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A NUCLECOTI DE VACCI NE All patent and non- patent
references cited in the application, or in the present

w@ppioesté on, are al so hereby incorporated by PEf/BKe6H00675

intheir entirety. Field of the invention The present
invention relates to a technol ogy and net hod whereby a

fRNUDLEDTIDEAACE@INE St ronger i nmune response i s
obt ai ned when using viral and DNA-based vacci nes.
Background of the invention Despite current know edge

i Al pteh@qtfa'nalr@anatéme@m@)/cn%ameaieaddpwawg@dirdh g present
vacr age techno i €S, no su bl e_vacci.nes .are.

APRlaln cAra FCHETO BT B SO HBREAE® SRRl ey
pandem cs of H V (Human | mmunodeficiency Virus), HILV
(Hu r} Tcel | Iyn’photropi c Virus), tuberculosis and HCV
(&&-«-ﬁﬁé’mt us) remai n out of reach of effective
\rmécph hreedrit wﬁnmm lefatdd toch tfebmdtsgsll aﬁdhﬁﬁthemhg'rebg a faster, broader
pat ens threaten to overwhe our healt r
0o AT B9pOBRe MG PRSI Ui o VAbrpety
hagsciagpanded the potential epidemcs to include exotic
and | et hal pathogens such as Ebol a, Lassa and Marburg.

Vacci nes can be prophylactic: they are given before
tBaclkrdwdd of tHediavemtiorpccurs, or therapeutic: where

plﬂ%%gg ghﬁgﬁt@g}y&%ﬁg {h\gtﬁg m@gpﬂgg‘;zgﬂge&@?lwegarg ing vaccine
}/té@mdit@jiem s@ablenactines aetabllasa agaihstoiunera pathogens.

eRerse AR ey AL AL n BEpRae A BhFEEhfien ™

Qfellf’e_@ht@haﬂro;ﬂ@ k/iruet)ymsccusjaisfanas—ldv (Hépatitinnd vinas) garain out of

easel eBbofs aetreRyt e 5B 26 il heFHiE botpooapg rreaten

Bo(wbh/ﬁ“ne!‘rﬁ ©aph@am$1car@¢ymenm swiilerly,Ahé bgehis waore wielp térdeism

fragnent ese d on, the surface of. anti

s B pREg ey @b ote 2GR0 patnggens sucn
f sy Eb@a, Lass@ ang Mafnggni c origin, or stemfromthe
organismitself, so called self or auto antigens. The
IMHC nol ecul es are representatives of a pol ynor phous
gdeaeirfea sah eanoghyedtithey spedichibeiab tienadoaidhfectegi azaurs, or

R bl e B8 o R ER e iSO el KR

(dVhdady )n the ol iBath ateshdds of MedSirdtipn Teduireiiee esteblishmeneof a solid

et S, T R ReRaRe g de e iR clon igen
w&emaﬂmm@embb ®n tﬁmmtdbﬂa&ﬂoh lof seteal wet $ypas esuehrasiie sBzag!

in.the endo tic reticulum..Durjin n '
PR e RS SR e el St e P A SR iy A,
prMECanblieages, e avtiB-tdlis medeptart @ad firabgnnoeeng | oaded with
self- or auto-antigens. The MHC- Il nolecule is by

signal sequences in the invariant chain transported to

t Astigeat brepatide drapmeatsgpesrnteccorcihiel sulface ofampigen peasenting cells
Ag’y MHC molecules. Antigens can be of foreign, i.e. pathogenic origin, or stem from

the organism itself, so called self or auto antigens. The MHC molecules are
representatives of a polymorphous gene family encoded by a specific chromosomal
region known as the “major histocompatibility complex”, hence MHC. Two classes of
MHC molecules exist, MHC class | (MHC-1) and MHC class Il (MHC-I1).
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the conpartment matures by the processing of its
contents it progresses frombeing a |lysosone, to a

wo adog/oexsdosone (after fusion with endocytoti c PEFDER@SN00675

to an MHC class Il conpartment (MI1C). The endocytotic
vesicle contains foreign antigen i.e. proteolytically

Cf. ﬁél eﬁé‘é&%tlnﬂlla@& BY laffgdrisanesited byTMelsﬁclégsagmm)
are ei r degradation prepared to be Ioaded
tm@lemlﬁ; residing @tﬁh\ﬁéurfa%oifﬂmw PiRSPBITG Gl ol ecY B begolecules

byre SDRNEAYERY ih Y esdipldinidhic RetidRinD Biring sPRAESS \"tﬁ@mcdrﬁlﬁne with

| nvapl ant chain first is degraded proteol ytical

| imeariantchsin. §1) i @%ﬂﬂﬁe"rﬁ\é@ﬂ*ﬂﬁl the MBG-th molpeulgsicron  Being loaded
b\l\/ﬁﬂéé’?@ oldﬁlé B l?ﬂ’ggé%‘:?ﬂéi MH@YI nﬁ&]@cm@me&grﬁfl sééldeﬂcéi&’lnaﬁe

nol ecul is then fre
bnyaiianhehaimiransprrianiq tﬁlérﬁ?@" awaaCﬁr'%eﬁﬁ’?le'%%'léﬂaé Fofgartent. As

Cﬂa |co§\%lftﬁ\€ﬁt lﬁét{:?e’s kfyutﬁé BrocREsihd6f itd ddntaresit Ffdgrés@eé Fem being

asma nenbrane. Thi's initiates the hunor

r@ b/g@,ﬁ‘@,‘@e e aigie ep@@s@g]ﬁ (@ge%lf,qﬁlpg é\ﬁthsqnpﬁgw%}{ce\éesm esp?o an MHC
a&éésvl%érﬁé‘ar%elﬁ (IWI@B ﬁ%ﬁa &%bbytm \Fé%lole’bdrit&lﬁs QYelgﬁib(ﬁtig@n ie.

means actl vates which ultimm

Crpieshaeally diessod Regos pgﬁv%f(s@gm%@%ﬁa%ﬁ G bawents arg by thei

C&ddradon! pFEPARS foTRABARY drfto tHY HELIEoWaR. Th@ MG Inholecule
receptor of T-cytotoxic cells recogni

1 relhasagh iy {o¢ KBTI AHRBID PAWS RAR RARTES JBR B DGR s g frs

Cl@'dggbé}%@o Fot@&*t%ll‘} I%éwﬁ %nWQi péﬁl&@@érﬁﬁeG@mPﬁmth@ MHC-II binding

uncti ona e the ari a
t fermainesasendy by tha removelef qu LiP *PM@“;S‘?L&@E’%’PH'SC‘QP fh:%{"F'C I
' ﬁ%%c@l@ iheh @R8 1 bﬁ% Qﬁ‘é fofr‘g ﬁﬁh’ﬁ%}"elhb @nti rédeat tese on the cell
differs fromthat of cuIesmtha

VPTRCe RBPLBIPG Of el A Es P laggemmemosAy y ThR Tofgtes the

eﬂﬁﬁ&‘aﬁﬁﬂﬁﬁd&e&ﬁéds@@sl{ﬁé p@%@n@ﬂ@nﬁ@éﬁs‘c@fﬁmﬂ@t@@b&@aﬂ&n theT-
MHC-1 nol ecule are typically peptide fra ? qved

el BT MPIABIS BHE DY S RTOLBP R SHAEIoR 2/ Cb Bch Uy

SYifbiReGAatEE thid¥n bRy seaeingEasenting cel | itsel f.

These proteins may be abnormal proteins encoded in the

cells own DNA or proteins derived fromviruses or

otrhe EciRfr ASBAS rééb@hsé"@\lmtlétﬁﬁ adkAthd Neelt Eédepi@l‘l df T-cytotoxic
parasitize its_protein s ner.

cp%l§§e¢czqnaea@aege;5}laﬂl)@s|t9 'ug@scﬁ%ﬁﬁ .@O'ﬁ%%%@” i2ptigen
vbregaﬁdrlgyceﬂl MHealm@ecJé@arfembsmt@d wihe nﬁM@cme/pm of

| s are f t diff t
! hBrforaifiuEe the pariser Eha 1t pescevates wit MHERD, Biefbessing of
geMHmC Pﬁfbsarﬁé}?lgEH'Ms‘énﬁry fhole’ale fh?tﬁérﬁn@fe gierbtsSrommthabyf MHC-I|
reting c OKIl nes SsucC S e
o PsiesHieR dn et e d\("a%‘m‘e%@? i padBdtr e ben HiSaqy in g o

abﬁ&bdlésn?dﬂtlraﬁmmp%Iefarmgeﬂréeéraeéntad Byc‘tHeSMHDSIOn@IacuIé wEe
ctioni1s to

cells, but their rlna q[

C skl BRI GBS YER OYAGR POYRa-BEegY PEEDY fipt have been

g ﬁgﬁh%&i’é&‘ddﬂl%ftﬁéi uﬁum p‘r@kérﬁl}mg 2B itedlinEhesk metdms raaglbé hhisormal
roa enhanc

aﬁfqt@@hénchﬁé |'fu*6|‘?r?§ ﬂ‘e"ﬂ B"&@U ohRg eé[}Snge”é{ﬁ%*rBR}k"é%?ag Qr ofher
Ebﬂho@@dd tAhiEhve AFREIBE tha et ;ﬁmmz@%mra’cemynmemsenachmery

henot ype in
r dBp B va%s irate e BT AELY Barsresh Mty B oot
organi sns, either pathogenic strains that have
The functions of the two types of T cells are significantly different, as implied by their
names. Cytotoxic T cells eradicate intracellular pathogens and tumors by direct lysis
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been killed or strains with attenuated pathogenicity.
On the one hand, these vaccines run the risk of
WO paoroekesé ng t he di sease they are designed to PCEDERG06/000675
if the attenuation is insufficgent or if enough
organi sns survive the killing step during vacci ne
F SHRRIY st hO By BKEE S (PR TR Rt cytotonio T
i eellisdhe GID8” Treedluwhich glsoris amtigee gpacitic. mﬁin&dtcedm arso@an lyse
t r&%hé’ %ﬁﬂh@ﬁ?ﬁ)‘l’l%%ﬁﬁ&%ﬁ%}' sé@étg%g{o?irne? h‘%{t g%n?oqg he ac’uvmes of
t echrii ques have ‘been Usad
v dceglindantivadegrashicing gels) cod lotraen T cgaﬁsn and mwttm)mroédly) Emhance
t c I .
e AR RSb S ORI B iR FEAR SrabFnfeteg g ovotodc
aviotell-rpediated eesponsg mekhardsips. @Dzﬂmgella amatra maior helper T cell
ogeni ¢ antigens. However, it
h%@g@étgégﬁ'th???ﬁgﬁ%{és 0 Sélect the optimal antigen of
a given protein or polypeptide and furthernore it has
b
%‘?éhnﬁ@é‘i‘ga&cﬂ%% r8yof &},%E& 6@8@ ﬁﬁ%\) &ﬁ{eP gé‘t}‘.gééﬂécfgtréur‘?%af Rave
p et illag oc stmjms:lwﬁhe sﬁémxatadwth@eeiodpr@wntheaﬁnemanu these
PRI e AOCOAMRIABRHINS 0 KBEE D arc BIRER B it the
he ensui ng 1 nrune response I's
c@#bhmaiphmneﬂfﬂclh@t cpr(n‘t@nugh orgaﬂsmwu:\tlm theikiling siakéuhng
DNAeciNe b e t
expr%"\s(és F%ﬁafgﬁ% %ﬁ' he cﬁ l‘?at'i'nh &}bﬂ \E&&K%%Hac\%sreﬁ%d)mfe%ﬁﬁw and
are gigen ihsufégemtly(lmnwnogergb, ressultlrag/vnamadelquatye predection from the
bi,nd8ksionSt ruct ural determ nants selecting for nore or
lesg limted T-or B-cell repertoire etc.). It is
generally held to be true, that efficient induction of

| RO PRt RRHNEER: By Rl o PR g ovoton
( dpworeesiney baseasien Igdlauddalarweemls prateins fremuthe pathraggnieprganisms.
t 0 i .
e g T L T
i watheegeipincwviile pravidingenaccian ontaloéigythe mastinohundgesic anfigens.
| ORQEE ﬂ'rﬁbﬁ)\f ﬁ oqﬁ]aflﬁétsﬁle%g o%ﬁl‘ﬁ%fs%nv\gten ?Pg 'gQEH?)roteln or

forne or “ant

pPQW@@@ldngar@rfdmmrmﬁ a8$ been toumd H@t pure mlﬂ@ or&ﬁmwrates
Oftericﬂ‘é%tv{/é%fk %l ?m present i nventi on has sol ved
st mul at

he problemo ing the inmune response in a
rranner that increases the kinetics of the response,

S 'chle’él@Qﬁ@maPéc%é Qrebr%vbam %ﬂﬁéﬂhé‘ Earﬁﬂ&i%éégf& thel cﬁ@/efolaﬁnent of

res avol di ng,
albe rﬁewlaqilﬁ@@d@wam&lﬁwag@@eaﬁ he strengib of thatansking immune

m?égﬂﬁq% geo%@érhm thfbu 9 r%t%ﬁ ¥ e Hidncy!dPthe \%ector (i.e.

partl cul ar, nove st em or a directe Specl
angkehBNAg VIra+1ye@t@ts@ livepattenbatedriruses efpstthenekprepgiprelsyel of the

”%ﬂfi‘géhv %ha aR f‘;écd)r[ﬂbiﬂél‘;ﬂlngn’ug1 |t SBK \éegfgﬂ%chﬁ\?Qf’fﬂ_ig{) MPI@ lﬁlflders

animals. This IS SO
oﬁtrﬂﬁér%fi@@@nmamtﬁ\sélepilrmwf% Meraet less h@@red Fror B-cell repertonre etc.).

It is generally held to be true, that efficient induction of immunological memory
requires or benefits from the interactions of CD4" (helper cell) T-cells with CD8"
(cytotoxic) T-cells and B-cells that mediate many of the effects of immune memory.
However, one potential disadvantage of conventional DNA vaccines is their low

immunogenicity in humans. One likely cause of this low immunogenicity is the
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the clains. By the present invention it was found that
fusion of an antigen to the invariant chain

waele@mmeles@l | y enhanced the ensuing antiviral OBEHDER@6/000675

CD8+ T-cell responses. Additignally, and surprisingly,
it was found that this effect is obtained through a

CA¢+. T-cel | i ndependent [ I [ :

B e SRR LT AR B tqthe MG, Bl for anigen
eploaesshth and presartation tbdcadiperedlland | et hal i nfection,

and enhanced in a high-dose systemc infection. It is
thus an object of the present invention to provide a

nSammiaryaf iivendioat r uct conpri si ng sequences encodi ng

fia'%s? OSSR F P B HESty el it

resgomst in@f mamiel thet dioeeases thepldpdticd ©f thietresonse kamubaneansly

f . i I i i de
SR Bb e iR AR Bt eihohs B a5, aang other
ethiragi thg abbvé eentiormetedisatdveniages oithea vatazion omsthqrsodesicribed in

ARG CE e i R o BY S| Br FrPEEY, HEHE LR e

t btmylatisreoftthe imweone systéro isdrerehydmade available is braen kainipigve the

an = | % t. I mmune response by an adenovi ral
v%%ﬁ%t'g%% |§?"ﬁglsa nucl eoti de construct encodi ng at
| east one antigen and at | east one protein or peptide

f f ' ' ized i
b 08 s Sy 3 el R0 e eR Shbractorzaa
attersiaiinsaBy thegiresent owpntics ingasfaund ltead fisien of@msantigen to the

' ' .at_l.e '
Py o SRRl AR AR, SRR o T Pl e e
f tasphesesaspditongily caridisprisiahys itofassbumdiihat thisgeffect is obtained
DRSSk T AT AR AR R kPR WS B PIRA v
oprdtértisr isobotaagcelentes! apid emhgnesd it lessutel locadliged and leéral

, _ . o d
Rl R s L N L L
as detailed herein, especially a delivery vehicle such
Ak i&lL§ %h'o%?etchgﬂhg gtés%bteiﬂ\tlerﬁgﬁ?géﬂo'bﬁle a‘ﬁﬁ:‘ié?% adid construct
rel'evant to'thé present 1 nvention. It 1s yet an object
anomprisiag pagencés ermadinget taast onevipwariant clhain pperativly {@nked to at
et BR300 USR] el i o
| peptgleyet an obj ect of the present invention to
provide a chineric protein as encoded by the nucleic

acid construct described herein or encoded by the
attémlilewise arvasrest ofdhs prasbeidnyantien to providesinfagenpéral ¥ector

?E&?Bﬁsir(l’%a%ﬂSIeBﬁoeeSc%ﬁ'étrL&\éﬁgg)&il‘?& at 1Bad Y g @ ad bt 1829 ¥ne
atrecogni zes

protein or peptide or fragment of a protein or peptide which stimulates an immune

response.

Thus it is an aspect of the present invention to provide means of stimulating an
MHC-I mediated immune response by an adenoviral vector comprising a nucleotide
construct encoding at least one antigen and at least one protein or peptide or

fragment of a protein or peptide.
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the chinmeric protein encoded by either the nucleic
acid construct or the adenoviral vector descri bed

whesogiose6sét is an aspect of the present inventPONDK006/000675

provi de a vacci ne conprising tée nucleic acid

construct or the adenoviral vector as detailed herein.
ESWhéFlésm&%éﬁ)b%etstihglaﬁiﬁ aR MRS Mtre rﬁb‘ﬁ@ﬁtb?%ﬂ.ddangviral vector
vacci ne, ere at least onhe invariant charnis
opeMpxrisipglanudesikide corstraict ¢nsading @h ieapt enesdntigen ape pt ledst one
Or prbfeRAPRIRbt \ ha&:qahi ch stinul ates
anprl\/HC- I rggg%%r?gﬁn%]rﬁ'gpﬁgiotﬁg%ggﬁehd\ég operatively
linking at | east one invariant chain with at |east one
atp fupRsE adiatt SBLiLeSH | iRERk! i
ant | gent aflzéyfér a%varna| nfggg#eggg?@é‘ﬁ%t@?ﬁmg%gﬂgﬁ %%%F?g ?fs:[ he nuclsic
f lRdcheanstivctalbg edeneiirat Yretqir e dneteina wanedasiwithin amyoefi thiese or

a HE®f 5APBtheédd19 the chineric protein encoded

V\Ilét{ﬁlqoﬁ t he nucltgiéécenaci d construct or the adenoviral

vector as detailed herein. It is yet an aspect of the
PIIESS @itiner BM BBICLLSY the pRE8N! ifforflolf 1d prollidB 3 defivers 3bfick! !
conprising either a vaccine conposition conprising an
adempVFing[the/ddieie agie cansitvst as detadlecthereinsesneciallne delivery
dS@Aicleftién B8 36pidaGI bORTertalibh i AR s FRRBHBRAE pGent

ot her nmeans of adm nistering said vacclne an

f UPMeREPMDre i nstructions on how to use the kit in

parts. It follows that the present invention provides
means for inducing an i nmune response in an aninal, by
adhif WPanLeRieg) ane antpspastiofillc Riesen éveatiguiemredag celheomprising
Nysd Rlideid okt BRI HFﬁwe%{deH&ﬁraﬁ%V%cE&ldin &6 iy %r.%%ent

detail ed herein below Description of Draw ngs Figure
1:nvsgH@hati ¢ drawing of inserts in the adenovirus

vector. Figure 2: CD8+ and CD4+ T-cell responses to

adenovi rus encoded epitopes. Figure 3 : CD8+ and CD4+

Tlide et anealient sbthetrsesant iyontiandto drevidtroal chipierio peaieingsencoded
hyRhdIniidi&ie acilil BHSRuE desciBad h&RieHas d@ﬁgth&éb%h i
s%b?rml_thjory?gffects thg? a(rae ir%epen%gnt of CD4+ buiral vector
T-dééq;rib@dﬂe@%'ﬂ-e 5 : Ad-1iGP confers rapid and superior
protection against |lethal LCW infection. Figure 6 :

Ad-11 G2 efficient I% protects agai nst high-dose, _

i Hki® BYEeHaR asRaglof e eEeseshinvetipnite providesn antipdy thef escegnizes
S WREERIRE® prRASE Bh&tict Byl éfthBathe WibMic\Rid HsBuMidr fhe adenoviral
mut ati ons | n i mmunodom nant epitopes. Figure 8 :

FregfoedescEBedbhereids+ or CD4+T cell's reacting to
specific LCW epitopes after Ad-1iGP vaccination and

chal l enge with LCW variants _ )
It is an aSpect of the present invention to provide a vaccine comprising the nucleic

acid construct or the adenoviral vector as detailed herein. Especially relevant to the
present invention is a vaccine, where at least one invariant chain is operatively
linked to at least one protein or peptide or fragment of a protein or peptide which
stimulates an MHC-I response. This may be done by operatively linking at least one
invariant chain with at least one at least one antigenic protein or peptide or an
antigenic fragment of said protein or peptide.
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with nutations in i munodom nant epitopes. Figure 9 :
CD8+ and CD4+ T cell responses to vaccination with

woadoaaedoA- | | GP and DNA- GP Figure 10: Prophyl ap€T/DK2006/000675

vacci nation wth Ad-1i-GP incrg@ases tunor rejection
Figure 11: Therapeutic vaccination with Ad-1i-GP
| NEkPRERS aﬁ‘é@%@(ﬂ%f {Hef&ewmvbﬁ‘n&nl{g‘b‘?oﬁc?er 5 YhQhe camprising the

m ce. Fi gure, Survival rate follow ng vacci nat

wi e eteinenaopes s tas nugleic geidePnstRioy af e BRlen@bBIvector
angd deidhisd hefedh,! responses to nore adenovirus encoded
epitopes Figure 14: Efficiency of Ad-1i-GP constructs
conpared to Ad- GP-Lanp-1 constructs neasured by CD8+
T-iciglybt dreadRRB6/Né BreRdRNAVAHBR

Fi glurye 15§ﬂi\é}gctor E’;\se on |In fmﬂg%\@%ﬁgn&%.dkn
Fipmpasing eithrc csing; QmpeRESp camprsindan ad¢rmwal vectorora -
dQﬁJ@FeioFﬁdldJébr%fru&trh% de%\é@égd r%elmcgdeﬁ‘ﬁér'v@ﬂllsa mAdRAANd FurRsnt or

doubl e- stranded DNA cont ai ni ng Vi ruses.

ou
A&g'?ﬁi\m%@é’é agmmigiringeseid vacgineyanddditieregraariryriionnemhow to

r eRkitlekit Arpaktgconpet ent or conditionally replication

i nconpetent. In this form as adenoviral constructs or
adenovectors, they can be used as gene delivery
véfrfP@?Vé% %me@a%%?nh@wrawnm\g@%n@w@rfawdum e pmune

An¥sgorBS tradlf ania0 B¢ a@ﬂfﬂléﬁéhﬁgfto%é Biffal Q@%(ﬁhé&&‘g&%mg the

i mmunogenj ¢ det er mi nant nucl el ¢ aci
¢ GHEEIREAT FIREH UG8 1o R0eOMER WP ler ﬁ%@fr?tﬁl‘%hqrﬁ'é belavune
response to said determnant. Am no acid: Any

synthetic or naturally occurring am no carboxylic
am&@&%ﬂw amino acid occurring in peptides
alﬁ’glﬂ@' Pecheatic Bt HXndrli®tHRSadRnEyiRRANERS.

t hesj zed _in vivo thus including nodifications of

t hd9WR%o &L SN FH tTerel raRpANsead adsnevines engeded epitopes.
Swmmsrmuslwmdna A T-8&IMesFHsRS tRdshov RS éhb%dea\’@hfd\}gs in F,

i s nmeant tzwenconpass am no acids as stated which
been react é¥PYF M¥Feat | east one ot her speci es, such as

2 Figure 42X amailGIB exSiebDEST BN @tlrﬁﬁlaﬁrﬁeﬁg&?ﬂhaﬁﬂ%%@e‘bendent of
The generi c tgrm am no acid conprises both natural and

non- nat ur al°BhiTnef!laci ds any of which may be in the " Df'

OFigureé 5: SOMRILIGP torfars réﬁﬁldha‘%)bpeﬂdﬂ'ﬁﬂ&@&tdh%air@t lethal LCMV
nol ecul es a d active portions of irmmunoglobulin

mol ecul es. "TA&®{%odi es are for exanple intact
| FgUre @t obWdiirGPretfierertesrofictd sEe Righ-ddie! BRbvenous LCMV

retai ni ng tnt}ectlormunol ogic activity.

Figure 7.  Ad-liGP confers superior protection to lethal LCMV variants with
mutations in immunodominant epitopes.

Figure 8:  Frequencies of CD8" or CD4" T cells reacting to specific LCMV
epitopes after Ad-liGP vaccination and challenge with LCMV variants
with mutations in immunodominant epitopes.

Figure 9:  CD8" and CD4" T cell responses to vaccination with naked DNA-iGP
and DNA-GP

Figure 10: Prophylactic vaccination with Ad-li-GP increases tumor rejection

Figure 11:  Therapeutic vaccination with Ad-li-GP increases average life span in
tumor carrying mice.
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Antigen: Any substance that can bind to a clonally
di stributed i nmune receptor (Tcell or B-cell

wo emepswsq . Usual |y a peptide, polypeptide or BCT/DK2006/000675

mul tineric pol ypeptide. Antigens are preferably
capable of eliciting an i nmune response. Boost: To
bgﬁﬁﬁreb‘h a %ﬂ&@élq’?tesﬂﬂfw vARRFBHOSwhE eﬁ%é{'%cﬁﬁ]VSVGP or Ad-
addr ti onal n|2|ng agent, suc
vaccine, gi@/GCBt a tine after the initial dose to

%ﬁ‘l‘erﬁ 3 heghgn QHaele)?'s'P ?J)ﬁs%%%&ﬁlopé’aéé}%vpusegﬁ&gég

of the sanme agent. Ity or conpoun 0

V\,hl ch anti ¢itopes e coupl ed to aid in the induction of
ATEGEENE TARAONSor ATD-BP
eng?neer ed prot el nf @?Sdog%t@%c% ggﬁrﬂglaréj%ﬁ)g e%of?%ﬁlx1
sequence nmeswtamgsmr@d Ny QDﬁgéFtckedj regffonsewtosrdempyieus encoded
conpl ete oréﬁgﬁ%oal genes or a series of (non)random
nucl ei ¢ aci | ement: A conplex series of blood

erasleren@ m&moré)@se@ﬁn refsampe eakglinkers.t he wor k of
?mqees v LWaneRESdepdd oys bacteria, produces

|nf ammat i on, and reguFat es i mmune reactions.

Cyt oki ne: Growth or differentiation nodul ator, used

n ] d should not linit the
Qjﬁt%%fﬁfér%{%@ foffof é?rh)%ntn@ﬂ invention and clains. In

adgfnitiensio t he cyt oki nes, adheS| on or accessory

Ol RSV ias: Rgr&l&yof%ﬂgb '%‘ﬂlahﬁéli [Eh?\rc%ﬂfc R rLE%TeK@nBVI%eS

alone or in nbi nation Wt e c to I nes
Opep g gepeticaly m&wwlng&hgmweglmw ipcormpetent @ conditionally
e&@ﬁl%ﬁﬁéﬁ‘iﬁcﬁ%et@hto [Hothid fBll?n td%ead-gn&ﬁllall cOiREEREYr aggrqovectors they
therefore a respond antigens presente
clcag de|usad e gane delivesy Yemlgs fpewaasinationar gefs th9raNMer eby

a AYjavaRt AGLs HREHRE %o@é 28R RE I%ﬂh% é%fmﬁ%ﬁed%?rﬁn@%gemc
transported fromat | east one nmedia to anot
Fgipi@imant | antigee d nudeic mgidaenstruct insreasgs pr pibagrise marifies the
Oflm%uﬂls'%s‘iioﬁsé‘fa hi®hecephippapt i de. Thus, a fragment is
itself also a nucleic acid or polypept|de
r é&p@@tq%wﬁy SyAtels auaaturaliy gcaing aBingcamsyliscadic énaysding
bigh anfimHEd océurﬁrhb .nadaahaég &4 pdiVp ebﬁ‘cﬂ’éé .haud.h§\6?atélﬁﬁ5nd
chain: an integral” nenb roteln coproteln t
a$88YNes @@tf\}wa@daﬂ M’Vgtt% ln¢hz@gg mq@'flpatlcmgwém aminpgcidaelhe
e REAPLAMERIcICis hekdirt US4 ByRBAy AR RIEING t5h F4rhiRb acid resi ?ue

conpartments. Here the terminvariant chain covers

n&higNdp Meagt LRNCPRpasy amine; acidsi ag) ststed whishdiave bean reacted with
| @bt SHe cﬁthé}%&ereedsd&ﬂ@lzow&aﬂs@eﬁ sBHlaPRRFEIRR 3Xther

a certain simlari ty to hurran I nvar|l ant chai n.
| #P8FicRthedearic fesminariae AcidispmeUses kath natural gpd Apedatural amino

USRRisiaRy SPHARA B behithe ¥y €l ‘Gs@hbMtSrorROl ypept i des,
and anti bodi es di'scl osed herein "I1solated refers to

t adiborty, iInpunnaiabulin Brpleaules dnd gtivapritionssef imfwngglobulin

r wy&n&d AhfitsiBies &@W&%@ﬁiplé’iﬁtdchﬁ\rﬁur\b@ﬁdﬂuﬁﬂm mdiébme%%rl y
l ul ar, environment. Nucl eic acids, pol ypeptides

aﬁ@gwt%a@"ﬁe&reamw the impmojagic agtbpr ef er abl y
| pltRfeAdANy substance that can bind to a clonally distributed immune receptor (T-

cell or B-cell receptor). Usually a peptide, polypeptide or a multimeric polypeptide.
Antigens are preferably capable of eliciting an immune response.
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and vacci nes and ot her conpositions of the invention
preferably conprise isolated nucleic acids,

w@oioypess des or i sol ated anti bodi es. VHC. Maj oPCT/DK2006/000675

hi stoconpatibility conplex, twe main subclasses of

MHC, Cass | and Class Il exist. Nucleic acid: A chain
OrBé@s‘iu?é‘ BSOS‘PBy ﬁ%b@l%F bﬁjcﬁ%r HEQ& is4Q WS%n%ﬂfﬁBh&l dose of an
information. |h regards e pre invention the

nU@ENBINEZIngcagent, Sueh a%@%?wlmﬁa gieneit 6 tla‘!ﬁ after mw)wmal\idnﬂeéo sustain
acthéi il Fdfbrse bIBRAEDY hal Gy d&@%? e %w;é é’%é?] tacid.

conpri sing sever msn S SucC enes or
&g’ﬁeht tif orsamPouRd tmwiieh §ntlmame¢tmlect toraid indhe ingluction of

pognyﬁmglﬁl.,ue rés dnsgkers, polylinkers, operative linkers,

mul tiple cl on| ng sites (MS), rrarkers STOP codons,
otGRimerie quptain A genatinalivienginestast pratein thebis snardaskhyr g nucleotide
si

o R & 2 Shleiatooch e ol B %%S&%Wﬁenes
t Ggaeh ek (npplansien BUdlic acidsicl ei ¢ aci d construct or

B0 HP8L S O BB Ml Lmomens v

pdvcgrb@b@nt@édleﬁéﬁm@@menw%eus bagierisa peedvico® infig@mation, and

d'r§§tﬁ§t%s iRR08E Flcliohs2 bi ol ogi cal agent such as a
virus, bacteria, Erlon or parasite that can cause

diGdakinet Grawtis ongiderentiation meduistels gsednensdetgrmingtive hayein, and
ag@Btid nB?I%it iR mt%lrd%ét%hbﬁ ¥ tAE R iR tin aga Eﬁ.@néﬁh régdltlon to
acid residues defining a sequence an

bdhRisytokipgs, @éh@ﬁlqwsorﬁ@asmm@@u@syorvarwombir@@g@ﬁtqr@ré may

agd Sy é&%&ﬁé’@r in ?E&%bfr‘n@ﬂéH #lin ﬁ{éddxﬁfkurfégn natural am no
acids may be_link ege ptid ds or by non-peptide

bdnlds Cyidiexig Eﬂmrﬁ@ﬁvﬁeé gH grosiptsf 3 caeds expressmg CD8 along with
pQﬁé Tidef Rsdepldr QH@khéf@‘g}ef Aatd r‘é@ﬁoﬁcf‘t%ra‘ﬁ%@%%rgé’erked by class |
chemi cal or enzynme-catal yzed reactions, as are known

i iele@les:t . The termcan refer to a variant or

f raBR) véllicie: ROENREMherDy FMRAILTREE Wb ichle %@bél&/ﬁép’ilde or both

al so terned excipients, of stabilizers are non-toxic
t &ap ke t@ppporigd ff%?ﬁ/‘?ﬁﬂ&“%‘é@%t%d thereto at the

dﬁé@ﬁénﬁ"kﬂuéé@ﬁ@ SHofidafd & ABS-ANBhEN $drt oFh BBIelchRid or polypeptlde
ol ogi cally acceptable carrier is an aqueous P
Y.

bﬁiﬂ@r%@a@ﬁw}ﬂ% el a@@a@rﬁw@c aridish pelveeriisie @8p9ctlve

aghd@nidial: %Vpébléé r susbbeles Biife Fn%n%H&lhfléhS aRipRHRAbEereptile.
citrate, and other organic acids. antioxidants

i ARyariant ghaise ap mt@gra'dn@nbwa@w%ﬁ@aﬂcapr%n it apseeiages with and

t RedbilzB® MHAA n{cﬂéduﬂ}&éthe%ﬂdéa%@maﬂ@ reti@m%ﬁér{bﬁsub%lé&lhbr@%euular
serum al bum n, gelatin, or inmunoglobulins;

hyareaRments- Heteythe farmsinvatiaat chiabn gevers Rbyatpeally @esisting or

a@rﬁmlaﬂ? ggﬁeré’t@@ Bulpiengthof 'frBSmeBﬂeH%md}?ouéﬁeﬁéé‘&#d"&otems of a
gl ni ne or_|ysine; nonosaccharides, disaccharid

ﬂ%!f‘ﬁgv"aéla/rtséwmavwanh@ﬁm.lmfgan@nw@ws heeaimakiarevigied Ii.

d%léteﬂs usé%hﬁ |c@hhé&oﬁ%ﬁh§cl§ié%lo%5 ?&We‘bﬂdéé‘%@ antibodies
al cohol s such _as mannitol or sorbi ; .salt-form ng

c SHRsospd BRSNS ipolnted refpsita thesghavine h?éhl‘cﬁ?ﬂﬁed and separated

S WhbiRE Fetdtsred ok @éoﬁﬁw{ dMheir patuyAt yicamecallide Fnvironment.
( PEG? and PLURONI CS
Nucleic acids, polypeptides, and antibodies of the invention are preferably isolated,
and vaccines and other compositions of the invention preferably comprise isolated

nucleic acids, polypeptides or isolated antibodies.
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Plurality: At |east two.Pronoter: A binding site in a
DNA chain at which RNA polynerase binds to initiate
W e@nmexsspt i on of nessenger RNA by one or nor ePCERKRY06/000675
structural genes. Signal peptgde: A short sequence of
am no aci ds that determ ne the eventual |ocation of a .

