tmuesnto in ecfS ot%el cells. Accordingly, an ideal

vaccine would be able to prime the immune system to recognize and destroy all stages of
the parasite, whether in the blood, in the liver, or in red blood cells. However, most

vaccines are unable to prevent or eradicate all infection, but instead are focused on limiting
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Therefore, for conbating pandenics of infectious
di sease or di sease caused by other agents, it is
wale®o0gdIbe t 0 have the ability to control or ipPT/USIOB061572
the type of inmmune response elicited, such as by
preferentially eliciting a cell-nediated i nmune
response (e.g., generation of cytotoxic T cells
(CTLs)), preferentially eliciting a hunoral response
(e.g., an antibody response), or eliciting both types
of i mmune responses, depending on the di sease or
condition being prevented or treated, and/or the
theahiliy of the prthegendp causgidisedsmor e 'rphmrtegpemwxdoala while other stages of
tl%ﬁ&'c‘}é‘lleaahd s e uﬁﬁc‘cgﬁl ﬁ'ﬂ]l Bhdfes@qven time point.
In addition, 1t woul e use to provide
conp mtdfms folr h:ambeﬁmig padderied of iafecabls @laé‘ds@ 48 disBF8eRBused by other

W istratio that also are
BTt Rl i WP 456 A ABtre Lo Se e frpe of imimmine resporise
eli'(ximbls usieht as | oW préfépdnSalty @rthtgen (c@HSIﬁecﬁﬂ@ﬁ' ﬂﬂ)lune response (e.g.,
f the, I npvention The invention disclosed
gﬂé%‘u‘?i‘v ?:f FetaEls T esHsdSTilisn Brederantialbhaliritinga humpend gesponse (e.g., an
aﬁﬂﬂ%c@h@ﬁﬁm@@ﬁ of eh&tng %6ﬂ§typkmﬁ&hhﬁé ?ﬁ%‘ﬁHﬁéeg (Pép‘%g&’iﬁé %n the disease

é vacci nes) based on"a yeastbased vacci
I°8P418P%he€kﬂwﬂ’§1"6‘§9d &F dregtada japdor dhendmonine Spa’tmj af en individual with

&pe:tnota pRULEA htfdnRY AR
Y P b AT BB IRER,  ilhafon, it would be
up%'fpepqogsdﬁoqu@gosnmg té@ G0t stme.;j@tp re@ efficacious immune response with a
fé%atdd%ﬁh §RE 0 fi

v padr rrlgnt 6(‘# aﬁxg atIHE{/ gl%? Ih%% def @Pgsﬂéﬁﬁdlﬁ%& 1rnmunf: responses with
Cﬁﬁ§u5§§éewﬂewﬁ%0ﬁ%©@mnékmnﬁpmmEé (a) a first yeast
vehi cl e conprising at | east one heterol ogous

i ntracel | ul ar anti gen;Sunmmaiiof the beentioh yeast vehicl e
c OITpFIih§ A% An ! cﬁ?ﬁéseg ril%l {iﬁ g?gﬁdggouﬁpgséﬁ{}gg%ld 1(11gﬁlogs to address the

ant i n one asp vaccCl ne
alpg 689'1@@ neeelsi CIIBmumflhena@elrtg: ptodlueﬂs(fe ,@,neaccmes) based on a yeast-
| east one

oSS RS BRI F ARRVBER A0 bt sl Bopnecatiod vy
Ilgﬂaﬁmlumhnesﬂ)@sesgmﬁ IbSIatdgnﬁistdl@ﬁﬁdpe@tB@lyht@t ot B -specific immune
tracell% ar ,anti r at ast one, het er ol ogous

re@?‘tnl“sg%’ealnfl 4ot é‘?ﬂulu é‘r?a 1P Séi’ﬁ lﬁ@PP’a‘E?ﬁ]é Qr MYPREAGHAERG e
I ncl MdesEmialimantysfagt ivadhitich QeRRIRb ST Ndimt heasd adPB&, the vaccine
s intracellular .antigen and at | east onée
mﬁg{‘é 04 ggﬁgt YRt elile eamaprising phleast o chetasglogous intracellular antigen;
ailftP(b) ¥eRE ARSI BRI SSThbri Py SOBRE 'oﬁé ﬂ&eﬂﬂo%ﬁ?%&hg&?lulm antigen. In
anti gen conprlsed by the yeast vehicle of

OB 3 flcortrediee dattedsat Heyen fost deastawbiclatronuiisinghet least one
h&@fb‘ld’g@ﬁétm@ﬂ)%ﬁgla? AABOH BhPD: 1e85:1561CL LG gld‘g Egne?t %%ulal antigen; and

vaccCl ne roteln subunit vacci ne,
® rf‘a%e(cPV‘gtyé@Ft pgbislsyernpiising B leasiowe }eerttmdhgmsmuntzﬁceuhlez antigen or at

lelaﬁvﬁﬁtlﬁéi’&oldg E ﬁﬁ% EiRygh bx(fljléaenOf ( ﬂ&?rAsﬁe%t L Q}F{chﬁe Includes: (a) a

for delivery same or- a erent toute
yeaghivahisker qtmm\smm ah laalteono hetfadsgotbamadc&immsar_mgen znfl at least one

t cel l Nt |
1451 s 8RS D8 L0 (9 A SRLOEDL SR oo
lepsteons pridgen t:cbmpﬂsetdr by eht yleast eelficlgest (8 @Namrintigen from the same

t IS, . . .
pétﬁggen Or disease, wherein the non-yeast-based composition is selected from a DNA

vaccine, a protein subunit vaccine, and a killed or inactivated pathogen.
In the above embodiment of the invention, the yeast vehicle of (a) can be formulated

for delivery by the same or a different . route of administration than the non-yeast-based
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structurally conserved anong pat hogens of the sane

type. In one aspect, the extracellular antigen is an
w@rao7®ea19t hat i s expressed on the surface of aPCT/US2007/061572

pat hogen. I n one aspect, the extracellular antigen is

an antigen that is structurally variabl e anong

pat hogens of the sane type. In one aspect, the antigen

is froman infectious pathogen. Another enbodi nent of

the invention relates to a vaccine containing at | east

one influenza antigen. In one aspect, the vaccine

i ncludes (a) a yeast vehicle; and (b) an influenza

coviigodichUsfi (b)) i ohe€hspekct)ahe ifracipilessaibeh)s an anmgan fladis expressed
the influenza vjrus fusio

east. vehic
ST, Y GoRRY Sing 1 onk Rt oP Y GHIGH 2ROFFY 1y gh2ateen that is

stReRidlNcaRbRel @ehdngQiithalend bf tHeaRzR type.r Tx oﬁMai ect the extracellular
protein and an i nfluenza i on channel protein (

a"é‘ﬁ%“ &% pRApiisth dhay dg SXRrEsA Qruthessuriape 91 p@hogﬁélas@ o aspect, the

exVRBIRI & drifidbn B AR 1N id STl MaRAR viiisBIs aﬁ’féﬁg;ﬁﬁ hogens of the same
rOt ein Con”prl Si ng at least a portl on of an influenza

WB‘? -oWeRs asBedcthe aniigesns figm sninferaioRa PAoEID (M)
pr Otﬁh&helagmb&ﬁﬂﬂéﬁf‘ 68 tﬁ@fhv%ﬁ@r%}{‘ ?élat@g % %' %c@ﬁ{@)coﬁfé‘#mﬁg at least one

nucl eocapsid (NP) protein; an | east one
infuenzei yrigeny elis png @np@r,ethf: h‘eﬁccm pmels}é@ss (@na ivepstueghide; and (b) an

[ r I t
1n§%&¢i§f‘f1ﬁ§n§§m& jtbgélng ﬂgegr{g g{){éﬁ@%ﬁgﬁrﬁ lof %a%\ﬁg%cg pg tlQ '}egsft vehicle, the
m(luﬁ\)zapnmsé‘uﬁoamptgm@mmmng atdeast aaytiqr of @i mﬂupnzaopreteln selected
ﬁiig;) ea%tlnﬂﬁ%l]eza\éﬁegcgk f/Irl'a #tggxe%g(aqg in g&%%shn \éﬁmn% Srotgiﬂ QM2) In one
aspeqly thesredeiby mnluchs ¢a)i alBot pyast Iweluy]eethat axei‘ﬁssésea,n infleenza virus fusion
w0 SRR R 0501 B 5y SRR, Bl in? o e
msteixe Gviéy pirotein, aan irifliehzee fora chadel Xordteln) (Ji2ptaidna raraleocapsul (NP)

Prpfisy AL LA EE A B Cart el ARG P AOE AR vines fusion

plﬁ&@l@ﬂtﬂnpﬂézhgl eﬂléastrarplhﬁbmoﬁﬁi egluetlzd $:0f8in gelected from a hemagglutinin

l.utinin ot n and a neur am ni dase
<PB§>OP@?%H o) o dage, a4 PrATER dERESPRL ﬁﬂ&e‘?cflﬁf inpludes (a) a
yehsesdhiolgirel @) ah Rfidentzi rviihs fRfdgidEsn it U$ e p184sed by or provided by
protein that 1s expressed by or provided by the yeast

the JRpst [vehiclen ghe inflaenzanfirysdHsign wroted qomyarising,aidesst @ portion of at least

orfeOfRE inluBiadrolefASlieRed@bhi QR iRfludiza nBA3k (91§ protein, an influenza ion
i nfluenza Froteln selected from an influenza matri x

chapngl PetsinetM2) and @ Ardleesersidi(B) ereinine Pndeideadtr gaviign of at least one
se@@l@d ﬁlfﬂﬂéﬁiaeﬁ% ?lséiec(tw FroRf: of R Q%gﬁﬁ'ﬁjmﬁg ? gz gﬂ%d a %em aminidase

nfl uenza vins fusion protein
(N:‘éh@tot%hl én enothise agpwé,nﬂleu vadcineningludes L(S) faugéash vehlcle (b) a first
1nﬁ(1 z%' \Hnﬁq{m&% gll ﬁ&gé{fxa’c 1? 973151?&68 %Wr O\QLIle ¥ Ihﬁelaietaft’%%wle, the first

uenza pro rom - "a
1nﬂngm®| virusrfdsian peefeiandomisge 4t I‘lwe)st prp(ot‘tmmof dtrieastbne influenza protein

se?&g tchﬁglnasaﬁgﬁ{]%car}zh ?nﬁ\{ EM]Zpipoge?l u%nﬁ ﬁlgé.\ar)lzal 18§ Sﬁalg}% protein (M2) and

a fnucbbcatpsfd (BRY ruteiny Sarm’ Ot)e b nseseh® Ghrderze ovirusAfusion protein that is
an influenza ion,
RGP BroREr T cEiisy b o LT EBE PP HIRRGR P Gisaaprising at leas
a potioh @F adleabtad®tinBudiRhtprtBintklted Ras! aq{&la%@ﬁﬂi'ﬁ% (I 1A) protein and
|nfluen pr kgln sele ted fro a hemaggl utinin (
a 'SJFBllaé‘q.lW (lg h PSR Ni la Feb atlmgl T B?Eﬁcél tgle vaccine 1ncludes (a) a yeast

vehicle; and (b) at least a portion of a least one first influenza virus protein selected from:

an influenza matrix (M1) protein, an influenza ion channel protein (M2) and a nucleocapsid
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In the above-enbodi nent, in one aspect, the HA protein
is selected from H, H2, H3, H4, H5, H6, H7, H8, H9,
wobk@7/0b#492 H12, H13, H14, H15 and H16. In one aB@ETB2007/061572
the HA protein is selected from H, H2, and H3. In
one aspect, the HA protein is H5. In one aspect, the
NA protein is selected from N, N2, N3, N4, N5, NG,
N7, N8 and N9. In one aspect, the NA protein is
selected from N and N2. In one aspect, the M
protein is intracellular with respect to the yeast
vehicle. In one aspect, the M2 protein is
(NHitpratssh | amdalc) aeitaste gidriidmpof ableaboohe wedondriefipews protein selected

1 he n S roteinis
e HPARERNSILTLE S R RSl B8 MR R o
Wi t hinrths pbc‘te—cmbd)dlmeyle as ton¥ ekpe&:’[ ghe HA prgeiaspeelkcted fiem: H1, H2,
r [ r X c ul i t.h
HE BT 4G oAb G Bt Rog HIAC8 G Bpd byl (igne aspect the
Hmmb’e:nrn1scsa]ecaﬁ§1|mlber11-11nﬁ-]§aa@d Hal Elg ok taBpdcE IR ELA b@idiAes HS. In one
cle n the ove aspect
PR ReTASREER? PHEPALGH PllofGr Poe iM% b8 517, Nigid N9. In one
aspedte i NIASpltohﬁn agnsslecta@ lfﬁbxﬁeque REE WEPrasaRt @@eay theE1 protein is
1 IL.n one a t he i nfluenza virus
111*13%4\13}? mSgA } ISSPE Bchﬂlrel yeadt v, g?ucf Snpeneaspedty ihe M2 protein is intracellular,

exfrab@llulh) 68 bath WadSlesFecP @S (HeOVeadf valciBYafh PROLSEB:, Fhe BI2 protein is
N&Mpp%groteln sufficient to tarﬁet the fusion protein

NG @PPCindiel NBProta iy dafracelielar with, wsme& fRethe yeast vehicle. In one

asﬁé@%'e@ﬁtplﬁ&ntcﬁeché Ry& pEdt&n aké‘ @it%%ﬁu ct to the yeast vehicle.
ncl ud |ng yeast “vehicl e; an | l'uenza
In\ﬁ 18 15 Pgcty 1%NApP1@t€én ﬁalt@lﬁ‘b pe mtwgelémalw MSPg‘étﬁo tleateaptsvehicle.

exprgs &4 a@%v@e BEinfeor Nk OGR! bt HSiRRuREAt 9&&% Rision protein

the yeast vehicle, the f usi on prot €i n consi st ng
coswsneaz) Nt N-mmltﬂh@r thenbodiaraatd efquechee |rﬂpm$ﬁtnltetm by SEQ ID NO:1

(W%?Eﬁ}ﬁ%s I on@Ca% 4, {8 qb)?‘\géngg V1r(1?)f ﬁoﬁ/ Si%stém compns at 1]_:“‘ N—termmus

an’in uenz Virus i ntconp
ordntt¢rgenus 4 dtast 5 pertipnedsech @8 1:&0131111@1 eeprQ rpmneinl snulfﬁcnent to target the
| r h east. _vehicle, the fusion
ﬁéﬁﬁlgaﬁgggﬁg?é?P%aﬁ fﬂ%ﬁmgﬁWﬁl°£C|d sequence sel ected
f r onAnShe& bﬁbbﬂhﬁienart[f BEQniéntiNE ZBlud¥eta anafifelincluding: (a) a yeast

rhodi of the inventiaon.includes a vaccine
veiRRuarhgL) 3 toteird “un Eran BhlEs et Focasntisen that is
exspuesssd a1 21 DR 0 RelTulad FNibS pRgeianbyHheaMédsf @BhitlRathd fusion protein
ressggEéz %gé gle extracel | ul ar fusion proteln by
U?% R RPe"the fusion protein consisting of an
am nanathid eSHBAHRNEE oTeihe Cheshtiohomcludel d Da&*!@ic R () a yeast
I D_NO 26, SEQ I D NO .28 and SEQ | D NO 36. Anot her

vebitheanghd At afb‘ﬂlﬂflﬁ‘ém Visrfbsion prodsincemprising apddt priggen that is expressed

asl Gh R iRGadeBhla? FYEES brot@h ity e yaid v@fﬁ):lea'ﬂlé ﬁfs oﬂﬁﬁét%m consisting of
virus fusion proteln conmp HSIH&ﬁ@G an | at 1s
3

anepine ssikseguense selnged ot SEQII m:b%@ PrI&BeZQn by
e YecBloie e e 5 PRSP Bl 0 e
vehipleyand ZbpardingBenaayirus fusion protein comprising an H1 antigen that is expressed
as a single extracellular fusion protein by the yeast vehicle, the fusion protein consisting of
an amino acid sequence selected from: SEQ ID NO:10, SEQ ID NO:26, SEQ ID NO:28
and SEQ ID NO:36.
Another embodiment of the invention relates to a vaccine including (a) a yeast
vehicle; and (b) an influenza virus fusion protein comprising an H5 antigen that is expressed
as a single extracellular fusion protein by the yeast vehicle, the fusion protein consisting of

7
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NO 24. Yet another enbodi ment of the invention relates

to a vaccine conprising (a) a yeast vehicle; and (b)
wa@roo79i7zaenza virus fusion protein conprising BOT/NE2007/061572

antigen, an NI antigen and four Me antigens that are

expressed as a single intracellular fusion protein by

the yeast vehicle, the fusion protein consisting of

SEQ ID NGO 16. Anot her enbodi nent of the invention

relates to a vaccine conprising (a) a yeast vehicle;

and (b) an influenza virus fusion protein conprising

an NI antigen and two M2e antigens that are expressed
amsnandes iangl sequeddeassdédied fronf:usIED Ipr diCeih BROQt 12 Y@@t and SEQ ID
K%E#%Cle’ the fusion protein consisting of SEQ ID

8. Anot her enbodi nent of the invention relates to

a vavet asotba@mpibosiiment(dE)th@invenson rddibLioed vasethe(domiding (a) a yeast

i.nflue Vi T, fusipn protein conpri sin gB
veRelPyEH G TGS e i O BOBR B0 eBdMhgntigen, an N1 antigen

al‘fd fdﬂll‘ BIEAHiaeR thel A€ ckphebRa Ra0i@1o iactiNfayR8®h protein by the yeast
icle. In an%?of t he above-enbodi nents, in one

V%@ gcipe fysien prefiR sQBHINGOSEQ M NS protein is under

the 2QBtHeP lenfbbodARedt MHURE BhEnBbR PBlafls: to! éf‘v%@é&’ﬁﬁﬁmﬁé (a) a yeast
any of the aboveenbodi ments, the pronoter is select

V?hfl%iﬁa agb(b) gadniiprza Yipsosioagpeisin efmpSing A thhke antlgen and two M2e
mﬂ%ﬁ@ Tlm@éiﬂ%égséd al D& ﬁﬁ{na\‘,ﬁlﬂh&l fislod epci‘gjte%: B? % g%’tﬂsq vehicle, the

whol e yeast, a yeast spheropl ast st cyto .
ﬁauy@agﬁugﬁn§whnao?@E&&H% Q: 1%l | preparatlon and a

subc {:ﬂe?n n%%aﬁﬁerﬁedimﬁlé Nfvéntibh q%{aﬁe r’cof | @Qédu%] comprising (a) a yeast

t her eof one aspect of any
veltidee andrifo)d iménfleenza vylelasﬁlsmelplm@m ymaptlslsghmrﬁpl angigen and an N2

ar&’cf’f_}%g t%%bapén %ﬁ{%s%e& F's a ¥1%§I% ea;\(lg &3 Bo er:]i%g)%trt )d/eas verlncle

nuc edﬁle en
f u5| omayr of the absmémbdthehtselrf s aspeqds the ekpression of the fusion protein
eas

. ed b h yeas spher opl as
ISOH eés%‘@cf’o%lfotl %y ’bfm{hhc Sb%r\‘?gl o ?rfg}?t §Spp tfy(”é’é’s?f the above-
embbcﬂmmntsy&&qilombfwﬁmﬂmdd frvatCERpees $ES2! he fusion

protein is use roduce a t vehj cl e co Sj

B Ve Pt st sty & e abevegrbSiing Geikn et en b ected from a
wRbRPGERE, ANyt plsrbpladtl W easy a%tplg@ mar a8t SRbERAG yedst cell wall
fraction thereof, In one aspect of

of the
PLOBRFHOR IR FHselulax M@Sy@g&blwﬁwa@ i)’/lsﬁ 2Gtiom tael eof. In one aspect of

aikP Bf AR {8 RIboMRASIs, d PelNBIREPHELst Qﬁhe%hidaﬁfus%@%o prepare the yeast
above- embodi nents, the yeast vehicle is froma yeaSt

velirlecvey uﬂ?&fﬁﬁlﬂ@aw%la@ spgeekinantaniclae aé@haw%ﬁwteesncodmg the fusion
pFtéiM %ﬁ@lm% $he fi@ﬂﬁeﬁ‘d{% iCandldaq apdnd et @e g@é‘s@ sgheloplast In

aspect of any o above- enbodi nent s; Sac
one agpqcé \Afsimye of |the @hgvgg@bgqlmmﬁsaﬁye cyfeaqth@ell or yeast spheroplast that

e ST 6o ROBAE LIBT3y s vt
a| ysasfeghdsht & yeedt|agllawkly pweitdnatidmeoy easibeellular yeast membrane extract or
fraction thereof. In one aspect of any of the above-embodiments, the yeast vehicle is from a
non-pathogenic yeast. In one aspect of any of the above-embodiments, the yeast vehicle is
from a yeast selected from: Saccharomyces, Schizosaccharomyces, Kluveromyces,
Hansenula, Candida and Pichia. In one aspect of any of the above-embodiments,
Saccharomyces is S. cerevisiae.

In one aspect of any of the above-embodiments, the vaccine further comprises a

dendritic cell, wherein the dendritic cell has been loaded intracellularly with the yeast

vehicle.
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vehicle.ln one aspect of any of the above-enbodi nents,
the vaccine further conprises at |east one bi ol ogi cal

wo espose2 nodi fi er. Anot her enbodi nent of the PowmERL0DNG1572

relates to the use of any of the vaccines descri bed
herein in the preparation of a fornulation for
eliciting an antigen-specific i nmune response. Yet
anot her enbodi rent of the invention relates to the use
of any of the vaccines described herein in the
preparation of a formulation for protecting an ani nal
agai nst influenza infection. Another enbodi nent of the
i nverdtias aspecit dsartyoof the almeeembadimatts,tthe waciat M@sher comprises at
168654 BSbeRS] flfod hfifinpy cparation of a forml ation
or eliciting an antigen-specific, cellnediated i mune
r espohsehaganhedinent ofiftheiéneatiantrieess. toYée wrobheny of the vaccines

mbadi.nent of .the invention relates.to.the use of any ._ .
EF3FRa T Pk Wi s o B ARG R e s ipeifc immmumne
respbagarul ati on for treating or preventing a di sease or
condigion. Anot her. enbodi ment of the invention relates i
o't hEetBRHT CHpCiont 16 R LIRS AUSET FbBt Wereh o) o the veccines
debitRd epaeit ix0fhd fprébafBioRUbRl HAmutioh T8 Nhraidlnd an animal against

.Sﬁ)ul ation. of individuals at risk for becom ng
piyenzg idecq | nfl uenza. Anot her embodi ment of the

| nventadifer’ &hBédfehP of MBe YRenfibn a8MiAf tof HE YRCGF BEY of the vaccines
descri bed herein in the preparation of a formulation

degfrite distgin gn dhs, gispptatipn pf ¢f formglagion far sliciting anreatigen-specific, cell-
rhdiR6d BEmithé ReshOideUghHs: li ment of the

i n\}enti onl rlel zﬂ)es e?ggéﬁnﬁgg%agﬁg%ce any of the

yeast Y@apethey gadiodieent widhs inssntiompelaiss fythe yasasfiany of the vaccines
Sk 5 8 DBpISLS O ORI RNt M e
cOpHIBoB.  Yet anot her enbodi ment of the invention

rel at . i nf nza.vacci ng, .
R T e —
depdribgd nkzereianin gen plepmiaivnpodteeformubhtimnefor t@unizing a population of

B AR R R DR e oL et @

rtron o | "sel ected from
an i Mhhatkarzambediniext EMthe priddngion, reRfesi 1 theerseaof @Ry of the vaccines

hannel. protei.n (M), .an influenza virus nucl eocapsid . .
R sl b RrBrAiT Ut A rom T Ron o HRRHE & RGPERton of individuals
tha uraiiifeitebeah (MNAenps.Ot ei n. I n one aspect, the nethod

i ncl udes, cult quql,ng t hg yeast vehicle at a pH of

gr eat ?Oql‘ﬂaﬁnﬁ '8t of e HeenUdhedtiss ith @l wglod) Gartiodycs any of the
yaastehasdd V&féﬂil@‘dseﬁvﬂb&ﬁbsa&bmﬁlﬁsﬁﬁ@ BZgbaW PEhiflEPHEICRbed et} comprising
together an inf]uenza virus antigen and said yeast

CyHPIIRS ‘@’e yeast vehicle in the vaccine at a pH of greater than pH 5.5.

Yet another embodiment of the invention relates to a method produce an influenza
vaccine, comprising transfecting a yeast vehicle with an influenza antigen fusion protein,
wherein the influenza antigen fusion protein comprises at least a portion of an influenza
virus protein selected from: an influenza matrix (M1) protein, an influenza ion channel
protein (M2), an influenza virus nucleocapsid (NP) protein, a hemagglutinin (HA) protein,
and a neuraminidase (NA) protein. In one aspect, the method includes culturing the yeast
vehicle at a pH of greater than pH 5.5. Further aspects include, loading a yeast vehicle with
an influenza virus protein, mixing together an influenza virus antigen and said yeast vehicle,
physically attaching an influenza virus antigen to a yeast vehicle, formulating said
transformed yeast vehicle for administration to an individual by injection, or formulating

9
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physical ly attaching an influenza virus antigen to a

yeast vehicle, fornulating said transfornmed yeast
woetwobmt or administration to an individual bRCT/US2007/061572

i njection, or formulatingsaid transforned yeast

vehicle for admnistration to an individual by

i ntranasal adm ni stration. Another enbodi nent of the

invention relates to a nmethod to protect an ani mal

agai nst influenza infection. The nmethod i ncl udes

adm nistering to an animal that has been infected wth

i.nfluenza or is at risk of being infected with

s3i¢h Pﬁ%#%%mdarﬁ?a%tf Vehioly afos i pdmitgsRtionpdel Mer tidividual by intranasal
a&RiNtaBbAg an i nfluenza antigen, wherein

adm ni stration of the vaccine to the animl reduces or

pr evénether pmbediment of st inyantien selateadata orashed) ippostect an animal

) | Aot i e ani mml

R e LR JR iR b Aol o B, e that s been

infecterbwithonBheniat oraky aniskgeinepeg irffeded mitnefuesmonrsye of the vaccines
ster]
ARALRPherBl (RS By A A o BRI A s BB o B vaceine 1o
thecmpmalsiedgeaanori prmm:n mdhentd gderticAnotdideaseho dymrarmtn edsulting from
1nttﬁgnian1\1/1§ectuog ]111 @]% a%tngg’l to a method to elicit an
gensp né response agai nst an influenza
ant | g’en anqsthar mbmdhateno of dfe invehtidteddtss whe chaked ke elicit an antigen-

| nf ed wth influen rising.admnistering to, .
SRR tt reponte BTG ot S ienrd, A ES oy oo ddmihistering to an
aﬁnﬁﬁt amﬁeﬁtrl:g @*ﬁﬁhﬂes&m@@f ﬁbfl Hegeif BoinPiikidg E:lf( anfatkgefkigen.

ot her _.enbodi nent of .the.invention rel ate
%ﬁ*ﬂm%ma bt (P VERF PR SRZES afopB r}ﬁ?tgi?‘i'l ¢ Pfcit an antigen-

speﬁfﬂc\/inﬁiﬁﬁﬁ§ retsbaﬁsel dpaitst bh SKIRhzD 86@5ENNG 4 PEAGLRM ¥ fividuals who
I nfl uenza, rising adm nistering to the popul ation

hie (BEER VinRRLR Wikl luepge, \epiapsieg pekiipisissmendd eihp population of
irARALS hiyPo Blle ARSI NANACARUIBRN c&l)lﬁpﬁﬂﬁg 48 B%enz& Qﬁlgen
vaccine is adm nistered to prime the inmune syst _
pri oAnpthep sashodimenti of the #venider n@lateﬁftpu@nlz%th%é@unvemunze against
iﬁfﬁknﬁané??ﬂﬁ{llaﬁgp%@ iRt quals tthgfsls %Vlffsrkt bPBeJo?Al éqﬁfetzt%d Qyith influenza,
I nmuni ze an I ndivid agal nst sea
CQIBpIUsing @dmlmemng gbrige p(oaylla‘aellmqﬁ iipdizidunty alyf of tite vaccines described
hé’l@ﬁlcd gs?n @@el\ﬁ d ﬁ'igen \Mﬂrﬂ)gé Qsptegtetl ea’Tca%<L31n{: is administered to prime
conpri eas € conprisrng east one
thepenmtmecsgsiam jLy mrrtabebstudgamﬂam thfgeemt mﬁlmnea madcie:.
anti tedvvl t he sease, or,_ condition; . .
and ?’%E anétrlrul%n L er Imﬁ%n’caoits g onge{}gé%l Irslgtets o’cot & énethog Qb immunize an
1ndmddmal dtgaulnsiast disemss tor Zomahﬂs, @hipetsirtgh Ga)sadlmmisﬁbt'm@tal st vaccine to an
111% a?l lej3 ﬂet hg £ onq vacci ne c n?r ses a ast ¢ least
Vet stePi Gengass "ex‘i"E WESPY 1 aFeflef SCo G rising at least one
hetatol gpins 1ﬁﬁa®lﬂuhmtangganthﬁ&einstlﬁoéﬂ’ﬂlgeﬁhﬁ as&lcidiédfvidNthe disease or
In one as t he le in the

c¢1}$é<$£ \%lgh zl?)rpélngplggfl Jéwgr?pgs{ggrggvaé:fzmp éé de @ﬁé{%]ua? at least 2 weeks after the

adiXiniAREbh W 34), aet R he $dtohdvEcchfddOSihpridel@ Rkt PIL1E 8Bmprising an
be tﬁ r a different antigen than the
extracelly F ?IF’%&’? OZONE @@Egen or an antigen that is both extracellular and intracellular.

In one aspect, the yeast vehicle in the first vaccine also comprises at least one extracellular

antigen. In this aspect, the antigen can be the same or a different antigen than the
intracellular antigen.

Another embodiment of the invention relates to a method to immunize an individual
against a disease or condition, comprising: (a) administering a first vaccine to an individual,
wherein the vaccine comprises a yeast vehicle comprising at least one heterologous
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Anot her enbodi nent of the invention relates to a
nmet hod to i mmuni ze an individual against a di sease or

wa@eoudiopizen, conprising: (a) adm nistering a fiPGI/US2007/061572

vacci ne to an individual, wherein the vaccine
conprises a yeast vehicle conprising at |east one
het er ol ogousi ntracel | ul ar antigen intracellular”™ and
at | east one heterol ogous extracel lul ar anti gen,
wherein the antigens are associated with the di sease
or condition; and (b) adm nistering a second vaccine
to the individual together with or subsequent to the

irachotlnilat aadgenn mfacéla)laﬂy\mtiehm ldable 0RE€ARAGONEEE BRirhdllular antigen,
eIec ed from | e that ex resses _or

o8 s st Sy Butieghes 85 GoRdiEAR @) administering a

smad viaBeifi¢ &P tHeAhddfid@d tapdth&enith be BubRGuSRB tRebIRUERration of (a),
vﬁr dlaease wher ei n the antigen_is extracellular with

SF@Z)I{dH@C?]é]&g% se %q,tecbgpw (1) & ysasd [vehicks thatgxpresses or provides at

1t J@Qﬂ"thélh&érolc(gdu)s aﬁtlg/é?@%lsed'@x p'"{éx? ofhn Qﬁﬁéenv‘i%rll the same pathogen
artl cl e cont ai ni ng at | east one t he heterol ogous

OthSP@en@ Wersinghe Antigeags eutracsHulan Wit egrent foribayeass oy deh intracellular
aRAERRARNuRY; (ﬁ% %%%%@t méfn'bia)ne%ryc%ﬁ%alﬁggﬁlg & cdn'f‘ammg at least one of the

adm xture WI | east one of t erol ogous
hglgtqlegays ae%efalsmedstleﬁem €8 ooan gntigan frgerthe s@m? phibogemar disease; (iii)

a%&sﬁ QEkiBIeQh agfr%gﬂl%ewnﬂ b¥jkadl ogglAf M@%&Jfgl()g?&soéﬂt%%n?ﬁsed in step (a) or

I"east one of anti gens use
ap ApligRanfromdhe sdmee pathresprethdgeme;divdi Belsgaccine) elmodmg at least one of

“%Ll*l“?é%f%@gﬁ slop QP& A7 af R A0h 1 Pl SARbE R Seeghi T  protein

wamifogesine cothipsismgent deashnnanf ﬂg&m’c@emieﬂenssﬁu]ﬁ(a) or an antigen from
i.nactiv

tl%a%ﬁtl}%ggﬁhc%ndolrl Iscglgeregé 8? Qﬁ a%’g%gnoﬁgm 11116 swew&ﬁ&gg{l 6’5 glefgase; and (vi) a
k:dhﬁl (g'enax:tmml&d pathcgb& pofdyisinkrat deast asperihe Hed@ologous antigens used in

[ | ul h
Sl!g (:;”tgc Oﬁf %:sp%nﬁ,tt hggﬁulaﬁ?%ltulgﬁﬁéan?}ne ant Ie?q??glieagntgge% as the extracellular
ahtigenacil dridl @Ipeamhegﬁﬂabélhﬁdrfa‘n@igemﬁs &iﬂﬁ[’edt hBan the extracellular antigen.
extracellular ant i @ In one aspect, the
P

Ip Dnp 5Bty e IJFRCPIWAT RBUBER Snep geticehdhat s exprsed deternally by a

phibbgéM alnl dhe RYpet, ABE BRGARIIulP2RNR NS BE Ghti getnriﬁat is structurally conserved
extracel lular_antigen is an antigen that

agopg Pethegensy ol BssempelyPamdn 1p 26PRSGhe eesﬂavql@lagam@gen is an antigen

the¥ Reexprdbs@DEn BRPREEace bPE patbEAE e MY @&t ﬂﬁe&tﬂa&lﬁﬁr antigen is an
antigen that is expressed on'the surf ag

a}é‘é\gfﬁ’o@é‘hls spiycigprdlyagtable ampes pxthpaws| Qflj:haﬁalaﬁttj'}g:e nln gne aspect, the
%é}m mepaﬂ l?@écuoas geﬁlygw al l'y variabl e anong

hogens sa In one aspect, the antigen
| s f rAoeihen ﬁmb@bmpnmgfﬁh@ hogpation Aibitidseto enkiodforgh¢ poéparation of a

f5 1Y ei%} Eﬁ&tl{ng laact ﬁ—sm&?at%d lfﬁﬁnuﬁlg {ICS:PEﬁSJJ 23R %gc%‘tall ngml(l)lge response, or

or mul at r on at'e
arm@mn@em theteofivn ain 111alnmdnml,r ﬂfepkm S:empﬂsln@ a:qmlmalmlat dfopeast vehicles,

|
\’&ll%ﬁe{lrg?&th 3k &0 9/%%2 cles cepgaé)rls%aérlgesﬁ n‘g% i agglhﬁﬁ%hei}%rggqgous antigen
ovetlnlleelsegne (Hxnﬁceﬂhﬂalahcth@aﬁoug ngtiped, ra&ﬁeiﬂstthétions for use of the yeast
h@ E glo ous nt| ‘ﬂ | east one extracel |l ul ar
VREFIEP & BRS¢ ﬁtf?*%é a’ﬂ% 1} oS FEEh B5y SRS Validlepxprers the antigens.
Ly eas spéed) tied % als0 iREIRRS & 1ELE ohe e&&lllahél%mﬂdalt%eseleaed from: (a) a
as ect t he yeast vehicles express the antugens

Y gg&é e °1tcl?él Wil particls ¢qpéainins at laast euesefl ﬁénetelologous antigens or
aA A EdroRGh tROFRAS bhth8BerS&! 8588 (bY 2Fkasdt F2hiRle in admixture with at least

one of the heterologous antigens or an antigen from the same pathogen or disease; (c) a
DNA vaccine encoding at least one of the antigens or an antigen from the same pathogen or
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yeast nenbrane or cell wall particle containing at

| east one of the heterol ogous antigens or an antigen
wo e@miopiTe2 same pat hogen or disease; (b) a yeaspCwekioot/as1572

in adm xture with at |east one of the heterol ogous

antigens or an antigen fromthe sane pathogen or

di sease; (c) a DNA vaccine encoding at | east one of

the antigens or an antigen fromthe sanme pat hogen

ordi sease; (d) a protein subunit vacci ne conprising at

| east one of the antigens or an antigen fromthe sane
pat en or disease or an antigen fromthe sane
IB%ﬂSﬁaoééﬁ Rspted Sibasl; vageite spmpuying akildaseonepf the antigens or an antigen
frbl%":iﬁé 'séﬂﬁtt: ggtheéérp&grﬁgee&@%p% ﬁh{]%a 41%3@ an%lgatﬂggen ot disease; and/or

het er ol ogous ant i gens
(e) atlildasiedn inhctivatedtnagimgen sompl mmglag msft dreet Of the bxipradeged antigens. In
Olllee;gtl acal’le){?tgér{cegh‘{%?td&ggﬁ SlS gﬁ ag r}gen 1‘2’19 eCt Plesged internally by a pathogen.
Ilsollmaﬂpﬂcmlﬂtejeﬂmsﬁmlae dntigannig emaaﬂ'axggm m]sataﬁ strhétu&allyeconserved among

BB K9 B 5 RE 0G5, L B BERECRE bUHRSHERE G B B entpon s

c}gmﬁbdscxgelm thel sur ﬁm&oﬂspﬁhb gerl 118 of¥ ket ltheié-AfacallilhO@iliges is an antigen

thaps g tﬁ that 1|s struct.ur al I%/ ari abl e anong
REgER@lyrvarinbleamue; PR fe S BUBEHSt i on of the

F| gures of thegl.n nt|o h

o V! rratlc dravvl ng

1

illustrating a

Cor’rpEIgerit Ss aS&hEm@ﬂ‘ic tdiiﬁwmgf ﬂlubﬁ@i’ﬂgy af Ciﬁﬂ@éﬂz&dwﬂfbt bt R&veral of its
ital inpge of a Western

are c di
C%?%?neg{? \ﬁ"mf (Etjﬁge e é‘@g syrved ﬁ‘i‘t&%‘? 8% Btclsdnf | uenza
i, 9 Sl B S il rsion o
mélggw matllmr@thln hivhi ded Tederrat torts AGP wi MP 13 iy gest.

vehi xpressing the influenza matrix protein (M)
intr ’@61 f@%’#l@ ehowithe geslie RE f1 C Tk gewayrincvhigh gmmgjmyzation of mice

walth bédst WemiZR éﬂrﬁé’s% p@ei ihhGerdAl Hatr3Bhroflh vaﬂ)ﬁ'lﬁtla_celllulaﬂy elicited

cell (CTL kllllgg i nfluenza-i nfec edtarEg
bath M1 ép% g (Higg Pl anfninfecwsp viwaspeeifin Blot3Eofogiosicek cell (CTL)

kﬁlh@rﬁfp ﬁ’ﬁéel&@—lulli%cﬂeﬂftﬁ'%&te&ll th influenza A/ PR 8/34,
l'ustrating that P8I5 cells can be infected wth
| nf | Bigh#ds widigisal dmdgeio€d Westbiar 1616t ofBlkhiss iidnd Pe1Ldls infected with

& LIV T RUTRE TR AT T ———

used yeaspet\vehs & e €I &88yNg the influenza matrix
protein (M or MP) intracellularly elicited M
- spebigf i & showe| ithe efspdh‘»s@ﬁ a FlglymBplstgtes prbliferatioul tssay in which

. . I
mffgr}%laﬁ%%&%’ Wﬁ?c%y\kefh B e}%aé eﬁz%tlé 8)?\@?5’3%@% h&lgﬁge)a&%'a Jual 1ﬁ d:uotem M1 or
Mthent'rmélllluieﬂz allmder spemﬁeﬂfne@ll\tkspdnsésr acellularly

eI|C|ted |nfluenza specific T cell responses. Fig. 7
i s ot gt t7oaE ithfagesis @fV%sifehfmﬁmvte( toopljferptign assay in which

111§‘|§ﬁ‘1ﬂﬂ§£ldncoﬂﬁﬁd’¥ Ranof é‘ast %hl@fé e gﬁcﬁfﬁ(lﬁﬂ%&g)matux protein (M1)

lustrati ng 1 nt race [ ul ar exp uenza

1nﬁéq;ﬁyglbqrm qligitad {riayenza-specific T cell responses.

Fig. 7 is a digitized image of a Western blot (top) and schematic drawing of a fusion

construct (bottom), illustrating intracellular expression of influenza hemagglutinin (HA)
fused to Aga2 (Aga2-HA) in yeast.

Fig. 8 shows the results of CTL assays in which immunization of mice by two

different routes of administration with a yeast vehicle expressing the influenza
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fused to Aga2 (Aga2-HA) in yeast. Fig. 8 shows the

results of CTL assays in which inmunization of m ce by
wo w79 E7Der ent routes of adm nistration with aPgEES1007/061572

vehi cl e expressing the influenzahemaggl utinin (HA)

fused to Aga2 (Aga2-HA) intracellularly elicited

i nfl uenza virusspecific CTL responses. Fig. 9 shows

the results of T |ynphocyte proliferation assays in

whi ch i mmuni zation mce by two different routes of

adm nistration with a yeast vehicle expressing the

i nfl uenza hemagluttinin (HA) fused to Aga2 (Aga2-HA)
hémﬁg@m:tﬁhh L(]I—hﬂ Yusetli i Bed? | (HdaD AR intracelspggi licited influenza virus-

roI iferation responses. Fig. 10A depicts a
P%%Qgﬁ l%sé’ 8¥%Fucti on schene that allows for
expr e3SoQRo &9 thd 1%§1ﬁ¥s' &3t %@{blﬁgy@gxoﬁf@fagﬁ g?s%/% gme@hf%il immunization

interest on the surface ast ve
mpeente jwo crﬁﬁeldmmmtepaﬁ@dmmm@ma V@ﬂE&:WaSt:Vafmllmgmssmg the influenza

h%iﬁé@uﬁl% ﬁlg}ﬁ% gf)?%c? Otgsf\[gX? (%g}a}i Z—I@p?ﬁg@‘a%t ?ﬁ%ﬂ' Clhc(l)ted gluenza virus-

neer race
spgificat &ymphwiclytegmeifefdtRR/18¢Ras¢dA (H ) as an Aga2 HA

fusign protein. Adigitized mgge of a Western blot is

showf'& HAA ArRiFE A Egnmﬁénes@ms@ fognschpmaghat aijews for expression and

1RE®EAR0N - of 418 takEB ARRERIST 1?&%%@'(9{ Mlecémﬁltcéqﬁftﬁe Vﬁ%ﬁcevehlcle (upper

anti gens have been engi neered to be displayed on o
P3nshst The iqvaRepantls) shop g gpesifie Tarmegrmmatsp daiominuas BEB80AY which is a

y&%BRhRSe Qzﬁlgﬂl‘%@f eﬁafdl QU B2 YBRE 1P rd%%ﬁilyn ng By b yae gul"l’acbe) influenza

spacer arms. Fig depi cts the Expr essi ng
A Sfiﬁ‘sﬂérﬂﬁr)@ﬁéiln%aéﬂéﬂ@@ﬁon @rotaink 4y dl@@&f’a@l%@f a Western blot is

sﬁd%@&ﬂﬁmﬁf‘c%fe‘é%h &Iﬂl F!pg @[ﬁ{ggjl& g{)(the surface of

t he yeast V|at e ce pro cwp2), and

Showgid)i 19BO@AEE eﬁémyﬁaio‘ torffubROQh4TA ahfigé¥DERB BrkS @ngineered to be
known. as ression fromflow cytonetric

disRapys o8 & verttariote) is, §lepisnivat seharptichidugieaing examples of how
VM@.{SG}CQSt@r&eElS () bé ulas@hacky! Bhs, Figs. 12A-12G shows

hi st ograns where vari ous approaches (described above
and Fig. ddtdepicedthe T ai—'mggenld%@)eshmg ehebﬁemnlpl oleirzeterted to in Fig. 10B as

VlKng 1étt2%x§rgsfsésg%er}§ueﬁ%ar 8101{ LD glg rtltl brggcref %%‘fahgn a%& &11a2tAhe cell wall

pleitgis 2 (1:%2)], 2@dishbws hisedgearex pf esst enfatmys HA QTMﬁfbgeElagso known as GI-
and TK75- ex SSi n Tar npgens.

sqEE) s Ty Bal gt E&flsf%frl e dsmoimmared o the yeas

vehigls alchREEGAN001 3F YsfEwy. expr essi on of HA VK8 by a

yeast, when the yeast is glycosylated (Fig. 12E) and
degl ?@Ss%ét@ﬁ@ s hiskgram§ivdierd 2@iehoapprenches sdiscuibed above and

11@3%?’;'\%81'? aS% aﬁ)@g{gﬁg’?fg%ﬁ gtlﬂ%dt Jgelo!ia?'%ggn #ﬁé@%%lﬁ é:gotem on the surface.
Fige A@Aashovs thé yeantsonuclt §EXY fcar)fpgeslgﬂaoandoizc. Figs. 12B-12C illustrate
e%ggs?o%ew lt‘llxearVI&F.tIQg. 12B) and TK75-15 (Fig. 12C) expressing Tarmogens. Fig.
12D shows the yeast control (YEX) for Figs. 12E-12G. Figs. 12E and 12F show expression
of HA VK8 by a yeast, when the yeast is glycosylated (Fig. 12E) and deglycosylated (Fig.
12F). Fig. 12G shows expression of HA on plasma membrane of the Lu002-expressing
spheroplast preparations.

Figs. 13A and 13B are schematics of constructs for expression of extracellular (Fig.
13B) and intracellular (Fig. 13A) influenza hemagglutinin (HA), which may be combined
with the intracellular expression of conserved influenza antigens M1, NP and M2 (Fig.
13A).
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13B) and intracellular (Fig. 13A) influenza
hemaggl utinin (HA), which may be conbined with the

wo paoragwbt ul ar expressi on of conserved i nfl ueneer/us2007/061572

antigens M, NP and M (Fig. 13A).Figs. 14A and 14B
show T cell primng (Fig. 14B) and anti body production
(Fig. 14A) for three reginens used (Fig. 14A). Regi nen
A uses only PBS (control). Reginmen B uses PBS on days
0O and 28 for primng and sol ubl e oval bum n protein
(ova) was used to boost on day 56. Regi nmen C used the
yeast , vehicl e expressi ng oval bumn (OVAX) for primng

and SHSubfe Bdal Hhshew ok selbiprimiag @@ea@ apd @stibody; goductlon (Fig.
14ABfS RS rbdithens sidd @1@‘:14@;)1_ ?ert@ﬁtﬁs\é@%hl?rl’ﬁ gc%\ﬁtr]pg Regimen B

usl § various anmpunts of sol ubl"e oval bum n”prot
upgsel B H o dayy O ansh 2nforaptimingoindsadéile o valhnmes pedeifir (oma) was used to
b [ y4 s e

Th ol 851156 2 Sbehofi2C el o bt Vtolt 3pIERe WRERLIIE YOvAX) for
pminnasl soluble eHullemiermtes wian gsdd v lmgt dtigt EiBhshonesthe results of a T

r t | b [es

cHP Lo loskpoulil velitys BnBLiToe B bUSNgie BRATR Tor the in virro
réstifratatioonofivl't ¢ellisi hﬁevasaﬂbflminam\i(der ilsmenized itygeavht &t n@ three regimens
db&PRLy ?Mveor H V-Gag protein (virus). The saline and

cont Fol curves are under the d-2010 and YVEC |i nes

. eF 1% hg Glovwi0d @ngtsYME&ﬂeﬁlﬁfe%t@Gvﬁel%u@? bbIPAs %rﬂ?@gen expressing

the saline and control |ines) Figs A and I6B ar
¥ {ammproteinpy wos FrgeddRoits abjlithte Pl@aeuanemﬁh@@y fegponse, compared to the

hﬁx‘ﬁﬁml né%gnﬁ Sﬁéekvéﬂcfdll\ﬁ%ﬁé)ﬁlf@ﬁgn%gﬂ 3‘1@ \%%%1'11¥ egxrﬁ{ %&@odmg nothing

hel per responses to peptides derive
(oY e HIY- @ﬁgdlhofam (bvdy Thesppding @sdapptreloughts 4rSugdal the G1-2010

atd hW8vISH qgﬁs (f]e FJch% Gf‘gﬁ‘l@ggd ?‘\Qﬁé' hlges eﬁessg\g%niaosegl (g} the saline and

16B). of "a

C?Jﬁtﬂmlﬁgs)cel I surf ace expr eSSI on of I nfl uenza HA1l

domain f d to Aga2 (Aga2-HA Det ai | ed Descri ption

of ¢ RSt Foaap deBHe S?IW.%WJ@% gheiing thestegnisgmerss for combining

m&w&&&ﬂﬁq@ﬂ ndlBUBRHST foh 1ldd- it 8411 *e)épcﬁ{sbg td b&iflides derived from
Var| ous ty es 0 nmune responses, I nc ng

theetticp dp a*ﬂ@sh ioihedy Fesaprses age soughbrSignkhininshown in Fig. 16A and

s[ggagppgsgéwnqmbléq@@ nations thereof. The invention is
useful for eliciting protective and/or therapeutic

i m’rulﬁg rlé‘fs:pmd@&‘,txngammge o a\lmli@te\!@fblcﬂts]/loﬁlingaaégl g@fftre expression of
nc ponses can be

%%Ff"?ﬁugégg:}og“ g‘%@?i&ﬁgﬁg ?‘@‘/g% 13 (or ensure the

elicitation of) a gell érBdlaIed [ e response, a

hunor al i nmune res@éﬁé@—%ﬂé&#ﬂ@é” Ve ated and

hunoTat inventies gél&ﬁ@l@ﬁﬁ&&ted ® @eeositRRs ahd enctBBI6r efficiently eliciting
responses ’r:l icited vacci nes and vacci ne strategies

O DT P HEIIHS GSFPOBE o B AeH-Bnqo 590 amame Tesponses, humora
igifrh€ a6dpduBes, and combinations thereof. The invention is useful for eliciting

protective and/or therapeutic immune responses against a wide variety of antigens
(including pathogens), and the responses can be optimized to preferentially elicit (or ensure
the elicitation of) a cell-mediated immune response, a humoral immune response, or both a
cell-mediated and humoral immune response. In addition, the immune responses elicited by
vaccines and vaccine strategies of the invention can be optimized to provide an efficacious
response against: pathogens that frequently mutate and/or infect an individual with multiple
species or strains at the same time, pathogens that infect or exist in individuals in different

life cycle stages, and pathogens that evade the immune system by various actions, including
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response agai nst: pathogens that frequently nutate

and/or infect an individual with nultiple species or
wa@eoodiopesont the sane tinme, pathogens that infertT/082007/061572

exist inindividuals in different life cycle stages,

and pat hogens that evade the inmmune system by vari ous

actions, includingby infection of target cells. The

i mmune responses elicited by the present invention are

particularly efficacious in scenarios where hunora

i mmune responses nmay be at | east somewhat effective in

limting the pathogen's ability to cause di sease, but

byl\/hﬁ‘é(ﬂldhhﬁ argay rellsy She myﬂﬂﬁﬁt ﬂ&@;bcﬁﬁSs El@d:l‘c@ b i1 piéedit invention are
alternate forns FWBE‘aixrl n (mutants or

Pﬁl’ﬁl?‘ﬂmi Sl SRR I Fiéc RSP be at least

sohibiﬁhaﬁ elffectVe Gl QirRiRinBOG8 NpatMdlechls BBt he rbaﬁh’@@@se@é’e, but where the
. msdirect the immune response. The_inmune respo

ImgpRg ﬁ@@%wqylge}?ﬁsésfa%mo R O et eaétee@at@ffmt% of the pathogen
(nhvﬁé(rﬁ@bi QR @ﬁﬂe ?Alﬁﬁ) Qﬁd/@mﬂféﬂtﬁ)%dort&c%é?foﬁcdf epﬁostt %@I@By‘:’!ﬁ‘e pathogen,
i ndi vi dual di sease or conditi‘on, dependi ng
whigh mayﬁéelbﬁvadmm n@sqile@é dhesiaune regRansel Bhe fpsmIne response elicited by
vﬁgfglgn bxff(}] %ccﬁﬂ%r si’%%te,l%?n%stu dnfgﬁé ?{avtegg&g ?ﬁ?%l% b ?ﬁhﬁicﬂnto Hﬁgﬁéct or treat an
indipvdigyat thtbaadlgqaﬂ@ ot sponilijion, depandingoge rﬁh«attym gf wemune rresponse that
he v a t
B Bl 8 RSELAER 0B, D5, L0 Bl o e
imrewpEoste s wftthe pafiew \aldlwempscttrtata giysn aangerabs pathogen at a given time
pogétf g?lrﬁé ?S\}acplﬂl 9 In& (g)\faccm sg 1eaEc]ee 3 g%lé% éPYCﬁlél)Oll Cﬁ;‘]l stimulate an
efﬁnacemus wmnpmevraz‘.psndaotvdnthc anmkos i etdrmmstlandnsneaﬁab ddsof are effective at
el i.cl.ting inmmune res ses to var f .anti
st By b Sose BRERERe e R M RErplinfieh (iwegne)
and/ 9fe figfentRAC bﬁﬁ'fﬁdé@nb@tﬂr POnfSsitiods g A %% fo% hﬁﬁltmg immune
i nvention provides conpositions that can e Iclt
rePRARSERIC B ivALIGE P@@p@gﬁg’é theidarg useful -foe gircteditvei emibgrpeutic immunity
arfd?(ﬁpﬁp S&ﬁcmﬁ%ﬂﬁm ggjést '191 d’ﬂ z?s?)gc?tc bR i Réﬁ‘t‘f&g ﬁfbwd .compositions that
onposi tions an aCCI e strategies t eren Inf
0@] ¢liiitt baily adnurpcpnahmgluae hepponss and‘rmgné-nnghgmh s|mune 1esponse and in
addnt?%lég ta%]%ﬁ&irj?lm vﬁ?ze C?%%ng)%rs]ltig)ﬂ% ?gc?ngf?cz :%t];al.teg%x%sn%m d}leﬁéwn’ually eliciting
o1 prﬁmm humorat u‘nmpneiespem_eg alcludired pdmingfprain gotigen-pgecilic antibody
plg?l%mtfogxggec%e eol( 191%3} 8}5'] B)g)%% gét?é%%pr el?l%?%s € rAor )prgfglengally eliciting or
pléﬂnlngl 4 kcelyymediated (cvHahi) infatnarespomse) encheling o tndd TD@H responses.

ush d ar.. directed toward articular type of jmmun
BY adgisiobioly, Flicines | ibmeast BAt HbHRIHES SewPhcansohEuRped or directed
tosvedd bafaliieul the of IMiiNGe S86pbRAYE, BEhAGlY Bl @RShow A&Lhtigen is made
v cci nes _of, the invention. The conpositions and

i Palieolnaine sEgFas siie U reastiipsed) yaceass diictet igvention.  The
ccﬂflﬁbéﬁtﬁﬁlst Bed ORhmithiza¥dP Nu@fegidle aifemﬂéﬁﬁnﬂﬁgp Qﬂ:%%n@@ to provide the
descri bed above. The |nvent|on al so_provi or
ORtBpREAEE PHIS IHHERICHRSC AR idetrribad abpvmnd e @rventwn also provides for
cERPRIESR Hnd! ABHOETHIHAL 8L bhtarRE of rco?rﬁﬁ&ﬁélﬁfﬂ{le it munogenmlty of or
| nruni zat i on using non-yeast - based vacci nes, such as
SORpES A daimyaizatip peing aeniyeasthepsd vacnmeprsetsle A% DINAV wancings.

is directed to inprovenents aon the, platfot
M ore par 1cu1a1lyane present 1nventpon is du%cted to 1mp1ovements on the platform

technology related to yeast-based immunotherapeutic products as described in U.S. Patent
Nos. 5,830,463 and 7,083,787, and in U.S. Patent Publication Nos. 2004-0156858 A1l and
2006-0110755 Al, and provides novel yeast-based vaccines for use in eliciting protective

and/or therapeutic immune responses against a wide variety of antigens (including
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technol ogy rel ated to yeast-based i mmunot her apeutic
products as described in U S. Patent Nos. 5,830, 463
warah7/09088, 787, and in U. S. Patent Publi cati onP®DES2007/061572
2004- 0156858 Al and 2006-0110755 Al, and provides
novel yeast-based vaccines for use in eliciting
protective and/ or therapeutic inmmune responses agai nst
a wde variety of antigens (includingpathogens). In
one aspect, the present invention takes advantage of
the ability to selectively design yeast-based vaccine
conpositions to express or provide antigens
pathogeass| ITU(I)IET aspectetht pacsehd mivaftidyl téli:esadvalytegébf thebARL to selectively
bot h, and..to e ect fferent antigens
SHRT F3aed kel YomBPlabd: 7 plvet S aprifs e miacelulary,
elaxetqeﬂulailb'ut ar yeaspsedadeoiiprasiah), @, botl) adwld6rseleldt different antigens and

| at e sponse_t 'S
o RRBHR . fpeb B BlrocsTliie apOBE BRIReeu R repgaipajocation, in order
tcaneniplufte tie 1798 Ioﬁlllﬂrlﬁhﬁtmtlb@oﬁ&! triat 35 }Q’%féraﬂla!llmﬂﬁceddagainst specified

re nos}t tively inmmunize an indivi
a "b%?? %3 &15 %la? ?9 E’GP‘QP E%Fgaéﬂl% of fhit nyenee regpense(s) o most effectively
ik ateindida ey eiphingf atye@duld MitPeASHE AfigeRd)dink Bnmost effectively
associ ated with an antigen or_antigen. For exanple,

PEeMTsat frerease s eRRFite a1sAviatet h & owlEsse ah@m n,
conmpesg} é}%a?ﬁe]ﬁ%a qg%ng%{ﬁ%ggﬁne%g,leusg |5 glls ?riv%%gtglg ﬁgg@ﬁ o(i/ erein, composmons

Cross- pro uni-ver
angt paetldds laon distlastd thgt prowite 4 yroseprbtédtivef ‘l‘\ﬁﬁﬁréryal” vaccine approach to

.ed.i mmu ai nst an..antj.gen,or
N R
oaai\x@ehag é‘ hxf elt:imemf eftthe tilvadntioh tidkes @@paahed 6f MRIBOAABASWIth respect to

ens |ghly conserved

exa rtain, ant]
Do S Sremlife B i S S Bl PigB o fonS PR RN ifferent strains or
sp&:dms tolf@ﬁthogemsl andaRiohscdt@dh Bells abRinkhwAlkhl AMMBBune response could be

%%?nse could Be tar eted é% tunor cells, my

»Eifar '%“Tﬁ’crxrcf’ turara E‘b ﬁI%?éF v lcaﬁ‘f P@’é?r‘?s"edﬁlélgens Such antigens are

fraden@® N pafsted fn@éﬂiﬁ(}l by ﬂ?é(ﬁitﬁ 0oy &tlle(z '}al hy agﬁ( &HQ;HS layed on the
t hogen or cell (i,e., the antigens aye % g

‘Egﬁcf’ af%ea opth WERAOR cﬁj@ nAte rmess| llkﬁﬁY éO rhsr ‘éeaﬂfk elagied wrpputated to evade

inhifasl b¥ie¥ddd 850 Qbadhl AL 0 aﬁﬁ@gﬁ thAHE angﬁ{a? ¢ lth%  pathogen or cell

and cl earance, whereas antigens-t are in
areHaoRSakiFdy dn her capstved fonmstein] okettayn, t peties ¢®rspm&seabr cell to cell).

