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WO 2007/062656PCT/1)1(2006/000675 1 A NUCLEOTIDE VACCINE All
patent and non-patent references cited in the application, or in the present
application, are also hereby incorporated by reference in their entirety. 5
wielzbofehminvention The present invention relates to a techrexiagyranas/ 600673
method whereby a faster, broader and sfronger immune response is -
obtained when using viral and DNA-based vaccines. 10 Background of the
inveridRIBEEHRENAeRrtMRowledge in the field of immunology especially
regarding vaccine technologies no suitable vaccines are available against
numerous pathogens. Widespread pandemics of HIV (Human
e B R TS T R R SR S e e
tubriTeinates arig FeVhaRipAnE_ EAled PraRiairtsetiothehenibrwifective
vaccination, while bird flu and other emerging pathogens threaten to
OV‘EE‘AVJQ% ﬁggnql%%]%p%are systems. Similarly, the burst in world wide

ter the potential epidemics to include exotic and

letAaEpatTsatinvy il selattola atagseciag MsrRr§odeeebingdasia. haoader
propRydacigetheyaie ghwoheferedhmasivpb nfeptipAracesDN-based

theraa&?#égc: where they elicit or accelerate an immune response to a .
pafhogen already in the body. Both methods of vaccination require the
establishment of a solid immune response. The immune response that is
achairg-bydofecting muvadiagcination depends on the interaction of
seyeral.cell types, such as T-. B- and antigen presenting.cells a las. . -
e e MRS T S RSO A et et e
B-éedfyfdeaiptons anthiiaryosiose arnagiiasiaropestinemaigmdmibogens.
PregRad o hmaumreePHANIgEN HT aseNHAERISNSPNNMIIETLY (Human T-
molecules. Antigens,.can be of fqreign, i.e. tﬂ_? enic arigin, or stem fram
s ok S R RSl R D I
aréaegresefinsiveyarenpbimivhpnsiid Geardaihry enewiPshasedireaten
chreBasumahl eaionkanMasdhenyaiandlgiose mpstiilfyreomaesirorism
hence MHC., Two classes of MHC malecules exist. MH s | (MHC-I)
anﬁ%@l%%‘?ggg\/ ﬁ\a\ﬁﬂs!&rlﬁ??epldemics o mcllu e &Yolic an &Iﬁeﬁ pa&'aogens such
as Ebola, Lassa and Marburg.

Vaccines can be prophyiactic: they are given before the actual infection ocours, or
therapeutic: where they elicit or accelerate an immune response to a pathogen
already in the body. Both methods éf vaccination require the establishment of a solid
immune response. The immune response that is activated by infection or
vaccination depends on the interaction of several cell types, such as T-, B- and
antigen presenting cells as well as several different molecules, primarily antigens,

MHC molecules, T- and B-cefls receptors and many more.

Antigens are peplide fragments presented on the surface of antigen presenting cells
by 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 molecuies 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 1T (MHC-i1).
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35 FIRMATON COPY WO 2007/062656PCT/0K20061000675 2 T-helper
cells are stimulated by antigens presented by MHC class Il (MHC-II)
molecules residing on the surface of antigen presenting cells. The MHC-II
molamuleg@ie synthesized in the endoplasmatic reticulum. Dusitgpic2006/060675
synthesis, they combine with invariant cigain (li) in a manner preventing

the MHC-Il molecules from being loaded 5with self- or auto-antigens. The
I\/IHmné’lpmajgwaﬁmLﬁég@@bgmgmgmmmwmcmw transiperted

to the, cell suréaccﬁn@ B Speg E cellylar, WB%%%Q@A%@% OMRRNMESt cules

matures e protessing or Its conten S It'progresse rom €eing a

|ys@é%méth%ﬁaerat@ Hitooénpleants el itk eitobreisebitleybine with
?n iMHESaslassil gompamareRk (ydlentidhmendacytaticlvesiidreaniaing ioaded
oreign antigen i.e. 10protealyti eay act f

e A e e B A R S e
MH@arxﬁ%rmweter@ e iheleeliriiiarel Bad saasiite R FOMREENS Iy AS
a tye ?@zﬁﬁ@:ﬁ@&ﬁ m&amih@ imsaiopteiaiofinst dsiegadptbgresses from being
prot olytically Jeaving on [

Fylng se.c%rgal L)qgt edr%esr%%va ?Cﬁﬁr@ﬁ%%%é%c%%}!ym %ecé%ggr %ﬂ MAC
MI-N?SSF lml&%’m@ﬁ (N@mré“@q@rmﬁavfﬁ@fwéfgﬁ SPGB YR PRESIGRD L&
the@@g@mﬁh@cﬁ]ﬁ&léwﬁama@rf]@raﬂwgm@ffwm& vesieladgniketplasnbg their
membrane. This initiates t
antig grad MRUIALE améva gnog %%gr cel ‘?ﬁ?‘c |r(1EI %ﬁ%@%@eﬁﬂi’% scule
mearﬁ@%aﬂwhw@ B\mqa%ﬁféﬁmmﬁq%ttewadifréiaéﬁﬁm@gembeaiﬁ\a&ﬁﬁb@}gﬁm first
_Sre%%t@gga“ el p%@ft&h@uegmdIamn?@rwm@d@%p@asee«snw@m wienNIRE-11 binding

cell receptor of T-cytotoxic cells nizes 0
clacsfs 'mo1§cufmd{ ﬁaﬁtﬁ%@ﬁvﬁré}se ?ﬁgb 8 %@ 1pnn¢i3 ecﬁi“%%% !
assoRlRidd withea frrside biadhs femibﬁﬁiWﬂR@*ﬁﬁé’iﬁ%@ﬂéﬁ?%am“ﬁ%‘acte”

assé@ﬁ*@é@%ﬂwﬂlﬂuwlbl{a knE e inrossisring ik 2MdiE rhéntorancamtiganitiates the
enting.molecule furtherm edlffers from that o
L e GES Mo e g g ey IRRERSA .

endolprisrabMbIEEUm DY BEVaraigeernprREBALE D ﬂﬂl) MHiER YHBRENHe
arefypisaibineptisefaamantssdeavedby the proteasome of proteins that -

have been synthesized by the antigen presenting cell itself. These
proteins may be abnormal 30proteins encoded in the cells own DNA or

protemesHeay B RApasBsSJp Biliaiepamisgdhe Therlraveriveeidoruirioxic
celtardaamaiizeis o RinrayRthesisHTAghiRaolh@IbibHaslastgen

|2 (r)%l%g rme%%%gﬁgg 62%%0? Vlr Q%/eéuwﬁﬁ'%\s mg\égu'lé of a
functionality like the invariant chaln that agsociates with MHC-Il. The processmg of
MHC-! into an antigen presenting molecule furthermore differs from that of MHGC-II
molecules in that the MHC-I molecule is loaded with antigen already in the
endoplasmatic reticulum. The antigens presented by the MHC-I molecule are
typically peptide fragments cleaved by the proteasome of proteins that have been
synthesized by the antigen presenting cell itself. These proteins may be abnormal

~ proteins encoded in the cells own DNA or proteins darived from viruses or other
pathogens that have infected the cell and parasitize its protein synthesis machinery.
The MHC class I-related proteolytic sysiem is present in virtually all celts.

The functions of the two types of T cells are significantly different, as implied by their

names. Cytoioxic T cells eradicate intraceliular pathogens and tumors by direct lysis
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3 of cells and by secreting cytokines such as y-interferon. The
predominant cytotoxic T cell is the CDS+ T cell, which also is antigen
specific. Helper T cells also can lyse cells, but their primary function is to

sacmete/aydeisines that promote the activities of B cells (antibody=pohicidghos7s
cells) and other T cells and thus they broaglly enhance 5the immune

response to foreign antigens, including antibody-mediated and cytotoxic T
ce::-m@diataﬁlcr9§mag&&m&g@ﬂ&m&&ﬁ@f@;@ﬁéﬁ@{eﬁm@ﬁ;hgcl@e{d&oxic T
ce n the immune response. Traditional vaccings rely on -
oS DGR dirl WA e Shlsed oy BE bR AT Fan e
straitfiisvighidein narearp Bthdienicie sk 6\dpdeanbathasecta tiurmetvities of

run thediskphinsEgaueingine dirgase By aredesignad Lo e yenidl Behance
atteﬂ.’uea%%)rgdgelr}ggffé%lgn]&oolgolf Fnogrgpe%r anl?r‘gs survive trle Ki Ilnt\g steg oxi
during VAGLIRE Brepaiation cOthd Heear HaRE C D9 HUARYAEEHialFd and cytotoxic
reducedflififedigity matcnse oieahansuiticendy Thesllsrrogérianagsultingrii cell
inadequateperpiestionfiom the,ds@accination. Recently, molecular

biological techniques have been used in an attempt to develop new
vaccines based on individual antigenic proteins from the pathogenic
orgdrigsiiena vrceipralbly Goevbblgrigenianise siitles neitarettiantiaslthat have

orgarismae bl axpishARPABASRIC K MAY I RIRVIBING 8 MRCRINR, these
contaning (e mostpmunogenic aplioens, Hoyiever, Khas proven. ovirtn
diffiCOn 10 Seldet TRe BpAMAl Aty eh-of A given protalk ?%%'I'&gﬁéﬁt?&%"ﬁﬂﬁ ©
furtifeanerBon aigpateisiumd gnaushrerpepsties ovbar behkitingtetepathuting

be wesdnispremeaess. G5 Genatis RN\ sUasUaQRERON 8N RISy and
candidaiﬁs for t dewlo ment of.bot%ﬁﬁoargl,act'c an? theraglteutic
vacR el RS RS i SRR O BB EALE SRR the
thro@giisaembination of the potency of the vector (i.e. naked DNA, viral
vectors, live attenuated viruses etc.), the expression level of the antigen,

and-the recomhinant antigen it self (i.e. high or low affinjty MHC binders,
TS T et e e Yohen e R AR dnr o covelon
repBAYiveesiogs kasesboe iaglyidedd aotivericiercleinsdtoiche ipethotienoprganisms.

imnusielgaicalMeRenaFaguHepasiaes et earid I REHARS M daRGvoid
(helogy sell ieellwith, GOSs (eytoloxic) Lcells nd Bgells that mediate

any o??ﬁef%i%c S Oof Immu memaory.
dis&tfvgiaigé beesretidifaut ssiaetie opsnabiniboe 8 Simmivan geniitygr

in hsseepidanmtikalyheause:of fbisdew IINENRSISRIFA SIS dr esbiriRfates
acGess %‘ S‘QQ%%’;}% r;}cr)}rr}mned g\#thln cells to the MHC Il pathway for antigen
processing an presen%a?%n BT helper cells. Summary of invention Thus,
the present invention has solved the problem of stimulating the immune

respensad IDNARARITEAEIEIERASHT mﬁﬂﬂﬂﬁg%%iﬁﬁe@%@%%velopment of

e R A R R e S
vadERinss ihegiotsicrstibeghia tessinatiar diéhamotansaichareaterdiel
sysieredaniadiveeledcapecilie anshingt sUmWadion of thedmrasasSsiens the
> Nolh RS R LY SRS TRENE SR SFIBR 1) Mo bincers,
structural determinants selecting for more or less limited T-or B-cell repertoire etc.).
It is generally held to be frue, 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



This problem is solved by the embodiments of the present invention
characterized in the claims. By the present invention it was found that
fusion of an antigen to the invariant chain dramatically enhanced the
ensuing antiviral CD4+ and CD8 T-cell responses. Additionally, and
surprisingly, it was found that this effect is obtained through a CD4+ T-cell
independent mechanism. It was further fdund that the protection is both
accelerated and enhanced in an acute localized and lethal infection, and
enhdREBgtRd 895 Hdiegrademrem bl i@ i Mol atine e aatigen
invemiiotreteipjoxidesrsadetiaviralvespar celisprising a nucleotide
construct encoding at least one antigen and at least one protein or peptide
or fra ment of a protein or peptide which stimulates an immune response.
IMANEEHEELEE present invention to provide means of
st|maramgrwpmua@trmnilammammmtmemdﬁsml@f/ﬁw&t&@n@ﬂh@m@c@

Coml?éb%BSs@ RUlagticls: seRTiEicsRRcRdingatieashona suHigesanthatously
least Qggké% %‘E'Tﬁg ;5P%§“d %\Eaeféa rétr%];élog'frs%te\rl\f% ra%o%“de %oErB“o%her

is an O provide an-a enowra VECtO

consﬁﬂtﬂmseﬂimhnﬁgeafﬂ%ﬁ@ﬂ@ﬁhéif‘aﬁﬁ}@éﬁﬁﬁﬁpﬁh@é@?@ﬁ@t'ﬁﬁd{ﬁﬁ‘ﬂsp@ﬁﬁﬂﬁed in
or fragneseel spratein parhendide Mmarsm‘@w lRiesdadét GheBpasrRst
and/gy 'ntF%Po%“s?ﬁ{e%R{%%ﬂ&g,tkteﬁ% Sehalins Aisse it NG IBve the

provide 4 vaccme comprising the nuc elc construct or t enoviral
vectoReEnasgaePherinaEspecially relevant to the present invention is a
vaccine composition comprising a nucleic acid sequence encoding at least

one (ﬁ@r&%@% 0K BlaI %FP;%BW&@ dFaUmRNLAL f?a\%rrﬂf&\rcl%racterlzed in

pepti 6 which stimulatés an MHC-I resE]onse operatively linked to at

Ieasf’lﬁm@aﬁﬁﬁg%h IeRETERTIR EpiRad BParPapigenit Iy MeRForaand® M
protéinaiapegiaie domaealy enmediedthe atsiting petidraSpécand G T-cell

IOreS%%bHﬁé%etlﬂaoﬁﬁoﬂgay'%@s&tpmagst ﬁ@@fwrfaqay@ﬂﬁm&wéﬁamed
vaccine composition rising an adenoviral ecto crgb ereln
togethEHAA %‘?ﬁe&sﬁﬁ lﬂ%‘?ﬁ?%%e St BIeSHRESMe Wg o&ggﬁﬁ%'? iy tsald
vacaineeationfisrtiodtramelaie enid aRMende\i @ aseteHecrizid gaftsethal infection,
Anothey aspactaf the inyeaides phasdmaptiehod comprising

administering to the animal a vaccine described herein for inducing an
immune response in an animal, wherein the immune response is MHC-I
depéh@aﬁtaﬁpﬁm@fihaWWMW@FFE%t&éﬁ&éﬁ?@*ﬁ%}%@iéﬁ@@h%ﬁpﬁsmg a
CD4nutrsstltidependentrctihy hicelkinderangentod SRt dregbrotein or peptide
depen or I e
R S e G R T ER G S
administering said at least one vaccine to a subject at least once for
treatMentics propipgebostbé areeemmmreﬁt'rmct‘me;nrasﬁecnmnhefiaﬁrentﬁérg an
relatg o the Mse PHNG.AJRIBYIA M@%Wééé%%?ﬁ%a&f e Fﬁﬁ’élﬁﬁ% nucleotide

production of a vaccine. Description of Drawi ure 1

FiguFe SR, GReopisL ARRS |(€”1§<‘§"¢W|ﬁ‘(§{1 rlg eepé%tgﬁ'o% RIEVECTor.
CDSragnei@ Dia- rateih ergprpisies to adenovirus encoded ep topes. CD8+
and CD4+ T-cell responses to adenovirus encoded epitopes in F1 hybrid
mice. Ad-liGP exerts CD8+ T-cell stimulatory effects that are independent
of CD4+ 1-cells




6a Figure 5:Ad-liGP confers rapid and superior protection against lethal
LCMV infection. Figure 6:Ad-liGP efficiently protects against high-dose,
intravenous LCMV infection. 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

mutaigs iNdMMREsIRaN-QUARSR RIS S GlRS4-A06k Gl calbr
responses to vaccination with naked DNA-IIGP and DNA-GP Figure 10:

PropR§RREHE\RIIAROR \ﬁﬁﬁ*/&aq%@WEQQ%%B?%]%%W#WG or
11: Thegaretie ¥ pesisiativpapit dhiceliindseasas RveTagesienspamdror
tumor, arré/lug mice. WO 2007/062656PCT/01C2006/000675 7 Figure 12:
Survivar ra oll%jwmg Vaccination with either Ad-li-VSVGP or AdVSVGP.
Figure 13: CD8+ and CDC 1-cell responses to more adenovirus encoded
epitopgs aSFégyé@tJaé'tr@‘féﬁ&@ﬁy .ﬁoékddh%mraq@c@m I@aﬁ@ﬁawg the
Ad- Gr'? cleic gc%:l %OQS rrleJc tgr h%as éﬁgvp%g + 16 e r.«?s&) Puer n E’s eciall

adenOvitas eRcoded epitopes. Rigure! {orsbase on n<trame. y
polyllﬁﬂ@f@,ﬂtﬁi@u%mgs%mW§fwnﬁslRE@Q@@[%%D@&@&HMW@H@#EC

the inyetighlence encoding at least one operatively linked protein or peptide or
fragment of a protein or peptide.



Definitions: Adenovirus: A group of double-stranded DNA containing

viruses. Adenoviruses can be genetically modified making them

replication incompetent or conditionally 15replication incompetent. In this
form, as adenoviral constructs or adenovectors, they can be used as gene
delivery vehicles for vaccination or gene tgerapy. Adjuvant: Any substance
whose admixture with an administered immunogenic determinant / antigen

/ nucleic acid construct increases or otherwise modifies the immune
response to said determinant. 20Amino acid: Any synthetic or naturally
occurwhglastimalembaxlid Gdickspohsdinpeaativelsningesdiel @deastingeiantigenic
p_ep“%?é@ﬂf{m lvpaRtides LRI RIIRIRS ARLiE PRUEIR S SYBINEs 7Rd4R as a
vivo thus including modificationis of the amino acids. The term amino acid

is herﬁ]ﬁdéfsaé’@eﬁ%onymously with the term "amino acid residue" which is
meant to encompass amino acids as stated which have been reacted with

25at Igast gne, 8&?@5&9%%8%@%&}0@9{0%%@%% Rit sB-RSIHANE: RRbrising

3 other species, The generic term amino acid, comprijses both natural and .
non-rEHIPAP ARTHBAIA S BRI AR R AGHER 15181 3t Crsgiirenceren
form. togéthtibeitly almedizabigitibutienheo kebed eseane i etvenisteton said vaccine and
immuppgloilia imelesHirsYBibesiee aredeiexample intact

immunoglobulin molecules or 30fragments thereof retaining the

immunologic activity. Antigen: Any substance that can bind to a clonally
distribnethimaspact édepiorgTticslrdeBsdel pracsidFousiiaing ayapiriaring to
o Bl e N 3007 s B iCano e

of eliciting an immune response.

® B BUEE ) 5 DDA RSPBF Bl IC LA e A DNt QT MHC-
of an ihckepaetiditg ayeg/isiafeageateideii, GicehdepgninetaRerd the-tsttial

dose [ usiiB NG BHBYRCIaFRaRSEHEEEE BYIthspRIRdAY Sr0sRRbEe
same agent. Carrier: Entity or Corg%gégd to.which ntlgens are cou

| . led to .
2id in RS GO DT EIRET SLBRSY LR FIdFRp LB e = described
genetiealjnengideare prgtein thdtisermodattby b autibisttietdeefionce for

madet%\?@?ggpgip&cgggﬁm of twaprgpore complete or partial genes or a

series on)random nucleic acids.  Complement: A complex series of
blood proteins whose action ‘complements” the 10work of antibodies.
Complewibat aesticbybtbadteeit)qr oelaies dtifiana afithe, a0ahesieilbestor

immUREJLRCtaNSofioking HRIaNh bAiffprsatiation modulator, used

non-determinative herein, and should not limit the interpretation of the
present invention and claims. In addition to the cytokines, adhesion or

accesBeseripieousé Drawimyscombination thereof, may 15be employed
alone ggifeqmbinatiRn Wi JRRMEAfiNGSHs in the adenovirus vector.

Figure 2: CD8" and CD4" T-cell responses to adenovirus encoded epitopes.

Figure 3: CD8" and CD4" T-cell responses fo adenovirus encoded epitopes in
F, hybrid mice.

Figure 41  Ad-liGP exerts CD8" T-cell stimulatory effects that are independent
of CD4" T-cells



CTL: Cytotoxic T lymphocytes. A sub group of T-cells expressing CD8
along with the T-cell receptor and therefore able to respond to antigens
presented by class | molecules. Delivery vehicle: An entity whereby a
nucleotide sequence or polypeptide or both 20can be transported from at
least one media to another. Fragmen% is used to indicate a non-full length
part of a nucleic acid or polypeptide. ﬁus, a fragment is itself also a
nucleic acid or polypeptide, respectively. Individual: Any species or
SUDEREGES O DUk AL, {3k aTIRNDIAN ALK BUAHRIL AR AD
mtegr%ﬁj membrane protein glycoprotein that associates with an
25stabilizes MH@R#@ecules in the endoplasmatic reticulum and
subsgfies: celldanicomrrismeistbtesadhdenghiavas ant e ousaVErs/
all naturally 00‘?%‘%&%&{ artificially generated full length or fragmented
homologous genes and proteins of a certain similarity to human invariant
chaffigtgdriant &l Ts REFRiH SPBHAVRIIATTONL IR LSMY iMAERIRtton
with nucleic acidswpsilype ptitlesuandoantiboties@disclosed herein

isolgigglglers tpigsrcavinerhecs eptfiediendserataled apdietay

recovered from a component of their natural, typically cellular,

environment. NUHERRSHRIST HENEERIeEatRHARBERag MR- Tl nEANts
are preferably isattedtaivhy mccinesahandthelr apiiogessitions of the
!”VGIﬂBBFb@:_efe@@@M@%‘é&l%@@&!&&@%&t&%‘%%ﬁ BRA-iGP
isolatéd antibodies. WO 20071062656PCT/DK2006/000675 9 MHC:
Major histocom;ﬁ.{ﬁjom%@r%plex, two main subclasses of HC, Class | and
Clagigiliexist. Nerojghgladicl vécdhaiiorowiie gierGe otrazsiestites thigttion
Congey AeReticHRIoImAlien IR FRarIsIH0 ARG RS SRRt H¥e Bl RGIRULISICN
acid is a deoxyribonucleic amleéDNA). 5Nucleic acid construct: A
genetically engitdBREEHIERITEER. Typically comprising several elements
such as genes or fragments of same, promoters, enhancers, terminators,
polyA tails, linkers, polylinkers, operative linkers, multiple cloning sites
(MCS), markers, STOP codons, other regulatory elements, internal
ribosomal entry sites (IRES) or others. 100perative linker A sequence of
nucleotides or amino acid residues that bind together two pads of a
nucleic acid construct or (chimeric) polypeptide in a manner securing the
biological processing of the nucleic acid or polypeptide. Pathogen: a
specific causative agent of disease, especially a biological agent such

as a virus, bacteria, prion or parasite that can cause disease to its host,
also 15referred to as an infective agent. Peptide: Plurality of covalently
linked amino acid residues defining a sequence and linked by amide
bonds. The term is used analogously with oligopeptide and poly-peptide.
The natural and/or non-natural amino acids may be linked by peptide
bonds or by non-peptide bonds. The term peptide also embraces
post-translational 20modifications introduced by chemical or
enzyme-catalyzed reactions, as are known
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in the art. The term can refer to a variant or fragment of a polypeptide.
Pharmaceutical carriers: also termed excipients, or stabilizers are
non-toxic to the cell or individual being exposed thereto at the dosages
s moneent@tions employed. Often the physiologically acceptahl®gasuigsoosrs
is an aqueous pH buffered 25solution. Examples of physiologically
acceptable carriers include buffers such as phosphate, citrate, and other
organigwreids; artimddantsdneloding asgaibioacitd nanatecuavesightag-
(less than about\}g\fégdues) polypeptide; proteins, such as serum
albumin, gelatin, or @rﬁun09|9bu|in3; hydrophilic polymers such as
poly TR Arolid6ME amnihelkcidsalicerae g inengrrdanwirus samgrd,
arginine 300r lysip@bspagnosaccharides, disaccharides, and other
carbg Si | 0 annose,.or dextrins;.chelating agents
et e e T R g
counterions suclASEueiRIMeasERE N SHRSHIE-salifasrensesUerpggnovirus encoded
TWEEN.TM., podystipdene glycol (PEG), and PLURONICS.TM. Plurality:
Atl =W 7, T/DIC2 000675 10 Promoter A
bingﬁ h?%é} |5r'1 a%%%gcﬁ%g‘%g%&%%ﬁw&%%%ﬁ%rase binds to initiate
tran&édWiforPof MEskEnydpn HREEDSISSe or more nearby structural genes.
Signal peptide: A short sequence of amino acids that determine the

j @rgﬁ' eiﬂat :!1|’ also referred to as sorting

eveniyal. 1Qn e
uahiosian o gRNAS (siRNAs), which target (in a

peptiie. SIRNATSTTa S

seql?é”rﬁ’(%t'é’[ﬁ‘@éific manner) endogenous RNAs for degradation, thereby
reducifeg sver@naULop afRe pratitiedDINReMIfngUifasesapi¢Roviruses
a0eph CRRANIEALIRIHERALNS STBGRIRNRINAIA RISl Buonay
dissolved. A surfactant IS a compound containing a po arpgroup L GWHicRTE
hydfeRiREAAR HERPBIER drsup hasreReRgUreppRilscUstRIcs féanovectors, they
composes.aha atteebaisivdaoeingd sihsienesion cpamrsiHemsapable

of InglyeiDg A TG TESAORsEe. A0 ANMak AIRO JEIBIEAL0 88 Ao ccry
immunogenic composition’in the presen%]tex : iAn immune response% n@'c
an iHFSTREREE BRI (HUME Pit/ aFEISERT EISHIDFeaRa%kPT PBipkIdemgodifies the
menanuie asspogasisealegetingiiathe infectious agent, being met by a

sec e mary._r se, thus reducing.its impact.an the.
e R S S R Ah B
profRYIZEHe ARG AFEF RIS BERHERRERIIH SRty TaRiidesipddtihninigins and
compigmensyathasiredithedaoningudni gerislanueiae meidBPRSABIEIS The
co ising: [ ' ratively.li o li,_carriers, N
S A e B st
refefSHEEhTIERIE REAG IRATHapRRAEHs 3 SlalpriwBichdiueopeen reacted with
polmmeﬁbmtw&smifqﬁea,@ﬁaiasﬁnemeg@hﬁﬂ@lQ@ﬁ@@jga@rﬁmaigwaﬂe@tituer
to said refergnc C epti is.not identical to sai .
e A B B b R 452 18 SR amino
a vAElRERoR PTG e Bid gl @nstrigemsiieiorm.

Antibody: Emmunog!pbu!in molecules and active portions of immunogliobulin

molecules. Antibodies are for example intact immunoglobulin molecules or
fragments thereof retaining the immunologic acivity.

Antigen: Any substance that can bind to a clonally distributed immune recepior (T-
celi or B-cell receptor). Usually a peptide, polypeptide or a muliimeric polypeptide.
Antigens are preferably capable of eliciting an immune response.
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as a DNA construct especially a nucleic acid construct comprising

seguences encoding invariant chain operatively linked to antigenic protein

or peptide encoding sequences. The vaccine stimulates an immune
espRonses2especially an immune 30response in an MHC-1 dependertoiisgoocrs
CDC T-cell independent manner. Nucleic gcid construct An aspect of the
present invention relates to nucleic acid constructs comprising sequences

enc@tagRirieasbans nyatast shet aﬂnﬁr@wg;b@@datmmbm%@@ ®f an

O EdREPSa . T A0 a0aRl s TRLERNE Bl ”e?rﬁlf‘?%“de 3 sustain

MUNLZ
an antlgenlcrf?ag%eht 0 sal protein’o peptl e, in s i an ant
nucléie B EsASHRRESE @M@@ﬁﬁ@w@@dm@qw@f@m@g ﬁ%ﬁélc acid.
The Sawniei Canid GoRSIRGHNRYRIEA BRiyEeR!GtRwRBd (a8 eituction of
aC|d a. cwc%aer ex§reSS|on vector, an autonomously replicating plasmid or-
V|raI expressmn VBCtor A nucleic acid construct may comprise several

elentdimasir RrateiBuiEsnRINEY odRPRIS P RigBAtdseinsarrsl by a nucleotide

prorggipkshc@tnans elsa EIMMALEESHRE W WS ribikerSmBRIMIBKBEStal genes or a
operative lin 5%ers mléltlr;ale clonln%%)tes (MCS), markers, STOP 10codons,

Seres o Fnart
internal tibo I enﬁy S es and host homologous sequences for

inte §rafinearaitidy erstipiel wadesctelone e fovkesimstein(casleents” the

acideaRIr uathAIRIVEIbpAIbIN dB6Nd(5a81Ri4 pMAlREY IR &rIPRERGN Aund
Laborat(Pry Manual Samtbrook et al., eds., Cold Spring Harbor Laboratory,

2ndrﬁ%ut|on Eoid! %épnng ﬁarbor N.Y. 1989) 15 Examples of parts of
nucleKtQlEnRpCERRAis @ﬁ@rgni@ﬁcrﬁ ngmté@tar Vs Gleie skt irethi, and

seq Qﬁ&ﬂﬁ%j&ﬂ%ﬂ{mﬁ\? gﬁegﬁ@a@r{\@i@ frede tﬂv@ﬁﬂﬂ@na— Bl%fﬁ%rtiﬁladdltion to
vec ences

e RS ey Fhr e Shoh A e AP RA b e 8l
as imgstrantey s ﬁ'@hﬂ%@fzoEomfaﬁibbm\ﬂfhﬁég@ﬂahr&%equences are all

 Inseoted injeatbRPAGHENBLBAR SIS Luasiof (Beskes g Said§be aiong with

20

25

36

Methods Cell B)ol. 43 Pt 1-1 ee Gen ccession n
v AL R A RIS ol TS e R A TR Lo geEy class |
nontpifAMeRehic type Il integral membrane protein, see SEQ ID NOs: 2

andaﬂeweﬂsre.;am@ aﬁid:ﬁ@qmaﬁeﬂﬁ/ of ilgBamdeybneHse dh g SPESEED: both
and IlkebW|%e SE Iﬁ 3 for th TJCIGI?H acid sequences of -

-ean ans o 4 on
4h 3Rd Thouse respec?vel U T ht AR Ris multiple functions in

|ym5mwm1ﬁ1§t9ﬁ&ﬁdﬁ Iﬁﬁ@#ﬁaﬁ@smr@é! igratineareshanselsisrppidraicerimeptide.

Thus, a fragment is itself also a nucleic acid or polypeptide, respectively.
Individual: Any species or subspecies of bird, mammal, fish, amphibian, or reptile.

‘ Invariant chain: an integral membrane protein glycoprotein that associates with and
stabilizes MHC Il molecules in the endoplasmatic reticulum and subsequent celiular
compartments. Here the term invariant chain covers all naturally occurring or
artificially generated fuli length or fragmented homologous genes and proteins of a
certain similarity to human invariant chain. Invariant chain is herein abbreviated 1i.
Isotated: used in connection with nucleic acids, polypeptides, and antibodies
disclosed herein ‘isolated’ refers to these having been identiﬁed and separated
and/or recovered from a component of their natural, typically cellular, environment,
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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30targeting to lysosomal compartments were the li CLIP sequence can
occupy MHC class Il molecules until these are fused with enciosomal
compartments (Pieters J. 1997, Curr. Opin. Immunol., 9:8996).

Awioltionadlichas been shown to function as an MHC class | chap@ifenonsTs
(Morris et al, 2004, Immunot Res. 30:171g179) and by its endosomal
targeting sequence, to facilitate stimulation of CD47, but not CD8+ T-cells .

WOAQR{RB20 38R MPIGARD GAANGY i HU PR ARRINSEAAMRICRIs | and

linked antigén (Diebold et al., 2001, Gene Thor. 8:487- 493). The invariant
chafrlgsblitdomprises several domains: a cytosolic domain which
inclélgetek siginalorreintng peptide (@lsoclaotives dsdthehyey semstldapetiadon.

SeqLaRee )& ANSPIEBR AR ARMAE ARRA biinal damain yGBIILERebNa),

corglq\gglses a CLIP reggon KEY region, core domain and trimerization

AesorriganR %n%ﬁé‘%@i‘béﬁﬂ%‘&%‘%ﬁﬁdﬁi@‘?f@ﬁ% Tgicaly comprising
(StrspnptiielcCuvedaitefaB gnasecin 2002 rBiagtwame Biophyeréd\etshancers,

1541%%91%%0:%“@0%&%9%4&?& BS@%&Q&*‘%@&Q%%R@@%%Y%E cloning sites

organisms, inc a§;f_1verte rates (€.g. chicken), mammals (e.g cowgﬁg
mo@&%h@?é‘f)?% 9ﬁ1aﬂd@fﬁe%P@éé‘i’ﬁ%ﬁ‘éﬁtﬂﬁ‘?&f&?eﬂ%%l&@% entry
consitesGIBEBMprisirgssequences wherein at least one invariant chain is

Orgaﬂémtﬁmm,%m@&5%'@%&%%5&%@%&9@&9'ﬁé&dﬁ’éﬁﬁ%xd

at least one invariant chain is of vertebrate origin, more prefera

mafResdrERigHERE W&Pﬁﬁé‘f‘éﬁaﬁﬂﬁ#ﬁhﬂﬁéﬁ’&ﬁ@” ) H?EVQI%RF&% Rerdtgnner
the seqgueg tesdefingid piSEQsIBNChd isithecramtoie paidhsetiisence of

the dyRgiaun]. %%@émmg}@e RESMRRRY BB CBIBIRIcal agent such

preferably the invariant chain of t e organism that is to receive the
vacthatote: R%tﬁﬂaoﬁfm%Qﬁ@?@p@éﬁﬁﬁ@@ﬁﬁ&@%ﬁﬁ&ﬁ%ﬁaﬂ?o
chawfared heabastinkgdinesayeat receivers of the treatment are of the

sargg '?’ﬁer‘(? & @é@ﬁéﬁ[ﬂ\/’%kgﬂ' Asad Q&Iﬁ%%@e@%ﬁﬁ%@%@equance and

COI’]StI’UCt whereinthe encoded at least one invariant chain is a ra ment

of t%@%&@ié’?&é%’é‘ﬁﬁﬁeﬁﬁ%%@dﬁWW@W%WI@&QP&@%WH@%?H?OW‘ '
anggitatdctist 8584ratemtity tothetani eitagnaeiisofl SEQ IBkBHO2hehttide bonds

1agRerhin SLAGBRNAL hieAsh A0 BDY BEIUR AL A0 T Al

invariant chain as set forth in S his includes a fragment

.ncmaw?ggnﬁfa&fadv&@b%%%oébmﬁm@ 58130 5637, A5G known
75,id€nt0:B80T 16 @525 0etizi0n, HEatinOEorGapTiEO0 pE5 pol@H@e. to, 110,

75 ﬁ%a%iﬂ)&?@a@l@r@ é%%igm]e’;@zp?én@ Jo?étabiiizars are non-toxic to the

cell or individual being exposed thereto at the dosages and concentrations
employed, Often the physiologically acceptable carrier is an aqueou's pH buffered
solution. Examples of physiologically acceptable carriers include buffers such as
phosphate, citrate, and other organic acids; antioxidants including ascorbic acid; low
molecular weight (less than about 10 residues) polypeptide; proteins, such as serum
atbumin, gelatin, or immunoglobulins; hydrophilic polymers such as
polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine, arginine
or lysing; moncsaccharides, disaccharides, and other carbohydrates including
glucose, mannose, or dexirins; chelating agents such as EDTA; sugar-aicohols 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 jeast two.
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100 to 140, 105 to 145, 110 to 150, 115 to 155, 120 to 160, 125 to 165,

130to 170, 135to 175, 140 to 180, 145 to 185, 150 to 190, 155 to 195,

160 to 200,165 to WO 2007/062656PCT/DIC2006/000675 13 at least 50

Wé‘%b% Qg.gt least 60 residues, of at least 70 residues, of at kgﬁls @306/060675
t

residues, of at least 90 residues, of at Ie@§t 100 residues, of a

~ residues, of at least 120 residues, of at least 130 residues, of at least 140

respehaaso ko Ienatbodsesisluae ehahleash LAGNGRIHUSMaPbat Inan! db/fitiate
reS{dueS of at least 180 5re QHKE:S of at least 190 r§3|du§§ OE at least 200

resiqUSE NG b AT RSP 9T0 a6l QYL AN OF RIS ARG dedliratigeges-
fragigenaipobtiti ds B Vseswquen cbdudrmiag dotimtaeiskmine st e01al

S‘;—‘?é@dﬂ%%z Lﬁi@"‘ SRyanexnamele Q&@@&@é@{%@ﬂé’@rﬂﬁg b ideatity, such as

at le 0 e at lea 0 uence
eI L oo VA s A MR & AT

% seguencenidegityy sk adaatdearsciedomn Sempnuelidingtitys fon@xdwipaens
at lg@s,87 % sequence identity, such as at least 98 % sequence identity,

f le 99% identi ith SE luded, within
e ST i P LIS CERELSPPRE RORERPHB S G0y B et o
anmineictidvbgutiscéissoiagdbd eamiatédswq@m@mnmlsmmgolar group

S SR S D S R

BLEYEHRFEC ©

Vaccine: A substance or Composn‘.lon capable of snducmg an immune response in

in

an animal. Also referred fo as an immunoganic composition in the present text. An
immune response being an immune response (humorai/antibody and/or cellular)
fnducing memory in an organism, resulting in the infectious agent, being metbya
secondary rather than a primary response, thus reducing its impact on the host
organism. A vaccine of the present invention may be given as or prophylactic andfor
therapeutic medicament. The composition may comprise one or more of the
following: antigen(s), nucleic acid constructs comprising one or more antigens
operatively linked to li, carriers, adjuvanis and pharmaceutical carriers.,

Variant: a ‘varfant’ of a given reference nucleic acid or polypeptide refers to a
nucleic acid or polypeptide that displays a certain degree of sequence
homology/identity to sald reference nucleic acid or polypeptide but is not identical to

said reference nucleic acid or polypeptide.