BB B 0 IR P BRSO o

ttalegetl ekish a sequence specific manner) endogenous RNAs

d h d
RGNS i of AR SFAEIRCE 05 AR bRl iFion
r Iadegardg td the psesehbioeeritienshenudéic acidiis e |ddoxymbmhm<1t¢10 acid (DNA).

f i.ni -
Brdleteciiad BSnnruat A SREARY pioReS STRAYEE R0 TR A Bothorising
wevelal eentants syhasigenas dr idgreents ofiparse prahoterd, @nhgncers,

RS KR ST, PR 490 oy e

r ¢MEsY, eu'arltans e&TCa?l codomsnatheniegulatory ekeittantsn internalréosomal entry
pr.es i mune response being an i nmune
r%%ﬁgﬁi‘;eé ﬂ‘iﬁ’l’ﬂﬂm /anti body and/or cellular) inducing
nOperative tinker: @rmmema ofmesiebtidesgori amind acid mésidudsdhat bind

@5%%'}?5&‘% F? @3% éaf nebc?cf ?@%ﬂﬁn%ta%rf&m%e{@g?oﬁ/ggp%e i Manner

osgaring the mlugucailprmesémg loétherreskeit adichoepalymaptiday be

%ﬁﬁg’g%ﬁ ?Q Ep%%pgégn%‘é/é a@e (9/ a%eagg eés?BSHw &biololgical ageent such
oés ) I\mué blttevia,mgionan pagsiié ﬁ")a,t camu cauaeosllmsa e tthbost RS

n anti gens oper at ly linked t
I Te e CftP agragﬂﬁfgg{ r& Ec, andgphar ngceﬁt : \é:l ycalr PI :r S. )
VReptig: :Plarality af cwalently)imleedgﬂmlen acidfresiduesedaiiniios @eow@n@e and
YRS BEngeC T Bt BNl yplicspbitRERh i
hpeqiidegTité okatntail tyd/donaranaturaéémineranidsnmay bé nkedliy peptide bonds

gﬁr'c l%/)gﬁcgnt%%)?lgg Whns Tﬂ89e¢9§§§tfd%aélsot é?nt?:%b?s L&h SLR856onal

or pol ypep resent 1 nvention
r eiodiflea;tldne irdrodaced h;echmmpahcmengyrae-na‘talyeﬁ@ regetiens, as are known

OGS BHCTeHE 5 rdeRh GARSE Bl ASREEL BbiNofidBuC o1 C

ri Sing sequences enco I nvari ant
c Rharmageartigal wrlyrsl |aisloeelrnn€€d emplgémf stabdizeisrare non-toxic to the

§Tm6rqr§d|\‘?83£ d1g &ggye%nﬂgfeto znﬁe\aeg%e&earetaoﬂyérﬂfa%nen

ne response, response 1 n an
Nbl@ployeler@ftﬁtéhe phmlo@muy abceeﬂableu mdm@mmumﬁ pEybuffered

NQ&L{? Eﬁgﬂng\ ?)rf]éﬁ){s%qéﬁjépl\é%%gﬁﬁéggfcaﬁ%?s |HEI9§§ Bliffers such as

i RVEnt T on-r constru
c phgaphsaien gitrateg aecth otber ergaoidi ao;gisaantioe(w@ntSdn@!wﬂln@ aggaapie acid; low

Cﬁa% &U%PWeﬁfS't ﬁ%ésgtheﬁ oG 1‘09?3&&3‘3 ?égypgﬁﬁn%n?ﬂog%ﬁ’é Such as serum

an ant i geni agmen
palbtJmlm gelatipegtiincheinoglnbulinsr lnycbiwmlm p@gmers Bycheel ei c

aébl?wﬁ@ﬁifwlg&ger i1 986S 50 LY IPERE LYiianing, SSH-AGRE, Bginine
or lysine; monosacchandes, disaccharides, and other carbohydrates including
glucose, mannose, or dextrins; chelating agents such as EDTA, sugar-alcohols such
as mannitol or sorbitol; salt-forming counterions such as sodium; and/or nonionic
surfactants such as TWEEN.TM., polyethylene glycol (PEG), and PLURONICS.TM.
Plurality: At least two.
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nucl ei c acid construct may be a non-replicating and

linear nucleic acid, a circular expression vector, an
wa@uodosnasdas! y replicating plasmd or viral expPEEPKOW6/000675

vector. A nucleic acid constriict may conpri se severa

el ements such as, but not limted to genes or

fPragneLeE: 3\ Sihdifg Bits ind DNAtdhéﬁn atQﬂfWRNA%olyh@faﬁe’tﬁmw 8, initiate

pm%prﬁ?‘t{g%lgl %}ﬁslﬁéﬂngfﬁ?@g\ﬁ él [ nkers r at l v% l i nkers
lSibﬁlérﬁ\iptfdebASsﬁﬁﬁbe@mifrch OB biner e(dtldgﬁﬁét wn@lrtnh@h tthg efventugl
onol ogous se es ation or other define
Jeten el e reR B el herReE R e Pl
E/QBFNW lBﬁ{a‘ﬂ (ljrﬁéﬂer‘md R'XKQL (étl)mNAfI) Whﬁ:llc/gér’ge( @ee se@e@ce specific
ecul ar, O oni ng. or r nua
N Peagadoceaps AL fos SRTaRBTo. ALt TRy G i 4o gfa gene
Gabgudepri ng Harbor, N'Y., 1989). Exanples of parts of
e e TN T
NiQuidBin \AﬁHChT’% lsgdlzssaliv%@.%s&?ctégdﬂ 687@adémp<gjnd\/@gﬁai}’gng a polar group
sequences of .. 5, . and, . aye
A GIRBRRHU 20 B R e (e gk ang SHen
d@ﬁmdsbcafamttyhmambove and as i I I ustrated | n figures
15 and These part, al C i nserted
Vacs Tl syietanta o SoRreIion b Bl & Bt B Bofntnund FEGkESe in
Mﬂ aasal. Badd refdineld.to 48 aHﬁmﬁ\uﬂlﬁgerﬂrB&ﬁmp@bn(BeﬂBaﬂksent text. An
accessi on nunber AY590429. 1. Inv i ant % ﬁ% cﬁr ellular)

i AL REPURS ﬁ'“@lﬁ”)'"l'.??“”é[‘i‘?ﬂooﬁsg ”’P]‘Zfﬁ"?fg POROFBRPC
tlucﬁlﬁzldd memoqglh&ln df@ﬁfbﬁrﬁ{jl@s@ﬁﬁg @ithe 1rﬁ}aﬁ|ﬁﬁE®érﬁ) lﬁdﬁhgd matbya .
he, am ng aci d. se upan _an

econdarBiathrcindl = Piny Bt g e R o8GR G
tdrgarisial Alvleccﬁ@e:a of the Qt@tﬁﬂaﬁv@ﬂ:loﬂ Wbea@dem?reprb?hylachc and/or
resp ect ve nvarj ant ¢ n has e functiops
SRR Ro e s FOnSaion M alibrastorR drigs oP i
rfesqnmng emtlgerli(sp auut:leﬁldciai cd‘gﬁfrg@ﬁ cogptisind gnse:)eron'elle antlmns
conpartpents e the S ence can occu
YR B R M R
Wn@lvad@rﬂpﬁrd giesrt efdrehet mucteid acid 89 5oly®pt|de répisrto a
t t

e a1 aEalpyie et ok oI ppur s alatey | ©
2itolodyidenidty to $6s ref@@nde’ Audsi® pidrunl pblypeiiednd sswtidentical to

egirggi%e&ufgn | to IfaC| litate stinulati on of CD4+,

FRierepessIUceit 8P O PPYRERIGeagai nst coval ently | i nked
antigen (D ebold et al., 2001, Gene Ther. 8:487- 493).
TP R RS R R e o T i R g, i S poid 8RRt sucn
papd DU damisBoctiaspedialysa hldeit wsid constituct esrgedisinggsequences
ARG el AR 2 R BB o b
r sgiuencesc The vaaive stiraulates an m‘mmuzatesponsh) rapecialBanimafune

Er%?ﬁ%ﬁ%ﬁﬂgb ARl BelerBEE BuP¥D PR i &l d2nP mbRfkO"S

Nucleic acid construct

An aspect of the present invention relates to nucleic acid constructs comprising

sequences encoding at least one invariant chain operatively linked to at least one
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Benaroch, 2002, Bi ochem Biophys. Acta., 1542:1-13).
I nvari ant chain has been characterized i n several

wWoe@ane®ss, i ncluding vertebrates (e.g. chickePQT/DK2006/000675

manmal s (e.g. cow, dog, nousdland rat) and human. The
present invention relates to nucleic acid constructs

caiipEhis bRein ©F peptieor whentgénieiragrmestof eaid préteiardr paptide, in
chai,n is,organismspecific or can be related to a
Shedian antigeani sm Preferably, at |east one invariant
chain is of vertebrate origin, rmre preferably of

mmal i.an i.n refer of . hu
B ayeis Pe] el R hnde Sl etlon Y Db e et ag. The
]gnumdh asd Bmd}rebmayc be asequeplmatnﬁg artdwmqeannwelarabldpa aircular
rom hunman e e i nvariant, chajn i.s prefera
REFSA PR BRI, SYAPBAo e CgU PR e Pesglegebtor A
treleagdd a@ismbt mby corBprise sevpest tlepfentd®ichraesitutinot limited to
|nvent| n t the invari nt cFal n and t

th rgq? hostI i
HYERCEHRIBFNP & %?f{)%r@o'BP e ENPAREE Sl MINGIY S pOly-Adails,
smlerssp@lwlrmers dperatvediRatls, mmt@mtd:l@ﬂn@lsmag (MSSHE erkTefs STOP

ucl ei ¢ .aci @d.con uct engc.o at
of Bl iR ity SRE B (S po e dadhis g tences for
[ |dl§gtaftlfm eflother &&f@et @ld&@ntﬁ \dtheds foEéﬁglné&mgmubblcaadlcdS
and of  at t 859% i,den fra nt of
St FestRere S nginh et seb o - M BT R T ingiitory
%amml reandtsrooiseff ai Qﬁuangolﬂ&rﬂrmgﬂ-ldrﬂit& LiabwtaoraBnddfdifion, &sld
g_rltg &?E&ésg? NO 2. This includes a fragnment
I”Q Ofy 85 -d 1 to 40, 10 to 50, 20 to 60, 25 to
65 30 to 70, 35 to 75, 40 to 80, 45 to 85, 50 to 90,
to,95,. 60 to 100, 6! 70.to0
TS polls of g a8l sopariERartgied gt 1dues JonS gt 6. as
i, aslinFhd sedldhceslitibntified BSGEQ I N0 516,57, 81 80aridd10L GBe partial
125.to0 165, 13 70, 5.tp0 175 40 tp 180, 145 to
TiBior Sagiped oSt Q40 Ny 51807, €60 40 1954 Bed gensiada bf
Jslibclbnmawrlmweléménﬁsmsﬁbécnldeﬁ iakreoabave land es ilfustgted it Bgures
n e above listed ex di n u
5, BHe. Thees WrRE spodaries BT AL e igibe BAGTRMIPESARS ()
ofeator (Becker &i0alr, 994 udsthods Celt Biok aSIPt@MMGﬁQjm GariBamk
east .70 resid at | east 80 residues, of at
|aecg§§S|%n¥rE§erdﬁkﬁ5§04g$.1at | east 100 residues, of at
| east 110 residues, of at |east 120 residues, of at
| ,east O.residues, of at |east 140 residues, of at
|'%%%i@“—i§@i‘? esi dues, of at |east 160 residues, of at
| Ereesihvariant chesm dl)esCDGﬂ iata nopgstlyn@phicdwgiediliedegrél ra¢mbrane
I ea t 190 I east 200.res of at
580N, 388 SERRNGR 2 Sl 8 For PR L SLEHFR, mzh o
fmauggedirespettiady, Iaaashke\ﬁ§e &Eﬁelqmé@sm ambed farttliye nfickeic acid
|l e at.,| east % s uenc i
ARG nhPaR g molfsR FatEPEGelrC raha chah L BE ARYSe
sfenetions & lymphbmytqmatwatlcwmmhedaptMeemstun@%%omeqwémperticular
e C it
ST oy Sgspthef Eesbadr RS witte, Pl S PT Bug i el oyl P
| daest] 96letbilss guoiinicesel ate Misetywithf endosaraaipiompertmenésPieters J.
1997, Curr. Opin. Immunol., 9:8996). Additionally li has been shown to function as
an MHC class | chaperone (Morris et al, 2004, Immunol. Res. 30:171-179) and by its
endosomal targeting sequence, to facilitate stimulation of CD4", but not CD8" T-cells
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97% sequence identity, such as at |east 98 % sequence
identity, for exanple 99% sequence identity with SEQ

WO Dhoi@s2626 are i ncl uded within the scope of theP@I/BEIVH/000675

i nvention. The identity/honoll@gy between am no acid
sequences may be cal cul ated using well known scoring

nditectcRiefy afiis€ Bovafendn Yinkdieanti e B e M 30al., BoOBUBLADTher. 8:487-

BLQSUM 45, BLOSUM 50, BLOSUM 55, BLOSUM 60, BLOSUM 62,
BUM 65, BLOSUM 70, BLOSUM 75, BLOSUM 80, BLOSUM 85,

and BLOSUM 90. Preferably, the present invention is a

cleic.acid.construct wherein e encoded at, | east .

O R ishf G Brotsin Coptets ey ek Sorping 1 Stesylip GORAI which
?f\da@ed @@ighalbgﬁ?@iﬁb gépﬁgﬁi @Bo kﬁgwmbmlﬁé iyﬁ@@nmh}?argétirbhe

ragnents S erl ne ove, an |1 C us I.e.
| SRENGS). AT ePeTSEDIERS AGREE: 39 £ MmNk AAm R RER A feal
Sigrised@ CLIP rddien, (MESRGion| Earembhin dnd frifreria@tion domain. Both
r(ﬁl ates to.a nu%I j aci.d .c
e

ej c , nstruct. wherein. the

Srreroeinsaeiianies PVARY SREDERETANT Caimhtad Sruvglstte &
i MHrd')deO(DZ}BRWd e%rDBV@hKQ Act] ﬁ@ﬁ@ﬁﬁ&ﬁ/&ﬂénﬂdﬁéh eB\been
sequence derive romthe._invariant, chaip as t
O e TR yera R e e S o B K. mammas
| @& tbivydod, afoues anpkat) and hwaat. 90 % sequence identity,
for exanple at |east 91% sequence identity, such as at
| east 92 % sequence identity, for exanple at |east 93
OFtsesressrt anvedtian idates Butitleisadd coesasicisBbnirising sequances
identjt for exanpl t. least .95 % sequence identi
stfastelnt el enk Platers Bl SeTaan IR SHER G OF (01 PG 92
adpelcifia dtgshicha. Feafeehde at Rastdrisinvariadhesials df eadébraid drigin,
sequence identity, for exanple 99% sequen honol. ogy,
o Ot gty Rhirmalih pidlF Bl ol BTt ot bRt Bed i
memienheid&ymtéeqnencﬁfﬂéiném by BEEsICsNQu e iEctas nublale aidsequence
?clp{ttgé{sv%\%an e. aigg‘roﬁpg@gr%%{. gﬁmg?egﬁ@y%dﬁe l#i%ﬁé%@?nelsscprréfg%%ly the
| invaizint omaim of tak @sgdnisnathat sl teireceh@ tile vacdhatioat It isher @hject of the
t he encoded a ast ane invariant chain i.s identical
BeegbinGies tnat FRTyeAT RS 4880 Patiims BF feridl of tre
r tegpamehiesrs obfheaing specieeguence identity or length are
fromhereon terned variants of invariant chain. It

follows, that it is within the scope of the present
| Theepreseant inveatioraalearélates toa nucleieracaindonstadt whiereimttergncoded

or,gani,sm may .b variant accardi ng t h ov.e, .
CHARES: R DRt R % BEG i PtulePen BERORY 50 o vo: 2
cdfadt freast 4@ amitogaidssamdani it leastRS% identigdo tieb8émalagmerd|of SEQ
tl?) @ﬁlg i nvariant chain either over all the sequence

0 7

i nvariant chain or within the fragnment of sane.
The invariant chain may also be froma rel ated species

S AL Rlrlfelr 8 ol AN Art BT S BEEbe e
achdhirt aoset fordmVGEQ D N I2sThib indiwtes e fragagerd irecjudigpiesidass 1 to
O%o, FORBS 209 6bM%5 Bles, 8838 76 tb %20 B'80, 433b 85280 to 90, 55 to
95, 60 to 100, 65 to 105, 70 to 110, 75 to 115, 80 to 120, 85 to 125, 90 to 130, 95 to
135, 100 to 140, 105 to 145, 110 to 150, 115 to 155, 120 to 160, 125 to 165, 130 to
170, 135 to 175, 140 to 180, 145 to 185, 150 to 190, 155 to 195, 160 to 200,165 to
205, 170 to 210 and 175 to 216. It also includes fragments as any of the above
listed expanding up to 5 residues to either side hereof. It further includes fragment of
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encoded by the nucleic acid construct. The renoval of
one or nore of these regions, peptides or domains wll

WO caio6xess t he resulting invariant chain. The apdi/DKe#06/000675

or replacenent of a region, @8ptide or domain includes
the options of choosing these sequences from known
sqtlease 50 sesiduessofrmtassabl yesauesyofiah apt 70 @iskisiesrof at least 80

aryenr Hoked ool oM. okt et R e it Bt 1ot pgives,of

agtdedst 0RO Afsidues| afias leagDTB0 residoes, o€ pt ledsts! 40mesicubss of dtdeast

opti on .of adding.qne, t or re each type. or

o Scr8Rife. £ B8k 8P serde. St e 3o files 2 Rasblro
trasiduédoies larst 190 esifuet, hof ableabie200 rasiddss amdt ofthit hepst PEB e
reg.i ons, domai ns and peptides. These may be identi cal

df5dV¥¥er from one another based on the sequence. The

regi ons, peptides and donmai ns need not arise fromthe

' 1h ffold,i j hain,, |t i
Bt AR AR e p LR Y FefiBRodioebltvfe
asanpleostt le&s119006 Seqlienica ddentityufar easmpleldt least 31% sbglse

RTINS N N TR
peeguende idedtitg rsuel as bt lkastd4oycegugerdderdity, forcxampse dtrieast 95

i, fferent .organi s can be of, great assistanc
e e R SHOL B 8L PP oh SoTHIE IR P BB at st
r @786 saqenee idehtity; sudnhaer atdddst D& LA serpiente ieotity, foe example 99%

oaph G Bond iR SR 0. 2o el ed MR 4P s r R prgsen

ainventidhcat i on of which am no acid residues may be of

i mportance for the structure and function of the

invariant chain in these organisns - these are the

r B ideetity/hbmologp between sarive deit sequerices hmytbeacalculated using well

. Li ' i ' t
"GV 1EE g RS S ST A AR TR GRE RL OS] A pLosum
| 45, iB QSUN 50 eBIE@SUMTES, @ OUN 601 BIEOBUkKiH BLOSLA 55,05 OSUM

Ay BESUT 2B R SoM A R B U5 A1 SRRSO ot o

or delete or otherwi se alter the sequence of e.g. the

h L hvar i .t Q. ' Ny

PR L 136 pRbaf e oh 3.8 hiigbiciapie RSN o HE ) Eoged o
t leaghomeiimerinhtschaomis erflegthené of the SN R of af lgast 186 amino

h I stitutio ' [ LO

aér)ﬁ' o q’g%ﬁﬁ%&é;e%e ¥ o‘% yfed@a?%r&dé 'F% a%ég@%tde%bg %’s"%':lrir%r’e‘)m8H frul Bfiare
sitlentity with thegzemjuetgg ofibé imvatignt chgidrad SEEHIDCNOY 20r

other). human 1

VDDQRDL I SNNEQL PMLGRRPGAPESKCSRGALYTGFSI LVTLLLAGQATTAYF

L @gQaesentrinveatidn furthermore relates to a nucleic acid construct wherein the

NERCHD! LML QB GNERRER SSPaat S URM A bebGBAIGAY

RLDKLTVTSQNL QL ENL RVKL PKPPKPVSKMRVAT PL L MQAL PMGAL PQGPMON

- DR AR Rt Ay osvenr SRR R SBRER I 2R

\FORMAEN il 8 BRI DINQ: 2 of at least 85 % sequence identity, for example at least 90

M AL DI o X B TTEE RS e et et

MIZIAHEOHE L RRE G- YR GTE BEIRR S IBNSRIGANK| IS/ KON a5t
ENREN AR, it ity Stor ekl e Rkt ERES S KK RN VEMh as

at least 96 % sequence identity, for example at least 97% sequence identity, such
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murine 179 SLEEKKPTEAPPKEPLDMEDLSSGLGVTRQELGQVTL A
preferred enbodi nent of the present invention relates

W 0007/062686 | east one invariant chai n wherein tPEeT/PK&lo0067s

peptide is renoved, replaceddr added onto the
sequence encodi ng the invariant chain. A signal

RRPAtiskRt DS YRssdiehte ﬁi@ﬁht?!f@ﬁexﬁm;ﬂﬂ'gg% squdisce Hmology with SEQ
det rm ne the eve '

ocatjion of a roteln n.the
O: ZpEgneluded v 36858 oL B A e5 B e P @FJ}P des
%@beﬁi@% thétadre i NoAgee of Stvriepthahitensafucpcotiesanbed in SEQ ID
subcel I ul ar conpartnents such as the endopl asmatic
i %ul um gol gi apparatus and the various
conpartnents conprising the gol gi apparat us, the

nucl eus, | asma  enbr ane, mtochondria an .
Mo Hobitc b SREpTVBRIATe At B uces B3 Siptbwnerein the

| st086dBIS east A SRUAESN NGNS S (Wedticsl Yo SEQIIDING: 2nmong

others are all included within the scope of the

present invention. A preferred enbodi nent conprises

aApner th@abd)\bésdifs@ﬂ@éd semmﬁéesrrgg@ﬁ@se bEerighf, sequatrdeddéntity or
chai E A‘q; Q%F]e referred. e{n’ocg I ment g]?rrprl ses al one

t RRgtRete teMRAYarzAts A iNERaR A er preferred

enbodi rrent of the present invention relates to the

O Pl 4o T 4t B 108 Srpror g Premep i vedon Bt pvg invariant

adrireirorh ey @ftﬂelnisln@mag Iberaﬁ\ﬂinanmbtdnfg‘ totthe akihvei.e dhaiche

oSt gy be P HRBSTb 1R ORGS04 S ST AOGPT bt oo

csks% ePtical h@szﬁid irs/agiastrehalni ditheGhveP all g sEusiehceoof the invariant

ari an ns of the sa or ot her or |
Ayt B iRy b s dris oyl M REppRpe Horf & refated
%;@%@s?dﬁﬁrgaﬁlm vrese fadrh aC@idtBhityagiatetsspegies. as f ol | ows
fromthe above, be specifically generated nutant
versions of the CLIP region, generated by single or
MAthéthed a&pedcﬂf mecpraeerd iswntion teldteotesthe dddition,camowal or

ddi t.
St BT o /oRES. TSR SRS oS SRR R R it ain as
Nar_tceﬂmi ?9kﬂa/nwhnnaaep¥:ﬁsﬁqme The r?rggtrreh ?f Ghd e:; mibreadfltiyese regions,
cen uenc any .o
pUERPr ARTARRS irtspRithe R I ferafiraM, TRE SHARB! B°
cepRicemeniadiaeglohepdptide ondombinyindudest tee wptials| of choosmg these
g%%%ﬁg%q fS q{ﬁ %ﬁg\&ﬁ %o&r(é?,st, ng%hg%sL 5 &rg@/ %:gﬁ'tﬁtg %ttenl%%tr 85'?/ﬁeptldes
aei fetsm artifibially éﬁltmmedlmpebtlddsenr ﬁUbI@icrexegiscamcodmg tensadae. The
' 30 b VM i
AR G sedtale memelaF R iifeaundHidqhfe 8Bl R Uy ops o or
r ewralofeschtypgeher ofdifierent gipes of #éarglmsbdnmamsltpeofldes_md one, two,
P Lot A RS Rt SnRirs RO FofarBrad RS pbeptices
Thm rf\ayager‘eiehﬂcamydlﬁ_erd fadm Ioea?hlc)meahasw acthe seqedndaethe
t S
| Bt oot 885 nd dom g PEEE pobirisp FE, s Rah s B dgne
r mﬁdldeavarianachdlmasls well knewn duths airtrio Iperfgitin adoutmsh deletions and
aﬁn@} g LWOIEI%% Iﬁﬁ!ilglhg a%g%%llr%gsql%géhﬁég?r)%\r}u%é(cﬁfdggpﬁlc%hﬁih Bncode the

I resaltingpblypdstide. f ragnent is at | east 10 am no acid
resi dues | ong, at
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Iea_st 15 residues, at |east 20 residues, at |east 25
resi dues, at |east 30 residues, at |east 35 residues,

wa@oozeesss 50 resi dues at | east 60 resi dues, atPCBRER006000675

resi dues at | east 80 resi duej at | east 90 residues,
at | east 100 residues, §t 110 resi dues at Ieast
120 resi dues at | east 130 resi dues, at #east 14

rAdignigg dwicleigradicdhand es:pgglapbgromgeqL@pcg%gsqonl%qgous genes or

nRstefdgom &ﬁeﬂeﬁ@&?aﬂ@rﬂs 8 be We §reaPbssitahAslienld@lermining
residues in | Anti gen Any of the ﬁbove VEWPS‘ths

Srhissthetifens Releonsh éeaé'f?@swﬁsg@éa ofher afigrapionsd

| HRYeMdiAI98 chistiule Ai@*iu"%) WhREE bAd Aluring asdarigmechain ssguences as
variants is operatively |linked to atleasF gne ant| en

dinstratest balpva giveg éniindicition & Whish 35aipe peE refidugs may b

afbbASHHeGof tha $ffaettirecdndSahstiord? e iRvatanp Efdin ﬁﬁheéé origanisms —
an object of the present i nventl on to |30I ude Hflgewuse

Ithese areflee mo\usé Mh@hpﬂr%P%nqﬁv%jf Pupen thedwg rseweé@ﬁ%
Ghe %ﬁﬁs@n@b@tl@éﬁﬁp@ﬂarﬂeﬁldm@ BheS &I ih PiBhaBé bé@,&mcés differ.

organi sns, cancer ecific pol ypep t|d s a ens,

T8 ChirtaetiS repero i ne ERSRL BYRT R0 ParoT SPSHBID

Rfé(@clo% %gih%aﬂarlérﬂsréﬁd@e% / r&§ibRs. W RreatePhptingtio nfut#te or delete or
ect of present invention to inclu

HhesaL e Mer R <5 8 HEP T VAT fiae Topider (oA fbrove

P! iRPERRSespOnst %tlmmbﬁﬁgncaﬁe@aynnsrﬁay ard bpaélaeaﬁt @S exahhing the
i ncl udes pat hogenzna.(ﬁ)\(ﬁ any ani nal

prapseved resiquesiaag SINFAIPIIYs ﬁpgg{nﬁtgm' reaﬁubs’utu’uons

PRkdIe #8Narhin®. acwsréaé B@(ﬂﬁﬂéré&ﬁi bespfesd fdanad dthucturalgpiality, polarity,
mammal i an_ani nal s. is nore preferred to have an

a'PMdir%ﬁ)bFFbﬁﬁ%t ﬁrl)man pathogen. In general, any antigen
that is found to be associated with a human pat hogen

Ei&: n YS% gQRDILQ itz n?LTGe [ rG%QESEE;&%QﬁﬁE&LﬁELLA%QgTA%%QQG

a fiLQQEbE chSrBe, h @1 8bHHG
o} oI I ovm ng f | es of virus: Adenovirus,
ah:u@anavu 6L @aMTmnmEmmeKP%a F?I@&@LPMGALPQGPMQNATKYGN

C‘wrfuéﬁ Vv |6 P |%%TI%V%WW%KPY QgWIi’IILIVI%FgIéMDNMLLGPVKNVTKYGN

helResVL L] daGenh I RRPMXMY 4388 RAKRIMNOWkrk AL FEMSRY
PGBV hEd SE@aviROXMsEird oLt OMINE kil &esMDE Btk I §WMK QBB FEMSKN
r}gggdow ri gae and togaviridae. Mre specifically at

| BEar oAdt Pﬁ_QKq@ﬁA g@g may be derived
fPSMany ' of ”'JTF%]TPIK%%D%Eg\S/?GrL ﬁ\é%(g Uenza A such as
HIN1, H1IN2, H3N2 and H5N1 (bird flu), Influenza B,

I Afplrefenne@enﬁbudnmest oftteg preisentsinyendion miatelal@cpﬁtei gtilemsBone invariant

AT oSS et hhfs Ry eiERBlEbRe  f ddtep PR sohernce

gemaoingethe ewanaraakbava signakpeptide \ow shartsedbenggrief draing@cids

il et TE e B! BHRRG L Blgin e S8 Hisb ¥isf e, 85

vartisg pﬁnirdepﬁngnalhmptldesrtbat deté&niinatie Iacation &F peoteipaito subcellular

\é%%ﬁé?rfrp?@se %ﬁcghﬂ%s' 12"%%{}? Vﬁ%@%%ecsré#lélﬂu@né Sé@% e&%gﬁartlﬁeand the various

compartments comprising the golgi apparatus, the nucleus, the plasma membrane

23

mitochondria and the various spaces and membranes herein, peroxisomes,
lysosomes, endosomes and secretory vesicles among others are all included within
the scope of the present invention. A preferred embodiment comprises alone the
lysosomal targeting sequence of invariant chain. Another preferred embodiment

comprises alone the KEY region of invariant chain.
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sinmplex virus types 1 and 2, varicella zoster,
cytonegal ovirus, Epstein-Bar virus (EBV), human

wWherpeeasses usses (HHV), human herpesvirus type BCEHDE2@6/000675

Hurman i mmunodefi ci ency virus 1 H V), papilloma virus,
mur i ne gammaher pesvi rus, Arenaviruses such as
Argentine henorrhagic fever virus, Bolivian
henorrhagi c fever virus, Sabia-associated henorrhagic

f RM&herMirfefred ¥aiHRAIMRINR BY fhe pRsIehamientioBelattsitt she learwal,
fever virus clg\f?fo Vi

chesttiapnBhieRlpceme #%CEL@W%QM\}?EW gne invarigr chain. As
ChédeRBEY motrﬁ%ﬂbh%ﬁf@pléc@w&mt uil the SLIFRidVineiudes the

T TR N T TR

k&ﬁlmgﬂh@ﬁlrﬁhﬁioéem Q\Fﬂhrmma%@oﬁﬁf@’ﬁ |rwlaﬁalhthjhbmsgnf the same or other
enor rhagi c_f ever i vi.ridae includin a
FBﬁQég’FmaloéQB‘éaé'aWSr‘?f§ﬁ%ﬁ%é°’}§gfﬂﬁP HiRRATee ?'gq}g? Qjprfams. The
Tigrlmbel IFeregiotis B3| hé foloWwaEremtBe Mbsves bar@ecifically generated

Par an}/xow ridae su h as Hendra VJ( rus

vEIESE YerRigne P R d- LR reEP: 9FNREHe %ﬂvﬁﬁa&wuﬂmﬁ rlcleic scid

abRaNtibRES @eleﬁeﬁéﬂowd\(mgzmEieverrememmmeﬁmqunees the CLIP
Vi rus, eastern q’elﬂﬁl ne ence alitis virus west

eBRGINRIANe Op s Gl P segipn iRgethhmy ish i N iinelV Eiace i ssaygnoe or

(%F@ﬁtéﬁﬁMany Yéjatertise uéﬁcéuﬁthoaﬂahmmnb@bhé i aomaus ehg
Vi rus referred enmbod the inv

i e St Pisistiod SRGLAT RS FSBfes alens Sy or O
Vtermmaﬁ;eégéé@fﬂ sbfncedI®d tge @UIP edgiortbut, V\ﬁﬂHeplathetOBP f2gion itself.
I US,, as

< Bl mssrt e any ariin abise Baingg BaPyes iRe Al gy vitin
;/EO Ué?stlddle@ \mttﬁm B0 réyidfes waltin ao‘meslummmﬁ Eltohgsmlmss mitithinr7 5

e east. ein or peptide is
sEfsiELeR gr Y"F'&'ﬁﬂlrdﬁé ‘ISLH%FPQ nggJ/rSP'OPray Eepat | east one

anti genic fragnent of any of the follow ng: veS| cuI ar

R G S
( GBS dribdd Bb&teewvithali} thel CifiPuegizm ThebP fragmeh@apaybe ainpast 5 amino

oS ST oL o o alerat | trstah a0 rsicues.

I\/Ieaamis @iaaae at (ast 8@ resfavek lot m'hlsaét%At)asldoess ia léregtimeXnother
C n t . o
" BoRvER (s i ferstant O arigPEorEi oy e Riorabpeptde

Wﬁéiﬁd)\ﬂéﬂ%dldahlé ingeisnt chainérgaenimenit leakt 1hemproeithtesidues long, at

pEeaf'? 5P et 28 e TGP v AL Gt B =

f le281 36 rEskiues CHTMt 50residuice as past 60 ealduys,adt idashsd resiteies at

PP Db S 8 LB T P, LA Roine

aat bé@tmlm)remwma@dﬁ N80 residuzey atubaxs 140 réiﬂduasnﬂl least 150

e ﬁef eat ?tldc%sg qéb Ir%g ?)tﬁ?as? g% X ucﬁqeﬁ or§t¥g ast 1 8(§ residues in

t ygplgthour i um), G ostri di um botul i num CI ostridium
perfringens, Corynebacterium di phtheriae, Bordetella
pertussis, Canpyl obacter such as Canpyl obacter jejuni,
Cevtiggroccus neof ormans, Yersinia pestis, Yersinia

Any of the above variants of invariant chain are encompassed in the present

invention in the form wherein at least one of said variants is operatively linked to at
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enterocolitica, Yersinia pseudotuberculosis, Listeria
nonocyt ogenes, Leptospira species, Legionella

w@e@anedshé | a, Borrelia burgdorferi, StreptococPUEDK2006/000675

speci es suchas Strept ococcus neunoni ae, Nei sseria

meni ngi ti des, Haenophilus influenzae, Vibrio species

such as Vibrio cholerae 01, V. .chol er_ge non-ql V. 7
é%ﬁ%ﬁﬁ% ﬁﬁtl'%ﬂni%‘ﬁg asgn a}ggg%mcép[@i%}rf pchqutl g/or an an Idenic fragment o
alb@ gelei orideptidd/. furnissii, V. carchariae, V.

hol l'i sae, V. cincinnatiensis, V. netschni kovii, V.

dansela, V. mmcus, V. fluvialis, V. vulnificus,

Bas lah|dbfecE 6tAY BresARl iAVSHIIBA td LB Ut Got likwtrtherantigenic proteins

cavi ae, Aeronobnas sobria & Aeronpnas veronii .
o @eplisiasPsdragmegis qf spidexote ﬁi°§S?IP%“%%%&GE?@U@#"QQG“'C

b afdrhs canedtSpecific pbIPYSitides and Bht)ene) and @rotirss. or peptides
dysent eriae, Enterovirulent,L Escherichia coli EEC

(@ssedialed wih anghnprmal phyiPlggisRl TRANSS( ETEC) |

Escherichia coli - enteropathogenic (EPEC),

Escheri chia coli Q157: ent er ohenor r hagi EHEQC).
BMedreferally itisian le%%ﬁpg&sinﬁ%?g? \pgen @PE%%)CfUd anarigen
JrRRRYhS FOMCaHy of BRCORSWING tpls @6 pathogensevitusamitro organisms and
especi ally the van [ at e/ resi st.an

. e :
Geries. T SALGRRRSBUSTS R Ay TR K0T sdt 8 PIRTE oblsda nge an
(ngén fro@hé\ ng\ahwlnae}uaﬁ paihegen Sél;‘ehpétﬁog_‘ég_ thhtespeeifically Sargets
sonnel .. enteri ae, ospori di um r'vu
SaREAa Sl SO e e SRT e RO umen
gyéff'/dgfén. B gehiei e, argrhtiGen BabisFourBliokieclsdeciatad mith| sefurasard

ur khol deri1 a Eseudoma | ei, Chlanydia psittaci,

RANIENNH(P§EI8% . Francisella tularensis, Rickettsia
prowazekii, Hi stoplasma capsul atum Cocci di oi des
immtis. In a preferred enbodi.nent of the inventi -
IR RiEfereg shodinent ef l5aR Qe ATBIOER may Prigingty TR Rt gt imited
3oMHn ro@tHérfWiﬁgﬁ@ﬂli&fdf@ﬁué:rﬁmmbriftjsgamup\lqadae, astroviridae,
cobacterium tubercul osi.s, Baci.l.l.us anthraci
SRR e CEUR TRz, Foronaviidee, Moy yiE s, BetnRs e,
esFaRMyXBIdSS, pahenyxovieioaé, picaredviridas, paxviidaecleeviddae i d
const_r,%Jct, wher ei.n thg at .I.gast one antigenic protein
oiepUpdag shahdoyiidae Pad 199N par asi te.  Anot her

enbodi nent of the present invention relates to a

nucl ei ¢ aci nstruct conprisj.ng.conbinat i .

Wit sraCal R B e B O uERe] P8l bg Ypridga from
t f Gy RIMBWInG afrest Ipfidheg @rsuch BiséfidtabltiNt HaN2arNd g1 (bird
is . derived fro but. not |lim.ted to . AS)| "
s@'f)e'é‘f”é"épzlar% ﬁ’]‘f[q%z@ {::olelr b's’olf'?pqyﬁ'%gﬁ%r HFL}% ;%ﬁ %ﬁe\/ﬁsrﬁg,ul-é%oag‘gs C
RliagMEepatiis MaViAsS| Aepatiisasving Rotaviras, @ny Pirasofdtie ilorwalk virus
vi vax, Plasnpdi um f al cirgar.um Endol.i na

| . N i i a
| GRHP; NS RIGREU R CR: k] ?‘@VPP'C%‘?”Q&‘&J%Y%E"B%?% ﬂ@‘?%a@?’ghm
BMaﬁbe@éSﬁ’élés,fLQﬁédﬂir&s silith shemssadrus,dgigoababyirus, Mokola virus,
Toxopl asma, gondi i cl ospo ca nensi . .
OB ARSI R B oe Lt BRBCT RV ABES ot vvs,Eppemerovius
tvégafmnﬂua, egieuarstomiatiiiss V(v ) id@pesyiruses simieas erpes
raziliensis, Leis ni.a exicana c . .
BBl TR ipesd S AU B SL S e SR BE R Bar vius
CHBW! henan heldasgtuesesa(HHOW, bunan fieyppavinsdyme € pod B, Human
Ty ypanosqnma br ucei odesj ense, T '
olB R EESe S N cprlones i miRGRBaBRnSiE i
( Ashaingses sobli bs Arghetine helmokhagioTfdvide giatso Bolviat hemeankagic fever
virus, Sabia-associated hemorrhagic fever virus, Venezuelan hemorrhagic fever
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Ancyl ost oma duodenal ), Pi nwor m ( Ent er obi us
verm cul aris), Roundworm (Toxocara canis, Toxocara

weato7pe2ekieart worm (Dirofilaria inmtis), StroPQyDEREES0067S

(Strongl yoi des stercoralis), gI‘IChI nella (Trichinella
spiralis), Filaria (V\Uchererla bancrofti, Brugia

TGRS Vit CBHOIoH ey SF eV GG EBHERN GO virus (LOMV),

Burhiidiac Sich é‘ﬁ@ﬁmkarﬁl@oh@cﬁ HeaorhajisfkesvitisnEbrtavirus,

(herring worm dot erranova ( Phoc err l(}va)

deamasinedis feves av'tarf %aﬁa}/“%mﬁycau ViFge g‘@ﬁ@% 3@

Fdvifitisd @ilavirhy) inguding EBbIY Meadehagis f@m@n@ﬁ/}arﬂ'urg tbooirbagic
nat a

: éﬁ%gmpqﬂge:‘%ggggg%ﬁ?nug}%gﬁt alg Ylms bmsﬁ%emorrhaglc fever
(Vitu® iE- B&?b{éhb?&mahl@é wﬁsi(ngamgs eng Plbwmmndéfsmld astilendra
cani nu ntestinal fluke asci ol o usKki

i g SR8 ARl OR St el PR s TetPiEl e heedsuen
26688 eBﬁiﬁ%h@dipHanﬂs vitlus ve&dstdrh lelqalné @hoeyiTatitis wirus, western

v:@&?@f&%ﬁ%‘%gﬁﬁu%ﬁéﬁy%s\%@% R R LTS Cov). West Nie

heRa! arf@ancepldliniglusasibg visad. M ncol a and N.
schi khrg/géal ow . In a preferred enbodi nrent of the

i nvention the at | east one antigenic protein or

AARL préRried ehibRdingerpaf tigiihv@ntenh e\etadiee{st ome amtgegicqupteinfor
Pl asnodi um speci es, ni a s

W%Pag?, SR adjug §glgct% %EE & @fo I'F‘R/S He@g@ns C virus, influenza

I NG Nhdrpss Viklsal 8ssaaBbolg &irrﬁallzpbld/mrd fan filogiews, Meskogeants
derived from di seases or agents that infect donestic
PARNRME ViRSpeci al |y commercial |y rel evant ani mal's such
as pigs, cows, horses, sheep goat s, Ilamas, rabbits,

g 5l i o Ao RO LA B Pt

Sgepias igsule@édRomitae grup P and/esmaﬁbampleast wfe atitigesis fragment

a?ftq?&éﬁ he tjg} BQTCVQSWH(;] V\% gp§ \t/) e'“ll?eqqi g& in ?‘géym ﬁ’#lu?nza A

| Ngit @dnistructivtdl pididie 13 Peficasa AiMe daatsix suatéind3; Influenza A NP

<lurleiions), EERVNE TSR Sl BB Nre e ' °

Bgmmbharpéwms M2, iMGamd ORFF8 (SubrasMiegi8dVI2,eu@and ORF73),

Echi noc osi.s/ ti dgsi Vit

PFURHRN B, 55{8’%‘&; e 31 e, L kA soope of the
Mavértionits easbineswe or alorg ofamy dfthe hereimenentioned antigens.

i mmunol ogi cally distinct serotypes: A O C, SATL,

SAT2, SAT3, Asial , or Heartwater, Japanese

ena eptbadinidrs of ihenireéem nesmtion ilNgudescat llehss one anigemic protein or

(Cochl i i a h r ax
(e spaopenban o TRt iyl ok Bprled Sri b oroanism. Vore
Régbécﬁ&:allﬁhtf Iéééalohe)anfu@m'nay B delvauicisim ther orshdfriled falewisg from a
Tul ar m a, Ve ti e
Gt Pt B A B GO oS, MiEabadidd hE¥Ehiosis
bSbHﬁdr@ﬂa $Salrﬂonell’aagaymrllm,l S. qaulipryhr Sa typbi, iSo eiteridiBtissiShe
spongi f or, ceph at h Vi ne
BRRH S PHOERS: BERERGTNDCRR VPR SRGli RS
Epéﬁ@igeﬁsb@mwnaodo&mimsdlphthéiaaa;rﬁprdm«gjlacpeg@p&s@@npﬁobacter
! gthc CLd 8ampy ggéc%r jgjlalﬂln& gco%gbé hg‘oférmans Yersinia pestis, Yersinia
enterocolitica, Yersinia pseudotuberculosis, Listeria monocytogenes, Leptospira

species, Legionella pneumophila, Borrelia burgdorferi, Streptococcus species such
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i nfectious pustular vul vovaginitis, Lunpky skin
di sease, Malignant catarrhal fever, Theileriosis,

waeiochesdonosi s or Trypanosonpsi s (tsetse-transPCT/DEA)J0E/000675

Sheep and goat di seases such 4@S: Caprine arthritis /
encephalitis, Contagious agal actia, Contagi ous caprine
pl eur opneunoni a, Enzooti.c aborti.on

@ﬁ|85r,@9 cegq@ynewg@pew%lﬁ%?namgrp% |(§)e§hgaﬁm8§glgllélg£}§luenzae
QthridespRBied sdoas Vibrib thléfael @1, O ichdlerdeasineOtied petits

‘rum nants, Sal rmnel | osi s, tiort usovi

gaér@e@@;y’uwvga%{p %Qmol alginal %ﬁ)swgﬁs%g\? &irchariae,
'go hbfisde, N/OE:iﬁ@lnﬁét@ﬁ@i%S‘ﬁ, rlnél%ﬁlﬁrfll@})\mw c?l{m;eﬂ'aa \A’rmmnlcms,sv fluvialis,
urine, uj ne encephal onyel i ast ern
éhé’lé'ﬂlﬁ'ﬁ%rﬁ%@l"% P%fewg“s%mﬂ as g, ?W@ A9 fSQ‘P?‘%%
%(é@&ﬁbl@ashdéﬂblé &%érﬁﬁbh%i@onnli@l&sl’t&n@%mhi%ﬁnﬁes §h|gella species
ui ne rhi nopneupmni t i i ne Vi art.er
@ﬂama%ﬁglge@ n%rb @O§Eﬁ@m§0 § dySen&r Zue’cearﬂwrulent
%f%‘éhé\ﬂ:hmm (E&ﬁémdhlascolﬁvﬂntrﬁrotﬂlx@eastETEO;c; tEsakerichia coli -
ri can swi ne r [
SR e bR 53| TALEF b Srendl BB e,
gﬁéhé\‘iﬂh‘fé ¢dr$ e@féﬂomm?d @ m» Sty\phlylmuetcuﬂwewsyamltaﬂ S
i sease or r SSi ritis:. Avi
LSRR SsaeraNaNe Xancamtt AR el e L AR YIS AVES
bfr%@h}.utnumg réyibtant $ﬁ§c%@t(Mﬂt$\),| mgm@mpeaneh emchas SAdiesneri, S.
sSnosi s icu [
ot Sotranprbe R ordEhim B, SRR PR dpis's
klfanmué )B)hﬁélltbnsldl Blovis, Basmimuaé camsaBunkhéltiermlmallel laing
ein rus or
R B inlen At B GouRRRTEM e ith
diuBRHER, RNRWEAS blowadbibie Mistopl&rh4 oapsulatire casaidividaainkeijis.
rhinotracheitis; Lagonmorph and rodent diseases such

as: Virus enteritis, Myxonatosis or Rabbit
haerprefchagiembatipems ef thEiislentibrs tes teastiome astigeRisi proiein ar

LSST LS5 A5 B R PGP e,

Siapércaiasis] Bacillusfa@iiracisiStppintuceatuscspreeies pandsYibrio species.
I nfecti ous sal non anaem a, Epizootic ulcerative
syndrone, Bacterial kidney di sease (Reni bacterium