Suél‘PéBn%&rv@H '&nﬁgen%t(@s;h i %?Pllegssedt %tve\:ﬁrpa(:f]% b%fc‘a E}P%erg ésach as a virus, can

. nserve ens
alﬁchbe rgﬁmrlauy sferredsa h@g@wpalsmtﬂge:as maovide ushasxsa‘hr alysmstkbased vaccine

tl F n§ r ?(#és 151%&%&’ %ﬁl% avlé Yo Ierflcﬁr '919 | fg?ttiwll cglsl'-mé)d;e%eé Imnune response

yeast-based vaccl
(%H@l@@ WOISE’(hSI amagan(:hnelbhms dgalre‘: a eell then issinfe@edd Wih or occupied by the

[ £5D0y ai ns
AT kIR ol BRI Bhi ot of sty expressed
mopro&niedpn‘eabeﬂi;alatllyd)ypﬂhbmgﬁr@ehldl@ éthihs inedREch. Hcﬁ\ﬁevell expression of

Con er e ens o r ant enS are t ca
oGBS Sesio o adh e Poiriralils! symertoncapeervid or intermal

am@’ens:ba&Sal@cf of h]lﬂalhitw%[}l lb@éb{pﬁﬁwﬁﬁfmovﬁléﬁre&ﬁﬁbémﬂﬁfy (on the surface of
ens is not limted t

th f
P EPELSY ﬁ%?yg?sta;%BwLe%mw iueiiioer s oSt helowa

anti al nat i express
pr ov?lgﬁg ?‘r %59 11a?ll %}3%%1011 gmi%ﬁllf 8 Y5754 YF@“@% £Epqrding to the
pibsent hevqmmat (evgshby lezpresfion,hby iimyselln@n, loalngli GC LSS ©ther method of

| oW, . . . - .
prg%dlng an antigen that is contained within the intracellular milieu of the yeast) is

generally useful for preferentially eliciting a cell-mediated immune response against any

antigen, or more particularly, provides antigen in a context in which a cell-mediated
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Intracel lul ar expression or |ocation of antigen by a

yeast vehicle according to the present invention
W@ 200g/0927by expression, by intracellul ar | oadi nBCT/0820871§61572

ot her nmethod of providing an antigen that is contained

within the intracellular mlieu of the yeast) is

generally useful for preferentially eliciting a

cel |l -nedi ated i mmune response agai nst any antigen, or

nore particularly, provides antigen in a context in

whi ch a cel |l - nedi at edi mmune response is readily

elicited, although humpral inmmune responses will also
InBURT TRRPANes 1 ﬁ@ﬁ%@&delwe@,ha@l@ﬂbrhmnwal plalmuncwleapdryes fwill also be

84 @t i r
Pltﬂge% Q)gvlg?’l@gd tg' P%§t etogc)g(l? g%‘téﬁ?é:r ff ﬁllglgn%ggﬁ} iR 1)8 nal‘gue}'ally occurring
fopm ig ror has é@fm ovailabiedodbe extmcelluﬂnu ml]zat (ien)hy p110r 1nfect1on disease, or
RLoyissien o

SRR o P RERUEE M Batln B R, B BRiRY Slveloe vaicte is
parhwlaréy Waﬁmfmapunnsg \Mtnhmahvamﬁn@ens viilnae aptiget, Him@ providing a

St%ﬁ%ﬁeﬁr}ge&ﬂefi 1ﬁg?1gdn%trg%oinf“gm Hﬁgﬁ%&ﬂﬁﬂ Zl%g)gllrr]xg (ﬁyz Lgegbl will enhance
the hﬂbllttEIOIf bwﬂdtlmt&di-madiaﬂ&d rmd athﬁ)li'in:‘arﬂlﬁ dfiBe iHUAE response to respond

’cor El?lﬁgne%g?ltm afsev‘f’/{%]gltg%t&xﬁu%gt & ntg.r ! eO%TzliléNL gﬁglu%lhz%tmns infection, or

disedse)c t Intracelbiflarcdxpeasioh. or lphé¥isies ldf bhAgeRXP LESEI £ tRY elicitation of an
rovi si on of antlgens is useful for the elicitation of

ERURSIETRY PR SISBHSE YRR POl &A%, comreY el aigiereal antigens
deoriber attdeOind tht @hidle 8NéitaRRABaIRSAY dkedbaPisy. and

the variable or external antigens described below. In

anot hb‘inoé]ﬁﬁ?mwnnemcmlttqm asd alt(lihoﬁstah@ﬂEVa:feé that are designed to-
1112%%\(;'5 %g’gl '%Bl-.m?sf Sr da%%’l gp %Q 1anq 68 C(fl? %:: gmi%?ﬂﬂf[rfgsrfoé@%o r@é example, this

en V rlan
amacé)danpilmzei mhsstaqtgamxmamﬂme peoifiz eatigerROhbt AGRIBRSssociated with a

ant i gens t e associ ted wth a
pBE i AR e PUGRF af I offe¥ g G PaiBoPe Pl echemgaler antigen
vapfang qsal; kiogenfor @kalﬁp]&aﬁi edtiveAtioRN kiGN iMar vaaBines &%t uSually include
in conveatlonal killed virus

""%Fa?c%‘a‘??é%‘{ i"Hg]? %%FEWSF%‘P% weg Nrakbowupe beesd o sutface antigens. In

othéil flofds, BRI Bped diNthe! MVERiN faktbs P ARAREHe OF the fact that many
surface (Fggens I'n other words, this aspect of the

PaihREER? 28 R EEPIeST f’ﬁ"é%“oé?é\ﬁﬁrﬁra@élsoﬁ“’a’flﬁéefa@tigeltShamamculmly on the

SUTRBY oP lidHOSRRS A8 dr 681 (%uﬁa‘d?:r%%el‘(saédnai]éd)EcSr)e?efl] be referred to herein
proteins (‘variable antigens), particularly the

assffi‘rt?l"ﬁélea%?ge@@cﬁiafp%ﬁ%‘éfgé&?é tgrorestt Iasye@@th‘asgtb Eaczmtq tylehgrowdes a very
difeRRdPnSAuHS e Aok ¥vBE o e

e VD o B b0 PR, Do 35 n or pathogen.
Inpedspectiidbe prveriierosueh grtigensareetypisdlly nﬁpnmssedteu{tmcelbﬂal 1y (on the
Sllgfég@o%’eﬁl%a}%ﬁ&?negiJg{&%&'&?@'ﬁ#&pﬁoﬁg %B(El%%?lélﬂ of %Qﬁl B1€ Or Skternal antigens
is pat ligwied tarcatragabiutalexyressipn o8 sm@a@idulaa@eddmbmbr ynfigeds on the yeast

\ s of th nven

e SEh AR eah M 8 el 6 Site S ot PHE M innceltutaty by
the yeast wehitles of thedneditiohpas disqusesidetow.or ext racel | ul ar

provision of antigens on the yeast vehicle; such

ant i Gefpcelghar Orsyirfice gpeespiani v pyoiEoR xqf ewtiged by a yeast vehicle
acBé AR Lk %és@ﬁ?iﬂVHJﬂ%fl ¥ ?yb}'; Q&ﬁé&%ﬂ P MsGle8 T QlirdBg expression or

|nvent|on di scussed
translocation of the a11t1gen to the outel su1face of the yeast vehicle, by attaching an antigen

to the outer surface or by secreting the antigen from the yeast) preferentially elicits a
humoral immune response against the antigen, or more particularly, enhances the elicitation

of a humoral immune response as compared to when the antigen is expressed intracellularly
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Extracel lul ar or surface expression or provision of
antigen by a yeast vehicle according to the present

WO pwefpizon (e.g., by expression that results i PCHUs0AD@61572

expression or translocation of the antigen to the

outer surface of the yeast vehicle, by attaching an
antigen to the outer surface or by secreting the

antigen fromthe yeast) preferentially elicits a

hunoral i nmune response agai nst the antigen, or nore
particul arly, enhances the elicitation of a hunoral

I Mmune response as conpared to when the antigen is

bﬁ)(thé gesg dvdhidle, a@lﬂidulgh&lﬁdll)ﬁhb!dlhi&& easie Y&PBbAdee will also be primed or

x&u ‘?fggg IﬂPg ?’]HI!&;% Y g@si%gq,: ogl]guaaager%g%eﬁ OP:}U(.; e'agselclcgalaqgg (t)ha? eln contrast to a

cadheanbiag Ekﬂ@éd UGNV cURCHEARHeE abB&, fol BxaBple! Fhicht ﬁuﬁauly elicits a
con ention killed virus vaccine nentloned above

e, od TBYRORES ABY/OYIthe Vrys. bR saesas iof .tbrgplesem invention can

eﬁ(fﬁ boAdY cSIRRARANRSRI AQPA 'ﬂﬁfnoiren ‘?rrﬁ’lhfdé%esﬁoﬂ@e X?ﬁﬂﬁét rﬁ‘?(‘es@fsurface antigens.
t he present |nvent|0n can elicit both - medi at ed

Eéﬂaceéluiﬂa rRPEFSSIoRnein BrovEsiqrd 08 entigeiisniy th% ggestsighiche és useful for the
cROHAHB8 BF an Bt dfese L iHndE agﬁiﬂ{t‘%ﬁé 'aﬁﬁg&#sbﬁ{ ?)éi'rr'f’% ﬁl'e% Rhiserved or internal

antigens by the yeast ve e is usef
apligea taae| féiﬁ wrriahle phmtisemat eshiemsedesgibersrbeey However, extracellular

ésgcﬁ{e] r| a% 'ori}gché I'éﬁh ?1‘? WEGe Vle {8 {ha%m‘g%lggg NReful for the

or exte antrgens eSCI‘I
eh@ﬁ%ﬁ@e rof aeﬂxmn@ fegpense @gmnetsmtman@thap rtlmmmnune eﬁstetrh a@s expected to

?%bﬁh%ﬁ ninofh Cp)?a%/c%ﬁﬁltal Vrﬁﬁ eﬁl gu&hs ab aJoMbq a%'ilggns;‘l SC%EI surface-expressed

. Ion of an 1mune
aa‘fﬂgeing,emwdﬂlf@entsbﬁacmesssq animgms,ssmoepéﬁwtemjnﬁant of a humoral immune

t n the extrac el. | mlieu, such as sol uble
re%ﬁ%%e% gms{ Cflanu 3¢d eS‘)?pEeSsed anti gens, or pathogen

surf a¢ Qm_%xzié'b@@ts Rk %H&tsle&e Bentidd) 6Ro ARHIARTRIY t06 VAccine approaches
hunpral inmmune response agai nst such antigens is

derssibpdpbeve (pﬁra@ﬁléulasw:@xu applbulprexpesssioney draviten af the antigen by the
y@&mbﬁgﬁz & %1 SW8e é@%ﬁﬂ? néR Wa?ﬁﬁgse fhaf! %ﬁ%&ﬁ\té%d eﬁ&?‘ﬁgth cell-mediated

(|ntrace l'ulFar and extracel | ul ar expression
ap byineiad imofunitye whath crmbdh e g@dyteaabvrde Hioth el)os$—pl otective immunity

gc'i ﬂﬁdr e?ef&)ﬁ\@ gﬁfﬁ{u g?‘ﬁ%%’t ]%C&{ nﬁﬁ'ﬁf&lglagntﬁe[ E1 01hpa%lllorg68 species, strain

od elsmtguteden epampled eeibnil’rg &r aswrgd rmfeteubn \,sach rasuinflughzanifection, the
a i nst particul ar anti
cé@?}ﬁlgﬁ ngxccugf? ﬁ%ﬁchs pmgg?vé WIBP“‘?T{}?SBH se ar%}nst influenza viral
idfratinnl & ar (ﬁ‘bﬁ-pnoln@tlt/e, ‘éumva&ml" infn@es, | 1oBethbiC hwmsa viral strain-specific
inAfl uenza t|on t he .conbi natj on cc:lne
o TS ie PPl T Dok PR s ol immune

rasipoade a@frﬁﬁhdﬂﬁﬁnzmvlmi?msiﬁ -apirefef@l ievho ittt \EFhenvention, does so in
bg‘gnner ther a viral strain-specific antigen

chaggshplo Flge ap P”é cHreif-sneciicipaqnegot h a
Ce:c | 'Iﬁmtﬂfsaéﬂ?gocﬁﬂlgn@op%Exﬁlen#lmﬂg va%_gi%gg gn%a?&§%led in any of a

| uenza virus and erre ment o
nimpbenef ways. dEJH$xamplen 11 oneha@ect; ossepredtantipen(e) &o a pathogen (e.g, a

VL Blerb R0 LSS EolPRe o ar it BBl T Bl gt veniote, and
varighlerpatigafs ey theFpathegeantd €, ai viradnRuras aﬁflgen) can be expressed or
p%oovrl]gc%r ?racglﬂ}léu%? |B§' ﬂ)le grer,a%{n ve naat Qm numéaho% usmg such yeast vehicles will
elicit both a cell-mediated and a humoral immune response against the virus, and does so in
both a cross-protective and viral strain-specific manner. The individual immunized with a
vaccine containing such a yeast vehicle will have strong cell-mediated immunity against the

conserved antigen(s) and strong humoral immunity against the variable antigens, although
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viral internal antigen) can be expressed or provided
intracellularly by a yeast vehicle, and vari abl e
wa@rao7gea1s2 from t he pathogen {e.g., a viral surPeEr®es2007/061572
antigen) can be expressed or provided extracellularly
by the yeast vehicle. Immunization using such yeast
vehicles will elicit both a cell-nediated and a
hunoral i nmune response agai nst the virus, and does so
in both a cross-protective and viral strain-specific
manner. The individual inmmunized with a vaccine
containing such a yeast vehicle will have strong
betb| typereel] mmdns raypeisey wil diermimed egaingidotly étpes of antigens. It will be
t
@ﬁa %nggp (tﬁ%lsr??(ﬁdsécﬁlg % ﬁ ougﬁ@lg%shﬁ;{w Qk&r}{%l?%% o mggli?ied to improve or
nrod#fp dhs @amamne Iresipenqsrr ammlst dlgpavimgd.  Bot d:xan}mesbowlﬁ the conserved antigens

algc? %hegv aPhel aémtl\gelr';s %a egag)%qgés%g aﬁ¥ glc}vpt«% acaa?lt( !)ar nlf% ! gyeeast and the
variati® dinfiyedsheni mmeﬁﬁﬂp&n@evﬁbaleﬁﬁsﬁacé]h&aﬂ& bysthe hekst, to ensure a

exa e ot h .the conserve he vari abl e
EiE Ui be i i BRSaHe dM L R, 1By PR pf future cell-
rrik)ﬂidté‘temaﬁﬁmraﬂﬂﬂnﬁm Madraed) enpgaist Bemswﬁwobantlgens and to provide
g §§sed or rOV|ded extracellularly by the yeast,

G B ECY SRR TEERY o ETRR R RS the yatAle aptgrme rﬁe g o0 Fig. 16
ah@ﬂhﬂﬁgﬂ@ﬁsﬁh&@ﬁﬂthe primng of future cell nedi ated
and I nmmoral imune responses) agai nst both types of
ant i denlss camblinggop embbdienamby desefibal hérem, thenpeast vehicle that expresses

tgl%néletsyche TET?%IDQ%% TAC gl%?aﬁg/ {gxlnstgﬁ \é:i?szt)l a 1|(ce:rees|au12§alc ecpa% khe the same or a
differbitn geasonvehidiodiharnths  glesst richéde hiateierpretdee ye q&bwdes antigen(s)

.vehicle.that .ex ses OVId he a

RSBty o MBRO T s CoBhtatiats, S mReiliter putieens andior
ektiscetlalze aﬁﬁg@sdﬂaﬁﬂﬁrﬁmesy&ﬁ@i di\fﬁﬁélﬁb&aﬁh&ﬁwﬂd&? aly® @t vehicles can be
u?eﬂi[ncle t.hat ex%res r praoyi des an1|

S \
SRABATII0h 945 o SRR PE  Th VP Se BiA EhiB Reif o i@ general, when

I8 ahtigen8 CaE | gtbAtled Myl 80N Dr ANGVeOdifRYSH: afeabt WiBéles (i.e., as opposed to
antigens can be expressed on di fferent yeast vehi cles,

CEAESTRR A ePiovidiag @linapjiccns dn MpIEat e\regﬂl%@, ttheofepgr vehicles can be
coppaRdi (ﬁﬁx@d} i*o'ﬂ %diﬁ%‘ﬁgﬂrﬂﬁ)td N, Shate 'v§cc§f‘esger £da sld}le injection or other

general he antlgens are prOVI WO OF nore
ter P ,d@gﬁgeg/ O the viffexenk yepst, ‘@thl%ﬁs c@p ,bg S@émp@tered sequentially. The
SAdHinRralb0 ¥hit! bl Gefrhred Stit st
V(E-%I c ? e% 1111 el ay east veh F@%rese c n e C1: gg equﬁée 8)1 nle lncmdlng small

ifcyementsi of time afseemda soramstinner) eanda brigee 11(oeelgents ansﬁllmgI (@ays, weeks,
tio r er f

nﬁcgeﬁélgs? (%eﬁvegxl é‘gé‘%:ba "@yep fh mltﬁ?l‘g t%gr e%rpgéécegu @?ﬁtdﬁ fh%gee nbodunents any

Gseﬂpmmlbnaif aatigebrm that it a pmf@aﬂd @Bb&hm&n‘auwmﬂqﬁ aariglast one intracellular
f {0 d|n ngrenent s f

<P Pad Bt o By R R Bt R il SRS afigons can e

provided dsing, anwecmlnsbmatmﬁ btfsyeast vehieles (aghsling Ii's@,ngle yeast vehicle) that

i nvention ates that in these enbodi nents, any

t
“EBIvdT ﬂlél?rogfﬁl%gfﬁb 2858%s that in a preferred
enbodjyjre %cmh@c%qgﬂs&hég h&Rgbed nﬁdv@t Laf eé\éc‘dl‘cﬁﬁ%lgn be modified by

ant | gen and St one extrace ular anti gen
cogubinatigndort squentiah eigénisiraion (se. pr pvintwéebogs stm@e&sﬁyof dlffelent yeast-

b%QJH) :ﬂ:@flﬁg ?Th%; %‘ﬁ?e?ént G%H{b%a%%ng LF gntlilgqenrs] g1n@1u§.{ {égclh?felent combinations

yeas VE
of extracellular antigens and/or intracellular antigens, and in some aspects, different

combinations of conserved and/or variable antigens, are provided. In addition, yeast
vehicles described herein can be combined with other types of vaccines, either concurrently

or sequentially (e.g, in a priming and boosting protocol) to further direct the immune
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express or provide such antigens. The vacci ne

approaches descri bed above can accordingly be nodified
whyoocopdipnat i on or sequential adm nistration (BCTUS2087/061572

pri me/ boost strategy) of different yeastbased vacci nes

where di fferent conbinations of antigens, including

di fferent conbinations of extracellular antigens

and/or intracellular antigens, and in sone aspects,

di fferent comnbi nati ons of conserved and/or variabl e

antigens, are provided. In addition, yeast vehicles

descri bed herein can be conbined with other types of

revpmﬁb NeRl t@iproeideCanabEd® Mrdt¥cttn sesHeNiifadd 68d Misease. In one

d boostjng protocol) to further direct
61%1 %C? P‘%’H{a g%sbgﬁif-‘é‘ araine oo s vinyentionnh gt S50 pilest éclepssrrell-mediated
inRgahitst and i@ CdreORsRPY 1S CRBEmediBted n@nde RRRULTER] such as by
yeast - based vacci ne of the invention that provi cfn ae,

el PEesS g prow@mgaqr@@emqﬁﬁjh mt;,ace]é\a\lg,ﬂy ﬁn@ gtragepulerly, sotshd to prime an
in®@lihe [@Ebl"i’stee&aﬂﬁg PR3 dn P'sfe%gft‘ %H%n?sorg%/a]thqgen yhnmumzatmn

expressi| ng rOVIdln ant1 gens Imtrac
beasts @)?tth%ﬂ:émml rbyydelivslms;%@l coqu@ﬁlpmi wcingnangh as a DNA vaccine, a

pfo?éﬂ %ﬁﬁm@%h&ﬁé Qr Qal&h%&% ‘f%a& Jcegegath S‘g’te %1 byt ﬁnother yeast-based

anti gens, or s are
VISCONE] (d@&ild@lyg elmqmﬁem}e ofced vmaihp'ahclﬁo'aactlmbancal doenbisatioh of a yeast and

‘Eﬁ ﬁtegug\ ra\lllag%%p%‘?gﬁhgﬁg %e ogeﬁga% %&?a(g%ldtnlﬁ e’cPese faatter two scenarios,

whetgsthe ygssds \sami:ilgl 91 l(nlarlLyl alam gdjuvam)b rfarsacio I“pﬁﬁielbd@@i”| strategies, a

i nation,.o
stflle, bE-tBRE Mol SHERED T Sy ot ot iR Mlipigaion riming)
in@IB QQBS the eifidaes @f Isalbsteq!ﬁerﬂ boos€ endinl asye &&thicﬁnieh&, y&Ra&dtually provide

nelrgl V%fge%g{,) .palgacpiﬂ%dy tﬂg%gt{)s:tjl\éggfta Cépcf 1%&%‘2{%’& type of vaccine than

the gsinging @aaline hidor RSitdnd @sktdnt Sitiden ad Ldrfipared to the priming vaccine.
i mruni zation (primng) inproves the efficacy of

s ubs Byueiming dlas insmangiresporse msingtho easehesed vearines and methods of the
uﬁgﬁtﬂﬂi | lyot r&\ﬁ Hx@dﬁyeﬁeﬁl% %&151901 glf g;%% Bolo %ca{ Ing&n%lfgf Ys generated (ie.,

OOSt vacclne 1S ere
mwal@cy B@eﬂh and tThellp ﬂlaltns@igctwabcnenegmmvm ranti gértsaif ﬁlﬁtelest are generated).

n S, co ared to e pri
A% ees[lﬁ Tuac?l? {193% qrient thﬁ Sa‘nhéeq ﬁ egy égxgpgg s@lganatlon boosts,
dlﬂ%e,l crraxaf@anohl rthé hﬁd)&ne)ﬁysﬁdaﬁ wlﬂ\t&dﬁohﬂ for®qiekly and m01e efficaciously,

e TEak P el R s BUR. Sl T fSvs o b used in
bcs:etees:bf ¥i6h- )yedisetb@gsml Vd2cinke (@e; fgenample, FXLRIHRSY 288 Figs. 14 and -16).

P RBEAGR b oo GrloT bl i RG dn SV RRIEY GRAb GoR Dt based vaceines, such

thelt ﬁﬁﬁﬁﬁe ré3pomsab @fd dfitmizéd By 'tlmbxﬁé‘t@)h@lr%ﬁﬂl ddeh! @RBURDy combining
Ui ckl\¥ and nore efficaciously, and inportantly

DA 1 gapR Ytk oyspslcRaseht YaSABb oS AS, Sychuethe aracrigen may need to be
adiRi$@3er6@ BnRCorés @l dioP iR W&Gﬁ’ncﬁﬁlt ?(Qrb'fﬂ t “I%&aegose—sgaang qualities

vaCC|nes (see, for exanmpl e, le 2 and Figs
are 1qgpirally gy PP’@rﬁeasi'héseQe‘é?éPFm@é e fie sherd ypupply kori when combating an

gD L0 ¥nithiehs BB Y Ba3L; DRSES: YALH D SBrmcRHED i {ﬂa}mzxﬁ individual more

| mune responses are optim zed by the conb
thap presaespeclivtin aircipstenses iofimeags Mumemln es with

yeast.- based vacci nes. As such, .the vaccines may need
to b he compositions and methods of the invention also include vaccines where a yeast

vehicle does not necessarily recombinantly express or otherwise provide the antigen(s) of
interest but rather, is used as an adjuvant to enhance the immune response of an antigen that
is provided separately (e.g, as any conventional vaccine, including DNA vaccines, subunit

protein vaccines, killed or inactivated pathogens, dendritic cell vaccines, etc.) or in the
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adm ni stered only once and/or in a | ower anpount for

efficacy. These dose-sparing qualities are desirable
wok@n/oponz yeast - based vacci nes are in short sup@l/ygsSmon7/o61572

when conbating an agent that threatens public health,

since it becones difficult to i mmunize individual nore

than once, especially in circunstances of nass

i mruni zati on. The conpositions and net hods of the

i nvention al so include vacci nes where a yeast vehicle

does not necessarily reconbinantly express or

ot herw se provide the antigen(s) of interest but
coipH e an; iadiyidug! st glveadl] cardes thecrnsigha iie enfficient quemisies to elicit an

d
11121ﬁ§1§@fé§ﬁ01%fe L@JB% %ﬁvh{é%t@?agaﬂaéf \;c éec' 8815 g}{ﬁ?&xc?au i ﬁ:% 9%%111015:, such as an
indgiduahdhat is wbtremtly prc}lTei withaec pitheggn, leh |ihdistidmal who has expeuenced a
a th ndr.| cel |l vaccines

= REK LSNP PRIANy PRANHG SIS oY SRR efiibip which the
illllhen(a mystegens mm mlélfant: bengaingtamhich itelsranoe ehh Getbréken. This approach

' d trat
mra]t an?mgg% y 33810?/ ec%nsinulb\g%ciﬁ%g% glrt]mgwqtigg with a yeast vehicle that
exmebsvs dﬂ@iovﬁd@tmﬁ&ceﬂuraﬁ' enliloy ekhRLuRE heteldlogoRadiitiged) as discussed
an i ndi vidual who has experienced a nutation in a
I%e 1 ul ar protein or otherw se expresses or carries an
anti ge 4.0 y rant or
agai nst e Wh1|; \g‘ﬁ! %elr:clxg rﬂggmgla I%l ﬁ%\% 1esva% %laglsr%lgs?t invention is
dmgnedear@onmdn eEOIV\ﬁxéhnlde,pa i"oriversald uh&“enpﬂem)tnpusmg a yeast vehicle that
eas at_.ex
© r ov?édégtlél g T cePﬁ1 @\flglr éa g(;r]m%?( ra {chélqnﬁffa Wi con%mmg, providing)
cérie eoliggsu suanas gens:;rvaisalﬁl@nms:a&d:;eahmﬂﬁlstd:rﬁdi @echn individual on a
eat . fl exi t he vaccine .of t
pé&?écen? sci| nveﬁﬁ%r@.%‘*"&é’? i %ﬁboﬁs Eﬁ(\#eﬁéveedlmﬁ“—*&fn%i‘érﬁﬂ El%l‘é’(dual This
vacmme\,(ensthén be e@abined Cthﬁbialﬁ}blﬁ,gorﬂa yaasime/atiegiodid bidfs with additional

expr S or is co associ ated w.th,
SR TTIES RS PG SRV o5 rieE. Fosihas gaible antigens, for
)amqhe at aades \aegalﬂlﬁﬁllag eRginC 3h i@isagat Bd XhehAdtd Be 8irculating in a
in order to develop a

i vidual a perjodic basis,
@?lb?ﬁpégf@% {rrjﬁ% HEasy velyelsh exprgrsingl gaFomplexed with such variable

aﬁ/cf:g%ﬁt Bh BbtAReIREAQI RELiedf MuSAIPHE anf&h% preferred basis (e.g.,
one-tinme or periodic basis with additional

CRHBIRERPYe T e RidRA e PPiffendio ngyl @RRAPIRCE 19T 0fh et %/%mﬂeg gegged) to target
p&HEIN DI VREBPRY/ N HREE pr ngfen?PQtﬂE% stl;a‘?n(@ggﬁl%'?gsa Biven period of

particul ar strain of V|ru
tigeruionta paticpan eprfaplde iregionf Qthdi vindlodimenisThi theeiagention will be

apflint e Sie® ¥ 1hS 8lsPQs Al &)(Emécﬂﬁﬁg%lw th such variable

antigens can be rotate ternated or selected
annuAbldds@[ssd'ﬂlnat&iw aiaefuloal 6F ﬂl%dtyB@SifSexﬁJ%sgion or assoc1atlon of an

gwqu or ant gat ed epl dem c_or, pandem c,

A lgﬁﬁ e HER et %1 aphieyrst o ﬁ’ét‘ﬁ‘é‘é%n%m@?mlﬁgléﬁleﬁqsu“ which can be

expisitadr at hesiBs tio PHENGPEH! R 51PY Q/Qcéﬁésafd}( g)>p1ﬂh‘t'iéﬂ§9 ifldividuals, or
|ven period of time or for a particular %

PEFBE}E B Ciseptter candiiiansredit BalbpEaie (nfrolons orfnuiliel ot of extracellular
)gs%b@fo%n& dfnrc‘)vi‘sicﬁl%f’gn taﬂ@ & Wb%?é'teveﬂfc‘i’é/ g ]Jltlﬁl ofd1 hindAR11-mediated

i scussed above, manip atl on
nwg,lplgg e nel@pte@,s gljbtplgh oinis ofypanof explessmn or provision is particularly
efficacious for the elicitation of humoral immunity, as compared to intracellular expression
or provision of antigens by the yeast. This is primarily because the antigen is exposed
directly to B cells in this embodiment, allowing B cell activation, proliferation, maturation

and antibody production to occur more effectively.
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antigen with a yeast vehicle achieves a particul ar

i mmunol ogi cal result, which can be exploited as
walemnext9t o "tailor” or "design" vaccines for PCT/US2007/061572

popul ati ons, individuals, or particul ar di seases,

condi tions, or pathogenic infections. In the case of

extracel | ul ar expression or provision of an antigen by

a yeast vehicle, both hunoral and cell-nedi ated

immunity are elicited, although this type of

expression or provision is particularly efficacious

for the elicitation of hunoral inmmunity, as conpared

to i Mor@gRkl ﬂﬂaﬁﬁ £00 i) ) b%le@éd RE 9¥dv§diélfb19{he%hétgﬁﬁ§ce (or secreted
t he east isis primaril ¥gbecause t he antigen
1

bBé%i‘ﬁd@éﬂ BRYY *aecltewgr%edéastfeﬁ celljantigsh LeCepiob B pRH expressed by a B cell (B
lyﬁiﬂhglé\ﬁrtgg I%Iagfo%l ﬂmﬁﬁé oY &lik Oiackaftibdefoadht BGR NRL Br &f1l tﬁéh internalizes
anti'b roduétion to occur nore effectively. Mr
thg ﬁ@@n@ |a@’@gqnyexx>a¢ssmt3regetnve®qé¢ ewd dhe gntigamg \arelprpcesicd ﬁéd returned to
t]’)é%ﬁﬁﬁcéb‘f 8¢ célpg ﬁ’l@qfn% of ideBErofS ARt A t%%gsss’ % complex with major
recognlzed antigen rece torlt
lnet;opomsstebihbyccmnﬂet E€MHQ@BC1hssnt h@c@ptces) ThegroNHICpeptide efmplexes are
b&[ﬁt b uﬁqf %1 ? %ngél%e{] n%o Ctﬂlf& %Ct%llsi) I%I?at %a%% Jl" Jeﬂe&ceptms (TCR) that
al't es the bo ant |1 gen-expressi ng
spseeiﬁcallmecagmzt ke Imnmmgaﬁsﬂ-ﬁ}-pemrd@mmacean Actxeatac_i retigen-specific T
0?11% t rlr%} rﬁcogélh.vte ACfe g%lgglpeﬁ? ge corpg e)Q \B:i hs%nf rb?raoﬁ RERL I‘agrﬁ%rovide to such

deeﬁt‘melpﬁ'pattluéafdrmtqf sdgn‘qiﬂ @){g (Wlned) aha dahiser e @ptdi & proliferate and
exes, ar

it Brpeny 1o R T Rea iRy ocreting flsDebiginds T cells may be

adtiveldd Bihadntaqress] thb cRktly wigcaghi EZB tdethaaid ptblsérﬁfng the MHC-antigen
- pept i C exes ctiyv anti ecific, T )
C‘g‘/Hqt g %)Sh‘é{%? P%B)S Ghpizgt Wﬁ@t BFP F”é eﬁF‘étgﬁg RY ofper antigen-
pRYerRing gk, 1nbllihdiﬂgrdbnﬂ{1ﬁ&’ lcBligs iuﬁi ﬁlusﬂa,pﬁagegl IIn' ahaiti@n, ba:ause the yeast
the form of sig cyt oki nes) that cause

veldgles PBﬂv&rlawm@Paﬁl% a&lﬁ&v Phagopytasrehhy ped dirpetlyy %&Vﬁ@ttlée RIHC olass T
pﬁﬁﬂfﬁ%‘f Wh8gdrntiesedfihy ReMY sk B s HehAgtS eélhsS(m la@duasﬁ tJ the MHC class II
% activated by contact of the T cel th
p@tbwy}a aBC@b‘i |cq1h1alﬁdha‘§dpn@§emﬁ R onte caHealsaneg gbfﬁted by extracellular
e)?ﬁgl%}uﬁ?(o Svidhlo é‘zi'ige %%ﬁ Nha@hit¥nD ald¥84 M- Rl@@ita{egeiesponse In this

conpl ex presented by er antigenpresenting cel
manpé oty hw@pmhqndccqﬂeqnp@a’@ddmm@mq) pisagesss g ehcxted by extracellular
o AR A DB S) PRl B30 s BB R8s belioved 1o
bivkiOre Efgcibup fir eheifing fhuaret algenmtpreeswlsmh@leby sntsgelular expression
i tod.c C (i
ogi{cﬂﬁvél%x’otf atﬁ@k} %ne | l}@hn%‘%% ﬁﬁlg{x‘m% r@ F%Q_I(pg%nns}%%gdgnﬁle generation. of
nebtsdizheg ebtitwidiesd Wiyclenter agedbll frathe eprpyesi®noamdotreatment of infectious
d%rOVISI§ tof t$e.qgtig§¥ in addition to a CD4+
&19°° AR Péﬁa’é}ﬁn eég?) RS 1?1?1“% hi s manner, both | moral
and oghbsoedi at ek RUDSIICIRAUNGES 1A' & ﬁhhﬁﬁleﬁnf?ﬂme response are
extracel | ul ar expression or provision of the antigen
sghpmaisalj e shawn dnfigshi eAtapdd 65F Briprdns toHid: J 6Belfvrevigenl 1 of B cell
b 428n n@l‘é%nﬁgéﬂ gﬁ? g o¢19 c} \‘Lﬁr 'a%'oh stI AR Fhect BB B iuble protein, or
responses t y race ar e ression or
bp ry@vstsampmsalﬁlgt Hmplammgg@noﬂlemmm wlltamm‘élertegsb nstwncan the surface.
efetring to i 1 he dritrace rocessing of the an p by the activated B
R hgr{éguseuratlonepg)sé%f 8n$tl ‘f of
celltB‘ Boieserted via MHC class 2 receptors, Wthh is recognized by and activates antigen-

specific helper T cells. The signals and cytokines transmitted by the activated antigen-
specific T cells matures the B cell responses and boosts antibody production. Yeast

intracellularly expressing the target antigen are very effective for activating and amplifying
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di seases and ot her undesirabl e conditions. Aspects of
B cell activation resulting in a hunoral inmune
WO e@pomse2 are schematically shown in Figs. 16APERUSHEB061572
Referring to Fig. 16A, for signal 1 of B cel
activation, the antigen may be provided by a non-yeast
based vaccine or soluble protein, or by yeast
expressing, displaying or otherwi se containing the
target antigen on the surface. Referring to Fig. 16B,
the intracellul ar processing of the antigen_taken up
by the activated B cells is presented via MHC class 2

theeRepbar & avibeay écﬁﬁé %gﬁmz R8lld)Yasamdvidaki V@éssﬁbed and as discussed
nti genspeci fi cells. The signals an

@91”0 kRO IR ‘i‘ﬁ"‘PPéﬂ mpye effectively ghtied W %ﬂ%rp"é P4 jpgtivation and

proli¢&hiicn PRESUELS ard8oBoffiaht 9P PANBRAIA Y tROSILBle target antigen.
anti body production. Yeast intracellularly expressing

t he Néln@enhe antiggeis capeesseelr of rebvided intencklbulady m\eayeasgvehlcle, a cell-

the n r t n-spegific he per
o Plnloft 30 ORE I B LRE" L8 skirull®) B bagrated by the
pmmthmﬂyomle cutigér rth:ioslgmbbﬂmdmfeﬂ\&HO Meésyl_qelsm @tddethdwhe MHC class II-
ctivati on an

R R Sk ot pll o s Bl R Shorophages, s
désafiged pealid @B (Seder. (DS, Fatdnglosl &mmrse&md? 083,787, Stubbs et al.,

A@é%@?@ii&f mhﬁ%@ﬁ&%b’aﬁ%@?%e\é@eﬂ%gﬁg I5684-5088 (2004)). The T

c€lB] detin 280 BPIBS ImdchatiNA RS Ytritife B S8RRHADIRIMc@bn by providing a
the antigens through both the MHC class I-r-estricted

sighgl e © ha{ have qnpqa\ggelpii dhetargrd pRtigsbb p different approach, such as a

11@1@5/&&@%2&%95%;&3” Or 3R hstud %Qp@:ﬁuéj & @r% thEgenebl als@&@ for example.
macr ophages, as descfibed previously

Epperamentprssults %wlm@elwfhwwoeseﬂmshﬁlun%gseg4and 15.

Nat d 7:625-6 01
s VT8 5865, OBt T smban Witk e Ttk g THBER, drugh the specitic
ekymples Sf iRTiaRs SEvRS @ibaesaaolﬁﬁlémp dlitBoigh metmb@ﬁmn is not limited to

‘E‘iﬁ’gg%%{%gg&ggﬁi?gr géflreglégg él%p an|091t Og(lcgd? Ifeelé%ngnz)rrl]ea Sklllgg ?n the art will

1@&[15/ QRCible $&leRirdlAe Fﬁl‘i&ﬂvé(&ﬁ&t stRASLEL YACALEE forOhfll¥nza virus to other
tural exposure to, a pat hogen or di sease,

or

Pé aRpISAdER ETR AR eSEPR SV s Preet iPRGEYhissa cellular protein, by
ﬂ'?%ﬁge & ﬁle%ﬁ&ﬂ@ulbﬂof bfextrad1aRe ahd/or Yﬁ{écgﬂﬁa@%ﬁt@géﬁexpressmn or
.the invention will be better understood through t

PEpéEpy by @ﬁemfﬂhé%emccmﬁm&émﬂ@ inyertione shelimpnisdatn of expresswn or

pRRAESLA of Q:Ioh%ggegﬁ atd1GadifNE '%ﬁgé?}g ®r Merdal %& %Q‘aatr g:\l s&ﬁ@iléens), and the

vaCC|nes |ven of mat i on

nw@rmalatlormfeormkmg Iae bpwtmgenqhmdwvldstnb@dmmy be able to

extr olate vaccj ne, strateglesgﬁgscrlbed for

Cnfl OB § Wﬂbtfﬂfsrmaa?%’g TRt nigu AP YAt §Rpositions and

iR AB! SacMieriag bR entradlgphingnid B8Miehsa direLhdddoireating or preventing
proteln by maki ng, use _of .the mani pul atjon of

%% H) moerméﬂ&mah AR dBantign amclwﬁs.tgeﬂseesfm ¥easi-based vaccine or

aQlorHiMiodl Y RM-DASEBTackalRs Che %a@&ﬁ@ﬁﬁ!ﬁ&né 2 [eB& one yeast vehicle and
i nvention, the manipul ation of greSS|on or provision

ableagimedplluenza satigenr thaibs selspiet! de Akicit ar impmuae espoasschgainst influenza
1@%& ﬁ{)ﬁf*ﬂ R Bhin SN T - gﬁgﬁiﬂérﬂﬁ%%% uelﬁf)bcﬁﬂleﬁfs, Al fB%ion includes the

oosti ng netho escri
use of a combination of influenza antigens 1n the yeast-based vaccine, where the

combination of antigens provides cross-protection against a variety of influenza viral
strains, as well as specific protection against particular viral strains. The invention

specifically provides novel yeasi-based vaccines for use in protecting against influenza viral
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In one enbodi nent, the invention generally relates to
novel conpositions and nethods for vaccinating an
wa@piommb27agai nst an i nfluenza virus and for treRCT/N§007/061572
preventing influenza infection in an aninmal. The
i nvention includes the use of a yeast-based vaccine or
a conbi nati on of yeast-based vacci nes, the vaccine
including at | east one yeast vehicle and at | east one
i nfluenza antigen that is selected to elicit an inmmune
response against influenza infection in an animal. In
particularly preferred enbodi nents, the invention
infegtiofdesing Recrosseprotectives dhivase "oYFlC@fnel apbkepehz alone or together with a
Vfg%;%%%g?yég?% ?ﬁ a%gadgé 091@]? req‘hYs ('c;:]a?:hsx)gﬁgélbctlte%ﬁh Bt cell-mediated and a
h@@arahgmraunmmsem;seoagaum Imﬂmavvlrlasl pedferablysdoassoveh [both a cross-
e&ﬁ@%hﬁ¥ﬁapgtpa E%ﬁ&%ﬂ: ‘g‘%lal nst particular viral

8%|T|cally provi des novel
yeasqn RERQGs¥aE 6f N8SerhBEdikR e, ki }H{a&tn? ﬁiﬁeﬂﬂoﬁ&ﬁb@é&vamage of the fact
i nfluenza viralinfection u3|ng Cross-protect
thef, spyjepgPeinp@EIrprEch i pmabin, bYamélmlenm virey eltehlelghbm tdmserved among
Malrsaé it MRl | |
A sl i R 90 0, RRLAGEHY o BB O Tl v
a rbé§l9 dPise veashibassd Veasine dmt ds wiosuipratrctive mab labledioedicg ani affective cell-
Irfr%g%’]aﬁeecfnﬁﬁﬁﬁé }?%sﬁﬁ)ﬁ&t %g\slaﬁls@@lge ?ﬁ%lﬁ]ilno?etn%@algf ﬁnrgl(rsifefnflpﬁluenza virus-infected
Cffil)e deanothgyaspeitad thia Ica@odnitmm,tthg pregénttiecritian ttalteh ditirther advantage of
d |nterna I by .i nfl uen
Lo, B L S SR M R o e
Serer ilﬂbe AS e({hBHfaé rvnaﬂ ptomeimérﬂaamCegreh@ meéd Yo asaierd Qédma-based vaccine that
rovid baS|s or a yeast-base
inffize b ) ARk I S piccRit b= aiBne i Ephentiongh kiled virus
vafcirmstthmetypﬁiallfmdtlaﬁ@dnbérmﬂﬁeted 88D RERINa 8psdntihp Ghree viral groups
vi r,al wgﬁ%and thus an influenza vins-infected

b%sgfllo)n B5- Ié‘lgﬁrg&r B cqnfiast tgmlc%yﬁnhopﬂekﬂled virus vaccines,

whicﬂ?ﬁ]ﬁﬂhamllyvéﬁ’dﬁtl Ofeutiakeing fautibf redpYRB 388 sOfhe Wa®is f 86 tvaccine of the
that .influenza vjral strains exgr ess vari ati ons of

PR R ECTRIOBt fé’flrf%w(f B Arsl-pedipefand ¢ bnaeral [ipmye response against

the¥d @irfladuridce ahtigd! M&‘%})Vél hafe ﬁ@é@:np ﬁw‘éﬁﬁ‘&jn E&nﬁfn@?tl%s@two vaccines
yeast - based vacci ne that inmunizes a host agar nst

s pstirrsdc avperts) to stpeidp g, pewerid ron anyenge vaesine @ralelicits both cross-
ptotddiied adr ViSalVaLEh-B2ifd %mk%ﬂ%cﬁic!h}ﬁnh%] St Eell Fr{eﬁﬁlted and humoral

selected viral strains representing thtree viral groups
iyRYBEY-on surface antigens. However, in contrast to

Gtwhee’s gnventl onal killed virus vaccines, which
—p¥rﬁg;§$%4%#FC|t a neutralizing antibody response
agai et S h&ickl 5f‘§he :pb% Weﬂﬁ?IFforltélg gg@[ogls eLﬂlgess otherwise indicated,

i nvention can elici
conyieptienal teehinigueespb rmelea@}ar neiblage{gchiding soohhment techniques),

A , ] i ny
RS oV LR il R Ml TR b O B Bimgmotogy, whicn
agoweldt flﬂlllowmew thokt hillzd mad:helane Suah tedlindiues dotelkplained fully in the

EEGRRECAUEELL VEORRY of P ThES RIS, SR . coto o

H@émerIadboil’a&nﬂynPrﬂseil990), Biology and activities of yeasts, Skinner, et al., eds.,

Academic Press (1980); Methods in yeast genetics : a laboratory course manual, Rose et

al., Cold Spring Harbor Laboratory Press (1990); The Yeast Saccharomyces: Cell Cycle and
Cell Biology, Pringle et al., eds., Cold Spring Harbor Laboratory Press (1997); The Yeast

Saccharomyces: Gene Expression, Jones et al., eds., Cold Spring Harbor Laboratory Press
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The practice of the present invention will enploy,
unl ess otherw se indicated, conventional techniques of

woredogoed7az  bi ol ogy (i ncludi ng reconbi nant techPCTyUSR)7/061572

m crobi ol ogy, cell biology, biochem stry, nucleic acid
chem stry, and inmunol ogy, which are well known to
those skilled in the art. Such techni ques are
explained fully in the literature, such as, Methods of
Enzynol ogy, Vol. 194, GQuthrie et al., eds., Cold
Spring Harbor Laboratory Press (1990); Biology and

activities of yeasts, Skinner, et al., eds., Academc
(POSSTHLI8R) Sabbiahofifccs N¥AHARS Lgﬁfiﬁﬁésc Protehh &ﬁ#wsgi Ok Energetics,
nual , Rose et al Spring Har

Bg%iiff‘gt%a ydpy £0dd (SPQ‘QS)HW%L%ﬁOPSé’GWa@%% ddolegdpt Cloning: A
LQW&Jafm 9%{1@?&1' s&oﬁ!ﬂqg}ynorf) '(_)rd?x%ﬁol@teta% 19§§i)S d g%lgculaz Cloning: A

€ss eas

Ha L
S&"@%y : g{% tll%é??gﬁgt) 5hrenk arbeésﬂethOQII),,(loemi;y yeferred to herein
a@ﬂie@h@%ﬁkﬂg dﬂ%&?!’z &gp%y% %&l@&%’sﬁz@}d%%%)gyMTﬁﬁs%%?é{ al,, eds., 1987,

Saccharomjces: Cenone nam CsS
inchetiggsunpiemegtotheeugh 2Q1); PERIsThe Edbidrespclﬂi'@zrb-IBBMnon (Mulhs etal.,

b or ( I d,o
a0 P 0 Bt ST By s, cot S
H@QS@)PUé)hdatMmIseNaWaYm@t bhilny: and Ladeoil 899y Ysivpdmdbodies: A Laboratory

RS S48, AP SBhEpRUESChu 98y 08 Ly s

heminve Etlatlaw Blchagq?)( BeaMca@m&U bkbledst, Glrrent eRIBtacolsOB Nucleic Acid

Ié rrzzsli‘ldrgoglg a?’n élé,t ngn %M cpf)é%%(zds CE’asa; ga‘gna’ Doull’s Toxicology
M@Bd)zp Selentowf Mdoﬂsaﬁ?eKﬂahgﬁﬁ) ed\6thadics0M |- abearakes¥s, S. Plotkin

| d r i Publ i cati ons, New York;
ﬁwa(é&eaﬁgm@%g 3 1549¢m &gr[)%)g Anti bodi es: A Laboratory
%&%De%ﬁtﬁm§p” ng Harbor Laboratory Press, Cold

Spring Harbor, NY (jointly referred to herein as

" Har |pofnanest: al_ﬁﬂﬁﬁuﬁe 1eB§@\i$6’aﬁetﬁtgeﬁérall§@§antﬂ@él&ﬁﬁ@ductlon and to all of
Protocols in Nucleic Acid Chem stry John Wley & Son

ﬂ}en PrOCRISy SRt RCCupRRy; Aoy e prodyk raomciudsngr oRitc BPTO éﬁmted to, B

1059&' @ SEMERER a86n, P&fiﬁi@i@sma@ratﬂna@%&ma@i@n’m@t Plasma cells, and
(2001), and Vaccinés, S. Plotkin and

S?eFﬂ g@&a’ﬂons EarTBidEk ¢ester(fouaton %mee switching, and T helper

@Efd AVAdE R Ssibnal al €y €, s
SRR o RS USSR b S, oo oo o
B

a‘Eﬁ‘?ﬁ@é@s leﬂlﬁa‘ﬁlué%@ﬁﬁélmﬂ%hplabﬁw Cpméhmnt eﬂt;watlon and opsonization.
i ncl ngn ot limted to, yte (B cell)
acti vat% nechptfe:an UG PRI 11?#?’%3’ e iterrhangeably anywhere
haleas mithcik| t83m a‘ﬁdlhﬂELﬂDﬁrMmBleCﬁsboﬂ;%ﬁ eéfets QdherdBT 1 ﬁ'l@' 1esponse to an
center . formatio g]HQFﬁg pe switching, and T help
n

A O CPEPP ofells op ly&mﬁwexlfb l@%@‘%‘?&)&%@é‘?%ﬁ 'T lymphocytes

(@SLYelldndaisiceblls GhaiofhBed, aRdSatefal ikméz Q@ﬂé %d t&VRl 6Pthe processes that
i ncl ude neutrallzatlon cl assi cal qf ement
¢

ACCONIRARY | R TETANERSs dRluding.dhut not: lermt i chctivalion apdrmmeliferation of
tHeSS BEIRS @’[([N@'ff&tbl rfﬁﬁ(c‘d%%s 1155&31%38&%@9&1?11\&% I@nction of other

herein with the term" cel'l ul ar™ | nmune response
cellstiavelvgd i pdaptiye dmune respopensge@dtipnatp immune responses, and memory T

cell generation.

According to the present invention, the term "extracellular” as it is applied herein to
the provision of an antigen extracellularly (or the provision of an extracellular antigen) with
respect to a yeast vehicle, means that the antigen is extracellular to (on the surface of or

outside of) the yeast vehicle, which can be achieved by any of a number of methods. For
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antigen of immune cells including T | ynphocytes
(including cytotoxic T |Iynphocytes (CTL)), dendritic
wa@edorm9270mcr ophages, and natural killer cells,PEmnus1007/061572
all of the processes that acconpany such responses,
including, but not Iimted to, activation and
proliferation of these cells, CTL effector functions,
cyt oki ne production that influences the function of
other cells involved in adaptive inmune responses and
i nnate i nmune responses, and nenory T cell generation.
Acc%fdlng to the present invention, the term
exqnples @B A0GEEH is s¥trpgeliuiar apish iregpeRkb teithe toastheshicle if the antigen is

eRproded IYNhO e v@l‘ﬁEle%@ er@&rﬁia n'zlhta%]o}{u&ﬂnﬁ) tSEngl tha]i the antigen, or a

provision_or an extracel [ ar anti

Paﬂ%é&@ eQlehy Giselayerbam élomiaql onh@mmmcgem lpsahzed to) the outer surface of
1RXYda3F Skt AL. Ut r tsi e

ye%s St e Cat g Wﬁécgn C\g%l gdef ‘;é/(ﬁ:lﬁgeve egsuc g ﬂ%e O dmd membrane for
Y?ﬂfﬁﬁ@wr@ﬁlamtmaﬁﬁﬂbxme Tlﬁranagem geny, fcﬁ example, be expressed in
HeXE r ast hi cl B&?

e lliggﬁ 1%: gg%;i( fa)irll\% ttlgkg dﬁ%ﬁ?%%%teﬁ(%% és? s%{/rg f tﬁﬁ ge@s al ugﬁ in general,
Mfédgmchm’ntec@mbnhanﬁ armg)an @Lmhmtlhmtrefelﬂﬁlcal’lb I"gedtess@n" @n the surface of

[ re pl.ayed ocat.e
T R
pypsesst Of\mhge;d plo@ac@n,, filohetr mﬁchpmach |thdoRph \Wagigtiod, M@Gkh targeting and

déﬁ?\%ﬁé}b 15&%&%‘881@ ﬁiﬂa sij‘n%gerrhé’n‘ésn% S%oﬁglg elregx%lg?}z\}ezlcle The term

"Eb@l&sxmnés&edsd) be gﬁﬁlﬁalﬁﬁsddhﬁte)/&ﬁﬁée@%dw‘itﬂQHe term "provision" and can
to the surface of the yeast, although, in

moéﬁé?l}ﬁma teﬁc?”égﬁé&nyt way &t é’ﬁ‘bYlﬁ’élﬁt arp Aptigranon the surface of a yeast

vqﬂndd (Lt.) 8ocibiedieh e bmer hRthodX W&@%ﬁ@ﬁssegﬁ lt"cﬁeexﬁ {pt@%ﬁ antigen is also
east _vehicle or extracellular to ye
e’ffba}‘?a]&%{ T wdth; TesRarl &9 Ups Yeast aabskssiftih is @Fﬁcﬂlﬁfé i) rﬂ@fc estsr gfrface of the
yeu3t, i SGER 2B AN ChiABat & APN-LSBNSE rHrRE% B e. tHcStOH&starﬂy recombinantly
transl ation, through targeting el'tvery
exnressed by 4k 1RRsHf Arhentigenigalso p&u aqodlufar rveth memqt nathe(m.ast vehicle if
itii8 gy RAst n
be gegg r ﬁﬁglﬁl%g g‘gﬁf ﬁlg@e?c%?rggeagﬁﬂt\%ﬁf h B bifigd an? Gifiposition). An
antipeBys alpepxirasrulenwithospegondhs yeist yehicie aﬁmmmmﬁ byatjie yeast.
of providin ﬂ antigen on the surface of a yeast
vehi £f %018 ggo the, BEes dPY‘%’HOByﬂ’GﬁF@F "ipgeerdlydar]’ gs it is applied herein to

the eevipias DE @) anfigén BXABNBarlPlbrafd bERAIbS oﬁlﬁ ﬁltlaccléular antigen) with
extracel lular wth restsect to the yeast vehicle |

repRech i 3 ¥pRsY veljclepme At the pptigen isfeontained evithin thajptracelular milieu
oibthe &ca@WRIRIM, \ﬂﬁcl’i‘ @hhn BQ‘é@lﬁl@%d bi %Kyg‘gxgn‘ﬁ:'eh 6f meﬂ%td) For example, an
e yeast). An

necessarll reconbi nant | ¥ exp r essed
andigep 43 W‘F@e]éwl%\”éﬁatlﬁa@ét QJTh&rYEWSﬁ ﬁelmls (Bt andigehds expressed by the

ye48@sEhi¥RNS. by fredomtisar® ntgﬁ‘ﬁél%tmﬁ) an@agtslyz[s? oégn'éh int%e antigen that is

yeast (an adm Xture, e
Prafusedagmainsadnside the Y%@'G{l IeuIlanot/\irmslqcesgientmtd@hwhed to the surface of

th¥ ?gistrt vl\éﬁllgal - g?h%]sf ndt ryelES g%c?leélze:lﬁérﬁ tQ )61 tt&aﬁslx 2 33 to the surface of the yeast

vehjigie) aBhs mupg.ﬁlulasmllteuloﬁ tl@yﬂalsedeﬂmﬂe @hin ntodudeh ®ut is not limited to, the
[ n n intracellul ar

RS b 2k, dhvelih Mo 85l v Pty Shlad e MeSp et vitdraversed to

theg cpl astfave hisel mtlgmamsﬂstohatlatdnﬁmn\bit@ ekplest tbofhtaayeﬁﬁdvehmle if it is
eu of the yeast, vehjcle,

h h
tolde e, e (i ot o e Rtk StoaripRoin g lectroporation,

paemﬁa'pﬂmnbaﬂment microinjection, lipofection, adsorption, infection and protoplast
fusion).
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antigen is intracellular with respect to the yeast

vehicle if the antigen is expressed by the yeast
woelwobEte. g., by reconbi nant production) andPer/Ubma%61572

some of the antigen that is produced remains inside

the yeast (i.e., is not translocated to or delivered

to the surface of the yeast vehicle, or has not yet

been delivered to or translocated to the surface of

the yeast vehicle). The intracellular mlieu of the

yeast vehicle can include, but is not limted to, the

cytosol, the ER internal membranes, and secretory

vesi Rhc?o?dﬁﬂ@a{to havigeRat ihiibh aﬁl%rée%gratl Qust HRr &R JF the term "antigen”

surface. An antigen is also intracellular wth respect
refegs:t Heanepartion O pereeinf(peptides phbiglBIPteing it lhesthaustein), wherein the

prbRifis na@(wﬂ?}ﬁgﬁﬂhﬁ%m I?}g{ﬂﬁétggrﬂr% grﬁlé\trécla'ﬂ)?@%ﬁulaﬂ %Jéﬂr&it% (whole cell,

el ectropora m cr oi nJ
cellj lyerfte of dtsnuptaﬂsqilsbttp@n orgafigu ivbaleandapsot yphtasr distupted cells) or
f Y,
togdéﬁélggl%y use er 219 r’%ﬁ % F ?ﬁre@ e%?cr%p&egingl g&fsh Q)rll lé%}gnolfcule, or a portion

therepf.pdut amigeofeliaitp mo weiigent ﬂ@pﬁiodimmpm tqspdmsp ratgei anhummal and/or a
rotein)., wherein the protej nat
cefélé%lﬁcrilra?eﬁgingrrlgge Tes o%se)c%gallgs? &]’é i%{/r%e BE Funilar Caélfg?ﬂs NiE aw Yencountered
withinpaisd toelin dndhtbsmecalfl an cialiividuas abevmliclﬂ itisr wptigeh is administered.

el | an. organ ol e organism |ysate or
A&m&aﬁ%ﬁlg,‘]ﬂ%@}t 1884 ?ﬂ'a‘i% ém@g’?alg@?wdr ate (such as those
exDrQﬁ%%dre@é}rlﬁ?@& Sfim Qlﬁltfoﬁ)of Q{ uﬁfhﬁﬁé BRYoBSH ife t&n Bantigen” can be

pOftIOh t hereo ant |gen elicits an
usgrt ingerabangeeblyi withnthanterme Sipamueoges’.g. Anaimmwpegdn, as used herein,

JRBHLY al‘f"alﬁ% }1 WiRd ai&l 4 ﬂ{ﬂﬁml El%glogﬁleﬁleéﬂ%'dgﬁﬁn&lﬁel esponse (i.e., is

sanme or sl ar antigens that are encountere
anttipenicdl fushghat atdarrssna‘estlcuf ofithej indnwiagealto ap anfrah(etghevia a vaccine of

th@géljeéye?l@ 111\? m [‘Ho?&l& {f%e%ne{pgéfdc 1?1111%11 pesﬁglﬁéeg%%lfs%qm same or

er agen.
sigmlai pmtigeas ithes parmpmtthledmﬂnn ‘tkaerﬁxssgarbf thaalmhml used
i nter changeab!’y with the term"i rmunogen”
i muAtogelerages” iseiwdiie depribesantissadhitrs @mw@%lw fem, amount, or

ro@ﬁé 6f taélr@n@ﬁ‘é'fﬁﬁlaéucﬁr’tgétoﬁlefeeis a TEdcel ed dn 1rﬁ1ﬁ§ﬂ@ 'Pecsﬁonse to the

e., is antigenic), such that adm nistration of
amrﬁmn @génpreéelawmmhﬁ!ﬁmueb Ign-resflogsiyenessc fnerswf octlm mactlvatmn or

AALESE Y 1'11{}}{&&14 ' ?ﬁgfﬁe sﬁt th ‘?& @ﬁge %Qoﬁﬁ&c 'vsfx{hc tljxegtia{%'igl‘;ageen or a cell

response agal ns aneg or Slnl r antlgens t
exmesust @rmdsontingd syrhtthleragessues of the animal. A

"t ol IS used to describe an antigen that
pr ov%dﬂ’g‘c?lﬁafén& Yithgen L?ﬁiu‘?ﬁ a0 BRIHEOHD B UFEs PWa‘F ag putigen used

irsalGdtctdeaivhbRel Blological fe@ﬁé&%@gelﬁitaﬁbﬁﬁﬂﬁﬁjlmﬂiﬁﬂ@ fesponse, tolerance) is to
response o the antigen preferably substanti al

b‘?]%“@é‘%ﬁ’é?%ﬂé%‘é““@ﬁé@b‘ﬁen ot her inactivation, or

del et,i_on. e SySHEM ells in.response to co

Wit h em? 1}u!)({rEgH{e&ndooP}r{g’a cetf ¢ 208, FUESR S, O HPRY epn("tl%l & ragment or
esitogle dfodreamtigen. (ng "a/p@:mdnd’lagm@mm isgBuniit oA laﬁtlhlfdy epltope or other

is an.antigen us

Y aREr A g Beb Bl Raas af ok Supe R el iGpfunogen when
adfiinidtefet o rRSNANSE, Fop |eQﬁ1ﬁpIé¢)a di8glk Grotein can contain multiple different
immunogenic domains. Immunogenic domains need not be linear sequences within a

protein, such as in the case of a humoral immune response.

An epitope is defined herein as a single immunogenic site within a given antigen
that is sufficient to elicit an immune response, or a single toleragenic site within a given

antigen that is sufficient to suppress, delete or render inactive an immune response. Those
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be elicited agai nst the vaccinating antigen. An

"I mmunogeni ¢ domai n" of a given antigen can be any
w@ororiogat92 f ragnment or epitope of an antigen (ePQI/USA07/061572

peptide fragnment or subunit or an anti body epitope or

ot her conformational epitope) that contains at | east

one epitope that acts as an i munogen when

adm nistered to an aninmal. For exanple, a single

protein can contain nultiple different inmunogenic

domai ns. | mmunogeni ¢ domai ns need not be |inear

sequences within a protein, such as in the case of a

ofiwkitlr @l the ramiwill FedRRIRS ¢hat AN cEP bpﬁcﬁiﬁeslaSe dﬁf‘dlélﬁdnrb@ieedlfd composition
enic site W|th |ven anti g

B T QiFrr FERCIE FoUP e resr s ripielr b6 3RSl VGIC gathway differ

fivi @htopdd Bre8gRAd Ghidube tl&é tdiesy & GANENpARWAPCNEL M es | Gin be linear
sufficient to suppress, delete or, render inactive an

SCOMFIFG OF SOBORBBIOTP GEERICSIRPTEIT S PRAINGEERR). An antigen can be as

skl QEni 81k Rpfopk, €N %ﬁphﬂ@@cﬁﬁm@ﬁﬁe %lﬁlflﬁlr ?}to{p& SAZ§uch, the size of
and conposition from epl t opes,

2@ gintigPeandheasemralbias #hostigH 2t ameincagisls (¢ gmepadﬂmsi as large as: a full
lﬁg‘fg %[Otglﬁlo %c@ﬁhﬁ? Qeﬁ'mﬁfn?éeﬁﬂ{de shﬂr Lhedind h:%u%l@é Pr dibins, whole cells,
a hwa Epl opes can |nea Se(q dence or
Vot étiﬂﬁmonmaﬁm% Tt Préieny ébens@r =g, kiymhsngf véwloms)s or extracts of
n’ﬁgrrogggra'ngs%% Czrg%&l?% a%ggal,rls C%ﬁl lﬁéien rﬁoh&%a&%g W‘hlcghcan be loaded into
atyastsychiclepr imo ammlg@mtmamftthe aisveatrah I Ifamlhbe) appreeibfed that in some
( tide and e
ﬁmﬁg%&% gtse i \ﬁhegil Wg%&?ﬁ& 18 e)gl%ﬁstsl 1 b% K%a gl?lghg fg-om a recombinant
npq:lgtcgacnismolﬂou}eé,nhe al}ttlg@hes m@,oiWﬁprBlcanhb&m whioheic proteln or fragment

t%gc{fo Partlg%lqégrggﬂ 8;{1'111}8 [Itdr%%ﬁogg%ggaaﬁmn 11 ?d 11¥tﬁ,1%¥1§§ fu%wn proteins of
tieedidiventam, aradescpidad heein. i ncl ude car bohydrat es, which

can be | oaded into a yeast vehicle or into a

conpoYieeeiBptia” aramiminestion refers toithe elietatiop r(mdnatuceﬁ of an immune
rd

chel DR SRR, BBkl pMIADSLAR SAGEA L o o et o
agigéisiagioncdiothermintige, efqnet dretogethiegy evithi 2 %djpvarﬁel\faccmatlon preferably

1455&%] Ha gén&fgﬁ oy n{}k{ﬁgﬁ eﬂ%&t% 1e1rnosot%ba%qﬂ%§ n%pﬁtpl&% &9 ﬁ)eeoantlgen (ora

sourté uﬁniha afmugem)n ekicitst & mimmofet ﬂeepcn’rsv @rgtairﬁﬂ tiey ntigen (or source) that
ni zati on"

Vi t
R L e S et PR P AR TR of P eRH g aceination is well

knewp om glee a-garl‘hs ﬁmﬁmnaméslpgﬁsrt that isreMNeY BN a€m@fistration of a composition

al er ion there as.a result o
(Vag ﬁﬁnﬁfgfﬁlgtqlg n{)pwmtéona?ﬂnl HY detetiebly Ffl?rlﬁﬁé%l 98y foget pf the immune
rapondt] (y.@nt celVatlin@l | s atafhy repehiss bfoRine production), as
gl;eot eat iye_ or_ ther afgutl c.effect, wherein subsequen{)

2 1 the aheensh Of e Wls%a%%h?tébe §PPPtiemt i gen)
elicif STaQ‘Elgg daq %étgé PRORELEIA n%én)g %g%eg iyg Pers( C%o a yeast vehicle

SOUYCE) t es or preve
exprshing ome Glmlbteeheamphgbus éﬁh%etm) acieqtellofarly d6g ite atuifaue),| iitracellularly

CRF 08By ool Tot 2B R ek OB B G Tk ymosens nave
bedn gdrerablyateaibedrin eld dronSezan gh &l anpatea s tsagBoesazhange

in any facet of the i nmune
In one embodiment of the present invention, any of the amino acid sequences

described herein can be produced with from at least one, and up to about 20, additional
heterologous amino acids flanking each of the C- and/or N-terminal ends of the specified

amino acid sequence. The resulting protein or polypeptide can be referred to as "consisting
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response (e.g., cell-nediated response, hunoral

response, cytokine production), as conpared to in the
wa@baeneInf the adm ni stration of the conposi t PORUSA07/061572

Tarnogen (targeted nol ecul ar antigen) generally refers

to a yeast vehicle expressing one or nore heterol ogous

antigens extracellularly (on its surface),

intracellularly (internally or cytosolically) or both

extracellularly and intracellularly. Tarnogens have

been generally described in the art. See, e.g., US.

Pat ent No. 5,830,463. In one enbodi nent of the present

epsenidpllyi off, tharspedified heninmianid sguenceque riRaswe bl etcording to the

i+ b duced with fromat |east one, and up

PSR iRy, Sl GR bt 570, Bt Sabensodano acils that are not
nﬁtuaauyif figindia Gike. ,ofott _ﬁgnﬁ- i mefugs, m;] BRIl ﬂl‘zla)lk_ir%n b Gbectt@ amino acid
S% uee%%ef, IOg gba? :;lnlt’fgl%é 2%!1%8?5 g?uegf?xgcgta)r{(getgg gge%iftleldnagmigg c?:ltciedI sre]:quence, or that
Wanlth 806 be RgesRATy #ld Hudbotldde thaetifld 8 BNNailP cBGhGle nucleic acid

s(ﬁ%uence. dAs gll scussed above, according to the present ]
STHYBRR. P8 Erh 8RSt BBy asf meurmegsasait eoguBelgudgcgene, if such
noleatidd3an aled AlulallflocBi@inB Abqitdbs hithd %ah9Mod _u%ih gtandgﬁ‘atcodon usage
,fo%nd in nature, 1n vivo) flanking the speci |%_ am no
Tor- g YegRisRcEOmowhichathe figem amine Reidesquence e detived.i dfimilarly, the

Bfasé MeofR@ms | ds8chiRAN, N aGih et i
pnotS bemenco eo? by the nucl g’%t%l ?gdjegﬂ ?ﬁf’ﬁfafe f‘%éqnﬁé f \tlw\@&e% acid sequence
hereiy refersyiogorusleit aejdrigaraice eaedding e gpenifiel emtodicitysdquence that can
beRekEd 8 HuFh R 186t Loy OB CHIRt i ~

genef i f §such n&c eg??’cefgge%} ?(% %%nlﬁag? u%%aﬁoét gg’c%c{r]drelﬁl?}rbal heterologous
ngelgefidrs et \peele _Of 8 @ndé@_ hsiNgnd tadrtblamdclemdmid ss@gece encoding the

5 e given amino _aci .

oL SRS ST IS AR ARO oy o e
neg i &l haturst in witen) flmddhgiiliehnudéieraent eeduenee Bh@IdBi the specified

o erein. tefers to a nucleic, aci L .
o el SRS, Nk Bl WPy’ o S Ps5 Bndn ecoroti that mapars
agprddigionklafeidorbyo fthicopraa¢inl @acitangeetheaRBictidh bo IkS pFAEIY having the
séesci ! u1t1i160b‘ addi ti onal heterol ogous nucl eoti des at
AR STIPREPE SSqUEHEr the 3' end of the nucleic acid
SeqUeREEABNC AR ENG: SRRGEES 0GR Ll Segyence.
The heter ol{gggousqu% ucl eglia/i% geléh’aﬁjg?ég%lt% g%lgsfﬁlggﬁl %lil(?sou%% a sequence of
apinceacids ghat fag mdt paturivufosndi(hey ined Yodtdainkiatgret ve vivo) flanking the
Ch @61 ad; e.e J eci fded. am . .
Slg%i d " sequent gledS% H%%bglcﬁgggfgg% &%&ﬁ‘g? ?Jﬁlael ﬁlﬁ%hoé‘ %fl;{gﬁ gpecitied amino
agidtseavwwsdeon that orwilt noh&t dnopded by ahy naddotidesntht flank the naturally
LUngt . i . changes..t he f.uncti.on of the, .
R L T T p—
thie gened iih gudho nudleotjptes sianthe i manenlly aecul gt @606RG0WSTe translated using

] 1ds' are a.sequence qf am.no Ids that are |, :
<SR epF o R PHERER Storf o (e et B ecid sequence is
detiived) Theaefioiangt idagt Seahinoedi@rsitRicd el aRCRMEB Boud o the influenza
altltE'aetl are ngt rel at eddt_o. he Ifunc_tl on of L‘he specified

arft NS a8y R a1 Srsitueadhatsnt Botne ity dortsiidanking the influenza
amtigennucl eot i des that flank the naturally occurring

nucl ei ¢ acid sequence encodi ng the specified am no

aci dAseepdingc ¢o dbe i presut uinyeition, reference to a "heterologous" protein or

"heterologous" antigen, including a heterologous fusion protein, in connection with a yeast
vehicle of the invention means that the protein or antigen is not a protein or antigen that is
naturally expressed by the yeast, although a fusion protein may include yeast sequences or
proteins or portions thereof that are naturally expressed by yeast (e.g., an Aga protein as

described herein). For example, a fusion protein of an influenza hemagglutinin protein and
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the gene, if such nucleotides in the naturally

occurring sequence were transl ated using standard
wa@owanrpsage for the organi smfrom which the BCTER2007/061572

am no acid sequence is derived. Therefore, at |east

two am no acid residues that are heterol ogous to the

i nfl uenza antigen are any two am no acid residues that

are not naturally found flanking the influenza

antigen. According to the present invention, reference

to a "heterol ogous"” protein or "heterol ogous" antigen,

i ncl udi ng a heterol ogous fusion protein, in connection

a\iienst Asy @aytinvigtvonkidesfl tbhee i rhetarblogoustpmbesin tvish utshect to the yeast
BRI AILLESL B A RIS P A RAR B Lot sty
epmeﬂedbymayaﬂnclude yeast sequences or proteins or

portlons t hereof that are naturally expressed by

(e.g: ccgﬁl%g) g}edp@q;e,agt Avepsiony thsaplirpssr éielﬁ,}:twqtb binds to" 1efers to the

aBXENBE 8 aifod§] ANigRh MikdiRe hapRRnd & $1H§ﬁi§?aﬂnar of the present invention
hemaggl uti ni n” protein anda yeast elnis

tepiesyraialy bied inesngciied e @ﬂemgohr@r@ smﬁc ioallyi thiy phessp dedlectively binds"
rdfrsttBqnd §RelAVsiRERE Qe tlgtgmotléra%%ﬁl%f' S@% A taﬁ %P%oedsy? Bhgment thereof,

i nventi on, since such a fusion pro .
ophmding pa}rtne&wrmmb); wheyain e lepel od) rbmch@,tas mdagured by any standard

a&‘é S 'E 'aHV ng)gfsaw} 1sp£](5§sscﬁa eél%’ﬁhé%%%'yh%hglg%ha& the background

Stot of ~an an
C@lﬁta@r@nﬁhmssm nHpngxqgaplbnwhemﬁaetthnmpgaaemmmmmm onmtxols typically

re t 4 ed
S LR S R S 14 B gore .
thehd)sspx@coif an:tl ghi)) dvhmg‘:mfanmtpﬁ ®1f eedtivity 4619, men-specific binding to the

B LSBT ESC e R Ll e s
clmysnimyd &t lmmkgi oaﬁ;d.aEn{dinQ can Benmlemﬁhiéﬂ)@éiﬁ@éi Yar 1¢t§ of methods standard
atistically si nlficantIX hi g %g;%ﬁﬁn t he bac ground
g LURErOPOPGPaeRE e by inptis g SHBERER P HESeC)
s n I e
Wel | ?ﬂ? &ﬂﬁ%@?c%% {9 a%lntg%ﬁ gﬁ%ﬁé ég?&péﬁ gmﬁ’]ai, 1%8115. ;%lgferably a human.
Maragetsrinclado et gie. ot hmutedt foe feahsannmlsoﬁpcahamgmﬁs), ,pets primates, mice

a%@erél InST?g t?ﬁgupn lﬁfu%} Il\J/é t¥ ‘%olg—g,wgangea %5h S term “animal”,

“suteqieor tpatidatilg f r agment t her eof in the absence of the
antigen is considered to be background. Binding can be
meas UYEHORASi 1A gn asaled Brafeisfor pelywerfidesindhelpiegerit invention includes full-
16¥eth IpgiGtetid] RGGED E)Y(S'f@mb W%@S ﬁ%&ge dﬂn aiﬁ:—l-&o?‘&rmational epitope, or
i mmunobi ot assays, et Vi dual’
homolese &f suchymefesisa tMsn easpnezﬁﬁelﬂy, anmfcéa’fpd eroémabao;amedmg to the present

nWéHHQn 1%2{3324 ahéﬁﬂg’a M%gé’fﬁﬁe W%e Jéﬁcf@)ttﬁgc Hag bgglﬂe{ﬂmved from its

ani nal S ni ma mce an
ngtyeal traitien (. e dibat u%ﬂabe'en(mlhjdgetmh@dam nteaipebetivge abdl gamirdude purified

p%(%@gg ef’cjlptlr”ll;? éagﬁhre% tpé‘ﬁ%%%re %Ecqn%m%ﬂ% gleorguccfch g?gtg{éxggﬁfd synthetically
piratinesd porteing (ﬂmﬂi@mpﬂml Ak en@t Hlspfa(ﬂ&tcﬁld@Ss ncfmeﬂem the extent to which the
pp r’ugit eilas beern pumafe({ " 49T erably, gxramilscl;]lateg pzo erngm <)th ﬁxgalljresent invention is
ploduced 1ecomb1nant1y According to the present invention, the terms "modification” and
"mutation” can be wused interchangeably, particularly with regard to the
modifications/mutations to the amino acid sequence of proteins or portions thereof (or

nucleic acid sequences) described herein.
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honol ogue of such proteins. Mre specifically, an
i sol ated protein, according to the present invention,

w0 200a/0p2702 ei n (i ncl udi ng a pol ypepti de or peptPdEYS100A061572
has been renoved fromits natural mlieu (i.e., that
has been subject to human mani pul ati on) and can
include purified proteins, partially purified
proteins, reconbinantly produced proteins, and
synthetically produced proteins, for exanple. As such,
"isol ated" does not reflect the extent to which the
protein has been purified. Preferably, an isol ated
pr Ot disrused htlem, preeisent"homobipukb O s ised po otk protein or ﬁeptlde which,

| nantl According to.the ese vention, t
e rrsmmrr% Igf 8%““13%3’10% gt Pgl?'f d ﬁﬁ' BE € yBRotype” or "wild-type"
piondiay b aimeﬁhliqdaﬁ@albhd', &bl ltlae hytuyullyhoécﬁga{gi pid@elhhﬁ peptide, but which
i.fi atl ons/ nut. at |gns t am no acid seguence

of
i BRia e B oRIPTais LS Pl DB UBHEAHE Of Sk naBHaY ooeurring form. Such

clﬁﬁ@ﬂ@ﬂﬁﬁ.&k des afel iR dirhRdEtd- oﬁ&é&% G &l Dievh B&ihé raH‘d side chains;
"honol o i.s used to refer to @rotem or éetl

CTHBER OBF FOF &t S gt aidey rrwhrd)n&)ée APPhEE-Br Gt Bvaeatnd version of the

M@hldﬂq;eﬁhdﬁ insdrh6ns’ P05 RE utiBhs; dMahges Mps?ele&ﬂ@hﬁét@ of one or a
m nor ifications to the natural goccurrln

eﬁY e grdige phinge, desinatigrticn. rasladiagnbut met Hiited to: methylation,
g%@iﬁét{bnanglgfs‘%ﬂ&gﬂgﬁ'nn SetHAGH M ﬁcln% SdiBafi ugﬂ:lng}’a’uon, palmitation,

occurri ng hanges i but a
amjdafips ang/er adfising@$ alyrosriphesphatidxvinasiioho Aabpaiokigde can have either

eIDALAE : d&RAREES o CREL RNt e L gﬂoﬁeﬁjﬂ?ss taﬁl &%lgat%ci] 9 the naturally

del etlons (e .g., a trunca ver e pr
ogsaptingl @yotpinser pemivs. aﬁdhomoklgustqanumlcblds anc hgnge sofi a protem or an

alggggrﬁﬁ%%g%&refry qumgll%galgsnca%b feeﬁq’n oltlce:gs frﬁqgggél}%gques "Kown in the art for

vatl z 1 ons I NC
thegr h@ﬂlc‘alpn(ﬂﬁ pr Q}blyls msylllchhg,dmt nph hﬁmlad y,| diteécOmodifications to the isolated,

My k.St tio ation almtati
oFERN RS PR e shOin B s rpe i fRayito 6% nucteic acid
saqluemet emcodmghherpf(ﬂ)@u aising) fdrasxansild, Reissie thasdtbinant DNA techniques
o g or, sut% tlaII simlar properties as
‘%ﬁ% & O’in Prigee ?#EI“ﬁSI ccurring protein or
pept %%111&0%9&!"2 H%ncpﬁlgte ?ﬁ‘llay %gm?,ﬁsé‘%%ﬁ%&t ?sgén’t%lly of, or consist of,

protel n or nt gonl st
arp émgrco@mé geugsiathat eecatris@pm @boktr@'% omattllmt abd;utfiﬂ% tdneat least about

S@%OQ{JQE fegég a?l Ca@%e&n ?ﬁ% a'ﬂgutn %bclé;t at') ragcinftt’ﬁ)qﬁ, or’ at least about

di fect no 1'0hs e rsoldte
7D6¢ ar & hgstmbouie%(?%, mteleast paboumﬁ%,sgvmthe&m abou:tr90%, or at least about

9%@ C&Idglllt?% oq'neﬁ 1f|:3ast aQ?utr%g} €4S tigactll gl‘r ?&E gﬁuen ¢ u‘f gg nﬂgml or at least
alm%9ﬂ%cidnnmae8)rtab lepbf ot 98?7@16631@1&11 toarag &dagithbout 99% identical (or any

PUELAROER) Bendh T O, B BhURDRGH S, g he i aci

segjueme @fcthd 1&6115\116@pﬁn&lhaﬂnI@efﬁnﬂoﬁﬁﬁénta&@%nﬂﬁcg/ uleonﬂinses consists
ut 50% or at |east, about 55% or at Teas

eséB%tﬁt“YégD T GINSIS Pl 481miBB AFidGTense HEt 1 darS thag JO% identical Tess

théQ Ubo@r 9984 ided@shl, RO tHan D%t P AleltRAS fesd Bt ARV 9’7%QHentlca1 less
at | east agggt 85@6 or at | east about 90% or at | east

thap aheutode idsekeslciess thep akpuy 236 ddentises 20bse padRtineraments of 1%, to
leg¥ tRdn LBAS! 76ROIHen8GT0 oUBRL h&@lallyObo@ring@Rino acid sequence of the

reference protein.