The present invention relates to a vaccine comprising a nucleic acid construct such
as a DNA construct especially a nucleic acid construct comprising séquences
encoding invariant chain operatively linked to antigenic protein or peplide encoding

| sequences. The vaccine stimulales an immune response, especially an immune
response in an MHC-| dependént, but CD4" T-cell independent manner.

Nucleic acid construct

An aspect of the preéenfg invention relates o nucleic acid constructs comprising
sequences encoding at least one invariant chain operatively linked {o at least one
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2070, BLOSUM 75, BLOSUM 80, BLOSUM 85, and BLOSUM 90.
Preferably, the present invention is a nucleic acid construct wherein the
encoded at least one invariant chain is a fragment of the SEQ ID NO: 2 of
@ldensiddesemino acids. This includes any of the fragments agcdefiRedsnoos7s
above, and which thus share 25identity with the sequence of the invariant
chain of SEQ ID NO: 2. The present invention-furthermore relates to a
nucleiigadidpeoiestrocpepkideain dhexeiventtethatieastongd pvaanbohaitds, in

at lgast §§%H%%Qtical to SEQ ID NO: 2. 30This encompasses that any
sequence derived from the invariant chain as put forward in SEQ ID NO: 2

of at least 85 % sequence identity, for example at least 90 % sequence
ideBtity,deicexamplasat aeds i dSerequegescitlenitynsuebras atdeast93. %he
<o ) : g o ) iy, SuC

e e e e S
SuGHRIESSI04L Yesler FB T ibRATARIN R PEREIRIE Wikt oyan vector. A
sequeRteace rihstsItindY RP0FE0GREED BISTHIE 2006430067 hol intiato

le 9 e identity, I8 99% sequer qY; yuith

SE T N R R %%%Sﬂﬁ%%{?aﬁb%%@i%ﬁ@ﬂ%%%s
inc’l‘ﬂ]ﬁ@?rs@&ﬂ@ﬁ@é% ﬂﬁ’&faéi‘éeé’ﬁ'ﬁ%fisldﬂ@'@? BekHbrEFiRBAMAS batRIkpEe STOP
desotibes int<EDr iR SR ebi sistpeieeabiyd thespresentdoue sigences for
ol . : . heri '

! ﬁ%@r‘ﬁ;&%%ﬁ{%%ﬂn%%g@%% ﬁ%@%ﬁ%&%&%ﬁ%@éé@&@%m

invariant chain is identical to 2 above
deSERBBH SR{BRIHY RYYRINIBE LB By iR IsdYDieREE i ddpmito LoTaTgIATY
ardvisooaheeeasrdeknaedyatdanSad Byvaranadiminaiblattowsrib@Editis, Cold

Witgbrhrt‘ %ﬁg&eﬁf\(th%%%sent invention that a variant of invariant chain
from any organism may bé a variant according to the above, i.e. that the
variant may be a fragment of the invariant chain of an organism and/or be

at Pasti58 5V pitieniicaldeisaicld vadamnite Badgithan dyerallthes and 16, as

?e%ﬁﬁgqrﬁﬁwge@ye@fi&%g B&Qﬂlﬁeﬁra‘é"%@ezgﬁgﬁ@%f‘&”ﬁoé,%‘”’,‘.@ﬁd T(‘S‘erhter artial

Invariant chain may also be from are pecies of arganism or be )M

a IREFRPIERRERFHEGTES AN CadpBc GFHHE PrRAERIRDSINGHAIaMRS
to shedaditioryriamnekahon2Csulistititeniotregions peptddsordemaiigires

f th I lant ' [ i +
T T N S

doYRENS RAFRIITE e 198 telaiRAGS kiRt AR AT AddhisReoPenBank
re placearienhofdeegicig(Eeptitle or domain includes the options of
choosing these sequences from known sources such as naturally
occurring proteins or polypeptides 25or from artificially synthesized

p nucleic acids encoding the same. The addition of regions,
dohhaiimy aisgpé plidieg iholudbz 4his eptiarpolyaddimdcdnes thinteyralaientirane

eaghityneor drdifferrdypes ohieginn _rﬂmgjséﬁassgﬁpéwc%g PG, AN, JHe:

if
three or more (%e nucleic acids encoding these r?flons, omains and
pepiHEs lrissReThaly panddigwiacor dirdt NO oeAAdM& HRLEE bASHe

sespieroeed hEhuman and mouse |, respectively. Invariant chain has multiple
functions in lymphocyte maturation and in adaptive immune responses, in particular
targeting 1o lysosomal compartments were the i CLIP sequence can occupy MHC
class |l molecules until these are fused with endosomal compartments (Pisters J.
1887, Curr. Opin. Immunol., 2:8896). 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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30regions, peptides and domains need not arise from the same organism
as the scaffold invariant chain. It is well known in the art to perform
additions, deletions and substitutions of individual as well as stretches of
RiASleRtdes;which will encode the resulting polypeptide. WO  perpiaaes/oncsss
2007/062656PCTMIC2006/000675 15 Adigning nucleic acid and especially -
protein sequences of homologous genes or proteins from different
orgafisms eanilhe ofgleatasisthacywh@isteiaranmingovhictene Ther, 8:487-
subg#f%ltions, deletions, rearrangements or other alterations it would be
beneficial to construct. Aligning human and murine invariant chain
sequences as Sillustrated below, gives an indication of which amino acid
resitiyem raayrherefiinppasiance tiasstisiwenanssiunstioscnt fignain which
invariant chain in these arganisms - these are the residues which are

s A SR LR 1B hAle SRS e
im PR Fesi A SRSTHE 50N Al et duseinalcirraaiin felsh fngteglt
intefeshinEegACL i iRedprasent byien) torctadpesfe endtinssuERsS uRpr Both
10delgtions,of the variant residues / regions. \When mpting to.mu
or ISR O s TRk LB A FEORRS R L e
in draBRRrimpPEvetiedimubontspdivie stitfdiatisy. damasny draindiealseen
be tplevanriieexasing dne¢aNsar/ astiRpGURS 1BPBIRAKEE Ehicken), mammais
hor%ologgus &ub%it%ggré% i.r%t}suﬂ%sﬁia%ionns where the amino acids are
considered to B of e.g, same s?ructura?q’uality, polarity, 15hydrophobicity
or other). human 1

¥_&@Qﬁ§t§b¢ﬁ“@5@bﬁ%lﬁ? RPAEE SMESIREALY EafislbiM] bbdhEA
O S L Bl R i PR R R P P ST O R

TTANSCIfe Q@R Otigisebl1 at least one invariant chain is of vertebrate origin,
RL BT/ oD SN RMEH SIS RRKE Mo MR MABE bk Wi Mgl O
GPMQONATKY murine 60 . o
RLDIGLE SR B B BAK EREARE LA BB &SRR
LL SRty ENaipiipramuman. The employed invariant chain is preferably the

MMV EHak BN S BigM¥im bt (o So-FRREMRH- Y divH S HDMKM 6B of the
EEN LLF\I?MSR][-I

TSN PR BTk e AER I MK RERTISER RV TG e
MKSHPERERVESK e Sammmnaees-
SLEQK-PTDAPPKESLELEDPSSGLGVTKQDLGPVPM murine 179

- SURRRELR AR ehid SN R G RIERACH SRS encoded

25

30

25

ment o e present invention relates to the at least one invarian

30&hERsivPiG dNarRn SR fepligensreridve aerpniccd BIEREUBHID NO: 2

- theppaguesceoentpdigdbeaver an fhasp.Adsignakpepiideis ashesht of SEQ

se e.0f amino acids that determine the eventual location of a protein
in the cell, also referred to as a sorting peptide. Signal peptides that
determine the location of proteins to subcellular compartments such as

therppdeplasmalia relitsdnabianighapratait AdTRONAERHBart of the invariant
chain as set forth in SEQ 1D NO: 2, This includes a fragment including residues 1 o
40,10 to 50, 20 fo 60, 25 to 65, 30 to 70, 3510 75, 40 to 80, 45 0 85, 5010 90, 55 fo
95, 60 fo 100, 85 to 105, 7010 110, 7510 115, 80 to 120, 85 fo 125, 90 to 130, 8510
135, 100 to 140, 105 1o 145, 11010 150, 115 to 155, 120 to 160, 125to 165, 13010
170, 135 to0 175, 140 to 180, 145 to 185, 150 to 190, 155 to 195, 160 to 200,165 to
205, 170 10 210 and 175 fo 216. it also includes fragmenis as any of the above
listed expanding up o 5 residues to either side hereof. It further includes fragment of
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35

35compartments comprising the golgi apparatus, the nucleus, the plasma
membrane, mitochondria and the various spaces and membranes herein,
peroxisomes, lysosomes, endosomes and secretory vesicles among

Qe aeallincluded within the scope of the present inventiopcBp K 20067006675
preferred embodiment comprises alone tAe lysosomal targeting sequence

of invariant chain. Another preferred embodiment 40comprises alone the

KExt regfibhlofesivasint ehisien! 46 rapiduesr prefderstl dhibeiduem il of terst 80

presepljoventisnrrlaiesdadhe remavaksaactiienidierepiagemment of tB8dues, of

CLIP region of the at least one jnvariant chain..As described above, th
TR PR O RECLE U ondl R etnd BB B
or rEjflaeadptive ehdbtingiCEIRagdims.infthidazaidr0 obshiiasy afiaiieebiaiftor
chaingcREFR: With GddR8liebsdrameinyaantshains Hitbe-5a88 0f o
other organisms or of variants of CLIP regions form the same or other
ordgﬁ@%@ The variant CLIP regions may, as follows from the above, be
specifically generated mutant versions of the CLIP region, generated by

sing|e, o s iple yclein a6 idabARUBS tiutioassdeletiqrs Rinadditiong, for
preferred embodiment comprises the CLJP region alone, or the CLIP
gL 1 é%rq#g sequence

reiEATBITh SR tHeSRAHERRTHER) L A GahE
C-teemihalyclijEcaticasiicewitoatidentibtor rxgions of West am%of

Jinvasiant-chainthelprefered-smbodinguiscoRiRrss HMNSihfie at least 95

N-terminally or C-terminally adjacent seguences to the CLIP region but

i TRUEER IR 3 ALE el EEEREHERY AP APt oest
witBiiv:l Serpsiceesiofitye sCthRsegiensiiitnh Svesiuidsntifithier 8gample 99%
residyesn WithinAQ Fesidies witikin DO Lasigluns: WHINHS Jasidugs@ipresent
within 100 residues of the CLIP region. An embodiment of the present
invBXBBiPFelates to fragments of invariant chain as 20described above
without the CLIP region. These fragments may be atleast 5 amino acid

restg%eééa? m@ﬁgg@&&%@&éﬂtﬁﬁtﬁgvg%ﬂq@déﬁé&qﬁﬁy ableastiRd using well
residues, at least 25 residues, at leas res raile r

T SR AP B T AT RS ST Bla ST 4T
whéeBLDSLHIHHa) PePiiiisSseBdVEU MG tBe QM. CHaNP H bgPheRL{SSUM
at lnsl 95uiTe asibesiluesEoas Al 2Bleast boestues, at least 20
residues, at least 25 residues, at least 30 residues, at least 35 residues, at
least 50 residues at least 60 residues, at least 70 residues at least 80
redtielesatdy.| dzs OB eabiaresioatitea stitiel aRiidumstiaciomarenghe siokasisd at

at lgast dDinesitiesiailaasliafrasidugs steasNdresduast abieasino
150 resi ast 160 r

es, at | sidues, at least 170 residues, ot at least 18
o8 TTSUIEHH AL ARG TR A BUERAES 2 thUni A aere

~ arédentibmiihgbecauuhacprelibatiinvasatibeniiried ShehlWhlerh at least one

of said variants is operatively linked to at

The present invention furthermore relates to a nucleic acid construct wherein the
encoded at least one invariant chain is at least 85% identical to SEQ ID NO: 2,

This encompasses that any sequence derived from the invariant chain as put
forward in SEQ ID NO: 2 of at least 85 % sequence identity, for exampie at least 80
% sequence identity, for exampte at least 91% sequence identity, such as at jeast
02 % sequence identity, for example at least 83 % sequence identity, such as at
least 94 % sequence identity, for example at least 85 % sequence identity, such as
at least 96 % sequence identity, for exarﬁp]e at least 87% sequence identity, such
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WO 2007/062656PCT/DK2006/000675 17 least one antigen such as an
antigenic protein or peptide or an antigenic fragment of said protein or
peptide. It is an object of the present invention to include but not limit the
%gg@'ﬁ&@geins 5or peptides or fragments of said proteins 05@?@38%36 Bro67s
stem from pathogenic organisms, cancejzspecific polypeptides an

antigens, and proteins or peptides associated with an abnormal

physiologica g@@@%@é@emgr@elalfm}erabé\kéhiﬁz@@m@@a @bibe %ﬁ%ﬁ!ﬁy with SEQ

inventjon mclude n 10ori ing from any of the fgllowi
typZ@ gﬁpzﬁﬁeg’é‘ﬁ@ h&? E’?g %C%Da% rEn ht %%%éél eEOL}‘h S |‘°haa des
pathegesrses mayan.m@bkmﬁ: o @pr‘@récf@mh@a@auerm dﬁﬁ@’éﬁi@rmﬁﬁQ 1D

magpynalian pathogen i.e. a pathogen that specifically targets mammalian

animals. It is more preferred to have an antigen from a human pathogen.

In general, any antigen that is found to be associated with a human '
15pdtisbgesienably b auprede i inverdierrethiemisodinielsicaadishepitiiel elrwieriain the
may, iginaLe [rameRuiHsRek IBNieAdaRM Al ihetelawigg:.families of

virus: Adenovirus, arenaviridae, astroviridae, bunyaviridae, caliciviridae,
coronaviridae, flaviviridae, herpesviridae, 20orthomyxoviridae,
paramyxidbiidaeypisativeiides)qoreirktmdinse vifidaenretgvindaddentity or
rhajgdgviridae anddesavisdas: Memsrasifiealinatisast one antigen or
antigenic sequence may be derived from any of the following virus: :
Influenza A such as HIN1, HIN2, H3N2 and H5N1 (bird 25flu), Influenza

B, Ihfllbnza i@avitis m#épmniso@aﬂrqfsthlel Prritits Bveintisn Hapatitisiagwirusyariant

HeEﬁgﬁ'ﬁBn\{ 'éH? oF W%W@ﬁ @ﬁ&%’t’ﬁé&%r@Dﬁﬁé Yo H%@H&%N@‘thékthe

VIrus gro enteric aagenoviruses, parv S, engue ever Vir (0]
el ol e o R R
MoRot4 idientizH tveat ageavanis;HBir ojteervier aliihe $ei ZarrioAtivtiaianant
ba%WMo%ﬁ%WH%e%M'%@ﬁwﬁ(&%@%‘%m%‘L%"‘*Bé'%l%n a related

(VSV), Heégjeswruses such as Heg i %gx virus %es 1 and 2,

varf'@@lféeﬁ LRIPARONESRIBOMLR B PERBEFERVY), human

herpesvirusses (HHV), human herpesvirus type 6 and 8, Human

'm’ﬂHB@Q‘?fAEt?éE%MﬁH (&M’ iRARIHEMA ML HYT ClatelEe i) M&F&Q%V"US
Arenaviruses stjch as entine h&g;orrhag fev rwrgs Bo ivia|

e ORI 0 8 D S ST AP PR 6 e R PR VBTt han =

Veﬁezg@wrbhmmh!a@@eﬁei\mnstruct The removat of one or more of these regions,
peptides or domains wili truncate the resuliing invariant chain. The addition or

replacement of a region, peptide or domain includes the options of choosing these
sequences from known sources such as naturally occurring proteins or polypeptides
or from artificially synthesized polypeptides or hucieic acids encoding the same. The
addition of regions, domains or peptides includes the option of adding one, two or
more of each type or of different types of regions, domains, peptides and one, two,
three or more of the nucleic acids encoding these regions, domains and peptides.
These may be identical or differ from one another based on the sequence. The
regions, peplides and domains need not arise from the same organism as the
scaffold invariant chain. It is well known in the art to perform additions, deletions and
substitutions of individual as well as stretches of nuclectides which will encode the

resulting polypeptide.
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WO 2007/062656PCT/DIC2006/000675 18 virus, Lassa fever virus,
Machupo virus, Lymphocytic choriomeningitis virus (LCMV), Bunyaviridiae
such as Crimean-Congo hemorrhagic fever virus, Hantavirus,
Femmorhagisdever with renal syndrome causing virus, Rift Valleyfenenos/ooo67s
virus, Filoviridae (filovirus) including Eb hemorrhagic fever and Marburg
hemorrhagic fever, Flaviviridae |nclud|n aysanur Forest disease virus
Omalhsmarhagic lever s, Ligkhome eocephaliie cansing s
Paramyx vindae suc fus and |pa virus, vario or an
varmmﬁﬁq‘éwr(smﬁakpraﬁ@wra%é%ei:afagtvéﬁéfa@éﬁawf@qmﬁ@rmmmg
enwﬂﬁ@k&@éﬂfm&r@aamnoﬁaum@r@ﬁg@ﬁmk@wmuar w@mmgwﬂesd be
A e SR e MR carnauibs [RARR CoMd eR e
1OV|rus any ence tIS ing virus. In'a re e Iment of ¢

|nvéfﬁﬁt§ﬁf@ﬁé39‘9ré@tf%ﬁéréﬁﬁ@éﬁw ﬁfo’félﬁpr@stﬁféﬂ@eﬁ@ﬁ% pRYge of
Selﬁﬁé@dér@@fﬂﬂ%rm&freﬁm fepRtitis Gy iisriniiusazaiviisetResms —

Virs, Lassay, £0ola, smalipax, Bird (. flovirys, Mashuy %%%%%%B"L%%;se

virus. Tn a more preferre godlment ¥ the invention t e at'least

antigR RIe ol éﬁep@pﬂaéagt seritied o eFdu UFRHD SerERTSS differ.

|eaﬁti’%§6ﬂrﬁ@imEﬂeég@@rmsrm@bf@@mfﬁb@{fmlﬁw @gﬁﬁﬂﬁi§u!ﬁtiﬁﬁﬂfﬁﬁéﬂgior

viry co nfluenza |
lg}(lan% iﬁ\/ﬁ(g 'a%ﬁis‘ r%%el}n %A enza i%té{é’%? éc %&%@?‘é\g%@m or

LCMNPNFE,GL@W@ pequBBiE O Emﬂa{wwpamﬂuvﬁf@@%@fmwgﬁ@éxbwﬁpmve

Mzit?!\k;fﬁrﬁﬂﬁe%@s(§@€ﬁ]h1=§{§thv@ﬁéﬁa%lw 2t ngaélgbﬂi%%@)/,a@htﬁl@@' mine the

Ovalbumin or a helper T-c n t c

invention (o combine two o?raEmor Ei-’foany 65)@1 L%reln m%gn?%n%%gaﬁ%%%%

25 mﬁ@ﬁ%am@@]ﬂ@rﬁm@r@ﬁéﬁétﬁi@rﬁmwwﬁ@&qga@m{é%ﬁgm@w

prateénopheseiideratfeapment of an antigenic protein or peptide from a

micro organism. More specifically at least one antigen may be derived

from the one of the following from a non-exhaustive list: Anthrax (Bacillus

antHfcis), Vﬁ@%ﬁéﬁ@ﬁ?ﬁ?@%ﬁﬁﬁ%@%ﬁ@ﬁ?@% 30000

gallinarum, S. pu orum typh| enterldtldls S. paratyphi, S. dublin, S.

. typhimsariung}, SRIStFId

z gértfﬁ?ﬁ PQGPMQNATKYGN
Corynerbacterlum%’ %ﬁ?er‘%r‘égsgmr%ekt(eﬁgmﬁ%% ll?s%?sz’ azr}ﬁpﬁflrfN% Ster stch
as Gampylobacterjejury WWQWWTMEIQWWLFEMSM
Ye%ﬁ%enfé?o@ﬁﬁfﬁ%ﬂﬁ%é“%ﬁwp?@&ﬁ%?ﬂ@é‘?ﬁﬁfé%‘i%‘mﬁ‘%ﬂg PHKQALLEENSIN

mongeytogenes: kepiaspirdbspeciesykegionetapneumophila, Borrelia
burgesrferi 1 StrépleEEE e SPE IES 'SIFehRRDFLCOVTE
2007/062656PCT/DK2006/000675 19 as Streptococcus pneumoniae,
Nefspesiarme emyities Hafdhaqphdast infrastica e Miyio Spesidsastichedsvariant

V't?{ﬁ%mm%@ﬁ % é( @(ﬁlgﬁﬁ@qu%%vgd %W?b@@é@oy’m the sequence

parahaemolyticus, V. alg_linol yticus, V. furnissil, V. carchariae, V. hollisae,

V. BiISaNRGHRR SarA Ehelth AR PR TR S8 18 SUOTHRILERC] CRIIRpSCids
5Vthethkstiensn B el ke orrm us;Aienorhemasisipdnophitss) Adsomdessddasae,

sorting peptide. Signal peptides that determine the iocation of proteins to subcellular
compartments such as the endopl'asmatic reticutum, golgi apparatus and the various
compartments comprising the golgi apparatus, the nucleus, the plasma membrane,
mitochondria and the various spaces and membranes herein, peroxisomes,
lysosomes, endosomes and secratory 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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Aeromonas sobria & Aeromonas veronii, Plesiomonas shigelloides,
Shigella species such as Shigella sonnei, S. boydii, S. flexneri, and S.
dysenteriae, Enterovirulent Escherichia coli EEC (Escherichia coli -
Qrieiptadagrpic (ETEC), Escherichia coil - enteropathogenic (BRESX2006/000675
Escherichia coll 0157:H7 enterohemorrhagic (EHEC), 10Escherichia coli -
enteroinvasive (EIEC)), Staphylococcus@eeies, such as S. aureus and
especially the vancomycin intermediate/resistant species (VISANRSA) or
the multidrug resistant species (MRSA), Shigella species, such as S.
flexApeins. wefaresdSdyshneiabihe iysrmspdridintperaian (B amoval,
;pe%%ﬁlﬁw% l%c@ﬁ%ﬁtggﬁek@h‘ﬂ%g%@@a gf%’ésataeééigéﬁflﬂﬂ/%@@@%m As
urkholderia mallei urkholderia pseu amydia psittaci,
BT AAR Br REPR RGOk SRR Dl R eoaes (e
His tgybitersned azitfisg katceniaCiog didi sidenonphitis reaienpndher st @ihbodmiarariant
of thednveniiemiheatdpantinne. RNUGRING REABHYAHant crRfRiikS BQRLar other

micro-organism selected fr cobacteriu

ZOtﬁ@@FﬁT&% YR ftof@a%?% éjﬁo g‘cgcecﬁ%n%pgme{ze%{%?ﬁms The
specaeanLé?nbgmmemsofam@Enmrftm ideabevio Bansrsteiicatydyenerated
CONgirich WRSERINGNAALISASEODR, FRHERRIGIP RO PARIGRCNGIde ity
from a parasite. 25Another e godlr%te#ﬁ?f theE e% [gt |nvent|on rela ﬁe &IP

a niicRstEORR-SREERS ehATSIISRY RSP AR HIB ERE S&hie
protefienciiqgentiddssf@nPanyiot thestisyweindhedhisdrpasip geirsent sequence or

Prefietah %ﬂﬂﬁ@@&ﬁ&%ﬂ@é%&@%h@% B8Ry WL bt RRESHSINS of

Srfalfé:}}%(éa%ggafﬁégw% Ofraglg §ﬂﬁ%\1€%§%§%s%uﬁhd?%sﬁg?alCtermmmy or C-

Iparum
EndelimisthatiacSibsdindacsslia, t@@dﬁ&mﬂmﬂ@lyﬂﬁ@u(ﬁﬁ)@éﬁdﬁém itself.

ga%iy% Eé@ﬁ{%)g%%hgm'a}ﬁmgmﬁ@m W%e@é@e@m@am eg@dlibithin
yclospara cayetanensis ospori uris, Ppeu stis carinii

Lol SR EHRO NI A U BRSBTS ATE a0 RS 75
LelsémdaaaomwmnwA&muhanfdb@@lskﬁ’ems@wch as Acanthamoeba

WO 2007/062656PCT/DK2006/000675 90 castellanii, and A. culbertsoni,
Naegleria fowleri, Trypanosome cru I, Tr anosome brucei rhodesien

Ty PRSI TERS L oA oD PG ORIt R ATG A By o e as
Rouedwibat fheearshom thic Sideskdiuo R’\)veﬁmf(mam Mavercahiggst 5 amino
An%@%@ﬂ@é&eg&%)@fm A@E%@@ﬁawgrmm lagis} Rasnshvesues, at

(Toxocara canis

H fil
suéﬁ?gsyr%‘?d@'%%%353?5&@1?8%@%% AT i AT

' F||aasrab(rxmmwhtemaiast:iarfmﬁn@m@mmmyp!@rﬁtwm@@éhmmm@épﬁ@aie Is

25

30

|0arm§8%ﬂé?t§érﬁﬁg?§é$ﬁ%amqmﬁsp&@§§%d%ﬂﬁ@%@llﬁr@&é@@él)ong, at
and Anisakine larvae (Anisakis SJm lex ( err WOE%‘?
Sl@%%?}# resndues at

(PHERSE S F s PaAb AT et ISR (SC(?(H 8?% dcascum
spdeies Sameskiysteratbasichime (s seestSopesidis)sT rtinads 70 residues at

least 80 residues, at least 90 residues, at least 100 residues, at least 110 residues
at least 120 residuss at least 130 residues, at least 140 residues, af leasi 150
residues, at least 160 residues, at least 170 residues, or at least 180 residues in

iength.

Antigen
Any of the above varianis of invariant chain are encompassed in the present

invention in the form wherein at least one of said varianis is operatively linked to at
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trichiura, Beef tapeworm (Taenia saginata), Pork tapeworm (Taenia
solium), Fish tapeworm (Diphyllobothrium latum), and Dog tapeworm
(Dipylidium caninum), Intestinal fluke (Fasciolopsis buski), Blood fluke
(Sohistosems japonicum, Schistosoma mansoni) Schistosomapcrpr2966/000675
haematobium), Liver fluke (Clonorchis sinensis), Oriental lung fluke
(Paragonimus westermani), and Sheep liver fluke (Fasciola hepatica),
Nane%[)lggﬁgusn alrglgg%%g qu l\#atis Cﬁh’:‘h%{%#? - IQ %d%rgg%r ea%ii enic fragment of
embodiment of the mvention the At least one a |gpen|c protein &
pepRikAErEhPBRsakdsite selected from the group of: Plasmodium
species, 20Leishmania species, and Trypanosoma species. An aspect of
the prosent inventon relates antigens andios aptiochic sequences derved:n.
from Qieeasss of ageR{s {hat infect domestic animars, especially
corhfstiafs eeleagneaisim aRiGntes pigasritles thsitasTaR&sH o5sa1s,
llarpafardsrabbiissdnipeciiGa:ptptides snaalsipmsipnayebieiaChigeendes
turkeys, plicAsants, and others. lish,sich as 1o, salmon and other
farfed SpPEcies. Eaxampﬁas of%}geas S or ag%ntséhere of from which at
least one antigen or antigenic sequence may be derived include, but are
notigpieeste: My sRepes AisRASESHH iV asidN it ALBSEGEN
discase.Blucionaus Sicelpsis suchas Buieela aborie, S0RMEelAmS ane
meltensis o Brice a suis; Crime nyﬁongdaﬁaer%or?haglc'fever, ga
Echitiesirodisiyeladierorrhogens of gy RIWIG! Breomdlindsiedivty have an
ApbthRuiiussay sidehmephpdidarih discaseasneeialbhayiefiiiargeren
immunol%%g:allxi%igfsinﬁt.serotgpeS' A Q&a%é'lé%, S,[A.\TZ, AT3, Asial, or

- BEpveSE N

mam = i3 mote praferrs igern’ from a human
Hear?wg?er, ﬁapanese encepha{fltls, Leptospirosis, e%v Worm screwworm

(CoetiiesapidrnarniiRiorax 2R S ifd were iRV apsohrabwina human
bezzidpadnRasadesedlosis, Q fever, Rabies, Rift WO
2007/062656PCT/D1C2006/000675 21 Valley fever, Rinderpest,

Trichinellosis, Tularemia, Vesicular stomatitis or West Nile fever; Cattle
diskes ettt ssnimsimrnhabpRE pRSRITBEVIMAbaHEERISEC ML not limited

genitahgampypaeiay esiniiBOYINVG R ARRHBUR eNSRPAMARRINYSRANVIBS:,
tubt()arculosig Bovi|ne viral diarrhoea onﬁa%iou bowne Ieurogneumonia,
u%)(avgbée ca fC]V fiaae, ronaviriaas, fiavivindas Sip S}!Eﬂ de, .

Enzoaotic 5bovine leukosis, Haemorrhagic septicaémia, Infectious bovine
rhiRBHeEhENE if AT cRHGUY pRMtides \RITPHVRLINES, RRIIPISEsKAP disegse,
Makgnantiealardaldavase Eheiledasiseddichomonosis or Trypanosomosis
(tsetse-transmitted); Sheep and goat diseases such as: Caprine arthritis /
encephalitis, Contagious agalactia, Contagious caprine pieuropneumonia,
EnblosticrasSieally ot gt [eVan SEICH aRIgIIS ST ONRISEINIRNRe RRiivseifrom
shegp sigeasmcoWrineiepididymits (Bsucets BYis), PesiE BRPaHiSHENT (bird
URINANER RARONliosts (ﬁ-v?rtl}%{rﬁ':iéo ﬁ%)s §%€&%%§€2@Qé’9ﬁu%f‘9@6%%s C
pox; Equine diseases such as: African horse sickhess, Contagious eguine
metis, spakiie PRgumdiepedialdrgciaeyrastény) Viegumhe Norwalk virus
engepitaomyRliisWariess) peabinedfesiinus fenaamise, HMauirg pox,
Inflyenza, EQuing. 1PpIoplasmosis, Euiae \FM‘?E%G“QB%@%E?PsE%Ec‘ﬁaV{E‘?&s,
arteritis, Glanders; Surra (Elurypan_osome evansiy or Venezuelan equine _
enERRNGAR EiHS; SWaRean I sdyslchiarhrisainisnibe sy FoRasravinus,
swingitensirNipaisMiiLe steeaialiisuPorsiie Bystieainasis stercinelerpes
reRiodisive and resplratosy. s %%Fz‘é@esté%%?o%%s%w ‘élf{%%&r%ar virus
Transmissible d’gstroenten is; Avian diseases such as: Avia

(EBV), human herpesvirusses (HHVY), human herpesvirus type 6 and 8, Human
. immunodeficiency virus (HIV), papilloma virus, murine gammaherpesvirus,

Arenaviruses such as Argentine hemorrhagic fe_var virus, Bolivian hemorrhagic fever

virus, Sabia-associated hemorrhagic fever virus, Venezuelan hemorrhagic fever
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20 chlamydiosis, Avian infectious bronchitis, Avian infectious

laryngotracheitis, Avian mycoplasmosis (M. gallisepticum), Avian
mycoplasmosis (M. synoviae), Duck virus hepatitis, Fowl cholera, Fowl
tBheid klighly pathogenic avian influenza this being any Influgpzayirys Aooers
or B and especially H5N1, Infectious bursa( disease (Gumboro disease),
Marek's disease, Newcastle disease, Pdfforum disease or Turkey
25rhinotracheitis; Lagomorph and rodent diseases such as: Virus enteriti
Bk BE7S 5 REUBI B ACHE B R LB FiSH BT GG A (LCMV)
EpootivildematopcietitimeereSisndnfaetiors fgie mutopoisticineirdsls,
Spﬁ'&%&(’ﬁ?&?ﬁ'?&z%%ﬂ’%gﬁﬁlsgﬁﬁmg*&é&gﬁ@%@%’ﬁ'@a"’é@?@%ﬁ@ms,

[
pancreatic necrosis, Infectious salmon anaemia, Epizootic ulcerative :
gt iR E e e e S R T
Gyrogactpesisidey edadiyiusayatans F; dRexd deadseednusriBovichelizadmgic fever
or %mgf AiseRssR SHehas ]%Q%Qﬁ? QFJseisRPaRIRSIRoviridB ALK ey Elndra
embodiment of the invention the at least one antigenic protein ?rfg%P“ng such
o HGH AR S HER0 P GRS DA LR R P BT S
35wk snAYiainfyenzacacdibelitastivisisesisen dy@ne encephalitis virus, western

20%6 9@9?@4}3@ (RUAOGARACTS 221t R RIRIGHRA SRS @R NIREsale

present invention relates to the at least one antigenic protein or peptide or
fraffifent'df LBFERIRIEREYTBEHSY peptide being an antigenic peptide or
protein with at least 85% identity to any of the above described 5antigens.

pr st 85 to any of th
o AREE UGN RNAS T SRR B 1B DR ARG XA
§ ¥rig jivenza

An
of RRPINGARTISIrRIMIES B5'aCHLIERE ARFPEIMR R G RS
oneia’tigeniesprotein asge Hide psfraipme Bicf fan Entigesibiproteinand
peﬁg?ﬁ oWésvaQQ? a cancer-specific polypeptide or cancer antigen. Many
tein/glycoproteins have been identified and linked to certain types of
cancer; these are referred to as cancer specific polypeptides, -
tuMmoEassecietfdranipansionadnt éreintigeite inegeriesal cexeyantigieyén thedein or

s 104040 b6 RssaeipRAAO W £ GRG I MAPB Y IBBSRE RDRNEY diment
which cancer specific antigens may be found is by subtrac&) §Eg/? o A
sudh Ry Vit IRk Ve cHIRE §OREtLE M U DIRPTRIER é\ﬁa |j§f§?”
Herggnthegenesxpigssiem datlefindasadebii imthteiieretaii RINKIbiepratdihP
eFASLLAYRAIY SRRTIetIER Resliboandiancaiays pAIRLS

A I ARG e et - S (e B A R )
apprERRiyecun EXprgssianhiapetsTarel spilsipacib ' iithin Gacscoteaf the
leaying the genesyigens podurts mal differbetupendhsongaltingnd,

cancerous tissue. This approach is known in the art and may be used as a
method of identifying novel cancer antigens or to create a gene
expessipbgmaiiespesificfennigiestvpatisnies g estafrpativigsnic protein or
Antiggas bis2ifentitieth A SRdiRIIGFRARAJNS FOMHRIERI9gARm. More
which they may have been found fall within the scope of thefﬁqre?%[]t o from a
inverRRiFcabyatbleast AR atieels IS a AR KA TR TSP R B TS Trom
deriveckfiems it kot Anthrax (Bacillus anthracis), Mycobacterium tuberculosis,
Salmonella (Safmoneilla gallinarum, S. puflorum, S. typhi, S. enteridtidis, S.
paratyphi, S. dublin, S. typhimurium), Clostridium botulinum, Clostridium
perfringens, Corynebacterium diphtheriae, Bordetella pertussis, Campylobacter
such as Campylobacter jejuni, Crytococcus neoformans, Yersinia pestis, Yersinia
enterocolitica, Yersinia pseudotuberculosis, Listerfa monocytogenes, Leptospira

species, Legionella pheumophila, Borreliz burgdorferi, Streptococcus species such
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limited to, a cancer specific polypeptide selected from the group of:

MAGE-3, 30MAGE-1, gp100, gp75, TRP-2, tyrosinase, MART-1, CEA,

Ras, p53, B-Catenin, gp43, GAGE-1, SAGE-1, PSA, MUC-1, 2, 3, and
HBR69ckRER-1, gpl00/pmell7, .beta.-HCG, Ras mutants, pS3-PwamMisnoos7s
HMW melanoma antigen, MUC-18, HO,? -1, cyclin-dependent kinase 4

(Cdk4), Caspase 8, HER-2/neu, Human ?Japllloma virus HPV type 6, 11,

o RS S B IR R Y SRR MRBHRB R GG e,

X (C@ omerase; an

20W0@2@%@@WD |@2@06¢0@@8€ﬂ@ez@1\ Yrehsirsapaiabddimént of the

invenapethaatleast w%@gm@m@@mm@ﬁmagaewrmwem eb@nariae,
rotein, or. tide. is.f akcer. eClITC e e selec

ot TRRE, BT T A SR A e B T i,

An\ém@ﬂﬂmﬁa@ﬁwmvéﬁnéﬁfm f@’%’@ﬁi’éﬂ%@%@ﬂ‘@@ﬁ%ﬁ%@e

thé%ﬂqm@satéégwapm@tr@ﬂﬁa%@i@eﬂfmeme@rda&pw@as' ﬁrgmgm@nsmgana species

ant qtel 1qe. 1S o (0] a OCI

R e e o B R A A My rtent

resiﬁmhgeqlmelg@lieEE&ﬁagq‘i@ﬂnhméalnoeammmwaﬁﬁ@d%“éﬁfs‘éswf@@q@a coli -

fe@ﬂ%ﬁa@ﬂi@;@ﬂr@(@we@w@k&%@ﬁmﬁ ReTERMhahsivverlisgiof EHEC),

ex c[%Ies. J‘heieog n| e%ggges gésg?%ecss)s éjrcr)]gtmd art I’Iél sggngic

Iupus (:,'Elz}{/I al‘r?g lOSUS P{Ipsf ero E ¥a5|s ané Epro ISease.