SAh ﬁﬁnbbﬂflﬁfehﬂ&:f th@jnvedmt nelates 1® 2 Iyoleiciacid gbustrush Ivénerai the at
ed sea eam i [l dovi ral.. di sea Ioh seases
S'GEH e 3@2{ ' Br)? &gy of ReRidRgRredsds o n %B%{ag?éer red
enbodi nent of the i nvention the at | east one antigenic
otein or pept.i i s from Auj.es
Chep e rpaan st b depef e R RleT o RASE nolfpBhetruc
| edrhprsigpcopibindtionast dtdeatit Seaastigéntc mofeinsfameptides from any of
nbﬁ%l ment of. hehgresent invention relates to the at
| g 0}5?189%{}???&38% 957t ein or peptide or fragnent of
sald antlgenlc protein or peptide being an antigenic
p rotein with. at | 8590 | ' t
oPetorabiudin,B(Ge8 & g £, SERES: b R de i rom
i ghergrblipy ofb Plaseediuanspeeieaciuds asijashediah nalataedPlagmaniim
of th ev ousl ntione [
%ﬁ%&%@gmg aleQ%IH& f@%@g% tSEéwéHo |ng ﬁﬁﬁé @lﬁr%m lamblia,
aEhﬁmbshrstmytncay\bwpmspomdwn aarvum, B|astocyst|s homlnls Trlchomonas
vaginalis, Toxoplasma gondii, Cyclospora cayetanensis, Cryptosporidium muris,
Pneumocystis carinii, Leishmania donovani, Leishmania tropica, Leishmania

braziliensis, Leishmania mexicana, Acanthamoeba species such as Acanthamoeba



| east one antigenic protein or peptide or fragnent of
an antigenic protein or peptide is froma
w@ aveme265peci fi c pol ypepti de or cancer anti genPCIVRKR006/000675
protein/glycoproteins have beeg identified and |inked
to certain types of cancer; these are referred to as
C%Q@Iarﬁpgﬁd i\ EuIQQJts)éﬂ ﬁl@ﬁa 5\Mg|li) r‘l'r?&%%‘ébr%%ﬂ:z Trypanosoma
ant1 gens ' or cancer an &éo
t Hhaticei shadesimtse, G rmnascsm batcett;amblmaaalweporalh)ethr Balematjdium
y
e gl (o el BB o ™
mAscylogiomaydupdansgls E¥nwar [Ib(lEnwotEwu\venmwbaﬂSl) aBoudabirs (Boxocara

S [ RLERTHRERARER HAERTODGARLEmLar AR iprgyices
hééﬁrﬁwyllsan'ﬁrlqhmdjen(mnpaa seiralis), Filatiavd¥uchgreriagsancfofti, Brugia
o@ﬁc%@&r‘c@%ﬁ/uﬁg lﬁ?élwﬁ%a&%% ﬁglgt d@ﬂ%e?@eﬁ%nggﬁ%la
red. e genes that

|ss e T n same patient
h@@éﬁt@}ﬁp i\mﬁm"élo}z%fqu,aﬁmde%psm lervaledAelBaklaslmplex (herring

oren seg e MlESPRIc AR, TeRE10R bl RE 80 o s A
10 t iGsitrecaepuimsspggies oarshHyerotwiaeiunm (Trysnascarisa apkcies) Thehuris
USShiRa, @eéf%d@%nﬂ ThARDEL Y40 P e\%r'?r? ﬂ%t gFISh

or to create expreéilon prg¥gke spe
gﬂa/@qu@rat(Dmﬁwllqhoﬂgmubttmm) pad Degttapewm@wbdmmucgmnum

' q’ﬁ’t VﬁtlrfaLﬁﬂ% @8&@0@ ave nél‘ g@H?&ﬁ%’%?os%ﬁﬁqbﬂﬁ&ﬂps

s c%b@t%pmaﬁ@arpﬁoaé éﬁ:hlstqsomatha@matmtan)e Liver fluker(€lamorchis
15 | %ﬁ‘x%ﬁsgf‘@rféﬂfa'l [i’ﬁﬁ]ﬂgf(e ﬁb@a&rﬁﬁﬁ@%eétré}’rﬁéﬁ} %ﬂd Ishied8 file¥ Ake

from Dbut a cancer s
p&F3gsigh h@l@t@e) denerhyetusraalmiacele Gog N;fschnwmalqw MAGE- 1
, gpl OO gp75, TRP-2, tyrosinase, MART-1 , CEA, Ras,

p53, B-Catenin, gp43, GAGE-1 , BAGE-1, PSA, MJIC-1 , 2,
3 In apeefemed embodimentlof typ ryentinnshe 2t leaseane. ar&l@@alc Readein or

I t
gy PAies o PHoSRl Sole el HBRUAS et e Hoa fspie,
20 HER'SEVnﬁ@@ SPRiRBrANgalsyPanssemaispasies PV type 6, 11, 16,
18, 3 land 33, Bcr-Abl tyrosine kinase,
carci noenbryoni ¢ antigen (CEA), telonmerase, and SV40
L ANGSPFCLRf Hiecpresent inventiertielaies argens endiey entigenis, seghences
aletRRStor? BR a8 &%'eﬁtsﬁﬁé’ctlﬁi’e& deé%ﬁBtaPﬁlr’?aIQ leshéGApEN
of an antigenic protelin or
c SATEergplydplvantaninas suehies slss caowsdhersesnshaep,gostspllamas,
0 / I
B R b O n PPty sB o BNARA RIS A RRsants
a@ng obhers fiphy sch gfhieeldi seimpe and ofhea farmed spegies. @qamples of
PHRESSE GragBRRIHAE ooforh %ﬂ!ﬁeditlecffe%f o aiYeh ¥ '&hﬁ%eﬁ{ iOLtfuBnce

or peptide’is froma p ept i assoclated w

am?dr%ﬂe”yﬂ@mcwd@gbl&are ﬂ@islmi%iéo 'dultiple snecibhdisaages such as:
PRy, Aics2ky's §iSOARS Bldewgﬂgeérucgigsls' SicARk: BlulbiiL4h

aut0|nnune dlseases I C reactions, cancers an é}@
30 cBhshr m"teﬂﬁ@@a&we"a\svié @k Sengehasmerhagicieuer| es

gtg?g%(%gzﬁoﬂéyﬁg&éiﬁ%sg' VIR SR theSHfrily PROMSIrREE, S¥HuBphirdvirus
gausmg Foot a?]d Mouth disease especially any of the seven immunologically

distinct serotypes: A, O, C, SAT1, SAT2, SAT3, Asial, or Heartwater, Japanese
encephalitis, Leptospirosis, New world screwworm (Cochliomyia hominivorax), Old
35 world screwworm (Chrysomya bezziana), Paratuberculosis, Q fever, Rabies, Rift
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erythematosus, nmultiple sclerosis, psoriasis and
Crohn's disease. Operative linker An aspect of the

WEe@3me6265¢ nventi on rel ates to the nucl ei ¢ aci dPCT/DK2006/000675

construct wherein the operati,ye |link between the
invariant chain and the antlg nic protein or peptide
or fragnent of ant

i n or.,peptide either
Yalley taver, Rinderpgst, Trﬁ:ﬁ ﬁqé%(@%éﬂmﬁy g %%{’Cgcpm?tgl& &Wéc'st Nile
Byvdrh@attie Hi¥e a9y siich 6e: Bovesndptastitdisl Bbinel babmglﬁe Bogine
of nucl eotj des or .am no aci d esi duesilajﬂ%% @ d
{5 &RlIBMPYIRBagigHasis, fovige SReny fogh S0P eP MuBPVBE
G TBlIbSis, BYviHee Rl di@rrh@eaﬂ Oﬂi&fé@&fus&bemue Ipnaglrdpimeumoma Enzootic
bi o] ogi cal processjn e nu

RVpsdakog. H??mwéae@ﬁo%?p&@?%'ar agtfus 80P nintrachstis,
|mCﬁcW@, pmﬁmheﬁlvglvaﬁagm@mhxpm ski dlsgass, Mrignant cafzemal fever,
realn ane or a 0 open, rea n
e S 0 AR N aeahe St (SRS RGPS, ShedFand
tgeRt albaas'ﬁsss@ch BsfCaprive arthrifis)cerepphalltis V(eoﬁtaglhlm agasactua
medi at ed %D&'nﬁ acer region nucI des

drentpgieus ¢ Shedey n'ﬁug%o&? ' 8@8&8‘?& 8‘6%1\?'?18 & at
| @Rl diodes)] Muediivitia, RBiRdH samb dibensat Otlleaepldnm'mltls (Brucella

IS TN T -
V\.’ﬁﬁlreﬁidt dghﬁoﬁ FE@]E% di fﬂb@m?mﬁﬂ & %Rfrlcan homserdickaesd, Cotn’;]aglous
nucl eot i nkin he a as e

R el o R, Soie aienasorei SRy G

reﬁﬂﬂbﬁ@oﬁnyé’WESEWe@ferrﬁ thmpamalba@ammgayEmnn@mﬂum Buine
nmore. si arate el.enents e [

pRIcplReTIoR ot s BRpatr e REORE et A v i ef, Sura

| @?{Hah&@n@evmroﬁtl\ﬁemezdelalkmuune/\dsrmephanomyehtle@wmteudmases
I nker on.ln a

s e R e Sonoe BB, R BR L osgests.
ep&emictgsterdoss Porine replopactivendopspifatory syraseme] SWHE
st deassiat LePRERPIedre o St AvBifssefag fon as: Avian
Eaﬂ@ﬁycabéls/ Adigrinfeetiows ﬂsromrﬂnsBAwaagufemoue@mg_omanhei@s, Avian
r g{:c?pgqqtﬁsésbw@egw CH”ﬁd& Gi‘arlbpmg/lf:'cpp %ﬁﬁ#s‘i:s S\ﬁ?e)aDuck virus
Ohé]ﬂtntm rﬁmmo@@énac prm/pm& Highlg bathsgemé tauen milugnzaathisdreing
t
B0 PSR AR SEB 90 gahe By LSTY, bl buer g86adtcrmboro
b@séﬁﬂé@ d‘ﬂairek 8 dideass Nerastie diseasep Pulidremmlisdasie or acrk@y
t d
- Birrcheiis Bofors R R e g S TRE et
ONExehatosia o Rabbiaviagreosihdgic diGkaseay Bigh disehess $n°ch as: Epizootic
t h 1 .
oheiacaaethiPSoe mpoiedBeRlobGTh MierodBh 8t Fraemia of
| aémavmllhubmbrmagxteamaeﬁm Infetions pandreatirngeeosi¥, Infhetious
t ef
bR eR epeB sk bon DSBS SR R e
C (RgHithageriim kamsmnanm)sGWdéladylomsF@&wodacwuls isglaris), Red sea

? %(%?T‘g ﬁﬁ\glssall flﬁg?@seet, %gatggr %lﬁ%aesrefs%%] 9s B%'ﬁ\%lpo%‘# Lms%ﬁiosis.

In a preferred embodiment of the invention the at least one antigenic protein or
peptide is from Aujeszky's disease, Foot and mouth disease, Vesicular stomatitis

virus, Avian influenza or Newcastle disease.



sequence-speci fic manner, for degradation. An si RNA or
m RNA encoded within the nucleic acid construct of the
wW@e@3meenesé nvent i on may thus be chosen to tar gePCEDK2006/000675
undesi rabl e gene product. In &aonore preferred
enbodi ment the operative linker conprises at |east one
pol ylinker or nmultiple cloning site (MCS). Polylinkers
and MCS's are series of nucl eotides conprising
r <8t @i RreferRd eRPpdimenteldhaptasent isweniioncelstesito the afileastone
““'W'Q%'?%B%ﬁEiéé@’gs?“ff?gﬁ?ﬁ“f SO EREE Bre e} Gt being an
r%i@%ﬁ@ geptide pegieis yvithfat toaal 851% ddentity tawey @f thezabiode described
5 poI %}ér\é‘:tl'heﬁhﬁ] N@?%Qﬂbhﬂl?'ﬂeﬁl\%&%%ﬁéaﬁﬁs% be. calculahed by any

i nkers s are typically unique nmeanin

eareviely F@OP@@IW@C@WQ meirigeel ei ¢ aci d
const ruct. The operative |inker may furthernore
conpri se one or nore stop or term nation codons that

siAgInbediaentaf trsiavesitiop fielateade amucisisl apisbeanistructs woereirtibe at
I i1du2$ 8RS ant] |c0&8t%ﬁ1tdr\b%|p ldié‘gteﬁadﬁ?%ht af éﬁaﬁ%{&’lfo‘) ptte glt?r peptide

| east one | I nternal Ri boso Entry

10 ofs E?m|ae%?§tcero$f@cﬁlp@myp@wtldem CARESS dndgen. nucl eot i de
sequence that allows for translation initiation in the
m ddl e of a nessenger RNA (nRNA) sequence as part of

t hanyrselelyalyropeaieias B@vepbmﬁwtéls?maﬁéan@d tn ceftaipdyRes of

| TafcdMNhese aleatfefrel Nehs BARRY 88ed fides, tumor-
bet ranscri bed. The pronoter rl ge r é%%%ﬁqeﬁzaedesbyur%)\rlfssomated

pENYARIS A Sancarianhoanselh gameral anyantivam thet isgounshto beeasspeiated

15t hgthRehed.urhBR MAPPOLSY. ORE W i WKt if
b| di rectional . | n)pa very pr é'?cgjrlr ed en‘oodlerns1apr(1aCI Itcﬁntlgens may be

1% D Sybircipn apalYRASIRYCh AE VARRHSIRICKaNRYEHNasES, such as DNA
l W&bhﬂé‘)ﬁ afdIdis) HEREIn tftegde é)@)?e%‘sloﬂrb%tt@m (8 %Beﬂl i tf8 level of

rative |inker conprising | east one polyl i nker,

2 RNAS" pratel enfvees Py A @nene%)rh?t%?ﬁn haelihy pnécarcespus patients,
| @atdechRoldsEt calltes® @t@ﬂ%@r%a@é@n%aﬁh@ﬁﬁ@céﬁbe% tissue in

order. In a further preferred enbodi nent, th
20 cYifosares patjest lSrF&’H]HaéGr?'t The apﬁe%%t lb%@rﬁnﬂ@@n@tely qmel eHpsession

- PRvglsiark %ubh@étebei%m ehenstet !é'é@inb 'ﬂ’?e Qrgehé‘ pFhdUBRRAL differ

gnserv the open readln frane al OWIn for in

SiEen 4B nol g Rangaroysaisue offs aPRIPEENSIIRN rsthe art and

rHeQibetie @ rhbBod o Mbhifiag noVél'c%nE@%nhB&ws%NéBFe%%a gene
of aci Ilt%&ﬁ:%rgpgsubcl oning of nultiple antigens into

t REPTESHRN B eific 1o a&#@"s&%‘ﬁnb‘i’r graum®e Ratighte. entigens ghis

- 25 St@ﬂﬁﬁé&do@dn@l‘é BtigeArantiife S&AMhARIMR Y VhRIARESHEP Aa® been
nﬁéﬂt Qlﬁ ntigens in the same frame as the invariant
c RN Tallywi ©c3598% ohg PresenhBweRtian- af ter t he

pol yl i nker for translation termnation. This
egjo di EB;F' y be conmbined with an% of the above
hereeiabihe ahieest onp Aoiieaaal 1B PrsgNURVaNien & darived from, but not
eli@n&ntcs ab@h@ér@pé@ﬁ@;ﬁél?&fﬂmdé\@eﬁﬁf@@ GHorrRihk g%uﬁ 6\=€‘MAGE 3,
30 p |n1v nt i nrelatestot |gacemant of
bR aPABnawd. TRE D ipsibaee. MR T, GEA BaSPong-Catenin,
i gN4B, @K@EﬂhaAGEaﬂdDSmmm 1l eagtan@nesrzbi ”a@mcgs’fddlﬁhaw
mept of sai d protein or

e_or eptid
othefE e S RAL U > Beh Mutasis i r@ﬁ'@a@na@nﬁ 148, HOU-1,
al‘;)&:hﬁ-ldaﬁaﬁhenv\kﬁwbwm (Gdk4) NVRpasd B, BRRLINGE HifRMEpapiioma virus
nEV type 6, 11, 16, 18, 31and 33, Bor-Abl tyrosine kinase, carcinoembryonic

35 antigen (CEA), telomerase, and SV40 Large T.
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front end of the invariant chain sequence, at the
term nal part of the invariant chain sequence. This is

wa@loe/06285@ manner ensuring the readability of PEOEDER@G/000675

readi ng frame of the construct3 so that the antigenic
peptide is: preceded, surrounded or rounded off by, at
| east one operative linker. A preferred enbodi nent of
the present invention further relates to the Elacenent

o preferepemnbedinent phike nverfiane et dast %e ?W@ea Rratguyor

oﬁ%ﬂdg\b?frbé\ﬂént% ahanfgéhid pRtei of Sétﬂ'ble M RorA R degedi-specific
teln or peptide or fragnent of %}t"ﬂj'etmte n or

pe@mem:@de APIEFIBH fomHBe SOURRILR5% HER Rlogehas% PO

g bﬁg@ggwnce preferably is placed at the term nal
part of the invariant chain and an operative linker is

inserted herein between. The term nal part being the

fi N:\ %?nb%ﬁmlne?ﬁ bt %@%@Hﬁor@felé’t@@td é‘M@cﬂélaabld(H@ﬁstmcm rwherein the at
fragment hereof. Conbinations It is wthin the

t. I%Smr@s%'r&gemﬁpgﬁ@lp SR PERfige arir@gmeRt gian %{glpamg 8?@?'8 Q& Peptlde
eﬁcfﬂﬂlﬁﬁ pBlyBEptcR! dskycited Q\lﬂtﬁ%rﬁworrﬁélg)h%l@ﬁgi@ta&ebmn%g Such an

'east” one invariant chain an t | ast one
- Rohgeel Bhyfobtih esPopnEES ot F AghURted 29
PHRE&SIdR QITer@@PééoﬁSns lcbnddre bR @6®Jnﬂél|cﬁsé&séé\lmnédmxhaustlve list
scope of present invention Obo have @%{f\u@ % lUDUS
mwfanmlﬁs @frmr@fg incliidles Giseaprs ey By %F«}’S e tup
| bRfRIndiOs RaATIRI Werads, dsoridsi®bud BhdHrs disesmet i geni c
proteins or peptides or fragnments of antigenic

proteins or peptides, wherein these also are

leddi¥ @hier! | Nked. The el ements of the nucl eic aC| d
cog?t—_ts ruct nust thus be operative i nked ta
o Peieposel BT S Y GnAT Ty O NUHEF RECRERTIE wherein the
OBSé.%EN/é/ fbdrivEedhetitvapBat chali genthe aptigérad pro&rin pempude or

ragnent of said protein or
sér.ag@@rglb@.aﬁwag%b%ra@t@'@ 8 eentidﬁ@éag& g &@8&* 'B“?r?é F‘q'EF 8‘90‘5 Hted by a
e@ﬁ@éﬂ??@@@rﬁj EW'th@ kit ckbérﬁfv@?ﬂﬁklér |$ ON@atEioo0 a stduenteag escleotides
and very inportant aspects of SH ﬁﬁﬁ‘t i nven 'oontruct or
rénram@q%plq T?é'dPS%fhatt RiRd tagRINe ;}W@P S PhfHEelF &GS orRlg
e.cfimeticGRlypepRit lﬁtaaﬁaﬁméﬂ s@éﬁrln@Qﬁﬁy bi@s&@icﬁl ﬁrd)cewrrgxifsm nucleic
can be initiated, both [;f) rfﬁes krll<o t uglelc a%tijs each
arRCidE OIYPRptids- H&h%/?}&zf?‘i“’&é@kﬁ I GRS KA 8&5‘
pre‘?uef&t!hﬁg S%er;&ﬁ%p‘ﬂw rdhdi ﬁarﬁ% er Qm‘abmpﬁSéfémto;gaeLrsadmg frame are
si mul t aneous i'S erefore e s e
o PAE Tredelal pribe Koranebe e BeePy aRonaRenE A
' %p@rdﬁ%hlﬂ{éﬁ isihbdiafAnsid sipiceergm, Bgerats birasteotides are inserted
i nvari ant chain operative to a.plu

arhefwRan the prgeelides eam%%k%oaééeaéff’?? INGICIS b?'”ﬁf‘ﬁtﬂg‘i Aieast

0ron%%ﬁ’1h?é*ﬁ§ pe;ﬁléliéhreéﬁeétmly k By wiehin fHewgcopé ofthe psesent mventlon
twe] ve or .nore antigenic t.eins .o

P RVIa SRRk TPORIMIETSIR Ui SECPHESN R acerifhg! nucieotides

NYkiph Sheast Ié’a&w)@bkhﬁntmhé: pn@éhtﬁﬁvmﬂdn i @ mainner retaining the

el enments. These |m%| ude but are not

R P L B T e
Prebhaids elefletsest defined herein below.

In a preferred embodiment the invention comprises an operative linker, wherein the

operative linker is a spacer region.
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to antigen presentation such as LAMP, calreticulin and
Hsp70, genes encoding proteins that are related to

WO pdoracssté ul ar spreadi ng such as VP22, H V Tat PCTZRK3006/000675
ot her connexins and intercellgar gap-junction
const Ituents, genes encoding natural killer cell

cy ! oﬁﬁheére?é? éd"é}ﬁb&ﬂngﬂltﬁé" WS&I&%@%G}&H@Q@&Q regflon encoding

I cken oval bum n, or any T-hel per ce

ept leagenelhelner gpitgnerfprelassib MiiGrawlechiest e exanarle A a helper
' @M%He' i98n ﬁrﬁﬁuﬁéﬁén‘?‘d (ﬁ‘et&%lﬁ’arﬁ QD& h¢ BlphBRIB OGS %s%bclally

| east one gene encodi ng proteln related to anti

p Pihdhariatipen Btrgmens Cmtermlrmbregéql fhas been| shawp o e
Hﬁ%@néd’én)ﬁelﬁ nitcd rF%f‘tﬁélrn%}e eﬁ@lsfb %% Phirt BF intiRId '8 $iNtas other

I nvention he nucleic acid construct conprlses at
| mvnm@lcg@wd% cHeh Ay induenzst iphorigImynegenig sequences or
Io Fé&%@ Withl Y artREGRANBEF 18 WA A8ss\ R4 clde¥4BnolbbiMed @llso may be

her connexins or Intercellular gap-junction
c 8Readed e RiesspapeigirgiPB of tigenuckeinaqitl 6pRIEFL wi | | be used
here to refer to a group of transcriptional contro
nodul es that are clustered around the |n|t|at|on site
f &y aniperpseiorrad gawodimenitherspacerrrgion of Hieimgleinrsid consiiuct

PEROBICS '8 |cakEorf (BfthdE BicdideVdie, Elalagd gt of Fys@:’éomal proteases
several viral pronoters, including those for HSV

t BYoH @F erthansings asariefe arﬁtﬁaswen%amp wqt%%%@.suvw .aérpther

Umtrtaéeuqu}%‘F&e%ééqf!al?ﬁnth:ﬁlﬂw&!ﬂpe%f Bhe preséht irReRtitn, Wor K,
have shown that pronoters are conposed of discrete

functional nodul es, each consisting of approximately

7 1reft %qareferr@alemb@a%é@ PR gt dt e FRRert tﬁ@rﬁtﬁ:lé‘@gélg RbhdtRdt may
sites for transcriptional activator proteins, rr\aﬁSt

oR@MADAAtdedst opa sIRNA onBiRVA Pmﬂsﬂmgo‘mwaacep é&ﬁ'\!frsoﬁ
2 Trﬁér’ferﬁlbtm\l/f\éa ranBMRN)&@(HﬁbﬁNAJ)ﬁGrd%@ Shddgaavls RNABRHh&

this'is but in some prompters | ackin %
aswceﬁpec%@ﬁn@%ﬂ t%éew@sﬁ*eﬂrb#\nfsa?f\l ReMiRiNMenFeded within the

[ AUAbIB AciCIRASY I &F B fré’é/ént invangdrehay thud ®aehassh folilrget an
pronoter for the SV | ate genes, a discrete el enent

OVBWS)V?H'@QGHG PERAMCt site itself helps to fix the place
of initiation. Additional pronoter elenent s regul ate
the frequency of transcriptional jnitiatio

TYpR 81re 9ref‘?rf%’s%“'a9®“%tcia? operatve linker @%‘PBW‘P%@ Fafborifp
upsk/fik@FbeukibR Gbrikid sitd (MGS)APbRAMERs andMTSRS arefseries of

pronoters have recently been shown to contain

F GHE PP SIRR ICORPERER S IRIAR SAPURRTPTPKEN SeaHeNces. 6. sites where a

Weddtrictibh @nSRAE bitthd SINAEIR IR 8FBRE§ered mdrdst fé«'ciﬁtatlﬁ@ the
that pronoter function is preserved when el enents

| Auls 4D B ot DMt 8ACTEPSCHT O N B e NUpleic 3 gapstruct
PTREPERIgnitibh §e§ﬁ@ﬁ:é§‘ of the tpoRffkeds ﬁWS—’sSar‘é&gpl&ﬂly unlque meaning
i ncreased to

apart before activit

dédatfhey. ar?)@ﬁfefﬁHPﬁ‘]@'S%‘Hh%rﬁé’“dP% Reeer athcoaﬁ?s T apprative finker

i may\fumahmeé SorEpise cﬁ@rbrfnw@tstdwbreemﬁmmma@m@mmbwal the
i nde endentl éhpq%ractl vate tra

pf% f the,nasce Reptide frpm jae le nbxgtljhe operatlze linker may also

comprise at least one IRES (internal Ribosomal Entry Site) and / or at least one
promoter. An IRES is a nucleotide sequence that allows for translation initiation in
the middle of a messenger RNA (mRNA) sequence as part of the greater process of
protein synthesis. A promoter is a DNA sequence that enables a gene to be
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initiation of the sequences encoded by the nucleic
acid construct may be used in the invention. An aspect

wWo@Rowle26ps esent i nvention conprises the nucl ei BCEDKA006/000675

construct wherein the at | east one operatively |inked
i nvariant chain and antigeni C protein or peptide

encodl sequence i.s preced a pronpter e Li .
dRpaLsRo N poer s eeatieed by ENAdrpRrfan L Peh fHietes

tthabcrigiion PSR HRY bdlew SEHegsromdtel ey eheingle oupidiéctional.

constitutive pronoters, inducible pronoters, organism

specific pronoters, tissue specific pronoters and cell

L1 @G/e?p@@fefrﬁe@ emwmﬁ@mhe @faaweemkerf spanning tties ssgion between
i ncl constlt

t, are not 0
o iaeant Heipnddie g ke rplenis o cvaty e ey comerising a
ﬂéélﬂ@h@ Fi)olymld@ttﬁﬁ drtgEsRoONe pmnmervamdjsptmnaHMIm at laast one

JRERoThese demarimg &R vies sngenier hF AiherePEhdem o
Vérﬁbtﬁjurﬁémnmbmoraaodimsdfemmmeawnt vhain $ias beeddeleedeand e

ok SRR P EF M B Phang
hreene gl swah dnfop irPifdrh € Feading ccfmm@aﬂ leastons ahRar thp’lr ie finsedted into
Stﬂg m&y&%&anrd‘gq]ﬁ%gstﬁec %ﬁ%ﬁté&qegﬁﬂ?ﬂo{' ?gesLbbngS?grlg 5‘} rr?l.lltlple antigens
ghtahe @amel@anﬁrm Prodesstep or ipmagdiisd eiooning srﬂ'pelwd_aﬂcwag dor the
ate racycline on .or, tet-of -
S%'@H qr]e@ f)relﬁﬁ’ﬁ?? ngruel{qplgsan igghs iB tfber sams er%u)n;;i na% t@é&@arlant
agHAt IneS BUP RbadInay bamntkebtediafteccthe @ntylmlmr cordtagsigtion teamination.

t t.

e SBaReIC ey R cpPbibRont RIFLHRE fRbe ekl bAffocs

| iRpsIRNIDE @r Bh@ﬂﬂherothenelemhms lhérelnaieyscmireobf provi d| ng a
"dormant"” vaccine that can be activated at will. This
may be of use if the vaccination preferably only is

| AdlepBddinemabl tie peeseayiatartion albies\t the placenterd f (he.qperative

o et o RASER R enie B i e leBst one antigentc
Oprothe 61 petttiie or frigmentuf sdiépretdineTipeiides mthetdie theuas laatigenic
ac%qff.g‘:%?éé@lg,%%qug S5 hudef B St OhBRE Al 5040hBE, at the
plrentehelfof tHaahvariany chathseduende eaﬁmetetmmal panteofrtm@mamant chain
hg%@g%%%gﬂl%ls éirﬂg)g E?a h%gngru%{;ghﬁ%ﬁ% rga&ébg%gﬁﬁ{a oﬁén reading
dehing of the\/c@hstcdm soﬂthdiethe\aehgemmﬂmptltie i: Qremdedmtallﬂyunded or
wh d I tid bot h
e of LRI PETALE TE85E b modi & Lo anot her.

Del i very vehicles are generally used for expression of

th thin t

L g R R e S
Cthesdpetative dinkdrhe rerbailoy\p quDthecw leeast:omtenjlvarlmﬁ ehain ahﬂ thesat least
A ook ol 6750 o BAF 5 B e e
ot Ie%nbmﬁgiem@bepﬂdeancmng becamnhce pheferiably/is place atsthe

lbgeglgalav gﬂ'? ef tég rllrllv(élggﬁtpcihé | % %;%?&ﬂ/e\{ﬂhér% feRBE &R

between. The terminal part being the flrst or last residue of the invariant chain or

fragment hereof.
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delivery vehicles include, but are not limted to:
bi odegr adabl e pol yner m crospheres, |ipid based

w0 e00mob26 ons such as | i posone carriers, coatiPQI/DE2006/000675

construct onto coll oidal gol @gparticl es,
| i popol ysacchari des, pol ypepti des, polysacchari des,
gaidmat i on of viral vehicles. A preferred
a%g%g‘rﬁe‘m‘ of the present invention regards deliver
olt istwithimihel sspie aldhel Peasest inveittion dha{ Sheprgisigagjy construct encodes
gmi’%hhﬁ&' elé?ﬁerﬁé e’ diGAbnts BEMY KR 8SeadtDRE %@hbm dhB and the

he nucleic acid construct upon %
p@trl@asé Pae antsgeaior RClSiTY @i cPepiitio g RNt PhEAR BItoiE r°§ pgptide. It

tinErefdte i RlsCuifti e GLHSS HIUAE pHERBAL B HioR 36 hé\@ éfﬁlulfeﬂltyd&fne

by ballistic transfer using particle bonba
elguariang Altaiggeaeha tfzﬁsgmmggqmratweww%ma@h@&ﬁr andtoa

ebedli r@%ﬁtlélafmd ﬂ@teﬁ{seo“‘r tldiééV&'ﬁdgﬁféanth Qro‘t’énﬁslér
as a delivery vehicl ere the virus is sele

ed
f peidemevhesein @3@&3@@0; are %pwﬁelbflnkegdgh%ggeméssof the nucleic acid

I E8rsRUEL THER Shus Ml dper e §ink IR CEATHRG | Sé\Rfal\efidS SSinvariant
her pesvi ruses, vaccinia viruses, foany viruses

cshanrerpahperaliyely linksshiviope anigeie PIATILST PRRIKGiOF fagment of said

RVBtarh 5|U§eﬁf|@5té7éfch dntheBblReNdd bsing 86drtivelySiHkBd Yo E&dh other are
vectors are wel known in the art. Viral vectors are

ofR@MRAseRd WW'%F“Q%S%WGHWS a nodified viral
genone and a coat structure surrounding it, although
sonmetinmes viral vectors are introduced, in nake

f
ofdvankages aRCtVRNFBPERMRSBEHE Pf theRTesATE Kve i rsfj%t%t%rt% fact

MP@E aﬁwryb@ Bf imRGHeESpdiREe, §qa<§ensﬁédi§tbu 1288 aﬁtltﬁﬂdy&ﬁedlétea
type virus, This struct ure % ﬁ and it ects

CtRePoReas oA BieteslcbelPeil SRtERPLIED IRt
aB&#y;%Hh@és bafkabwe ahligenidbrep&tiadland \Mihfrﬂhltlyl@@p%;ﬁesmmgens
fied fromwld-type viral genones to disable the

gF‘GWﬂtﬂn%ﬁUS{yhe virus in a target cell while enabling
the virus to growin a host cell (e.g. such as a
packagi ng or hel per cell) used to e i nfect

PR Perede Slnocwisim e ccapsobbe e gehbYaioy el
Céﬁlb@@?h'ieﬁgls\é ﬁ@ie@é’(ﬁ&l ebessicl éﬁcoﬂﬁ?@dt fs'afst &t iatakiant chain
packa |ng er ljne an cont

S eerranabLinegr fo aglﬂp rality ﬂfga"t“ﬁ@”@)?b?tg'rgg SEogeg ot rdgment o

PRrYAINE begdtiEss, Raem s B, e edutt, ave sb@é@ﬁt t@rﬂ It\ivelvébhmbre
viral functions are exp ressed ecific

in
paciaegicryoisinsIRE PpRides & If"aE'i“ﬁBEOfI;L{OtEWB\Hﬁ pPR e
arhe Ad8BIR eldionbiuck mEy R preé atdigch:s Blaskne mhets@ @clude but are
vehi cl e conprising the nucleic (ﬂ%___grconst ruct

deeldiniisedoraierahpesomal SHERERAS "SR RIRGYINB goteins related
gﬁlﬂz@rﬁ@leﬁ %ﬂ?sleﬁiaﬁo@fsu@ e%s! Iltlﬁﬁl;(séfagbtdﬂblﬂmsdrfd&ﬁsiﬁd Giids encoding
nol ecul e of approxi mat e arryin e
Bt (i ip 1BBHECo Tataselue s rdia s IPAZ {3, ox43 or
r 8flet @éﬂdegi’{hs eV |1rﬂerct$iflﬂ?r€g'ﬁpLjMn@bﬁe?n§tﬁ@?rd$,\ge{ﬂed lenditidmg4natural
regi on at _are essentj roviral .

e SNl aciinn TaxBies SR e apBeyihgh chiske
[ gvgmmmvgﬂaﬁyor Reiged @dlleepitbge.ant i - vi ral host i mune
response. The E 1 region (EIA and EI B) encodes

protelns responsi bl e for the regul ati on of

t IrRaprITéRdd Sbedimbheorhe Brles@stnoveRtio e regtdioacio totdeict

E%orﬁxgﬁl Ie%natgeas?one gene encoding a protein related to antigen presentation such

as LAMP, LIMP, calreticulin or Hsp70.
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(E2A and E2B) |eads to the synthesis of the
pol ypepti des needed for viral replication. The

w@r@rms28s6 encoded by the E3 region prevent cytPCHBK006§00675

cytotoxic T cells and tunor Egcrosis factor. The
protei ns encoded by the E4 region are involved in DNA
replication, |ate gene expression and splicing and
host cell shut off. The |ate genes generally encode

$h (&G prefreRl piRiditRert @R el grasdnt ghventidrithe nutlalc ecighmingtruct
In"addition, the adenovial '

enone carries at :

EPEPEses fideast ogr gene enpeaeing 3 ot Eetod 5%”%8?8"#&'&5 goepding
aneh Ba&kadi O S PV TaE othee somitxiral or fraercBiNAarrgapljunaibn on.
The | TRs harbor origins of DNA replication while the
ERBEYSHRt i on region is required for the packaging of
adenoviral DNA into infectious particles (see for
exanpl e US 2004/ 0157307). In the nost preferred

nt of the present invention the vehicle

CIHEREFS bitEndterewin beluek€ haeitd refentta grotp astraesdplidraticontrol

herein 1s a replicati fect]. ) [
BRI ALy URIASRY Lo R PESTERI TG EEradt I Much of
Adg tlinPhbole 6 bW pBorfiéterddre Rginieerdedveoirtra analyses of several

diti 11y replicati { i
AP pemeitsdiadiha bioge ot Tag EEVANR Bl Krase 1S AESVRO sany
RfMlsthgioatunite. THRk sludidsha@gradried by amwee tecentwarlieayeishawn that

vector is replicatipn-defective for, the
(oglers gra Ghaoser b dp e cgionel rodies. aplgelil o
EdoproxImateRdBR0 vh loh DNPaakd onretaingtdne or ewire recogpition sites for

conpri se additional nodifications el ef ] :
FRBRRBRE! BRI REIORS A [FoBhe o TofF At fropgles ynctions o
AsosRicArRS Staftfsita forENAeghithésts tTherbesskridwnusanmiced thip is e

therppsensitive nutation | pcali nt

AT R Bbnsche Batarn bR T4t Bsleh o o' rdifoter for the
SiRemeian gaamirﬁl geotyaudedtiiyEitaraferasd gane grat thepiorndier fenthe SV
regi on. Additjonal deletions. within.the. - i

4 i gatesnag T emeat ey ungihy Hr e pRArTEgE Rk e place
befiinigatitel. | vered to be increased. However, it may be

advant ageous to retain all or part of the E3 sequences
codi ng for polypeptides (e.g., such as gpl9k) all ow ng

t Reditidriall rontot@ssiapents hegulatantinefragusneyrotiranisafiptiomatinigation.

ti .S d ti i_ni
il e g R ST RORS SR0P p pf Pg ht E
gamRugh ameitier ofpionuters haebrecestly bden showindagbntain functional

th f th i,ral i X f .
oVBRR AR oD o bR SRR SR B o RS ity
gRsEblé Nsd thet promotl furetiore &l freseriédrbwhert blementscdre inverted or

t t,. bei i nt.rod d.i
" Rbed BRvA TaRge PBRGET YEREk Pl dsPF 4R SpacbeRfoen slements
eg@ggé Zarelagsg E)d]750 b|bA gpaﬂ:b@afoge saiyiiebegiss {csdssline Deapeadipg en the
U . JAdgnovi ruses, c Il .
v RARFoRe res LA R O QL e or
bpidiependeritly tonactivatei tremscriptioh neny promokeréhaicagidireetriranscription

B3 Pba S0 P BB oy W v

apweation. uses are preferred and such viruses are
avai |l abl e, for exanple, fromthe
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ATCC (American Type Culture Collection). A preferred
enbodi nent of the present invention conprises an

waadeinvicsas such as: Ovi ne adenovi rus, Cani ne PCT/DK2006/000675

adenovirus type 11, Mdified28ccinia Ankara (MA) or
MVA-BN. Adenoviral particles or enpty adenoviral
CApasskt af 1he peasenbiaversivf complis@Nivt lclBidCIcki condruiét wherein the

constructs or nucleic . aci.d based delivery vectors by a
RHlest B ParTetals Ikt AN A AU Y Proin T pepile
PErRERY sederite ifpReBidd BN @roniotbhéhaplifs&ftessidn of the construct.
cationic agent(s) such as pol ycarbenes or lipid

vesi cl es conprising one or nore lipid |ayers.

Adrnofurthal agpatt thel ths prayotbeis erpRUgDNAING gospagahsitutive
accor inq éo.:i\n conventional technique.in the fi el.td
OO &'t ‘i&’é‘%%ér"&w&?{ﬁp@@ﬂ%‘ﬁmﬁ’ﬁ?} C profoterp fissyp sgecific
helopetery bhdiSell Whé epeditiprtbimeters.n trans the m ssing
viral genes necessary for viral replication. The
adenoviral particles can be recovered fromthe culture

serefped ainprobuteraingslidé ) mumatdgotdialited t@fcbastitlitivel Bomotrs such

OB LA b 4 (SR B BloBrhy B0 Bl et % 4093 rus promoter,

Ua hu@ee ithimuhodiditieny virusabhg teyrpimabiepeatiprombiar, gellologeyraiyus

be achi eved ,w } h vectors deri \{ed %gm ad§novj ruses .. |

HEOMOE 2 h P i e IREMIA YITHR PERM APl 2RERPEINSRRT SRUS Mg digp early
spr;:ﬁm PROUS bASOMBAIrUS KRBV Fromblee, shwmnai aatint prowibter, a human
i nfection

f adenoviruses,is determ ned by.the
Y SRR RERONe o 2 CLMIAN 2PTog 0Bt RPO|st < meaaovT s (CMV)
Sprofrate 208 spremmarssusee celatise plomadidr] mdueiiamtombtess duchess: a
and eﬂton present at, the surdr{gce f the a%enovi ral d
oS REOTDP 1T £ A CREOMEOI RGP Y- PIRRP St promoter, an
Th l;ar,g\cylcﬂihé ptamgtet {Cthétgqmcﬁr telckﬁf)prfiésUﬁSﬁecimomwrasmdzre?: HER-2
out e c nodi fication o vira ene e in
Pieer MR B e TRE ale{ioiefbe Ahe bietich AL OFRfees R
peapiable of dpiddding tahsaiption in eithentiesaion from the prormoteque
cell surface receptors. An aspect of the present

invention relates to an adenoviral vector conprising a
niidVamtdged ©f asing tin ircducibiecordmoterdicludea she optnaot praddingad

T T W e
n I (0] i N ANO @ CcaAsS®ES

an denﬁvi ?g; y (z:tor , \%hvgr?n t(tzw v cheq iqwe?ig)n el

oMBE Bepcet ot reyeein B astiingbtabio s heslt ot fpd Habldnt B e

atirpe of eaasinatiopept i de which stinul ates an VHC | |

response. Preferably, the adenoviral vector conprises
sequences, wherein the at |east one antigen is

olper prieferneldyentbadireehtitice hindeiabeil @asstrueh eorvpiSesespromster selected

stimyl ati ng pr in or i.de or, fra t VHC

PhShearol R MY plhyise b Rk PR et pREES V redefiR

stimulating protein or peptide or fragnment of protein

og 'B%EZJ’&@ Iés preferably an MHC associ ated protein or

roe. h an MHC associ ated peptide can be but is

néh aspect of the present invention comprises the nucleic acid construct as
described in any of the above, comprised within a delivery vehicle. A delivery vehicle
is an entity whereby a nucleotide sequence or polypeptide or both can be
transported from at least one media to another. Delivery vehicles are generally used
for expression of the sequences encoded within the nucleic acid construct and/or for



10

15

20

25

30

35

limted being selected fromthe group of: ER
| ocal i zing peptide, Golgi |ocalizing peptide,

werwosassé pepti de | oadi ng conpartment | ocal i ZP@IDK2006/000675

peptide, |ysosomal, MIC ClLY, nelanosones, secretory
granul es,. Birbeck granul es re preferably the

s Rl e B B BRGP9TRe Rl
Qﬂﬁxﬂﬁtga%bowgﬁthd Erds@ﬁtdhmttléﬁ) ﬂmmmtledg%aicleas agehicle

| e can e no el n . .
ittt Teora hstasowt o B e elnice. Dl eaGed eniS TebRfs, ic
%Q?dj OMﬂélééﬂﬁramh@ds{édlvb’b@Fs phelcel Baded ehiclesd Enampl:ealtof such
vector co ri S a eas one S | atl n
stelvasy He'&JP'ngﬁ Ydgebare P%HWEWF% %ff 8‘()%4}*??% 'H@n%t i de )
&Hi@;&éhé"reé/{'r@d [l frehuidtions! ls@cih a(ijﬁghpmsomelcarrmrs [woptirngitoe
or ragnen I N lde |I.S | hvall a ain.
R A S T S L R

Hohjsabdtaritibatanapeyghtioroftviral wpickesdi ng of the virus or
the construct conprised therein. Such proteins include

connexi ns, gap-junction related proteins and
D@bféfér%d%rﬁ@odi’rh@ﬁt&ifﬂ% présgritéiventiateyaad cmamry of thetreicleic acid

%gg&%@ggl\ée%é hglr(l\/g %ﬁ%ﬁ @rln a %c}%/ye&hglqs?s ‘%s?émalythe

t dtih@ b tﬂéﬂnUGIel@fa@:tcB(tdetrma|u@b&dold<parﬁdlesrls elfhwduaed embodiment.