As used herein, unless otherwise specified, reference to a percent (%) identity refers
to an evaluation of homology which is performed using: (1) a BLAST 2.0 Basic BLAST

homology search using blastp for amino acid searches and blastn for nucleic acid searches
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35

about 97% identical, or at |east about 98%i denti cal,
or at | east about 99% i dentical (or any percent

WO dennp17y2 bet ween 45% and 99% i n whol e i nt egePCT/US2007/061572
increnents), to the am no acid sequence of the
reference protein. In one enbodi nent, the honvol ogue
conprises, consists essentially of, or consists of, an
am no acid sequence that is less than 100% i denti cal,

| ess than about 99% i dentical, |ess than about 98%
identical, |less than about 97% i dentical, |ess than
about 96% i dentical, |ess than about 95% i denti cal,

with dtandandrdefaudt pamneﬂasex] thedin 84 quety begmendehiatili@heiuor Id#complexity

nt i.C rrin a
rege?fu & c%’fo]%ﬁ)t( esm‘rl i er e Ltﬁéf’b‘?oﬁc gl Aa iTg gd g‘g?aé‘ffﬁl A.A., Zhang, I,
Zhaﬂgegs hlln]ﬁ‘[ \)WS& Biyendd, i2d, (1067 erengedt BLASTesEPSI-BYAST: a new

ity.refers an eval uati on of
SSRGS dofebise, S el o Bt MOCHIA G o P 5:3389-3402,
ingEigoedledl Sicfegh lblyaﬁeﬁ‘@eﬁw irfL s Nehtiadtly 1 @?EH B'F_@ES"la@d a8 (using the
for nucl ei Cb%ﬁb‘%@i"" archesw th st andard

PREPgivE drgr Prenges Fp lEgtreheath glef ﬁfqu}dér%ée%ﬁ parameters

(Po@iﬂoﬁ@'ﬂéhﬂ?@ I"té{ ate@ QBIQQ§T bYt 1@ %ﬁ)@dl ﬁlat(&i%stgrsbﬁﬁchlff&ences 1n the standard
Al t schul Schaaf ha

paj amechSale‘éwe‘Zl BL{Q‘ISITI %P Ba\?vc %Lzﬁﬁ'g e BL@}ST @awapec@m@pnces might
b8k EnBad aE;’\(-\ﬂa‘vﬁl-ga\s"\:i-gmfﬁ:aﬁ‘te1’1\61$3l§f(‘.>%'3/a\ién%1 ey Bﬂk@t’le bMorogram, whereas a

dat abase search progranms."” Nucle&ic

seprphapgthrgwd An E%@?p%PaE@tp B&AS T umyg rO@ﬁefrfeth@ seiyenices as the query

QbhdeCidy) i ndt 3k -
SeElar ar?et e%,sn des?:rfcl1 ed betgor\% s & udyﬁér R%SH%L/%T o ?%dmon, PSI
A Ts peavidasdany é‘#lmxilftte<i)a¢9§vr’éoelsg \(eF!osm tafom-"Spede’t |search which is a

t 1t t u
o8 S (ke PO L YR, o » e
BEA@TBabtaba&ASTclan d hBLRSIFBLAStTV\(plsg!am fuses Sﬂae] velioestion from any

mg}ugilagut%ﬁ g[u%%ﬁ% gerdg% rcgrrlﬁu u\ﬁg &P %103 sg%c:éﬁ% ﬁgogg lf:?ag%)ﬁ,e\ahich replaces

thlenqlﬁll)‘\S'Eqﬁelﬁe B‘asnhe Blsé\S'Foumi d dinmbagd stdrehiagquaneRforasit is to be

ol RN L SR, 0SS5 o rograms.

pr ovrdesspacifia wb@fﬂihbiﬂcalﬁ@é ¥l grRd Us &n¥ @hsiheNusihg BLAST 2 sequence as

©_.search S a sensitive way to | ook for
d?&’dﬁ@n’é’eerﬁﬂﬂjﬁ’lac?&éé\\aﬁh éél?el‘?e lpﬂggbr %‘HSFI 2rSSAUGHSES o Mg Watool for comparing
pigeRpend BuASHdtaleabanes's FaNeN Aidio®id7 lerBLASI4 RS 9988 porated herein
uses the information fromany significant alignments

by mitheRcel EoentBryt rBbaSA Hherguenconligament iscpesfosmed in blastp or blastn

usiid oG LABT O LIgBHARE % E&%l%@ @épﬁ&ﬁﬂﬁﬁ%? JeQJr ht(@?,ﬁ[?:elxﬁ 0) between
round of database searc herefore, it

the fer ssageRpot e Wing Erihe |la@wlqct19n hreape (dlté@tém m@dlrbsﬂlorw) in the
ebiSlting ABYnRRe % t bf 1
g UERE Por S NRef P AT ne M TP 2 srmegesyslignment is
Py Euen elémaéh@j%tg@&al@ defailt pTemetery as fibwadden, (1999),
F ngqgﬁ PR HMB2 tool for conparing protein

OIEd er?ilhcul%l tid g’ sequgn%ggw FEMS M crobi ol Lett.
Ri\’i?ﬁlrdthf?n@% Incorporated herein by reference inits
P%mityrf@ltlwsnmmir -2 sequence alignnment is performed in
Obé¢ragam(50 rndkxtstsion gap (2) penalties
gap x_dropoff (50) expect (10) word size (11) filter (on)

For blastp, using 0 BLOSUMG62 matrix:

Open gap (11) and extension gap (1) penalties
gap x_dropoff (50) expect (10) word size (3) filter (on).
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using the BLAST 2.0 algorithmto performa Gapped
BLAST search (BLAST 2.0) between the two sequences
wa@bdoampa1g2 f or the introduction of gaps (del etipoEUSIVA7/061572
insertions) in the resulting alignnment. For purposes
of clarity herein, a BLAST 2 sequence alignnent is
perfornmed using the standard default paraneters as
follows. For blastn, using O BLOSUM62 matri x: Reward
for match = 1 Penalty for m smatch = -2 Open gap (5)
and extension gap (2) penalties gap x_dropoff (50)
expect ( 10) word size (11) filter (on) For blastp,

usi ngn Gsofit€BME icnRtd inblecHRER agﬁiﬁleﬁc éléliai nRdlEc B R %h@ﬂeen removed

nal ties ap X__dropof f expect (10) word
fr‘g‘T‘Z‘@ ‘(%)‘ Pilieg (g )at hgs Heeg|sybisst fﬁdwndna@p@laﬁw)eéa patural milieu

beiSg BheHehb18E 61 8Kilotho¥BIE G4 kBidRE nﬂél&c%ﬁf‘mﬁ%@%qg f§un@Th nature. As

its natural mlieu (i.e., that has been su
sushinepelARA| 6@ﬁSa1@crtdwyessmtﬂy wﬂp@trthp epfent éqwfbmhq@etrmlmc acid molecule

heg%gﬂ%uﬁﬁe& h&ﬁ’ rfi'i’(ﬁ@é@s s W x‘ﬁBlehhl% cﬂ)lég Gt ﬁmcﬁfﬂ'eda enéxre genome or an

nol ectle is found I n nature. such
eniige cheseasemei inywhish| betnucleic @sutdelfmpletcnlevxial fohnd fie nature. An isolated

m{bﬁéé% 9%1E ik 15'9+r?ﬁlg e ngegﬂl 193%}5&]21 n%gle%cb&ﬁd 51%%(:%1% t% 3t includes a

ecu oes
gean et ﬂéfaeﬂmm anshrpmosding ithat hecinds| ®ich groé, dbut 1ather 1ncludes the

L MR DT T —
argrplabrallyefaundtoni the Isamhes:hangmmel. SAnatolated maglﬁii':rﬁcxd)fmc&ecule can also
B TR 0054 255815 O LS o  en o

scgssme) atididomlt imdidie agieiBethatodd noo nedidally oAk theRpscii®Bhucleic acid

BT o Dot AR, TSGR e aid ot ca
inslnde mmgpl Rmm: | (eigS, lﬁm\m;z of WeHo&ies aﬂ‘k@ﬂueb DNA - & RN& (e.g., cDNA).
f the sequence) additi onal

Lhe 3
Ahﬂ%‘fﬁ'@ téeaP E??rg PHglFmd%P‘ﬁ‘] a%oqm??amwawarﬁﬁerf k@ thgopleysiqad gucleic acid

mBlé@{ll@l @nd’i‘ﬂiéj lpﬁﬁa@é' engBleld afiat sqBehde’ SprimBSlye ftRIRU ﬁle Sequence of
guences) so| at ed nucl eic acid nol ecul & can i ncl ud

g tldmﬂn (the grucleiagiyl mplecyisr fheatve ehrages eqn he rusgﬂ\wﬁ@rchangeably,
esﬁéﬁalﬁﬁwﬂhqes‘%@% a Alcidouah nﬁcﬁ@cu@@ ro?%%ucf%&’ni%c%g cgféhpe being capable

nol ecule” prinarily refers to thé physical nuc
ofgaicering pdEeiF® Aemaieobhpresein nucl ei ¢ aci d sequence”
refers to th ce of nuleotlde

I
Pl Bgedeb Bl a5 AR o Pacgtl Sttt judite = least one of

anyniRicid asigeaihonce &ﬁ@c&ﬁh? bhy oMé bnioRs pRA&INS @es%n‘BH& lh@lefn operatively
i.d nD ecul e, a nuclejc aC|d sequence,

1"@%?&&8 IaE BF BRI dOH JrRASEHERIANGP! FgHeICH C@Pabée s? Bifestively regulating
e)&lés@?ﬁﬁfﬁ%ﬁiﬁﬁaﬁlﬂfé gbalgltlﬁ?)lﬁgdlg(sm B YLR td Be RaRPtR6N| B1th&@h the phrase
"nualr;nc acid molecule" primarily refers to the physical nucleic acid molecule and the
phrase "nucleic acid sequence" primarily refers to the sequence of nucleotides on the
nucleic acid molecule, the two phrases can be used interchangeably, especially with respect
to a nucleic acid molecule, or a nucleic acid sequence, being capable of encoding a protein.
In addition, the phrase "recombinant molecule" primarily refers to a nucleic acid molecule
operatively linked to a transcription control sequence, but can be used interchangeably with

the phrase "nucleic acid molecule” which is administered to an animal.

A recombinant nucleic acid molecule includes a recombinant vector, which is any
nucleic acid sequence, typically a heterologous sequence, which is operatively linked to the

isolated nucleic acid molecule encoding a fusion protein of the present invention, which is
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any nucl ei c aci d sequence encodi ng any one or nore

proteins descri bed herein operatively linked to at
wo e@sorpe of any transcription control sequenBET/US2007/061572

capabl e of effectively regulating expression of the

nucl eic acid nolecule(s) in the cell to be

transfected. Although the phrase "nucleic acid

nol ecul e” primarily refers to the physical nucleic

acid nol ecul e and the phrase "nucleic acid sequence”

primarily refers to the sequence of nucl eotides on the

nucl eic acid nol ecule, the two phrases can be used
capabbrdfﬁm@h:wg)ieﬁpnmapmt pﬁdduytum bg t}ree&pleﬁtprbteirf;l aRBGAIREIC is capable of

ucl.ei.c, ac seguence

GfsSip b iefie.fin gt Eoions PR’ ShRrRBinE chelip pseat invention.
Sticles oedivinantconfaireaudl €¢ apidi segiidcys thetf e ot falrdlyGoBhEadjacent to the

B B S A et to PR s 88 (<o nAGeiEIo OB b either RNA

ot DRI iBSLProRMGbEE 6r &Q&a%cffw 86dlbRTehilyGh thSpresent invention, is a virus
adm nistered to an ani na A recombi nant nucl eic aci d

ohd) Blesri n&eeBRIngnt ¥eRioasi Finbeveeton thihrloming sgayencing, and/or
otheRig %a%ﬁlblﬁaﬁ%qbl? RE8leict XAl Clﬁé)lleb’ul@s h‘a‘:r‘ltdeéa‘?ll BIRMeEd m delivery of such
sequence, which_is operativeiy linked to the 1sol ated
Hwéf‘elukﬁs &€& B PYID DA Ve citiecich vigpl yegtasatedpiaetiaph Refcothénant vectors
aRIBERMb1) DYRNLIRY !
3560113 48100 bERRAEELE kR0 oy bttt
AAYRIASSIGN veqiensl Breftrrefiordoombinagt vhriorsuart eipableiof being expressed in a

trANrSG Bodi B4 @ host cell according to the present
i nventi on. éuch a vector can contain nucleic acid

sequén@efecbidinadl enodeduld af Unhdlprasehd U@nady, ag@iic tRid Rdblecules are
i sol.ated,.nuc| eic acid . nol ecules to be inserted into

OPHRIVRLE t BRkedre *GRRPROR aeohys o FRHBININENACBHIAION, Sequences such as

trehdchipti o lcBk@b1y ghiendRk, SO EdhtrodREqRheéL r&@lﬁs b replication, and
t he present invention, is a virus or a plasrnid

oSk semlAaRt SoBERessthel i1 sompatible nwith eth%ﬁ@ﬁ’; sefl ‘and that control the
e}‘élﬁ“@éé%iﬁbp Hacl B GRS m%ié%ﬁfe‘é" o?echg?msgﬂtl Rl AhOf IIPH&(JHQ 1r, recombinant
acid nol ecul es, and can be use del i very
mpiRcalas| ‘@%ﬂ(eeplgsent dsverion Drgudgasusleie asid mqlﬁcrtdws tha’c are operatively
lﬁiﬁ‘&f t%rorféacﬁ“%l\é 3‘2?1[695 n cﬁﬁg&r@éﬁﬁ%s V’?ﬁé s@‘cgaeraélvely linked" refers
preferably use e expression of
toniiileng kauicleimarid amledudo tdhan p:epremcedccnm oéseqmpc@ssa omnner such that
e r c re,c
th\éaeﬁ%%rcgl)?pif eesgfegge%dwﬁlg{f mes %ie(dgl’ltct)ls 1§fo ?d t?é)nsguced or transfected)
inteedobiaelint nol ecul e of the present |nvent|on nucl ei c

acid nolecul es are operatively |inked to expression
vect 6o 1o the yeseal invanBey. 1Be deran cleansiersignads used to refer to any

nieHRIASBY Vit BAn CRBEERIus SRRUSD GERL mbiRAR éte' 029 r&IMBiRint nucleic acid
sequences, origins of replication, and

ledt 67y bsedbesnieds inthae selb céfhﬁatwrm e"twnﬁhrmh%mﬁ‘o@tan be used

nﬁé‘zjch %I‘égbl'jfh@ﬁh CORtfRh iRasRXALSE SR %{chmré%e Es]‘: w88 b refer to the

nmol ecul es” of present 1 nvention. ticu
intwdveiimelfmucteid @cudl edeayfestinte 1pme@eaitcellmwsnh amlgandalau@aa and yeast.

Iﬂ‘HﬁleSbﬁh%%ke%mlxeel%ﬂlne'ﬁalng}@{mﬁfo%" P ELAL Vd%Léf.HJe ;ﬂ)h%gented change due

re expression con séquences
to' dpae aequma‘ebly dofi Endogd’louselﬁlB'ﬂ@CtE&IdSI bj(lthcg rmcmmgmlsm aiddis essentially

i{%@ﬁﬁ’téﬁg w181 f12 EARMES Slfo ich qm’fhelefgleq %enc Ectioh %cﬁ?iques include, but

are not limited to, transformation, chemical treatment of cells, particle bombardment,

electroporation, microinjection, lipofection, adsorption, infection and protoplast fusion.

Vaccines and Compositions of the Invention
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the nol ecule is expressed when transfected (i.e.,
transfornmed, transduced or transfected) into a host
w@edoz/0925exordi ng to the present invention, thePCEU#007/061572
"transfection” is used to refer to any nethod by which
an exogenous nucleic acid nolecule (i.e., a
reconbi nant nucl eic acid nol ecule) can be inserted
into a cell. The term"transformati on" can be used
i nterchangeably with the term"transfection” when such
termis used to refer to the introduction of nucleic
acid nolecules into mcrobial cells, such as al gae,
bactEm}badmtmhtweﬁﬂie .p1 ésn:nfﬁl%ﬁ’gd)ralel&gsdi e@m%d@ﬁldneﬂ'vﬁbcine) which can
"tr nsf or to scyf,i be. an inherit
278 g 4 ASiEe GEFSrecar 10 o OB, LGRPE response against an

anangbﬁi or bytigdne, m&fmp@%tﬁmﬁb@ﬂlhﬁn@w gfvtédlahYanimal from a disease or
term"transfection.” Therefore

nonyno
SR A U A PR R ——

1e§t€ltm§ iR frld dRbhRNor caMdGRl The %@fr@'@ﬁhoﬁg g6y include: (a) a yeast
rticle bonbardment, electroporation, mcroinjection,

thil%faeé‘t PdA hefé&&egwuaeﬁgerr FHIBBISPO RY 9805164 Bpibaer combined with the

ydaks \RRicleYac Bhings c@lﬁﬂos@ﬁ’m%%" MFudf of BBast vehicle, combined with a
I nventi onEnbodi nent's of the present |nvent|on rel ate

heteyolo seusrpuisgan mAvided ée thecormyvifenotan vwm@s@anpqmtam, such as a DNA

vd¥Bie0d Jrbtefl %\%Jnﬂavefc%iﬂe gedi ﬁflg&i R MU R afdd - q¥hen the yeast
| NUNe ‘response agal NSt~ an antigen or antl

vehigle @Pcereﬁeenembomlmmgem; aptipenscare aarxpmssa*ﬂabl proo'uieal 1ntracellu1a11y,

eS0T o Bgﬁjﬂ t1+ (écﬂl%ﬂ'f%hﬁlg q‘? ceﬂg“%céljngpdlg‘}én%, the antigens are
pat hogen)’ or "to’ Vidte at least Sne synpt om

prowisigtit a (fu$lpn npltdh@ntdl\sleah eaner dcsj)gmhidt torstabiiee the expressmn of the

aII eas ve
heg%g&%;\g é’?ﬁé ng?g I%%g U%Stanet I;ngeé 2t 1t RS tbanB tlongl moﬁiﬁcatlon of the
expsewed héterblogoul praeing andoneth, Edsmb bﬁlby)&ﬂlsdnts\{ ehuse! e fusion protein

oSBT S5, B YRR UPh S et (ot

eip@ésmom} dnetilision pateing also Prowde hitddad sdlCeaiited iMune response and
vacci ne (@ngoteln sgﬁunlt vacci ne, or, a killed or

iny some embo Bgt ﬁé@ml mﬂquswégtar\c}éﬂp }aé)l}égﬁplégssmme than one

diffReer®raiiReR, and/bf RS coddHihddie RMEthAbehe® XRASS $@1‘ﬁcl€§ expressmg different
provided intracellularly, extracellularly bot h,

almgyn%rrg O FUSIPn MrRtcats, 478 oS ReR! We‘ﬁ%ess?qwés eﬁwn@er@t proteins by

thelRap PoHiledeas bysh Rl QAL B yahi: %ll@iroﬁlag? SkEiRR ¢ah ooptlonally be
stabilize the expression of the heterol ogous protein

further procgwsgd to § ¥past FEoplapievesst shesttarrveasiragmbiant or cell wall extract or
ﬁé@mnfdl GRHAQE tlﬁ:ﬁec}fh %ltﬁéﬁheﬁ $eh aﬁf)&hmeﬁﬂ@ﬁ% ?ﬁ\%ﬁbﬂ that one or much
/or "can, in so dinments, cause t usi o
S‘ﬁhoﬁuélloﬁ nreteins @abdr &s ée@ﬂednm(q ncMeaaiu\regquer éngl s arretdinsppr otherwise
Y, t e agell ul a -
o D e YA L P eI E bl o g aypocine of the
presdiit insediia.ed | nmune response and in sone enbodi nents,

a hquré i mmune response, and preferably express nore

Sdi fferent antigen, and/or are combi ned Mﬁth

ot hefn %{\?}2%% the eb& 1éos§t1o(ai1)§p eSSI ngltngé |f E o 1?3)%%5%% % the following

These ron I'nsar
aspecto nédatednd t]pH maet Pehidly are 1ncluded in the invention. Accmdlng to the present

invention, a yeast vehicle is any yeast cell (e.g., a whole or intact cell) or a derivative

thereof (see below) that can be used in conjunction with one or more antigens in a vaccine
or therapeutic composition of the invention, or as an adjuvant. The yeast vehicle can
therefore include, but is not limited to, a live intact yeast microorganism (i.e., a yeast cell

having all its components including a cell wall), a killed (dead) intact yeast microorganism,
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the yeast vehicle (e.g., by an intact yeast or yeast
spheropl ast, which can optionally be further processed
WO 00a/09395t cytopl ast, yeast ghost, or yeast nrODUS2087/061572
or cell wall extract or fraction or particle thereof),
although it is an enbodi nent of the invention that one
or much such fusion proteins could be |oaded into a
yeast vehicle (e.g., as proteins) or otherw se
conpl exed or m xed with a yeast vehicle as described
herein to forma vaccine of the present invention.
Yeast Vehicles In any of the conpositi ons@ﬂ(ﬁe. oy
or dageitives thepdoftihelugings e ryeast apleesoplast (Z¢.he Ye |C§§A'1an a cell wall), a
ye%ﬁ é%%&?f?é{,ﬁ gtr?.e%':&%o 4 acl&%?%tcen%lpéxﬁl AlfedsNc &’é&@fjg}id%t (i.e., a yeast

resent |nvent|on

cell Qé‘ﬂdinglameﬂheall mmmsmdsiytmshn)( e.sybeelbulagtsiast @pmbrane extract or
inta

fraciipn (ééelﬁgt C(a sf 1652%1 I&%/ ?atgln\a{s\xﬁtagte rn?e?lfxblgﬁ apcﬁh@ Vg)ndt Ei%tkusly as a

one or re ant
subdtlRilaY J65dt PartRie)! bied ppstitdicwalbpepsiationn of the

i nvention, or as an adjuvant. The yeast vehicle ¢ cell

t herééast ephanmlam:e arqgtymlqagy rmcpdqcie%btye@zy@ang dpge\g,’gon of the yeast ce

W%{Plt g}l‘fhs (%eﬁlbodqsc ROHSRN ogrgxg ?e ’1n @‘w)ﬁ‘%ﬁﬁff eehil, I@QY :j)%th Enzymol.

onents incrl ), a Kil
194d 66ip 74 ninzotpoyaad helmmlvso@fgalmesmlf@ ICHH@FY vat i ves

:; 2|e|rﬁe(g§(§ I;g}rr]tglgllégtls ggq Typ%ézﬁe ?;Eodzxpg%gg ?l a@%a&%iléygt}ré?s% CXI?saséuch a method
1syE@s%hb§c?| leor! @khPR, ainC &ldonWalo7gandunucees) Insa mmmg; 48, 45-55

e., a yeast cell Iacklng a cell wall, nucleus
lnamotaﬁd)lpﬁla@rhy le&r?&ﬂﬁdélﬁﬁ Gmélre%east menbr ane ext ract

or f act| n ther al s f d or Ivsed cell and
8? sta?ec aa& 8duc%d %g%agﬁ %%{:ﬁeé ?131] ed or ly

rEVIOU ar
cdﬁea}ﬁﬁ n@élf hitg keehtairDit Raytesaste efelhl oaparellps epdraatceBn. Such a method is

Yeast . spher opl sts ret all y, f1,0 t d
%ﬁC’g}E%Ch S e §Pﬂ@éﬁl g% 1d%l’§uglﬁ%zglne%ﬁp%%a 3'6@8 3614 an
Bﬁ%%grét Q@dw‘?@rBi@mﬂpIEOpm E&raniﬁiss aB5-166, edch, ofl 8dich is incorporated

Enz nmol . (194, 662-674., incorporated herein by
hﬁréﬂbb)é‘ﬁ’@%elilc‘r?lpt“@ eshfstYety. Yeast cytoplasts are

¢ y pi ?ﬁ}s%e)éf g{egldogc ed%ﬂ'éclngcgﬂ\glhpfeegt %ﬁré]:ﬁ%&ne‘:@dhlga%ts oroRE&ion thereof)
xé‘ﬁtsho a@@lﬂ@ﬁerhbmhe thb hﬂ:@s a 114’81;151143@0535 ph@jéqa]piéﬁil‘at dde particle can be of
herein ference .t ssent et ast t
2Ry, eS| F’%}hﬁﬁ% IESH 6ang,1n eht? 1 ltl{e s¥2é3r ﬁga ?1&%? %eraéf §nembrane to
nhivRekiieRls| prodacedaby sbriivatimed: noter ronbany digrpigmsmethods known to

sonme_ of .the ora of that ceII
thpse (ls}ql]s:gdn the pt E}j‘%x{ 21 by Tesealing. uso{gafeﬁl%%hfo pﬂﬁﬂé@‘% dudcellular yeast
nRlibrandBeiAct? 3B dest6iB8d, 3ot xangieBirs §‘ee3nze$ofﬁ|et al..1999., Meﬂz Enzymol.
Bi ochi m Bi ophys.

cta 553,. 185:196
(PSRBTt EUCEREAIFoUperREEPEn Ty Tt PR TR Ly er gl contain yeas

NEAGEnEBIRIABAnBAWhES e 4fighe elds de@fesseelastombmbnﬁy] by the yeast prior
extract or fraction ther eoféq refer

torpenasgtion: pEthe) yeart mempians, Barticlgs tilﬁ gnggerzgf &Scfarggtm Antigens can be
c-gﬂ?edoﬁ)lrsfdieochg n‘féiﬂb@ﬁe,‘ﬁn either surface of the membrane, or combinations thereof

(ie., the antigen can be both inside and outside the membrane and/or spanning the
membrane of the yeast membrane particle). In one embodiment, a yeast membrane particle
is a recombinant yeast membrane particle that can be an intact, disrupted, or disrupted and
resealed yeast membrane that includes at least one desired antigen on the surface of the

membrane or at least partially embedded within the membrane.
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any size, including sizes ranging fromthe size of a

natural yeast nmenbrane to mcroparticles produced by
wa@om7og7don or ot her nmenbrane di sruption met hoPST/KRIMMI061572

to those skilled in the art, followed by resealing. A

nmet hod for produci ng subcel | ul ar yeast nenbrane

extracts is described, for exanple, in Franzusoff et

al ., 1991, Meth. Enzynol. 194, 662-674. One may al so

use fractions of yeast nenbrane particles that contain

yeast menbrane portions and, when the antigen was

expressed reconbinanlly by the yeast prior to

pr epAnaixampleodf 4 lyeay eal twalbpiepaatop &y isbﬁkﬁsyea*sth&ll walls carrying an

f
o fieh BBt B Seicet B e e O gl Groh that the yeast
celbwblﬂ @f@hﬁﬂﬁnt ﬁﬁé@@dm{mst@ed td B¢ adiflall 3ERARABs R8ehiRidNe. g, protective)
i nsi de and out.side the penmbrane and/ or spanni ng t he

IOHRG LERROTSE agfiastthe UHeGHONA A8 particle). In one
N —
Ydasg ragp tegellgdar mlswoo]:gwtkn&ntﬂlaf beleng éd cmeaﬂtﬂmmﬁﬁﬁee Ascomycetes,

ast esi r.ed ant
eilBbub 8oy 457 Thel BREHERET R PUEE ORI Rty e S sdertion of a e
ofyedsit rfot hse s dmenAre ﬁ))oam@tc& Bfthe YRBSdentstyl oﬂ\@hé yeast In one
ara{ ﬁn |st|solated east cell lls ca)'ryln .
‘§§?‘? O Vit L7 raRPaBioegRic |SHELY sYsh asi SaceRe Gieatarevisiae. The
sal\edtlbnrbﬂd’lﬁcnﬁ-@hﬂhogahb yeud htraftals dohe tMQﬂﬁﬁsz%' dnyWlerse effects to the
’E‘E &}ﬂﬁlg ew adm ni stered to an ani nal

ogl ?SY%HV?IE‘CI@ is aﬁpw%@pgv é—}owmr@thogemc yeast may be

udedgpHRSRALIAGINIBERY off fies yééfsteé‘én' BRUseea@8 My anfHeafi8 &S bwn to one of skill in
strain can be used _to_produce a yeast véhicle of the

thﬁr@% g inpvtantt stesins)ye Wdile ppaghqgeniceyqast irains, or nonpathogenic mutants

tht<RE AR 8 BBESHRdtiA e PR QNEK; E@an@i‘@r é%fbung%p &l 1%515’63{3@ ?nodnfiers and can
Asconycet es, Ba5|d|onycetes and Fungi erfect

beraedrin aetosianse éZfl’Flb"ﬂileWGFWEV@EIOGCWRP@@Q@@GWyw St:sams are preferred.
yeast, f.or use as

bat h reé?ﬂ- dI gvle& o? ﬁfga %Eens llnﬁngﬁ ag ’ailnmt Catvzﬁ?gz’a (which can be

p&h@@md),s acxa@rbqaat:zno geRiafs&iul@i N KSR A8y cofC C BERRY CeRhodotorula,
é%fEVI i ae. ectlon of _a non-pat hogenj ¢ yeast

7oA %"”&‘cfﬁ%a{l Fﬁ TR I g AR AP ES: &19Meidd% Hagseéa, Pichia and

SeHgbssbdhidPdnhcs RHB hite YR8 tred, EHL Wity S’a&%m’cmz}ﬁ%@ Rthe particularly
wever, tho eni c_yeast may ‘be used if

Pi§ l}ﬁsigem ?ffﬂf}e f SP??éesy égstyeésén SB@nﬁenghéE bgﬂcé/F'FV‘OWG@S cerevisiae,

SM%aniy@eso NQrRbergbhdil, COndNE &bicaks: Tondiiyt %}ﬁ)r, Candida tropicalis,
strains). i | e pat hdgeni c yeast strains,

H@ﬁ?ﬁé’?ﬁffge’ﬁ’r"@”ﬁﬂt zﬁi‘ﬂ’BfOFWWéoﬁeofﬂ'awsbeéfﬁ”méh i ananda, Hansenula
p&?ﬁ’zbrﬂr@ m)%%&y%epﬁ Fzzsbk?%l 9109?Jﬁesr %59.9 n]@l?(y@g)n%e%rrﬁmxmnus var.

can be used i n ‘acdord an
kWﬁ%eﬁWﬁéhpaﬁﬁﬁﬁaﬁﬁﬂéﬁﬂméay@é&ti%ﬁmawnsh@mevpaeﬁembedand Yarrowia

[ Z‘Etflﬁzfz r¢d; ORD Bt mﬁe%ﬁ@% V\}nasct Af; %hlql%e gf ::‘)dg eCIC% )mclude a variety of

Sacchar onyces, can
subspestiese @QESLSSUbHﬂWsBﬂ(EI that Ktwm\zmtdnybbemchﬂled Within the aforementioned

0 cchar.o and .yarr
l%g%ghg?% geefgé&ggeag% g%em‘i-ﬁ%g%iiﬁrﬁ Fer (’[ylSéﬁlﬁ aCo éﬂz%cans 3—1h polymorpha, P.
p@tdmz.szmslaﬁ qi?omlmm& ce@vbeaemg pﬁﬂfcﬁla@l@rqfreﬁ’ehed duanel itbdid relatively easy

Saccha[ Ces, bei ng par % % "
to manipulate ‘and “being "Generally cogm ed As Safe" or "GRAS" for use as food
additives (GRAS, FDA proposed Rule 62FR18938, April 17, 1997). One embodiment of
the present invention is a yeast strain that is capable of replicating plasmids to a particularly

high copy number, such as a S. cerevisiae cir® strain. The S. cerevisiae strain is one such

strain that is capable of supporting expression vectors that allow one or more target
37



10

15

20

25

30

preferred. Preferred species of yeast strains include

Sacchar onyces cerevi si ae, Saccharonyces
wearrsiseygensi s, Candi da al bi cans, Candi da kej R€T/US2007/061572

Candi da tropicalis, Cryptococcus laurentii,

Crypt ococcus neof or mans, Hansenul a anonmal a, Hansenul a

pol ynor pha, Kl uyveronyces fragilis, Kl uyveronyces

| actis, Kluyveronyces narxianus var. lactis, Pichia

pastoris, Rhodotorula rubra, Schizosaccharomnyces

ponbe, and Yarrowia |lipolytica. It is to be

appreciated that a nunber of these species include a
anjigei(s) gnd/pr suiigspausion protpinés), to helaxppesssd atligh tidwads. almeaddition, any

1.Ngcl u t. t ned,. .

il ek "L BE el il e ISl PERREN, BERine wose that exhivi
redugadvpasi-frensl@ional m@mtlohb of) e:kgtmle@ ha& getPantipead, Glutls as mutations in

ae s articularly preferred

thg Z}fl%eagatb%ct%’% Ng n;(f’ ‘%{gg’cosyé%ﬁ/not o mani pul ate and

bei ng, or@&ﬁﬁ@dlhﬁénﬁ%&ﬁh%@ cDi,ees% vepfce oPthe pf;&%& 1Jv‘aﬁu&§% capable of

as food additives S roposed Rul'e 62FR189
fugjpeiwith the cetigype tocw@wb rﬂaﬁmﬁaﬁwﬁhlcée anthantigeade heing dehvered such as a

t I t
dérﬂgl}‘) %IE Cdg?[bﬁgﬁgﬁag Stlt&:i) lg) &gérc{fﬁlﬁ% LH ﬁbgﬁic?efnt fehvely of the yeast
vehigipend isyoinyagmbodimentsy é\ﬁl aitigen(g), rto iﬂter Gﬂlhtypé'h QXS used herein, fusion
b

oEFIEL A5 SH0% At 00 UL U ) St SRR e, o
particle thereg® ttafisegeitif she mndibmnea:rftthg enmgétad icelh tyreofead. ndesritic cell or

mter%grtog gee)fq a?cf ﬁ% ?o 8 tnch 1&9? ﬁmg}/lo%lséa uls%c? ﬁeﬁgﬁ%% gg%%{t%m is a multinucleate
miaswd’]pmmp,lasn‘mpidddcaf@bj? Hesmetdhad ofxdllsbi A muethee e viral surface proteins

nsl at.i onal dificati ons of d tar et
Btk iR amaBodihaerearse sud an it bge die patiovirus and
adénbiimks) cind loylen $iydogenso@uct 8 Miose BIVbREGH i fisiord W\@ééﬁf d’gfgd and sperm)
st vehicl e of _the ent jnvention is_capab)e
R SR peatloh SR Bt HHMER DTyELeEies dnfr chigvioen viral and

maRthaiahicgR |’11nd1‘§b1ﬁ1@ésrtﬁ kﬂﬁbééﬁ%&ﬂmaﬁh‘& BelBsethHRREY. | FdiCexample, a yeast
y effecting particularly

cell ophage, . t her
vilFlp dhS AFOGHSFS Pty Vot t2IQ %4 dsterlgreun mtizgh aniite %ﬁﬁfye is capable of
ARIROMIARNE B4+ TN r@sHdegRN (B s n&t@d t Itkﬁzv&/%{ |th£’r)’ifﬂ@orfp’%§at§6§ed¥ a targeting
herein, fusion of "a yeast vehicl ‘e wth a targete
mpygse intefthe yeash vehigleamihiletiy msy hendesireblstunder Fome wieumstances, is not
n&esAR. t 1 e cﬁgéecgt%fast Jeﬂuﬁééstﬁat"@xﬁaiksg 'ﬂf‘e ﬁl@pﬁsa%aggllﬁlgﬁy, this can be
targeted cell type ( dendritic ce
a fathes shageree PEt yrgst belsglm: of the frosamhtiventions Iibaribeen previously
sl{b%neﬂhg’f }é%rsf%{hg %éc g%@hgén @sefﬁ”i 11\/4:1{{}{)%' a‘f‘gi‘eeadﬁ?%ﬁ(eﬁfup ‘%’y n%endn’uc cells (as
wel‘l avpthat cells sla:daasmnmwlmges()u ncl udl ng those of

gﬁgwﬁg0|enc viruses such as H'V, .influenza virus,
poll of REO G o FoF PR R RN e FesPig orpamRinig Rifpsspsiating yeast
véhasewith \vatiyat arddddsbanselpet ween eggs and sperm have
been shown to be able to effect fusion between two
Angdmsanes (i.e., betmeen viral and manmmal i an cel

menbr anes or between mamyal i an cell nenbranes). For
exang i) anggwagqnt%matqdefqrﬁgp 1&%@@1’@@1 Hpayude any antigen against

Wﬁi%lhapis%éﬁechﬁ)t aic! a‘i’ﬁ%rfﬁurﬁmeb Qe 0?01 %ér% ftﬁ&%ltig%ns can include, but

capabl fusing w
anggroe éllmltﬁ:dvt@ww anttigatls ﬁﬂ@@@ﬁ‘f@dr‘@ﬂi @pafdif)gm nmlg@ngrvgal antigens, fungal

antigens, bacterial antigens, helminth antigens, parasitic antigens, ectoparasite antigens,

protozoan antigens, or antigens from any other infectious agent. Antigens can also include

any antigens associated with a particular disease or condition, whether from pathogenic or
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noi ety into the yeast vehicle, while it may be
desirabl e under sone circunstances, is not necessary.

wo pooviog27ease of yeast vehicles that express theCT/US2007/061572

antigens extracellularly, this can be a further

advant age of the yeast vehicles of the present

invention. It has been previously shown that yeast

vehi cl es of the present invention are readily taken up

by dendritic cells (as well as other cells, such as

macr ophages). Methods of produci ng yeast vehicles and
expressi ng, conbi ning or associating yeast vehicles

celidlir amdmegsﬂﬁ:hﬁin@, des aci heted ed, ancetnintigems adfigens associated with an

ns conte for use jn.this i.nven
aniae s Ereotiates Rtk o arbBEN A Bkepy, mammalian coll
nedlédilds lﬁalﬁbdrfﬁgbt&z dilﬁﬁ@x@r}ﬁﬁtateﬁ%mﬁéi appk eprotd®s @iHlall9 R&pressed pre- or
can i ncl.ude, ar e, not I|n1tgd to, any antlgens

ngRBiEH Y Ry ﬁ‘n;ﬁpﬁo@@f?mﬁ P%?d?’ﬁ@esx?}qnds igfyGegehys insertion of an

ehideg@dlogit iagems (e RaCifls) 2l pro@idsdeitfose N8k pre&tidh is induced by gene
antigens, parasitic antigens, ectoparasite antigens,

UIPYPEEORN e PERIRYS BPON HPEAEOR r ingigedtermutation of regulatory
sedqifepbdsl Oﬂa?es@gﬁﬂﬂéens%@ﬁ e %Qﬁv& ARigehs 8r bAEASy BWineered antigens which
antigens associated with a rticul ar di sease or
bayh deen arodifipd tim esonter Banpt &fﬁje R¢quenee chqngeapr gougratien of a fusion
prAEInYdi NOwilPWe %eélétg& ttﬁgt P soRBNGEbo htgeg% when the antigen is
anti gens associated wth an autol nmune di sea :
cuprebdcy Batiegerishiclafiper gyecanbinehsuglaic m@ewée)cule), the antigen can
bR B0 58/ !a e & FHhfind %?9 ﬁbﬁ]lgmot'ﬂ%e ar%gl%nm‘f&% €9 a chimeric
amno aci ds, ei ns nor expresse ‘pre-
m@sumeﬁtmrlﬂyalba}n mrmmaﬂl amm@:eb@gampmot ei ns whose
expr ion is induced by insertion of an, epidem ol Qgi
agent hgr Q)refgme% s%‘mgﬁ‘?sott‘él inelude, dgeccggmsgwsoﬁvapgmes) of the present
ih VB R thddYdIa iR ehd MAGAE CabdtM o1 pPrelsiAk &h ﬂﬁdm@a or harmful, immune
expression i s induced by nutation of regul atory
IER0Eh Sudh asTiiBsenfor gEAmDlea BY lleTRgRs. BIimMUe patigens, inflammatory
a@@ﬁ’t@t érﬁ ehy 1SR RER BYTADL EGRRS Mt sBRYEe ﬁll?c?c?cnantlgens, and antigens
In some mariner (e.g. sequence change
1@\@{@dam dimeflargatiers reectipnot §pf;ﬁ) compoynds| 1119131de but are not limited to,
de [
a?a}ﬂ?ilrsgagx% %f e);c ngsng d%glq%oﬁglp)s%agﬁf{a%@% fé?peﬁdfs M?)%S}B&%mg to T cell
w@@mlln'amfedmmlthe ereductionoife tlaghful t ivenan r@pnnseaﬂ?ab digands (i.e.,
ctgﬁga %cﬁ ﬂa%mﬁ”[x tﬁ@ t?epc:%llgl ar o{nfﬂ"en cr)rsé)rhlgccgg}aél% of ﬁellular Fas receptors,
thertbye mdubibng @npmstsb, saltabib IMHC mnqumgameamd 1ﬁlshelli a way as to effect
OBLETGCH BRI 95120 R L SRR S combinasion
wikiata mmmgdawab$@119é nsadificressiably ah elivideiig ofl suppressing cell-mediated
EQJE%W nmune.response, such as is caused, for
Y g“”%?“ﬂ??@?gens aut oi mune anti gens,
| nf | o AL O BGE b Seer BRE &@ﬁﬁse‘ﬁﬂ\‘ff? ltIYeﬁgeéJHt @(r‘&'&m can include a tumor

certain cancg septic %hoc
antigert veeh s at Pmpal alycoprotain rog; sacﬁac@ warbghpdrates rrfin@mn@ls;umm cell, an

e?ﬂg*éj ﬂ%m Q#?m@[ Sp{]%tn ah rgnhﬁstutn%&sc%@t Inlx'lké.\ééasn.('éigﬁl%ior cells, and portions

ostero
thm*eofe(s;gn,rigtsa’n@)l o T cell

In one aspect, the antigen is from virus, including, but not limited to, adenoviruses,
arena viruses, bunyaviruses, coronaviruses, coxsackie viruses, cytomegaloviruses, Epstein-
Barr viruses, flaviviruses, hepadnaviruses, hepatitis viruses, herpes viruses, influenza

viruses, lentiviruses, measles viruses, mumps viruses, myxoviruses, oncogenic viruses,
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receptors involved in the production of a harnfu

i mmune response, Fas ligands (i.e., conmpounds that
whewd992 he extracel lul ar or the cytosolic dopei/mSmD7/061572

cellular Fas receptors, thereby inducing apoptosis),

sui tabl e MHC conpl exes presented in such a way as to

effect tolerization or anergy, T cell receptors, and

aut oi nune anti gens, preferably in conbination with a

bi ol ogi cal response nodifier capable of enhancing or

suppressing cell-nedi ated and/ or hunoral imunity.

Tunor anti gens (cancer antigens) useful in the present )
orfippspovisRsesan parilloe a iWeT: ar@pgeayidisesh adagpinfluenza  viruses,
paﬁ%ﬁ%ﬂus&é YERPEARRES ﬁ%&%ﬁ&%@ n%@f( baRds at@ses LRRR, respiratory

tunor cell, ‘an epltope roma tunmdr antigen, an entire
syngyti deyses, rEoxiIusass 1b41bdtourm$esc eibadla aﬁ*@lsepomga@rrgscs and varicella
vifRELCOTOR: Tyirudak SHARde TR RRRAIRRC LyinkBE A0 08" fiffnan T-cell

rom virus, including, ted to,
lya@pbvplnqyeslﬁesaﬂé’ﬁ]an smgbels H”BItuIawridr HI&Y-II), bovine leukemia viruses
nav. KHSe
%"V% ﬁcf feégg rﬁel{.}cer%ﬁg gfgllfls?s (\gL ﬁr mhgglgﬁt%gﬁ% !ﬁ g&élu;&d ggﬁide but are not
lulnﬁﬂrato ﬂmmaxA|(t—HYemoldmmg)H$Vw o EE-2), mmhamqsz‘d) Melins@dV) and canine

ch&ﬂ é%ﬁh neasl es viruses, nmunps Vviruses,

SWFWﬁg o d%ﬁ?c Vi ruses, orthonyXOV|ruses

papi 1] QAR AHRES thP BREYAVis! #6GSan RBEAAE! 448AZ Bom a genus selected
Vi ruses, paraqééOV|ruses parvoviruses, picomaviruses,

frpyy Vispergaidus, r Basdatsligi Rrugse, Goasiia (tideyveignaceidio, Cryptococcus,
DYOBHR RS E@P/Ye'z {c RES, EFE‘;?E%%' r UéSﬁoco&H%:' | @risfh FZH%?, Leishmania,

togaV|ruses varlc [a viruses r vir ses
Mye@hagtpsivp, | yﬂmcrswhl Caxamasbes, Bartlysias Blaseindimog elPneumococcus,

e

Thepkemiaa lemmzeéer(zé: lZ.’st)ma The ohentpect, rths aseotws chgent is selected from
 ncl yde ut ed to, human (H'V, including
P{glrwogméirf GEWR/‘” 5" ot ﬁ}ﬁf’gﬁyfiglvf)jax feline (FIV) and cani ne

(C My IOEEHUJ};?Q&f G %ﬁ%ﬁeﬁ/ i UBKS - a |H&ct%ﬁﬁhﬁ @on? P $arhily [REcted from:
ant i gen 1's roman I nfectious gent froma genus

E@,fér@@t:féuamaeml\/fmﬁ@wemsVlthna@&aél |Pasteprellgeepe, Mycoplasmataceae,

g:? gﬁsm&% qucgzﬁ pedt. aé %Er er 1&1X95F§%€ﬁ&§sselected from: Pseudomonas,

aril a anci sel nococcus
Bbirc@taélpl dYvmpbatrer zgmm}ﬁbazo Mrcdbac t%dlrvwmllawla@pbzadim, Staphylococcus,

SE%EI?%%LSU rﬁ‘scl@%&élﬁés ?l’el gﬂo ﬂquayl%}q f )&e%ﬁ?gigﬁ?&gfd. In one aspect, the

eunocysti's ann
b&a‘pmy Iisofrmmci,lspecﬁs Beipd;ted: ooy sPseTtdamphtassmugmosa Pseudomonas mallei,
ochol er ae , Yer ) ect, Lnfectiou ) .
Pﬁej‘é{ﬁ?m fas o éfsg%?’ogéal?e om %@2%12 a i n{ﬁ %lfpar uyrﬁogacfenwn Tuber culosis,
Mpcabvodtimimn lbpva . nmm@aasﬂerdn,mx hEibaiat icheleras Bucltua anthracis,
fumfr

bact
Sehiug i Aeup: Tacmte Dot g e S Bordgiliebganchiseptica.
Past guE&lit ?@Qh% gé(@é%ﬂ{ ARG RS anﬁ@gn @'uﬁglﬁg LR %@ 3 the present

In one as bacteriumi’s 0 a genus sel ect
c¢mmﬁ1t1cp5@1u(ﬁgmn &en include two or more immunogenic domains or epltopes from the

same antigen, two or more antigens immunogenic domains, or epitopes from the same cell,
tissue or organism, or two or more different antigens, immunogenic domains, or epitopes

from different cells, tissues or organisms.

As discussed above, the fusion proteins used in the vaccines and compositions of the

invention include at least one influenza antigen for vaccinating an animal. The composition
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Bordetel l a, Mycobacterium Vibrio, Bacillus,
Sal nonel | a, Francisella, Staphyl ococcus,
wkoogpvenccus, Escherichia, Enterococcus, PaspPenustonansis72
and Yersinia. In one aspect, the bacteriumis froma
speci es sel ected from Pseudononas aerugi nosa,
Pseudononas nal | ei, Pseudononas pseudonall ei,
Bordetel |l a pertussis, Mcobacterium tubercul osis,
Mycobacterium | eprae, Francisella tularensis, Vibrio
chol erae, Bacillus anthracis, Salnonella enteric,
Yersinia pestis, Escherichia coli and Bordetella
obRARGHE 28R ihalade, AGEOTNG F&v,l Bveit] €SERIpILRAYIBN br GRfuéEa antigens,
antigen suitabl e for use in the present co osition or
lr\?&@@pgq@wdann@lﬁemaéwgmc épn%ws@ Pﬁﬁﬂh@@e?ﬂ ugBFreAntigeRs; as desired.
eplt es fr.o

B b me ety rShes YPu AP e TufE B one of sl in

tl‘IeI &% Unomaringas i 16mg tcaﬁn tefificaey dibtlR thdciey eapasihp 0BBSyeast vehicle
nlc omai ns pes fromdifferent, cells

SRR T 25 gesh St 53t iR fophavigst o the pathogen

gRHPLE RS attS BighiyncddiervéaCiien afaae SRBOSH ﬂileﬁhc%fent he addition, by
i.nventiaon include at Ieast one influenza antigen for

SSJSRAR RRLIEFRS 1ER™ Ardifie) Of thh E2BBpRLRY 16 1BH2Rlaches afeens that differ

flofCtHER to R of WAy 1R rh@Wed IRV E@koRbr B P he@hdthiy rfion, for example,
i nfl uenza antigens, including one or noré inmunogenic

thgophiliysofohe gRectas torafdrepninegiv, epidnnics éhaaxymizads Thigaspect of the

uMBﬁ!"o@H&s'l&%ﬂalsEﬁ&.@B B@H&%@Qﬁ‘&vear e used, such as the
i nfluenza virus, one of skill in the art can nmaxim ze

I ongIm @nm zef)éqt,cﬂteypa:rhogdmelsvac dmﬂl&mﬁmms& ngtltzhetspf@a,sﬁonsewed or
| e ex t.he pat hogen ant| S sel
n{SPo T S R aRlarhs B Re, AP SR R0 sty nbhte i Snagl dz) antigen,
nhd:lgdiﬂaybmdqm rallﬁgb@\pefynﬁfdrﬁs‘eaflen(PESI)rz&ttllgén ofolyhierase (PB2) antigen, and
B@thq% In g.dltlon Lectlng antlgens from
GBS B (RA)paRtTen NHEROL, &7\ SFFBIE, cxpretedsantigens include

h&ﬁhg@ﬁﬂint(H@D ik (ahy 0 5 fn@k‘éWS\M% ¥ &h@n&fraﬁﬁﬁda{%@ (NA) antigens
mut at ed each season or in a geographic regl on,

f
(Y51 ¥, MPKSURBPE) §5 el dhe) seacaliules perign 12, called M2e. These

afiRegk che be 9&1@&8&1 S dé2riBBX hbEvESEr ustthS: ASRE %ccﬂ{e §tﬂ%‘egy according to
i nvention has been discussed in detail above. In on

ﬂﬁ@p@@ﬁmnthe pathogen is an influenza virus. In thls

aspect, conse i nt.er ress ens,

et o Bl phas S ot Rn S e iy C (HCV). In

tlﬁmtéusmn cdﬁuﬂ'lv&l)Qaﬁﬁﬂeﬂla(lwéxp&%écg@lmgeﬁﬁ|1ﬂﬂﬁ:ﬂ@$ﬁ3‘?3ﬁore protein, HCV
rase antig

“{?gr i’/‘f?é E@é‘ §&5< pﬁ&lyaiﬁ? P EX: m V.eésreéseéranésgeé% pglydg HCV E1 and E2

(eweroesqoe@keﬁsj | gROR dofigkaenneRae el hBsschibl aBdVe B8MSe in a novel
é one or nore subtypes) and neuram ni dase (NA)

l?eggéﬁéegé’ét‘fﬁoréﬁ’@‘@r‘h%’r"@l%types) as well as the

t
ot | S50 Ry, B boeBed o Hdienfli Filist S HpEpts s i (HBV). In
tlas laspﬂet cmamvetbmsintﬁhﬂgsy eauesedi Iaﬁ’ggehﬁ ihtiedé:nmeedtahigen HbcAg and e
égﬁ‘ﬁl ﬁg%’?g a‘} aH]es a h )rl] elrcﬁlegse n?itglextlsl. ﬁlchd’euI-slbsA%gu %4{5 nM virion

and 22 nM particle). These antlgens can be selected as described above for use in a novel

vaceine strategy according to the invention.

In one aspect, the pathogen is an immunodeficiency virus, such as human
immunodeficiency virus (HIV). In this aspect, conserved or internally expressed antigens

include: Vif, Vpr, Nef, p7, nucleocapsid. Variable or externally expressed antigens include
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this aspect, conserved or internally expressed
antigens include HCV Core protein, HCV NS2, NS3, N4,
WONBH7/0%p2 abl e or externally expressed anti genBCT/nstoodes1572
HCv El and E2 (envel ope proteins). These antigens can
be selected as descri bed above for use in a novel
vacci ne strategy according to the invention. In one
aspect, the pathogen is a hepatitis vins, such as
hepatitis virus B (HBV). In this aspect, conserved or
internally expressed antigens include: core antigen
HocAg and e anti gen HbeAg. Variable or externally
gotP ra%asg,epduanth&s b B UQFbé"QélA&e& g &t/trmett MUbvBNEr 2e in a novel
M particle). These antigens can sel ected as
\maesesmﬁegya@mw@ngérﬂusewmhoa noveI vaCC|ne strategy
acc d|n to th i nvention, In one_aspect,

pat hBgEehe coaeckmiRio it PRVEHCI 6 a0 BiitFings th fRgnespect of the

111Véﬁﬁéﬁioﬂﬁfdncﬂr6ﬂéﬁ$’cdﬁl iHBludEtWMO or brd dlitigeds pl(ﬁQine a@ﬁé&@ ah¥ @ekion protein
or, |nternaIIy expressed antigens include:

caRdpc 1‘6‘7 tWﬁlR%I%‘%}@aEHé’P‘éPOB%lFl dogpadnoPr BYe OF ﬁ%@rpyapltolees of one or more

ar@$BhLESE dad R8RS M NS BRI A rPid uBi AL ATRESEnce). Such a vaccine
antigens can be selected as descri bed above for use in

may Repédle paitganneedifie dmrynizationridimigroed repge phpetiantonFor example, a

mhﬂtp?é)gﬁllgimgbg?}%t&n dsBR A IS Qse'nt5 ifrehiSh Ryt Sidiple domains,

I n"one aspect he |nvent|on fusi on proteln can
Wh@tetnmﬂ*éhtdmlam consises efhe peetivs. from aopretiepreprofein.tthe peptide consisting

of Cﬁﬁéagp4 Q[rﬁxtt@ bfd G8Raddl %laﬂﬂfﬁ L MReCli éTBf‘ gnd W%,eg Ixfutated amino acid

omal ns or two or nore epi opes o one o
thainisi fgemd it ’gh,egarotean vwhekdin dhe mmuldtiopdg assvetahwitha particular disease or

cdn'a{ tohq8%2 i e?tgg HEOGR t?ﬁét'?glﬁaﬂ‘éla&? e may pr ovi de

I gen- speC| i C 1 nmun r'oad range of

pat | BNéife erhiB5di@%ABlsSon Brofeihd ihpt &e%%b@afcblﬁlﬁgﬂent of the yeast-based
protein useful in the present invention na

vawatnmﬁ tBe pERraRtnis ety &F Predicrd dsingi wnéféhsts $hed 2p9 particularly useful
fo@ecBE'é;(?rc-fsElQm & H&Ezto'l%guératﬁﬁgﬁse b yebdie '@?Qitchlqj)e the desired antigenic

consi sti ng of am no aci d residues anklng
pretein{e) os peetids(s)aaig fisns] @tdthﬂg aninotterdgalapichite: a(@} ¢ spReific synthetic

pég?tdgttﬂﬁ%t 126'3 %hé) E%Sl@.ssﬁlon Eﬁoﬂ%eot%}ht ﬁttt!l r}/e:as(';tnvehlcle or prevents

ssocl at e rtrcu sea or ‘con
pc(seraglslatmmll me«hflaatncm‘ eﬁtlkmxptﬁ;ssal foaioni watedn (sich giephides|are described

cﬂ:?m? '%910 %M?}ﬂ% mfﬂfl %l 9 { 9!5133 cgﬁogt R%t Zaéﬁpﬁzgépgrtlgéle%ublished August

npénen eas ase vacci neé“o
12 rlmﬂﬂt |1mm1ameteprlm‘eme‘dy wsfieregrce dnstsr etirstydhéif) @r kast a portion of an

RREPAEH s pIED. Woiin. it HBIE iy JhodReT SRRy entianced

stﬁﬂmht}e ioff (a{)olessloﬁedsﬁ tlge pjteiar @ flmsgek}satanﬂkmel d prevents post-translational
t r I C

mstitrte PR Dol e e b e SRl PG g Rlsofisagrifed in detail, for

e)anqile,l i US.t Petent eRlicedt Bloe 200401 5398t 8.1, supra); and/or (c) at least a
osttransl ati gnal nDd|f|c€t|on of the expressed fusio

180 &F A YER PP paghpiausea e HesErrpisip forPfemsrssed il susface of the

y@sﬁ@@ €an AE a botein R €bedRy Rhdre Abialheln). 2004- 0156858
, publls ed August 12, 2004, incorporated herein by

r ef e Adsug thel fmsnohspeptndesrcﬂt;y@tem@ bl)ayaprolvetasan epitppe thadnabe designed to
b& rt‘ecognized by a selection agent, such as an antibody, and do not appear to negatively
impact the immune response against the vaccinating antigen in the construct. Such agents
are useful for the identification, selection and purification of proteins useful in the

invention.
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endogenous yeast protein, wherein either fusion

partner provides significantly enhanced stability of
wexpresspon of the protein in the yeast and/ orP@r/us2007/061572

prevents post-translational nodification of the

proteins by the yeast cells (such proteins are also

described in detail, for exanple, in U S Patent

Publ i cati on No. 2004-0156858 Al, supra); and/or (c) at

| east a portion of a yeast protein that causes the

fusion protein to be expressed on the surface of the

yeast (e.g., an Aga protein, described in nore detai

her elmaddlt%zﬁ @he plegerft iiSicatioR RRIUIIE Thelise M@Eﬁﬂldb% th@¥re fused to the C-

rovi de i.tope that can be designed t

¢ @Bﬁﬁn?’%aﬂe b’@mge SENCAiNE FOBTRGE , PAHEWAEY "S?h &5t by selection and

iR oAAIT tAP PRAEIN! GudR PBHtides liXclhdd 3t afeh?ot'lfﬂﬁ‘c@?leto any synthetic or
response agai nst the vacci nati ngi antigen in th

ngtyrd pepfide, sushcas aa)geéqfqltdg tag ©-84sBf fiskrany pgher sho1t epitope tag. Peptides
aﬂtéi‘:ﬁ@& 't<§ 'tH@U—@ﬁnnﬁl@lcﬁ%ﬂ SRR s 3 #‘ fbaﬂfqulvégnoﬂr%eb@ﬁsed with or

useful in the invention.In additio resent
V\*iltﬁ\?'é'frﬂlﬁ afditige log ﬂ@@\fﬂﬁ@mﬁé@e@ﬁdq@mﬂue@§ 3i0h‘a¢ are fused

to the ern1 of t en- encodi.ng. const r uct
part | ns| P?’ c? ruﬁglése- 1{1 ée [gr $eut ivgRtiQE, i a fusion protein that includes:
(d) danehdti @t balpeaf (ihdleding Qhﬁﬂnﬁmg&ﬂ@ hidpenhs A8 dpRehetdef a full-length
but are ‘ghellmtedto, ){ .synthetic or natural

P gow $ vadous S@ﬂﬂq né@ ar(lcé n@ultlp@@w&ey @ns@pﬁ;s as described

el@&\hﬁé’ra&h&ﬁﬂ),@rﬂi@@%yt—lﬁ&w Papidedes attached to the
C-termnus of an antigen according to the invention

can be arseembpdiment, thiet frovitetichpestidi isl dmkeﬁ tb htﬂae N-terminus of the

[ sed bove
BTSSP AR AR e T R e
hq;taﬂﬂ@qmstth ahe il{fhieuzlaaantlgea) watrelie dgt papiicle atdbilf@s the expression of the
A S ERGT i 2 en "GEReP STt BrbeptagH! modification of the
eigfreitsed rfss,laﬁqmmeﬁﬁl plie @mmlenpmﬂstamchswﬁﬁde@@md@le the antigen
ein),; a _synthetic peptide.

ere her on
to&ﬁﬁ‘ﬁm e Ie"{SHgl leﬁ?lﬁe’f{lé ?]?)Seﬂ’(el owdng lr?ﬂgg{fn%e@tq. Hé) the amino acid

rd¥idue i pBsSoRont BE thdfubids PEReANE hARGhidnhR: @%ptﬂlléjﬁlst amino acid in the
co slst of at |east two amno acid resi dues t hat

Sygitigst @F‘%F &ty dethioniogl (Phihe pening agit Tegielye aw@zilaplh twq ef the fusion

pf?ﬁeﬁhhéj BoB4 %B‘cliﬂez@rsa %)ﬂ)@mg)(pé eaRi RBoRf arthfi® {8 iPhhe synthetic peptide is
proteln in the yeas vehi cl eor prevents

NPl ey PR OF athr @lmﬁ)a Papre ebthr gmieg aciflecsisynsas pesitionssi-6rof the fusion
pfbrtélh g B-metB®nS¥n. QeﬁL ?Bta'cféﬁ ?E}gsﬁ\ﬂbﬁseﬁ r:} Q@Jeﬂ%ﬁ g%u"t Qi the synthetic

the antigen togét orma fusion profein
Pﬂﬁ@ef% theyppoirn.rié dhsi ?}’éﬂ?@h@ pept{de)is shrtexithanot awinb aoids dq eot include a

n%EhiQﬁ’iﬁ.é} Fote (g'? So8L dfffe bitgh dPQmH% af %I(s)&}#)ﬁe?lgr%% li]llxeoﬁl(is%% protein is a

am no aci c pepti
lyisinegoman htgmmnﬁ @ ¢., (i) amhine amidsnas mltd)ns &sb,dwbether part of the synthetic

p%ﬁ?de (1 - e fnfft)elﬂ f1f h{%hsg“ﬁ%{lg ﬁ oxﬁrd% 1§ Lforte élrfa%t 5 %uﬁgmy 8(.:C|1CPS, dSot include a

seco am no
lysymdranlacglpmb [ '(Hhe symtllmic eptidey cinnte: mslmrtp&@ivbla&)mo £Adls, but is more

R e ISP, S Pt CRRAERY e S0 2R S pfipbe longer than
adbicdscidd, ipegiold tMegeds, Gp toldbIEZOPARInc0dcidd) 800 Yaiihehtids, 400 amino
acids, 500 amino acids, or more.

