NUCLEI C ACI D CONSTRUCTS Field of the Invention The invention relates to the
fields of nolecular biology and i mmunol ogy and generally to reagents useful
i n nucl eiwoaoceshse3vauni sati on techni ques. Mre specifi calPCy/GH2h@/donsaent i on
relates to nucleic acid constructs for the expression of polypeptides and
in particular antigenic polypeptides, particularly influenza antigens as
wel | as the expression of__adj uvant -e-tldes and to nucleic acid

i mruni sation strategi es uSkhgels 2nes a2k gr ound of the I nvention
Gene therapy and nucleic acid |nnun|sat|on are prom sing approaches for the
treatnment and prevention of both acquired and inherited di seases. These

t echni quddeldrod thellmvention he transfer of a desired nucl eic acid into a

subject with bsequ Vv Xpr e sfer .can be,acc | i shed by
transfecting t %Bf%fdé}e gé’lt&% Ir%st"? ?F@g Osquoal’élﬁﬂm?‘ﬂ} OMEYA@ci ng t he
transtor n@feriBY & reAdentsisefl] REMRASE acilitnBivAghiivelethniliii, N6deei ¢ acid can be

admnistered in vivo directly to the recipient. Each of these techniques
requires Séﬁlﬁ@ﬁ“é’n’theel%@ﬂeglsﬁiﬁe-‘bﬁo nusteinapid eonstraets dor the exigessiamef ect ed cel |,

or oduct . Tauepies il Al R Y Bt aEnERRIAR TR B RLLPRILReBRT

obt ai ned,as iwetll 9 dhekphessios o€ edjuomt eblipepiides ynd anshddie a¢ifi fim@iumizagiond t h whi ch
the gene or sequence of interest is transcribed and the nRNA translated. A
nunber ofSlralegiee ¥EIPS FIEEREHE have been described in the art, each of which
typigglly consists of a vector containing a gene or nucleotlde sequence of
interest operably linked to expression control sequences. These control

sequence$Backetahd dfithe fvengipnonal pronoter sequences and transcriptional

start and ter natlllon sﬂjgl ff’ .Commonl y. used {)ran:oters fﬁ% gammllan cel |
expr essi on syst e SR 5“@3?18%10&36% CEpising apPrO3falovi rus (W)

pronot er BalgatmSnidng %nhmﬁbcﬁh%c@ﬁfeh)én@Erﬂﬁﬁie%rdxée%@pnﬁi&s@t al (1991)
NucI Acids Res. 19: 986 t he nouse nmammary tunour virus |ong

term nal tedpispes proviRe fmtbﬁ@taeai er @ﬁfed%ﬁtreﬁewlmgecndap@ra fukjest piitbnot er (Ad MLP)

and the I, ( r ral
prom)terrs]sgﬁé%ﬁﬁﬁn%é’gaggex%fegs 0% lZ‘@Pl ve Fe%ﬁ?({r%gpsﬁg??%e rre?(gpa%g#ﬂ onei n gene
arg ial SO s@bjmml tefls usﬁghfueﬁmze(s ambmmt&lﬁemg ﬂm‘tfraersfdrﬂreﬂmmaﬂamsghié pé : onal
nmodul at or, el enents, referred to . as "en ncers" . Enhancers are broadly
defined d¥st 2ianativelynieayelric acih panbopipsteasrarIadirscHrde theo a
pronot er / ggpgsequence, wl | |ncrease transcription of that gene sequence.
Enhancers can function from positions that are nuch further away from a
sequence of i rEaeheﬁthesmanhmgwmrrewmseﬂmm ezqvmssnm ofghe macitic acwl ig.

o T 18" s A< Se BrButict ARG Bons of Mg BuPaui rapigye S0, ©
deVi | | ei rgen@broduiet. Sed88iaclieCare kA6HHS0 BBt Bie levels of expression obtained,

including transfection efficiency, and the efficiency with which the gene or sequence

of interest is transcribed and the mRNA translated.
A number of expression systems have been described in the art, each of
25  which typically consists of a vector containing a gene or nucleotide sequence of
interest operably linked to expression control sequences. These control sequences -
include transcriptional promoter sequences and transcriptional start and termination
sequences. Commonly used promoters for mammalian cell expression systems
include the SV40 early promoter, a cytomegalovirus (CMV) promoter such as the
30 CMV immediate early promoter (Chapman et al (1991) Nucl. Acids Res. 19:3979-
3986), the mouse mammary tumour virus long terminal repeat (LTR) promoter, the

adenovirus major late promoter (Ad MLP) and the herpes simplex virus (HSV)



0 625 1-6264). Enhancers have been identified froma nunber of viral
sources, including polyoma virus, BK virus, cytonegal ovirus (CW),

adenovi r w0 280anis23¥8Vvi rus 40 (SV40), Ml oney sarcoma Vi r esT/dreaneoiapi | | oma
virus and Rous sarcoma virus (deVilleirs et al supra, Rosenthal et al.
(1983) Science 222:749-755, Hearing et al (1983) Cell 33:695-703, Weks et
al. (1983) Mol. Cell. Biol. 3:1222-1234, 5 Levinson et al, _.( 1982) Nature
295: 568 PEomOter gong ofhigre {Nejviral progiptsrs.curh aggpropmier detiggd figmfigher of

expr essi 4 J i ,sati on and gene therapy nake use
of the h%ﬁhwrﬁ?é%n%gg?%t%%%gg:ﬁ%g%%g%tcgr. gegh%gl' US Patent Nos. 5168062 and
5385839 t o St iHxpkdssionmpst&ERs Fitreintludp trendcriptionad mdisReoTenBints, @efExpd essi on

vectors uysing the h i medi ate eagr | ronot er include far. exanple,
DVIRGY 128 1 BbyErbgieets - VRbEReRes 516 orosg. JpABed 50 or-aclig S8 Tl eh S pJ w303
whi chgar @peRbly 1aiked td apmc&é//%%% 8Ehuehb AR InRéasa trahskBiBfion SEhaAgdRPOr t
reduced | evels of expression fromthe hCW imediate early pronoter in the

absence 6gqueaa/ Erhaneers can Bmgipmaies nositionethehtemuchrfupherssayifioragi d
constr “Ctse{lﬁglf@gfi%teﬁ%\( RRRoe %g;g@&i&%ﬂn%i 81%1‘?@11% Ié%.g.:_prpﬁl%{g?@,e%c? ression

sequences ovi des enhanced expression o ol"ogou i ng
sequencespentdwhén pasitiched Theithee beéntaddn jetativitd thelseqifente ef ihtetésent expressi on

ieed i Aheraiet dklEshian kgt ahd Snilicent IRy esbt e to -
expr a9 35§26k RANRCH! hARDedfRichaRE] fitifia FRLPSE PbeiREs On carri er

particles, e In particle-nediatednucleic acid i mmunisation. In an
especi al ligclpdieg eplyethacitus,dBKemrus,afytanegalavires {(CY )t ddencvinss, singen encodes an

i nfluenza.ant,i N nogenic fra nt .therepf or, an i nogeni ¢ vari ant
of i t hertop A0S Pk RIOU Sateme Gros, s R SOt e RN SEGMEE T Lot

encodes a#rudddWifibics HQ YRHR! R SRnthACEQ]. 1pm)xscietnta@zmﬁwngs,lﬂeaﬁag!e@n
provi des a nucleic acid construct suitable for delivery to a subject for

i nduci ng @ 1P&nre! 33630 Vaepks asal. (BB LML Lol Bigd X1 Wxksinin (HA
anti gen, | I ' 2 cbh) ' ' sgpuence
conpr s AgTiEds EOM LSt NERRPIISE 838 ireJagB IS OB SRR BBE A BT RRCNT and at
| east a pde). of exon 2 of the hCW major inmediate early gene; and (c) a
het er ol ogous intron provided in place of the jntron A region of the hCw
mej or i nmedi ath DEEPPYOFERRESSIOR Fysiest SBPAYCIS SGiT I TITHIBRERABIR | i nkage with
the chi ”Qﬁérﬁ%ﬁﬁﬁﬁyhé‘er of tHOBERTVE BEmEAMHRrS PARERES S%@%g(i%SPﬁQnﬂI@&. uenza virus
hemaggl utinin (HA) antigen, an | mMmunogeni ¢ fragnment {hereof or an
i mmunogerfil68062 and 5385839 to Stinski, and EP Patent Specification 0323997 B1.
20  Expression vectors using the hCMV immediate early promoter include for example,

pWRG7128 (Roy et al, Vaccine 19, 764-778, 2001), and pBC12/CMV and pJW4303

which are mentioned in WO 95/20660. Chapman et al (1991) supra report reduced

levels of expression from the hCMV immediate early pfomoter in the absence of

hCMYV Intron A.

25

Summary of the Invention

A nucleic acid construct has been developed using manipulated viral
promoter/expression sequences that provides enhanced expression of heterologous
coding sequences in host cells. The construct is suvitable for efficient expression of

30  genes and in particular antigen-encoding genes, and can therefore be used in nucleic
acid immunisation. The construct may also be used to express adjuvant polypeptides

The construct can be provided on carrier particles, for use in particle-mediated



vari ant of said antigen or fragnent having at |east 80% am no acid honol ogy
to said antigen or fragnent; (iii) a non-translated | eader sequence which

i s deri vestofoamski®¥pr eS2 anti gen sequence, HBV e- anti gemCIaRBre0m0003m HSV
type 2gD antigen sequence and which is in operable |linkage with the
chimeric pronoter; and (iv) an enhancer sequence which is derived froma 3
untransl ated regjon (UTR) of a HBsAg sequence or of a ?i m.,an CW i medi at e
ear |y gemuclgieRGEEEnURsptioR. nsan qsp%&yaﬁp‘@meﬁ ﬁ?@@éﬂ%ﬂfﬁ AT thednYRifRr i ¢

pronot ef (bnthG bnk.Scd A dﬂeﬁ%‘arﬂif e&,qﬂﬁﬂgogaﬂe% eniBEreBf §SENT 1 nvention
al so provides a nuclelc acid construct suitable for delivery to a subject

f or i ndudmmynagenicmanent o€ sigfende adgdharsspdcilypeefeaed embedientitpgl uti ni n (HA)
antigen, which construct..conpri,ses:...(i) a chinmeric pronoter sequence
conpri si FEPSTUgY engo W?Mmlg})@gﬂ%y promot er sequence; (b) exon 1 and at
| east sa part ofccepddibly, BE it MoK ideaRdLiRictacRPédn¥trga RBitatded (C) a
het er ol ogous intron provided in place of the intron A region of the hCW
maj or i iverydarel spbisshier induging iap ymguae sespgnsseagaiastiailpenze yemapl e | i nkage
with theh%&iag%’iiﬁinﬁ Bhe %%hecohggu&gglinggse%equence encodes an influenza
vi rus henmaggPati mi h?ﬁ%l SRt gen, ah 1 mrunogeni ¢ fragment thereof or an

i Mmunogeni ¢ v#)i anta chimerdd proamtdr gequence domagisiny: havi ng at | east 80% am no
acid honology to said antjgen or fragment. Further, the present invention
provi des a nucl ei c @kid Vr e H BRI S PIOPUCISHAYRECP:c pronot er sequence

and a,cloning site or iQeRMLMAR: Rhstd faRWrRdos S BRRARCNIV ABSF abl e 1i nkage
with the chineric pronoter, wherein the chinmeric pronoter sequence

conprises: (a) a hCW i nmenedatecahr gepepamdnot er sequence; (b) exon 1 and at
| east a part of exon 2 of, the. hCW. pmj or i mmedi ate rl. ene; and (c) a
het er ol ogous i nt r orkhr ovi HEEOIO8O B 18&541B?OVH@PH?QI”SH?Q\IGH%%&Eﬁ of the hCW
mej or inmredi ate early gewgionloftR NGV eh4jBFinkNsdialeasly ighge; const r uct .
conprises a coding sequence inserted into the cloning site. Thus, a coding

sequence may H8) pr ddoding seauense inconsrablgylinkage with the chimeasisprometrer r ed
enbodj_nment a constr, f i I f. : I SE; a
non-transl ated | ea ereggglgucté)ﬁlglé S%fe g%é %o@%ﬁn\/@&ﬁ%nﬁ %g%élg@utgrﬁ{%i gen

sequence, HBV e- ant(Hgoranggefenremonogenic fragment thereof or an immunogenic

variant of said antigen or fragment having at least 80% amino acid
homology to said antigen or fragment;
(iii) a non-translated leader sequence which is derived from
20 HBVpreS2 antigen sequence, HBV e-antigen sequence or
HSV type 2gD antigen sequence and which is in operable
linkage with the chimeric promoter; and
(iv) an enhancer sequence which is derived from a 3'
untranslated region (UTR) of a HBsAg sequence or of a simian CMV
25 immediate early gene sequence, which is in operable linkage with the
chimeric promoter and which is downstream of coding sequence.
The present invention also provides a nucleic acid construct suitable for
delivery to a subject for inducing an immune response against influenza virus
hemagglutinin (HA) antigen, which construct comprises:
30 1) a chimeric promoter sequence comprising:

(a) a hCMV immediate early promoter sequence;



HSV type 2 gD antigen sequence and which is in operable linkage with the
chinmeric pronoter; and/or (b) an enhancer sequence which is derived froma
3" untramnsbavedsemdgi on (UTR) of a HBsAg sequence, or a RCTIEHR0@H0083431 M an
CW inmmedi ate early gene sequence and which is in operable |inkage with the
chimeric pronoter, wherein the enhancer sequence is downstream of the
cloning site. The invention al 58 Erovi des a nucleic acid construct

&

conprising a pronotB} se¥HaRA@S kfaﬁacp@&iqf@?i%a_@éﬁ@él%r%w linked to the
Io(rag(rjrgﬁ egé where the cong 'atégz{r¥)h%eﬁne3 rises: (a) a non-transl|ated
guence which is derive rom preS2 antigen sequence, HBV
F_— aEti gen fﬁqtjﬁnce (g) H&\hdtgtpbg@gﬂnanmpgﬁrtq[ede'qpha{aeﬁf’.chmﬁiﬁn?nAsl in ope[ ab![ﬁ
i nkage w e codi ng sequenge pr anot er ich.is heterol ogous to the
codi ng sequence; and/ or fﬁ%‘gna ﬁ@&mé’@%%’a‘a@ﬁﬁ@te I?S\ge‘éeh&_miper ably |inked
to theg codi ng §PAUeNGAIngMghdck o Gifiags SALANRE Shinfererbyied:,f rom a 3'
UTR of an HBsAg sequence or a 3' R of a siman CW imedi ate early gene
sequence, _?_Ed t he cfe)‘;ﬁrﬁ@lefﬁ@dmmeel}dgse mé¢wﬂumlmée?ag@nmhcer_ _
sequence. e inve n_al so _provides a nucleic aci nstr sonpri sing:
(i) I a chi rre;i c pr OLtQﬁ rmgfgggﬁé@m@?;ﬁ%ﬁigé%qﬁfgﬁr%liﬁv Sé;rrnrgréédi ?t teh
early pronoter sequengssoflsaid axgen el Ag bt 12aNB0Y6 &hin®X*oi 0 e
hCW maj or i medi ate early gene; and (¢) a heterol ogous intron provided in
(pl a)ce of I the int ygﬁl}mql%@f*@rﬁa?mﬁlﬁ@i?mgﬁfﬁor i mredi ate early gfnel; _ aEd
i clonin ; P & e |inkage
with 1'?).he chi m%:r@g Igrto r?%#?%n%%%‘)”%ﬁ? a&%(%%&?;&gﬁgﬁzﬁteggﬁgé%r sequence
ﬁhsl\/ 0[1 is cdlmn2 Demeptt ofrrotamseiBlénpe exfla glnalﬁgeﬂe ferqueeriie, ofl-el.%!:z')bl da*lfm kugwn 11_steﬂuteﬂce or
ype i.gen_s ence an i.C s i.n.operable |inkage w e
chi meri c @%@%W&ﬁ&’f‘ggﬂ? E‘?H&HGQF%%%W ?&%&&W%ﬂoﬂé’tqﬁeri ved froma
3" untranghaedcsBpiieR: (UTR) of a HBsAg sequence, or a 3' UTR of a siman
CW imedi ate early gene sequence and which is in operable |inkage with the
chimeric prondekr, aweEMd mmpdiateshy prwmoegeewseei s downst ream of t he

gl)?’rg:’}%gl rsllgt ((al )(ggepiég(\éggge%n gaége{ajlgtgaclga?toslfieggﬁ Z%f%ecljl(?ﬂ/ﬁf 1%3_]'09 construct

immediate early gene; and
(c) a heterologous intron provided in place of the intron A region
of the hCMV major immediate early gene. i
In a preferred instance, the construct comprises a coding sequence inserted
20  into the cloning site. Thus, a coding sequence may be provided in the cloning site.
In a further preferred embodiment a construct of the invention may further
comprise:
(a) anon-translated leader sequence which is derived from
HBVpreS2 antigen sequence, HBV e-antigen sequence or
25 HSV type 2 gD antigen sequence and which is in operable
linkage with the chimeric promoter; and/or
(b) an enhancer sequence which is derived from a 3'
untranslated region (UTR) of a HBsAg sequence, or a 3' UTR of a
simian CMV immediate early gene sequence and which is in operable

30 linkage with the chimeric promoter, wherein the enhancer sequence is

downstream of the cloning site.



(i1i) a non-transl ated | eader sequence derived from HBV preS2 anti gen
sequence, HBV e-antigen sequence or HSV type 2 gD anti gen sequence; and
(iii1) a cwodizngr/msesysence operably linked to (i) and (ii) PaimsB200w/dobs4codi ng
sequence i s heterologous to the non-transl ated | eader sequence. The
invention also provides a nucleic acid construct conprising: (i) a pronoter
sequence; (ii) a coding sequence operably linked to the pronoter sequence
(i); and (iii lhainventiemasr Posifigs acaclgic asid consirep 6pMPIFnEikeHoEH t he codi ng
sequence (1) rein t C Eddk dend } a 3" UIR
of an TSy HAT Belhe's Sy RO ARSI JRIHERGRC bl SASR W Bt T
sequence furéied cbmprisedi ng sequence (ii) is heterologous to the 3" enhancer

sequence. The present invention also provides a nucleic_acid gonstruct
conprising a ﬁ?om?é?n'gé’ﬁﬁ‘@%&agﬁcﬁeau Gl"":li‘b“?’s‘éa%\’?@eﬁ%mﬁ?ggi nked to the
promofer, where th%nﬁé%ﬁ%%%ﬁ%&e,f}%‘?ﬂ'é%ﬁ%%du%ﬁ&or(}PQV fyRONT hdfeh at ed

| eader sequence which is derived from FABVpreS2 antigen sequence, HBV
e-anti gen sequence sapueki®ywihighds 2n gprahle ligkagevdthutbncedingisegientsaidy oper abl e

| i nkage with the coding se ugnclg an%@grogg er which isehet rol ogous to the
codi ng sequence; aRtd er(‘ﬁ?ic 1 ASiFgInegps hfl% 8 FABICafY " Bper abl y 1 nked
to the coding gﬁquaﬂ@ﬂm\o&%@ué&e3edsm;a%9&ra§@qma@othfé ddgfdgved froma 3'

UTR of an HBsAg sequence or a 3' UTR of a siman CW imedi ate early gene

sequence, and the &enches. sdgirdhe enhanceictearaice goderived fram ad' UdRneincer
sequepnce. The pr es%ﬂgﬂssﬁ\‘%neééﬁféé?}%ﬁ adgist U?Radf la%irﬁfaﬂ‘@l\ﬁ%%nﬁn&ﬂéﬁg L2y ?” of

nucl efc acid constru e population conprises at least” two
di fferent const r uctgsnedeqtitire] andethe coding beyuametib heterabdsdgomn eethetdhe i nventi on
provi des a purifi egphi)sol ated chineric pronoter sequence which conprises: (a)

a hCW i medi at e e&PPA°PrGABTEF sequence; (b) exon 1 and at |east a part of
exon 2 of theﬂ%eﬂﬁbﬁ)élsb RLGuBRId HidERRiu@npfiking: het er ol ogous

intron provided in place of the intron A region of the hCW major imedi ate
early gene. THB i neshimaic mbmotqsepicdeswhichwomprsesf obt ai ni ng expression in

[r?m%ie?pi ﬁgl : rS]t gf é&l BOEW 'gn?ne%fiatcia re]etlr?yrper%)}n’ote\{‘wgé(fu%ng&t hod conpri ses
(b)  exon 1 and at least a part of exon 2 of the hCMV major
immediate early gene; and
(© a heterologous intron provided in place of the intron A
region of the hCMYV major immediate early gene; and
20 (i)  acloning site for insertion of a coding sequence in operable
linkage with the chimeric promoter; and
(i) (a) a non-translated leader sequence which is derived from HBV
preS2 antigen sequence, HBV e-antigen sequence or HSV type
2gD antigen sequence and which is in operable linkage with
25 the chimeric promoter;and/or
(b)  an enhancer sequence which is derived from a 3'
untranslated region (UTR) of a HBsAg sequence, or a
3' UTR of a simian CMV immediate early gene
sequence and which is in operable linkage with the
30 chimeric promoter, wherein the enhancer sequence is
downstream of the cloning site.

The invention also provides a nucleic acid construct comprising:



nucleic acid construct, a population of nucleic acid constructs or coated
particles of the invention; coated particles, suitable for delivery froma
particl e-wedoatoseBsdel i very devi ce, which particles conpPCIEB80aG08344
particles coated with a nucleic acid construct of the invention, the
construct including a coding sequence encodi ng the pol ypepti de; a dosage
receptacle for_a particle nediated delivery device conprising the coated
particles; a fdrti @REORRWT $RIBENGel i very device | oaded with the coated
particles; a g g 3. ifiehh Gedde! ahiBchdd BOmAPBNHredhtAdAT ni st eri ng
to a subject an effective anount of the coated particles of the invention;
- a pharmaceuti cal segrepesiHiB\Or-anbggrsegieigear BN tipe 280 ahtigsnst ruct of the

i nvention or a popul ation o% nucl eic acid constructs of the invention

toget her with a phdfHER&L?PLal |y acceptable carrier or excipient; a vaccine
conposi tion CEHYri Sidoding sBiifhed Gpeddbily lieRABlN(BGInd@fi) t he invention or a

popul ati on of nucleic acid constructs of the invention or coated particles
of the i nvent Whereintherodingseansace isrhefesolopeus e dhaypongtranstated ladgsi d construct
of the i Y, B{;eon, a popul ation of nucleic acid constructs of the invention
or coate ‘§§r i'cles of the invention in the manufacture of a medi canent for
nucl ei ¢ aci d iTheuvendidn also pidvides aandlent dvid caBjrectcdmpaisingct s, enbodi nent s
and advant ages., of the present invention will readily occur to those of
ordinary skillDin HEoBpter SUERSEY of the di scl osure herein. Brief
Descrj,ption ofjif he JLx,aw rb@iueﬁb&b?é?aﬂlyilihk&ﬂortﬁé oI eg¥&Ice (19 an@Xpr essi on
of hepatitis Vi rus surgfa e antl gen” (HBsAg) obtained using various plasmd
expressi on vediiDr s.anfnbancer 2qutrees’ offandepbrmbly idkedre thercodingl usi on on
expressi on of HBsA% in SCC.. 5 cells and of beta- gal in B16 cells (average
of three experi ment§§ nﬁ'cé:ﬂ’re 3 shows the effect of rat insulin intron A
and HBV31UTR efhegsif figsSshaitepieqhetic-(88lis H&iv2dFHdm a8l UTR(crwarmReA ©f three
experinents). Figure 4 shows _tqhe effect of rat insulin intron A and

HBV31UTRseftcasp a3 SRR 6f a sigvaibCMY Sumediatesarly geas sipgeceoind theee

e ' : ' R f t ' in int A and

FEvaETR S e s e of A8 BHES albnd Pkl 1 TLICE Tepeti ti ons
per cell | i ne)ThefrepeneinGergionuisotpneyviddy 4 micjeiobcil ebestmicogmsisiiggmal pept i des

to direct secretion of SEAP or hFc fra to 16, cells. Figure 7

11 st 1 PBE, SISO a3 6O SETTBE LRGPl ATFHEIOdEF BrogRo'sh BRCT i sed
wi th antigeanRPaRMHlePBofipidegi C aci ds contained in a variety of plasmd
expression vectors.

(a) a non-translated leader sequence which is derived from HBVpreS2

20 antigen sequence, HBV e-antigen sequence or HSV type 2 gD antigen
sequence, which is in operable linkage with the coding sequence and
promoter which is heterologous to the coding sequence; and/or

(b) an enhancer sequence 3' of and operably linked to the coding
sequence, where the enhancer sequence is derived from a 3' UTR of

25 an HBsAg sequence or a 3' UTR of a simian CMV immediate early
gene sequence, and the coding sequence is heterologous to the 3'
enhancer sequence.

The present invention additionally provides a population of nucleic acid
constructs where the population comprises at least two different constructs of the

30 invention.

In another instance, the invention provides a purified isolated chimeric

promoter sequence which comprises:



Figure 8 is a diagrammatic representation of the pPJV expression vector.
Figure 9 is a diagrammati c representation of pPJV7389. Figure 10 is a

di agr ammavocosce®sent at i on of pPJV7400. Figure 11 is aPrdirapasmbiia
representation of pPJV7468. Figure 12 is a diagrammtic representation of
pPJV7563. Figure 13 sets out the base conposition for pPJV7563. Figure 14
provides a flowhart of the derivitisation of plasmds pPJV7563 and pPJVI
671. Figure 18)prodihGddViapedite saly DEawIolsr s8aWeBSS:i n t he construction of

PPIVI 671, Fi gy e Leot Gl 808adta bRELHERNTPOE @b nERAVAGHd: and provides a

sequence conparison of the Nt ni sequences of the natural H3 Pananma HA
anti gen and of theiBePnteaemlyldtngnnidgen encoded by pPIJVI 67 1. Figure 17

shows the he glutinati.on inhibition antibod itres i n pigs.yaccinated
wiih pPavi 670 F GarragBuidton fra st PO 9F b g T g parti cl e
nmedi ated epi der mal LRIV \WeLjyr i@imddRdd/barf/dent0 hunans. Figure 19 shows

hemaggl utination_ Inhibition antibody titres in pigs imunized with a PMED
based trival edbeinueatipealspipravidedr s specific for the H3, H and B viruses

are shown for ' I [ i rqm L &1J epresentation

of pPM.7789. &%%?‘Q@D%)qgﬁgl%ﬁ?ﬁgﬁ%&%Blggﬁ%[gaéjiésﬁogg o] tﬁbﬁ%sg. Figure 22
i s a di agr anmef interestpwaihnhakoddongirispPiAdOdAng bitgusid c2llsas a fl ow chart for
t he construction of JV2012. Figure 24 provides the annotated sequence of

pPIV2012. Fi gﬁP@e@EPCF coRsv it iog of gpsleseftdAans s O he vect or

pPJV7£88. Fi g%ﬁeggaljtﬁlegoghﬁgﬁm.i c representation of the vector pPJV7788

showing restriction sites. Figure 27 is a diagrammtic representation of

pl CP27. Fi gur eod&éd particlee, siteblo farcielverg duoam e pagtiskenedatd dgbyeryf | CP27 from
M5 strain of \/-2 based on, the nucl eotide seguence o | CP27. .The single
i no aci d_di FPUPEARECE 2Riaien TR GBS REE O OB & G RS 2 o risve2
strain M5 (aspasagich@F e iatehtivh! Bk Bordd@ae: iﬁl;main@%)cddﬁlgvga%mw face type. The

sequence identified as the putative CD38 epitope in H strain M5 is
under | i ned. Ficgendengtheqiebipsptidte i dentificati on of a donminant | CP27 epitope

A T e S e R e S T

assayed for | bhtgd phdtiSRET activity using various peptide pools (Cl-Cl2,
R e e el e B G Py Beticd DRSS ESheld el 0 cach vl

- amethod of nucleic acid immunisation comprising administering to a subject

an effective amount of the coated particles of the invention;

20 - a pharmaceutical composition comprising a nucleic acid construct of the
invention or a population of nucleic acid constructs of the invention together
with a pharmaceutically acceptable carrier or excipient;

- a vaccine composition comprising a nucleic acid construct of the invention or

a population of nucleic acid constructs of the invention or coated particles of

25 the invention.

Also provided for is the use of a nucleic acid construct of the invention, a
population of nucleic acid constructs of the invention or coated particles of the
invention in the manufacture of a medicament for nucleic acid immunisation.

These and other objects, aspects, embodiments and advantages of the present

30 invention will readily occur to those of ordinary skill in the art in view of the

disclosure herein.



negative (enpty squares), weak (<25 ELI SPOTs/wel |, grey squares) or strong
(>25 ELI SPOTs/wel |, black squares). B: Sequences of the two peptides (SEQ
| D NCS: 66wendodigrismsecogni zed by cells from Bal b/c m ce krrgldB2givdong4a
potential HSV-2 Dd epitope (bol d) and a region (underlined) corresponding
to a previously identified HSV-1 epitope (Banks etal, J . Virol. 67,

613-616, 1993 Figure_ 30 reparts characterizing the Bal b/c response to

| CP27 usi%&i&ﬁﬂﬂgg“—mmf IBEHy. Spleen cells frominfected Balb/c mice
were assayed ff@%gé'ﬂh&h%@és%?ggvéﬁbf J;ré’ssié%'d?%eﬁﬁﬁlsﬁ?%%r faeo! made of all
peptides from | Pool ), orindivi eptides HGPSLYRTF (P, SEQ ID
NO 68) amdtlgeﬂmw?ma(@ﬁ usseqan@aa\ﬁbamﬁ eXBfGﬂSlQ@SC@eﬂSI S were pI at ed into
each wel | and .esu e

cddithon an AiEatociePt et L ARt IR S ha S P RE PG ) rmgnet i ¢
beads 5t0m|5&£eﬁsbﬁkﬁoﬁmil§ﬁ i01R 1618 s Goklage aﬁtlﬂ%@crpleﬁﬁﬁnisﬁ Exanpl e 22. The
original sanple (+CD8) and depl eted sanmp re assayed for IFN-g

ELI SPOT act i viftiguradishgws e ghtest ofgat igedin lﬁﬁ%Ao%nd)éﬂBV WIR$Es from | CP27
Pool Fi hal | t ect

nd | Gz eSS SRR h ST (o Phicle BE é"&?%"ﬁfci recei ved pri mary

and boost er PNMighrDMAhowsthe effect afivst msuimmirmm@ afd HRF¥3PUTR2A DNA vacci ne

wi th and wi t hqut vect or JV2013 A+B subupit) or subunit LT
DEI vect cﬁxprﬁﬁﬁm@%lrs? han Schs S R griee T tics BRPiRRrDr nas o ratio of
9:1. Banel ?‘ﬁ% 5GhadE aRagreetsMhyidlulfAhfon Wedda @BVEhETRY™RI S i n each
group were chal enged two weeks follow ng the second i mmuni zation with 50

LD 0 of HspressiorafBEAP B 86 1Cand G Pelpdvice rqpetlﬁbnsg)eandll Np-a production in

each group, r ectiyel The. |n| ani.na re .sacrificed at the sane
Cre and. opl erdgt et ek PRt o u B el iS5 nsssS¥lintl ¢ ¢

cyt oki ne dfrsm@ﬂmﬂ@ﬂwtalgydmtrl c bead array kit. Figure 32 shows the
role of 1FN-g and TNF-a in protection fromHSV-2 |ethal challenge -

mor bi di ty evaIEJ&LFPSr}HuWﬂ%V%? ofngipedics detestedin the perary™Mistd boost er

t; t t hout
1o oipy AL v SR A e R MRBEI ) 2 o1 s
aratio cﬂ’xpﬂ:séhon#mtm] s were intranasally chall enged two weeks later with

50 LD50 of HSV-.2. For T-cell depletion, ived |ntraper|toneal

mce re
i nj ections cort&fRdY2 SHETHYBHES BrFSEH A °f§h ?X@B%b‘?nr\'e& %or IFN-g
and/ or TNF-a qriglapss s BisPmntichepRucrtiibrofigligige L0 virus chall enge as
described in Exanple 22. "Animal s were nonitored for mortality (% survival)
and nor bi di ty Figirerl@ds »diagrasematic igpregentasion fefdVd#My to the fol | owi ng
schedule ffl ores on eyes or runp,
r educ®d rmverrerlﬁg&rglw 1?1%%111(: ?etgq[ ?éﬁser%%)é\}lé%eor?t gJ8%4608(Séad. Fi gure 33 shows the

role of T-cel |F1QLﬁBlll2a§aﬁﬂgrdnﬂnﬂimp&'SebrMmfnrdﬂmeVS@ | et hal challenge. Five

groups of 4 m_ce received primary and boaoster inmuni zations
Figure 13 sets out the base composition for pPIV7563.

Figure 14 provides a flowchart of the derivitisation of plasmids pPJV7563
and pPIV1671.

25 Figure 15 provides maps of the key plasmids in the construction of
pPIV1671.

Figure 16 provides a feature map of pPJV1671 and provides a sequence
comparison of the N termini sequences of the natural H3 Panama HA antigen and of
the H3 Panama HA antigen encoded by pPJV1671.