156 evatins msnewaAhtagw@@@@wpﬂéﬁamﬁwwar@ﬂ ﬁf&%ﬁt%sw RSA)

nuglaicasiftisAnRstedctamhspeindo avrassaadnle bpbseendiehiayariaginer, S.

chain andt ant enlc rot in or.peptide or fr to ntigeni in
or ‘Qp’)%np e e§ ‘céernls LPGirscHl Epc())rr'gnf arv%%grdu Byﬂa %%}é% e &]paré)g

therbortriso Pe ragiieniikdd-pyianBepsidong %eféﬂiéﬁ@éfhﬂ@@étm
aﬁm&ﬁ&%réﬁﬁéé@&maﬂ@mﬁwt&@?wbéwadpa;&s(@ﬁ@mﬁ@m a@atdc;seua

g%truct or h|m rc lna anner securing g?cglﬁaquégé} mmitis.

858RG ot & r?hacﬁalc acl dr po y%ep?? e fine opeé erisa

dlrect link, the two nucleic acids each encoding either an open reading
fram% Bfct:fag @ﬁ@é&ﬁ@ﬂt@%ﬁb@ﬁéiﬁ@ﬁ%@@t@é@splﬁ@dﬂr@mﬂ igrtebin or

adjacentia pach olier andiihereby alsaip fiame. I e Rapataie ipker
ed Yy a spacer region, a series or nucie sare nserte
betu#@éwmﬁqﬁéré@tﬁj@g’@ﬁ%dﬁ@ﬁﬁﬁ%@é@ﬁ%@ﬂ%é‘ﬂﬁﬁf‘%ﬂ%ﬁ%ﬁ%he

at least one antigenic peptide, respectively. It is within the scope of the

present g‘vdem'opo?%nugy %Creﬁgemgt gea“tigé&%%%&%cfe@h%%. fthe at

merely IS aseries o Tead ehts of th
pré%@ﬁ’q'ﬂ’r*ﬁ/éﬁmﬂi%IEQWﬁéP?éfﬁiﬁﬂ@ﬁ%%’@é@h%@&ﬂﬂﬁ%ames or the

spacer region may encode one or more signals or separate elements as
de}t—’\ﬂg{;@retarrenlgoggrlx%\% of the present invention relates to a nucleic acid construct
comprising combinations of at ieast two antigenic proteins or peptides from any of

the abovementioned pathogens.

Preferably the antigen is derived from, but not limited fo, a parasite selected from
the group of: Plasmodium species such as Plasmodium malariae, Piasmodium
ovale, Plasmodium vivax, Plasmodium falciparum, Endolimax nana, Giardia lamblia,
Entamoeba histolytica, Cryptosporidum parvum, Blastocystis hominis, Trichomonas
vaginalis, Toxoplasma gondii, Cyclospora cayetanensis, Cryptosporidium muris,
Pneumocystis carinii, Leishmania donovani, Leishmania tropica, Leishmania

braziliensis, Leishmania mexicana, Acanthamoeba species such as Acanthamoeba
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In a preferred embodiment the invention comprises an operative linker,
wherein the operative linker is a spacer region. WO _
2007/062656PCT/D1(2006/000675 24 In a more preferred embodiment

the havendigrscomprises a spacer region encoding at least one:plp&hose/000675
epitope for class Il MHC molecules. An exagmple of a helper epitope is an

immunogenic determinant such as Diphtheria toxin. Especially Diphtheria

toxinBf € QeI ol i ,
5imrﬁﬁu n%?%fcgﬁ]&rﬁ(%% Féﬁﬁﬁﬁﬁnhggeg%ﬁgié%gﬁn part o\?!?r?}\ﬁvﬁc%g,z[égw&r csoma

as otherIHMRHRYGE e PYPRIROTAORUSE BRDBIT S ifaPERamA IRl RnEdium
sequehc8swidpeptidésasith lambmahidsigHocitiftentiivd classahendelass |

moleGiias-RIsA MRYLesnspdrRdiny ﬁﬁ%&ﬁﬁ&&%ﬁﬁi&ﬂa‘?{s}f‘ %él}ln%l&lisg:rtrﬁgipaxocara

construct. 10In another preferred embodiment the spacefregion o ‘
nucl&iC SchPerea Gete Womd RipiaEa rpitisk SienaiidsrdStronglyoides
Cleatagersitels DidybefeflaichhotéasesSisy T ieriagivepsinsiaspactate, Brugia

proteases andblRcRLAIERSRS AW Rk amalbetdntaselial projeases. fal

within the scc&ﬁ)e of the present invention. 15In yet a preferred embodiment
the BESANS AR GIARFARICI b RN ISh St UED PR iR simplssdaerring
onewiRNARsemiRbreenco(ithgceequen dersivMAsiteprihinestesingal worm),

RN@n@r@@é@*}w&%@%@rQWﬂé%@?k@@%@@%%%ﬁ%&s Trichurs

sequence-specific manner, for degradation. A ncode

withHCH e 7 REBId RGN UBh T AR D PRGBS BRFfdRPNBITEgaHaSTem), Fish
chotgretetar (Ripapidtathdesilahle gend prodagtviore tmpelRIGies@ahum),
em [ ive l i | . ylinker
e R e e aRLfioa,
nuc?é%ﬁ%f@%oé%‘?d‘ﬁﬁ%?ﬁa')%ﬂi&%ﬁ@ﬁiﬁ?@%@é&ﬁ?ﬂtib‘ﬁ%é@ﬁ@rﬁ@@glqrfé?is
sitesingneis), dO2Brestthictipiiuea zymregeulithe Débteimbhintan Srggerest fluke

manegLlaeiaanoshanng abAIIEL MRS hRAgHERgES of DNA

into the nucleic acid construc e recognition sequences of t

polylinkers / MCS's are typically unique meaning that they are not found
elséwhagrefematiemboliticatid tensiraciol tre ep rasiventinkeiyBidyprotein or
furtBepme & femliba 0. QLALe FIoR Ak inatenealons Mgt signal
the%(_?releas,e of thg nascent polypeptide ferg}rn tﬁgf%?gsgglr%)e’. %%emgs’

operaVE AR RATS A R OIS AP A58 %% IRES (Internal Ribosomal

Entry Site) and/or at least one promoter. An IRES is a nucleotide

se%eaggeta@fw@wraéeﬁttfm%ﬂ@é@&%@tmé@@%mjgﬂ%%@ HITESTRNQEL

RNA (mRNA) sequence as part of the greater process of protein

syn‘?ﬁé‘é? .%Oﬁgfﬁﬁé?%)é%m%@ah'ggﬁfé {raEiapRe Ay &ReaeaE WO

200062686MCHFAKRAU6/86GHED as pigs, cows, horses, sheep, goats, llamas,
rabbits, mink, mice, rats, dogs, cats, poultry such as chicken, turkeys, pheasants -
and others, fish such as trout, salmon and other farmed species: Examples of
diseases or agents here of from which at least one antigen or antigenic sequence
may be derived inciude, but are not fimited to: Muliiple species diseases such as:
Anthrax, Aujeszky's disease, Bluetongue, Brucellosis such as: Brucelia abortus,
Brucella melitensis or Brucella suis; Crimean Congo hasmorrhagic fever,
Echinococcosis/hydatidosis, virus of the family Picornaviridae, genus Aphthovirus
causing Foot and 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), Oid
world screwworm (Chrysomya bezziana), Paratuberculosis, Q fever, Rabies, Rift
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25 transcribed. The promoter is recognized by RNA polymerase, which
then initiates transcription, see in the below. The promoter may be single
or bidirectional. In a very preferred embodiment the operative linker

Wm_m’mgqibg region between 5the invariant chain and the at l@&st/PR&u06/000675
antigen is an operative linker comprising, at least one polylinker, and at
Ieast one promoter and optionally also at least one IRES. These elements

alﬁeg dﬂmc‘%} %ch#?n%ljﬁlé@eﬂ%@ﬂ &e@%ﬁg%?'%ﬂétﬁ%eo%m& Nile

einvarra t chain een deleted, and the polylinker has

o eloRa IS HE e A @ﬁﬂ?ﬁ@?%@%@ﬂﬁﬁgﬁﬂr@ RelfigBPVine
Ofrgeraaltewingdaidrftams camacing ofglienatdeastimepaiitiy Botinat is

mse{%[e%é%o thgo%\%glU?rlé‘?Brgﬂa@%mﬁa%%@rgggﬁe%i%%ﬂgﬂ91oma Enzootic

SUbC onin O mU|'[I antigens intd the same construct in one step or in

mmeﬁr@edmmﬁassréggnmwawwraﬁmé é%ﬂa%aa\gr@xgrag%%r's /
muﬁr@Bﬁcﬁrﬁr@}mﬁrmﬂ thesageifsaneastheimniasas, chaignSEGR 6O dorer,

e:l%he e'r'?os rteﬁj| E%rrrgprg %%ﬂ‘?bﬁﬁﬁ%é%@&&é@%mﬂﬂ@dﬂ%m@p and

MmN may e combine any of the above helper epitopes,

mr@ﬁ%%ﬁe&rﬁ”@? ﬁ?e%%ﬁé?%@?ﬁ@?ﬁé RereRhelEecHpatioir e AdRtRent
of th@qmgaa@bm@tr@w@tmesmmm placethestonfidhepesativeitimker in

elglons e éee@,ﬂ,gﬂg poa R Bantde eptgﬁm&m@t {BRien

20p I’O%EIY‘I orp ptl e or fragment of sai protein or erein th eat

anﬁgiéhré’ piptigE @ﬁ%dﬁﬁ@'@ﬁﬁéﬁﬁ?%@ﬁﬁ@& HMRPYRD iRGERRiP SheeP
chakseRuaReoR! Haﬁnﬂ@ms%adgsfsh@wramml@hamesaqumﬁe Catrtagious

term'ﬂ%lepa"tr% gﬁ %ﬂ?&é@&%ﬁ&ﬁ%ﬂ@ ?E@s?é?ﬂ? i, gifmanner

ensﬁrrng e rea € open readaing frame of the construct, so that

theeamrdamﬁeﬁtﬁj@\igﬁﬁrébe%w%uﬁ%ﬁﬁ%&f@@ﬁ%ﬁﬁa@& Bifygnzg, Equine
|e%ﬁi@l&ﬁ%rﬁtﬁl@}iﬁﬂ(&fnépﬁ&fmﬁadseEdpﬁmmeaitmfdﬁ@p@:-iseai&rs Surra

mvg{n%t’lﬁ:r}?% er%?easf OWQ%EL%%%%@ éﬁﬁ?ﬁﬂsm\jsﬁ%k@oﬁﬂe diseases

rel one Invariant chain and the at léast one antlgenrc

proter aF dpiteR MY RaRYRInCltssiGal SRS Ry p NIRRT SRR BDat
leasb it antigeningepticeisncosting spaquant esppetacabbyisiplace Sainthe
termipg t%?gisgge} JPYRLR QB’!Q ?Hr@éh%?ﬁ@%%k%@é%é@%%@ﬁ% Avian

LI
hererncb etween. The termina part eing the first or last residue of th

invelilamyeioain Aviraghiesiione rrenchiiie AEY tEsE8EP Rryhgrtracheilis, Avian
K2RQ66Rane 526 E.arabirations), Avian mycoplasmosis (M. synoviae}, Duck virus

hepatitis, Fowl cholera, Fow! typhoid, Highly pathogenic avian influenza this being
any Influenzavirus A or B and especially H5N1, Infectious bursal disease (Gumboro
disease), Marek's disease, Newcastle disease, Pullorum disease or Turkey
rhinotracheitis; Lagomorph and rodent diseases such as: Virus enteritis,
Myxomatosis or Rabbit haemorrhagic disease; Fish diseases such as: Epizootic
haematopoietic necrosig, Infectious haematopoietic necrosis, Spring viraemia of
carp, Viral haemorrhagic septicaemia, Infectious pancreatic necrosis, Infectious
salmon anaemia, Epizooiic ulcerative syndrome, Bagcterial kidney disease
(Renibacterium salmoninarum), Gyrodactylosis (Gyrodactylus salaris), Red sea
bream iridoviral disease; or other diseases such as Camelpox or Leishmaniosis.

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 Newcastie disease.



It is within the scope of the present invention that the nucleic acid

construct encodes a plurality of elements. The elements being the at least

one invariant chain and the at least one antigenic protein or peptide or
ragmeniefsaid protein or peptide. It Stherefore falls within the seeRe Rk 000673
the present invention to have a plurality oégwariant chains each of these
being operatively linked to each other and to a plurality of antigenic

proteins or peptides or fragments of antigenic proteins or peptides,

_ Whefin the[j%e?als are gperatively linked. The elements of the nucleic
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acid EBha# PTS B G AR R PRk 38t9A R IR B8\rgpst one
seri@tj@@mmmmmmsﬁ@aﬂnmaimyitﬁrﬁ(e@é_oi@pe;@migemtide being an
proteipigEReRide - fragment,af spid oiein iReptde.sast, fatQ&TQ’ee%escribed

series being gperatively linked to each other are ericompassed within the
presBMIRVENEH AR QR LRl ey sRibBRAIR 3RgR Bl trelpréates by any
inventitie retatews)tmecfdcngs tha®ahyiyperotimaticee response e.g. T cell
mediated and antibody mediated responses, can be initiated, both with
epitopes known to be weak antigens, with polypeptides of unknown
antiﬁghW%@ﬁrégf DrIWRRURLIGE S R pLSaRRAsheosTRURaNESHRIY the at
201t lsetieref aetigésicwitheinthepspdige of tlagrpeesentinaeiitonth@tén or peptide
prefgwﬁg&@fém&éﬁam@s @ad copstpghengpding at least one
invariant chain operatively linked to a plurality ot antigenic proteins or
peptides or fragment of proteins or peptides, such as two, three, four, five,

six, Wight,rereitv@ivepoiriosdardipenidqmadtBanszod ispsitescerttiagpestodf
Proteis ¢ flP%%dcﬁé T@%I‘Q@ f[B"é}qg'agng‘éf%ﬁQ&ﬁH P?nﬂl(gé?éuc&' WHR-associated

additional elements. These include but are not Ii o: Internal
ribo8BHIANSAFUIRSE FIVESY - Yo AeRs AR RS IRatis et ARtrssAciated
pres’@_'tfta@nnesdatmms II}QMC%, wsHcetimdivanih H_stmm;a@eé&aoeﬂiﬁa@n@ens may be
proteins{that pLedekaies %%&@9@&&%%@%%%Q@léﬁaj@éé!&%ﬁtas DNA

Cx43 or other connexins and intercellular gap-junction c nts, genes

encBUTPHAAAPYEIRHER G NGRS PRV EIRI PRSI aR sasith te el of
andRiyfokinesiahiekeriey alpsail yepeanycTvhelpestitly epdepacerokis datients,

pref%f@@ﬁ?&%@%ﬁ%ﬁ%Q@&%&é%%é@%éﬁﬁﬁﬁ%@@gn%@}&%sue in

comprise least one gene encoding a protein related to antigen

pre&Eh SRR RIS SeTRAVRS. e eeret bt ifyorrpspipatplitsaual expression
20071662650 RGIaHRD06/0086RDRiE1 feyeihg retemes /erahodiowrrtofhat differ

the pEEReIH mmgm{tgﬁmqsé?o@giﬂsgaesﬁ%s‘ta%%%ﬁ%@o@ﬁ% ag; rt and

gene encoding gﬁro ein related to intracellular spreading such as VP22,
CxAB3HG 135t Gha MR Riieaiing Oaisl fegsE-RITRoR Sctrueriermsgene
Proexptesitre taviite prowittdonell bverusetthece doupfef patrgrovpiafens this -

traﬂgfﬁﬂﬁﬁjé?ﬂ%lo@ﬂ@fﬁ@lé%ﬂ%%ﬁ%%@r@oﬁ%ﬂgﬁggs%%ﬂght%’?ewm%tj%Qv%itgeen

for RNA polymerase’ll. Much o
ound Tall'within the scope of the present invention.

Preferably the at least one antigen of the .present invention is derived from, but not
fimited to, a cancer specific polypeptide selected from the group of: MAGE-3,
MAGE-1, gp100, gp75, TRP-2, tyrosinase, MART-1, CEA, Ras, p53, B-Catenin,
gp43, GAGE-1, BAGE-1, PSA, MUC-1, 2, 3, and HSP-70, TRP-1, gp100/pmel17,
beta-HCG, Ras mutants, p53 mutants, HMW melanoma antigen, MUC-18, HOJ-1,
cyclin-dependent kinase 4 (Cdk4), Caspase 8, HER-2/neu, Human papilioma virus
HPV type 6, 11, 16, 18, 31and 33, Ber-Abl tyrosine kinase, carcinoembryonic
antigen {CEA), telomerase, and SV40 Large T.
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10the thinking about how promoters are organized derives from analyses

of several viral promoters, including those for the HSV thymidine kinase

(tk) and SV40 early transcription units. These studies, augmented by more
vaseniwetksdnave shown that promoters are composed of diseet®yk2006/600675
functional modules, each consisting of aggroximately 7-20 bp of DNA, and

' containing one or more recognition sites for 15transcriptional activator

proteins. At least one module in each promoter functions to position the

stayt site 1o SN, SANGRIS TR RERL AW CXatRie. A HiS ik WS bR
box, BUt i Some promoters @cklng a TATA box, such as the promoter flpr
theneriiferiN EROreRHi AR SBYYPRIEIREIRIDI A RATES & una 8%6“%??’90’ e
progagtesinidheiSiedGtateiganespatlissieterstedent, talenpingahenstart

site itéglforrlr(}eépas %o éix the place 20of initiation. Additional promoter :
eleMeRLs regupai% the frequency of transcriptional initiation. Typically,

these are located in the region 30-110 bp upstream of the start site,
althqughisbaimehesiahpreveatersrbiaues tecentlylbicenidonsirtoicohtgin the at
funclional 3eleman S daunsYeame LI ALt PP AS ARG SRACIG cotide

&ast One anugenic
betweéen e?eme%?s Istlexi at promoter function is preserved when

elemints arolveRtss BRIATTed ML BHEZROYTEI ORI &SRPOnse. Such an
proseatermihsrsRRMIaE-Hebypeselematds, can bedhdretsto mE0puapart

befgre activity beaing t&i9.?&'?%%@%%‘?{&%99%{9%%@%&6& HoARBBAR tive list
thabhdividual elemen S can function either Cooperatively or ,
30intiexEnRien ) 6 aelieledra siRaRsae s UAR IS SRRt AT PYFIRYC upus
trangglighiendsitatinmipltbeseguepeahecntetbirthelinasteic acid

construct may be used in the invention. WO
2007/062656PCT/DN2006/000675 28 An aspect of the present invention
corfiRgsaliveninkeicleic acid construct wherein the at least one operatively
linkedl dapariastiabairend antigrnicaaeio topejide asidodirgysequenecs the
is preceded by a promoter enabiing SXesARCL IRGFRNSENGE &' bishede or
furtie aspect that%_e promoter Is selected from the group of ¢co stlt%tlve
profirstaesiptrEBROsEIve & RiRfida siep it il S o bers {'@Eﬂbe lated by @
spegifispremetesyand eeth e tvedificapismaterstoBsamptpeufe of nucleotides
Promotersy NedSe; H%g{ﬁagfi&x'&%‘g%ﬁ@é GRS HLINEN MM RIS B truct or
10as: simian virus 40 (SV40) early"promoter, a mouse mammar twﬁeor e
Vin R REHSRO R PR AR TG SERLTAHLY RIRBISG EATRE LB ucele
progpies solVissoney. Vitts preratterrdedvianileckimmibevinesnpririsceids each
an Epstain 'Be?tﬁe\ugﬂioggm%%@% BRI RIOMPLE I SRS SRGPBEMEHBame are

(RS pro‘l%oter,_ a an actin‘ promoter, a human m Iosm .%romo rhg

PRI ASHETRSSISHAY BRUFRERE O SO G IEXERAA P BTl L o

hursgsratus tkeceraatingliptodintersinduaciplgpronstizs sUulrestides are inserled
between the nucieotides encoding the at least one invariant chain and the at least
onie antigenic peptide, respectively. It is within the scope of the present invention
having a spacer region wherein the spacer region merely is a‘series of nuclecfides
finking the at least two elements of the present invention in a manner retaining the
open reading frames, or the spacer region may encode one or more signals or

separate elements as defined herein below.

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

operative linker is a spacer region.
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metallothionine promoter, a glucocorticoid promoter, a progesterone
promoter, and a tetracycline promoter (tet-on or tet-off), tissue specific
promoters such as: HER-2 promoter and PSA associated promoter and
Qidirestignakpromoters, that are capable of initiating transcripgem iseihetions s
direction from the promoter. 20 Advantaggs of using an inducible promoter
includes the option of providing a "dormant” vaccine that can be activated

at Wil aﬁ&%@%f@%@fmﬁﬂmm@qmﬂ%m@fﬁmb@e enlysseindytetencoding
Iocal{y VS, sxst micall |th|g actl)o%y (ﬁ”g 'H}g ASE: e!an\//ﬂglvm c %?s?h [er
e&‘ﬁm%’ LoPR S haalt tatthe 9 %p

the vaccme IS € h of the recipien

vacemaners wmm@@ai@ﬁ%m@ﬁtw mﬁcﬁémﬂ&@aad@ﬁ@trﬁépemaﬂy

compsises Rimelaageleaebhrmdheralcsget HalbepiamaianoDH0

proLlrrr}qot(a]r_!gtnéjm%%1 npron?:o r. 30Dehv§ E[Thufzjle %n as % of th éfgsﬁ%glt
inventi mprises thée nuc BiCAGd constriictas descri in an t
abd@%@@ﬂpﬁ@d&#mﬂ% augbnseifiverriedrad @Te'ﬁ%‘@ﬂﬁ%@ﬂtﬂé?@gla?ﬁ‘@?ﬁlw
wh%ﬁw@swmwigkecﬁem@mf% pRlxRepEde:An brits caRdsciiasspestathy be
from at I %s qper media to %rrm]ot f rtl)u%léle %C h(l)(%!es are generally used
35f6r e pregfc,lon otihe e uer?ces enco Hin tthe Aucleic acid

chstruct and/or for WO 2007/062656PCT/DIC2006/000675 29 the
intracalelpedativent ObHseRRSHEURS apiber PedipeBlide enerdestierainin bt

_|SW|th|n the scope of the resen invention t tthe delivery.vehicle i
e PR T i YK

R o e LB S L Yo RG Proteases
ve hw@sﬂ&@@tbﬁgsmdﬂ@ggéate/@m&é@%ﬁaﬂyzwafeéﬁ@élé§ wpliasepther
basggehitesrxsasneles oishchodalivery ¥phisesingiugeaidaut are not

limited to: biodegradable polymer microspheres, lipid based formulations
such as liposome carriers, coating the construct onto colloidal gold -

partfciss dipsfritypshecharitest Sesyprastiiasipeiy shtunhavries, a&ﬁaconstruc’{ may
pe%dﬁﬁﬁ@éM@%N&%%wA%@mwr@%@m@Wf H’F%\@(Q%@ﬂéi!

|nve ti eI|ve he nuc struct as na by
T’EQP%%@FZS ?cg gﬂﬁélq mmméspeélaﬂf%e%%o |rr1]§uos’f eArsiuchelc
aciéwamptﬁﬁ gelehpafitidegiadriprodvediBibotiniaNA $hecdedvatyin the

of theduic ik aeiskaaBsbiuRE YR AOH ariclesyaklehdallisticargst an
transfer usn‘,gﬁamd? Eontﬂbardment equipment such as a gene gun. 15 A
more ‘?%fep ebddiment of the present invention comprises a virus as
a delivery vehicle, where the virus is selected from the non-exhaustive

9VOM@Q%%%S%&H@@F%%ﬂlﬁ?ﬁW@ﬁﬁﬁ@ﬁé&ﬂ&@%@ﬂ@é@ﬂom
VIrUSE" herpesvw S S vaccml VIrus

R P R el eSS sy

anwwt\ﬂ@@S?Q@@t@?lﬂSu@ﬁfwﬁ@W apeqgBiliRnoRAVANERS AR, sites where a
restriction enzyme cut the DNA in blunt or staggered manner facilitating the
subcloning of other fragments / sequences of DNA info the nucleic acid construct.
The recognition sequences of the polylinkers / MCS's are typically unigue meaning
that they are not found elsewhere on the nucleic acid construct. The operative linker
may furthermore c;c;mprise one or mofe stop or termination codons that signal the
release of the nascent polypeptide from the ribosome. The operative linker may also
comprise at least ong IRES (internal Ribosomal Eniry Site) and / or at least one
promoter. An IRES is a nucieotide 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



Viral vectors are often made up of two components, a modified viral

genome and a coat structure surrounding it, although sometimes viral

vectors are introduced in naked form or coated with proteins other than
iEat@rotedess. Most current vectors 25have coat structures SinBitzl/HEa006/600673
wild-type virus. This structure packages,and protects the viral nucleic acid
and provides the means to bind and enter target cells. Preferably, viral

Ve%&ﬁﬁ%&n@%'&%ﬁﬁ@f@r\l&'|%Mgﬁiééfﬂ$3gﬁﬂmﬁffﬂe¢é%§btﬁwmﬂgéﬂwﬁﬂéﬂés
the VII’USI ata h}? eggblln e virus to ma ,‘?5&%%' !(e g.
30¥88ﬁ“8§ 5’?)5’ ﬁbege éq T8l usedrpoa%reepa FAficons parti ficles.

- Vector nucleic aC|ds generally essential cis-acting viral sequences for
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regﬁ%m FRe-RagkagingiinNelP 8 nRe AN IEHUSSSHRY eeeion betwaen

se ences for requlating the ession ofa olynucleotid

T b ELBI O et e s Ry BB bR bmprising a
Spwﬂcopacka\gurdgeorawpéieeetl direpramianwndestieraity algoat least one
20@*@@6%@@@9@&@4@%9/@@ @%éo@aﬂ é‘f@eﬁ@\ékuﬁ Hrarmarerersfeared

embodiment th the nuclejc ac, nstruc
: degg??égﬁnﬁ&eﬁ% §E§ ﬁ%@ HES ugnok\ﬂ’rrélhge§§%ne%céer?s?St%ngfthe

||ne>awbmmnlmstmﬂd@damwtndmtuﬁa@t@f iapprEintAtedpSEDdaprpny reading
m%&ﬂ@%@ﬁﬁﬁ%&tmrﬁaé&%n@§dae§e$§@rxzt@§&rapéem5@wai replieatiomto

cycle. The ear nes a ded |nto to E4 t

B R AT e e o g & e e e Soh ABle antoens
belrévébbtsamedmim&uﬁemmem@m lvoit fmnﬁfmlﬂ@lcémﬁtﬁ@smé EI%@EJFW the
(E|§1ﬂp@r@§z)s%@%ﬁaﬁr@ﬁﬁmﬁlwmeﬁ%é@ﬁ@#M'ﬁ%e invariant

transcrlptlon of the vira

ORI S RAE o) e SRR B e A RBR apinaton
virdhieplidaiemTheprotentmbinesteth iyt e ebgisnhsfevicpR Bty sis

by eytaaus &repllsornt mardiaaEpainiasiotEhgrReoteins encoded by

the E4 region are involved in DNA replication, late gene expression and

splicing and host cell shut off. The late genes generally encode structural
proteiaszahtniou i dho nresentdhesptio rertESdadittoplaaseatdepidhi sperative

gepame FAIHESRl It GING:S! aRlidvARiEs (hueriad feraiatRereatigenic

and packagin cese ntla for DNA replication. The TR bor
or@fﬁgelafqgf{étt‘g%l? zin %I%% H%%eb%%a?igr% cj‘gg\lnénelrg 'Peéqwrs(taa igenic
th@mmgm@mm[ﬁmmmqm@w@p@vﬁﬁm el rRcERapRpR the

US:2004{0 Lh#ROA =RBrNharaast sreferiercrahanimedt of themvasatichain
invention th ehlcgﬂcompnsm the nucl.elc Cld €9 dgliryct as descrlba(aIng

hePEM' RN Ere PRt BR G2 iU HaeRovIrL: orear%(a)n alyr Ication
defieiparhtienovieisichderibeiiiteioesie aamid e ifgipreepsgdospaounded or

condiienaby mplisative (rRAskvar®iskén order to replicate

A preferred embodiment of the present invention further relates to the placement of
" the operative linker in relations to the at least one invariant chain and the at least
one antigenic protein or peptide or fragment of said protein or peptide, wherein the
at least one antigenic peptide encoding sequence preferably is placed at the
ferminal pért of the invariant chain and an operative finker is inserted herein
between. The terminal part being the first or last residue of the invariant chain or

fragment hereof,
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25selectively in specific cells (e.g., such as proliferative cells). In another
aspect, an adenoviral vector is replication-defective for the El function

(e.g., by total or partial deletion or mutagenesis of El). The adenoviral
backiione:efdhe vector may comprise additional modificationspcleketions;coe7s
insertions or mutations in one or more vii@l genes). An example of an E2
modification is illustrated by the thermosensitive 30mutation localized on
the@BRitidAsBinding Protein) encoding gene. The adenoviral sequence
may gisaie delelsgalialioneat el (RAIN. AORRKARIRARS oncodes

. e
within the non-essential E3 region may allow the size of the polynucleotide

beifgHeNe R IRBEtmcaEEI I RerhiP B SoRdARE A and the

- retainalbosashuddhie (r3tspnpienaeiicodingfosmallpaptitieitecy paritle. it

as 9%'[%‘%{%'k%wgngﬁ@e%@%gse?f%&g%éﬁﬁ%ﬁﬂfﬂ?@%@%%urality of
inflammatory reactions. Second generation WO

200 eizEsERisTrRA TS Horre dedEC Rt dhlr inRdiRrgthe TrRaky @
paghaging segiigese paideoopEsigsubstantiahigefettgaodificationoto
abgp'g%%iées Kfn%?éfﬁ‘ltﬁé@&%?éésaPé %%r%%e%@ﬁmqs&%'@glmn@wﬁ?@ﬂacnem acid
orderto Improve long-term expression of the expressed gene in the

trafeaBEes! BB thasdh aeriRtMElN YRS CPRRIRG ThRRIFERPRiB tRRETant
mayra@ Siiser edistiasy lokatiao eidkeijealigersheomwitiptide exteptientaf said
the cis-acting sequences for, .
R R S AR 0 gt otorare
partieeRaeaRme EITRe BB oRTE! IYRAENovine, feline, porcine or simian
sources or alternatively, may 10be a hybrid virus. Any serotype can be

em%%%%%g‘é%%&}@%p%%@ﬁ %9?6&% H%iﬁf%égrﬁ'iﬁ\fj%ﬁﬁ&%ﬁté%'ﬁhe fact

viruses are available; for example, from l{rhe _C (American Type
Culfifcanbiieiipmune sreramen @dotineseiisRe BRIV BRHG e
COTyisAsaRN GadeRaMiflutaUBbtASHIhED MR aldenavinibe Geainentigens, with

d ' Il dified ini M Y i
PO e e A R

traféTetARIERYacid constructs or nucleic acid based delivery vectors by a
virus-mediated 20co-internalization process. This process can be

e S R i S S s g

or lipid vesicles comprising one or more lipid layers. Adenoviral particles

ma§ BROpIEpAY BPANE HGRHY SRS T SRAE TS ahlpRRneriyR=nt chain
operatively linked to a plurality of antigenic proteins or peptides or fragment of
proteins or peptides, such as fwo, threg, four, five, six, eight, ten, twelve or more
antigenic proteins or peptides or fragment of proteins or peptides.

' The nugcleic acid construct may comprise additional elements. These include but are
not limited to: internal ribosomal entry sites (IRES), genes encoding proteins related
to antigen presentation such as LAMP, calreticulin and Hsp70, genes encoding
proteins that are related to infraceliular spreading such as VP22, HIV Tat, Cx43 or
other connexins and interceliutar gap-junction constituents, genes encoding natural
killer cell (NK-cell) activation molacules such as H60 and cytokines, chicken

ovaibumin, or any T-heiper ceil epitope.