In one embodiment, a fusion protein comprises an amino acid sequence of M-X-X;3-
X4-X5-Xs, wherein M is methionine; wherein X, is any amino acid except glycine, proline,

lysine or arginine; wherein X3 is any amino acid except methionine, lysine or arginine;
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peptide or the protein, if the synthetic peptide is
shorter than 6 am no acids, do not include a

woreaohiogatdne) ; and (4) none of the ami no aci ds BET/US2007/061572

positions 2-6 of the fusion protein is a lysine or an

arginine (i.e., the amno acids at positions 2-6,

whet her part of the synthetic peptide or the protein,

if the synthetic peptide is shorter than 5 am no

acids, do not include a lysine or an arginine). The

synthetic peptide can be as short as two amino acids,

but is nore preferably at |east 2-6 am no acids

whierpih deh ¥ prw, aminosacidieneeni gietbioninen dydnam oberdivingewherein X is any
{

o S R e By S G Rl B PR oA ccid e

nzpthipeing.c l}GS’le or arginise. | ln one eetoditherenthe Xf tesidoa is a proline. An

e%ff}%ﬁb};(s&ﬁié@g %&ﬁelﬁge ﬁlﬁtr}a%l&%%ﬁg tﬁg eonl?tﬁ %ex%e%sh%p of an influenza

aamermoina: yehsexelephd/gh yoivaets postetr armha,tlohmlsmnmfmahon of the protein in the

o IRV e y—

batmseﬁﬂ with efifer abtifemarih additiby & e iofluciizganiife. WMEERIOA tKthe enhanced

%@ %%x n1no acid ex%%§t 1%h|on|ne %%glne or

HEAPHE® QREESRICAREPTHk T THRYR ZATIRY ISP dob ket to negatively impact
tinee irhinoné ﬁéspohyes la@@nﬁrthar@bﬁhélﬁag bt Qe e RO I¥BNLL b @ddition, the
X6, residue is roline. An_exenplary synthetic

S Eaﬁ&ﬁ@mtﬂr?gpﬁa desigaed fou eIy A g e sri e spcognized by a
séﬂect[dhfdgéﬁﬂgaclﬂégtdrgﬁﬁlbb&ya yeast cell and/or prevents
post-translational nodification of the protein in the

yeastn arn@hcud%sbctdlmes‘ecaﬁjhﬂ owehlioh, Thdnuoléic EEQHHD ehl@dib)ihe translation

s’;gg flwg%ﬁﬁ%%en%}%e{ g llé%?ed‘g/ﬁn 1(?1}] %Jtaeg H?”a(g -?- < em accordance
vathh {iozald tshalatibn tsySqufnct: halesx prhess itlgen APF® ducthis Eéqu%nce is the initial

f usion art oes not. a ar to
b B8 S8 Epd SERodie b BP AR Cal PR el e (BBBTD o). isto
behadesmstrtist varlous agholiméhts bf\ﬂlesiymérhﬁiﬂ & §4481iB¥Y herein may also be
ei: can be desi gned to _provide an epitope that
BRI ot R pled oy e Ape AP vagHh WHATHD SYTthRHc poptide is MA-
DRELAPOGEQ D NmaY hBE nBEIBie AL @hc&ﬁn% hR S §f foP his P&ﬂlde can be A-
Cg cleic acids that encode the translation start si

-4 ls(nthet@ioye i decarabigaiions Ak crihpdiasn cdribe invention will be

appdreitbtlosGoBskillNn A&cAt dance wi th Kozak translation
sequence rules, where the ATG in this sequence is the

i ni tilabnt¢ pgrst of theinemént, the yeasanehielede deml;idnﬁed such that the antigen
met hi oni.ne of

{RRPETacE PRt TPy GolErdaremEner e eiiHerofptieen product
paﬂlaﬁgsmrwbﬁldy h@{ elhen sti@ccadShebpsasO NENi bR d(exir@tel RIcR NBXpLassion). One

“&21&41@@ eCt 1“@ ?Sﬁlsgyggeg Ifl%nwvmﬁl fSPtg élg%g‘é;%telb Sem for positioning

08€ bfl §1086 ﬁﬂﬁ’gemk)tdihethé tsa{f&cesdﬂtﬁe §/0dst LBhiSlePaDRd HBy ¢80sdL spacer arm is
AC- C- A- ﬁ{sgnopl Var i o s ot her conbi nations of

(RS e QiR O din eRieEen(| of He1sppafiéne nreteim g targets the
affigetkd)| Jf ihiRrdsP @ BlelyeabtlbeANRalASPECLx M pIE h(ﬁqej 1{»18%% e can be used is a
the yeast vehicle i's mani pul at ed such that the antig
yeast protein (e.g., cell wall protein 2 (cwp2), Aga2, Pir4 or Flol protein) that enables the
antigen(s) to be targeted to the yeast cell wall such that the antigen is located on the surface
of the yeast. Proteins other than yeast proteins may be used for the spacer arm; however,
for any spacer arm protein, it is most desirable to have the imumunogenic response be
directed against the target antigen rather than the spacer arm protein. As such, if other

proteins are used for the spacer arm, then the spacer arm protein that is used should not
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I's expressed or provided by delivery or translocation
of an expressed antigen product, partially or wholly,

woroorlog27sur f ace of the yeast vehicle (extracel Pal/ag2007/061572

expression). One nethod for acconplishing this aspect
of the invention is to use a spacer armfor
positioning one or nore antigen(s) on the surface of
the yeast vehicle. One way to use a spacer armis to
create a fusion protein of the antigen(s) of interest
with a protein that targets the antigen(s) of interest
to the yeast cell wall. For exanple, one protein that

gERiatb GuelS£ thrgSinBnYRAbpdsO t£ihe sheoed arm @%tEmVWdeif such that the immune

roteln Pird or Flol teln)
rSRaRede tf A éﬂ@&ﬁ?ﬂ&@ﬁ%@ Ist ‘b"eb\éh?lﬁ’reﬂet%’&e phs 'EIHénylb%é’f‘ should aim for a
si8€ll limwalre rébtﬁﬁisé fRthet fPRc@HrOpRdiS rb1a6ad &FRNnAEe response for the
surface of ¥east Protei ns ot her than yeast

targerantigen ﬁ)ayA% HewWy method RE d%’ﬁ%@éﬂ?aﬂﬁ meghiide of imgpune responses

c@Ye SBAL &g ALARYYA BbMuctibh, Iyﬁc Redysdgeh 2! £e tr&d'ﬂ?“l&own to one of
t he i nmunogeni c response be directed agai nst th

ﬂ@&ﬂaéﬁe%ﬁnu gen rat her than the spacer arn1prote|n As

such, teins are d for the

thon vieth<S Eae® 71 Pl dng s dererConttasi B ebored on the yeas

sinddcgdn er adecsignul blec?xehafsgﬁcﬂ;] Hﬂ‘gl?ﬁoiﬁplﬁ%ﬁﬁdy@ itd3RoB(@EIRfo anchor the
armprotein itse ch tha e i nmmne response_ to
g wﬁgﬁa éfFaSéﬁFﬁ ’(s‘}%‘fﬁﬂéa‘% b RREHARES ‘Gqé)eo%ccgmpﬂlﬁhqdnby appending

~ sighsl 8édueabutifat ahipel Aic AnGHRH(E) bMTHREesE QRRONES séd?et’bﬂe pathway via

ﬁgcer arn1p&$te|n relative to the immune response
TERRotatiegdhtoaE i ganpiagmic ARYCUWRBVIF KReturb dbalfthe atdesH Wﬂ@m a protein
wiiéh ®B9nhd e @Bl WAMYBE., epponses can be used (e.g.,

anti body producti on, Iytlc assays, etc.) and are

r eadilh yorknaspect! theospmeef askiprbieimis heyeastt profeint IBite yeast protein can
BRIAGE baBR L Brb St oks? e85 oL 4GS 3 4 Se% protein. In one

exposed on eas
emé)qdﬂmnme,sths yedst @Eotghyl@ abott poas Foatandyd atides i ehothéRImbodiment, the
Yﬁﬁlstt é?f. gl‘?)rlél @F@ut @g@eéq%%pzfqgeagé%.a 3 thgg%zlg%\/\@}llgeﬁgoof@e invention include
ﬂm)m@tqbl ogisbgnght &eauzeo G6find Bals, a8 laef 300N EniAbabiB Mt Sdast 350 amino
nteregb i nto thg ret %.pathmag Vi a . .
af‘fiém%ﬂsac% O ARG Aol it oA %? iR FRts. Ahlent PERmingcapids, at least

s5hamifd1scidd) ot Ba& dUOrbﬁIﬁ;inB Qeids Rr fdaBt $4U &hiroSachRRUNA oh€ embodiment,
the cell wall ge cwp). In one aspect, the spacer

tagr YRapt RIPEsAthisia f‘e’i‘s‘&/b%)sétmlﬁiaéﬁléﬁﬁi lepgd. yeast protein can

consi;st n._ahouyt 00.am no aci ds
of a Il?/ eaélghef) reg}%oﬁﬁnel}qh Hhen%eagh‘BbogF%%%blhﬁfeﬂve%@?eSSIOn of the fusion
pprteinanrihe seaboelticlEOpieventd fostiramdat Btiatimodlfivatitnbiiéie expressed fusion
ast tein is abput 40 to 600 an no
TP B areB ST Pio R 14 eSO Bh EP ORI ERaET KPSt (e to be
eyﬁj&siedpbmttﬁe ryebﬁl &gl atirfhedst F815Qleﬁi7fér5}0uﬁ§llt11§ ye@it lse%&ﬁbly pathway,
m no | east., 350 am no angs

t
HOOPRN AGBOTHEins g YoEaaru oA oRdHEd B A@hUpeluding, but ot

10 dan] Agalagidds, A@D)] Sach (s&lt ﬁﬁbﬂ&se?,cdlﬂ% falfor lspgikat leade1 sequence;
Cg%ﬁ m no aclﬁ or at | east 650 anmi no acids
for 1t fecaligatian axdapiention i the celdaell; BEP a%% & dor Tocalization at

IR et IoBll 1A ing the initial phase of daughter cell formation; Flolp; Pir2p; and
Pirdp.
In another aspect of the invention, other sequences can be used to target, retain

and/or stabilize the protein to other parts of the yeast vehicle, for example, in the cytosol or

the mitochondria. Examples of suitable yeast protein that can be used for any of the
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I n anot her enbodi nent, the yeast protein stabilizes
the expression of the fusion protein in the yeast

WO et obE92 prevent s posttransl ati onal nodi fi cat PONUSL007/061572

the expressed fusion protein, and/or targets the

fusion protein to a particular conpartnment in the

yeast (e.g., to be expressed on the yeast cell

surface). For delivery into the yeast secretory

pat hway, exenplary yeast proteins to use include, but

are not limted to: Aga (including, but not Iimted

to, Agal and/or ‘Aga2); SUC2 (yeast invertase); alpha
ebotinents grizdvel éadlede, sbyueme enotCF!ifmt@Np@p $BE7] tpilosphoenolpyluvate

d in_t cell
AR BN e S UL RS8P o1 e
pllmmtsaforpﬂnasrelepfessiblstgﬂtpeessu&i in gtucnm andh;cytdselit focalization; the heat

sﬁ%{%ﬁﬁmgegngsgseg}é L C%%’i %[;2\4{; gﬁ%g{ll, 8\’%?’%? %}&?ﬂgss%ogﬁé :1ﬂ “&ﬁé P&T whose proteins

as¢ adord tleembiteblerigiogi expbairebiieellPar heat afeatolity®aShitochondrial protein

f t | th
C}IFF{!L% dmpgtén%ggﬁ%}ogg“@f‘&gﬁﬁ'?Z\blozoyeg;t pfot ein that
can Bg,Use r'jln %1 @ﬁé(ctﬂrta ﬁd@%ﬂqﬁﬂg@%% %99 thé [i] g%tdﬁitlgen should be

but are "not
cEpreBEeRy R n:a)sfeienom sorrmwp@rp loagthy Q@asil smrfatas e(mP@(:raadi by the yeast). As

shbhRSE FR %0 SBRALG |G g‘fgr 33 ea T(f ks &gqgﬁ gncf) q%ec]ti }ges mL‘ia'llhple variations

repr essi € expressi
akppedsibiafarempressieg beatovahng hn pnidg e cmsthSSAhst 8&‘&31,11 f%NDne of skill in

tk?@sgt ’wﬁW&%ﬁﬁ ofikd { il Sﬁh n | S n% %%e%ryéea%fpvl\'gt%?qes eHJec,g to position one

are nore er m)s S

oumeanﬂnge;nstolﬁmtmel;mnhedmnf@de protein CYyd for inport

into mtochondria; ACTI. For primng an effective

hunorfe phikitdn F?s%’b?@bop"tlﬁ’@e il gperressivni Qramoxision] af aveantigen on the

sﬁﬂ@éee%@ e vRhRM edvd Dy »3yE %Etsuagsulag% Y& ﬁﬁ)ﬁnt&\ and/or control the

surface (or secreted by the yeast)
antipern i Tape BxPregsion.1 Ongripssibly, meBBd tandhiehe tHx ol (qﬂn,mlze expression

18314 'og | fe VATHRL! a%n§o %rﬁie °r§1§>hﬁla‘? il ai:tlex%% SL% U Ghteggs, too much

provi di ng an - anti surtace.
egpxelsqnon ftthe aamgenV\usltbmarfpr ﬁ(ﬁ mast bh altemaihl\&ﬂy, for the immune cells and

lﬁﬂmens%fg{eg{] gf % C X’l%l'\/l # r qhte Oléﬁeé S%Ca%gﬁq Q?% i%@% Flflg%c%ogxétl]%glon can cause

gens
pmilms_g |o!f Ithe nmhhae a;rstem an be pibapitinel idoe t@ X Rsls bﬁ Bntigen interaction with

I‘VI i0 nt on the surface of a
BB DRRlosTIER G5 Someriint e AP rranpt i prgen by using well-
1<analmecmmquespéuch haefl @it Berets U fod JeA €S PARB&drflatifd Be expression level
SS|£ ethod to achieve this is to optim ze

Xevel s of the antigen as to render maxi nal

i ”'paCAnotM& ﬁletﬁBHrg}” g;?“ﬂ{x%%{@ant%t%qor G gﬁpes 1%1%'0?@00\?51?11 15 to carefully

antigen Is toxic
selset iensprasec eiths famd thenoah evall Seson @Ewthhe iAdthouhl wahmples of yeast

ph@te&ts QI?e[t cgg%g%’s?cf %sgaéetﬁ:%hrﬁlasaye;%lgéfﬁlfx 610 %gs ai% %ﬁﬁlﬁg 10B, the size

Odf uhe tspadeh emlnéi) keaaf affet hgenmiunh exfahe iaatiger ish e)tﬂteecB for binding on the

sgjjs? fst?é HG%SF ? E\és gﬁ]{)qrxlq&é{]ge%a i}g} an m) }s)t(%g\}aﬁmg used, one of skill in the

art will select a spacer arm that effectuates app1op11ate spacing for the antigen on the yeast

surface. In one embodiment, the spacer arm is a yeast protein of at least 450 amino acids.

Another consideration for optimizing antigen surface expression is whether the
antigen and spacer arm combination should be expressed as a monomer (e.g., HA-cwp2 as

shown in Fig. 11) or as dimer or as a trimer (e.g, trimeric HA-aga2p plus soluble secreted
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techni ques, such a flow cytonetry (e.g., FACS) and

correlating the expression level with cell viability.
wa@\ewuloga79met hod of optim zi ng anti gen surface PCT/US2007/061572

expression or provision is to carefully select the

spacer ams fromthe cell w all fusion partner

Al t hough exanpl es of yeast proteins that can be used

as spacer arns are given infra and al so shown in Fig.

10B, the size of the spacer arn(s) can affect how nuch

of the antigen is exposed for binding on the surface

of the yeast. Thus, depending on which antigen(s) are
HARI srgevea edoreansts afonsddied togatheh e Tafst ussi dfl mewdeas, dimers, trimers, ete.

acer armthat effectuyat.es propriate.spacing for,

oI BheRigERrie spirios esiEs of Beetert s Bt ey i notall, of the
aritigen SPAaPlayad ol thedsuyRas of AhOedsd vehichd id 8asinndb@hat makes it more
. am no aci ds.. Anot her onsideratigg for ogtiniz'ng . .
IRYRQEERICs it ol X uRBIPe IS BRIterigh EXFe AdeRt "n APRGERPiARy reduired for
clRRRAELA s CARRi oFahiiBdlisH eyl He@ﬁli@ﬁ%_&ﬁ\%@&ieﬁs a

mononer (e.g., HA-cwp2 as shown in Fig. 11) or as

di meOnerof akillaint thie raer caheorgimize thenparicmdieaghte yeasisvehicle (with and
wf’ch%ﬁé{t legerrg'l%%li%; aengigg ggﬁrﬁgs\écgrﬁe@ﬁ %8:{%%1§f&t% ﬁ?ﬁléetrfe%ste\fegicle and in the
cyabdob\Visy frowiay fireopastadetls apapihigvelrwhioh ds highef ththé.5 (i.e., neutral pH).

ntigen syc t some part, if not all,.of th .
T %Pf,eg%ﬂnql.ﬁrag Pglgﬁeég%g) mPl}lﬁg tg% aptigen a(s}]ee%sw‘éh‘q}leaéjgtsurface presentation,
allsty the §eadl call Maling hetih atmder kigbletstr®radditipgsaBeth®uné Eells binding
1for exanple the nulti me_rié form adopt s a_cqn(lfqor mat i.egn :
e ytist 68 BBICTEF; #7 t RIRIZeS JEriynee TeaPqee drelugipg pisgrding beneficial
cRokined\ @, | NF-ghighad Bhd BREhBEd aéiRtieh rédpbhiesi N the ai l

can optim ze the performance of the yeast vehicle
(wi t Anatigr wiathelithahene odisbijoinsthardrt gan ues pr eptéhign)yeast vehicles for

; T Qf . i Gl [ h
oA P s LR, T LIS BEppA S RSB, o amoun
ofMyeath glgcdsybltion d¢anaafféctd tijd immunogedicisy ap#l) antipheiciigeof the antigen
elgs to optim,ze .t

of neutr H.h h t n . .
SnBeL phthe Po'eikiy BBt ful oS 1A 0RE bERT o g whon practicing
thedaséntionl Lhev\ﬁdiitelidé di&FFn rgpil&ggsem itieaditracs tolltyeast andl its impact on the

trigger the I mune c s bi ndin It to.gengrate
-Gt DeL PR Ess e e p s ST B puridhecd by method can
b QBT {oCleahiceCthk QL ABS of Blydosyldtiin GFaBBadn FopRkhpRE6ne could use a

activation re pogses. Am?ther nmet hod t hat one of skil

YPATt pra straaivat B bngpsteririe hpugdew ebyfosyiedon &y.g. mnnl, ochl and

i B REntE0 br 3 EQNEKIIASRROPS BtndtnltBe §BRbEIAtid W ceptor sequences on
anount of yeast glycosyl ation. The anbunt ‘of yeast

thel tpeess \Antiern AXnafyedbt et pRUG iR fogeast avithy abbygviated glycosylation

p&Mhg &% CPEWRT Al exBRbE IFKhEHRRSEH gBRE/18iRUbA 36fFace antigen is
since sugar noieties tend to be bul ky.” "As "'such, when

P{ﬂ”&flﬁdiléiﬁg@nwﬁﬁsii nvention, the existence of sugar

noi et,i es on the surface of st. and its i ct on the
U hr ol reptfierton 36t et raPiogisid ohRttasar fé Surtace of a
y&drou$ thobe tio i 6k GlactAmedn@idhad aehte kel 60 HoRdUGe affects the

t he anount of glycosylation of the yeast. For, K exanple,.
aghigeniclly) of the antipepexBestRgAMiRe stagen FAdhaGHYaiscR Yeastis a standard

W lo@ iR vAttha\ust, hoWe et ikas iadliR1dn(Rs the pBIHtial RFdler the secondary,
te?“cri]a(.jry or quaternary structure of the target antigen. If heat inactivation is used, then one of
skill in the art should take care to monitor the structural changes of the target antigen by
standard methods known in the art. Alternatively, other methods of inactivating the yeast

can be used, such as chemical, electrical, radioactive or UV methods. See, for example, the
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mn9 nutants), or one could elimnate by nutation the

gl ycosyl ati on acceptor sequences on the target
w@raorgeat92 Al ternati vel y, one coul d use a yeastP@i/UR2007/061572

abbrevi ated gl ycosyl ation patterns, e.g. Pichia. An

exanpl e of the effects of glycosylation on surface

antigen is provided in Exanple 5. Another

consideration with respect to the provision of antigen

on the surface of a yeast is how the yeast is

i nactivated and its potential effects on how this

affects the antigenicity of the antigen expressed on
rrieh@dﬁhlgﬁzadeclolsb;ht ini stantiandatyeat oﬂltwmtteitbo@sstsaddaasd Methods of

B4t A RO YGRR Pl YA g apimiaion

stgitedies naddy sisduld ahly ﬁlwﬁeobhﬁaryategaaryam lqgaarnahf she@ttne of the target
Inactlvatlo

sl otcgpaagslaﬁeff?ﬁg H’E?ﬁ?‘i"S et i L Sl G dmposeniciy.
t h e tA%Ir %1 ficg ?{}epty o ﬁ Blgi%xﬁ QPSR RAVEF thé RH%@nt invention that
er i er 3

i nactivat |
1@/ esasﬂamam ﬂhe embddummsh ahsvec hetﬁ dhit, cen eipelufe aﬂhe limitations of the

gﬁg:?eﬁ%sd%ﬁovg )galg}éugﬁtél%xggss?(ﬁ%g un ggrlg%gggg% Gacci In%e conﬁausmg a peptide
lihkeed I dles Cstarhinas ofthé dafsuenta Enugmltbgypepw cornsgsdung of at least two
SGEhS PSR AR Ly Rl hrin o pesc

stbliRslathy, ekpietdian Yo riheuiisemngirytedt riuc tihe eyaafst t\hhlcle or prevents
targ [

ant| ge nt.o c i derati and prese ch )
por R L RGO A5 FRECP RRBQBRTEN J) OA) S paplery aspect of
5 Bfiehti 6n, 36O Peptidd cchhpuée\ssanomnmbodoed Bequ@nsd bAELD @flu-Asp). Such a

t he present inventio .S simlar to the
SEHH5EAT WQH%SstOzEBWGM"BﬂPHiPﬂH)( biGn i ncl ude t he

i m Rt ng @1 ggﬁuﬁgﬁ? e?éggfe%?%ez?@&%( ﬁw{eﬁ{l&b Qﬁg&rﬁpﬂié a d%pnde linked

not requ I'sing a
tb mm@demunnshd Ge tueftvenpa sntident whelent the mp’adadiqvgeef@r r¢dognition of the

BB AP By b PBiaal Plrootfs HeabD R RIS ol (BShMED e peptide
cohgirises ahhﬁnﬁﬁ)p‘amdesa;mabctel of efS—G—ﬁbHeH&Eéﬁ-ﬁ-Hn ($ﬁQt H2 NO:2). This

f ysi on r ot he yeast vehij. r prevents
fPcheomst ot o Barbmeish Bl okt bR ot jus fypion proteins

d@g@{t@drﬁbob& one exenpl ary aspect of the invention, the

pepti de conprises an am no aci d sequence of E-D

(G u-Taspe enshngments Bgusagerasikeertides Gomice ﬁa@m or the synthetic peptide

J%X&’ r f?lp?? é&%ﬁtelﬂs 1O, e %Qisgeﬁji an@ibggf C Q f fotr hﬁleﬁnﬁca’tmn and

resen Ion Can conprise a peptl e
1@-1 tfeativm uﬁthcffumhm pratéihu edmtibodiss mqemlrea,ﬂle be lamaltahée that selectively bind
ows..for reco f
B iRt ok PR kiR, Skt FRRRD, fPlfhilived to direct o
Psicta a paeicplpteliidaclonpidnsess. ,amtcamerwcratdrgd pethoagniodo mitochondria,

of GGHHHHHH(SEQ ID 2

BB UEleUR) oD SPOToER) RCET IR CIRGT: DRyt protein o
6 surb et Us RMupRk atRhhierdRptindied fbove deliverprestem. Such signals have
lgqgg?c}%lécgeg{];htlﬁtéggagy%gaglﬁ lg)é,ot $1Qtlepa‘la3?t,la%ea%’tlbo 391 ?se:{vaeiaﬁg 'or produced that

selectively binds to the fusion partner.

Production of Yeast Vehicles, Tarmogens, and Compositions (Vaccines) of the Invention

According to the present invention, the term "yeast vehicle-antigen complex" or
"yeast-antigen complex" is used generically to describe any association of a yeast vehicle

with an antigen. Such association includes expression of the antigen by the yeast (a
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used in fusion proteins herein conprise an anti body
epitope for identification and purification of the

wo a®7o7pz ot ei n. Anti bodi es nay al ready be avaPCEBDE®07/061572

that selectively bind to an endogenous antigen or can

be readily generated. Finally, if it is desired to

direct a protein to a particular cellular |ocation

(e.g., into the secretory pathway, into mtochondri a,

into the nucleus), then the construct can use the

endogenous signals for the yeast protein to be sure

that .the cel|ular machinery is optimzed for that
resombiany yepd cpfrodrtionsely Al aatipey dntBek yedts phydiesd dttachment of the
a i PEER @eﬂle'}lea@b%@mlﬁhgfcﬁ{ 80! ¥ast %d%ﬁ@@@%’g Wer, such as in a buffer or
avai | abl e 'or produced that Sel ectivel blnée

othgs pJHtipm pr feemulagippd [Ib@sedmp@fof\cemlem nrecdeesubed in detail below.

Tar zens osi tjons acci ne .
| nvelto8h e&&@egiefmn ¥easft % l&% §%mepﬁﬁ%ﬁ tYFaﬁ Velelﬁle if Gppstected with
a hﬁ&a@lb gMﬁfhtﬁ:leﬁﬁc a4l hﬁﬂ&u@@ﬂ%&?ﬁg thé antY@ﬂ%hcl@ﬂial fRMntigen is expressed
d genei caII tQ descrj be, any

| ex' 6% %e Jﬁ
0% LB oIeA Bl o Uk odE! VORISR | IR oaheTai Py @riccapbifant yeast or a

résahal iveskst veRicled e’?h@&&fs@%éi!l eth Hente1cRBdd BRG vRY délﬁl@itlc cell as an
yeast  (areconbi nant eastz i ntroduction of an ant

“?t?ﬁtd;eg getheryeapiiRpli ¢ begkillgd v cam e tdﬁgvﬁifﬁeﬂ@@ﬁh 1) %Y formation of
v s ?l@éﬁ)last@%&ﬂl&@t@ %119&5%1%1%@&%{1&3&&%18@& 19§ bf which is followed by

toe such as in a buffer or other solution or
19361#% phthicofierivptiue dntoyihe sleagride spll.c XGensh sehedeniasts lsanl alsp be directly

t
tl‘g{rfxéefgtz':it%cé Q?ihgé"fegégg‘?ﬂl\%gthrﬁm?ég&i ?‘g& tﬁ‘xﬁo&eﬁ}lé/ Eea% th%%H%mUBﬁgt i£ Broduced from
ahwheedlesfo @8 kgl thiesfered imodnden ke peorbodiangecombinant spheroplast that

Qg&ggggngﬁ t hat the antigen is expressed by the
st cel uch a yeast is also referred to herein as

a I eqavhk RgRdct, Ve RSHst 6¢11 8r KR aimdﬂ@ﬁlhstma@ to ﬁ%lafel e yeast vehicle is
st, cell can then be | oaded into the dendritic

fl@@i;fr—?{‘a@ vt 3 FRegmpinggt puclgie acifemplssyle @epfingdhe patigen(s) such that the
akiifdred reé&nﬂlﬁﬂ@%x?ﬁzsg&f by ﬁﬁe'y%%q cRHGR y@ést Qﬁ/hefl G188 [Qfhis aspect, the

of yeast spheropl asts, cytoplasts, ghosts,
Y§5&ﬁ§ gelf pyjyenst %ﬁmp&sé@at wRymEapily ehplesses did mdn(tgyls used to produce
QQH%HdH dr éét% { ok Iy |
ast s}ohe? op ast 5 ang a?togmgp afé% tdé S/{ tOE a s %C‘ltj%lgblane particle or
yopst helawﬂﬂmﬁtﬂlm@nﬁaﬁw diexeobici d nol ecule (e.g., the

spher.opl ast produced from a whol e st and t.hen

t r andP SPEG) t?lﬁ ¥segferehigle Argorpigey(s) é’%/?B(:}Pﬁ AssRtiated by any technique

degrided Hedsih, t HAbn@MBPR3SER PhsBREhGRNwal NofARE ﬁﬁxﬁ@&hﬂaﬂy with the
s)t el | or yeast spheroplast used to prepare the

ap%é@? j Fother @spachfie dBEd (R VA aO‘faé%hwrn%mrcovalenﬂy attached to

tiiEdael vehddle. ARl @asther ApeadieY bt Alkld ARNGS )anﬁ%%’@s) were associated

that .the antigen is reconbi nantly expressed
by dpixing: ey anthey aspsct. s ér His1 H§f€neﬂrﬁmbﬂd§ﬁ@§p@@t antigg(s) is expressed

rRainffly! byothe ¥82R lyeRiRRESOR) ﬁ‘éé’gﬁﬁ%ﬂ o yeg])é%t from which the

expresses the antigen(s) is uséd to pro
Y@%Wélplélemﬁpieilyﬁ(hg a yeast cytopl ast, a yeast ghost
st cell wal |

t
par (P FESLeri PR of Sbeavadp oo Fogurest Y » 1508 Yebie of the present

1r:/\&ht16h & @fydnditer 9€ Bfttdens 81kt Boh BS SRGHRLBHpRNuSIMbyY a yeast vehicle, and
C
typ?c rH;r 1%11ges from at least one to at least about 6 or more, with from about 2 to about 6

heterologous antigens being more preferred.

Expression of an antigen in a yeast vehicle of the present invention is accomplished

using techniques known to those skilled in the art. Briefly, a nucleic acid molecule
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descri bed herein. In one aspect, the yeast vehicle was
| oaded intracellularly with the antigen(s). |In another
w@spenv2791 he antigen(s) was covalently or PCT/US2007/061572
non-coval ently attached to the yeast vehicle. In yet
anot her aspect, the yeast vehicle and the antigen(s)
wer e associ ated by m xing. In another aspect, and in
the preferred enbodi ment, the antigen(s) is expressed
reconbi nantly by the yeast vehicle or by the yeast
cell or yeast spheroplast fromwhich the yeast vehicle
was derived. A preferred nunber of antigens to be
erRbAHIGGR feadY 01 JRASY al®finCh SnRfted B0 RHEKBRAsIbA ‘0@6\5% f'such a manner
i s any nunber of_ antigens that can be reasonably
that 6’6’&8@&816)701&1 pelesyle\ig ppetadyelariinkied 3p calrpiscrintigre softrgrequence in
orﬁEr h)e@@caﬁa[b?e bP eﬁ%c’ckr%taéx e?QBHEht@tl% Qmég%laégﬁ [’:gplggs%n of the nucleic
about 2 t bout ogous anti gens beln
aqigl @‘F@?%@I WhER ﬁraég‘@lrmd dito anhesttyiegwreelln Mugieigsicid atvlediutes encoding
] C
o i ERA o VeI oy BpRAAQIRHAR Lol ygely fghed to one or
m&lﬁrmml‘%asmna@mtmh:tﬂqemmeeeHmmdullagyampbﬁam:texpraemdmsbmtecd sequences are
o308 R0, P b 0o PRSP Py ctvton
sequemstst Ay Miahlsqreaqitpmmoteo chit bk usad) uetheq:wsanofndemtldroand a variety

ffecti nst t
o B fiPaRBaoie FooREI0 Ao nielel af Boiek P S Gt fg xpression
int Scaméiﬁmnyeels bavedisiae I’iﬂ‘sltld@{&:ﬁlsfaratﬁbﬂ limiNeé k€ gromotedls of genes encoding

NS 0SS0 S RSB8P (BB, B, cur

plm“sphﬁglgcaé\(tﬁ résast QRGRONrio8E pheGheRCieSmerdad tTqul t@drislétlonal e]ongatlon
ose

o nt pr on contrql sequences are whi ¢
fa&@ﬁt E{éal éfé%br Fserrlehyidechphspbate éehmd&?ﬁ?%ﬁe éﬁéPDH also
ref@8dd’ @MuACTDIBL | P &REY eﬁ&%ﬁhatéﬂﬁel%&g%%ﬁ)y eg%ﬁictokmase (GAL1),
gE{jrom)ter can be used in the present invention and

agipser LrrBpspbgien updyhsansiaasy dGdoiin WBPtgwestoss kPIPlFl’@éiaSG (GAL10),
ctBeirBRedd; L (C Y Bf Sebe driban@iEer JZ efnﬁrac?&( Eﬁgﬁﬁ’l’aﬁgﬁ: '(]!S]HOS%r with hybrid

Sacchar onmyces _cerevi si ae i ncl re not

PRogotesp Gt et ADGT2/GAREST ant 64 %{Gﬁﬂé Ofm pmoisirn beipg agre preferred, and
ther@ﬁbf@APﬁ?fﬂ{%ﬁ{oté}e@Yx qg %m%&)ggeﬁ‘%ﬂ%&os@ Eor en&ﬁ@}%)m the cell are

, OSp glycer at e I hase | 0se
love ey alsézt OTiPto abotut Aspeacdndhab vedloasgtat it Clﬁ’dtmomﬁt%rland the TEF2

D3R, ST Rl BpHEREALASY I PORRRL £ SN OGENEE secuences

(WsBs)drlogectased fo gsaélﬂxancﬁris reas En¢@AL Pyefeyed apdtmaer activation sequences

e SARSB0RE S ATEIARE STy BEAELSHR, e s o
ge(rﬁE(éﬁ):ochngl tleec Tedloplins phﬁmase PCRHOB)RI, WiDHB, 0y, ADH1, ADH2, SUC2,
RIS BL7 S B0 A LR ST G AL BEOTRE e o,
withithh AIDHI UASCednypeticghilo @ﬁﬁ’eﬁ@dlCSﬂﬁ:é ata AZDSIZI WAKhe actlvated by the
A@Zﬂ g%iﬁe]erlqg&v?tgzt I%Bﬁ:fa fi‘ggerﬁ?to L}Zél%}ﬁggs?sﬁé -Féép ?geggrg{rlﬁl a heterologous
gl iDgpevavelibinRePioahe IATHd? UAK MG rePirddBiorObrmination sequences

upst ream act | va} I On sequences
for expression in Saccharomyces cerevisiae include the termination sequences of the o-

factor, GAPDH, and CYC1 genes.

Preferred transcription control sequences to express genes in methyltrophic yeast
include the transcription control regions of the genes encoding alcohol oxidase and formate

dehydrogenase.
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(UASs), also referred to as enhancers, are known.
Preferred upstream activati on sequences for expression

WO 00Fagbar omyces cerevi siae i nclude, but are POL/US2007/061572

limted to, the UASs of genes encoding the follow ng

proteins: PCKI, TPI, TDH3, CYCl, ADH , ADH2, SuUC2,

GALlI, GAL7 and GALI O, as well as other UASs activated

by the GAL4 gene product, with the ADH2 UAS bei ng

particularly preferred. Since the ADH2 UAS is

activated by the ADRI gene product, it is preferable

to overexpress the ADRI gene when a heterol ogous gene

i s oplptiaticateinconierke dnd methods AbHXtladd@lulirexpesssied of antigens by yeast
h%\; %ﬁrdks%[xésganllgetaﬂ ifjletvllouslysl Juences for expression in

ar omyces ‘cerevisiae rmeitde the termnation
Sequqm&cﬁantdf% Aaclid Gleff mo@%ﬁmnl@%dyeggtqag@&%ﬁmg to the present
Preferred transcription control guences to express
IyeREQn | Gennbe h@qoe?msmeél PEasgny |1neqhe eby hwhichapseydlgie | anid molecule
a&ﬂﬁﬁﬁ@ﬂed ﬁﬁt@'tﬁ@ §e19£ncf RERQEN BBt MR %’nﬂ%d% Cahakiof; Xalc?i@é Bansport, bath
formate dehydrogenase. Qptim zation concerns’
S%@‘ﬁ@@s e¥e@trowah%elmomlarecmlpr lelsﬁbcdmnofad@mpilge m;ndbgrotoplast fusion.
TYARRL é&a\ﬁgclgﬁze%cﬁl %9&1?&&’& ch dl?et 6}1146 pirteeci‘/ Inq %Sl yyga%[ Iflomosome or
Transtection of °a Rielare ser PHols8 st
néithingd on mtm@nommdmalpaeetsmwmmmhmmm IO’E)IWIIUB those skilled in the art.
I n nuc
ERGRAER, UGS Dot R GoR SUF B BleBi e Gisglosed im deta
hewimaits &nsmssei‘i abave, gedst wgloplast, yehstvghost, and peadt,méabiane particles or
nj gation, electro or tion, m.croinject
PP SFE PR BaE ah AR B e BB ERn{) dipgfranstecting intact yeast

nﬁcmm&g‘aﬁmhmdomy@lseB}ﬂlem;jlahtmnthHsﬁﬁd cableheadidtregleatles) producing the

. d,
ot Shotn oS VR0 waneR g Pe dbh M eestiinof gphieroplasis using

téchﬁﬁl&eﬂﬁhd\i/refb ihasd figlled in thExanBlRedek dyeRSdst, ht%r%‘itbcellulal yeast
osed in

carr such puc) ei ¢ acid no) ecules are disc
mFEbL ’Pe %%‘ra@f o fg‘%éma? g@%éﬂ‘“ﬁ’@% desjreq 8ptiggisopl ast
yeas art L es or el,l
or epgirf%t‘hiﬁg‘% %mgigtgor}é%lsﬁ]bgﬁ 8% 8 dlercgig% n%ant F ve}B y]es and expression
of tlermtigen bpdghe peast tfelyelasnclmlecam effgameamdmm me;aat:h a yeast strain can
h [ i d I
oERUER, 1 R B0 A B AL BSorsog cosmiae

catbbhydrhial hitg géh endphosphitg 30inseH a@rweipﬁb‘ﬁippm[ﬁ&tésdﬂﬁj f@herals, metals
n,.the ar

t echni ques known to t hose skill ed
obf e TR Heh, ST A BRI RSPy adbe MefiBrafey comprise
cempreacﬁutﬁéntfs rcﬁrCﬁlt@% 4 liefieqf nGaRLAI Medigint eSfdadstrains of the present
antl Eff tive.conditions for the production of

|‘i‘?5‘n y’é‘g

SR Stedy dj & 1VaEen af esopadRrofdingebut not limited to,

beditdcgal, Bierdhéy ey SRSEs, Y& inede8, mGbiide d?dﬁef—‘faﬁﬁ%'tr‘finates Culturing is
mediumin which a east strain can be cul'tured

cgried out gk ﬁ‘?é’éﬂi’%ﬁﬁ“}es PEy P amepn sAniet BRRIePEe femthe yeast strain. Such

cﬁl@lﬂﬂ{ | &dna s SkdiveARYifiS ﬂfeb@@ﬁfs@to?’ong ok Bﬂﬂﬁuﬁ%/ RE in the art (see, for
ate sources as wel as approprlate sa

eﬁ?‘ﬁ@ﬁaﬁgﬂmﬁﬁ al- §3C¥§ﬁd19ﬁ1héfrfeﬂmﬁf i drresnolegis yohd 9¢i Agadiemic Press, San
[ﬁgéj))_gr owm h factors. The nedi um may conpri se

In some aspects of the invention, and particularly when it is desired to have
sufficient surface expression or provision of an antigen in embodiments where induction of
a humoral immune response is desired, the yeast are grown in a media maintained at a pH
leve] of at least 5.5, namely the pH of the culture media is not allowed to drop below pH

5.5. In other aspects, the yeast is grown at a pH level maintained at about 5.5. In other
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conplex nutrients or may be a defined m nimal medi um
Yeast strains of the present invention can be cultured

WO 00d/0yEpt ety of containers, including, but nopCT/URtD®BE1572

to, bioreactors, Erlenneyer flasks, test tubes,
mcrotiter dishes, and petri plates. Culturing is
carried out at a tenperature, pH and oxygen content
appropriate for the yeast strain. Such culturing
conditions are well within the expertise of one of
ordinary skill in the art (see, for exanple, Cuthrie
et al. (eds.), 1991, Methods in Enynol ogy, vol. 194,

ad)heaE Sl G/e it &5 Srowsddt a@f@g@/)el mlafhSIRERaOSRRES $, 9F7, 5R%r 5.9. In another
i nvention, and parti gl arly when it is desired to have

235 the YeAtt 13 grpvice #@%nﬁﬁl’t@fwcbafoa‘hogt @nlnggnoger aspect, the yeast is
gRRbil g pHme%mﬁthﬁ%{&isat%@ﬁ@6 'anHQ:Ithé}rhsﬁéctﬁ thé! %s@ks grown at a pH

i mune response is desir the yeast are grown i1 n

lewsbﬁnamﬁ%n aliabert &t6.b %24 6 é,v@ﬂ P> &b, 6-8a68, @9 Br 7r£hn]'@l gther aspects,

I t 9 4d
R el 4 A i) oAl 5 80002 767,75

p
78> pr810evERe pRiileichinisepatanhbole oBltaring nf mdser @sp of slsﬂl in the art will

%ﬂl@cﬁ%at'ﬁ&t t‘g@ cgft&‘ﬂgg gltoc?ssﬁﬁcllug hotr@llgtﬂ?e Q%h o?tthe ge?algl{ culture but the

n an ot er as
MGHgoRaAnas Oﬁfhp lqulteseels wedi. nh sy ersticwdtur mgomkncﬁzm tdﬂuanmlhrer(x e., lowering

tlﬁgﬁ%?%vergﬂ%i )égl%srhuétsbqul?e 0 ntutnﬁtcp eJt\:ieleve ﬁxg\gxglﬂgete cglggu’mg process.

er as eC
Yigkst| eslbl cultmiast whﬂwyatheabbhﬂe\ﬁa,l ﬁf Ihe m&diwh. Jrors. Helow 6 are still

cgntémppa’te% wghm the §co§e oﬁ%r W@T’m}% Iﬁf"éﬁ%ﬁ@ gxaaﬂlea;g—g 8? ﬂ}? med1a is brought
uﬁ 14 at Feag, 5 3 aBsorﬂe @pm? doying e cdltufing (pr8eess.. s MchBthE.longer time the

LB TFY =i B THHLEY g eFoRE7 S DY o i e results il be in

tertiistoff oblathing peRewith desitdescit@ictadtyst he start of the
yeast culture but the maintenance of the culture as
wel | Thagisg ofgtnegiypl pHi ingeultyrikg owasttpommotes sawdl biological effects that

a&' de%nabl% Q& hﬂ%ﬂg SoP mg\lﬁg% X%ASFES V&%F]t% 1m Enot11aocﬁlﬁ]atlo11 In one

to nonitor t ['eve e Cu uring proc
aywak tcublating thel yassiem wherakpil Ml‘teNspffbl | mél gr OMH hEtlﬁE;CHaSﬂﬁvlthout any

stlllconte intesc e ..
o L By TP S D 3508 ey o
yasb eai tconinueotoagr olvxeashzg‘ﬁ &enaities GViEhoRO Ildﬂsﬁngj thelingell hall plzabﬂzty In

alé&éeru%slgm ﬁlﬁoces tr?xﬁgﬁ qllté) florg ejgmtsilpqgméof&east with pliable cell
V\ali@‘aﬁd/ot Reash et @ilie tsd?iﬁltfvestwdeﬁ Wl dideetihd ed Amies (@f% glucanase) at all

bt t h t t
e e 5 ML, USSR et Tk ST ol s can vt
ufigvie iiinubt edspehses) sueh bhe 6y préhstingiR sdasiisabk @ytokmes (e.g., interferon-
usi ng the yeast as vehicles fo

Eﬁ? teristi cs for
7i( m FgelpRosting %‘ﬁé’eﬁ%tpe@t additign, @reatRy %Ci‘%%ssiléh‘é’tto the antigens

ldo@teﬂeiblttﬁ@'cellp Kol 1s Qusord<d b 0¢h SliaMe lﬂléi’ﬂocfshﬁl YEARLr aspect, the use of
wi t hout any negative effect on the cell generatio

neytrad p{—]éfo@ someg p@%@@pﬁ Bshas f.lppemﬂggpmm% aptz &w), allgyve fqregl:gase of the di-
sifile %eaﬁadrpm Hy(h &hﬁaémtv@mh aﬂhoﬁ&&&ilkgfﬁ) Yok Ek%tt pogﬁmg Quhen the HA-

their cel pliability. Tn anothér’asp
exﬁlewrp@mq{sms Cp‘lhuéﬂdl mvmeqh@rat tovgernpld degt, ipbh Sbf Fylaﬁs,t in anothel aspect,

ettt thaP Iph?cf\)xlcg ’ﬁﬁuype cytokines, when exposed to (e.g, by phagocytosis or other

loading) yeast cultured using the neutral pH methodologies, express increased production of

such Thi-type cytokines including, but not limited to, IFN-y, interleukin-12 (IL-12), and IL-
2.
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wal | s and/ or yeast that are sensitive to cell wal

di gesting enzynes (e.g., glucanase) at all harvest
waleogiopi7zes. This trait is desirabl e because yersSt/US20N061572

flexible cell walls can exhibit unique inmmune

responses, such as by pronoting the secretion of

cytokines (e.g., interferon- g (IFN-g)) in the cells
hosting the yeast. In addition, greater accessibility
to the antigens located in the cell wall is afforded

by such culture nethods. In another aspect, the use of

neutral pH for sone antigens, such as the influenza HA

ant i dgenysed| hayois, tlor gereelrdasw of tlieh eerohi “m]ultxfai @&l brefesdo a pH range
bl ha IS t

baoég:g% FS&%}P? aﬁl\é"aﬁ_alx Sgrel}&%i)lé/qoetv(f en uF B]:;I eédarfd;%goout 8. One of

slnﬁdlha aalt \Nlilbwpprembie( ma’gmmqﬁi—ﬂﬁr)tuaﬂ-ann é(b]g)g tem‘dhs aalﬁQiJh&fedths) can occur
spect., cel th odyce Thl
ng ggegaurfrbg \(/bh apfﬁ B’@{eﬁh ég?osé’y]i" tg?: Eyep T 16%1%* érplﬁ da &FW& Yeast cells means
theealsd yeast celleareUgbng ihheeut@l pHafor pht iRl Bigtad 0@k ne that they are in
ress increased production of such Thl -type
C@)‘?’FSKI nes including, but not limted to, IFNg,
inte [ tgl ﬁsé €
geneFllél %HE s?gf%)ﬁmg%w& o:lf tﬂg J'%gﬁtt rnlgf:n aqtegfart’?/e N l_e[g(gwssmn of an
antigegacbanbiventaivahe ypdtstt Sebicknd yabﬁ wtehpkt i8 loqﬂedﬁemmllylally with the
t 0]
pﬁﬁ }L}e ngg#a?&e{% ﬁ‘a{%p %Nﬁig rclif[lio%gg %I %{1 gﬁ I .molec eles t at serve as an
amngdmu nﬂuladqlhmmycﬁw msuvelmlenwdnmsmw mgn’nmﬂsmha anhlgen 1ntracellularly,

the .use Hto grow yeast .
cEb RS o e a o e gt Sl R 48 ptt deseribea
bplldwf)o Astused gy b pyptide doneprisesren hivdio ddiYeq@ksed of less than or equal to

[ of the, gresent |nvgnt|o

o8 e iiore Lok LS cBiRE e RIS Seauence of more than

ab@eBWSManiihy atibs;t R6tey8asin Y& dlieria Ve pSdteMEH ﬁéyﬁldlesuseful as an
| oaded | ntracel Lul arI with the protein or peptid

aBiggRAn, Oos Hhtthat 3 i epings(r 6r reha s GEtipe oids 4p length) and

aﬁﬁ MRa1AS sBR @Btk O8RAn (RMOSBRUEHhPHised hﬁllﬁﬁ@séplt\ﬁﬁ&l Cﬂu@tem fragments,
whi ch now contains the antigen intracellul arlé%can

falliangits PEqteins.t GHPREC PARteRIS OToFusiWaBkOFINNt & eatidesr pickproteins can be
déx‘iﬁﬁlzéé é’i‘thgle ﬁgtﬁfatll'ycoﬁﬂdtlle(tf@ﬁ§r blp:‘?ldmggiffa‘c"lﬁonﬁarpﬁﬁﬂlde but are not

her ei n, g, ptl e CO rises an am no acid sequence of
limited tthanse eowdatian, t phedrbotyl@s0 agetylationci wyristykitios, aprenylation,

lerrﬂ{cﬁi'leﬁlo SRR Qﬁ/ﬁ"@ﬂtx@& @ réf Pcﬁﬂl%gpl‘paftl]d?P E1§Jshg'lan£ept1des and

about 50 am no aci pr ot ei
mt@i!lé ICﬁll bF iprepied doecibieinid yasst arhighesiafehe praserdenuention by techniques

1%@?71 Sfo ialﬁo s-[al?ﬁ?l) n tﬁg'atrp @Sclg (Is %gldl&gﬁgﬁ eé{Cth/h Q&nggcﬁ{n lrbosome fusion,

gr eat er
elehrbpavhiich mmgqmylttssms fm&kdz-ﬂml\)\eomest m’pbba,th ponicetion. Yeast vehicles that

rotelns i neric prot
%uﬂ glg gﬁle& tl%? ed W@é %Fli)t eS) gynoéelB% o‘iagti’oﬁlgdbag?? 95 0%131 mglecules include
ndewuyeaa*.t; zewelbhd dqﬁm d’paatsw ghbsts or cyiwlhéte,twmalh kati be lwbed with antigens
t are n

ﬁo "y%’gi}?t gﬁt g%ﬁ%%gpﬁl {q duge éﬁﬁf alAil@Haatwelty, intact yeast can be
londed sty dtel mﬂlgeﬂ,r ﬁf@/ﬂﬁhlsibﬁelop&hﬂm Eﬁ’d@t@tcy%lasﬁdﬂoﬂ atib&Mular particles
and/ or add of % ycer opho%phatl dyl | nosné
CRix BE PigRar ele rom. Any number of antigens can be loaded into a yeast vehicle in
this embodiment, from at least 1, 2, 3, 4 or any whole integer up to hundreds or thousands
of antigens, such as would be provided by the loading of a microorganism, by the loading of

a mammalian tumor cell, or portions thereof, for example.

In another embodiment of the present invention, an antigen is physically attached to

the yeast vehicle. Physical attachment of the antigen to the yeast vehicle can be
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proteins can be inserted directly into yeast vehicles

of the present invention by techniques known to those
wa@Riozlogzf9i n the art, such as by diffusion, actP@BUS2007/061572

transport, |iposone fusion, electroporation,

phagocytosis, freeze-thaw cycles and bath sonication.

Yeast vehicles that can be directly |oaded wth

pepti des, proteins, carbohydrates, or other nolecul es

i nclude intact yeast, as well as spheropl asts, ghosts

or cytoplasts, which can be |oaded with antigens after

production, but before |loading into dendritic cells.
acbSrhflidRli Melaty mBthaatsueBist inC @ik bR, [hetieg WobAlehh@nd non-covalent

antigen, and then spheropl asts, hos cyt.opl.as
asEqeRion| U’ICEWdEJaW]?lPEIlé‘élué%nb‘ﬁealﬁr’écg B4 i @h%ﬁ?ﬁYAﬁgPsshfﬂﬂng the

anﬁg&t)% 1 @Bt LGERS JFafle Bead QRARE blnbl@)lcﬁlc\/a?l@sﬁrﬂélﬁg 'tlfel &ntigen to the
his enbodi ment, fromat |east 1, 2,

Oum(ﬂuéfap‘mo@@]@ﬁr yegst vehinlenaichdas by uping @@aqfv@@oa oam@é%%dmg parier.
ChatBatFodthidn P Eatpﬁ‘ﬁéfélﬁ bYo1 te;l%nbﬁzagy rﬁgstl’i’c‘;dsalncludmg glutaraldehyde

m Cr oorgani sm manmal 1 an t unor
lirkeke¢,, plostogffinitly dnbelmge rtmatmerfto‘fvltbx%mlmd@mlﬂ@ﬁ, drestmenrt with chemicals

caBﬁyg:jlcfnrf in fih— gé %%ﬁ?% M&é le%ﬁﬁ)én&h %%@%{g%sé finkmg chemicals

standaed: hm'lnt arbf Aﬂﬂaralaantlwgemhtmlqah eary basonteethd (Wl’él thgryeast vehicle that
al eﬁsC ]l?f ac:i g ong Zﬁ%da Q%a er 8ny%aOVH‘|e¥T%%19e élnthg Q?m%hgmon of the cell wall

ent assocl a
someah alaks owtei Glorfhec bfidiey yérst immeredikely to fusd drobind to antigens having

Paggﬁ?‘-}rpérg glll%ée tchg%;%;%&gtlﬁs ﬁ%l%%gggyggrﬁalsg Cale\n)gg?c%e% blndlng peptides,
sdliitdle abdcpgrs) 4md dther Hgﬁxﬂs Bay BR6 dedhcdiperayeinsito ve hilntlgen as a fusion

U R R T e

véhiclget hods i ncl udi ng gI ut ar al dehyde | i nkage,
photoaffinity | abeling, treatnment with carbodiim des,
t r ealnett anwithdr erhlentiiments theapedst echitlel dndkibegpndiges ard pgeciated with

eoq er andISI{Orree aéiérggf né% %Ilge {]8{ xxﬁ{ -Oovil nlt %h}cﬂgg mechanism, such as by

ernative
g@h@ﬁhﬂﬂhgc@a Yeastc oetticlet adl Vet ntides tpgetber \mehu biiffert hatother suitable

s the c f the lipid bilayer of yeast
f lgﬁé 8y a“E’ﬂ’é’g%‘f)ﬁ‘posi tion of the cell wall so that
t he ﬂygﬁé e?r%cfd?rﬁgntoéf tReiny8afn, ithe %ﬁs@ Jehle®d ¥nd Ahé WsBgen are both
to antigens having gartlcu ar _char ge

lo@ﬁai a@u@ellghallusmwrarc@éw n¥chgrent sleadidtic sell patnpgapiage to form the
tl@r{;)q{lﬁg c&ggéél‘ﬂ&? or SREHR! é)? HEHERN? frﬁlenﬁ&g Rﬁ&%ubélg afdshtigen of the

I NCcor orate int‘o an ant |gen as a fusion
inyentien (V. ar aronmemmx@smsmteat efithgi inkerdiond san §edoddsd into a dendritic

cg i dtpllggbgenﬁé gﬁh%ﬁ}eésqelﬁhl%% the yeast vehicle. In yet

€ yeast vehicle and the antigen

ar e 35516k F6:@k WM Whichaeb 104diRs obYoth Wﬁlﬁ)r&ﬁ&sctdﬁebe accomplished are
non-specific or non coval ent |nd|n nmecha

m_such
digguasgd gedttal bRoR s ¥ied fgs%&‘a%att 10 B Radsfiqapdger v gefpereof refer to

tfcCR85:88h, inflodudtidhl @f edfy 6F BQbr ngklhérﬁt{le% ftHé %ﬁs@tvbl@iﬁle and/01 antigen)
e.g. adm xt ur e% I n one enbodi nent of i nventi

inthe o)ﬁge(g;g wedeindtidc gell)- tFreload @i qgEroaset 1@@@q¢llulally refels to the insertion
or introduction of the component to an intracellular compartment of the cell (e.g., through

the plasma membrane and at a minimum, into the cytoplasm, a phagosome, a lysosome, or
some intracellular space of the cell). To load a component into a cell references any
technique by which the component is either forced to enter the cell (e.g., by electroporation)

or is placed in an environment (e.g., in contact with or near to a cell) where the component
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| oaded intracellularly into a carrier such as a
dendritic cell or macrophage to formthe therapeutic

W@ w0337t on or vacci ne of the present i nventiBOT/US2007/061572

Al'ternatively, an antigen of the invention (i.e., an

i nfl uenza fusion protein of the invention) can be

| oaded into a dendritic cell in the absence of the

yeast vehicle. Various forns in which the | oading of

bot h conponents can be acconplished are discussed in

detail below As used herein, the term"| oaded" and
derivatives thereof refer to the insertion,

il hecuhetentiily Wrelnin pytepthesell dipmamprocessde.g- tiegyedetis). Loading
tatBRiEke uﬁ’d]ﬁ’deorbu@rbﬁé @20 )inkifdOto Qﬁﬂsuﬁ? agtlve %ral ggdb‘iif 'lgiogome fusion,
cell). To load a conponent intracellularly re

efeqoporaiden.i Rirneeeyipsier euflibethotpnifatione oayueferred tembmdiment, passive
rhddhtAGRE kot 1@£d1ﬁ§ qRh {%@Eelpévlth B %é]jals{ véh?clg 2 %/ED El%yg%g are used, such
t he pl asma nenbrane an ?

p@wx@p pl;pgh@mgmp Haglodinge phagocyiosis oqzié theo ryem n@lncle and/or antigen by a
defMific&yy ul ar space of the cell). To | oad a conponent

into a cell references any techni que by which the

conpanegie iembvotihar, iaeededs? (Xhebr tWghdiR! dxpt&@sn: oPdheterologous
or is placed in an environnment (e.

el.ect or ati on g.
SRHESheARche SiPRRA BP ORBRICCHE i & B1apxerj @Feslucp yeast cell wail preparations,
y@ﬁbﬁﬁ%ﬁﬁﬁﬁ& pdrtibles §H9§e¥sﬁﬂﬁg1ﬁéﬂt¥ cld. |‘r§JtYnt5<9cg &M Bk XeQﬁ fragments can, in
cell SOme process é g phagocyt osi s Loa :
SPRUE 1 dé%m"ftﬁd:le&fé‘"dﬁ Vil & aslpinisisaed withtogher dﬁOﬂfmgiﬂ@nS that include
affifdn¥ e o, INNROGdccinel %&ﬂ?s&%ﬁit%ccﬁk@ G P, ﬁ%&t%’ted pathogens) to
phagocyt05|s and bath sonication. In'a preferre
B HHRYIS FREPensfe S hetiemphs drgymlatediesgmentd @hdmllQai dreatment or
pﬁ?él!:al%fcja &he 1¥§&§1510‘é? bk 1ﬁ? 1 %43191(;211215]%'&8%&:%5%(1 l'l!? %?éhak up the yeast

such passi ve mechani snms 1 nc ocytosis o

lg@a@ﬂsd@hm@n§eéaﬁm@mhawnngen by a dendritic cell. In
one ZﬁbOdlﬁE |nta?t yeast (wth, or wthout
expr S8 5 reBPodiment 8 6‘@%8&63%% YERoN, @aPPTRROSILAE Vageine can also

i lud¥ GioRpERM réspodsd RBAETer LBmMPHRJUCS &1 YIRAshilifeld ]tal‘ﬁﬁhée such modifiers
reparatigns, yeast menbrane particles or yeas

(§4a Pfe‘ﬁ%l?ff(qﬂoa of st et arshiclanwith meclpimgeidf medgrstessencoding such
nSciierk)) a R('I%heﬁfgﬁ %J@ﬁ&% ardfoteR¥ds o"é@cfxi@v@ b & robust immune response

adni ni’ste ot her conposition
GG ‘iilﬁé Ae theeinyentigNAF raesaimpds 2 xﬂa@tt*eqlmpls gzbuhq: tlansfected with or loaded

WBCEI RES: ord .Lullt?g%no&ld Q@fetaétvﬂeegl Z%%ﬁ quﬂj%}lsé ?n %ﬂl[:lg} N&Stmpound, or a

i mrune response. For exanple, en c ‘trea
vewelm @ranommatommftth@mvpnw eail beff(sﬂnuelsteeecgm cormmh’anm odth at least one

@%Eél qgsﬁnsé %Hcﬁ?«%] o8 olcg@c[,]alq sp%%g dp élgg%% u(?ei ﬁOlBH%unds that can

I nt'o at " ar Use as an a
Hmﬂbtﬁd@ n’elmln@ﬁesphmsep,r Wh&htmaynb@rﬁfelmd tcﬂascmn’pﬁxmrhd)chﬂatefy compounds.