30 Figure 17 shows the hemagglutination inhibition antibody titres in pigs
vaccinated with pPJV1671,



with the pl CP27 PMED DNA vaccine with (+LT 4 groups) or w thout (-LT,
lgroup) the rPJV2012 dual A+B LT DElI vector. The pl CP27 to DElI vector was a
rati o of Wooocmsesval s were chal |l enged intranasally w t hpe®dHBE/0H34HSV- 2
two weeks later. Three groups of the I CP27+LT DEIl -i nmuni zed ani nal s were
treated with intraperitoneal injections of 90 ng of aCD4 and/or
aCD8-speci fic _nonocl onal antibodies at, days -2 and 0 relative to virus
chal | enge. | nFagdels s B lacakskin regrtignydo %Wmﬁé’a‘ﬁ}@??g‘&feéne group

(i ndicate id@ﬁnalld@ivﬁwﬁhpi\ﬂéﬁ%Bﬁﬁ%&?_ + LT groups, enpty vector was added
to the rICP27 al one group. Brief Description of the Sequences SEQ ID NO 1
i's hCW i nrediEiguere 2 showirepmggbitingeopubhdeti¢rGeniBadk titkbdgags X17403) SEQ ID

NO 2 is sequence f.lo s 1.and. 2 of the naj Of | j.ate.early gene
( GenBank nﬂ%ﬁ’é‘ﬁ? Wl%&m& %ﬂaﬁﬁt ¥aqenG :ﬁﬁi\{%g ﬁp%cﬁﬁ? hqrn:{lg%ﬁ%’ lgéq uence

( GenBank afid B0viAREs REGhdvh MPtwo iPBMEDIesREdIence of a chineric pronoter
according to the present invention SEQID NO 5 is a | eader sequence from

HBV pre S2 anthigien28is a dirgrsaumpsicaepresatmeoniof PRBUYZ8Y. SEQ ID NO 6 is a
| eader sequen ' GenBank #786099) SEQ I D
“S e AR U gP St IR ARt ( Conbank vER205) SEQ

NO7 is alea sequence Trom a R sequence (GenBank
#Mb4923) SEQ [Hipuxe28id sdibbidamimtis' repfeiRnsapued pRIVIEHABank #AF143308) SEQ I D

NO 9 is siman,i iate earl epe 3' UIR se GenBank #ML6019) SEQ
IDNO 10 is rFé%Hnggﬁao O ot AN BN AN AR #K03256) SEQ 1D NO 1 1
I's sigian SW@@}E@%@&&&%%&%&&%W@%QW@(GenBank #ML 601 9) SEQ
ID NO 12 is HSV2 gB gene poly A sequence ((GenBank #7Z86099) SEQ ID NO 13

is HPVI 6 ear |IEiggeRs ipodipgranmsenjicanpres¢nGiioBaxi kheco®? pPEY7EHQ | D NO 14 is

t he sequence qf. th PJY. expression vector | D 1S PCR primer
JF93SEQ | D No%rlilgeﬁg?%?c%agﬁﬂ%"?‘%ﬁ‘&s opﬁﬁ%veftfyﬁ-?@%?%%%w@ GN SEQ ID
NO 18 i sedtGRiqrditegr JF254 SEQ ID NO 19 is PCR prinmer GN 50 SEQ I D NG 20

is PCR primer JF255 SEQ ID NO:21 is PCR prinmer DSI SEQ ID NO 22 is PCR
pri mer DAl SEdigue RDivadiagrapomtisepispenigtogpf pICP27.

15 Figure 28 is the amino acid sequence (SEQ ID NO:65) of ICP27 from MS
strain of HSV-2 based on the nucleotide sequence of pICP27. The single amino acid

difference between the published sequence of ICP27 from HSV-2 strain MS

(asparagine=N) and strain HG52 (lysine) is in bold face type. The sequence
identified as the putative CD8 epitope in HSV-2 strain MS is underlined.

20 Figure 29 shows the identification of a dominant ICP27 epitope in Balb/c
mice. A: Spleen (S) and lymph node (N) cells from HSV-2 infected Balb/c mice (BS
and BN, respectively) or C57BL/6 mice (CS and CN) were assayed for IFN-y
ELISPOT activity using various peptide pools (C1-C12, R1-R6) described in
Example 22. 5 x 10° cells were plated into each well and results are tabulated as

25  negative (empty squares), weak (<25 ELISPOTs/well, grey squares) or strong (>25
ELISPOTs/well, black squares). B: Sequences of the two peptides (SEQ ID NOS:66
and 67) recognized by cells from Balb/c mice highlighting a potential HSV-2 Dd
epitope (bold) and a region (underlined) corresponding to a previously identified
HSV-1 epitope (Banks et al, J. Virol. 67, 613-616, 1993).

20 Figure 30 reports characterizing the Balb/c response to ICP27 using an IFN-y
ELISPOT assay. Spleen cells from infected Balb/c mice were assayed for IFN-y
ELISPOT activity using the peptide pool made of all peptides from ICP27 (Pool), or



SEQ ID NO 24 is PCR prinmer JF302 SEQ ID NO. 25 is PCR prinmer JF84 SEQ ID

NO 26 is PCR primer JF225 SEQ ID NO 27 is PCR priner JF335 SEQ ID NO 28 is
PCR pri mawo2b@3B288Q I D NO 29 is PCR priner JF357 SEQ | PBCHGHE0064/®0RCR
primer JF365 SEQID NO3 1 is PCR prinmer JF393 SEQ ID NO 32 is PCR prinmer
JF406 SEQ ID NO 33 is PCR prinmer JF256 SEQ ID NO 34 is PCR prinmer JF257 SEQ

s POR. pAHdEIRTROSHE T RRTG8Y | SIRGD O TE) TRehek SEOABIEES T o
Ol i gonuc gl YROHEIB SFR del Nekiicd iRERN WP End 3R SEQURMP41 |5 POR

primer JF356 SEQ ID NO 42 is oligonucleotide JF348 SEQ ID NO 43 is PCR
primer JEgubeselELISPdsAvell. Inpdiition; snealiqueBsitheRdedmralGanply was

ol i gonucl.eot i,de JF351 .S .46 4 s PC Laer JE352. SEQ LD NO 47 is PCR
o er o8 ERR AR s s hrp 5 el BECER FRATT L R pr i rer
JF442 5 SEQxbBpN2 D OTheSortiidl pirhple (+3 B8R indSiEp14tBY MahHid ({CDHGRrpbdsasd JF444 SEQ
I D NO. 52 is Pseudorabies virus (PRV) promoter sequence. SEQ ID NO 53 is
Rous sar demr Ny BLdSR @B eytivityomwinedhe perfidernoe! megeyf gl peptidas HewE8E t he

nucl eoti(cj(igos1 guence of the pPJV1671 vector and the am no acid sequence of
the encoded’ H3N2 HA antigen. SEQ I D NO 55 provides the am no acid sequence
al one of the H3jZeRAshows (e rogelanoebeywepPlgV-B éHallebid plokdclioh afd pr ovi des t he

natural N term nal am no acid sequence of the H3 Panana HA antigen. SEQ ID
NO 57 pr d¢Pa&spegiac sytplapepiodnction: ({éroups of Kumirsreeivedripy pRY Pananama HA

anti gen @REQEeAVIEN B@é\grrllr%ﬂizaﬁoﬁg%ﬁg%ﬂﬂgo? FhdPIOPLIBNA REcHRWRASHS Sequence

of the sequences of
without CT DEI vector pPIV2013 (dual A+B subunit) or subunit LT DEI vector

pPJV2012 (dual A+B). The pICP27 to DEI vector was a ratio of 9:1. Panel A: post

challenge survival data. Half of the animals in each group were challenged two
weeks following the second immunization with 50 LDsy of HSV-2. Panels B and C:

15 ICP27-specific IFN-y and TNF-a production in each group, respectively. The
remaining animals were sacrificed at the same time and splenocytes were collected
for measurement of ICP27-specific cytokine production using a cytometric bead
array kit.

Figure 32 shows the role of IFN-y and TNF-« in protection from HSV-2

20 lethal challenge — morbidity evaluation. Groups of 4 mice received primary and
booster immunizations with the pICP27 PMED DNA vaccine with (4 groups) or
without (1 group) the pPJV2012 dual A+B LT DEI vector. The pICP27 to DEI
vector was a ratio of 9:1. Animals were intranasally challenged two weeks later with
50 LDsg of HSV-2. For T-cell depletion, mice received intraperitoneal injections

25  containing 200 pg of monoclonal antibody specific for IFN-y and/or TNF-o. on days
-2, 0, 2,4, 6, and 8 relative to virus challenge as described in Example 22. Animals
were monitored for mortality (% survival) and morbidity, scored on a scale of 0 to 4
according to the following schedule: 4, healthy; 3, ruffled fur, sneezing; 2, sores on
eyes or rump, reduced movement; 1, hunched, little movement; 0, dead.

30 Figure 33 shows the role of T-cell populations in protection from HSV-2
lethal challenge. Five groups of 4 mice received primary and booster immunizations

with the pICP27 PMED DNA vaccine with (+LT, 4 groups) or without (-LT, 1

10



Nos. 56 and 57. SEQ I D NO 59 provides the nucl eoti de sequence of the
pPM.7789 vector and the ami no acid sequence of the VNI 194H5 anti gen. SEQ

| D NO 60 woaueadss3sshe am no acid sequence al one of the YhHi/GE240dHoes3ui gen.
SEQ I D NO 61 provides the nucl eoti de sequence of the pPJV2012 vector. SEQ

I D NG 62 provides the nucleotide sequence of the PJV7788 vector. SEQ ID
NCS. -63 and 64 are the 5 and 3' rlrrers used in Exanple 22 to anplify DNA
of the Merogp} BiePPaV20idval AT BHyeetor. TheHeP AR hBE ¥ ¢TSS fence of | CP27

from M QMERE pl CP27,

Exanpl e %{Oadgg()p %k@é% %’8 gﬂ%r%@%?ﬁg&ggptlkg%ﬂ4 ngod 46 Yézgglg?m sed by cells
from Bal bieeksiaee ThreE)@amiS@f 72 ICBED L DDRBitBninszed dmumils &@mjseamdne am no
acid sequence cont ai ned inp @t:g?des 45 nd 46. gg(g)f : 69 an 70 are

ami no acigth r@@ﬁ‘ﬁ?ﬁ%‘“&?ﬁ inisgtiony @9 p e PGl and/ presPrpariiigmagrlopd! one ami no
aci d. Det alhegy a'_yptz | Bl Pfedifi 1 08 e S8 AcR3eEh Bichgral e present

invention in etaf e understood”that this ihvention is not
limted Dprarthle@mCHZT yloex gropb i(indidtedab elcT) @plabio the peR phT gneiper s as such

may, of course, . 0.be understood that the term nol ogy used
herein i §9PBFYS Wévrﬂ)é@ﬂég% O&PGH@&{] YRS BWt i cul ar embodi ments of the
invention only, and is not intended to be Ilimting. Li addition, the

practice of the present | nvent| on will enploy, unless otherw se indicated,
convent i Suigf Desertiplion e yequerees i cr obi ol ogy, nol ecul ar bi ol ogy,

reconbi nant I ' .t hin the
or di ngy ski P:B‘ﬁgﬁ?ﬁgj arsteﬁc@aﬂlﬁawnéagﬁgleg I%élroé%sfgﬁqgél?gégé@u y in the
literat UI#MGOSQE,,XE'ZZ@B,) Sanbrook et al ., Mol ecuI ar Cloning: A Laboratory

Manual (2nd Ed| tio 1989) oni ng:, A Pr i C proach, .vol. | & II
(D. Gover, ed®R Qi\r%mamcpé@nswnﬁésané% ?%@MVA&JON@%%&G

Practi cal ¢ (1984); and Fundanent al Virol ogy, 2nd
Edi tion, eﬁ.ﬁgﬁ (g%] | % g?wﬂ%fzd%gﬁé D.M Knipe, eds.). Al publications,
patents and p&EEID HipBicmt insnlén mirbeds fegpeice, (GehBakle#I08Ua or infra, are
her eb |ncorp erence | eir.enti r be noted that,
as uséd in thi ﬁ%ﬁggﬁl‘}&% eéﬁq‘]ﬁﬂ%FCE cq’é‘ﬁﬁ’%?‘lﬁ@éno lécﬁ%rd"{éﬁgtﬂéllﬁaiﬁn r forns
"a," "anipwfAfdont he" include plural referents unless the content clearly

dictates otherwise. In instances where a particular agent is specified as
conpri si ng paSEQIP NO:Gis ¢ leaderseqpepeefienyidd Vime S3wadeene Wdent may consi st

essenti al Ié{]eg(t/e (%’e%%aﬂﬂ'#i\/fswﬁ?) Definitions
SEQ ID NO:6 is a leader sequence from HSV type 2 gD 5' UTR sequence
20  (GenBank #Z86099)
SEQ ID NO:7 is a leader sequence from HBV ¢ antigen 5' UTR sequence
(GenBank #M54923) .
SEQ ID NO:8 is HBVenh 3' UTR sequence (GenBank #AF143308)
SEQ ID NO:9 is simian immediate early gene 3' UTR sequence (GenBank
25  #M16019)
SEQ ID NO:10 is rabbit, globin poly A sequence (GenBank #K03256)
SEQ ID NO:11 is simian sCMV immediate early gene poly A sequence
(GenBank #M16019)
SEQ ID NO:12 is HSV2 gB gene poly A sequence (GenBank #Z86099)
30 SEQ ID NO:13 is HPV16 early gene poly A sequence (GenBank #K02718)
SEQ ID NO:14 is the sequence of the pPJV expression vector
SEQ ID NO:15 is PCR primer JF93

11



Unl ess defined otherw se, all technical and scientific terns used herein
have the sanme neani ng as conmmonly understood by one of ordinary skill in
the art twowhesis2398e i nvention pertains. Although a nunmpemr/ad200obsads and
materials simlar or equivalent to those described herein can be used in
the practice of the present invention, the preferred materials and net hods

are described herein., In describi ng t he present invention, the follow ng
terms will be BIDIINYL0FCRPEMEFENed to be defined as indicated bel ow.

The term "nuclgi N&ﬁm i)% |QGwhs used herein to refer to

t hei ntroduction %%@a nucl el c aci dﬁgrml ecul e encodi ng one or nore sel ected
anti gens or pdBQEpNQ@EE is MER pankewndF2%el | for the in vivo expression of the
antigen or anty he. eic acj | ecul e can be introduced directly
into the reci pﬁﬁﬂﬁgﬁgﬁlgéﬁnﬁl&é@weég\&/@t andard intranuscul ar or

intragermal i rgmEID NO:20 (FPSRYHNR JP2gSt | cl e delivery; inhalation;

topically, orh&/ oral, intranasal or mucosal nodes of adm nistration. In
particul ar, tREQUMND:E] axPERpmas®ddni ni stered via transdernmal particle

delivery. The ggéﬁg%@aglistlgéﬁi ively, can be introduced ex vivo into cells
en jec

whi ch have be enoved froma su . In this latter case, cells
cont ai ni ng t heSEQED &@:234d PCRprieessJB3@If i nterest are re-introduced into the
subj ect such that a&i nmyne _response_can be nounted agai nst the antigen

encoded by t he AP X245 RCRPrimesE302The nucl ei ¢ acid nol ecul es used in
such jommuni zatgﬁlﬁnggq)@p@klﬂqd&ﬁpgéf ed to herein as "nucleic acid
0

vacci nes." Any the nucl erc acids nentioned herein nmay be present in such
vacci nes and iSEQHP NQ:Abas PCRermerVE225 aci d constructs nentioned herein may

be present. T " adi. t_int an material or conposition capable
of specifical @%ﬁﬁo@nagbﬁé ip(t,lélﬁr?lggfst ering, enhancing, directing,
redirecting, pgg@[mimp{gggs p@RiﬁﬁIﬁérgpgm an antigen specific imune

response. Thus, coadm nisration of an adjuvant with an antigen may result
in a lower dosEQIDMNNEP igBSBRPrisrerdAtilgen bei ng necessary to achieve a

desired i mn%g(gigmgoiiggég Irﬁr‘i’é?jJP%S to which the antigen is

adm ni'stered, or-coa ni's on may result in a qualitatively and/or
quantitavel y BHQ &DaN0:31 i POR priesgpdR3%S in the subject. In particular, the

adm ni stration, of adj.uyant may r It in an enhanced inmune response
such as one ofs@éﬁ-%%ﬁﬁéﬁm@%ﬁﬁﬁ duration. The effectiveness of an
adj uvant can bgz@ebNdBIedPOR RAETFS4@r I Ng the adjuvant with a vaccine
conposition in parallel wth a vaccine conposition alone to animals and

conparing ant i HgAYD aH&BErs EERIpuinzer JHBW at ed i mmunity in the two groups
usi ng_st andar %ﬁ@ﬁ?mﬁ ﬁ%ﬁé r%g%{gt noassay, ELI SAs, and CTL assays. The

const?ucts of S one or nore adjuvant pol ypeptides.

By "core carriggg IDNOB3RE PERGnidrgF32IN Whi ch a guest nucleic acid (e.g.,
DNA, RNA) is coated in order to inpart a defined particle size as well as a
sufficiently nERIANIBYys PoRasim&EJE3§he moment um required for cell

menbrane penetdi@ 90 S8GPERYrimer FeAS
SEQ ID NO:39 is oligonucleotide JF354

25 SEQ ID NO:40 is PCR primer JF355

SEQ ID NO:41 is PCR primer JF356
SEQ ID NO:42 is oligonucleotide JF348

SEQ ID NO:43 is PCR primer JF349

SEQ ID NO:44 is PCR primer JF350
30 SEQ ID NO:45 is oligonucleotide JF351

SEQ ID NO:46 is PCR primer JF352

SEQ ID NO:47 is PCR primer JF353

12



t he guest nol ecul e can be delivered using particl e-nedi ated techni ques
(see, e.g.,U S Patent No. 5,100,792). Core carriers typically include

mat er i al sweueds/ms3sungst en, gold, platinum ferrite, polrgstgBeroesid | at ex.
See e.g., Particle Bonbardment Technol ogyfor Gene Transfer, (1994) Yang, N
ed. 50«<ford University Press, New York, NY pages 10-11. By "needl el ess

syringe" is t_an instrunment whi delivers a particul ate conposition
t ransder mal | ;TES%QQ %%'f‘%@ P&ﬁpﬂmeal ‘grQ\/enti onal needle to pierce the skin.
Needl el ess syrgprgas NPio gq@%ﬁﬁle}m@r esent invention are discussed

I :

herein. The term"transdernal ™ delivery intends intradermal (e.g., into the
derm s or epi dEQIIINO:$¢ wi¥cRepriwder {4%. , " per cut aneous") and transnucosal

adm nistratio i del i .b age of an agent into or through skin
or nucosal ti ?&%ﬁ@'@e&@.@ﬁ%ﬁ@‘?@ Drug Delivery: Devel opnent al
| ssues and Resysgy IhNIO52 {sdtskivdgabibiadgusa PR VY peorfbter égdénde.  Marcel Dekker,
Inc., (1989); Controlled Drug Delivery: Fundanentals and Applications,
Robi nson and 158 J2¥9:53 isvBeewsarearierus (RSY) Prameey seqasereTr ansder mal
Del i very of Dr D M@J: 54 Rrjo'vﬁies IﬁYedrﬁ{E%ﬁ%ﬁﬁe @&@e&&rmﬁe ]%lgﬁgll@ll veRtor Biess.

er eedle

(1987). Thus, t t erm enconpasses deli1v roma ess syringe as
descri bed i n th&mbataeidtsedencd p5818,endGdeddBNEHIA asigpar ti cl e- nedi at ed
delivery as d i Ln U.S Patent No,, 5,865, 796. A "pol tide" is used
o 1t by oades SIS 55 pibiies G A REBRS RBe 6F et NS HBuni ¢ ani no
aci dg, am no ag}iferPIRbAISy pI¥VI@YNer peptidom metics. The subunits may be

| i nked by peptidé bonds or by other bonds, for exanple ester, ether, etc.
As used her ei BEQ HeNQsporproxiden theamsteral Ndérorinaltamind adiésequenes ef thand/ or
unnatural or ﬁ_}gﬂbhet ia;l-;ﬁfilm a9, acids, including glycine and both the Dor L
optical isomers, W2 8" d anal ogs and peptidom netics. A peptide of
three or nore SHQ D NaE 5 Tprovides BN REymifdlaheto adid sdduepneht ka3 f the peptide
chain is short. If the peptide chain is |long, the peptide is typically

cal l ed a pol yé’é‘ﬁ%‘iw%ﬁaalﬁ‘?fbﬁ%ﬁpﬁ@dmpph\ﬁk@gen" refers to any agent,
generally a L L Gl | i onse in an
i ndi \}?dual . %@Qm@i@%g& %%Q?@Péégéqthgﬁgréfi ndi %%%ggg%n%%gggol ecul e or
to a honogenedus. 66 adikiZer ogeneous popul ati on of anti geni ¢ macronol ecul es.

As used herei iy i "is nerally used to refer_t rotein nol ecul e
or portion thgﬁ&)ﬁ? mggp’?é’?ﬂegi%?&mlfbﬁx@? SW@C%@*%&& Vefieh gen” may
conprise, for Jndshedififo aBidRBEUENBE bYHROAVI 19488 pALyPept i de, a fragment of
such a pol ypeptide which is imunogenic or a varirant form of either which

ret ai nsi munodeid B NP:60 proxidss dhecaming acidssearrnes alahe pbthg YNAR#E or vari ant
is referred to i rhe i mmune response generated may preferably be capabl e of
reco&ﬁi Zi ng tha%l eFl'gi nal pol ypeptide fromwhich the fragnent or variant is

derived. For tIE) PIUNMR6EEFrovides i Micksridt sédiiéadd dfahe pPIVI(IeRgctoan be
obtai ned or derived from any appropriate source._ For_the purposes of the

present i nventYH¥aID X0O:6aptaviien the hedleaids seauspen &fithe RV TG ¥6Wi1 i cat i ons,
such as del et iqqfsm A#Y.63 AFe AR tﬁé’?’sgiddtjﬂsp'xﬁ%?s (A% ERhhyleoANger vative in
nature) to the native sequence, so long as the
amplify DNA of the MS strain of HSV-2.
25 SEQ ID NO:65 is the amino acid sequence of ICP27 from MS strain of HSV-
2 based on the nucleotide sequence of pICP27, Example 22,
SEQ ID NOS:66 and 67 are peptides 45 and 46 recognised by cells from

Balb/c mice in Example 22.

SEQ ID NO:68 is a homologous nine amino acid sequence contained in

30 peptides 45 and 46.
SEQ ID NOS:69 and 70 are amino acid regions of HSV-2 ICP27 and HSV-1
ICP27 that differ by one amino acid.
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protein maintains sufficient immunogenicity. These nodifications may be

del i berate, for exanple through site-directed nutagenesis, or may be

acci dent avp 2800828 t hr ough nut ati ons of hosts whi ch pr eduwamB2éwoesiti gens.
In a particularly preferred enbodi mrent of the invention the antigen

enpl oyed or encoded may be an influenza antigen, an irmunogeni c fragnment of
an influenza antl gen or an |mmnogen| c variant of either. An "inmmune
responseD Descxiption:gf dhe nyentigner est s the devel opnment in an

i ndi vi dual Of Bﬁrﬂé‘é&ibﬁ%:ﬁ' ?%s@nt‘iﬁbéﬂﬁ'oﬁﬁn OOHNeisE BRARS&sthOd it anti gen.
For purposes of the prese nvention urmra1 I nune response refers
to an i m”chdnerlvemslpmmmtﬂmdiedtt@ﬂarbyulaﬂy ﬁmdp‘hﬁmilmclldﬂﬂ& ongirodass a “cel | ul ar

i mmune res ne medi ated b y 0 d/ t her white bl ood
col o TiaPREe o FudBed ohettisre o AR Sty et Bt Mt are used

inter %hartaeﬁhbmgpagéam@ﬂ@b fof fRpukbs8 oP BB HaftRfulir enbbiEhREs dfdes of any
| engt h, either deoxyribonucleotides or ribonucleotides, or anal ogs thereof.

Pol ynucl dbe inyestiomgnlyicand innst inlendes tabedimitingaln additinss the@raciica offie per f or m
any funct a f eot| des
Cnel ude fr«g%ﬁte 1%02%8%111%@%@P16h€§%1%%é1 Hg;g%;& %Ivgﬁtlo%al Rx%%y?%

t ransfer vRfogyL nbmbimigyﬂﬁdélecﬁhabbbmsrecsﬁb&antEN@nﬂacInaq\iesranﬂynucI eot| des,

br anched polyn cI ti des, plasm.ds, v ptor Iate . any seguence,
sl at od RGN n?\? %fe&uehee,mﬁ{%ﬁ@ioa REk g arta%aclmﬁeﬂges ae
pol ynycl eq b{jas éi'sf‘ﬁllwlpih%%'tér%tuge?%‘as@g 9 ?ro%ﬁe&' dll Mo%e%ﬂl&‘?@&uﬁ four

nucl eot i de adeni ne - cytosin guanine (G : thym ne (T)
(uracil (B‘d)bof’aforthymaiéZr(drEdineri%ﬂhW Mgoﬂwecncglmacﬁ[mkl the term

nucl ei ¢ i uence sthe ti,cal represen o) f

pol ynucl 2%6?@2%1“%%6‘? Ol‘ﬂﬁ’f’gc‘é tﬁ% Qlﬁeﬁlép{lréﬁfeegiehggh gnlprgﬁﬁc‘ﬁe i nput into
dat abasesgiifle # Mévaaula@ ICIBENS (1982); GBAFLAN DL ORESEFIgzM 2hd FarfbnUsad] f or

bi oi nformatics_applicati ons such as functional genomn cs and honol ogy

sear chi ng¥ NBNegtebisanﬁ@ Yhpatipee ed¥)-t ransferring nucleic aci d sequences to
targef ceIIs ( p carriers,
g %posomes)gn %th%’a'n%&l PXt%ﬁﬁ%%& Rﬁt’éﬁfgaé,\ﬁiléﬁcong%§§%églp %%aégru%@w

Typi cal | yor znﬁe,cﬁreherebylﬁicbmfatedbyevqﬁasremmmhermttmty and "gene transfer

vector,"” mean any nucl ei ¢_acid canstruct capable of di rectl n t he
expr essi on of %naeh%e%ﬁtef%b%gﬁedaﬂ&nwe @A prdihe papengs aéréauences to

target ceaht SingdRHformkPE, ”t“%‘i’ dn‘ﬂ'lé*q{%élu&é P %ﬁ%ﬂts%ﬁs?%&' c%ﬁte‘ﬁ? hicles, as

well as viral “vectors. lasm d" is a vector in the formof an
extrachr mitm’kyrrhcta’gaenﬁtemsel ement. A nucl e| c acid sequence Whl ch "encodes" a

sel ected anti gﬁn |tsanceca0|d rmtec % trans %gd(inthe
case Of DNA) and"TPHfEFAPES Rl 288 Syt )°°F‘RP8“‘§P 109 ptide in
Vivo or idhité] fnf0prafeerad plsemed thengdedit thiecanit eRbntiiilydFREDIHiRL € regul atory
sequences. The boundari es of the coding sequence are

A. Definitions
Unless defined otherwise, all technical and scientific terms used herein have
25  the same meaning as commonly understood by one of ordinary skill in the art to
which the invention pertains. Although a number of methods and materials similar
or equivalent to those described herein can be used in the practice of the present
invention, the preferred materials and methods are described herein.
In describing the present invention, the following terms will be employed,
30  and are intended to be defined as indicated below.

The term “nucleic acid immunization” is used herein to refer to the
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determ ned by a start codon at the 5 (amno) term nus and a translation
stop codon at the 31(carboxy) term nus. For the purposes of the invention,
such nuclwoco@niseBvsequences can i nclude, but are not | i mCtraB20@/006IMA from
viral, procaryotic or eucaryotic nmRNA, genoni c sequences fromviral or
procaryotic DNA or RNA, and even synthetic DNA sequences. A transcription
term nation sequence may be located 3' to the coding se u?.nce. In sone
cases a HENuEoL e BudtieAsid “l‘Pj’iP“g‘? gpsoding one §r MK § ?Céed%& WSS des, for

| NSt ance ya,LEANRS LD HEBYCARADE B ih T EhIbQIAANLE SACicGr bidgehs. (ORFS) and

al so one’o re Internal R bosone Entr(ﬁnSites (IRES) to alTow translation

of ORFs &htencleitacid metec@RiEan be tntrmdseadi ditecthnjntd thet reeipishnbsubiect. sugh ve a

pol ypeptid ich..s subsequent cl eaved..t 0 .gi ve a -ali )

ol 3 bent rifs Sehdd i tiedlr S insdne i S et R P 1o

mul t1 gl e i{Ha8RRE! topicall S DyeRgeintapdstl @ thiidosell mpddsydaphidetatiod Tpronoter” is
a nucl eoti de seguence which initiates and regul ates transcription of a

pol ypept ivewicelasctie Aeclpisiagid rapseln sdmanistareshie dleasdeamal METUaIeliTEUci bl e
Proor o e MRS HREAN G oo InMLONEL 90 F SRAVERE RaADRERD Y |1 BT 1O

the pronoter 1S 1 nduce an anal yte, actor, regulatory protein, etc.),
r epr essi hémowsiddimh arsabjead dnehie kapiee et arello tomtajpolgthe abdeiciadd sequence

operablylinked to the promoter. is, repressed b nal yte, cofactor,
r ggul at gr@"qﬁ“r‘g‘? %JﬁplﬁFer%qtt gr %ﬁe'lﬁﬁﬁ‘éfi“%dng’?‘?ﬂ’ﬁtsil%mp%ﬁﬁglag &3 ?’X’i“fm? ESPMEnded t hat
the ter mczﬁlgf)?%hﬁféa a%?iﬁ(ététﬁ%%ﬁ@en%h%ﬂ%? th&hdEle scilivhdled@ ot pronot er

regions a unction ., controls franscription or translation)
segment s motletdreibmobgiles ssed i@sechapinyuiizatioadite gesfesally referigd taherggsnent of

el enents wherein. t he conponent,s, so_descr.i.bed are .gonf.i to
performt HB&F’CI?S{?aYaC’F’&ﬁ%t i‘gwoéheﬁgl,mq Ca?l\(}%ﬁleﬂﬁ%rﬁeodtchggel{é%’é&g)%lp?/gﬁeﬁﬁked to a
nucl ei ¢ agkeLhSRALIRBE fnd B PRkl ehdfuckid &6d coagtiube reorpioasth@einahayt hat
sequence when the proper enzynes are present. The pronoter need not be

cont i guolbs PEESeRt. t he sequence, so long as it functions to direct the

expressi on thereql,., s, ftﬂ{t%n%é ma‘?%*iail Bt %ﬂfgﬁgn%r%%@gp% ekﬁﬁawt

transcri bed sequences can be present between quence and the
nucl ei ¢ agindnspetifcdly Artng aharchny trectmggrediveetinggpotsbiidtingtse consi der ed

"operably |inked" to the cQding sequence. _"Reconbinant” is used herein to
descri be TBitites & RBEPEPREHEEHPEN] %SIP%EICT has ?Oﬁgg’llBFrafj@hBﬁﬂﬁdﬁ%‘ﬁQﬁ,
sem synt hell &, aftfpei iy 1ehIEIn% 1ot hcwg:ol? Powd?¥ao¥ds! dflafiti Sdn Beirsy Rick@ary OF

mani pul ation I's not associated with or a portion of the polynucleotide
wi t h whi dh achievesa desited iimauie irgsporasenn ghestblicot toj vehirh Hiecatigen I8 pol ynucl eot i de

o g 5 PR DD B ey soauences
"het er ol agy®nt itthakd MEpdiBe @Ak seijbar Inwhsiculdetheadministtationrofitld y associ at ed
wi th each other in nature. ]
adjuvant may result in an enhanced immune response such as one of greater
magnitude and/or duration. The effectiveness of an adjuvant can be determined by
administering the adjuvant with a vaccine composition in parallel with a vaccine
25  composition alone to animals and comparing antibody and/or cellular mediated
immunity in the two groups using standard assays such as radioimmunoassay,
ELISAs, and CTL assays. The constructs of the invention may express one or more
adjuvant polypeptides.
By “core carrier” is meant a carrier on which a guest nucleic acid (e.g., DNA,
30 RNA)is coated in order to impart a defined particle size as well as a sufficiently high
density to achieve the momentum required for cell membrane penetration, such that

the guest molecule can be delivered using particle-mediated techniques (see, e.g.,
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Honol ogues of pol ynucl eotides are referred to herein. Typically a

pol ynucl eoti de which is honol ogous to another pol ynucleotide is at | east
70% honolwoaues/asessshe pol ynucl eoti de, preferably at | ea®CTiEB208M0034490% and
nore preferably at | east 95% 97% or 99% honol ogous t hereto. Methods of
nmeasuring hormol ogy are well known in the art and it will be understood by

those of skill in_the art that in the present context, honology is
cal cul at édSoPetendNg 2509, 75R)- ngglleéiaﬁ‘eéﬁyalcﬁﬁiéﬁtcihﬂ‘i maigEds pidSogy may, for

i nst ance, ﬁggreﬁt gﬁﬁiﬁla@%ddﬁ%ﬂﬂ oly?’siyrérf‘eaa'ih 1dex. @é@égr@%‘{cl@t | east 30, for

i nstance at more conti guous~nucl eotides. The region
of honol Rymbhwegméye %vlerol@yfbe@sne Tﬂmsfepr(da@%t)é@hlg,ﬁted £@sfor®00 and even nore

preferabl .over st,300 cl eo The region of honol ogy may rel ate
to any of“% H@Slgf%‘?éﬁa?fe gp&pﬁﬂp%gshhqi, ninrelation to the nucleic

aci degnst r uct BypfnckiielesN Rt Ot médht EOMBIrEASHSyhitR BeliRed £Parfitulbeol ogy may
be over the entire region in question, such as, for instance, over the

entire regmpasigpn gaysdermalbewisherhihe aid ope eprveationsd nesdie tompjgicpdtent | evel s of
am no aci h I r i de honol ogy
above rrayﬁbe%p%%g%gér%? E%g?&alﬁgfvgﬁl tﬁ%g}eg%dg)\%\;eﬁe&ﬁ ?%n%é%fgf%\ggﬂege?%f honol ogy
may apply at tTie tam ﬁ@arﬁdéﬁall’e&c&iverﬁﬁtmﬂ@gmaaénﬁamee anintothecdetnisevel may,

for instance, be ove eas}] 15 prefe |y at 25, nore preferably
over at |PHSmISY trags qﬂlna%rge» PrErlnSesy) %ﬂdb ﬁraéﬂa@ﬂw%?aéral%
pr ef %ab'déh?ﬁ% Hasda g@%%?xi@%n@{ﬂté‘er RFduh skibg n‘iﬁﬁb&%@&e *BQEDJ §9y nmay be

over the en I"eng e elenent in question. Methods of measuring
pol ynucl eﬁunﬂkrrmirﬂhg@elwm dBeneldpyneatad Issnesnand Resedveh dnitiatifayy  exanpl e t he

homl ogy G TEKITE froh dMBEPLOPPB ot (1a8y” CareRR B DEPeTosa) Nucl of c
Aot 45 FeSSpiRhrls AR RR)ors G oo 0 4e B0/l DRKKT, can a1 30 be

used to cal cul ate honol og Iine up sequences ypi cal @3}; on their default

setti ngs)(19$7arar@x7a"mma@riagy Be@w pelrigs, YelsskRuKy rnreus @nd $zyney (9ds1); Evol
36: 290- 3 of t f
per f o(r%m %Rgﬂﬁé%c(gna Ehél E| tgé téﬂgl ?89356%% M%‘?iﬂ]r %&gﬁ&?ﬁ %ﬁ‘ﬁona},\agnt ?(ra

for Bi ot esliesdribgy i UfSJrBa'aatnt 0. 5530 rz% /amwallraslpantmlenmaﬂhtego&dli)veryTém S

al gorithminyol ve irst identifying high scoring sequence pair (HSPs) by

i dent i fyldr?éc‘"&?éﬁlﬂ rPd’éenéi{‘F ﬁ&?ﬁ%/vl n the query sequence that either match
or satisfy SO%“?ﬂ%éﬁtﬁd@” Yﬂs@@%ﬁ@f&%&%&msé @&fc@eﬂo%‘%&p@hﬁ&@%o%rt h a word
of the same | eng In a dat abase sequence. is referred to as

nei ghbourthomsdubwytemino reidshameish abid a(a@llogs@hatheepemid,onsmphes) Th'Ehese initial
nelghbourh od word hi.t.s act as.seeds for j.nitiafi searches tqg find HSPs
Cont aftni rSERERA pe G Sinepag PE R of B ol botst R FFRREER Mt ong cach
sequence &@r Aassddderdls, thd Ger@UHIAS 4@’ @fdrg @ iher HR0FE a6@0r hatRslrgased.