FIR LN CORTT R, STV

CiPdARfdreising paftitlgbsrhisarémant ebuiponatt suct asa geaé goed i n
any of the above. Such a reconbi nant cell can be used
a tool for in vitro research, as a delivery vehicle

f Rindr& prefiéredceérabediingntasitisd preséntamveatiom acmpridess Jemas a

th | d t | ej
Ao behiE, BBee 0 yES b el rfors IR dr B e S EL e

| fdenadinged, tefrtbdinges) ISntlwuﬁes; bdermp:n_asson‘eléd Virnses, herpdshiguses,
B b VHLBa LB SR Bl Boses

opora
| RRAMVEOS vedtor arbBRARIrfisisecor. Sndh pieal tvectbes dremsdikdnwnin the art.
Sui tabl e cells include autol ogous and non-aut ol ogous
cells, and may include xenogenic cells. In a preferred

evipgl dieb®ry arkliften mddeiup aitivel compeents; ta robdifiérbvipal gseeme and a

[ nv th t]

T e S0 RS bR A e
Suélfe@derm Br espatwith paiteing bﬂwelahhah/hﬁ\lrmd)‘rewl Mostsourrent vectors
con3|de n_anti.ge nt|n

i H%‘feu‘fﬂ’@ Btulfc Yea SWH% Fq %’(ﬁiﬁl cr op tgg%g@g %8!(4 s,and
Cpiotetts Beatrhl mucldiyhoid elnd\e@nm the mstes toAPGS ancwemtho@sget cells.
of making hybrid APCs are well known in the art. In a ‘

nore preferred enbodi nent the APC is a professional
aPtéf@@Blyan% eétttbnrsgar@ alddifiad dromowiid- typefvafalaaﬁngorrtehéo dieabliedhe

agroQA/rtl_Iwco the vnrug lrn a argelt Icel?wﬁ’ieegnabhﬁg ﬁ\ee virus to grow in a host cell (e.g.
such as a packaging or helper cell) used to prepare infectious particles. Vector
nucleic acids generally essential cis-acting viral sequences for replication and
packaging in a helper line and expression control sequences for regulating the
expression of a polynucleotide being delivered to a target cell. Other viral functions
are expressed in trans in specific packaging or helper cell lines as known in the art.
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The APC according to any of the above nmay be a stem
cell obtained froma patient. After introducing the

woreéss@ci d construct of the invention, the BECBDKE@®GI000675

may be reintroduced into the pgtient in an attenpt to

treat the patient of a nmedical condition. Preferably,

t'?fde% lilusl Sol ated fromthe patient is a stemcell

differentiating into an antigen presenting

céh la.more preferfren embodimest heokbidiedcomprising théeudleio peidabnstruct as

t J AV, ' ]

| WRpPARERIolh RTLARR R RO B S ERRY Whoor

prc@yblﬁtstﬂand@deNArrn@ieede nbapmwpmetaty 3hkb carndng moteathen ypbout

Si gg}% e d

a r‘ﬁl{i’i 2net CEQ&rﬂH éc?ﬁﬁéfé c}ﬂé é&ﬂgétrl& g;c %hg Iearly genes are
%nioglen@gms et to:E@)rtbateara @ssmtdlahfm vntm dsepiisauum with the

Oka@gﬁ'noﬂ fm% Fegﬁn‘ﬁn&/hicﬂ\@Péllede { Eﬁat%%ggfuﬁ Giral host immune

protein enco erc acid construc as

deegnonped H&e&bﬂegloaldEWand: Efﬁjransodﬂy rroteinsasspamsible for the

oQ@éLﬂéﬂOY]%f Yrah%d?ﬂﬁﬁgn bﬂK@r\/lrﬁ enBHf'é' E)gﬂ@gs @'ﬁ of tﬁé‘%‘z J88i8n genes

anE® ggili %ZB) @tagsls‘ ?D Tgrﬁ syehpeslel ef thl;pO&Mperxlmasmqeded fnr wirals
SPGB0 08 oRACFL Eheldel L ESTEQth BQURBIIL o) ot
t Gghs @t tugior negrosis famreTbe) nmt@n@emodpewomtm E@eem@ are iavolved
SO RHIAT R BURF RUER i 486 LB RARREES B e e
r sepghooneralyenchderslriciurgl wotsins cmtrdwtmmmhh aireli qapSId In
abeMfon 3?»{%5{5@1&%1'8&6 leRes' & cié”é’c%hg%o 3 ITRs (Inverted

I NMMunNog ["ecul es and acti ve
i rﬁ@ﬂn@gl I&Qnﬂat)ranqlme@ls@gmsewenp@m@ﬁsest@lrf@ Eﬁl‘dﬁk repligatidne The ITRs

| LAk ohégﬂy Eplgfxlﬂt?%llcﬁtlgﬁ)wﬁ hg%neépsfd@gﬁ?%?n [gr}gaﬁ%fd for the

retainin e i munol ogi c activit

C @ﬁclmlngs@@dﬁmvmah@Nﬁaetgu infectiawsparticiesi (see tof exampleiUal |
ohohAh1sER7).N an assay for detecting proteins to whi ch
the anti bod bi nds. Vaccine conpositions An aspect of

the present invention relates to a vaccine conpri sing

a |kl Rbt pRGLASEAY R

i nvari ant cha| n ope?ma{h?\r}gﬁmﬁgw%egﬁmé&gtg F'I,[easthlctl)engomlonsmg
athe Bedipie agid eprstiichas é%ﬁiﬂlb@é heeirt is @gaplivation defariive adenovirus
apy h%@ﬁdlﬁor%'ilﬂé-’dlleat% d%ﬁeltehfjéadenglﬂﬁjs\.’ﬂa llé ng?{:t&g%én be

conprise a nucl el ¢ acl construct as

in an
t 89IABYeH to g sondifiariate rerpéiyati\/ar(flﬁédrvgﬁf@rsa@ gwedthrgpé:ate
MediecRERNh spéraﬁc (Yé?l@ ¢ ge SGQHTBQBrlothfe%hv@“c‘é%)dfn%oﬁr%rtaﬁﬁec%, an

i nvention can formil’ated accordin known
s ggﬁnqygab\sgctqnés @mﬁatlpn-,d@f@tlve)f@é the E tion (e.g., by total or partial

PRRIIET 61hLEBbhSSIRGAD! PR BIdRAral YalkndHeSR 1 oAy

exci pients of st ers wt e active agent
egempriemedditieng! medifieafiops &dnletionsy ingeftiens enmelelions inenaey more
' Wél\ﬁeﬂé@' Ah eﬁ&h?@'of aR rgrﬁé@ﬁéﬁnoﬁ% MG R By B tﬁé}%%ﬁnsmve
nor e preferab humans as t are nontOX|cto
mutation localized on the DBP (DNA Bmdlng rotein) encoding gene. The
adenoviral sequence may also be deleted of all or part of the E4 region. Additional
deletions within the non-essential E3 region may allow the size of the polynucleotide
being delivered to be increased. However, it may be advantageous to retain all or
part of the E3 sequences coding for polypeptides (e.g., such as gp19k) allowing the

virus to escape the immune system or inflammatory reactions. Second generation
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cell or individual being exposed thereto at the
dosages and concentrations enployed. Oten the

w@bysioadesgi cal |y acceptable carrier is an aquePUEDERD06/00067S

buffered sol uti on. Exanpl es o1ri3 such exci pi ents,
carriers and nethods of fornu l\tion may be f ound e.g.

Bﬁgg{n%ﬂf ﬁ"‘*éﬁ@f@ﬂ e%%a%ﬁﬁ@?ﬁjdgrgé%%n l\c/:tg;%(folr(lsrng substantial

pbyeetm:l rogdifieetibys &I:Mitﬁtﬂe&eﬁdﬂél ls?rﬁtﬁeslél of he&irBEntigess also may
ers such as §hos hate, citrate,

2Rk st E‘r‘”g%tgrrmemérs Y- teUR CRRIRTIAm PSP SPigarargene in the
airensduced aelisd The oucleilzeidonstirid ibgig ifttRpSed h‘ﬁd‘th@%"‘hay be

PR 8o B 1 i 5 g i cing
petyusrcss @eeﬁomapmra/usmbmnsmomone am no acids

such as gl ycine, glutam ne, asparagine, arginine or
| ysi ne; nonosacchari des, disaccharides, and other

cAdbmhvrdsed e hendérived Ifl@ngdmycmﬁﬁan oredHasesoufde, ﬁrq:)‘atrﬂ'duﬂaﬁ’camne,
ar al cohol s suc

cg\%ﬁltd ng a ent S suchf A
nannit ol 8r 8P % 38 eﬁﬁ?’tpc’m[}“ﬁ?r %m&a&ﬁﬂ“é‘ﬁscﬂ’@'t%rﬂéweé)é may
sbelaunybricdimidiso Any earowpecnaawefa@;rray&ds HoWelerathe NOREN TM ,

n . ITM To
PR R e i i el et apepie dergoampteofom the
sATCeHAmerioan EffeCulture Catladtiohkt r at i on, such
conpositions will according to the i nventi on contain
an effective amount of the nucleic acid construct, the
ndprefered eintlodiorest ofithe pmﬁm rhﬁ@ﬂrowicbhipﬂs@ éiﬁédié('@)Wus such as:

% I he h| neric

U eBe Rl S ilbe BororRighBe s BRERREveine aniem v or
vEYArBldt i ng with protein or pol ypeptides as encoded by
the nucleic acid construct of the present invention, a
carrier will be used as a scaffold by coupling the

pﬁdﬂrmvmal pertiqbeespar ethegrsty laemmvaalaamdsﬁb aisodadibediskd td fignsfer

r es he carri
HIE 80 Bl RIS P PRSP dehivGPrr=aiw A BRioapriated
St~ l.nwh@rza‘mn pnoessesnirhnsg:rmcrmsr cag ee lacwiﬁ;blehadi MXAE Presence of

%E%tlgﬁr a:azeg )s m_gglﬁ %mﬁf’@%ﬂ%g' call %Ja ng%tcan?ogv\fs%g one or more lipid

peysrsacchari des, polylactic acids, polyglycolic acids,

pol ynmeric am no acids, am no acid copol yners, lipid
aggregates (such as orI droplets or |iposones), and

i Adenovival paticies may be pleparedSudpropagaitet scodrding/® dnylﬁfbﬁ%htronal

R A 0 i s
anfeeh suppliasi Jl’ljmssttbé Missingiral gedidsarecedsdrineor &méliféblrcﬁﬁdn The

nd/ h
2 S i ST L TR Lt g o e
anedls atter lysisrane dptiapalikiythet surlfiedpetortiegne yandard téenittes (e.g.
hPérﬁétBérag n§Q@ﬁlt?a&&ﬂﬁ{@%ﬁogﬁbu?no‘r’]' ne serum al bumi n, "or

I mmunogl obul i ns, or
hor nones, such as insulin. The carrier may be present

}(%@I?c%@% E}Q‘{rfrchta%@tr Jn‘é" %gtacﬁfr'%% Fggcgg%tr@ixgifﬂ(gm{a:&rnnoviruses
dayibgPyoad bﬂﬁ(ﬁamge !erlskle lmmﬁftdatlbrm of yirabpinjdcagiroteingnor example,
ttﬁ@é@&?fi&t* bf rH?e%trorJl BFA AL b H B iRy By’ e T4 ment to

respo
cellular receptors present at the surface of permissive cells. In this regard, the fiber

and penton present at the surface of the adenoviral capsid play a critical role in
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patient. It is further contenplated that the vaccine
conposition of the invention does not induce any

W@ YRrmeess or | ocal toxicity reactions or any oPOEDKS00d800675

effects. In a preferred enbodgarent the nucleic acid

construct of the vaccine is packaged. Packagi ng neans

f Qélluﬁal?%ttgb‘r%@rit CTrﬁf%' QelPtQFE{%hﬁé‘ 6f ade%{nHj%%s BApe cﬁﬁleecau ey
from butnot [imted group _of: RNA based
bgg@qjlc\ymfmagon P the dirgl gsed coeedingfiker a{ﬁﬁmpe@ﬁpﬁéwﬂﬁr@fe

VRolified ’flb cirgfehio\‘l%a}gaylg o ShetificGitktachés &fih \{lﬁilabé |c€l$surface

coatl ng o co i dal gold particles, biodegradab
pEAOPArS. i cr ospheres. Any of the previously nentloned

delivery nmeans may thus be used for packing purposes

for use in a vaccine conposition. In a nore preferred

eﬁcb@@per@@f thetpsegsat lngnting raletasdo @n adreoviigbveater cesmdising a
F%éc‘itfdgtc]pﬁé’ﬁu& Bﬁcdﬂﬂffgcém@as‘t %né‘aHﬁdeﬂlan%)%?geﬁéﬁb@pﬁéﬁé?ﬁ er

cte rom but not limt p of:
asemmuqmggmeet of@nretedn on paptide Whigh stiayaies AsMbE-biegernse.
virus, herpes virus, vaccinia virus and DNA virus
vector. In an even nore preferred enbodi ment the

nAduher agped of tesresant inyentigndelaiasdp e adenpviek uerder, Whewin the
ﬂu@é’&f&‘é‘@oﬁ?ﬂuc‘f BRERMes at RabihdMeteirPbiSicplid&er ﬁéﬁ?ﬁ%t@ﬁtprotem
e nucleic acids construct as described in any of
h@f eemida Nk sé'rfnqlaﬁ@s e MHGH respopsekaged in a
replication deficient or conditionally replication

deficient adenoviral vector. Adenoviral vectors are
d BeafeiablydtherndgBe dial veqiorn aeaniises 8eqURACRSs Ydeteintherafdeast one

I amed%l |errér§{.m3ﬁﬁ1kbe t@th\éaéma{éﬁoﬁ@mprd @sa&s@tst.hmﬁqgtpmem or
vectors his encompasses that an one or

dpeptislecsfragmenteianddtg respesee @Emgl\éagg BELRIR PbB%P"WﬁyT'EﬁeMHC
péﬁjﬁﬁlgtlﬁd”ﬁr%teﬂg of ;?éb%&e bmag’rﬁéﬁt%?rotélh%? Eem%t.gr Efefé}ﬁbup &n MHC

as escrib the a ove. e .
i AvEasiateshPolain prehaRiife $l@haﬁre'§HP@Sa0%f@éupﬁet'%?ﬁﬂ besbyfds not

t ﬁr'hﬁé‘d bé.ﬁgl Geleftbd FroR the ngoupe&t PR JocafElAd BeptHée@%ng RELiIfy

may diff fromone anot her or not, and nay ly
| Rbplidec ANCaspma PeRiie iacingsasmRar B I0CAIkiNG bRRIIGe lysosomal,

AR, IS nrReinBsomad Akeretdly hHIHuRA! BRSRRGrafied. he
present invention relates o a vaccine conprising at
| east one chineric protein as encoded by any of the

n Wr@bféfeﬁfﬁb@ t@é@én'b\ll?él S/e&%ﬁ sdrhpeds %V&UBSOM?@pﬁde loading

chimeric protein or getldelsto be use an

i RAMRFYRANt Ipgalizing pseﬂd&r HEre 80 epgoserts! eerfidsrozting pymesikment

OfocH¥ir%y Qéptlbe%a% &ﬁ"bsﬁétlllﬁﬁtéd e BEihy b cbPYSEM ithe Group of:

reconbi nant cell or it be prepared by chemnica

s?%'ﬁ@&%a'ﬂ%ﬂpﬁﬁ%ééé/”ﬂ(ﬁﬁ%% ang invgEanighainas descri bed i n

the above, such chineric proteins and / or peptides

may be coupled to carriers to increase the imunol o%
ééﬁb%‘éer@tay thecadengyieal Mectpr ¢reprrisge &t 18t oRg My response

a@lmqnuaﬁﬁgeb@cb.%,t Pegtitie W rB@UENE pﬁﬂélH‘b@BéFtﬂﬁdérﬂsald MHC

exci pi ent, Adjuvant Adjuvants may be incl uded
v ERSPPREE SiimyeiotRreiein & ReRid® Sefradhaent GEETOi§iR Of H?RIH‘@ S invariant

reggenNse. Thus, it is particular inportant to identify
an adj uvant that whenconbi ned with the antigen(s) /
nucl eic acid constructs and / or delivery vehicles

SH6E adenoviral vector may furthermore comprise proteins that assist in the
spreading of the virus or the construct comprised therein. Such proteins include

connexins, gap-junction related proteins and pore-forming proteins. A preferred



as adenoviral vehicles (any of which may al so be
referred to as i munogenic determnant), results in a

wWQ a@eiosasse€onposi ti on capabl e of induci ng a strPOmDK2006/000675
speci fic i nmunol ogi cal resporsse. The i mmunogeni c
determ nant may al so be mxed with two or nore
dbrhb&iRBht U/ MRBER ifViehBtn &8 prigEd RinSRfchOiral V&6 dhoding or
conpositions are also referred to as i nmunogepic
cORpIEse FWRRIISING aYONB 8 Ske o g ollowngprgie ﬁ[%’é?d LSl
aiflierdENfab sprad@ingomrpxlesas ahg ¢imgt, used for the
generation of antibodies in |aboratory animals, such
as nouse, rats and rabbits. In such setting the
t RESInASsht @kl S| de effect is rather high as the main
aimis to obtain a strpng anti body response, For use,
and2srict abipe HlesentiBrention relatesia A el senPEsing the fjygletc acid
esheeluc!dsWefifsd Ry ion tHAEBNE. Siich Hrdcembinaaticdiah behged a tool
conponents of the vaccine ¢ osition, in Iudin% t he
af&’FEf%ifR resgarghy @] ¢ delyspa ‘?ng’ééhe 'l“ic"?'%a?'% PPRiuCt or @s part of
r £ gehd BdrdpyabgimReTOATASIE biartoRabudiiand ABtieitiasid Rke@N¥ctors
adverse reaction, suc . oma, . abscesses or

as, gran .
f RRPFAINGNR thStyantRE fande o %Pa%ﬂt’e'i' REgHesvel own in
tﬁg%rt\/a?@_ QA't/mfhhm@mé hriidrbigljedlornel I?INAﬁﬁtp tHdTn@Iéljgltiff a;deﬂ,d

enbodi nen e vaccine conpasition.is suitable for
SR s GRPP TS HAeRroT TRasomBdvSipy 87 Py hppbgrament
hgieiblestHms @fdudetuesiedovs @nthtRnRiuediejdu tehs jand amdy indlude

sui tabl e f?r admnistration to a manmal and nost
pFIPERRIBICEIS: s suitable for administration to a human

subj ect. The choi ce of adjuvant nmay further be

selected hy its, abilit Q stinulate, t type of L
e e s R el SR Coush ol e plRentihvention i
agdrptiset Mithngh dMigel PSRN CEINNARPTY | Ay dBi)hdl®resents antigens
forpulated.to opfim z di?@r'bu i on and resgntatLon

9 Ehaiiase &y Ssrociayom Hilh AR MHIS SRleclie g tqsiieied an antigen
pereb@iting el SuchiRlipinemieabui areaidt iimiledymbaophiayep edbndritic

accordin o their origin, it mneral, bacteri

ol & calhn bt 0o 2rnJedlen Roe v ethad Sinpidie hifstaghpos are
uRelekndwn in tied &ssi fication is the mneral adjuvants,

such as al um num conpounds. Antigens precipitated with

al um num salts or antigens mxed with or adsorbed to

piare mbmfwrmmmmmw WIBC ey rdiessibrias actigen pr?sentin% cell
ext ensi ve t u it r in_ani nma an
FeLESt PR TRVt oA MECR g B BLECHsprera el | n
regi onal |ynph nodes of rabbits seven days follow ng
DR Sy B PR o2 S B 37 paven
gAﬁaﬂmﬂnnkmgtm@dﬁﬁdfhfﬂﬁﬁh?ﬁﬁgoﬂ@kmM@mﬁom?Teﬂmg1mQSnaybe
een shown. to correlate i.nti ion,.o e draining,..
pibreRHEboto R PRl g Blerietel Wl be Bt B oBton.
aPiteferablyg, tad rENisslatsdeatbrmticpaticnts i siemsall tapdbiadf differentiating

i.n reas%d hunnrak inqpnity, cell nmediated i munity
a'BE’e%ﬂ%n 196" REESGAINE €% ght 1y i ncreased, as neasured by
del ayedt ype hypersensitivity. Al um ni um hydroxi de has

allt Tc’sofugﬁgr%ogg Tcr’w%(uldgg gvitﬁ‘l% tﬁg tsc':c}/paetc;f r’[]I'C:’e present invention to that the

antigen presenting cell comprising the nucleic acid construct of the present invention

does not express any co-stimulatory signals and the antigenic protein or peptide or
antigenic fragment of said protein or peptide is an auto-antigen.
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t he conpl enent pat hway. This nechanismmay play a role
in the local inflamatory response as well as

WO povanegso©bul i n producti on and B cell nmenory. PCT/DK2006/000675

Furt hernore, al um num hydroxigde can protect the
antigen fromrapid catabolis Primarily because of

their ,excel,l ent record of safety, alum num conpounds
NS apG an Sadj uvants used in humans.
ARRbbjett dfaﬁegsregémurm/eﬂﬁo@mmy ahibrierit %rdtélﬁ%ﬂcéﬂedl@ﬁh@ hudkic
uvants wi th bacterial origins can

o g?‘?‘?ﬁr”ﬁ%@s%?q’@l hesein @RoYS: Cﬁﬁlpa 9 aﬂﬁeﬁ%trﬂqed)@gratwdy

I liriked |rA)anémcthamSatndrm Haat oS aftryeRichrsBintdreRptide or fragment of
er| eukin and 22 The | ast decade has broug

s?agjﬁi P'Fti'gc?&l‘?tprﬁﬂeﬁ‘g?r Ssplide ByphimeRsmpelan §understoed; %QP'I?F'CG‘”Y

S@We’ﬁrec&ﬁhotéi@maﬁ lsQ=fnc§§éd MEa ﬁgﬂﬁ@db%rﬁe‘é{uérﬁcebﬂ%@by alsplicing
ertussis, g/%co acterjum

tﬁ?ﬂ%ﬁheﬁ?fgg’%r “1‘1”;38 Piptesoirantial pBReS asRTlgs OF (omypREQM nucleic
Addigvant (FCA) and Freund s I nconpl ete Adjuvant (Difco
Laboratories, Detroit, Mch.) and Merck Adjuvant 65

(Merck and Conpany, Inc., Rahway, NJ. ). Additionally

smm b&kdceobtdlp %Y@éhﬁmhéht@ﬁﬁ@léfb@ﬂ@ én Whﬁﬂibdyhﬁatﬁfaﬂ&@éﬁgmze the
vention are e Ti termax C_assi cal

GRIE Sty 5 feflioddRauin B6pr: Ex Ih e, arUbedy 18 Uggergtpod
a:ﬁdmﬁ\o@%um? Eholécul@s @né gV p@ﬁmseﬁ,lmmhab@bmlmh@ecules

Ilves HSP der.i vat.i ves erjv
B AngRien s I e B Rt MR E G e P BRI theseor
Crefdming dwe\/uﬁﬁllriolﬁgwmﬁlﬂtmuaﬁ bﬁtlddd%s&a%% us3a)for the passuve
pertussi.s i H’{ﬂi st as_ an aa{ vant i.n the con ﬁhth
of "M PBQ@WB aANIFAL R Y SE i 2 §S§RYSOLERtRFINg Pcr?}e'”s o Wi the
nadm;bay Bingel | - medi ated i mmunity through action on
Tl ynphocyt e popul ati ons. For |ipopol ysacchari de and
Freund's Conpl ete Adjuvant, adjuvant active noieties
hw@ﬂgagjm;jdémahgfi ed and synt hesi zed whi ch perm t

%\ ﬁbr uct ur -functi oln %I ati onshi .These a] id

REGHE SPéedsef‘ invertion igitss 1 A VeRHLRG H'i'%”g 3 Puclelc aci

CsHYUeRtd eruaslingCt (wadt 0k invaridie chdie ©petativély Biddas at least one
' its i ous derjvatives,

BB R AT oo imahiant 3 st aricin HisiiSiagptde. The
aeicdiviamiay thos compiistad hocleivlatiol dohitasd ﬁEﬁieﬁﬁeoDh ey of inpiathove.

| si ons. et c rtai et her derivatives
o AR e R PE SR EE Rt B ettty ol use | h
humans can be produced. Freund's Conplete Adjuvant is

t Tige eao@méafodwdosntumst:ccempg o tmnm\a:lntism oah be fdvinoited adblding to
osition I n

TR aE5¢ aich A2 5 bR ZATORTE o oS SR s pRameCralice

oﬁdmeptabbemne:ré aisd lefoval 85 ealpidits usstdbikgeradjth tanadtive mgent.

| TSR eRERIeR 10V BR abtrpif iR B ietirbe e faf g8 RS / animai,

s;apmlzat?y toa\mmfatw attigbee sefdnatip thHiUrgarPs atlen ereiaHdXic to the
t he m cal S cor n

i i RS BxBonreth bR nd BSe s Ay st Fetins

peroploget] Ofenihe plsymomglcailytacoe;ptaﬁlb Icarrley [searodqueous pH buffered

cI sification |sS necessa
S’uon fExampIes of suc eXCIpIGHES cXmers aﬁ'g1 methods of formulation may be

found e.g. in Remington's Pharmaceutical Sciences (Maack Publishing Co, Easton,
PA). Examples of physiolagically acceptable carriers include but are not limited to:
buffers such as phosphate, citrate, and other organic acids; antioxidants including
ascorbic acid; low molecular weight (less than about 10 residues) polypeptide;
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arbitrary because nost adjuvants appear to function by
nore than one nmechani sm Adjuvants may act through

W@ri079e2856 ocal i zati on and delivery, or by direRCT/DK2006/000675

effects on cells making up thgs i mmune system such as
macr ophages and | ynphocyt es. Anot her nmechani sm by

Wo@hsagb%vﬂéuﬁ%fﬁh Nge1dth, Bhﬁnduﬁﬁb%[ﬂbh% apdrepKifc boigmers

I’ mmune response | creatlon of an anti gen de ot.
Tétick a@m@ée/mlwaolmﬂﬁr apinp@cids supl 288)yanard utaavn%.aﬁr\}aragme

Hg[ﬂqr{?eucgp I%‘gﬁ’ %Hﬁ%acc{li‘}hhdé%”ﬁ‘s%b&ﬁﬁde& 'aﬁ@%ﬂ@%arb@ﬁ%rates

etic yners uvant aCtIVIt

| mplupmgmamnarm@ge amemma,rﬁheia@n@@g@ma éggfh%EQ?fé gygar
b&c%lﬂé%h deléﬁlﬁtgl Shuopsiah s%ﬁffér\#ﬁﬁg* %hnfgrlohg' §uch as sodium;

ereas B. pertussis affects bot
nmt/@pmgm aﬁ@ciaytﬁpwbwﬁéfélv EENrTMepol@EMmee%'y%ﬁl (PEG), and
agj YeanicsHipat may be useful when incorporated into
i munogeni ¢ comnposi tions according to the present
invention are described in US 5,554,372. Adjuvants
U?Sffd%glula@e QghanPJc%G{Bélll%Ed:épt@Jw chRBEARMUEIELIE a&t‘éﬂéeme

accor resent 1 nvention may thus be m ne
sadmmlstrguf@m stigh mmm&nﬁ%&m%@@kﬁ"ﬂ%t%fﬁe G Tective

GLMBr WM §8id QSIHé:trucP itthe ﬁurﬁl’é@ béiﬂ%oﬁé’tﬂmﬁéﬁrﬁ@@ed%thm a

baseg formul ati ons such MF59 (m cr.of | ui d|z
deelvegevehicle atthe p!zwrl@mrotpw engpded within thegc! e"”@?zq construct as

( Hég(}lrlt)éﬁ fes ﬂ'g rQﬂqu? if v&%@%ﬂﬁ%@rﬁﬁ%mt% |dr§9ty tRles @8ehsddyd by

+ Nbno ni de | SA
5th13 lQ@dV%tr(JQ’ft%me e EINEBHON. 2 GiTeraf pe HEs 52

M P98 QHeketo FRA HUEE mhéatdﬂctlon
dé%%n %ﬁ%ﬁrggr ate Hﬂ*IgleEsil I%oTunoChemldlgg% arch

| nf:an mmmq lte§n0n9@t Thg cargisk protain By be @M FamRYentions] CALS
Viﬁcﬂﬁlﬂ'@%ty(ﬁﬂ&blnaéméﬂ)lé"foﬂ drEQIRRG ImBERgH nﬁﬁdetermmants Suitable
por a

i ncor i'ng 1 nfluenza haerra gl utini % Ag § sal t
wicaimielsrar tynictniasoe, A Metabel %%'ﬁﬁ%r? ecyles SHPEs Bfaieins,
| Bﬁl&?&cﬁﬁh@é&blﬁ?wﬁ&@ ﬁ&@b@fyblyc@@'éé%@t p@iﬁnéﬁtgémmwcw% amino

mcro deri vati ves (nat ur ?
s@@lﬁ cagolBREH ieid BaeTeRtes; (BH e@ C("m:3'e S[95{! B@éy E apdwactwe
Pmrﬁ‘?éap&ﬁélés Vigch cﬁh%lréeél‘éﬂ/}ell I(h@ﬁn(t&@!osé%?o(m}]? Bieil incthe art.

nmonosacchari de) ), DC chol t?? .
|Mdﬁ@@@liynimea@ BRIEAKS rBaY pingdary a%'mj%lﬂﬂ%g ulafing agents (“adjuvants”).

| 'hﬁﬁ’ﬁlﬁﬁgﬁ’an of%@ arfithaf Ha?'b@ ARy dut Afith \e@uvakis @namk bharmaceutical

(synthetic ol igonucleotides contajni

| eAioGs CORYPTIOBRASACIRG PREIPITP 4)C1Ucieo Y kT8 AOHfegt P ffevhole fmpet

t e&irReyarki, sBRfn proteiMd Slith ey rdridfdréin, E!ﬂ:lvlvh’é%@tunﬁéﬁ)eﬁﬁrs or human
ndogenous human i mmunonodul at or s,

hiserutpalgEminy3D @b Hmin, @B'alua%ma%ﬂmarqr&g’smonq%e?ﬁ as nsulin. The
VeBirfel Gy HeGhedsnt SRfethed Vith iafl RFuvafCstiibdepaabiertyarspd fom.

of adjuvants conprise: |Imunostinmulatory oil enul sions
(for exanple, water-in-oil, oil-in-water,

VG fHe tbilbvthg védhﬁ%o%po%ﬂi@ﬁs afe Rednt t&éﬁ@bﬁﬁb&sMﬁﬂ@ﬂiﬂh&rﬁ&useful
dj uvant such as Mont ai m ner al

s tienpraphylachs apg (t@:ﬁpyutlg\pmnglﬂqleg BWQP“’H %mgne response ina

SRAGKNE isStURRerddnfdndiatld et m&l\ﬁdcmertbﬁ@tb@ltlﬁn ofthewlehtion does
as adj uvant formul atjons, .and inmune sti

Cd\%mg;@%a@{ %@@%‘? oplegal toxmuty reactions or any gH‘\er SI%e effects.

In a preferred embodiment the nucleic acid construct of the vaccine is packaged.

Packaging means for the nucleic acid construct include means selected from, but
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cyt oki nes, heat-inactivated bacterial/ conponents,

nanobeads, LPS, LTA. A list of other commonly used
w@odjoawersse i s di scl osed on pages 6-8 in WO 030BOHBK2006/000675

the |list being hereby incor posat ed by reference.

| rmunogeni ¢ conpositions according to the invention

. cagntain dilyents suc s buffers, . . .

AP DR 4R ol o ¥l keheice Do beeeroRelhun. diigibgsed carriers,
weira lekpressios vedtars, délivb@b\vetﬁdgﬁ,lxiéﬂ)oa_ﬁédi lyag(_ﬂéé,ct@amng of

[ n am.np aci ds rbo rates incl udin ,
o PQloBlel Soig Bt Bes pdShradtie BV BRETE osr ot e ATL oLl Rregiously
EBEAfiorglddeditéry omeang mebycthiebe aé@tiol pa¢irsy @utPoses for use in a
e§{r¢1cm ecnt S. l\llgu_t ral buffered saline or saline m xed
W or?—nlpﬁ’ggl Pic serumalbunmin are exenpl ary
appropriate diluents. Adjuvants are generally included

4 M RRER RRLbiR y BcE S08 e
Atbmithe etccmbiioa giv@lce&bm_siom npagir deleuied ﬁ@rgpb@cirfwllim@ed f@ehe group
[ e adm nister to an individual in .
+ B PR H g b nirdt, SeRomSesatn Vi Befhes altus, vaccinia
anusrendriByA vaeny veotaror ding to a variety of factors such

as the individual's condition, weight, sex and age.

O her factors include the node of adm nistration. The
phicameveauhore grefermred etndodin@hi/the MpieR ddidesnsirayt dehe vaccine is

PER RTINS

Adsiisncartstracti asrdestriucin may etthe ¢ateit abp@softthe® iscdr® is packaged

ol i .ally or.parenterally. t hods of,
o EORBICARPR defl e P RiE Bl celiFepizekpPural potor.
(Adereviralyvetiors ire dessihes))in detall iratesbol@r , subcut aneous,
i ntramedul I ary, intrathecal,
intraventricul ar,intravenous, intraperitoneal, or

Lhm pepesct af thadientiort ;‘eﬁta‘as)im_.a \Tdneinprqeamgiltsingmvmtsi tlm \@lc®Ps. This
r n hi t r
Golibas O 5t AN ol o 6 iRl nB nidleb 28 o fuia s gRicfibed may
f logr pasked iinio ehieastetvh vdstory, these phytbebangoith type ak mesdribed in
' ine. ition. F le, .th CCi
A B TR SRR Pord et B R sina Comitig e,
ffoumrfveasr sinbeaors, Agaipsthessveoias mayrdifferdiangoné amsther or not, and
. ' f | atj . pills.
RafEaty RAMENS! SR dRIE0aT RaTER R ferdih above.
shu§sthes hspest ofthe upnseahidyartinh sélates to avabyiné opraptisiaat least one
(RGPS o beR o5 Snl St AR Blokt K farsfruo® deSdBEd Herein.
sWhenaahiserris, protejni aralolypeptivieds tvbé head aae Inusliegyenpit may be
[ | ' f Ik to .
(HRCAGERS EfessiBh B o brg'S Mite' G RiVAanFREHE ghdhuibeqigbove
dh Rgecdmignanitcet onit tayibe mepared by thémieavaymttias, by methods
i:Si It . ' i d d .
SOUEIT I ALl LR, S5 B ESTRRIR 5% oo
Angpbe pgupigrtitoadalriars toviecieasmtile inioamgbgforesportsedt tar @oteins /
hﬂ%ﬁgg?éaﬁ?cg RI‘E%% fﬁg@g};ﬁgreﬁ RAG P Witdb Gt rPLei U THhEh! Ainient.
Adjuvant
Adjuvants may be included in the vaccine composition to enhance the specific

immune response. Thus, it is particular important to identify an adjuvant that when
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pepti de conposition are enconpassed, such as
| yophilized forns and sol utions, suspensions or

weew®6m86 f orms containing, if required, conveP€CT/DK2006/000675

pharmaceutically acceptable riers, diluents,
preservatives, adjuvants, buffer conponents, etc.