CXREEL 0105 A5 5 o SRS bShons v

o(helsecan bgppremsna;ﬁmnﬁﬁﬂ)ﬁnﬂiunteh@sptﬁﬁst Vetuif Ibeolvgitl response modifiers
nol ecuﬁ djngusuch nodi fi ers)

Pt lﬁ%"‘aéln‘( SO ot 1 aPeTaEd ot dpeRe Wbt areferentially
enlends b hufiSual €nin@SRABSHNSE G @F, Faf §tilndldid 18 Invend ie@,ﬁonsg% which there
. exa g ye st veplcle can be transfected wth

1si Sréggcaease evel of cell-mediated compared to humoral 1mmun1ty, or vice versa.).
There are a number of techniques known to those skilled in the art to measure stimulation or
suppression of immune responses, as well as to differentiate cell-mediated immune

responses from humoral immune responses.
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with at | east one antigen and at | east one bi ol ogi cal
response nodifier conmpound, or a vaccine or

W@ o337t on of the invention can be adm ni st eP€US2007/061572
conjunction with at | east one biol ogical response
nodi fier. Biological response nodifiers include
conpounds that can nodul ate i mmune responses, which
may be referred to as i mrunonodul atory conpounds.
Certain biological response nodifiers can stinulate a
protective i mmune response whereas others can suppress
a harnful i mmune response. Certain biological response

modi Suiitle pbdilatiant krédpbiiseenhadicersa ifeihde n@dolihey] hormones, lipidic

dé%&gqi,gfens Ormﬁllnseﬁcévfg weasn%r@mc?[ éngrgw%‘éﬂlo P{a#ﬁ?!fs | gﬁ gg%ug:[ %ot limnited to,
intéBIke: RegRas mtelmem qh(Ithr %1tbﬁeLﬂdiln |1OC(TIE313§d1ﬂt@'Y&ikm 12 (IL-12),
cel | -nedi ated conpar ed hunor al i nmruni_t

of
IIV%nf@an yeammre (lENygampa) WBBP 1’6‘? arevHhfagied @6 év&!ﬁ ?@Sformmg growth
fe{cﬂﬁ%tas&(lr d‘xﬁ—B? stefbidid) %1&”tatgla{rf211ﬁ'§5cﬁﬂlléﬁco%t1éﬂ@é| qthb %Bllﬂ’f of a yeast vehicle

uppressi on of |nnune responses, as wel
tcm efpsesent(i-at epl@éP%)neaéhdatI@§31b]|an§ﬁ%feFeesHaﬁse§' 112 ofmd/or IFN-gamma

pmfgg R@All Qﬂ]]'éﬁ@esr @ecfpﬂx'gﬁ d%kﬁltﬁlt}e Vpl‘xé?lae@gﬂhg aigllit§W§§ast vehicle to

i ers 1 nclude cy tO I nes ornones,
exetehsy @ﬂv@@mbémﬁmrem Ibcdy] 16~ ﬁjrar,ngé)raﬂdl(btph@fpregh@w tpnhances humoral

ﬁx‘x&\‘\?t @tﬁa sﬁ ﬁ%ﬁﬂ%& %1 rg%o’ngé %Etogr cldd%bﬁ{tlaféjm)g\nﬁlted to, anti-
GTtled mtulbodw I162g( td.}elela3¢ angrgiceF fcestinTg:amm tinENetgenfeed, anti-CD137,

B, SO bl gl (7 Lloe 00 ML, i e

QNEAK@)L( anti-CENe sntiflie2 3 knti- P Y- 1o fant-Riedd | aMD:L’é or agents that block

FREBEE 55y Sl B PR RSl ekt <oy mo rand

lmﬁiﬁilmrf&c“m&d].l\?)m#msfﬁ', yﬁngxramumh € alirei@)y Toli-lkey eemeptor (TLR) 7
vehicle t Iress poss Secrete
AEAYPiSr OF L %2? £al "}%?“ nr%h B S dFu‘ﬁﬂ?ﬁlm?lﬁ {§ increase the
aCliMionSstitt Aot @eﬂah 10ilc Q@116 2 aé @ PRAHRS @ntsthdri Iﬁ'bﬁessmﬁéd Ugigen-presenting
but are limted to, an|- CTLA- 4 _anti body

cEigs)r eﬁééggmé?%ﬁ@}. responsg| Peyifiers g el daepmni Q%eo?’g and are publicly
abv8ildhle, anti - CD137, antl-CIQS anti-CD40); al entuzumab

{e.g., CanPath(r)), denileukin diftitox {e.g

ONT AKCO’n)l})qsﬂams ianCiMeramentic vatadnes afnbe inPErtion cimtﬁlrtli@-md:lpde any other

h bl ock
cgglrp(gal&&tlﬁ%@e é)é?fﬁrl]%?c’ryé% ! Fn%:%% }:)_]Fégélgq_m.la P%Bﬁ]ﬂlg}{ disease or condition, I

iﬁaﬁh&liﬁg arFliﬁchtidng apds pathioge,nod afAl ddarpa(hdd Yhat %&Sﬁ' ameliorate any

Tol I -1ik t TLR) -7
KBS OES cﬁaen%a%“é'%ééﬁ?lts (e 0. agents that

i ncregs %?écpﬁe girhi”%e[gh T]laCQl[t]Clany R85 RaB10 @iyl fé?éré Q8 any substance or

state, den , macrophages and ot her
Vfgh@ﬂeeggtabh:aﬂm delivegying pyeasemadcing efethe Pyeseguimmention to a suitable in vivo

o@' ? lvﬂ% ‘ft@l S(l@l‘? E%Qﬁ’ﬁy w{nc}uﬁb Sbl?tr %18)3@ 1Jmt%@Q)WQn 'a@l]altlgtﬁ, an excipient, or

-

i

d are I'r'cly "aval osit1oAs a
anly@itlaqmemqqfdﬁhsz@vnehidﬁmtcmmmnventi on can further
i nclude any other conpounds that are usef ul

pr ot et5orgng t thj Reesent pyRIHOH AATUvARS gFe tmfégg éubﬁtances that generally

nfRcet iRMmihune response of an animal to a specific antigen. Suitable adjuvants
include, but are not limited to, Freund's adjuvant; other bacterial cell wall components;
aluminum-based salts; calcium-based salts; silica; polynucleotides; toxoids; serum proteins;
viral coat proteins; other bacterial-derived preparations; garnma interferon; block copolymer

adjuvants, such as Hunter's Titermax adjuvant (CytRx™, Inc. Norcross, GA); Ribi
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i ncluding an infection by a pathogen, or any conpounds
that treat or aneliorate any synptom of such an
w0 ndogovizen. As used herein, a pharmaceuti cal | yPCT/US2007/061572

acceptable carrier refers to any substance or vehicle
suitable for delivering a yeast vaccine of the present
invention to a suitable in vivo or ex vivo site. Such

a carrier can include, but is not limted to, an

adj uvant, an excipient, or any other type of delivery
vehicle or earner. According to the present invention,

adj uvants are typically substances that generally

d?ﬁ%@fkqavzhlh%lé FIHEANRIbE BSRAMSEHeh Rdiea0h ML, mnﬁu&@ 60ITh dad saponins
antigen.. Suitable adjuvants inc]ude, but are no

and; theif dleriyafives, giphorssQuHjAnfavailabls e Prnerios |B&Pse<9é?TIA/S Denmark).
A¥RNANtS @f@&iﬁ&ﬁlﬁredQB Yia ?éﬂﬁ basaft ahé pies&dlifldhoRasRAheir use is not
salts; silica; polynucleotides; toxolds; serum
exstustedi ns; viral coat proteins; other bacterial-derived
preparations nterfero bl.ock copol r. ] .
D DORREL” s, APy o 808 ety ECasti RS alRIlife of a therapeuti
cd(h@dsﬁlic(ntliﬁ ;thé n&ateﬂlgﬁlﬁfr@iis S%q@éb’le R‘lahie@ﬂhﬂ@l&ﬁﬁ Sbut are not limited to,
aval.l abl e Ri bi noChem Res , Jdnc... )
AIERENE GO Tolate APOIR S aP I REb S BRplgs: liaasomes, oils, ester,
arflidicas Qui | A (avai l abl e from Superfos Bi osector A/'S,
Denmar k). Adjuvants are not required in the yeast
vacctpepositiovheapt sseitesi afvibatiroant imventidrecan alse costairobne or more
c orpeuUNds
pl%@%&e’%g galtlﬁﬁﬁégﬁb?? %g«%p 1@ ?*]sle?ﬂ%e%lep%gfﬁ % }tle{}% {seuucall}r] acceptable
exchmemtneﬁ)tse@ eallyl snh*tanCSwuitablb éox:@‘llvieﬁng aicnmlpusiepn s fubinea method of

oélei;qn utx\?e tlon t;clogg é g%%f’ gvcz’Potrr:S)? £ v \(ijivg es tﬁ o Sglrf(:geg red Pp@'maceutically
a@sptebls e)@[pdelg's )ﬁ&ﬂb@ab@ﬂﬁ@ﬁdxﬁiﬂﬂiﬁﬁg amﬂ;mmﬁione@ Hf atskest vehicle or

ﬁ%l?i%%]é Iﬁ?ﬁ’ﬁypg n@g@%ﬁfﬁ‘% gg:??fjﬁ{l’g 3{62 upRY aﬁl’é}é‘ﬂ of the composition at

a kt&gal d&ll ﬁss{ﬁbﬁbﬂﬁfeeiﬂxt the doldy, e ceRipabitien aX 6iRbENGS élﬁfiﬁ‘lﬁé an immune
ubst ance sui table for delivering a coppagsjt

leag@ﬁa bt the Tarertaite SRone Rithg lagsiteicAY &R frsigmicy, Sutable excipients of

the WréseRl Bveition Me1u8E eRipéhdr Thinfulak¥sab&rtREport, but do not specifically
phar maceutical |l y acceptable excipiertts are capable of

faﬁ%q’f HReAVECHY 18 cBtpfelsetrlmreddo dierein ay sgatargeling pasrigss). Examples of
px%ﬂﬂea&icauy eicke;ﬁ%rpréﬁmgmts h@cMRBS buY el GlR) lidnfte@ foOWhter, saline,
, upon arrival of the COﬁpOSItIOﬂ at a targe
pleq,sphate tusfeied sabipe,Ripgersrpolwionp derirose elugignpeesimiaontaining solutions,
a
H‘Sé?lgg%lﬁgt&g ncﬁhércdqttub&%e %&gi(ﬁ%‘l@@}){ gﬁ%ﬁggﬁgo{lg emfs, Eﬁars and glycols.
Asmctva btagrient céapi emtain oﬁ“mﬁh]@ pragamt subsaneesi mqunm‘b Itou deproximate the

1?%%19#19@ ci%lnﬁ{tlo];lg | P‘%ﬂe eb?ﬁ’er}t h]%; e;c%xggl%pgr %nha?nld ng cgleﬁl%al stability and

€ vacci ne
ispwﬁlmﬂryed Amclllwy e?fubstaacquonart alsgeinchge caeserestales.  Stabilizers, such as
tre alo l g%y Ofet, psgrag Faléfolsgna(irg o?%s% abl glgl)é%ln@dg&t)scan be added to

stpbndls@ hh¢ evabeihé efoatulatibn negainist Iagezlinéy saﬂ edriddtionsp eutl @setemperature
sol.ution, serumcontaining (§0| ut |
varTations A a reeze-drying process. mpos1t10ns 'may also include a suspending fluid

such as sterile water or saline (preferably buffered).

Yeast vehicles can be formulated into compositions of the present invention,
including preparations to be administered to a patient directly or first loaded into a carrier
such as a dendritic cell, using a number of techniques known to those skilled in the art. For

example, yeast vehicles can be dried by lyophilization, which is one preferred embodiment.
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Hank' s sol ution, other aqueous physiologically
bal anced sol utions, oils, esters and glycols. Aqueous

W@ 2007i022792 can contai n suitabl e auxiliary substBOmEs2007/061572

required to approxi mate the physiol ogical conditions
of the recipient, for exanple, by enhancing chem ca
stability and isotonicity. Auxiliary substances can
al so include preservatives. Stabilizers, such as

trehal ose, glycine, sorbitol, |actose or nonosodi um

glutamate (MSG), can be added to stabilize the vaccine

for mul atj on again variety of conditions, such as
f‘@hﬁbﬁfﬁ?ﬂ?ﬁé}%ﬁ% %h%g Bito 3 depdidticoddh yor 9¢hes trreeafkadministration with

2k RARES, tye AR SehRlesAafl AldoNEd MG Jow N %%@ﬁni&uﬁ&éﬂg‘jac%yﬁtgble excipient.

as sterjile water or saline (preferabl fere
Foe s31mplenfepudations may bermareaded or @&%msﬂtsmﬂée ofiluent such as

sttem’e RERSSAlind, rlycﬁﬂﬁl'c%ffeié&cé dL g g{/’}glfogﬁlﬁﬁé i@ etdg %ﬁysmlogmal pHD),

adm ni stered to a patient rec r st
of athst guiteble lidpend. uéﬂonlsﬂlaamh@“rqcm-drye@)l is aifevorgd @ption. Formulations

CBIHPHQB% Sffeastt %ﬁ‘ ieg%?aﬁ am%{%%g?&&‘ %2 §>n @l‘éhé Jrgg% é‘qf} tOke or a tablet, such

exanp yeast
ag ;sabm iforyeabiorsed Whbating er brwing efeaticand.

g g%l@pnt Prlor to admnistration or loading into a

g , or other type of adm nistration with
an a m xed wi a .
RSt O Lyl s o

infvention, aariddersanyaynd er mesrs upbe dlhﬂmogemh d»mjrcmét ivehiales of the invention,
e water, sali

nt S ch as_ste
alﬁ)g% { gEI%l gmgluL el(rn(le av1s afiilltlﬁgni %n%antkﬁ%%%%l%fcﬂg%?g)&dth@em Included
itp theskitd a@tlmahv@ﬁbon ae any haembﬁiwtibﬁbjfenﬁladeﬂl&m and extracellular antigens

Lvophilization. (freeze-dr is a favor
R T o f S G s P8 g e e vt aghioly Bisegaccine or vaceine
smtegﬁk)édh@ynmﬁkn NgFote@single) ealyCétf(&leoﬁJsﬁbnt pbtedhs d&déiBed herein, or
s done. for, yeast, used in baking br ewi ng
PRSPPIt RRPViERSTRTLHE! SH SHECH IR arimtigms as deseribed herein

nfQ BBl idee $n Wellt. CORPhiktfleRd cANYe BRAIARK RN f@lfm tlﬁﬁudmg expressed
vacc:| nes .of the invention, and/or any one or

by e ofhsrvbtreprovisled Wil YraRi ¥eludie dps ahEarmegem Fllbﬁ DNA vaccine, as a
pﬁit&ﬁepl‘@{)alhﬁo& GRBARL #Tudbh rbr@t@fﬂ %gaaggﬁi @1”%]\ eﬁlled g, inactivated

prepar ati ons described herein.
rethegsmy e\ FHtahleefaamyof emgeﬂatamﬁn@immfrdac é\umimau@dohre multiple

aﬁﬂ(ée'had}%lhgé@gle?&tahgﬁy SvHeRdin B&(ﬁl %‘R é@g Ysbé)%f)lp%sgé by BF thglf\mse provided

and parti In"a yeast vactcl ne
(&/&cdip mnml@am@zy aoﬂlffdu@umemwlmie FBor @mmmb,eeacanyeastf vehicle can

ek @ssf cﬂsdtﬁ&v\%e 18'\/91% adc% {e'np %r?l éa% 1H a. At d %tp%lthogen so that one can

rep arations t rOV r an
S@l%ﬂrdapedftlmd:fhpmahmagelmS)fa&tlgesc(relg:),edoﬂsewed ror niaterizd and/or variable or

[ in the kit.. The antigens .can
REPUSFR L kot neiod SFalLL IR Db REpRPSie-HREv et antigens
and tHOoair;gaa&iﬂl vaiibld er (exseraal Tattigegednfor ddmiaisifon to an individual or
cine, -as @a.pr tei preparat op, including.a f
pERGRAT o By, TRt Sl i 195 oiheit Sorelly Hetude antigen
pEphiatiganto lgdﬂylsémint ﬁbhﬁmﬁg)glﬁbéﬁstlﬁglwagﬁilﬁl@ stddt€gy, alone or in combination
copgpasse ed are nultjple antigen or
W, tﬁt gl:gH1lggeé1pgachL“dle8 r}g t ?\A?fétr@? ﬁeeaggﬁnlg%quggﬁlqugenﬂy or sequentially, in
pEXRIIRDSE Shrdlygied, MANBIWHIRE T @bABSH herein). Kits may also include yeast

vehicles that do not express or provide antigens, for use as an adjuvant as described herein.

A set of instructions for use can be included with any kit of the invention. Culture reagents

for the yeast vehicles may also be included. The yeast cells can be frozen for starting a
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(e.g., in complex with) a different yeast vehicle. For
exanpl e, each yeast vehicle can express or otherw se

w@e@viogson different antigen from a parti cul arPCT/US2007/061572

pat hogen, so that one can select a preferred

conbi nation of antigens (e.g., conserved or interna
and/ or variable or external) and a preferred vaccine
strategy (e.g., primng with conserved or interna

anti gens and boosting with val uabl e or externa
antigens) for admnistration to an individual or

popul ation of individuals. In one aspect, this kit can

calhehe} ¢1qnahloysly Reltued 1aRkb@eaipRAd aall tBisirbfnbRr We@@ging as part of
jn.a rim, gq#glng vaccine strategy, alone or in
tFQﬁbi RIqVd ?W“ rnogen included in the kit (to be

AR SE B spcurrently or sequentially, in
”prﬂEf%%ﬁ§$L§?rat egies, and the like, as described

her eighe. etfbddEmeRY oRt20prbstal UiRnkSR$latés b &l B8thbAAS elBit an immune
not expr?ss or provide antigens, for use as an

repeiFa ticluding a cellipechatad iappine sespepsep @ humaral jsamupgsresponse, and/or

chRibiaSiens ARrdde, I @ehMdlheARY tid InvehiidhR141EV RN hRfhod to protect
Culture reagents for the yeast vehicles my al so be

apeinRlegeinthe cgeditien ekdissasedinchuding preapntics ansy i theageutic treatment

o@@l‘r{al &&Hd%mp& @fs@ééle? liﬁéli{ﬁlﬁgla'hl'iﬁ%@u&ﬁ) b?@#ﬁﬁﬁgeﬂrﬂ%'gg €ilPinfluenza virus
and then frozen e ki or

igfeepiang e 4 @‘Wﬁ‘? Ir¢sz¢,tmg e @ds Ghe tlmllqdnmehrdﬁs)theaﬁq» of administering
tﬁe H{? %% Jmt? gﬁaé Fllgl X t g P HiSE 6P He‘} :f%:%g%{h% thregge%re%)nhfho% (including pathogen

an | nmune

igfgttiomeal vagodtr dmeamgositigpaithe prasemuinyertion; asndma ibed herein, to reduce
o) a f her ) ..

of ggel?/g rre% td?%?ée reC%?l%fé)ﬁt %ng%'&%né %?{}BI‘R&OH o@%?ﬁ%n dmi 1 oeductlon in at least

Ope themtma nreawliing | fragatbesinfaction nidi thleozmimal di'Beasethod of the present

1{1 €1l 10n }]&%I gﬁﬁ}é'ea%cltg %ggagl 1/ggr}r ﬂof:elgﬁ%;az%gl %{rd Sx%t{r}r{lgml%tlﬁc’?ogse against at

lmt bngﬁml gk iigan adimai,rHt leseninghy fird Sdmhﬁﬁﬁettioﬁm)f aCVacane comprising the

se r.esu r thod i.ncludes th
SRS S it el PP REES SRy o oG Ao e Tpepoge to  partioular
patllgebr d&&ﬁep §1hd1 thel id@nGhs SaBE oBfan GAME duaPR whosl tllﬂlglvﬁgcme is to be

at hogen |nf n),.. a,vacci ne or conpo ition of th
pdigRred; haya ﬁ gglslbaféélewwd e FEFHPIES begeio Ry of skill in the art

wilienaaly tb‘éea’tﬂb SigasR Qe MdnhiiRatidnd ChUShE}InB) %@Q tdfOfkpression or
of .infection or reduction in at |east one synpto

redsipR i Hghe roHEe e aphVBEEINS FOMPOFiHENs Angayaccipy eprﬁ@pﬁbops described

1Rfeif, N6 aBKiESEME dlegwmﬁmﬁ{m%@ﬁc%@m lally elicits an

antigen-specific cell-nediated | mune response agai nst

at | dashe abevantmbgéimenss, dhe ancdind or abmlpeaﬁbnlmdtlﬂ@ (a) a first yeast
ni stration off%hva00|ne Co

vshioR RO VP aen Tt t e dorpar Dgreds (gpessed by, camied by

dogiplexet Ngitla rasbdviated witts BedieRd vy, an@ar iged afithp@bheefnehicle). The
s_of an individual to

or .di sease, . and the i ne s
VRAGAT D V’ﬁl}% n%f dittonal) ygast yghic &ﬁssﬂlg’rr EXPIRSSy G RefECIete, Or are mixed,

derardiderl ahnyexandyial Qhﬂ%‘l@ﬁ‘@ lahfig@d RerwRidibe@goRk. The preferred
skill in the art will readil be able to use different

COBTRHATS Bhantiges e P@@ﬁgleswﬁys cyricd by Basdstemh byr or mixed, associated,

erogiﬁ'pﬁa'x@@ vath 4 9&13@%1&191% Qr?’th@i'ﬂQelYtﬁﬁlC LAG tHePTRR Bl BRDinations of yeast
vacCccCl ne Er otocols as describ

velncles to be combined or administered sequen‘ually, have been described in detail above.

In one embodiment, the vaccine includes at least one antigen that is expressed or
provided intracellularly by the yeast. In one embodiment, the vaccine includes at least one

antigen that is expressed or provided intracellularly by the yeast and at least one antigen that
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herein, to achieve the desired i mune response. In the

above- enbodi nents, the vaccine or conposition
wop@7ekss2 (a) a first yeast vehicle; and (b) BCyUSIVE7/061572

or nore of the antigens described herein (expressed

by, carried by conplexed with, associated wth,

secreted by, and/or mxed with the yeast vehicle). The

vacci ne may include additional yeast vehicles that

express, carry, secrete, or are m xed, associated or

conpl exed with different antigens as described above.

The preferred conbi nati ons of antigens to be expressed
islpgpressadr orgutovided sxtcacetledrip\by the yedskelh omsaspectatfehlis entbodiment, the
- G e it h t _vehicle pf the inventiqn, an
of AERLIEEEAE Bk RRR ANRERS Rk Bk 8 ARIIEFE el gB0er espect, they
areatiffereat aniigeasnilnist endsbdiraepte mbtigenk yxpleased dre@ovided intracellularly

described in, detail above. | ne enbodi nent,. the .

b}(/ gliec yﬁag‘? in?lcéllqud%tsl%gs[t qnga@&g&]‘ Shagrw iagc‘eq)]ls@i;(g& a]-nggen or that is expressed
ireetpales sleﬁé_ or pazh@gér?ded Ih n_t)neacghbclmi%ehw bmligeln@ ¥£e@8ésed| Br provided
one iment, the vaccine includes at |east 0 ) )
eﬁm%ﬁ@tﬁﬁzf patine yeqsy a%gi%ﬁqa?st OPEFPHeT Tt et appahs APYjeen or that is

eBtedsbe exgagamyqaﬂ tied surf8) by h Pakibpéd e 4dblidr enfoi8&Resich variable
rovi ded extr

or E%ellulai ly by the yeast. In qgne
ongteee! iieeRi Ae apsaPiRERd ortmavifed ndeeslimiarky byt seag-
extr . ' . . .antingen [ . .
ot REGAL MBI SRS A5G bR R iy e sncen i
exgrbrdd we ptqvidadt ingeclutachr s tedyeast gmdoarilelmtione antigen that is expressed

' el Lul ar hy .th east include at |east .one . .
of B AER HHAREI 7 TBRL A B PP g B prime the immune
sysxqun esgadebt | the eamtideh(s).by By pairhiageis. ndandrRatenpodiad@ng, is the first

nti.gens e essed.or provided.extracel lularly by t
a Egggr U981 d maf’aclcé%esfg(?ﬁe“%h‘fl?hﬂq%n S‘tmﬁ’alth tstgﬁ ’%‘Q’r‘%{%ﬁw 3135 not been
prRidugBNinahutibal udise thepnagsedr axigehrahibinadion. tes, the immune system
.syrﬁagi) by a @gtho.en.,ln anot her ?nbodlnent, such .
18y PTHEY e O resaRre P BRidhyeRd sireienls do supreguspigensounters with the

alig@vi (020 HyHooawal {ddeiel ¥r BY chdtin¥e@asith thkhafi8) antigen, for example, as
di mrent of the invention, the vacci ne includes at

e ] . !
aF%*égtOfé?féc%‘i’tW’é]éHﬁtR?élfoge§)-expr essed or provided

intr Lularl.y b he yeast. and at .l east one antigen _

t hat 1 St SpRoutacht el GRZ anlGke Tl Jef s ARGeRY M 8F expressed or
pioavadd, in&achllhh&lyv‘ﬁy: diengeasts ohjﬁjedieakt)oma’ bitbgenhthat 1¥Maxpeessed or provided

syst ainsp the antigen(s). By.priming is meant i .
e’f‘%aﬁFﬁ{Hﬁggvh%c e yF?éS?’t e g?é‘s ﬁnaaﬁﬁlfﬁn&% é%t off GFPieed or provided
intecellularly by dit yeash anddihcdntigs(Ethbhtexbh8sdddl proidad e@dsellularly by

not been, previ qus|, Annuniz d u%in the antigen or o
1 Xepfo A iAIARGIRT 47 2 HRLRSIo A8 PRARIFGY g @e i+ Subsequent to an iritial
prifihgBehubiOatiSHTaNe: iMRhenitARINAYh BRAnaEEd 61 a%ﬁiégﬁs)t. 0

subsequent encounters wth the antigen (e.g., by

boos i wge eatodinesitothebsxperssivuntfer singtehattigennatyibal desirable in cases

ntigen, .for .e le, as resul t..of infection.wth_ .

ofile 88 YnuisBh B Son @R e oty (Bl ol sgbodiments,
exredstasor poeisimt ofganltipheantigeneipiesiraisd for crpswpiotetive responses of a

intracel lularly .h e.yeast, . or at, | east_.one agtigen ) .
R SEon s SRR e PR e Bl ariaty oypdngross-protective
rétpaisses af usefifl Hoibihe peh&@@ o oY uhivadsall vaceis,881EeH niy be combined with

ovi ded . .
al?tgbody-generatmg vaccines, as discussed above, to provide a broad spectrum of protective

immune responses. The targeting of universal antigens may be applied in a dose-sparing
regimen because the mechanism of protection is different than that being elicited with

antibody-generating vaccines.
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intracellularly by the yeast and an antigen(s) that is
expressed or provided extracellularly by the yeast,

wara7obeyoryacci ne i s adm ni stered as a booster RPEDURIV67/061572

(i.e., subsequent to an initial primng inmunization

of first immunization with the antigen or antigens).

I n one enbodi nent, the expression of a single antigen

may be desirable in cases where the antigen is highly

conserved and not likely to nutate. In other

enbodi nents, expression or provision of nmultiple

antigens is desirable for cross-protective responses

of a BPOMfEenhodpeenthdhe Reosten vasriaety of ardiffeienttype (e.g., a non-yeast

babdigh focaid | ( 2N provih subliRis, SDEAPHSH&&/&EC\Q@?&Q@ ?ﬁ&l%g@l{ or_a yeast-based

useful faor e generation of universal vaccines ch

VASSIE & ’é‘iﬁhﬁ‘?eﬁé‘d iferant Aviei Poxhpstgeshicleat sush a$a®a$trt33111bme or cell wall
[

pdi?%?ééi ?f?gﬁ? %n%ﬂe?ue%g ga\ésgejrg égﬁ%ﬁ’na@nﬁ e@%{erlry nif)RIfA or inactivated/killed

P@ﬂio\%@ii é’&PClaﬁ%ﬁt i ykars m&ycumlsapplqredembnchmdns ef slmpre@glt invention, the

V&&%\er L t f}tfotnhglte geg Iﬁﬁ%ﬂéé | CI tdéep m\?\?et%hh!m%lr}l can be administered in a
pagtoelobig gleheiﬁaﬂlm@immmumne]s of mnetoh enorendii vieBing, ortiinunotherapy

s of a dlff rent t
cgf-ﬁ%%%/@glsl%/ qgcgllxslgg‘ngv nafccc:ﬁaéle](ltéo ncm, %e(a\éf) E %g b\%ﬁ?]fle meosmon For
ekgmpled/suplacitharavedtinzat fo @ﬁnjunoﬂlefhpyeaﬁhp&@ﬁ(ﬁ{i ¥ac (ihcﬂﬁde any other

BTN ) N T M TN N
vaccenmé.@]dhm mmctﬂ.djddl\llﬁﬂio géh vBch®beh Pr otQMuBﬁmt vaccine (e.g., a purified
anpact vate? W Th n vaCC|nes Mor

& PEPYA 91 1€ g iVAETiRe gF t Fﬁgviﬂx@géﬁﬁorefembly used to prime
ah mnagém-@ﬂsbmﬁdﬁ InaGE Iréb@o@sfe GUNRRAS bt RAsOh shbgp Loy %{Hdllaﬁ&i and in on

escri her in can be_ admnistered in a protoco
P‘i?ﬁg“??’ﬁ& Eﬁ‘g 2 Pﬁ -medinted Shd & hwnowsd eweuns reppmse.oatrbithe non-yeast-

bUALICYATEn@lor AMIHRES REMAHY tHe ARRQN kb P PRocidd & Oﬂgfe%lfﬂ&d to boost the

conventi onal, non-yeast-based vaccine or c
ipgpng JtRomse (eshicmedintedrandées dimesraby Altmmntwerim theye may be instances
WIRHRRS Y ¢dsRBSscAdRcking BP‘% ﬁ@é’en@hﬂ%ﬁu&m ' %ﬁnﬁ?en&?{onﬁcpo%t the immune
anti gen- encodi ng, or anti‘gen- expressin
respepseRf an Drividend ¢ ae antigdn eramigenn et hwﬁ lze:énpahﬂnngaamd previously

uygggh@gﬁﬁg@gﬂg%g&ﬁén subunit vaccine (e.g., a purified
antigen preparatlon) The yeast - based vaccine of the

i nveri i @k IaSpemE efedsabhicis@sl dd? drBR 8P otherwise contain or provide
including at |east a

n-s IC | Mmune response,
h gfﬂcg%%ouggf ﬁg‘ﬂ?cﬁaatb@ dsed iy %l wyank e wRstion Vit ¢neamore antigen(s) of

igelebt: NBdbRd @dbeditheat, ReaR rvﬁluclll ABLHye e&?‘é@@ Bp theﬁgﬁe BBtain or provide
non ¥eastbased vaccine or alternate

29Y'5 sHH1EGA P nesefl scopfcapraransiopsiyswitht norbmwt-bam vaccines (e.g.,
DNW%@Clﬁ@.ﬁ RO %ﬁﬁaﬂc@ ghd nﬂﬁ‘ah@tr%?oﬁgédéfoﬁw Wr@t Eme In one alternative,

Alternatively , there ma nst ances whe
Y§Ash SxRns s of nERvidiag (liﬁtet‘?i@g%@g?éllgpnﬂ (eithat pohe surface or internally or

ba@yh l%’é& rn? HorliOnRRSkith Bel wgg? 6f \r/e?c%ﬁ}%g eRfandl the fmmune response.

i ndi vidual to an antigen or I'gens ave
Iy o Hies t dieaitive e veat swhichnda munekmesd oy esthérwisc cofiin or provide

hételoq’ ugsaﬂﬁgérr algg@ﬁﬁnlm e%htoda% in v1£uapa ohe (zoer g}thgglrlg\lnlsse%tigen is not

contain or
administered). In this aspect of the invention, the individual already carries the antigen in

sufficient quantities to elicit an immune response upon administration of the non-antigen-
carrying yeast vehicle, such as an individual that is currently infected with a pathogen, an

individual who has experijenced a mutation in a cellular protein or otherwise expresses or
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het er ol ogous anti gens can be used as an adjuvant in

conjunction with one nore antigen(s) of interest. In
wor@7emierli nent, yeast which do not express orPCT/US2007/061572

ot herwi se contain or provide heterol ogous antigen are

used cont enpor aneously wi th non-yeast-based vacci nes

(e.g., DNA vaccines) to enhance the inmune response of

the DNA vaccine. In one alternative, yeast expressing

or providing heterol ogous antigens (either on the

surface or internally or both) are used in conjunction

W th other types of vaccines to enhance the inmmune
cargeyysraBigen fo whishibe immuse Aetem & ngtdelstanivhi agninit whdth tolerance can
bEBRKESS or otherwi se contain or provide heterol ogous

antigen are adm nistered to an individual alone (i.e.,

eXOgRNAOUSt Bdteb@EN fdrThe ﬂéteﬂiﬂcb’@dmb %ﬁlﬁF&@)on the ylehdtSyeBfRE et be identical
of the inventjo t he indj vi dual ready carries the

togthe i agEEe My it ROy Gotabrsed vaeeing e prder fo ghcit @rpigisctive immune

reSSRONSEhdIBOBc B LN adii skl AR B shdif that the two antigens share sequence
non-anti gencarryi ng yeast vehicle, such as an

siplgrin dgdt shased SPi4ORSEr PremeY Pe idiffentcantigeeninaa fargriadipgen. In one
as%@ct' Reii¥iAuat é@l&téﬂaﬁm%geféa@tn%gd AnHH A QBr-bikeB vaccines to elicit
[Tul'ar protein or othervwi se expresses orcarries an
squwrv erieREhemetalynirumenesiespenses. s Thist istabiviqusht pisferable over a
sifSAbA S h 1&1&55%? on ﬁl% 1@’[816 Dué tanﬁ? nngf” the east vehicle is
necessary for t rol ogous anti géns on e yeast
anjagringtie tp theieidesueeaise tothe astigen ingbe nws—efdast-ﬂva$ddefa001ne
non- yeast - based vag&g g in order to elicit
pr ot iﬁ? P\?th 8 oF B graReutipiceMpaRiien op Na%?ﬁnea?ﬁtpﬁ gffgent invention

prefetatl$ ebiuled ah hdnuinb @edpdBseit érgﬁt*ﬁﬁaaii Badrethae tHéetiRal is protected from
ﬂ%kgglarlt have shared epito or may be different

GEn FHndaHaipRlpdips IHEEHM: (Plnff@}ﬁéya‘@&@@% resyitngdfeqr the disease
0 PEEhdAREIE Gh@lqdﬁlgrlnfelaﬁoﬂ)e agk wRas geeBN LA 9&1 ¥E85{tRASeHom a disease”

vaccines to elicit supplenentary of conpl enentary
refferpnin dedusdipd Hhse symptems ofsthg lisessss| y:dp@lég dhaorenreapse of the disease,

a1§1/$1%3ﬁ8ﬁ RGeS 'ﬂ%@ﬁaeé ef‘ﬂﬁ’&ﬁﬁl %ﬂﬂﬁal can refer to the ability of a

het er ol ogous ant i gen of east V
cnpesiiom of the pmenhlewmutmm evlme@p}mnmeteted tohe =oimplyémpioavent a disease

frgﬁﬁ 00991[}1 ﬁ’br%‘%&% of46 4l l&gate Ehs%a %/?’ﬂ:?%l%g o nes 0C1)' caupe% As such, to

erapeu i'C composition or vaccCine
pnomfce Al lanmnqd rfm‘m laameyseeiuchxdess baih pravamieg rdmpm]s@unnnem(pl ophylactic

ma rotected f

%%ase (rf(;}oélgr a%ttlf: va%c LC c!{ &}eﬁtg £ an e%r[mngh)tﬂé%gf?asf g (Slmease or that is
emenrpn(nng 11{1981Ldymp‘kgmﬁ o mdﬁsl&esed(itmaﬁcﬁltl@ rtre@onelittolr @therapeutic vaccine).
o b8k Db P BB Sl 5ol 5 o an e
reSpoTRE GeheodnitBEbylirkkalg;a bagticiangr pleective llhhl’rﬁﬁh@ Qeé?)ﬁ)nse which may,
L he disease, gggloruredu0|§% the s erjig g
inyQURS, LAt HHGI FUBReRR (- a ke tigreohibit phologk) antgyeractive or
heﬁfnfﬁl BOMRAS rdspefsedf Thé Gerf, eﬁ%@&se*”"i‘é@i‘é kP By \WBGRAtion from the normal

stered to an ani mal prevent a di sease from

fl U FhgoimalBe ipelugey @ skite PRR| digapie ERBSHagE prosont, as well as

co%ﬂ'i‘ﬁ&ﬁ B, whicHNS ANialiGHHEES. . ifiScifh§ Mhas IRREQ, 8fk s9hptoms are not yet
ani mal from a di sease includes both preventing di Sease

mgeigetedence (prophylactlc treatnent or prophylactic

Yﬁgf hnel)xe emgociurnee% an o?'nhea gacrcrz?nes ol}afle praegen 1%3311%%?1%5 administered to
an 1nd1v1dual, or to a population of individuals, who have been infected with a pathogen,
such as an influenza virus. In another embodiment, any of the vaccines of the present

invention is administered to an individual, or to a population of individuals, who are at risk
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experiencing initial synptons of a di sease

(therapeutic treatnent or a therapeutic vaccine). In
w@arwiogathar, protecting an ani mal from a di SeaB€T/US2007/061572

acconplished by eliciting an i mmune response in the

ani mal by inducing a beneficial or protective imune

response which nmay, in sone instances, additionally

suppress (e.g., reduce, inhibit or block) an

overactive or harnful inmmune response. The term

"di sease" refers to any deviation fromthe nornal

health of an animal and includes a state when di sease
oEheing trected withrsusle apathagemeS ichdsdividiaist ¢aprisclude phpudéticns identified

Ak At s . | : h r t .0 .
o580 S TS R08 RESHL S8 b 1 TR opion o
indag duais s Sudh 'tnldiaviqbuaésem albmuehtdeqropuktiadsrilai ateevebdttddofor a particular

%&;&%/ﬂeen qJ eﬁeé% pze nt 10(/%1{150 CHP ot}gul al cg:é)cgﬁatino%e%stb él’(ljsu% g.,) vira strams) in the
geagraphdent aocaltlbusxf then paplﬂta.ﬂim{ Eﬂ&iﬁﬂmp’tﬂmqnsaiay vef ddfined by any suitable

vacci nes. of inventi Is adm ni red t
YRRl v 10 b hop e R Plo b artais, PR P rodeib invention is
adhihi@éred | tokaly helivigudlnbead Qﬁy%dﬂﬁl&iﬁﬁ%ﬁnﬂﬁﬁﬁﬁ@@n1ega1dless of their
1Such |nd|v|qfals can incl ude gm ations identified as

RTYREF PRAYLgEest BYeq o LAy & FurPeRIDIY P PsromingrniSeisdoyidh a particular
phthegsipr mal or entire popul ation of individuals. Such

i ndi vidual s can al so i nclude popul ations that are

sel eMad spesificallyan tvacaihaas dexcibatchapéing Whep a@niaxmteled to an animal by
tli?:’] )rﬂ%]mdsd? ?g qﬂee )ptl (956:3{< rfg&en?gn P gl‘%gl r}]I }Sagglgf{;gsg &'l oefsglg hvghlch can include
kb@mticmt ohthe ﬁﬂMgepOIpfdcabn C(Ei:g cadudiendef atnledsthyheasymptom or clinical

met di t .th .
wieG B PN Eiooune Bt Sror e Bahph Sugr g te time 10
ehmynalten tievindeeaion, pfevémldinyf ﬂ&piﬂfa:ltlioﬁmlﬁfmi syshiptoiel ablated thereto, and

r.dl ess..of their knawn or predicted infe
stfHen 5 SCteis B 3285606 rﬂlf?gﬁ?lhfaé g rppral immunity. Tn
aditibh,Ghé ddcchRifieiedbly Mfes SREaInhheayktétm @ ptécemt BEredSice all infection
descrlﬁed her ei n, %hgn adm ni stered to an ani nal

b
Jélplqdhtbg apricls formst qt@hns, BF gfuéqfné:bpg,the p%thogen, whether

fileé DEltHeQSrcalaliBs bl tn MRiceNs 6@ﬁssb9§bﬂﬂ?1n§ld1&)’dl 2theRaQfind NS0 preferably

pathogwg infection (e.g., reduction of | east one
canfi desting HPeRnityeaeamst (the ingthogenyt ﬁ’é arc rifesttd gmjversal or cross-
pﬁJtédﬁv@ QHhﬂﬂut‘i’/f s$ hgat i FIHBE LliORHARE Yyerle kb IOE thfdEnds | 7 more readily

to elimnate the infection, prevéntion o
prayewiet pad/onelinbretesy ot oms rel ated t hereto, and

ation of effect.,0 n|ty .agai nst t.he

ISL:C ggjthdeeseél 1wn|tlogsmalﬁﬁ?ﬁ, g} a FﬂmaaﬂPPPdﬁ vaccine of the

itveativ@Rcienimar f Ehiaddiintiales pfd%essi m@@%@ﬂb& ®ivo or in vivo. Ex
vFrevent or red%ce aII nfection g t he pat ho

VR AdRIpigHatien reters éocrg? OEMng RSt © al.eﬁglatoay s?m ipide of the patient,

stdie ap aRPGSRrinphe thRboditiee JfNthE Nfesent GV tibRN0OE pdpulation of cells
%1e cells or tissues of an individual. The vaccine

ndtip ceHer mem1ay el oiffie s PRidy-undex pewitiems proby tha ai yesst vehicle and

ahti@enPALNBSRR, indd R cligasld ?etﬁ‘rﬂpéeﬁéaéellg "to, the patient. Tge therapeutic
CrOSSFrOt ective i nmruni t future infections

colappsitienjofdhe plwgntamvgntéﬁlb catbbe reaweid (o a patient, or adm1n1ste1ed to a
patient, by any suitable mode of administration.

Administration of a vaccine or composition, alone or in combination with a carrier
according to the present invention, is typically systemic or mucosal. The preferred routes of

administration will be apparent to those of skill in the art. Preferred methods of
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prevented and/or elimnated. The present invention

i ncludes the delivery of a conposition or vacci ne of
w0 b@7ioparent i on to an ani mal. The adm ni strati oOPCPUSEF861572

can be performed ex vivo or in vivo. EX vivo

adm nistration refers to performng part of the

regul atory step outside of the patient, such as

adm ni stering a conposition of the present invention

to a population of cells (dendritic cells) renoved

froma patient under conditions such that a yeast

vehicl e and antigen are | oaded into the cell, and
adrainigiritiog inplade eputsare grot Risnigest foe intravepeus h@nap@tmtnou, intraperitoneal

a&ﬁiﬂ?&lsdlu%hoﬂinﬂgm{lgﬁl dzHr %ﬁﬁm&sﬁ :g}/o%nt in‘?ﬁn&ﬂ‘ Q& rﬁgt%tfb%, intracoronary

a@mmﬂtﬂtlennuduaanferlau mdmlstshamcpm ne.gAd mtm st <mmucb naxtn‘xyh subcutaneous

a%@?nﬁ%t%r%oggcgh;agg Szl‘n:ao tn%elﬁlerr%gg i%%ral %c\}lggl“ K nlantnil'ng{}ahon, Sibcutaneous

adpjiigtedtioy, mytaamrmlral aatmmnslmslah infrhreenri@fi@radednisouties infalation (e.g.,

adanis {atlon W, { parent .to those of SkIH| N 1 1 )

agiREel) ( INURPEPR) - Y rﬁ%’l’ 1“6‘@88‘?%?% M i BHEAly gRtal,  pulmonaty

atini@ra@ionpimpbre ghatied oﬁ?a,caihﬁfef‘,&\ﬁﬂ et iajbation &ito attiseuwe.

intraperitoneal adm nistration, intranmuscular

adm Ragtoutarlyameforiet rawiesl af adminisitasion andlede: intravenous, intraperitoneal,
LAEOLO AL Me 55' mtfa%é-h' ﬁ’RI’ﬂIﬂL@E\EIQlar’[ltaﬁgd al inhaled, intranasal, oral,
adm nistration {e’ g., Into a carotid art

nmﬂ@@uﬂtaanem@gﬂadm,n g taceanialn and rlatrsmmaialPacbentawle dylivery can include

nlltﬂrtcrl%:ﬁlltlésltafg?@%nr?%?'r gxgm?%llét(é garlsg &i]%]%gﬁ[%?atﬁxll%emulmonary, intravenous,

subrutaaneend, ratgall catheiemamd yenat wﬂmterl Idmﬁsat Aomal (deliyery can include ear
d?oeda{ g?n 12)11ﬁ§ar1 gc%gacrlryacnalg?%ﬁcludg&ro%on 5?%/5 8r H}Qﬁn aﬁ g{lﬁéﬁon, and intraocular
delipare gamﬁmaburleoéyeadro?d haksyspl @nichlationd clelivdty eah ialdd benparformed using

a.tiss cul ar | referred
ik SRS b i (na. B D En S gt Ak 7 fpdoad S USA
180NGRTANEDRIS, 199D] ivdetdy ¥Bincoipdtdt@neiRin by HefodAteClal B¢ entirety). For
transder nal , (Paled i ntranasal, oral, _intraocul ar,
e?(emlp]ga}n( ?I&J?Ig IRt gaogmoaqtlonéﬁ d’ap(ﬂfl? gg B}enlgyentlon can be formulated

uﬁaraeeb@paéms@lsumw 162 Rebul et AR 1ivExy T aﬁﬁg réaéuuable inhalation device or
|ntranuscular |ntraper|toneal |ntra | eur al

nebitlizep u PR igkyeryicap ingledroiedids §%Bawéﬁ8@u§an h¢ takgp through the mouth,

afh @682 ANt UENAbpiA&It LR IsRAULERuni AVER sif&d béﬁﬁfﬂsn‘r‘(ﬁﬁ comprising
i nclude ear drops, intranasal delivery can include

yress achiclss sap beieasiln Arepatedi fay eval idghversnfor ienamalse @b sblets or capsules,
ag ‘éJell\é@ wlla%%nh@%ieﬁ‘iﬁto%&% PR ela?% gé&n%ti' nhal at i on)

del1very can a be pertorne thods standard

i n teehed godtsseef atigfinietkaignl that Shdduldte ﬁ@u@tsalainvl\j:luﬁﬁjbc‘are particularly
. Ac ScL A 1277-1, 1281 ichis
u?'\%w%L rrbmﬁa%aamﬁ%tr@s Yfl%yn#ee?l@}se%@el RIS @mt 15 eRafjoEepRy Such routes

ifofade| Brontiial NenteAeAEAITE Miranfus6@ER 0ShitdABalOr oMRE Chifllatory, rectal,
of the invention can be formulated into a conposi tion

SE‘EHLF%PBS ﬁ%ﬂlcq%e%%ns Farploeeiiab pyd %FH@I TRUEH t abl e
|nhaI VIC ebul

i ncl u e SO|I SOdéneaI% ? h2f %Oﬁ’ eblgelftﬁ X?ef%ﬁ%cbsghﬂle vaceine is
atlhmnﬂinmdhp t]afmcésplsatonsret{‘adt Imaﬂolt'l&n dmbetlmpmﬁ,rthe ehcdinesedinistered by

It e.Co OSItlonS CcO
a palentelzx 1ou{je o% aamnnst tion. In yet ano el enrl]lgodlment the vaccine further

comprises dendritic cells or macrophages, wherein a yeast vehicle or vehicles (referring to
the preferred combinations described above) expressing the fusion protein(s) is delivered to

dendritic cells or macrophages ex vivo and wherein the dendritic cell or macrophage
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yeast vehicles can be easily prepared for ora
delivery, for exanple, as tablets or capsules, as well

wa@soosepatgz f ormul ated i nto food and beverage prednTERN7/061572

O her routes of adm nistration that nodul ate nucosal
imunity are particularly useful in the treatnment of
viral infections and infections by other pathogens.
Such routes include bronchial, intradernal,

i ntranuscul ar, intranasal, other inhalatory, rectal
subcut aneous, topical, transdernmal, vaginal and
urethral routes. In one enbodi ment of any of the

canfaingng thentsest edriclaich exryessingetheanticen(s) is adninisigedtethe animal. In
oh® abftet bEER Elﬂ%@(’ilﬁlelhf qgé geddﬁtﬁ:%h%rthg gl 'vgl?l@fe’ hasBen additionally

vaccine is adm nistered by a parenteral rou
lopdadl gt frae pofigent ninyame %n%ﬂlmveeghﬂbwdn@mme ihedaitémeé to the same

1(5#{1[)9% aﬁqmrvicﬁﬁﬁ ﬂgﬂﬁ.ﬁéryre%s ckﬁelsLﬁ? él%c( ?er . %ﬁ %?%J%aﬁ%d vaccine, In

ereln a yeast ve
apptbfersped, 8 yrimtibasddovescite scadrbimdbtarbd ted deffqmemslscai@ntlh @n individual

' e delivered to dendritic cells or
o A R BLELR0 Sho e R AREDER BAG TERIRE (P oty the vaceine is
arhegmisiptedgesco titegdpeintig vhdteng/ e B hnathdl shedtStheevqRtiRs S B@ministered as a

%p%. %Ehgeqﬁgg is adm nistered to the animal. In one
P é’gé} T enbodi nent, the dendritic cell or the

yeastadshiigd @ohas BR&E ﬁg/'efrﬁ@l{‘ a% yef%:gﬁgg 4 b i bi GE protocol (i.e.,

ant i gen. In one as ect, a yeast-based vaccine IS
adpniRiFEE PR R 290ne toe thepeutisc eempesiion am anneffedtiveamanser) comprises

s@d @55&;%@5&161:@%3‘&%@ NHE&So ?%dﬁ)ﬁm&rﬁ}?ﬂ tﬂﬁafgéuhb% e?1c1tat10n of an immune

vacci ne anot her aspec based vacc
respAnTe K an @dingal thatdhdsf erdmasd mcadmdnﬂmn, rorathat mdattvmiuaf contracting a

dfRa @t c!?)%%inyo%aé}efg%ﬁ sovt?ctctlhge 01[13}1138 r}lngo g%ﬁg?‘ ﬁ’togq ﬂ:}eecgsegge Effective

vaccl ne n oh Re™V 48
dasg uveraamezrs |cranvbfc cdleta:lamrﬂed s Immthc&ispﬁaﬁdald He thacat Mer a particular

oo BT P DA RSB PS80 M. i et
(10e. Dﬁo&mﬂiy) fid progreasioh ok sdppessidg of disdesl ne or therapeutic

conposition in an effective manner) conprises suitable
dose Ipasenidance svidinthermyelent imventitm, aisvitalde isimgld dase size is a dose that is

alﬁ%ﬂr#ﬁ bf Eﬁ 1ﬁ11% %htz@lttlggrp e]gé‘mﬁ&th}f@? ;;g:?]sgogl?a%t %irg{naa? gvhg{x administered

as a or cond
opg ok mwfre ¢iores roaret & ﬁgltaeblajtnseassodr Dosededni my dppaafdﬁrgaﬁ;bqn the disease

E%}ph&ﬁ&)nt&? Céﬂjegt%d 'ﬁ P& r)&&ne rfe%‘ &?r]eefﬂg?’ﬂ? ﬁ[éeal% Y |SH7§16 dose of a yeast

ective araneters
vekickodshe pmdﬁnﬂVmMOh heframt al:fouf 1 a lm)éltdi hleatlt drx ﬂ(i)78ﬁa§tﬁzell equivalents
f or exa m na

u ncl
pgu ?c@og%% ﬁ%s elg 8f élfef 8&%3&1 bging ?%W%ﬁt?lﬁé tgﬁ o(:omposﬂ:lon Ina
pmfelgdfcbaﬁbﬁxhlrmnt It yess cals f ddsesaasmt afljisteg l&‘@xr g'@igﬁﬁof the organism.
b5 eP YFE b PH AP BB S8 s o a1
xam“ Itg eboﬁtpE &i 10° Q/ebiﬂ”ﬂéﬂﬁ pEEERNSELd dnduiht T yeBst VAR that is used in a
d.one or ver a suitable t

I ste e tinme

siielh GsS B Be LeBm by Geilintrengaissy Drie sapuelA@TLYU (1 YU = 107

yééﬁﬁﬂl Th @ﬁe ReibodirhéRaihe dmduaf of %%Pbﬁncl'eﬂ;s@@?s about 0.001 YU to about
SW?%TJH% a sing |'e dose of a yeast

100 n other embodunents the amount of yeast vehicle used is about 0.01 YU to
about 100 YU. In other embodiments, the amount of yeast vehicle used is about 0.1 YU to
about 10 YU. In one embodiment, a single dose of a yeast vehicle of ihe present invention
is from about 0.1 YU (1 x 10° cells) to about 100 YU (1 x 10° cells) per dose (i.e., per

organism), including any interim dose, in increments of 0.1 x 10° cells (i.e., 1.1 x 10°, 1.2 x
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vehicle of the present invention is from about 1x 105
to about 5 x 107 yeast cell equivalents per kilogram

whoay/ospyht of the organi sm bei ng adm ni st er eBICT/H82007/061572

conposition. In a preferred enbodi nent, the yeast

cells per dose are not adjusted for weight of the

organism In this enbodinent, a single dose of a yeast

vehicle of the present invention is fromabout | x 104

to about 1 x 109 yeast cells per dose. The anount of

yeast vehicle that is used in a single dose can be

bet ween about 0. 0001 yeast units (YU to about 10,000

188 1(3 £ 190 TBIE ryegesof) dosks caonlee efifroivelyensed ih hay angidm of any size,

0 east vehi sed i s, about 0.001 YU to about 1000
anLlPCM?%l ‘fehgmng{ﬁ%so PRERT S t he amount of yeast vehicle

used WgerABRUadifdlis YadrhRiahed tby]-lQQdﬁ{EJ th!a Ve@¥tNedhicle and antigen into

enbodi nents, the anount of yeaSt vehicl e used is about
aeniritglsells, apEfEdsyEe dasesha warBioiafdhe pregery ingertion is from about
(5 t f D v
Odir:’}g %Oaéoogtt)&{% aply Y@djﬁ%d?itl cgjl?gfl ﬂﬁﬁlt?%ﬂaé ) gﬂ%ggﬂw§? fleferably,
singleodpse é¢ from gwut dlcséo (tio.aboyt Hex 1@r demdr sw)cells pet indivadual, and more

o 5 TGS 7 BETFRA gyl il gy
of dopesste@n dve biECldf e therapeatc |<ﬁn®@¥1t1@ﬁ%€'p§&e@§bly administered
V‘ﬁﬁé tixl ze, including mce, nonkeys, humans, etc. We

GBI TORRARS(SF ke BYRESRER TG a0Rb oy estocded to provide an

iMeting |1@sg@ﬁ§% 8N 1ddaed al 1ﬁ&ﬁo@e&§iy%]dﬂsé Ggh@bd £ paﬁwﬁfa@faﬁfzéﬁjm antigen(s).
Si ngl e ose of a_vaccine resent I nvention

Bopgiftsabititbegadgnipistered ¢ orapdhput z?ovx@elméo creeral meelsc@ﬁtqrsthe original
aBRinibRHIoN dH&ne REIboAHALA & £cﬁﬁ1h%ﬂ~at1§ﬁ §é}ﬁ:ﬁﬁfél 1¥ on@ i wh1ch from about
sin edoselsfromabout 1 x to about 20
1 ADT forabout 81 L0 peemst; oedii W@énnts @’fh@l cmpesxpp@pelrbmbydy weight of the
o%éa?ﬁ%n@ oadt Tgi]us&l;(pg'ogf;%‘tgy?lgkiﬁe ey tg)ga'g%n,‘?&rtgfeg E'tﬁnecs&ko%l of from about
lthenth pe abdut 6Gooabsi tion are preferably administered
when _t he i response agai nst the aptigen_has waned
or ad"KBe &?%E‘oﬁmw 1He PEFSCIIRYRRIGNe Spldt5E Yagsing (fgpweisme a dose of

y@@émék(icree&p@hﬁﬂesaﬂ'ﬁi S8 or3mBRY drltighPhs @REHBRNinMetail above, and in one
antigen(s). Boosters can be admnistered from about 2

agessk Splte 1§@yeggppv@ag 52 goseoft yraspvielickmlor vehicles and one or more
iAeHPe gt LG D], albhe ‘Bp@n %HR@%HEHRW@&@Q%{&%&&% eﬂﬁlal antigens, is

sceulelsoneln ich from about Os
admigstespe oot are Endividuali crapamasionf ofaindvidieds- t o mhepeasel«gf mﬂuenza, the

\Q@(ﬁlﬂe %ﬁgﬁ%&%ﬁy Q:&n%p?ﬁesoﬁtqgéyt i} bls m%gé%@érﬁ eﬁlﬁq?l{{aoaﬁlggﬁg tThis vaccine

one t I Mes over a tine peri o roma
cmn ho adhitigerzt outang spidablh periddic bafes m@odmdmﬁuab@ asmeeded to maintain

ﬁcc'ﬁ" QE% h\[}:‘élﬁﬂéc} g‘lqlgl}lﬁl&% ﬁ%éflst%ﬁg 8%5' e%ggp&l 1(’?’1{ 09 ?tl%e% g extracellular,

yeas es an nor e“an
tasla@h}&urqrbhdlt ihnmoed! ainknuaiiy\egainsinttle antigams. én;’:lmodase of a pathogen, such
r, bI risin ose yea
PaMEEE o BRleGortis il 2R Gine PR Mo, Rt Smedipie immunics

agamsﬂmmocnhnnm inflnendat Virab 3Eains. For exanplreaﬂﬁl \badbmé can be administered
s adm ni stered to an i ndivid

A PS8 o1 Fl PRI <D o 1o S ooVl sy or a otherwise

debded. As discussed above, this embodiment of the invention can be used as a univer: sal,
cross-protective vaccine, and may provide longer lasting immunity against various types of

pathogen infections than conventional vaccines.

In a further embodiment, a second vaccine, comprising a dose of yeast vehicle or

vehicles and one or more antigens (the same or different than is included in the first vaccine
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vacci ne preferably conprises at | east one or nore

internal influenza antigens. This vacci ne can be
wa@cdinrndzsper ed on any suitabl e periodic basis tPCT/H82007/061572

i ndi vidual (s) as needed to maintain or elicit

cell-nmediated i Mmunity agai nst the antigens and, when

an antigen is extracellular, to maintain or elicit

hunoral inmunity against the antigens. In the case of

a pat hogen, such as influenza, the vaccine preferably

maintains or elicits at least cell-nediated i munity

agai nst_ one or nore influenza viral strains. For
aloyghpang prefrsalily casinmuisingn a bosa dffiysasgt wrhide wirtvehicles and one or more

, n a [ nnual basi s,

e)gg\%glgﬁlsyagg %I% g?d?laes Bgtutﬁ getp 'S 2” lﬁleeéil SO AROTy Ly ﬁgﬁ‘&” antigens, is

adipimisicred b the sao didierdualodr popelation efitidivideAdn adeceised tlfé&'u st vaccine

ni RLOLECLI ve vaccine, and
ooyt orif ond SRORRe B e Bin R T Pone P dte gfe: Saccite (os. es 2
sipglehmgeine lconfﬂpnmn@ raScomlﬁﬁﬂatmmf&ﬁﬁbmﬁﬁ&edﬁﬁ%}hﬂ@@ orl p@ately from the

d
il 0eO0fe  EREE (R Sreeff. (BtieEoibe aimincore By Sfpiusired sequentially
waht blgenﬂte(ﬂﬁ@mlﬁaﬁ@y ovithdl ki RiseMocinRR ¢, Sylln€ hatdBtktiafion separated by
conpr|3|n a

the,first vaccjneabove ref er abl
SeR% Py iehat” DORPLPEOBIa SRIFN SEheile Hin G gk Boecine, in order to
meﬁipnmmewhrﬂﬁurwlfdsﬁ@ib‘é HcAB® b9lthé QERLREYadMileh. q“b‘? e%émple, the first
nore infracelJlular antigens, 1s admnistered to
vacse quH}QFI Qj{g}gpls}_ﬁxecgem HYG3H /T BF longey ipFsmsnts, gfsposmble with the goal
of elegtived dngrdadl, ré‘rbsél?&)@écﬂee %Q@Yx?edﬁwd ?mﬁl%‘ﬁg r}gsg\é%:s:é:hﬂ}ﬁf applicable

can be adm nistered together with the first v
basgd gn the yaceing design, pdreneral wenpee wspepss. ddebienend warcofe could also
bélhdrhRiRabd ¥8AST vy Gk 8SddeAT:. <§ eHfs ghg 111}{16]:’5 gi@ xtnla?e Jha.ﬁ Shee per year,
vaccine. In the latter scenario, vacc
Ol 3 v agh A ﬁil SWW%@QL@WQ&’&H Itq/ tl‘meﬂjh ,lmtmim7e a popula’uon against the
oot 20m , ine (e.
mag[prli&nl St&?[ lléé%é\frl g{i 1gttft1;eep(£|$eug%t§no eﬁctﬁat t1 mgabs newgec{ % control or
Plﬁl?i‘m'@)l e@rdetmc ar d[pﬁﬂ‘émmntofsmﬂae‘mﬂ by tlieqmtltd’genf IThhsd stlategy as it apphes

h
TGS 1o % R0 oL RO ot e

tof lnﬂQQnNaIamim doudideusgecaahivive) the @a&iineOstfse By c)fetﬁé fsedtinvention can
ncre possible, with the go

AT IR NN N

1nplmi1ngebcﬁh$:pkb-lin$@hﬂékdi ahd happldldabheiRaseEcOR bdRVYAESbRARide a more
ﬂ 68:Jg.um)ral . nmune response. The second vaccine
Sbleq ad ogft

5RO i Taizatign ﬁ&aénsdf paheeens dhamdisgebeen previously

destrileed, Diils str@Bgy 9 FERAANASdSHted R &ILRARNARESR, B&h é/seﬁﬁrgens expressed
or as r@sgvant to an i nmuni zation strategyj to tinel

O'FSptPet i on agai nst the nost prevalent
pat hﬁ&g@ IR JHeRd pleerd: Sve%an'v%tgﬁ%gsp%{)de 08 bettid Somsitions can be

|
as nee 0 CO revert
adpaingteneét tof amnfaéc(subjecbyntdhadqmai hadei), Thdilsdiagr ateRNertebrate, and

pfal it SR BE2 ABRbR o T G RE s Moo decluding, without
111111tﬂ1cme ghri mtattesn tddeatsz fiveacdd AR doAsstidi FeRS i@\%s@ﬁﬁ\iﬁelu&é‘ fMammals to
bE:vac%me S ﬁ%% g%}of tgg%%resent |n%§gt|on can
SSBPYRED OF FFPERAEE 5B PEIdS's-(Breorbeen for el mawﬁs@@h Preferred
mahnhaistorpibeet mSRee ihubhtnk, d948] datg, hios) l'el%' Egatgoﬁﬁep, cattle, horses and
cell.- ﬁ@flatg and hunor al i muni'ty, eve5

pl@% it
First and Second Medical Uses

eipgRarticularly preferred.
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flexi ble and efficacious inmunization agai nst

pat hogens than has been previously described. This
wareoaneayy2 i s readily adapted to cellul ar anti geeEUSEOTH61572

as antigens expressed by tunor cells, for exanple. In

the nethod of the present invention, vaccines and

t herapeutic conpositions can be adm ni stered to ani nal

(subj ect, individual, patient), including any

vertebrate, and particularly to any nmenber of the

Vertebrate class, Mammalia, including, wthout

limtation, primates, rodents, |ivestock and donestic

pet s The iimestiog lalsormohtede] atesniied ssetaf dny @fbihs yiees vehicldyadxpressing or

N T NN X I ——
extrvalislar dod) dytracelhdar atipens,rfatisn pyotains, yesis’ee@ncleabi hé&juvants, and/or

blsp et ooty e Dor oRbeSH e o e preparation
obd S@nﬁmmmﬂn@é@@rﬁdﬁe fasRyQke, 2Ry paftidultelyy éashe Uekhe8r prevention

pf.essin ovi di ng extracel l'ul ar, and/ or
F t‘{;%‘?é%q P F%ﬂd 'g‘?%' pdag 1 %ﬁ?%géﬂsﬁa" hQgsin FHISET Gteipune disease,
eRX I TIRC Rkl Bion 8 BFl niAidaiietls b be F0Hh@BRY, fof Y8Y Hhe of admlmstratlon
proteins, yeast vehicles as adjuvants, and/or antigen

ingluding serpbinationssefirBies of afministrativn) (8- dRlansspians/ariRgratteral). The

fdrhRI RS T md diGaniingd ﬁfa?tﬂeoﬁ ePhre@ fHOLAY kel Wacﬁﬁmmtratlon protocol as
medi canent for any use, and particularly, fo

descahedrdisteinr Jor evéticsh the runlsiase op rm@demmntb gre for eliciting an
aﬁt@n%’eﬁﬁc 1H1fnﬁﬁlte'r9§botl¥e cRahhngen *an&/gp ﬁﬁﬁmlaqytf&l Wﬁng an animal

di sease, etc. formul ati ons or I canent
againshintiicaga flﬁ@ctmyfqrmen@g omphe erititer adisense of n@idxtﬂann dor immunizing
aj‘fjg??gﬁgﬁs gf’ anﬁ?uzﬂ?&galfsz{n@{e rbgtgﬁlﬁg%fe?tfe!i% Pgthogen such as influenza
vmif@aﬂi@nﬂll&g nagppb@tlpneﬁanémduais tay atwprfeaiéd with a pathogen such as

il S ef% 9 {ngﬁtok' ?5]1 ﬁ‘u? ? ﬁ% an %gnrma 5% %11(1:15 ﬁ;éatpggrezlr i 'fe%cg o, mcludlng influenza

VEU$CItIng an antigen-specific i mune response
( eII-nedlated and/or hunoral ), for protecting an
Irfsered Cognesid Kasgiss i nfection, for treating or

ng\éw : S%a% cts 1eelggéﬁ1tgo%2% c#)}[eéz%df%?aq% !ggg%nr%éif gesgribed above will
be ilfwoted ani teheraplﬁ)%dﬂﬁzg@ detafieC tisassionfdfWenzmplichtistbof the E:oncepts and

e, B BT nd AL 3 e LELELE e
e]@cﬁﬁh@%l gmadhe aéﬁpﬁﬁie a@hﬂsﬁlﬂﬁé’dzﬁoﬁtﬁﬁb | rfieCinlveition is not limited to

cl udi.ng influenza virus. Influenza Conposi tions and
I@Q@BFH@§%V§FP6@§g§§ﬁb%¥%?%ﬁ ggeNSnvent i on as direct ed

to a | be 1} a
and 2‘;1(‘18 ‘ﬁ‘r{g%ée%? \aegxgorg %gg{: aéglgglasgp grgﬁs\sﬁné)aéed § chg nd Bl%&ilods of use
thepgsifitle conmpriods Ielaa whimdespans! anechr emdne dniﬂnmmtzs virfis fiséon proteins. Such
ye%{§¥ ggﬁd!’:l% ghra? e{(}?l S5 cﬂ];]agg §nze?wrr1\r% %ér‘?lpgg(g% S{\ggp oS trlr{g?le 1nHuenza antigens
camb¢ usaizalon¢ pusombined iwitte nhé onmiose Additibhdliyteast ebicles that express or

are otherwise complexed with one or more additional influenza virus fusion proteins, or the
yeast vehicle can be combined with other forms of influenza antigen, including any non-
yeast-based vaccine (e.g., DNA vaccine, protein subunit vaccine, or killed or inactivated

influenza virus).

In one embodiment, the vaccine includes a yeast vehicle that expresses or provides

one or more internal influenza antigens selected from the matrix protein (M1), ion channel
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i nfluenza virus as an antigen or source of antigens.
The present inventors have devel oped yeast - based

wQ a@meiogess2 and net hods of use thereof that conpPCBHES2007/061572

yeast vehicles and one or nore influenza virus fusion

proteins. Such yeast vehicles that express or are

ot herwi se conpl exed with one or nore influenza

antigens can be used al one or conbined with one or

nore additional yeast vehicles that express or are

ot herwi se conpl exed with one or nore additiona

i nfl uenza virus fusion proteins, or the yeast vehicle

(e abiégano néleempeidtNPY bitiégent polymendse iPBI1l (P813 antag&l | B68lPmerase (PB2)
ahﬁ%énu Qh@ %o eé':a]s%ngﬁgﬁkp alq gegag aCCol ne% Heq gignst}t the vaccine includes a

YIEMCWhIdB e’dha‘[ rwcbwsmsa oNé rats )nmé nex@éiﬁale REFREHNEE Nntigb e selected from
Xpresses aor

h\éx%%g I ﬁm n(# es. a % ast vehllgzlle t.hat ga Ol se (NA
¥ U Tone Mo HFEP B AR CBF 059 R FYRIEASSA 2B Py amd (NA) antigens
(&QJ @t cﬁ'dnﬁﬂ’e@ilibf;‘@és)ﬁﬁﬂfel mteﬂ{dl)taﬁh@arﬁ o ty i@y Qetlﬁféggd(lhgkellulaﬂy by

ant i sid (NP) antlg ynmer ase
tlaqjga?t glme quna F}gﬁk}?ﬂ;za &g{égﬁ(ﬂpgge) YRifE léj @ﬁpl eaged or pr ov1ded on the surface
off eyyeastas R ARIRBAINBIHhE0RR- ma}nal@@ 95 Bepresyrh ol E{B?V'iﬁed 1hﬂ§cellularly by

vaCC|n§q|ncIudes a yeast vehicle that expresses one
Mo Y5ese X ePRS| eophpdiments.cbotih tinge ﬁép@ynse@t he aptigen(s) (mtracellulau and

eReaRydlay) &8I glefchHbd. 3R ta'pgtﬁﬁ&lérﬂnifre%doélnﬁ%lﬁeﬁy lrt)ﬁey B&Shal influenza
and, neuram ni dase (NA) "anti geris” (any one

PEQIBR( ¥ . seterded e elleﬁléﬁerénfthﬁg%’ms amegnoym @ﬁl VIyuses most prominently

cRYBEESS 8fhoh B lal Sebieh W ahi n¥al R, ol £ nﬁlxﬁfeﬁl‘g?ﬁn a uod &l fimge (e.g ina

i nfluenza antigens are typically exptress

YHH )t Herd geleeied infespored Sﬂeaamte(lfea&t $15$pe¢tbd4lcmran’am@a1gé msﬂuenza outbreak
AR Rk rQyided iniracellularly

o y%tal he ;le y?% %kl@él%%&lﬁ% rgg r%) r{P Imic of p c{ & of

pr oviFsither &id pﬂﬁaﬂlﬂﬂ&@iﬁ%ﬁkd (ehfﬂoﬂﬁﬁﬁité B &fe ﬁﬂ’gntmn relate to vaccines
extracagjula preferred. In a particul arl

tl?:ﬁt dake, adygniage ofi It{x@ ﬁt)mb;(qa@olé)@f dhe ape phppihestternal and intemnal influenza
angl N{i6 khig! éniSeliRehednd Yab&RE QEamiest Qﬁj{eta¥1p @éhlgl that expresses or

%ps of viruses I’TDSt pr om nent | circ at | ng
Pgﬁé seid lepst gps pripmakingluenze srtizen sphc’ad@memhqaemtmdpuﬁem (M1), ion

chaxﬂﬁl (®ry; nuél@o@ap)!ﬁamP) Qﬁtlé’eﬁle p%%tn%ita%d | {er]%?o %1gen polymerase

otent| al suspe ect ed or antici pate
)(ﬁ”élﬁﬁna@ﬂdfpobéﬁ@lﬁ%qﬂ’ A (P Ay patigann cThedisa g’f aombhfatiosnafihese proteins

LRSI om O;%Ese?ia’tgdﬁ{y rgiese ?f Sﬁofﬁn%h? rtte1|‘nC g{ug}{%a antigen is preferably

preferre he i'mvention
eyRietsed eintrapeliulachk ebyadharnteage afhoupk ﬁxen‘anuim (MhyOfals‘oh ®e provided

ek'l?fceﬁ&lahgt hfh%X\;a%E{]l@ atl%ni%cfuggseé)queﬁéq%%lgﬁgglasipgn@f g yeast vehicle of at

e vaccln
legsthing| ee:wrhdtmﬁu@pﬂ*zﬂ%ﬁgemselqmtm/ﬁdmsheaﬁaglgﬁﬂﬁﬁn @A&) antigens (any one or

lﬂorllé ?ﬁﬂﬂge@w’%‘l llileeuq %na ‘g%?% gﬁz() glgé:%ggm;e%%;n?}tgggre(%%&pes) The external
11ﬂhlenmmtlgan$ yﬂﬁB&b@B@sRBbl ﬁlBBid)ed&fmt the %ﬁbfa&?d)ﬁ’ﬂl’@ ry@;ii_ﬁ (extracellular) and
antige he use

B L BB B S bt 5 i, b

tylpgs bfl&p@é@ﬁ:@ﬁr anflg&boOf¥ion 16 pldFt@ENR: tlhé‘é)!téiﬁﬁlzlﬁguen a antigens.
antl%pn is preferably expressed intracellularly ﬁw

yeastlhe giucleinigbidt sl amiragecidneyuealcss fve ppoteivis dgdn various strains of
influenza virus are known. For example, sequences for HIN1 of influenza virus strain
A/PR/8/34 are published under NCBI! Database Accession Nos. M38279 (nucleotide
sequence represented herein as SEQ ID NO: 29, which encodes SEQ ID NO:30) and
NC_002019 (nucleotide sequence represented herein as SEQ ID NO:31 which encodes SEQ

ID NO:32). Sequences for avian influenza strain A/Vietnam/1203/04, for example, are also
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extracel lularly. The vaccine also includes expression

or provision by a yeast vehicle of at |east one
we@zaogmab2 i nf |l uenza antigen sel ected from hermapgl/usion?/es1572

(HA) antigens (any one or nore subtypes) and

neur am ni dase (NA) antigens (any one or nore

subtypes). The external influenza antigens are

expressed or provided on the surface of the yeast

(extracellular) and nay al so be expressed or provided

intracellularly by the yeast. In sone enbodi nents,

both types of expression or antigen provision are
kvt eF oreekapple, tthe nesledideaincpding fEMYlatramt AG&ntaniTH03/04 (e.g., NCBI

[ a k. QIO n . .