Extensions for the word hits in each direction are hal ted when: the
synthetic amino acids, including glycine and both the D or L optical isomers, and

amino acid analogs and peptidomimetics. A peptide of three or more amino acids is
commonly called an oligopeptide if the peptide chain is short. If the peptide chain is
25  long, the peptide is typically called a polypeptide or a protein.

An “antigen” refers to any agent, generally a macromolecule, which can elicit
an immunological response in an individual. The term may be used to refer to an
individual macromolecule or to a homogeneous or heterogeneous population of
antigenic macromolecules. As used herein, “antigen” is generally uséd to refer to a

30  protein molecule or portion thereof which contains one or more epitopes. An
“antigen” may comprise, for instance, a naturally occurring polypeptide, a fragment

of such a polypeptide which is immunogenic or a variant form of either which retains
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cunul ative alignnment score goes to zero or below, due to the accunul ation
of one or nore negative-scoring residue alignnments; or the end of either
sequence We w@zskdd. The BLAST al gorithm paraneters W PcamB2aiedanam ne
the sensitivity and speed of the alignnment. The BLAST program uses as
defaults a word length (W of 11, theBLOSUM62 scoring matrix (see Heni koff
and Heni koff (1992) Proc. Natl. Acad._ ScL USA 89:10915-10919) .alignnents
(B) of 5@@&15%%&1%1%31- e preferprd ingjanqe-whergafragmeqt of W%Bawireéﬁ)eéf%ot h

strands. tﬁéﬁm%&%se@hg@m%é&%mz& gfa&aay%te%af)a%qé &@ﬂec@gq@im%ufesof the

simlarity 5 betwe sequence see’e.g., Karlin and chul (1993)
Proc. Natoriginat polypsptide s ®Dich8afragigant oOneriant ssderivedf sinmilarity provi ded

by the BLAST algorithmis t smal l.est sum pr.obabilit P , which
o) ovi den an i adPeleinfpasts e Brami N Rl eetR 2 b thbhielk: ot T o
nucl egt i @Rridéd ﬁaiinraayaglhdpﬁ@te YORGE SFUOHL Gupesddiof e SrBame tivelmion, @xanpl e, a

sequence is considered simlar to another sequence if the o snallest sum
pr obabi | i“egtigen” drskisies p pericinthaving medifeativag supites dedetions, additiong a8dquence i s

| e t ha ol r i I | e

han abodron o (el et tn bl 37 B hathosegBiE, FBhEbEey | eoo

honol ogugsoteinnaiataing shifleiénd immunbgdniditye Thebemadificpiidnsmuat Bot | de at a | evel
ignifi ) b back d.. T [ | | evel ted, by,.th

hter act (BHP S Rel N e DR g o ey JCPats FRRRELYER cal [y a

| east; (10 %ﬂug}pﬁlﬁfaﬁbﬁt%%(ﬁﬁs vlflﬁféﬁ broHY8e fheladigds. Ihgity?a!i‘t%lﬁ‘fy preé@giedr ound

hybri di sation”. The intensity of interaction nay be neasured, for exanple,
by radi oleaibeidimery of the ipvenbien the antigen einpRYFd oSuiceded may hygbn influsazd on i s
typically achieved using.conditions of, medi umto hjigh [ ncy, (for
exanpl e, aﬁ%@%%é’ﬂ?’lﬁlﬁf’% Co&?%ergﬁgaﬁ}%ﬂ?as%n&gﬁ Pt Imélrfl {éno %gfcr om 0 about
5Q0C t o ahgauht FQ@ker. Stringent hybridi zation conditions can include 50%
formam de, 5x Denhardt's Solution, 5x SSC, 0.1% SDS and 100 /M denat ured
sal mon sper m DNA"“EHEURSTESPRASH] agginsbntigen of mlgrest itthg devIQpmeiin gn 104 SDS at

370C foll. % %Qﬁ - W [

hybr i'di za éli\{g%hugg%fl I qﬁg%sﬂ a?lg’]o é %A llﬁ%]m,?:ﬁgnes%?ﬁn@%@&hﬁgﬁg%?ﬁ. gélg, e.g.,

Sanbr ook mirpases ofihp peesenk igventon) Ot menoralyimtiving eespbnserhrefeseaquenmene t he

rel evant pol ynucl eoti de bﬁ I(fss {hﬁn 3, f A0, 15 20 or nore, nutations
(each of rmoeﬁewag‘sf@d v 2HRdstIpieaHes. dilleiac SP YR IRYRG TesRPISE 1988 r ti on) .
These nutgtd; hOBASUH LIRS while®Udoates, at |east 30, for instance
at | east I%%(?lgtg%bgrqy?g% or- nore gont irguéSs nucleeoti des of 0 the honol ogue.

In sone i nst ariBlestemntre moleist dcithsiotngyled endrépalrustosdet aretieednt i re regi on of
e o e WS LS5 10, AR TSP et o

sinthe am no aci encoded. These

are def i nghepng&RyHbsiiclcotidédreibbnbelbeides Afianslogeihdseolf. NPolyaudastiiebl ock in
the second colum and preferably in the same Iine in the third colum nmay
be subst imeY Beverasy trgeHirpensional Hruchnecnd smannerionn sy dunctigpy ko or

unknown. Non-limiting examples of polynucleotides include a gene, a gene

fragment, exons, introns, messenger RNA (mRNA), transfer RNA, ribosomal RNA,

25  ribozymes, cDNA, recombinant polynucleotides, branched polynucleotides,
plasmids, vectors, isolated DNA of any sequence, isolated RNA of any sequence,
nucleic acid probes, and primers.

A polynucleotide is typically composed of a specific sequence of four
nucleotide bases: adenine (A); cytosine (C); guanine (G); and thymine (T) (uracil (U)

30  for thymine (T) when the polynucleotide is RNA). Thus, the term nucleic acid

sequence is the alphabetical representation of a polynucleotide molecule. This

alphabetical representation can be input into databases in a computer having a central

17



The term "fragment” indicates a smaller part of a larger entity. Fragnments
of specific elenents referred to herein may be enployed in the invention.

I n parti cwbange/mesds fragnents will retain some or all feocigBeo@laodza4of the
original elenent and in particular any of the functions nentioned herein.
In preferred instances a fragnent of an antigen may retain i nmunogenicity
and a fragnent of an adjuvant the ahility to act as an adjuvant. |In sone

i nst anceProcgssing Bk ARd wied fer bafﬂnfcé“a@%w%@vilcﬁr@ﬁévm#ua%hqnéla&ftm%@% mor e
pref erea [%?ss 00 still nore preferably at |east 80% even nore
prefer ablt%}x{altaﬁ]loza tte%%%}%'nd still nore preferably at |east 95% of the

| engt h of the Afvaptarilis capatile afjtremsferring nheleiequi setyaenoes fodaiget ¢edln such

percentages of the |length.of the original. The terms "in§i Ldual " and

P aub] ect N QLRI EP AR YT HE I AT ORe 6 TROGORRY: OHIREr | he
subphyl ungeBPmER b8 prddasfotid o Buca¥$dtid0 Ulypich i, ' FbéteconBtHR TS cRprdssadher
primates, including non-human primates such as chi npanzees and ot her apes
and nonkegctepdendsgenedransignyestirs’ meanrpnyugkeia acid cansag capadeof goat s and
hor ses; i ; c o] ' S

et udi e ea e SRR G SRR AR siREcon ABGRELAIGRLAEL S

bi rds, i nektargétrgllsommsst ihe terd indludedcloing ahd exiresivtiveailahackelhas tur keys
and ot her .gal | i naceous bi.rds, ducks, geese, and the like. The terns do not
denote a WAl FeedPah é@@m@h\ﬁ@yeﬁf@mf&e@m A FSRBORIONIPY! SIETS are

i ntended 49,48 covered. The nethods described herein are intended for use
in any of the above vertebrate species, since the imune systens of all of
t hese vert ebr 2 escleisercal seqeinet Waidhy/‘en¢ades’dmecléctet zutiges js 4 meléinaadt i on may
be used to i nipze .any suitaple subje d in rticular any.suitable
Subj ect JROIERF pepatrELbef fin et DA end Bafidired R RFYETe hinan
subj ect FREINRS iht@"ﬁ!ﬁbl)ﬁ%ﬁﬁdér RAUSio GSn WBRAYwWhsDpIaEddSundsr hesshtRdlfmay, for

i nstance, be immunized without egzham S on anéQ particul ar group of

subj ect s.apPpriaiegeaHalery tedpeses-al hobpuntladeny)idhe eoding seaupnsedre or as many as
possi bl e, . WPl I : . ' | l.S; bei ng
used 1'?’ o] tdree%g%ﬁngﬁf uen%?g%ﬁc? It ghse ﬁgﬁﬁﬁiﬁ%lnwm%ﬁ? {ngl? sé%:&ﬁﬁﬁsgc%ﬂ %ﬁﬁgﬁ‘éem C

st rai n ofthé Bf(carozy), teiniaus dhe thamirposef of the inveneodh,isach nagleibacidsed to

i mruni ze any subj ect and_ pref eralbly S rraﬂiy gubj ects as possible. In other
cases, t HETUTEFEAR 1BFUAG Bitaraaal ImiEH e B HPmrvigk PEFCATYIEEri on or for
whom i nf 4406 MRIA DEnBANd deftbikd HofiSlifal BERoBAryofOBNAGERNAOENdRY, iN a
preferred iérfgt énce, b,2§‘eg resgiaratoryoi nflecti%tr?. l?l(r)l partAIDCU| ar, where the

i nvent i oreves syehety DNAdetvenes VA tianssriptioe &rmanaties pequeney yay héecti on and in
particul ar i,nst. i nfluenza, the subject may b e human. I n some cases, the
nucl i’ 38?33%%2%%}}ngwq9%8e'i nvention may be adninistered in preference,
or first, to parsbimeWhsyds adtankdribed BEQIEASe mANcF/eTRY to MltiflOpbIgp&Ridee the case
for adm nistration of constructs to _inmunize agai hst nonpandem c strains of
i nf | uenzafor ingtasesre travscaipt MAY ceipip sedlEplgwpen resdingdiamasdORFskNd 3lst 0 one or

rmore of t(ﬂl% ofr %Jrg Mt%afﬁfb%gc%é Er?t:ry Sites (IRES) to allow translation of ORFs after
the first ORF. A transcript may be translated to give a polypeptide which is

25  subsequently cleaved to give a plurality of polypeptides. In some cases a nucleic
acid construct may give rise to multiple transcripts and hence a plurality of
polypeptides.

A “promoter” is a nucleotide sequence which initiates and regulates
transcription of a polypeptide-encoding polynucleotide. Promoters can include

30 inducible promoters (where expression of a polynucleotide sequence operably linked
to the promoter is induced by an analyte, cofactor, regulatory protein, etc.),

repressible promoters (where expression of a polynucleotide sequence operably
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a subject with a respiratory di sorder and/or heart problens and in

particul ar who has asthma, enphysenma, bronchitis and/or chronic obstructive
pul monar yWwaoizs@ase39§COPD) ; - a subject with a chronic nesdcraiB2e@ddisson such
as di abetes, inmune suppression, inmmune deficiency, sickle cell disease
and/ or a kidney disease; a subject aged at |east 50 years, preferably at

| east 60 years, nore preferably at |east 65 years, even nore preferably at

| east 75 lipked to the P‘éﬁj@@h’é f%RfPﬂSPdhb%w&lﬁFéoﬁ%ﬂtV ey preeinyesds of age: a
child agedy gor%’s%ﬁftﬁfeq;ro 8&?5 I'tﬁﬂ?l%ﬁ(;] ddGHihe f£Q™ poxﬁﬂe@’%r”?&ﬁtgﬁ for instance
18 nmonths or Tess;a‘subject on a chronic asplr therapy and in particul ar
one aged elenemt’Binnimded fulk- kengtﬂi pramots: regiops egh fmctiomaléng.anchtrals parti cul ar one

who will be in thelr S or third trinmester of pregnancy during
i nf | uenz 4TALELPEAN OF trAR §? {OEFRENLS (?ﬂpgsieﬁ‘@gl%srre or long termcare facility;

and/ or; a car e «“epkidly flﬂzedawfeeftow@rra@eﬁenpéfeeﬁeﬁa%mahs, likely to come
into regular contact” wwth them B. General Overview The invention is

ﬁo ncer lne(!liompphendﬁmm d¢seribed are comfiguredctossip periomn thei uspalifepdion. dbps.essi on of
t
et erol ogoy Seﬂi}gro%n(@geg Cagglcl?rﬁ('ed %ng l’lLllCrfelQ %11&' %@Le‘fﬁ ?snéahgﬁg of Mé%qihg g g€ n e s, in

host cel 1% Iess one

adj uvant tl@@ém@@idndff&hatl‘s’eq@nsmﬁeﬂ ﬂhepfdpj:r eﬂizrymas raveepﬂemm ’ﬂh@p’nodﬁﬁernucl e| C
acid constructs conpri sing, in sone errbodl r@gts, sisting essentially

of a chi mepd BOtEGHPS 1§P°‘§éﬁ‘§e‘ili’6ée%6°“as‘?; F8ias df ‘Etémsé‘ﬁrg’r’ie‘itﬁéﬁ when a codi ng
sequepce Xgﬁfrp isin

oper abl e eF(P éﬁgg‘g%ﬁ?ﬁ? t I(‘(alggﬂlrce%rer ([:gg Bﬁ%rﬁg‘%‘%% Bﬁtr&{eéﬁdltér}g}e%ﬁgg%ﬁg@%o provi des
const r uctssquintés cadienyesatogweasthe pm&acbequﬂmetahéthclmmlm@dte or sites.

Th di d ‘t d .ef ef, to h
and | n pAPEIRRe B TR TP GE ARt D Bk BY Py e e B ek

adj uvant ogg{n%ge Qidndgs nentioned herein. In an especially preferred
enbodi nment e constructs conprise a_ coding sequence and in particular a
codi ng sequencéleeﬂmbman'g ignsadrherayete, deserivanrbgearid moleghent thereof or an

I mmunoge G el e r I i ment the
codi n1gf 388 %dg& od%eﬂé)ﬁrltﬁr8 nﬁql\lllfg’nsggusg%& %‘&c aér sﬁn&eﬁé 8&%1‘3&;}1?{%@? g'agrrent

t her eof ofirta¢of ingdiiEa @ inipdldtiants it a@oth&’rd wiklnalhof mpbﬂn@n opttef er r ed

enbodi ment _t he caodi ng_sequence may encode an adj uva t Iypeptide and in
particul &0 lypcleobds paboyingh ftagessecited }naIFat‘er%ngj %r fragment ther eof
W th ad) yyaROHEY btk fan Fhaf ?6 whih 1196 1Ak %%rna%é hT%ln‘t!r\ﬂ%ﬂ:tacﬁPt ivity. The
chi meric ‘pronoter conprises, I'n some enbodi ments consi sts essentially
of : sequences Whlch are contamed w1th1n a single recombinant nucleic acid molecule are

20  “heterologous” relative to each other when they are not normally associated with
each other in nature.

Homologues of polynucleotides are referred to herein. Typically a
polynucleotide which is homologous to another polynucleotide is at least 70%
homologous to the polynucleotide, preferably at least 75, 80 or 90% and more

25  preferably at least 95%, 97% or 99% homologous thereto. Methods of measuring
homology are well known in the art and it will be understood by those of skill in the
art that in the present context, homology is calculated on the basis of nucleic acid
identity. Such homology may, for instance, exist over a region of at least 15,
preferably at least 30, for instance at least 40, 60 or 100 or more contiguous

30  nucleotides. The region of homology may be over at least 150, preferably at least 200
and even more preferably over at least 300 nucleotides. The region of homology

may relate to any of the elements referred to herein in relation to the nucleic acid
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(a) a hCW imredi ate early pronoter sequence;(b) exon 1 and at |east a part
of exon 2 of the hCW nmjor imedi ate early gene; and (c) a heterol ogous

i ntron prwoidehse3vspl ace of the intron A region of the RrRCuNBTB§smoi4aedi at e
early gene. The hCW i medi ate early pronoter sequence (a) my conprise:
(i) a native hCW imedi ate early pronoter sequence; (ii) a functional
honol ogous varl ant thereof or (iii) a functiqgpal fragnent of (i) or (ii).
I n gener gongptraidle @aynt%&i%caa%ﬂterwenps melogpsmwémﬂep 00 to 600,
Lor Inst aff b anﬂ@%ﬁ RUGLEAL (i RstarldP AR Kb ROHBRRFOAMY RRPT 1 Ses the
sequences pres S) b| nd transcription ct or

pol yrreramm@mspnalﬁeéhemin any of these sequences, honol ogues of these
sequences abI to bind the _sane tr scr iop fac and R ol yner ase.
Typicar ly ouctalaiish el i 1idBRErRY b EREREAR i pdRot or
sequegce rﬁﬁ])eohdb hdifols gy Bb SR iRy wﬁé@m RS A oif #Hld dbotB thehabRedr1eled | Ve

spaC| ng as in fl ). GCenerall (i) conprises at |east from nucleotides -100
to -1, tyfiheme ogy ma0arply atit eamrnoa@mpvé H@@glolgwaithr— agiino goid levsl - 1 of the

NOW 1) Q] FRHLALE GRLLL 005 1sSRONERRE okl YALGALLYCERIPEIGGP | e HOW

core pronot’ér sequente an e one re-en ancer el enent s
]E)r esent :laashﬁl(bthlll ﬂmdpﬁdferablarrdt Yeaptr lﬂ‘ﬂﬂd&dven hwte ppeﬁdi‘ﬂi»lg? ovér gt lmtyl(m)rrp][ i se

rom nucl eati de 118 to - or -524 t 1 as in US 18140, or from
nucl eot | N0 ggids. Jhig Tegion a%%om%logy iy be ofer ibe gRiFed g o %ilﬁ yin i )
i ncl udes ;{ﬁ;ﬁA box or CAAT box commonly found in pronoter sequences.
Preferabl@l e sequence includes one or nore of the repeat sequences in the
hCW i mredi at eMethodlsyofpnensotieg polynudeqtide hemobxgyemrhdaititpeare knpwh i thepr i ses SEQ

I D NO 1. a furth d enbod ses .nycl eoti des 903
to 1587 gt Gt Worb kb eroahErS TEEE BR S bt e

nucl eot i dRss8PR &%ula’i@ﬂoﬁﬁlo@ﬁ@ F[hs%@on itédefaﬁlt@ethﬁ%% QEGV@E@{ efgred

enbodi ment (i) nprise nucleotides 1002 to 1686 or 2624 to 3308 of SEQ

| D No. 57(193431%4101?@&#4%@? Reteat vy Ye@3¥hB9Di ment (i) may conprise nucl eoti des

1815 to0 1935 / t Rt

nucl edt i des 1312% lﬂf“E%d E?Lé%é% g%;lf\l@ﬁ%n%lggl%ﬁ ug%% (garl&ger'tg él];nroe#yenbodl ment
nucl eot i dedint&pSeduendSIypiaylylon thdedefbult @ettm@gsb,lfcuémﬂme py édseribegidnembodi ment
of the invention e hCOW jnmredi ate e n conpri ses:
(1) the mhcrbst BellSathkHobPor s Sonatislnd, il (RS 566 Boltesy of sco
| D No. 54, 13uheqf i des 1815 to 1935 of SEQ | D No 61 nucl eotides 1948 to
2632 of SEQ I D No: 61, nucleotides 1002 to 1686 of SEQ ID No: 62 and/or

nucl eot i des 26ftwage BB@@rfofmiSE@Ef{ST\lmalﬁis is publicly available through the

20  National Centre for Biotechnology Information (http://www.ncbi.nlm.nih.gov/).
This algorithm involves first identifying high scoring sequence pair (HSPs) by
identifying short words of length W in the query sequence that either match or satisfy
some positive-valued threshold score T when aligned with a word of the same length
in a database sequence. T is referred to as the neighbourhood word score threshold

25  (Alischul et a/, supra). These initial neighbourhood word hits act as seeds for
initiating searches to find HSPs containing them. The word hits are extended in both
directions along each sequence for as far as the cumulative alignment score can be
increased. Extensions for the word hits in each direction are halted when: the
cumulative alignment score goes to zero or below, due to the accumulation of one or

30  more negative-scoring residue alignments; or the end of either sequence is reached.
The BLAST algorithm parameters W, T and X determine the sensitivity and speed of
the alignment. The BLAST program uses as defaults a word length (W) of 11, the

20



(i1) a functional variant of (i) which has at |east 80% nucl eoti de sequence
honol ogy to one or nore of the sequences of (i); and/or (iii) a functional

fragment wO 2006f082398(ii). hi some instances, a fragnent may/aGR2QEv(08R4at

| east 300 nucl eotides, preferably at |east 400 nucl eoti des, nore preferably
at | east 500 nucl eotides and even nore preferably at | east 600 nucl eoti des

of such sequences. The fragnment__na 0 I S 0, to 600 or up to
400 nucl el%ltfc{? QM@%’( SAEARE PR %ﬁ%e@g?qgﬁnr%%ﬂ%pﬁﬁlé@dgg%ﬁ%éﬁcﬁ obt ai ned

usi ng kngup U@A@%Mﬁlmb? HBoEAAYs (EBEd0aL G eatid (2D RI=5CRR4be i sol at ed
directly froma sanple of the virus, ‘using standard techni ques. US 5385839,

for exanpind a cdewperisdyed botesteindsni ng of a hCW pronoter regi on. The sequence

of ahCM\/imTegi r .Aronoter is_.avail.able .at #M60321 (hCW
Towne strain) %%#PW&WS@QM%%S%&?J@@Y%Sr?g |\r}§% g}%(rc’]tgence could

t her egor &ebednIPoabQnEs; FSR. &ISKAGinRHR AlEchiEl (89939 Feele. OVurl, Bieqak 182y sequence.
See e.g Sanbrook et al, supra, for a description of techniques used to

obt ai n_ ardS4A 9815873 5T, One mgrivas PEsiEMbErerged by thedftlent s algontimat so be

i sol at ed ISt - @zﬁ}d t : : an al so be
pr oduced té%/%?ﬁle }(S:ng’:)?I;OI.bQ%hWU t )bWaFC%\PgéYlgﬁsi&?? ?‘?Eté(?fpﬁ{ggﬁgoﬁta B‘?xll%l,i ) is
gener al | ybyombichhineich ttaeestwantlicteotide npheinerabsl sefjeenaet wouldyocofir ishe nati ve
it at 1 it TR GHE brfuieab e et Fonstdent Riariogpep IR iorbte |
pol ynucl eatdide: sublproBdtilitg ¥h 86mpitesol Gvkha Mk KeqhditB b MeQeHd Mqekae. | n one

enbodi ment, the variant or fragment would be able to conpl enént the
act i vi t y isfess tannheoute prsiferatly dessithancableaniy/! vnetgpreferblebeatibpr abdutowi ng t he

virus to ain the abilLihty tq infect d/or replicate in cells. A
honol ogou(ggflai‘??g?ﬂs{e}fﬁefe)rab&’yqs?g\]gaﬁea&?ut(qi?@)' can be assayed for the ability to
retain and/ or TKyHInRIBGes tpicallythybtitize Mfith(the relévant solgmpievtide avar i ant or

fragment may be assayed for ability to restore functionality (such as

i nf ect i oneuHdgificapdy phoyeibgeksrprnd. t The signahipvalgenpraiad DHhGAMERCEMe nati ve
hCW i.mmegdi i PRV riant (ii) or
fragrr%snt (|‘?§§l tﬁgf}&%‘g ggg%(gﬁlfgrébﬁltﬁ{ﬂl%%%e lgtl ﬁgh?%ie%o%()g?i ve Expression
Assay belmeferabieattlesst 1Q0 foldtas inteeguas fbackigouadappadisativnd. The ildesétyvect or in

pl ace of the native h i mredi at e ear,l r . Typically, a.functional
Dar s ant . oft Riegtighas OF GieSies G Srnges oy iorheling S PraRe. o Yo, 9056 or

nore of tRp QARKICS ALIHHIRKOH iISPidBY BehibRA 1RASRoMEELAS of MedivRChipsal vari ant
or fragnment nay provide an the | evel s of "expression referred to herein.

0
I n sone iveegaendfortenamplgr %/-Q?nM divm glfpsde ande 0PI spdianpciipigliéfiomevel  of

expressi on. s t t 50% 100% 150% 200% 300% or nore increase in
acti ﬁoty.&égﬁg&gfcy'% }#pér%g?si on is provided in at |east one, but preferably
two, referencestgiagint hyldizationmoaditiovns cihiacléé 60%foenaeidess:are mammal i an HEK

293T, Cl_lobenl_lllealr_%s S%lillﬁion?;'rg S(S)EI, 0.1% SDS and 100 pg/ml denatured salmon sperm
DNA and the washing conditions can include 2x SSC, 0.1% SDS at 37°C followed
by 1x SSC, 0.1% SDS at 68°C. Defining appropriate hybridization conditions is
25  within the skill of the art. See, e.g., Sambrook et al., supra.

The homologue may differ from a sequence in the relevant polynucleotide by
less than 3, 5, 10, 15, 20 or more mutations {(each of which may be a substitution,
duplication, deletion or insertion). These mutations may be measured over a region
of at least 30, for instance at least 40, 60 or 100 or more contiguous nucleotides of

30 the homologue. In some instances the mutations may be measured over the entire

region of the homologue. Where a polynucleotide encodes a polypeptide,

substitutions preferably create “conservative” changes in the amino acid encoded.
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the original. A fragment may be equal to or less than such percentages of the length

of the original.

The terms “individual” and “subject” are used interchangeably herein to refer

to any member of the subphylum cordata, including, without limitation, humans and

20

other primates, including non-human primates such as chimpanzees and other apes

and monkey species; farm animals such as cattle, sheep, pigs, goats and horses;

domestic mammals such as dogs and cats; laboratory animals including rodents such

as mice, rats and guinea pigs as well as pigs; birds, including domestic, wild and

game birds such as chickens, turkeys and other gallinaceous birds, ducks, geese, and

25
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the like. The terms do not denote a particular age. Thus, both adult and newborn



(i1) a honol ogous variant of (i) which is functional; or (iii) a functional
fragment of (i) or (ii). 25 Sequence (i) may conprise fromabout 50 to 100%
of the navoweodn8dadsnmej or i Mmedi ate early gene exon 1 sequemB2)odon34@xanpl e,
60 to 90% or 70 to 80% Typically at |east 50% of the natural exon 1
sequence i s present, such as 60% 70% 80% 90% or nore. Exon sequence (b)
al so conprises at |east a part of exon 2 sequence. In sequence %i),

t ypi cal | pdividwalsrarednisndesktode cavred: eTesmathpds descaRedbaranaraptended " 2 to 7 or

3 to 5 bases_ are i ncludi -%8901{9 xon 2

sequence,?orfug? lneinfn%ﬁgggﬁ ?nggg%}?aggg ?dé&g%%%?g toe%&g%&g% H{;\% ﬁal exon 2

sequenceftiye batdbifseoperatd yiphitaalyl y t he honol ogous variant has any of the

above | engths _nentioned for, the native sequence. Pr.eferabl i) conprises
PR BaE RS

SEQ I D No. 2. Inspmae mstanpess theiryesf ‘ilﬁlzecw}té& nucl eot i des
1588 to %Jtﬁgct%d i&l&@ny%itaﬂl@s@oj«fzd{réﬁé%%;ivsﬂrs[\gfzﬁii W?ﬁf’é@&%dﬁent (i)

conpri se ucleotides 1588°to 1718 of . . I'n another preferred
i nst ance irstance,amyrsigade hunhe atbjeb may b8 dmmmiRd4Thyrd pomarea®iacts #8763 of SEQ

ID No. 51. Ln a further preferred.enbadi ment I COMPE | ucl eoti des
1687 to fg%q"ibqﬁm?% oré%%@gﬁgbeémn&eﬂbgﬁ%‘qggeﬂggésgnﬁ%' %gﬁ%?.)afg? us, in a
par ti cul Fkybj&sie MRk iRthnessbipiRAbn 6X&bj e WROlE 0 agimdnhas pbisibie,i C
pronoter conprises: (i) the nucleotide sequence of SEQ ID No.2, the

nucl eot i aeaydwduenedzest mpartiewen where thgmverionyis doige oItrs’b nucl eot i des

. 54,
nucl bt St P S gp el dAndaHis vt a8, 0 1S 5430
of SEQ | Dcbiastrie®; of(thé invantiamnahy baased v@immnhize bny sybjedtiachpieisatdy ab east 80%

nucl eoti de sequence honpl ogy to one or nore of the sequences of (i); and/or
(iii) a fRARSHBISSE 26 PYYRt of (i) or (ii). Suitable exon sequence (b) can

be obt ai ned Uﬁhtaglceﬁ AR tH@E@Zé(}% or i%@%i&;agn@?d@aroa@ lat @bk Ginfestied & fof Or a

description o ni ques u to obtain and isolate DNA. Native hCW nmj or

i medi at eviea infeonevedd be paticdanly Besrimsoteht Bt infecien mpyfingprefesadpl e of the

[ , [ t.andar d. t echnj f - . 998
"o opfir atFORCE! SO ERAORN B ou e b PARBGf R ag Rt L

Si mpl ex Vb psyefl (RGO SesHiratBFydinfectidh Maringrticubdispainst inflimaaher ess, Tot owa,
NJ, pp. 19-26). The sequence of a hCW major inmmediate_early gene,
i ncl udi ngubjeet may:he hemanf nseas casegnidie anplgicaciq econgtyusts abihe infentighbank

#M50321, nﬂ){[ 1%64 JninhRL LY ﬁaj ﬁ)éf%gem]:e ap gir&, t%?ﬁﬁ%‘fﬁ%t Gou %ﬂg@;@ efgt B, ¢ 1 sol ated

by cutting e natlve naj'0r gené sequence at approp e restriction sites
or by PCRastancegbd(bR cpsd foe ndmindssiatiooof ¢dustriacte tninsegnietgginsSodn-abl e exon

sequerces cqu 0 SLisoiatuely Reoneolalad rom.an o SLlng PRASHL! Vet
one or more of the following categories:

- a subject with a respiratory disorder and/or heart problems and in particular
who has asthma, emphysema, bronchitis and/or chronic obstructive
pulmonary disease (COPD);

25 - a subject with a chronic medical condition such as diabetes, immune
suppression, immune deficiency, sickle cell disease and/or a kidney disease;

- a subject aged at least 50 years, preferably at least 60 years, more preferably
at least 65 years, even more preferably at least 75 years of age and still more
preferably at least 80 years of age;

30 - a child aged 2 years or less, in particular from 6 to 23 months, for instance 18

months or less;
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synthetically, rather than cloned. Variant sequences can readily be
constructed by routine nethodol ogi es such as site-directed

nmut ageneswe.2@mseaBl y t he exon sequence will, when present/GBroadm@ozenst r uct
of the invention, enhance expression, typically causing conparable
enhancenment to the native exon 1 and exon 2 sequence (i) nentioned above.
Exon sequence may be assayed for functionality using the Conparative
Expressi on As8aybiselong chrenie agiinn thespyand dn partisWappesegcdteo™ fe base vect or
in place of the axqn lgglgéﬂgnce al ready present. Cenerally exon sequence is
functional if e sequénce’ does not abrogate expression, but preferably

i Nncreases expuesagnant womar andemgtartorudar ope ethervalilbe it Wieir etendorgbirdel | t ypes
when conpared to the base vector. .Typically the reference cells are

mamal i an HEK?@@?S,ter(ﬁ’rﬁ%‘, egnaney dige n ‘g%nzﬁrse cell's. SSC15 or B16 cells nay
be usgd. _Pref grabhoht BKPRESHMdMIGII6RSREm RiredheiliBashABH 10% 20% 30% or
40% Expression may increase by any of the |evels nentioned herein.