In a preferrad embodiment of the present invention the nucleic acid construct
comprises at least one gene encoding a protein related to antigen presentation such
as LAMP, LIMP, caireticulin or Hsp70.
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25technique in the field of the art using a complementation cell line or a
helper virus, which supplies in trans the missing viral genes necessary for
viral replication. The adenoviral particles can be recovered from the

sutiure supesnatant but also from the cells after lysis and optiopatbitsbesoosrs
purified according to standard techniques,(e.g. chromatography and
ultracentrifugation). 30 Cell-type specific targeting may be achieved with
vectors derived from adenoviruses having a broad host range by the
modification of viral surface proteins. For example, the specificity of
infdetieh SHPERIRFRARTESS T & ifrRIBSP Y ettRehfePH A5 E &fifigonstruct
receptpisspreganiAtdhegindaceafing npissare ettediv thissregalk sreading
fiber n t e the. viral capsi y a
CrOa P 00 D L T A0 6 CB0LT i caay
att&ERRERNPhus, cell targeting of adenoviruses can be carried out by
genetic modification of the viral gene encoding fiber and/or penton, to
ge%(rj%gtn}odified fiber and/or penton capable of specific interaction with

ungﬂe—ce%surface receptors. 5 An aspect of the present invention relates .
to ARBHBRLVPAIVEEISH BBHpREIRIS N IRIRICRSEHR BLUER R RERARRG ontrol

leagicanariigenandsrideanbane feoksiaturpsiatide RINA agiyanatastal. Much of
pr%eé%%t@r%f) HQ&‘("%%?&W@E?@% Eéldrgém%lox%%g k}g%efnf several

aspect of present invention relates to an adenoviral vector, wherein

theVialcRsepte B s @ HesEerdh R ESVOREPIRIREI K A Bftidng S V40 sarly
fragarentipfienpratei Tierseenticiesvhighstitadlajeada fdtd6t bibrie spoastown that
Prefer viral ' e i
e o e e
SRR RN PP TN PR GRGAIE BT FE RS e IR RS
prafeifseiRepidaciaphdhifsaimil ating proteivas reptice pofiagmientiiins to
progtﬁé'&i% lﬁegél%% SR YSIHRAIL ARMELCARSRCIAlG DHUCID-QINSRAIASS the

Suth an MHC associated peptide can be but Is not limited being selected

fromfh RpsUH ERREEIFRIG BN B AR ANG A5 aptRioter for the
engesamalpeptida o ddngraoppaditenidecatizing:peptidhs lysosaerdbr the SV

M L‘%’ﬁ%éﬁ%%ll?aﬁg@%seiéﬁ%ﬁg SR ARAUIRSsBIrRRCH HRAUIESIMBe placs

preferably’the adenoviral vector comprises an endosomal peptide loading
coRfpaiAteht localizing peptide. Such an endosomal peptide loading
compartment 25localizing peptide can be, but is not limited to being,

.Selﬁﬁ&%’oﬁ%'Erg}ﬁo%zc’é‘l@nqgn?ﬂg&ga?@ﬂ%l ﬂ?@cﬁ@ﬁ@df%cr’iﬂ%é?ﬂﬁﬁaﬁon.

invariant chain. .
Typically, these are located in the region 30-110 bp upstream of the start sits,
a!thoug'h a number of promoters have recently been shown o contain functional
elements downstream of the start site as well. The spacing between elements is

- flexible, so that promoter function is preserved when elements are inveried or
moved relative to one another. In the tk promoter, the spacing between elements
can be increased o 50 bp apart before activity begins to decline. Depending on the
promoter, it appears that individual elements can function either coaperatively or
independently fo activate franscription. Any promoter that can direct transcription
initiation of the sequences encoded by the nucleic acid construct may be used in the

invention.
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Most preferably the adenoviral vector comprises at least one MHC
response stimulating protein or peptide or fragment of protein or peptide
and said MHC 30response stimulating protein or peptide or fragment of

olelg s ReRtide is invariant chain.  The adenoviral vector Y mxzo006/606675
furthermore comprise proteins that assispg the spreading of the virus or

the construct comprised therein. Such proteins include 35connexins,
gapAuagties: ke drpretainsanid poserioisrsrnpepiottsitsadduehetiad WNEein the

200 HaE0BRE CLRIRRNIB M et RaRCAMERt S REGRLHY peprice

invention comprises an adenoviral vector encoding Or otherwise
conSBRRISaTRARIC D ISTREIECB R oY BIRSATINER AT EldedTion of the construct.
intercellular spreading: VP22, Cx43 and HIV Tat. 5Recombinant cell An

: . | - AN
o T e R Gl e
useRI MBS fofAUGRE REBAIRR, 2aTRIMVESTSHEE RIPhdiFRE seestia

conssuelosamhpadlalsegpaeiiberamoregime. The nucleic acid construct
and nucleic acid based vectors 10according to the invention can be
introduced into cells by techniques well known in the art and which include

mic‘?éﬁﬂ&&ﬁ%ﬁfd?rmerﬁtiﬁ‘%’é*%m%@ orhlirdiiedighsrsetiBiive promoters such
eleeononatianuipafesiao)lipesosrsfusion andpantisiekombaiemens promoter,
Suitabl Ils.i . -aut I a .

et deran e RSRS e LR P B SR By i
corSRIsen feqyiedRRBIRIYHH SREBMYAS e WRRIRIR AR Eeh immediate sarly
pregeiing cel ARG Any-cetlthe PresamnRntigRns AN -ts s prase:én, a human
associati ith lecule | ' an. anti esenti

ot LSS et A
2008R819E S FHPEARMPES! AP AP, foRIs BramAlsHyhIRS: 2
AP & staneimelikapvsmindhe giicttatrositeppiaieech eragestisnant Prene and
is fessional antigen presenting cell and most preferably the APC s
R e e O SR P R R e weer2
thePAPBOEERA 4 SESRTEEMACHRINET fofPilingiens! Riesroitradiielie

thecapelsicaaictiepnstrans ol invaniprirhtistierone eepayhiter.
reintroduced into the patient in an attempt to treat the patient of a medical
condition. Preferably, the cell isolated from the patient is a stem cell

capsbRNFMFSISIHIRGIAY oMb R RTARRGRTESRNfyRERn of providing 2

“dormant” vaccine that can be activated at will. This may be of use if the vaccination
preferably only is induced locally vs, systemically within a body (e.g. in cases
involving Jca'ncer), or fthe vaccine is detrimental to the health of the recipient at the

time of vaccination.

in a preferred embodiment the nucleic acid consiruct comprises a promoter selected
from the group of: CMV promoter, SV40 promoter and RSV promoter.

Delivery vehicle

An aspect of the present invention comprises the nucleic acid construct as
described in any of the above, comprised within a delivery vehicle. A deiivery vehicle
is an entity whereby a nucleotide sequence or polypeptide or both can be
transported from af ieast one media to another. Delivery vehicles are generally used

for expression of the sequences encodad within the nud!eic acid construct and/or for
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It is furthermore included within the scope of the 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
anvigerioqeetein or peptide or 35antigenic fragment of said preteim&roas/000675
peptide is an auto-antigen. 34 Chimeric,Qroteins and antibodies An object

of the present.invention is the chimeric protein encoded by the nucleic

aCiﬁ'w8%%5%@3?%8Eé@ﬁigﬁﬂé‘%ﬁéwé?‘&m%mﬂ{&%ﬁ@e%Ec?éécﬂﬂ%ein. It is

operatively linked invariant chain and at least orie antigenic protein or
petitiendheraeppeAf BreoygrpaHiyERiIe iReH gispRde I dRimeicle
prodeisciedindertieesbargenslivaliyngiarierfes Pioteiadhdt/ishetmodedidr, lipid
a %&%88@%%@%9%%%‘&% H&%Q@ \H%l%}é@ Lé\ &5‘9&@88&'&8&%?8}’&9%9{ es of such

complete or partial gehes or a series of (non)random nucleic acids. 10An

aspEEY I tHRIeS R0 Rt ¢ SRk BB LR diabevdRIE RAVRB0gnize

theraibioserierpsotipia hasdefioedhsitein b\ Bytbearaviantbodirg the

unerRiRg IMUIRAaPlR RlRRYIAR AR AGINERALOBS loptides,
ecules. Antibodies are

immunoglobulin mo \ | > Tor example'intact
imPRIFERASIIHE Pn SIELORSY B IPRf viER CNERSOf retaining the immunologic:
activity. Such antibodies can be used for the passive 15immunization of

an %’%‘%}’5@&% é%%%?ﬂ@rﬁ%ﬂﬁgﬁe@énq W&% 95%%&&%?{?& tth@ nucleic acid

anti accine compasitions An azfect of the present invention

rel SRSTYE 086 BMdnsRerhaniraket erirsesimisikue e caarigiudhe
leass g iMBEaNERNakToRerativeluloked itbrat iekst isrdantiganhianbodiment.
DI RS0 3 BRI B AL RRIAL TSN BLRIBE RERUREy st
vaccine may thus comprise a nucleic acid construct as defined in any of
thelrapeies UHE hadisse AaRPrdmBRrABlePEhSHENRS & FRiMiittrent.

25The vaccine composition according to the invention can be formulated

acqopding 1o Known meth %\%ﬁﬂfﬁr@%@m%@gmﬂ&%&%r&% QUM Es 2

pharmaceutically acceptable carriers, also known as excipients or

staBliyers Velticevhetr dayire i pessted&ipa e RayBBa B aImIerreF
adenisisivatioasioaryvindsddeativiaresahdereleradiyittedaitebealésmedviruses,
Mol RISIABRLOBUMANR. B INEH A, AR0HRLS 18RI HBRR Bfus, poxviruses,

individual being exposed thereto at the dosages and concentrations *
enfRNyEtOIRSPRRN DI OBy R MRS A LS ABIE! AGTIRTS 88 a4 FEBYE [Hine art

buffered solution. Examples of such excipients, carriers and methods of

forgiaon 08 oA &.0,dHACEVBHRE S AU RAEMUCAHIGERSAS and -

(Maac ishing Co, Easton, PA). Examples of physiologically )
acceptable kiR IHERIRR bt BruotaRAELR RS ERarS aifthiiuced in
phaspbatersitiate agmidiithprotriganithacics; antioxidants. iMokidimgent vectors

?1%%5{;%3_9&[?&%@9 iRt eight {3ss RN AR UL A RSIIMRSYes and

epti
g{%tects the viral nucleic acid and provides the means to bind and enter target cells.

as
po

Preferably, viral veciors are modified from wild-type viral genomes to disable the
growth of the virus in a target cell while enabling the virus to grow in a host cell {e.g.
such as a packaging or helper ceil) used to prepare infectious particles. Vector
nucleic acids generally essential cis-acting viral sequences for replication and
packaging in a helper line and expression confrol sequences for reguiating the
expression of a po[ynucleoti'de being delivered to a target cell. Other viral functions

are expressed in trans in specific packaging or heiper cell lines as known in the art.
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WO 2007/062656PCT/01C2006/000675 35 proteins, such as serum

albumin, gelatin, or immunoglobulins; hydrophilic polymers such as
polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine,
Agninsprssine; monosaccharides, disaccharides, and otheh ~r/pr2066/000675
carbohydrates including glucose, mannosg, or dextrins; chelating agents

such as EDTA; sugar 5alcohols such as mannitol or sorbitol; salt-forming
countgLions.such as sodium; and/or nonionic surfactants such as

TWEEN.TM., polyethylene glycol (PEG), and PLURONICS.TM. To. '
formDIAR YRR RTERE BN e dhtarR 8 FriBRiiriedhraEss PelcRmiruct as
10adasimistatiersisichcadapositien v khaaesriingdadihe baveRHOB a linear

contaif) @Mﬁmmw%gg@sf gggtggﬁg%ﬁ%% %Jgh%%%gtr}gnceg ucleicacid .

construct comprised within a delivery ver “the chimeric protein
encHUSYIFRATMMEROPRACICIE SRIPESH SIS TRisEH DR VRIS SiRe GRBNoFnes are
vacdinatiagnivith ptptein @1 polgpppidesas enardest tysthepivgieicwgidhe
consiiuihhiBARAEPLINCONRG, @ CAIIRINIBERRd A8 34396818 e

coupling the proteins or pepti ereto and thus aiding in the induction

an ifRrRGRESrdfoRdécTing Eﬁdﬁ@mdp?é%iﬁn%%@raﬁﬁy@dﬁ%@ﬁﬁ%aﬁeamr

inclustingitonygtoietngutitable ey presemiinginmpisagenis: deiermingeisgenes

Sui ri j .Sl i 0 es
Tale CAiess AL URIEAIb daaRR %Wﬁgg}g%@@%y@@ﬁ;%&ﬁ%l

such as proteins; polysaccharides, polylac acids,

polyRRIAR RMiRBRIBE TR SehbINteD FaIyRsiRa PRpIERgyelyaiRy Susipxc T

- as aititraptetsn ipasoste)ctan d fizasbusndsiscpastidoshSEghwasHens ai®lved
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We'&rkm%&g&%ﬁ,?L@rgmréﬁ%ggwsn%r,ggﬁejﬂ&grgﬁs&};lgs{@%ﬁ%ﬁﬁf&% The tate

may function as Immunostimu ents ( IJUV mr_nunlsat]on (0}

the SRS TG b SEARE FSEWAR LB P A RV BR G IR ABL R I
caraediidBomeentionsiehyicbpoteinsingludednyaranotlimiedivered
keyholf IIREL A3 SMOCHANION S RIS LS SHED RS BRASISIHARRVAIR rrms
serum al umin, or numan ser a min, an oval umin;

immMARSYIBERInA S, S HoFRRRL S HEHeS frdRpsitsd earp@ipayaseired for the
prepecitdgiggthieideiibvamnlajlvmn difdatlepepaeciy herefiomatmptbess
follgwﬁ%ygggm‘ compositions are meant to encompass compositions

usetul 30 for prophylactic and therapeutic use, including stimulating an
immune response in a patient It is further contemplated that the vaccine
conptheitinssbpiibferdentivodiioest botHagiessaninaysientisordac! ¢omipiying
reaonS R AR PLBREAINE RSB beq ndiufh REIFLLGEFPABAN lRnovinus
nucleic acid construct of the vaccine is packaged. 35-Packaging means

for & AoRHienabyenfictinn SrlrRm AdeaRyiisitdendrm vatioraen be
20CH962656R6CT2A(AARBAN06FSE/e (CRA vectors) in order to replicate

selectively in specific cells (e.g., such as proiiferative cells). In another aspect, an
adenoviral vector is replication-defective for the E1 function (e.g., by total or partial
deletion or mutagenesis of £1). The adenoviral backbone of the vector may
comprise additional modifications (deletions, insertions or mutations in one or more
viral genes). An example of an E2 modification is illustrated by the thermosensitive
mutation localized on the BP (DNA Binding Protein) encbding 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 polynucieotide
being delivered to be increased. However, it may be advantageous to retain all or
part of the 3 sequences coding for polypeptides {e.g., such as gp18k) allowing the
virus to escape the immune system or inflammatory reactions. Second generation
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not limited to the group of: RNA based or DNA based vectors, lipid based
carriers, viral expression vectors, viral delivery vectors, cell based
vehicles, coating of colloidal gold particles, biodegradable polymer

MierRspheigs. Any of the previously mentioned delivery meangmaysthids ocos7s
be used for packing purposes for use in §é5vaccine composition. In a ‘
more preferred embodiment the packagirig means of the nucleic acid

con . INedsS. a Vir ression vector selected from, but not,

p s S ek e e SR
viru§ehelipeRiiratioas éamadlislitie maldwisywirasivettoe. vinehargigens aiso may
morbepueée_lmedremb@dﬂﬂ@?&ﬂbﬁ@t&r‘lﬁigﬁaﬁé@é}@H@m}f@ &?@ég%cdgéfﬂr% i fhe

pac 10t oviral.yv r. In the most preferred empaodiment the
T D e dmeoor = oo
vactiR@edja@ndesriisichtheplicesneresicrdii brecondpimmatitve piratitng
defisientaden(édeabyestonpidenovalvestays)are described in detail in

the above. An aspect of the invention relates to a vaccine comprising at

least two vectors. This encompasses that any one or two different nucleic

acid* EBRRNIEES £e 0 beFisMachisy B e imtbnal Reastewo patiorsy canine,
_these{mdbemnbemgrmte@dﬁp@, ?asd@,%%fba@ 8t s %%r@é@t}fﬁaiﬂ?ﬁaﬁveiy, may
inv ore re vaccine compriging three, four, five or
o T e R, BRE i B,
mayf ATy THEFRIBES BretRiErbath Gerbiviatercnsimatiebas idessribpts Hereirhe
aboVeCH funteecaspost Quihepresentdayention relates to a vaccine
comprising at least one 25chimeric protein as encoded by any of the

nucleic acid constructs described herein. When a chimeric protein or
polyppiRIEs s e prsiimed aktam rraprahbyeRtiamaybispsaurtahbyirus such as:

expPeisidaieMQIRNRg1RIerol e BN ICansms SessHbek ARONRAY or

a regembipant cell or it may be prepared by chemical synthesis by :
methods known in the art. As described in the above, such chimeric

proteins and / or peptides 30may be coupled to carriers to increase the
immdeatoigit pesnaser eniby at}@samaﬁ l_@éma@d%aaa@a%sé Q@e%qmémﬁkﬁéﬁd

wit [ exciplent. uvant uvants may be
incﬁuﬁeﬁgk?#;c gﬁ%@#{egggr&?%%l igﬁ’éo%geﬁ?aﬂ%fe\;ﬁ%vs@ﬁé%#iE)Q%WH’TI%’ diated
resPOREENRIRIOR et BiISiRTpeREaTEn heaermisisid alittinaesshenof
W©=206i¢ HyeAGSHEUSH A216200aI00RE &r Bfid vesicles comprising one or more lipid

layers.

Adenoviral particles may be prepared and propagated according to any conventional
technigue in the field of the art using a complementation cell line or a heiper virus,
which supplies in trans the missing viral genes necessary for viral replication. The
adenoviral particies can be recovered from the culture supernatant but also from the
celis after lysis and optionally further purified according fo standard techniques (e.g.
chromatography and ultracentrifugation).

Cell-type specific targeting may be achieved with vectors derived from adenoviruses
having a broad host range by the modification of viral surface proteins. For example,
the specificity of infection of adenoviruses is determined by the attachment to
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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combined with the antigen(s) / nucleic acid constructs and / or delivery
vehicles such as adenoviral vehicles (any of which may also be referred to

as immunogenic determinant), results in a vaccine composition capable of
%uzq}i&gogzggong specific immunological response. The immu %{306/900675
determinant may also be mixed with two,50r more different adjuvants prior

to immunisation. Vaccine compositions are also referred to as

im”k‘é’ﬂB%?QiFa%PbH‘& j‘h%?é@t?%g%ﬁ%%‘ééﬁgéﬁ?%ﬂgg&%@Qe%faﬁfe% out by

adjuvants have been described a or the generation of anti

in |dss1eite pastiinsian elitle Nsahernseenapdiag dhanbid/onPenien deprprate
10thedairiamee ahsiderefiest iasatreshighciis ihemaibralnth st obtainsurface
strong, gq{t}irbody response. For use and for approval for use in
pharmaBeu?icals, and especially for use in humans it is required that the
components-of the vaccine composition, including the adjuvant, are well
charactepgechritis fustiaer ieauined tatsdh® eprapostioal hastsridmarisialf

of apy adyatse ﬁ%%@?é‘m?o“o‘frﬁ‘%aa% A %'i%’er%%ﬁ1?%'8%8‘3&?83395%%‘.’%&@%‘ or
emboalmen? OPt € present invention relates t% avaccine comprlglng an

adjpeaiitaerTpemeniad arpiimasReaies abishetBrmBsiap MGl regpanse.

for administration to a mammal, and most preferably to a human subject.

Therefore the 20preferred ad ti i dministrati .
T A R S RO 2 o

subjesieTiis crofie SrelRARINt REF faPe BFobRIselReRErB Pt aghig €f a protein
stingdlatetibe Weh efinatererpanaesipsiied, B-cell or/and T-cell

activation and the vaccine 25composition may be formulated ta optimize
distribution and presentation to the relevant lymphatic tissues. Adjuvants
perfiplipig by tHe preseNtram Veplfs sIneyiIss sraupeteacebriRty the didaast one
OrigintigenitsBive Al pakREakdipe bt HEhelie 1ar Doss peskstmUnifigirotein or
groyp nder 29 t%'érg'o sifigation is the ineral ?%‘a“‘!c%@%%’o%“%ht%%. The MHC
alufihtng compounds, Rntlgens pr%mpﬁated Wlttfw1 URmimum Bafte or
antRjshigatinga AisiR oF RRMiSetteopEibafivatait /i ReRi¢did peripEad M andvinC
beesssisastQxisoRIvAlY Herida MR EHIMAE ERSPEBRREIBHANTAIS BBt is not
R L e

S seven days fo g Immunizatio it a

35 shnrear RentdeidedLRwBPaTTGEhlesalZRY ReRtida e R,

in theiopdey themsehwse 4 disbratinpgtansid)asrbeangsamus o correlate
with intimation of WO 2007/062656PCT/DK20061000675 38 the draining

lymph nodes. While many studies have confirmed that antigens '
adrivipistereiarabiv Br AtiANaYrshrecienerBrriese 25N HEFRET RaRtimigrding
celmegiztedmmopiyanneas BubeHnbnsbghtyipspaaseshdisy compartment

me o%‘éfﬁ% by delay %Q@%Bebr&’ﬁ’se FRERRIAMALY ALY AroXI 9SS
been described as activating
sorting signal pepfides, LAMP, LIMP and invariant chain.

Most preferably the adenoviral vector comprises at least one MHC response
stimulating protein or peplide or fragment of protein or peplide and said MHC
response stimulating protein or peplide or fragment of protein or peptide is invariant

chain.

The 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
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5the complement pathway. This mechanism may play a role in the local
inflammatory response as well as immunoglobulin production and B cell
memory. Furthermore, aluminum hydroxide can protect the antigen from
oisheatahalism. Primarily because of their excellent record of:8qf8Waa06/000675
aluminum compounds are presently the gnly adjuvants used in humans.

10 Another large group of adjuvants is those of bacterial origin. Adjuvants

Witlédﬂ&ﬁtﬁﬁiahf)ﬁgmwaﬁebﬁmﬂﬁﬁd &ﬂdgﬁh@@@@ﬁ@@@n@ﬁ@i%@ﬁﬁ%codmg or

| ed.(Int 1
(? %&i’ﬁ %@%w bﬁ):oéq %]r%%g Oésslgn cﬁﬁ%}nc oestsef{ﬁgI 8era§ue{r?ncal
puri'ﬁﬁ?&ﬁﬂh”éf seRRsrNadiiiren =GP 2l B1Y5 @bmponents of bacterial

origin: Bordetella pertussis, Mycobacterium tuberculosis,

|Ique %EY%'%%%E?H de, Freund's Complete Adjuvant (FCA) and Freund's

nt (Difco Laboratories, Detroit, Mich.) and Merck

Ad;ﬁwﬁ%g ol rcRr R CIRRRER Talgées ﬁ@aﬁwﬁycwwsmm@wo acid
Suitabletrad]aéaiisnvtaseardsnae mméhsmaeab@amaﬁaﬁmane@@qgm used a tool
T|t X ical adjuv L H OISCO uit

RPegh A Ry Y M e e il g oot
deﬁ*@&%@%@ !@ém%tmnw@%@&ﬁvé@@wmﬁai&ﬁ@@p@m bRBgHRES OrS
GMbfyrand @wlaﬁm@ﬁwmﬁe&m:Wstymm&yﬁen known in
5878 133k Py hertissinisnl nisresbas AL e ol gr the
presen IRvention due 1o its abiity modulaecel me digte |mmun|ty

thréfa@ﬁf%rémﬂ%wfrﬂ%ﬁywpﬁ fw@ﬁmmﬁg.fwnlgaﬁcﬂ%@&hamaérdment-
anghitgbisdsiCpmpletaddlideantand jaataidysueeiatiesBane/egide

_|denetH éj%r@!m%% nthesized which permit study of structure-function

relation ese are also considered for inclusion in immunogenic

ips

.compositions according to the present invention. 30Lipopolysaccharide

anshitsprafiprsl datberiiviest iRlhgingclinid Aohare-berand euaebite ibgention is
poweriyle dd‘éb‘ﬁ,ﬁ‘r%sah”a%%%b'”%'é’é‘n i Ki%fCIGOI)?t@%?\%F\“P'd <) ésa'%Pgens

Itis no certain whe erlvatlv

geRBrg a@@m&w’m ARGAS RN m&trpwwa rrFoﬂ@falﬁa B e@m&@r@mav@@ﬁns
therstaadargl delinmsitexprinaRAa bstudiesot Wiktad to macrophages, dendfritic

20071063850 T (I00I900RTS 39 Minsal ol may Be adter 1o s, o

immunogenic composition’in order to protect the antlgen ro apld
cat¥PIbiEMY VAR Gllker types of materials can be used as adjuvants in
|mmunogen|c compositions according to the present invention. They

InGlde RIS BFOAMELS S n%%?ﬁ’l%oﬁﬁb ?s”é"@?&f@ %%H‘x%'isa%%“?: g é‘eﬁupg cell

and numerous synthetic c emicals. Adjuvants accordmg to
inAiBIR LT REaRlcbR &@@ﬁa@&&r&ﬁaﬁ/@?yﬁ&éwﬁé@ﬁaﬁ%ﬁ% of

action. This type of classification is necessarily somewhat 10arb|trary

be?ﬁél%ﬁ?@%é&gr%m%?gtg %?ﬁ'\%régc%ocﬁa%ab%ya@ I%d&?lver %ef?rﬁzlﬁn}lent

djuvants may act throu ant tion and
effellfs Hiredn<ne ey tpisReAnTSTE sl sténs, 'BvRias, ﬁh&@@ﬁhﬁ@b@@h@ﬁ‘
Iywmdﬂw&dﬁsdmthergmmarnﬁmtlaamht@hr@duﬂwama@@p@frdln@aazéheondmon

'm{ﬁ@%@%@' Qﬁé‘%@u‘&%n%&‘ i %g&#%flﬁs%ys%ﬁwagglpc k) Ig%renizatmg

depot. This appears to contri uvant activ aluminum

cofMBGHERISSD Rt RIENS ChPosomes, and

It is furthermore included within the scope of the 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
anfigenic fragmeni of said protein or peptide is an auto-antigen.
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synthetic polymers. The adjuvant activity of lipopolysaccharides and

muramyl dipeptides appears to be mainly mediated through activation of

the macrophage, whereas B. pertussis affects both macrophages and
\mRhpcyiss, Further examples of adjuvants that may be usefylwhen, .« nqn67s
incorporated into immunogenic compositions 20according to the present
invention are described in US 5,554,3723Adjuvants useful in both

prophylactic and therapeutic vaccines according to the present invention

ma d i s aluminium hydroxide and aluminium or
caldiumipio s iatesegels, ivibatim ddhs cdsirfactant dased by the nucleic

25formulatigng.sueh as MESPHpigraflidize &@?@@%ﬁé&@?%&gp‘%ﬂa‘{beay
water emulsion), 0521 (purified saponin), AS S2, oil-in-water
emtiiiH 'ﬂ"ﬁﬁ”&%ﬁh@gﬁ‘i@@ |?pﬁafﬂrﬁ/ﬁﬂi_9%“@§ﬂ)?*w&%?ﬁﬁé PEEag I aRcPt
1S A«i@ erigiabiti pestsirate Hhiptidee Ry tgiomridtioeanis6 nieosttaidia g oetioaity
o, éﬂ@!ﬁ%@r@c{%&%mgﬁéﬁ;é@%@&éﬂ'w@W&Q&%@%@E&n@ Blade by a splicing

ImmunoChem Rese Inc., Hamilton, Utah), 30particulate adjuvants
suchHRRAFGE SRy (ﬁﬂ"Fa?ﬁgl%{?ﬁ?p%”s?ﬁﬁﬁl gERFAES ?n%"c‘:i’l‘ﬁ%Pétﬁﬂ@”l ARG guoeic
haesmiggglutinin), ASO4 (Al salt with MPL), ISCOMS (structured complex

of saponins and lipids (such as cholesterol), polyactide coglycolicle (PLG),
microbial derivatives (natural and synthetic) such as monophosphoryl lipid

A (P BSPER EHNIRBESEINEHIER R SR'3iaH SIRctofoNG e R BE8gYze the
(systhetidamyliziedampfasdcaramnds)yy Gy cheklipadabody is understood

g e 1%9%@9&?%%9%!3*6?899@%8%%%@@?&%&%?”

organise into liposomes), OM-174 (lipid A derivative), CpG mo

(syﬁﬂﬁ&?é"@ﬁ@éﬁtﬁl@éﬁﬂ@éedaﬁ% Hﬂ@“ﬁﬁm Py eipeagmstrs)thereot
mockfiecirapbie iakimongid Fcant CSucithiibonitexiarabiuyset effgeipassive

Enqogenous {J%S[%ﬂtan%mmgan%sms;%@mn &ah% é@ﬁ ;2’ &t 38 which the

Immudaptl em array), sinert ve |cles such as g particles.

Ad it é%k’é‘i’ﬁples of adjuvants comprise: Immunostimulatory oil

emulsions (for example, water-in-oil, oil-in-water, water-in-oil-in-water

suc@ag r%%nﬁf l%ﬁéncomplete adjuvant such as Montainde(r), Specol,
as_10AI(OH)3, AIPO4, microbial products,

Saﬁ@rﬁﬁ%%&@ﬁ%% W%*Wu@ﬁ@ﬂ%?ﬂ%@%w%%ﬁﬁ%ﬁﬁuc eic acid

formmdationssanstingntisasstimelatenaobehpiexesdBEO Mijeand at least one

cytgh{@% id 58 ama&tw@aﬁ&%%amgmpﬁg %ﬁrg’%ﬂ%oﬁﬁ?é?ﬁ or bbb e

list of 0ther commonly used adJuvants IS osed on pages 6
03086979 MA% Wt&éﬁﬁﬁ*’f?@réﬁﬁ}‘ﬁ‘ﬁ‘% Ayt e rkipgd 1sany of the above.
ImMmegenie cum iositonsradso di)do 4 mesitivemton may also contain
diluents such as buffers, antioxidants such as ascorbic acid, low molecular

weighg &mwmﬂb&%gm@%@wﬂmwﬁ@ﬂ%t@%namﬂé@ AcleSing to
carbo \,g/drat S mcludlngﬁ%cose sycrose or dextrins, chelatl%;%gents

sucfl (Gt AR BIAYGAERAR 8RR R BRI Rl

buﬁecedtsbiﬁr@wmlmeomnmmwmmmmoﬁﬁimhmmwm agive agent.
exemplaABRIRNALS SRR HALA LR AL R BRI al¥AD GRSl 1BRimal,

Immunogenic com OSItlons an amount accordln% to the instructions of
th &Fﬁ&%ﬁ%?&’cftw brates and more preferably to humans as they are non-toxic to the

cell or individual being exposed thereto at the dosages and concentrations
employed. Often the physiologically acceptable carrier is an aqueous pH buffered
solution. Examples of such excipients, carriers and nﬂethods‘of formudation may be
found e.g. in Remington's Pharmaceutical Sciences (Maack Publishing Co, Easton,
PA). Examples of physiclogically acceptable carriers include but are naot [imited to:
buffers such as phosphate, citrate, and other organic acids; aﬁi_ioxidants including
ascorbic acid; iow molecular weight {less than about 10 reéidues) polypeptide;
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25 Administration Vaccine compositions according to the invention may

be administered to an individual in therapeutically effective amounts. The
effective amount may vary according to a variety of factors such as the
mdividuabscspndition, weight, sex and 30age. Other factors inglgggy ib®os/o0067s
mode of administration. The pharmaceutigal or veterinary compositions

may be provided to the individual by a variety of routes such as
subgutanepuscieRrieatusr alnangringamusculatmAssyioisirasiany dbphilic polymers
pharmaceutical compositions is acc [ r 35par r o
et e e S
tissergjningraniyrosil aroRersestaissas dirrrPahnsdaRarpdinthattrasaphydrates

intr aVARB AoV OraAAZ406 3666 NG/ RALRANG/0QHRT 5ubh IEVERDEgar
intrgfcézjhi'g)%ngaIhorsint‘:(lzr;}tgg\cga}:!{asc(!)rfnig:gi?,tg;lﬂgrgF “q§ present invention alsg ...
has'the o“:]e?:ﬁvea ofnprow ing suitable topical, oral, systemic and '
parendéganprianinseeateaiyswRbiasdNsEeNAM. ipehshviane gyvep! (PEG), and
prophylaxisiazdtreatment with the vaccine composition. 5 For example,

the vaccine compositions can be administered in such oral dosage forms

as tablets, capsules (each including timed release and sustained release
formaliionelearR pawraRiicytaatresialzirerpritires Wekiadpseiective
SUSReRSIRASIHGN YRS ehBRaUISINGIIidayriniRCiiCRe iikewiss cheyimay effective
aIS%nk%guag g}'{}!gt}? rg eimatlzf%j %gg%/t?ﬂc u?’ébcz}gekgg %ﬁda&)gléﬂpé?'gmfg?sed within a

intraperitoneal,”subcutaneous, oplca with or without occlusion,

intrapiveoUrehTIEAT Kie ehiMpTerRSiaiR BReRARH vittibie SrERGREN SRIFIRCL s

theqarmacauiisal afsn Anvatiasiiiutmentiaxicr porpuptiabines vacoine; by
C”H%'%&%?ez%” af the hetein described compoun %&%@R&%@?J ¥§das a
prophylactic or therapeutic aggnP. AISO any and all conventional dosage
forreafitid DB arsmivewieiArtieinF I BEdEP PRI ST HTBPAiiagg the Induction
:nj%ﬁhémﬁf‘r&iﬁﬁﬁﬂW&Fﬁ%%ﬁ@m@%%e&m&nwﬁ@mhi%
yophilized forms solutions, suspensio [ Isio .
o T SR AR SR S, sy
dilesitierp rssdypinale dorag) samis MAlEYigBfpepemalsstie D uotiete pEieins,
mogeg2karntsisigaathedaeeingigampasiignageestingiadieids, amino
IveRiPD MANe. S Le daLLBLed 6 SURIIG RAOUPIRIAlioR. PUE N ARactive
Intravenous Or su catang%ugagm nistration, int adermal admini ’[rat|on,

intrefaRalislesd FHATSERTION, At Heddaratrifiiarsrsieroraradhiinistearsh,

recri@gbRiNistAsQNcAPUAgNE) Adibisuaiamupulnanatyhadgunistfaiirvants").

a”qr%%ﬂﬁ{saeﬂ 68 Wtﬁ%@n{?ﬁﬁ‘ H\%?/Si?é carried out with adjuvants and/or pharmaceutical
carriers. Conventional carrier proteins include, but are not limited fo, keyhole limpet
hemocyanin, serum profeins such as transferrin, bovine serum albumin, or human
serum alburnin, an ovalbumin, immunoglobuling, or hormones, such as insulin. The
carrier may be present together with an adjuvant or independently here from.