DRUELE, BePEbOnafo, PILGuSS) b ERUEHOr sbithy R DKEL™ D 033, whion
enpdespPEQ IDjOeits el Wil roeriniErstofodithdtl alitbnzgh pantivslas segakices described

/ r ' d under, | _Dat abase Accession i1y s
e e R o L BBl ool P A SR Wl st it
arBEQ teBdiNCch R8¢ awliffaknteneidesrebhm@zd f2qhehcdTpr tieGame strain and use it in

NC 002019 (.nucl epti de sequence represented, herein as
SR e iR o i SR AR e BRI P Ciss st giences. One can
rehdily aligdBequehidasann aiy 6f £ vAVidl, eif Baqichad 36@arel@bgrams and identify

c%ﬁe%ggt:lcﬁlag alg%cmf-r S gﬁlaqsfso n%}%@?q%aﬁr ﬂéeégg%cgher%g%&ho%ﬁqql 'Ie@o%alincéeor reported viral
sdgatiedeas & NTeesE| ed\Bat ABIAHBBhdiatnih6 RERISRHEGRD _ﬁ{a?idi‘ffer slightly
as SEQ.ID NO 33, which encodes SEQ ID NO.34. It wil i
2REng NGHPYT GBI ha T HoRIgRePRPEsSCin dhe Jwhlierdaiabases.  Such minor
difiRsdictDHE NICELd @ SiifivBy ihpadie abih Qlcit an immune response
reported sequences for these strains, one of skill in )
aqoqEing tto (iR wnpeRiiony cHsolwention fig é’aoé dimided 49 rih‘_?) rsequences described
h&BRART 86 SBMEBNAGT Qhe 1REtSARCIST fidl r@:xgﬂ’gséés Er | ox'ziEes the external
.the present invention i'n the same manner as descri bed
inflgenzamatigea() eyehe Seguercus: diffseent anasi oghiicleythan itgmyeast vehicle that
. i ; : i f .se > : e ..
J BBl e S RN oo
opigewiah dnfesnga | dndigente rpil/ior | axterndle miBienzd patigemsr egobe egkpressed or
' e i t ur .ed that nucleotid )
PR FEERSES ol LA DR ISk EL SELAR, or gt
depmniipg istheaiansingtion dpoit desdeds dguyeneel whert the ipfitdriza antigens are
d ses. Such m.por differences.are not expected to . .
PR S SRRt e 03 & oo ARC FhmfioE all influenza
antieponise oae Cpeat ngeticde), hthel eyt velicled heani e RbIBIMeS (mixed) for
of .limted to the sequznces descr.ibed herein.|ln tf?g _
SUHBSEPHEN S % HRElG 2601 dfibe RS RElG ISR R85 8o fype of dosage) or the

difffepanit gtesst véidciex tai Bahdmbfidtered Z&ftﬂﬁﬁiﬁwﬁ ”flﬁé se"qa&ntm alifhistration can
cle_than the yeas

sane or different yeast_ vehi, ] | )
b, PR PR B FPIRREECRT fiRo PgBding REallinePaRts of time (seconds or
miimftbs) einea lctipet 38ctembnts! 6f F (dH9, wleckd, eh@hths, or even years). The
. conmbi nations of jnternal influenza antigens and/or

YRRt RplElse R iBribrieriabedimepis. axprembigtion of influenza proteins

thf endistRd Anesitf &Rr BMdmYeasiueNSh Rf‘dtﬁﬁ’ arfng: 18 ¥R 'e%!e?r?al influenza
can be used separately or together, depending on the

pipfie icAmbegrFethaid fhesel@steiag can hegunwidall usitizeanyt hembination of yeast
dipd t] i Mo i .

P ER200R5LL BROR, e D]t Mol P comploned i

syshawotdinag al | i nfluenza antigens in one yeast

vehi Je . the eagl,vehﬁcles can, be conbi ned  (m xed) .
for Lhercis great flexibility in how the vaccine of the present invention is designed and

used. For example, a "universal" vaccine comprising a yeast vehicle that provides internal

influenza antigens can be administered to an individual on a periodic basis, in order to

develop a cross-protective immunity in an individual that is cell-mediated. This vaccine can
70



10

15

20

25

30

adm ni stration as a single vaccine (e.g., a single
injection or other type of dosage) or the different

wQ e@snoarehi cl es can be adm ni stered sequenti al PET/UTIVE7/061572
sequential admi nistration can be separated by any
sui table period of tinme, including small increments of
time (seconds or mnutes) and |onger increnents of
time (days, weeks, nonths, or even years). The
i nvention contenplates that in these enbodi nents, any
conmbi nation of influenza proteins that includes at
| east one internal influenza protein and at |east one

thext s Rednbinefl) lﬁ&néﬁnﬁ){ﬂet 6h M 6AEHiIBR US@EiiodidodsESBth additional yeast
§§e|ns an be f g ed u5|ng any conbi nati on_of
5@ § RV E‘IgeEXtF 3L IpRge FOERRY e ViSa¥eash ehigles) Proigding external

irffMIRH S SntiPenf b Bé Rerhtet SRR BX @éie%éd BoSds@l) St SlySther preferred
There is great IeX|b|I|Eé in how the vacci he of the

bpiivient PHIEHOY o FdiciRalidypiideaitaouB#lenTer ol g pficeyisg needed) to
targﬁlh)h%ﬁ $fhins bRGAERE eﬁl‘ayﬂ?rthéhﬁgt @eyﬁéﬁtvn“a? B Qxhﬁs) thRhg a given period
Er ovides internal influenza ant lrgens can
Hmerardor paarticylaiEep arpbicdagiono theqo@nb@arr@ntsacsf e inyention will be
aPBbAET: ib 9iedeyehOR;sB1dsh %ﬁﬁoﬁgé’& R&kive immunity in aft

i'ndi vidual that iIs ce Il ated. This vacci ne cant hen

be C hirpetnamthel @mbedmngit f aNinfeivey; hiydRst VehRBS &3k ging or providing
iswth a d|t|ona%ﬁill east, vehi ¢l es pr.qvi di ng

°’é§( P‘e’ﬂ‘?ggﬁ internal pntizens, e‘ﬂén cq&w@%gg tW1gbﬁ1ilq:pleglore external antigens)

cii by IadmﬁlgstEﬁéHQ{srbﬁbuhﬂﬁg vaRaR, 8bé FeSwERBy BBosteisaifadditional yeast-
al ternated or selectedc%nnually or _on _any ot her

b?ﬁﬂgf WIS s PR heostprs ol ppthge ﬁ‘?f?m@} affor coxiemmaly antigen preparations,

RIS Bt Qot PAOERANOC paialld SHusiizag oM Iﬁﬁlfﬁﬁqgﬁqénﬂaopl otein preparations,
target virus strains of interest and/or the nos

Wﬁ aF srast yehiales et sxpies thedusgzaniteion A ‘ouerza vacoines, killed

((§1I ﬁﬁcﬁ‘{ratf:cgr vﬁ'upat'ilt b BIatigRO YF: ktc vEGZIeQ n(é)rglaﬁllé or not providing
mbodi nent’'s of ‘the invention will be apparént In-vi

he@rqlwuau@@g@w read gropvyedsidbased eperingsn Iteis natest tet because the yeast-
bgémosgécgﬁgé oPhind Pl%sél Vlﬁ{;éﬂtﬂ)ﬂ aré eXﬁ“@r?xtely ?Hfoﬁél?us a ehcﬂ:n%g an immune

expressi ng or one or nore Irnterna anti gen
rgspbrAse bocpswrnva@ombs Beet n@inhlwly o baacededpmitbowpit tepadre included in one

e@mgégﬁﬁégf%ggmg%nggg&ﬂugtered as a primng vaccine, to

0ost ers of additional yeast based

vaccmeg SnﬂMienEX MO /L8 NI pREAIRE aleNhRERArSBGs Qkpressed by influenza
external antigen preparatlons i ncl udi ng,. but ?

and gxhiky lygh ﬁggqep & ISGAYSHEE CPEET \@{&109 L@mqaqgelgﬂpﬁqqa@éwgétrams making
NP eREN RS ?a?@é’t@%@ﬂﬁmuhé&ﬁ@aﬁ? ql(dﬂﬁl?ﬁ{atﬂﬁﬁ e VabQRL of the present

express the T nfluenza protelns [ uenza
inygatiohaegments thednflegnzpspeqifiy % angj ¢D§+ Togell response, and is expected

t& ﬁ!}:ﬁlﬂ]ﬁt ' 1%3150‘[9;11 L8541 I\SQ&“ eﬁldetﬁt1§n%{e?y 'egl'lé}lg:e CUII‘BPQ earanae in influenza-

prOVI |ng hetero ogous ant 1 gens non-yeast -
infoeted frelividpals Vit eainbined wibcthe suteriad iyBegizhastgens (e.g., HA, M2e

(t‘lﬁ?%ﬁfeﬂ?a? Qé’u eh@f HHE ﬁ? :B{'ot&ﬂx S@&/O%Aagnetg%%(@slgqﬁ%g s% -based format, the

I cacl mune Fe
voerds fme&emxgnmts llnﬂklahga dpecifie cabaskeiihted hhdhbugbral hﬁmumty to provide

a%rﬁg%n 101 r;nq‘%%%g th%{1 ncleu:éibs a MOSS'W?%%‘B’Q(EN&&BP?}P& appr %ﬁcg (via the internal
antigeds)) aﬂnﬂ'ppm’eﬁmaisloﬁg(-iHsEiﬁg effedty, dsnivklll@B Zastrain-specific approach (via the
external antigens), which can be tailored to address current vaccine needs. Moreover, the
vaccine of the present invention is not egg-based, allowing the vaccine to be used in a
broader range of recipients than conventional influenza vaccine. The vaccine is also
expected to be more efficiently and quickly produced as compared to current influenza

vaccines, Finally, as discussed above, the flexibility in vaccine design that is provided by
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and exhibit a high degree of sequence conservation
anong i nfluenza virus strains, naking them excellent
WO 2009092591 or i mrunot her apy. Adm ni stration of PE&EUS2007/061572
vacci ne of the present invention augnents the
i nfl uenza-specific CD4+ and CD8+ T cell response, and
is expected to result in a reduction of viral |oad,
and ultimtely enhance viral clearance in
i nfl uenzai nfected individuals. Wien conmbined with the
external influenza antigens (e.g., HA, Me (the
external peptide of the M2 protein) and/or NA
thaPré@eN Sdvehilo,N@ ¥EAS lbr BBS adiifP idREtabliste uMAefh 8nmunity while also
further augnments inf|uenza-specific, cell-nediated and
targgHpe AITUR FREPES accerditb i BRredaisasignifizeRionsP e ver conventional
infilédzalactiHges a cross-protective vaccination approach
via the internal antigens), with potentia
I ongOha%hibﬁglr@érft o€ ttlse pﬁSermﬁh*l/enaSn aelates ab - &p@edsftion (vaccine) which
roach (via,_t ext er nal

t . ich. .b .
R0 Gradn B P Bheial apRE bR GREgE or to alleviste at

lehélﬁ)déa@(ilhpl&nofesﬁlﬁﬁg Fresehd influeapd iigBctich. NThe 8ggciBaBhprises: (a) a
the vaccine to be used [n a broader range of

yqaéfcveavg%t and; (9 & hetsiolage vsomaRenz3 uHaR PROt MRS Ikessearfpprovided by the

yéé@@@éh"‘ﬁe' A sHisRsRUNBTE AN tvBEt MPIRIREE k&l tdiffe@Rdinfluenza fusion
qui.ckly produced as _conpared to current influenza

PROEEARS f%susemSn%n’q%?ns i Ul Seesacp faibeviaventis. { Thseepiupiopyproteins are

ddsibrtaqs sRsilge Sthégxﬂr&@fon' SF thE AMERRSL NN tpb&eﬁﬁﬁstﬁ‘@ Yeast vehicle, prevent
invention, in ternms of the ability to establish

pesiiranslasignali magdificatjonyef Iﬂ@e exmessedhigierolagons pipéein Bidjgreean, in some
e R6GRRRLRY cJuQe '?ﬁ@ ﬁmdnspl%te?ﬁ ALY 'eﬁﬁ@gseﬁr%oog A &R S’f" t‘f'l% yeast vehicle.

conventi1 onal influenza vacci nes di ment of
The dudiom preteimnst alsm preslide @sbiogd ecelonpdisied mnn(mmt@pn@%e and in some

el%&ﬁl}xeﬁ?s” %pﬁ n&'&ﬁfjuﬁﬁ’l iffe Er%ﬁg Beg, tfd %g%%%%iyaﬁlé%y {;'iaglo\/‘lde more than

gainst 1 Uenza I'nfect of to
om@fﬁmﬁlﬁmm aiittgengarid/@rare hembinkt etivathenyst vahicles expressing or
proa b it PARRGE R0ehlh: BrotERBb. M e oa b tgioths inciudes a
lepsttie dridrriay 1ﬂﬂ13nzleeﬁﬁigeﬂ ehd el least Ase dxiemad ﬁffﬂleabwmmgehh &hese fusion
i nvention IF? ?é severq% dlfferqgt i nfl ugggqffuaLonb n :
P%?F%P% PR ™Most DRSS SXRtessEL 98 pvifRL a§ 48eqARRats piofrins by the yeas
véHivie n(tetg)p by Tdie sRadtUgdadin opryehei sphefplasteshiphecan @ptlonally be further

stabilize the e reSS|on f the heterol ogous prote
RSSO 1§ b AYFIRASD, YR IcRhoR OB ST PGP DY GiGfet of faction thereof),

altsichii€ at d@ﬁn@édﬁrﬂaﬁt &XihE 88FRH o ehA TRk QF s HPFRh Fuslon proteins could
andF or .can, in sone enbodi nents, cause the fusion

b sl Ao Beask XpHelsSE@ it BTRISIR)OF Aherfse JpanR)eigst or mixed with a

y¥RMW&lifle ad B6schiwed A& R ©LBINS vat&he Bf Q¥ if&eat IRV ORDN.
cell -nedi ated i nmune response and in sone enbodi nents,

a hursrddcussadiabeve, esplusion, pratethspised ar diblvicang: a&asls:omposﬁions of the
rovi de nfluenza ant|

Bt gl R P Gt ear AR p A iR The composition
o XpEERSicag acludeovhdli v, di fiéwer eserdlndd uepinmhty of influenza antigens,
.antj.gen(s). Preferably,.the conbination of, ens .

iR 00 B meEETmGRE i SIS P ia R SR G ngens, as desired.
Fot ex0a8¢, APTuSKh Bfdidh deftirlbé Meriabdn BiEThde 'Eh&&ﬁ o ptEtiOn of any one or

proteins are nost typically expressed or provided_ as
NYOER: mpﬁlalﬁflu?}}zgtpé@tﬁgls @913@%% v@hspﬂuenza matrix protein (M1), influenza ion

channel protein (M2), or influenza nucleocapsid protein (NP), polymerase PB1 (PB1)
antigen, polymerase (PB2) antigen, and polymerase PA (PA) antigen and/or one or more
external influenza proteins selected from: influenza hemagglutinin (HA) or influenza

neuraminidase (NA).
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vehicle (e.g., by an intact yeast or yeast
spheropl ast, which can optionally be further processed

WO 00a/09395t cytopl ast, yeast ghost, or yeast nrODUS2087/061572

extract or fraction thereof), although it is an

enbodi nent of the invention that one or nuch such

fusion proteins could be |oaded into a yeast vehicle

(e.g., as proteins) or otherw se conpl exed or m xed

with a yeast vehicle as described herein to forma

vacci ne of the present invention. As discussed above,

the fusion proteins used in the vacci nes and

conpésreidgisstoghe presetivesntioonthe pbiage dingarndléngveran protein” refers to a
n_a

P e s oY ST R SRR R P BB el 16 eyt or mostiy,

ceEviaedlinside tepligwagiartiole of thierdoraefite \amSICQ‘th matrix protein membrane.

nogeni ¢ donal
ShEE DALY 008y a0l TSRS, B S BE Bl ana may
abwislanthy pm@duyedl eder Vibed Rer Bhneraahirftuehzd erad¢int @8ses@ibed herein
B85 30y B 133 S b B 3R] PR o
thenlﬂlfld enerabnagél aﬁha.ﬂﬁ&iszlp re®pebsed(dPihe smfabeflf)‘f uﬁ-Jlﬂ?@m particle (e.g., is a
clegcapsi el.n (NP)5 po ynerase PB PB
VG bR SE0 plsk) SR PEdRco Moty JHvaties P are therefore
ufdPh) foﬁelidugﬁgl a &NeoP41 1ﬁﬁh@,m@rre§ﬁéh& 68 Bakirub nfliy86@a that the influenza
%ﬁ tei s seleﬁggd fr i nf ] uenza hemaggl utinin (HA)

chapne l}gﬁEeén ?avﬁli“ Hlé@élﬂ(ymngg\e@gp@p dwghén thecinfluenza virus, does

hi¥eL5 a1kl bﬂ‘{a&ﬁﬂhl@ﬂ dofB@® RIGRS & tlierhﬁ“@a{s%bej Bfd 4@RERssed on the surface
groteln ref ers to a anteln eXpresse f1¥ an influenza
ra}

tha dnfiuenga (e of NEERARNIr ttatPuRoseAal sy invention, the M2 protein,
alifsigh M 15‘7%[‘ @ll?%@nhﬂé‘eg@o bbgn YitEMS1 RRfukhs! ﬁo{eﬂl B %he extent that it is
core of e vifus or the matrix proteln nenbrane. S.eh
cqnabteedinkeing ecqogpized by uringhpgy edes exyregsedningn wnflughza virus or by a
célY B eﬁﬁ@ss%‘é ro"i“d? layAN lgzﬁy ]11% eﬁ@égﬂlﬂ&t thEﬁPQ{JﬁE Qui¥ee, can also be
he virus. ernal uenza
Cﬂﬁsdﬁl‘tdo@cbﬂm@qtﬂnﬂemﬁu@lza@l@telpr ot ei n expr essed by an
type or strain) that extends

i nfl yuenza v
t hr oﬁbﬂn‘? fig Pﬁﬁj‘ﬁ? Héﬂm'&ﬁ@t% ﬂ’fesmﬁﬂgf%zlaya“é‘%ﬁ? gegiog Qfiihe vaccine is

pidd@c&lad 3FBsioh pixf’c@m%dlﬁpx%ié 1 8r hfor8 antigénsd W &R aspect the fusion
surface protein). Such proteins can be recognized b

PEFIP (58 Rl udin v P MoK HBIYPREIG RNaing Of &P ©F therg egitopes of one or

ks earf fERERAE MO
"t hat %n | |'uenza ion gﬁaﬁér?gl%%e?%%{de?ﬁqnﬂ&éﬂh\%&%&gﬂnc@ Such a

Vificiliga ey yPIsEidegartaenpprific vunnhmmzqtm im#| hueﬂdz aangensf patients. For
eRR8Se hﬁvﬁu%ﬁm&na@ﬁ(tﬂlﬁ?ﬁ ﬁ{ WOaRIiR tﬁlggggﬂ%lan? ni{lﬁ&ﬁlon may have

art as Me) 't I'S e on the sur
nuHinle €amaing Wbel efth é@célf @m fJQmSl%th ef pmepb@s&omf a phﬂtlsular protein, the

éﬁiﬁ@r}.g;'nggtém% e gﬂ\@aﬁr@&ﬁ b a ?cfir%g flahidn 206%%31651% ta.Hd including a

consi dere e an i nternal uenza
maatedh aminpgacid tthatgs (fta.pmlbﬂndh@ﬁ:)rcbemn g/hemlm gm methtiby i@Associated with a

p%HﬂQPﬁ%#@@ 9P SERL&T ieg dlk?l¥lu nza 111 etCHPlé ag ta‘f:%ﬁtgc%llar stra1¥1)

expresses

extr age |n|ubll|eﬂ‘f aci® BB Bm@ib hdig S&erflé‘é: or 1ﬁﬁﬂer§asg%npseand the olyproteins
considered to be an external influenza protein. ne

CREPHER hERRY Gy maniehy xftinBrenze hipdsn sutigpReaaachstr gern are known in the
aROThéRPor8f udif}th¥ 3afdaR& hdvided herein and the reference to particular exemplary

influenza antigens, one of skill in the art will readily be able to produce and use a variety of
influenza-based fusion proteins from any influenza strain in the compositions and vaccines

of the present invention.
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produced as a fusion protein conprising two or nore
antigens. In one aspect, the fusion protein can

w0 p@7eks9t wo or nore i mmunogeni ¢ domai ns or t WeCDUSI007/661572

epi topes of one or nore antigens (e.g., an influenza

M sequence and an influenza HA sequence). Such a

vacci ne may provide antigen-specific inmmunization in a

broad range of patients. For exanple, a nultiple

domain fusion protein useful in the present invention

may have nultipl e domains, wherein each donmain

consists of a peptide froma particular protein, the

p ept iloehe Q)I'E?bblS‘I nwgmﬁxfn, dhe Ipeasstt dhvemtorsohael geneefedl el recombinant

S5 R TG T e et dTH o WARr & fpRgon oF Mfluenza virs
umfattmn aDnd &f the sem ahﬁﬂlnwhbﬁpautm rekpfysd;ea thelirSRasR @Atrix protein (M1)
condi tion % g uenz? h ﬁé q articul ar
oS Br ol Profedt Hintorefi SGGRAL ahn G oD 8 gy gRIegHot analysis of
yeart Mdedigacge B%&te@ Reingh@tiBedix kel rasmemaﬁé @ék EHWe%tﬂdat recombinant
froma var.i i nfluenza ty %ﬁ%? subty and

et 5%3@8%?#@9% m‘ﬁmnr figqtionggiithe é?léf'sé“g w%qshgaqcme in BALB/c mice

6Bl €@ e Sndictvh AdpdiskieM anthehRpedifit elegiRe eanﬁocytotoxw T cell immune

particul ar exenplary influenza antigens, one of skill

TPRORIFE agr oy by lemBhogyts, prodifpiation apd cféﬁﬂé@ﬂalﬁﬂ agays.q Another yeast

u‘ﬁﬁ{dn%méla%@uﬂu!‘%&ﬁ%%@'tﬁ@%%&a&é’lﬁhﬂﬂ RLRLR] d@f %ﬁ@%ﬁ”lﬂtfracellulally and
nfluenza strain in the conpositions and vacci nes

apﬁ@% rb@éiéfntllmwaﬁw %m%urlﬁ PHige dbenbeppgglntinion antigrs  (HA) protein

RIESED arly"V ERLO i mn b eh FETGHES EIQ)VEH%:VShI efi§ %Hgéln@d?lttrol of constitutive

yeast | mrunot herapeutics ‘tor ein preventlon

preTRetsrst | Gthenyeashydogines angampassédniiethei roesenCineentiont Wil be discussed in

ABASIedvwmunot her apeuti cs expresses the influenza

matrix protein (M) as a fusion protein under the

C ont Melonebspat bNnghd GhidinBoR) @M fRienzd ARRLRANRY Blc iBRANN $APuenza protein,
yeast ,vacci ne cel | Iysates usi ng anti bodi es agai nst

Sgptyi CRtpisih Mg IS 2eneat of cbBrBveRiin, yihagnfluenza antigen consists
eSeRtiHS 8Flath MO d@fd%t,leﬂorﬁﬂl J¥iRfhd29 I\Qf pdi€@nMni1 M%ﬁ%:{i&a’tely 27 kD
yeast vaccl ne in BALB/c nice resul ted in inducti
1@%@%@ Pmtelarﬂlﬁfg@ﬁn@ﬂb@ imatyx peoteiar mgmyrangt iotioflhienzr dals| (see Fig. 1).
MW”@ SHESRPASHSLS, SHPWS AE%MEHH o&x}‘atleas%lguf GLA R bar export of
d cytotoxicity assays.
uh@nufﬂmmeﬁeapéwm texiheesgegasthe Wﬁ&@@l biitghyi nom&t\regeproteln among
nlgf'fn%w;lulﬁg (Jﬁegégrhél&plg E:aﬁp ?%1\1}' Adgr\Jl ﬁ%gelﬁ”&fxﬂﬁsﬁ{% a%%roxnnately 47% of total
Vit ) profeiot eAnyeMﬂ riosdin of Hy;m @ermaf usmuuntempmterpﬁutuseSn the present

. . cont.r i Ve
19\'?&1\’10? as%pel 3' mﬁ]t%ﬁ{s of v(?% n%gP aéwc rﬁblg]% &t]gpngyexrllsh e
pres Qﬁtaniﬁl’é/ ¢ Ncs@ibadi th 1R oFHRE Uased pid’tei‘i{e(tl\m lor %bPYﬁtemal influenza
In one aspect of the invention, the influenza antig
Dreeina Profuse AR |6XF1ﬁPla@eﬁemnmq;tcemonwﬁtqf iaxvageipe ef ﬂne pr esent invention
AM the dePerOR t@sé)@&ﬁl Sent %@1n NYERE eQbbnt bR &h@%&éﬁ‘? Q/é}? le is combined
antigen consists es entl al )g of am no aci 5
with pfer yesst aehiclesr etpsessingMliffesent pr gtpmsmu fwathet yragsfotngddl to express
n tri 0
ahﬁlft]ié)?gnéﬂllu%ﬁ% }Jujcgﬁnlg Zésvfi%[ﬁgﬁ?é Elgreﬁ%g. If‘fl)t.ﬁfs El%bgdnnent, a yeast (e.g.,
Saccharomyces cerevisiae W303a) was engineered to express an influenza M1 fusion

protein derived from A/PR/8/34 influenza virus under the conirol of the copper-inducible
promoter, CUP1. The fusion protein is a single polypeptide having the amino acid sequence
of SEQ ID NO:4, which is encoded by a nucleic acid sequence represented by SEQ ID
NO:3.

74



10

15

20

25

30

M is a structural protein, and is involved in viral
assenbly and nucl ear export of ribonucl eoprotein (RNP)

wo eoovlog27eyt opl asm M is a highly conserved prBCEURS2007/061572
anong i nfluenza viruses and is an abundant vira
protein, conprising approximtely 47% of total virus
protein. Any M protein or portion thereof is
contenplated for use in the present invention, as well
as any nutants or variants of any of such M proteins.
Exanpl e 1 describes the use of the matrix protein (M
or MP) internal influenza protein to produce an
exenpl angthsraspeaeodthecanpaiven ttho inflievac ahtienok thbBexternal influenza

pre i nvent i i,e., the reference.to onent . .
PRI seetiitig flat ' Ehate pobecysGt Senrnaty SABRGS Miigen consists
essbiitialgtdfesiniyie asidﬁ vedi s3loast 1ﬁﬁ@érﬁ§$m @reétiinf evihﬁf(ljht includes ’ihe N-terminal

rotei.ns or further tr rme ress a itiona
BRHpTestng SPrheeHracy of S@e %ubeaclﬁa%?ﬁ) -iqTfpipg; gsidues of HA, thus

clanbRdhgeRt C—t@nﬂﬁﬁ%el@l&ﬁe,angﬁ&cm YFIaSNceafY | B Afther aspect, the
WB03a) was enginheered to express an_influenza M

il yensrh apftgsneionsigls, essedially orh apipry asidal T g Phéefanfngaga HA protein,
f@)eéxéhli'tfesctﬁgtlr@5mﬁfo Lhe 9enRahall m%%‘ggﬁﬁg @fg?lﬁpg&[uence of HA and

The fusion protein is a single

e*ﬁéweﬁghq he Calerminahrasiluse gliHAceonamrisBEts @—twmal mmnbtﬁne anchor and
c&t%}éﬁﬁﬁmgﬁ Iy & a{hux?lh b n%iﬁﬂaﬁ@ be?ﬁﬁ Bt ?@é)?p?&@&? gxﬁ B¥ surface of the

. I'n anot ect o e 1 nven
inflepgrenizal panidle é&ﬁ:equgt He speggialinip s Faspensdblp ot kosh cell binding via

sﬁﬁgmaEQ r’%hﬂl‘ey o(fmrcos ﬁte‘&”{fec@@Bﬁ g) ot8{ tcﬂ1 3!31/ \éfe&tlll Qtﬂfaces as well as

e I nfluenza a consi s ssen
satsedsnp fusgorb Eﬂ viyhl amf hogtnmpembiAnpsy ot diengndabdmé afftac tlwdm;us has been

taﬁc@ﬁ ugdsére&% 0 1ISERI-L'Q y S{ams é%agp £ Iur Cjcl)'llie %n ggeg{c stD‘s and just a single

excl erm na resi aues o
amhnqmqmsmbsgtutioa vdiltie romk oé khese fidrasgoancdnores@nth the ability of the virus

cytopl asm c tai In an ther aspect e influenz _
ChePle A e Sreale LT iprBR Shity Borisl 95 o Taes distnet HA
pafteinfhiwecteza foithdoindivendh infdetiofs, esfeirudlesad He, HD faﬁdﬂl—[’o@ 13 others have
acid N-termn R-targetin nce o an
S P S b LS SR Rl s pduence of MRS s any
HA $rdieih@diidi@bn BRIEITAR @oaRADMte B W:¥1iARh& Bsntt Bléntion, as well as
HA is an integral rrerrbraneﬁ{éhot ein that is expressed

ARH MRS O YaEtaBISo Al TisHED Henproising. aln gneremiqdimentea yeast vehicle of

tHe @verklon éﬂ%?@zgﬁk Wl 1A prb@id &8RERS Mo?e feh oResiA ‘b%tlem (e.g., H1, H2,
bi ndi ng via sialic acid residues of glycosylated

efcac@ s 6PMpHISHdn govasping Ayigea veast veliglefthteaxpresges e fliffegant HA protein
(SHPSRIERL e EUSIeORs ®f1 Md e AR IO e sg@fqé %{1 géothé} T RS rotein).

endosonme after the virus has been taken
endo@xﬁm@lasz dethribestlad e @la haasighithiin (HAD @cte&lﬁﬁlhgﬂiﬂérﬁa protein to

c{ug %H %([QSt a Si n% e anm no acid.substit u{
¢ A SERRYIAFT0r Of SUPBHER: 963 PRI Of fpedreent invention. In
tlﬁbidlﬁﬁd,duﬁéntt fae yudst US. gf, 0S @&t B feviiie 8V bR CRafREgineered to

to s d. worl dw de every year. Three distinct HA
eHPIGEe n@sﬂﬁv@"'ﬁ’éré AR R F‘%"t’fﬂﬂ Rintbent B4 ingpigoter o Ehg dgsion protein

cb@pasinkl the I“Rﬂt&fﬁa HPA. ahdigeh I'(ﬁ'l? dRAVE @1%%{‘ AIIPRVHJ34 ﬂnﬂuenza virus is a
ani mal i nfluenza vipises, _ including H5, found in avia

singte pRlypReRtide pg@pnmﬁg the amino acid sequence of SEQ ID NO:6, whlch is encoded
by a nucleic acid sequence represented herein by SEQ ID NO:5.

Example 2 also describes the use of another hemagglutinin (HA) external influenza
protein, in this case, the H5 HA from the avian influenza strain, to produce another
exemplary vaccine or component of a vaccine of the present invention. In this embodiment,

a yeast (e.g., Saccharomyces cerevisiae W303a) was engineered to express a fusion protein.
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HA protein or portion thereof is contenplated for use
in the present invention, as well as any nutants or
wao a007am792 of any of such HA proteins. In one PCT/US2007/061572
enbodi nent, a yeast vehicle of the invention
expressing an HA protein expresses nore than one HA
protein (e.g., H, H2, etc.) or is conbined in a
vaccine with a yeast vehicle that expresses a
different HA protein (e.g., one vehicle expresses H
and one vehicle expresses H2 or another HA protein).
l.e 2 descrlbes t he use of a hemaggl utinin (HA)
Tag+ :rg‘) RF PHI Fle?er%nrprsmgeu et onBreyrac éggncﬁfﬁléﬁn (H5) derived from
AGY SR ¥03/04 Cihﬂﬁer?z’é ﬁ?@@qﬁn&n@fe 1?01%/ [ptikD eco%pr{sﬂ{?g the amino acid
present invention. hi s enmbodi nen a yeas
SSSRER¢Fa PH @F&§Dc3§pe% sWhléh\AB F3aydagaby @nticieierasitl tequence represented
hEXR BPSES DU Y. protei n under the control of the TEF2
pronoter.” The fusion protein conprising the influenza

HA a@oilgen tl(d‘ﬂa.l)ové&felscylﬁdédfﬁlﬁﬁh/ﬂl 58I/ Bke | REIgHED i’@piﬂv'idésmtracellulm
IS a. Sl(g@%FI_QAE SJI?‘ESP“de orrpr|5| ng_the am ng acid
CHIGNE 6¥ RO O phcreasts &pspjusiotprofing contains the
hﬁ&hﬁlrﬁeﬁigﬁﬂp&qﬁ%eﬁ%nb&ﬁ Aerehiy . SR §1Q15}‘|Qe@1ence of Aga2 targets
als descri bes the use of another
ﬂﬁeﬁﬁ% fﬂll ‘ﬁ‘?rl‘? A dntocthaER, Byl thensignalrssaiesnse ofnHidhpets as a stop
tr@dT8). BebfustR s fthe msﬁd'iﬁpf%’(éu? RodsHidt Welkeat ﬁl‘i’&%{lﬂh E&retory pathway.
produce anot her exenplary vaccine or conpone ?

%&@Pﬁ%ﬁlbmt?aﬁél BeEbEie protviarvhasa HA portiongemping @nrthfncytosc)llc side of
iR pIRAS me/ibthne, Saccharomyces cerevi si ae WB03a) was

engi neered to express a fusion protein. The fusion

pr ot ExampiTd Idemri’mgs tHeeusendfl dliRdta sy oftthsiri (HAG Rxfe®l influenza protein to
Vietnani |, 203/04 influenza virus is a

Pk 5400 R St BB Do R o EMENER 16 ‘P S6dhsopiesent invention.

IlDﬂnSEQHo@uﬁEﬁtZQ yeakt @ly | Sa@ﬂﬁ%@@ebﬁer@vﬁi&fé' Qi3038f 'V\Fis englneeled to
uengﬂe%épnd resent herein b ID NO 19. Both of

b QLT 8 erf%f% |08ﬁt1®1r%ftféF Lhgepremdiasi g fisdon protein was

devignedde provitaefirhdelialar 8Xpegssh ONRINkA T JovShPBr HA (H1) antigen,
rotein b yeast. Briefly, these fusion protein

th
dleyRnchdnas Fidds Nfapaition APBAMH4 dellyrope edrus diy t}ﬂ@tﬁhﬂaﬂg aZhis protein,
whBA exifresstAn LI Bkt ﬁ?&y}?ﬁgﬁ %al@g ﬁ%al?] 595 1R (?11191 éelﬁsw}v&’ﬁ] of the yeast

for translocation into e signal sequenc
celh, yA igclsp gentaingd dpﬁ@qeﬂﬁ@f]é' r . TBedasiee mfteithremptises an amino acid
d L&éh&” PSP
sdiiSho Qegg ggﬁgg ggaﬁ%%gegfg{le& Bgrbcefrxg Hlé&l;% REF sEQuhde represented
hT-llAlnduf E@ﬁDﬂ@ﬁw ns on the cytosolic side of the pl asrm

ane. descri bes the use of a

hema b?‘&ﬂlﬁﬁ e ﬂAyfg e v Ron: (fhe iRfPRZD PRI RNist e external influenza

pm@ﬂ,u(bﬂra(ﬁhlcﬁﬁ@mﬁ§ DY DBARAY: SHREntOhn ﬁﬁ’l‘imﬁéfe%c rtion of NA is
a VaCCI Igjf the present invention. In th

cUNHBRE Aa‘S;?@a}ﬁlEeg{aé mpembrapg preAein hates eéﬁrrewrisma@e surface of the

NBRRA) viraSRAEL T8RS t
m?; Pcger ¥1hes%ont r gl o?i%t EZ %gﬁgi?%%%% gfgegt'?'hs?egﬁ gél&]énemamlmc acid),

tTBPTH CRBs henessory sty suefaps: obinge sielie eeidd pait af the virus receptor, when
tkﬁ&ﬁf\ﬁ%h@ﬁt@ﬁlé&ﬂ b WBf 5L ﬂﬂgmgﬁ%d' @Hd@éyt%df Hb)y late in infection, the

antige
sialic acid w1ll have been removed from the infected cell surface by the neuraminidase,

making it is easier for the progeny virions to diffuse away once they exit the cell.
Neuraminidase is also involved in penetration of the mucus layer in the respiratory tract.
Two distinct NA proteins have been found in human infections, referred to as N1 and N2; 7

others have been found in animal influenza viruses. Any NA protein or portion thereof is
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referenced as HAl, derived from A/ PR/ 8/ 34 influenza

virus by the yeast. This protein, when expressed in
w@ei®927bat al so express Agal p, |ocalizes to tPET/0U81087/061572

cell wall of the yeast cell, but is also contained

intracellularly. The fusion protein conprises an am no

acid sequence of SEQ ID NO 10, which is encoded by

the nucleic acid sequence represented herein by SEQ ID

NO 9. In another aspect of the invention, the

i nfluenza antigen is the external influenza protein,

neuranm ni dase (NA), and in another enbodi ment, an

cdnfethifle@a T ugoint the prabniNAveRics) B orpl aatae@ mdAnissora@riants of any of

ral rane protein that is ex
S@Bﬁlg@émﬁnst B3 PpE Wx%dpgpntpar}ie? 1'% ﬁtcgeegfo }r-_iﬁegmvei})tmn expressing

aﬁ\ﬁw% dih @ﬁﬁ%sééb esiE Shal o NA%bfélr( Qes! ]l Ni2g etaglcﬁi)ls combined in a
most cel have on their surface. Since sj al

vageing mf-hp%rsteaﬁf V%Iﬁélevﬁh@h Sxpigsept  AitieRh Ny @191‘1% ée g, one vehicle
eRirdss 1A Maeoﬂealehnclé Expibdsks m dr%ﬁﬁ{%@NA@ﬁQtem
(endocytosed). By late in infection, the S|aI|c acid
Wi | | Irhgateanbten astmnwﬁtdhefmmmnbh,ethe ik fched agtédeln IEEId firag @accine of the
the neur.am dase s, easier for

rB¥ FyEhi? ;?H%altod %ﬁtﬁlﬁslgﬂgm HRIedn 1B hg.%xfil H,lﬂtgln (M2). In one
agpebt of thie ﬁfv@mldﬂm dhs ﬁlﬂlﬁnﬁi afigen ¢ohsigs e$sﬁnﬂi}ﬂl’yedfr tht extraceflular portion

oR e s s B Al BB 1 oo 5 356 2 o 1 Bt 10 e -
ter@iifis! §fak NRSnfNen2d hrdRin, orod Reftfonhthiéeeoieehib bk (M2e) can be

AFEFBPT FeisERRpeAI-BaLD 7 PO D R prc@ment, M2e is fused to

cEIDWANHreRin @Sg MRlgh2Pfor %&iéw@éi&@@h&h@ Extyaellat Sui®iceddTYyeast. M2 is a
of such NA proteins. In preferred enbodi nent, a

AR pr%maeﬂ ds 1 integral m@hfqné preigisy hakinggs Hie Ipirix protein membrane

afd Hf)ﬁ' 1511 ého&ﬁﬁﬁeﬂ% E&i &hﬁ{é BRE\GY R QLS Ea&%le&see Ne. 1). M2isan
|sc mbined in a vaccine wt east

lmvema@n@ ﬂlhtapel“euﬁsrmg@@s te enliet vispe partiges piuémsuthe @moqpting of virions in
eRdsote 'eﬁlld%\lg\l)ég rr&?ﬁ@a%%“ﬂa@ﬁ)@l g{]ﬁg\éﬁgagh %@ﬁ@ Sv1ﬁ.|é-mfected cells.

or anof’her spect 0 _
Mmﬁemﬂmm@ oltgmme:rrdﬂ St?erczmiuamlt@ensmgledlamm@mba@m fI@pflomain whose

rém utes engcﬁ"tn a?srs] tLé #Opﬁelerﬁl‘gl}e LF %& n%)e(llt. ﬁ&g?lebiéalg) %é:gl?y é?tive form of the
chdnﬂnel m/eﬂtdmxﬂtgtrdima [ Wfdcm&lntmtcalﬂtei pesertansegion, the portion of the M2

e T TR N S —
M:&')p&ﬁi be Wﬁrﬂe& tf)UISdi'éhnt & M. CMeisnkisovad t@rbeNElghly conserved among
t her eof .

fluenza r prtio .pr ot ei . .
iR LA Bel dEshgHey RoRSF AR Lo )b B RLs he invention, a
PORIVNESTSthe M2 b&t&ﬁ%ﬁﬁﬁlsﬁfﬁﬁﬁhﬂﬁ@tm MeRrisivelyf Mseds E)Qnassed by a yeast

cell wall_ protei oy expressjion on
veicleat O P PSR Tt Wﬁaﬁtemw gagsiderpdy 1o e ﬁ‘Po‘?"é‘?lﬁal influenza
pEinl Sin@thdr S @ c® ”@ﬁ@ﬂﬁmﬂﬁ@fu‘%‘téﬁn tiﬁb'l‘ﬁbl&lﬁ@ﬁ&“tibh@of the M2 protein
matri x protein nmenbrane and | i pid | ayer and. is
aé%(ﬁ)’?fé%@é@b hp N @ratgior ganebgpsonstierag toalpe rllttﬁ@lablr{fk@éza protein. Any
?>1otél)n oMBorkiSn Qﬁ.‘elbms%ﬂmla&:@ 3r RES I the RERhOATehifon, as well as
er virus paiticles durlhaduhe uiicoating of virions
ainm n@ﬁ@ﬁ%@m;anémf angy ceflsg@h piginss the pH of the

tranﬁ [ netmor% fected cell
n ano her aspect o 1e 1nvent10n t1e influenza antigen used in a vaccine of the

invention is the internal influenza protein, nucleocapsid protein (NP), also referred to as
nucleoprotein. In one aspect of the invention, the influenza antigen consists essentially a
portion of the influenza NP protein that expresses in the cytosol of yeast and that is

immunogenic. NP is a protein that is located inside the shell formed by the matrix protein
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M2 is a hono-oligonmer of 97 residues with a single
transnenbrane (TM domai n whose resi dues enconpass the

w@eoog/09gt on of the channel. The biol ogi cal | y BCT/US®07/061572

formof the channel is a honotetramer. According to
the present invention, the portion of the M2 protein
that expressed externally on the virus (i.e., also
known as the extracellular domain of M2) can be
referred to herein as Me. M2e is known to be highly
conserved anong influenza viruses of the A type. As

di scussed above, in one enbodi nent of the invention, a

n;@m’tirium](s&f Fighd).MIhp rpoingxiry fﬁlmmﬁi HINW iPpta Emapdifate I’che virus genome to

exclu e ehi cl e.
R o D ateRn CRE e REe Bt avfpeReY SEToTScPatrefiiat mplication and
pecldagingabui NP! alﬁcn parf@mt eiher eés@n@dl fﬁﬁctﬁﬁ‘fé&ﬂfcﬁ@ﬁbﬁ thelReml life cycle

N Bl LSRRG, ROLL L0, ST LSS 12 PLOLSLD 1 sy

cblﬁHeﬁJeﬂaévehrﬁe]tW@éiZ Qirl gfges rhndﬁg%ﬁl&(ﬂ Qieﬁ*/ébnof BOM bR B. Any NP
thereof is cgontenpl ate for use in resenF

P}Orﬁ?}@rﬂl.ra%mlhgleﬁ@f |is gentgpplaied frused dF tb%\p}eamtsmwnt@ﬁy as well as any
nfftarfts! 6P V04 Aot uBh Nlﬂﬁlla?éinsaslﬁieé:f)reﬁiu dd"&nbodiment, a yeast vehicle
Invention, the influenza antigen used in a vaccine of

of e FYgRlAT exprEsinghan NI proiein exprassrRsnRarepthen eing NP protein (e.g., NP
FRUE HRRCARSEEnRE Ghe NP GR) tyg@lﬁ?nﬁlﬁsﬁl% r(ﬁdlstc%rrﬂﬁnedhm a vaccine with a
nucl’eoprotein. I'n one aspect the i'nvention

YP«'ﬁ;F [vgBisleathah Experses gndifisrent ¥R mteial (a8 aopovelicly @fpresses NP from

t I
B A e R kO NP R T P

I S | mtuptb 4 desciidet i@ akedfl a hahamtutiiin t(H%)rﬁtdrhé‘l influenza protein to
telnnenﬁrane %see Fig, 1). The prlnary functjon of
Uee YPANOHICE SEFRRies yiing WQHQ@H%%) ftapvacsing o the present invention.

I Itlﬂ@ %ﬁﬂio@iﬁﬁﬁl@t@lyéhs( NP) stibdnd-biRydey rc@%%@a fwea%lglneered to express a
transcrlptl‘ﬁgtl eplication and packagi ng, but al so
rhe

figrdon Biofein yp SQwFRl 41159 T/ES PEROtEh ' bitig Aetien prptein was designed to

pYdidd exttdce1I Qe E)?preMlDod S 1RSIMANE N a8tk l d&li‘\?ed from A/Vletnam/ 1203/04
cl assification of | uenza into’ty nd but

influegea Virtuhtghn )bdeﬁ sfe&sxve d lm@ﬁt%t\mg@hemrmbd ity p@is that also express
A?g'&qip,pl%ﬁzgﬁz%y lt ke m?@).t ¥EAE Y ahY, a? Geff: Wﬁl’éﬁnﬁﬂlg{eﬁ{ Bomprises an

portion t ereof is contenp for use
amﬂ@s esitl seguence i driSEQIDnIQ: llaswhlngl isneneares g theanucdeit sicid sequence
nges%médcher 1‘1'8 Sj@a%ﬁﬁgws In a preferred enbodi nent,

yeast ve invention expressing an NP

pr ot &xAnPrPs @%&Qﬁveﬂﬂﬁeeeﬁé'iﬁ&lﬁ Q)fNEvé}EtPIrm BodtSinfhg fudlBn proteins that
fromtype A influenza and NP fromtype B jnf]uenza) or

hage hesmsrREsgssdnbyayspat vabidespk the invpatien. apdrihel ilustrgg various constructs
O RES @;%plé‘ssijdﬂ‘ ﬁrﬁﬂﬁ‘cﬂh% bR aWeQEt%bﬁer@Slagt an® Bt \fﬁjme? |11‘Pustrate the effect

expresses NP frominfluenza type A and one vehi cl
obg ﬁ@@é@soww@ﬁwﬁwwza type B). Exanple 4

descri bes the us ti.ni.n ext er na

i nf | l%nr&]ez ISB}PO?lg 5 D, ell&teéf g@gyl : ‘%\Hbet ﬁ_gil ?%Pdlﬁ renced herein by
SEAx EDNSOeB6, Qﬂﬂpl@fi@l’eh(;rééfeél.aby/ SBCQ 1P WD:39)endr gisethdtes construction of a
i nventign. thi s embodi ment, a yeast (e.q., . )
Rl Rk Sl B or bR P Grigiearta g §ai augasen This protein,
WiHen i xpragicdt B FeadB@ls thaeale® kpRks Ngal P@in B cREOIRE by the CUPI
Thi s fu?lon protein was designed t
promoter), localizes to the outer cell wall of the yeast cell, as well as to the cytosol, as

shown in Fig. 10B (upper left).

Example 5 also describes a fusion protein denoted VK4, shown schematically in Fig.

10B (upper right), was engineered to localize the influenza HA protein (H1) to the cell wall
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provi de extracel |l ul ar expression of the HA (H5)

antigen derived from A/ Vietnam | 203/ 04 infl uenza
WO R000®895bT ai n by the yeast. This protein, whenPCT/US2007/061572

expressed in cells that al so express Agal p, |ocalizes

to the outer cell wall of the yeast cell. The fusion

protein conprises an am no acid sequence of SEQ I D NO

14, which is encoded by the nucleic acid sequence

represented herein by SEQ ID NGO 13. Exanple 5

descri bes the engi neering of several HA-containing

fusion proteins that have been expressed by yeast
usitgghthel AgaZofequinece) duigert bpthe ZAH2 tphahotet.| Gis tiatenstait thesprotein was

Lysurface e | on ncl.udi,ng on a . .
oI S B8R EOR5Ee BREERE Pl 17 AR e, This proten,
Whérf ex:pneﬂ%d gh)l‘d@BgI}ahstdhatoﬂS(s exprases enfive $sda0p . (idoafs case its native
denot usi on prote

pr Pg}%lée?g Ag%a {éép% o%fi;z %%Q’Viﬁé Réeé/gast\ﬁﬁpcqul iga ﬁ(?(‘)%?éﬂt 1519 acellularly.

TIGERsidR ﬂ\ﬁeﬁ5coxﬁﬁlﬁises lahusiinabeid se@ugice WESEQIPNG 26 UshR is encoded
b {]fgteln wth the HAsequeqie pl aced C-ternmnal to the

Suglein acid seduepgedepresinischhergindy SEQIBINQRS n yeast
cel | g4 hat ALY RAREGRSS, ﬁgs%zppﬁtgl#cmn%t ?%ﬁée;j IWh\Il\g‘ln b&’nalogous to

t he CUPI™ pronoter ocali zes he "ou
V1§14 ablawee, yeefaspt tb&ﬂ th? fmonl\@idtelasz\/a?@nghaemylttoé@da,hzasshesilmﬁMEa H5 HA

%éllf ('g(% tlbe}(% sm %7%2 seqﬁlg 6Wgﬁasqyl @gsfékf Rromoter In this

cdﬁlsguctll‘IB p(caplpewasr algdn b@»nstmmedamgh tlmeHe\dsetquelh@qﬂhctezleNttamnal to the

' n otein (H) to.the cell usi ng t
AR HREER, IONPREIR ol borklrideeis Fiongtid SopfergldEQ 1D NO22,
whishsdd encotied b thermickidadldseqiensd feytdsettedhéhid HESER ID NO:21.

sequence placed N-termnal to the Aga2 sequence. This
pr ot Bx#PlgRersedgsrdbesedusionpaetcm deoatsd YRtshaivsechematically in Fig.

1683 Ab&erked), r\%é éﬁ%négl%ldﬁo ﬁé%h&@inﬁlu%ﬂf‘a @\gl) E%t%fﬁetﬂ the cell wall using

pronoter), localizes to the outer ce
the dwp?2 gesluenceaiivies byl the TgiF@spmmoiant rlactbis anan'hq,t thé' Ipeoteln was also

an%t?Jll\%% %ﬁ@l V\ﬁe ri—g]& %%éﬁlgg %la Q% %{T][ mlrhaE IC d (tel?e ? dsequence ths protein

losdqaae e ¢he eptee seltverd]l he thei yleds'y cSEQudDisNMy? preséntaiaphe:imlarly. The

S SRREEAER SR BB IRE Al R, o b

thpnotleicrcibsqeagieregeamthtddhdreiaalyi SRQ thavd 27l uenza H5 HA
protein to the cell wall using the Aga2 sequence,

dr i verpmglethelsyeescighesripfusion proteinjdenotedsYKd2: whinh is analogous to
VK’S%@{/@ éﬁ@épt&ﬂlétocflg ?155?51 gl%i\qu EWS e%gﬁllagleﬁmq_sﬂ?c%ﬁ%g e - influenza HS HA
ga?2 se

p aced N-term na ence
prptedn & ﬂlec@ﬁ*bmﬂwllmtharﬁwrﬂ acqw:n%oﬂxenadeﬂaemz Dlomoter In this

o D PSR T B AR e o

Cupd sequsnse. a Tﬂmsfusinn prcaelelqannbmeet adandkh, amm sstpuence of SEQ ID NO:24,

WRERFCRAELEY plebledoctiBe i ieatcbonte BRSO B IRIP .
US' Mg Arkisle GMIZ0 ACRHBRS 8 fuslbh \b?&eﬂydefn%?edTﬁ%Zp sREWL $Ehematically in

In this construct the protein was
Fig. 10B (lower right), was engineered with the endogenous o-factor signal and leader

sequence to express influenza HA protein with the transmembrane domain intact on the
plasma membrane of a yeast spheroplast, driven by the TEF2 promoter. This protein, from
which the a-factor signal and leader sequence is naturally cleaved off in the Golgi, localizes
to the plasma membrane of the yeast spheroplast, and is also present intracellularly. The

use of the endogenous a-factor signal and leader sequence to direct foreign proteins into the
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constructed wth the HA sequence placed N-termnal to
the Owp2 sequence. This protein |ocalizes to the outer

waedr/ovEbt of the yeast cell, and is al so preseor/US2007/061572

intracellularly. The fusion protein conprises an amn no
aci d sequence of SEQ ID NG 28, which is encoded by the
nucl ei ¢ acid sequence represented herein by SEQ ID

NO 27. Exanple 5 al so describes a fusion protein
denoted VKI 2, which is anal ogous to VK8 above, except
that the fusion protein was engineered to |localize the
i nfluenza H5 HA protein to the cell wall using the

YENHD BeQCQUE rjamwawwa@,eprebﬁbuﬁlk}eie?&ﬁ%d%cgmsreefU sl Par*eﬁr §Io 5 413,914; or
Fconstr ct Jh%g)ﬁ & was al so constructed with t

SUFHRTE &t 3 "f”ér%ﬁon%\]rﬂr%li% %2 sequence. The

f us"\gkgg‘fp% 8 &ﬁ’ L?lf)s’@%;tj}]lg glse e s%\rlre%g n% ?l ngl% adgrosc)efinssjtonproduce yet
ag@t@@e@@glpiepﬂé’smged ohmlmnehyoffmh@gk@ o2 3he Iﬁ%&iﬂﬁ lieeltion. In this

eﬂ'lbﬁgm St C‘crli ?3& (9 gp:ﬁgC%{%n%eg:ﬁgf:g%r}%te \)C}asl'%%%ggeerecl1 to express a fusion

pecﬂ:gmnme:l’eedhwdohtlbhef eh&idmolbt‘brrﬁ)télaﬁ[ws ﬁisﬁﬁhabro@élﬂ was designed to
praotein wth

nce to e | uenz
ST T ERRBY SRR, B M 120 (P heret ieed from he
AIPREB/ Yo asftueapheiraphiBihe 1\@2:!: Hﬁ[gdﬂ}’1dchﬁluTgEﬁ@e%@igﬁﬁseﬁenved from both

Th| e] fromwhich the a-factor si

TR SR e Byt g e AAVistha07 I SU3104 A tespayirus steain by
tl’neoszﬁst ZEEant PedsDBageli aBBEnEBI AR effiod NEuNB8AStor the induction of cross-
ﬂ(ghero plast, and is also esent intracellularly. The

el TR SR bYYIZE0T Wt He contpend asrepsiinfiersa strains. The fusion

pEREUENERrises Ginl Afinof i€ 's&[heﬁ&@()? igt%) irpt lge dfﬁg(i,‘)é?lﬁéﬁ is encoded by the

secretory pat hway was ‘ﬁrew oussﬁ/ descri
ngelgic aeig %‘lPeIN@ regregepdedohereindy SEQARONOAE. et al J.

Bi ol . O 3154- 3159 .(199 )
descr R‘g}“gﬁ]% he eS"”é‘”‘"&f" g 458 Ph| “’Y"ﬁ?‘) %ﬂ%%PEﬁnﬁ‘%Pﬂ&%z%rotem to produce yet
apotbtresesnflayraotiogen yedonfitRehiesf £XaMgah bof fied RGP irfention. In this

onent of Tar en of the present invention. In
{“ﬁ’ TG B YRGS @ & a@ gqor(uéceé cer Ggésg@q% awweled to express a fusion

pﬁﬂmavmrﬁeaelhe \@ﬁtlsm of Aeeregt o%@éles?h@ fdéﬁino?‘ro’?élﬁt@ésndemgned to
r.the ontrol of the TEF2 pronoter. usi on

H’r"b‘?eeflﬂl Ulgro X RyREH™ of B}f’oNPcPéltlrgﬁlﬁ dgtiesd fipgy the A/PR/8/34 influenza

vBHP 6RS HOMRS ariipen Merigst fﬁﬁﬁt}en&/@%wp ARt 48R ]
derived fromt hileéeA/ PR/ 8/ 34 | nfluenza virus 1azne‘nluﬁ s, yeast-based

Vsrﬁ.uﬁ'ge% the Feruiipmés wedulaler ithe idugton wé drossameledtive ihmunity against
%/ O%a%‘!rré B8R Bcbkd MBlusSia aslkt)xﬁlr@,n dl"hterfﬁsfo% }ﬂ]ﬁﬁ&ﬂ%ﬁnpmses an amino

4 influenza virus strain
a?éamlﬁ%‘éee@fvﬁﬁﬁl Ha BiO: 18‘46“’&1@’1@& |e@nOdesl bseﬂllal nfdeict heid sequence

lépﬁl&%ﬁ{eaqllglé}lf, b%%‘%%ﬁﬁ RicReyi ve imunity against antigens

that are conserved across influenza strains. The

f USI (Imn ope @trﬁjoﬂnﬁﬁﬂm’fl tB€ re3 Bt/ 121 0AC hy %@‘ﬂl&he%‘cﬁ/leeséﬁgd influenza
whi ch i s, encoded by the nucl ei ¢ acid

VB% %%%?Sraeﬁreé‘?eeﬁﬁeéh“héryéﬁﬁ nicde9f| the Neyention with mplleast one other

1nZlLﬁﬁ§e(W1h&1£§1tig’6ﬁ Pﬁ&el‘%lysﬁéﬁﬁrzﬁ' infeRif 51%61&5‘51'1‘&@%37(9 Ml M2 or NP)
rotein ro uce yet another exenplary Tarhog ef” o

i c%’fﬁﬁ%ﬁ%&itm%eft o wihragerHewe! infliepre satigen Eﬁ/&ntﬂl’anNAl, rpl M2e). The

iffiefiza antigens can be expressed using the same or different constructs. The external
influenza antigens can be provided extracellularly by the yeast and/or intracellularly.
Preferred combinations of antigens to be expressed by the yeast vehicle include, but are not
limited to: M1 and HA; M1 and NA; M1, HA and NA; NP and HA; NP and NA; NP, HA
and NA; M2 and HA; M2 and NA; M2 and M1; M2, HA and NA; and M1, M2 and NA. In
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enbodi nent, a yeast (e.g., Saccharomyces cerevisiae)
was engi neered to express a fusion protein under the
wa@oeowned79nf the TEF2 pronoter. This fusion proPEr/nSWa%061572

designed to provide intracellular expression of the NP
antigen derived fromthe A/PR/ 8/ 34 influenza virus and
the M2e antigen derived fromthe A/PR/ 8/ 34 influenza
virus. This yeast-based vaccine of the invention is

useful for the induction of cross-protective inmmunity

agai nst antigens that are conserved across influenza
strains. The fusion protein conprises an amno acid

arSeSUBBSELchbiadNsINMOnchEe Mb) ©B N3 cehbedal-18ysth MZ 01 M2e, or any
nucl ei ¢ aci d sequence é¥Presented her ei n é

parfion (of M éhad £8B dierfeREcsetd ehiropided éﬁtye?wéaﬂ? aﬁmuaﬂgené? Similarly,
theNBh@O¥R1gesEs bdedhreiel Us '11;19 ﬂe‘hﬁ USo1&Bh) 8€08ifk @escribed herein. In
expressed in a yeast vehicl e’ of the invention with at
ﬂﬂ@é@a%qmb}ﬁémﬁsmw PR P FBALESUDYIPES Of Hhei Ryeiginsman e expregsed or provided,
é}ué\ﬁaﬂxﬁ‘ta%&%le ok MJIQQLM%\?%EK—H@BI' &9, M, M or
I's expressed togeth th an external |nfluenza

ant | geandtBergembdiimettof e iMa}ion,The oNfbleubone destiibgeysast vehicles
can be elg éﬁed using the_sane or. differe

Lt . . .
RO Cr GOV Wi e T ARRE AS et GEHD g gt such antigens is

cbbivbdediieX tycageldiici kyplaskitd16r yeASdind e Wr more different antigens or
racellularly. Preferred conbl nations, of antlgens

C‘Hﬁg'é‘%‘?@sg gotigenshie {nms fhey yemst IVéCCilW?:I valerngliyel g, ansh 8? the above-

dédcﬁb]‘iﬁ Q’e:{t\lﬁ veMcl@n&ﬂﬁs }f% oxaﬁ‘évi\&% g nd"ﬂnl_%'édlﬁ}g&‘iﬁglrl]ﬂp?\ﬁ1gens can be

aqpinggier eMsequemallmlt@rﬂjymt vq}w@e m(plesmg §R% ONmOTg ﬁgﬁeyent antigens or
c&hbinhesS &ﬁﬂ%‘g@ﬁé ' Pfé?erﬁl@l?t a Bk L&Qﬁci@exp‘f&%ny%l GRSViBRg one or more

full-1ength e, of any portion of hat can
irgernaly phisnaa a@hgwom eraabiner yeHs pr aﬁmlmgtemﬁwﬁﬁwg@fﬂﬁlky with a yeast

ol?ilr?]l é';g{#sfs%ﬁﬁ 551 113@fd11{§ Ul 5‘1511?6?% %ﬁﬁ%ﬁp ru?ﬁlﬁa%ga ?aﬁqél gﬁfs. Preferred

_ variant descri : '
cemhisenions ohgsasthvghidaeingtudenby ase mpybmstedfto,t mstp‘rahucéfem@cpressmg or

1d1 p . ’ t y : -
pgoﬁ)émgg lﬁgré&éﬁﬁ%i?gg St@%%ﬁ%qﬂgg rseﬂ%%tx?ﬁ*!} \Jv(ﬁ?h)% 1st veldOi¥s expressing or
pevididg feAf NA, bheombumhibio rd;erwfy(imﬂudhlng one or more subtypes of these

bove-d t hj .
GRS SFaT o i S el guh Qe s RiseEloBF g Gscaventiany
vl ygsnseliisles enpiessinlg ok tphm&dMg asa, Wi e ﬁ)rﬁbﬁnamfsl thgreof (including

or providi one nor nt
oft iRt R PET oh fhesGaertyr Srhyiath VHEEE syaisering or providing M2
a&lnirﬁft&&ﬁlw@éthex @eq@dntialle v&ﬂﬂy@t@teﬁﬂﬁcblbﬁéxpieﬁﬁig or providing HA, NA,
vehi c| es, ex ress éﬁhPé rovidin |nfluenét
0L, £P gﬁgog% lpding ope prdp ’t?e?ﬂ t}éHelsny Dese acttnt&ggg In another
MBIt eyeagtaseﬁidn@ @@%s&hg@ﬁa%ﬁdﬁ% %9 vo ¥Rtk 38 BE MY, NP and/or M2
conbi nations of antigens. Preferab yeast vehi cl'e
caik |BF sE1ipigtessd tresthenion gearratiahy rm?hswa aehigles | GxprogEing o providing
}ﬁ@tmeascdn%lﬁams @ﬁ‘aew R RfinPGHE & rﬁal%rs%@tﬁaeg veikidddidgens).
a yeast vehicle expressing or providing one or
Imdzred Eutien Pabreimt Nuelaiwad dd Mddendes, BikCells ed
conbi nations of yeast vehicles include, but are not
| i mi tawthey, expbadimspehptithe @ﬁﬁﬁﬂésgqvggtnm: includes an isolated protein,

comprising any of the isolated fusion protein comprising an influenza antigen(s) as

described herein. Also included in the present invention are isolated nucleic acid molecules
encoding any of such proteins, recombinant nucleic acid molecules comprising nucleic acid

sequences encoding such proteins, and cells and vectors, including viral vectors, that
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providing M adm ni stered together or sequentially
W th yeast vehicles expressing or providing HAS NA or

wa@ oooiopep: ons t hereof (including one or nore SPOL/YRIE7/061572
of these antigens); yeast vehicles expressing or
provi ding NP adm ni stered together or sequentially
W th yeast vehicles expressing or providing HA, NA or
combi nati ons thereof (including one or nore subtypes
of these antigens); and yeast vehicles expressing or
providing M2 adm ni stered together or sequentially
W th yeast vehicles expressing or.providin

coudBi Hatieoansfartaddemsiormet udith guelh @ugleicag 1@91@9%% @1 ‘recombinant
n®fleit BEREnERLIIGENS) . I n anot her enbodi nent, yeast

vehi cl es expressing or providing any two or nore of

M, Rrfamel fusiodbro@hskecadingrio shepresknt dpehtiet ietude any of the fusion

L TG T —

iR fleOtho §80 Aigsi il PEotEIRS c@fnphb@gecaﬁtstmgr&)sentiaﬁsalc&t @@I con51st1ng of, and
Fusi on_ Proteins, Nucleic Acid Ml ecul es

AR 3 SLATEBER TRTRCORORRER TR SRETD Nt 6r HEQ}&%@ 10, SEQ ID

N@md, SFBQUBNOF @, S 15 NG BSSHQ 100, I91%) 1S Qh@tzedSEQ ID NO:24,
fusion protein co r|S|ng an influenza antigen(s)

SERSIY NEL 6.1 RIIP NIk2% and SESYEA N@:36h é)tbpleg,@mn pr oteln sequences will

b rdﬁﬁeﬁ&'ltof(‘) ﬁi'bge b Qi kKB e n%‘v@n G guHQlllc%ij!llo@ﬁie@ N&edhNdnce various

any of such proteins, reconBinant nucleic acid
infyicaea protei sppyeness e WSE‘IkéPWna% e rlequences encodi ng

such rote|n§ and cells an ectors C|Ud|n%P#§ P

vect Or, Prgt c BRERfoP oiSon 2oty aR ottt AT Blishfts comprising,
ccvﬂsisl‘nlngufsbemidlﬂbf&bfp oaQﬂodsmﬂnige@m £Bucleicl &GO IARE encoding any of the

nucl ei ¢ a.%ﬁmg%@ cules Preferred fusion proteins

ﬁﬁE&UFBFW& Bt®¥8ent invention include any of the
f us' %ﬂlt%lgth%htn&allg %8 gxr g%}f@?th\gﬁﬁ %l @cor{?‘?ﬁ?nve c¥el<§ ﬁgldg‘ﬁﬂlg%ule according

ot eI ns enconp resen ronrn
ta ﬁwsweiams umnpomnmlm agnpell giah gan be rtnanskcuag or transformed, including

essent i al | ons | no aci.d
aty, alﬁrenr?'lcl:’ emss £ a terdalf %%n ag@d;l ?[S%ﬁg"__'%% Od%* the host cell
i dn dtﬁ):na]lé):ll ’(ﬁEQldsEbehﬂtrhAsfe&EQwInﬂi did@ekﬁfesﬁ‘sﬁ@ qulon protein of the present

TSR CITNTRING YN RN ) R

afye el mﬁi@ﬁt@eﬁﬁs ™edil re@@orﬁﬁ@ﬁfaeﬁﬁe 1i1@ucteﬂch‘3€a Qhccaid bd composmon of
in the art |ve§ t he guldance prOV|de8 <&éf sing
Berrpisas MPTRRnPthepratEnst ¥ cqueRYES afiEcsed realt R Tgljpenza antigen

cA&ls@bé testddeubl @aaFectedv@Rt i on al so incl udes any

nucl ei ¢ acid nol ecul es conprising, consisting

esseidhedbllgwing, experiments] msu]msgal@fp;o*ddcm tdrgiurpeses @f illustration and are

er; j n f fusion proteins described

ﬁggg%ﬁ&§ E@ggbgg%gs¥fgllﬁ eI}tlgHtransfect with a

reconbi nant nucl eic acid nol ecul e according to the

present invention include any cell that can be

transfected or transfornmedE%eB®lesdi ng any ani mal,
ExRseri bacterial, fungal (including yeast) cell. In

one enb

odi ment , the host cel
The following example describes the engineering of GI-8001 (also generally

referred to in some of the figures as GI-8000), an influenza M1 fusion protein yeast vaccine

of the present invention.