Accordi ng to @l werkenfor any ofiiieiabened orlsomsbrgywhe isddralwietcome itoor  f unct i onal
fragnment (iii)_of natural.exon sequence (i) is one which typically allows
at | east 50% %?gjﬁ%é’ogg?’ﬁtr‘&lgﬁ?ﬁl‘i nprovenent provided by the natural
sequence, hi sone instances, where the |level of expression is |ower than
that given by the base |evel, the descrease may be any of the |evels

ment i oned-her &ienerah@Yevieal |y or alternatively, exon sequence may be
tested in the "I%Qq%@eﬁaﬂgﬁ YeCeohBLHAP H'nﬁblte%é d%ﬁ?&%s%t?%icﬁ%l%m@fﬁ&eﬁtequence I's
swapped into t'he base vector in place of the exon sequence already present.
Funct i onakpex<ion sElgpierolbgops aditesqantcehady it partiedat dmditgentencadigg cal |y at

| east as high,as or higher than those achieved by the base vector with at

| east onéen%v BTB@SEBEPIG' tRG CHPTUGESTRAY: B} S9G BEFICInPIBBI YL PT P8 are at | east
5% 10% ARAn3RIRpHdQYNGQRBECHOAR, Wetiflvdnfibn PRsfdeéestRIc acihe | ncrease nmay
be any of The l'evels nentioned herein. Preferred antigens are HBsAg, HSV
2gD and fdoustvetssnonipgising, oEssenieambpdiments corsistimgtostratiallnpta tmetienza

anti gens,_ includi ng any .of .t hos i rei i rticul ar HA, NA
and arﬂr?lagtﬁg SCa ceti%lg aocflor}lﬁg %ﬁ%?@%&?&iﬂqﬁlﬁq‘éﬁ g] gés% g?:én?? E%r?%é]r@dt her eof or
an i mmungg ey goMag kied) theddod@tig feqtierics iiappeiabld inkpgewithtedchidedor ding to this
assay, a functional K honol oqous variant (ii) or functional f r%g nt (iii) of
nat ural eXemoeqliahpaention glso FRBIAGhFURLISH PathIceging SeEFECceTas egﬁest

antibody :1it [ ; EOLERGReodeAny BEIRNCES Where the

| evel of lg{r?ttlﬁgglggﬁgistﬁ?gfjlsl%)éé’r]?égaﬁ{a?ﬁﬁe%%r&, {?&hg dceocreaZe may be any of the
| evel s nanlypepedeshefesied to Watpmeadtin patitdrsamantigoe and sxmsidlyiany ahthequi val ent
manner as di scusaeﬁi above. The (ghi ner.ic (P{\om)t er construct conprises

het er?dl odBH&eSHEA 3 Et RolyRsPUdes BRI AP ™ e intron A region of the hOw

maj or i mredi atfg aﬁ%éﬂhééiaﬂ?%efeﬁed ERbb@mehStha cofrueRdonpriseausdiag which is
spliced fromthe hnRNA franscribed froma gene. A heterologous intron is

one whi chseipeenge andingetinulare codingssdnenge § AN ZAR AR BIIUNRECTHEt er ol ogous
et at SRRy ERRL S b RicsRldor B, il W pfefaddie MW Tl o
embodiment the coding sequences encode an influenza antigen, an immunogenic
25  fragment thereof or an immunogenic variant of either. In a further preferred
embodiment the coding sequence may encode an adjuvant polypeptide and in
particular an ADP ribosylating bacterial toxin subunit, a fragment thereof with
adjuvant activity or a variant of either with adjuvant activity.
The chimeric promoter comprises, or in some embodiments consists

30  essentially of:

(a) a hCMV immediate early promoter sequence;
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In general the heterologous intron (c) is 3 of exon sequence (b).
Typically the heterol ogous intron (c) conprises: (i) a natural intron; (ii)
a functi omel2oéwosedssgous variant of (i); or (iii) a funcrcoms2odwvmgint of
(1) or (ii). Heterologous intron (c) is in general a viral or eukaryotic
intron. Preferably the intron is a manmalian intron, in particular a

non- human intron, for exanple a rat intron my_ be errplo ed. 4n sone

i nstances, a &P cké&non hendat ras) 2 partofsresy 2 af thehSALY A HBedigfer on i s an
intron A for exanp Y Lt ahdsulin intron A chicken keratin intron A or
chi cken cardiac actim Phtfon A. In an especially preferred enbodi ment the
intron is rat (chsulalhetetrcbibgm istron proaided éf placedf hetgdimsémegiomef thet er ol ogous
intron (c) conprism uence qs*el ec ed fromthe rat insulin gene intron A
sequence, chicken DA SHENSHP GAIAEquence, chi cken cardiac actin
gene gntron Ammmﬁw&&mﬂ%&&mﬂ@e @} nﬁPwomlpﬁs@of or a
functional variant of any of the preceding Typically intron (c) has a

| ength of from aboui) 50 am@V@b@hﬂémd@mﬁlymoﬁ%ﬁﬁ%@ﬁ%es for instance
from about 100 to c) may for exanpl e,
conprise 50 to SOO?ﬁﬁcl &o %f@oﬁ%ﬂgg&svmgmtﬁ%sgpgéo 300 or 400

nucl eoti des. Preferabl yatfa@cﬂdﬁﬂ'arﬁmgrﬁmlf(ﬁes(@equenw f ound at about

nucl eotides 50 to 133 of native rat insuljn intron égi}bgy 6 Iog of this
sequence. Pr eflBgnirgl Sﬁ@i@ﬁ%ﬁ%@@ﬁ@“ﬁ?ﬁ@@ﬁt Q900801 6$0 g spliced
froman RNAA05400 t8t60? 'ﬂuae Ytggicﬁuy E;elﬁ%l(h) cdngbrr%gﬁ{easleqﬁéﬂgeé ntron
conprises one or nore of a donor sequence (such an accept or
sequence Iirssmn‘mna(g v biad Yangyiptionh dicters ot the Rlﬁ&glpolynmmb%lobmah@m%m nt

sequence. rimdine rich regionp, if prese iinclude, for exanple
at | east "3‘313’02 }P%?)SWCII‘FEFQ’O ‘i’gﬁegoﬁg? S¢ E?W%E@@tﬁ%‘d' ¥ Y8 conmpri ses at
least a dc%@énﬁ%ﬁ‘ﬁ‘di&@ an@ REEPHOFnROL icallfsith REQ@Bes s théir

sequence. Typically in the chlnerlc cons ruct, intron (c)_ conprises

non- |ntrdmnidlemkiﬁﬁg:m@ﬁ?n@ﬁ@@mméwu&n@(GbmtbééﬁffI?@WP’émorsequences f ound
on the Inﬁlﬂéén/ E)ﬁg% ”edr%fa'u@ée% ha%lﬂ ural intron (i). The flanking exon

sequeﬁce exon s a honol ogue of this sequence which

retai ns subst aBédepdllyy (i) &ﬁnmaaleast\ﬂomynaﬂedtides rﬂaloiwel Sepjudhcd 50t@r exanpl e
retains spI|C|ngfunct on. I”nglcallyfr m5to fer Etf}s%from?to 10

bases of dxn cxEaRIEnt taré of rRU0Iael ofthe a“‘i‘irfff1 1% ntron (c)
may be ang; Eﬁéeg@'tgglcdmwo isBd &%'hmvtce%prb&%tér @Ec{d&ﬁcé mﬁxwawnal For

exanpl e, eco marlc intron may be used. Such an intron may
conpri se memdeumeoﬁmmmenhmet ¢tlements @rosattin éCM‘ﬁummdla’l?ywrb’a?rblymtent ron (c)

COMD L o5 SSIUIEE) REEBENL LI LW RS & uicl Bopds by ggssd o
horl ogue§21<3f14@ he fensaRuRNaes-2tb e dro4ds d1khe T8mBsfasv.0rs or proteins.
Typically Generally (i) includes a TATA box or CAAT box commonly found in
promoter sequences. Preferably the sequence includes one or more of the repeat
sequences in the hCMV immediate early promoter.
25 In a preferred embodiment, (i) comprises SEQ ID NO: 1. In a further
preferred embodiment, (i) comprises nucleotides 903 to 1587 of SEQ ID NO: 54. In
another embodiment (i) may comprise nucleotides 903 to 1587 of SEQ ID NO: 14. In
a further preferered embodiment (i) may comprise nucleotides 1002 to 1686 or 2624
to 3308 of SEQ ID No. 57. In a further preferred embodiment (i) may comprise
30 nucleotides 1815 to 1935 and/or 1948 to 2632 of SEQ ID No. 61 and in particular
nucleotides 1948 to 2632 of SEQ ID No. 61. In another preferred embodiment

nucleotides 1815 to 1935 may be used.
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such sequences or their honol ogues are present in the intron (c) in the
sane order and/or substantially the sane relative spacing as in hCW intron
A. I ntromwOepoamay3sgonpri se an honol ogous variant (ii) | rCrEGBR2h0Gi(0E348equence
of the natural intron (i) has been nodified to renove an internal
restriction site. For exanple, an honol ogous variant of rat insulin intron
A may be used in which an internal Nnhel site has_ been destroye

Preferably, imepoarticslarypagfeireadembqdimenioh theinyention the hCMY i npﬁlﬁ Btonal

honol ogo a functional fragnment of (i) or (ii).
In a fur;é%regﬁ{re erréﬁ&%c%\g%)ancéhbé(s)) may conprise nucleotides 1725 to 1857

of SEQ I D NO (54 orthé hm:lezmdesesqmehmfmmﬁ\IcSE@uonﬁﬂns 903 to L H87%of urt her

f d enbodi 677 and/ or 2770
Do o602 or Seo 1 D ME A NE, Gadhges S8 o TS SRR IR N ey ey Conpr § <6
nucl egtides 1824 t%uéf%éﬁd@ﬂﬁbh@ft&ééﬁz bPSBO B 106: SIERLIEHNNRs 8802 don one

preferred instance, the rat insulin %ene intron A sequence co rlses (1)

t he nucl eoti de seqdéﬁé@%EQSE@W H2Nd/@ nueleetidrsA08b te JEOSeRI
nucl eoti des 1725 t 1%57 of SEQ ID No. 54, nucleotides 1545 to 1677 of SEQ
| D No: 61, nucleotides 2770 to 2902 of SEQ ID No: 61, nucl eotides 1824 to

1956 of SEQ I giiNo: &m&aﬂfn@rvaaiaﬁﬂ &fqt)i wigish Bd«l4 1643t SBE oS debudiee62; (ii) a
functional variant of Og whi ch has at | east 80% nucl e&tl de sequence
horol ogy to one or heBrAoSHoPRG OLBRLRMIBS sEUeRses Of GRANGOT (i i) a functional

fragngnt of (|()n)or a( hetionh: npé]?’%ﬁrggti??lcg (c) may be obtained using standard

cl oni ng techni‘ques. r exa nsalin intron A sequence is avail able
at CGenBank JOOM®mecinstakees, akitagmidént magtcoorpribe atelqmaﬁ@nmle@ﬂeaank J00847 and

chi cken cardi intron S nce at n ntr sequence can be
i sol at ed pF‘?‘fg’f‘?‘gf?’aTB ?4%@9}}“@%?3??3 Hege B%??g& abg%éébjo@ RURl ggg?ﬂze
Sequence iR pheRbBPAN&SE SO0HRbEER! dNsuchadgudites S?Hélﬁagiﬁéntfiﬁéy be obt ai ned
by nutagenesi's. Typically a functional intron sequence, for exanple a

f unct i onabmpsis¢ apto 800, ppde 6@ enupctoid@Raiuckeptdssent (iii) is one which has
SUbSt ant I al ! yré?%}v%én‘e 4 lta een%% ?Oﬂlo ?%g HC%OCQR%?%B&SHedBJP]?Ig%B{VXI ty Of a

naturgl intro |rren actrvity 1's s ing activity.

I ntron (GhethOdivANERSe M@M\b@nmeaihmaﬂgrpr@mb«eﬁcmgaasélhwﬂﬁweum figma routi ne
splicing assay. In general a functional honuolo 9 lgl i) or f)émctl onal
Fel®®

fragment Sgmple) Ofvﬂl? Vn'%Sh Soingstandasd techpigies. S &3 %6 g8gmBleodesganZs 90% and
R e T o
in the promoter is available at Genbank #M60321 (hCMYV Towne strain) and X17403
20 (hCMV Ad1609 strain). A native sequence could therefore be isolated by PCR using
PCR primers based on the known sequence. See e.g Sambrook et al, supra, for a
description of techniques used to obtain and isolate DNA. A suitable hCMV
promoter sequence could also be isolated from an existing plasmid vector. Promoter
sequences can also be produced synthetically.
25 A functional variant (ii) or fragment (iii) is generally one which retains and/or
complements the activity of the native promoter (i). Typically this activity is the
ability to cause (including initiating and regulating) transcription of an operably
linked polynucleotide, in particular the hCMV major immediate early gene. In one
embodiment, the variant or fragment would be able to complement the activity of the

30  native promoter in a hCMYV virus, for example allowing the virus to retain the ability

to infect and/or replicate in cells.
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construct of the invention, enhance expression. Typically, a variant (ii)
or fragnment (iii) intron will cause conparabl e enhancenent to a natural
intron (iwo 2bov/Be3ye cases, a decrease in expression m girCTeB28@a0034aC] udi ng
any of the levels nentioned herein. Functionality of potential intron
sequence (c) can be tested using the Conparative Expression Assay bel ow.
The heterol ogous intron is, swagped into the base vector, r?i(gg,eral |y

het er ol ogous  rkemBplogeRf et (13 o Hpgrpems (B cpg O Awayddor the P8I the” sequence
I ncreas e?%%&%%?/%? 'chﬁpieﬂqeﬁli tﬂe%@ﬁ\yimg. Bt e?a{rﬁ'}glg,r APinhnt Yo { & ghge cel |

types by nore,; conpared t base vector. Typically the reference
cel | s ar éemassaged foanbiHEKROSToredhimtiodelityTBIK, as3Tlcioon @B raeplicstio®SSCI 5 or Bl

S5 or Pl ALATY A Brargp GRS EO e it Pome R orr,

Accor gi ngeteptitdli s assay, a functional variant (i) or functional fragnent
(ii) of a natural intron sequence (i) i sjt.}y)pi cally one which allows greater
t han 50% of t Hehemplogews vaianhii evEasment{iiimeaydep tested frs bt #sHIS Wequence. In

cases where r edn e €$S] 0R | . r
i nst ance?fw%ﬁ%@%oﬁ% ?ﬁélopé%/% sbe?f@?’ft :f“gl?lgea?ﬁrg)&gft%_%ecﬂfeﬁé%g%&a od,ulé1 &{) ntron (c)
sequence tlglyase adéetbi ingfiadd of the naaive ACMIV invielediabeedriygireniofenr Tpioaty, anal i ty

ing the Conparatjve | icity As Low. | ) i
added t o NHEOBASENRECaT AT At i S er Or S euncl: Woides
ant i bady 4t ro?ﬁleté#@}es%[)ﬁ pRvERNsiB3aRe bRRSRBE N G¥RARY viditbase vector with

at |l east one, preferably"two antigens. Preferably, the antibody titres are
at | east fagarentf®y pfavide ast afitioele2d Yt SG¥sssiondefted ghbereinhdmseweh t he base

tor. Pref ti HBsAg, .HSV d Flu-M anti :
Fopec! al ISHHEEndRs SEIAR0T GRARoTd S Y THBASEg ey St S DFOP LR g Ay of
those mentisps@d, 1euog] 15090 200%, BaT% o6 HloRé indfeasdh aRditNRGaMdrhlgens, | n

particular, HA antigen, an inmunogenic fragment thereof or a inmmnogenic
vari ant ckpesssipreis prayidpd ineatpeastens, bulareiesabhytv e refereacacadliypesa f unct i onal

variant (. [ nctlon rﬂgﬁg r ' ence (i)
i's ty1 i ca Mcaﬁﬁe&\%ﬁ%{}??‘gﬁ%fﬁs e%aghgylg%%%%gt Ilq%lr’%? %@%@5@3 by the
nat ur al SEOSedde The fefsenes cAls amydeENT-a52Blb hbit coBs meseme ihdiandeevel s may,
for instance, be_ any of those,\g&nti oned herein. Adj uvané.v ctors may be

assessed in ar&fHPRANTAIRRAREY, RETHPSE HRWER N TENhEFES Fel6i n. Suitabl e
het er ol Ow&ﬁ@raﬁw&uﬁﬁ%@ﬂﬁﬁy A3 RRIGPT BLABELHS SRR Phpb@RitH I
or exanpl e,

t echni ques. rat”insulin intron A sequence is avail able at
GenBank JBOBA8,vector dkplackedthe nativiedGMW inagdiate pBENrog 084 A fuaeidonshi cken

cardiac actin intron at X0221.2. |ntron. sequence.can be.i.solated from
nativ® sdipmater ﬁ%‘i"r‘?ﬁceéryi’%ﬁ(%prﬁé@déﬂ a%th%qdﬁéltﬁ?ﬁm a%eea(ﬁgeealﬁtcagq%%}f £y 06%Sui tabl e
sequence HiBier #hH0hbR RN Byl thewatdedctaravitly at 1ddve osq pRdaebly thequences (a),
(b) and (c) may be provided suitably |inked together to forma_ chineric

pronot er ansigers. Jtrafeerblviantibody Hievtre thleatil’ar 1 0h.ai00y P Ovetit g bigher pr ef er abl y
Intron SegueRH thédaseeBb th 86l SseindX08 TEAHER firdsMay Ty of
those referred to herein. Suitable antigens are HBsAg, HSV 2gD and flu-M2
25  antigens. Particularly preferred antigens are influenza antigens. Influenza antigens
include the HA, NA, M2, NP, M1, PB1, PB2, PA, NS1 and NS2 antigens and in
particular the HA, NA and M2 antigens. In an especially preferred embodiment the
antigen is HA or a fragment thereof or a variant of either. According to the assay, a
functional homologous variant (i1) or functional fragment (iii) of native promoter
30  sequence (i) is typically one which allows the highest antibody titres achieved by the
native sequence. In some instances, the antibody titre may be slightly lower

including any of the levels mentioned herein.
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chimeric pronoter construct is linked to a cloning site, in such a way that
the pronoter will effect the expression of a coding sequence inserted in

t he site,wohess/askdspr oper enzynes are present. Suitabl eprclr@B2ng/®iises,
including multi-cloning sites are known in the art, e.g the pUCl9, pBC SK,
pBl uescript Il KS, cDNA3.1, rSP72, pGEM 7Z multicloning site. Any suitable
restriction site may, for instance, be used as a,cloning site to insert the

codi ng sequendinstapgesgrzere p epRirusHOIhe BIYEREGN encpdes AAINANE pr onot er
| d i - afd i ] th
enpl oye 3%8%96}35&6&6 céﬁ%?xtalﬂ@e f]'gfg)ltuﬁgéeégﬁ@tﬁ% HpI SR With Notandar@r t he

nucl eot i uehce nuc 903 to 1857 of SEQ ID No. 54; (ii) a
f unct i onahtigerandrbmphrigg ) teshvertoreasoding h pakypeBdlafwokeovi déuganjuence

homol ogy to .(i),. and/or (iii) a functional fr t of (i) or (ii). In a
further ﬁFfé‘flé’r‘i)‘”élaa?WQ&aéﬂggluv%Weve W el i ?aﬁlfﬁr?ba@ge;aﬂé%@to{/egﬁorr%a be one io
that goOMRLESRS: fdpencreaeRtRt 6f 2 B &djiNaint Bdlypdptidieall by comphreg! ei ¢ acid for
insertion (or inserted) in the cloning site encodes a_therapeutically

r el evant _aﬂdhﬁmd@@. chtqriegprﬁgse*m&ﬁpé@owg afdjuvpet }?@Meﬁédesié‘(fb@ﬁé@h'f}’s sui tabl e
; hsert migPE HEIELEABLA, |IBHL Sich A listER il Vil on. TR UL aC!

us- conpri se a sequence capa pr ng | nity, for
exanpl e aridf mayiaveganbethedersbnsiactiniag mehfieicheseih ambmajartaddrovillcel | ul ar

i mmune response when delivered to a ject. Alternativ the nucleic
2C1d may TEOTH FED AR AGPreNGHLY gbited 7ol B BB UL e a5 B 5Bt § de e. g
a Prohel hdeheghile @leadl RRMSE b AlfhdaliA6aty GBht SUBGTRARKaR, NON- Native

protein having sire ogi cal” or therdpeutic effect (e.g., an
ant i vi r alPréferabtyi tha Yest Téntorcmdstandard weatpr enld bel edeaticaldgnal dgast 20 pol ypept i de.

h of . i C. di d f ' | di
genes. koW eal dro il et oIRGBl b s pHEPER LERHIBRRETY P 2,

to a subjg@triefreferably the nucleic acid is DNA. The nucleic acid may in
sonme instances be RNA or PNA. In sonme instances a non-coding RNA may be
expressed by aAvomtiangdebeve, theecopsirych ey CPBRTisTaRs searense €R)orhifhy have

inserted into. th i i i j I ] :such an RNA,
For 1ot anbwtar el SO EP R A 0 BRI S iREIIRIRETL Ty,
for inst agaee gehd Edunk atd @ dngegaaices) wifictaimynatire tfvegeperatly sepmstedhed herein
or a gene of any of the, pathogens nentioned herein. Howa er, inlt he nost
preferr ednﬁﬁ%cmﬁ@rﬂa,ﬁvﬁhgéﬂﬁ‘&?ﬁ igungddate pELHEme, SPngdiap éaée Herelgi ¢ aci ds

for ins ergeg%?tgp m%%ﬁatfv@‘?%odjﬁ?% fiRrprbdat diRat S8ttt dxahh: Rk Yy

di seases, , chronic and infectious diseases, including such
di sor der sis @snetdIRSostmee B’ ofrexan dlsoquanat, vthwahineryening UItPASEHEAES, SO

di sease, hyperchol est em a; various bl ood.dj sorders including various
aneni &, %Etafpﬁg’é %@Whﬁeﬁ?ﬁﬁ?ﬂcﬁ i c&‘étﬁ%ltoiug' defects such as cystic

fibrosis, Gauchgm se§uddcs BSBay édemast ne deam nase (ADA) deficiency,
enphysema, etc. The constructs in the jnventjon may be usec{ g}gontzr'eat or
prevent a condiX i ormative exon sequence, typically exon 1 and (whole or partial) ;
(i)  ahomologous variant of (i) which is functional; or
(iii)  a functional fragment of (i) or (ii).
25 Sequence (i) may comprise from about 50 to 100% of the native hCMV
major immediate early gene exon 1 sequence, for example, 60 to 90% or 70 to 80%.
Typically at least 50% of the natural exon 1 sequence is present, such as 60%, 70%,
80%, 90% or more. Exon sequence (b) also comprises at least a part of exon 2
sequence. In sequence (i), typically 2 or more bases of native exon 2, for example 2

30 109, 2to 7 or3to 5 bases are present. Up to and including 100% of natural exon 2

sequence, for example 5 to 95%, 20 to 80% or 40 to 60% of natural exon 2 sequence
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The constructs may be used to aneliorate a condition and/or elimnate or
reduce a particular, or all, synptons of a disorder. In a particularly

pr ef er r edwonsecase®st he constructs may be used to vacci nace/GB2sesjoest

agai nst a pat hogen. For exanple, in nethods for the treatnent of solid
tunors, genes encoding toxic peptides (i.e., chenDtherapeutic agents such
as ricin, dlptherla toxin and cobra venom f actor) r Suppressor genes

such as B3 begaersat. domically thsh qwg@@d%ﬁ@é@sweﬁ PR gl
transfor%ﬁgogér%@gtﬁ%qlﬁtw E&%pl astic peptides such as tunor necrosis

factor ( er cytokines, or transdom nant negative nutants of
t ransf orm ng @rde:gh]nye(s conpnistxSEQIBNed. flor fetinr pssfewed anb@hmneaﬁl) the tunor

Dol ypept PHBPHEE HAERARI 08 oF D g 03 Neto o gt BRI ar 1y

prefegr e@m%am%nap&orﬁpﬁseg\ﬁwwde@fl58% 178 ST SEQUDTHY. Wcﬂ%oﬂleif urrour
antigen. Exanples of tunour associated antigens include, but are not

linited preforeahinsenecdbteempaises estidat Ho%gorh8 b and/oni63dHe 2VA%el f ani | y ( MAGE

éL yr gsi ﬁa 38 %W@Oﬁs %ﬁ\f%ﬁg’ﬁ' %S%rr%i @ﬁ&%&aﬁ&’gge?ﬁbhg{i{ﬁgcé%og%gsngsV| ral

tunmour anbk8PRs1 HIGRdRS 3HD RBW30Lf BEQ MPNooSEQJPNG. 43PV types Furt her
exanpl es of particul ar tum)ur anti gen ncI ude MART- | -A, p97,
bet a- HCG, Gal NS, nAgadicu %@E‘i forred prapodim ﬂfﬁqu%fkﬂ’)o MUC3, MUCA,

, 1.}#?; Blefe mel anona ant| gen gp75, Hker 8, hi gh nol ecul ar
wei gﬁ? mg%g?]eo grrrlltéegeon K 9 Tyrl, Tyr2, nmenbers of the pMel 17 gene

famly, c-Met (i)PSMtl(qmmhaoﬁdeseqmencw drﬁE@ﬁhNo.Z?ﬂMﬁm(qbw@dBaccBws@a@ﬁ fic

CA1S. 6. TAG 75 BREREROR 1 RER b A Henis N BRI cancer s

that the antigen W%YSEQI@ﬁNbV@ldnua@bﬁufegztsbs)&ﬁzmwmmm gi, the lung,

prostate, breast, colon, ovar testes nmel anona, a Iy honma and a

| eukaeni a. The conslnlﬁlaetncliﬁsdﬁg%/tiel??lﬁ\@frﬁﬁ%mﬁ@y%ﬁ%@%@l@%@d‘% % eat or
prevent such cancerss, dé)f Iﬁuc&?el c acids coding for pol ypeptides known
to dlgpl ay ant|V|ra? ]?i yacterial activity, or stinulate |he host's

i mrune syst emgigan a&hﬁ@iolnel vanahtelt(d). wHibk hawet | @isc8 @6 ndcleaydeseqoeieeone of t he

various cytokines (or functional fragments there ch as the
interleukins, int e&?@o&%’taﬁae EBWSFSI"&%P ﬁ?ﬂuﬁ?‘?eﬁﬁ?{%t@tnaﬁ)é In a preferred

i nstance, thmﬂdl '&%ﬁ&ﬂ)ﬂ%fﬁﬁné}?lﬁ ?‘810(31'1‘3 an antigen, imunogenic fragment

t her eof or ogenic varila her.” The antigen may in particul ar be
a viral, bact eitable epar sesjutice (b)cefuhﬁgzbltalpaim@mca’mmg@nd@rseﬁtglmur

i ager#aeabrwﬁé% e gt BFRtn SranBuaT P ol ey The
nucl ei ¢ gsNA. MRYive ACRAE nidfordinicdiedle by tdie stqRatd®iibedkolpfed \daBEn of a
from a sample of the virus, using standard techniques (see for example, MacLean, A
(1998) “Preparation of HSV-DNA and Production of Infectious Virus” in Herpes
Simplex Virus Protocols S. Brown, A Maclean, editors, Humana Press, Totowa, NJ,
25 pp.19-26). The sequence of a hCMV major immediate early gene, including the
location of exon 1 and exon 2, is available at Genbank #M60321, X17403. Native
exon 1 and 2 sequences could therefore be isolated by cutting the native major gene
sequence at appropriate restriction sites or by PCR using PCR primers based on the
known sequence. Suitable exon sequences could alternatively be isolated from an
30  existing plasmid vector, such as pWRG7128. Exon sequences can also be produced
synthetically, rather than cloned. Variant sequences can readily be constructed by

routine methodologies such as site-directed mutagenesis.
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nunber of conditions including but not limted to cancer, allergies,
toxicity and infection by a pathogen such as, but not limted to, fungus,
vi ruses iwoloahosgeosiuman Papil |l oma Viruses (HPV), HV, HB¢2/d#3Wis/00033 | uenza
virus (types A, B and C, Polio virus, RSV virus, Rhinoviruses,

Rot avi ruses, Hepatitis A virus, Norwal k Virus Group, Ent er ovi r uses,
Astroviruses, Measles virus, Para |.nfl uenza virus, nps Vi rus,

Vari cel | a- Zost@smerally fhe exopseaisgss wil-rihen PE%%flte‘inﬁh%%ﬁnrﬂf’r}‘Ptr‘lﬁhe Adenovi r uses,
Rubel | a 'ﬂﬁﬂﬁ& 5&?1’?% (e atitis B
virus (H \H\l)gﬁ'rlﬁ eex v%lcrntsﬁ? ahéiﬁg érraHb% evr r ugmlal)lg’c}gld\%or us, Marburg
and Ebol amtﬂzmc::tomr] ald mh@d&req@pnm (mrbgnt:m’redsabsye ChI anydi a, N.gonorr hoeae

Shi gel 1 a, Sal onel | a, Vi brio Chol e ema aI | i dua, Pseudononas,
Bordetel | a peﬁ)’iﬁ)gs% ehgt E’@@I‘O’Fﬁssa ‘iﬁ?& g‘Bﬁ“’g 1ty §5i8e BT PR Ce obact er
pyl oris, |ESptRSBhIAASAHAEK 0TS Sxon-SGuente! ik &v%&ﬁ‘?ﬂbltﬁ@basé’%&bﬂna pestis,
Streptococcus (types A and B), Pneunpbcoccus, Meningococcus, Hem)phr | us
i nf | uenz @lqcepiehderonegusprasitcady Arssent. Genplally sseresadoence is ﬁ@ﬁ%@(@l ifa

cat arr hal | udin
Candi di adhSsaHARREBEP Bbcionple KB UBRNREBisTrabis IR REMIRRRRA h2E; 1 1O

Fl ukes, Reusnolve) praferabiyaiioasierencéxdl iypaswhen éonypirasioahe baseWectde.hi t osoma,
Pneunocysti s arr nii, Tri chm)nr asi s, and _Trichinosis. The nuEI eic acid ny

al so be Us@ipally thy wefirercegells are mppEns i REK2AEh (i@, Bl RHK Tous

vet erjnar o@'bél‘f‘sasﬁs%lssdf%]6ac%nfﬂi %b@ﬂgedV‘PH%erPl ?e@ﬁon (RIQRAM Y 31S

Past eurel a nultocid | i cobac Strongyl u u garis, Acti'nobacill us

pl eur opnéeasbﬁl‘l/oa;lO‘BoQO%eSQi’AﬁroanO%r Bxpriession/mey sacfRyEOhY an}KdeéIbs leyelsa pneunoni ae,

E. coli, Bordetell a. pertuss Bor det el | apar apertussi s and Bordetella
br ochi e HTERTCE RIS ACKHTATALHEL Sotha ORI BAL D QLB PHTATb t he
present ifgy@idhhPRagiBoht (N &f htFeral dkod s\é@@&ﬂcé\ ) is\@eGigstydicallhallowygnt i on
maybe used tovacci nate agai nst any of 169<§)at hogens and conditions

Y

ment i onedeaﬁbﬁ@r’on)f theherpression ImpRAEATERID Hbﬁledlavﬁ@lép%‘@néﬁ@@@mﬁl on
corrprr sr on of
nucl ei’c acr cg %ﬁ}\é rr ggf%%\ﬂeg S?%%Sg%én {o%epgﬁ%ﬁgfé%{k%\%fﬁ%g%l g?sgg%:l ’q%e

i nvent i onlesdriasemeayyeedngrofelek levds mpaomedhiepdiri ¢ aci d construct of the

i nvention may e cﬁode an antigen froma nenber of the adenoviridae
(including forA{ donaiver altsrmntye! S EAB UG, MHEPDHEEGH 11 e (i ncl uding for

i nstance %dxaﬁx’é‘%&r&n@%cﬂ% ?Mlow\ﬁ“est Qf&Pé/eﬁﬁér{c'e a(ﬂp@&" k4o for

i nst ance S5poxviridae (1 ncluding for I nstance small pox and vaccini a),
par vovi r itdseveoterch piticagf fherexpmsaqaeme q@r@a@x)mesm Bm@)tl,onalsimnrsccﬂaece(r ncl udi ng

for instance.a rota cor navi,ri udi n t ance

S35 | SRR LS iR et RRR e el TGS D Bl Pisrlf laOBBER & vi v us,
dengue, hepRved bptHe rﬁ@avédt&kvmpdtm&sm&epmmmw)vo aﬁhg&fsn@l/éféﬂaﬂl@e (i ncl udi ng
polio, rhinovirus, and hepatitis A gavrrrdae (including for instance

rubel | a \Anfibedy tires a5 Fl'frlre@éé"/(( 10 & ﬂnéo oF 4Pishigheréhavavish thy basel Ebol a) ,

t
Synoyt ] a2t g 40 qrSToPls Sy uBRal ih. AR dliend °F Pt ance.
rabi es viareHBsAlguHESV2 g arel flu-M ardigens. f Bepecially preferred antigens are

25  influenza antigens, including any of those mentioned herein and in particular HA,

NA and M2 antigens. The use of HA antigen, an immunogenic fragment thereof or
an immunogenic variant of either is especially preferred. According to this assay, a
functional homologous variant (ii) or functional fragment (iii) of natural exon
sequence (i) is one which typically allows the highest antibody titres achieved by the
30  natural sequence. In instances where the level of antibody titre is slightly lower, the
decrease may be any of the levels mentioned herein. Adjuvant vectors may be

assessed in an equivalent manner as discussed above.
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i nstance Hantaan virus), orthonyxoviridae (including for instance influenza
A, B and C viruses), retroviridae (including for instance HV and HTLV) and
hepadnaviwodae/age3vs| udi ng for instance hepatitis B). |npraTtfaB2obévanozmef erred
i nstance the antigen may be from a pathogen responsible for a veterinary

di sease and in particular nmay be froma viral pathogen, including, for

i nstance, a Reovirus (such as African Horse sickness .or uet.ongue Vi rus)
and Her pes vi"Flti‘s‘g%m(ﬂil?l@lo&tﬂt?fgméﬁfﬂ’lcﬁ8°Iﬂ@ilsﬁé§?t.er uﬁl’l‘ftfoé]e@ Wfﬁ;acbee one from
Foot an iJPiRERAS R r¥kioH of R hT UL BeimME@ A ehedl gérts tanmeohhe ant i gen
may be ﬁ%gﬁﬁéﬁﬁ%ﬁr r{eglqncepha_tl itis \}i rus, deng?}?ﬂ\%i rus, SARS, West Nile
Vi rus anainddacddiemseguencs, whieh tsrsptitas froyn diietmBA deasecribed fTom # §&19- iy be from
a retrovjradae (e.qg. HTLV-1,. HILV-11: or K V-I. (a3l HTLV-1 11,
LA hrheeftrotiofop 5 onevhich T b esertin Hle g ot MR, TTLY 0

i sol aj es H VI{hdhetdto)gods intfbild)\eplbeylwilollytdr Yahlallil A4tiVEMERE, A B V- | ;

orHIV-2. In a particular|ly preferred enbodinent, the antigen nmay be a human
i munodethed ynajor imnedigtyparkngsnge f ymealy fheagive Blopdt 15SHty ant i gens

i nclude, for gx . ' o9 PRLLARBSb)SUCh as p24gag and
p55gag, as we &%ﬂa%}hg?%#%@og%&ilve%@% toﬁe poIF1 env?b)tsat, vif, rev, nef,
vpr, vpu or LThitalhithahetefolbfods introna(cpeambpresebiar |y preferred case the
antigen maybe H'V gpl 20 or a portion of H'V gpl20. The antigen may be from
an i munodef i € ency DALMY nay, for exanple, be fromSIV or a feline

I munpdefi ci enny Vh FyRtiofdl demoldpBuehsnsieds @gloypept i de may be an antigen, an
i nmunogeni ¢ fragnent thereof or an i munogeni c variant thereof. The

fragment or véii) ant fusgiondldragmest efr(®er (Mhve any of the levels of honol ogy,
roportion of e .lengt.h of the original. [ ' it
Pbetrti ed her BefralngR e ( dtipZehdt Fiipd Of oGPyl PEEARR, Y

I €SPONSetheliftrSPRB thgimNge Hitrohia pafiatlir agoadnuenderaf, forexamptd rat aci d
construct nmay have been nodified to optin ze expression. For (i't\nstance,

codon us #HGE TR LBIPISHS | BEOMS TRIHICCY en gt OPH%a%IBﬁ) 1aRlPYeda consensus
Kozak, SCEHINER AL id] iSHPIEEh ATRY: KaADID ot RSHMSEA, dfdkehheram@l ur al |y

occuﬂ?|ng sequence “aroun e st'art codon. In an especially preferred

enmbodi mefitronhve ondtitlednccaadibdadinristrorudt Infn especially erafermed @obastimseis a codi ng
sequence encodi ng an influenza antigen, an i Mmunogeni ¢ fragnment thereof or
an i mundgepiten Fdpt BRLPTRR ther . The fragnent and/or variant may have any

of the | evel syof ,REGUENGELORMBAABY hetbloRGFFESIntloANEY dbsnpized Ofeqenel s of
functionality specified herein. In particular, preferably a codjing seqguence

of the cedstiediGomethe oaldasudin geng intren Zescanenss, driekegduratigrRepeiRiivgdeni c
oo Gfan ALLLEDES L0, AL S| TGRS S a1 80%

€ prece or I nstanc e | nfluenza
anti gen mR¥edT®rafundionblenzaniNT appoe tirgpediign/ nucl eocapsi d protein), HA

(hemaggl ut i n r’})yi)iclglﬁ\y gr?treol#lr(%)rrlilaigsi adlgr?g?c of %r/lor’n about 50 nucleotides to about 1000
nucleotides, for instance from about 100 to about 500 nucleotides. The intron (c)
may for example, comprise 50 to 500 nﬁcleotides, such as up to 100, 200, 300 or 400
25 nucleotides. Preferably the intron comprises sequence found at about nucleotides 50
to 133 of native rat insulin intron A, or a homolog of this sequence.
Preferably heterologous intron (c) is capable of being spliced from an RNA
transcript in a eukaryotic host cell. In general the intron comprises one or more of a
donor sequence (such as GT), an acceptor sequence (such as AG), a 3' pyrimidine
30  rich region and a branch point sequence. The pyrimidine rich region, if present, may

include, for example at least 5, 8, 10 or more pyrimidines. Preferably the intron

comprises at least a donor sequence, acceptor sequence and a branch point sequence.
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M2, PBI, PB2, PA, NSl and/or NS2 antigens or may be a fragnent or vari ant
of such antigens. In a preferred enbodi nent the encoded anti gen may be HA
NA and/ orwbdRooaniskisenza anti gen or a fragnent or a vari arCTaB2sasoiooznat i gens.
In an especially preferred instance, the encoded antigen may be an HA or an
NA antigen or a fragnment or variant of such antigens and in particular an
HA antigen or_a fragnent or variant of such an antigen. Thuys, in an

especi al Iypiely i the ghiemist qonstrucssintrer (9 ﬁQ’QHFF%WOPﬁ%t%%‘h@ B€antigen is
Influenza, bR b Bt LTHUBARRDL Cold AR inddipEaAl Or an

i mmunogeni ¢ variant wt Yo am no ac sequence honology to either. In a
further hoafidarieedf theshtmnaddntrére(ip nTloxidahking éxgasequencamay da natiteeroan ni dase .