Preferred. mdes .of nistration.of t

LB TR AL H 55 OBt I R ygices suen

ane aﬂ@tovirélrﬂehielzbst(an;sg’fsmmm maa@lnom@‘efmteddn as sumbnagenic

i nt.raven cut aneous_adni ni_s

e iEA e Sl ThA S e R e B

aﬁhﬁmumcscbgleul |resppn$mtTmemaamhogeim detstmiatmntongy alsabe mixed with two
dm ni st.ration dm ni strati

AT s 3ion R Mo @by s Rstions are g0

areferrat ton szfimmunogedic ashmpositkdnsan thepresenttdxér nore, it is

within the scope of the present invention that the

means for any of the adm nistration fornms nentioned in

t hdarge mambenofadjuvahtsdedeibeeh desgibed @nt used tantheogenspation of

VBERLAESEEREL09 ch LS BECEE0LcL AR 03,680 D coting

t tiregtelerdrmaof side effet i rathes.highdas thie shain ainyistth @btairca stieng

h he, ef f
"B DRGNS £l B R o R B .
besysdotedly ffiyr uad nn hlixmarm it isgettirsdthatdhe eoinporerite oithe vagrinky

part di.ffer en s

b npEyicrh Btk o T Rl G ARS8 bl er [tfred that

bthwtomposhlon hag\ririmal ighoef ainp adetree resution,issic aa/gmlqnma
st and equent vacci nations conprise the sane
%ﬁefﬁ %%ﬁ%?? nore specifically thesane delivery

veh| cle especially the same viral vector. A

hénhenddodigoerd obthegtresens myentics retaéescioiadestine gbmprising an

c c [ i_f

%@J}?‘ %nl{ %ﬁﬁe%rr%aé%{ﬂg§%g?q%ﬁ§¥£cﬁt ec:ogﬁf‘)g&ﬂx \d szﬂltali)le for
addmmvstnaabn ted nmemyalamd rtnesﬁmﬁf&rau!wiwa Iman@esutaepn Thﬁgﬁgre the

?éfg#esae?cg&%npétsuﬂat% cg'rétdﬂ'ﬂl%gt?gtloﬁzg a ?r{'l%ah%‘?d most preferably is

ﬁu'aqug a strong specific

evi ous een "‘expose
esblmhlmbnadmmmmaéorptoesbuman auigiacti on t herefore rel ates
to the pegyl ation of the adenoviral vector providing
_ . : (
=B 0bbEPr FlurBp Rkt bE 55 efs3H s IAPLIA e the type of
enbmplnermspon@ dasirsdtBrcelher/anetiliesnlt activatiwoand ihg verciee
\Vj . . o)
! REeBtucH ot B it RGN GuuRr i BEBIaRE ne
ofelevaeltlyammn@tlswe&r ding to the present invention is
adnmi ni stering the vaccine to the body area, inside or
out, nost likely to be the receptacle of a given
i vﬁ\ﬁwantemerta‘hmgrteueqopraedarﬁ imfention eey ibergroupedtascersling to their
t | SRSV
" oP bl el BaAEhg Mol o Rilo, hos profufl, Th B Gfalf uncer
Ities vlasgificationfs thé mlmreb&cmuvantw emh @alummtmecompounds Antigens
r S
p SPesliBleEhath Gt AT AR b liih br BB AR, tg performed
amiunghym |cpmpaumd§ havehiean used extenswely to augment immune responses

- in animals and humans. Aluminium particles have been demonstrated in regional
lymph nodes of rabbits seven days following immunization, and it may be that
another significant function is to direct antigen to T cell containing areas in the

nodes themselves. Adjuvant potency has been shown to correlate with intimation of
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the scope of the present invention that the neans and
nodes of adm nistration of the vaccine are adapted to

w0 b@70exsspi ent. A preferred recipient of the VBRCTDRO06H0675

a manmmal and the mammal is imB& nore preferred
enbodi nent of the present invention selected fromthe

9ihe lHPanQiEctg Iﬁl@&l@nod@sgwml@ ﬁfaﬁ?%tud%%ﬂ%@e co@hfed thét&.fm@ens
m ce nonkeys, do cats and human

nmmﬁteée@wrtb@h@wam SRR loactia neseAsEA NUmOR Sir'ﬂ]'i‘i%!ﬂ' -

eﬁ@@lgtémﬁﬁn&fity "aP 45 ES8Abnly @Ng?ﬂlﬂlllmeééé@ é@@%a@r&@ﬁ? telayed-
conposi tion f er_conprising a second

i pe Bupesaensitivie AlgBiHM xqrpvee hagelsaideRp P%Cfl’éﬂ &8 @glivating

f fh@%nﬁ@mélﬁba{rivmyt ks H@a‘éhéﬁlﬂﬁ & playh irdle GH !h@f’oocal inflammatory
chenot her apeutics, anti-allergenics, cyto

clapPrseean Welbrg 'm@urm!?bem RiodkefioR BB Rl YQEWPB@ Fyghermere.

| AOMIRINS MydrEXie ARPbRYect HEDG G BR ﬂbm%pﬁhﬁta(bb&ﬁﬁ rﬂ’rlmarlly
i nvention conprises a kit of parts, wherein

| broaae S e IEERleNbiPEORRl SRIRY - abHHT CPBROY 'E&So?f 8 |PIFF’g°'ePt5V the

ahMly ahjul s BB&Y B humdieans for admi ni stering said
vacci ne and the instruction on howto do so. It is

within the scope of the present invention to include
Muhéth 1BrgdQfage st é&]uxﬁah% i§ BBR e \GRBAEIBES] forlgﬁtvﬂdjal/ants with bacterial
different vaccines. In preferred n‘&)%ge IggAkltdh ¢
ofrigiag ¢an e pyried 8@6@?‘&“@%‘%9%(%%6‘6‘#{8"%{ pgRItdeRJiPIHERRd hos
Thm%dfé[c% B8le bERIEAbAGNIHEISURRT 1 GRITRY. rra@sasadaﬁdecuésfmught

i nduci n%@an I nune response jn. an

aBiEniAcat OFadress B theweheampaRuiticalign of ﬁ%/ea% @swg;ﬁa Of Baglﬁy
OforhPéhedRPNDacttial drifi! BdrdRSIROPS RisS, debab&rlnmttuberculoms

St L S AR Bt of R

dRB@Oé#ﬁgbufé&LEwétene@ Detrog] M.cde}@aa mlmbk A@Jammsse (Mardz%d
cell ependent response, i ndepe

r@gp’@ﬁg)é NG, Refawayr Nod) |Ad@glﬁgﬁla/ﬂtaplggﬂwggts%gccé)rc%nce with
Cﬁltelhprsgdtaﬁ ifleRtior af@fm% Tt@ﬁﬁ@@@%tss@él@kihﬁénm@m?h,&mmm

W I n e SC e o0 en | 1 on. | e

S GilSo R Ao LN g VS BT S50 o A clten P b Rees: o
aeb{o|é\fatd>élﬁd@h@u@esamsspawmatr\ﬁe@ erps geﬁ\mnde@tsyhtaasct paptide
VaCCI ne 0 a Sugj ect at | east

r. treat 0
S oSMIDR, g aiies el 9 pampRe At L egimanS (Us
ﬁemms P& pblg@sﬁflréloﬁrﬁeragﬂaé mm\ralmcm the Comtdxtmj thihmresent
erein Scri be or t rat,i C osi ti,on
I Gvertns Grdadeapul Brmetuds ehRmRallty My TRHgH byh on T-
b I%ndh‘écﬁ@tpoFUImlér@ FbemmowsmhéMe @@EEGIuﬁd B mmmlaammant
of an ani ma R?treat ndi t

Ry asivg troffben heviLh e Gep e v ABEU I pEhgh P stucy o

t BpudliRWuR@RNreBt6ships. ﬁé%bla%odfoawd@@ddbr indlasiohén i n
t he adenoyirus vector. mati ¢ drawi n of Ad-GP

e NPHEIUNF cqRas{tons 3830" Bﬂ iRCRRRIVREYBY Ad-1i GP
expression cassette. Shown is also the situation of
various L

akPRBolysaget ﬁ'ii‘i%c:@gf lj&t gaﬁﬁ)’ﬁ's é’é‘}%‘?)[a(f:i%ﬁ (S%%T%Wq ﬁshave been found to

pbepeerful ddjuvantsid @bmdatiehaiti lipdsoiiés or other lipid emulsions. It is
not yet certain whether derivatives with sufficiently low toxicity for general use in
humans can be produced. Freund's Complete Adjuvant is the standard in most

experimental studies.
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GP 1-498 : dycoprotein fromlynfocytic
chorioneningitis virus, STOP : Stop codon, PolyA :

wEWo/opsbe adenyl ati on signal Figure 2 : CD8+ aPdI/GR4606/000675

T-cell responses to adenovi rus encoded epitopes.
C57BL/6 m ce were vaccinated™wth 2x1 07 infectious

it | Ad-1iGP.in th
eish el mow Be rdrein BaatrpagRoic Spipilon i brefe i hrgiset te
rHhEgE fré repit icareolkgpeci fic CD8+ or CD4+ T cells were
determ ned by intracellular staining for

peptide-induced | FN-g of spleen cells. Bars represent
/Méﬁﬁﬁﬁer(t%!@) of nsdtarelacsh H@Ws@i hoadj(\V3b}s mfmﬁ‘rdﬁogemmsral S.

ur I esponse o_adenoyi r.u

RSB TIPS I prasgDt PHentitot ek d L BBt Sucn
(dd-2pshih, &limal Brodugs eusheacHiiat st Numéroﬁaéyr@ﬂeﬂcl%ibeuﬁcals
Ad-GP or Ad-1iGP in the right hind footpad. On day 2 1
post vacci nation the nunberof epitope specific CD8+ or
A¥avahtLgddordingioahél picent ineshtibly camtisabebh vhizgortedli by their

e AT S 5B SaRgE s iy gomenna
eafBitrafy t(ijaaﬁdrse'r?@%tigfjmlahmd@ber i fefidtientoy nidratthaar @e mechanism.
ependent o
B E BPY a8y onPt AT Ry s e oty e Siracts on
t dedis Fricglig Up tﬁﬁ |rﬁm0?£ ayister?)nsud:a)asélnécromh@@s mod tymphocytes.
nation nunber .0 0 e
Rihd ThePasUEnavRES BrRYarEs abng PE e mErieh sofinge the
fimimurepbsstise i rwbgpﬁd?ﬂlcﬁi\bfgan@ntlgah depotCEiié appdzas  contribute to
[ D of, ani nal s
R Aty o Siipiir BRI 35 ol PifkRichsi ieFoesTane
Léyikheitio ey inefd) ThERdBIvaAG adticity wfﬂpepolyﬁuaccha;wesl and ur@x gl
t n
dﬂp%m@% AapeEs In oy ngttelel hidiah pEfVeuRh Ring Yidhafhace.
ghlgérb@@ BEﬁblthEB afecpfboth( mbasgb?gasramngnphum)s EGér Axamples
. e. ra cere rta "
5 2l Ets i) SR e AR el b TR REGEfig orsitons
NBcoaRdimptodhé presEnigovention areddedcriked mf WS 6i56k1372. pr ot ect s
agai nst hi gh-dose, intravenous LCW infection. C57BL/6

m ce were vaccinated with 2x1 07 | FU of Ad-GP or
ANldjuvars Useftitie bbtlhgjnbpﬁwawc tiod thesaheu@n valeojned aDCpmimg to the

vacc atlo ani s re c d

U aﬂén\pg o WY m[lém/siks s@&onél\?ilgnurgru)ﬁ h?ér d% and

valomirsym oBc@Iaym ;ﬂfobplnates peis, ahahllsingeant garfactant bssed

tite s de nt S r LAl Vi I

A RetS B &5 N tmitSh Bbad SRERRE Mahirtd bt Tiater

aémalyhonFICmme(pEinﬁedﬁxbpbn@ ASi2f(8BASRupikin-watepemtigoniton

to | et hal . ' o

 rnfeRr AP LAIVERLE 2 ARMEbE IS BT ang 15720 (tapiized

Wivaiter ixdil é)ﬂulklﬁlh) atljubdnt B8R comdinirig@eanut gh arannideguorsldate and

ht hi

A B toPufEarai R im e poHRs SreleR R RAHAT BB igh)

Cpartiyulateg aniuvanispsishias \(ps8nes pmnﬁrneﬂarmpowlmjlceblp@s

Mortalit: recorde

glﬂﬁgrgomth%g Y}'ﬁ@gwagl?ao dgg |F1|n A%{?Aly (?\I gg Pwmg f\’/ﬁ) r\bbcﬁﬁ’é’

g(shatiopRi/dntddedfesapohins Bhde |I|gd£) (ush e |Cbolesterol) polyactide co-
glycolide (PLG), microbial derivatives (natural and synthetic) such as
monophosphoryl lipid A (MPL), Detox (MPL + M. Phlei cell wall skeleton), AGP (RC-
529 (synthetic acylated monosaccharide)), DC_chol (lipoidal immunostimulators
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10 animals. Figure 8 : Frequencies of CD8+ or CD4+T
cells reacting to specific LCW epitopes after Ad-1iGP

wQo awciosesté on and chal | enge with LCW vari ants BET/DK2006/000675

mut ati ons i n i nmunodoni nant ggl topes. Surviving
animals fromthe experinent picted in figure 7 were

| ysed for epito i £ . CD4+T .cel
Bl st RISt R srap g, OMELA e P Rty e e
g@}r\fﬁmict‘dﬁgérﬁme&d@s ERHISIAE MmANGstiniRitofy Gh® natifsierhadified
Al L 19 R TR TR BRAE B pggngs fuman

FnBRINGRDBUIMRES; etA] KGIMVES oDNA- 100 e chudapiin (C3-tandego bday),

particles in a concentration of 2 ng DNA/ng gold, and
t'WﬁW‘%%?L@h@@@&TCEQ@ 8S-coated onto plastic tubes

such that 0.5 ng gold was delivered to the nouse per
shrftiohallex@th plYAf REjuvate thmphibe: emwrnestimuatorzateratisibhe (for

abdonj nal . skin_usi.n hand- hel.dgen un, devij ¢ '
SOl At Shrol Sk elksl AT Paobrs e R G ewnds,
detéwgﬁ?nﬂ‘é&ﬁ a‘é/afjcﬁntérimm@llslcﬁeedl, frmaraltsianefsum ¢.h. @&n
interva week and then allowed to. rest

SRS ey oAb S B0 b b, o
Q@Iﬂasﬁﬁdj@?ﬁﬁofm@l@ﬁcbr&, mcg inﬁiﬁgml gi[\rli_il@dto?ycdnlwemse(lsmﬂ)Ms) and

st ai ni ng r ptide-induce of .sple Sar
e S B ol B RSB T ko
Ritiegrushasdring uskicaijnahtsas disclobed\dn pag&3R6-Bri 288834 Apthe list
rejection.. C57BL/6, m ce vere vacci nated in the right

HEing hegelY BSPQIAeH BY (81894 FU of adenovirus encodi ng
either full-length glycoprotein of LCW (Ad-GP) or

dbePBeen PPkt ot oA meF Bilng(reh Rt e

Teuich-as@ngem, bntpridantsasicl as eserbiciaciel, lo@Mviolet0lar Weighbfess than

L nst [ on 3b),. About .3 nonths |ater ] G .
it 2 3 EeetRpPu Sl iniBe an P et Gip e Rotuding
BjlcdséOsutrbsensrdexiciak | cheltipg egsntagutihas EOVK, dletsthienk and other
GP33 . epi tope. .l.nitiall unor_was_for iy S
e SBEE R el By e R e R el nopssgecin
réet@memMamiit atd yxengjl@gtapdrophiatetdiemts. Each gr oup

consi sted of 7-10 animals. Figure 11: Therapeutic
vaccination with Ad-1i-GP increases average |ife span

| Adjtrveme aeayengiaily induwied irChéBinhfinoperdc nempositicrs ie ag@chount
subcut.anequsly by.injection of 106 B16. F10 nel anona

cHP "@(ﬁ?&ﬁ% s%é{t[qqg OE %‘&?@%@9@33 epi t ope. Wen
tunors were palpable in all mce (day 5 after tunor
ipjection), the animals were vaccinated in the right
h&ﬁ\@'—“—fé‘é@“& ad using 2 x 107 | FU of adenovirus encodi ng
eVaduiie damhpositieng tibcaydiivig cpthetimientiod ma@¥e goAuricieyedoio an

chvig B o eab B G Bellecorairt e MRS R B ey

laaiﬁﬂtidlrhg tesa %(‘)rigsndbﬁ‘fgct?tsl duches gl’odwinbi-\/gmlaé&%mitaasweight, sex and
ive 1 PF L . 53b). r
s i¢%’§aé%ﬁéﬂc'? ee%d?ﬁ%é@@%étgﬁ%? rrm) in | gﬁgrﬁ gr

ul cerati on was _observed. The nunbers in bold in the
C'ﬁ% Sl’rlar(r)rracteu %af o &in%?féoﬁ&o@‘t%ng pr%yrﬁeea&ovided to the individual by

a variety of routes such as subcutaneous, topical, oral and intramuscular.

Administration of pharmaceutical compositions is accomplished orally or
parenterally. Methods of parenteral delivery include topical, intra-arterial (directly to

the tissue), intramuscular, subcutaneous, intramedullary, intrathecal, intraventricular,
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day of death follow ng the tunor challenge. Each group
consisted of 7-10 animals. Figure 12: Survival rate

WO 200706d6ng vacci nation with either Ad-Ii-VSVGPPOI/DRKA06/000675

VSVGP. C57BL/6 mice were vac%'gnat ed in the right hind
foot-pad wth 2 x 107 | FU of "adenovirus encodi ng

g%tgqq/;%p;qu lérltliﬁlpgﬂ gﬂgéﬁ&g%{g%}le@}mﬁ% r%\/tleqsneﬁg{e ??Fesent invention also
HakGRPBIIEEVE o@brdvmg:w.t@blea ina; brial, Systéritsarid pakenderad

yamaca e STOIEn 5 ) R R febmen

NGt thavbédimdcathpddidy titers were determined in a
pl aque-reduction assay, dots represent individual

animals. (B) On the indicated days vaccinated m ce

Vﬁfr%xﬁr'ﬂ?le' #lRaRdcing bbmﬂ;@ﬁtld?ﬁtéaﬂfbe\éﬁ\hlhlmteréi:hlaSth yral doshge
nortali was re|s{ered ver .t he, nex

dams esie @ﬁs capsdien e(aalhlvng ,r\gétnéqﬂ re| ﬁaég aﬂggu%glgﬁd release
| BhusRshsS, %Ilscmrs sPanuidRelixie! tngluressiltions, salspénsidhs,

b 1 S o e e, 66 §3RE o Gr i

(ihi#heAB0Z ol BolGYAhd MuskTZinfrdpenitareal, Btbeuidhddlis anpicalByith or
were vaccinated with Z)ﬁl 07 1EU of the |n|ﬂ cat e

CWHhauE egqlusion, o ItraTYR Ul fﬂHﬂ»r%'d{Sﬁb?JOm&W? ”‘?“Hhﬁ% heser
dgpdmakynegkilnd 'ﬂ’&ﬁ;!&hé?ﬁwa@élllttc@p@“tss Aﬁ@ﬁ%ctWe(BDS hootox@dmotnt of the

cells was determn b Iular stai nin
p%i“&ecqmﬁw&ﬂy@-ﬂbe %?re'é‘ eégr egeqopéooupg C?nsg? ﬁ@ployed asa
' ﬁ@buﬁ&t@@mﬁe@épéﬁ‘ﬂb @belﬁeABb rinp add bheohankigra UnslageBan’ss that

T A
L NN R T T
Asleftte leampoém@ﬁmtemcm@ams silichchsiyopBilBed Toramldnd solutions,

responses to enoyi rus encode pes /BL/6 mce

R S gL
ComEinadsiltichlly ddteptab@hdariérsdiiionts pardser@itiveayaduvants) buffer
nunber of epitope specific CD8+ cells was determ ned
bSPTRRNEREePICul ar st ai ning for peptide-induced | FN-g of
spI een cells. Bars represent Avg SD of 3 aninals.

PR Do S B R Ca AT TRetnBy ORERC L A Bl td he
th%hﬁm&ncfhﬁde Fhﬁarﬁ&ioﬁllmlt&/\m systasdd adrﬁmﬂtratnﬁrs elctaslindravenous
stop site included in ri
* S bauieRer Padanerathe. Fiederhilgtt bRl udid
7Z8minspetieg iitraasalegueniseativar eaf adminBEGti¢rD réddal adminigiration,

P EFIEA BRTHYPD REoBSY T eten an Seab s ARLRHAR fucosa

| BeRINRYaEbe Fuhsmadre Ot isvithir thetsedpe & tga peestt invéartioo that the
with IRES2 s The vector termed

reedos K anu chpemiesBs o Apl e PG b oeluged
| thedresdnPinNEhtidh. was constructed by cloning the | RES2
from pLP- 1 RES2- EGFP into the 770 vector by PCR and

stri.ction L on The %
S GBS s RS Bl S RMRRRR D s 9
S htjmbérf sreimdshsrich BESvs dhreenfoer oniiviel tatess Administering the vaccine
more than once has the effect of boosting the resulting immune response. The
vaccine can further be boosted by administering the vaccine in a form or body part

different from the previous administration. The booster shot is either a homologous

or a heterologous booster shot. A homologous booster shot is a where the first and

subsequent vaccinations comprise the same constructs and more specifically the
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expression of a second protein. A corresponding vector
ternmed "pacCW MCS | RES2" and nunbered 1165 (see

w@anrviedéseequence hereof in SEQ ID NO 10) w tPOUDKRIVE/000675

i sequence incorporated was gpso constructed Exanples

The invention will now be further illustrated with
;g%ﬁ%g&g\%rg 9?5 H? e&ﬁé&ﬁ&éﬁ?s%@qﬁél%dol tA M%tla ok%%u? booster shot

ol wheraddentiaal cepstiydtaneicomprised Wélmaldiffenmt vhel Vﬁaf@es This is

A SR R SRty s o e

ads mnmunasemoseje@iai@qiiatgiwsademmiws iﬁsmapr@wp&sm byen exposed

o o g SRyt g rep AR hoMre feltop to the
f peaylgtinnmfithe agamoyiRy! vetienpmviding the loptigreef hspgefdwg/wﬂethe same
b -
F ol sF Aot Rfor A0 NGRS b8 preiREF LT bGaiARhFoiates to
p éhef saguedtial doostiigrey atva0¢|m: with dbffpeemt adencyiralugictdes coraprising the
Q‘?HQ\%B&QJ Jéectors: For construction of El and E3
delete enovi rus- expressi ng, LCW derived antigen
fused to invariant chain we perforned 2-step PCR

TpleffRa PR ARAOR YGh AR, Dekcite bR Ipe BRI ion i

L@wwgeﬁtgrcumohh@tvepmn%t@dhe hedeareey ibsideionedt. hpstikebriadeyihe
[ [ :

prl nﬁﬂa‘cﬁb 6f%eﬂg%/rf‘lﬁtesc:ﬁ£\€F‘)ﬁﬁg?gcﬁ%@?l&{)ﬁ’lﬁ Eﬁ&ﬂ ﬁtﬁb Bod ody area that the
aifjestiondgirecaived hyl &g srtswdmmf Upnea.dbe m@é@chﬁmm is the

scloned into the pacCW shuttle vector. The
obtngi ned plasnid was co-transfected with pJML7 plasmd
into HEK293 cells and viral |ysates were obtained.
T%é%a&@ﬁ@oﬁb@ :ﬁ?&eh’y mf?érﬁigH %gﬁ %E'afdhﬁrﬁétg% tB%E]?E) anism %) which
sequenci ng, e-scal e production and puri I on y
Cionayreabensiiciab @ﬁpemallu@av iapimal suefeas A vpdepraerikaal. kfalls within
a
P o G OGAE iR orth R the e o Hitbios b dipitraton of
t the yareing-axe Reanted o the reqipient; &l psefewesh yecinignt ofjieoiceineds a
V'Méﬁ%nélté?ﬁ‘iﬁe Refhhar c % %H:Hege?rte'd%?nﬂ?ﬂrﬁ\@rﬁ B tHe RBsknt

. Vaccinations: In al I es, mce .
v&b’@ﬂ’ﬁ%ﬁ lecieq Bomriae giomeof: zC@M/SaWGS,lhﬂf@’,St é@pm ﬁa’fﬂ'@”@ﬁ mice,
| P8 Chbeys WitlgsScdts ahd Rumbiétin tHermoé,tcb%feﬁgd bmbadlw@nyfﬁ%
of 0.03 nf’.” Virus infection: Mce were infected I1.e
wimainpal inpNusTaNLCM Ar mstrong cl one 53b in a vol une of
O 03 m or i.v. with 106 pfu of LCW clone 13 in 0.3

.e. infection induces a fatal CD8+ T
c é’ml emmlrael@d)f menpraspnt inyentieminglfesa vasainfoesprnsitiopdurther
?‘cGﬁnpﬁMﬁ& Wk ey Savs mérécﬁeri‘toﬂﬁb Lecoh@ %ﬁvé lﬂél%akhpﬁ)selected

Christensen et al., Scandinavian Jour nal
| e 8Hbogt limifed #w: gygp of antibiotics, chemotherapeutlcs anti-allergenics,

cytokines, complement factors and co-stimulatory molecules of the immune system.

Another embodiment of the present invention comprises a kit of parts, wherein the
kit includes at least one vaccine composition according to any of the above, a
. means for administering said vaccine and the instruction on how to do so. It is within

the scope of the present invention to include multiple dosages of the same vaccine
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Survival study: Mrtality was used to evaluate the
clinical severity of acute LCWi nduced neningitis.

worb@e/oemse checked twice daily for a m ni nrum oPCRDRe@kDH00675

after i.e. inoculation; deaths occurring |ess than 3
days after infection were excluded from analysis. O gan

Vd)rr déVelal HifBent VatcHRb SR giefevred einblotin®dns tHekiOsHaRs further
these were first honogenized in PBS to yield 10% (v/w)

o‘PW‘S@§§§@ﬁ§”%?@WeH}9&e@%ﬂ1 al 10-fold dilutions were
prepared. Each dilution was then plated | n dupl | cat es

on MC57G cell's. Forty-ei ght hours after
i heepreaentdryention tyétbe? QONRAISES AdPbPR ruquﬁag ﬁ&d%‘m%ﬁa{?sponse

I @tanddMirhal, b&Mfidind-adhminRitiing @slhihe éﬁﬁﬁéw %&ﬁheb@b@‘d&@ to any of
goat anti-rat anti body and ophen negl amn f% t)y

(barabeyayf hetimglune rﬁ%’@fse IS B't‘}r'ﬁHP 'lS’f't P gny gl Bal Si OW'ng pes
Mot agstshs8s  ahMHEABeperdist Faspbases aafmmm aner & MiIe0AL @shendent

d It d as pfu/
SRS Pl PRGN oPOIS, Gt | L CBPREnLiSsPERsa, @ CO4

WeIce|| PEbFertRet r@é?é}{s%sﬁl @ls*theeloamaemhé@;btgﬁeanﬂ|a®ceu
steel mesh. Abs

OAREBHAT TR eSS ATy el EiELRe eRE Bihe prosent

Pfh@éﬁﬂoﬁ@@fhe(rﬁé!ﬁo@oﬁﬂ@wdﬁé)at Rist @He Alttine RUSEingrtb ahpdfthe
chrone- caonj ugat ed anti -

ke G TR E089 S v VAEHRS (A BB Car foaskRasg for

afatilent O progdiBas 6 arirmal Yﬁ@lrﬁéﬁtmaeﬂﬁb eeroﬂW)asses the nucleic
s for

cytonetri anal ai_nin

o8RRI BESOflRg e RerPineEgT R Eortt%e QiERAGRPA B 2 compositon

| R @icAbraayctiBh OF B HEENd, AtEvR8MmB cah balbut nsmnmntd@ beinglused for
of | mmunol o%¥u152 1237- 1245 Andr e

| BeRstis AP MYAZPlIANShANAYYS qnto{rea afﬂﬂe}ag)c cﬁﬁqn in ahindividual in

epsdethaidopn of LCW-specific CD8+ T cells, splenocytes
were incubated in vitro for 5 h at 37 0C in 5% CO2
with relevant peptide (0.1 nmg/nl) in the presence of

mgwm‘umeearimybnsr : raegs al 8 co. % ;St x Loui s, MO

and nuri r econpi nan uni t s/ we

foihn’ Bt %Mnsmr wa%rﬁsn'pﬂmdewm Vo ARSFgmatic
caidmg/@rrﬁaj Sgréx@t‘&sﬁgaigﬁﬂﬂte BRSbiesatic dtadlngrmdf\ﬁ -liGP expression
per me i ze saponi n, e ,

P SiSeln. Sl 's Al e RtaoR BP Fafiels LEBIN B Sifpb o it ap:
é@diﬂdwlréltg[y’cgﬁcgteﬁm'\/eSymgfe@tab:vmmy?re?gf'l I gineaiBad tchain, LCMV

n i bur, at | east .104 nono ;
oo LA88T ol eGraten By u e ioRenmas VRG SHEIF Sigg codon
sPd@AsmqiolyaaeﬁwaﬂdmC@gr@ad cells and debris. Data

P fts 25 ohBS R PR L B b e un s Brded Pitopas

ewvsw rﬁnge Iw,e@mwateu witroBst10hiféotigus Usit WFUpsf Ad-GP or Ad-liGP

ful t, cop ot.ein

cliuhe B fooiee PREe Pleafegieb o et BRaRET o Fumber o

Ne lﬁfpr@ sl’p@blhy dDSﬁ lbedDud Troells werel det@miidet bwhtracellular staining for

esent at |

C baviediiipe JEQS Faolest PR BRE bR efa%%évge § gtandard

t héﬂgﬂgim sDafascarmakods (Becker et al., Methods Cell

lgure% CB% é\n& 811.)41§ c,)ell responses to adenovirus encoded epitopes in F4

hybrid mice. C57BL/6 x BALB/c (H-2“) F, mice were vaccinated with 2x10” IFU of
Ad-GP or Ad-liGP in the right hind footpad. On day 21 post vaccination the number
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C57BL/ 6 mice were then vaccinated in the right hind

paw with 2x1 07 infectious units of Ad-GP or Ad-1iGP
w@ara7/666 wer e sacrificed 5, 7, 11, 14, 21, 28PCPROK208000675

or 360 days later. The generajjon of LCW glycoprotein

speC|f|c T-cells were then anal ysed on splenic cells.

r )5 i
il Fiehe SpedRSpa G T g ik obloipRd LRl staiing for
c pepiiednduced ATN-@Rf splaen téllss BaeepresenicAverasBdf éfﬁ:lammals

| f-‘ &%gﬁ%gﬂgﬁoeggﬁécﬁ%ds ger?(te'r a%?(l()nl{' eﬁ?&g(ﬂ%e‘ﬂ% @%dent of

vé}Dél aelloMbiSdE wifi5dBh&imice Wore 4actiyaseciivitie 2x10” IFU of Ad-GP

LPRLIEE RIRREMLTG B8 OLo8P] A0 U el AR e o
Egatqplee;pgclflmas ah@Déf:"D'ﬂeenls w@eldd@m@@g@nv@ellular staining for

CHERREL ARANRGH SHRLY BORS Baft fptostiiih BhCF 4 difpels.
cFigswe b: AMGMnfﬁrasas)ld andmhr@@gr e@tammaagain@d&»thalvl&MV
U RRdRbn ORI %8 e e 3@% @ﬁeéj gﬁﬁg%%ﬂﬂguadfﬁg &P %P?\@ Ii&P in the

i mune response I n mce
engﬂntéwl footpad: Qe the-indicatad deigsl pbstyRotinaiios. ammds werﬁ ehallenged

h apﬁo : ype@%qﬁﬁtforﬂ{irgg?rﬁ%z UERR Rty 59[5” ble. Wk g@?é‘b'rélg%ogt’ality was

e ex nts were orne
becotdesitfomtyt drys. Each gredp consisigd of itczai& animaise dibhaeanrmno data.

T e

mfeqﬂpe§5WBW@mmweyemed With @xAl @'y T AGeGR IpaAdi iGP in the
C&HWP 7§|Lr/d? ?Sst \E?éﬂ?ﬂlo% ﬁnmé@ “WdrE® Q?éﬁ%&?wnh 1x10°
ce St mu ato ects t t areln

opfudplequea fareingsunitasL GMN dAremelprg 1 3w fialia venoys)- |8|days after virus

f |

ARG Bn i, SAFORE BB A4l ol TG b e

c baphad lrr@rrfssreaﬁrd detaction imé oCibg+assaxel | s (Di ebol d et
ahgﬁﬂ%?Oﬂxd li nihe Eupegroflgycﬁ{ﬁéh tclt: e le\M’@r%h%svﬁtH thutations

e orne VaCCI nati on ass def1 cl ent
mndamunedeminantefiepes. \G¥TBLYI6 ml@rW@SWBWlBatﬁ@ with R @ IFU of Ad-

V@‘PCABQKQ:%P’%H&\% % tdin el-h thﬁ@'f@@t 5. ARk & pb& VaB&nation
f oot 8

right hind post vacci nation
t Beimalmere c@ﬂ"@meﬂd\gﬂé 2@@5@ |L£7|I\/a/ emfﬁbr c.CRIYiIng ngidpiians in gp33,

ﬁéjﬁiﬁﬁ%ﬂgngepmbr{glﬁﬁﬁ% I’é(':loﬂfed fnaM‘H% Eor gp33 nil and gp276

tide-1nduc I FN- een ce can seen
f flkbrﬁaﬁh gaup consigigd|of nemals MIMQ@/QH%@@@§b|€m#h¢QMHS were

regRARSHs directed agai nst several epitopes; in the

absence of CD4+ T cell hel p however, some responses
wEigsire iEiequengieswi£iD§ or &8 T qe"w¢ewtlw fresneictiie LEMMGpPitopes

4 aitdind-i6P vaeah &lop z{n@@ﬁg en@'é%fh' IRfM@r\‘/grl§M§Mh 'i"ﬁlﬂatlons in

protectlon agal nst I nfection:
oREHRRIPTRA @éérw@SaS@wwmsquﬁglﬁ fropn ike- qm@mﬂ@@rﬁwmﬁ in figure

t 6 s GRaly&ed fBP"@&foBQ %h@gflé 5985‘91‘ EblyT ebisAGRi-ARlILIaRstafing for
confer protection ays post
peptide- mduced IFN-y of spleen cells Bars represent Avg + SD of 3-5 animals.
Figure 9: CD8" and CD4" T cell responses to vaccination with naked DNA-IiGP and
DNA-GP. C57BL/6 mice were vaccinated with DNA coated onto 1.6-nm gold
particles in a concentration of 2 ug DNA/mg gold, and the DNA-gold complex was
coated onto plastic tubes such that 0.5 mg gold was delivered to the mouse per shot

(1 ug DNA per éhot). Mice were immunized at the abdominal skin using a hand-held
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vacci nation (peak of Ad-GP) and at 3, 5, 7, 14, 60,
90, 180 and 360 days post vaccination (Figure 5).

woeovankabd y, we found that Ad-1i GP vacci nat ed BEi/DERE6/000675

vaccinated as little as 3 daygspreviously were
protected against intracerebral LCW infection.

Progne guh @Bvied BrpldyRe diYnpheksel nefsm 20/ pdipdd thé badfcielfotive

f ect d rot ection
2 2678 Mo pre BoHIafoakan pah WGAMOHEBYSIh & Wegkiandihen allowed fo

C¢6§t¢d5rf EHedk BéBRL ihastiyatons qfﬁé ALneer éf%uté’rﬁ&sﬁ&}fn% Cr¥* or CD4* T

oint Ad-GP pr ot ect ed al nst
ﬁ%\ﬁ’g Q%tPHT"“E@:W"ItWF@'&? rcﬁﬁa'mmmeéﬂ@ inflgcqd IEN-y of spleen

efcfens:IB%Péll d¥eht AFJ $ SBUSH405 bniRiag)- dose, i ntravenous
e:pr R\lﬁdnce we fou?lld that Ad-1iGP protected

i é%“fﬁg'é?r E’QP%MHC%FCWQIHPB%W@@@ -l GP dnareases tyeorgiectien.

t @57311@1’61!0@&'&6% va&dinRed fhhBe ﬁgmuﬁteﬁoﬁlt-bédi\ﬁutrﬁ 8% R IFU of
8h dose s&?c{emc i nfection. Accordingly, mce were

ETNALE GNGRP AEhechill-lepgth gtgpora{pteg,rhgfrhql%\é,@d G @r glycoprotein

C Mﬁlkéoetﬁgrﬁﬁérlant]crﬁ#V@\dLlﬁGP') (tbhtﬂo&t\béﬁé%%{@d With %ﬁﬁé%eﬂgwrus
units of the fast \(?éclcatln LCW

o PO gt b i o P& Vet (40 cEieM Arcrstion
arsdb) Abeet3 Mukthkildter &1 hidetitfe bHé}%gwbﬁs%%&G@%ecnon of
h conf erred si.gni ficant protection
CAbERHER s melanoiieTgsreanaie LI PEYeEHES Bakipediniialy a
t tdregravdscfofméemedl amimals, Blﬁ'tr@Nn%JBﬂtégﬁh%ClLGPthd' eV Blimed
arative anal yses

tf“???g‘?s}‘%a L@ﬁi ‘%?‘r‘}é‘? g*?evw'mﬂ %ﬁ@&uqqpnmsw&mfasw animals.

rrﬂtg”llré tldETlﬁrfra;bélﬁ@%S@natloﬂW@mtﬁi—mGFmﬂﬂelféatsé!s Ma@{é ffH %pan in
se needed f.or %Zét constructs describ
r

b & CEFENE P ﬁ’éﬁr?%%"e&ﬁ% §uRataNesHsly Py dertion of
t 00%16391 @n@laﬁdm!al daits \ékgsrassfuﬁ?gsmqtcmv dbh@eokd;ﬁ% bﬁ.ﬁop@n\ﬂ/hen
uae response e. g[ descri bed
sk §E7o SaipatIR i MESHGEY & Aite" G Inp e gthezepimals were
des@iriabetinitie Eg(lﬁﬂ‘iﬂicﬁf&oﬂ-padﬂruﬁrﬁ‘gb R.1081FL i édéﬁoﬁﬁﬁseencodlng either

ATt BheorBe oy UEa-GES ot asin Sharolarer Lo finked

aﬂ:e;nvarlahueheem muia«sﬁ?cdrmrofsbwﬁ vbbélﬁét% mh |euhér%deﬂa0\gfndcég

u
ot eRm Tup ol 0BG RERESE Bt IVAILCMY (168 HELI ! LSy dvipairong
aﬁBb)t Mmesmw sBCtfichy mbmtﬂibﬂiuh*;br astaeeat 2tmtin R&ngt & ulceration
e and the sequence

q ))'tngalju :gFPﬁl QIH @qq&erscg&bpeMe geprregasts the mean
sémum‘rdeetﬁ\foﬂ@wmg i tlupnoadh@réﬂgé Ehtd6ufbdrBistR N arfimals.
@gi%e @g e'é’]ucr\(;“lvaclt rate fcr)nlowmg gaccnr#a%&? wtlth eltherr)Ad I(IEL\)S?/GP or Ad-

VSVGP C57BL/6 mice were vaccinated in the right hind foot-pad with 2 x 107 IFU of
adenovirus encoding either full-length glycoprotein of vesicular stomatitis virus (Ad-
VSVGP) or full-length glycoprotein of vesicular stomatitis virus linked to invariant
chain (Ad-li-VSVGP). (A) On the indicated days serum samples were collected and
in vitro neutralizing antibody titers were determined in a plaque-reduction assay,
dots represent individual animals. (B) On the indicated days vaccinated mice were
challenged with 10° PFU of VSV intranasally, and mortality was registered over the
next 14 days. Survival of control (unvaccinated) mice has been included for

comparison. Each group consisted of 5-10 animals
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Al terations of antigen presentation context. In each
construct adenovirus-encoded GP is fused: 1.

w@2a0eiomen@l [y to LAMP 2. Nterminally to the NeGDDER6V6/000675
of calreticulin 3. Cterm nal to the N-domai n of
calreticulin 4. C—terrri naIIy 0 Hsp70. 5 N-terrri naIIy

(Bigroshy e GO Tbal ol i 6 Tk Aedlionh Rt 54 phoves.

I—§577[®L/6Auibe caﬁmaﬁ@)anmvpofor BBBRE, cucs (MBS M2 and M3) were

o el BT 20001 ot HE b RAROMT o BB Bach on e

[ mdzeatedldays resrumsiier ehepijopeispecifit BE8Y cadiDda Teeile was

LR Ay R T A
atﬂlensntypajmhob\dladh @Eterrminkd ﬁtmlbackground Bars negdresert Avg + SD of 4-
EF\?R@?l ssl npl ex virus encoded VP22 2. Nt er mi nally to

oded tat 3. N-termnally to connexin 43 (Cx43)
AFighire ¢4rifficiehoy df dddi-Gerconstmmdx casmpaad to At-SR:-Baihpitaconstructs

PR b P SRR g MR RET L o ic
[ weer\rmbma’ueki@'ﬂthrﬁxﬂo elfftr of tlse h’lellcetelaEﬁ)wsmm irathg eight hind fodotpad

I 4
B2 i ol B2 G s SRR 2"
abtraeellutan statmlmg for ae;mdbunddved BN dcilspleer delisn Barwrepfesehleﬂ\vg +
fg 'o‘?‘ﬁ" nggyg\ 1. Al of the above constructs

["owe an | RES site and a gene encodi ng an
l\ﬁgueé 15: (\r‘ﬁntcus ahsdd ol iprfraped polylnkeisv miitboutraddpecedonm, wdsor

CARBER, 30 TR HAL LRLBLOR Bl RasPRIBNCRY, Rl veLy ol o

Imul’atory signha and cytokinée
t $tep alt®ineluded #t tha &t snmewarick/cslmpdl ie3hs paeGyVikeetoe Tthegesulting

d I
SRR MEAHSRS 77y RBERAiet DR lontO okt i e 7 SRR 4
| REGsppndisg vediarternéte? @fofsas padiahseypppce Beren@né‘ﬁs{) ID NO: 8)
CRRRAE 81 2R02BbRoKAC fhs oftp ohliniod e above
constructs aced under T nducl ronotér systens. 5.
AFiIguoé 16: Héeowwﬁh ¢RRS2 sitest. The Ivactedteunekél‘pa@@Mv li W& IRES2”

S RESbsPRL 5, LU 8o ReREYGhorty SERTPNG 9l o

i eonstrpttad &y claning the HRipRxfiow pd-;ﬁ’elaﬁsaﬁaﬁ}y irgé thehEO vector by

f @bhoéﬂdr}gstﬂ& dnge?azpre%ga’e% &% He }é{ﬂ rs'céFarféyéFﬂ'\A%rS
I'C an res

gens, see speci gens
112«0luded in the 3’ primer. The first ATG sﬂe after the lRES sequence mmates

expression of a second protein. A corresponding vector termed “pacCMV MCS
IRES2” and numbered 1165 (see partial sequence hereof in SEQ ID NO: 10) without
the li sequence incorporated was also constructed

Examples
The invention will now be further illustrated with reference to the following examples.