In the following vaccine compositions are meant o encompass compositions useful
for prophytactic and therapeutic use, including stimulating an immune response in a
patient. [{ is further contemplated that the vaccine composition of the invention does

not induce any systemic or local toxicity reactions or any other side effects,

Iny 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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administration. Furthermore, it is within the scope of the present invention
that the means for any of the administration forms mentioned in the herein
are included in the present invention. 30A vaccine according to the
RFESHR fvention can be administered once, or any number of i E)%éb{%bﬁ(]@;’b
as two, three, four or five times. Administering the vaccine more than once
has the effect of boosting the resulting infiune response. The vaccine
terln the vaccine in a form or body part

can fup‘]he r b osted by % in
different rﬂe PEBETHS %@ﬁ%l R84 6 Lpist [Diifrsed carriers,
honw@gimée%@ﬂ aduiterotbgolaisy seriisoted hamolegitissheostay of

shotimaduhesR et angss Fb%%%#@\ﬁ&\jﬁ»%?‘ NALRLSEAMPHES 1062 iousiy
constructs and more specifically the

00 O SRERF AN T IBBRIOON T B HERAHP oS feEiay e
samvgssing vertoesifidneterologous booster shot is where identical

constructs are comprised within different viral vectors. This is espeC|aIIy of
mtelrest when e adenoviral delivery as the human body raises an
LA ST AP b BRARUGRS D B0 B consiruc
exposéiestmiotis A preferpdsimbodiitestifthe poasent msemtion! o the group
thergiore RIS @tFBﬁ:B@%IﬂWJ&%%@%@EQH Edﬁé&’%w r%wgmﬁiéh%ccrma
optign of b %tl with the same (homologous) adenoviral vector
alte\f‘rrllé%%%% % U3 Bmbodiment relates to the sequential boosting of

a vaccine with different adenoviral vectors comprising the same

ConsteicEen bristeuecadBsHAHIRSAM AL %&@&%ﬂg&‘&?%g Ivs%tme is

the(gp sent I%enthn IS admlnlsterln the vaccine to th area, Insi

7
or G |
of infégsiopniirtie dodgsanbadistheitfedtorisdevaivddHaygne is packaged

feg’rﬁ@'%llﬁﬁﬂ@ﬂééﬁéﬁﬁtr&cﬂﬁéﬁlﬁ]&fy%‘?3%8{‘0'1’? &Eﬁci‘eﬂw@é‘hcmswgg ipe

f the present invention can be administered to any organism to w
may%e'%é??gf' BRPr e 8RRy A AfiRl B bR 8k%%ertebrate animal. It

falls within the scope of the present invention that the means and modes

of a@m&@H@@H&RMH&V@%E&@M%R&egompﬁhﬁn§8&9&%@ t@oo SIS s

recipient of the vaccine is a mammal and the mammalis in a

preferritPERSd te"i’ﬂyo?'?ﬁé’ﬂ%@ﬁfﬁﬁ%ﬁﬁSﬁ'Eél@ét@ﬂnﬁ%H‘Ftﬂw%sgjr%iPﬁQﬁd may
Cows ppigechors et Jesisb by youtss | temsy mioes balsg MGNK@¥Sa€l0gS LIS in

angwmge\x@emm@ﬁ@wmh%mmgme&gg% MARA! IS MY e

bo iment %}‘ theé)resent invention includes a vaccine

com Y%ﬁ’rfﬁﬁﬁ'&c SinpHEIRg I ER ¥ERIgTECHTE HHErelinm orenanstigsma not, and
acﬂ‘&@ﬂﬁ@?‘@d@ﬂ!@w giffectfitonibiatacat tioniseddiseng kinsprifsalnitigtictove.

chwﬂﬁfh&r ABBHLICS, tﬁ@%r@'&!@ﬁgﬁﬂ%cﬁy Fglﬁfé%smcé)%@@ﬁ@% ?ﬁ%‘fﬁ% gﬂgast one

%tlmula W% molecules of the immune system. 3 Another iment

of BTSSRI TV BR FORCsmBYiaBY & Kieotsists aﬁ)ﬁé@ﬁ“ﬂ*@wﬁml‘]%@%m
at Whet erehivegritimeateimpositiyrepiidoisingtousny af teiahavegarneans be

forpﬁgfﬁﬂﬁétﬁf'@ﬂa%gfﬂﬁﬁﬁﬁ?ﬁr and 5?9‘15?@'[81’% 'E)@ﬂ Qﬁl’%‘l‘%cgg @eScﬁbgfi above

within the scope oft e present invention to |nc ude mult {3 osages 0
the &fseo \733365 cell or it may be prepared by chemical synthesis by methods

known in the art. As desciibed in the above, such chimeric proteins and / or peptides
may be coupled to carriers to increase the immunologic response to the proteins /
peplides and may be administered with or without an adjuvant and/or excipient.

Adipyvant
Adjuvants may be inciuded in the vaccine compasition to enhance the specific
immune response. Thus, it is particular important to identify an adjuvant that when

8|9‘18%%‘?H55\1é’88&5&b“6? a‘aﬁ@ﬁﬁfﬁf&%mbpﬁmﬁémamesc
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WO 2007/062656PCT/DIC2006/000675 43 or several different vaccines.
In a preferred embodiment the kit of parts further comprises a second
active ingredient. The present invention further comprises a method for

wduogarsdgmune response 5 in an animal, comprising admggisterB@ddeos7s
the animal a vaccine according to any ofgqne above. The immune

response is, but is not limited to any of the following types of responses:

an "éﬂﬂ%]hé@'@%ﬂq{%@’a%@eﬂ@%é}a%%d ARl E&%ﬁ&r%%%@ﬁ:cles such

response, a T-cell response, a CD4 T-cell dependent

resﬁér?é@”ﬁ‘@@ﬁwc I ﬁﬁﬁéﬁ&%@hmﬁé’sﬂﬁﬂﬁ sersd !"IEJ B8IITHEHERYRNE
respiehsenmadiy Badls H0depericentinpoitive regpbisef iddiatngransétitgdspecitic

fallipgWiHB IR SEORsHOL ANESERbILRILONR Mg e %%efoewm}th fwo

at least one vaccine according to any of the above and administering said

at | S5 YRSgERM AW PeTdIERE it TR GTRIL o e QWPBP%?BBW%&%SO
of amfanisdab dhienmvengenicatsopositonpastes tresenidit acid construct
according the herein described for the preparation of a composition 15for
the production of a vaccine. Said vaccine can be but is not limited bein

I EHETRETRhAGHIY ARG M B ReaRiATELT a0 AR ST il dag e
in asntitiviek ol isboestdrihetectis Detetiled deserptits afdhebdiawmgsch setting

20 Ftl%lfcﬁe]ra:%éh&@@té %%Y"E‘%%Mﬁ&ﬁtééQHQ%%%RM&& i era &ong

Schematic drawing of Ad-GP expression cassette, B) Schematic drawin

of mﬁ@ﬁvéﬁﬁvég%rfeag%%&ed é‘ﬁ&\RﬁPf‘?é’%llEE Hsé gita%%rws?%%wn
LCRp£sRIBrito pes inficG B sEtisneyuimbdiiied preteimpondits of the vaccine

Cytegﬂmkaw %ﬁ&l’u%}?ﬁﬁé’ AhjMAant Atk CMYER k698 her required that

Glycoprotein from lym ocytlc choriomeningitis virus, STOP : Stop codon,
25PBR20MERAIPP AIFR AU IAGH LA ﬁ‘i’dﬁF@eeré‘E%@ aHH"@b?FP%‘Hma
respbaisasdo adienenirus encoded epitopes. C57BL/6 mice were
vaccinated with 2x107 infectious unit (IFU) of Ad-GP or Ad-liGP in the

righid gaﬂbf&@m@fq é@m@&égmm%damm& va@quaaaae ébm;sm@%rmf
epl?{f E :c%lc CD8+ o 4+ T c Were determine mtraé Iu

sta 8&5%?&" cﬁiE E‘ﬁ“y ?é’BféCé'he&&TEp%% 8 rEpTe: %%n?
Av@@@@l(swgprsﬁcaﬁdaamd@mndm@mr@fega@fmmrﬁdlsmrgaméj@tctbsﬁefore the

an @E&%J l/é%%I@élﬁ%l@f@dﬂ}ﬁwé%@&@@ﬂQ%@ﬁi?ﬁﬂ%mnﬁﬁs%@abw
mice., %:5 B/c ﬁl—tl 8 F1 mjce ¥vere vaccinated with 2x107
&e Ciﬁe rg

IFUSB? nAﬁ'SI-f Pkﬁ"rjldef%otpad On day 21 post

vaccination the number WO 2007/062656PCT/11IC2006/000675 44
The choice of adjuvant may further be selected by iis ability to stimulate the type of

immune response desired, B-cell or/fand T-cell activation and the vaccine
composition may be formulated fo optimize distribution and presentation to the

relevant lymphatic fissues.

Adjuvants pertaining to the present invention may be grouped according to their
origin, be it mineral, bacterial, plant, synthetic, or host product. The first group under
this classification is the mineral adjuvants, such as aluminum compounds. Anfigens
precipitated with aluminum salts or antigens mixed with or adsorbed to performed
aluminum compounds have been used extensively to augment immune responses

- in animals and humans. Aluminium particles have been demonsirated in regional
lymph nodes of rabbits seven days following immunization, and it may be that
another sighificant 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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CS RGBS KR ¥RERIA

of epitope specific CD8+ or CD4* T cells were determined by intracellular
staining for peptide-induced IFN-y of spleen cells. Bars represent Avg SD

of 4-5 animals Figure 4: Ad-liGP exerts CD8+ T-cell stimulatory effects

hat Aredpdapendent of CD4+ T-cells. MHC-114" or C57BL/6 DS WSIR6 /000675
vaccinated with 2x1V IFU of Ad-GP 5or Agl-liGP in the right hind footpad.

On day 21 or 90 post vaccination the number of epitope specific CD8+ or
CDg Erﬁﬁ”ﬁg"\{ﬁ%ﬁ%&%@'WQIEQWQW%MQF@%MBﬁW%ﬁBQ%Wﬁed

IFN-y of spleen cells. Bars rep nt Avg. SD of 4 n|mal
e e e R

pro
|nfem@dmt@ﬁmzﬁum|eepwemw@@cmbrtehnwnhimvswa§fmﬁ@m@rby delayad-

Ad-{|BSRHR e RS mw&%ﬁﬁ%vc@&ﬂe%b@iﬁ%%%ﬂ%%d as actwa’zmg

vaccmatlon animals were c% llenged with 20 %%Iag e fo %g ﬁgmma‘:o
WWP&pﬁ%Wﬁ%e 5 Ctﬂ%ﬁﬁ]lf? @ OF 12340 4

Eac’aagmp esnsiftes ivhitod8atinpadsiuNBD miahs ool mmqtygﬁlceﬂ@%rmore,

Ad-lizRiqtfic %&%Q%ﬁo%ﬂ@ﬂ@%%g@ﬂ%ﬁm@@@Q%&@M\ananly
infection. C57BL/6 mice were va ﬁgd with 2x1V IFU of A

NP A6 ISR GHEIS FS6EPE TR GABER Pty the
wermghalievead witl Iue]f@ﬁrprfw(plaque forming units) LCMV Arm clonel 3

i.v. (intra venous). 8 days after virus challenge organ virus titer was
determined. Points represent |nd|v| %Hal anj shed I 6prese

detBBRBIFTIAIPB OIREMEE AT RIS 7RG A SR RGN R pacterial
to letivikd Gl \bevpridiies withsymitetizeg Godnmwramsotioriides: bpiidpemd host

YEHiBLA9 B3 0T Ad 5ePa fdd3RObrought

sham infected in the rj réf%ht hi 3 oot ad, On da%QO posy@g&gﬁ“o?acﬂve

anifidd GRAPEERER H‘ﬁvﬁ*ﬁeﬁboﬁ REERRCR
mutatiams NS agh ¥6 widivtheepitee seNatiityvabader et feradosis,
daxg, %%%@Hé‘héé‘%%@@bxﬁ%& amﬁ@s@ﬁgw Pranimalmoitplete
76 double nil, the gro s were 2 il
bR ahok Erish s ot Moy A b e M R ooVl ane
afteCobiGP tnacdRabticy, and. EHaltiigeilyitvitdid\adavenisinageordance with
mu{ﬂy%rﬂést@ém}ﬂwt gﬂ%ﬂ’@@;ﬁ%ﬁ%ﬁ%@ﬁ%‘@QJ@&HH%Q!%@MW}M%EEH
experiment aepicted in rigure ( Were a e CIJIC or
B AR Gy AN A o) o g ) R EBrecn
cellshBarsadp rdsortites) S deBvBtaminals FryindlieesCedthalid cDideT

cellregpREsesioragrination Wiz naked i d it ﬁﬁﬁ@@ﬁnﬁﬁants (Us
C57BL/6_mice were vaccmau?d with DNA coated

1 6-
o HEILS T o B 2 SRR GO SR DIA Gl Presen
cormietioragieoatéd aitity prasiic tdte sebivisdiried 5 wmgn o iraiegh action on T-

deliygg 591 m&%w&h%@(ﬁs&%m&%@mﬂ%@mﬂ@m Adjuvant,

|mmun|ze bdominal skin usi % hand

OGRS RO R0 BTSN B BGTEce pleyag i stucy o

corspressedieliomrédddpsijpas Thespanticksmotivederee favioelusisein
inogulatad Jonie Unes it annteraleb lhweskandibeniaowed to rest

for 1 week before investigation. The number of epitope specific CDS+ or
CD4+ T cells was determined by intracellular staining for peptide-induced
IFN-pafdypieschBodisarBats veprasaativaityesDneludiagdifithalshave been found to

be powerful adjuvants in combination with liposomes or other lipid emuisions. it is
not yet certain whether derivatives with sufficiently iow toxicity for general use in
humans can be produced. Freund's Complete Adjuvant is the standard in most

experimental studies.
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Figure 10: Prophylactic vaccination with Ad-lI-GP increases tumor
rejection. C57BL/6 mice were vaccinated in the right hind foot-pad with 2 x
107 IFU of adenovirus encoding either full-length glycoprotein of LCMV
Wd-faiR)oes@lycoprotein linked to invariant chain (Ad-1i-GP). Captls-WeiRoos s
infected with either adenovirus 10encoding full-length 3-galactosidase or
live LCMV (103 PFU of LCMV Armstrong’53b). About 3 months later all
mice . wer allen ed u utaneous injection of 106 .B16
e RS B A R e oot B dp o e afgieet e
tunsoitigeisiformagdrealibelisnals, but the majority of Ad-li-GP and LCMV
primed mice eventually rejected the tumor. Each group consisted of 7-10
als. 15Figure 1]F Therapeuti VaCCI ation with Ad-ii-GP increases
25K L DR PLIARS ”aﬁrﬁﬁ‘ﬂ g &%?@EY&” idd WErE eRallEnged
su mlmnsbg%ﬁbwm@gttoﬁr@fmraseaillenem’@mé[aﬁbm@lt@@llsimmm@ such
thedsGMPY Herbres PH3dRRItaRS: WhARIUMOrRMWET LD 3 pRa I Rhmise,
(day 5 after tumor injection), the animals were vaccinated in the right hind
foot-pad using 2 x 107 IFU of adenovirus encoding either 20full-length

glyécprenria afcoCVY ipabe®resentinieaigrglysisprotein asagonpedinkdoeir

to ipngyiaBd ﬁh@ﬂa%@n% @%bti%ﬁnﬁfﬁkstW&Vﬁ’&ﬁm@%@dNﬂmﬁi&%éniy somewhat
ade V|rus encodin I ga(%%% ct? sjdase or live LCM 103 PF
P et e e v R e
mmAilleangshray sicdiatdoaheat agssiepalizhiitheand dideesvinoh blddinegiefrects on
cer&@rs%m@%rﬁé%mﬁ@@&m 8@%{:@&%@@@ EplloptRehHigtes.
n‘}‘ haIIen e. Eac &\%\&%cons\}st daocfgr apr\gals F| éjrqeedj\}? o
efra?% ?&ﬁfﬂ a&fldH ﬁ\%f’ %W(‘éeﬁ‘ or A @Q?&I@
C5IMBLUS meiseoEsT és \RycTiriien %ah@ﬁt@hﬂ ifimeto bbip &g Reisns 2o croRipts to
of gAehVirkist %Bﬁxﬁ?@iﬁga@iﬁ'ﬂﬁfmﬁ'b&%&ibrﬁh’@%ﬁi@&i&@%@lﬁég, and
stoma ﬁli Virus VSVGP) o III 5} rotel esm{é -
S TR FORTRReT 06 PRI oo RS 1 gy
|nmméwda¢@@mm§mrm¢@§wmér@@n@bteu%ﬂmﬁwaﬂmqféh@ralmr@hage,

a”Wé’a@@%W&@%ﬁé@ﬂMﬂ%@ﬁﬂfe\@é@gh@f&@ﬁpﬁé‘éﬁésdmﬁther exampies
repr nt| hd al anim 3VOn the mdm@tgd goa,svaccmate mic

Wer ‘é‘f% oa rﬂﬁyl %ftﬁ? R A R e e R CO“%"QS“’O“S
regiﬁ@fd@@t@ﬁ‘lﬁéfﬁ%@@tlﬂvaaw SigrvRRITORIIN IS @nﬁﬁf’a@éﬂqated) mice
has been included for 3500mparlson Each group consisted of 5-10

[&cf 0 2007/06 %36P T{01C2006/00067 46 Figure 13: € SE (&
ES BL96"®

ﬁuse ul in bg @W }é can [ tharapeu es acc
ell responses or enovirus e co e pitopes.

m|@éegmméml@w@vhqsd?%mrﬁlsﬂ%@tqmava@wahhmm%aed
va@mmﬁﬂﬂwﬁmaaéw oFddf-iee Mcaﬁ%méﬁ@%&rhm%?ﬁ% gﬂ?dd

n the Indic St ]| + or
O S b R e B TR o Bt o
|Fww@ngp]e@ﬁ%@(@ng@ﬁgaponm) ASD2 (BBAS2, oil-in-water emulsion +

monophosphoryl lipid A (MPL) + QS21), Montanide ISA 51 and ISA-720 (stabilized
water in oil emulsion), Adjuvant 85 (containing peanut ofl, mannide monocoieate and
aluminum monostearate), RIB! immunoChem Research inc., Hami!ton., Utah),
particuiate adjuvants, such as virosomes (unilamellar liposomal cehicles
incorporating influenza haemagglutinin), AS04 (Al salt with MPL), ISCOMS
(structured complex of saponins and lipids {such as cholesterol), polyactide co-
glycolide {(PLG), microbial derivatives (natural and synthetic) such as
monophosphory! lipid A (MPL), Detox (MPL + M. Phlei cell wall skelefon), AGP (RC-
520 (synihetic acylated monosaccharide)), DC_chol (lipoidal immunostimulators
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the isotype control which determined the background. Bars represent Avg

SD of 4- 5 animals. Figure 14: Efficiency of Ad-li-GP constructs compared

to Ad-GP-Lamp-1 constructs measured by CDT' T-cell responses to

s aMiissepcoded epitopes. C57BL/6 mice 10were vaccinatggwithyois/000673
2x1071FU of the indicated construct in the right hind footpad. On day 21/ )
the number of epitope specific CDS+ celd was determined by intracellular

staining for peptide-induced IFN-y of spleen cells. Bars represent Avg..SD
of $ARIASRT %%%Wé%?%&%?@%ﬁs@%ﬁﬁq@%% f%ﬁﬁ?{i%l&ﬁ’#wmﬁgat
stofzycabietic wimdSdeoitiieddyrGR ivithutins oy séeryd e thetifsi 81pdified

Swalofasa Ripek Tsekands sepmsitednriudsdintherscrrimpiogahbalonadan
into the pacCMV vector. The resulting, vector was numbered 770 (see .
R e )

parfiNYBYHeALE REN P 1S | ACFPEY AR

763 ¢seecpattiakseaenoipertofm SEQ ID NO: 8) without the i

sequence incorporated was also constructed. 20Figure 16: Vectors with
IRES2ies KR MESSr Jgrads BasEMY: IMHESoARRSAS(ARI dwushsiedor
1163, s%f partjal se eq_cewhe eof inESE 2 'P NO; 913 w csonstr cteddbé/
cloRy e KEEZ T8 PrP- MEEEP R e 8L{?ec?oret'gi E’%ﬂ] and
restrictiopiein 2gnedigeshos Vhelgede@ntpeder Tiseesl aatisSicyéere. as
inchyaechin Aleo3’ piERiaiThedilgs ASdpcrifes afteh the AREI S semueARroducts, as

initiates 25 [ f .protein. / di
AR ARG T T 1T B L R e hes P

in SEGKIEA Deat0)asitviied hrelpde/qomnessniso frneieadids sl A- A list of

coRstcisa BT Res AR enianuilbagudie Bugheritustededwithe iist
reference to the foIIowir@] gé?(r;n?elreesﬁ It will be appreciated that what

fol BRSO By WAV SFRIE ZN& that modifications in detail may be
made while still falling within the scope of the invention. WO

2004 /RGRERORCHHNERRNE/Q00H & dHib Ereimplaibn Gl mebddrbirdiueatl

 CoPTES MRS NV IRA) BT Ry AS SUIE (21 U el s then

about 10 residues) polypeptides, proteins, amino acids, carbohydrates including
glucose, sucrose or dextring, chelating agents such as EDTA, glutathione and other
- gtabifizers and excipients. Neutral buffered saline or saline mixed with. non-specific

serum albumin are exemplary appropriate diluents.

Adjuvants are generally included in the immunogsnic compositions in an amount

according to the instructions of the manufacturer.

Administration

Vaccine compositions according to the invention may be administered to an
individual in therapeutically effective amounis. The effective amount may vary
according to a variety of factors such as the individual's condition, weight, sex and

age. Other factors include the mode of administration.

The pharmaceutical or veterinary compositions may be provided 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, intrameduliary, intrathecal, intraventricular,
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5(B6.129-H2-Ab1ImIGImN12 (142b)) were obtained from Taconic M&B
(Ry, Denmark). All mice used were between 7-10 weeks old and housed
in a specific germ free facility. Al! experimental procedures were

weofasmedzascording to local experimental guidelines. 10AdenQvifBR2006/000675
vectors: For construction of El and E3 deleted adenovirus-expressing,

LCMYV derived antigen fused to invariant’chain we performed 2-step PCR.

First e ohtaine Og‘a’eerf 5 ﬁg,a?%r PSR %W CO”IG%EBh”%heRg%% 8N8%ntion also
mouse Invarian aln and tl Ien coprotein a ese were

Joun@@@mgﬁw&@fm@wmmaﬁ%wﬁmmu@@i.aﬁyétgw@o?ﬂ@ﬁéﬁfﬁsteral
prir@a@még@nmimar@ﬁgﬁg fiab-ieneshreiRctawagraptpléies dndcsingienent

CIR Thelggtcadned frta ments were cloned into the pacCMV shuttle
vec or %ﬁame asm ‘was co-transfected with pJM17 plasmid into
HEK293 cells and viral lysates were obtained. These were cloned by

pla%ed@@miﬂatm m@xr% SORIRRRINGS @mm&am@wti@mn@raz dosage
|cat|on CsCI ntrlf tion as de cr| B [e

P B s I e reReR AR S Bluace
stoM@WﬁBQH’éﬂeﬁﬂ*ﬁné@W@Fﬁtl@éaAdiéﬁoeW’P%aﬁl@tPﬂ%? RRIGEIEREepyeRgions,
unrspaifiehdtssiasts Hash pasiale Eilanties hepwean-Ab arthd@nistersd in
Vaccmatlons | dIeS m| e fo acci ated Were est e
e B B TR AR Bie e AOR I ES A o
of 0viRawi ovghugianfecidranuieaiFele hfaktsinadownshved bﬂ%ﬂ tcikmge of

Arrasieng skang BRlpimanekimeaphRs0RMekiive Wik hdAGdRft #hblAVY the

clone 13 in 0.3ml.l.c. |nfe?tt0é1i%ggelfigzﬁgsa£gta%} CDSBJ;]ggﬁarH% '%}ﬁ%o od as a

ACcine, CoOMbr ar
menlngltls I’OI'T’IpWﬁ’]a'] r’Xmunocompe en mICG succumb on aays

10 preniplattinfedherapeaiitisesidenieaanysearll saveninarigsgge forms that

Imraggneleay #3138 e Mmmbﬁu&w&ﬂw@mu WRseRMRBLIAR
the C|I§ al severlt of acute LCMVlnd d meni ngh |\/|I e were so‘?(‘tl;(o%%

twu?e al?yc%P%om|ﬁpmal5€ranegf:§n\1/€eeﬁs a er I gsll Ieé:{ﬂO eat %ﬂd

OCCRHINRG IS mm!a@ysfqﬁ@r@ﬁ%@ﬂé@ﬁé@%&@ﬂ%ﬁ@%amygs
WQ ZARHEA BRI IPHBROSN0 ATibiBOpgaa s essiulants, buffer

determine V|5us yters in organs, these were first homogenized in PBS to
ylel%f}%’ﬂ?v W) organ suspensions, and serial 10-fold dilutions were
prepared. Each dilution was then plated in duplicates on MC57G cells.

Fonty-pigRtINeYHS afteiinivetann iaffﬁﬁe@@ﬁfﬂecb@aﬁ@t&wwﬂa@tgdo the
SR PASEISNBL oA LMY Bhea et Rl .

antl rapan%ﬁ%oﬁil an eerfll amln rate te ay

Jomrn%uWa@w@ahwﬁammgﬁi&m)adrﬁ@'ﬁtiﬁﬁﬁarmmé@é
coupfiemhiantdicasuiisexpessemiaspbHodisssEinistration, rectal administration,

vaginal administration, pulmonary administration and generally any form of mucosal
administration. Furthermore, it is within the scope of the present invention that the
means for any of the administration forms mentioned in the herein are included in

the present invention.

‘A vaccine according to the present invention can be administered once, or any
number of times such as two, thres, four or five times. 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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10Cell preparations: Single cell suspensions of spleen cells were obtained

by pressing the organs through a fine steel mesh. Abs for flow cytometric:

The following monoclonal antibodies (mAbs) were purchased from BD
RhasNingesSan Diego, CA) as rat anti-mouse antibody: Cy- perpka006/000675
15chrome-conjugated anti-CD8, FITC-coﬁugated anti-CD44,

phycoerythrin (PE)- conjugated anti-IFN-y-and PE-conjugated IgGi isotype

sta . Fl tri IS, ining; on f tr
e S T B R DA D s
19938 bl icorion| RaRRvSIS Gye1BTRPrised 1ok diHeresdiniaesforsobys is
Inteszpticnal bnmisrsioghehlsdrisihd Adbricor-anidneratientaf human body raises
LCMV-specific CD8+ T cell I tes [ ted in vitro,for 5 h at
A L el e D R
mortBaEP(3 onmfesrhrbrliftreAR, doe RSty ento) Airtaiermpirdates to the
recqiabinaioh b el bRt walbcRE B Sistgas:bpiepe LidoAbiggaonhd)iGme
After,_ 25 incubation cell re surfac i h i

e B B R A B BB et o
or 1§ ssetpiiddinesinercbe wapresth SHpIBIS SYFERYIEM NRSIBES GSTARMEINg the
Bectambigkiesord-ACSCalibur,.and at least 104 mononuclear cells were
gated using a combination of low angle and side scatter to exclude dead

cells and debris. Data analysis was conducted using Cell Quest Pro o
30(BrBivetiadauyiratien fieat oh the flersnaaerwpinada b@eresent invention is
eXPERBSIRG:dyimp Hecydi: PRt ereaniog kis yjisidulblengtmely trpxoieise the
(Ad-GP).. or,lymphocytic chariomeninagitis, virus full- len i i »
R G Ae R R R B SR G TORPIR trat e
2007fe6IBEEPEFER RB0BM UGS 1Y SEHeMmaL PepresRRams nGTdlRs is the
expligggon cassette see figure 1), were generated through standard

methods (Becker et al., Methods Cell Biol. 43 Pt A:161-189). C573L/6

mice were then vaccinated in the right hind paw with 2x107 infectious

unitSHeF RGP o tagiFieR I iy afiienweRd s Actmipistrssdrtoranyiarpanispgio which
90, 18pn36R RS Bpschhe gsnatiatnr i &M VlysansiaimapreHie within
T-cells were t analysed on splenic, cells. Eviden igure 2).

g A ReR s R PO oL & e S Hs (AL o
conPRMegIdAGHgIg iRdhe ReRieabe RRIBERGIRFRIEIAE dBoRFETS4S 2
andntziRprailage e sppnsesis Thusmealoriunbarsmictiorlis gemeraiagni

after Ad-HOP vaccination,were obtai t (- fter inati .
e Bl IR OIS 1AL AR RS, WELE ABECTRIER. mice
afteita B ERYR. c@@énﬁg@ end humans. In the most preferred embodiment the

mammal is a human.

An embodiment of the present invention includes a vaccine composition further
comprising a second active ingredient. The second active ingredient is seiected
from, but not limited the group of antibiotics, chemotherapeutics, 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. i is within

the scope of the present invention o include muiiiple dosages of the same vaccine
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CD8+ and CD4+ T-cell responses to adenovirus encoded epitopes in F1
hybrid mice: As C573L/6 mice are homozygous with regard to both MHC
class | and MHC class 151l molecules on all loci, we tested whether

Awd-kapgRd-liIGP could also induce an immune response inpCpiBbfBowsos7s

. BALB/c F1 mice that express both the H¥2b and H2d haplotypes. These

mice resemble an out bred population, but with defined haplotypes. The

experipents difenemeriocned hsaabelerdlttesitigenathbrrited pertayBier

aft AsGam he seepdrem figure 3, Ad-liGP efficiently induces
%fB}léﬂp(}% %Ic%%e%ponses toﬁrd]s a multitude of epitopes while Ad-GP

seemed to perform worse than in homozygous C57BL/6 mice. Example 3:

Ad-fieRhexersitvBaich-kelhstionatanseffecta didterg inthgpententiof response

DD SRS AReTRhTeaha e A unsan R dne SH0RBIE Any of

stimulation o Is Is the ability to traffic to endosomal

lysGAPRVEoMISAFIRERES BFRPERRIRI A B DRt imitasiesmngidne gllowhg yres
Gee&a'éwh&ét&?rmﬁwrﬂewmeﬁbi@e@lmj lamvieliperfanmedrdidEinbdiereofient
MI- Jg 'qugéﬁl BHSS r%éBé%@éf%C&HhchchQ!eEéYo%h Qé&b%%é’éeéecm

vaccl ate Wlth IFU o Ad-GP or Ad-liGP in the right hind

3075 ERIHAeR T BI08F Bs ORI IR SRITSEPERSHREDE B oo
spegifisr@BH imenGD fesgonsd sAnetiesd etetimihediby Withackitutaostaiithg present
for REBNIAS RAHEELIBN %A SPIRED H9Ua: AR CAANHERENAY 19141 b1 the

iciently induc cell responses directed against several
eplﬁ%’é@ %dtﬁé@lﬁ%%@@@@@EEQSE%W%@BWE@U@SH‘@ SgshRRER for
were:tamwerittbagrayhatissekmianvildl type imeatioN/&so encompasses the nucleic

20%(75';/8 %%ﬁaﬁ&gﬁér@ﬁﬁ@ cﬁQl%Wéeggrﬁééwlﬁe ﬁr@&rlb(ﬁgn(‘d?@%%posmon

rapid, superior an protection against lethal LCMV infection: A
weBbHE Ve HFliaR SR MRIN e STMEBTRNR B3RS uhip AR TR e for
invgstigadedmiabiiity of araagimatian to estfercinate ctmaibothiras2 ndisigsal in
po% %}ﬁafﬁgpggpon (peak of Ad-GP) and at 3, 5, 7, 14, 60, 90, 180 and 360
days post vaccination (Figure 5). Remarkably, we found that Ad-liGP
vaccinated animals vaccinated as little as 3 days previously were
proiegitiddgensipivacertiralrb@isinfection. Protection conferred by

ACERRNEE 8 J%éuﬂ%ﬁ&aér%%‘b RchdaysRoRIdREGRHONRTNO RIGIEGIAB.

Were seen at 60 or later. Furthermore, the Ad-liGP 10conferred

o RERHBR e BIATREESRP e BRR, %WW%@.H{W@efﬁewsﬁaeﬁxpressm
protestedagGhiost st e teb MiLsTv dindsotien. (B4 @Bler@opes. Ad-GP: ‘

adenoviral-glycoprotein, CMV: Cytormegalovirus promoter, 1i : Invariant chain, LCMV
GP 1-498 ; Glycoprotein from lymfocytic choriomeningitis virus, STOP : Stop codon,
PolyA : SV40 polyadenytation signal ‘

~ Figure 2: CD8* and CD4" T-cell responses to adenovirus encoded epitopes.
C57BL./6 mice were vaccinated with 2x1 07 infectious unit (IFU) of Ad-GP or Ad-liGP
in the right hind footpad. On the indicated days post vaccination the number of
epitope specific CD8* or CD4" T cells were determined by intracellular staining for
peplide-induced IFN-y of spleen cells. Bars represent Average (Avg) & standard
deviation (SD) of 3-5 animals.
Figure 3: CD8" and CD4" T-cell responses to adenovirus encoded epitopes in Fq
hybrid mice. C57BL/6 x BALB/c (H-2"¢) F; mice were vaccinated with 2x107 IFU of
Ad-GP or Ad-liGP in the right hind footpad. On day'21 post vaccination the number
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Ad-liGP efficiently protects against high-dose, intravenous LCMV

infection: Since we 15found that Ad-liGP protected mice against an acute
localised infection, we wanted to investigate whether the same held true
woadighsgrge systemic infection. Accordingly, mice were vagaiRased iéioss s
Ad-GP, Ad-liGP or sham (PBS), and chajll nged 21 days later by -
intravenous injection of 106 plaque- formlng units of the fast replicating

LCMY Llane L3siRiprpdaysiatet @Q I@@@'@’&é?eﬁﬂﬁ@ﬂ%rﬂ%aﬂular staining for

20infectious titers in_the lungs were determined. Although

conRSPEERSHReE 'Br‘éfgéﬁéﬁ?ﬁ%{‘]gvﬁéﬁﬁﬁfgasﬁﬂ rﬁ‘é@s- )S(Ei’ ﬁfﬁ”ﬁ/@é‘ém
sup€iradd Addifzie erteesi8A Tevel aionbelonetizetd dtectienitideibafdiet of

assap gy Ohiaipole @5?%?%9’8?@6@&%%35@1%%&§Mrﬂ3¥%7 IFU of Ad-GP

constructs with respect to kinetics, magnltude of response, long-term
imnfirfr i Dif0S e e doraatr MR SRRy CARS BREMAcEngEse R gumber of
belawiare copyifar e ypabRly SEddineag eatirotnet antadktu@EPsamaing for

Ad- B@;ﬁﬂé“iﬂ&&é&e@ﬁ%@%ﬁé@%‘%@l@”géﬁ%’ﬁ%ﬁ%@i\}g‘%% F3hfek.

30e.g. as described in Examples 1, 2 and 3, long-term immu ﬁ%ﬁ#
desEHBEE i ASARpEES "&HH’ @”QﬁHRﬁﬂ% B%@H%ﬁ%%%*r' ﬁ‘r?ﬂVV
Novefmﬁnstmﬁmbmedzmmmalmtmmas ottt icfuslong Ad-68chr Ad-HGP in the

CONHOH AR REETe GE By ol BRI RS WER chalenges

lysosomal targeting sequence of

200765688 Wbﬂ@ﬁb@@/é@ﬁéﬁw S ELP LtRERERGHI MotiRlty was
KE Yesoqiseirifoe 1f dizgs Fadh g gecretstedanicbtite Seanitenize NMbtersataty data.

adjgeghid@.iag %Eeﬁﬁf?é%ﬁﬁ?@%@éctﬁ‘é‘g&hé? h§iY S%Qrﬁr%%‘%‘&é%ﬁ(}ce
C-terminally adjacent to the’CLIP sequence
infection. C57BL/6 mice were vaccinated with 2x107 IFU of Ad-GP or Ad-liGP in the
right hind footpad. On day 21 post vaccination animals were chailenged with 1x10°
pfu {plaque forming units) LCMV Arm clone13 Lv. (intra venous). 8 days_'aﬂar virus
challenge organ virus titer was determined. Points represent individual animals.
Dashed line represent detection limit of the assay.

Figure 7: Ad-liGP confers superior protection to lethal LCMV variants with mutations
“inimmunocdominant epitopes; C57BL/6 mice were vaccinated with 2x107 IFU of Ad: -
GP, Ad-liGP or sham infected in the right hind footpad. On day 20 post vascination
animals were challenged with 20 pfu LCMV Arm 53b i.c. carrying mutations in gp33,
gp276 or both epitopes. Mortality was recorded for 14 days. For gp33 nil and gp278
nil, each group consisted of 5 animals, with gp33/gp276 double nil, the groups were

10 animals.