(NA), M2, an inmu enic fragnment of either or an.i nQgeni c variant with
80% ami ndeHEE® %’e{]ﬁ‘gﬁ Bg%ﬂ@gﬁg%?q‘f%‘_caﬁi?lcgfreﬁaﬁ’é Sﬁ?%@%ﬁgﬁe ¥ *apr ef err ed

| NSt aRCe, acfyigPAShE HattvetbqhdiRe| OY EXHNO rd@ls GIHABuBG. UhpicalRdom _
pol ypoeptide 'and in particular nore than one influenza antigen, imrunogenic

fragnent ot lionpuefrogdyifiom At Hhbases obexanseduenge prgdngipdesatwpdt @idfr e t han one
anti gen itﬁ tgrtobe enployed in a preferred instance HA and NA anti gens may be
enpl oyed %H’ Her or a fragment or a variant of such antigens. In instances
where a const rigén @) nidyde ahvetificianinasnrpesdaesl tiar the idteon ie fiendtiohdluenza

anti gen, .immunogenic fragnent, or innmunogenic va In§1205 of, either, at | east

two of t HEorErIPRIEchiccaRbingahRr ChiperiiaReR My bediss BHERY™& e from the
same Jnf 'ééﬁ%@e? Wérﬂ?ﬂ&éﬁiﬁn@n@fnﬁﬁfmnﬁr{ ains of influenza virus. In
red e | t

one prefer ment e antigen nay be fromthe H5NL strai n of
i nfl uenza and Typaigdgerinc(c) cagpeses sequeacapiesenidn\&iN MringomA whicher whi ch

retain i ogeni.ci.ty.may be enp]l oyed. .In particul ar, .t.he antigen my be
one fr om% t pt_é‘?r?'/%ﬂ‘?}!%?r rﬁg‘fwg‘ﬁ’ Wltel%sforéﬁ%?lada Ayt ihaeﬁ? STNLS e
| nst ancesyont IS RE b RE: MRAMekRs Abik k@ BiNE The imc/REbAr pRbtefsNaypically ¥
occurring influenza pol ypeptide. For instance, the antigen may correspond

to a subrwghesfuetces onthetrhonajogies ara prawnt witheaea (Boinyhepameedeic| udi ng any
of the vay 'dgo‘%ﬁgfs[tjaﬁ}lgigﬁg’me' SRALDELLE rc{?g sﬁﬁhéﬂgid&onﬁ‘e antigen may be a

vari alit o occurring | nza an en or of a fragment of such
an antigen. Prigiref §d)hyayseotiprisarahdioimlapodd earidnt GOrir mischnibk sedreneddfe to give
rise to an i nmmune respans capag_l e .of recogni,sing. the, antiﬂg and in

parti cul athe ppiral itrondhAss beengogiied o smavisan dptetpat resiictipl siierf'¥ed from The

infl uenzaeﬂﬂxﬁow%ﬂhaﬁmogsui VROV rat RishiBERzSn W fld$ be TH& ARMhieeH may be from
B o C I

i nfluenza virus A , In particular fromintluenza A and/or B. The
ant i gen nimeried Mrelsitechay heé¢radastroydd. uenza strain and in particular a variant
strain associ legegl %t h_inc zased dnfectivity or pathogenicity of the

i nfl ughza straifi %'13%?1?£f fOMBYSSt or i nstance, be fromone of the strains
identified anr@)al | ysiy 1bheo Wer 1 d Heal t hOrgani sation to be used in influenza
vaccines and in particular may be an antigen identified by the WHO for such
use. In a pref@rede funstiennd bomalagges warianted @:; ebnst r uct ,

(iii)  a functional fragment of (i) or (ii).
In a further preferred instance, (i) may comprise nucleotides 1725 to 1857 of
25  SEQ ID NO: 54 or the same nucleotides of SEQ ID No. 14. In a further preferred
embodiment (i) may comprise nucleotides 1545 to 1677 and/or 2770 to 2902 of SEQ
ID No: 61. In another preferred instance, (i) may comprise nucleotides 1824 to 1956
and/or3446 to 3578 of SEQ ID No:62.
In one preferred instance, the rat insulin gene intron A sequence comprises:
30 @ the nucleotide sequence of SEQ ID No. 3, the nucleotide sequence of
nucleotides 1725 to 1857 of SEQ ID No, 54, nucleotides 1545 to 1677
of SEQ ID No: 61, nucleotides 2770 to 2902 of SEQ ID No: 61,

32



popul ati on of nucleic acids, pharmaceutical conposition or vaccine of the
i nvention may encode an antigen of each of three influenza strains and in
parti cul awothe/asksvee strains identified by WHO or ot her pequGB2adcand344
authorities in a particular year. In a preferred instance, one or nore of
the encoded influenza antigens may originate froma pandem c influenza

strain. Thus, the influenza anti i mmunogeni ¢ fragne r variant of

ei ther may be fromnéidﬁaﬁﬁ‘éf‘érﬁg@"'ﬁ%? i@fzsﬁ(%f]?%orﬁ WW@P&GE& eeifé8dP ng t he
antigen fromthe p%@‘??@?ﬁE IDaNQ y, for instance, be adm nistered, or be
present, on its own n ot fers, e construct may al so encode, or be

adm ni stered Wii} h (mtfnemomahMrrantd)fs(il\hhﬁbh bacadest % anclzotidgeqeencen a
preferred case, an,an froma pandem c influ rain and an antigen
from a nonpandeni c i Hﬁ‘g@'ﬁ?é’ngﬁﬁioﬁ ?rg eﬁ%qugﬂ%e&?g&‘%ealnﬁér on the sane or
separgte const([lgct%fuhald@@rﬁa@ﬁ@rgrof(@op@{)dem c flu antigen and an antigen
from1l, 2, 3 nor e nongandem c influenza strains ma

adni ni st er ed, Ip?r@i éqqamcge (enmay b¢ getained yaing stendaf cpning @thsqmn¥ﬁéndem c
i nfluenza_strai d eng, an antigen
from eacht 8]?11’% Bailr}fuﬁ%ﬁﬁog‘rggéﬁﬁﬁ& ﬁ%ﬁ%%gg“ %ﬁéglﬁg@?ﬂﬂfﬁ Qi I%an ster edg I n

sone i nsti@RgRSintrémA seqiRsice ucﬁemkdnomnm&kmamdmemp@i )Ap;emende I n
parti cul ar a_construct nmay encode m)re t han Prne antigen and especially

mor e t harkt GisaBpp Kighza Infion gaMengegn bRdtoMiedIomfeOpFE PSifgy expr ess
two, thr nér? Whsed | h‘fcﬁo écg%ﬁcémﬁ%u%e)iﬂ%pﬁé %E@ drifetRany.] cul ar

anti gens. a pre erre the constr encode three, four, five
or nore dVirfaat esyuemek ypgteiobesnality mntagaresiscul ar antigens. In an even nore

referred ca t he.construct encode hre or f e. di f.f.erent
Bol ypept i dessa ically g, ‘ftijf’t‘,i‘?]ajr‘q%éﬂts?‘ﬁ‘éﬂge rr?xﬁml?{ﬁﬁ‘m%% ?\g?réafnﬁ iPed case the

constr uctorraeﬁan&ﬂﬁaﬂ@a n@@u ?){s drRUbhieh Msesruﬁgtanm:yxwm&aﬁmw Rs,particul ar
anti gens and espeC| al uenza anti gens east one of the anti gens

will be anéfowg@aleamntfﬁgh@ h@wctbr of@magurplripiion €} fonersambiodiesntitim and

preferably..all A ens Wil be so expressed. Typically, each
ant i gé’n r%)} B%ls S)PBEIngggtd‘}l roma separate chineric pronoter of the

invention. Li BEOE(©as@mence Baynhe &swdwﬁﬁpﬁmngaytnb@umegdat@ugener ate a

transcri pt which gives rlsetoaplurallty of ypep sorre
i nst ancesSPliSBESFHY- dnesseal ¢ frasiiopal kamplegiedd) 8%‘%5‘ ?‘PI&S gﬁg@%‘& dh.1n a

pr ef er r edy 1NGHanG foass @R Y0k E&bﬁﬁgl@%o%t“?o%n ®ALIPR aRAGHHUS Pod¥s RRRRHREN C

i nfl uenza antigen, | mmunogenic fragment ereof, or | mmnogenl c vari ant of
ei t her armftbmplmngnfﬁeempfpthmdama&mtwrnI(L)enzl"ec sty gens, i munogeni c

f ts th f t f | d
constPuct s of YA BRI BI RSO EhRRUTIER i YGLET L Bhus, 1 ho

i nvent i ONcRERYdt G thednWR€ioh hERIERRPtdsbion. TidallySd Vatioht (H)(‘dr@ta@m%ﬁt d
construct, a popul ation of nucleic acid constructs or coated carrier

parti cl es(iibf mtrh@ wiilh pase p@mpamhl@ emhweméntrﬁﬁy neBrgringen ). Joisempceses,
phar maceut ycal car ) el Qx@ ﬁ{lﬁ I 10Ys GRIRbAR L @Anad] uvant
fl? c‘iﬁs 3 8Buva construc c# he '

and in pa?‘ ar a
Functionality of potential intron sequence (c) can be tested using the

25  Comparative Expression Assay below. The heterologous intron is swapped into the
base vector. Generally heterologous intron sequence is functional if the addition of
the sequence increases expression in at least one, but preferably two reference cell
types by 25% or more, compared to the base vector. Typically the reference cells are
mammalian HEK293T, CHO, HeLa, BHK, 3T3 or COS cells. SSC15 or B16 cells

30 may be used. The increase in expression may be at least 35%, 45%, 55% or more.
The increase may be any of the levels mentioned herein. According to this assay, a

functional variant (i) or functional fragment (ii) of a natural intron sequence (i) is
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io invention. Alternatively, the vaccine may be adm ni stered separately,
sequentially or sinultaneously with such an adjuvant. In one preferred

i nst ance,woheodasym®at i on provides a nultival ent vacci ne ecm@B280amoRl | east
two different constructs of the invention that encode different antigens,

i mmunogeni ¢ fragnents thereof, or inmunogenic variants of either. The 15
antigen may be any of those nentioned herein. In a preferred instance, the
i nvent i ofymeadlyi anssvhickallews/greatar thom e Yo tha)pwpressiondmproveBsat two dif fer ent

construc %&i%?éa}%ﬁ%fe{h\éﬁ?ﬂgg C?}Q@é.d r%tﬂ c a5 Qe ddcRlS0 éx@iég%i@ﬁ' TeseBiteuens,

I munogenr c n I mrunogeni ¢ vari ant either. In
al t er nat ideercaseshay) desinstang, be alyi dfithefevalstmaptionedipgreine expressed fromthe
same construct éo provi de a TéBl tival ent va(g(g.ne orr%B combi nati ons of

constructs endbBFRLPIeSSntroR(g) SAHFCE Ay, PUEHANaY\PT BReHaRYFY PR & furt her
prefegr eqesitefaﬁfoﬁﬁﬁﬁtioﬁalg}ﬂhéihgﬁ{e myAES S ehrindeBficity Ke&yi owBlhtl@a one whi ch

is atrivalent, tetravalent or pentaval ent vacci ne encoding three, four or

five diff(ersequemmats adied to therbasropstirc Af fuagtiensl intion (PresavengeRreVidesr i ant s and

another gy e RS RRhi GlR o SRR By e R A BRI 0

mul tival ek, prefeedble swo BRygess Pefesstly ahe€ antitody titrevhiecih leanchale)%, foandem c
i mmunogeni ¢ fragnent thereof or_inpmunogeni c variant of

i nfluenza anti %\%n geni : H

ei ther. Anstncei20%,38% ouAlh Riehpethae withdhe bess yRetar Rrefemer @BHSSIS 47% i gen,

I mmunQgeni Wy i.C i ! ; for

| nst Aoe S & FRED o rh Y ARGRRT ESUAAN! rEler®t bRcng BBl A

i nf | uenzantigesi meludingatyadeinse nientigneiticsein hed éoparbeulambddndgeaniddMar i ant s of
ei t her. An ad] uvm rrgﬁ be present i.n a vaccine of ttpe i%}/enti on or

adni ni st éPBECTS: HPHH EFS&;A SRR B OE S gﬁ’ff‘ta FY°Wih a vaccine of
the i nvenkinQhosbfic Rafikdtod bler el AUROFO A ROANAERINA a¥@ca ne whi ch
conprises at |east one construct of the invention encoding an ADP

ri bosyl atfungidsabvastant(ii)ton finstignd) dragment (iidygfeanaturplbinton segquencedd) isvant

instsu friement égpfornat wveneadi)i
acpr oes! dapTeO R ALSTh et behoREBR RS el e bR T 2, S TS

vacci nes,sehudhce An\sdfRi dAsesiadeemaetnight bérvasn] the laghimst, for iptatel bé y of
different antigens and in particul ar against jnfluenza antigens. In some
i nst ancesanyH4 those mestipachhfreigehdiyyani Yeriges1aanheiasipssehit Fesvsrlemtt i gens from

a differetﬂgm&?w&g s&élgexﬁ%ré)ﬁé?&hde‘j' Thus, any of the constructs,

popul ations of nuclelc acid constructs, vaccines, pharnaceutical
conposi t ons anSuitabht lederolgoisantrpm se¢queh@scambie tobtaneed Usingeitandamlyclemngri se a

construct, encodi ng._an influenza.antigen and either..the s construct, or
di f f % nttegBB%‘ﬁSu%P‘é ?Xme,éﬁéﬁ%%mdﬂf{%béﬁgqlf%ﬁ}soﬁvﬁﬂ?ﬁ%?ﬁ é%g}af?ggens. The
various mgbotiy 2heitbn keblik Gi%a £ AGEBELI00POD vh@tHifs cafdadagiel nes

menti oned herein may al so encode an antigen or antigens froma different

pat hogen. infran doateX®24 @5 , Intrpresenenagens be invbriedifriy nativesqeAnUSHE sane
g:hgogfpig%rgﬁr% %g?ed; onﬁqstgxg RiSwn setqﬁgnc%' dat£ rsqﬂltab%%%h&:%gé may laiso%lelpra%récf om the
synthetically.
25 The component sequences (a), (b) and (c) may be provided suitably linked
together to form a chimeric promoter using standard cloning or molecular biology
techniques. Preferably intron sequence (c) is provided 3' of exon sequence (b). The
chimeric promoter construct is linked to a cloning site, in such a way that the
promoter will effect the expression of a coding sequence inserted in the site, when
30 the proper enzymes are present. Suitable cloning sites, including multi-cloning sites
are known in the art, e.g the pUC19, pBC SK, pBluescript I KS, cDNA3.1, pSP72,
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preferred instance, all of the antigens will be influenza antigens. The
plurality of antigens nmay cone fromthe sanme strain influenza virus and
hence maywbeodwmsemoseveral different pol ypeptides of thePCmidB2e0sz@m034ir US.
Alternatively, the plurality of antigens nmay be fromdifferent strains of
virus and in particular influenza virus. In the case of multival ent
constructs_and/ or vacci nes anti gens fromat | east %V\,Q and eferabl y at

| east t hPEEM 76mmuliiglopingsite Ageuaabl e*rwfapq}ngsgegqarya énme Whdsen. The
ant i gensa@)ﬂon ngrsnb'?éﬁ@&?ﬁae RRirde'se 4, 5, 6 or nore different

strains, 1n icular antigens fr ree four or five strains may be
enpl oyed andlmmmrpmﬁm&dmnébénw,yhé ch)metlb peenaer ¢moployel ¢dnegrresas: st rai ns.

Mul tival ent vaccines ma l.ternativ diitignall rise a plurality
of different Zignstﬁch’i"f¥e0? ?ﬁ"éluF‘?ﬁ?ﬁtsrﬁ&f h*©h ecﬂuﬁ%ﬁg%?qg%c&ructs
encoding di fferent japhdiesiss 969 1g3$toqrgEQIWNol epst 2, 3, 4, 5, or 6
different constructs maybe enpl o parti cul arl y pref erred i nst ance

2, 3, 4or 5 cﬁlrbfelaémctt@@hls\tam@@&@ (éﬁ‘dllé’sb@cﬁtéﬁaﬁ'sm/ﬁFlé‘éle‘éﬁdefséﬂr‘renéénstructs
may be enpl oyed. eo N3 ?1 /Orwhere nore than one construct is present,
each construct enc SR 204 gu ar antigen. In a further instance,constructs

may encode 2, (i) 4,af5naronabjfr£grﬁbni6e¢ipdsﬁ(1@1nti gens, parti cularly 3 or 4
different antigens. The jnvention al so, provides a rm? e8“ o(r)rq of nucleic
aci d const r uciisa fidies Preferrebinsipnts s chingrS Rremoter s ¢ @Snstructs of
the ipve Y @IEQ’;tﬂb/ gf14.he conbi nations nentioned above.
Thus, Bt hg&a:tgé&ggﬂ?eg%ﬂ%%léﬂc\j&s fa popu atr on of nucleic acid constructs where
t he popul at i oTypaily, asm;:lad; adié fwtingevioord(of frseded) in dwsctlmung sitefncpfes

i nvention., The nue d con rese in_an surtabl e
amount s PERSIERSHLC b’@ eé’ﬁn %eraéfy# rn@é ggt& gcsea%? Eonstruct is
present ishit] M &Bé il AddiQc Aid ARMLANATGH & génd tHle@aptyO TQl%QﬂcIéId’t&ld ink&e

popul ations of nucleic acid constructs may be used to generate mul ti val ent
vacci nes nmj'dhumcqm@’l&%@rSegwcﬁﬁmﬁ'bbspf@m‘ﬂﬁ’@grnﬁwmt%f?r eXarRlE 98l ent vacci nes
may al so.be rrultrvlen Higt s of the
i nventi oﬁ@%g?IC e(?e‘e}rlr%elr%ggt lﬁgﬁrs %ﬂrgr}{%%f m’/&s& lﬁﬁ%ﬁ%uwf ?8&3 |nstance a

popul at i @eliedrediticd QibgecdC Atierniatvdly,aleé dﬁdem/laerﬂenei}rmmmaloae loomooferrprr ses at
| east two different constructs, that encode different anti.

. In
part i cul &enesaneoding aherapeule polvaeriids GinhIoLFIR GRCERYR?P TisH g n? fast two
differen £ ﬁ&pﬁ Eﬁ@ﬂ’gz arorgnegratie fragnments
t her eof té?r%%hr%ﬁ{elﬁf\gpbg@flgﬁt S o {eieql'b er Q?ﬁﬁgggﬁjigwopul ation 1of nucl ei ¢
aci d consffecoes. ,rameahﬁwuﬂlfynaton[) ellst cmu@ﬂnayrmcadtf arewgm'anantr gens may be

fromthe sane | a tld omdifferen nfl uenza
straifis mogﬁ’gﬁi‘f? ]?(Hgﬁ “Fagﬁ’\ég ﬁgl&%{mﬁ ff’g?tg’ﬁlf”‘f %%’ﬁ%f?rﬁesf) gn%é ch encode
i nfluenza, ga&dsqeawn% Be AERSEn tHerRbtRus Idysoader lcgi@bé admmitéred bea di f f er ent
antigens, Tragnents or variants are fromdifferent influenza pol ypeptides

may be frsubme@msrefmblycthe audeip peid shPNAnf Theepicleie peidimpy e 81St99Ces er r ed
popul at i %nﬁiNRd l}r,(i{eAa popul ati on of nucleic acid constructs where the
popul ati o

(

In some instances a non-coding RNA may be expressed by a construct of the
25 invention. Thus the vector may have inserted into the cloning site a region which
can give rise to such an RNA, for instance an anti-sense RNA or SiRNA. The anti-
sense RNA or SiRNA may, for instance, inhibit the expression of any of the genes
mentioned herein or a gene of any of the pathogens mentioned herein. However, in
the most preferred embodiment, a polypeptide is encoded.
30 Suitable nucleic acids for insertion include those used for the treatment of
inflammatory diseases, autoimmune, chronic and infectious diseases, including such

disorders as AIDS, cancer, neurological diseases, cardivascular disease,
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conprises at |east three different constructs which each encode an antigen
of a different influenza strain or an immunogenic fragnment or inmmunogenic
vari ant. woaewisk®s preferred i nstance, the invention provicisocopapul ation
of nucleic acid constructs which conprises at |east one construct encoding
an antigen, inmunogenic fragnment thereof, or an inmunogenic variant of
either and at | east one construct encoding an ADP ri bosy| ating bacteri al
toxi n subpsreholestenpippvariou blasddisprddss ngluding itarigus pranpips, dhalesseiant t her eof
with adj %@H#m%ﬁﬁl'ie}“ Eetic dMed sRRGD cis(ﬁ@?cﬁto'iéé?st, UGG NGisBdie MHeh AETY .

i mmunogenic fr gmemg or 1 mrunogeni ¢ variant rstypically present at a wei ght
rati o of dednimbsel@DA) deficlent emphyseregpct to the or each construct encodi ng

t he ADP ribosy] ating bacteri,al toxin subunit, fragnment theregof with
adj uvant acti \%ﬂ“?ﬁor&f?m?ér‘? g}ﬁm W@é‘l‘a}’aiet‘ﬁe‘iiﬂ HRPL AT PLRYERhA ‘EO?SR}?HE wei ght
ratiog m%@%oﬁ&ﬂ@?s%%‘ﬁel vsld {o 5:8e@Reta chnditioh Bhd/EX8RIMAtARduc8al. I N

instances where a pldrality of polypeptides is to be encoded, any
conbi nat iparicular, 0o aB syaytteme nfadisarien nla agrertialyppriefgsesdtindancedhed a plurality

of constructs may he enpl oyed. For instance, where three antigens are to be
encoded, CBW@“S%%W?W&S%@%&%@EE@ %’Ilb ec{ ?ﬁag%sztagﬁtgm%%&nstruct may encode two
and anot her c@opéxangile, ah theliids Fothe Geatidehesl ©EH Sirho] gerggefcodingodi ng one

antigen may, for instance, be enployed. In instances where four antigens
are to béodppenides (ienehematherpewicasgals sushhasmn, dipthera oxiRgndsiobihe

Con5t15uc%ﬁlé%tf&tcﬁ?,%&oglgﬁﬂéé%r %ﬂgsoﬂcﬂgs gf% igeﬁé’é‘bod BemrNA four different

antigens. ITn one i’nstance; as f®ew as pos e constructs nmay be enpl oyed,
f or i nst aapencslwhicdnareantisense tomatsfonning oneygdrescampheymakticPeptidasvent i on al so

provi des pqpul ati ons of npucl ej ci ds, and, yacci nes c risjing such
conbi nat i atascff‘mﬁﬁﬁ?cé‘?sés %g}oﬁ’b%ﬁigqﬂgbgcy}oﬁquswr&w& lqaﬂé’%e%ﬁté ® the
i nventi ony REAY beesforihd bﬂcgsg&'fes, VAGKRIARRE fRoRplatioARt &f ndatiteei ¢ aci ds

conprising a construct encodi'ng an antigen froma pandenic influenza virus
and whi chumbssteencodes 3, 4 or 5 and in particular 3 or 4 non-pandenic

i nfl [ . Ih - dem ¢ _i.nf .| ded
the Same. const ot P e RERRE oL RERE TnARkLRERS e Cron - "

const r uctpplypeptide fof Gtaingad pré@hang 8 cidver. In epadticudardt preferredn- pandeni ¢

i nfluenza anti gens may be encoded on a separate construct_or consfructs and
in parti cmbadingmt a censigickokibp rvanion Ay enpde a tymowiger. Exarplseel the
construct I i i I C e of the
ot her - antT L e e e o 11 “encode
an adj uvantmenbess sfehavVid @Edamiy (MAtGEnhy2, 3cets)pNYARSOef anch@®SKRepul at i ons,

conpositigpns and vacci nes of the .inventi y..Coupri se,. or

S st e Bereahion eirestt S o cagebme: Al BERIESr B EEARRY el o

adj uvant ﬁagé{sraﬁ&tviraﬂthﬁﬁmmagr@@amcmﬁaddwﬁ B6midiOgdnieHPlanpaRg site for
insertion of a coding sequence nay encode a olépeFtlde that can act as an

adj uvant .Fulthesgxamplesrod pariipulen semeurantigans ing! lshelan-mid7ei ¢ acid
CONSt I UCh, 1o HCG, GalNAc, MAGE-1, MAGE-2, MAGE-4, MAGE-12, MUC1, MUC?,
MUC3, MUC4, MUC18, CEA, DDC, P1A, EpCam, melanoma antigen gp75, Hker
25 8, high molecular weight melanoma antigen, K19, Tyrl, Tyr2, members of the pMel
17 gene family, c-Met, PSM (prostate mucin antigen), PSMA (prostate specific
membrane antigen), prostate secretary protein, alpha-fetoprotein, CA125, CA19.9,
TAG-72, BRCA-1 and BRCA-2 antigen.
Examples of particular cancers that the antigen may be derived include those
30 from cancers of the lung, prostate, breast, colon, ovary, testes, bowel, melanoma, a
lymphoma and a leukaemia. The constructs of the invention may also be used to treat

or prevent such cancers.
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wherein the codi ng sequence encodes an ADP ri bosyl ating bacteri al

toxi nsubunit, a fragnent thereof with adjuvant activity or a variant of
ei t her wWwb 2aajosy@at activity which al so has 80% am no aciraGHEwomloasyy t o any
of the preceding. In a preferred instance, the nucleic acid construct
conprises two codi ng sequences conprising an ADP ribosyl ating bacteri al
toxin subunit, fragnent thereof wth a juvagt activi tdésgyvarialnt of either
with adj uvant Sietly. pycleigneids cading fHrpalynapades gosnda 45y apvial pr oot er .
The 110 GORbEhitRBMANCRS,RYCR AR ANLEREs Y ibRulAlLes, baciissbal toxin
subunit, fragnment thereo th adjuvant activity or variant of either with
adj uvant imdidedi {The magietvecid mapeamodashantibe varousroytakdeesdpr fmctaenabn. | n

anot her i.nstance, the t codi n equences.encodi.ng, a ri bosyl ating

bact er i alﬁag%?f‘ﬁ%%‘ﬁﬁ‘iefhism& 5 Sﬂéﬁrﬁe r@gﬁrqusﬁngcﬁgl?\?gﬁﬁag%%ﬁln\% ty or variant
of eitheybkh adjuvant activity may be in the sane orientation. In any of
the constructs of the invention conprising nore than one codi ng sequence
linked to a cHiawriferetinntanes the qodingrssapaneesmamn gngede p 2ptgens ane
orientati.on, in differ i - At | - t nere there
are thred o Reve éﬁ%ﬁgﬁ&&%%%(%@? éﬁhﬁ?\l@gengé ‘é%éa?# é%éilf}%gﬁlfg n c%?g%lﬂ@ag?\&goded

adj uvant paficany beh vitik baclptinl aprasiinist fungdl pathegerbantigen ADRtwmbwsy| at i ng
bacterial toxin. These include diphtheria.tpxin (DT)., pertussis toxin (PT),
chol er a @BYgeH. frprefrred ipstange; thgantisenig iawéfafmgﬁ : 'ﬁt’{lﬂfg‘éﬂ?@eﬁz) ,

Pseu MORESf i : ﬁ%@ in S, B cereus exoenzyne, B.
sphagrQi cus togﬁﬁ%féérgro@ullnﬁmm Cgﬁgﬁ%m%g&%gg?rhs, C. linmosum exoenzyne, as
wel | as toxi nsTHemoolele. acpbmby engpelesin a@igani for thertreatmaend oCpreyeftianceflee and

St aphyl ococcus aureys EDIN. .. t. ADP-ri bosyl ati bact.er. al Xi ns contain
A and B é’lﬁ‘Hfh‘?f PE‘?O_D%ﬁ’é’nﬁ Wﬁ@%@u‘[@é’y lg’?(tﬁﬁ?gos anf?feg%’r%]ue Efl}ﬁ}lﬂ!im,%y (_g B subuni t
and/ or befacs b bgthogdh sacPbehbar AcdinkiRsitta agus) Meudty GhdadingEluchagonst r uct
may encode the E.coli heat |labile toxin and/or cholera toxin and in

part i cul dtapitomacisrses SHEVAIV, RN 2/HEN milugngaryirus (opebank BAG)y for the

conpl et e ;seque . ! . | ; t Locus

1 BCT RABE (AN IASar ot IS TR R AR e, S, Ko ol ot o
sequenceGeihp} heloViradebumitiovisusssMaglenesusc Baraiefldanzadiras, Nloops ABO 16677
(Accession No. ABQ 1677), In a particul I{e.&%ef erred, i.nstance, a

const r uctVigs, Y peceilafoster Sty Uh IR ERSEIRBIR TS, L48VESNi t s encoded

by the veghang vBRY YRR gk gw@ﬁamzﬁé 1Qkrud (FTRYIB N c9tits Wtings Subuni t

whi ch retalns adjuvant actiVvi or a variant of either which retains
adj uvant (BERV) Hepatitkcdmes GEEVhHephtitis Pwéms.i Reer vy, Morhpwrg eed Ebelacodi ng

sequences for. th T nd/ oy LTR, subyni of the vecto V20,12 and/ or
pPJ V??SSﬁ’aﬁtePPérb‘ﬁ’é(h?g &@Pﬁrﬁf‘["ﬁﬁi Eﬁl%zgﬁglcﬁzdéjzgogor %‘?@“ﬁe%@?ﬁ@ﬁ% ’%Z’é's adj uvant
activity mbrie CHldrdrepbneRid i@liduh Psduddasnas) Bovdurdlcasdrhsis YBrukallop preferred
instance a construct of the invention has both the LT A and LT B codi ng
sequencesFrapgiseaigtmerensisefleligabgcien gy aricberoRE sinig O8RS LGSOy conpri se
t he sequence . ect of . i X 1 or a sequence
With 60% %né{(’qﬂuoghl({% %rﬂﬁzﬁ p%tmj,:) 3‘%92%@06@[{9?@&%% B §E@rzleBnbpocc9s,

Meningococcus, Hemophilus influenza (type b), Toxoplama gondi,

25  Complybacteriosis, Moraxella catarrhalis, Donovanosis, and Actinomycosis; fungal
pathogens including Candidiasis and Aspergillosis; parasitic pathogens including
Taenia, Flukes, Roundworms, Amebiasis, Giardiasis, Cryptosporidium, Schitosoma,
Pneumocystis carinii, Trichomoniasis and Trichinosis. The nucleic acid my also be
used to provide a suitable immune response against numerous veterinary diseases,

30  such as Foot and Mouth diseases, Coronavirus, Pasteurella multocida, Helicobacter,
Strongylus vulgaris, Actinobacillus pleuropneumonia, Bovine viral diarrhea virus