Saccharomyces cerevisiae was engineered to express an influenza M1 fusion protein
under the control of the copper-inducible promoter, CUPI. The fusion protein is a single

polypeptide with the following sequence elements fused in frame from N- to C-terminus
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is an animal cell that has been transfected with and

expresses a fusion protein of the present invention.
weeoh/oge7eel | is exenplified in the Exanpl es septT/o820a7061572

is useful, for exanple, for assessing antigen-specific

T cell responses that are induced by a vaccine or

conposition of the present invention. Oher vaccines

or conpositions directed against an influenza antigen

can al so be tested such transfected cells. The

foll owi ng experinmental results are provided for

purposes of illustration and are not intended to limt
(tHehenino apkl sluéine dfnh@ﬁislanmlofixrahphgseﬁxmpEIdeheieﬁh:e’ SEQ ID NO:4):

1 QU PLATEAP BRI REE | R ulie BRSEhSllaheciag tepradarion

(p@m&m@)to anfi SEQUEN290:M); T sunhm chdt & thry@s 252 adfcthaeM1 protein

(pé%@%)%gg ,Ft)é 22?8% §bg}( ggi\}(gg),l ﬁacc Cpea?:ﬁ'gl?l{}ﬂgﬁ g.tatg Sﬁpalate the M1

plgﬁéﬁ?ﬁohh@ 1P tag QbodiienCOFPRY 2600 dﬂ SEQ B> NOAY! £1d, 4) a C-terminal

The fusion protein is a_sj eptide with
oS F GRE oS BaNeAED '8l 407t STRRID N hr ahemfatfin faid sequence
enlo8difrg 48E msmiﬁ{lbié% SN0 1BATD:2Si8 @é{lﬁé‘é‘eﬁte‘afheiélﬁ bl SH@ID NO:1. In this

protein being represented herein by SEQ | D NO 4)
exeAwlayg Q’@éﬂd@S%DEAP’le( thed/il merpVep 4%@%9{? tmfihé%l?% eé})%w/ 34/HIN1-
1nfé3té€ir &Ilﬁ@é SO b RGTACR! élﬁf‘th@: RASHIIONRin Rl &qﬁéno%ﬁ@ah [dxact match
4); am no acids 2 through 252 of the protein
toeb@meme@lﬁsl ¥i1tagnipg améfsecsmcer tljomhkﬁ)straaygeawtsmeg| yci ne

F ot Sl A s on e I Sae St Sty Se g R expressing the

in806enzh) VA fasiodr protead MS@HbﬁheﬁimEJmM @pmani.u mns pPBaf this medium
to 266 _.of A nucleic a

Q1D NO4). se
wgh eahﬁﬁbastﬁﬁ do flﬁgtfgﬁplgrcepéﬁtwnw }%53 NS (ge, regular yeast growth
cdrﬂﬂ[cﬁﬁeﬁ&@d.lsb&?)r eEibl@é/SlocﬁEQ ihe 1hﬁllenka MDD fudlbs peotempivay dhduced at 0.2
east - based vacci ne, M__gene was c¢l oned from
Y it A9 PRyl goRRer Hmb@te TiReeeEd e herysiedd Paidigrponential phase

arfdl h&2ZRin &) dI‘Heh&p?&Qi%ﬁ%f tREVIP fafdsl pRRGHEOREL coifirdiRd by Western blot
exact match to the theoretical M _ am no acid sequenc

arfalysi toffi bysafey dram gemperyipeuceds dwehinaridvated fr SUH apatt Heee Fig. 2.
?Fl‘bnil%"t‘%lgéi;e E%( o% HELRYURIeAE: %Qagl)seg i ﬁ’%{%‘xrpgetEé’cﬁ)n

uenza n proteln was per ornmed in

Armiduf& retfie HHUDDM hicdliam@iliowsy was not adj ust ed to
neutral pH conditions as described herein {i.e

r edtdmaponesast drowt h edhditions vere 2¥ed). Expressi 8qurce

of tNBiwrbl uenzla M fusion profein was induced|fat 0.2
Mbhivniwktsal@ia875 raM copper sulfate. Fhe yeast | werBifco 233520
hatd/eaimdadids m [d- exponenti al phase and heat Kill ed.

ARendhihesarae of the 4w fusion protdop.onvas copfi EMED AX13853

by Vegdern Dbl ot] analysis of Tysates from

CORIEW7d Malsiee=d, | neat -1 hactivated Q- 81%210 yeast [(see

Fi g Lids 6.7 . Difco
Adenine 0.02 0.4 Sigma A9795
Tryptophan 0.02 0.4 JTBaker 2092
Histidine 0.02 0.4 JITBaker N327
Glucose 25.0 500.0 EMD 1.08342.2500
monohydrate

Female BALB/c mice were injected with 3 weekly doses of PBS alone, or 1 YU or
10 YU of the GI-8001 yeast-based vaccine expressing M1 (denoted "1YU M1" and "10YU

M1", respectively, in Figs. 3A and 3B). The mice were sacrificed 16 days after receiving
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Monocl onal anti bodi es specific the histidine tag were

used for protein detection. A standard recipe for ULDM
wore@iaf7et | ows: Fermal e BALB/ ¢ mice were injectedriusion7/@1572

weekl y doses of PBS alone, or 1 YU or 10 YU of the

3 - 8001 yeast-based vacci ne expressing M (denoted

"I'YUM" and "IOYU M ", respectively, in Figs. 3A and

3B). The mce were sacrificed 16 days after

recei vingthe last dose. In vitro stinulation assays

wer e conduct ed using the M -expressing yeast as a

tar (IVS-M) or_ using attenuated flu virus as a

the éﬁ*sg é?se( | Rpitre stimplatien apsgus wereTondueipd Halag thal1-expressing yeast as a

0 r nat

ST B WhE el A VRUPRIE Bihet (T 1o, pyuete CTL

reppeisy @ddelymithoRytehprolifgriticm zapdvisuparsitants pwmeepwikctﬁd f01 cytokine
t e ell.s; e

e PR 6 Bl IO EPE Seklel D8R, fusiop proteins or

infgpged withlinBuenizawns tdraet ople Ui thase fcﬂsa}csf Theaeswhstdf (t'He assays are shown
01 ecifi

b DondSEGEME RS 6R ATMAEN SPER Mol EP¥hpa, egine induces
arjlgen- spéc1ﬁy$M]%1dfmﬂmrEBizﬁus)eﬂ3TIs mspbﬂmed W t h

influenza A/PR/8/34. HA is identified in th

supefiatte shows gsWeglern glat it lyrdes fiom |P§1éaq¢115enfected with influenza
AP geiaeduw 1dbﬂtf1ﬂiétﬁﬁﬁﬁ16v§u?éﬁaﬁnﬁldéﬁ§§ 5§§hatt Q"'Sggtceﬁ? | }liﬁ be infected

i n_ the assays described herein. Fi show t

théémﬂt%izwnw Aheeyies t*p"%@il qetlernathre@ﬁsaas §a§¢s1beq1 hemging. 5,

t he | at.i ant S es of )
excpr B! R S RIS s YRR yedl@ption pog. In Fie. 5, the
stinulatieg atmg’ﬂml ﬁztuk NGars olf ekt waprekséihp egk Mif fdéﬁﬁhzlélotem (MP yeast). In

Flfgeg,p 8)§E‘F‘H3§ !get:rf ngg&éng g‘g/%PfgiS The 1esu1ts show that GI-8001

(G000, BIREKNBsiBS PSS S8ducEX PoH-ShediffRofi RN 1@@)onses

exanpl e descri bes the engi neering of two yeast-based
Eyample®es of the present |nvent| on that expresses

hemﬂ@'ﬂe g&l JMI (e \/\}}8 %ls ltl%"el eanr éeétlég? '5' léeg%%%%?_sdlo\ja,ccines of the

referre erer n
piapeht ansaﬁmmdtlms iexgreskes l—]ﬂenﬁ@gh.ﬂmilef(ﬂl}ét‘)edmh@elhﬁally, using H1 HA(also

it gt deratios B e AL 55 o d aing 1S HA Glso

reffrddHo BGIBYIOR)f usi on protein intracellularly under
t he control of the transcription elongation factor 2
4, cefiig 7, bottom). The fusion
the, i an uenza HA antigen is

rotge&) ?nprl Si ng)
si ngl Y5 FEREFIETRI TR (778 PEMeEsRAIY e§8’d’t§%ﬂ%§A (H1 or HA1) fusion
PRk Bﬂﬁﬁce&lu&%i undef Hﬁflantnﬁtfop;ﬁ Rhe hﬁnﬁl?ﬁﬂh %%tﬁlgﬁﬁ&? factor 2 promoter,
sequence e fusion protein bein
TE%% ?é%eaﬁtgea Egtt%mh E@ e Spsipn Proleingyomprysing, they lalﬂpemzertéﬁhanhgen is a
1eG sayégauaewﬁg We BEIVELE SRR Rk BAS IfidedNS Aah® Bin N- to C-
NO 6), including its natural 18 am no acid

feenﬂtuagtj@t FRosicih 89S ‘&e fppiesipretsimsbeing gepresented herein by SEQ
ID NO:6): 1) the full length S. cerevisiae Aga2 protein sequence (positions 1 to 87 of SEQ

ID NO:6), including its natural 18 amino acid ER-targeting signal sequence (positions 1 to
18 of SEQ ID NO:6); 2) amino acids 2 to 530 of influenza HA protein (positions 88 to 616
of SEQ ID NO:6), which includes the N-terminal ER-targeting signal sequence of HA
(positions 88 to 105 of SEQ ID NO:6) but excludes 36 C-terminal residues of HA, thus
eliminating its C-terminal membrane anchor and cytoplasmic tail; 3) a triglycine spacer to

separate the body of HA protein from the histidine tag (positions 617 to 619 of SEQ ID
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18 of SEQID NGO 6); 2) amno acids 2 to 530 of
i nfl uenza HA protein (positions 88 to 616 of SEQ ID

woedoe)p927ohi ch i ncl udes the N-tepninal ER-targepPCTgsS2007/061572

signal sequence of HA (positions 88 to 105 of SEQ ID
NO 6) but excludes 36 C-tepninal residues of HA, thus
elimnating its Ctepninal nenbrane anchor and
cytoplasmic tail; 3) a triglycine spacer to separate
the body of HA protein fromthe histidine tag
(positions 617 to 619 of SEQ IDNC 6); and 4) a
C-termnal hexaliistidine tag (positions 620 to 625 of

NEES; labd ug)aGQ\J-terﬁllﬁéﬂql,le@(laﬁlsﬁ&hg tege@beﬁms @20adisg JIBEQ ID NO:6). A
fusion protein of SEQIDNOG6 1S re resented her ei n

lsmc|a9d4\1@tleencvﬁn§0c}1e&ﬂ@rﬁlﬁi%ﬁ>wtﬁln PHQED PP R0 éqplesen%éd herein by
sﬁépﬁf%@ -89 Tm%ﬁé%ngﬁo&% Lgdufd Téﬁ%%eﬁgﬁgreﬂ%gﬁ can be called GI-8000

I s exenplary yeast-based vaccine, the
Age%é{mas%iwﬁéd frominfluenza A/ PR/ 8/ 34/ HIN1

-infected culture cells, dth ed anm no aci ) .
Sequzlill&]él sjqxe ﬂ)@rar%ryeéyalase Aeging, ot%F ﬁg/g;[ £05, WS g&negu{'lom influenza

A&FRI@BﬁHllﬂlﬁﬁth&ﬂC@lfuﬁ'@ Relld)i shdsihe adndbgeh abyie acidsequence is not an
al i gnnment of the act '

and theoretical nces i
SAROMRAIPR (BT éhepr%%f@g TExAiPe %)¢ SqHsPee 1o o g g conotype. | An
aREnnl ORI eld £Lohal BAd BeRtRichl Jet@encté BRh8H34h |‘ﬂ11Mb 1( G Ekdnple 2).
Y 7) with the actual HA protein region cloned herein
'I(alawe $i ghghmanuiem‘heowmhhﬂédprt(téiﬁ(jrbm AGRB/34/H1IN1 (SEQ ID NO:7)

t.hegreti.c
i Bl SRR DR R BRSO SR e (SEQ
IDNWOR) 60 actual HA

DTI CTGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCRLKG APLQLGK

cENAQALEQA* ¥ pfrcicyuatnstotvoivierivibtdsvinlepSnerickEZGASToE dkenTacw 60
aktdai*da t' heor ebt I@:a:i;mbwSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCRLKGIAPLQLGKCN IAGW 60

LLGNPECDPL L PVRSWSYTVETPRSERIG " CYPEDF DYEEL REQUSSVSSFERE ™~

tElJingéaizﬂg aCE$ﬁ%kE&ﬂ6LLPVRSWSYIVETPNSENGICYPGDFIDYEELREQLSSVSSFERFEIFPKE 120

abkbGNPECDPL L PVRSWEM oy ETHPASENGIECHRERFICDYEELIREQRESVSSFERREIFPKE 120

EI FPKE 120 hdkhkdkkdhdhkhhhhrhdhhhdhdhhhhhhhhdhdhhdhdhhhhhhhkhddhrddhdhhhhhbirx
khkhkhkhhhkhhhhkhhhdhkhkhdhkhhkhkx* % K % Kk ok k ok k ok ok k k%
theoretical HA SSWPNHNTTKGVTAACSHAGKSSFYRNLLWLTEKEGSYPKLKNSYVNKKGKEVLVLWGIH 180

atEdsi*dn t heor eksrahn4BcvTARCSHEGK SSFYRNLLWLTEKEGS Y PKLKNSYVNKKGKEVLVLWGIH 179

SSWPNHNT TKGVTARCSHAGKSSEYRNIL LW TEKEGS YPREKRSYWRKKGREVE >+~

HEME H 180 act ek b vonENAYY SVVTSHYNRRFTPE T AERPKVRDOAGRMNY YWTLLKPGDTT 240

ao\AR TNGVT ARSkikcGIK SRR S AN ST KR ESNHAIK EAERBOGEEIEVLLKPGDTT 239
VLVG—H 179 Kk N MR s ot o ek kR kMR R Rk R R Rk R ARk kR kAN A AR hhhhh kR kkkkkkhhkh kR

kkhkkkhhkkhkkhkkhhkhkkhhkhkhkkhhkhkkhkhkhhkhkhhkhkhkkihkhkkihkikhkkikkh*k

t heor’%d Pﬂé "Jgﬁ the TEF2::Aga2-HA plasmid were grown to mid-exponential phase
HPSNSKD%@\IIIY E%\IA YVSWWTSNYNRRFTPEI AERPKVF% GRI\/NYYWII?_L P

igxPdDM. Phe @@\ﬁh}aponWmns using this medium were not adjusted for neutral pH

%FE%%&%%WM§MQ§B&§E@ MM%@RW&&M from the

CEE& |

cells.x Expression: of the 34 *fasion *protehn weas*confirmed by Western blot analysis of

%féaa%éc's %Ql%rl?egl% ex{}:tgtl{f%lgd E{%{% exﬁ%%@%%ﬂl %ﬂge WZ g’V?s:f%hl blots of total

ptstengp1toba¢ mhhdmumg\mAb (Figt 7 adighis beah Hﬁr—smlﬂqubﬁhbt shown) indicate

t d heat:kill ed, d
tfstﬂﬁ' Wedaia Bl AR FulE R eI vE R bl 0Ss o
htisrd'#é\clpy%mmm%@;uﬁlmwgonfI rmed by Vestern bl ot

ana YSI' S

,—.

Component g/L 20L Source
YNB w/o
ammonium sulfate 1.7 34.0 Difco 233520
and amino acids
Ammonium sulfate 5.0 100.0 EMD AX13853
OR

85




10

15

20

25

| ysates from heat-inactivated yeast expressing the

protein (Fig. 7). Western blots of total protein
w@e@beek7wt th his tag mAb (Fig. 7, right) or anPCT/US2007/061572

HA- speci fic mAb (not shown) indicate that the Aga2-HA

protein accunul ates to high levels in the yeast. A

standard reci pe for UDM nedi um fol | ows: BALB/c fenal e

m ce, aged 5-10 weeks old, were adm nistered PBS, 0.5

YU d - 8000 Aga2-HA (G -8002) or 5 YU d-8000 Aga2-HA

(d-8002), by either subcutaneous (100 m) or

intranasal (50 nlL) adm nistration, once per week for

tYiwBavARekmo The m ce were sacfificed weekls after_,

the thigd dose| SerumPwhas col | pct ed #%é\agnal ysii s andDifco

N Wddndneot | Nuljati on gp3aysS wefe perfgymed on Sigma A9795
SPTEARGHhER O eval U8 g2 CTC TEFPONSESyYUUSI NG 5 JTBaker 2092
T HidRhET SYTOETIET Co 315 Tt D9PBaker N327

' f Jeucine ' = i .9'” v .03 JTBaker 2083
'y“h "Cé t e ﬁi’w Hetf-at

assa %y;:ggnocyt es V\E$G cul tufed fo5000ve day E/Ml]’]l 08342.2500
SR A HA(G—8002)—or— N —inacti-vat-ed—AHPRS

i nfluenza virus. Serumwas al so collected for antibody

anal E?&L%/g %{%aleancE,g ed 58 o %8 stcﬂdo()vefé1ﬁdrg5|rst&§§% 0.5 YU GI-

esults o
8%%&%&& i(Gh866Dagrs? Y‘Fﬁé}Ir&Q@QIAgaQSHmK(ﬁh&QOZH bBeiEer subcutaneous

( 1@%3?12)%&@3%%% (gbg{Ll)uateﬂﬁl%r'aﬂﬁe&g ﬁie@ | Ve ET[JOI‘ three weeks The mice

nses utaneous rou
wiemdweﬁcai oo eveekb ager tﬁELﬂlrléscmns édmamammlm‘aaslaﬂm analysis and in

[ | e
v} Or%t{}nlﬁg{l%% Ias%nn}/sﬁ ?vg%r é%}?mmegl o's sp\fe 1603{62 o evVYugtgls‘(gTL fresponses (using

IntTanasa ion
*ICTlabebshympeseic PBES puabi f:ﬁtsammbhachbsaxymfa:lmil\mhmﬂght with A/PR/8/34

bot.h out ni.s tion_i nduced.i.nf

5 k) S rRbo RO ton oFpf S Blotielpt RS wlgnocytes were
cilfirednf@s afive Quye with EGFBM(BtAm-HA FGOB002 ok OUMFinactivated A/PRS
Ievels Oof proliferation respanses a(? conpared to the

ndlvsReR Wi ETUB MASi CQfIF?)tﬁ Gﬂ?é‘m?% Yexpressing
| b .
al SO% e@;ﬁ sﬂé'\{/sa?l Hﬂll@g of"%ell I@t%?/“ ?%ﬁﬁ% dé&ggm . %\ljsg%)\rogf‘the results of the

uat ed I'ts abi
Lymegpopise pashfaatlam j ewva«rst Bpaea:esfuﬂts atHoyy theto IO Sga2-HA induces
1n3ﬂ1en% Yl.n &s %pr?mf%r&ﬁ ﬁesgpnseg le\*/V%n’th%raéon b Q %%blcgltga%?%ués route induced
a@hefa GOBust CTEY raspemsedhac rntiaaalsail ladmhustwe»oarqsl aeyvhole Allmmver, the low

The, HA ne aJ| dy.tit sured f
aqciebanet pdfiniiente S HRBEY pidn BLei Ha FesSiiep e proliferation
a&ﬁ?ﬁ/\ssﬁoh&dr eis | E(SthOfroﬂith |Soi€xaﬂﬁ*f;mlﬁﬁ‘ﬂion Théudddt &hﬂafwwdvuus -specific
t t GI 80 as enf abi to serve, as
I R, PRI ol i G B AnRR! £ O, Fpis Bty gpoduced Tovwer

1@slsvmﬂrolﬁxera!@@ht1@poh§ba Rs I@b‘mp&ﬂeﬂ do HeQBERtaMiob QdihirGstration.,
wi th added al um as an adjuvant. As such, a | owerdosage

of ndheykasbgbasauessagrHacacanitimcelddar arvigantdgsaribed@bove was also
egﬂmﬁeg ffgll' ftgc%éll 13[11 1§ q{f& c%té Hm3! zh 19 q‘)\ﬁsé g?_&gnsd?u\;ant ‘Specifically, two

ose-spari gen expregt
dbsﬁsrc&“caaitilgah aHAaﬁbmgA!Plﬁ@@GlD Mzmel gakmvem days Oadrgloday 21 with or without

gjélginﬁtgggjuﬁﬁ ! tS’thgl eé0b¥ f,ﬁoaﬁjgx“ nedez:islgll %ntﬁm eexséglp?es) or Alum. The
HA neutralizing antlbody titer was measured for 3 weeks after the second dose of the
antigen. Table 2 shows the results of this experiment. The data showed that GI-8000-I has
excellent ability to serve as an adjuvant for B cell responses. In fact, it works just as well or

better than purified protein without or with added alum as an adjuvant. As such, a lower
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10

performed with enough virions of
to give 10 ng HA. Five YU of d -
whowsimas gi ven about 1 nonth | ater.

8000-1 was us
The HI

i nacti vated A/ PR/ 8/ 34

ed. A

PCT/US2007/061572

(HA-neutralizing inhibition) titers were neasured

anot her

nmonth | ater.
same tinme that H
titer was neasured 5 days | ater.
results when 4 -8000- I
flu.Using this type of Tarnobgen,

Tabl e 3 shows

T cells again

The chal | enge was done at the
titers were neasured. The virus

t he

was used to prine agai nst

st

mul tiple antigens were generated in fluinfected cells.
doﬂ%‘%t ben@l-itaspball GletinB Gaf el HIUNG HREPARSER0BIHRELy in generating
nu

i pl e antigens is that

it allows for

anti poistepptse (k¢4 40seBRYEMEes and al | ows t he Tar mogen
expression of nultiple antigens to act as a universal
vaccine. By generating an effective immne response,

Thi's type of vaccifie can _be dose-sparing (f.e., ess
dosage needed Tableck 61-8880 ys adjuwvanp Erredpse sparing
conventional vaccines for avian or seasonal 11u. H5 HA
for Intrnr‘pTlleﬁiln,’ﬂﬁmFxprp_gsi on A SacciHrtbseyces )
cerevi si ae was engi ABHEE® t o expregs aaimdtA (H5 E sitbhtiter
pr oAdiuyapht r adel | UraHA/fom so |r ef erespshdigz)her ef n Grpmetric mean)
G8102). The flusiHARd8Bdéan canprising the jnfluenza
H5_@hBP@eh is la singl e pol ypeptide wi®B)the follow ng0
sequence el enents fuslﬁp in frame fi@d B4.t00 C ferm nusg
(the am no acild seque ¢ of tHe fusi d@#/5pr ot ei n| bei ng

repr 1§nt ed herein b)i SEQ ID WD 20)6, 41%, o,le ful | 6.3

| engt . ceregvisi ae Abgaz protiei n seqBhce (popitions ™
1t SEQ I D NO,20), incliudgpg®d,Bs, 3mtigral 18

am ﬁb’%@?‘g ERtjar get i rJng' i gnal sequ’g%nqs/sﬁo%siti bns 1 o2
18 of SEQ ID NGO 20); 2) the N-termnal ERtargeting

si gnal

sequence corresponding to residues 1 to 16 of

H HPhe pasndgearesxp8Bsing HABs ah iBEQeliDiaN@nigen &sctibedHtbove was also

f i l
vyl 30 it

train A/Vietnam 1203/ 2004
PIENG: SR Wk RR™E-E& T

él%g%ﬁ%al O'Pﬁe priming was

peffoiraedinidd enoagh aitems of irdativatbd 2 /BR 8 dnatgdivig1 0 g HA. Five YU of GI-
er m nal

80%0!%‘”&?' {5P%i

n‘§|b£ %g;e( é{‘f%‘? g&q‘%}} % glftgg t rggllgg islg%eg.n ;‘?’lleflz %H?@-?A—neutralizin g

inhib@id) 1iEQ Wdre N2agikd afotiChehth Rerd TEREheNeRcenandbiRtat the same
.the fﬁﬁtqn protein of ‘SEQ%;FD NO 20 is represe

time that S FY F H TRGBSUI§S, alipie LT RS ‘F‘S"Fﬂ'—‘b‘x’/&i
shOWBNH RsRSHhEDES-3DHR] AE uBRED REndhganetier HA fusion

pr ot ei n,

referred to herein as HAl

in a yeast

(which can be generically referenced herein as
G -8000-9)

of the present i-hvention

te
Acflays later. Table 3

vacci ne

This fusion

protein was defii)es GIguautPy isans piéReR st flu

eXRi@esS! N, a3t | a9 | Mrrdess | Ul arvRNRIRSESION: | Bhean virus titer
t he HA _fu5| on protein by t(gfchy_east. ThquﬁglsSl on prqpel Bfu/g lung
conprising the N-term Q@{inﬁgrﬁdsgn Qfogtwt}gruygfulnlg?nza /-S.E.)
antigen (HAI) is a singl €boost)
None None nd 7.14 7.22
7.41 (+/- 0.14)
7.18
7.06
7.32
Inactivated Low dose live 64 0 1.27
A/PR/8/34 A/PR/8/34 - TN 16 0 (+/-2.55)
(SC) 16 0
0 5.09
GI-8000-1 Low dose live 256 0 0
(HA) A/PR/8/34 -IN 64 0
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pol ypeptide with the foll ow ng sequence el enents fused

in frame fromN to CGtermnus (the amno acid
waeguemre2 of the fusion protein being represenP@mus2007/061572
herein by SEQID NO 10): 1) the full length S
cerevi siae Aga2 protein sequence (positions 1 to 89 of
SEQ ID NGO 10)including its natural 18 am no acid
ER-targeting signal sequence (positions 1 to 18 of SEQ
ID NO 10), 2) amino acids 17 to 342 of influenza HA
protein (positions 90 to 415 of SEQ ID NGO 10), which
excludes the 16 amno acid Nterm nal ER-targeting
@idgeed SGeguence of HA pnd el udes the 3® C-terninal
resi dues pf HA conprisjng i3z Cterninal onenbrane
anchor and cytoplasmc tail; 3) a triglycine spacer
(positions 416 to 418 of SEQ ID NO 10) to separate
t he blsthg this tpg o FartmiganS T oelstdgeinst suiltgilmentigegs warmdgebprated in flu-

0S ns _41
u%‘?&%‘iE%él{yDnﬂ{ ﬁk‘i’gﬁb&%fgﬁl églt @rlgirllv:(upe e#)lgx %gagggtera&luHFe antigens is that
itcallolves f‘*‘ aﬁlo%ﬂwoteeﬁw esporgalapd dloeal thzckarmogehexpietsion of multiple

t cell (See Fi faor a .
el s La Rl Shodfy | BYIRRoTuPe abistis fmmumg gesponse, tis
t}tphlcsf \taeclhnlcqnl é:)a dostrepapingt @en leds|dosadesivecded exPeffisady as compared to
ol nven gneallvu %Syf A.nucleic a |d sequence encodi ng the

HSPHEPI M BY AT O 2EEP] 5232 8% s represent ed herein
beH@%g]Inpag@zﬁa, b liis, exenpl ary yeast-based vacci ne,
the HA gene was cloned frominfluenza A/ PR/ 8/ 34/ HIN1
egg ¢t Sadcharwmiche corediiedvandniinaaeddtoS@Guan ea FA BB fusion protem

BsETER TEhE b2t b S LBl A0 R S comprtsio

1rtfhEnﬁecHG aintigadist heiagietgotiepS &SUSRGRS folfovai® Wequecd slh@nts fused in
ere r%abp am no acid m smatches between the two

f@@au At d “ferpinu) (the) ASHIO gacid Heaace call thaafusion protein being
1éﬁ@eﬁﬂ&d(1§&é3n| By NGB 11)) \N(Db() Cl}'ﬁl\e i HQ@C&J bh@he Aga2 protein

ned, herein theoret|cal
segpp@e&qqgﬂmgq@ﬁg EE ﬁ@p’[ﬁ’ O@,pnﬁ]@@g@ 1t$.|;_\ptulal 18 amino acid ER-
t%ﬁ%ﬂi@@é@ﬁ%@@?&lm QW’:{ISIQTb%W%QBVDEy%MnmnaI ER-

kkhkkkhkhkkhkkhkkhkhkhkkk- kkkk*k

targriBigaignad seqygnoe corresponding to residues 1 to 16 of H1 HA (positions 88 to 105

o#‘?ﬁ@slm—ﬁﬁ gﬁig‘l%i!ﬁ%p&alé%LS%IPHE%E{D%YMHO\SEYE%IOHS 106 to

ENGCY 91 “act
620 pHSERGR BR:3@ aibid) aaiciteABNC-BNRECDRE 4 PVRIMBYA VETPREminating its

CEM L, FBbrane, anchor eud eytoplasmis, tail, ands, 4 @ Srierminal hexahistidine tag
(positions 2hdoraA6 @%\SEHAIIPWIZ@){ ERAL RE€kiSIMESE&ERehtEencoding the fusion

PR N AT A Ao W A oG Hs

EE&E@\APNHN— TNGVTAACSHEGKSSFYRNLLW. 239
*kk*x %k

R I e b S I R R I ek S S R S e b S S A R k* * Kk k%

k***fhe fblewingt exzmhplélAlescribes the engineering of another HA fusmn protein,

1%%%%%%’}% as ?rﬁé\ll;\e/f!f Iffgglrll_elt F %NShK cag %é ge 1cal referenced herein as

GIBRBGSY! BKH&Q\BMKM\&NLV\G HHPSNSKEQONL YQNENAYVSVVTSN
YNRRFT 299
This fusion protein was designed to provide extracellular expression, as well as

intracellular expression, of the HA fusion protein by the yeast. The fusion protein
comprising the N-terminal portion of the influenza HA antigen (HA1) is a single
polypeptide with the following sequence elements fused in frame from N- to C-terminus
(the amino acid sequence of the fusion protein being represented herein by SEQ ID NO:10):

1) the full length S. cerevisiae Aga2 protein sequence (positions 1 to 89 of SEQ ID NO:10)
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40

45

kkhkkkhhkkhkkhkkhhkhkkhhkhhkhkkhhkhkhkhkhhkhkhkkihkhkkhkkhhkhkk *kk kkhkhkkihkkhkkikkikkk*x

**x**x theoretical HA

wERHoARNIFAEY/RDQACGRMNYYW LLKPGDTI | FEANGNLI APRYAFARCRCGFI88A61572

| TSNAS 271 actual HAI

PEI AERPKVRDQAGRMNYYW LLKPGDTI | FEANGNLI APMSAFAL SRGFGSA
ITS[\IAS 359 khkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkkkkhhkkx
khkkkhkkkkhkkkkkhkkkkkkkk t heor et | Cal Jl_'A

MHECNTKCQTPLGAI NSSL. PFONI HPVTI GECPKYVRSAKLRWTGLRNI PSI
QSRGLFG 331 actual HAI

MHECNTKCQTPLGAI NSSLPYONI HPVTI GERPKYVRSAKLRM/TGLRNI PS
incliey ity gaturalI8ramine weid ER targeting signal-sequence (positions 1 to 18 of SEQ

kkhkkFhkkkikkkkikkhk ki %k
RIS0a VT L SRR I Bl G0 o 15 o smc
WE@t193, Whishezolydes ﬂn@rﬂ&mvemo dehN-termaingl EBtfeogeylea§tgrlal sequence of

HA SR ek&gdés@he 7 &ec rnﬁﬁé’lp %s%ﬂ:tg %%nggtrlzoﬁbug%ﬂig%ﬁenmnal membrane

regular (not ne 0 In
agghrlaed icB'tOptaeImsct iaﬂut3|) wdtiglyeiprsesse dposithsHAD todd 8 of SEQ ID NO:10)

' ERERA" o BROIRE AL SR hBo ST g WS o Coemmina

hgkahiogiintasg mezt;mxssll 9?&@32@ oFSBO IENNO: h0)t oFhid bl.ote'ﬂ‘n,ewhen expressed in

t ed for V\ést & .
oo Hro M5 280 RS caFer e sl pF oRiyracst oo Fis. 104
fotA siepiatis ﬂblﬁlﬁt1wbﬁem%61ﬂ1ﬂ€1dexp@safm| Wi fﬁhﬂeélﬁhhlibw MBe protein will

Ie des rlbesth engi neering, of anot her HA fusjan ,
5P QTP R IR PRI 0P PR Bk AR FRGOGHRE the Tusion protein of
SERIINETO:Ye aSieprehited BerdRiShyeSMQNBENOED.t 0 express the
hemaggl utinin (HA) protein, H5, fromavian flu strain
A Vi dnrihisf @W@G%a@-ﬁashﬂ)vae@ge athpeHét gewd was ldmedefrom influenza
ﬁ(jgiéé%?{@lml) %%(?{%ﬁ?&ﬂ% 1{11]&: e%f;cioged[)agn oca%d %%u%%ce-ﬁsK %(S)t an exact match to
then theaosichlHar hpinoRedié me@u@ce\g"mnm this stiain/gaptyreneAnaflignment of the

agtl)?gl a &lb(él gﬁca}%gc?\?et&é% lef{ 5\8{1 dn ﬁg%:@?fg?er)ﬁ( ga{eie i@ Im%?no' acid mismatches
bletWéeuEllHﬁ?vd-h%qaéﬁdegen (H5) is a single polypeptide with
the foll owi ng sequence el enents fused in frame fromN

Tiablore rdignmentt pe tmrnbcmchdlse@gJenc(@E& Hh&N@Ud) orith actual HAI

,94;“? SEQ ID NO 14): 1)
SQ‘% hlqﬁl%e‘gngt Eﬁéjﬁ%%%ﬁhs(?ge protein sequence
Lam.no afl ds l__t_Q__EiZ__Qf___S.EQJ_D__NQ___];@ neludi ng
CHERSTRE 18 arinovaskth BRhar skt m el S Gy 21
am no aC| ds 2 to 530 of |an uenza HS * M*m*etm*n**********.*****

Ii 88 f 4 | ack
&Eéek;me%%. R A B hod el S L B oanerr o0

aI so excl uded*the*%@**@tke’rwwak**r*es*r*dwe's«*@f**HA**{ BB o e ke e

II-L]-\g 'Eé ?ﬁgh@ E@s TRHRE f? AngH

eore FID Q. VIS I EIE‘P ESSWPNHN TKGVT SEFYRNLLWL 151
p?&pa Séirovibrihol dvab NG 'i R RO E R Sy RNTLHT, 235
the body of HA**ﬁrffﬂ*erw*fkf*em*t*he**hr’sf\t*t*m*m *t agr***k* e

&g 1ca9 nl-ﬁ 61 7 6}?%9 NOSYV KKG(?(E Sl\) SNYNRRFT 211
he )f ﬁkﬁ&m nghirm@ﬂé @Lﬁgaﬁzgsﬁﬁswmmw 299
SEQ T D NO 14}***?hfi*s*’pvr*atvehﬂ**M@n*@xm*esmd*ﬂ*m*@e Bk ok ke
A hat aI Q,express
eoret :Lca PEIAERPKVRDQAGRMNYYWTLLKPGDTIIFEANGNLIAPRYAFALSRGEFGSGIITSNAS 271

actual_HAl PEIAERPKVRDQAGRMNYYWTLLKPGDTIIFEANGNLIAPMSAFALSRGEFGSGLITSNAS 359
Rekdkwkhhhhkhkhhkhkhk kA hhkhhhhdhokkhkdohkhhdh  dkkdehdok ok hk ok ke ke ok hkok

theoretical HA MHECNTKCQTPLGAINSSLPFONIHPVTIGECPKYVRSAKLRMVTGLRNIPSIQSRGLFG 331

actual HAl MHECNTKCQTPLGAINSSLPYONIHPVTIGERPKYVRSAKLRMVTGLRNIPSIQSRG~~— 416
Hedekkokdedeokohk dek ok dede e dedkde s koo e dedked o de ek ke ek e e do s e ke ke ke

Expression of the fusion protein was confirmed by Western blot analysis of lysates

from copper-induced, heat-inactivated yeast (see Fig. 17). After copper induction in UDM,
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Agal p, localizes to the outer cell wall of the yeast

cell, as well as to the cytosol and ER A nucleic acid
waeguaemre2 encodi ng the fusion protein of SEQ | BL™NMIS200%061572

is represented herein by SEQ ID NO 13. This Tarnopgen

has been expressed using both neutral pH conditions

descri bed herein and under normal yeast growth

condi tions. \Wen expressed using neutral pH

conditions, the fusion protein is detected on the cell

wal | (surface). Neutral pH conditions increase the

efficiency of expression of the proteins and inprove

undes regyildr (ngt neytrgbpdr condiféornsrte smhece Agfal shthpsistonstitotively expressed
ARFETER! bR SR ok Dy Bt B 8Pl PanfSelis iy 25 M DTT ana
113@1"5@%« p\rae$1$etd:d pmdt glyoosiamepineyiied BRI Gast [Foov BRyDO-h for 1h. The

le describes the duc ddi . .
rFERER Fe P B eR iR R ale BB Pl 17y B nacertut
aidacededuefhce HA]hecpymh vse:eﬁ)amve(cbxt racel | ul ar
Econst ructs). Additional Tarnobgens have been engi neered

ess the hemaggl utinin (HA) protein, from
as. a face extr ceI

:g?]:)lt ROES %al']ﬂ}’émg F%?elgPslﬁgc 3333 o HogQ anot her I—?A fusion protein yeast

vadeireasfaht pleasdt ynventible yeast. Referring again to the
top panel of Fig. 10A, the construction for surface _
expr éswihen vieastaxbiehl Web edginppigd to GBprshdrmberoagdlytinin (HA) protein,

I-liSI | Sk %‘if%ﬁ Vgﬁﬁh AP rf]egﬁelnﬁ 156’3)’2@)64" C(ti-ﬁj f\l?é §§”£ a}‘;eec‘lst cell surface

eXpr essi on o anti gen a OW vari ou
(gpireeadiulay) proieibealss exferasd tpacEK8A(Aga2-WWH Ha )t Whlch w111 also be located

11&1%@@1“15‘1% Olﬁ'«% \ g%gﬁn 18 f& Q{};e ?&el?{%‘ gnlz(ﬁi},hog %nytgxctmn for surface

roternt ressed
ex;pu pssioruistexempyEed. I—ﬂ&hé—lﬁﬁm oot od)manI(l@tﬂ]ne‘ mﬁaﬁnzﬁ HA antigen (H5) is

aﬁﬂs Ileo % rpo]%t?pe\?rﬂf rh?et‘ ?cghong é%'cgueﬁlgeg £ @m&“‘t“g gg?ga pis glan}/e hom N- to C-~

teirmiduse(izaarmioprcid eaqmeﬁre <bf1fhedia‘s1bn\md)ﬂelmbe1ﬂ@ 1éﬂ1eseﬁ@aalerem by SEQ
Y TEF2 r ter

ISR D PRt Rpeth & SRaeriian QePl ot i H g demipo scids 1 10 87 of

SEWW@EI@ irRludingsiks hdutah €3 Adad SL0BRPEetihBisfenal sequence; 2) amino

B hopthen ot gasd U colls et oS8 SIS ooy wie

ldcRER ke BStehRinhh EROMIg%thngeeﬁéna\I\@ledlue%f:e to'?q{.é(ecﬁ‘ﬁt al§(? lekclud@&i the 36 C-
well as to the cytosal, as shown in Fig

terigfnal residhes of ﬁAoﬁhlﬁﬁ Sirbingting fp C-tsrmipad ﬁ@mhmqmwg@ 4 cytoplasmic
tAN13)08 Ny 1@@0?}163&13&%1'9&)0 Qéé?éPﬁgtthgeo \ﬁ}'t & H)@ pfl&le OWoRg the hlstldlne tag

uence enents 1uUse ranme fromN to Ctermn

(l{qsg@nérﬁlﬁdozﬁdf?d)f&q@@@ﬁd‘éodﬂ)at el 4)us Cotsripivet b@ﬁihtﬁélldwg tag (positions
62@ Ré @grgfeﬁjE@qbeN@ oy, SEQS pﬁow 30hen &) 15&@? 1H|cells that also express

ngth S. cerevisi ae Aga2 otel'n sequence (posit
Agalm lgqaliges BEdE ptencelB gLl afitbe petisheell, tas weéwrtanhel@ytosol and ER. A

nmf%oacﬁf E%E%% é"h'"\%? %g r%ﬂ% ?ﬁs%l‘?% ot %?6% iIB (ﬁbtl 404 %epresented herein

acer
by SEQ ID NO:13.

This Tarmogen has been expressed using both neutral pH conditions described
herein and under normal yeast growth conditions. When expressed using neutral pH
conditions, the fusion protein is detected on the cell wall ¢(surface). Neutral pH conditions
increase the efficiency of expression of the proteins and improve the ability to detect the
presence of the protein on the surface due to the pH effects on the cell wall and the ability of

HA-specific antibodies to detect the surface expressed protein.
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separate the Aga2 fromthe HA body (positions 88 and
89); 3) influenza HA protein |lacking its signal
waegaemre2 (positions 90 to 600 of SEQ I D NO 3BQT/US20d7/061572
| acking 36 C-term nal residues of HA, thus elimnating
its Cterm nal nmenbrane anchor and cytoplasmc tail;
4) a triglycine spacer to separate the body of HA
protein fromthe histidine tag (positions 601- 603 of
SEQ ID NGO 36); and 5) a Cterm nal hexahistidine tag
(positions 604-609 of SEQ ID NO 36). A nucleic acid
sequence encoding the fusion protein of SEQ | D NO 36
xa@npledr esent ed herein by SEQ ID NO 35. This fusion
prote| n and the Tarnogen expressing it can be called
75- 18he Hplloying expmite lessiitps otiﬂélmog wiionagk padifigaalogpnstructs where
alﬁf L@h&e@%@ﬂ%ﬁ&né’é%d t§l§%’ge§%qﬁé Sf&@lc Lot fdc@ (@t&ceﬁtﬁa constructs).
pper right), was engineered to express 1 nfluenza
gr ot Q,ldﬂltﬁiﬁal h"@nﬁ&gdns \lakt Uash r@gineercAg@Zegaefsethe dlemagglutlnm (HA)
ri.ve he TEF2 pr In thi r .
P15 Seeh oraliGh 3 FBGe SP#*‘?%E@E‘HAE’%E’E%E%E‘%&“ e proteins are also

e%és@&dnlﬁk@écetl@laﬂbQnAsﬁéig'eﬁquL[Qéf@ﬁmg-rigafn 06 SeLtod paMRBBS Fig. 10A, the
Fressed in yeast that also express native Agalp (in
CQnFiY %@rssl&%cer%ﬂe@e%%%r&alsf% iocalizes to the

out eg, Cel'O&B é@i 1lna{f 11 f} uyt?aqgs seQ/g all ’s anﬂc cgns%!xﬁ& B SR expression
&Iy fud P

intra nprising
of mﬁtﬁgeermml Mmritqvg earigus yeasts}ua)tesnm gduebpmnlsqqoepspaater winhh While the
C(%rg &dts evly%e rl],las f’ot ?1 ergsi%]elﬁ cggag-% rll'él:ﬁrotem fcoPﬁnl?ef éo(?essel\h using these
nmptinideiand bersngetsepr esent ed herein by SEQ I D NO 26): 1)
the Aa2 ER—targetl ng si gnal sequence (amno acids 1
Fedop Promin G@yfacd)y H HA from A/ PR 8/ 34,

A, R L PSS RSB AT idtp fovs 1em,

el:?@]%é% t&)ex@esg aefienk® ISR QRORIE ohhtfhg hﬁéﬂywﬁg dslﬁ&}gaﬂﬁt BiHl sequence,
romthe idine ta 03|tions 4 tq 535 of SE
Ry ey PR ks CaYY c;sa% Picfis Bcequs Ty with the HA

s@fueRbdL LB NG 120 the iz%a@@e@xaleé OhRg5H6ted, emeagaegﬁds&@i in cells that also
(posi ti ons 542 to | acki n

8 of
e¥RIESSo gk (13 Hifn rce M RISPY ﬂ%?n@U@Agﬂ%Omﬁ I%fahsecjwtb‘f otter cell wall

of\@ezﬁeas‘tﬁcélp %'s %l/é?l é’sciodtlﬁ QRIURBL &sA6RMIAFiE o E Hﬁjp@P left) The fusion
protein of D NO 26 i's represented herein

PIAteiQ) copapt, Hm Ag)élzlemsHé‘n atignieisna SEghT a@bfpewé\éuwbﬁhe following
&Lghgé Qlegx%ﬂgtﬁgedviﬁl frilmc ﬁ%rrm b (E@eﬂﬁ%hsd@l ﬁﬁﬁﬁ)dacfld sequence of the

ove except that 1t Includes t rotein
ﬁwwmnlqtmh Ibemgzapiesdeeherain 12 8BLOD) NQi3S): éh @ler@élrle@gth@9 cerevisiae

A%%Erp | Qéhéﬁ%@ @@0%&5‘51 R & §E 1‘5‘? ?l 101WQ{n§ 1H:Sﬂaﬂgral 18 amino

uen this const uct prote
ac:ldnEthaﬂchedg wignhl sérmehts amqumsel 0 tlérqﬁ EB]E\Q IDJNChé6 2) a spacer to

(i:a% ?lz s S% Fr? t'ﬂe i—{Ap b o(:if {HQ)SIUOP? 98 &5 ?axg % 3’2 fltl ;F f—l’ﬂ protein lacking

1Iamgna$ sequsacy (lﬁﬁﬁminm%)t ‘roaé@i() | of SEQyID N(@: 35)43aminlack1ng 36 C-terminal
1&1&)&&% 'of I—f& rH%us glunglahng its E‘f geyl%{]nza mléer}xb?ane eglcﬂm all_lsd) cytoplasrmc tail; 4) a
triglycine spacer to separate the body of HA protein from the histidine tag (positions 601-
603 of SEQ ID NO:36); and 5) a C-terminal hexahistidine tag (positions 604-609 of SEQ
ID NO:36). A nucleic acid sequence encoding the fusion protein of SEQ ID NO:36 is
represented herein by SEQ ID NO 35. This fusion protein and the Tarmogen expressing it
can be called 75-15.

HA HIl-Aga2 Fusion Protein (Surface)
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singl e pol ypeptide wth the foll ow ng sequence

el ements fused in frame fromN to Cterm nus (the
wa@aninooxmet d sequence of the fusion protein bei PQI/US2007/061572

represented herein by SEQ ID NO -22): 1) the Aga2

ER-targeting signal sequence (amno acids 1 to 19 of

SEQ ID TSfO 22); 2) H5 HA from A/ Vietnani| 203/ 04,

| acking its signal sequence and C-ternmni nal

transmenbrane domain (positions 20 to 536 of SEQ ID

NGO 22); 3) a hexahistidine tag (positions 537 to 542

of SEQ I D NGO 22); 4) an enterokinase cl eavage site

( s. 543 t O of , SEQ
A PR BB bR VR AT Sh T b Bl o BB TGP gt s
er&@@?ed Po rupiesd infaehrh FgueoeR enaheidell wWhie usligi B8 Aga2 sequence,

rk%r 9 05" E&E arom 2%}@-&]@? &hg& 3”%51?) %ﬁ:\%&g@% tlucteQd with the HA

sefcpnsn@rN ﬂémtlﬁ:hll’to dl@eﬂAtg@Zd séélﬁ%ncés hDNB pssbiRBhEe @Jq!)ﬂésdeﬂ in yeast that also
engi neered_to expres

cHiFUEA A 4%&15#8’: i bt TREACE PO opiiger o Ssuptor cell wall of

thRegelneell, aid iRy phdient! EirdcONQADS. eF Thel FhsoP r;QBt%irf‘ comprising the
| ocal i zes to the outer cell wall of the yeast cel |,

infgnsas Hay awigspcdbntis iensipglearolyneatidy with et igllpying sequence elements

fiREQ 1L FrBme TR N'tB@-@J‘ﬁuM&f({tﬂéeﬁﬁﬁo% LERR dffthe Jusich Frotein being
singl e pol ypeptide with the [ ow n%&s?e guence

reprERBiRd Porus 8 SHOPaNP: %X)M Nne fargating sigra sequence (amino

‘ | t f b
<5 19: 99 SROUPIE, 8 U SuPAPERI LR s sl s

alﬂ%&éﬁtﬂé@él sangmembsanpudanean ((mmmlsé?& tgH33 af SER ID fO:26R 3) a spacer
td Q NGtLBk bo §2/ gf"HXI@I (];t(aﬁlnfrr ansrre s%élne t@% @%ﬂmn‘é%ﬁ'tg %@% of SEQ ID

uence an nbrane
I\@%@b ) ahsxfdstidinsd5 (pdsitBES 330 thic42 &) ;SER) I NEpa6 )k 15) o enterokinase

%gﬁ%lret%?tg éé&gtgg%déﬁzoté%f (H‘é%sg 'I% %@8 651 %a& getlék%gnﬁs mgxc'lal sequence

(tositiming §t49dbr@4t ofy SEQOED 0. 538n11101)6151h'31cb§eqﬁE@d éhcoding the fusion

8 i, er. oki nase Ieav.a e skLl.e LLion .
PR 2 SR D ciar gy SEDI B ps 2 Jrsteaz Fusion
wgﬂug{ﬁmgaggzo& tions 550 to 617 of SEQ ID NO 28. A
nucl ei ¢ acid sequence encoding the fusion protein of

SEQ PDfiNemarqteins dspetedeMidd, Winidarnioby KSEdpseiibedoabave, leacept that it
lﬂgglr%t VKIq%% %‘i]%‘ﬁ@i% 815%\&%%12%&10@/#\#%}18% &@g?ﬁ)ﬁiz rJwas eng1nee1 ed 1o
exprass ipflugnze |I-Ut{é§ rhteirHsn Hig qsHoradl wsig thmA@aiZanquence In this construct

tﬂe l)féﬁ{]évgs g@lxs\/ﬂug{eﬂwlg‘?eoﬁ/ s@qtleﬁ/(\@sN ?&%l@aﬁ%o s ?&gaz secglence This

press in "n-on th
ptdﬁ@n,@mﬂl saqesset i y<hbi, isoqahzftseo rhd ot ¢elesall of thieeyeasticell, and is also

oS Al B3y B30l o RS iz 19 1
smgh‘el pxﬂm&ptﬂdé\ et itlye lﬁol(dﬂﬁhgls&q@erﬁzb reddreeri® Ifiyged pini flemwi fidin N- to C-
TS TR e e dUSeh JERED BIUE Frsaigrherin by SEQ
T1p GO 2 b)ethagAgep BRs efgtiileheg il BefyenSEQuhPoNRidd ) (10109 of SEQ ID
Ntd1 52),853 %-15 HA from A/Vietnam/1203/04, lacking its signal sequence and C-terminal
transmembrane domain (positions 20 to 536 of SEQ ID NO:22); 3) a hexahistidine tag
(positions 537 to 542 of SEQ ID NO:22); 4) an enterokinase cleavage site (positions 543 to
548 of SEQ ID NO:22; 5) Aga2 lacking its signal sequence (positions 549 to 616 of SEQ ID
NO:22. A nucleic acid sequence encoding the fusion protein of SEQ ID NO:22 is
represented herein by SEQ ID NO:21.

HA HI -Cwp2 Fusion Protein (Surface)
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i nvertase signal sequence (amno acids 1 to 2 1 of SEQ
ID NG 24); 2) H5 HA from A/ Vietnani | 203/ 04, | acking

wo e@789gpal sequence and C-term nal transmenbrBEEUS2007/061572
domai n (positions 22 to 536 of SEQ ID NG 24); 3) a
spacer to separate the body of HA protein fromthe
hi stidine tag (positions 537 to 538 of SEQ | D NO 24);
4) a hexahistidine tag (positions 539 to 544 of SEQ ID
NO 24); 5) an enterokinase cl eavage site (positions
545 to 550 of SEQ ID NO 24); 6) Om2 lacking its
si gnal sequence (positions 551 to 618 of SEQ I D NO 24.

A nuglkien 38btdinS EHHRRC T RBN GRGHAY m@atf WE G0 F Ol AoREr
SEQ ID I\Ilong}g’r 'S, represented herein by . g PP%\D Qofer left), was

engucetrdi onereseinfuers B @héM@Pa@‘{ tﬁ)(gqlleg\@ilowmg the pr2 sequence,
dlfv%ﬁr yatﬁg)]%}?leiﬁbﬂﬁte?r qi,ed %o%‘i‘ %@ﬂz&s%ﬁ??e oEtQPX@l wall of the yeast cell,

schemati cal [ ower rg
angrig |a1$ee:rrea9nt mtles@ihé@b/ i Bhe thsinnapriai®in p@nenﬂnmludwmlﬂh@lza HA antigen

(]rflr 2 Eﬁ'ﬁgﬁ ﬁgﬁp gﬁﬁ@{vﬂh Dd Aflovl b@g E%}gle%%ggﬁm sear}?ﬁlgme from N- o

east S ast I‘ Iven
lemlemm(‘rhamaimozaegl seguetme qflthe frmianeprotedm eemg 1¢mese;aedslte1 ein by SEQ

R8P 300 il 9l S QSR AL yefb o wose

2)pHdt BAn fiosf NPM/?@ latioug iwssipié8 dehadncexqde€stemminal transmembrane

G YRR oS54 R B | B S0, S 285Kt e sy o

plstq:nri ﬁom tHa Iesmhmsm,gc(poémom $icow s31 OfIEEQi 1D BBLY)S4$ a hexahistidine

are | C . hi st.ogr ans
o (GRS ke SHF pt SHEITE B St mero Finase l0iegs Sy (positions 544
to\SEOYON\SHQ IIDNO:LS; &)HHVp$ wcfcﬁig&lts%‘igﬂh@ B&ﬁt&ﬁ& (positibls YRP®L617 of SEQ
I ?\E{)gg %Elo é 001 or YVEQ) 12A-12G show

T r afsP AR doihPsadsRCe B b e isisioprofige SR ID NO:2s is
repftfentbd H&tinayeSEQNDAVO:2710B) have been utilized to

express |an uenza HA protein on the surface of yeast

i fec)s were aII conduct ed under
nor yeast rovvt h conditions ]( neut r al

cond tf“é‘r?§ BheFn flspotgd YK 12 Fpigilar IQAV K8 @eism:fét @%&ve, except that it

inEMBELHER I@fpM#Jﬂ&nﬁ%ﬂ@gﬁaﬁﬁnﬂﬁﬁ{zﬁsﬁx/‘v&tm 1@(’9"31}04), was engineered to
TK75- 15, whi ¢ use the Aga2 spacer armor |ink

eXpiRse dnilyengablaliHy piosgin oertile selrvadhesing thei Swng §e«uuence This protein

10841948 10 b D t

o( HIZES t(r)ans ?lét}ﬁe%g h?@égggf Y%%%{ 8@1 bé{ld %ealﬁﬁ gfers@ljlt intracellularly. The

ﬁléwprmssvlbmmpnmt caidlugizgp m@tgmv@ﬁéxp aedinglopolypeptide with the
h e [

B Seq e AL AR BSOSt S o

seggem:gapfrtht Hesigme pstteinording kepiadeied Hergis. byl SEQalit NI2E4): 1) the Suc2

t n expressing, YK [ MRé AS .
S0 Dl IBAED GHRLEHA M ST N EIBR 218 1a o
AN 1Iet1nsmv’ H08404, Heclahd et signdl squelioat arttlg Cgﬂepnmﬁy ahsembifane domain

the ye ei n. )
chGPYERLh S BBl ISR bl o b ot fom
the hlstldme tag (positions 537 to 538 of SEQ ID NO:24); 4) a hexahistidine tag (positions
539 to 544 of SEQ ID NO:24); 5) an enterokinase cleavage site (positions 545 to 550 of
SEQ ID NO:24); 6) Cwp2 lacking its signal sequence (positions 551 to 618 of SEQ ID
NO:24. A nucleic acid sequence encoding the fusion protein of SEQ ID NO:24 is
represented herein by SEQ ID NO:23.