Figure 8 Frequencies of CD8" or CD4" T cells reacting 1o specific LCMV epitopes
after Ad-liGP vaccination and challenge with LCMV variants with mutations in
immunodominant epifopes. Surviving animals from the experiment depicted in figure
7 were analysed for epitope specific CD8" or CD4™ T cells by intracellular staining for
peptide-induced 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
pariicles 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 deilivered to the mouse per shot
(1 ug DNA per sﬁot). Mice were immunized at the abdominal skin using a hand-hald
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6. the sequence N-terminally adjacent to the CLIP sequence 7. t_he
sequence C-terminally adjacent to the CLIP sequence 10Alterations of .
antigen presentation context. In each construct adenovirus-encoded GP is

fweedyiosdsse-terminally to LAMP 2. N-terminally to the_ N-dom@iﬂmmﬁm%ﬁ
calreticulin 3. C-terminally to the N-domaigof calreticulin 154. C-terminally
to Hsp70. 5, N-terminally to li and C-terminally to the N-domain of

calrefeuigufAdtiGiRGap iy tegrodratte dedd asit Gr taomina) e HSBARe motive
(Ad”fﬁ%g.'?hﬁzgher%l!r%fcm 9 %{ﬁwcst%v%ge xfwuirr'%F ?’\r/%%feil ld\.rseee% %SF; Qﬁen allowed to
startin Pomt for a series of constructs in WhICH the P-fusiofis’are ™~ "~ )
fonoWéh Yyl averltieiargibyesiiaalienthn it POGRIE Sy itone apgeifie €RBddmgD4” T
VP21l Ivatat et s BM&W@E&I@Mﬁ%&dﬁﬁ?@ﬁbj‘bfﬁﬁf@%@ﬂ%ﬁﬂfﬁ?dm%plé‘en

C ifuse P is fused: 1. N-terminally to herpes
gﬁ&g& r\]/%%% éer?f(;%%qgf 6@%%@f%dﬁ§earﬁpnaaﬁy to HIV encoded tat 3. .
N-tef IS S EoRimeaGH R eeiRatin with Al ity aecsthenaonisekins
andmmc&ilmwegwéumeﬂmﬁﬁemﬂﬂﬁ@@ﬂkﬂaifﬁ?%&fﬁer@iM§thC?$@@ -

ILUS- ded GP is followe inte ,

o S o e G o e goproei
300%%%58%@%%%(%&&%|éiogﬁﬁﬂqmwdﬁ@@f@ﬁsmbmrmmoms
the efmengdoBtiargth @t@afwdmmeéegatt)t@@@ligéagw?ﬁm éipugngmﬁing
1. t \V ollowed by ite an ene .
oo o g e B R R e e Gl niraion o
H60'OrfisS WS DetrnemzestperreratmiodC8Ts sxive (rioh eitess. initially a

enhaneedvdelivensoircatsimaricsit sienalscrg sviakinershe Lomy primed
mice eventually rejected the tumor. Each group consisted of 7-10 animals.
Figure 11: Therapeutic vaccination with Ad-1i-GP increases average life span in
tumor carrying mice. C57BL/6 mice were challenged subcutaneously by injection of
10° B16.F10 melanoma cells expressing the LCMV derived GP33 apitope. When
tumors were palpable in all mice (day 5 after tumor injection), the animals were
vaccinated in the right hind foot-pad using 2 x 107 IFU of adenovirus encoding either
full-length glycoprotein of LCMV {Ad-GP) or full-length glycoprotein of LCIMV linkad
to invariant chain (Ad-li-GP); controls were vaccinated with either adenovirus
encoding full-length B-galactosidase or live LCMV (10° PFU of LOMV Armstrong
©3b). Mice were sacrificed when the tumor exceeded 12 mm in length or ulceration
was observed. The humbers in bold in the center of the figure represents the mean
day of death following the tumor challenge. Each group consisted of 7-10 animals.
Figure 12: Survival rate following vaccination with either Ad-l-VSVGP or Ad-
V8VGP. 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-
VEVGP) or full-length giycoprotein of vesicular stomatitis virus linked to invariant
chain (Ad-li-VSVGP). {A) On the indicated days serum samples were coliected and
in vitro neutralizing antibody titers were determined in a plaque-reduction assay,
dots represent individual animals. (B) On the indicated days vaccinated mice wers
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
comparisdn. tach group consisted of 510 animals
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2. All of the above constructs involving IRES sites, where the downstream

" gene is placed under cantrol of a separate promoter. 3. All of the above

constructs involving IRES sites, where the downstream gene is instead

fnrared@psa separate vector. 4. All of the above constructs pagaskundaioos7s
inducible promoter systems. 5. All of the above constructs placed under

e
cell type specific and/or inducible promo ‘t" r systems. 106. All of the above

cong éﬁ%si\ﬁ/h@ ;i@@ﬁ”‘fg@é? fex SH%}Ct%arTué?@ eﬂox‘/‘#&h ey Bﬁopes

encoding any o llowin antlge S, sever comprise mu

ant@@?%t@é@'é&éﬁfbl@ézaﬁéﬁé%%)&ﬁﬁ@%nm@@r@é&\é%bﬂ%ﬂd M3} were
VS VagdhdtugnzaAdN B4, dnfliusndr e Mbokdten zaAeNBh LM YobtPad. On the

LOY G, ERoln 67 g NE. U gamensberpesiiys (MIY.oD

corres on V8 VII’USGS and

ORF#EBIEHIERTY v %@w ToF BeRBtieintiucen Epitop spisesecells. Isois

antigenistgpslueneesaibfdahermetetheeerdlingd sp-at leprist AT AVPEESD of 4-
are nc%dtl—:-d in the same vector. 20See figure 14 for an example of a

comparison of the efficiency of Ad-li-GP pg33 and gp276 constructs
cornsifesttd RUTspay 1S3 sambugire st ie S Memorbamptructs

CDﬁﬁba'Ezﬁ@H E9SPDBSTS:AIRpOrRRSREM NS/ Ak ERBRaNsiNpiR a5 7BL/6 mice
e B e R el AR O O Bt

response. omp ara ve analyses

co r%ﬂd@ts%ﬁa%wﬁanﬁé @a’ﬁ}mmﬁm@ﬁ&h@@%&mﬁ: ﬁé@épwaﬁ kmeu(:s,

ma@ﬂﬁusm@fr EREPATRSR: INAgdenBERURNY TG MELR SOIRS BRedestéeEnt Avg *
n%tljn&y 30 AII constructs described in Example 6 are comparatively

alyse among Seach other and to Ad-GP and Ad-liGP following
alté‘?ﬁgéaﬁ@é‘ Bdvierirgg AReAchaatiotRT IReYbrpar Sorith vk sdemecdih was

fesﬁﬂgtlﬁ@dfw kipRtigsane éaqg@mlmhmmesﬁgpm@e Brfe@%sal and a
des r|be Cli:'u‘i rléa% 1 Za%rrlndariaaégncgoter {n unit as%\? Cerrgg&tlng

20 cficce
in EX mp VIrus dose nee e I’ mmunity

BTl et puetr 1 s SV UL Y =S

inCW@s@oMﬁ@mMﬁ&é@%ﬂ(ﬁ@@ﬁ@ﬂ@%d@ﬁ&@%ﬁﬁ&%%@l@t@w: 8)

sianais.and eytokine help whish 21,91 the, adramielg © described
Figure 16: Vectors with IRES2 sites. The vector termed “pacCMV ii MCS IRESZ2”
(and numbered 1183, see partial sequence hereof in SEQ ID NO: 9) was
constructed by cloning the IRESZ from pL?—iRESZEGFP into the 770 vecior by
PCR and restriction enzyme digestion. The sequences for I-scel and Srfl were
included in the 3’ primer. The first ATG site after the IRES sequence initiates
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 Ii sequence incorporated was also consiructed

Examples ,
The invention will now be further illusirated 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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5 injected with adenovirus encoded type 1 interferon, for example
tetracycline inducible IFN-f3. Furthermore, all the in Example 6 described
constructs are co-injected with adenovirus encoded cytokine, for example

olhrnéehdministration of Ad-liGP simultaneously with Ad-TetiGR &b aeers
separate sites of the body (Ad-Tet-onGP gpcodes GP under control of a

tetracycline 10inducible promoter). 3. Adenovirally delivery of any one of
the i%e 6 described inserts/constructs followed by homologous

viral tor bogsting with the same insert/construct or followed by
hetergoﬁ)g 9§ § g@&%‘r%ﬁ%@?ﬁ?@%ﬁﬁ?@ﬁﬁ%ﬁ?%@ﬁ?%a

adenovirus-encoded delivery of the same 15insert/construct. Example 8:

AC liBeconfrie ARG ESYREOL BIOSEIONANANS! IR GMYic 111 rrce
mfe(ééI 1? %?encgnpjﬁma or %8 pes mpho ic choriomeningitis virus
full-1 %t 5 rote (%3(!5‘) tﬁ‘iﬂ? 0 SRR SR Rsnmark).
varyirteioti genicivpraiessesad’ byOtWeqhe rgentile of GBBih eallsewilthgerm free
specHigity. fan e daaividyperigRe LLaIRSLAL e SR &R Tﬂstcf%égpe srimental

respon e to GP vaccination. The predominant population of CD13+ c
raiséf’ aéﬁﬁgt GP.is specific for the gp33 epitope, a somewhat smaller
population is specific for gp276, and minor populations are 25specific for

9p113:a00105 9R9SrAE N33 SR RAFERS e MRt iInymuno: do B}J&%ngg,
epit e] stl ated how nil mutations of either epitope
oA BB T BT BT SHECE R BB RGRT AR Frt we
protebtmedfmuamngé%ﬂ-m@%mSmmmuﬁ FOBEByHO maicesWetgiant chain
vacgn@mmm@eséwgwgﬁnm ﬁgsu%@qam@%wséégﬁdgw BERvitn

right hind footpad. Each %:jroup consisted of 5 animals. On day 9

vacd AR S ﬁ@%&?@feménaféa%trﬁémuﬁWW$% Jepgth 6P
(intrerserstpiilpd onsivgletstearRGRy TesSokdlmad fedigms ngpRZE pibnedtations:

or gpe?&‘@n%ﬁlﬁ%%t&“ waﬂwﬁe&/b%mwmsc@&%?&@& HirdNF17

n be seen from figure 7 d-liGP conferred supenor_gjrotechon

aga Hesmiehat ‘1EW?ﬁfe%ﬁf@e‘ga&@%ﬁ@%@b%9%?*@5%7 ARG MRERIARed by
Theptiesutsl grurifinatitatiosf ot g8 BAgPRIE0 eget fobepridGetion and purification by

200@%%@5@8&5%@89@4%@@?&&%&&‘(%@@ ?Q% f’ééﬁeﬁé}%% efl Biol. 43

2{ é%ﬁr siurvwln animals in the Ad- ham vaccinate
grﬂ% Vivitg P Pfoﬁﬂ%ﬂ%va%atﬁﬁﬁﬁ%%@wgdawm&ﬂﬁnox
epitBpeigpdeificicOgntertQBdvintelitelyint atetkddrastaentigeftoTU ratios

peptisigriadureg i-bLy of spleen 5cells. Expectedly, as can be seen from
figure 8, in the absence of either gp33 or

Vaccinations: in all studies, mice {o be vaccinated were anagsthetized and injected
with 2x107 infectious units in the right hind footpad in a volumse of 0.03 ml.

Virus infection: Mice were infected i.c. with 20 pfu of LCMV Armstrong clone 53b in
a volume of 0.03 mi 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 Einmunocompetent 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 afier
i.c. inoculation; deaths occurring less than 3 days after infection were excluded from
analysis. |
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gp276, the major epitope specificity of the CD8 or CD4+ T cells is gp276

or gp33, respectively. In the absence of both gp331gp276, the major

epitope specificity of the CD8+ or CD4+T cells is gp92. 10Example 9:
GlShoaneh6P4+ T cell responses to vaccination with naked DA lisaRoos/000675
and DNA-GP. To investigate an alternativgplatform for invariant chain

fusion vaccines other than adenoviral delivery, we tested the ability of liGP
and GP as naked DNA to raise GPepitope specific CD8+ and CD44 T

cells ' nd li- 15GP fragments from the |
e s 0 oe T LT G o enic
with DRASHSafEH 576 1/8tharagslausarnsiessneatepiditbalinbhdinbopg were
DNAfmgam:ddﬁaﬂddlﬂﬂi(@N&@ﬂiérﬁgm@ﬁBiN bﬁtﬁﬂi@&é}&@lﬂ&ﬂ@éﬁ%@@ﬁsﬁ%eight
suc : ot) was delivered to the mouse per .
shoﬁ’%ﬂai?gegfﬁ(ﬂeg ﬁ%%%’n%’zfggtg%é@é@ om ikrllvaefes%?%cstlengugiﬂ%ﬁnaqﬂ%ﬁﬁj '&aér‘i%t anti-
gun 'FOMANAYE-EhTBIBRAY esrapasscativiar appIeOtEl 2 itirsipantcte
mo;meefmeadihﬂm (\Mﬁfﬁnfmwﬁx@f%ahftwﬂeﬁgmmmﬁmgrrﬁwr@b&;g&m?mod’s
an e efare Investigation e number o
b I St e e ek o
staiﬁﬁ?g‘?or peptide-induced IFN-y of spleen cells. As can be seen from

figure 9, DNA-IIGP efficiently induces CD8+ T-cell responses 25directed
agairell separafiopitciiesieEri ot BiormsdsfliGfRecnnigiseapastosined by pressing
protﬁg@@a}gﬁm%ghgllﬁ@&gg,%ggmor cells expressing the gp33 epitope
from LCMV. Under normal circumstances, tumor cells express 30several
different antigens recognized by T cells. To determine the efficiency of this
resgerder 816 F10mmieriomdodelidsngxpoessiogalpddbdias HGNDE were

3255%&%3%%?%%?@%@3@5 Wgao,@lﬂdﬁapaﬁ%mgﬂge antibody: Cy-

-GP or Ad-liGP in'the i

foo U REUHSIARS 8B i hials- IO ARl PYooerythrin (PE)
Ad-Sijaieositiéid e 8% (aed) Biftrecrhryati) dy @ fisotgpvetdm eV (positive
control). On day 90 after WO 2007/062656PCT/01(2006/000675 55
vac‘g}nation/infection animals were challenged with 106 tumor cells

SUBCHARES ST GG 55 GrRSI AR AR HEI GEarRtn WS ReRG TRESIZe
of tRecrudiag tinitrijesdtiaoetorl fouvetusd|(Anitnaisoibut avetunllydtieal of

immungseRee drsrieshiowals R33Nl SN IS INDONES S0 00,
Eacq ér%%p ﬁ?gilgted of 7-10 animals. 5 Prophylactic vaccination with
Ad-iCPPredl i Tt aRER HrRlom Rl PO9B TR Pl dsElmpalerprytemiyere
10%64nbathGP viedmetécaabihtals) 3% @D heiseerfsanpigtie £01 Wy/mi) in the
ma, r ed when a physician sees the

et e Ar h AR M o

B162RADRINHEleelIs SubiatarpbIRal Sxrems BuyepthbtduMangdmrd K). After

palpabbaﬂgﬁQ@i‘éézﬁbﬁ]@ %@ﬁgﬁiﬁ@d@ﬁ@w@ﬁ%@g f&l@hﬁmﬁxﬁé’ﬁi}%ﬂima 0.5%
were v Inat Wit X - [0) | 1n t‘ e rignht nin .
oot ek ottt T s 4 e Al o corvl for 20 min

Ad9ttalGetopldavemegalivectositiph Beotediskingtin IFBMISptsit\wnd at least
CORtOhohdM@iaar cells were gated using a combination of low angle and side scatter

to exclude dead cells and debris. Data analysis was conducted using Ceall Quest Pro
(B&D Biosciences).

Replication deficient adenovirus vectors expressing Eymphocyﬁc choriomeningitis
virus full-length glycoprotein (Ad—-GP), or lymphocytic choriomeningitis virus fuli-
length glycoprotein N-terminaily finked to murine invariant chain ((Ad-HiGP) for
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~also canin

" Virus quantitation was perfo rmed

15growth was followed by measuring the size of the tumor, and once the
size was greater that 12 mm in any dimension the animals were
sacrificed. As can be seen from figure 11, in mice given the therapeutic

AbHEIRaggine, the speed of tumor development was approxigaaaly alfoos s
of that seen in mice given Ad-GP as therapeutic vaccine, as measured by

number of days passing prior to reaching-a 12 20mm tumor size and

o Seh el Do A bl OB RIS R MR YRS S Witec

uce protec ing anti response

25 \f¥Quaheiairsed g &ﬁﬁO{f@rs?é@farﬂé@éfmdﬁﬁ“s?léuﬁmy (/BRh A Bret 89).
Indianzaigeotyipe weas Hsed damugheit %ﬁ%z@ﬂ%@@ﬁ@lm S WRIGious units

prOB@ﬁﬁtﬁﬁ‘o'BrLA%%?G%QﬁéAT%%%%ﬁ& %tof,f,%h |gye$|gu‘7’§@g§9?60

a ue assal

cellSA¥F K, Ef&@m%“%qla eﬂh%ﬁé aﬁmm@t@o\ﬁ@@@:fmép@@éwwa@e gnalysed

minimabstensial, eEckmay ((Eéé)ﬁg@nrgtamg%%/?{ﬁ;b p?le@'f@kﬂ@d lé?(g JiGP Jlnd?ced
pe an o, fet serym. One ml o
ea&%%{ﬁgmggy gpgc?c é\)] |cateest%0rrﬂ BAGYy e?‘sdo?E CRAS VB S

dlsﬁég%?é?&ij@@%m%j@ﬁrﬂi%ﬁh RRdr ﬁféiﬂé@ﬁoﬁ -fsti gesatinags 3T inpsedk
ooz;um@mmmommry@geﬂaaawmzdxlutlm wasRaRRaled: apding: at 7-14 days

mo i a mxture 2 5 ml 1%
L e S e RSPt SR  fono
CO%M&BI@%’EXWH‘QW a mixture of 1 ml WO

2007/062656PCT/1)1(2006/000675 56 of 1% agarose and 1 ml of 2 x F11
corit2 o neutralred. After further 24 hours of incubation, the

I + :
e M e

that Virtre TP iENS ZYIUFOME RERIFdReH Mirpeans '(%M@Qfﬁ‘ass "
et 3l MAeR stanai invdtgs 128B W6t eMidelRarad AepkE e dadidlyifarinduce an

signsainéSYsiAusadparplysis P hRas! 'Hﬁ@@tﬁ‘ﬁ?%&ﬁ@éf%%ﬁ%ﬁ'%‘%é Hoe

no ed ﬁfd the_animals expected to succumb within the next 2 urs
10SERTEL L BASRAERR R BUR A RIS-RERY amatisis arst with Aeftretwere
mixéegioiithesqlibe eshatmsdé virrs pidteddd soataiveappr edtnatelysiBRted to

PRyt AfteF JaBcafansybal :
it st O P g

petfi dishes aht aesaved YariRé prat Eeog??ggﬂﬁfd’lv@ilﬁjé%ﬁﬁléaﬁ@ed fo

asSaygreavomstadivinom opanimisTR Therughest 15serum dilution that

reduced the number of plagues by at least 50% was taken as the
Exampile 3:
Ad-liGP exerts CD8" T-cell stimulatory effects that are independent of CD4* T-cells:
As a potential mechanism of Ii function in the enhancad stimulation of CD8" T-cells
is the ability to traffic to endosomal and lysosomal compartments and stimulate
CD4* T-celis (Diebold et al., 2001, Gene Ther. 8:487-493) through MHC class 1], we
performied vaccination of MHC class |l deficient mice. To this effect MHGC-I17 or
C57BL/6 mice were vaccinated 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 paptide-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 fower than what is seen in wild type mice.
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neutralizing titer. 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- 20 VSVGP) or glycoprotein linked to

wy)a{ég%pﬂaw (Ad-li-VSVGP). On day 7, 14, 21 and 110 after d@’@ffﬂﬂ%@bﬂﬂ 675

serum samples were collected and in vitgg neutralizing antibody titers
were determined in a plaque-reduction assay, figure 12a. On day 3, 7, 14,

21 %Qg i%g g,fter vaccination, animals were challenged with 105 PFU of
VS) ally, and mortality was mﬁglstered over the next 14 days

figuhe-isis’ %@é‘éfﬁ@'ﬂrrﬁﬁ@ﬁ@ FodAvdelineR pRigriea Rt iStRAL LAY,
theibfezgraups weuggesting dih atcaltholsghsxpicanaidvaiiase ctirepareariamfd-GP

h f
A S0 oo o o

Ref@efoatipr{mealefdid i and af 3 Schridtefdet? 68%?%&%9?)& post
ThetsemettddFiglosFaRetonkaviyologyolha 28 A<tRd 5. \Ghdnefes mniBells

Adiesion a,'g\%?r']%gWﬁe%é@%%??&&ﬂoﬂs%ﬁsﬁ%&%’a‘@giﬁéi{rﬁﬁ%@@%yﬂéyECMV

Infectlon P. Christensen, 0. Marker and
Thdweeien Begedina sesirred mARRSToNsS1an AsEiaLatsl AARTS3haaue §ost
nonnsp&Rifiasionals causemcalte yelenprogre Sian lefaprifnet<abD& e, Thees-liGP

but dpaptingnsesel ﬁggeés&gygbﬁ%@a%w THiFOORRE A0 BB I6nger

an2|ger ngartner, an Zinckernage1.1991. Journal of
Vlrﬂ@éﬁ?@éﬂﬁ&ﬁﬁﬁé@@‘i@@b@é—%ﬁfﬁ%%n of 10lymphocytic

choriomenigitis virus with an immunological focus assay in 24- or 96- well
pla%%ggér T.C., R. J. Noel, W. S. Coats, A. M. Gomez-Foix, T. Alam,
R and C. B. Newgard, 1994. Use of recombinant adenovirus

for PretiRRE EigieRRIRG e ARSI SIGN-dore, biigrenaus ACKVHgRIgERSInce we
199&:&?&!&@@@%@9 dastspridohicel aysEinspiooycAt 8631882 ifhetivnlenaf wanted fo

|
ol el R AP R T R LGt s SRl MEta s
Zeﬁl@@oﬂiﬁﬂlyM‘F@ &1@@%&@%’@&%rﬁ@f%ﬁd%&éﬁ@u@{f@@r@%%b and
antigensrieiransiesiedalenditisveatiss Geasidmal 16487640 30r20Mauriss of the

C. Rethedh B b REEIS8G . B M99 ARl SR 005 20 Qg

infectious titers in the furigs were determined. Although Ad-GP conferred significant
protection upon vaccinated animals, Ad-liGP was superior and reduced fiters o a

level af or below the detection limit of the assay (Figure 6.

Example 8:
Comparative analyses of novel consiructs with respect to kinetics, magnitude of

response, long-term immunity and virus dose needed for immunity.

All constructs described below are comparatively analysed among each other and {o
Ad-GP and Ad-liGP with respect to the kinetics and magnitude of immune respense
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.

Novel! constructs based upon alterations to the [i fusions. In each construct
adenovirug-encoded GP is fused N-terminally 1o:

1. the lysosomal targeting sequence of li
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Association of intracellular proteins with folded major histocompatibility
complex class | molecules. Immunol.Res. 30:171-179. Pieters, J. 1997.

MHC class Il restricted antigen presentation. CurrOpin.Immunot 9:89-96.
aoReeket al., eds., Molecular Cloning: A Laboratory Madal &8l /00675
Spring Harbor Laboratory, 2nd Edition, Q)qld Spring Harbor, N.Y., 1989.

WO 2007/0626%PCT/0K2006/000675 58 Strumptner-Cuvelette, P., and

-P. Benarogh), 2002 Bigchemy Biophys. Acta., 1542:113, Multiple roles of

the invariant chain in MHC class Il function. Thomsen, R. A., A. Nansen,
C. Andérst# BEYoIRNERR 6 Marker, and J. P. 5Christensen. 1997.
Internatioriak | BiriRiseiogyc: 476 hd $66udoepetativinaiyBdelsrandiecBll$®
IS requiredsgaru@{!&\gval of mice infected with vesicular stomatitis virus. 59
Claims 1. An adenoviral vector comprising a nucleotide construct

encodifg: B &t taseaR ShaGR NGBS SE IG5 ORE N BHtaaBY felbedetdr

fragment ekegymotein or peptide which stimulates an MHC-I response
and/or gntercelulae speadingn2n,Thg ALRPRVIFA MEFALAGERLEING to claim

1, wherein the nucleotide construct encodes at least one protein or
peptidd or RGRVIFTE? S PORAAEARAILE ol h S FRRHERSE an MHC-|

response and preferably wherein the MHC stimulating protein or peptide

or TraQmeBhOLPLARIB- QS RERHSGIS R M %%&%ﬁ%@r@é@%%%ﬁ%@%ded

wherein the MHC associated peptide is selected from the group of: ER
loc&ZilidH&5tide, Golgi localizing peptide, Endosomal peptide loading
compattmérntlogalilyng palide, lysosomal, MIIC, 15CIIV, melanosomes,

secretery er-?é"r\'ﬂﬁ%lﬁ}Bbﬁa‘é‘ﬁ\géﬂﬁiéliﬁ%f"&gf?éﬁgbﬁﬁe MHC associated protein

or peptide or fragment of a protein_or Peptid_e is selected from the group of
sorting“sigriaf pRpalete & U RO 985 P8°Wreticulin and invariant
chain, «héremrsmialipteHepTial vector comprising proteins or peptides

relateckto ipterasiipi SRS ALY PR G VA RLiaiRe AdlicrCr)
6. N-terminally to Ii and C—terrhinally to Hsp70 (AdIiGPHsp70)
All of these construcis are furthermore used as the starting point for a series of
constructs in which the GP-fusions are followed by an internai ribosomal entry site
(IRES) and a gene ericoding VP22, HIV fat or Cx43. '

Alterations with regard to intercellular spreading. in each construct adenovirus-
encoded GP is fused;

1. N-terminally io herpes simplex virus encoded VP22

2. N-terminally to HIV encoded tat

3. N-terminally to connexin 43 {Cx43)

4. N-terminally {o other connexins and.interceliular gap-junctions constituents.
Furthermore constructs are prepéred where adenovirus-encoded GP is followed by
an internal ribosomal entry site (IRES) and a gene encoding VP22, HIV {at or Cx43
or other connexins and interceliular gap-junctions constituents,

All of the above construcis 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 molecuie, for example H80. This
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20connexins or gap-junction constituents. 3. The adenoviral vector

according to any of the preceding claims, wherein the at least one MHC
response stimulating protein or peptide or fragment of protein or peptide is
Rypsigapehain, the invariant chain preferably being organism 2 léﬁﬁmz}e@’/s
and/or having 85% identity to. SEQ ID NQ..2. 30 60 4.The adenovira

vector according to any of the preceding c%aims, wherein at least one

ector according teast one
the ot loaal e A At SRR B S e SRR L e

the preced‘i\*?@claims, wherein at least one antigenic protein or peptide or

an antigeni| isagmentoé saidpreteinvenprpiRicdsiarl g meddenaiedm gene
of: pathogenjg, organisms. cancet- ifi I tides, and proteins or
peptides a%ség%%%%vé%}] %"(r“'i‘%é nogrgn%a%ggﬁ%gi %gic%ﬁgfesponse oris an

antigente Hbif8rEpaptGansiraptainvgbtie FRagisentbesalitestiotisiieam gene
peptide at ieastShendenticanta ashantigeadiem the above group. 6.The
ade”OVAFa'AfF&%a&E&’\FQ!Q&%?r&é%% (@fa&%% Brﬁ%%f.?r%ﬁgc&'}%' mz%m‘%?e einheat

least one antigenic protein or peptide or an antigenic fragment o &G _ _
protein2t 56! 5 Hiriatpyca sa Y elviec rgarms seis v aprelit gRfipeinducible
group of pgthegensseepsising: virus, micro organisms and parasites and
preferably j irus selected from th . HIV. Hepatitis C virus, ,_
ionga A N R RS OALRIHe 8 Blo PR R e Rptaces
Marburg, papilRARAVRISCHRIRGRS R R4 HlevdRt gafieprofsirpey of which

peptide or gmpPisstigamnitcleagigient oésaidpinteinreppentdatgdiem agures 12

- micro Orga”riéni‘zs:?}ggp fr%’ﬁ‘utehn%aqﬁonB,?f:EMM%?\?%%‘?\W%%Q%E%%%F’LWV

Bacillus ar?thra(:ls, ylococcus species, anc ro species or wheréin
at least ondFantg¥dMiEpraibnieds P&bRirNT . dRuEiRegamE R agTPRIYirgs $hidV-68)
protein or pEptigke isif eptrasparasite &lectadiEPVhedgee Ofiuses) and ORF73,

g(')asm"d'“c SRFERbERATE0R PRSI FAG THRFLOTANA SRESAR:
sequences wili furthermore be combined so at [east 2 or more are encoded

in the same vector.

- See figure 14 for an example of a comparison of the efficiency of Ad-li-GP pg33 and
gp276 constructs compared to Ad-GP-Lamp-1 pg33 and gp276 constructs as
measured by CD8+ T-cell responses. As can be seen, the Ad-li-GP constructs are
superior to the Ad-GP-Lamp-1 constructs in their capability of evoking a CD8+ T-cell

response.

Example 7:
Comparsalive analyses of novel constructs and alternative administration methods

with respect {o kinetics, magnitude of response, long-ferm immunity and virus dose

needad for immunity.

All constructs described in Example 6 are combaréﬁve%y anélyséd among .each
other and io Ad-GP and Ad-liGP following alternative administration methods. The
comparisons are done with respect o the kinetics and magnitude of immune
response e.g. as desaribed in Examples 1, 2 and 3, long-term immunity e.g. as
described in Txamples 1, 4 and 5, and virus dose needed for immunity.
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61 7.The adenoviral vector 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. 58.The

adspnvitabygctor according to any of the preceding claims, Wtﬁre)ﬂ@o% H00673
least one antigenic protein or peptide or ay antigenic fragment of said

protein or peptide is from a polypeptide associated with an abnormal
physiological response wherein the abnormal physiological response is

an awg |seatse an allergjc reeccpon cancer or a congenital
mimsiration me
disease. Adenoviral Vector accordlng to any of the preceding

claims, @vhé#@raﬁﬁé%\@@vaﬁgerﬁﬁn peivaesd theivauasibmt-ctiairegong thmals and

antigenic pép@%@h@@pﬂdﬂ.%@n anmi@ezmmém@aemgma@%% are co-
peptide is select em, the grou |rect ink or a link mediated by
spacer region. ?fg denovirs ncoér aX%%rilfﬂberfi‘?ra%’l rf@ﬂ@}glﬁqﬁéy°]’ne

denoviral Veg
operative liARe# W@H&&%@%OWW;P@M th&Expaokr fegionibat odesratts are

least one h@mé@@&wm feHasml %b&!éﬂ@ﬁ%ﬂlﬁé %r\%k@s&%ﬂéﬁ% gpacer
vottor o e R e & coseerat sites

vector accordi aim any of the pr
one |nvarlﬂﬁﬁ%ﬁﬁﬁ’s(6§ér|%&ﬁ!e@ﬂlﬁk@ﬂi@@ 8Femsetveon otigfenicipotdins
or peptidem@ﬁ@ﬁ@pt&ﬁ@ﬁg;fragment of said protein or peptide: 2512. The

adenovi raI vector.acco of the rec;e claims, wherein the
vector %ar(éepﬂc\gflg] éqfe% AU BRI {)%HRISr?aﬁ?SFé\Bﬁgatlon
deficient atieRB% ?9§S@@Gf620ﬁgwﬂd\ka/dtm@b@¢im\smne@mnpnsa!lggawlth the

nucleic acishgRAHEHERGTRERRING falloalde 85 HUNS ABgHALVEY linked w&éﬁ% with
grogzbn or. tlde which stlmulates an MHC-I
d

or peptlde or fra ment of
response operat%v |nq<eeg 0 rBﬁéa%‘?ﬁfbe&ﬁ'@ BESHet 1BF Seftfde
or an ant@@'fﬁfﬂﬁ%ﬁ’ﬁé@& of said proteln or peptide. for use as a
medicament. 14. The vaccine according to claim 13, comprising an

ade@?\{ﬂr%l vaector as defined 10in any of claims 1 to 12. 15 The vaccine

ny of claims 13 to 14, wherein the adenoviral vector is
packed Wfﬁ%ﬁéﬁﬁ@ﬁg%@gﬁ@%@@%ﬂoﬁmh@ tpthapLaiMiposecties in

Coaibskantocallgistalglsbp A BhyH A SHRIRTIAIMYRR AUl HSINETY

Vecg;ﬂfcopro’gem (GP) comprises four CD8” specific epitopes of varying antigenicity,
measured by the percentile of CDB cells with specificity for the individual epitope
against all the CD8" cells raised in response to GP vaccination. The pradominant
population of CD8” cells raised against GP is specific for the gp33 epitope, a
somewhat smaller population is specific for gp276, and minor populations are
specific for gp118 and for gp92. As gp33 and gp276 are the major / immuno-
dominant epitopes, we investigated how nil mutations of either epitope
independently or both simultaneously would effect the efficiency of the protection
offered by the Ad-liGP fusion construct.
C57BL/6 mice were vaccinated with 2x107 IFU Ad-GP and Ad-liGP or sham infectad
in the right hind footpad. Each group consisted 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, gp2786 nil muzations 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 despiie the
gp33 or gp276 nil mutations. The double nil mutation of gp33/gp276 lead to the
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150r a viral expression vector selected from the group of: adenovirus,
retrovirus, lentivirus, adeno-associated virus, herpes virus, vaccinia virus,
foamy virus, cytomegalovirus, Semliki forest virus, poxvirus, RNA and/or
%M}il} vegtors. 16 The vaccine according to any of claims 13 to 15
wherem%ﬁm’

e vaccine 20comprises means for intramuscular, int?ﬂéﬂ%ﬁ%{bggeﬂﬂs
subcutaneous administration. 25 30 63%%7. The vaccine composition
according to any of claims 13 to 16, comprising a second active ingredient

whereifyahel J08pRtiR ATETRAG IR 1S LRBEYEIR ThEGBipipF Ad-GP and
antiyghicsachemaethesapeutics, anti-allergenics, cytokines and

Co'§3%!ﬁ“_"é¥m@£§ _[‘,J,Jﬁ %Sfe@ee}%@#{%%)’es&@é?e gnja%zénl%soé;ﬂgﬁé specific
compr|§|ngq. - a vaccine c_omp85|t|on comprising an adenoviral vector

accoPding eR¢hy ertRéYiafraselsipy stzining for peptidenpgicad ishiumbar'sen
Ogh%iﬂ]@d@%@éaﬁ@mﬁ&ﬁ@ﬂ@@@iﬁmaﬁﬁmﬁe S0minsiralotions ofdibar pBSer

the ki rts. 19 The use of a. L idi i
el A LRt e
distresestivetn priltoakrRowsgRRMHERAY S5 Sig PRIRiSRIgIRESPeciclly of the
respprses omaeTeisisaidgyaccine when 15administered to a subject may '
induce an immune response that is MHC-I dependent or MHC-I and/ or

MHC-I1I dependent. 20 Use of the adenoviral vector according to any of
cIaEﬁ_@.lIﬂHiﬁ.ﬁQ, for the production of a vaccine. 20 25 64 A Nucleotide
Vagahae and CD4* T cell responses fo vaccination with naked DNA-IIGP and DNA-GP.

To investigate an alternative platform for invariant chain fusion vaccines other than
adenoviral defivery, we tesied the ability of [iGP and GP as naked DNA to raise GP-
epitope specific CD8" and CD4™ T cells. The naked DNA comprised the GP and li-
GP fragments from the Adenoviral vectors illustrated in figure 1.

C57BL/6 mice were vaccinated with DNA coated onto 1.6-nm gold particles in a
conceniration of 2 pg PNA/mg gold, and the DNA-gold complex was coated onto
plastic tubes such that 0.5 mg gold {1 ug DNA per shot) was delivered to the mouse
per shot. Mice were immunized at the abdomiﬁal skin using a hand-held gene gun
device employing compressed helfium (400 psi) as the particle motive force. Mice
were inoculated four fimes with an interval of 1 week and then allowed fo rest for 1
week before investigation. The number of epitope specific CD8" or CD4" T cells
were determined by intraceilular staining for péptide—induced IFN-y of spleen cells.
As can be sesen from figure 9, DNA-IIGP efficiently induces CD8” T-cell responses ‘

directed against several epitopes.