(BVDYV), Klebsiella pneumoniae, E. coli, Bordetella pertussis, Bordetella
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identity thereto. In a further instance, the construct may conprise the
sequence of the vector PJV7788 provided by SEQ ID No: 62 or a sequence with
60% sequewmoeaoécBeiosty t hereto. The construct may expres®CarGBodd/ooassari ant
or fragment of a particular adjuvant. The variant or fragnent will be said
to be active if it retains at |east sone of the adjuvant activity of the
pol ypeptide it is.derived fro Thus, the variant and/or fragment wll

still be %‘fff’@e’{%”@mﬁc?ég%f{f% %ffﬂéeﬂﬂég-pgh%mawiaﬁ_@qct,éh@wam@aqn_ér_ antigen in
compart s oorisguth o IFHAENIARDADA $ra) AR WIS YRel Y¥AThed Gy (AU NI st er e
with the antigen. The encoded sequénce may %e actrve fragnments or variants
of CT A afdswrongnaybeinied sovanenitn againstianylof themshogensemid ooadfioagnent s of LT A

and/or B g i3S, reant s _and fragmenis whi ch nmay be, enpl oyed may, for

i nst ance, a\i/HeH egzlﬁre})/r? ?@g’ {?ﬁghngvteﬁé?n ﬁ’é’\)’b‘f% aé’]‘m@éﬁ%%wltm%ﬂfm&a ot her
char act ermsildic scideohstaest thefbitidndr apufibs ot Attt agiRBhsuclhgy My, for
i nstance,  be assessed us:pg% t he Conparative |Inmmunogenicity Assay using a

par ti cul 41 GRiePHemoneaatedmarrickesab g inyentioa. r esul t s seen with an adj uvant
base vector angh &Mk ; L adj uyant . l.n a particularly
preferred enbodi rrngt%tﬁe %’gﬁg%e%% lﬁgg&gﬁc‘%@ JP#@‘E?WB%W?LTB subuni ts
and in pancpdudmantipon fronThmembasdfithe bdemyiridde (ichdidd foHirdfahye pr ef erred

i nst ance %@n%#%]\émlz r ;pPJ\[?,788,t{ie sequences for which are provided
herein. ARPEE H%Vlﬁﬁ})’fi‘\‘?d’ﬁf"”c‘f;‘i‘f’s@? vdiag &or ipstange Yl B4 VirdyEB¥, adni ni st er ed
si mul foane@Ms/ ¥nd SENY I UbRhYIR(int AREE A8 st ANLEGEN (et eic

aci d encodi nhg an aﬁ??ﬁ%n. vlin a%refergraed Ii)éﬁa\si\ff&a;hgg}}’ n a%j vuéﬁ}du?énr%truct of
t he i nverfeT BWtaRES STHellngsend vascéria)d peivovirtian ¢oukiding foeipsantd pdriovinls

separ at el i : Lo f. the invention encodi) n antigen.
Conposi tiBlolnégl’I ’E’f?bﬁl\f%g@g éllég&%cgér)rrplpftgﬁ?ga Ié’ﬁavéle%J\?%’r?me’G’%gf ?IHEIPd’&H o construct
encodi ng isstazmetS ARS), Aravipidoy (iHeddingForinsabey RIGH & &! Heeatadyid h bot h

vi ded on themor mixtures of core carriers coated

types of gconstruct, pr .

with an P%h?p%ﬁﬁscf dcickzhomnegnsephalisich vécarrdvéridredelwtingpoliv,a const r uct

encodign i I i: ve had its, naturally occurrin
9 rBiho?fthd, §RA hephRs %QZFh%aﬁHg&w@érﬁchg(?é% g(ﬁ 1Sstald;g fubella yarus y g

si gnal sequence 5 deleted nat ur Se e exot oxins
may be rdippvitidde Gycladiog Kariystarice Marbng) ansdihobi) Couramsicoividi (dcduligg by

chi cken | zynme signal, peptide. A.naturally occurring exotoxin subunit may

have bee r?glfr%atl\é??ee%lp%gmhg?%g MIYS-TRRPIRAEREY Synciliad VEuS yBiRPY andeneastosh been

modi f i ed rhebdbviidil(irludifibt indahe ABRs rv'illa%? bepﬁa"vﬁzp%feg{n@ﬁﬁin%%l vity, In some
icity. Thus, 10

cases the exotoxin subunits may retain toxi I"n"sone i nstances
t he exot dBSi#NcsdutAan yirmply ontbamibravisidoe Enclidingdof instincdifisenzahe, Baipdivant

constpucts,of ' [ e. used enhay an jimmune response
agai nst a Earstelg)t(;g?tédy'gﬁei(glglnmyﬁn r&ﬁ%ﬁﬁ%@ﬁ%“ﬁﬁ%ﬁ‘(k@&&ﬁé@gﬂﬁy "9%vol ve an
i Mune r éspobdée fof ingtaaed BspatingB). t MOefethetitefiiedMnstddde MYariBal nlhat  when the
antigen ibs re-enc%unt ered the jmune response then is greater than if no
e from a pathogen responsible for a veterinary disease and in particular may be

from a viral pathogen, including, for instance, a Reovirus (such as African Horse
sickness or Bluetongue virus) and Herpes viruses (including equine herpes). The
25 antigen may be one from Foot and Mouth Disease virus. In a further preferred
instance the antigen may be from a Tick borne encephalitis virus, dengue virus,
SARS, West Nile virus and Hantaan virus.
In another preferred case the antigen may be from a retroviradae (e.g.
HTLV-I; HTLV-11; or HIV-1 (also known as HTLV-111, LAV, ARV, hTLR, etc.)).
30 Inparticular from HIV and in particular the isolates HIVIllb, HIVSF2, HTVLAV,
HIVLAI, HIVMN; HIV-1CM235, HIV-1; or HIV-2. Ina particularly preferred

embodiment, the antigen may be a human immunodeficiency virus (HIV) antigen.
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15 adj uvant was adm ni stered. The enhanced i mmune response may result in

hi gher antibody titres. In the case of sone constructs, and in particular

t hose expweseang2®got oxi n subunits, the adjuvant may re®alriGB2006z00084gnMent ed

cellular response and a T hel per 1-1ike inmmune response agai nst the antigen

in question. The adjuvant constructs nmay be adm nistered with, be present

in a vaccine 20 wit or_he present i ngopulatiog of nuclej.c acids with
®h 4

h
any of t Heaghesofpseierred BT apigens & SEXAIPENEP 148 8R L0 SRYn&RF uct s may
al so encoglgsefr ?]gﬁ ' | dshy StefidCerivbl £BmeREHEISeny,an anti gen
or anti ggdg, g? ncslu%ian n%g%(?ﬁ?%ggeésnent%ed hergi n and | nﬁ(s:ar t\f cul ar those
encodi ng tamvifuenzeef, 1o, yneordiiRodiginms of FHVe dn etpadisulagly préferredoasatthon may
encode an_ 25 inmunostd mul.at or and/ or ir unPSUNpPr essar.. a preferred
et ance BUETHEEY Rerh el 2h BbuBosieE of Pty 2l TR MIREE TR ve il b er
and/ ok ga3mmunodBliGiEh§UkiR; shd mads, for ekample, be front 3 oralline 13, - 18, -23 and
-24, GM CSF, G CSF, TGk-beta, B7.1, B7.2, CTLA-4, CD40 ligand, CD40, OX40,
OX40 | i gdmapunpodefigenqygamg, TRAIL, TRANCE, Fas |igand, TNF al pha, MCP-|
al pha, PF-4, P- I 9{{& o] : truct may
be adm ni stergg}lgi%leggogggggﬁg?ﬂtgrgﬁl% al%é;?n;sl 0 elg’ga%ﬁentl g?%Bvﬁ\??ﬁ’ggﬁy ot her
const r uctthereof @eadnt intuibrgedo @arddnt theeedfVlenfragmermod vasme oiag] foy a construct

encodi ng .an antjgen. A construyct_of the invention C jse.a
pol yadenypﬁﬁ?%ﬂh%g‘ie@?é(lo%ﬂwsv#i&ﬁ}&%&%@ﬁ @rqrt?rﬁ%%fég?ﬂﬁaﬁ&ﬁ%e P& oni ng
site Y LOBRN 238 fndPiehNAY Sl fldiRRih BRY ¥)arB&AMERARY topeB rle RPAYA Sequence

is generally native to the coding sequence. Alternatively, a heterologous
pol yA seduemue msponbe Ipsané tences, thhencadingsaqueaided ! thamsictaicacidf t he

invention. Typically the poly uence will be provided downstream of the
cl oni ng s‘iofl@l?r/‘?c%m l{aﬁgge‘?n_tm?%ﬁ\?)%gorqﬂ%@é? V‘I?TFW&dE?%‘“ata%C&dF% “sequence

i nsert ed \isBadd¥Baf bORIoAHiqitd that Q@%aﬁwﬂqal@mgea%%n@@mﬁn@@mequdneel ncl uded
in the construct using standard cloning techni ques. Such pol yA sequences

are knowrfor thetsibjegt may Fise bpsHbytimtaddgr Bieceturaly erourring sequenge grosmdpol y A
sequefnce;; éitséa}tc%dg nctional honol ogous variant of (i); or (iii) a
functlonarl ragment” of (i) or (ii). The natural poly A sequence (i) my be,
for exanpl e a madnbdspediadiyepreferrbd ambediencpothe ndicletdarihcdiaipudtiobilee Vi rus ( HPV)
early or | ate gene poly A . HSV-2gB gene, O;IH;\&%’? a siman CW inmmediate
early genBVEHIoR cRMpLS irg sgEeenge EC%‘F%/ inipeRza dBPg Ry | at i on sequence
may be derdngithhiRMAnRat HBLeNN A infRuRReHRNaBaRof ditBeMehshaaERd from that
of the rabbit beta-globin gene, hunan tlpapl lloma virus (HPV) early or late
genes, t hmdHg\watigh genkgveany pithane\ehiot sereaticahemelpelyiragmmnt fangthdSVgD | at e

gene. 20Pr ezIn & lexyelst (f)lfe fuplcatgo%%ﬁtly ngcliﬁedAll&gﬁy?nnga%tiéﬁlgr, i;)r%f&gkl)lyef%tc%ginfgr om the group

sequence of the construct encodes an influenza virus antigen, an immunogenic

fragment of an influenza virus antigen or an immunogenic variant with 80% amino
acid homology to any of the preceding.
For instance the influenza antigen may be an influenza NP
25  (nucleoprotein/nucleocapsid protein), HA (hemagglutinin), NA (neuraminidase), M1,
M2, PB1, PB2, PA, NS1 and/or NS2 antigens or may be a fragment or variant of
such antigens. In a preferred embodiment the encoded antigen may be HA, NA
and/or M2 influenza antigen or a fragment or a variant of such antigens. In an
especially preferred instance, the encoded antigen may be an HA or an NA antigen or
30  afragment or variant of such antigens and in particular an HA antigen or a fragment

or variant of such an antigen.
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consisting of SEQ ID No. 10 (GenBank K03256), SEQ ID No. 11 (GenBank M 601
9), SEQ ID No. 12 (GenBank Z80699) and SEQ I D No. 13 (GenBank K02718). A
parti cul avbyo@vostmsr ed poly A sequence conprises nucl eoPciaEB24@AB0340 4373
of SEQID NO 54 or is a functional honol ogous variant or fragment thereof.
A preferred poly A sequence is also provided by nucl eotides 2556 to 2686 of

SEQ ID No. 14 or a functional fragpent or variant of either y al so be
enpl oyed. In ér?‘flﬁrrlflI‘?Ereslifrc@pé‘PF%&W&I&“_&%@,“&%‘BVW@&H% %&qog?ffgi gnal _
el 0yed ghfiodh i ik herflorilin TIXERG AR IBKAONRENS: hébr di@ nucl eot i de
sequence OFESED 1D NO  1OBSEQ | 11, SEQ ID NO 12, SEQ ID NO 13,

nucl eot i demutdgéhit vardBif 3/ithfS0BE@MInD anist Bayense hemolagydo ottiert I a1fygBenf SEQ I D

No: 61, i des 4375 to. 4050 of. SEQ I D No: 61. .and/ | eoti des 2463
Yo 2603 Jretesdd paRes e enpded ARpdh s oiehr® DErRlmdlE R YR B hae®
| east s80%nRtimbeatit GagHeRUTRAReH AR iBeinb Serid farbint WMth600f athine asljuences of

(i); and/or (iri) a functional fragnent of (i) or (ii). In general, a
f unct i onarqyseryromealegr e any of thapregplieg ret ai ns pol yadenyl ation activity. A

pol'y A sequengg aﬁ%‘fgﬁ%ﬁtﬁc@da EQfstrh B rRRd ki dnOn By LRBd2RRM than one

pol yadenyl ati on ranscript using a routine expression assay. A

f unct i ongloljpoeptidegmdsn particalat more thawondé influenzareltigén, agmembggric i ) typical ly
shows at | east 50% for exanple 60% 70% 80% or .nore of . the poly A activity
of the ndfagmgept WW%&H%’HB@‘WO% e’ct%ueé' asfgnoegaihsrempte t{‘?féo’bé)oarw% " sequence

Wl o Whe i PEESERbybdint A ¥ efet@d ifsihte OfA AENAMMEREAGRay @é‘&ﬁ?l@?e@xpr ession,
typically causing conparable enhancement to the natural poly A sequence (i)
ment i onedogsdtisarer aAragoiopt ¢ seayisohelksughgntigens be assayed for functionality

usi ng the Compar.ative ression As .bel ow. A I gion is
swapped into”ﬁﬂén%%scgs %gﬁe&rcopﬁ%(ﬁtgig'\éé?v ﬁgn ﬁﬁ%ﬁ%%%g g\’%?ee%l?é 8% y Ais

consi der gdfifidine bh@Eal irhfuhéRniakaenfent @2 $mAtho gddiOgaiat eX@ihes Si wast but
preferably increases expression in at |east one but preferably two

r ef er encewedlfithe diffszent anfigsas. dpsmenisine vERas greeded arerp e B¢ t here i s an

i ncrease ;| LQFE . 9 0 00:,130% 40% or 50% or nore.
The iﬁcrggﬂgﬁﬁg%@@gﬁ@eﬁofﬁtﬁgﬂfﬁ%Fglé%rgfﬁ?}@gﬁé% \?%gjr%éi n, hi some cases a
decrease nay dacumepréfaatdiehbglimayt thé antigenneayebesfromarhé AN sheineifn. Preferred

cell types_are ma Il i an HEKR293T, La, BHK, 3T3, or ells. SSC15 or
B16 ce?llosl?’ﬂ’éfﬁpzalag‘grlr‘g’éll%?ﬁﬂ Wn%@g‘%&@“q YreRts %&EBRW@F%H ; an
honol OQOQMﬁ{dgéﬁ‘iEitﬁf blay Renlpl RRAER pattidular, the ahHEH hAPBE ond frorh tRd | ows

greater than 50% of” t hé expression i nprovenment achi eved by the natural poly
A sequencdSXi ptraialor erragmienedfisuclpan agftieri onal |y, poly A sequences may be

o el oottt ihaddls, OMRRR kel o' JTARATRE Glrlohe SP2RYuAARY O POy A
occurring influenza polypeptide. For instance, the antigen may correspond to a sub-
region of a naturally occurring influenza polypeptide including any of the various
fragment lengths referred to herein. The antigen may be a variant of a naturally
occurring influenza antigen or of a fragment of such an antigen. Preferably such

25  variants and/or fragments will be able to give rise to an immune response capable of
recognising the antigen and in particular the influenza virus the fragment or variant is
derived from.

The influenza antigen may be from any influenza virus. The antigen may be
from influenza virus A, B or C, in particular from influenza A and/or B. The antigen

30  may be from a variant influenza strain and in particular a variant strain associated
with increased infectivity or pathogenicity of the influenza strain. The antigen may,

for instance, be from one of the strains identified annually by the World Health
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t he base vector in place of RBGA. A functional poly A sequence provides
anti body titres that are at |east as high as or higher than those achi eved
by the base weoisesoswi t h at | east one, preferably two antcgaBoodRnessar abl y
the antibody titres are at | east 5% 10% for instance 20% 30% or 40%

hi gher than those achieved wth the base vector. In sone instances any of
the increases. or descreases. ntioned herei.n be seen. Preferred

anti gense@iggmﬁﬁé%gt, S Blﬁﬂgenlgfl Q’gwegﬁpgé‘éﬂg%}é@%@&y E?Wa?ﬂggf]er red
anti gens jdemifieafdyute 2aHaot §RASIse. TN predtied Bdkned, atlleIsR J¥RNEIneRes, her ei n
and in particular HA, NA and M2 antigens. In particular, HA antigen, or an
i munogermopuiaiigy of pucleisaridsiphermagquiicehcoppesitien grvdceine obthednvandipnmay be
enpl oyed. 1S, Vgl i GLLL ) ically

functi onaIPé??&lgng z%ﬂq Pgﬁgentcﬁgbﬂ{%fr@gth lrgﬁ{eln%%%y H%nrdelglpg])éﬁ!l%\rl{e%%l%gt he nat ur al
poly A setpagndéentified by WHWa eha cqoivalenomshoritiss inapacioniar y&e. addi ti onal
control sequences ich.influence expression of a coding sequence inserted
in the cloni ngnﬁ Rr\é\f]emﬁﬁénséaé’ﬁ%t%@f Iﬂ?ﬁ?oﬁs‘i}&eﬁ%@eg 19{@}@@ afieent 1@y | eader
sequence. orbigits RaRENSsdemiPBUESE dirhid, THE, aRNARNMES shilgPer abl e | i nkage
with the chineric pronoter, and therefore also with a Todi ng sequence

i nsert ed igmyregeric dragmenton variamivd eftberdeay be Homcepandemicanfienza strain. st ar t

site for ressi on qf i nsert.ed coding sequence and.typically includes a
Kozak seqlgéﬁ%%uc VisI ‘éﬁgﬁ@e ?‘ﬂ@%#ﬁ’?’aﬁg Pﬁ‘?cgaémfsgéﬁ&maé'e é‘i‘% Cotfprises: (i) a
natural wWihiiaRErad, efbe R, SEGUSNE Ein dthdr, the EetRGLEaNa) allpembagss vari ant

of (i); or (iii) a functional fragnment of (i) or (ii). Typically the |eader

. (
sequence Recippisisedwithelersonsieds hat preode)otheriaatistisndn e Paefeeed ption
component & ian:§abH ok P BL i ity Rla AR WAL Bnifilen S f n3RAUCHCES WhI Ch
are able to'bin e sanme conponents or proterns. “Typica Py such sequences
or their pwdehivgofseraneairpnesgric donodddecithendethesenuenssatate tdisiraetse or der
and/ or s:@st%nt'ﬁall the.sgnme relative s aci%? a{s in (jé) I n general the
| eader sefbéhtd a&o?ré?r}@@éc “?‘j’téﬁ’?glaﬁilﬁ’aﬁ’élgeﬁ 1] lef4% 4 r6_%rx‘B? d9n of an
i nser{sed adidi iﬁﬁ%&@%&ainérmy%alahﬁaiﬁm@reh,g@éfé&abw%sﬁt nlffph S r2 Kozak
sequence. In general the untranslated |eader sequence has a length of from
about 10 1,¢ abown-pepdemiccingduenzd sgaing may bgadplinsttredmndbvan mos t o 150
nucl eoti de ferablv .15 to,abqut ,130 nucl eot.i des. Leader sequences
conpri si it r:gfe¥%§3?%r>l<%I%nfﬁe}é,ﬁof%?acgﬁ?gfg4&911@888%1&18 ‘f‘?néggtr%@m%%gsed.
CGener al | yadmihigtegdd. onal untransl ated | eader sequence is one which is able to
provide a translatiqgnal start site for expression of a codi ng sequence in
oper abl el i nkad8 Sgmernstarees.dhgieanstud geaycacods mrethpy one palyRaptigpaln var i ant
(i) o fLe0®at,chid ' : YA d/ or
conpl %men‘{ s the’ %g{tn? vallf {/m%f é#ﬁgé ﬁlg%éu@gl Xg%glﬁé%ggﬁ ? ?%ﬁeb%ggéquét}?dﬁ
faci | i t atanegnibrenza hatigdinn @ oekstaass itlnconbtract anadi exprese e niwee,i foun fieeabl e

| i nk Lth th . Avari, i f
for ol i O B A hpR S firtllar bl den®” 1 d UG bl e BRdmi2E * 051 &

may encode three, four, five or more different pdlypeptides and in particular

antigens. In an even more preferred case the construct may encode three, four or five

25  different polypeptides and in particular antigens. In a still more preferred case the
construct may encode three or four different polypeptides, in particular antigens and
especially influenza antigens. At least one of the antigens will be expressed using
the chimeric promoter of the invention and preferably all of the antigens will be so
expressed. Typically, each antigen may be expressed from a separate chimeric

30  promoter of the invention. In some cases, a single promoter may be used to generate
a transcript which gives rise to a plurality of polypeptides. In some instances, several

antigens may be expressed as a fusion protein.
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| eader sequence relative to natural |eader sequence using standard
protocols. For exanple, expression vectors nmay be prepared conprising a
nat ural |weadess/mexysence (i) operably linked to its nati yeTwBinowgosgquence,
and expression nonitored in suitable host cells e.g. manmal i an HEK 293T,
CHO HelLa, BHK, 3T3 or COS cells. Test constructs may be prepared in which

the natural le r_sequence is replace . an _honol ogous variant or
fragment and e?&%g gez?rgerﬁpgt%h? f%ﬁb—ﬁ&a(’géﬁ?%r’ithl%e@%%é APGBECRE 1's. In

gener al , @milaniodtigeh, inn@obéra@frephedtithdrbod bAME B0 gahiclvaasht AR¥heSUCh as
60% 70% 80% 90% or 100% or nore of the expression provided by the

nat ural se¥lHE me1e nogRandemie influepzagntigens, imariaaeaC gﬁ@ﬁ@@@ theseods i n

expr essi of. entd L my..be seen. A potential |eader sequence can

al so be t%;??g%&?%&ﬁfl}“ |1te&j3s/la|f§iﬁ%é'e Conpar ati ve Expression Assay bel ow. A
test l®ader sefbenudeicaicswapgamts aftthe inlventbasay bet@ployed il acscile. t he HBV
pre S2 5" TR A functional, | eader. sequence does not abr?gat e, .expressi on but

pr ef er abl yoPh&ReRionmpvides; Aacrine spmpesiien eompiing pPutler asidy t wo

r ef er encec@iitrict ¥ PEFulaSGIPBRIERId Rid &5 : pression is
i ncr eased?by a? Iga@%l a5.% 10% : 20% 33%%8&%%%%&#§@§@géﬁ%el | types
ar e mamuinvertioEKDORRCCiRiMay emarisBHKitab Replorm@@Stical Ichsier Arewmipienty t o t he

assay, an 0 ariant (i, r fra nt. (iii). is typically, functional
if it al |3§§%¢°§%€§% ?‘f’éﬁﬁ%ﬁ%{a@ﬁ‘l’?‘ﬂ@ﬂg%gg@&ﬂ%a‘i PHPLAERES S ed by ¢ he
natur e | weions eqlienatively itieerateihe walybe admimedidd sopahielyy, seques@dlBr orsequence
may be test eﬂ for activity in _the Conparative |Imunogenicity Assay below A
| eader set} equslyswishy angdiyvefe base vector in place of HBV pre S2 5'
UTR. A functio ' AL : L at are at

| east as high ggé)%%ﬁﬁfég eg?&?ﬁaﬁ&gﬁq?%%gg%gc 8v25§ %g‘q‘#h\éhe%ggécc%%ct or, with at

| east onecopnpfisngbl lpadt two dififerape osstrPete bé thakihyerition tinehdvdd\différbntes are at

| east 5% ]tO(V 20% 30%.0r. 40% h%ﬁ%her than with the base vector. Preferred
anti gens %?rhge?liﬁé UnOgRAS JRERFS Eﬁowrému@éﬁ?wﬁ%rﬂfé‘&%ﬁql'g%rg?eerred

anti gens aitRrehMtd FMidse elefitiondddrelh NG AR¥reRbd iesee, TROveREs, herein
and inparticular HA and M2 antigens. Inparticular, '"HA antigen, or a
fragment Biovides panultivaenteeecinegonipsisargnt dsastitwordifferemb togtrusts vhtheant (i) or

fragment (iiLi) iS:iypi | Yeef Uncihonal if it .allows t.he highest antibody

it res al Tybdpr nicEhER Wr R EhR0%% ekt dBemPoEea Gogindne Fhesile

i nst ancesoinenoiogehie vaeaiie abdthet. elelierohive xdtR96d, @ PIurelyioPasgsdaer ei n may be
seen. Suitable | eader sequence can be obtained usi ng standar d protocols.

For exanplP@y bRsYPisssed sTom the same senptrapice proyide a maivales vaesiitedice and HSV
type g i i j L 4923 and
28609%0 rg)cs(gg%:l? ?@%IS? ¢ ri rrgtrS Sﬁ%@xl%%ﬁ%ggghggﬁ%gggﬁsﬁéﬁﬁeﬁ%se ‘nown sequence
and used to i sbl afwethsopofagd istaegurenobialdneeateinesd thecineasiomayaybiee

ences. eneral the. natural sequence (i)

ISZ n;hgﬁ Ik ;&Igeo‘?ﬁ%ﬁ g%% Bgvﬁgeg{:g?t?agggp} qj pentalvglegt vaccine encoding three, four or

five different antigens, immunogenic fragments or immunogenic variants and in

particular influenza antigens, fragments or variants of either.

25 In another preferred instance a vaccine of the invention, including the
multivalent vaccines, may comprises a construct which encodes a pandemic
influenza antigen, immunogenic fragment thereof or immunogenic variant of either.
A multivalent vaccine may encode a pandemic influenza antigen, immunogenic
fragment, or immunogenic variant of either and also, for instance, an antigen from

30  each of three, four or five different influenza strains, immunogenic fragments thereof

or immunogenic variants of either.
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sequence, in particular, of a virus which infects a eukaryote. Preferably
the natural sequence (i) is HBV or HSV sequence, for exanple HBV preS2
ant i gen swqQuess239BY e-anti gen sequence, or HSV type 2prgDGB0IcHO0344
sequence. Particularly preferably, (i) is selected fromthe group
consisting of SEQID No. 5, SEQID No. 6 and SEQ ID No. 7. In a further
preferred instanc t he untransl at ed | eader. sequence congpri.ses.nucl eoti des
1864- 1984 of s%@aﬁiﬂv .m%fzbe&fe@%w%Y%sl.nefﬁ?he#ﬂ}ﬁwoaﬁaﬁﬁva fedts or
variants @mubifebudly, dpassel$ AURNGRRITBNITRA $achR oF R idv&fion! h ONe i nstance,
the non-transl ated | eader sequence conprises: (i) the nucleotide sequence

of SEQ | Draxcuar, egnyating prayidesayargnawhich compaiged & dedstiens cogsiguat 0 1984 of

SEQ ID 3 t ; ' {d) - whi 80%
o] eot 1 ape SRl indbab A OP ool oe ol ok Gl T HRASE 0L o
(i) ors (iwith aGuelntactioiy éranshtahadof wikledjusaguetivey. may be enpl oyed in any
of the constru]gts of the invention., The nucleic acid construct may conprise

an enhancer set Belgicact n@ﬁf?&n@‘é’?“@é&%&@@é’n@ﬁﬁp%@lmwm B¥ided 3' of the
cloning sidn@ratd MuBRAMAPY R clnef k08 Vi iBRhAed PenInR 4 inB{z%‘i'a%a?i{t%and an

inserted €odi ng sequence, and acts to increase transcription o e

i nsert ed claliffersotantigengy@ddn phrtichlar egiiast deffuecnpnprtigees : hispme instances|
enhancer;_ (4iy) a functional. honol,ogous variant of. (i);.Qr (iil,) a

Funct | onaf™ ifkga AOgH fipligrh(aR a ARecr il Bfbar e hdiBetanttbafn

conpr i eswill Bbabiel. Bikhist shyalTaht codbudts, PophiRAbhdEhucle®y ack adfirethr om about
75 to about 500 nucleotides. Enhancers of about 100, 200, 300 or 400

nucl eot i deascigss pPharmpacestical ggnpasitpys d) coatedLamisk apyfistes enantionsd kareianhancer ,

[ par 1 o gbomlech Mo AL B 5B SUSAEUPL ARG PRl Y SUCh enhancer s

occur in untrans a géne. Fer er abl y (i) is
an HBV orcomstivt, entiffaeet conktovicts xwayEneodaantigsnd HorAgliBeredliftogens. Ihei an CW

i mredi ate earl éugen 3", R Preferabl ywéi,) conprises SEQ I D, No., 8 or SEQ
ID No. 9.VeSioup aribyarentinyiiueaca consipns's @oRwatiaRs andescapgonaivpedperging | p NO
54. 11 a%&gﬁfsoBﬁ@(f&rah%ﬁtigé?ls&r%ﬂﬁgerﬂs'f)on'i@ﬁiff&@ﬂ?cr affogByicl eoti des 2012 to 2544
of SEQ ID No. 14. Functional fragnments or variants of any of these
sequences may besoaepdasssethe anigany egentled atill betwne tisaame pathogehenconst r uct

conpri ses_sequences fo i i.) whi.ch.bi transcripti conmponents or
regul at or 3Bt ytgp%eg,,%?gi}?eéggﬁéﬁl%enﬁ P”éﬁé‘@?"uegﬁ% efsﬁ@led'? ?~°@P‘Sﬁ8ﬁm ogues of
these seqpefieRd iidiands, 41l Gthé ARigRadRilL BERANERHSanBiked ThepRSalitybef er ably

t hese sequences are present in the enhancer in the same order and/or

subst ant | @itiggng wWay seme fiog) the seac stae infljeasa vipsand hence may be from
20  several different polypeptides of the influenza virus. Alternatively, the plurality of

antigens may be from different strains of virus and in particular influenza virus. In
the case of multivalent constructs and/or vaccines antigens from at ieast two and
preferably at least three, four or five different influenza strains may be chosen. The
antigens may, for instance, be from 2, 3, 4, 5, 6 or more different strains, in particular

25  antigens from three, four or five strains may be employed, and even more preferably
from three or four different strains.

Multivalent vaccines may alternatively or additionally comprise a plurality of
different constructs of the invention with the different constructs encoding different
antigens. For instance, at least 2, 3, 4, 5, or 6 different constructs may be employed.

30 In a particularly preferred instance 2, 3, 4 or 5 different constructs and especially
three or four constructs may be employed. In one instance, where more than one

construct is present, each construct encodes a singular antigen. In a further instance,
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20 Generally a functional enhancer is one which enhances or increases
expression of a polynucl eotide, for exanple, a coding sequence, which is
oper abl y wonkedst®st he enhancer sequence. Typically a feoTidBR@/00bsmol ogous
variant (ii) or fragnent (iii) has substantially the sanme activity (for
exanpl e, enhancenent of expression) as and/or conplenments the activity of

ennancer  (PSCRCRRY crbhdsidof s o BORBR Pt ie e et ouERy AN Fonal o

honol ogoualffewntaﬂﬂige(nm) or fragrrent (iii) preferably provides at |east 50%
of the enhancer_activity shown by the natural enhancer in such as assay.
Typi cal |y the A&Bginyentor %‘S%PTOV’@&%% Pepigtiono,nuglyig aogbcor@qgoﬁ viherethe of t he
activity i.apt (ii) or
fragnent (i stos Rty EARAREFLe st St Bl infalty St Rk RE D,

enhancer ¢fthe |cnmbhmt1amayntm§zd alboxteh@hmm tedagasion Iprdi&dﬁ’s@&}ﬁ)@ﬁlaheﬁ efr ed to
herein % f.or |nst een. In one prefer ed |nst?nce t he enhancer

sequence RSHEFP ’gsm(‘f‘ °fsh‘¥h‘?ﬁﬁ cROPPdHoR combrizes ab BIEAts, SEQ I D No:

9, nucl eO&drﬁ&ﬁct@@?ﬁletlﬁv&agﬁ Phe RERib Qcﬂ%onéﬂwtsr}ﬂ%l’ 9@&1’69&? to 4363 of
SEQ I D No: 1 and/or 4507 to 5038 of SEQ uncti onal

var i ant OWIKab)e appovats tekadiveto ¢8Gh9th680%mgdl}e@a¢}dmcmmcmstmntnb ogy to one

(1. s VR Ry Sk BB et Bt e Compar acive.

Expr e$cS| on AssTe p@pumwnsbehmwlcécla%hst&ctslﬁaj5@ﬁu¢am(§geﬂe$atéwapped into the
base vector., A 3" UIR has utility if it does not abrogate expression, but

pr ef er abl JPuith@leah vaesines prdusthe wanqpsapethedsaf tagvaventionpVafltévalgsity t wo

Cpr osei onories PP SRR RANE kot B TORAS 0 A0k 9%&8}%@’6 g ety

Pr eferredm&eﬁﬁoﬂ@m@mcadaannmﬂraibmﬂﬂlgm%T CHO HeLa BHK, 3T3 or COS
cells. Accordi to this.as , om)lo ant (i), or fragnent
i1y i e o Mot irbfiida SRERYS p PPl G eis acis 6 Reat dsgonhses e

expr egsi o?oﬂumrda\@ﬂ&msesa& Ind B chffeﬁehﬁcdiﬁ&ué@tha?at&ae BTG YRR O( ).

Additionall'y or alternatively, enhancer sequences naybe teste r activity
in the Colprardeulsretherinvanbige niayidey aAQQSHL}tlbleb@mpﬂsinﬁat ItﬁﬁRtwcsdlffmqubed into the

base vect i onal _.enh se uer raw des a titres that
are at egs Stré\cstg ﬁ{?ﬁ% glsg‘!é)ermﬁl gﬁ% Ppge B‘%Ié BERiG TARTg %Jhetrﬁ PBase vect or
with at Iﬁmtm@geﬁxc xmheﬁtebaakhertmmﬂa pegNStionRIfeuelerttcid &ditradts | body titres
are at Ieas%FFS% 10% 20%. 30% or 40% hi gher than with the base vector.
Pr ef er r edP SRR ALlCaF AW PIB%ﬂﬁéhff?“IS‘V?@DgWH be frep the samppeindluer=gpeci al | y
prefegde f i ment i oned
Rer ci 2 ani T b IBREREh fs B RURTRCAR! glies e Bl R B Ol PRy Do
enpl oyed ©vo @fﬂer@gnmstructs wibanhi encodd infinenda. anﬁgeﬂsmlbmmmxafaraib@nﬁt (ii) or

i onal i.t allows the hi

iR NENTEIE NI O AR

polypeptides may be from the same or a different influenza strain. Further preferred

populations include a population of nucleic acid constructs where the population
25  comprises at least three different constructs which each encode an antigen of a
different influenza strain or an immunogenic fragment or immunogenic variant.