It will be appreciated that what follows is by way of example only and that
modifications in detail may be made while still falling within the scope of the

invention.
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and 13: VSV-G, Influenza A NS-1 , Influenza A M,
Influenza A NP, LCW NP, LCW GP, Ebola GP Ebol a NP,

worenorneeg@nmmaher pesvi rus (MHV-68) M2, M3 ('t hi SPCT/DK2006/000675

corresponds to the human EBV gpd HHV8 viruses) and

ORF73, chicken Oval bumn (OVA), or a hel per T-cell

e £ 1-These antigeni c sequences will furthernore be
combined so at |east 2 or nore are encoded in the same
vERBandSHM fTi-grlirespanses to adenexisussnsoded apitapepar i son

of the efficiency of Ad- Ii-GP pg33 and gp276

constructs conpared to Ad-GP-Lanp-1 pg33 and gp276

c diee:rGRy Bl /e §§76'@V6b<yB/@L%Or(H2bé¢ )IFIr vbpids §e@}, MH&s 11-/- mice

C r he t
R AR NPk R4 B RSy S,

eMwﬁg uaectwete blei\o;f@qzn 7183yesks eld ardappied ina M@mm\f@e
ari@éll)'fy$ o SoefrA%RkI ;ﬁg&édJré’sC{\{érregiségfo%é& EE@T&M to local experimental

adm ni stration nmethods wt ect to |cs
m@gyisietingfe of response, long-termirmunity and virus

dose needed for immunity. Al constructs described in
Exanpl e 6 are conparatively anal ysed anong each other
ariferaving-veptos: fopernsirartionaif EdvandgE aieleted adepevirus-expressing,

ad@oVy 8éhvayl eﬁuﬂgé@ﬁﬁ@&iﬁ) inValant Qﬁg?ﬁWeg@%{;rﬁé@Z %@&%@Rt HBirst we

respect to the kinetics an magni tu
r @@E?M@@V@rlgpplm; P@Bd@pd%sjcwalmgrﬁm d-langtiy metige Bvariant chain
| %na E&Iﬁlbﬁ@th'['@ﬁﬁ\y b%c@pr@telrﬁéwdjtﬁ & bR n‘ﬂ‘gfned %&%E%&%rylpcé with

, VI Ius ose needed nit Al terndative
admaﬁa%ttqhatn %@nﬁétyﬁ@@@tenm%mﬁwrs ﬁdeﬂlpvléfsa&)ﬁpfﬁ%m&ft"hlength GP

I 92al#hdife® M@r@@ gtegeﬁcw elfrbé cfbftauﬁ&i ﬁégrﬂéﬂtQWéFé/ c|§h&ﬂﬁ\l§the
and c%t oki ne in

the In
o BSe VN Bl OCinatS GhieinebPpEEL WEb 6a-r AT ARVt GdM17

rﬂ)@é&ﬂﬁdjmttd/ HEK%% BAIR'drRvRa! Iydftes @é%’%’n&in&@tfr@% We‘ré‘@loned by

i nduci ble |IF . Furthernoire, all the Iin Exa
d@Baup @éafl@@ﬁgbem §e%eé0'6©r|ﬁ'igﬁeﬁ§ﬁ@o°rﬁﬂlﬂ%'oa@éﬁ @vrlfmaﬁon by

e@s@‘ﬂ@ﬁéd?éﬁ e&tﬁﬁ?aﬁdﬁ asedfe%%eed dBlecllé et 4., FSY8 MetdRICABiol. 43

Ad-1i GP_sinmul faneously Ad- Tet - onGP at separate

s ﬁt és189r18%d n@éwty(OAadmwr@ﬁ @Dc'eﬁwwa%l detegpingd uéth fhe Adeno-X

C Qpiot |téPfK|t5{Cto%Eécﬁ?)ﬁGI| dnﬂ?od'iﬂ@z@ Wil Bf%c@é H&Pb&ﬁ%le/ I13U ratios
Adenovirally delivery of any one of the in Exanple 6

ddetYaeHet® asG s/ const ructs fol | owed by honol ogous
viral vector boostl ng with the sane insert/construct
or followed het er ol ogous viral vector boosti ng with

| dFEFIRIQRS: k@rﬁ!'&aeddps@m%ﬁ feche vageinalpdrvae @paesietized and injected
delithvgn 87 iffectitl® R8T thRSRhE hiRQ Rsdipatrh-a e b0.83 mi.

Virus infection: Mice were infected i.c. with 20 pfu of LCMV Armstrong clone 53b in
a volume of 0.03 ml or i.v. with 10° pfu of LCMV clone 13 in 0.3 ml. l.c. infection
induces a fatal CD8" T cell-mediated meningitis from which immunocompetent mice
succumb on days 7 to 10 p.i. (post infection) (Christensen et al., Scandinavian
Journal of Immunology 40:373-382).

Survival study: Mortality was used to evaluate the clinical severity of acute LCMV-
induced meningitis. Mice were checked twice daily for a minimum of 2 weeks after
i.c. inoculation; deaths occurring less than 3 days after infection were excluded from

analysis.
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Ad-1i GP confers rapid and superior protection agai nst
| ethal LCW infection in absence of nmjor epitopes.

waeephexsyé i ¢ chori omeningitis virus full-I engtPCT/DK2006/000675

gl ycoprotein (GP) conprises fggr CD8+ specific
epi topes of varying antigenicity, neasured by the
percentile of CD8+ cells with specificity for the

i vi dual ainst all the CD8+ cells raised

| ope. a
i 39’96% ﬁ’f}ﬁ%té‘e olr%;geﬂ?ﬁg@ferww Bigrs mipsoasIsetehe ware first homogenized
p@rpBBatto QléldeO")@@ﬁW) 6Rfah SuEFErERMs A8 éé‘hfal ¥é°fd|c§ RRBAS Wvbfe
for the %%Gﬁ 6(6) a sonmewhat snal ? atlonls
< Shesierss Hagh ol lonarecuingn skt msepivias oTCATS cofie dorty cigh
f @bu@m‘ﬁelﬁwf@jﬁdn finfec@BVRI cliStetdREre?dtde GRLUENG Frfonb snal rat anti-
nﬂd{hﬁ b, ggom nant epitopes, we Investigate
(U Andbady @Pf%&%%ﬂﬁtte&s’egq%a@%@i@émq amdq;oth

s |pna|hy|@crmnml(yub&w{ed (Bhterp of Qle 18b1 | SR ¥r szrolbé;)@a/ Methods

3 % gp ffer tfhe Ad-1'I'GP fusion construct

c37808 e{'ﬁa AAHEERIQUNIS, AR PPty POTREROGEISidg
AdisdueP or sham infected in the right hind footpad.

Each group consi st ed of 5 animals. On day 90 post

%%ﬁ/l nation, t§1 2 (i]ra were chall enged with 20 pfu

L&AV PRIRA B4R S age(CP V%DGEQPB%P%?B'G%%F WE] @bteapﬁwﬁgessmg
gﬁ&sorgamsmm@hlaoﬁmstg@a?&hml mut ati ons or gp33/gp276
double nil mutations. Mortality was recorded for 14

days. As can be seen fromfigure 7, Ad-1iGP conferred
s Wpe fordlowytdneettic: MhedIRIwWNsy mloﬁb&l@hal kRGO (BRbsPRere

d 276 n nmu |ons The doubl e
PR TEn B Pl 1Sen Plectr. £B) et aptmipasoantisasy; O
of:hrohte -amjugates! artipBS, G?Tg&oﬁpjgawﬂ\dnﬁlGM@BhV@eﬁythr:'h (FEs-
vac e rviving aninmals
fr oi%%%ggé ‘EIPES Q%&dggéméﬂo&fsé W api t ope
specific CD8+ or CD4+T cells by intracellular staining
f L de- | n uced | EN-a o | een cells. Expectedly,
Qfo a %@etg@é'ﬁ Y$'Po ﬂl@&ge&s??ﬂowﬁgom% RSffoBM@ther
gp%rdmg pdfdard mom@rprgcgégumﬁna@@@bﬁ Al v ?94 Vfobﬁ)all of
or .g respectively n
NG e Sk LRdRge aly ﬁéﬁ’ Irlfteinational fpaunology
s[b’éd%?v ¢4I@) Bdr enlometaidh of LCUM sgedifel E 38" ScdlRIsblenocytes-were

O Pt S it Pl R aB el o

i ph‘éeéﬁdegﬁh%r@ﬁs@(B am@gm&cﬁbﬁw‘a&ré@ fSilrLdLﬂ?’ Hich P murine
chai n fusjon vacci nes ot her than adenovir Ivery

WeECPBBINaRt irie(1anints/ !l JR&D SKEF*GM@P%\b’fdnAhIGGd%INK)oAﬁer

riabSRiticheplld WHe stg6d siameEDRs iR o
naked DNA conpri sed ¢ plames wasted/f |>@a4a"hd e?ﬁ%%ﬁigzepn%mgOS/

t $RPOAKe kEls warle ther ’P‘T@F@dlwlihﬁﬁ'rlﬁf‘lé@rl |@Gf lsgilype cantrol for 20 min at
C@%E"—éénﬂ}% ﬁ/e}@sér?a C)?Q@ﬁ UslRtPE b B CPHAOS Eﬂgﬁ%??m Oand at least

6-nm es 1N a concentratron
DNiA/WF@O@UDléaF @aﬂa \AIGh%galM\ugmgda mnmmawn\mmmcmgl@ dnasitie scatter

gﬂﬁot Elhg\% gH%@FeIE%la é:tegggt aetg r&rloﬂglggg I\/\%s(condlﬁ.gi‘eq[)t'}sIA ng? Eell Quest Pro

el1vere
(B&D Biosciences).

Replication deficient adenovirus vectors expressing Iymphocyﬁc choriomeningitis
virus full-length glycoprotein (Ad-GP), or lymphocytic choriomeningitis virus full-
length glycoprotein N-terminally linked to murine invariant chain ((Ad-liGP) for
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per shot. Mce were i muni zed at the abdom nal skin
usi ng a hand-hel d gene gun devi ce enpl oyi ng conpressed

whedtormefel00 psi) as the particle notive forcePCIVDER006/000675

were inocul ated four tinmes w an interval of 1 week
and then allowed to rest for I week before

BB B B S oo .S ek 8ETs 9egpted
fthrOL@hpstardiard mumd (Bédeyetadl., Maliirrid Cul Bisl, 4PBt Aamheg)

SB870s ML LA oy 00 Ttk V550

Ecfaih 58 arGkd-eP bn@nmémr@cﬂﬂﬂ@érﬂ @1 1r1af 2¢t480080, 180 or 360

B3k TR e b e Rlenfiotei pEa aeBvers fo araiysed

cer $plemiz peliss Evislently @ke dydrk @) entall tindsl @ims terseaz:p @aiiGFinbiced

ey el TRl FReb ottt GYASF i ek vaes o

uacedlerated had im:ngied \b&ﬁ‘C@D&T adi Glggwla-llc::é" ?3}‘.)2?386@57@&‘/ feak
i nlﬁ]?% e r ﬁiﬁ? fFshé’éh(‘f’ WB dA‘C?Aé PYagdie |p5'l WeH ﬁggaéﬂﬁdrﬁw% days

vastes vaammatnatdedemdlmg1oM\d}ebemtab@,(WItbabdeSeé aftgaAd-BP peaking at
g&){},t%oéa %C&r%%ﬁt ed with LOW (positive control). On
a

tervacci nation/infection animals were
chal l enged with 106 tunor cells subcutaneously and the
t ExanplegPowt h was fol |l owed by neasuring the size of the

t | '
eglgg{ %néi ﬁ'ﬂbh* ﬁ Clewﬁnﬁne r e%\|c%ll(<:)i%1'l‘soé)E rgl r e%@gg etpgv\%‘?sgg B?ébo’”c} mice:
vig C5éﬂ3h/ﬁ1mﬂaﬁ eret emazygous wigh n‘egarcEtacﬁmﬂgMbiﬂoclamlsam;ltMldC class

Olf m%[el:%g@%'n'gﬂll%e C}Eé %@[@6' V@Wett &t Aoaéﬁ"a'?létﬁl é'?'dtaf?@ induce an

- resul ree mce I n
damed@mnsem €67BIHB Em.%/qz A1 mmbe@%t\m@msaammhe H-2° and H2¢

e PledeMiicdTositie oh 8 b8 Rn, bl TR eb80 T
mﬂpi@mes The ﬁxnﬁrmemta wersi perfatmenhas ﬁﬁo'i(BLbﬁ testihg weerlinited to

A ty%t%%r %écrhaﬂ]lgﬁ AL g@sééﬁrﬁ)cgm ﬁg%ljle% AUQEE 2 %ﬁ@ éﬂléces

tunors were recognlza
&ﬂfﬁ dT-ﬁeﬂ weéa@nmee dowangs ahm@htuderef @maopes whilevAt SRvesamed to

Ad- IiGP in the
ri ght hi n%"?% ﬁ%ﬁ' %ogggg?glf@ﬁ“g%ne ani mal s were

vacci nated with Ad- b- gal act osi dase (negative control)

qua'tg§gt ed with LOW (positive control). Tunmor growth

owed by measuring the size of the tunor, and
IHLECP [exeds ED8wWhsel stmtlatory fiectd thabrare; lndemmdelmtrcé D146 T-cells:

tA{&ea B&bﬂﬁél%é&ﬁéﬁsﬁaﬁlﬁl Jun‘)c?ﬂ@ in tﬁ% SRS s%ﬁwngtllohé'ngS T-cells

re 11 erapeuti c
i aipdlity tq\téaf&@’@eemdosomalmd Iyﬁevsennemmmarkmts and stimulate

W""P%&Et (BlebolAdttal Obod N &lens %Qr '8%8'7' %mr&g}] @gicc?as%ﬁl we

therapeutlc vacCl ne, as neasur
PegermRe yadcinatiomof MHEHtlass lhdefrzuarnmmmD this zﬁerarw-lc " or

AY7BRl6 MREdrk G8ccinated with 2x107 IFU of Ad-GP or Ad-liGP in the right hind
footpad. On day 21 or 90 post vaccination the number of epitope specific CD8" or
CD4" T cells were determined by intracellular staining for peptide-induced IFN-y of
spleen cells. As can be seen from figure 4, Ad-liGP efficiently induces CD8* T-cell
responses directed against several epitopes; in the absence of CD4™ T cell help

. however, some responses were lower than what is seen in wild type mice.
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Exanpl e 11: To denonstrate that the vaccine construct
al so can i nduce protecting antibody response the VSV
WO pjogoslesmn was used. Virus and virus quantit at PORYDK2006/000675
Vesicular stomatitis virus (8V) of the Indiana
serotype was used throughout this study. Stocks of

E)g?@%!gvgre propagated in L929 cells (ATCC CCL 1) and
a 70 OC until use. Virus quantitation
p’é@‘llﬁPrf@ﬂf%’i/ rapich §URETRE SAY SUFIaIRBR BIoAslirs aSP'nEfdQ@\Q@e?W

|ert8fld>r?fAs v§é:~‘¢5ﬂ>s%|rve1doérf S cHicfhibdtdspBasdlb Ad-ieP cbﬁ’f @red to Ad-GP

prepared le's mniml essential nedi

c‘@ﬁt%(ﬁ?ﬁgﬁ’@edlhb)@ @@htytcﬁrvaﬁ@na@%tﬁa EPITES Profeshion P%tﬁtaé?ry(li’?}’ls post
5@%5\%3 (pRER oﬁ@&’IG‘Ff)ta%H af Q' 5, 7594 8D, 9@"1330"%&3603@93@ post

ution was ad plcatetormoaers

cvaccination (Figure 5&."@%@%@@4@ Hetipe-liear Yq%wate&r%f@?a's
| NepatddoR Ifttfé" asd dQ?Isnpr@%oé’J@@efenpr%%b@@?agaﬂ‘%ﬂIntrﬁberebral LCMV

containing the virus dilutions was @h;t)lrat

nipfestien; dirategiianecanfasraova\dCHvas erly Paitial g1 4?@3231 dai/%Post

aiaﬁycﬁ&%aﬁmo Bm%edﬂ‘bn dete Sechlat d&pr@gloay/&érs FURK&nidRE the Ad-liGP
i ncubat ed f hours at 370Cin 5%

smf?rrewbpwelchoraww sesipigedfor BoRdaYs, A8 gogrpegvég\gr%" fojignger
Ofrofectod ddhirs0 Hirabarebi LEANGHIGLT ed. After further 24
hours of 1 ncubation, the nunbers of PFU were count ed.
Survi val study: I\/brtallty was used as paraneter for

thgpg¥erity of VSV infection, based on previous
findings that virus titer in CNS correl ate trongtloy{]_smcewe

wheHGH effigiently rsgtepie Aeaingtergese: ditraypno Vinfect

| {50HA tat AR-ITEED Broletedy ﬁnceMg@Fhsi/\ﬁ{ ﬁcdt@ﬁ@aﬁe@dnfdaﬂldry wiatanted to
signs of VSV-induced par al and, sacrificed

seVestigajeavigtieithe fame hsidd edRS Pl d&ﬁ?ﬁ&?%mé&'ﬁf?m?% to

SHE&IHHRGIN il elrb adiditePHith ABIGP, ARRKERor sham (PBS), and
neutrallzatlonstest Seri al tvvofolaellutl ns. of
[

sehalinged 21 Qay%ﬁeébmr&r@MeW%WJ%ﬁ@a|°f PlRRE-GYiAG s of the

didsHieficdiifg ¢ OM\ALIBn& PR kR%ih MBSy MafkPGninfald Were shictifidedlart
of incubatron at roomtenperatu

SBFRsPVY HaEs 178 S Vgt dafrEined, %Hn%wq%‘é‘f g gerred significant

"be@éc%bﬂﬁ hﬁo@@adeﬁ%?ecﬁéﬂlﬂnélsl Pld-ﬂi@F* Was.dslfdéﬁSr antireginsey/itdrs to a
resence of res Vi rus 9¥‘F1£ aque assay

( ?é!@' aW’l" B@'OWHBG g?tieatéorhlmhlgjfatped@?m(ﬁ highest serum

di lution that reduced the nunber of plaques by at
| east 50% was taken as the neutralizing titer. C57BL/6
vacci nated in the right hind foot-pad with 2

X Chfhpatdtive @ﬁa@m\ﬁowé&oﬁam With Aisbbetrto kinktied, ngyhhude of

gl ycoprotein of vesicular stomatitis virus

O PR INSLEITh M RGP FRES ARedes ol i v
(Ad-1i-VSVGP). On day 7, 14, 2 1 and 110 after
vacci nat i on serum sa Ies wer e co ai\is%lfjand in v

n&lhcpastiust SSW?‘? ar g}r’gp%t‘w ﬁg}?nigr?agh to{her and to

plAGCG'I@ ah@ @UQIGFDWItﬁﬁé‘s@}éct tb rtrgillflﬁetibgand @aghitydS of immung, re§ponse
1 and 110%%fter vaccin [ s .were.chal

ni
WP 23 68 pPeR §T EXASUFIPA 1+ AFBEL 31 P K Pt S perioed i
r eghmbREAd4evMEn, bhevingdoséhedaysior imguniey. 12b. As seen

Novel constructs based upon alterations to the li fusions. In each construct
adenovirus-encoded GP is fused N-terminally to:
1. the lysosomal targeting sequence of li
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in figure 12 al nost identical responses are seen in
the two groups, suggesting that, although not an

wa@ewanemse, the invariant chain allows for antP@DTK2006/000675

producti on and does not have g detrinmental effect on
the production. Reference List Andersson, E. C, J. P.

Chrl N Q é\zf%l%@r and A R ThorrBen 1994.
Jour naﬁﬁs(?'rs uo 0 152: 1237-1245. Changes in Cell
Adhé’8| M%Yé@queélcﬁ fession on T Cells Associ at ed

i f é*ﬂ%, Bt 10 the CLIP
Chrl stensenrna%gyb kdgrﬁ tgﬁ%ﬂéﬁn&. g’ﬁ@g'ﬁ’. Q%QCQGQF o me
I nt er nd@quena® | munol ogy 11: 1463-1473. Virus induced

non-:sp

or 1 AT RGP PR S oo IEHENBAPRIASR QIO CLIP

di ff ereeqyeacéon. Battegay M, S. Cooper, A. Althage,

J. 9ehue NSRS

Zi n?ﬁer nag eP lji_&éagl Jo éllz%ﬁyacgﬁ\voﬁ\e MIIPCsaeun:/récehod

33: 1791t@%quemm@1t¢mﬂv@ﬁlJaéentltyHim@bh’?tse@uence

chorionenigitis virus with an i nmunol ogi cal focus

assay in 24- or 96- well plates. Becker, T- C, J.

NAeratigns of antigen rresentatign eonitgxt.-lr&pgh cqnstmptaqqeng\lqug -encoded

G?’P%@hse@nd C. B. Newgard. 1994. Use of reconbi nant
enovi rus for netabolic engineering Christensen, J.

‘©. Crarwigally iIn LAMIP Thonsen. 1994. Scandi navi an
Jourz'laN @lel'lmegll\éjﬁy r?’gf’gca’ﬁ%l?rcullﬁhe role of CDA+ T
cells 1n ce ifated immunity to LCOW: studies in
VHC %I Qstgrmmalivdoém%lsdqmalrd@ﬁ¢airea¢ﬂlmm ce. Diebold, S.

S., M cGebhifBy tBIHgﬁqgh and M Zenke. 2001. |\/HCC| ass
I presentatlon endogenously expressed antig

{r affor Bcewinabtiar el e P#H@mam@f&s*retwg@ > Adfiopery
Morrd s t@rmlﬁaliy té l a]"ld (B?J?ﬁ{ nallg {o Hspﬁﬁ(ﬁ@i@p’m’spﬁa

Var gas, hei m Associ ati on of
i Al péﬂﬂ@se g@reﬁtrusiS@r@ M&hevm@n@ Ufsépl @& dhevipging point for a series of

gbéﬁs‘?r%eﬁﬁﬁ‘WhRﬂhlgthé BFCREBhE éréﬁo@&ﬁed by'@rl: ﬁl@éﬁh@l&rbobml@hry site

Pi eters, . class I

r §RES) epea Qﬁﬁﬁlegwlmﬁ\ég%%tkﬁf/ltétrpr Qthh?’r Qpi n. | nmunol .

9: 89-96. Sanbrook et al., eds., Ml ecular Coning: A
Laboratory Manual, Cold Spri ng Har bor Laboratory, 2nd
EQteragians \wigh @gg&ﬁon@fe;q@}hgj@rr spr@gding. In each construct ad’enowrus-
198& el Riinsss: Cuvel ette, P., and P. Benaroch. 2002.

Bi ochem Bi ophys. Acta., 1542:1- 13. Mitiple roles of
the il nWNdsrainally kxherpessimmtexciyg enpedead YR23 on. Thonsen,

R Ag, MuerMalpfh HV eftedeg gfn. J. Johansen, O Marker,
and J. P. Christensen. 1997. International |munol ogy

9: 17@7 N’P%’G"”ai%éb‘é‘?rﬁleﬂ@ﬁ’f3dﬁxé3)cel s and T cells is

requigr aqlidrRiinaiil fy bivat cétineRihg and ﬂTt&‘éélRﬂ’arVQabt]uN&i‘éh§ Ubr@’utuents
stomatitis virus.Cains 1. A nucleic acid constr

c GHiheraaRe cansliyels @& PraRats Wpre gpe@ﬁwqug-@gpo%GP s Tollowed by
| BN §tbrRBl risodBhnal SRES el (W S) dridgshel dhcoding VP22, HIV tat or Cx43

or other connexins and intercellular gap-junctions constituents.

All of the above constructs are furthermore altered in any of the following ways:
1. All of the above constructs followed by an IRES site and a gene encoding an
NK-cell (natural killer cell) activation molecule, for example HE60. This
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b) at | east one antigenic protein or peptide or an
antigenic fragnent of said protein or peptide. 2. The

woemreswsaci d construct according to ciaiml, REEDERIV6/000675

at | east one invariant chain ks organismspecific. 3.
The nucleic acid construct according any of the clains

1 2 f
Ve:’{ ebrag%l\‘éﬁ%ﬂ;ﬂeéaénﬂf%@% g&l% &Vc%rétlﬁﬂﬁcft&g%g ra[%rfa cytokine

l'ei ¢ acl
accordhelg-to any of the preceding clains, wherein at

| ea V. ol r

ek, 0SB0 T i IR0, oo

pr ecedisgacidaingst conieot of mseparplepsemeige i nvari ant chain

i's of RyERMeUdodd e?nérucfghﬁvdr\”ﬁ RS %fés wﬁ%stﬁé HS\’vnstheam gene
according to any o receding c whereirn t
encodedsIasteaéaectod@d@nuaﬁmaraiﬁwe@tnhu nis a fragment of

t he AISEQII optﬂy%q bofe Rbnducls ‘Jﬁé&ed%fd@mnaﬁ’m@l@' ﬁj&n&@ﬂ%\%ie %

e sane fradgnent o (%é
nucl Bi é\ll@ém abowe cenaituctsquiagedi unget eslldiye sirecifigeand/or Indumble
preced h mé/\,herel n the encoded at |east one
i nvari nt chai'n 1s a fragment of the SEQ ID NO 2 of
at 1@adil of 86 abeve coraiiugts. wigsre theeGR @otigenic srqugnce is replaced
constr
i b A8 0Tt ing B B AP B8 oo i
85% i deampesg muliplsEDtigensNese examplespesnaghic entigensiig figures 12
construygy 4 §C\‘F§’\/g§£9nﬂ®n?é;¥\l\% 1tiﬁﬁu&{z%cﬁ€ﬁl'1nﬂmﬂeéﬁa%NP LCMV

wherein the enc ast one invariant chainis
i dent i &, LEMVSEB EbplnGP BEbalg NPriuring gaeingahgepesgvirus (MHV-68)

CONST T Wel §\RCHAE gérp&gbﬂd§fbyth9fr1uﬁwléﬁ ER\e&RALAYS Qllraéééti and ORF73,

wherein at |east on Agl on tide or domai n of
at | eashicereOvalhemingd@V h@'awhelaereida@bﬁmtepe rTéWéeéaﬂgqmﬁn

or Subééaé&é%sémfuﬁﬁé re | BSEBHnQﬁeQ%o%Pfé%éFQ anm&'@;%rétencoded

| east one I nvariant chal . The nucleic acid

const r itthegeaervgciol to any of the precedi ng cl ai ns,
wherein at |east one signal peptide is added to,

renmoved from or repl aces the signal tide of the at

| S&stiigdive!4 favan PXaTOPIe 194 R EOMPArisorR ﬂﬁme'{? igipBcyefiAf-li- &P pg33 and
Capate Kistis %mpagedtte A@%P@caﬂdjﬁ pmﬁgﬁwgmecéoas@@ots a4

| east one region is add o, renoved fromo

r 8ifiegeied hyr@&ﬂpeu ERFPORSast Ats ﬁ@n 8¢ speradbe Hadi- Gﬁxﬁamtms are

C Qabéhor %&theﬂbeepu_fén?ﬁ ¢ caﬁétﬂjc%qmﬁéﬁrt@paaiﬂ&/% didiend 8 COBE T-cell
the preceding clainms wherein the at | éast one

|ﬁQﬁ@PF%ﬁ1t chain or fragnments of same elicit an MHC I

and/ or an WMHC-11 dependent inmune response in a CD4+ T
cell dependent and/or independent manner.
Example 7:

Comparative analyses of novel constructs and alternative administration methods
with respect to kinetics, magnitude of response, long-term immunity and virus dose

needed for immunity.

All constructs described in Example 6 are comparétively anélysed among .each
other and to Ad-GP and Ad-liGP following alternative administration methods. The
comparisons are done with respect to the kinetics and magnitude of immune
response e.g. as described in Examples 1, 2 and 3, long-term immunity e.g. as
described in Examples 1, 4 and 5, and virus dose needed for immunity.
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14. The nucl eic acid construct according to any of the
precedi ng clainms, wherein at |east one antigenic

WEe@Ume62s5©r peptide or an antigenic fragnent oOPCEHERKA006/000675

protein or peptide is selected3fromthe group of:

pat hogeni ¢ organi sns, cancer-specific pol ypepti des,

and proteins or peptides associated with an abnor nal
hysi ol ogi cal response. 15. The nucleic acid construct

a iSFatiMeg adipinigiiation methodginadud® ng cl ai ns, wherein the

at | easiitepii®nad With Q@d!slr@ tPEMHBESY Qéhv@fipéf'c@f‘stlﬁful signals and
antigenic fragment of said protein or peptide ffoma

pat hogéMiokingrgdminavhishsallsef Iﬂé% inczkampd® drecrped gpngfucts are co-

pat hOg@ﬁ]éc’ré@W&ﬁ 'aaéﬁkﬂﬂrug'ehéb%ed”ﬂ/ PirREERS, 5@ Ie tetracycllne
par asi t es. The_nucleic acid construct according to

any of "ﬂq\’@'bﬂﬁ ENGR Frgthermeresall thiadn Examale 6 Qﬁéfytlb%@nstructs are

ant i geroGnjBERl it a@éné\ﬁr@% lefl8od¥d SfokiHY. r&%&émpferle%ent
of said protein or peptide is froma mamal i an

or gaf m'ﬁ'?“é@*&"eﬂﬁw 'rﬁFnaqua@m@meﬁvAd “TREOMER pEseparate sites

aci d Copgie Bl (A8TRE-HhO8 chBodDGP UnbdICoRir8ICR @ tBBacycline
cl ai ms,, wherein at | east one antigenic protein or

pept i ddndyciblgPremoteiani ¢ fragnent of said protein or

pept 8. d%deﬁmﬁfaﬂﬁbléh\)éhf é?sanyje%e of it iREXhRipfe @Hé&nbed
construyct according to any of the preceding clains,

wher ej wssﬁ34cea%tfu0§rf@"cqu *@é‘?ﬁfﬂdﬁgq}tsé{"ﬁ' retgdepsling with the

an ant isgRRiifsdriia@eRidt opfollsdkd b h@fe?él@gcﬁfs \}ﬂﬁP&éc@ﬁ bodsting with
froma virus selected fromthe group 0

Hepat i t1§¥ivigus gnqeded Ph?nhaémov'r%@wcoﬁ@ﬁﬂ gswew ofifge same
Lassa, iddetlcadnstpimgrl | pox, Bird flu, filovirus, Marburg,
papi | |l omavirus 19. The nucleic acid construct
according to any of the preceding clains, wherein at

| gxainpR® antigenic protein or peptide or an anti geni c
f:@g nt of said protein or peptide is froma mcr

@‘%rsere&)'e@nfi SHRPHMH ST op a(sfamswmbh@wrmﬁ@ﬁvon in
t ub%%'&&iaﬁor e@ﬂéﬂ)ésl USmBREdYti@ BhdriomalrnfHs virei8 $AMEngth

ci es %) bri o species, 20. The nucl ei c aci
C

< Gieppgtain FroRkiges BUR P80 EPediic enitepesiPi@ring ARtigenicity,

WhesaeLirkddly the péiceRiile oRBDBUESs Gwithr pleBifiBitydor %ﬁﬁdl\ﬂéué? lepitope
nt of said protein or peptide

? 38%{”1%' %&F%@% Cg' raised dn fespaRsere &t wﬁ'r@ﬁwn =] h&s‘ﬁﬁ‘é(?fﬁ'ﬁﬁ”t

S pegilgson &@Mfﬁém FrisHReRjafBt GRNE sgENMABPHRGHISRBAGRS a
Gel c acjd construct according to any_of

I RPRYIGHON '%\ﬁ%?cglcrfo%@pq7§a§'?d G‘H@f aﬁwlgfmsare

prspé@moogppm@ndorar 5922 As JRBS aRAGE276 AGTRE mafdr / FAmno-
roteln or e IS, an anti Igenlc eptlde or Proteln

b fomingsH e%%k%é? déninvestioated haw ibnuiatiens of &ithar eritopg, 15
orndéﬁen‘tmmy bbBéthaihilgRBsusiyYWouldREefiiRé effigieRtY Bf the protection

wABrer 4o REd Gen 2aftehi c protein or pepti de or
amsaauagﬁlee et agiERizte DLt 107 IFORELEP 8hd PERIGFIEr dHam infected
f r tﬁ‘e rlgﬁtalq}rqg ¥oo§ppa%c E];Efggl%up%gng steéj of 5 animals. On day 90 post
vaccination, the animals were challenged with 20 pfu LCMV Arm 53b i.c. (intra
cerebral) constructs carrying gp33 nil mutations, gp276 nil mutations or gp33/gp276
double nil mutations. Mortality was recorded for 14 days. As can be seen from figure
7, Ad-liGP conferred superior protection against lethal LCMV infection despite the
gp33 or gp276 nil mutations. The double nil mutation of gp33/gp276 lead to the
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23. The nucleic acid construct according to any of the
precedi ng clainms, wherein at |east one antigenic

WEe@re62s5©r peptide or an antigenic fragnent oOPCHERKA006/000675

protein or peptide is fromaggancer-specific
pol ypepti de selected fromthé group of: p53,

tel

OISR S0 5P AP Eormg 2B &y baRTH s B Geeh-Ep anc
\dhaﬁwd&cmbtekj@wjpsone anti gem C prote| n or pepti de or
m%& i %ef %{E@g@ Hf‘ V%V\?e::ﬁee éﬁalg% dHfSPéM%e sf}ecmc
Wlogbmu* ¢&l;lells! Bﬁﬁ?ﬁﬁﬁlula? 5ta|nTﬂ(ijg3fon peptiziceindiied IENVSafispleen
accordain n t i ai
RSl e g a Bp gt sl o
fgrpegmmé mefor epitehepspeicifitity efithe EPIBT deCD4” T celta ia gp276 or gp33,
PO e, assocl at

BTt TS Rl bR, B B PbP OB o e

I@srrbr@nmwmme ghogease, an allergic reaction, cancer
or a congenital disease. 26. The nucleic acid

construct according to any of the preceding clains,
lgo:t he operative |ink between the invariant cha| n
ana iﬁ

t
R0k O34 L SaRsReR 16 iteisBff W pEkePATIGrORR Bua-aP.
t'l"tﬁn%sﬁgate@fn altarr;d;tm@gtatfbmmlformvaaamtl ahkinrfesipavactings aiher than
cer on T
s LI
epRBPE spedfeqnmf andsCDAHE cellscTlee nakech NG cngprises the GP and li-
56 Sabioetls ous e Alesoni JE Sl IRt Aa sl €Y T
rtloeBmwdé ffice W&e v'ﬁb@nari]ted ith ©N cobted nsibriu@-nmegdd partiplgs inpa
claim i
80 en 0718 A1 ERESHD A OAALARERASB s sl omo
C[ﬂasttcrtwﬁés fch @r(njed |0rﬁgmg@otd @ipo RISA peosimt) was gela/erqdetgglne mouse
i encodi n
§FP Cea‘@f%rgr"a]f"?f@ g EP% m‘%@%g I’aﬁ Hgmgr ece(gli dngieidlgene gun
Cdiélllld@emwlbﬁmgacmmatgss@am!humm(éw psida thet particle mative ?orce Mice
erativ ed t {
\Eerﬁémq gaé%d g mes, Wi p%é ﬁrhtgﬁlgr%f g;‘r’\r@eeléé]#d #BER gﬁ%\lr?%d)ltoerles‘tsfor 1
OWe@e!@éfbltéGmﬂ%tlgéﬁm The hmmberanfleolt@mmslaCdI@tC%@@%g’ gelis

g@a{[tef’a?i t|lqg%(i,engla??tgﬁ1 ne%f?t p%?{dbgﬁcgjcgggflqt\(edf 351e8h cells.

pAptanBe seert fiora é|gurfecﬂJ MNA-IGE esfﬁlokentleurgmce@ £D8el-asll responses
The nucl ei §%?a50| d construct according to

C '5‘?%%3%' S%\Qer lvﬁ?et " each invariant chain el enent

and each antigenic elenment is operatively linked to

eEch Olt gr as defined in clainms 26 to 30. 34. The

n id construct according to any of the
pAadical cunferk auperior pheaion against challenge with tumor cells expressing

the gp33 epitope from LCMV. Under normal circumstances, tumor cells express
several different antigens recognized by T cells. To determine the efficiency of this
response, B16.F10 melanoma cells expressing gp33 from LCMV were used to
challenge vaccinated animals with.

C57BL/6 mice were vaccinated with 2x10” IFU Ad-GP or Ad-liGP in the right hind
footpad. As a control some animals were vaccinated with Ad-B-galactosidase
(negative control) or infected with LCMV (positive control). On day 90 after
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the at | east one operatively linked invariant chain
and at | east one antigenic protein or peptide or an

wario7gersse fragnment of said protein or pepti dePENDEAINGH00675

sequence i s preceded by a pr@wpter enabling expression
of the construct. 35. The nucleic acid construct
%@fn@h&%n?é&tué‘r’i‘%nlﬁ‘falé W&e@hﬁﬂ“@@eﬁ Qithl F° Emorvdas &Jtﬂ:utelh@ously

pronoter 1Is selected fromthe group of constitutiv

parshibe durgor grawiicwas Bligweshy measuriigdhe siemos hedimpe itially a

PHLATSP WA orm il ﬁﬁ&ﬁm%@eﬁutfévﬁnbﬁéﬂw%%ﬁluﬂa FedgpRhbe BW&@ed towards
specific pronoters, CW pronoter, SV40 rormter

FB\B3ovib ebimisiate e tU“T‘We?eﬂﬁrcEQﬁh(Qr‘a‘éﬂ ) ¢ffc10 a'afE@lSd. ng

t pro@ﬂ}}'ia&fc Ja%angﬁcﬁpﬁm RE-ic B rdSited RDFrioP fred nﬁwa%% of the
related to antig Fresentatlon and/ or intercellul ar

seasea@pﬁ@arewo omydl@ nhd; GPeraceinateg ARpRaIs asFanthe seen from
r&€h6. acid construct according to any of the

preceding clains 38. The delivery vehicle according to

claim 37, wherein the vehicle is selected fromthe

grn%&]ﬁéaseg% tﬁfﬁh%? Flaé’ ﬁﬁ’ééay%rméa%hé?ﬁéﬁ é(cﬁéH §dcdShe patient. To

vectors, |i based vehi Cl es, ased vehicle

aFémie i swﬁ@ea, GfBLdP mice weye "‘Uﬁ@te@ MhChOe B4 £dP My teds

C&HMaPlodeld A3Rr 5'\WaGE Bictuinbrs WERI galfiblySreBoghiZahfe and could be
sel ected fromthe group of adenoviruses, retroviruyses,
L AdE or Ac-

| @seswed. AldRis e SEBRA B EEP vacenaies Wike2tj0s

Vﬁéphmtr@ rght HiR8 SootpRAME aVédn%§l3§om§ HhiREROAG B WaESIS&RSd with Ad-B-
ki forest virus XVir S ve

mma%tpwqgsev@ee@ﬁvemnfrq*ﬁ ar wﬁrea \@%‘&de?@“\{eow@?faﬁ pumor

%ro(n&h wis fdﬂﬁ@/é@ b ni2BuUNIR e Isfrel oF tiRNtUARE NaNdl drid8 thefside was
T e vehicle according to claimA40 wher ei n th vehicl e

| greater st 1 49T G A BIENPIDE R ahgl HeroGRCRiced. As can be Seen

Cﬁaﬁtlffgu&ﬁﬂi |m/mﬁc%r§n\vé%ﬁhé%rﬁl&éun@m@me|ademw EnéSspeda of imor
cell conprising e nucleic _acid construct a i ned

i ﬁe\@ﬂﬁprmntwaé appEirRatelyhgif of that geen imrice given AdER & ng

t thefdpRiulit ¢etocineh 88 Ricastiied bySlumbed ofdlay@iPasgng pﬂbret&e@édhn@ a12
cell 44. The cell, accordlng to clainms 42 and 43

wie? Bimersize and el $aBiesiti ng cell is a prof essi onal

antigen presenting cell. 45. The cell according to any
ofxahgleciqai s 42 to 44, wherein the cell is an NHC
expressing cell. 46. The cell accordi

c RCRgronSl 4t (e s XHSPOP FoDFIELCE BIsp CPG T BFATERIng anlibody

O RdspbR&OINE VBV hiRtiG@ives0bed.47. The cel |l according to
claim 46, wherein the stemcell is capable of

differentiating into an antigen presenting cell. 48.
Thausehd vﬁfscélfa%l‘l@%ﬁ O/eRityila® StdnitRitis hini T8/ of thedridiana serotype

e Sel rsughont iR

ghout this study. Stocks of virus were propagated in L929 cells
(ATCC CCL 1) and stored at -70 °C until use. Virus quantitation was performed by
plaque assay on monolayers of L929 cells. In brief, serial 10-fold dilutions of virus
were prepared in Eagle’s minimal essential medium (F11) containing 1% L-
glutamine, 1% penicillin/streptomycin, 5% NaHCO; and 10% fetal calf serum. One
ml of each dilution was added in duplicate to monolayers of L929 cells in petri
dishes plated 48 hours earlier. After incubation for 90 min at 37°C in 5% CO,,
medium containing the virus dilutions was aspirated, and the monolayers were
overlaid with a mixture of 2.5 ml 1% agarose and 2.5 ml 2 x F11. Monolayers were

then incubated for 24 hours at 37°C in 5% CO, before staining with a mixture of 1 ml



presenting cell does not express any co-stinulatory

signals and the antigenic protein or peptide or
waninrgexsse fragment of said protein or pepti dePCEDER006/000675

aut oantigen. 49. A chinmeric p ot ei n conprising at

| east one operatively linked invariant chain and at

I ,geni r in. ar. i d ngodi n

<30T SBARSE Y TR G 251 Cigh B e pidheBPe Ak durtner 24 hours
cofistuhbativs, the nampesfof PiFe) wéraickantédt o 36. 50. An

anti body that can recognize the chinmeric protein as
defined in claim49. 5 1. Use of the anti body

aBuonvai stgdy: dMartadityrwdsOysetiars paeamétesior theLuuivastyiop 'SYfinfbtion,

B oy SRRl S ERS 26 ol Sforbh iR i
aspiiionhy (Dhomisen &2, 1897 Aat ImewnolT ¥ 1757 g 68.) Mtk &idte inspected

agi: quen cadi ng; at_|east..one invariant .

o SR S s o R s S sy was
preieeéiand tre pepbisdapestedto auttugbwitbinfthagera4 fursai d
protein or peptide. 54. A vaccine conposition

conprising a nucleic acid sequence encodi ng: a) at

| Sevsim madralizations ast: Sehial twodpleirditifiors] of seiunk e t1owére niiked with

08 0BRSS a8 e

ciopyivation mpromnmieciperaturec il thi odasdhr sestimadrusl efixtoedvasiadiied in

e g0 RefBiedels by Fo Solean Bou Ko 3hg 2ERS58408mS Brasence
vefaesidieal atepbylplagud essayy(sed vituseand virusguaiitatonfR 6 he highest

[l I.C [ onstruct is ck b
PO SR BB SRRl 5 FRBEPFE B8 B o
creatratizingntiter.col | oi dal gol d particle, viral expression
vector, viral delivery vector, pegylated vector. 58.