Example 10: _
Ad-liGP confers superior protection 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 2x107 IFU Ad-GP or Ad-liGP in the right hind
footpad. As a control some animals were vaccinated with Ad-B-galactosidase
(nega’{ivé canirol) or infected with LCMV {positive controf). On day 90 after
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Abstract The present invention relates to an adenoviral vector construct
encoding at least one antigen and at least one protein or peptide or
fragment of a protein or peptide which stimulates an MHC-I response

argigiintereellular spreading. The present invention further refate$i0@ e /000675
vaccine comprising an adenoviral vectorsgonstruct encoding at least one

antigen and at least one protein or peptide or fragment of a protein or

PeRtide: M @ﬂ‘:ﬁ%ﬁiﬂﬁ@’irﬂﬁld\%ﬁé krespegse andior iﬂ&'&ﬁb@%@ﬂ@%ubcuwﬁaneousiy
sprea | The vaccine Stl ates,an |mmuner onse Cla
S e e SRS R TR B R ARE N SRR AN Bay o

makieer vmfﬁmuﬂcaema&srb«@xm@a“xﬁmmvm E@Wéﬁﬁt@fa@i@bﬁs»wards
Incrgaseaf dxHmsine ﬁ%mmmn@@ﬁ@w}@b&ﬁ%}é‘a 51207 B1iA24DK00

<1 Hholgc 17CO> F&s};[gtptln ver r?i%%<2:h > 1 <211>fr1287u:<21§>0‘9|c\3|ﬁhe
<2 T3SHIBRTSE SEPTENRE 9?2’8> < (58 5‘3%&[‘88 ) TEB0) 22345 7 8
gaG2ReS gg@\pgced to only 10% in Ad-GP vaccinated animals, as can be seen from
figure 10, '

- In many cases the tumor has already formed when a physician sees the patient. To
mimic this situation, C57BL/6 mice were injected with 10° B16.F10 tumor cells
subcutaneously. Affer 5 days the tumors were palpably recognizable and could be
measured. At this time point animals were vaccinated with 2x107 [FU Ad-GP or Ad-
[iGP in the right hind footpad. As a control some animals were vaccinated with Ad-g-
galactosidase (negative control} or infected with LCMV (positive confrol). Tumor
growth was foliowed by measuring the size of the tumor, and once the size was
greater that 12 mm in any dimension the animals were sactificed. As can be seen
from ﬁgure 11, in mice given the therapeutic Ad-liGP vaccihe, the speed of tumor
development was approximately half of that seen in mice given Ad-GP as
therapeutic vaccineg, as measured by number of days passing prior to reaching a 12

mm tumor size and animal sacrifice:

Example 11:
To demonstrate that the vaccine construct also can induce protecting antibody

response the VSV ihfection was used.

Virus and virus quantitation: Vesicular stomatitis virus (VSV) of the indiana serotype
was used throughout this study. Stocks of virus were propagated in L8929 celis
(ATCC CCL 1) and stored at -70 °C uniil 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
mi of each dilution was added in duplicate fo monolayers of L8928 cells in petri
dishes plated 48 hours earlier, After incubation for 80 min at 37°C in 5% CO,,
medium containing the virus dilutions was aspirated, and the monoclayers were
overlaid with a mbdure of 2.5-ml 1% agarose and 2.5 ml 2 x F11. Monolayers ware
then incubated for 24 hours at 37°C in 5% CO, before staining with a mixture of 1 m!
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Pro Glu Ser Lys Cys 25 ctg gtg act ctg ctc Leu Val Thr Lieu Lieu 40 ago

Cgc gga goo ctg tac aca ggc ttt Ser Arg Gly Ala Lieu Tyr Thr Gly Phe 3035

ctc got ggc cag gcc acc acc goo tac Lieu Ala Gly Gin Ala Thr Thr Ala Tyr
dabho7tteetg tac cag Phe Leu Tyr Gin caa cag agc cgg ctg gpeeBami@ /000675
aca gtc acc too Gin Gin Gly Arg Lieu As;éys Lieu Thr Val Thr Set
W02007/062656P071)1(20061000675 2 556065

of 1% agarose and 1 ml of 2 x F11 containing 1% neutralred. After further 24 hours
of incubation, the numbers of PFU were counted.

Survival study: Mortality was used as parameter for the severity of VSV infaction,
based on previous findings that virus titer in CNS correlate strongly with clinical
sympioms (Thomsen et al. 1997, Int. Immunol. 9:1757-1768.). Mice were inspected
daily for éigns of V8V-induced paralysis, and sacrificed when savere paralysis was
noted and the animals expected 1o succumb within the next 24 hours.

Serum neufralizations test: Serial two-fold dilutions of serum in F11 were mixed with
equal volumes of virus diluted to contain approximately 100 PFU/m. Afier 1 h of
incubation at room temperature, 1 ml of each serum-virus mixture was added in
duplicate to monolayers of L929 cells in petri dishes and assayed for the presence
of residual virus by plaque assay (see virus and virus quantitation). The highest
serum dilution that reduced the number of plagues by at least 50% was takeh as the

neutralizing titer.

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 glycoprotsin finked to invariant chain (Ad-li-VSVGP). On day 7, 14, 21

and 110 after vaccination serum samples were collected and in vitro neutralizing
anti'bady titers were determined in a plague-reduction assay, figure 12a, On day 3,
7,14, 21 and 110 after vaccination, animals were challenged with 10° PFU of VSV
int'ranasalfy, and mortality was registered over the next 14 days, figure 12b. As seen.
in ﬂ‘gure 12 almost identical responses are seen in the two groups, suggesting that,
although not an advantage, the invariant chain allows for antibody production and

does not have a detrimental effect on the production.
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aac ctg cag ctg gag aac ctg cgc at; nag ctt coo nag cot coo354 Gin
Zi% Len G?n Lgn Cgir?A%n Leu g\rg Met Lys Len Pro Lys Pro Pro 70758085
nag cot gtg ago nag at; cgc at; gcc acc cog at; ctg at.; cag go;402 Lys Pro
Vi) Berbysadet Arg Net Ala Thr Pro Len Len Met Gin Ala 9095499, 8405000675
ccc at; gga gcc ctg coo cag ggg ccc at; cag-ant goo acc nag450 Let Pro
Met Gly Ala Len PrO Gin Gly Pro Met Gin Asn Ala Thr Lys 105110115 tat

ggc Befeatnamed izig gac cat gtg at; cac at; ctc cag ant got498 Tyr Gly Asn

Net i His Len L.en Gjn Asn Ala 120125130 gac ccc

ctg &gﬁﬁ%@g %g&'sbg:é élzé%&zgg%ﬁfg ’ag'c_)Rf]c rc';(éaé ﬂ%\dg’c\a 5%W§WP?%9_4EHOU’“3§ of
Lys VAMHPIegy ﬁ%ﬂl_%ﬂ ¢4 Ghhseraian Lol GihAsioni@5be0nbasotgsam on T

cac Ctllsalsaaciacd aihgagRaETAIRGARGAIART gic ttt594 Leu Arg His Leu
Lys Asa Thr Net Gin Thr lle Asp Trp Lys Val Pie 150155160165 gag ago

e e M R lap o B
X n Kl L ' g ga
lr_lle:lsg ,?Iégegnr: g 5%&@%}%&92%& bLEP gl fEa Gty pRauarboen-speciiic signals cause

celi cycle progression of primed CD8+ T cells but do not induce cell differentiation.
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Leu Gin Gin Lys Pro Thr Asp Ala Pro Pro Lys Gin Ser Len Gin Lev

185190195 gag gac ccg tot tot ggg ctg ggt gtg acc nag cag gat ctg ggc

cca738 Gin Asp Pro Ser Ser Gly Len Gly Val Thr Lys Gin Asp Len Gly Pro
BODR0EAA@IC ccc at; tga gagcagcaga agcggtctic aacatcctge pCT/DK2006/606675
cagccccaca790 Val Pro Met 215 cagctacggc tttcttgctc ccttcagccc

ccagcccctc ccccatctce caccctgtac850 ctcatcccat gagaccctgg tgectggctc
titcgEdaroniteyacasgtiac&a arehRgBafatog R0 GRgARACBRhys. Acta., 1542:1-
acageaRANl IICOSR SRISLnenGAaiRaRsAYEY 0 0q00tangy! cccaggadt
ggccaaaagc tagacagatc cccgttcctg acatcacagc Ko agoc ecaac

acaaggctcc aagacctagg ctcatggacg agatgggaag gcacagggag 1090

iigggampﬁta(caec@mmc{cagmetgg@@tg@hmtmtméﬂm&@? P.
t tt ttocctitc
Greiilager! 1885 HEL ASRSIAIA FRIGAN0E! ARRCPACICLAURCIE L2HD o

occagcatca ctccccaagg aagagccaat gttttccacc

127698066%06@%6@%5@ 15873 91 0l dfesied with yesioiger FiRmaﬁﬂignsus
Homo sapiens <400> 2 Met Asp As Gin Arg Asp Leri lle Ser Asn Asn Gin
Gin Len Pro Met 151015 Len Gly Arg Arg Pro Gly Ala Pro Gin Per Lys

Cys Per Arg Gly Ala 202530
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Len Tyr Thr Gly Phe Ser lle Leu Val Tin Len Len Leu Ala Gly Gin 354045
Ala Thr Tin Ala Tyr Phe Len Tyr Gin Gin Gin Gly Arg Len Asp Lys 505560
Len Thr Val Thr Ser Gin Asn Len Gin Leud@in Asn Leu Arg Met Lys
65707580 Leu Pro Lys Pro Pro Lys Pro Val Ser Lys Met Arg Met Ala Tin
Pro 859095 Len Len Met Gin Ala Len Pro Met Gly Ala Len Pro Gin Gly
Pro Met 100105110 Gin Asn Ala Tin Lys Tyr Gly Asn Met Thr Glu Asp His
Val NB{"fis 115120i25 Len Len Gin Asn Ala Asp Pro Lea Lys Val Tyr Pro
Pro Len Lys Gly 130135140 Ser Phe Pro Gin Asn Len Arg His Len Lys

et his ML EAR Qe ey O TP A &

Gin Lys Pra)BhileRsp MR IS ET@1Ys 180185190 Gin Ser Len G|n Len Glu

Asp Pro Per Penfhy leabt Ghe Yadtdinrdeyse dR020P288n i 668 preib by BERtide

Val Pro Met which stimulates an MHC-!| response and/or intercellular spreading.

2. The adenoviral vector according to claim 1, wherein the nucleotide construct
encodes at least one protein or peptide or fragment of a protein or peptide
which stimulates an MHC-I response and preferably wherein the MHC
stimulating protein or peptide or fragment of protein or peptide is an MHC
associated protein or peptide, 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,
CIlV, melanosomes, secretory granules, Birbeck granules, 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, wherein said adenoviral vector comprising proteins or peptides
related to intercellular spreading such as VP22, Cx43, HIV Tat, other
connexins or gap-junction constituents.

3. The adenoviral vector according to any of the preceding claims, wherein the at
least one MHC response stimulating protein or peptide or fragment of protein
or peptide is invariant chain, the invariant chain preferably being organism
specific and/or having 85% identity to SEQ 1D NO: 2.
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210215 4 <210> 3 <211> 648 <212, DNA <213> Nun musculus <220>
<221> COG <222,(1)..(648) <223> <400> 3 atg gat gac caa cgc gac ctc

atc tot aac cat gaa cag ttg coo ata48 Metgpsp Asp Gin Arg Asp Len lle Ser
Ann His Glu Gin Len Pro lle 1510-15 ctg ggc aac cgc cot aga gag cea gaa
agg tgc ago cgt gga got ctg96 Leu Gly Asn Arg Pro Arg Glu Pro Glu Arg

Cys Ser Arg Gly Ala Len 202530 tac acc ggt gtc tot gtc ctg gtg got ctg ctc

ttg dot gdGeagayoutatvFstoTagaaigingiccuy\altie peedding Coinsevein at

Ala Gly @Qsﬁ@w@éfb@@p}%@@&@é&d@& {8C 119 406 LRENT R LR ELCRI GBI
a

gac aag ctgl192 Thr Thr Tyr Phe Leu Txgigin Gin Gin Gly Arg Len Asp

Lys Len g%%t%o.f the at least cne invariant ¢
5.  The adenoviral vector according any of the preceding claims, wherein at least
one antigenic protein or peptide or an antigenic fragment of said protein or
peptide is selected from the group of: pathogenic organisms, cancer-specific
polypeptides, and proteins or peptides associated with an abnormal
physiological response or is an antigenic protein or peptide or an antigenic
fragment of said protein or peptide at least 85% identical to an antigen from

the above group.

6. The adenoviral vector according to any of the preceding claims, 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 and preferably is
a virus selected from the group of: HIV, Hepatitis C virus, influenza virus,
herpes virus, Lassa, Ebola, smallpox, Bird flu, filovirus, Marburg,
papillomavirus or wherein at least one antigenic protein or peptide or an
antigenic fragment of said protein or peptide is from a micro organism selected
from the group of: Mycobacterium tuberculosis, Bacillus anthracis,
Staphylococcus species, and Vibrio species or wherein at least one antigenic
protein or peptide or an antigenic fragment of said protein or peptide is from a
parasite selected from the group of: Plasmodium species, Leishmania

species, and Trypanosoma species.
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acc atc acc too cag aac etg caa ctg gag ago ett cgc atg aag ctt240 Thr lle
Thr Ser Gin Asn Len Gin Len Glu Ser Len Arg Met Lys Leu 65707580 ccg
aaa tot goo aaa cot gtg age cag atg cgg agg get act coo ttg288 Pro Lys

Ser Ala Lys Pro Val Ser Gin Met Arg Net Ala Thr Pro Len 859095 ctg atg

Cgt cca atg too atg gat aac atg ctc ctt ggg cct gtg aag336 Len Met Arg Pro
Met Ser Met Asp Asn Met Len Len Gly Pro Val Lys 100105110 aac gtt acc
aag fac gfecaatennyiticesigrpesesitgdoarnycet by s ading\eidimar wherein at

Tyr Gly AgadVigtel Biktigimin sRois ¥abMekiblis Land 428515 B8% 80 rotein
tot gga ccc cg?ﬁag_ tacgg:(%rgg_ ctg aag_ggg acc ttc432 Len Thr Arg Ser

Gly Pro LEPEIAFYP BR TIRENS PRYPFE$0135140 cca gag aat
ctg aag cat ctt aag aac too atg gat ggc gtg aac tgg480 Pro Gin Ann

Leud ys HiRLRRNFASRIEF MELARR RuyALARD Jﬁé&&é%ﬁ&%%%ﬁﬁgem at

nag atc ttc gag ago tgg atg aag cag tgg ctc ftg ttt gag atg ago528 Lys lle .
Phe Gin S@FtTopaneligse’ B PERSPEASPR SR IYBRS SRgBw T 0l §8d protein

or peptide is from a polypeptide associated with an abnormal physiological
response, wherein the abnormal physiological response is an autoimmune

disease, an allergic reaction, cancer or a congenital disease.

9.  The adenoviral vector according to any of the preceding claims, wherein the
operative link between the invariant chain and the antigenic protein or peptide
or an antigenic fragment of said protein or peptide is selected from the group

of: a direct link or a link mediated by a spacer region.

10. The adenoviral vector according to claim 9, wherein the operative linker is a
spacer region, wherein the spacer region encodes at least one helper epitope
for class It MHC molecules or wherein the spacer region encodes at least one
protease cleavage site.

11. The adenoviral vector 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.

12.  The adenoviral vector according to any of the preceding claims, wherein the
vector is a replication defective adenovirus or a conditionally replication

deficient adenovirus.
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W02007/062656PCT/DIC2006/0041675 5 aag aac too ctg gag gag

aag.aag Ccoo acc gag got cca cot aaa gag576 Lys Asn Ser Lou Glu Gin

Lys Lys Pro Thr Giu Ala Pro Pro Lys Gin $60165190 cca ctg gac atg gaa

gac cta tot tot ggc ctg gga gtg acc agg cag624 Pro Len Asp Met Glu Asp

Lau Bar Ser Gly Leu Gly Val Thr Arg Gin 195200205 gaa ctg ggt caa gtc

acc ctg tga648 Gin Lou Gly Gin Val Thr Lou 210215 <210> 4 <211> 215
<2133 PRYVASBCRAINROFIIRE GRISRESTIBANNAERIA 36 ASHICHI 2% § 258F MU

lie Ser Asn His @}uaﬁaaaéxeﬁ]E@&%ﬁ@@ﬂ:&é@@@wﬁ@m@m&g@ﬁmﬁw ofa

Pro Gin Arg Cs Ser, Ar% %), %‘[%/hr 5‘/'%?)5 aI Bar \éa(lJ Legtwe[
Val Ala Leu Louﬂ_ou Arth 'Iryr et rP y
Gin Gin Gin Glylmi@iéu Asp Lys Leu 505560
b) at least one antigenic protein or peptide or an antigenic fragment
of said protein or peptide.

for use as a medicament.

14. The vaccine according o claim 13, comprising an adenoviral vector as defined

in any of claims 1 fo 12.

15.  The vaccine according to any of claims 13 to 14, wherein the adenoviral vector
is packaged by a packaging means selected from the group of: liposomes,
coated onto colloidal gold particle, viral expression vector, viral delivery vector
or a viral expression vector selected from the group of: adenovirus, retrovirus,
lentivirus, adeno-associated virus, herpes virus, vaccinia virus, foamy virus,

cytomegalovirus, Semliki forest virus, poxvirus, RNA and/or DNA virus vectors.

16. The vaccine according to any of claims 13 to 15, wherein the vaccine
comprises means for intramuscular, intravenous or subcutaneous

administration.



10

15

20

25

Thr lle Thr Ser Gin Asn Lou Gin Len Glu Ser Lou Arg Met Lys Leu
65707580 Pro Lys Ser Ala Lys Pro Val Bar Gin Met Arg Met Ala Thr Pro
Leu 859095 Lou Met Arg Pro Met Ser M@?’Asp Asn Met Lou Lou Gly Pro
Val Lys 100105110 Asn Val Thr Lys Tyr Gly Asn Met Thr tin Asp His Val
Met His Lou 115120125 Len Thr Arg Bar Gly Pro Len Gin Tyr Pro Gin Lou

Lys Gly Thr Phe.1301 j ' .
Me ﬁs p?&?yvel(ffi i&es %Qﬁ%%%%&é%%é’%ﬁ!ﬁgﬂﬁcﬁ%gﬁ% Ite.’/ﬁ @?&rﬁ@r’ismg a
2007/0638HER @TIFA CROTERI ETREN )8 ARoRE Sy S RINbs SRlsElRd from

Irz ;ergtlTaﬁlggthAél?rJ%M@bﬁ@g, 165ht0IerageysidssareslleegeGihs Giidkyees and
Lou Ser S CHABY BRI AT e A L0655 Glu Lot 1y Gin val
Thr Leu
18. A kit of parts comprising:
- a vaccine composition comprising an adenoviral vector according to
any of the claims 13 fo 17,
- a medical instrument or other means of administering said vaccine,

- instructions on how to use the kit in parts.

10. The use of a vaccine according to any of claims 13 to 17 in the manufacture of
a medicament for treatment or prophylaxis of diseases from pathogenic
organism and abnormal physiological responses, wherein said vaccine when
administered to a subject may induce an immune response that is MHC-|
dependent or MHC-I and/ or MHC-1! dependent.

20 Use of the adenoviral vector according to any of claims 1 to 12, for the

production of a vaccine.



210215 <210> 5 <211> 2587 <212> DNA <213> Artificial Sequence
<220> <223> Vector number 574 <400> 5 tgtatcatat gccaagtccg
ccccctattg acgtcaatga cggtaaatgg cccgectgge60 attatgccca gtacatgacc
ttacgggact ttcctacttg gcagtacatc tacgtattag120 tcatcgctat taccatggtg
atgcggtttt ggcagtacac caatgggcgt ggatagcggt180 ttgactcacg gggatttcca
agtctccacc ccattgacgt caatgggagt ttgtttRfgc240 accaaaatca acgggacttt
ccaaaatgtc gtaataaccc cgccccgttg acgcaaatgg300 gcggtaggceg tgtacggtgg
gaggtctata taagcagagc tcgtttag\tg\] 3qgg%ca\ga36oetccggtcgcg cgaattcatg
ggtcagattg tgacaatgtt tgaggct gatgaggt gatcSacatt
gtcattattg tgottatcgt gatcacgggt atcadggiEesdso tctacaattt tgccacctgt
gggatattcg cattgatcag tttcctactt ctggctggca540 ggtcctgtgg catgtacggt

cttaagggac ccgacattta caagggagit taccaattta60Q agtcagtgga, gtttgatatg,.
e eSO e L 18, Ay adsnone Vet OB hing

agtitagggoe atitvgyartcheideasans teaisinafgreridatet Brabeny acargtein or
ttttgcantadonaRic gt SlicRACAANMACACEIHETRHE aasdoncae) calgagtsteading.
gtttqg]aegggetsaecne%c]%%cea ict)%t(fgrgﬁgg%laaﬁgst%ag%%gme comprising an adenoviral
vector construct encoding at least one antigen and at least one protein of
peptide or fragment of a protein or peptide which stimulates an MHC-I
response and/or intercellular spreading. The vaccine stimulates an immune
response, especially an immune response in an MHC-1 dependent, but CcD4" T-

cell independent manner.



ataaggcagt atcctgcgac ttcaacaatg gcataaccat ccaatacaac ttgacattct900
cagatcgaca aagtgctcag agccagtgta gaaccttcag aggtagagtc ctagatatgt960
ttagaactgc ottegggggg aaatacatga ggagtggctg gggctggaca ggctcagatg
HORRWER.2807/062656PCT/DK2006/000675 7 gcaagaccac Cigaigiasde/o0067s
cagacgagtt accaatacct gattatacaa aatagaacct 1080 gggaaaacca
ctgcacatat gcaggtoctt'ttgggatgtc caggattctc ctttcccaag 1140 agaagactaa
gttcttcact aggagactag Cgggcacatt cacelagact tigtcagact 1200. cttcaggggt
ggagaatcca ggtggttatt gcctgaccaa atagatgatt cttgctgcag 1260 agcttaagtg
tttcgggaac acagcagttg cgaaatgcaa tgtaaatcat gatgccgaat 1320 tctgtgacat
gctgegacta attgactaca agaaggetgc tttgagtaag ttcaaagagg 1380 acgtagaatce
tgccttgcac ttattcaaaa caacagtgaa ttctttgatt tcagatcaac 1440 tactgatgag
gaaccacttg agagatctga tgggagtgcc atattgcaat tactcaaagt 1500 tttggtacct
agapealgea-aagaccggee.asaciagigl-cecenagigengeitgioado60
ccaatggttc ttacttaaat gagacccact tcagtgatca aatcgaacag gaagccgata 1620
acatgattac agagatgttg aggaaggatt acataaagag gcaggggagt acccccctag
1680 eattgatggacottctgatg ttttccacat ctgcatatct agtcagcatc ttectgcacc
1740 ttgtcaaaat accaacacac aggcacataa aaggtggctc atgtccaaag
ccacaccgat 1800 taaccaacaa aggaatttgt agttgtggta catttaaggt gcctggtgta
aaascegtev 1E360 ggaaaagacg ctgaggtacc cggggatcct ctagagtcga
cctgcaggca tgcaagcttg 1920 ggatctttgt gaaggaacct tacttctgtg gtgtaacata
attggacaaa ctacctacag 1980 agatttaaag ctctaaggta aatataaaat ttttaagtgt
ataafrgttRrasetdetyar 2020 tetaattgt ttgtgtattt tagattcaca gtcccaaggc
tcatttcagg cacctcagtc 2100 ctcacagtct gttcatgatc ataatcagcc ataccacatt
tgtagaggtt ttacttgctt .2160 taaaaaacct cccacacctc cccctgaacc tgaaacataa
aatdaftgca attgttgttg 2220 ttaacttgtt tattgcagct tataatggtt acaaataaag
caatagcatg:agaaatttca 2280 caaataaagc atttttttca ctgcattcta gttgtggttt
gtccaaactc atcaatgtat 2340 cttatcatgt ctggatcgcg gccgectaga gggaagatgce
tgaﬁé’facga tgagacccgc 2400 accaggtgca gaccctgcga gtgtggeggt
aaacatattaggaactagec tgtgatgctg 2460 gatgtgaccg aggagctgag
gcccgatcac ttggtgctgg cctgcacccg cgctgagttt 2520 ggctotageg atgaagatac
agattgaggt actgaaatgt gtgggcgtgg cttaagggtg 2580 ggaaaga 2587 <210, 6
<23229:8232 <212> DNA <213> Artificial Sequence WO
209]{962@@PCT/OK2006/000675 8 <220> <223> Vector number 578
<400> 6 tgtatcatat gccaagtcog ccccctattg acgtcaatga cggtaaatgg
cccgéetggeB8 attafgttea gtacatgacc ttacgggact ttectacttg geagtacate
tacgiaitag120 tcatcgctat taccatggtg atgcggtttt ggcagtacac caatgggcegt
ggatagcggtl60 ttgactcacg gggatttcca agtctccacc ccattgacgt caatgggagt
ttgttttggc240 accaaaatca acgggacttt ccaaaatgtc gtaataaccc cgcccecgttg

acgeaaatgg300 »
ctgeaggggyg gagyagogas gugudgagacs ttQQCtCttC cttggggagt gatgeacadgy 60
aggagaagea ggagebghoy ggaagatcadg zagocagtc atg gab gac cag cgce 34
' Mei Asp Asp Gln Arg
1 5
gac ctt ate tco aac aat gag caa ctg cocc atg ctg gge cgg cge cat 162
Asp Deu Ile Ser Asn Asn Glu Glan Leu Pro Mst Leu Gly Arg Arg Pro
10 15 20
ggg goc ceg gag age aag tge agc oge gga goee ctg tac aca ggc tFt 210
Gly Ala Pro 3lu Ser Lys Cys Ber Arg @ly Ala Leu Tyr Thr Gly Phe
25 . 30 35
too aktc ctg ghg act ctg cto ctc got gge cag goc acc acc goc tac 258
Ser Tle Leu Val Thr Leu Leu Leu Ala Gly Glan Ala. Thr Thr Ala Tyr
40 45 50
tte cbg tac cag cag cag ggc ¢gg oty gac aaa ctg aca ghke acc Tcc 306

the Leu Tyr Gln @Gln Gln @ly Arg Leu Asp Lys Leu Thr val Thr Sex



gcggtaggcg tgtacggtgg gaggtctata taagcagagc tcgtttagtg aaccgtcaga3e0
tccggtcgeg-cgaattcatg gatgaccaac gcgacctcat ctctaaccat gaacagttgc420
ccatactggg caaCcgccct agagagccag aaaggtgcag ccgtggagct

GlatanpaeadRo gtgtctctgt cetggtggct ctgctcttgg ctgggcagge cacsaeigRbons/oo067s
tacttcctgt540 accagcaaca gggccgcecta ga%aagctga ccatcacctc ccagaacctg
caactggagaGOO gccttcgcat gaagcttccg aaatctgcca aacctgtgag

ccagatgegg atggctactc660 cegftgctgat gcgtccaatg.tccatggata acatgctect
tgggcctgtg aagaacgtta720 ccaagtacgg caacatgacc caggaccatg tgatgcatct
qctcEhEtn ERoGrCCLETEY RGHIcEE diAuIgeRld qOANEE catiagaatct®*
gaagcatctt aagaactcca844 tggatggcgt gaactggaag atcttcgaga gaiggatgaa
gcagtggctc ttgtttgaga900 tgagcaagaa ctccctggag gagaagaagc ccaccgaggc
tccati3uts SaGACIT HEATIEa e DAL DAt G canoch™
ggaactgggt caagtcaeec 1020 tgatgggtcaegattgtgaca atgtttgaggectctgcctca

catcal tca 1080 acaftgtcat tatigtgett atcgtgaica cgggtatcaa |
B o SR B e Rt etk
tggcaggtcc tgtggéatgt 1200 acggtcttéd gggacccgac atttac@aag gagtttacca
atttaagtca-glggagiitd 1260 aatatcacadoigaacety accagceea acgeatgtic
agctaacaac toceaccatt $326-acateagtatiggguactiat ggactagasat tgacctticac
caatgattcc attatcagtc 1380 acaaéftitg caatctgacc tcfgéettca acaaaaagac
ctttgaecae acacteataasl 440 gintagitte gageciacagcloagialra gagggaactcs .
caattatésy eagratéet BGOPgegﬁ@tt@aalc’aa@ggc@ta Blccatccaat aeaacttgac
attctcag’La3 cgacaaagtg 1560" c?cagagcca gtgtaga%ﬁéc ttcagaggta gagtcctaga
tatgtttagasacigeeticgab28-gggoganaia catgaggast ggetgggaet ggacaggctes
agalffy-ddg atceitetyst 18O GtdGecagat hadhattad Tl atta 2oe
tacaaaatag aacctgggaa aaccactgca 1740 catatgcagg tccttttggg a?gtccagga
tictgegtteicceeyagaagactdatitct 18007 WO gaa atg age acg cac tec 642
20071H65656PET7 @8@)%/?6%8%@%c%@fdﬁa&&&%@@j&dﬁ?fﬁﬁcacct
ggactttgtc agactcttca ggggtggaga 1860 atccaggtgg ttattgcctg accaaatgga
Gaf eI S D BEC st dcad adicgmiresatgtan o
atcatgatgc cgaaftetgt gacatgctgcl9 gactagttga ctacaaeaagd géigctttga
gtaagttcaa aga gacgta gaatctgcct2040 tgcacttatt caaaacaaca gtgaattctt

tgafiGagia teanctac AEofanes 2300 RaudRh Ak Tloaldodl difccatatt’*

gcaattacto aaagtrttgg tacctagaar2160 atgcaaagac zggcgaaact agtatcccca

agtg:?é g(%%t tégg:%Cgagaa;[gggé%%ggcég%égtocgg a%tag:%gci'ac%gcc ac%tgtggc%tagg tcaaatcg 750
aacaggaage-€gataacatg attacagaga 2260 tgttgaggaa ggattacata
aagaggéagg ggagtacccc cctagcattg atggaccttc2340 tgatgttttc cacatctgca

tat@@%%&%a%ﬁg%&‘é@%&%%&Q@%@&%@Q@t@o@ccmt cteoe cacectgtac 850

ctoatocoat gagaccctgg tgeootggeote titcgteace ctitggacaag acaaaccaag 910
teggaacage agataacaat geageaagge cotgetgece aatchceeate tgtcoaacagg 570
ggcgtgaggt ccoaggaagh ggccaaaage tagacagatc ccogttechtg acatcacage 1030
agcctocaac acaaggcehbcee aagacctagg ctoastggacy agatgggaag gcacagaoag 1080
aagggataac cctacaccea gaccecaggt tggacatget gactgtocte teecctecag 1150
ccttbtggeot tggetbtict agectattia cotgoaggct gageeactet chtocottte 1210
ceocageatoa ctocecaagg aagagocaat gtbtttocace catcocoteooo ccocccecce 1270

[sleteisieisiotalale] cctgcag ) 1287

<210> 2

<211>= 216



cacacaggca cataaaaggt ggctcatgtc caaagccaca ccgattaacc aacaaaggaa
2460 tttgtagttg tggtgcattt aaggtgcectg gtgtaaaaac cgtctggaaa agacgctgag
2520 gtacccgagg atcctctaga gtcgacctgc aggcatgcaa gcttgggatc tttgtgaagg
ReB@asetmctt ctgtggtgtg acataattgg acaaactacc tacagagatt teaagaietas/oto67s
2640 aggtaaatat aaaattttta agtgtataat gtgttaaact actgattcta attgtttgtg 2700
tattttagat tcacagtccc aaggctcatt tcaggccact cagtcctcac agtctgttca 2760
tgatCataat ¢&gccatacc acatttgtag aggttttact tgctttaaaa aaccteccac 2820
acctageactgagcaigaaa cataaaatga atgcaattgt tgttgttaac ttgtttattg 2880
cagcttataa tggttacaaa taaagcaata gcatcacaaa tttcacaaat aaagcatttt 2940
tttcactgca ttctagttgt ggtttgtcca aactcatcaa tgtatcttat catgtctgga 3000
tcgoggeege ctagagggaa ggtgctgagg tacgatgaga cccgcaccag gtgcagaccce

3060 tgcgagtgtg gcggtaaaca tattaggaac cagcctgtga tgctggatgt

gacgatgﬁ gﬁg %1%8“ c%gggjbs&éaua%ﬁc%fégiﬁgfﬁs&c%% cgg%c%c:eﬁcgﬁ?gMﬁbtttggctc
tagcgatgaa 3180 gatacagatt gaggtactga aatgtgtggg cgtggcttaa

gag 232'<210>.7.<211>.1145 <212> DNA <212> Artificial
S B S atior miraber 7h8 Ca0% T igiaroad
gccaagtccg ceccatattg acgtcaatga cggtaaatag ccegactagc60 WO
2007/962656RGT{DA2Q06/000675 40 attatgacca gtacalgacs ffaggggact
ttcctacttg gcagtacatc tacgtattag 420 tcatcgctat taccatggtg atgaggtttt
ggcagtacac caatgggcgt ggatagcggt 180 ttgactcacg gggatttcca agtctccacc
ccatigaegi caatgggagt tigiitigac 240:accaaaatca:acaggaciit ceaagatgtc
gtaataagtc cgcoccgttg acgcdaatgg 300 gcggtagéfcg tgtacggtgg gaggtctata
taagcagagc tcgtttagtg aaccgtcaga 360 tccggtcgeg cgaattgtta attaagcgat

cgctatttaiar ataggegcgo cagittaaaen ¢ln Lew @lu Asn Leu Arg Met Lys
£5 70 75 . B0

Leu Prc Lys Pro Pro Lys Pro Val Ser Lys Met Arg Met ala Thr Pro
85 a0 g5

Leu Leu Met Gln Ala Leu Pro Met Gly Ala Leu Pro Gln Gly Pro Met
100¢ 105 110

Glr Asn Ald Thr Lys %7 @1y Ron Met Thr @lu Asp His Val Met Hig
il5 120 125

Leu Leu Glm Asn Ala Asp Pro Leu Lys Val Tyr Pro Pro Leu Lys Gly
130 135 140

Ser Fhe Pro Glu Asn Lew Arg His Leu Lys Asn Thr Met Glu Thr Ile
145 150 155 160

Asp Trp Lys Val Phe Glu Ser Trp Met Hig His Trp Leu Leu Phe &lu
165 170 175

Met Ser Arg His Ser Leu Glu Gln Lys Pro Thr Asp Ala Pro Pro Lys
180 185 190

Glu Ser Leu Glu Leu Glu Asp Pro Ser Ser Gly Leu Gly Val Thr Lys
i85 200 205

Gln Asp Leu Gly Pro val
210

[\ Iss)

ra Mel
15



420 aggccggcct aaggtacccg gggatcctct agagtcgacce tgcaggceatg
caagcttggg .480 atotttgtga aggaacctta cttctgtggt gtgacataat tggacaaact
acctacagag 540 atttaaagct ctaaggtaaa tataaaattt ttaagtgtat aatgtgttaa

actpeigalk QP ctaattgttt gtgtatttta gattcacagt cccaaggctc Attt CRg9e G 2006/000675
cctcagtcct 660 cacagtctgt tcatgatcat aatcagccat accacatttg tagaggtttt

acttgattta 720 aaaaacctcc cacacctccc cctgaacctg aaacataaaa tgaatgcaat
tgttggtg}t; 780 aacttgttta ttgcagctta taatggttac aaataaagca atagcatcac
aaatttcaca 840 aataaagcat ttttttcact gcattctagt tgtggtttgt ccaaactcat
caatgtatct 900 tatcatgemt ggatcgcggc cgectagagg gaaggtgcetg aggtacgatg

agagcsegcaR; 960 caggtgcaga ccctgcgagt gtggcggtaa acatattagg
aaccagcctg tgatgctgga