In another preferred instance, the invention provides a population of nucleic
acid constructs which comprises at least one construct encoding an antigen,
immunogenic fragment thereof, or an immunogenic variant of either and at least one

30  construct encoding an ADP ribosylating bacterial toxin subunit, fragment thereof
with adjuvant activity or variant thereof with adjuvant activity. The or each

construct encoding an antigen, immunogenic fragment or immunogenic variant is
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Sui t abl e enhancer sequence can be obtai ned using standard cl oni ng net hods.
For exanple, HBsAg 3' UTR sequence, or siman CW immedi ate early gene 3
UTR sequewoeomais2d»e accessed at CGenBank AF143308 and ML@OTSB2Bwd/messs can be
desi gned based on this known sequence and used to isol ate honol ogous
sequences. I n sone instances, where a plurality of polypeptides are encoded

by a single construct, it yay be _desirahle to omt particul ar sequences to
reduce t Rgigalbpprgpent H%WFPJ&GE? Pfg?P“ﬁépﬁitEl}F]é)r‘{“ﬂéreég?%tt? T85! | ack an
enhancer BRGRE oARAIANNE AT, Ak Bhéihaalif dub RdREaRGRRGSoPEr DI Y

| i nked to the sequen or sequences encoding the polypéptide to be
expr essedvithradjsvamhyctivigrorivagard tlreeofyeith ddjucand ectivilyr dhetweaght ratgumayfi ve or

nore pol tides are express fromthe sapge construct and particularly

t hr ee, fé’%(r?ﬂo a?‘?vg";‘o‘i";?@@f’rﬁ&gf%{%‘Piig‘?"é@g@d fromthe same construct. In
a prefkerred enhGaitiRes whtRe phitali§l of pabipdpEdiRss folsd encodad aees a het er ol ogous
pol yA sequence, a heterol ogous | eader sequence and a_het er ol ogous enhancer,

al | in opembinasioniofearsrugistncadins e aranete nohwRpides and g plEpity Hent

expressi o n§{¥uc m'agﬁg% Sf%ﬁ&?%&%&%%%ﬁ&e thide Anfidlnk BRY 10 BERBESdedl NE Present
i nvention al'so providesTa’ntcl ei ¢ acl d construct Tonprising, or sometines
consi st i n@eesagnict alalyenadde allithrea, queaonstarct amgwaosie toiand anctber t r ans! at ed

| eader sequence deriyved frg}}r??HBV reS2 antigen se%gence, HBV e-antigen
sequence SSPSTSYORG pRHEEN S tareeic @cﬁﬁ%‘hﬁ‘&o dePEi figengngy, Phg sequence
oper apl y ihéthj&%db% elngg)&e&nﬂl ihthdoeWOBER] But NRieAMIBY BEEUREEE they MEY er ol ogous
to the non-translated’[ eader sequence. Typica g the pronoter "'sequence (i)
i s deri vée dncodedavieifowm) thore, Bukemopetcoustpich mitleeach squsmicbencPiingpmenot er

sequence may .,be a npatural propoter . sequence, a function h | pgue of the
natural ¥ u i OBEO‘E%f%ﬁ‘E[ﬁi ﬁgﬁnsf J%&’%EWI@B?G’ & feﬁve?‘s. PoSey {ea oﬁé%?\cg?ur al
pronot er syhyibé biiBloyE @ fomataRieconly e HIGMY dofBRElitaingy Baemylayednmher
Pseudor abi es virus (I5RV) pronoter or Rous sarcoma virus (RSV) pronoter.

Pr ef er ablipventienmsonrayidey papstasions ol eeacidiwd yacsines eynpgsingychp NO 53.
An artificial A8 uch as the chineric pronoter described
above1,5 m%n@énﬁgogggkgé%‘\%?g%g c?ﬁ%{ucfshe pronmoter is functional. A functional
pronot er sequemceprcfergd mestalct ythowentdrchrovslenbhmltialahvseind orcl udi ng

initiate and regul ate), transcription of an operably |jnked codi ng sequence
in a sui tRAPUERLRESE npeleic acids GPyREsES a§8’8{%’é‘r%@{)°ﬁﬁ$’i‘gt?\é apbget °'d pronoter

activity b B8 AinfIAtAREruS X GRRh AoaReaes 374 oS Ghil a'pdrtiHABDS game or
fragment ‘'of a natural pronotersequence typically provides at |east 50% for
exanpl e, mm-passmiGBiluda agigams. Gb%loﬂ-pm&nmm rpntigenyinggieby t he

natur é%l Séheaded on the same rc‘:or‘;iscc]rlfcazlé e pandemic influenza antigen or on different

constructs. In a preferred instance the 3, 4 or 5 other non-pandemic influenza
antigens may be encoded on a separate construct or constructs and in particular on a
single separate construct. In another instance, the construct encoding the pandemic
antigen may also encode one or more of the other antigens.

25 In some embodiments, the nucleic acid construct will encode an adjuvant or a
separate construct may do so. Any of the populations, compositions and vaccines of
the invention may comprise, or may be administered simultaneously, sequentially or
separately with such an adjuvant construct. Thus, the sequences inserted into the
cloning site for insertion of a coding sequence may encode a polypeptide that can act

30  as an adjuvant.

Thus, in one instance the invention comprises a nucleic acid construct

wherein the coding sequence encodes an ADP ribosylating bacterial toxin
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The non-transl ated | eader sequence (ii) is as described above. Suitable
codi ng sequences (iii) include those already described in relation to the
chi meri c woanmtose3sgsonstruct. However, in the present aspeTiGRoc(a344

i nvention, the coding sequence is heterologous to the non-transl ated | eader
sequence. The present construct typically includes a poly A sequence, which

as al ready, descrj bed, nma e _patjve to .the coding, s ence, or provided as
a hetero I%B‘HHE ad%ﬂg?‘eﬂt %éﬂgwgg ahﬂ"f“ﬁé‘%&% Py %E@agéﬂf‘%ﬁ‘ﬁf &”tﬁo! y A sequences
have al r @y aRERRvASHH e hal REYEARBb R hdFB o @A dnly @F@dld ¥ | ncl ude an
enhancer sequence 3° of the coding sequence. Suitable enhancer sequences

are descmr¢redingbdue preferres instanee, the musleicdideenstrugiraomprises Bénst ruct . I n

anot her aspect, the invention p i de . | el i.d truct conprising,
or in sor?@gléﬁ%%?%ﬁs[ %On},pﬁg’igsatniéﬁlgi‘ g’é’ %hlﬁ'tln%ul?%}feg% ! f%%lhb Sug)ﬁ%fr?’o not er sequence;
(i) @ caplighgens Grr@Testhedpival activity kedariaat bheither withtadfuvagtquence (i) and,
(ti1) an enhancer sequence 3' of and operably linked to the codi ng sequence
(ii); whacByiy.iere pchiskinked 4o sehceChimeris Pranelh j ved froma 3' UTR of an
HBsAg seqguenc T I J0h a%'ﬁm& ] . e sequence,
and the codi n?@%ﬁeﬁ?@%ﬁ?@?@ e%gét}ag?gl ogouPs to t%&ggﬁﬁgﬁ%é?ﬁgequence. The
const r uctsubmyit, ifrepimedetharendwith pdjushmttaetivite aderiaseofirtheewih efjusiantt he ones

al ready described.in relation to.the chingric prompter construct. Typically
the promACEVIE BRY SR onF justalicgdn W&&SW’&H&Q% IB&PO T ’é‘ﬁﬁ?ﬁ?@%? ;fl‘go pr onot er

sequece. cofilly RERRESENEGAY 8R ADIMBY o atihghAbleial toRIQUBEE, fidgfeance, a
functional honologue of thé natural sequence or a functional fragnent of

ei t her. Shereabwshadiuvantlactivitymstvarient afslitherewith adivesrd gl ety maebeoviei medi at e

early pronoter eudor abi viruy P [ . Vi rus
(RSV) pr ofBtesyien 18?6?%361yy° t eecor?gﬁﬁétsa%re glﬁr‘geggégg% n%?élﬁggglog%r&&ﬁ gﬁ?\o 52 or
SEQ | D NQodfn sehfierike linkédtoal chith@fpen @i hahoteSundy bsintthesam meri ¢
pronot er descrjbed above, may be used, provided that the pr\?ﬁ]})ter is

f unct i ona@tieatationein BHameniATsREtERS Wt qfdheMoaphgre heghaeiBieERT i s able to

cause, (i nghidi pgididilat e and regulate) transcription of an operably Iinked
codi ng sequence Pn a suitable host cell. A pronoter sequence may be tested

for pronoter ahtd prefeyredsistemce thoetdoded edipvas &i oty efsbaydjuvunh constmats

honol ogues oy fr nts of., a . natural .pronoter.s e.typi cal.ly provide at
| east 509 g? a%%ﬁ%Pﬁ?SY%ﬂng Qﬁ%?n?é ?Xlgo, 86 “lf}ucggg/@gﬁ?qahtégwgpéssi on

provi ded fyisfe1didh 4o ch%%‘ﬂér'&ﬁﬁ?(@'l(}, HeA NS WBile toxihd @1 andadrng .
sequences (1i) includé those already nentioned in relation to the chineric

pronot er Beendomonas. enfpipringk, Psendarreag esaionin dheiens FRENYEH Ag
20  sphaericus toxin, C botulinum C2 and C3 toxins, C. limosum exoenzyme, as well as
toxins from C. perfiingens, C spiriforma and C. difficile and Staphylococcus aureus
EDIN. Most ADP-ribosylating bacterial toxins contain A and B subunits. The
construct may express the A subunit, the B subunit and/or both subunits.
In a preferred instance, the nucleic acid construct may encode the Z.coli heat
25 labile toxin and/or cholera toxin and in particular may express E.coli heat labile
toxin. A GenBank entry for the complete sequences of the CT subunit A and B genes
can be found at Locus VIBCTXABB (Accession No. D30053), while a GenBank
entry for the complete sequences of the LT subunit A and B genes can be found at
locus AB0116677 (Accession No. AB011677). In a particularly preferred instance, a
30  construct of the invention may encode the LT A and/or LT B subunits encoded by
the vectors pPIV2012 and/or pPJV7788 or a fragment of such a subunit which

retains adjuvant activity or a variant of either which retains adjuvant activity. A
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sequence is heterologous to the 3 enhancer sequence. The enhancer sequence
(ii1) of the construct is described above. The present construct also

t ypi cal | ywonodade®sa poly A sequence. As in the case of pCliaBR2hiam®0340
pronoter construct, this poly A region may be native to the codi ng sequence
(i1) or may be provided as a heterol ogous poly A conponent in the

t t t di t t of t t ] ti
comr i se. SEGRT Bl mRESdAE B R PR et R LT e By

conpri se BTBusbedits dfehsegied FRINIIQdinaMr pPSVDTRE| 2 REphbaahérBat whishoper abl y
i nked to the coding sequence. The signal peptide sequence is inserted in
oper abl e PRGEEHRPUYPEPLds hishdims pdiuvanicastivitaer 2 waiast gheithepeichdsi s

expr essed,&p it fe?féﬁ i f . . Bﬁ?cﬂ di ng
seqguence g(iﬁsgar{tﬁe%%g g{f@e I nkgfééet%wet °°?Iﬁtg‘ﬁlﬁ)¥g§r‘§§%‘%3“§ﬂygu ca P)?ryeaﬁgi gnal
pepti de séqudidceBendngesqenpmpt i de of 10 to 30 amino acids for exanple 15

to 20 amno acids. .Oten the am no_.acjids are predom nantly hydrophobic. In
a typical situ Wﬁ,‘erareg?rﬁépgﬁ%ﬁﬁ f}{féh‘f’ 8‘?@8’_{1? YT ﬂb%*’reﬁﬁ%‘}ﬁeioge chain
beari ng thﬁ_@b@flakvmpgir@lﬁdécpbst SEQEMAND! G1SHH LsehiBdce With Bk sédien&xXPr €ssi ng
cell. The signal peptide is cleaved off in the endoplasmc reticulum allow

for secr eldeshtydheretoe Ippivyiheninstaace, the qomstr@s gy cappaisathesequense ghthe pept i de
for use i } i hse:~(i) a natur i, gnal peptide
sequence; ?“ft%}?ﬁéﬁ’ﬁg%?o%%@vmﬁoﬁﬁ%‘SS&%FB%"W@PS?%?”&F%SP pepti de

acti vid y; identifyithérptoa fragment of (i) or (ii) which retains signal peptide
activity. Sequiﬂce (1) may be for exanple human tissue plasn nogen
activator si gnahe pRISHPEENHERDIESH RN eetiviBasin) diagment eiapaBedes nin si gnal
peptide (5£HpRaRARR : i L i ank
JU0465) , g@ chi cken aP%?ﬁ?#@%?gﬁ%ﬁ%ﬁ‘?%ﬁ@%ﬁgin’i?&i‘%%i‘g%ﬁﬁ@% si gnal
pepti de, sffhtadjurarftactivigeofithe pblgpgptelednits derivehfroroThissthenariwdt aab/oni | |

enabl e the secret.i,0 f heteral ogous.proteins. A functional signal peptide
can be | ERETFIGISHN SR eSS AL A uBiAF BPUHE B RE R edR oo s ghal
pepti ge Wakilpeh i cathpR1bn &f the ilhHRME rsdpBnR! seBERhéfRo adjByh iUmaN tissue

pl asm nogen activator signal peptide (hTPAsP) - and™wth the effect of

havi ng noadnigirgrepwithithpeantighe Therapapdad seauemrp may de aatives&agmends oout  bel ow

may be usgd. i L.hg nodification., Secretion ex si on
vectors arg%%ck)gn%ﬁt@fjgtaég 5%2%‘%?#%%%@ 2l ar\l}}aagtb&'acﬁﬁ %a%f’?lﬁﬁghle‘ e test
si gnal peAtandfy BistiBasips. OV artadtssind fedgnip@ptwikieh mia9 Bk Repk@RH &fsLe Forf OF

pol ypepti des demoi d of their naturally occurring signal peptides are

i nserted 5tE8°% HaV& AR W te lgngths.Heveleet wauence hamplognoa ofthet o ref er ence host

cell s,y Pr lrm{%g | ygﬁ %-Gﬂ T3 or COS
cel l s?o Thgtag%c?@%gﬁﬁgﬁt?oéé g%& yse lv?%éhtpo y%g’%lﬁn e e%égﬁlé%'é if?r;%thg%’s. A
f unct i onabe &isegsed ugpepthe nerai] vednpoinpgenitityl A sy cisiig agraridula datigher | evel

h | Ki i | . .t h I , f |
:) O?; pgprﬁ%icgﬁle%géph%g%g Igegﬁl?seﬁel%g ﬁ&l{hga%laag &Vant tase 3& gr a% ea va%ragt \?erc?obr y two

encoding an adjuvant. In a particularly preferred embodiment the construct may

encode the LTA and/or LTB subunits and in particular both. The construct may, in a
25  particularly preferred instance be pPJV2012 or pPJV7788 the sequences for which
are provided herein.

Any of the adjuvant constructs of the invention may be administered
simultaneously, sequentially or separately with an antigen or a nucleic acid encoding
an antigen. In a preferred instance an adjvuant construct of the invention may be

30  administered simultaneously, sequentially or separately with a construct of the
invention encoding an antigen. Compositions and vaccines comprising an adjuvant

construct and a construct encoding an antigen are provided, as are core carriers
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hi gher, or nore preferably 10% hi gher or nore, for exanple 20 or 50% hi gher
or nore. Typically, secretion |levels are conparable to those obtai ned using
hTPAsp. Iwo20msseases, any of increases or descreases reCergBdodmoiier ei n
may be seen. In a preferred instance, the signal peptide is selected from
t he human tissue plasm nogen activator signal peptide (hTPAsp), aprotinin

signal peptide,.tpbacco extensin signa tide and chpcken | ysozynme signal
pept i de. %falt%/h”ﬁlbggtggwpzﬁo 8%8%@8‘_5 BS%&@WVBH‘P&%B{P B &fE%pr essi ng
cel | may &av&l with B BGhv Al cothiReE ARiIkther dBrdd@iidrs dbAtd WiBh&ohfigudr otein is an
antigen. For exanple, increased antigen secretion could allow greater

anti gen uptcalisggndntiegiponse by i nmune cel |'s (nmacrophages, Langerhan's

cells, B-cell s T: ) enapl e..the ahility.of .anti to reach the
bl oodst r eam angh%foéﬁla%u%glgﬁtt ﬁsay(h@? g%flﬁge%a)%?rag%85?%”%81%?1% mto find

cel lular délgaddThanstunt sigadl seqicndet dfahe &bAiROMERBe rdpladeddyuch as chol era
toxin, E.cqli LT),and participate i.n _normal cellular bjochem cal processes
(cel | ul areﬁw@&@%@ﬂ seguensh ehd grparieulanly ¢RIy WRYREyEHa! ReRtidheAf orm of a

bl asri d. il it S AOARLLNE Ay LR Y BRIAD FRLARY L 1he, form of a

pl asm d expressSion vector. In aprererr I nstance, a construct of the
i nvent i onThay subust DAheerisen noidifiddtoalisreptroatinactivata KRMcibesylt he construct

may be antrR or P L0 struct Tgﬁ v)g)gtor r’rgs%ithen i ncl ude. addi ti onal

el enent s, "EHCHAES AN B GOH GFSFep? FEAPTBAY tsé‘%@lye‘SRaH’_rt"éEH&. Wuch

el emefy s Y Rnle18¥ANdeR tHeRofikin SdUnkSMal BothdvBbbatfi@domabmy standard
techni ques. In _one enbodi nent, the plasm d vector has the sequence in SEQ

ID NO 14. Al t Ehvathondiyvant seasiceriser the invenjiorbmay he usefeld ephancewnr al  vect or

construct, i pucl e i r.u f the invention
oy conpr alpe ASF-SEROMEE Tuienl B, The cAEbEARRTHE PRl 1S ' Thie
t he const invelveiaq ifEyine eexponseefgrqakdtmadgnitideodr dunatioer ICmpy afmh i and i n
particul ar the construct may have two, three, four, five or nmore chineric
pr oot er s WhehEeaRiigeay s ge-proovpiessdthaimmupe sspenss tienga seeaten ta@ghpat el y

operafl y hdiBHee whe a8m i QGLAITRY e{nﬁaﬁ&ﬁ i‘itngﬁlr% tr«%s?@ns%fmé’y ot ﬂﬂqigﬁ‘éguence- Thus,

the construct nay express two, ree, ve or ‘nore nor odi ng
sequencesantiblody titrds. Ay theensre oo eeoopstewd s dndriny particiyr thbse dxpsmsiageci fied 15

herein. In referred, i nstance, the.construct has chineric onoters
wth eachSHAvRRGH SIS LR G astneR 2 er PG se bR Reorss AT cul ar
the two phapatielike MBuRerdspEe apaiRadhaNRIch iPGIRABEM Ot her. |1 n ot her

enbodi ments, the pronoters nay be transcribed towards each other. Thus, the

promoters may Bbbe pdiuyany epnsigets mayrhesadngnistsred witls hepresasiois a tascisgme

oriengati I £ : / ' (0] may
oxpr 2% 1 F e PR e Rgeh SRR RS i { R RGRIRls T
i ncl udi ngmantjoref Heteirs eTieatjieime dodsenels martsopsneddy, abby adinistéed ndthB
subunit. However, constrycts with nultiple propoters may express_ any

conbi nat | BROBFUEHENCH gR50geS Sf FBHBROTABHESD Hesiudiag apspof these mentioned

herein and in particular those encoding influenza.
In one embodiment, a construct of the invention may encode an
25  immunostimulator and/or an immunosuppressor. In a preferred instance a construct
may encode one or more of interferon alpha, beta and/or gamma, interleukin-1, -2, -
4,-5,-7,-10, -12, -13, -18, -23 and —24, GM-CSF, G-CSF, TGF-beta, B7.1, B7.2,
CTLA-4, CD40 ligand, CD40, 0X40, OX40 ligand, Flt-3 ligand, TRAIL, TRANCE,
Fas ligand, TNF alpha, MCP-1 alpha, PF-4, SLC, MIP-3 alpha, IP-10. In some cases
30  such a construct may be administered simulatenously, separately or sequentially with
any other construct, in particular one of the invention and especially a construct

encoding an antigen.
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In a further preferred aspect, constructs with nultiple pronoters may
express a 25 plurality of influenza antigens, including conbinations of any
of the i nvbuesza2mati gens nenti oned herein. I n another pceia@wedoospect, a
construct may express a pandem c influenza antigen, an inmunogeni c fragnment
t hereof or an inmunogenic variant of either and one or nore of any of the
codi ng sequences ntiopned. herein. |In cases ere t construct has

mul tiple chinme i°8H§P’6’hB{]t§?§W§%‘FP ay SYHPEHPT X%‘%HXEEB%S‘%% iﬁ?y li nked to,
any of t hgiche6l B asnsRdH PRethe RRINGA sitelRayPcdd@irise GlPodfad¥nawRier r ed

i nstance, the heterologous intron of one or nore of the pronoters may be

the rat i|@sirbegenee.i FacharpolyA sefireneeis generally natisiedo dre qadérshi mer i c
promot er Sseﬁg%lnc@.' %Qteg{a‘ﬁ(fa a&hé{er%ﬁg%é ?&yk&“gﬂglng%%gx%% g'r‘l%?&ffn ¢ One or nore

of the pro ers nay conptise t poty-“a guence of the rabbit
bet a gl obmuwrldendd comtacpofeheinventionseypiddily theigdleA Gequrinde adlhde r uct of the

i nvention na rise t chi meric pronoter sequences, W.th each pronoter
sequence H@l"%ﬁg gg@%ﬁﬂaﬁl (\ﬁﬁh?( Qﬂmﬁlg sHe.Sugh fhagitds ?@TWC&@H(&Q tg acpdingg
sequence ¢ i i Wﬁ%r e i J agq;gq' i (a) a
hCW i m%e?gﬁ&g%rell‘ts& glrﬂc}%rgltoer ssgtg]hggrrll? esgn%q)l?ngéﬁge%%g%t I egglt§l Gid part of
exon 2 ofintthecérGichmsingrstandanddilering teshhiguepe rfach anly A ssjiuenche brerkmbwgous

i ntron prf)\{héjﬁg in place of the intron A region of the hCW ngjor inmediate
early gené‘. h the coding sequence operably linked to one chineric

pronoier encodThgpdly AThqaedremhdy ad the coding sequence |inked to the other
encodi ng an LTB subunit. The construct can therefore express both subunits.

Preferably: th@) het @REPBHBRIY A PRAUERCHT each promoter is the rat insulin

gene intron A ggque " $ ach LT subunit is operably
i nked to the @ﬁ U&ﬁ%?tlwgﬁg}éggﬁg‘éﬁgﬁggwgﬁ LT encodi ng sequence is
operably |inkedii} o 1 fimctiabifitbginetteofqi)@pi(). gene pol yadenyl ati on sequence. hi
an especially ef erred i nstance, Qne ar re of the el enents of the
vectors pPJV7563° BaeRLPoLy JWBWGQW%%W@G‘P]W%bWﬁ et #lobiRi d construct
of thg in t [ 1 | nts may be
ol oed. S O B P B e B PV eSS T el 1

Tabl e 3, gams@olyohad sivagn GW\sinhediatsready @aeepdy dy orf IBY tglblatd gdneaghent s of

ei ther ma enpl . Simlarl ny of .the el enents, of pPJV/563
specifie Iﬁﬁg%(?%?’%?mf ﬁergggxilc&{ﬁ?y 6%&?% g drog agﬁlg ﬁgﬁg‘lyleaﬁ’é’ﬁtsgq??fm? unct i onal
f ragment softf gedletsBiRtted BB atsihOyBYit b&aeglsmiﬁ?bﬂe, huhen pegiuenteswef one or
nore of those el enments of pPJV/563 and/or pPJV1671 thensel ves may be

enpl oyed. (HEV gielyresdatp geresr the HISMrBsBigen @ stpian (VLY daendénta garly gene
20 and HSVgD late gene.

Preferably the natural poly A sequence (i) is selected from the group
consisting of SEQ ID No. 10 (GenBank K03256), SEQ ID No. 11 (GenBank
M16019), SEQ ID No. 12 (GenBank Z80699) and SEQ ID No. 13 (GenBank
K02718). A particularly preferred poly A sequence comprises nucleotides 4243 to

25 4373 of SEQ ID NO: 54 or is a functional homologous variant or fragment thereof. A
preferred poly A sequence is also provided by nucleotides 2556 to 2686 of SEQ ID
No. 14 or a functional fragment or variant of either may also be employed.

In a further preferred instance, a polyadenylation signal employed in a
construct of the invention may comprise:

30 1) the nucleotide sequence of SEQ ID NO:10, SEQ ID NO:11, SEQ ID
NO:12, SEQ ID NO:13, nucleotides 4243 to 4373 of SEQ ID No:54,
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el ements of the construct rPM.7789 may be enpl oyed and the | ocation of
these is indicated in particular in Figure 2 1 and the sequence listing
provi ded Wereéans239af urt her preferred instances, the corresmBrdiamozenent s
of the vectors pPJV2012 and pPJV778 d naybe enployed and in particul ar
those elenments indicated in Tables 6 and 8 maybe enpl oyed. Functi onal

fragments and variants, of .t I t vectors pP 9 JV2012
and pPJV7788 may al %C]ﬁ%ﬂ%ﬁsr%ﬁgi%gaﬂoi%‘%égb Ekgqg?o‘?u“ﬁ?%l%?%v%{ﬂgﬁoéﬁg I n one
preferred instance, ofSEQEI No@, add/bhucldoviass 3489 16 08P bBSEQ IDINo:bhe
sequence of the vector pPJV7563 provided as SEQ ID No: 14; (ii) a sequence
with 60% sequediik i ddHegtiopal wriapecidqukigh Baot 1¢dst 0% parkeotideseqienver t i on of
t he sequence encodi i.nf i i ic fragnent or

i mrunogeni ¢ var iignt @1!9%1%0. ﬁgoéggﬁég’éigé*g%%eﬁés()m%glgﬁotqhat it is operably
I:cnked;s]to t he (hl)n;armfunanmahﬁﬁnerﬁ?fe)pf@i).er_red instance, a CO?I tn% seq]tcjence
of such a construc nogdes .a igen, an i nogenj ¢ variant thereof or
or an i nmunoge P@e?‘?rag?“rgﬂ‘tm%?al@f’ﬁ%s?‘? uP‘?f’efliuP?%gﬁng%tfué‘F pelyadensiativBes of the
i nvention ggrgignstruct i s provi ded where the vector conprises the sequence

of the vector pPIJV1671 provided as SEQ ID No: 54 or a sequence with 60%
sequence i dent i4 polyHeseguencelmiabrotebied forthé ebilidoibmisgahed, the vector

conpri ses equence o vect or .pPM_/ 7789 provi ded as | D No: 59 or

a sequencé’to\i/]?/%‘fi %nygﬁb%nsogﬁﬁm%ﬁaﬂ%cﬁ’tpl Pﬁ}gg REYHIS .exgﬁsséorb_?%f‘%r "r*ggr%t}??? nce, the

CW pronothemolégdis aitdnalidthr featiohalfeLene gii) fyplcall ShdwdatilBdst 9% Afor

untransl at ed | eader segglﬁ/nce, HBV enhancer and/or rabbit poly A sequence of
o 8F 81

pPIV7563 &Xemale 49 \70% osnpf 9 ealyod agtivitdtthonrathral pelyaht or fragment
of such sg [T %stgﬂ especially preferred instance the rat insulin
intron Aintron ang BV enhancer of pPJV7563 and/or pPJV1671 are

enpl oyed or a fGemetallgiied pdly Agsegnencerwillawhanpresdnt suihb cesguienefde | n

parti cul ar, insulin.intron A and HBV egﬁancer are enpl oyed or

bath the rat .
a functi ofay® 19153598?&068}131'\;%319%5@1 nys‘ii‘blﬁn% &efegiells ephancgenttadhe | n anot her

pref ensed aRSiIGEA kBfueh 8 fipaiRisidagbsfauences of rPM.7789, pPJV2012,
pPJV7788, functional fragnents of such sequences or variants of such

sequences nay Hepeig! sspuenceimeay slse baawssyadifer Binttenatinetingitie encodes sever al

I [ . I cyl ' i_cul b
omi 1 hed & PuRnaeTRBREtbE ARy RO B Antiof T SRR uct o

may | ack arctenhapls@rofadRBGpan Alndst olylisedndieade furkaendncte poBf Ai cul arly
where three, four, five or nore antigens are encoded. |nother constructs

encodi ng t9RES B RBrogatssE PresTion ut grefirably daceasaterdnessioniaygt kepstione bat present .
In a pgrti Yedal ' S used to
L o, ARt ) ARk e ML BB O HEA |
sequences afigncrease anexipgessionwd bt kast LA 004) 2086 66%, 408 @f50eher abtd. Jaas

menti oned . herein. W2 pgﬁ{ﬁrr?d i nstance a desired influenza antigen,
fragment PGP MEROCPHEP Pl MGREPS JEEFin. R some cases a decrease may

occur, including any of the levels mentioned herein, Preferred cell types are
mammalian HEK293T, CHO, HelL.a, BHK, 3T3 or COS cells. SSC15 or B16 cells

25  may also be employed. According to the assay, typically an homologous variant (ii)
or fragment (iii) is functional if it allows greater than 50% of the expression
improvement achieved by the natural poly A sequence (i).

Alternatively, or additionally, poly A sequences may be tested for activity in

the Comparative Immunogenicity Assay below. Poly A sequence is swapped into

30  the base vector in place of RBGpA. A functional poly A sequence provides antibody
titres that are at least as high as or higher than those achieved by the base vector with

at least one, preferably two antigens. Preferably the antibody titres are at least 5%,
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vector. Mdifications may in sonme cases be nmade to pPJV7563. For instance,
t he Kananycin resi stance gene may be swapped for an alternative gene and in
parti cul avoanocaistm®snat i ve sel ectabl e or screenabl e nmar kecT/gBrgocainoisae
nucleic acid constructs of the invention may conprise sel ectabl e markers.
The pUC19 pl asm d backbone of pPJV7563 nay be nodified or replaced with a

di fferent g 0 ifhe el ement.s of pPJVI563 , for

i nst ance,10%@%%6@%%?@@%%@%%%hlraﬂl%tfcislgﬁfqﬁﬁvé%h‘g&% aﬁﬁﬁ%“?&on and in
parti cul dn sbmndtstamoed anyarfitheinsreasesfor dgsoeeuses Méntidhed HERUEMEH De kebnPPI V7563 .
In sone i sﬁtffan es. PJV?%S{% b& nodi fied by replacenent of a particular
el enent w'f Hﬁ%?‘t N fre %’%rﬁ% ot é‘ﬂ‘?’E]él‘jMa apBgeisn Bapeciailtpoerefie sane
functi on AggtRer&heNEMa bR frﬁﬂdﬁ%&?%o?gl?as%%{ In?fquécf héi@h 005, MYy be to

pPJV1671 when it is being errp!’ oyed I cati1 ons may al so be nmade
to any ofpattivalay &bh,d¥A ané M3 anttedns dn garticalar) HA apidgen] oudmimpigéd8, pPJV2012

and pPJV7 T i hg._sequences af pPM 7789, pPJV2012 and pPJV7788 naybe
swapped ffga%ﬁlgﬁgﬁgﬁegfﬁrear%ggn gg&‘ﬁd@ﬁ%@f FRRERe HEPlYE! MR the case of
pPJIV2012 hentlgcdyvarit ()erdraghhh(iEPRithaca8ausaesl @it élf&%vs‘iﬁ&ﬁ%?es?ﬁy be

e

swapped. In one preferred enbodi nent a nucleic acid construct

i nvent i orfREBRtitESs @chipyad bynthe samud poly dfsequvace@ht or pPJIV7563 provi ded as
SEQ I D No: 14y SOUE, i 0% ce identity to the sequence
of (i), apart P r%g%hle%s%rtl Oﬁﬁﬁ;?t%%?gcogﬁ) sl?srggg&gg%eﬁﬁﬁn%@qsﬁ%‘%%gsg Phat t hey
are oper abflyenké edgeebston dffaecodhigneqiancp imemédin.thé doaingsateThedodshgéance, the
codi ng se uenﬁga encog_%ﬁn (ipptl en. In particular, a coding sequence
encodi ng & THFFURAZY AR 4G ad efRTRRo JBRFEUFREGRBIVIdRd infhanogeni ¢

vari ant icendifiRf indsbetoBlaNiniige SEMUREOGRTC blomAkr, bhd hehdoldlly ki LS operably
| inked to the chinmeric promoter. The conStruct nmay have o Sequence

i dent ity cpéingequsacpiapwtedat the Jloning sitg Thaledecmouides 4 renslatiert &gt codi ng

sequences; i FNg th he construci, nayhave f the val ues of
sequence %}tg gor]f % %‘?{?&g%{egfi "%“.g%‘ae ‘ﬁegi]rcé)g’r?gﬁﬁ%uqnﬁe f}%ﬂ{ W’E‘éﬁ}é F}dﬁg i 70%
pr ef asablsyquehcd. east 80% nore preferably at | east 90% and even nore

preferably at |least 95% In a preferred enbodi nent the construct is
pPIV7563 apar tLyPicghy thedwirangated {eadpresequricagompriseshces. Additional sequences

may be added (@ thﬁ.nﬁﬁﬂﬁ%ﬁﬁnﬁﬁte@f’e&}ﬂé generate further constructs of

the invention. For instance, one or rmrgue(t):jlg?’rreri c pronoters of the

i nvention may (e addetttiongithverolugdus variyntof (i) e sequences nenti oned herein
whi ch may be i.n, operable |inkage to .such a pronoter. The cloning site of
pPIV7563 may L) rroaif'f’?célﬁn?loél%ﬁ“?%/ogﬁé%d?%ni ng of different restriction

fragment s and TypioRy HeGtdddr sddiencd @R ealbOrSGAUPAT AT Ml | Ferent

ic
fragments. Sim lar nodifications may be made to any o e vectors
ment i one2REFIEHEN eaTAPeNeNfSArrEgdtary nrotepRMiRBRlogies U2 BHkRe sngied@d V7788,  hi

anot her Wh?éheefré %ie LB sanfe cco%lpst}nrerlft% tor Blfoté[iltl]Se. +yr%)\{ceaq yls%c gg ellaocees made by

or their homologues are present in the leader sequence in the same order and/or

substantially the same relative spacing as in (i). In general the leader sequence
25 comprises a translational start site for expression of an inserted coding sequence.
Typically the leader sequence includes a Kozak sequence.
In general the untranslated leader sequence has a length of from about 10 to
about 200 nucleotides, for example from about 15 to 150 nucleotides, preferably 15
to about 130 nucleotides. Leader sequences comprising, for example, 15, 50, 75 or
30 100 nucleotides may be used.
Generally a functional untranslated leader sequence is one which is able to

provide a translational start site for expression of a coding sequence in operable
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repl acing sone or all of the coding sequences of pPJV1671 encodi ng an
antigen with sequences encoding a different antigen. Again, any of the
nodi f i catwonsoddisgz®sassed above in relation to pPJV7563 mey¢TaimRood@ozrade to
nmodi fiy pPJVI 671. Such nodifications may al so be nmade to pPM.7789. The
codi ng sequences of pPJV2012 and pPJV7788 may al so be replaced with other

desired di es and in .e L'gen. I n
ot her g@é g%i I ns? (fﬁ FeFaUEeE I 5?1 u%{pu ?orgaﬂ ﬁggﬁfﬁ’@ﬁa ﬁ%p es the:
S equenceh&fsubétentmgfttﬁé sdaird) Mtively is padiv cbeehl@seritbQel dotiNoy obthe @RtuBl SEqUENCE

w th 60% sequence identity thereto; sequence of the vector pPM.7789
pr ovi dedseyensed) vurly 1%@08?tat§18§€&9}eaﬁ@é1&/ﬁxﬁ3$36‘@@/oo§ 840EAS 8GRIt y t her et 0;

- sequen 1 Hg lg#,?]é% 12 provided by SEQ ID No: 6 1 or a sequence
W th 60‘V§ e‘%&%inlcea ggltrtll?fhte{% rQeto sequence of the vector pPJV/7788

provisled by SEQ'almlanl\(m) of Fagmesst (Béma@ﬁmeemd forae%lgeamnm'clnﬂetadl ty thereto.
I n such tances e canst ave an the perc e sequence
dent 1 1 S8R Fon IFHEEDD e ARG FRnE BB BREr T efhabove | n

rel ati onethELYPREF0AVEQBKIAHHe Rbpar&tEcdHBiiid # hatiBN 1648PEdgeen@Ny of the
el ements specified in the Tabl'es her ein and in particular those speci fi ed

i n Tabl e§) gperébly hiaked todtaentive aeding pesiyarast gndﬁxms@wng@qu@mde@ and variants
of such the preferred
nst ances TAHENESE pdR A AT 2B E ), BRLRBARD 3P B oSy e

el enent sTepeohdthed hyy Taplepsed uﬁmdllcb thenatmyl kedqseqente Birepgladadagme nt or
variant of_ such a sequences. The invention also prqvides a nethod for

gener at i Aghemelogeey Y?é”tanb?f ﬁrqum@ﬁ&péwseaﬁbmomtﬂ@d@seern@ thegamgdi ng
Sequenceﬁoaft%uﬁa Iﬂ%e}ia‘ap%'x}lﬁaxﬁgﬂ) Mha%%{é?%gﬂ gfé)v?d?:s%f'febg%@% QG / vector of
acC seguence

the invention such ng sequences nay encode any
of the anb%geits, 3%t PGed 10@Yoeirr moré of the prprfessioreprovitet by dlesg ndtivel i nventi on

provides such a nethod conprising inserting the chosen.coding sequences
Pnto pPoSEERCe. BRRAES et P NS pb A T B PR B eE ot or <
di scyssegdeprfhybe Jdtgy My be inserted into pPM.7789, pPJV2012 and/ or

pPJV7788 and in particular pPM.7789. |In some cases an_additional coding
sequence may Bepaterfial leaderneayanee parcalslt brytested demuditain thafpmpertizat may be

rep! acedryb sy SLLLAER SO0 104948068 1, BOLIMEIIAON:2l a9 R0V des 2

pronot er quence a Se(q ue e opera € pronoter,

wher e t hplaceofthe BBV fpus sherum rmrfhﬁaﬁmat laaada seqent¢ dnsinat sifogsader sequence
which is deri ved from HBVpr eS2 anti gen sequence, HBV e-a en sequence or
HSV t ype S¥RIEFSiR hrjerels {Yéﬁeeasewr&ew int rgEoas bet Pqefﬁxaﬁﬁ)é th the coding

sequepce didnce cell types, compared to the base vector. In general expression is increased
by at least 5%, 10%, 20%, 30%, 40% or 50%. Preferred cell types are mammalian
HEK?293T, CHO, HeLa, BHK, 3T3 or COS cells. According to the assay, an

homologous variant (ii) or fragment (iii) is typically functional if it allows greater

than 50% of the expression improvement achieved by the natural leader sequence.