The vacci ne according to any of the clains 53 to 57,
wWheBi/e miceeweracleagnaigd irethesighthiad Yoot-phad euithr2e6 $07dRU of

. ) f:. ' e
BB RENES e Rl ARl A BoRliein 3P Samatiis vus (A
WVSP) eragdydopiateinilinkes toliNariant chain/@at b SVEP). Ghday 7, 14, 21

i ' h | ai , .
RECLRP SAC A S8 terfiiad e e e Bu LD uS rviepizine
aaldihogy titalfs wagetdetermb@d iThelagueatdectias assayi, figurtd2a) @h aay 3,
?314}"‘2195% M Qﬁe@{% i nﬁ‘%ni}r@gtﬁ%rg{cﬁg@eer@'gbfi\e%gﬁt@ PEULOf VSV

| ficrent or con ona
Thisanagelty, aed awrialittiwag registengd ofer theenatt a4 niayS Jigtie B, As seen

LG ot ' el t l.east, two vectors. ..

e bgec2 A folI6 1A BMISbE B Hon i Bt nolffatiss Siigtstrgstha,
althakglr eotrantatyantage,i the invariant chain allows for antibody production and
does not have a detrimental effect on the production.



10

15

20

25

conprises at three, four five or six vectors. 63. A

vacci ne conprising at |east one chineric protein
wa@ewanaieng to claim49 as defined by any of theCTHDER@6©00675

acid constructs in any of thesglains 1 to 36. 64. The

vacci ne according to any of the clainms 53 to 63,

V\Amfergmcbmastvacm ne conprises an adjuvant. 65. The

vacc] ne according to any of the clainms 53 to 64,

(%50 G R it 'S'feé‘S%'bIQed\ﬂ%"deffaMtR}eTf@r@&p 1994. Journal of
Fflﬁ:ﬂ'ﬂ!ﬂmoﬂ)@y HBQHQB?JVQJI‘S THafGed %é%d%f&h%lg&#é §£brég§?on onT

r&jﬁ vacci ne according to any o
cl llﬁ@sg@cngtgdg%th %@%?H’r‘ﬂ%@f%@ﬁl ne conprises neans

for intranuscul ar, intravenous or subcut aneous

aohmdreetstan o @nJ @hhr&f&sw@ | MEkBCERS Al RIrHomh<RAY180.
ein the vacci ne Con”prl Ses

gtﬁ&!""?%’irﬁ &PE!U“O'P@H %rﬂ 4%?r1%?g MifEp Ingyeeth ner-pReGIfinsigEEs cause

Tleell epte progrevsvaral bAfied COBIT @éllstd"'u?dg hai ifBukdiQifRdentiation.
wherei n the vaccine conprises means for

anasgl / nmonary adm nistration. 69. The vacci ne
EABER R BB A Ry i aoh . Heriondne a0d Rob:

c dinkesiagel. 1993 etk aﬁVirM@?ncéldn&d@M3 192108 fm;a\ﬁﬁﬁdanaﬁ of
sition accordi n% g aim 69, wherein the second
Ty leGhoRPERPISIYE Vil Witk 8 Tinuho PigaldPBisAssRY in 24- or 96-
amtelllpiadés.cs, chenot her apeutics, antiall ergenics,

cyt oki nes and co stimul atory m)I ecul es of the

[ syste 1 itoin rt ris -
vgggreﬁ'e?‘c%n& Rakon C%né?qt&/géﬂ é?ﬂ]ﬁ? B'f(iJEléB%E'@ngt py@grard,
a@0d CdBnetvgamny9uf. Usb @f edcaimisinahBadigholus foR ngeshiofié kngineering
instrument or other nmeans for adm ni sterl ng the

7S fiRsdn, "}, CE RIS TSR, M Sremdn a2
alnsmuoeidgyude: B%sshgT_r’redolerw CDE3. T éella:ﬁm b@ldmfedratddidwmmg to
ECWTQPU%IGI‘SQ§ R/ﬁ-[t"f' ?I L %nﬁ?ssrﬁag%{ Jﬁ“ﬁ ide! N9

M Nni St erin & ani '%ccording to any
of the clains 53 to 70. 74. The nethod according to
c Pigbeid7 8, SwilrGsitient NeKoahrand M: Espkm 2601 SMINE@Idss |1 presentation

dsm t t

ol ai mEQHOUgZ)ﬁe;%T%E% mﬁ%h@%ﬂs?&%&%@fe@%& Q%Qgﬂ%n%eéls @erm_ﬂvqr
aBdB7¥O3MHC- | | dependent. 76. The nethod according to
any of the clains 73to 75, wherein the immune

r PRRRANEERI %F REbdr, (e / or di
to any of ‘the cl a% s 7?% %68 & V;-@%S%Jj‘?% %ﬁ" ! Stba.
Association of lntracellular proteins with folded major hlstocompatlblhty complex

class | molecules. Immunol.Res. 30:171-179.

Pieters, J. 1997. MHC class Il restricted antigen presentation. Curr. Opin.Immunol.
9:89-96.

Sambrook et al., eds., Molecular Cloning: A Laboratory Manual, Cold Spring Harbor
Laboratory, 2nd Edition, Cold Spring Harbor, N.Y., 1989.



response is CD4+ T-cell dependent. 78. The nethod
according to any of the clains 73 to 76, wherein the

WO povalee26s@€sponse i s CD4+ T-cell independent. 7BCT/DKEe006/000675
nmet hod according to any of thegclains 73 to 78,
wherein the i mune response is CD8+ T-cell dependent.

805t sretinesbtiae PO AN PY B t _
791, FL%T%” | ut h | m’n?ne r egg%%gg ZIQ{(:.)Z BBC %rﬁdg%%% Iﬁ\?t §5421
3 W@lrﬁl‘?& 038&'%0?@‘( £lorin iy MBE qu*ﬁé Il:iuaptnm 73 to 80,

conpr|3|ng the steps of: - providing at |east one
ci ne 3§%§rgigg to ané of the clains 53 to 70 -
ad OISEPeri Mg sHifRpeRy Ct Badersemd. Jelenper Q.dVarkenBnedtP.
atCHrsmtserﬁJ W@@?flﬂferﬁét@ﬁhlﬂﬁiﬂﬁurﬂo Qrwwlﬁébsceépﬁﬁtlon of B cells
hod according to cla

atan a%%%s bﬁ{éqv'é‘%%toﬁ gurvivalofimise ﬂ%ﬁ%wmyeam@tomﬂhs virus.
times fromtwo, three, four or five tines. 83. The
nmet hod according to claim82, wherein the vaccine is
boosted by adm nistration in a formor body part
different fromthe previous adm nistration. 84. The
nmet hod according to any of the clains 73 to 83,
wherein the vaccine is admnistered to the area nost
likely to be the receptacle of a given infection. 85.
The nmet hod according to any of the clains 73 to 84,
wherein the animal is a vertebrate. 86. The net hod
according to any of the clainms 73 to 85, wherein the
animal is a manmal . 87. The nethod according to any of
the clains 73 to 86, wherein the manmal is sel ected
fromthe group of: cows, pigs, horses, sheep, goats,

| lamas, mce, rats, nonkeys and humans 88. The net hod
according to any of the clainms 73 to 87, wherein the
mamal is a human. 89. A nethod for preparing a
vacci ne for genetic inmunization conprising the steps
of: - preparing a nucleic acid construct according to
any of the clains 1 to 36, - admnistering said

nucl eic acid construct. 90. A nethod of treatnent
conpri sing adm nistering the vaccine according to
clainms 53 to 70, to treat a clinical condition in an
i ndividual in need thereof. 9 1. Use of the nucleic
acid construct according to clains 1 to 36, for the
production of a vaccine.92. An adenoviral vector
conprising a nucl eotide construct encodi ng:
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a) at least one antigen and b) at |east one protein or
peptide or fragnent of a protein or peptide which

waeiombmses an MHC-1 response and/ or an NMHC- | | PCBEDEQIVSH00675

and/or intercellular spreadipg. 93. The adenoviral
vector according to claim92;  wherein the nucleotide
construct encodes at | east one protein or peptide or
nt of a protein or peptide which stinulates an
VHC- response 94 The adenovir al vector according to
t he cl he.at. | east one
é{nt i ééﬁ'c‘e§ ?%ﬂs fvéﬁ?"mf'ﬁwgéeﬂ‘é‘aflﬁﬁa eppodi lg‘i\st one MHC
response s afehstidnednyariahiedhairospepatpielydinked tdf r agnent  of

an MHC re se stinul.ati.n r.ot ej r

The adeno?ﬂeﬁg\e M’F&P“'%%’E%?Eﬂ? Lt Bept% oﬁq%gfnﬁﬁ%mgﬁa%ment of
the MHC stsamrateing geptilei n or peptide or fragnment of
protein or peptide Is an MHC associ ated protein or

pepti de. 96. The adenoviral vector according to claim
95, whehatiBictder dhﬁd@trl&tsaocd)rahgdo plejrt il dehérsinsaleast eng invariant
fromthe, gr | ocal i zi ng peptide, Colgi

I octh%‘WﬁgorﬁéﬁfmdS@ec' dosomal peptide | oading

conpartnent | ocalizing pepti de, | ysosomal MIC dlV,

B3 FRCARS LU Sy BB Lo oo

t he WhEirmaaattiohtiads pfairigbrateorigiapt i de or fragnment of a
protein or peptide is selected fromthe group of

sorting signal peptides, LAWP, LIM, Hsp70,

cal r ghiecutler aitdconstrawtlaanmrdmgao rany 98theﬁn@ceojdgrmﬂmeawherem at

vect ccor an 92 to 97,
conp?‘?@fﬂ@e }S‘P%rtl%ﬁ ﬁ@a'grlsy?{oéB?mﬂéggAr @JI' ted to
i ntercel lul ar spreadi ng such as VP22, Cx43, HV Tat,

her_ connexi ns, or - ] unctl A h ;
o et OB O AN G 21 B Ak mE e
98, Wt ehdirivhkardichbiadsof rmmmri\bﬂ@rr esponse stl mul at i ng
protein or peptide or fragment of protein or peptide

is invariant chain. 100. The adenoviral vector _
a8 C orMthen@icleir adidibons@fct adserdigtoanylof thet pre¢rsiingnaiaimsawherein

chal is_or ecific N
acco ?ﬁﬁ@ 5%9 feaﬁi M elmr?gtéga]m %@ﬁ%yg{eﬁéﬁd%w 2 of
| eastat tset 4D smiriocatidsciai of 85% ldmalegy tihasemeifiagment of SEQ ID
102. r{;g;e adenoviral vector according to any of the

9 to 101, wh

cl ai erein at | east one invariant chain
is of mammalian origin. 103. The adenoviral vector

agcording, 2 28 cSlstbEadbfl ﬁastoga%yto? te8rec¥y hihs2vherein
the encoded at least one invariant chain is a fragment of the SEQ ID NO: 2 of

at least 186 amino acids.

8.  The nucleic acid construct according to any of the preceding claims, wherein
the encoded at least one invariant chain is 85% identical to SEQ ID NO: 2.

9. The nucleic acid construct according to any of the preceding claims, wherein
the encoded at least one invariant chain is identical to SEQ ID NO: 2.
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| east one invariant chain is of human origin. 104. The
adenoviral vector according to any of the clains 99 to

wae®7/oedsss ei n t he encoded at | east one i nvari aPCT/DR2V0G/000675

is a fragnent of the SEQID@[?) 2 of at least 40 am no
aci ds and of 85% honol ogy to the sane fragnment of SEQ

ID NQ 2 105. The adenoviral vector r di n ;
dP- t e Ep%{gﬁ@cggmp%{r D &‘?CQXE'EQ gc? any %fé[ﬁéﬁgeggélﬁg g{aﬂp% a\{%f}ereln at
one |gavedrieabiodhpepide or domaimgite atdéast bee BEQriard can ipadded

of at least 186 am no.,acids. 106, Th '

Vect i BRI O LB et (a9 P et BB drahe atleast one
wher givaridenhaincoded at | east one invariant chain is

85% identical to SEQID NO 2. 107. The adenoviral

vector according to any of the clains 99 to 106,

wher ehs ntilisicerrostediradt dceasingdmany ofthe ippatiedingaiaims swvherein at

identical tog SEQ ID NO_ 2. 108. [ :
acc oi%sﬁ@“et ?Jg%ﬁ$38%et 'R @dg?da%) er@%g?g'%%gg'?r\é\hk gése?h%%té a

| easipepitR dfegs aneagieptiieriont ahaimai n of the at | east

one invariant chain is added to, renoved from or
substitutes a region, peptide or domain of the at

| @as trhe Macleltvaid eoristrattadcoortidg. to ahy obitie poadediny claims oat least
accor di o any. of the cl ai ns '

| eastP" léf?ﬁﬁ 'S&gﬂ?ﬁd Ec’e r?rgmﬁaai(jgogn %"gr,e%%gﬁ%%gél’??gﬁ@g? of the
repl agprsst dre isvgizat cigmt i de of the at | east one
invariant chain. 110. The adenoviral vector according
to any of the clainms 99 to 109, at |east one CLIP _
regi OmeirsicRéosid tanstruetnaeedirfgrio mny of thepireeasing ¢eims|wherein

regi ogn of the at | east one | [ I e h

aden gk}’? ?Tajfaa%é’é‘? et Ny f%:é@'r elgfsncifhsén%l gahlmrtré i 3’9—' @(‘) sndor an
110, mhenkedepeatientematunenespante enCD4pT cek dependepbpid/ere

or an antigenic fragment of said protein or peptide is

sel edT‘%H’ef‘a?fﬂ]rﬁweﬁr oup of: pathogenic organi sms,
cancer-specific pol ypepti des, and proteins or peptides

associated, with,an abnor mal .. iol egi S Q. ;

T it by BB BRI of He ol REPOIRE, wherein at

cl ai mea2nt anfigehic protEireompeptide at ah ealigeninfeagamant gbeqid protein
rotein of,peptjd [ [ ' j _ i

P ot cirpeBliad ERelefe oot e RlimEE bbb & BltanRins; Bdrter-specifi

sel eqiotyehtidun, the poteinpoopepiidehaspon@tesowitt ar phagermal

Vi rus i Cr o g{egani sns and parasites. 113. The

m
adenoQﬂyF'Qﬁjg\'F@ PO®Eeording to any of the clains 92 to
112, wherein at |east one antigenic protein or peptide

£ TR P cpATEG RS IE gy ST (heCegRy BRI urrein

accoritie aglehst aeyanifjenih eratéiaiompe@itietas anBtigeiie fragmesl of said
protein or peptide from a pathogenic organism is selected from the group of

pathogens comprising: virus, micro organisms and parasites.

16. The nucleic acid construct according to any of the preceding claims, wherein at
least one antigenic protein or peptide or an antigenic fragment of said protein

or peptide is from a mammalian organism, preferably human pathogen.
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| east one antigenic protein or peptide or an antigenic
fragnment of said protein or peptide is froma human

wQaioioeese 115. The adenoviral vector accor di nRCT/DK200g/000675

of the clains 92 to 114, wheregin at | east one

antigenic protein or peptide or an antigenic fragnment
of17saiTfe PUOER d%looéongf?@ét'a@@orhﬁngfté Ry Qf ﬂ‘nb b Pe%efjﬂ'lé(biail:grg%herein at
adenoviral vector according to any of

115, \@fst eraniigenis pseteipins pan*udeg@rrﬂrbarﬁlggmlen‘rﬁgmentp@fmaldomotem
or anoppbhtei Forhl-AGENt of said protein or peptide is
froma virus selected fromthe group of: HV,

Hepatitis C virus,influenza virus, herpes virus,

- LagsarnEhgtigic a%llﬁidng%t a@bc?rglnﬁ Ity ap& bi Y| Féé%dmgta § g/vhereln at

papi | | omavirus, 117. The adenoviral” vector acc

any ofeaﬁh@“%?fgigﬁﬁlcw’f?la of peptidghrasi antigenic agmenined sald protem
ant i ggppéptie® FbM a%ru@%@feb@@ fRfm i FBid GEPINE f—fég%ﬂﬂe@twrus,
of said protein or peptide is from@a mcro organi sm

sel ectf@'HeFﬁ@o\fﬁUﬁhféer@%uwSohaSSﬁyEb@ia&r@alipgm Bird flu, filovirus,
t uber Mé'rlﬂﬁg?ap%ﬁiak/ir&és ant hraci s, Staphyl ococcus
speci es Vi brio species. 118. The adenoviral
vector according to any of the clains 92 to 117,

wher eirRe Aliclbiedeld c%ﬂ@trlﬁ.@tab&ﬁ&hﬁ tPEAY 6 the BFeCQGI% gﬂa‘ﬁn@ wherein at

an antlgenlc fra ment of said proteln or FJ
from Lfaﬁfa?rmrtﬂee@,'ap&%@r peRfidet fangndigenie ragrpeatsqf@aidmfptem

speci gspeptiglk WG adniSREGHESismARE MR ﬂ%odfﬁuﬁ' Bf Wg/@ébac’terlum

119. The adenoviral vector according to any

cl ai nBJbQQCUi%'%@80'"W@raﬁwa&apw@@cgn%smqs@eml Yibrio species.
protein or peptide or an antigenic fragnment of said

pr8tein or ge ptide is an antigenic p ﬁtide or protein
atli A% NBYoiCiagidfonstaict agcosdipg & armh@f they pecading cleims, pherein at
or 16jcgessid é?ﬁigelﬂe fcﬁ&ﬁ%r Pé&ﬂie ofh# a%@l?é‘rﬁt\! fraﬁheﬁ{ted?tsgﬁ protein

accordi ng to any the cl al ns erein at

| east OORRPLILRIS f@% .a@aﬁ%tﬁ@ﬁwctﬂd fﬁé‘bfh%ﬁé’%‘? ofa Rlagmodiysn srecies,
f r agnesithrahnia 8p&cidy, ahe Ty pRhosRs bplkids from a
cancer-specific polypeptide. 121. The adenoviral

vector according to any of the clains 92 to 120,

wher eThe Bliclbieasikd c@ﬁﬁr@@bbcﬁﬁcﬁih& tPEBY &itRe BfecBERY 'c@ﬁn@rwhereln at
an antigenic fragnment of said protein or getl els

from 5@ cligpiiic protein BbP%@ﬁtqr@é‘ apHgenie Badmeraf spld protein

gr OUporogﬁeptlﬂé%, art StiPERIC PSpticdG ﬁfBie#f‘éW@as@%%gﬁéhtlcéﬁt% -any of the
The adenqvi r vector according to any of the clains

92 t oNEEms 1 @@W%‘\?SCF'E%?”WQSanU geni c protein or

peptide or an antigenic fragnent of said protein or

pg tiﬂ%ls froma Fn)0| y?e pti de associated with an

a NHSIC PEIF GENEICt ReRRRg B anyaf therprecadiag 6lpims wherein at
vect Oléaﬁmfaiitlﬁéhlé Brofél oPpeptiie of lafidmigétic r8greém of said protein
wher ei n | east one antigenic protein or peptide or

an an?fi F'%'Sr F%ﬁ\@ﬁf‘c%fs%‘éﬂ%lp%'a@%'idﬁ

23. The nucleic acid construct according to any of the preceding claims, wherein at
least one antigenic protein or peptide or an antigenic fragment of said protein
or peptide is from a cancer-specific polypeptide selected from the group of:
p53, telomerase and melanoma antigen.
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or peptide is froma pol ypeptide associated with an
abnor mal physi ol ogi cal response, wherein the abnor nal

w@byogioedesq)i cal response i s an aut oi ntrune di SeaBET/DKR006/000675

al l ergic reaction, cancer or & congenital disease.
124. The adenoviral vector according to any of the
chal MheSiclet dai condir@bedddofdiyy ORI tHé%réd:ddfndMéM%@Wherem at

the invariant chain and the antlg nic prate ?

pept RSt RS ARUGERNG RIHLOTRERUFE A 3 AMLES(S TERAIHESY A SAid protein
pept 'd?%eﬁﬁdeslg et & gollypaptidt ResEHiste® with anabebings bhydislégical
or a medi ated by a spacer region. 125. The
adend9¥RAeyvect or according to claim 124, wherein the
operative linker is a spacer region. 126. The

adenaqvi ral vector accordin to cl ai m 125, .er inth .

spaceheriigledacit egnpiychaccPiling to gy Eleptgﬁceg& g pEss herein at

cl asgeddt oNb"@nﬁ?ﬂm;bFoté‘in orlgeptidd Beaetiemic fedgnedt bbsaid protein
aim 124, wherein t

d
oo oeide s oM BRAYBeRICE sssousted pilh B pnaimd pBvsiqigical

adenqeépctse \RESrein tA§ agrﬁcsimagpmucﬂdmmés%éns@ermrammgmne
at | east one s RNA encodi ng uence

adend{9935F: FLRISHIIC FRACHPHIRGCH P @Icﬁ”ﬂ?@‘%g@?aﬁwe cl ai ns

92 to 128, wherein at | east one invariant chain is

o er atlvel él%%gfggg%éﬁ%f? %cmo@ast t\/\or&f%prg Cii“%ﬁ%‘?‘%ﬁew Srain

O:r pecﬁéi kzag&anaé%ﬁhk wer@dmeQWamaht ot @rrd tae @atigergpriotein or
Clalm

wherejn t e nu ant.i rot
pept | B0 P erisERIc A B0 BRIRAPEPHEBe Frigfed fom the
pept igleup &f: bitiree link@u & link inedisdecby eisphder @sgidren or
nore. 131. The adenoviral vector according to any of
the clains 129 and 130, wherein each invariant chain

ebBNMETHe muttbicadh camdtiugeadcordihdEitedkinm 26, Wheraii theadperative linker
| i nked to each other as defined in clains 124 to 128.

132. 'TREPAFEAEYPPal vector according to any of the
clainms 92 to 131, wherein the at Ieast one operatively

i nvari ant c in and ei.n or
oebt sthe B S RS FRe iz el ¥ sgper region
pept i godes aidead] one tepac épltcﬁ)eﬁbredﬂiﬂdMHC @olcolest er
enabl i ng expression of the construct. 133. The
adenoviral vector according to any of the clains 92 to

132, Mhetwldgic bbie cplﬁslmat adSco'rding’ei @aitrezB, fwhersit the spraoerregion
of constitutive ndu0|ﬁle pronoters,

or gan‘?'hcﬁpg%@@?ﬁt@”ﬁPB%?%er‘ﬁethaggg ® specific pronoters

and cell type specific pronoters. 134. The adenow ral

% r.din any of the, cl ai 92 ta

witr oThe e paf o B o Sar g e Rrig CREPERBA A pst one
CW peiRNBteicodiby48querespt er and the RSV pronoter. 135.
The adenoviral vector according to any of the vehicle

according to any of the
31. The nucleic acid construct according to claim any of the preceding claims,

wherein at least one invariant chain is operatively linked to at least two,
antigenic proteins or peptides or an antigenic fragment of said protein or

peptide.
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clainms 92 to 134, wherein the vector is a replication
defective adenovirus or a conditionally replication

waledo7oom®né adenovirus. 136. A cell conprisi ng PGEDK2006/000675

adenoviral vector as defined@3n any of the clainms 92
to 135. 137. The cell according to claim 136, wherein

tire Cfglle|nu'bféioadbicad§ttrifsg‘eﬁ amblersie@ttb reghira S ldwﬁéarain thb eaumekt of
accordi.ng .to any of t clainse 136 and 13 wher.ei n .
he. aRPin DR AR et ot riged fABREal thhal Poiergapoptce
pr esethrey) foe| five shd Righf betedarimare.cording to any of the
clains 136 to 138, wherein the cell is an VMHC

expressing cell. 140. The cell according to any of the
c3ai Mhelilciacldonsther aicordifgetoaidin 31%r 832 swikereinaddch invariant

obt ai ned fromth tient.. 141 . The cel.l according.t

Cr & GG DR 3PN ogif damert 1 CpgAlyphE B b Borl Gner
di f f exserfihed inngpiine26 taoant i gen presenting cel |. 142,

The cell according to any of the clainms 136 to 141,
wherein the antigen presenting cell does not express

azy, Clhesiuchsid aﬁ@cynsﬁhfgﬁmicerdmgio}dmg oai(.‘jlrtei pyecHdiny cdimispwberein
peptide or antigenic fragnent o i rotein.or .
hept it at igashpa g+ Yy IRkSd ianiant didin dh 2t Soe antigenic
conp rpgstbmg)r?iepﬁm&t amsflﬁigepie fragmeat §f daidredirporgieptide encoding
pepti de or f.ragnent a prqtein. or peptide '

Dt P msean oo i Pidetrd Pha frittderybefs Bk dlbe Borsimgt
adenoviral vectors in any of the clainms 92 to 135.

144. anti.body that can recognize.the i Jer i, .
o3 o elrerh cbrFloCREp i Brf e e BT ¢ims. wherein
ant i helpromasteridisalgeted frohathmgtelsd offconstjiatei premoters, inducible

i mmuni zatjon of an animl . 146. e of th '
accomipgters et SHeeTt rodbs 55 SpebiE PR oHE Sha ool
pr ot eymesspazifiotprarhotielse CANN ploodhierh Sid8 praldater, And &S3 premoter.
conprising a nucleic acid sequence encodi ng: a) at

| east one operatively linked protein or peptide or
f 3G g nuelei@aqgid odrestmicbaccpeaiitg theanytaf te mecedingdtlaisan

VHC- | _response. b t lLeast . ' ' r
pept | GO pensy feidhe 1S FRlog e tBlH Bt AP hboyish
pept igheeadlt3. A vacci ne conposition conprising a
nucl ei ¢ acid sequence encodi ng: a) at |east one at

| east one operatively |linked protein or peptide or

f 3agnedelivefy wehinletahprising ihepuckE adid cinsgtctragbanding ta@ny of the
VHC- | __respon gperatively linked to b) at |east one
pol yppéﬁ??égfég é%’psuse as a nedi canment .

38. The delivery vehicle according to claim 37, wherein the vehicle is selected
from the group of: RNA based vehicles, DNA based vehicles/ vectors, lipid
based vehicles, virally based vehicles and cell based vehicles.

39. The vehicle according to claim 37 and 38, wherein the vehicle is a virus
selected from the group of adenoviruses, retroviruses, lentiviruses, adeno-
associated viruses, herpesviruses, vaccinia viruses, foamy viruses,
cytomegaloviruses, Semliki forest virus, poxviruses, RNA virus vector, DNA

virus vector.
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149. The vacci ne according to any of the clainms 147
and 148, conprising an adenoviral vector as defined in

wa@aey7ob26se clainms 92 to 135. 150. The vacci nePCT/DK2006/000675

according to claim149, wherein the adenoviral vector
I s packaged. 151. The vacci ne according to any of the

T N I L R

of : |iposones, coated onto colloidal gold particle,

vj ¥ al j A ol.. Vid al deljvery. yector 152. .
THLT R S s OBl e, Wi et g peig T geective
wher eidenbtisispackagiditignatyaeglicatioradeficient agetpviessi on

vector selected fromthe group of: adenovirus,

retrovirus, lentivirus, adeno-associated virus, herpes
v#2.usA celbepnprisingvthe nscleibiddidvionsisuat @e tdefinedlib Ziny Bhthe claims 1 to
vaccipye according to any of the clains 147 to 152,

wherein the adenoviral vector is packaged into an
adenoviral vector. 154. The vaccine according to any

Ofo t cl ai ] rei,n the adenavir al .

Ve ofherce aBforting b St o, WREER' s blFin R EPGier Prpsenting col
replication deficient. 155. The vacci ne according to

a t ' ' 4 i.n.the vaccine . .

o rineef bt o Bkt aly 43 bR 1 SR Rrenting ool is
accormbiegsioral anfjgesf presentiog aelfrs 147 to 155, wherein the
vacci ne conprises at three, four five or six vectors.

157. A vaccine conprising at |east one chineric

ptot dihe cell @aoeatiing to eny bidhenclbitBs 42 taléd, iwneteib yheace)l ion MHC-|

t he i vectors in any of the clains 92 to 135.

158. %%Ega%%'lg %!elrlie according to any of the clainms 147 to
157, wherein the vaccine conprises an adjuvant. 159.

T, ' ' . e,cl ai 47 t0 15

o SRl aoRa L o8, Lo PRl Doaf B iy 43 o
Fr eursiptaingdifvemthe padientini de | SA 52, Montani de | SA 720

and alum 160. The vacci ne according to any of the

clainms 147 to 159, wherein the vaccine conprises neans
for iThercgfhaseartiag to tlaim 46.evieusin dne stetnoeel!dseapable of

S RS ik dn aaddi, HAGGKRELBECOT A g L0 any of

t he al ms erern € 'vacci ne conpri ses
means for oral, rectal or vaginal admnistration. 162.

TJBEMW%.C&eW %ﬁ@&&iﬂé% Q@/ 5An@Bkindd 43 PEaF l@iepan it adtGed 01

) erein the vatcine conprises neans for

i nt r Peasating oelineempt exiress ity arstiomilatoGGigreteandtheianbigenic

Compi At bR PR ot B R Por b
antigen.

49. A chimeric protein comprising at least one operatively linked invariant chain
and at least one antigenic protein or peptide encoding sequence, as defined
by any of the nucleic acid constructs in any of the claims 1 to 36.

50. An antibody that can recognize the chimeric protein as defined in claim 49.

51. . Use of the antibody according to claim 50, for passive immunization of an
animal,
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164. The vacci ne conposition according to claim 163,
wherein the second active ingredient is selected from

wo b@796we@ of : anti biotics, chenotherapeutics,PCT/DK2006/000675

anti al l ergeni cs, cytokines am®® co-stinulatory
nol ecul es of the imunesystem 165. A kit in parts
conprising: - a vaccine conposition conprising an

16, UsercT Ry ARG AT o BT A RSO, e Sind Prdine to

© adm Rirférethe RatisalybiYReCi ne, - instructions on how to

use the kit in parts. 166. The kit in parts according
to claim 165, conprising a second active ingredient.

167 Aﬁvé@d@%nfpﬁémb@dﬂﬁid’kga@dlséqnﬁme enemjmpsel in an

ani mal , conpri si adm n ani.mal a

vacci ne ac@ﬁi&ﬁeﬁg %'né{ﬁﬂlangf;ﬁ?'ﬂé)%sfag '1&?? %o 164.

168. The ”@)tél%iasaﬁﬁ@éﬁhgé@dmomir&brmebﬁ&e ondreamtigeniclimgment of
i mmune respopse, i.s MHC.|I, dependent. 169. The net hod

accor di ng %(ﬁgﬁ"b?rl?‘?'?é'dﬁl ains 167 to 168, wherein the
i mune response is MVHC-1 and/ or MHC-I1 dependent.

170. The net hod a cordi ng to _an t

T66, AT eaRos B Prbg g 1ubefiedd SefleRbd Bnddiing: ©
dependent . 3y/4. leaEJﬂenémivhﬂ@ht&namr@emgwelguakgdtof t he
clains 167 taq 9 Fﬁ'{g the I mmune response i s CD4+
T-cel | dethﬂé‘?ﬁs OT’?EOIV ffet hod according to any of

t he clopLs®as s hddizainéht. Wwherei n the i mmune response is
CD4+ T-cell independent. 173. The nethod according to
any of the clains 167 to 172, wherein the i nmune

r 6§ pom?@d véo‘&in@%d:orﬁ;r@&b langl epmndmml'(sg 58 Ahd ﬂh@mm _ nt;cleic
according t n . the cl ai 7t : erein the
|mmn%°?g%'?fgmg‘eg/‘°1 @eﬁge éﬂ?nya%fgﬁ%a'@ms. !Pio%é The net hod
according to any of the clains 167 to 174, conprising
the steps of rOV|d| ne | NE
aCBor BB IR DS HERD s G (8 P Hcts packaged

adrri nistering said at | east one vacci ne to a subject

aﬁ? ‘?ﬁé i%g;?nee-la%gcrar i %&rrrlgg)i I%@g%@% é' \ﬁh%%guacﬂe nucleic acid

to clfai m
wher echhsa’Uctl i€ patkeagbé by aqeickaging medns sélstted &dmehg group of:

nunbef of tines. fromtwo. three [ or |
177. OmEB SRS IEP ng?édaﬁ gofg "a%”gmcq)éb’g?' eviﬁf‘?ree;ég"’h VEFr, vira
vacci aelivesy Jeots! mdylayechdsdiori stration in a formor body
part different fromthe previous adm ni stration.

58. The vaccine according to any of the claims 53 to 57, wherein the packaging
means is a viral expression vector selected from the group of: adenovirus,
retrovirus, lentivirus, adeno-associated virus, herpes virus, vaccinia virus, DNA

virus vector.

59. The vaccine according to any of the claims 53 to 58, wherein the nucleic acid

construct is packaged into an adenoviral vector.

80. The vaccine according to claim 59, wherein the adenoviral vector is replication

deficient or conditionally replication deficient.
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178. The nethod according to any of the clains 167 to
177, wherein the vaccine is admnistered to the area

woRew/0bickel y to be the receptacle of a given | PEBOKR@G/000675

179. The nethod according toggny of the clainms 167 to
178, wherein the animal is a vertebrate. 180. The

th according to any of .t he_. j 6 : ;
Fler AR verr ey © Syt iifais BB b bRl vaceine
accogempdsdsaat danst twfo vdutorsl ai ms 167 to 180, wherein the
manmal 1s selected fromthe group of: cows, pigs,
horses, sheep, goats, |lams, mce, rats, nonkeys and

%r?m M&e i/gé’clinél' Becontihd tedaryaf thiedclaigist 58 tardl, wherelrethe ivaeaime
to , erein the is a human. 183. A
et hBBmPB?esp?ti%gFﬁﬁﬁr @e\%g&%{q%r genetic

I mruni zation conprising the steps of: - preparing a
enqviral vectar. accordi : Al

B R ccrianring SCRR 4 SrfufRpBloid AR filh dcas

met heefindd by at ofeind noceip acidicogstadia iniaswy of thecclaime 1 to 36.

vaccine according to clainms 147 to 164, to treat a

clinical condition in an individual in need thereof.

1635. THs&aodinég heconding tovanyadf theeclaiors & todi% whgreirothelvareige

92 to 135, for the production of a vacci ne. SEQUENCE

LI STICREPIF4HA" ?@8 q’ﬁg\/ns Uni versitet <120> Increase of

i mmune response from adenoviral vectors <130>

P112 00 <160> 1 7 ' .
13052508 95t Bt Bl MELRSE Digrstn B vent s

CDS <2R2ted(fidO)he. grodi50) Fra@d:adisaot Montanisted§§dizg Montanide

ggggqggg{% Hg9qggoaca ttggetcttc cttggggagt gatgcacagg

66. The vaccine according to any of the claims 53 to 64, wherein the vaccine
comprises means for intramuscular, intravenous or subcutaneous

administration.

67. The vaccine according to any of the claims 53 to 64, wherein the vaccine

comprises means for oral, rectal or vaginal administration.

68. The vaccine according to any of the claims 53 to 64, wherein the vaccine

comprises means for intranasal/pulmonary administration.

69. The vaccine composition according to any of the claims 53 to 68, comprising a

second active ingredient.
70. The vaccine composition éccording to claim 69, wherein the second active
ingredient is selected from the group of: antibiotics, chemotherapeultics, anti-

allergenics, cytokines and co-stimulatory molecules of the immunesystem.

71. AKit in parts comprising:
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aggagaagca ggagctgtcg ggaagatcag aagccagtc atg gat gac
cag cgc 114 Met Asp Asp Gn Arg 1 5 gac ctt ate tec

W@a®7m6265§ag caa ctg ccc atg ctg ggc egg cgc CRCT/DE2006/000675

Asp Leu lie Ser Asn Asn Gu @&n Leu Pro Met Leu Gy
Arg Arg Pro 10 15 20 ggg gcc ccg gag age aag tgc age

cgc gga gcca&hoihéborAbasititiiCcoiiprisiid @ ddaeofié ciistruld abcording to
Ser Lys Cys Ser Arg. é Ala Leu Tyr Thr Ady Phe 25 .
30 35 tec aPkolihgciimsadio @y etc etc get ggc cag gecc

ace ace gccCalniddichphsPeeht & R m&ins Té adnfitistefHg HRWaccine
Ala Ay A@n _Ala Thr Thr Al a T§£€4O 45 50 ttc ctg tac

cag cag cagngectiong cptywdadsaihe dtigraes gtc ace tec

306 Phe Leu Tyr G n Gn Gn Gy Arg Leu Asp Lys Leu

Thr Val Thr Ser55 SO 6 5 cag_aac ctg cag ctg gag aac
cl§ chfee i 1§ PREg aseqrding do glalyt € &1Copmkising & sgcanhastivedpgredient.
AGn Leu Gu Asn Leu Arg Met Lys Leu Pro Lys Pro Pro 70

75 80 85 aag cct gtg age aag atg cgc atg _gcc ace _ccg

cfg b gnedbes Padyeing 20IMMyEe pSHONe] ingaranifal, RETPSIRg

Met  Abdinihitering 9o tRlarlifs Miccitebctdrdinddo 3Ry dPPeEins &8 to 70.

atg gga gcc ctg ccc cag ggg ccc atg cag aat gcc ace
aag 450 Leu Pro Met Gy Ala Leu Pro Gn Gy Pro Mt

Gra. Asiie MethodRiccdrdmg 16 2lalkd 63 1iSerbtin® BEm 8 redbOnGi8 MHC-I
gag gac cat gtg atg cac ctg etc cag aat get 498 Tyr

Gy ASPREEtThr G u Asp His Val Met His Leu Leu Gn
Ala 120 125 130 gac ccc ctg aag gtg tac ccg cca

Asn

(o a age ttc cc ag_ aac 546 _Asp Pro Leu Lys
v%g T'@?e ’%28109%60@915‘9@g“%Dethgéla'rﬁ’ﬁ@?’ ef 24 avhergimthgagmune
140 148p&ise iaIMC-RENd ok MHTH I RRpeddmt.at g gag ace ata
gac tgg aag gtc ttt 594 Leu Arg His Leu Lys Asn Thr

Met Gu Thr lie Asp Trp Lys Val Phe 150 155 . 160 165

07g. apee ingthodla@cdrdmgdabny 8Bthelcifié 93 td ¥5,ddRréih Shel@dmune
agg cac tec 6 Zceﬁdu Ser Irp Met Hs Hs Trp Leu Leu
T

Phe dPGPREE! gPefdeBer

77. The method according to any of the claims 73 to 76, wherein the immune
response is CD4" T-cell dependent.

78. The method according to any of the claims 73 to 76, wherein the immune
response is CD4" T-cell independent.

79. The method according to any of the claims 73 to 78, wherein the immune
response is CD8" T-cell dependent.

80. The method according to any of the claims 73 to 79, wherein the immune
response is B cell dependent.

81. The method.according to any of the claims 73 to 80, comprising the steps of:
- providing at least one vaccine according to any of the claims 53 to 70
- administering said at least one vaccine to a subject at least once
for treatment or prophylaxis of an animal.
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170 175 180 ttg gag caa aag ccc act gac get cca ccg
aaa gag tea ctg gaa ctg 690 Leu Gu G n Lys Pro Thr

WASW7Ab®mSPro Pro Lys G u Ser Leu Gu Leu 185 1BO1I/DE3006/000675

gag gac ccg tct tct ggg ctg g@8 gtg ace aag cag gat
ctg ggc cca 73 8 Qu Asp Pro Ser Ser Gy Leu Gy Val

Thr Lys G n Asp Leu Gy Pro 200 205 210 gtc ccc atg
cagcaga tcttc aacatcctgc cagccccaca 790

v%% P?@ r&g?fhg%gfgéﬁ'g q tocclye ¢ M@@f@r&ﬁt:leegtqn@a@@@ee is

CCagC e@ffiniste Ry Hufibef BOMéO G 1WE AneleCRIUF6CH/e times.

gagaccctgg- tgcctggetc tttcgtcacc cttggacaag acaaaccaag
910 tcggaacagc agataacaat gcagcaaggc cctgctgccc

agt cmatrﬁeth@d SERFAI o EMEIC WheAGY theCBeEHE %osted by
ggccaaag&g gacag?tc ccc ttcctgf acat cacagc 103

agcct CEUstAl ¥ A RGEY g e&f&&@g@ﬁ@@@%@@gm@tr&mon-
gcacagggag 1090 aagggat aac cctacaccca gaccccaggc

t tcctc tccectccag 1150 cctttggect
ctt g@(ﬁ%‘? RAYRBIOAY R MfaimsoFle £ wher@trttbecyﬁm"ae is

1 210 @Gﬁﬁﬁﬁéﬁe@ao eHeCares mgllmm%%&bf&w%‘iﬁmn infection.
catccctccc ccccecceececc 1270 cccccececcce cctgecag 1287

<210> 2 <211> 216<212 > PRT <213> Honp sapi ens <400> 2

MB5. ATRe Asthdd Scobfdind®iank@i tHd (ﬁaﬁ%W&“&é@Mﬁﬁe@Mh@aﬂ:mal is a
Leu Prorte!:@t 1510 15 Leu Gy Arg Arg Pro Gy Ala Pro

G u S¥PrgRfateoys Ser Arg Gy Ala 20 25 30 Leu Tyr Thr
Gly Phe Ser He Leu Val Thr Leu Leu Leu Ala Gy Gn 35
hr Thr a Phe Leu G@n dAn dn Gy .
ﬂg%hft%ccetﬁm %t%%w&uﬁeﬁﬁwﬁ t91$5. waerely the aginal is a
Leu Gtmanhrﬁal G u Asn Leu Arg Met Lys 65 70 75 80 Leu

Pro Lys Pro Pro Lys Pro Val Ser Lys Met Arg Met Ala
Thr Pro

87. The method according to any of the claims 73 to 86, wherein the mammal is
selected from the group of: cows, pigs, horses, sheep, goats, llamas, mice,
rats, monkeys and humans

88. The method according to any of the claims 73 to 87, wherein the mammal is a
human.

89. A method for preparing a vaccine for genetic immunization comprising the
steps of:

- preparing a nucleic acid construct according to any of the claims 1 to
36,

- administering said nucleic acid construct.