<213> Mug musculus

<220>
<221>= D8
«222> (1)..(648)

<223

«<400> 3

atg gat gac caa cgc gac cte atc tet zac cat gaa cag ttg cco ata 48
Met Asp Asp Gln Arg Asp Leu Ile Ser Asn His Glu @ln Leu Pro Ile

1 5 it ‘ 15

ctg gge aac cge oot aga gag ooz gaa agg tge age cgb gga got oty 96
Leu Gly Asn Arg Pro Arg Glu Pro Glu Arg Cys Ser Arg Gly Ala Leu
240 25 30

tac acc ggt gte tet ghe ctg gtg get oty cte titg get gugyg cayg goc 144
Tyr Thr Gly Val Ser Val Leu Val Ala Leu Leu Leu Ala Gly Gln Ala
35 49 45 ’

ace act gect tac tte ctg tac cag caa cay ggc c¢ge cta gac aag cty 192
Thr Thr Ala Tyr Phe Leu Tyr Gln @ln dlan Gly Arg Leu Asp Lys Leu
50 . -1 R 14 N

ace ate ace teg cag aac ¢tg caa ctg gag age ctt oge atg aag ctt 240
Thr Ile Thr Ser Gln Asn Leu Gln Leu Glu Ser Leu Arg Met Lys Leu
65 70 75 80

cog aaa tot goo aaa cek ghbg age cag atg cgg atg get act coc tig 288
Pro Lys Ser Ala Lys Pro Val Ser Gln Met Arg Met Ala Thr Pro Leu
85 30 ' 85

ctg atg cgt cca atg tecc atg gat aac atg cte ¢ttt ggg cct gtg azg 336
Leu Met Arg Pro Met Ser Met Asp Asn Met Leu Leu Gly Pro Val Lys
100 105 116

aac gttt acc aag tac gge aac atg ace cag gac cabt gtg atg cat ctg 384
Azn val Thr Lys Tyr Gly Zsn Met Thr Gin Asp His Val Met His Leun
115 120 . 125

cto acg agy tet goga coco ctg gag tac cocg cag ctg aag ggg acc tto 432
Leu Thr Arg Ser Gly Pro Leu Glu Tyr Pro Gln Leu Lys Gly Thr Phe
130 135 140

cca gag aat ctyg aag cat ctt aég aac tee atg gat gge gtg aac toy 480
Pro Glu 2sn Leu Lys His Leu Lys Asn Ser Met Asp Gly Val Asn Trp
145 150 155 180

aag atc ttce gag age tgg atg aag cag tgg ctc ttg ttt gag atg age 528
Lys Ile Phe Giu Ser Trp Met Lys Gln Trp Leu Leu Phe Glu Met Ser
1e6 ‘ 170 175



1020 tgtgaccgag gagctgaggc ccgatcactt ggtgctggcec tgoaccogog ctgagtttgg
1080 ctctagcgat gaagatacag attgaggtac tgaaatgtgt gggcgtggct taagggtggag
1140 aaaga 1145 <210> 8 <211> 1783 <212> DNA <213> Atrtificial
fenrnees20> <223> Vector number 770  attatgccca gtacptaass »006/000673
tcatcgctat taccatggtg ttgactcacg gggatttosa accaaaatca acgagacttt

acgtcaatga ttcctacttg ggcagtacac ccattgacgt gtaataacco cggtaaatgg

OCGgftﬁ%gCER? ¢ty gag gag aag.aag ceo act gag got ceca cct aza gag 576
Iyvg A8 Ser Deu Glu @lu Lys Lys Pro Thr Glu Ala Pro Pro Lys Glu
180 ' 185 180
cca ctyg gac aty gaa gac cta tet tet gge chyg gga gtg ace agg cag 24
Pro Leu Asp Met Glu Asp Leu Ser Ser Gly Leu Gly Val Thy Arg Gln
198 200 208
gaz ctg ggt cas gte ace ctyg tga 648
Glu Leuw Gly Gln Val Thr Zeu
210 218

<210> 4

213> 215

<212> PRT

<213> Mus musculus

400> 4
Met Asp Bsp @ln Arg Asp Leu Ile Ser Asn His Glu 8ln Leu Pro Ile
1 5 10 15

Leu Gly-Asn 2rg Pro Arg Glu Pro Glu Arg Cys Ser Arg Gly Ala Leu
20 25 30

Tyr Thr Gly Val Ser Val Leu Val Ala Leu Leu Leu Ala Gly CGln Ala
35 40 45

Thr Thr aAla Tyr Phe Leu Tyr Gln ¢ln Gln Gly Arg Leu Asp Lys Leu
50 55 &0

Thr Ile Thr Ser Gln Asn Leu Gln Leun Glu Ser Leu Arg Met Lys Leu
&5 70 75 80

Pro Lys Ser Ala Lys Pro Val Ser CGln Met Arg Met Ala Thr Pro Leu
85 8¢ 25

Leu Met Arg Pro Met Ser Met Asp Asn Met Leu Leu &ly Pro Val Lyvs
100 105 118

Asn Val Tar Lys Tvr Gly Asn Met Thr Gln Asp His Val Met His Leu
115 120 125

Leu Thr Arg Ser Gly Pro Leu Glu Tyr Pro Gln Leu Lys Gly Thr FPhe
130 135 140

Pro Glu Asn Leu Lys His Leu Lys Asn Ser Met Agp Gly Val Asn Trp
145 150 . 155 160



gcagtacatc tacgtattag120 caatgggcgt ggatagcggt180 caatgggagt

ttgttttggc240 cgcccecgttg acgcaaatgg300 WO
2007/062656PCT1DK2006/000675 11 gcggtaggcg tgtacggtgg gaggtctata
Yaggeaygeagestcgtttagtg aaccgtcaga 360 tcoggtcgeg cgaattcatg gayascascnoesss
gcgacctcat ctctaaccat gaacagttgc 420 ccatactggg caaccgccct agagagccag
aaaggtgcag ccgtggagct ctgtacaccg 480 gtgtctotgt cctggtggct ctgctcttgg
ctgggeadge %&c@éﬁt@ﬁeﬂt ﬁmtﬁ&%‘{gﬁyﬁ4@aé€ag%ﬂaéavg@gﬁc@@edﬁatga%aagctga
ccatcacctc ccagaaccfg caactggaga 600 ld’@cttcgcat gaagcttcé aaatctgcca
aacctgtgag ccagatgcgg atggctactc 660 ccttgctgat gcgtccaatg tccatggata
acafdﬁté@?t@@ﬁé@@fﬁﬁé@‘é&éﬁtﬁﬁﬁo Thr Glu Ala Pro Pro Lys Glu

180

Asp Met Glu Asp Leut Ser Ser Gly Leu Gly Val Thr Arg Gln

. Pro Leu
185 200 205
Glu Leu Gly Gln Val Thr Leu
210 215
© 210> 5
<211» 2587
<212> DNA
<213> Artificial Ssgquence
<220
<223> Vector pumber 574
<400> & ’
tgtatcatat geccaagtccg cocccctattg acgtecaatga cggtaaatgg coogoctgge 60
attatgocca gtacatgacc ttacgggact ttectacttyg geagtacatc tacgtattag 120
LLeatcegetat taccatggtg atgoggtitt sgeagtacac caatgogeght ggatagesgt 180
ttgactoacy gggattboca agtotcocace ccattgacgt caatgggagh ttogtttitgge 240
accazaatca acgggacttt ccaamatgte gtaataacce cgococccgttyg acgcaaatgyg 300
écggtaggcg togtacogtay gaggtetata taageagage tegtttagtg aacegtcaga 360
tccggtcgcé cgaattcatg ggtcagattg tgacaatgtt tgaggebotyg ccheacatea 420
togatgaggt gatcaacatt gtcattéttg tgcttategt gatcacgoggt atcaaggﬁtg 480
totacaattt tgecacctgt gggatatteg cattgateag titectactt ctggetggea 540
ggtcctgtgg catgtacggt ctiaagggac ccgacattta caaaggagtt taccaattta &00
agtcagtogga gtttgatatyg tcacatctga acctgaccat geocaacgea tgttcageca 660
acaactccca ccattacatc agtatggogga cttotggact agaattgacce ttoaccaatg 720
- attccatecat cagtcacaac ttttgeaato tgacctetge cttcaacsaa aagacchtttg 780
accacacact catgagtata gtttcgagec tacacctcag tatcagaggg aactocaact B4Q
ataaggcagt atccigogac tteaacaaty geataaccal ceoaatacaac ttgacattdE 900
cagategaca aagtgetcag agecagtgta gsacctbteoag aggtagagte ctagatatgt 8860
ttagaactgo cttegggguyg aaatacatga goagtggoetyg gggctogaca ggotoagatg 1020



780 ccaagtacgg caacatgacc caggaccatg tgatgcatct gctcacgagg tctggacccc
tggagtacco gcagctgaag gggaccttcc cagagaatct gaagcatctt aagaactcca 840
tggatggcgt gaactggaag atcttcgaga gctggatgaa gcagtggctc ttgtttgaga 900
{Pa9paagageticcctggag gagaagaage ccaccgaggc tccacctaaa gaassreigdonnsrs
960 1020. acatggaaga cctatettct ggcctgggag tgaccaggca ggaactgggt
caagtcacco tgagcgatcg ctatttaaat aggcgcgcca gtttaaacag gcoggcctaa

g ERECEETR A 08 tHILD Fatoctety agtogacety CagatHurycaagetyggat 1080

. clitgigaag gaaceiact fetglagigl gacalaatig gacagactac.clacadagaly - 1140
ttaaagctct aaggtaaata 4

agaagactaa gttchtcact aggagactag cgggcacatt cacchtggact ttgtcagact 1200
ct£caggggt ggagaatoca ggtggthtatt goctyaccaa atggabgatt chtgoetgoag 1260
agecttaagty tttcgggaac acagcagttg cgaaatgcaa tgtaaatcat gatgocgaat 1320
totgtgacat gotgegacta attgactaca acaaggetge ttitgaghtaag tteazagagg 1380
acgtagaate tgecttgeac ttatteamaaa caacagtgaa ttotttgatt tcoagatcaac 1440
tactgatgag gaaccacttg agagatctga Lggggghgoc atattgeaat tactcoaaagt 1500
tttggtacet agascabgca aagacoggeg aéactagtgt cecccaagtge tggettgtea 1580
ceaatgghte ttactktaaal gagacccact tcagtgatca satcgaacag gaagcecgata 1620
acatgattac agagatgttyg aggaaggatt acatazagag gcaggggagt_acceccctag 1&80
eattgatgga ccttetgatg ttttdécacat ctgeatatct aétcaécatc ttectgeaco 1740
ttgteaaaat accaacacac aggcacgtéa aaggtggeto atgtcraaayg ccacaccgat 1800
taaccaacaa aggaatttgt.agttgtggtg catttaaggh gcoctggtgta aaazcogtet 1B60
gosazagacyg ctyaggtbacc cgogggatect ctagagtega cotgeaggea bgesagotbg 1520
ggatetitgt gaaggaacct tacttotgtg gtgbtgacata attggacaaa ctacctacag 1880
agétttaaag ctcotaaggta satatazmaat bttttaagbgh ataatghtott asactactga 2040
ttotaattgt ttgtgtattt tagattcaca gteccaagge toatttcagg ceectcagte 2100
ctoacagtot ottoatgate ataatﬂaQGC'étaécacatt tytagaggtt ttacttett™ 2180
taaaaaacct cccécacctc ccoctgaace tgaaacataa aatgaatgea atigtbtgttg 2220
ttaacttgtt tattgeaget tataastgott acaaatazag caatageate acasatbtca 2280
caaataaage attttittea ctgeattcta gttgbggttt gtccaaact; atcaatgtat 2340
cttatcatgt ctggatcogeg gccgcctaga ggaaagotge tgaggtacgs tgagaccege 2400
accagghtgea gaccctgega ghgtggoggt azacatatta ggaaccageo tgtgatgotg 2460
gatgtgaceg aggagcetgag goccgatcac ttggtgotgg cetgeacceg cgetgagttt 2520
ggctoctageg atgaagatac agattgaggt actgaaatgt ghtgggegtygy cttaagggtyg 2580
ggaaaga ' 2587
210> &
<211» 3232
<212> DNA
«213> Artificiasl Ssguence



1200 taaaattttt aagtgtataa tgtgttaaac tactgattct aattgtttgt gtattttaga 1260
ttcacagtcc caaggctcat ttcaggcccc tcagtcctca cagtctgttc atgatcataa 1320
tcagccatac cacatttgta gaggttttac ttgctttaaa aaacctccca cacctcccoc 1380
tgaaccigaasacataaaatg aatgcaattg ttgttgttaa cttgtttatt gcagcttatarT4#ons/006675
atggttacaa ataaagcaat agcatcacaa atttcaaaa taaagcattt ttttcactgc 1500
attctagttg tggtttgtcc aaactcatca atgtatctta tcatgtctgg atcgcggecg 1560
cctatdggga aggtgctgag gtacgatgag acccgeacca ggtgcagace ctgcgagtgt
1620-ggcaataaac.aiafinggaa ccagcctgtg atgctggatg tgaccgagga

gctg&%gccac 1680

tgtatcatat geecaagtcoceg ccococctattg acgtecaatga cggtaaatgg coogoctgge 60
attatgecca gtacatgacc ttacgggact ttoctactitg geaghacate tacgtattag 120
tcatogetat taccatggty atgoggtittt ggoagtacace caatgggogt ggatagoggh 180
ttgactcacg gggatttoca agtctccace ccattgacgt caatgggagt ttgtbtttgge 240
accasaatca acgggacttt ccaaaatgte graataacco cgoecocogtbtg acgcasatgg 300
geggtaggeg tgtacggtgg gaggtctata taageagage tegtittagtg aaccgteaga 360
teceggtegeg cgaattocatg gatgaccasc gegaccteat cteotamccoat gaacaghtge 420
ccatactyggy caaccgeoat agagagccayg aaaggtgcag cogtggaget ctghacaccg 480
gtgteototgt cetggtgger ctgetcttog ctgggcagge caccachget tacthectgt 540
accageagaca gogecgecha gacaagetga ceatcacote ceagaaccetg caactggaga 600
gootiteogeat gaagettocg aaatctgoca amccigtgag ccagatgegg atggeotacte 660
cettgotgat gogtocasatg tocatggata acaﬁgctcct tgggeoetgtg aagaacgtta 720
cecaagtacgg caacatgace caggacceatyg tgatgeatcet geteacgagg tetugacoce 780
tggagtacce gcagctgaag gggacctice cagagsatct gaagcatcebt aagééctcca 840
tggatggeogt gasctggaag abottegaga geotggatgaa goeagtggete ttgtttgaga 300
tgagcaagaa ctcococtagay gagaégaagc ceacegagge tcoccacctaaa gagecactgg S60
acatggaaga cetatettet ggectgogag tgaccaggea ggasctgggt camgteacce 1020
tgatggytea gattgtgaca atgtttgagg ctctgoctca catcatcgat gaggtgatca 1080
_acattgtcat tatitgtgott ategtgatcea cgogtatcaa ggotgtctae aatttigeca 1140
cctgtggg;t attcgeattg atcagtttec tacttctgge tggeoaggtoc bgtggeatot 1200
acggtottaa gggaccegac atttacasayg gagtitacoa atttaagﬁca gtggagtttg 1260
atatgtcecaca totgazcctyg accatgoeca acgeatgtie agccaacaéc poccaceatt 1320
acatcagtat ggggacttct ggactagaat tgaccitcac caatgattcc atcatcagte 1380
acaactttty castctgace totgeootbca acaaaaagac cthbigaccac acactoatga 1440
gtataghttc gagectacac ctcagtatcea gagggaactce caactatsag gragtatcoct 1500
gogactteona casatggoata accatecaat acaacttgac attoteagat cgacaaaghby 1550
cteagageca gtgtagaace tteagagghba gagtocotaga tatgtttaga actgeetteg 1£20
gogggaaata catgaggagt ggctgggaget ggacaggotc agatggoasyg accacctgghb 1680
gtagecagac gaghtaccsa tacctgatta tacaaaatag aacctgggaa aaccactgea 17490
catatgcagy tecttttggg atgtcocagga ttotectbte ceaagagaag actaaghbict 1800



gatcacttgg tgctggcctg cacccgcegct gagtttggct ctagcgatga agatacagat 1740
tgaggtactg aaatgtgtgg gcgtggctta aggStgSgaa aga 1783 <210> 9 <211>

2397 <212> DNA <212> Artificial Sequence <220> <223> Vector te med
eastiviXdedeCS IRE52 WO 2007/062656PCT/DK2006/0006 a1y x468%00675
9 tgtatcatat gccaagtccg coccctattg acgtc@atga cggtaaatgg cccgectgac60
attatgccca tcatcgctat ttgactcacg accaaaatca gcggtaggcg tccggtcgeg
ccatEAGFI GGICAGiHE cHeasru g encgcat egetgat ceadftersggs 1860
tggagtaceetggalgacgt tgagcaagaa acalggaaga-tgagedatcd-gatecdsceCce oo

ccggtgtgecg ggcccggaaa caaaggaatg aagacaaaca gegcectotge gtgeccacgtt

cadCAHGITY BHUtETARA CERTIHas HACHG§GtaE gaEGgasttt titdaggta *°

ttgtegtatit - ttacgggast-algegaitt agictacace-ceaanatgte gaggietatace: 2040
gat accaa%taggagaagccag Ct%CtC_tt%g (t;acaa ctga aaatctgcca tccat%gata

cactia ataacd ghaaatbic atttla tcaactadtyg atgaggaaro 2100
cag accafg gggaccttcc a?c cgaga gé;gaagaggc ggcc?gg%ag a@@cgcgcca
ccoctustamigtiatitaictcityacigaatgtegt Ggacceitier cangtgtata tagitgtggaso

cceagaaqgt oigiztadtc ttgaaaaac ctagagicga oigigacata titaagigl . ..o
gtcccaaggc gcagtacatc caatgggcgt caatgggagt cgccccgttg tcgtttagtg

ctctagtcarteygagtrt attac kje FeCagaicety ceagatgegyAgggecigty 2280

gctcacgage gaaaeateit-ocaqtgacte tccacetaaa 9gaacilygt-aceagectaa o3
cgaagccgct ccgtettttg aggggtcttt gttcctctgg aaccocccac gcaaaggegg

tgdERABCt Afh ot TP aR A ety tatlicCacy tuBegeity caftctancag™  2+°°

daactasigR-£CaGeAGEG: gycteatgte caaagecaca cogattasce aacaaaggaa 2460
tttgtagttg tggtgoattt aaggtgectg gtgtaazaac cgtotoggaaa agacgotgay 2520
gtaccegogy atcctetagas ghcgacobge aggcatgoaa getbgoggatco tttgtgaagyg 2580
aaccttactt ctgtggtgtyg acataattag acaaachtacc tacagagatt taaagoetcta 2640
aggtaaatat azaattitta agtgtataat' gtgttaaact actgattcta attgbtigto 2700
tattttagat tcacagtccc aaggetcatt tcaggoocet cagt_:cctcac agtctgttea 2780
tgatcataalt cagccaﬁacc acatttgtag aggttttact tgotttaasa aacctoccac 2820
accteecect gaacctgaaa cataaaatga atgeaattgt tottgttaac ttgtttattg 2880

T CagCttECEE tggttacana taaagoaata geatcacaza titcacaaat azagoattbt 2840
tftcactgea ttetagobgt ggttbgteca aactcatcaa tgtatettat catgtotgga 3000
togeggeoge chtagagggaa gobgetgagy tacgatgags ceocogoaccag ghgoagaccoc 3060
tgegagtgtg goggtaaaca tattaggaac cagoctgtga tgotggatgt gaccgagyag 3120
cﬁgaégcccg atcacttagt gctggc.ctgc accegoegetyg agtitggcte tagegatgaa 3180

gatacagatt gaggtactge aatgtgbtggg cgtggettaa gggtgggaaa ga 3232

«210= 7
<211l» 1145
«212> DNA

«213> Artificial Seguence

<220>
«223> Vector number 768

<400> 7
tgtataatat geecaagtceeg ceoccoctatty acgbeaatga cggtasatgg cocgoectoge &0



WO 20071062656PC T/DK2006/000675 13 ctggatcgcg gaccctgcga
aggagctgag atgaagatac gccgcctaga gggaaggtgc gtgtggcggt aaacatatta
gcccgatcac ttggtgetgg agattgaggt actgaaatgt tgtagaggtt aatgaatgca
vaptaguaisgiccaaactc tgaggtacga ggaaccagcec cctgcacceq gtgogastaens/000673
ttacttgctt attgttgttg acaaatttca atcaatgtatt@gagacccgc tgtgatgctg cgctgagttt
cttaagggtg taaaaaacct ttaacttgtt caaataaagc cttatcatgt accaggtgca

gatggga%%%gcg qgégl%a%ggga?é:a aac<t ]’coitg'g)ttfzjé%g ;I:.'ZCS c:<g12> DNA 120
<213> Artificial Sequence <220> <_22§> Vector te?m pacaéWRﬁ&S
IRE82:cgctat taccatggtg atgegattit gucagtacac caatgggogh ggatagoggh 180
thgactocacy gggatitoca agtetocace ccattgacgt caatgggagt ttgttbbtgge 240
accaaaatca acgggactit ccaasmabtgtc gtaataaccc cgococogttg acgoazatgg 300
gegytaggeg tgtacaggtgg gaggtctaﬁa taagcagage togtttagtg aaccgtcaga 360
teoggtegey cgaattgtta attasgegat cgeotatttaa ataggogege cagtttazac 420
aggecggeet aagghacocg éggatcctct agagbtegace tgocaggcatg caagettggg 480
atctttgtga aggeacctia cttetgtggt gtgacataat tggacaaact acctacagag 540
atttaaaget ctaaggtaaa tatzaaattt ttaagtgtat aatgtgttaza actactgabt 600
ctaatigtit gtgtatttta gattcacagt cocaaggctc attteoaggoe cotcaghboct a60
cacagbotgt teatgatoat aatcagc;at éccacatttg tagaggttts acttgetita 720
aaazacctcoe cacacctooo cctgaacctg aéacataaaa fgaatgcaat tgttgttgtt 780
aacttgtita ttgeagotita taatggttac asataaagea atageatcac aaatbtoaca 840
aataaagecat titttttoact gcattctagh tgtggtttgh ccaaacﬁcat caatgtatot 900
tatcatgtct ggatcgegge cgcoctagagy gaaggtgcty aggtacgatyg agaccogoac 960
caggtgeaga ccootgegagt ghgocggtaa acatattagg aaccagectg tgatgctgga 1020
tgtgaccgag gagotgagge cogatoactt ggtgotggoe tgoaccogeg ctgaghttogg 1080
ctotagegat gaagatacag attgaggtac tgaaatgtg# gggcgtggct taagggtggg mul}?Q”“_m_”_“
aaaga 1145
«210> 8
<211= 1783
«212> DNA
«213> Artificial Seguence
220>
<223> Vector number 770
<400> 8
tgtatcatat gecaagtceog cccectattyg acgteozatga cgghazatog coogoctygge &0
attatgeeca ghacatgace ttacgggact ttoctacttg geagtacatc tacgtattag 120
tecategetat taccatggtg atgoggtitt ggragtacac caatgggogh ggatagoogt 180
ttgactcacyg goggatttoca agtotccace cecatbgacgt caatgggagt ttgtittgge 240
acrazaatca acgggacttt cocasaatgtc gtaataaécc cgoeoegtty acgeaaatog 300



<400> 10 tgtatcatat gccaagtccg ccccctattg acgtcaatga cggtaaatgg
cccgcecetgge60 attatgecca gtacatgacc ttacgggact ttcctacttg gcagtacatc
tacgtattag120 tcatcgctat taccatggtg atgcggtttt ggcagtacac caatgggcegt
geMaPLEAELE0 ttgactcacg gggatticca agtctccacc ccattgacgt Cagtggaaiie voos7s
ttgttttggc240 accaaaatca acgggacttt ccagpatgtc gtaataaccc cgccccgttg
acgcaaatgg300 gcggtaggcg tgtacggtgg gaggtctata taagcagagc tcgtttagtg
aaccgicagal ot tecggiry cgrgastcagegategotatitaaataggegagesaggttta 5o
aacagaeegad 20.cc1aagplac £eagagalee geeectolee Cleaecocee cetaacgti
ctggccgaag480 ccgcettggaa taaggecggt gtgegtttgt ctatatgtta ttttcCacca
tattifeCHEEEH0 HRGTRAEAE FFIGHICEC Yoariacetygretetgctictigacgagta 480
tteciageaaelQicticcent clcgecaardgaaiacaang telgiigaat. glegigaay .,

aagcagttcc660 tctogaagct tcttgaagac aaacaacgtc tgtagcgacc ctttgcaggce
a0 BGRARR T 2 E e et GGG ARG e BRIy Gt aeshg e oo
gtaf,aa@aﬁaaﬁa@ﬁg@aaaa&%@@e@@ﬁa@a@%@%gﬁg&@%ﬁg&g@@:i&g?&a%sa
tggaaagag tcaaatgqct840 ctcctcaagc gtattcaaca agggettgaa ggatgccca
B e T R
tagtcgagyttaaasaasoy68:tetaggecan ogaaccaty-gggncgtggidttectttgarso
aaagcacoal.oplaaialgg, 1020 Q. 2007/062856RC T/0Kp006/000675 14,

gggaccttic cagaga

600

220>

<223>

Vector termed pacCMV Ii MOS8 IRES2

tggatggegt gaactggaag atcttogaga getggatgea geagtggeto ttgtttgaga 200
- tgagcaagaz chooctgogayg gagaagaage coaccgaggdc tocacotaza gagocactgg 260
acatggaaga cctatctfct ggoctgogag tgaccaggea ggasactgggh caaghcaccoo 1020
tgagegateg ctabttazat aggogegoea gtttaaacag gocggeotaa ggtaccoggg 1085
gatectetay agtegacetyg caggeoatgea agettgggat ctbtgtgaag gaacottact 11490
tctgtégtgt gacataatty gacaaactac ctacagagat ttaaagotcet aaggtaaata 1200
tazaattttt aagtgtataa tgtgttasac tactgattet aabtgtttgt gtattttaga 1260
ttcacagtee caaggctcat ttoaggecce tcaghbectea cagtetghte atgatcataa 1320
tecageeatac cacatttgtas gaggttttac ttgotttaaa aaacctccca_cacctccccc 1380
tgaacctgaa acataaaaty aatgeaatty tigttgttaa cttgtttatt goagetktaka 1440
atggttacaa ataasgcaat agcatcacaa aﬁttcacaaé taaagecattt ttttecactge 1500
attctagttg tggttigtces saasctcatca atgtatobta tecatgtetgg ategeggeeg 15690
cctagaggya aggtgctoag gtacgatgag accogeacta gghgeoagacce ctgogagtgt 1620
ggeggtaaac atattaggaa ceagoctogtg atgctggatg tgaccogagga getgaggcoe 1680
gatcacttgg tgctggectyg caccegeget gagtbttgget ctagegatga agatacagat 1740
tgaggtacty aaatgtgtgg grgtggetta agggtgogaa aga 1783
«210= 98
<211l» 2397
<Z212> DNA
«213> Artificial Sequehce



ccacaaccta gcttgggatc tacagagatt actgattcta cagtcctcac tgctttaaaa

tgttgttaac tttcacaaat tgtatcttat cccgcaccag tgctggatgt agtttggetc

gggtgggaaa gggataacag ggtaatgccc gggctctaga gtcgacctge aggcatgcaa
WelgapagRsccitactt ctgtggtgty acataattgg acaaactacc taaagCistad, pr2006/000675
aggtaaatat aaaattttta agtgtataat gtgttaaagg attgtttgtg tattttagat ecacagtocc

. aaggctcatt tcaggcccct agtctgttca tgatcataat cagccatacc acatttgtag

agqttftéet daccteccac acctoccect gaaccigaaa cataaaatga atgcaattgt
tgttiaty Cagetfitaa lggtataas taagea i tarcic sy snagwttieee <0
titcactgeactictagtig ggtitgtceaaacicatcan-catglelgga-legeeaedstay 120
cggtaaaca
180

ctagagggaa ggtgctgagg tacgatgaga gtgeagacce tgegagtt _
tattagga%cf: cagcctgtgg%ac%%g g%a% g&?a%%éccg a%%%ﬁf%%t C99EEGc

acccgegetgmgegitgasgatacagat-gaggtactga astylgiggy vgtggetiaa gazso

accaaaatca scyggacttt ccasaatgbc ghaataacco cgocceghtg acgcaaatgyg 300
goegataggey tgtaéggtgg gaggtetata taageagage tegtttaghbyg sacogtoaga 360
tecoggtegeg cgaattoetg gatgaccazc gegacchcat ctetaaccat gaacagttge 420
ccatactygog caaccgooct agagagooay éaaggtgcag cogtggaget ctgtacaceg 480
gtgtetotgt cotggtgget ctgechottgy ctgogragac caccactget tactbccight 540
accagoaaca gggcecgocta gaceagcotga ccatcaccte ceagaaccty caactggaga 600
g&cttcgcat gaagctteog asatotgeca aacctygtyag ccagabgegg atggetacto 660
cctigetgat gegteocaatg tecabggata acatgetocet tgggectgtg aagaacgtta T20
ccaagtacgg caacatgacc caggaccaty tgabtgoatet geteomegagg totggaccocc 780
tggagtaccoe gragcotgaayg gggacctter cagagaztet gaagcatots aagaachtcoa B4
tggatggegt gaactggzag atcitogaga gotggatgaa geagtggete ttgtttoaga s00
tgagcaagaa ctocctugay gagaagaago ccategagge tocacctaaa gagecachgg 960
acatggasga cctakcttot ggoetgogay tgascaggca ggaactgagh caagtcaécc 1020
tgagcg;tcg ctatttaaat aggcgggcca gttﬁaaacagrgccggcctaa ggtacccygayg 1080
gatccgoeee tetodoteos coccooctaa egttactgaa cgaagoecget tggaataagg 1149
cogotgtgeg tttgtctéta tgttatttte caccatatty cegtotttig geaatgtgag 1200
ggcooggaaa cotggeecotg totbottgac gageatteoct aggggtettt cccctotoge 12&0
caaaggaatg caaggtetbgt tgaqtgtcgt gaaggaagea gbtcoctotgg aagettottg 1320
aagacaazca acgtetgtag cgaceetity caggeagegy aacococcoac ctggogacag 1380
gtgeoctetge ggecaaaage cacgtytata agatacaccot geoazaggegyg cacasaccoca 1440
gtgccacgtt gtgagttoga tagttgtgga aagagtcasa tggototoct ceagoegtatt 1500
caacaaogdy ctggaggatg coccagaaggt accccattgt atgeogatetg atctggggec 1580
teggtgeaca tgetttacat ghgtttagto gaggttaaaa zaacgtctag gooeucegaa 1620
ccacggguac gtggtttbeoc tttgaaasac acgatgataa tatggcoaca acctagggat 1680
aascagggtaa tgoceggget ctagagtoga cctgeacgea tgoaagottqg ggatotttge 1740
gaaggazcct tacttetghtg gtotgacata attggacasa ctacctacag agatttaaag 1800
ctetaaggta aatataaaat ttttaaghgt ataatgtgtt aaactactga ttctaattgt 1860
ttgtgtattt tagattcaca gteccaagge teatbtcagg coocotoagre ctecacagtet 1820



C 400>

WO 20071062656

gtteatgate
cocacaccto
tattgcaget
attttttitea
Ictggatcgcg
gaccetygoga
- aggagotgag

atgaagatac

<210> 10

«211s 1752
<21l2> DNA

<213>

<220
<223>

10
tgtatcatat

attatgcoca
.tcatcgctat
ttgactcacyg
accaaaatca
geggtaggeg
teogotogeg
cctaaggtac
cogettggaa
trttggeaat
tetttoccoet
totggaagot
cecacctgge
ggoggoacaa
checteaage
atctgatctg

totaggeocc

ataatcagoce
cocctaaace
tataatggtt
ctgeattcta
geogectaga
gtgtggegyt
goocgatcae

agattgaggt

gocaagtoog
gtacatgace
taccatggtg
gggabttcoa
acgggacttt
tgtacggtgy
cgaatteage
ccggggatea
taaggooggh
grgagggecc
ctecgccasag
tettgaagac
gacaggtgec
coecaghaac
gtattcaaca
gggectoagt

cogaaccacyg

ataccacatt

tgaaacataa

acaaataaag
gttgtggttt
gggaaggtge
aaacatatta
ttggtgctgy

actgagatgt

Artificial Sequence

ceoooctatty
ttacgggact
atgegghttt
agtctcoace
ccaaasatgic
gaggtotata
gategetatt
geccctote
gtgegtttgt
gyaaacchgy
gaatgcaagg
aaacaacghta
cetgeggaca
acgttgtgag
aggggotgaa
geacatgert

gggacgtggt
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bogtagaggtt
aatgzatgoa
caatageatc
gteocaaacteo

tgaggtacga

ggaaccagec

cotgoaceeg

gtgegcgtay

Vector termed pacCMV MCS IRBSZ

acgteaatga
thoctacktg
ggcagtacac
ccattgacét
gtastaacce
taagcagagc
taaataggeg
ctcccccccé
ctatatgtta
ceogbgtetto
totgttgaat
tgtagegace
aaageocacgt
ttggatagtt
ggatgoooag
tacatgtgtt

ttteoctttga

trtactibgett
atbtgttgtiyg
acaaatittca
atcaatgtat
tgagaccoge
tgtgatgota
cgetgagttt

cttaagggty

cggtaaatgy
gcagtacatc
caatgggegt
caatgggagh
cgocoogtty
tegtitagtg
cogccagttta
cctaacgtta
ttttccacoa
ttogacgagea
gtegtgaagg
cttigeagge
gtataagata
gtggaaagag
aaggtaccce
tagtcegaggt

zaaacacgat

PCT/DE2606/006675

taazanacct
ttaascttgtt
caaataaage
cttateatgt
acgcaggtgea
gatgtgaccy
ggctotageg

ggaaaga

coogoatyge

tacgtatiag

ggatagoggt ™

ttgttttgge
acgcaaatgy
aacegtcaga
aacaggocgy
ctggcogaag
tactgcegte
ttectaggoy
aagcagttcoe
ageoggaacac
cacctgcaaa
teaaatgget
attgtatgag
tazzazaacyg

gataatatgyg

1880
20406
Zled
2160

2220

2280

2340

2387

60

120

180

240

300

380

420

480

540

600

&80

720

T80

840

500



WO 2007/062656

ccacaaccta
gcottgggato
tacagagatt
actgattcta
caghtoctcac
fgotttaaas
tgttgttaac
tttcacaaat
tgtatottat
ccogoaccayg
tgetggatgt
agtttggeotce

gggtgggaaa

gggataacag
tttgtgaagy
taaagobcta
attgtttgtyg
agtctgttca
aacgtoccac
ttgtttattg
amagcatttt
catgtctaga
gtgcagacaa
gaccgaggag
tagegatgaa

ga

ggtaatgeoc
aacchbiactt
aggtaastat
tattttagat
tgatcataat
acotecooct
cagettataa
tiétcactgea
tegeggeege
tgegagbgtg
ctygaggoocy

gatacagatt
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gggcetetaga
ctgtogtgty
agaattttta
teacagteca
cagcéatacc
gracctgaaa
tggttacaaa
tteotagttgt
ctagagggaa

goegstaaaca

atcacttggt

gaggtactga

gtcgacctgé
acataattag
agtgtataat
aaggotcatt
acatttgtag
cataaaatyga
taaagcaata
gotttgtoca
ggtgotgagy
tattaggaac
gotagoeotyge

aatgtgtggg

PCT/DE2006/000675

aggcatgrza
acaaactace
ghtgttaaact
tcaggeocct
aggttttact
atgeaattgt
geatcacaaa
aactoatcaa
tacgatgaga
cagooctgtga

accogegetg

cgtggetiaa

1080

1140

1200

1280

1320

1380

1440

1500

15640

1620

1680

1740

1752