HA-Fusion Protein for Spheroplast Expression (Surface)
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i npxOved surface expression of HA as conpared to the
gl ycosyl at ed VK8-expressing Tarnogen (Fig. 12E).
wao-20valohar92 Fi g. 12G shows expressi on of HA by tPeT/US2007/061572
LuQ®)2- expressi ng Tarnogen, which is a spheropl ast
expressing HA on the plasma nmenbrane. These results
denonstrate that a variety of constructs can be used
to successfully express antigens on the surface
(extracellulaiiy) of yeast vehicles of the invention.
Exanple 6 The foll ow ng exanpl e describes the
engi neering of another influenza fusion protein yeast
vacci t e
o B R A OB ter righ), ws
engieceyech it exmhiscin@ugnzndd Aogeteimaithethgitraementbrane aloprads sntact on the
r 0 d
plegfe SRaRkEnC  § ok SphoBURARORER By BAO 78/ pDodl” This protoin
logalizast tackl plaamaf mﬁlmam Otfellhﬁ uyedstr spheroplast, r abd df also present
intht%g lT pronoter (see Fig. 13A, in which expression
‘f' ‘'usion protein is illustrated together with

expr Fﬁg‘-‘ |1Qrﬂeﬁfct@n%ﬁfé9 1103 Taﬁ'ﬁ&o%@ﬂ %ﬁﬁl’éﬁllé)@letftﬁo& Bffein referred to above
pl asm d and NP_(N) sequences were derived

ay V&ﬁ fl}@é expreRyes infuqngn (HA mrately paithe swﬁ@e@fme yeast via the cell wall
pFRBAES QBLP2 ). WOIGRREERs O Ma8: SGIUENER f @%S?&E/Qﬁom flow cytometric

Al PR/ 8/34 influenza strain and two copi e
arglyiie Atcesliovanin the laywves dghiNegpnerl 20h¢ h@@zglmm linddente that this particular

clsh@blexpfiBed HAl Y pg]t&i fis GAMPIEREN ¢ hﬂ)%?x[gldlt!}“tﬁe gé\gl.evehlcle alone

roelnlsasm ypeptldevvltht
( Ieh@@n@eWEéHents fused in frame fromN to Ctermnus
(the_am equence of the fusjon prote| n bein
repr gégé‘nggé"ﬁé? éﬁﬂ‘%ﬁysfs@@n?wh@e ajous APPigaehese s é‘ﬁ%&d above and
iIVRRERR if BEQ 10B) NedeldechQutiliFpd kd eiﬁ@dsﬁhﬁ@&ﬁam grotem on the surface of

rot\fg? degradatlon p05|t|ons lto
jelesy)  Thgseuetealr Vg8 el Oﬁlflb‘ft@‘i] nul{dﬁbsmqrmhsyeast growth

cc?ncﬁﬁm?sqq eQhnenkd? ﬂ@c&ﬁltl&@ wer)nd u§&ﬁc &igd, A 22EPAE fi‘ﬂ@sh -ate expression
the M protelnfromt e ﬁ%oteln p03|t|ons 261 t

byde Hrngmens g(mmn_%yma)nd. Tudhzahish pser@ﬁséqg-ﬂxpacel arm or linker,
AREQLS W0 (RS hd Sij?éngcﬁyfﬁs 9 dfQ0sQk a%E% I @1%@2@2910\@ exbression by the

spacer to sep arate t roteln
cmtmlénwsu@psfsnmcbn@asmm 762 B3B SEQvy Expiu@siob6)f VBN, and Fig. 12C

KB FREE L BEELS) 0l b AT YL Y50 coppsios o
smcele&p;esﬁpn@fééfkoﬁﬁig N2D (seaganradal Yeaktagontipt OYEXtm fFigym1 2E and 12F
Na 0 .
ﬁf@% ‘cl%J e'f“éx%i en exé)é:émp% gl)Cﬁ ugjas glvgp%ealc’sge} ggg %llgé:%%ﬁ gxpression of
H4e Ti;tesboﬁgiurlw alsp nbtlsefamesfﬁle reffiebis dfhhodhldBe glyodsgiation of the yeast on

812 f.SEQ.ID 9
ARSI BF BecPoiiS ) e, ek o birsstha Tarpapey (Fie. 126) b
iBropedtsaifacd @QﬁieﬁSlGﬂﬂSOszM\ 09 dddthaedd GEGhd RIPsHE)ed VB)8-expressing

TRRRHS o Eor TP UL ChoNE RSB RODR NBY BrUbfg-expressing

TeRosidn| AMich8s sﬁ 188dst @k pREbhng PLANGH tHelasnddghebrari,

C-term nal hexahistidine tag
These results demonstrate that a variety of constructs can be used to successfully

express antigens on the surface (extracellularly) of yeast vehicles of the invention.
Example 6
The following example describes the engineering of another influenza fusion protein

yeast vaccine of the present invention, where combinations of influenza proteins are

expressed intracellularly by the yeast vehicle,
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(positions 864 to 869 of SEQID NO 16). A nucleic
aci d sequence encoding the fusion protein of SEQ ID

WOEN01693792 r epr esent ed herein by SEQ | D NG 15. Ref/@820071051572

to Fig. 13A and Fig. 13B, a schematic illustration of

the use of a Tarnogen expressing the M -NP-4xMe

fusion protein (SEQID NGO 16) in conjunction with an

addi tional construct is shown. Specifically, the

fusion protein represented by SEQ ID NO 16 has al so

been produced in a single plasmd that also contains a

second _construct encodi ng an HA protein under the

cont PolT2gPogeRe WasPtngiiestast & .exPiess dhprmeaisikoprotfint (ME nucleocapsid

pﬁ)'téiﬁ m)rﬁw drs chaﬁm%i" 1dt5‘1'i1r@>8 cgﬁhlﬁz{_ﬁ@%@ @e%sgl\qgﬁ)ggs b8 ntracellular

M - NP- 4xM2e fusion teln an
ﬁ@m@@@%ﬁn@ ﬂFWQ%’éml of the THE Zquhivete dsegi Bigt ¥3e\, us evhdéh expression of

tlﬁse ﬁ%ﬂgl gegﬁ)l ncﬁglgatg&) eIl %l}lﬁg%lrcéosﬁc{ﬁ[aéf d ?écggg,ie%i%e Cpnstruct on the

e thé&use o e ruc
sqnp\e quagmldis Bhe¢ 86t ambBrHilh gecwn‘tdseuélle)dexmvmit fir mntthe A/PR/8/34 influenza

crhe tracel | ul.ar
oA AR AR el B SR R Pt o, (31 A A4 infruenza
stiran @ te's segics witNize sea]mn@ﬁnmgﬂaa AVt Wae/ Mo o0KXMBRenza strain.
I in_describe v one or.in
ThE Rt BIHR iR FROuTAG s roeteis 4 pinglsrstyaperide with the
fqibsmng kwduabeveieménts efussatie Faneogen 19X ﬁb e@%é1ﬂﬁ11ﬁ§1 €the amino acid
a us rotein uId a ov i ded
se uen ;Lftlé?ﬁ 8{ lpelw eﬂol?sr?gt Q}ﬁ S%% |116) tlp&he sequence
I\/M.DEIIAPLKSEQSIU NO: (D)Stopxthﬁiaﬂ:l 1’631Qtaﬁ€e|r ﬂoﬁﬁdtem:ﬁ deéilaﬂﬂ?oﬂ)(posmons lto6
0 N, WM e | rna expr ess
o, SBEnER 08U n7 ntthetrg: QUPREAE M ershiniporitoms 71161260 of SEQ ID
N1 6)a8eh kpdcaf toaRBaid thadel bridh fROR E&Sﬁp ﬁbPotbﬁ (besmons 261 to 262 of
ufficient antigen is avail abl e th B
S§§| ﬂS ﬁ%‘é%&m%’s 1%%&%/%%4 AR mgéﬁnp@eglaﬁm ags d@l 769 of SEQ ID

NEUEh D% ﬂﬁ@@i‘r tblsk rﬁt‘%lth§ NfIDIBroﬁ%lx Iﬁoﬁ?ﬂie%’[@? chHQ?ﬁ) sitions 761 to 762
onses 7 The fol I ow ng exanp 8 bes
o} ﬁ@ge%llﬁl@éﬁban@ éffiléianﬁeﬁexﬁlﬁﬁeﬂlubtﬁ)zalomslfmn pnBuiza A/PR/8/34 M2

pﬁb@éiﬁt(pé(s@t?&isn%@fo ’f%f*)eopgﬁéeﬁi Nd“_{ t?'g%nSecm E\&e {,j:xtlacellular) protein

conbi nhati ons of influenza protein$ are expres
frppy influenga) | (Migt Nomy 1203(2094t MPe piatéie. (pAsfﬁanW@Sntohaésl of SEQ ID

N@%} 09 Légg&rﬁljaa%&%% GRS SEchd M?’Ze dér'\é%%nt%%xp he third M2e protein

protel en has been
(rexitions $48 tan8 NP-Oﬁ)&Mé Ui Cbﬂl 6pr Q)t ae ithird TWIR2e NBxtéachRelar) protein from

in ﬂéhz%lnAﬁfggﬁ)% Mﬁ %%Oﬁglflgt cr)sLiI 101 sdf% ]ﬁlnca 6855 P?%ESQ ﬁﬁ R!%i iﬁ)psl 8) g fourth M2e

pl@tﬂin reopsieisied tof debtyacSEQai)Dpfc@m 1ﬁomei»ﬁ¢laeﬁzat haviek Mead¥t1203/2004 M2

plﬁ%ré %ét?c}trﬁtl?i t%ogé 8#1 EEQt ﬁ%%l éﬁl d}.']cd] aZI nts%]méugl Bexahistidine tag
(Moﬁﬁ@ﬁéno es6arsf SﬂEQ I oot be A/ Wl&é%ld BddueiZ dncoding the fusion
pRlit ol SEROD U5 2B Fiiets SR IR 86T owi ng

SeqURBRES 85BRES 1545 G Mg’ 1388 o L8N RSt Gidl BFShe use of a
Tarmogen expressing the M1-NP-4xM2e fusion protein (SEQ ID NO:16) in conjunction
with an additional construct is shown. Specifically, the fusion protein represented by SEQ
ID NO:16 has also been produced in a single plasmid that also contains a second construct
encoding an HA protein under the control of the CUPI promoter. The expression of this
plasmid results in the intracellular expression of the M1-NP-4xM2e fusion protein and the
HA protein. The expression of HA can also be achieved via the use of a second

independent construct. Additional Tarmogens to be produced include the use of the
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(the amno acid sequence of the fusion protein being
represented herein by SEQ ID NO 18): 1) the sequence
WOREAR70SEQ | D NO 1) to inpart resistance to PCT/US2007/061572

pr ot easomal degradation (positions 1 to 6 of SEQID

NO 18); 2) influenza A/PP 8/ 34 NP protein (positions

7 to 503 of SEQID NGO 18; 3) a spacer to separate the

NP protein fromthe Me proteins (positions 504 to 505

of SEQID NO 18); 4) a first Me (extracellular)

protein frominfluenza A/PR/ 8/34 M2 protein (positions
506 to 530 of SEQ ID NO 18); 5) a spacer to separate

(rﬂﬁ'ucf,t'd'eﬁfctégpiﬁ H?% ogy (@ofﬁ%ﬂtﬂﬁ% 16 VPV SNdBstRic@ HBidMbed above), which
p

osition % %]Yé\? second_Me
cgusse ?ﬁl’?@?ll‘&lﬁhﬁm@fi@l exnressigon Py Hi9 proteinpRI s Fisigp protein can be

7%19&9& th ﬁf%:os%hﬁé %%m%%ﬁ With 5.(§=,5Ml N$ELQI\)[@ Ngonlﬁ)otenélﬂgscnbed above,

glycine spacer inmediately foll by
alon¢ eriin wambiekiahiwith dia érteraglly gueriessed @A%S@W’Cfﬂﬂmd?ed above. A

pal(gt 1Palm e%iSe)xpleﬁk E%glleie‘g%h?%&%ﬁ? %I&Pgﬁ%lg Qﬁﬁlaealso be prov1ded

USI on pr eln epresente erei
irby BieCink Dog@héﬂ wifbhils ﬁ“ansmgmnpemr@smg ‘él)@pMésN tdxMieafusion protein

t.vehicle uce a Tar ef,
RPN P S Bt QLR B f P EsarHa. One advantsge
oﬁ)pﬁicr\&slﬁg aepabteofusion pameihs ot dntfaecljular amd }ddA‘uscmihi:bacreempressmn is to
ressi on st e S..di, scuss in
e%sugbg% su‘rlégémg agtsl%elﬁﬁ%eav]aggtylg&%ﬁqgo%%ﬁﬁﬁ éesgagﬁ%eﬁsatnr aq{{:%k% by antigen
phdaadtingoEL s bachi dsalenafitié cdlir fob g hmed raesisinmgnel mégomeesz a

HA as an extracellular protein prinmes a hunoral inmmune
Exempleise. In this exanple, a single dose of G -8000-S,

wh HA th t | | f

o P8 gL e M B g fosion prtein
yB&HI Vilc&ihe rﬁdtHeOprsélﬂ EHkAtiIbRNeRkS| Yombihatidis o6f deflv@re proteins are
|nfected with a |l ow dose of I|ve flu virus

e?‘ﬁ‘ie?%@éﬁ&%uylaﬂbw theEwesheer!®t he i mruni zation, the HI

titers S t f

YU o fA ﬁﬂe L%%g pvl\/% 4 ceg%{latgerxgﬁegs% ngrrr{l?ﬁl?’?a){l\lﬁ%% 'ﬁYs?rﬂl élotem and a
TeHkmbgeneiias bae proﬂaeemmmexpfctwesmslbﬂ’tlls{we fukios psetably ar e

shown in Table 5. The data shows that a _single dose of
c; 800e- NPvixdEinEisian peyieiB| g copstelctes i fig jgme manner as the MI-N1-

ubﬁlsefoé LP?Qteﬁ{]HésQﬂgéfd HEEROABR. SVahd Qdfi: e&ﬁ%dﬂgﬂSEQOFD NO 16, except

Ifred protein, or wthout the addition of
ﬂ’wrﬁhq/]éfdstorb@s efithy goesitrust ismeainsieded. Tar nogens

expr ant i f est re us
or DT e hRg RSB HAEAR R NG S80S Gpqpen we
ﬂh di ey Al AR /8i33GhacaEa heaR. Ty ﬂmiodqﬁom boaths: 1sﬁ16)g iledNib@xM?2e protein
unporal imune res whi ch i ncl de an
i 4P RUY DB ST H{ Lo pUH GBS FRgR g frame from N- to C-
tethiMAScthe amiNd1b6il LHRGHIE RF tﬁ&ﬁlsﬁ'din\/pﬂotegﬂ 'b@ﬂlgaﬂpﬁbém&l herein by SEQ
rotein as an integral yeast cell nenbrane protein
IO R s bx qheé[eq%gncg MADEAP (SEQ ID NO:1) to impart resistance to proteasomal
degradation (positions 1 to 6 of SEQ ID NO:18); 2) influenza A/PR/8/34 NP protein
(positions 7 to 503 of SEQ ID NO:18; 3) a spacer to separate the NP protein from the M2e
proteins (positions 504 to 505 of SEQ ID NO:18); 4) a first M2e (extracellular) protein from
influenza A/PR/8/34 M2 protein (positions 506 to 530 of SEQ ID NO:18); 5) a spacer to
separate the first M2e protein from the second M2e protein (position 531 of SEQ ID
NO:18); 6) a second M2e (extracellular) protein from influenza A/PR/8/34 M2 protein
(positions 532 to 555 of SEQ ID NO:18); and 7) a triglycine spacer immediately followed

by a C-terminal hexahistidine tag (positions 556 to 564 of SEQ ID NO:18). A nucleic acid
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Chem 270, 3154-3159 (1995)). Western bl ot anal ysis of
serumfrommce that had been injected weeldy for
WO boog@oaieeks with 2 x 107 (2 YU) of either YVERDUS2007/061572
H VAX-1 strainsadm ni stered as |ive, intact yeast
cells or as spheroplasts was carried out agai nst whol e
| ysates of intact yeast or spheroplasts. The Western
bl ot showed that mce nade anti bodies to a variety of
yeast-derived proteins and that the pattern of
anti bodi es obt ai ned was dependent on whether the mce
were injected with intact yeast or spheroplasts. Sera
selqu@iBerneedin gk firsish piotdin HIF\WEQ TDSPOEIS0R| ragieseriet hétein by SEQ ID
N. ct HI VAX-1 yeast or YVEC yeast or spheropl asts,
Qp{)ear ed to cont ain anti bodi es specific for gpl60.
Wth d ehy . :
due 5 ASIRTERAUR SRECTL iz e, (G} " PRl € brmogen, s
exmt:@gd altranémiatran @ngcet b noslbowdhﬁ&t thetexprsa$idn ndpthigeconstructs (e.g.,
cel foe
AP R RS B B P i d R ab sk S b MERShIc B bove.
Eﬁ@-ﬁ %cgpl asts. In contrast to the results obtained with
sera fromm ce vaccinated with OJ/AX a Tar nogen
p r od Ui"he fgllawing leaampieadl duonstratbe hatsitmandzhtiont afi s Tafinogen expressing
u}%ﬂ en%aq%(A a%lte?{ éle‘lllg-gaﬁlpg?/t%nfﬁl}lﬁl SP E&r@ér%?g%@lagee regll)’loensteo
pr ed gt BEdnyplb,Na Ellﬂglep&fsb Rif @108(5005@ akRich RxbR8seNAX on the yeast cell
yeast strain and that some sol ubl e prote| nis rel eased
syrfges Lagha tihdor eroteifavith €ved (Ger B NBasYK8)rhuas admimistered to mice
SLIIEQE%E&%H QR 8 nBcd GRS QMR 1096 Hoé@' thﬁ\fé fifQirus intravenously.
reconbi nant yeast-based vacci ne appeared to determ ne
Oph everky a%@itﬂlbdaynum@tm@méﬂ titfis Weret negsurasly dndtigeat group of mice
1&0@1?1 gb3 lwyofo -/ €aShe Weekn%etlgn%xlxm%{éauon the HI titers were
anti bodi es, M ce were vacci nat once front h
nfeggur t:@voTh@rwm wﬁthis stutly e thgmnm Sédep. iThedha Shahds élat a single dose
OP %II %W\(/)\g r@;xga\?g?:lgtlg c%)f éﬁa Q %I]lol rfgﬁ}gB 1%ﬁﬁ1ngta|8§§ Sponse without the
addﬂlhbin ofitolaldd edrified proaeih) or Witlomet tlt&ﬂddvmmﬂmmn-yeast based vaccine.
vacci nated with PBS did not nount an anti-OVA anti body
response foll ow ng the si ngl e chal | enge with sol ubl e

O\LA dav. EA ] thao ad
OOVTNX UII uay U T II \JUI]L I (J.DL y III \JC C II(J.[ VVCI C V(J.\J\JI II(J.L Uu

twice with 2 x 10Fall2 SYGE-8OMAR elieds HAautibady a

high-titer_anti-OVA anti body résponse aHIdlitepopet anigaal
with sol uBPEBARYPR hout added| adj uvants adibids Béspdyding)
shawgectibatv/ a6 abid penAspats ng effect s Cg' e}ge@ \?”é}?
Tarnogens in tipgt high titers of anti-OV. bd' g
WET € ODSEer Veglghho R ce that wer € 1 mmuni zed W th

fol | owed @fdoRddse, epsting with sol ubl e ks ?a‘?ro (3/5)

exanpl € of a nonyeast- based vaccine) or

co-adnmi ni stered OVAX and OVA-Alum prior to boosting

Bakinples®| ubl e OVA, especially after a single dose of

OVAX plus OVA-Alum Figs. 14A and 14B also illustrate )

t he rlasmpgsnsfegpresiing [varoexpidense nf siterPatbiveregisedl/xprime for antibody

PR3 LA ESBTR TR I il o

humoral immune responses, which include antibody responses.

One study was performed with GI-2001 (HIVAX-1), which produces the HIV-1
gpl160 envelope protein as an integral yeast cell membrane protein (Franzusoff et al J. Biol.
Chem. 270, 3154-3159 (1995)). Western blot analysis of serum from mice that had been
injected weekly for three weeks with 2 x 107 (2 YU) of either YVEC or HIVAX-1 strains
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production (Fig. 14A) for three regi nens used are

shown. In Fig. 14A5 Reginmen A (control), in which only
wEBB7mey9ndni ni st ered, shows that no oval bum nPepeEsiT/ac1572

anti body titer was detected when PBS was used to

boost. In Reginen B5 PBS was admi ni stered on days O

and 28 for primng, and when sol ubl e oval bum n protein

(ova) was used to boost on day 56, no

oval bum n-specific antibody titer was detected by day

65. In Regi nen C5a yeast vehicle expressing oval bum n

(OVAX) was used for primng, and when sol ubl e

adRMA 8l Nis AL %tﬁctv?e%syéﬁg b0 200 roplasts 3sarried out against whole
generation of high antibody titers was observed. Fig

lyms ghisvast yypast pespflereplastis. aTie Peasterpblot ghewehthasmise made antibodies
ﬁ' %916‘(}@ T%é%statfg?%& %18{611’?30%#@ t Yl@l }Qﬁ@h{] o@r&gﬁk&eg Qbtained was

Invitro restlrrulatlon rveste rom
dme@éentmmwhqtb@i thy neige veoé injbeted Mn’réaemtaegymhgr sidcronlassl Sera from

m?%oiyrﬁ g@%{ g;gﬁ I-ﬁV\Q@% leJ filgl &) B II 510{ ﬂ]l%? i_lgglléﬁ( 1 yeast or YVEC yeast

immune r
of grblempilasts, emmapdcbtod:@ntam amtdiodsestspemﬁa fa@agp1p0 o Mithay being bound by

tlleopng@g r}"gﬁu}gh Z’FF Loy ur? gto 5% H%Plgess!}g | %? gp gGSCén k—lZYA;{E as an integral

n&bﬂ:h arteyprofeirGhuchQid, it evolllr nm Ge rxposed te BngellkloXthe Gaface of intact yeast

B P ga e ERafiefioh e ARER S B of iiRerli o0y

prodycth Qs & 9{601%519@5 éoi%lzg/vﬁtmvmli esérﬂﬁ%?ﬁ SfcM A& inated with
e| t her sali ne, YVEC or 2 YU G

QM e it éﬁ@éﬂ@ggqry pmdt@a% cbickgn mﬂsmy éq:momtlﬁteéh titesg af anti-OVA

o0, St e RRheRe B b e 10 Ind i vhid AR Qeftthin is sccreted
prqdpmpmtlwt iprbaldeyiplpamitayace inrtbe ZWAXM/@et strain reindgiat some soluble
o 33U Oy SRSl IRIICWBHP REAHERLLN ) S8 ML UBehzation of a

reco neg e| niln Sa
heiﬂ;u]ltvml’s)arm]rgeni afyxtlﬁﬂ thé\mtaomiﬁdar@a}@astlcﬁaséxb d’ycd;lndi appeanst ¢ determine

“? ﬁer m &P% ELI from nmouse serum sanpl es isol ated
RIS NG FRS REP " The results, shown in Fig. 15,

show-thakne} ’Fvets ke ‘ﬁ‘f‘er SoilifyTHe W@}(V@Jag‘t e 11‘%@1&@ afi QDVA antibodies,

not_devel op ete abl e p24 "Gagspeci fic anti unl ess
cwRice Wt vacsthatgdidnes gl mmtg f@a’rgvopngmés rqv1th,at§e antigens shown in the

teﬂ)n{ 'b@f@)@& es(y\\fi%ﬁ)%ﬂgitaﬂgf Qﬁé‘g&%&gyvﬁl:ﬁﬁh L ﬁlgl_%%g\i\%lgg vaccinated with

i ne or datalnlcatest
splubleahiakep evalbumént (\sxtlnqut vwddesi athireat)niNMize tthat lyoays mackeyaBinated with

P%? 111dr T (f‘np %.?ﬁtisane laflt‘f Cf zﬁ‘x bgg lilgtpgrllscé\’a%lﬁ(ﬁﬁ e[tllpe Wmh%o&ﬁallenge with

avan r ogens
sdnlabbe@\/’]& aelas 56 OiIn aodti ekst)dmcp ticed votre mccmmied tvabe whth 2 x 107 (2 YU)

d\?n%_%lrylfeéﬁ 1&18131}‘(%& a elhﬁpeéﬁgﬁrb anélﬁf){l}b Se&égl?sﬁ:taztf%ﬂ ?éostmg with soluble
QW Advideait afided &ﬂjﬁmﬁk e Thit mdd}eﬂidwsdﬂhﬁtamﬁaﬂt@h-speﬁﬁg effect is achieved

Welﬁﬁt%é‘?olgg E‘%ﬁ%ﬁalg H?qr% 8g Rl %)% él%ttflé cges w%eg)tbserved in mice that were
immunized with OVAX followed prior to boosting with soluble OVA (an example of a non-
yeast-based vaccine) or co-administered OVAX and OVA-Alum prior to boosting with
soluble OV A, especially after a single dose of OVAX plus OVA-Alum. Figs. 14A and 14B

also illustrate the results for similar experiments.

Table 6 OVAX primes an antibody response

Vaccinations Serum anti-OVA antibody measurements
Day 0 Day 28 Day 56 Day 0 Day 28 Day 56 | Day 65
PBS PBS Soluble OVA | <1:50 1:50 <1:50 1:50
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Schreuder et al., Vaccine, 14(5):383-8 (1996). Exanple
11 The foll ow ng exanpl e denpnstrates that a

wQ@easiotiased vacci ne of the invention has an aPfTIVS2W7/061572

ef fect when adm xed with a non-yeast-based antigen
preparation. In this experinment, G-8002, a Tarnogen
produci ng A/PR/'S/ 34 HA as a cytoplasm c protein was
used (see Exanple 2). In brief, BALB/c mce (5 per
group) were imuni zed subcut aneously on days 1 and 22
with either 5 YU (5 x 107) G -8002 yeast cells al one,
with 1 ug or 10 ug of BPL-inactivated influenza virus

( VY 87134 10\8A 0i@m OF Sﬁﬂl_ﬂh'ﬁﬁh@xi ¥1:504 + 1800804 u3be | 1:22000
I ndigat ed anmount of BPL-inactivated inf]uenza Virus. 0

VAR WAS COHNACK €0 4 @S OA ¢ér 1:5@ SECONsO(PqSa:11@800 | 1:56000

OV ARSAYSOVREE -REVALT TERAEIO C Fa1sp LNe-J30866NEE28000 | 1:27400
w};\rﬁllzmg qﬂtlbodl es. The regults of|this 0

expertment—show that—yeast—tias—anm adjuvant—effect—wen
sinply adm xed with BPL-inactivated vins for induction

of newiahi 2b MgAnkhbadi em, rEadlseof/T celeEimmg MPig. 14B) and antibody
determ ned due to technical problens with

prostuedon (Big al4/0| Eudibigs 19EMERSs 8Pk ate SRR | INpKigant4. Regimen A

(&ﬁ‘lttl%ﬂt 1PRBIdLCERH) PBS wANSHRMdrER thOWS tiedt b RS @kiA-s écﬁﬁc antibody
her eby | ncorporated by reference in their enti rety

tidgr| was dohendess whet EBenwas used tRibpestavia Resimen B, dbatas é@@ﬂlmstered on

d%i;ls 6 11?8 %)A;, 6f§17 uﬁyr% al.gd W al%fg Q%I%Bleaclvalbulﬂﬁﬂ Mrg’tél% (ova was used to boost on

: ogy 2
d@:{ééa)o maa@mnwecmc agtiberbtiter was detegded bl}’ drpéy. BgRegimen C, a yeast

v%l?g%)ﬁx%b%gg)g%}glbélﬁlﬁgpéft%zﬁgﬁg P&qun #I?ﬂﬂﬁﬂﬂ@%ﬁ%&&ﬁe ovalbumin
pfate@3yasiused +d bddst, a7rapidbgemsahionof aigh angbq@y titegs was observed. Fig. 14B
0883 A0S 06,0 LR 8a7e vebaf BB g o
ptdtin( b9 U 680 4dRimdlatiorSef ways hawé$ted leHpHnCEI nng}yluQIZed by each of
t%%@%&% 1@;%%% é"s%gbecél?c}vgt g%egl C,re was l&ﬁﬁ:g iV gt ollnglgé{ng cell-mediated
iniuieradpoddi ci ne . 142 (2005): 105-1 14. 13. Yoshida

et al ., IHIT Study Goup (Inhibition of
rci nogenesi s by Interferon Therapy) Al m

I nterp. 131 (1999): 174 oue
Vi r ol Tirep oG EHenalpy IS0y 57 olipt % CHEpRIPOYciap Termogen primes
dnlif@B3pecific helper T cells.

The purpose of the following example was to ascertain the ability of GI-2010, a
Tarmogen producing HIV-1 Gag protein as a cytoplasmic protein, to prime antigen-specific
helper T cells for antibody production. Groups of 5 BALB/c mice were injected with either
saline, 2 YU YVEC or 2 YU GI-2010 (subcutaneously on days 0, 7, and 21) or with either 1
x 107 pfu MVA-control or 1 x 10" MVA-UGD (recombinant Modified Vaccinia Ankara
virus encoding HIV-1 Gag; intraperitoneally on days 0 and 21). Mice immunized with
saline or yeast were subsequently injected with 5 pg recombinant p24 Gag protein in saline
(without adjuvant) on day 28. Anti-p24 Gag antibody titers were determined by ELISA
from mouse serum samples isolated throughout the study. The results, shown in Fig. 15,
show that mice that were immunized with GI-2010 did not develop detectable p24 Gag-
specific antibody unless they were boosted with soluble Gag protein. As antibodies were

not produced by mice injected with saline or YVEC, this data indicates that GI-2010 primes
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653-9. 15. Shoukry et al., Annual Rev. M crobiol 58
(2004):391-424. 16. Stubbs et al., Nat Med 7

WQ 2000y27625- 629. 17. Lu et al.. Cancer Resear chCB4S2007/061572
(2004) : 5084-5088. 18. Haller et al., Abstract, "A
novel yeast-based i mmunot herapeutic product for
chronic hepatitis Cvirus infection". AASLD Meeti ng
March 4-5, 2005, Chicago, IL 19. Mndelli et al.,
Journal of Hepat ologv 3 1 (1999):65-70. 20. Day et
al ., Journ al of Virology (2002): 125 84- 12595. 2 1.
Lauer and Wal ker, New Engl and Journal of Medicine 345

hé¢IPOO T) cellsdih- \Eazcmaﬂed i@kpubo®t i B, cali@pemsehaticited byssoluble Gag
7

g‘ortﬂsg%&z 23. Yewdell et al., Adv. |Imunol
fc% STo) i B & Shoukry et al., The Journal of

re o A AR 2 . e i

prgducti mand\iat the (acadigytidue -3 antEn Wil tivi yeast @ays, anl indportant role in

5 e%‘? Qf‘?ﬂtro n‘rrtkj tl@ﬁ\tggg%@x('e%lg %%)1 JéS%txo;plgi udlgg gndﬁa&%ﬁxghyeeagt expressing

Hé?zsA@ as a"Eqs’r eslisorfacéd phatiar mkiogaouﬁtlgmtﬁl\g)raﬁdbl@mss.l See, e.g., M.P.

woLeln Princi pl es and
(ﬁeflr?e acfmecﬂggghg?gr{ég%) S. Craik, -editors.™
\;Mllnﬁ}é- ss. New York (1996): 129- 162. 30. Underhil I,
Eur | mmunol . 33 (2003):1767-1775. 31. Qzinsky et

., TIHB (fcllomglexaﬁ@h:dnlielﬁdqstraﬂels Bhaha yQiZst(bZ@&D\)accihE%ﬁﬁhe invention has
13.71.3 jra et.al., Nat. |nmunol .. 2 X
10 af 3@8{3@@% c T o B R i s b paeed sl

200 - T c
g 200% ﬂﬁ@%( 7- eﬁéGI %‘;Z@t EIS%EEB%&J g Odugé%l ence. A?SIA as a cytoplasmi

p{%eﬂasswagda(w Bramgig\vdl &i hreﬁ SALIB/c miske|(Ermyy g5Rip) were immunized

sﬁﬂc% Eour)s?)bixz %éy %%d ﬂgylth%nh@l Y;]ng 210 éa%afﬂr)]{)e%yg%t cells alone, with

1a4g or @ iy OEBﬁlﬁinla@ntl]CdZmﬂ@lMA\)mﬁi&/Bﬁmﬂ439alone or with the 5 YU GI-

- g l,.
15 sfob ol VETMEEA Blodlor B S80S Nl IR0RL: B s cotete 4
wWBeksl 987) the 56ebfibdosé, dnd Bl assgnsvept paiformed to determine the presence of

ne %athrzﬁlegngn 15)85@:9 yTh]é%%SlglgS%%i.:S e%pzedﬁ%ﬁgit show that yeast has an adjuvant effect

when simply admixed with BPL-inactivated virus for induction of neutralizing antibodies.

Table 7
Treatment HI titer Geometric mean HI Mean HI titer
Adjuvant Antigen titer (reciprocal)
(reciprocal)
5 YU GI- None <4, <4, <4, <4, <4 <4
8002 <4
None 1 ug A/PR/8/34 8,16,4,<4,8 8 9
5YUGI- 1 ug A/PR/8/34 | 32, 32, 16, 32, 32 27.9 28.8
8002
None 10 ug 8, 16, 16, 16, 8 12.1 12.8
A/PR/8/34
5 YU GI- 10 ug 8,128, 8, N.D,, 20.2 48
8002 A/PR/8/34 N.D.

20 *N.D.=not determined due to technical problems with retro-orbital bleeding

The disclosure of all patents, patent applications, and publications cited herein are

hereby incorporated by reference in their entirety for all purposes.
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42. Sandborn et al., Inflammatory Bowel Pis . 7
(2001): 192-201. 43. Ponton et al., Med. Mycol ogy 38

W@ 2000%27225- 236. 44. \Wheeler et al., Proc Natlpéras28ri61572

US A 100 (2003):2766-2770. 45. Haller et al.,
Vacci ne 25 (2007): 1452-1463 U.S. Provi sional
Application Serial No. 60/765,025, filed February 2,
2006 Wil e various enbodi nents of the present

i nventi on have been described in detail, it is
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an antigen that is expressed internally by a pathogen.
6. The vaccine of any one of Clains 1 to 3, wherein

wo b@7exapacel | ul ar antigen is an antigen that PST/US2007/061572
structurally conserved anong pat hogens of the sane

t ype.

7. The vaccine of any one of Clains 1 to 3,

wherein the extracellular antigen is an antigen that
is expressed on the surface of a pathogen. 8. The
vacci ne of any one of Cains 1 to 3, wherein the
extracel lular antigen is an antigen that is
structurally variabl e anong pat hogens of the sane

type369. Hagomakaiensl. A1GBY 59pRdRh. 5668455 1 to 3,
Whef ghn the.A01 108 B, A?félgv 3 &@5\}2%‘5? &ﬁg‘éhoge”

vacg) n andb) an
i an A@hza%ﬁ e5§n$aﬁ§Wﬂfa ﬂﬁ&t 256884)3436-842.
t he y&ast Beiiidiesnandge ef 4if, |Almciqlmmmm Fh(1906):E3 17134,

5 conp#Psi n@eaticd ebalt, Ear p@plidepriold B (2992)wbhigsnsza prot ei n
sel eqt ed fm@mﬁm ag;guﬁrdeﬁfé%@w g @loo2M4g| uenza

g?g { uzn( ?/}% ;ﬂﬁaﬁﬁxa{ ] b%%%?ﬁlé 9%226‘@%?&' 201
yeast(zai vehi 1t(mt gl i %%g Qi rus fusion
prot &fn cofbrslichg!- =a3£99-é&§t_—@_p?m Ui DA 3P0 QPO3NRT 6eAZ20.

10 protépn séladler eichlf Manvinhas 2T eiSasi4sBi ng of : an
i nf | WeS.ZBroniionak Applidatiph SeAhINo.a/ 763 246 BER FePRuary 2, 2006
channel protein (M) and a nucl eocapsid (NP) protein;

and WhigdvdrRARS tem%@&n?émé &80 ﬁksgrﬁqﬁ\;en\ﬁgp Ih%lfee bée a&ESCI %ed in detail, it

expresses an i nfluenza virus
isy3rpagess they pedificatipnsfandnadapfatioen o8 ﬂmseteenbbchmbﬁiet\eﬂﬁ occur o those

15 sl&fl@c!rielf Eﬁa%gogphsgﬁpgém%#rg% go szﬁzst Ld ele%tef ,ncéartlc s& modifications and

G%g%

cl'a
e

1018 A Wpﬂllsl‘éhg scepe af yluragztesemmwélﬁionalad s8) fedth in the following
duenza virus fusion protein that is expressed by

yeast vehicle, the influenza virus fusion protein

conpr|3| ng at least a portion of at |east one first

i nfl
of :

uenza protein selected fromthe group consisting
an influenza matrix (M) protein, an influenza ion

channel protein (M2) and a nucl eocapsid (NP) protein;

and
i nfl
of :

( NA)

at |l east a portion of at |east one second
uenza protein selected fromthe group consisting
a hemagglutinin (HA) protein and a neurani ni dase
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protein. 13. A vaccine conprising: a) a yeast vehicle;
b) a first influenza virus fusion protein that is

wez@resxerl by the yeast vehicle, the first infPOERNZR07/061572

virus fusion protein conprising at |east a portion of
at | east one influenza protein selected fromthe group
consisting of: an influenza matrix (M) protein, an
i nfluenza ion channel protein (M) and a nucl eocapsid
(NP) protein; and c) a second influenza virus fusion
protein that is expressed by the yeast vehicle, the
WEANEainidd denza virus fusion protein conprising at
[east a portion of at |least one influenza protein
sel edted f4 asanecqmifn&onsi sting of : a hemaggl utinin
HA) protein a L NA) ' 4. A .
Vacti e canpr i o ot JEE 2B SR B MElec gl Sl dhetioidBous intracelutar
| eastantigppvepdion of a | east one first influenza virus
rotein sglect t I consi.st.in f, a
ipnfl uenzaedr)rat r % %kﬁ?@ p)%kg?tgiv%g{%éen ?%E?R%Sé aaqi 6??3{1 one heterologous
chanmstragelluaziantigd) and a nucl eocapsi d (NP) protein;
and ¢) at A% sctineaccportsi.on of at | east one second
i nfl Uénza "protein LHERED from the group consi sting

of : a hemagl utd fitshyédst\ychiclotcomprising a lsaetibrahdtérdBiOus intracellular

(NA) ot ei ine o one of Clajnms 11

. n 5. The, vac f an
Lo 1ARhEHEo at Wpiss onpnalRt B PurEaull Guteeroid ne
group condi)sti ng ebond yeaki2,vehitle Hbmptihind6h Ihast Hhe heterologous
HO, HI .6 *_l" | L H12, Hég, Hl%, H15 and HI16. 6. The
vacciHEASsular gitisen dat fspstigng hgteyolpgous exirgpelinlar antigen. Ha
protein i sAsatesd &nprdisag:t he group consisting of: H,
H2, and H3., 17. The vaccine of any one of Claims 11 to,
14, wherei® the plEashr tsls, cpRIPHsing 1%, lepsioong dgterelogpus intracellular

any oafeéf afd Ail6%t anelhét&o%ouy\@:ﬁfa%%ﬁulﬁpﬁlt% einis
sel ected fromthe group consisting of: N, N3, M,

N5, N6, NP) N8 ehﬁwnmasti@seq-ﬁ@nmmqne .Cglﬁl.pg'ﬁiylgo m’g legst one antigen
gkl by e B RUBAL P Q42 58 6 e paogen o
vaccidireayt whereondhofnogtysastebased tapmpositisheiseiseletthd fbm the group
Sggit ?lbgs&tﬁlé Of £ #51€A Vak&he, Y pRtdif SRGHt TRHC a¥E3KhTed or inactivated
pathogen.
4, The vaccine of Claim 3, wherein the yeast vehicle of (a) is formulated for
delivery by a different route of administration than the non-yeast-based composition of (b).
5. The vaccine of any one of Claims 1 to 3, wherein the intracellular antigen is
an antigen that is expressed internally by a pathogen.
6. The vaccine of any one of Claims 1 to 3, wherein the extracellular antigen is
an antigen that is structurally conserved among pathogens of the same type.
7. The vaccine of any one of Claims 1 to 3, wherein the extracellular antigen is
an antigen that is expressed on the surface of a pathogen.
8. The vaccine of any one of Claims 1 to 3, wherein the extracellular antigen is
an antigen that is structurally variable among pathogens of the same type.
9. The vaccine of any one of Claims 1 to 3, wherein the antigen is from an
infectious pathogen.
10. A vaccine comprising;

a) a yeast vehicle; and
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21. The vaccine of any one of Clains 10 to 14, wherein
the M2 protein is intracellular, extracellular, or

whodo/09atwz acel | ul ar and extracel l ul ar wi th resperUs1007/061572

t he yeast vehicle. 22. The vaccine of any one of
Cains 10 to 14, wherein the M2 protein is Me. 23.
The vaccine of any one of Clains 10 to 14, wherein the
NP protein is intracellular with respect to the yeast
vehi cle. 24. The vaccine of any one of Clains 11 to
14, wherein the HA protein or the NA protein are

extracell ar w C 0 ehi.cl e.
The vacci nuée) of é qnﬂ@ezlzg ‘\;/\ﬂ“ér g%sg é'laf)tlél"ﬂ‘p{)‘fss?qwé’y the yeast
NA prishils @eeinfusarai Mtruacfambmlmotem tcbmpﬁsmgCﬁt Idéstt Reportion of an

Th f 10
%/gas nﬁ\\%ﬂ{zﬁ ?oteﬁ?seel?crt]e aGe réjgr{?%% G?%/%ﬁt%ne or oqrbpﬁlucnza matrix (M1)

conprirelein aitd dnt mﬂhlartzamm nhr&ntahproam (M2pnci d sequence
represente D.NO 1 (MADEAP).27. The vaccine of
any gﬂe of‘géC‘f?é{c1 Qﬁ}plil% “§'4, wherein the influenza

virus fusian prafi wtryeaanmm@ﬂna&fexpﬁeﬁseﬁl'ﬁeﬁlﬂh&lz% Hfus fusion protein
C—term nus. at {iasé a portion of, an Aga2 protein

suf f i CrPApneg, 2 £ PREOP QY gR iplyensRnpIagein haelestad from the group

wal | (mflsmﬂit% yEaah 1ﬂﬂdi&rﬁh GnatdR - (MT)Srd &t | MeinPheDYiciMhannel protein
of erein the i'nfluenza virus fusion

pr ot éWB@B ﬂ“gl?gc%ﬂs ONPIereleppeRtis or Cterminus at

| east a papti OI’théasﬁoﬁ}l\@é’dtﬁéxﬁl %%t%ﬁfcl&ﬁ%@@}gﬂr@ss&?ﬁ@?ﬁﬂuenza virus
t he fusi ongﬁroteln to the cel

vehi ¢PHON PEICIR COREisHIg aiéff?ﬁ*r ? g«m@n oi)ananﬂme puabincielcted from the
and ol chiMidtignNgA Vi hESiaf Halif Oy 135S

s on Thare oR A heal SR BLR) SrACHORR nhftfpdhidase ova)
fu3| (Pﬁmg’r“otel n by the yeast vehicle, the fusion

prot gn COoNGh&EAd bt ID NGO 4. 30. A vaccine
conprising: a) a yeast ehicle; and b) an influenza

virus fusidn préoyassivebitprandi ng an H antigen that is
expr essed lﬁs a ﬂ‘&llﬁn&{lt\’qﬁgeﬂhgl%lnar OfteblISItﬁgii gr %%Br68$e hy the yeast

the yeast vehi c@e usi on pr ot 8
am nd'ehigled tlseequblnna sighebistn protain chmpgisiagmt dedds iaSidriién of at least

%ﬁQﬁk’Q x'x\ﬁ%egzggldotéggefgﬁea? %lerq%%oupAconsw%mg of: an influenza matrix

eas
(Ml) protem an influenza ion channel protein (M2) and a nucleocapsid (NP)

protein; and at least a portion of at least one second influenza protein selected from

the group consisting of: a hemagglutinin (HA) protein and a neuraminidase (NA)

protein.
13. A vaccine comprising:
a) a yeast vehicle;
b) a first influenza virus fusion protein that is expressed by the yeast

vehicle, the first influenza virus fusion protein comprising at least a portion of at
least one influenza protein selected from the group consisting of: an influenza
matrix (M1) protein, an influenza ion channel protein (M2) and a nucleocapsid (NP)
protein; and .

c) a second influenza virus fusion protein that is expressed by the yeast
vehicle, the second influenza virus fusion protein comprising at least a portion of at
least one influenza protein selected from the group consisting of: a hemagglutinin
(HA) protein and a neuraminidase (NA) protein.
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b) an influenza virus fusion protein conprising an H
antigen that is expressed as a single extracellular

wo pei7om7pz ot ei n by the yeast vehicle, the fusipor/Us2007/061572

protein consisting of an am no acid sequence sel ected
fromthe group consisting of: SEQID NO1 0, SEQID
NG 26, SEQ I D NO 28 and SEQ I D NG 36. 32. A vaccine
conprising: a) a yeast vehicle; and b) an influenza
virus fusion protein conprising an H5 antigen that is
expressed as a single extracellular fusion protein by

t he M@raStdA‘(@&cﬁlecoﬂﬂ}ﬁ; égLC‘JSi on protein consisting of an

am no aci d sequence 'sel étted from the group consi sting
of : SEQ | D)I\IO PAyca8EQhicly; M@ 22 and SEQ I D NO 24. 33. A

vacci ne cqgp n e e

i nfl uenza Vir usaIt # %SS}: %kog}%} gﬁs?ﬁ lec?spo Y ¢ gfsﬁ énr}g‘he)nﬁ virus protein selected
ant i dem éhm gNupamhsxgﬂng aﬂd aﬁo?llﬂum&a matixg@Ib) prosding a{)remﬂuenza ion
expressed.as. a e.intrace ion ot ei n by

tho SREEH Blnfte TS pies PERSTos Rl maeRird] T of

SEQ ID NOc)16 a34east-\avmﬁbﬂQ)fCeﬁrI'9ﬁs|t $nBGecdd mftRASd protein selected
vehlﬁ and b}{I an |anu V|ru fusi protein

conp §';‘ iRF gmeu Icoﬁﬂﬁ“@%ﬂ ’é“‘hFﬁf‘é@ﬁ%‘e’t“hﬁi‘l 3 iguraminidase
expr esidghrasingd Si ngl e int racel I uI ar fusion protei n by

t he y%ast ehl cle, the fusion gr otein COI’]SI sting

SEQ i1 hegvacgiie of gy enAPICHIATRS dilntp 14) W&e%aéhe HA protein is

sM@&b@'fﬁ)m Wg&h %Bnhﬁ‘tﬁﬂgJSPZHIVHZU%IBf ¢4, 05, RIQURY,NHS, HY, HI10, Hi1,
antigen and an N2 antigen that are

n%réésléél ai%l%a%ng@e extracel lul ar fusion protein by

the Weast MR &bre SBany e VGHCOINAs A Y40 .
Clains 1-3, 10- 14eor a%}T © wherein the eXp%lg%F%ﬁheoPA protein is

selpeed froppie gFrPipgonsising af eH 1112 anddlF-0ol of an
| ndugizbl e REGARLRE of g’tgygorykﬁ' (\Y}\lﬁﬁﬁé L 4 IRerR A Sprotem is H5.

Clains 1-3, 10-14 or reirnt pronot er
sel edBed f’lﬁmnvetchmegxoﬁ)mpy @@nsqfsﬁila:rgs dil @UFPH a/hdreﬁﬁm NA protein is

%gc_:tgg IPI%\I;\I}Y] ﬁ)tnsﬁﬁx PGNE,{ ?I@ﬁ &4 ]N§ ’N61' %’%H\Ié) c},]N9

e yea t ve iI's Selécté Font
gr oupl%ons"ﬂwt ngm@f ofaanyh one qfe@laims dlymadd, wherein the NA protein is

SSRIEA R R R AR, oot Ot @ ves
nmenbi28ne The vaccme of any one of Clalms 10 to 14, wherein the M1 protein is

intracellular with respect to the yeast vehicle. |

21.  The vaccine of any one of Claims 10 to 14, wherein the M2 protein is
intracellular, extracellular, or both intracellular and extracellular with respect to the yeast
vehicle.

22.  The vaccine of any one of Claims 10 to 14, wherein the M2 protein is M2e.

23. The vaccine of any one of Claims 10 to 14, wherein the NP protein is
intracellular with respect to the yeast vehicle.

24,  The vaccine of any one of Claims 11 to 14, wherein the HA protein or the
NA protein are extracellular with respect to the yeast vehicle.

25.  The vaccine of Claim 24, wherein the HA protein or the NA protein are also
intracellular with respect to the yeast vehicle.

26. The vaccine of any one of Claims 10 to 14, wherein the influenza virus
fusion protein comprises at its N-terminus the amino acid sequence represented by SEQ ID
NO:1 (MADEAP).
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extract or fraction thereof. 39. The vaccine of any
one of Clains 1-3, 10-14 or 29-35, wherein a yeast

wa@edo7/0em79yeast spheropl ast used to prepare t hePgEES1007/061572

vehicle was transformed with a reconbi nant nucleic

acid nol ecul e encodi ng the fusion protein such that

the fusion protein is reconbinantly expressed by the

yeast cell or yeast spheroplast. 40. The vacci ne of

any one of Clainms 1-3, 10-14 or 29-35, wherein the

yeast cell or yeast spheropl ast t hat expresses the

fusi pr r ce a ve

corrp(rzlﬁy ngﬁgil %é’s ?nc?; ﬁg‘gt& a3 é%ﬁ fo%t eJeﬂ?e%t influenza virus
fgsiont ptbin preprageatai ots thennmubmeldl-témnm;seasteaﬁEMacﬁﬁ) of an Aga2

pfSiE 3k enc'] BGG A hBhRbee i drend ) HRR SEBG: peebiee
is f28m a 'Iﬁmnvmhieog‘emyc opeastClditns Th aovm; owhge@df theYfluenza virus
085 Bros b tbarles o A eBotE it 7S S a4 portion of a Cwp2

podeisissfiicientod tarSetehd iisonEERin 10GhE Z85RER BARYEERSchicle.
Kl uvaﬁ nmyces, Hansenul a, Candi da and. Pichia. 43. The

vacciPne of* XAFISHOTISEE ns 1-3, 10-14 or 29- 35,

wher ei n Sajcharoyeie8ghicke; Sndcer evi siae. 44. The

vacci ne of_.any one _of Clains_1-3, 10-14 or 29-35,

wherein tF vad®i REUMR Bt Risionr protein gomprgingtanc M1 antigen that is

cel | exjifesdedi 4% 4 Eﬁlg@ﬁﬂfabélhﬁaxcﬁisionhﬁ%t&ﬁqgrSJch%?_ﬁeggt vehicle, the fusion

i ntracel ] ul ar| east vehicle

vacc PRECIBcogsy g%%fﬁﬁ @P @ 1-3, 10-14 or 29- 35,
further coUPsdcHid D past one bi ol ogi cal response

nodi fier. 46. Use o the vacci ne of any one of Cains
1-3, 10-1&)or 29vess vehiclaendr eparation of a
formul ati for n | i e . .. .
response. 37, (Ber ool oAnBlnaRl (phut BEE e WM antigen tat is
10- 1&7(1@“33%9 @52 isingle ingrapelldar ﬁlﬂlq‘rloprcmlmtbafcthlengzaaﬁ]vehlcle the fusion

ani [

VacophaBaCAsud ! HERER UL SiduBhie HResteEBof fop doup consisting of
pr ep§E&H1’)NQ§6 aadSEQﬁIDHGZﬂl for eliciting an

anti gen-spe , |l -medi ated i nmune response

agai %zt a%\?éﬁc }ncc B e gen. 49. Use of the vaccine

of any one) of @lyahstvehidle]l 4ndr 29 35 in the preparation

of aformtj)b)atlon f%treatin reventln a di sease

or conditi B2tV e c TREPIT COmRIisig Ay FL1 antigen that is
CI al axpr&ﬁbedéhscar siﬁg}e3émaﬁemh€r ﬁrsﬁﬂxap@tdlﬁ? rbyofhedyeast vehicle, the fusion
t.i on ni zj nga uIatl nof i ndj vi dual s
a t ; Pg cip cﬁpnﬂ% % ?rﬁpé)&c e se ected from the group consisting of:
SEQ ID NO:10, SEQ ID NO:26, SEQ ID NO:28 and SEQ ID NO:36.
32. A vaccine comprising;:
a) a yeast vehicle; and
b) an influenza virus fusion protein comprising an H5 antigen that is

expressed as a single extracellular fusion protein by the yeast vehicle, the fusion
protein consisting of an amino acid sequence selected from the group consisting of;
SEQ ID NO:14, SEQ ID NO:22 and SEQ ID NO:24.

33. A vaccine comprising:

a) a yeast vehicle; and
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i nfluenza. 51. Use of the vaccine of any one of C ains
10-14 or 29-35 in the preparation of a formulation for

w0 p@andarg2 a popul ati on of individuals that arepcnisDb®b1572

with influenza. 52. A nethod to protect an ani mal

agai nst influenza infection, conprising adm nistering

to an animal that has been infected wth influenza or

is at risk of being infected with influenza, a vaccine
according to any one of Cainms 10-14 or 29-35, wherein

adm ni stration of the vaccine to the animal reduces or
prevents iLnfluenza,i nfect.ion,or at ] east one synptom

resul ting%r omalnnlflpﬂ%rf??awf“ﬁf%ﬁlf)f’cﬁ@%eﬁl PoEPLHPERn Mdpntigen, an N1
A methitghnt ﬁx_uce:cfc:)uri M2aransiptrisghat afeetfreted m@lamﬁng%sﬁﬂ!aﬁﬁlular fusion
agai nst_.an i uenzag .ant n, conpr.ising admnisterin

Lo aRiaiFin i tBe YEASE ErHEe-BE SfieTEForRin SPRPTSIE QSPEQ P MO 16.

10- 1840r Wvakikdondprivaighod to elicit an

anti gen-specific i nmupe, response agai nst an influenza

antigen i Pa pd"d(ﬂaétt‘fegﬁleé@“ﬁindi vi dual s who have been

infected Wth iAfihAREES vikeTREibS pRSeRIBADAEAS hAN T Shtigen and two
0

sai d_popul ation of individuals a vaccine ‘according t
any Ofhe wtisenathag ancpexpuessed sma singlesmiragelidartfysion protein by the yeast

I MURLKie1AGRI fiSibn bt PERHE G i ndi vi dual s
that | s1 af risk g?{:lgelgg%ﬁ%tﬁ% nf ectggb\i!\fkt)ﬁfgi nfl uenza,
conpBPsi nd* H&RNT eomarisig: t o sai d popul ati on of

i ndi vi dual,s a vaajgéagmhg:@é:% ing to any one of C ains
10-14 or 29-35. B8, The ﬁetﬁod of d aim55, wherein

t he vacci M i s andnflwenge eiruel fusiorpprotedn térepiising ae Hdystigam and an N2
pri or, t,] ] i.ff. Nt .l .yacci.ne.

2! O OB AR o AT AL RIS by e en
i nf| welizke. vaccine is selected fromthe group

CONSt gl o X, aNENI LRI, P DRSS worin

one influenza an : erein
eppresshaedf the dusion pilotaie tpeder the coheolyefast inthedible peomeoter.

bot h,intracel | ul.ar and extr llular;.b) ayeast .

monbPdne. dPeapringaf RSy G §ACEim g1 10r 5P dhereip e promoter
id seldctrdnr@maind gpep consistigWELIP Y &hd CEE2] n admi xture

conpr'hsi ng.at | east one inf en;

I ' d)_ a_ DNA
e crUBAIHEAR: | B SoCHECIAH detve - opig af hegen the st

vaccl
vitiicleds Beltted Hom YIRCENS coIngSofMEwible RASE aGREst spheroplast, a yeast
cgftr(]){) agt? gzgeagp tglllgs(te,nfc;l yggst cell wall preparation, and a subcellular yeast membrane
extract or fraction thereof.

39, The vaccine of any one of Claims 1-3, 10-14 or 29-35, wherein a yeast cell
or yeast spheroplast used to prepare the yeast vehicle was transformed with a recombinant
nucleic acid molecule encoding the fusion protein such that the fusion protein is
recombinantly expressed by the yeast cell or yeast spheroplast.

40.  The vaccine of any one of Claims 1-3, 10-14 or 29-35, wherein the yeast cell
or yeast spheroplast that expresses the fusion protein is used to produce a yeast vehicle
comprising a yeast cytoplast, a yeast ghost, a yeast cell wall preparation or a subcellular
yeast membrane extract or fraction thereof.

41.  The vaccine of any one of 1-3, 10-14 or 29-35, wherein the yeast vehicle is

from a non-pathogenic yeast.
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f) killed or inactivated influenza virus. 58. A nethod

to elicit an antigen-specific inmune response,
wa@oeopndspng: a) administering a first vacci ne POT/ER2007/061572

i ndi vi dual, wherein the vaccine conprises a first

yeast vehicle conprising at | east one heterol ogous

intracel lular antigen, wherein the antigen is

associated with the di sease or condition; and b)

adm ni stering a second vaccine to the individual at

| east 2 weeks after the adm nistration of (a), wherein

t he second vaccine conprises a second yeast vehicle |

conpf?-si nghe macqieq ef anygpa LfdAsieA-3adlakf or 29-35, wherein the yeast

véxdibagelfdthah REQk Cidlect®d ASmPIRd Fduf mcf)ﬁ’éiﬁi(rjlgu!cﬁf 5xgcﬂ},‘élharomyces,

an extracellular protein. 59. The nethod of Caim 58,
Schtizasa¢ahar drey ek, iduveremzeesy Harsanilaa CepdidspdiRiddaat

| ashs onegx! {Aald WeabnANbADER: Qainf1el 8B 1064 Obr 29-35, wherein
C ai m 59, erein the extracellular antigen is the
Seaheramicegsrd. agrevly@ei ntracel | ul ar antigen. 61. A

met hod to. gl 'k@&&@& ag LAEBr é&%@g fiL$ J0TABE 26 8SPQRASRin the vaccine
corrpr|S|ng. a adm nl erlng a Irst” vaccine to an
furthdt vodprtes avemdseiin celhewhercini the dendnpid edkhas Yeendoaded intracellularly

"%‘E‘tﬁ%@%ﬂgp‘iﬁ‘%‘g‘ﬁethat conpri ses at |east one heterol ogous

‘antigen and at | east one heterol ogous ,
extr dasel | gharvaesihé gy oveesfeChirhd é-3a1 04 ldeors29ad % further comprising at
associated.%%; e _di.sease or condition; and b)

h th
legdt g baQlagical FesPonsE BI04 acci ne to the indi vi dual
t ogeuber Wskhokhes whsoin @it ariyo ohd eofalidimi st-Batlidetd @k 29-35 in the

a), Wherein the, second .vacci ne.conpri.ses _one or nore
R e T A R e S
het eygl ogaue offihd GRRin¢SHEhnly dns o€ IT14id)s 1W-146r 29B5dRMA formulation for

fromthe sane pat ho; %n or ,d%(s;ease, wherein the antigen
Prafeting AR ARy againgf MFVFRAAIRISCUSY t he second yeast

vehi ¢ge,  qfsebgtife {AbeiRTlahilont of Claif%t1I0aLEbd 20-85 in tHe)preparation of
a yeast nenbrane or cell wall partjcle containin

. 1€ . . . ' g at .
a fermulatio foreelisiong g0 gutigen sneeHicy sebrmadiated Jmmape Jpspogse against an

igﬁﬁgngggnt%egmthe same pathogen or disease; iii) a
yeast veficle in admixture with at |east one

het erdl ogdife ofiik¢ yeasinesedny ong o8 f1gials 10r 1apr 23BP da fhe preparation of
ERIBG TFRR DOBERe et DS Lo, o

step 0a) diseanf thevaagine dfranmn onkef $daimspd bgeA9-8p in the preparation of
adtioxsrrellfi‘ﬁﬁé)n for immunizing a population of individuals at risk for becoming infected with
influenza.

51. Use of the vaccine of any one of Claims 10-14 or 29-35 in the preparation of
a formulation for treating a population of individuals that are infected with influenza.

52, A method to protect an animal against influenza infection, comprising
administering to an animal that has been infected with influenza or is at risk of being
infected with influenza, a vaccine according to any one of Claims 10-14 or 29-35, wherein
administration of the vaccine to the animal reduces or prevents influenza infection or at
least one symptom resulting from influenza infection in the animal.

53. A method to elicit an antigen-specific immune response against an influenza

antigen, comprising administering to an animal a vaccine according to any one of Claims
10-14 or 29-35.
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v) a protein subunit vaccine conprising at |east one
het erol ogous antigen used in step (a) or an antigen

wo e@miopite2 sane pat hogen or di sease or an anti gROT/UBZINT/061572

the sane pathogen or disease; or vi) a killed or

i nacti vated pat hogen conprising at |east one

het erol ogous antigen used in step (a). 62. The nethod
of Claim®6l, wherein the intracellular antigen in step
(a) or is the sane antigen as the extracell ul ar
antigen in step (a). 63. The nmethod of C aim61,

wherei,n the intracell ul ar tigen.Ln.ste a) Is a . .

1 oot St et Ptk Hiind iFhRbe Ebgith ftginst an influenza
aftigdh (A .pﬁﬁél_atia'ﬁ‘l of imlividdalofwid Hav]tai} tefdn dhfeCledi Witk Influenza, comprising
erein the immune. respqnse. i ective to i.nmuni ze )
AT RGO g PO Iron i duidel s YEtsRe PYCQRIBE 1o FRE one of Claims

10ethecthofs.Cl aim 58 or Caim61l, wherein the
intracellular antigen in step ga) is an antigen that .
i s expr essddstirdtioampynips agrinsh ifligazs a pepulation efipfiyifuals that is at

ik §f BlcBhe@s BlfeddRAiOihilubhaY @ofptibRg! JifiAkRirng @Msaid population of
antigen in Step (a) is an antigen that is structurally
ipdinplpeadvaseion gograding de ARy ene ﬂg‘éla%ﬁéo'tlf}ﬁé 296%. The

met hogg of fHhahiied & ClaA 98 Ghereh BV dcldiCis administered to prime the
extracel lular antigen in step (a) is an antigen that
imgnuneyeisaeRiiagio bpestivgryitice different jafluepge Maceds. The

met hagly of ﬁx@fn@%h%ﬁ ot rClgn‘?'Sg] S reiﬁ"@[‘: %'iﬂcr%ﬂ@inﬂuenz vaccine is selected
extracel |l ular antigen i n step %a I'sS an antigen Phat

fram she grovpcaddisfingati abl e anong pat hogens of the sane

type. 69. JFhe . ' ' er.ei .
the anti gell i n Srent yayolShifyRadi b bl Shnethtfgh, wherein te
pat hogeigen T0eithar retriciiutap valli mispecarno drt ygpenvepelej 1 looth intracellular
i nmune re aoeﬁ’ﬁari n an individual, conprising

adm ni st eri ﬁg a Yyeast vehicle to an individual,

wherei n, pb) or &oyeast ateniirend iomecellf watinpadtisiee comgrisingeat least one
i ndi vi dual conprises one or nore antigens agai nst

whi chPZ4f A28t ¢4ti on of the yeast vehicle elicits an

i mrune resgonsea yehst Vokichetdadintiktkd adompfBingMaerieasd one influenza
the indjvidual is infected with a pathogen t hat

expr e¥¥B8M% he one or nore antigens. 72. The method of

Caim70, wher eh DNA§aédisk ¥idddtly R dasPoreARfi8énadtigen;
expresses the one or_nore antigens. 73.. The nethod of

d aim 70, @her ef @RI FHOUPYiYAGERe KGRPHSRE 34 Pash opp influenza antigen;
cel lul;@¢ protein against which admnistration of the

yeast vehicle eljcits_ an inmmune response. 74. The

net hod of 8 ai nkiflgd offractysted elugazaYirdfehi cl e does not

EXPres§g Or A method to elicit an antigen-specific immune response, comprising:

a) administering a first vaccine to an individual, wherein the vaccine
comprises a first yeast vehicle comprising at least one heterologous intracellular
antigen, wherein the antigen is associated with the disease or condition; and

b) administering a second vaccine to the individual at least 2 weeks after
the administration of (a), wherein the second vaccine comprises a second yeast
vehicle comprising the heterologous antigen as an extracellular protein, or as both an
intracellular and an extracellular protein.

59.  The method of Claim 58, wherein the first yeast vehicle also comprises at

least one extracellular antigen.

109



10

15

20

25

30

provi de a heterol ogous antigen. 75. A nethod to
produce a yeast vacci ne according to any one of

w@caeadnadi’oyg to any one of Clains 1-3, 10-14 or POFBS2007/061572

conprising culturing the yeast vehicle conprising the

antigen at a pH of greater than pH 5.5. 76. A nethod

to produce an influenza vacci ne, producing a yeast

vehi cl e conprising at |east one intracellular

i nfl uenza antigen and at | east one extracellul ar

i nfl uenza antigen, wherein the intracellular influenza

antigfn conprises at | east a portion of an influenza

vi r u®0pr otlhienmethiodcele Flgipp AP+ péverpin the csHasadllargangfeen is the same

aflgchl Vi HE ibAoRlIE Jpipbd) protein.’ an influenza fon

channel protein (MZR_,. and an influenza virus L

nucl édeapsh shethgutostisit en antigandsnapidicdmmunggesponse, comprising:
extracel| yhar | DlitiReRe A Grd YhcEAIRG! £ChARidlAAYheRtin the vaceine
portion of “an influenza protein selected romthe

gr ouponpriséssa firgyy yefist vahictenthgyytarnpnisien at leayt gnechas¢rnlageus intracellular
a ne 1N ' I . .

& o iR kP aTecoho BER b Rons'arrhdelu BBl Ahiip the antigens are
pH ofasgpeidedwith landipddss obcond@ionflapd met hod of C ai m 76,

wherein t yeast .vehicl e reconbi nant| Py, t .

i ntracel | &%‘ar i 1 1312.%?51 ga%ts%oen ﬁqb‘éarccg]r?t éiéggh)ﬁésl.n%%&&a%h@getha with or
met hedbgdiquéhtas the/dimintisantomof (ag wieasih thedfdcohd vaccine comprises one or
reconbi nantly expresses the extracellular influenza

ant i §J8H°S* antigens. 80. The nethod of C aim 76,

wherein the yeadt vehs&loadhgasthesicle campeisinigtat Iedse one heterologous
intracel lul ar antigen or the extracell.ul ar, antigen, or .

bot h ant | JENEET §8e¢ ¥ 8 R(h G B AnBES foRS the G PRpHRR or discase,
yeast vehigh&einSthea@gbn! i@ @RtrAe lubdr tWith Rpéddté atLtdebh@keast vehicle,
antigen or the ext rac‘ﬁl | ul ar antjgen, or both

anti gens. @rotrpgragegpogrexepcliars, wherein the

intracel lular agyi genyedst iignistuhd SCQll Wwhidpaditld 88iainRig at least one
both antigens are physically attached to the yeast

vehi cl e. gmterplagons pEEEFn IseEin Siop £8) onf Artigen: figm,tBg pme pathogen
vehicle isyfaidud.ated for adm nistration to an

i ndi vidual by injection. 84. The nethod of C aim 76,

wherein the yeadt vehiveps vehidle inngfepitgrer with at least one heterologous

4 51 S Pk 58 s o
cell -nmedi ated i i‘Vl)an_ea r]@lgﬁonm,ineaemgmgaat l.em heterologous antigen
EPane oty SRR AU eASH  BpOpit b
wher ei n each of vl he gpadtinsehiml escosmonipsBmngHt 1¢astene heterologous
one intr aca?rllt{g%ln rscci‘n ?r; E:f? l(a%ggru% antigen from the same pathogen or disease or
an antigen from the same pathogen or disease; or
' vi) a killed or inactivated pathogen comprising at least one
heterologous antigen used in step (a).
62. The method of Claim 61, wherein the intracellular antigen in step (a) or is the
same antigen as the extracellular antigen in step (a).
63.  The method of Claim 61, wherein the intracellular antigen in step (a) is a
different antigen than the extracellular antigen in step (a).
64.  The method of Claim 58 or Claim 61, wherein the immune response is

effective to immunize an individual against a disease or condition.
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antigen or at |east one extracellul ar heterol ogous
antigen, and instructions for use of the yeast

woelwobEs2t o prepare the fornulation. 86. The RCT/USL007/061572

Cl aim 85, wherein the yeast vehicles reconbinantly

express the antigens. 87. The kit of O aim85, further
conprising at |east one additional conposition

selected fromthe group consisting of: a) a yeast

menbrane or cell wall particle containing at |east one

of the heterol ogous antigens or an antigen fromthe

sane Qpat hogen or, dis e, a_yeast vehicle in ] )
aa fBar o W4 Foked SECETDAY of e Pt ErorBgbadnicelular antigen
sept(epiens afigaithanisipresiddametigly W EpIRdaagen or

di sease; ge a DNA vac&i ne encoding at |east one of the . .
ant i gzns he ethod; felafp ¥ ehelaiminel, puhaseigathe dntracellular antigen in

stHpERS %h%ti?eﬂ’fh@i RisfrustPify) don¥&e&d ﬂﬁoﬁé’ﬁﬁﬁ&%ntg %)g ﬁieasr?éne type.

| east_one of the antigens’or an antigen fro o
pat héden ofhegmethedeotolaim 58ner Glaimf ¢lowhenein dhenextracellular antigen in

N 1 . B . . d
SRR APEA Bligth BRARGpRALkAT dle Kl AbrarAiRach | vat o

pat hogen cofpri si ng east one o erol ogous
ant i éns. By mehwdief Clhim @BaomCBEN Gk oviereintthe extracellular antigen in

Lt [uls ' j j t i X sed
5 SPAH 80 8L OB AP P 98
wher €%t HEheanethad of IGkiay S&iot Clém 615 whareamthiegmtigei ad step (a) is from

[ - Ut conserved anong pat hogens of the sane
a?ég%?ﬁ%.ﬂﬁﬁlﬁ;geﬁ] t of Claim85, wherein the

ext r @del | LA anethod itgemicitsanaantagenispedifit Hatmire expsmssiadan individual,
) of a t.h n. 91. .Th it, of. Claim 85, .

Qe 2 WA Rl RN ARE oy v &gl P ifa or t the time of

admisistetiog,uthalihdividanl edh@risesong op aidie griigendfaghinet AR administration

e. . - .
otf¥lPe yeast vehicle elicits an immune response.

71.  The method of Claim 70, wherein the individual is infected with a pathogen
that expresses the one or more antigens.

72. The method of Claim 70, wherein the individual has a cancer that expresses
the one or more antigens.

73. The method of Claim 70, wherein the individual has a mutation in a cellular
protein against which administration of the yeast vehicle elicits an immune response.

74. The method of Claim 70, wherein the yeast vehicle does not express or
provide a heterologous antigen.

75. A method to produce a yeast vaccine according to any one of according to
any one of Claims 1-3, 10-14 or 29-35, comprising culturing the yeast vehicle comprising
the antigen at a pH of greater than pH 5.5.

76. A method to produce an influenza vaccine, producing a yeast vehicle
comprising at least one intracellular influenza antigen and at least one extracellular
influenza antigen, wherein the intracellular influenza antigen comprises at least a portion of
an influenza virus protein selected from the group consisting of: an influenza matrix (M1)
protein, an influenza ion channel protein (M2), and an influenza virus nucleocapsid (NP)
protein; and wherein the extracellular influenza antigen comprises at least a portion of an
influenza protein selected from the group consisting of: a hemagglutinin (HA) protein and a
neuraminidase (NA) protein.
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77.  The method of Claim 76, comprising culturing the yeast vehicle at a pH of
greater than pH 5.5.

78. The method of Claim 76, wherein the yeast vehicle recombinantly expresses
the intracellular influenza antigen or antigens.

79.  The method of Claim 76, wherein the yeast vehicle recombinantly expresses
the extracellular influenza antigen or antigens.

80. The method of Claim 76, wherein the yeast vehicle has been loaded with the
intracellular antigen or the extracellular antigen, or both antigens.

81. The method of Claim 76, wherein the yeast vehicle is mixed together with
the intracellular antigen or the extracellular antigen, or both antigens.

82. The method of Claim 76, wherein the intracellular antigen or the
extracellular antigen, or both antigens are physically attached to the yeast vehicle.

33. The method of Claim 76, wherein the yeast vehicle is formulated for
administration to an individual by injection.

84, The method of Claim 76, wherein the yeast vehicle is formulated for
administration to an individual by intranasal administration.

85. A kit for eliciting a cell-mediated immune response, a humoral immune
response, or a combination thereof in an individual, the kit comprising a plurality of yeast
vehicles, wherein each of the yeast vehicles comprises at least one intracellular heterologous
antigen or at least one extracellular heterologous antigen, and instructions for use of the
yeast vehicles to prepare the formulation.

86.  The kit of Claim 85, wherein the yeast vehicles recombinantly express the
antigens.

87. The kit of Claim 85, further comprising at least one additional composition
selected from the group consisting of:

a) a yeast membrane or cell wall particle containing at least one of the
heterologous antigens or an antigen from the same pathogen or disease;

b) a yeast vehicle in admixture with at least one of the heterologous
antigens or an antigen from the same pathogen or disease;

c) a DNA vaccine encoding at least one of the antigens or an antigen

from the same pathogen or disease;
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d) a protein subunit vaccine comprising at least one of the antigens or an
antigen from the same pathogen or disease or an antigen from the same pathogen or

disease; and

e) a killed or inactivated pathogen comprising at least one of the
5 heterologous antigens.
88.  The kit of Claim 85, wherein the intracellular antigen is an antigen that is

expressed internally by a pathogen.

89.  The kit of Claim 85, wherein the extracellular antigen is an antigen that is

structurally conserved among pathogens of the same type.

10 90.  The kit of Claim 85, wherein the extracellular antigen is an antigen that is
expressed on the surface of a pathogen.

91.  The kit of Claim 85, wherein the extracellular antigen is an antigen that is
structurally variable among pathogens of the same type.
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