90. A method of treatment comprising administering the vaccine according to
claims 53 to 70, to treat a clinical condition in an individual in need thereof.

91. Use of the nucleic acid construct according to claims 1 to 36, for the production
of a vaccine.
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85 90 95 Leu Leu Met G n Ala Leu Pro Met Jy Al a Leu
Pro @n Gy Pro Met 100 105 110 G n Asn Ala Thr Lys

wWageo7@265Asn Met Thr G u Asp His Val Met Hxs 1RGI/DRG006/000675

125 Leu Leu G n Asn Ala Asp Pw9 Leu Lys Val Tyr Pro
Pro Leu Lys Gy 130 135 140 Ser Phe Pro GQu Asn Leu

Argp. Hipm édéﬁoiqb@ vésior ddmipriviig ﬁ&blﬂlﬁe 'éoﬁst%ﬁeﬂc%gl 99
160 Asp T %gsVal Phe G U Ser Trp Met His H's Trp

Leu Leu (Fagbeneramiiogenantet Ser Arg His Ser Leu

Gu d L D)Rx
e 3 Sep Lgu Cl%‘.lt ; aEfekSne?Btem & FP pﬂd(’g_> bpfréstifﬁer&%@a%?g{elﬁ%@ peptide

Val Thr LyéNW@BSthatﬁé@“@'ﬂCM?ﬁpﬁéﬁﬁ @@/Omrbl\/lb@ Il Fpsonse

Met 210 215mMmtdresfuldrasppdiimg? 12> DNA <213> Mus
muscul us <220> <221> CDS <222> (1) ..(648) <223> <400>

3 atg gat gac caa cgc gac etc ate tct aac cat gaa cag

t t93. cThe aﬂéncﬂvﬁ'al\@cto‘l\%\@cﬁamg% Blafh 92 ARRerbBliné h@cl%fde%ﬂstruct
HisGqu(ﬁ@n Prolie 1 10150t r%caaccccc

aga g&8° Sfa@lf Rrgteingferapltle @[:]Eagjé? ©f g pogleina pepijde
Asn Amcﬂrsﬂnﬁweﬁwﬁml r@s?op&reg Cys Ser Arg Ay Al a

Leu 20 25 30 tac ace ggt gtc tct gtc ctg gtg get ctg
etc ttg get ggg cag gee 144 Tyr Thr Gy Val Ser Val

Led. Vahe Abiéndvttl ektor la@tbrding t&hify 61 the Alafin b2 4Rd 48, wherein the at
least one antigen is operatively linked to the at least one MHC response
stimulating protein or peptide or fragment of an MHC response stimulating
protein or peptide.

95. The adenoviral vector according to claim 94, wherein the MHC stimulating
protein or peptide or fragment of protein or peptide is an MHC associated
protein or peptide.

96. The adenoviral vector according to claim 95, wherein the MHC associated
peptide is selected from the group of: ER localizing peptide, Golgi localizing
peptide, Endosomal peptide loading compartment localizing peptide,
lysosomal, MIIC, ClIV, melanosomes, secretory granules, Birbeck granules.

97. The adenoviral vector according to claim 96, wherein the MHC associated
protein or peptide or fragment of a protein or peptide is selected from the
group of sorting signal peptides, LAMP, LIMP, Hsp70, calreticulin and invariant
chain.

98. The adenoviral vector according to any of the claims 92 to 97, comprising
proteins or peptides related to intercellular spreading such as VP22, Cx43, HIV
Tat, other connexins or gap-junction constituents.
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ace act get tac ttc ctg tac cag caa cag ggc cgc eta
gac aag ctg 192 Thr Thr Ala Tyr Phe Leu Tyr G n Gn

W@RW786265Ar g Leu Asp Lys Leu 50 55 60 ace at e BCEDKe®@6/000675

cag aac ctg caa ctg gag age t cgc atg aag ctt 240
Thr He Thr Ser G n Asn Leu n Leu Gu Ser Leu Arg

t s Leu 65 70,75 80 ccq aaa t gee t gt

X0 b8 0pio 3 e Hgevakre 337 of By oBihs 2% B wuiin e at
éloaglleé&t bMWD reSponsel stimitindipgotdlator AbptidEhar flagmeheof [B6tein

5 ctg. at.g.cgt cca .atg tec atg gat aac atg etc ctt
999 EEPE@F% lgwg%aﬂ%cﬁ - Met Arg Pro Met Ser Met Asp
Asn Met Leu Leu Ay Pro Val Lys 100 105 110 aac gtt

t.ac aac atg ace c c cat.gtg . a cat .

o5 38 auBio Al verty Lo B A wigtint by fheieriant
H s Yaainhebrgbhismlepgcitiet5 120 - 125 etc acg agg tct gga
ccc ctg gag tac ccg cag ctg aag ggg ace ttc 432 Leu

Thr Arg Ser Gy Pro Leu Qu Tyr Pro Gn Leu Lys Ay
Tior. Rhe atidRovirdbvebidt accardipgpnyalf the gaiam@odatt 00t wheraip at least

Coe et o s Vol e Top 1o
150 155 160 aag ate ttc gag age tgg atg aag cag tgg
VB 18 oAbt e ool ol e PRt 150 irbeingt

aac lest ohgingadand ahaindgefanagmoataracdgigag get cca cct
aaa gag 576 Lys Asn Ser Leu GQu Qu Lys Lys Pro Thr
Gu Ala Pro Pro Lys Gu 180 185 190 cca ctg gac atg
g@3. Jhe aeleaovial véatdr sggordiigdo @gg ofjthg clairas 8§do 462y vBRein at

Pro Leu, Asp. Met As eu Ser.Ser Gy Leu Ay Val

Thr E e mx_(@%arggﬁal%go%ygm%%@%t caa gtc ace ctg

tga 648 Gu Leu Ay An Val Thr Leu 210 215 <210> 4

<‘?D;11> 21% . . . .
. The adenoviral vector according to any of the claims 99 to 103, wherein the
encoded at least one invariant chain is a fragment of the SEQ |D NO: 2 of at
least 40 amino acids and of 85% homology to the same fragment of SEQ ID
NO: 2

105. The adenoviral vector according to any of the claims 99 to 104, wherein the
encoded at least one invariant chain is a fragment of the SEQ ID NO: 2 of at

least 186 amino acids.

106. The adenoviral vector according to any of the claims 99 to 105, wherein the
encoded at least one invariant chain is 85% identical to SEQ ID NO: 2.

107. The adenoviral vector according to any of the claims 99 to 106, wherein the
encoded at least one invariant chain is identical to SEQ 1D NO: 2.

108. The adenoviral vector according to any of the claims 99 to 107, wherein at
least one region, peptide or domain of the at least one invariant chain is added
to, removed from or substitutes a region, peptide or domain of the at least one

invariant chain.
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<212> PRT <213> Mus nuscul us <400> 4 Met Asp Asp G n
Arg Asp Leu lie Ser Asn Hs Qu G@n Leu Prolie 15 10

wa2oozeeeos y Asn Arg Pro Arg Gu Pro Gu Arg CyRCBBK20M6/00675

Gy Ala Leu 20 25 30 Tyr Thr /gy Val Ser Val Leu Val
Ala Leu Leu Leu Ala Ay AGn Ala 35 40 45 Thr Thr Al a
Tyr Phe Leu Tyr G n Gn An Gy Arg Leu Asp Lys Leu 50
55 60 Thr He Thr Ser G n Asn Leu An Leu Gu Ser Leu
A$QP. NBrte adesovieal vegoracceaiigntomny of {te aiaims 4940 (108, whegein at

Val 2;8%3’[&1% si@%l @g‘rﬂd%&{ aoﬁg@ td FEmBY&Y éiH of RepPite8thd-signal

Met ) “Asp Asn Met Leu Leu Gy Pro
Val Lpeptid@of themt leest gusrinvailantrehain.ys Tyr Ay Asn Met
Thr A n Asp H's Val Met His Leu 115 120 125 Leu Thr
Arg Ser Gy Pro Leu Qu Tyr Pro Gn Leu Lys Gy Thr
PhE0. T8 adsBovin veeter @agrdigtoiasy of jhe gpigss °|_1>9§, aidgpst one
Ser '\@EIPﬁégo&é’ a({é%'d t8SBmbVEd 4% of eébidceR tAEBLISrdgion dPiftee at
Gu Ser Trp Met Lys Gn Trp Leu Leu Phe Gu Met Ser
165 1lgastong invesiamstha®er Leu Gu G u Lys Lys Pro Thr
Gu Ala Pro Pro Lys GQu 180 185 190 Pro Leu Asp Met
Gu Asp Leu Ser Ser Gy Leu Gy Val Thr Arg G n 195
2001.20% @anovisal vertpr apderdiag amnef the glams)92 15110 yhsrei at least

<211>,eo8igeAik protohVor pepiRTe didn dritigerit fre§MERIETSaid protein or
peptide is selected from the group of: pathogenic organisms, cancer-specific
polypeptides, and proteins or peptides associated with an abnormal

physiological response.

112. The adenoviral vector according to any of the claims 92 to 111, wherein the at
least one antigenic protein or peptide or an antigenic fragment of said protein
or peptide from a pathogenic organism is selected from the group of

pathogens comprising: virus, micro organisms and parasites.

113. The adenoviral vector according to any of the claims 92 to 112, wherein at
least one antigenic protein or peptide or an antigenic fragment of said protein
or peptide is from a mammalian pathogen.

114. The adenoviral vector according to any of the claims 92 to 113, wherein at
least one antigenic protein or peptide or an antigenic fragment of said protein
or peptide is from a human pathogen. V

115. The adenoviral vector according to any of the claims 92 to 114, wherein at
least one antigenic protein or peptide or an antigenic fragment of said protein

or peptide is from a virus.

116. The adenoviral vector according to any of the claims 92 to 115, wherein at
least one antigenic protein or peptide or an antigenic fragment of said protein
or peptide is from a virus selected from the group of: HIV, Hepatitis C virus,



10

15

20

25

30

35

<220> <223> Vector nunber 574 <400> 5 tgtat cat at
gccaagtccg ccccctattg acgt caatga cggtaaat gg cccgcect ggce

WO dnt®msgccca gt acatgacc ttacgggact ttcctact t BCT/DK2006/000675

gcagtacatc tacgtattag 120 tcayggctat taccatggtg
atgcggtttt ggcagtacac caatgggcgt ggatagcggt 180

ttgac t agtc . - gt
L S e o S A D B R

gt aat Maduorg,qogpilongvitup acgcaaat gg 300 gcggt aggcg

t gt acggt gg gaggtctata taagcagagc tcgtttagtg aaccgtcaga
360 tccggtcgcg cgaattcatg ggtcagattg tgacaatgtt

t daggThe bdernwirglaeator acerding tgyamygelghe cigimns 92ttt 16, wherein at

gt cat t Qc: . t . .
L A R e
ct ggcogpemids &0irag ag?ich ggamamgeectpyt fran ttmtggfagf: Mycobacterium
ccgac a . .

ot 01 oAERt I ERSBA0RE A B eebhosteud R BT Viori spges
660 acaactccca ccattacatc agtatgggga cttctggact

259, GRSl oBid SEPLARL oI 07603f. v
ac cac keaicenecaritigenjt ataieigor peptitgor anardigenic #ggmanicd gaiggyotein

aactc . 1840 t ; ;
oot agbpaioE K SRIARE o R BB ArBEBE T Rithodium species
aagt gteisbmasigspagey tead Jagmorsong spegiehgagt ¢ ct agat at gt

960 ttagaactgc cttcgggggg aaat acat ga ggagtggctg

gggct ggaca ggctcagatg 102 Ogcaagaccac gtggt t agc _
cddac ghgatempiraatestar aceprting ta ennokihe gtpime 82 to OEH wherein at
gggaa . . ot ' : f said .
da0qal s e iEaE bR AOLEE, or o AlRBEAL Eafment of sad protein
aggagat pegfide geyar antigeniceptde guenotain gtleagj8600 idguipal to any of the
cttca a gcctgaccaa at ggatgatt

ctt gc?‘ggg@s%g‘egé%%?%%' ggttab?éc%nggaac acagcagttg

cgaaat gcaa tgtaaatcat gatgccgaat 1320 tctgtgacat

gc]?g_c $AE LA Al AR 3c8GARE9S tagf of thb32#ha a9 1d § FRIHIAEE at
13 acgtagaatc tgccttgcac ttattcaaaa caacagtgaa ) _
t t ct t fagpat one andiganic anieins Peplids ganRivgaia fiegmentof said protein
agaga . (Helotepy: 1§ ci{Lcaaagt 1500

ttt gg%gégg'dtgg%g%gt gca°§a§5§t€g§$’?§p§§ﬁe§agt gt Ccccaagtgc
tggcttgtca 1550 ccaatggttc ttacttaaat gagacccact

tcaqt g4t %@eﬁ&ﬁrﬁ%ﬁﬁ%c%ﬁﬁgqg ah{ of- P LR8I 4B wherein at
agagat gttg aggaaggatt acat daagag gcag{_ggg'agt acccccctag |
1680 temst ora gjigeoictreieigar geptida efcacantioenigéagaest of said protein
agt cagpe ?&&idteti§ﬁ5rgcaa€a‘hcérz c?ffc?g&@@@ﬁie S&AEFRER%he group of:

aggcacat aa aaggtggctc atdtcca ccacaccgat 1800

t aaccpbddelompieastandgnelagemg@gtigen  cat t t aaggt gcct ggt gt a
aaaaccgtct 1860 ggaaaagacg ctgaggtacc cggggatcct

ct agagt cga cctgcaggca tgcaagcttg 1920 )
122. The adenoviral vector according to any of the claims 92 to 121, wherein at

least one antigenic protein or peptide or an antigenic fragment of said protein
or peptide is from a polypeptide associated with an abnormal physiological

response.

123. The adenoviral vector according to any of the claims 92 to 122, wherein at
least one antigenic protein or peptide or an antigenic fragment of said protein

or peptide is from a polypeptide associated with an abnormal physiological
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ggatctttgt gaaggaacct tacttctgtg gtgtgacata attggacaaa
ctacctacag 1980 agatttaaag ctctaaggta aat at aaaat

WO taovaeayt@t - at aat gt gtt aaact act ga 2040 ttct aat PQI/DK2006/000675

ttgtgtattt tagattcaca gtcccaaggc tcatttcagg cccctcagtc
2100 ctcacagtct gttcatgatc ataatcagcc ataccacatt

t gt agaggpohsé, viliréig tiid abhbhfal F38RRACE! resfErREas ‘éﬁ ‘éutmmmune
ccecct gaacc :agtaj\acat aa aatgaatgca attgttgttg 22

t t aacttSGEES G Eacion %@%Pfaﬁewt@éﬂ@eﬁﬁat agcat c
acaaatttca 2280 caaat aaagc atttttttca ctgcattcta
ttt aactc atcaatgtat 2340 cttatcat
C1 i Dgege frigh iR acqugRagg et of Bagiime Ja ke b averye re
2400 aperages Erﬂ@@\ﬁmﬂngr%%n@ﬁi?&iﬁww th@@ﬁﬁg"’érﬁ’é brdtein or peptide
aaccagcc t ct at g gacc agga
ggccggf £l tfq%é‘gtaft t@f:f%j%g@f%ﬁof:@%ﬁ lgadt §Qec'ggq?;om the group
ct cohgaliredt ikag atiak nrgRitéd by 8 spasdrd gt gtgggcgtgg
g?taagggtg 2580 ggaaaga 2587 2218> 6 <211> 3232 <212>
DVMA <213> Artificial Sequence<22 0 > <223> Vector
nu2beThé &8erciitaPvettdr gtedrangad cafe 424 vitfedeiR B EEAEHVS linker is a

acgtcaatga c Cgbaaatgg cccgecctgge 60 attatgccca
gt acat %aa‘% g? gggact ttcctacttg gcagtacatc tacgtattag

120 tcatcgctat taccatggtg atgcggtttt ggcagtacac

cq2s TS B dae R ot addaim 10T gadresshgcer region

ac caaaadotias atiggstastet Helst 2pAGH OOE clEARVART [HoldeaecCcat t g
acgcaaat gg 300 gcggtaggcg tgtacggtgg gaggtctata

t aagcagagc tcgtttagtg aaccgtcaga 360 tccggtcgcg
. dgaaThe ad@ogﬁblg@&tb&éﬁccgﬁlggwblﬁm 124, Whddsi Ble spacer region

aacagt t O ccat act caacc ccet agagagccag
gaa ? é’g I{"‘ cﬁrc’@g qeayady 80 gt gt ct ct gt
g9
cctggtggct ctgct cttgg ctgggcagge caccactgct tacttcct gt
5 agcaaca c cct a ccat.cacct ¢
SR 5 B SRRE LA SERLERES oo s

aaat ceymdmgaaqoégiegag ccagat gcgg at ggctactc 660
ccttgctgat gcgtccaatg tccatggata acatgctcct tgggectgtg
aagaacgtta 720 ccaagtacgg caacat gacc caggaccatg

t 029.gTlaet ader@amaegtaggcctardig@ acelgim irﬁﬁbﬂtlﬁl@@@{n@@’&to 12t8 wherein
gcagc accttc aa c agcatctt aagaactcca
3o B A oo SaT b R RS RSh he  ebes:
gcagt yotEins dripgptidegagandiligtge fragneatofChRIGHbRIPEr peptide.
gagaagaagc ccaccgaggc tccacctaaa gagccactgg 960

130. The adenoviral vector according to claim 129, wherein the number of antigenic
proteins or peptides or antigenic fragments of said protein or peptide is three,
four, five six, eight or ten or more.

131. The adenoviral vector according to any of the claims 129 and 130 wherein
each invariant chain element and each antigenic element is operatlvely linked
to each other as defined in claims 124 to 128.

132. The adenoviral vector according to any of the claims 92 to 131, wherein the at

least one operatively linked invariant chain and antigenic protein or peptide or
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acat ggaaga cctatcttct ggcctgggag tgaccaggca ggaact gggt
caagtcaccc 1020 tgatgggtca gattgtgaca atgtttgagg

wer@rgewsca catcatcgat gaggtgatca 1080 acatt gt PEI/DK2006/000675

tattgtgctt atcgtgatca cgggtatgfpa ggctgtctac aattttgcca
1140 Cctgtgggat attcgcattg atcagtttcc tacttctggce
atttZ%gga eéggftttacggf%aﬁggg%?ggﬁﬁtgaaegtttg :§L2 Once S
at at gereaeced kit 3 pEsatey %@b&m@@mﬁsmgg sheeanstragiccaacaac
tcccaccatt 1320 acatcagtat ggggacttct ggactagaat
tgaccttcac caatgattcc atcatcagtc 1380 acaacttttg

c

33.cThmadenoyirg vestoe acepcding tngacof dhe elgimscdtodd2c wheneluthe
1440 ghaghd Eé‘ie&@@ﬁSh%@%r&@%%ﬁ&ﬁﬁin g&%’&@&t fnducible
caactataag gcagtatcct 1500 gtgacttcaa caatggcata
accat regmieracganisy geeciii @rptr@geis, tisgue apraficdrametrs and cell
ctcagtggggee(gﬁ BeRAFS ttcagaggta gagtcctaga tatgtttaga
actgccCttcg 1620 gggggaaat a cat gaggagt ggct ggggct
ggacaggct c agat ggcaag accacctggt 1680 gt agccagac

9384 t A6& 8dertoRfr&ilveaiol 3cdPGAG RPAR LIRS SLBRIRPIPRBC ARG fPthe
1740 cat atgcagg tccttttggg atgt'iccagga ttctcctttc
$

ccaagRigEiEra selegfed emiBe orasn@l e premetey f§romoter and the
acat t ga¢GhroMgRFL Lt gt ¢ agactcttca ggggt ggaga 1860
atscaggtgg ttattgcctg accaaatgga tgattcttgc tgcagagctt
aagtgtttcg 1920 ggaacacagc agttgcgaaa tgcaatgtaa

ak 81 93 GherfolfAVeElPhe@RGAY 4L 4HLor RS PerEAE ta@t%r&iﬁ?to any of the

ctacaacaag gctgctttga gtaagttcada agaggacgta gaaft ct gcct
2040 ¢lgiscid tati34cwheratathe yoelpyisa replaatipn defegidgpdenovirus or a
{ caactdihibnahoRgRAGH deddhtaabhslagaga tct gat gggg
gtgccatatt gcaattactc aaagttttgg tacctagaac 2160

at gcaaagac cggcgaaact agtgtcccca agtgctggct tgtcaccaat
9956 CA R borhpridind ARHIEAGAEI F&R6 dsCiihe I SRR Hedclaims 92 to
aacagg%al\igc cgat aacatg attacagaga 2280 tgttgaggaa

ggatt ta aagaggcagg ggagtaccCc cctagcattg atggaccttc
2340 tgatgttttc cacatctgca tatctagtca gcatcttcct
gcaccttgtc aaaataccaa 2400 cacacaggca cat aaaaggt )
gd3f-chrgeell acgartincieciaimclgat whereth tha calhisfyantigas presenting cell
tttgtagttg tggtgcattt aaggtgcctg gtgtaaaaac cgtctggaaa

agacgct gag 2520 gt acccl%? g atcctctaga gtcgacc,t qc i
aia%ar@% | 3peptdijinigany ?r@t%@g‘g?@@ew 4c¥peraintthe antigen
Ct gt Ogregbstind @l #94 bidfesBfoRaPsitiden Fe%%ﬁﬁlﬂﬁc%llt taaagctcta
2640 ig{ggt aa?gt at aagattttta ag?gt gt aat gtgttaaact
actgattcta attgtttgtg 2700 tattttagat tcacagtccc
aqggctiatdl édé@ﬂﬂfgct‘é(ény%@ﬂ{eccﬁéiﬁ@q 3846 488 tviitedeir (8 cell is an MHC-
t gat cat aat cagccatacc acatttgtag aggttttact tgctttaaaa
aacct ce@sessig®llacct ccccet gaacct gaaa cat aaaat ga
atgcaattgt tgttgttaac ttgtttattg 2880 cagctt at aa
tggttacaaa taagjgcaata gcat cacaaa tttcacaaat aaagcattt
2 ]

B T4 ealcacgering Ry 1o qrmeIgbde 4 Shauasain dofcal is a stem

t gt at gdit Mraifidd BbHIBORatRPPO0 tcgcggecge ctagagggaa
ggt gct gagg tacgat gaga cccgcaccag gt gcagaccc 3060

141. The cell according to claim 140, wherein the stem cell is capable of

differentiating into an antigen presenting cell.

142. The cell according to any of the claims 136 to 141, wherein the antigen

presenting cell does not express any co-stimulatory signals and the antigenic
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tgcgagt gt g gcggt aaaca tattaggaac cagcctgtga tgctggatgt
gaccgaggag 3120 ctgaggcccg atcacttggt gctggcctgce

w@edBcneyst g agtttggectc tagcgat gaa 3180 gat acagedT/DK2006/000675

gaggtactga aatgtgtggg cgtggctizaa gggtgggaaa ga 3232
<210> 7 <211> 1145 <212> DNA <213> Artificial Sequence
<220> <223> Vi

JooadgPelee EBHhe b PR EG raHegtS i b B Bblle i ap pute
60at taattigemca gtacatgacc ttacgggact ttcctacttg
gcagtacatc tacgtattag 120 tcatcgctat taccatggtg
atgcggtttt ggcagtacac caat gggcgt ggatagcggt 180

t 14RcA chingrig ggutin comarising et leestonempatatiyely djinkesherotpiigareptide

0B 2B AR P RSB Prosponc,
t gt acipfingd)bgangygoicthaadenadirgbegtogs int ayt thtlagclglnmﬁﬂ:@t Baga

360 tccggtcgcg cgaattgtta attaagcgat cgctatttaa
at aggcgcgc cagtttaaac 420 aggccggcct aaggtacccg

gtvyat Arc anitbody fgtt cgracasoy njiza tgpocningeriapigtsin g@geﬂmssm claim 143.
atctttgtga aggaacctta cttctgtggt gtgacataat tggacaaact

acctacagag 540 atttaaagct ctaaggtaaa tataaaattt

t 14 dyss eftthaantiiogy bacording de tigm 1446 00r pasaive irgmunization of an
gtgtapttia gattcacagt cccaaggctc atttcaggcc cctcagtcct
660 cacagtctgt tcat gatcat aat cagccat accacatttg
tagaggtttt acttgcttta 720 aaaaacctcc cacacctccc

¢ %C%?fi‘{{&%??@t@o?&?%@@orpﬂg% gl%ﬁztl 41 9% %ﬂtaggée;fJ §c9tect|n rotelns

aac tta tggttac daataaagca at agca

aaat ttbowdich B4 @ntlzndyddngtsat ttttttcact gcattctagt
tgtggtttgt ccaaactcat caatgtatct 900 tatcatgtct

ggat cgcggc cgcctagagg gaaggtgctg aggt acgatg agacccgcac
9647 . cA yataiEacEN ST IgoT Yedigic geid gegurnea eaceding:t agg
aaccagectg, g&% toﬂgﬂp E\Qelyz%&ﬂcp? %&%%Bﬁé@%qgagment of a

ccgat cactt ggcc cacctcgcg agttt
ct ct agcgat prgteérgert peptide abtcg@ggwctea @awtt‘gt §EPYge gt ggct
taagggtgggb AﬁQ %ﬂ@? @‘huen i & §2:§3e>pﬁ8é$FaﬂrZ§€geﬁ%1f?agﬂqent of

DNA <213 Art |
sald proteln or peptlde

148. A vaccine composition comprising a nucleic acid sequence encoding:
a) at least one at least one operatively linked protein or peptide or
~ fragment of a protein or peptide which stimulates an MHC-I response
operatively linked to
b) at least one polypeptide

for use as a medicament.

149. The vaccine according to any of the claims 147 and 148, comprising an

adenoviral vector as defined in any of the claims 92 to 135.

150. The vaccine according to claim 149, wherein the adenoviral vector is

packaged.
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<223> Vector nunber 770 <400> 8 tgtatcatat gccaagtccg
cccecctattg acgt caat ga cggtaaat gg cccgectgge 60

warwanegssca gtacatgacc ttacgggact ttcctacttg gREDRECEGO00675

tacgtattag 120 tcatcgctat taceggtggtg atgcggtttt

ggcagt acac caat gggcgt ggatagcggt 180 ttgactcacg

99EA! theGRcAed SECHPARG PSR URE BhinfPA7A8938 L whdrBithe 88&noviral
240 accaaaatca acgggacttt ccaaaatgtc gtaataaccc
cgcccd@@tpglswgwgtgbgga BBgging Mmagge gelegied dupat thg group of:

gaggt a i
g0 e, BAENE o R e Wl 88 egtor, el
gaaca&?%‘@@fﬂ%‘@orccat act ggg caaccgccct agagagccag

aaaggt gcag ccgtggagct ctgtacaccg 480 gtgtctctgt

cct %gt ggct ctgctcttgg ctgggcaggc caccactgct tacttcctgt
5437Zad B yaernsatfgitingecany %é&m@glmsdeﬂ?deaﬁéa@mrein the packaging
CCagapfehs isCadFd 845188589 Yo A6 ddi&icrol] W?ﬂoﬁé %g adenovirus,
aaat ct g{cca aacctgtgag ccagatgcgg atggctactc

cct t gERUEPATUYy &‘ﬂlﬂ\!&f@%@%%%@@ﬁ%@é@ Vieisahejoee ¥irus; yeepiia girgs, DNA
aagaag@ld wvecfof0 ccaagt acgg caacat gacc caggaccatg

tgatgcatct gctcacgagg tctggacccc 780 tggagtaccc

gcagct gaag gggaccttcc cagagaatct gaagcatctt aagaactcca

8483t gaAt HEHH a&%ﬁﬁﬁg%gagg At &5 7964893438 the adenoviral

gcagtggctc ttgtttgada t gagcaagaa ctccctggag
gagaa&%@dsé’éaﬁ?@ﬁg@g%aﬂ@é‘é@@t"éb\éﬁ gccact gg 960

acat ggaaga cctatcttct ggcctgggag tgaccaggca ggaact gggt
ce%agtcaccc 1020 tgagcgatcg ctatttaaat aggcgcgcc_a )
gtiPtadhe Xgeqnaaretdinguiogy £F drayejaimeodd tg b3 cwharaig the adenoviral
agt CyaEdtbids FANEARINAACIBACS I AERbN AR b SlicIRGHIdRRRE t act

1140 tctgtggtgt gacataattg gacaaactac ctacagagat
ttaaagctct aaggtaaata 1200 taaaattttt aagtgtataa

t 968! TRQd&cdrRCa@atdirg todRl B tHd Ghimt Rk tb 488 3vne?&h the vaccine

ttcacagtcc caa!g?gctcat tt Caggcccc tcagtcctca cagtctgttc
at gat EANRIFCs B IPapLigaEsione cacatttgta gaggttttac
ttgctttaaa aaacctccca cacctccccc 1380 tgaacctgaa

acal aaaatg aatgcaattg ttgttgttaa cttgtttatt gcagcbtata
12% 5?%&%@5@3?&08%@@%@ '(’f’éc"ég tafl %, eesein the vaccine

t aaagesthpriseblat tHeas rale i@ @PsRiveeagt t g tggtttgtce
aaactcatca atgtatctta tcatgtctgg atcgcggccg 1560

cct agaggga aggt gct gag gt acgat gag acccgcacca ggt gcagacc

Ct §L.0AghEdIne EctRp@ipstdRAena ahicig 6 Cagsalat _
at gct atg tgac%gagga gct.ggggccc 12’3689 at Cg@tr% td claim 143 as

t gct goe Beq by 20¥ chtgadepaytal vegiers ik eaye P@@"‘a‘gg’gﬁt%t
1740 tgaggtactg aaatgtgtgg gcgtggctta agggtgggaa aga

17§é3 <210> 9 <211> 2397 <212> DNA
158. The vaccine according to any of the claims 147 to 157, wherein the vaccine

comprises an adjuvant.

159. The vaccine according to any of the claims 147 to 158, wherein the adjuvant is
selected from the group of: Freund adjuvant, Montanide ISA 52, Montanide
ISA 720 and alum.

160. The vaccine according to any of the claims 147 to 159, wherein the vaccine
comprises means for intramuscular, intravenous or subcutaneous
administration.
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<213> Artificial Sequence <220> <223> Vector terned
pacCW |i MCS | RES2<400> 9 tgtatcatat gccaagtccg

WEeweo6tmb6 g acgt caat ga cggt aaat gg cccgcct ggc 6BCT/DK2006/000675

attatgccca gtacatgacc ttacggggct ttcctacttg gcagtacatc
tacgtattag 120 tcatcgctat taccatggtg atgcggtttt
ggcagt acac caat gggcgt ggatagcggt 180 ttgactcacg

gggatttcca agtctccacc ccattgacgt caatgggagt ttgttttggc
2. ddeamsaine acerdigg de anY ofég%'aaww %ﬁ%&h ‘A(Bef@g" the Véceine
CJCCCoRidride S FREAS A 9thl F8Ea0s G MA0SIMhBEasE0t 99
gaggtctata taagcagagc tcgtttagtg aaccgtcaga 360
tccggtcgcg cgaattcatg gatgaccaac gcgacctcat ctctaaccat
976 B \Hecifid AcEsrahng 46 G8PoIREERERS €17 RORIAGMERE the vaccine
aaaggt gcag ccgtggagct ctgtacaccg 48@8%@?} ctctat :

cct ggogsises eane far dyrappsr)er Iy Enca gt act t cct gt

540 accagcaaca gggccgccta gacaagctga ccatcacctc

ccagaacctg caactggaga 600 gccttcgcat gaagctfcc -
aked. cTnyc\camaa@@fr@p@g@ eec&@fgﬁ@@g@“ya%f%‘caa@}sc&%ég 162, comprising
cct t geidahdSe<ingrlu@nt.ccat ggat a acatgectcct tgggectgtg
aagaacgtta 720 ccaagtacgg caacat gacc caggaccatg

t gatgcatct gctcacgagg tctggacccc 780 tggagtaccc

9684 CHIARR CHELRR1PLEEN BeERAAGICHaiRAEE; Whetdin frRgRBONC active
840 tggat ggcgt gaact ggaag at ctt(_:ga a g{%t at gaa " "
gcagtipgredient sgefoctpdfioro e arguRr;ehapipet C%%"?jgl?ﬁapeu Ics, anti-
gagaagRaskhiceC AREIERGDENd S aiRiIARF 188186Was bPe Hfunesystem.
acat ggaaga cctatcttct ggcctgggag tgaccaggca ggaact gggt

caagtcaccc 1020 tgagcgatcg ctatttaaat aggcgcgcca
04 &5 RRR FOpAECADGSHsRY: 99t acccggg 1080 gat ccgeecGC

tctccctcce cccececcctaa cgttactgge, cgaagccgct (tggaat aa
1140 ccggt gBJeECIe EYPResiyoR ‘%Oﬂigri%élnp%“@%%ﬂg\%ﬂ }f?‘gﬁr 5CCorthg to
ccgt cttttgagyga{thgtcmgsgzqgnmcccggaaa cctggccctg :
tcttcttgac gagcattcct aggggtcttt ccc&tﬁctc

( c.1260 _. .
caaaggaat g- GaaRFHE iNGErUMERERT RleeyMepHs Qgﬁ'g‘éﬁ@rmgcﬁ%i'@c&me’
aagcttctt g. pgafcime dpadace ue Hekigihgartegaccetttg
caggcagcgg aaccccccac ctggcgacag 1380 gtgcctctgce

ggccaaaagc cacgtgtata agatacacct gcaaaggcgg cacaacccca

1466, hakieRGHris @byt 8Rirh 465 @ngeiBingagsgbadaative ingredient.
tggctctcct caagcgtatt 1500 caacaagggg ctgaaggatg

cccagaaggt accccattgt atgggatctg atctggggcc 1560
t g9t AGRG&R0d 8% iridusing tandiheiunk agsponge igdrt admal, sampdsiog ag

gcccceccgaa, 1620 ccac ac gtggttttcc tttgaagaag .
acgat 8RSt &ea%"g%gg%t’%%ﬁ%aqcc’%%@ tga?@gé)gglea aims 147 to
tgcccggqct ctagagtcga cctgcaggca tgcaagcttg ggatctttgt

1740 gaaggaacct tacttctgtg gtgtgacata attggacaaa
ctacctacag agatttaaag 1800 ctctaaggta aat at aaaat

t Wb aqpd eHetPaRicBidNd toadRanl 187! @hereincthadhinghe tépOnse is MHC-|
dependent.

169. The method according to any of the claims 167 to 168, wherein the immune

response is MHC-| and/ or MHC-II dependent.

170. The method according to any of the claims 167 to 169, wherein the immune

response is T-cell dependent.
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ttgtgtattt tagattcaca gtcccaaggc tcatttcagg cccctcagtc
ctcacagtct 1920gttcatgatc ataatcagcc ataccacatt

WO gioameaygé t ttacttgctt taaaaaacct 1980 cccacackBCT/DK2006/000675

ccCetgaacc tgaaacataa aatgaatggea attgttgttg ttaacttgtt
2040 tattgcagct tataatggtt acaaataaag caatagcatc

a a 0 ttrtttt C attcta, .

ot G oot FReERRReastiio Sy 3 M dame 1B LG st me immune

ct ggatesponsegs €fpAc Teapdl dggeademt gc t gaggt acga t gagacccgce

accaggtgca 222 0 gaccctgcga gtgtggcggt aaacatatta

ggaaccagcc tgtgatgctg gatgtgaccg 2280 aggagct gag

gg Z%gﬁlne: methodggtodingdo any gtthe cizims 46T gaoit t, wheasti tHed@etline
4 age ctgaaat gt gtgggcgtgg

cuaa%ég?'gﬁgéggégg%%?’%%a@t‘m <211> 1752 <212> DNA

<213> Artificial Sequence <220> <223> Vector terned

p > at.cat C cc .

cgﬁ c'c! a% tg Hg? g%tgéggﬁﬁ ggo & é@?@ﬁét"&a&“% 3@6@%@8%‘8 the immune
at t at igpsporsegs 808t Janetl depemipgyact ttcctacttg gcagt acatc
tacgtattag 120 tcatcgctat taccatggtg atgcggtttt

ggcagt acac caat gggcgt ggatagcggt 180 ttgactcacg

g4 &t Thewathedtectardingdo enyabt thackims 46T tgtfsyivheteit thetigigiune
240 t: ccaaaat gt c gt aataaccc
cgcc?%%@%%éggccggggg%%% gcggt aggcg tgtacggtgg

gaggtct ata taagcagagc tcgtttagtg aaccgtcaga 360

t tatt t cg cqccaqgftt
Aty echanGBReEI At HYSTH Solnn R AR Rl Ethe SBos or
ct ccccccecc- providinggt teast ongycangaegcd8@ingdg ahy ofite claims 147 to
taaggccggtqgt gegtttgt ctatatgtta ttttccacca tattgecgtce
540 ttttggcaat gtgagggccc ggaaacctgg ccctgtcttc

t t gacgagca- adnoivistaying gasicd least bhe cancinedd agubEangt least once
gaat ggRRYY t %gﬁ t aagcagttcc 660
tctgggagctm%g{(?é)gag caxgsa%f%h%%grﬁ%'tgt agcgacc ctttgcaggc
agcggaaccc 720 cccacctggc gacaggtgcc tctgcggceca

a C A aca .

T g 3L R0 o GRS T red L SR s g
840 cdounigtgsrscanytramben of imes) fodvg athregy &iug oc fiegtimes.

aaggt acccc attgtatggg 900 atctgatctg gggcctcggt
gcacatgctt tacatgtgtt tagtcgaggt taaaaaaacg 960

t tt7agldieonethed gecarding tp ogigatth, gdierain thectactige islbemstatinat

gat aajd; : -
o ooe Eeragraion 1 SR ARGy S ARG E BRI iG caministration.
tttgtgaagg aaccttactt ctgtggtgtg acataattgg acaaactacc

1440 %%&ﬁ%é&c&@ﬂ@?f%@oﬁ tRIGLAM ¥ 10333 h b Re vaccine is

agtgtataat gtgttaa
administered to the area most likely to be the receptacle of a given infection.

179. The method according to any of the claims 167 to 178, wherein the animal is a
vertebrate.

180. The method according to any of the claims 167 to 179, wherein the animal is a
mammal.



actgattcta attgtttgtg tattttagat tcacagtccc aaggctcatt

t caggcccct 1260 cagtcctcac agtctgttca tgatcataat
weagcoexed€ G acatttgtag aggttttact 1320 tgcttt aREEDK2006/000675

aacctcccac acctccccct gaacctgaaa cataaaatga atgcaatt gt

1380 tgttgttaac ttgtttattg cagcttataa tggttacaaa

t aaagcaat a gcat cacaaa 1440 tttcac at t. :
{181 26¢ Qe aceagnego 2040l NG aS JLI ML JLetigfre mammal i
: gt a‘&f&&t@@ fr??gcgé gFDF RUBSYPIgS Jiorsdsa gheryy gaaty gitantetsg ers,
cgat gaga ccgcaccag gtgcagaccc tgcgagtgtg
gcggiaiadeenkeys ?%‘g@‘éi’gen%agcct gt ga 1620 tgctggat gt
gaccgaggag ctgaggcccg atcacttggt gctggcctgc acccgegcetg

5 ég%gﬂ' 8@9 t@‘t@@t(‘:’q%;%c%awq X aatfgggt gcéﬁ%gagggo gg‘ﬂ%&ﬁ the mammal is

a human.

183. A method for preparing a vaccine for genetic immunization comprising the

steps of:
10 - préparing a adenoviral vector according to any of the claims 92 to

135

- administering said adenoviral vector.

184. A method of treatment comprising administering the vaccine according to
15 claims 147 to 164, to treat a clinical condition in an individual in need thereof.

185. Use of the adenoviral vector according to claims 92 to 135, for the production

of a vaccine.