25 Alternatively, or additionally, a leader sequence may be tested for activity in
the Comparative Immunogenicity Assay below. A leader sequence is swapped into
the base vector in place of HBV pre S2 5 UTR. A functional leader sequence
provides antibody titres that are at least as high as or higher than those achieved by
the base vector, with at least one preferably two antigens. Preferably the antibody

30 titres are at least 5%, 10%, 20%, 30% or 40% higher than with the base vector.
Preferred antigens are HBsAg, HSV 2gD and Flu-M2 antigens. Especially preferred

antigens are influenza antigens, including any of those mentioned herein and in

52



pronoter which is heterol ogous to the codi ng sequence; and/or (b) an
enhancer sequence 3' of and operably |inked to the codi ng sequence, where
t he enharwenoeagesace i s derived froma 3' UTR of an HB®AF/GEgesen0ea40r a 3
UTR of a siman CW imedi ate early gene sequence, and the codi ng sequence
is heterologous to the 3' enhancer sequence. The various el enents of the

vect or . L, 4l i ne | t he pronoter
sequenc%l%??gy%’elﬁéc#gg@??orﬁee E‘ h’éh%%ﬁ{%%iagﬁé&égF Ifl?}% %%gfr;rtg(%rer sequence,
Pseudor atriast theretSmpy bereingioysé.qAie hemolgousRenianis@i) oo fragmentu$i)ds onot er
sequence. | n_apother, the pro eris one of .the chineric pronpters

di scussetéfp’ﬁ&ll% : P‘il?fla%\}féi Higws ﬁggi‘%@ganfl\?@%tﬁﬁéﬁpPWﬁgEV&ﬁ rgaégra purified,

| sol at ediegdu: Befuleficd i) FBWRY etMiidind MGiahidts TRE bEtHRRBRAKA 1bw19sy Of those

defined herein. A polynucleotide construct of the invention may be
substsant éxprdsyion mentiofieddrerein suryi etsedn.wi th cells or with cellular material.

I be i jally isol d ' be | b iall
puri 11 ed  or o P R et e b iRl e B et BEast soste g a

| east  9586anPRITBY B&W%tigélﬁseﬁﬁéﬁb@yﬂBWhﬂ%eﬁ_rseqireﬁcéfﬁﬁliHSVt preparation.
The present nucleic acid nolecul es may be delivered to suitable host cells,

b
for exprlanidgensequengodisayaidaiepl @@13%@}26\6%49361 MSAPAK abZ3GANR t he pronoter.

Preferab 0s}: I r @gg’r@al ' [ uman cel | s.
Sui t abl elle%%e%ﬁg%g ?%rrngﬁe%a?\?grd)%}m nugkgﬁ%&gécif%g t%qg%?: ag’gllu?éd ﬂgr e known in
t he art Boldtehoalolepus f@pencambleeder dequteness maeydhcadyathesisadhbdsedbhon, cal ci um
phosphate precipitation, electroporation and direct mcroinjection into
nucl ei i .kfﬁ’m’ss,eq’tﬁ)%eq'nventi on provides a cell transformal with a vector of
the inventiony g%ﬁeﬁﬁﬁgrnbﬁ?ﬁ sBH¥8e ('?is%'k@ﬂy%ti@%cﬁeﬁ&ddrwyi?ﬁqUence Ina
construct may encode a therapeutically rel évant pol ypeptide. The present
const r ucsesuensy, inpertishlar.coflvevimserhi¢tomientecd edkaryots. dPicraraly sket nagaralbr gene

ol i vor y SPEYe TR orttSY PRele i BB RERY it WG BRSO

ol ecyll eEBVaR kel 8bqueatE dr Bid\nBihe di dTRgitlg¢n bequansdl P Le¢ulaty al ternatively,
delivered ex vivo to cells derived fromthe subject whereafter the cells

are rei np¥ DAS §heC PEAPC SIONP £OBTBIE &nee structs are
fembdy (Drs sehected Bpadh 1gingof 8§ HiNaneSEQ AR Nov§

delivere : 0 j i is an

antigen, glgﬁl%(? 213 :I\Ztor' |t7y I%%%W?g%%%ﬁtg t:aa%ehﬁ &eiiri:l ;E/l%gggtteﬁ %aéglle %\E}g%er out es

ment i onecbriygises nudlentides 1 &6vp Il 28Aeat SHQ IID INQrafrdt arQBQ@IED Noand démetbnael i very.

The adjv antﬂéonstructs of tlﬁﬁﬁ i nvention maé b% agg);llni tered to enhance an

i mune r BRFRTELOLERARSOT ARy ShiBeRRIFAUTRESs May A1sP P8 GPRIO%Fai nst an anti gen

expressed from gheGRRRIckURE nBh-HalSaled Y&AE RucnbBRompKSst i on al so provi des
for the use of a nucleic acid construct of the invention or a popul ation of

nucl ei ¢ aci d @bnst thesveleplide Jeguénee @ BEQNDoNo SoSeedP No: 6, Seq ID No:
or nucleotides 1864 to 1984 of SEQ ID No. 54.

(i)  afunctional variant of (i) which has at least 8§0% nucleotide sequence

homology to (i); and/or
25 (iii) a functional fragment of (i) or (ii).
Such a non-translated leader sequence may be employed in any of the
constructs of the invention.
The nucleic acid construct may comprise an enhancer sequence. An enhancer
sequence is typically provided 3' of the cloning site, in operable linkage with both the
30 chimeric promoter and an inserted coding sequence, and acts to increase transcription
of the inserted sequence.

In general the enhancer comprises:
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particles of the invention in the manufacture of a nedicanment for nucleic
aci d i mmuni sation. The nedi canent nmay be one which is to be delivered by

i nj ecti onyotzn@nse®smal particle delivery, inhalation, tepirGH2bys/ooesally,
intranasally ortransnucosally. In a preferred instance, the nedicanent is
to be delivered by needleless injection. For use in nucleic acid

i nmuni sati on gene t her , the nucleic acid constructs may be fornul ated
as convention f ph%?ﬂﬂ@gﬁﬁﬁﬁﬁF’preparations. This can be done using
standard phar gpceus fmetiodd hombRIcbRNVANRIDEEY: bes and net hodol ogi es, which
are available to those skilled in the art. For exanpl e, conpositions
cont ai ni ng on@iibr #bBmetionpt frapmeniceidi)sedilences (e.g., present in a suitable
vector forms ' C [ i r nore

phar maceut i ca?ﬁge@%%%ﬁ%eg&g %eg%lgnct%glpgig esﬁ%gﬁé@ 5;64&8%?%\5/{?8@ aliquid

pr epag at mleotilibs) Sowdxamply Borh dddut 2 ta apbaritoaatlcoitdds. Balpaid sfon conpri si ng
a nucleic acid caonstruct of the . invention and a pharnaceutically acceptable
carrier #1oubk9, 20800 ar 404 nyeleptides appy tP\“‘S‘lsﬁ‘ice a pharmaceutical conposition

may conprise @p{;}é&i{ﬂifﬁ)ﬁ_eﬁﬁﬁ?&@f&[ﬂ%%nl@afncérhﬁl | Y& 9P, elfmsawﬁfeHU! ation of

constructs of ention fncluding any of those nentioned herein.
Auxi | i arinfethekanoes, Usudly sshwebdricag cocuranthesy' apiragslaiebregson (BH buf feri ng

subst anc nd the Ijk be ent | he excipient or vehicle. These
oxer bor o0 D e, Prefetpoln ) 1R 3B b eSS Bt Sl e Bl e o
agen{s WRGhUTRYorkesid AR CNIS igiehi Nk Ry berléBUUTR, Oreferdbly @ifdopiisel, 1 n the
case of vaccine conpositions will not 1nduce an inmune reigggse in the

i ndi vi duS8EQrIEckeA8 erPRQED dPo Srefershly @harvemerniseqacleptidescisP &

exci pi en i ) i Liqui X r, saline,
pol yet hy%’fa%ﬁe ﬁ?ﬁ?}? ) 5‘€$%?%¥t§enri%géfaec F@}r}sgﬁ%c@)r %‘Ia!y gﬁ%&g%ifg{%@@%ﬁ%lﬁaceut ically
accept abtoe2 Bal df SEQAID Wb sDd. Fenctial iegmtdie oevatianfsaif agxafiffless m neral acid

salts such as hydrochl ori des, hydrobron des, phosphates, sulfates, and the
li ke; anBFIURRees BlaydesMPYEENi ¢ aci ds such as acetates, propionates,

mel opates, b eﬂ%?ﬁxgﬁi,th@%ah&& ih 'tﬁ‘efclonkt}udt SorRbSRs ﬁg eB8dsGundint (iough not

required, that preparation w contain a p maceuti cally acceptabl e
exci pi enwhidhdtindemsesptas engtonbits oz eagulapay praeingibyefammplpept i de, protein or
other like molecules if they are to be included.i.n t conposi tion.

el 6 BT BRHBF a4 PP OB are s S i AP ERER o1 pept i des

i ncl ude, covhpbiRuts dripfatéias.i PreferMIHHERE Sstfuleficds off eamt Bf the@hdR&Ein SucCr ose,

| act ose, trehal ose, mannitol, sorbitol, inositol, dextran, and the like.

Ot her sutheapme oxder pnddpssubsientielly thy gamne relptivesnecing as indik on, starch,

Ul | . . i tr L . .
o ycihe: hi oh Celifal s SHCALTRRREOR BB mifh Shin@S o nh@Esl 2010 nati on
t her eof . epredssiomaifaipotinscicetid® forodxapipdy, awoding seplehye, addepisapb@bBxci pi ent s,

e oo a0 B Lo SRS 5 A B SEMIGTN S)  by
E ?I ?;ﬁg? grg?%%tt(ﬁi) Maf 8fstabHANPIR s@he BB FordkhRpDERIBCAREMIQT eXpressi on
expression) as and/or complements the activity of the natural enhancer (i).
25 Enhancer activity may be assayed using an enhancer trap assay. Protocols are
known in the art. A functional homologous variant (ii) or fragment (iii) preferably
provides at least 50% of the enhancer activity shown by the natural enhancer in such
as assay. Typically the activity is at least 60%, 70%, 80%, 90, 100% or more of the
activity of the natural enhancer. In general, a functional variant (ii) or fragment (iii)
30  is able to complement the activity of the natural enhancer (i) in the assay.Any of the

increases or decreases referred to herein may, for instance, be seen.

In one preferred instance, the enhancer sequence comprises:
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facilitating agents") can also be included in the conpositions, for
exanple, facilitators such as bupi vacai ne, cardi otoxin and sucrose, and

t ransf ectworzodeasedost at i ng vehi cl es such as |iposonmal or PCrBRRo@w@psmat i ons
that are routinely used to deliver nucleic acid nol ecules. Anionic and
neutral |iposones are widely avail able and well known for delivering

nucl eic acid | ecyl es (se e. q. i S: r i cal .0ach, (1990)
RPC New Ed. . TR prisdbsleoidy segpchee of SERIRSS, QROURENG P RBERR | (0D
vehicles for use i BeTebiqeer yf SEQIDCNEI 324, aadlebtivel 8831 ©4363wif SaEQ W | i pi d
preparations include

DOTNVA
(N-[1-(2, 3-di ol eyl DRy§hraskign 450X o 0@ & oiHQWP ANERi um chl ori de), avail abl e
under the tr na j i: : 0 :
(1,2-bis(ol e?ﬁ@xyﬁ&hlf?%a?rgaﬁ%gmmho g}ag%%%t,goéegd%@g?,se ugfl%ener et al.
(1987 Proc. Natl.hdmeldgy SconddBin@4 of #kFequeb6es MHi)pamd/et al . (1989) Proc.
Nat|. Acad. S@i. USA 8 :]gq%%- 6081;f\)@8 Patent Nos 5,283,185 and 5, 527, 928,
and | nternati 8l POBICHER TGF /BB BéFL 1092, WO 91/1 5501 and WO
95/ 26356. Thepgghdikd @hitf nlal I%ls@%eﬁ@éie@ﬁs@ﬁ%@@oﬁﬁé@atﬁ_%%fc{pi‘é@si@ﬁS\E%§aly?t' on with
a neutral lipid, for exanple DOPE (diol eyl phosphatidylethanolamne). Still
further $ot anshadevi dnreid PilRatenence shperpred sre therhase veptorbd AddER to the

b Linid Y : nl ; i . |
o | ety [ ORRRRE RRGRRL Sukgiiy PR B BRh s bltgbi e (oee
menbyanetepgione dt picldratdy owrtdeivaise cllaipasonphrd téxlrrbase décters & died cati onic

bile salts (see, e.g., International Publication No WD 93/19768).
Al t er nat #spay-yPrefigrably gaprsssionsis inpreased by plsash £ 74 8% L8 %e 075 494 on may be

encapsul gigd 1Préf@fr9c‘i E’éfﬁtgﬁsé’s ar® haﬁﬁﬁ@ﬁagﬁiﬁ@zdﬁ, gieflr(?,\e/lgﬂiac WAL S8 | er s.

Suitabl e particulate carriers inc e those f rom’pol ynet hyl
met hacr yCé@xSecefle! Y\weordingds thiehdsay snPlo@old goue panidnt ¢i)es fehementdiif isom

ly(lactid . pal.y(l acti de- cogl ides). S .g., Jeff t al.
02058) Pty sautiob) i sfSus BRER Bk S04 988 e SSinetinfsowhinbol yrer s can
al sope ygsched BthexAtRl BahaR&drkeRichcsdih as pol ylysine, polyarginine,

pol yorni t hine, sSpermine, spermdine, as well as conjugatesof these

nol ecul es. | nAddpgioaplly eralteammbizelynenhances spaenerstraasoie teped fonashvito ar e
precipitat .Carr] o | | C-aci densi ng
agent ang’leggorr@g%r lfeglnn{@ﬁ%%g}tﬂ?lr%ﬂgsgagﬁ%f&gr %f%p@dl @gg)% eﬁ\asl?gogtﬂggg%t s include
cat i oni cv@mdbry e fisctibital pahdncerdegtierize pyanidssantibadyditres thatrake atubast asw pol yar gi ne

or a polylysine,.ln pr.ef erred i nstance the | yam ne is (Ar 4 or
(Arg) 6. Kﬁéfaéroéh_ crilggh ioee ﬁﬁ%ﬂgéyttﬁ%b%ssaﬁﬁpﬁwﬁg aﬁﬁ&%&ggeméferﬁb% _
WO2004/ 208560 05 CPrefBib1D eheSIRbOYP HirbLard SRAR S5, 406, %g%(}éb%' &Maopgrticles of

the 1 nvention.” Once fornulated thHe conpositions can delivered to a
subj ect highwi then wsthribe base aeitet. yPreferied anhgens ureed Bang, HoM2gDopnelsElufor

ot uti onMAusef RE R Ehraret-Eathsdur et e Eo RS it £ ©
subcut an@Rids mehibhicdRFIRbad inJaiREIETUA ANA dnBIMRYLRMAS. ThkRidulHASI Ng a

conventional needle and syringe, or using a liquid jet injection system
Li qui d may be employed or a fragment or vanant thereof. An homologous variant (ii) or

25  fragment (iii) is functional if it allows the highest antibody titre allowed by the

natural enhancer sequence (i).
Suitable enhancer sequence can be obtained using standard cloning methods.
For example, HBsAg 3' UTR sequence, or simian CMV immediate early gene 3'
UTR sequence can be accessed at GenBank AF143308 and M16019. Primers can be
30  designed based on this known sequence and used to isolate homologous sequences.
In some instances, where a plurality of polypeptides are encoded by a single

construct, it may be desirable to omit particular sequences to reduce the size of the
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preparations can also be adm nistered topically to skin or mucosal tissue,
or provided as a finely divided spray suitable for respiratory or pul nonary
adm ni st raDI2006/082X98er 5 nodes of adm nistration incl udePaoraiB2006/000344

adm ni stration, suppositories, and active or passive transdermal delivery
techniques. Alternatively, the conpositions can be adm nistered ex vivo,

for exanpl licvery. and rei mpl ant at | of .transforned. cel |l s..j a subj ect
are knowrsutd: ERHRAL 4 EnRILRP A R ap AR bR oA SreRibERS

preci pi taitiadwlated legder e@pinad dppnablplinkdd Withesquetdrmisejueatdsencedihg nucl ei) .
The conpositions are admnistered to subject_in an anmpunt that is

conpat i b&’@ DRSSP dRtocdhsSxgEesyedr isdnts Aoinsfaneeabe We sasowhere RS actical |y

and/ or t ek apeulifkéleb feg% b Mo AR PR R 'éjhge&fng L¥g amount wil'l fall
in a relat ?’velyrbr ogé%r@n e Eut cgn Sbe reagllr“%y et ertﬁﬁ(\gﬁ by one of skill
in the apartibylariptireedourdrdivs polypatales Rroysipodsartsirashe fRefeconsicect. and
"Goodman and Gl man' s The Phar ol ogical. Basis of Therapeutics" are useful
for the pur polt® BRI ePRAtRe b e MR AL OB E CPBPTER I e, it i s

gener al | NetgroRSou§ Bokydedeqddhct d IREdrbl6@oaOREdR sedltaco My MGERRIZLGe W I | fall
within a range of about 0.001 to | gy, preferably from0.001 to | COny,
nore pr et@eagiryalbimaperable nlagy withrihe ehimeria prometes ferrificiesteexiegpsion 0 from
0.1to 18}%}% fer 0.5 to 25ng. In cases where the dose is

adm ni st ere n\s/‘f:}ge%n%g eﬁ%%‘g{,pgignnj ection, the dose may in sone cases be from

0.1 t® 25ny pleh éuréiel yspet) theQrésehtdniléhtion abvochrovides priwiecabily from 1 to 5ny.
In particular,the dose may be 4ng. | n sone cases, the dose may be given via
a pl ur al PRBFIBEL GoBRRTISENCe QB SomTiges copristing@sseadially 8F i nstance, in one, two,
three, four o i)fi veg ?&ﬁ&’ﬂeﬁéeﬂﬁe}c&”j ections. In sone cases after an initial
adm nistration”a sul?sequent adm ni stration of the construct may be

per f or med. | n(ipar t mcwhdrapslhted leadémgquence detival fromrHBY pag32omtigersubj ect may

be given a booster i muni i on... The booster . ni zatj on. may be, for
i nstance, a dose cﬁ%“é’gﬂcef’?@y%fﬁﬂ}nw Sfﬂ%%e%ﬁqsmﬁiﬁﬁrﬁqﬁ?nﬁe subj ect
adm pé stration mayseduRhcd; B8d ance, be at least a week, two weeks, a nonth,

two nonths or six nonths after the initial admnistration. In one instance,
a nucl ei ¢ aci @ii¢ ongtopding sequentponerabdy il trdl) apé (idlsed in conj unction with
anot her nucl ej =1 4 CaRstr - BRE: e nu i ig.construct may
be one of thoggle%g}églreicgg’g&ﬁg(ﬁ&n%é g?{éﬁ%é exﬁ?g%sl?dgl#go 1ager‘1ﬂgéj Uvant and the
ot her cossjuenet may be a construct encoding one or nore antigens. In a

preferred case, both constructs may enpl.oy the chimeric prompters of the
i nvention. WhdYBICR ﬂwr%wsr%f@@mcg<§r1%da?\<ﬁé§r%ﬁé@rﬁfqrﬁé§arafapci n particul ar

be adgn ”gﬁﬁﬁ&t&%eﬁﬁaﬁ:@?ﬁ‘ﬁé ggoggdtéailhélsg@dﬁ%é’ﬂﬁ e napG IR BIb Rk s¥quehél, khe case

where one construct expre dj uvant and the other an antigen or
ant i gens funicliena tiongpdoie wé thei mtyparsequancepr béurfctional H8gmerIRY either. Hepat i ti s

virus (PRrilaulaLly pHeRaLitiSud YrcYahpioT e RN ASARaRY iy PATti cul ar be

promoter, Pseudorabies virus (PRV) promoter or Rous sarcoma virus (RSV)
promoter. Preferably the natural promoter comprises SEQ ID NO: 52 or SEQ ID
25 NO: 53.
An artificial promoter construct, such as the chimeric promoter described
above, may be used, provided that the promoter is functional.
A functional promoter sequence is generally one which is able to cause
(including initiate and regulate) transcription of an operably linked coding sequence
30  in a suitable host cell.
A promoter sequence may be tested for promoter activity using a routine

expression assay. A functional homologue or fragment of a natural promoter
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ICPO, 1CP4, ICP 22 and/ICP 27 antigens and preferably all four. In an
especially preferred case, the antigens nmay be an influenza antigen

i ncl udi ngwvarnyoeafs2z9Bose nentioned herein and in particul acTidB2004/0033d/ or M
and in particular HA and NA and especially HA. In cases where such antigens
are expressed, the adjuvant construct will in particular express LTA and/or
LTB and in particular baqth. An the adjuvant co oned herein
may be éﬁ%%ﬁ%ﬂﬁ%lﬁ%‘ﬁé@ﬁf?% @té/b R\ lll%rorie a{,@?f’:ﬁ%gﬁﬁf any of the
CONSt I UGH S £1eQfinH o Fae@BY HdSRturdi¥qienee fWuchiafasql. the invention may be
adm ni stered separately, Sequenti al?y__or si mul t aneously. . The two constructs
may be adnmi niBtesrosetras pedey sequpmas {hiveis depsribse aBefuciPRl y. The two nay

be adm nistered in t Sa r . di i L | s icular, where
one cons"toa’(?(,gtseﬂ%eéw%gﬁ)d'jnﬁ v %@ 08%%%4&%? Egecn*t%\%gﬂg\ﬁ%ﬁoggé R dlﬂ%/ﬂéq%éd so that an
adj uwantyrghbee tohsirus Mowetin kife frient aspucteftesipvagongteeodngd will be
greater and/or for a |onger_ period %&ha(g iif1 t he adjﬂu nt had not

beenadni seiaense échsfprolpgonetodhe pejshanslatedleaderseayenge i oG B the two

CONSL T UCLRIRY tifical)ihVEHGch by WBqSAHEE, FRERAS ikéAY deRiBbEIm) be ON Lhe same

carrier par n er cases carrier particles carrying a_construct
may be niatied toibeltodaugrscquenpaor prividedeammhetanglogenstiiedy Aceaeanee it theany such

adm ni stration sch S be e oved faqr,any,of . i jons of a

D ural | (R0 SR ol A eruetu haverredy EGY iRkl 13ATBRARLL ST O 2
nucl &j ¢ 3¢ AMAnéedd ¥Edtleh O3 I Ehel)di rico. Swatablet cel | s

usi ngd a %%??%ﬁ@%%ﬁgﬁgﬁ%gl i 3ery&?ieechni que. Par_r%/g?glqge nmedi at ed net hods for

del i ver i enfnancersequenagsi ate gessphedatioyn in elatiorip e GHMEREPRMOTIThys, in a
preferred ig_ﬁtance the invention provides coated particles which conprise
carrier ‘ftfﬁ’ls % es coated with a nucleic acid construct of the invention or
a popul ati on Bf arved abgech eheineanivh puetidesaf michec heid entstont camprisarg, i cul ar,
the coated particles are suitable for deljvery froma particlenediated

del i ver yoriaspge enppdimente consising grsendally fedi at ed del i very maybe forned by

coating the ppesen &} &qB&lcd. ol ecul es onto carrier particles {e.g.,
core@arri ersgl?usi tﬁgﬁgﬁé\)/ar%gtyco’f techni ques known in the art. Carrier

particles are(ifel eatcodinfseqnenes aperably linkddah themenwtesgequepsebi@sity in the
range of parti.cle sizes typically,used.for intf I delivery froma
particl e- medi Sfiéd ﬂ’éFP@aélF S&ﬂ’\‘ﬁn‘éé?’ éefﬁfiggf:rlab@clg;&r%?grHlﬁ%??’ﬂgl es have a

di aneter of from Oséqﬁeﬁcém for exanple 0.5 to 3mm preferably 1 to 2mm In
sonme cases, the particles may have a dianeter of from1l The opti mum

_ to
carrier parti siherei the enhpncer guensg(di is @Fé’ﬁ’@ﬁéf%aﬁhg%ioéﬁ% S t he target
cells. Usually carii iGle t f i Ls. The netals
are iher ?equﬁn%/eh a r@R §fé§1rr]rxg%n %N%?gﬁggﬁ%aﬁ%ﬁy g%%?%é ggélgbgﬁ%tﬁe pur poses of

t he i nvegsdiag séqueAce @) hehdteroNigoteto, thCafpacer s8quenee., Cadmi um  Haf ni um

Tant al um Tunﬂ_sten, Pl ati nu ol d, and1 St ai n] ess St eel ﬂagl foogsi nst ance
may be used andeicAngSEIct may mEiude gL teAns §adep FEAUERER SR A BFO8Sim carri er

particl eg;Can RSciifdn rdHidShehe @lfhede bForRREL ddnk@sct.
Typically the promoter sequence (i) is derived from a viral or eukaryotic
25  promoter sequence. The promoter sequence may be a natural promoter sequence, a
functional homologue of the natural sequence or a functional fragment of either.
Suitable natural promoters include, for example, the hCMV immediate early
promoter, Pseudorabies virus (PRV) promoter or Rous sarcoma virus (RSV)
promoter. Preferably the natural promoter comprises SEQ ID NO: 52 or SEQ ID
30 NO:53.
An artificial promoter construct, such as the chimeric promoter described

above, may be used, provided that the promoter is functional.
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are preferred. Thus, in a preferred instance, the invention provides coated
carrier particles which are gold or tungsten. Tungsten particles are

readi |y awai2bednisesosn average sizes of 0.5 to 2.0 nmmin @carar2e06/008344hough
such particles have optinmal density for use in particle acceleration
delivery nmethods, and allow highly efficient coating with DNA tungsten may

potentially b oxikc to certain cell tvpe | d.particl.es ar

m crocrystall ?‘n]imﬁ%cfn&i ?reo_mggt?r Sgeg?%w%(l)s\ﬁ\é?raﬁy O%W?“%@%H’%tﬁga reonEngeI har d
Corp., EgstluligatsikiateMagl rigdldte plrasediptiveh dfaa opefablyt ke cod@ptseqehéods. Col d
particles provide uniformty in size (available fromAl pha Chemcals in
parti cl e g sgtablrhopteellyy or avail able from Degussa, South Plainfield, NJ
in a range of j | i i hexicity.

M crocrystallin gigﬁé%gé%erﬁg?/?iggﬁs&;&ti ggg%rgﬁlﬁﬁcg?lgyglﬁfzﬂ%&g@s@ri buti on,

t ypi cal | pxpressidreassan géunofiofal homotmgned-miengarents dfer natwrelpdoamotesur f ace area of
m crocrystalline gold proyides f i ghl fficie in Lth nucleic
aci ds. Asﬁ(l}]r‘?B%ertyB‘ga P‘r%&bgé %&?S@gﬂﬁogmi%@rgﬁéﬁéodggﬁé 312900\% 8t coating or
preci pi t qhd Hrdadion Yo l%ﬂﬁ@ngﬁﬁd s@fuchéd@SUENaPashy.cl es. Mst such net hods
o generally conbi ne a predeterm ned anount of %gl d or tungsten with plasmd
DNA, CaCl 2 anduipde aeding sequenees(Bsinrhiea those plaeady mendiopest inarlaiog ht i nual |y
during t I e o] e uni i -eaction m xture.
At er - pr o SRS BoRLRETRH Sk SRR R} pRSHEL AORREC' 20 T

t r ansber rseghehee i3 hietetddd gousrrthicei eshaanet sahapvedTho etltayicgrsequento(ilisef coat ed

onto surfaces of a sanple dul e or cassette, Qr 5 |oaded. into del i very
cassetteﬂ%ﬁ_‘oné’%"éc“%‘feﬁ%‘?l?‘? O¥f- fﬁhwlieéqné@w&@uavgﬂa a'e}qaﬁ)éwlw SEPBient s, Ab
an alt er Naldghnce! DS iR USOHE bEME!HBSErRlprbMBrck BYRMuLE i€ Bityherdoffymul at ed as a

particul at e ‘conposition. Formulation can be carried ou sing the

above- desuayi tzatitis¢ anttiacddipp aeqreoerii) oamaf be pudvadédoas aclmterobigpisamly For
exanpl e, th(ggfol Xg.ugjgeoti es, 0 can be conmbined with one or nore

phar mace PP RERPTUBIEexci pi ents or vehicles to provide a suitable
conmpasi ti on. Tgords@hifbcadr8fhgelo AP adpetiUTIhEpRsdn @it eRfiGP A9 Eompriftad t | Cl es
usi ng standard techni ques such as by sinple evaporation (air drying),

vacuum drsignagpeptige sgAVERSE Nigiuss & BEcIIC agld CoRpiTICt BAY FPRESY Dfcleodide ay- f r eeze
dryi ng, g, i Ri.tati or i 14 J] icle

For it at PR ARbLAE s PEESbBIGRRAT: R fhkdd Ghe CdMERBEILC!
degls! fi egl‘hesil\%agl pdpagg [W484ié§ﬁie$nséﬂsd:mi d@efh(lj)le;]ﬂhﬂmgamnﬂ_ i hythepmmf tdarrwe‘t_ll_ nat i onal

Pu |1 catlon . , I ncor rate erein r er ence. ese

met hods ¢4 tlzféla\gggaewedﬁ?&rﬁ%ﬁ emcgf)aeﬁlléa&%ﬁeﬁl&r@ve%@@gwtﬁg eacgqege r angi ng
fr Omz%bowag cgdfli% ste@.xeﬁp@&lfso #PSheiiBle Rhief8 WAt the BRAMIte0 to about 150 nm and 0

nost preférab about 20 to ‘about 60 mm and a particle density ranging
from about 0. Typizallpesignabpeptidasequanet encoddsle mbptidé 051 ®fo Hbwoimno0. 5 t o about

3.0 g/cnB,..0or. greater. faormed,, t rticles .conprising t nucl ei c
aci dgrml SEiF é%‘%?ﬁ?p%el %ﬁaﬁ%‘&o AR ﬂg@%,ﬁ@%%@g&g}é P:{;%&O,l}lﬁp%l}qgosg |
cont ai nemnsdropR6bitNWeNtyipdal bifeRiehor el peptilcaricdRs @odanautyfepadpt acl e for a

particle nediated delivery device conprising . )
chain bearing the signal peptide to the endoplasmic reticulum of the expressing cell.

26  The signal peptide is cleaved off in the endoplasmic reticulum, allow for secretion of
the polypeptide via the Golgi apparatus.
A signal peptide for use in the invention may comprise:
@) a natural signal peptide sequence;
(i)  ahomologous variant of (i) which retains signal peptide activity; or
30 (iii)  a fragment of (i) or (if) which retains signal peptide activity.
Sequence (i) may be for example human tissue plasminogen activator signal
peptide (hTPAsp) (GenBank 1.00141), the aprotinin signal peptide (GenBank
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coated particles of the invention. Such containers may conprise an
hernetically seal ed container enclosing a suitable anmount of the particles.
The partiwbeasocomesdse packaged as a sterile formul ati on, pamaE20@/000344
hernmetically seal ed container can thus be designed to preserve the
sterility of the formulation until use in delivery to a subject. The

cont ai ne referabl y adapte r. di t i riicle nediated
del i veryﬁ%"ﬂ %ﬁ %&%%cgaelx e§81§usg%lag8%ﬁggfg§%§§%%4ﬁg)’$ ofef%c% capsul es, foil
pouches, lysesetstgnal paside (@snBatk AR€1048Ke. The particle delivery devices can

al so be prOV|ded |n a prel paded condition containjng a SUItab|§ dosage of
the particl es® sigqal RRPEABAEROLE AV 156 ThHy PEIRER! 1BY SBI0Bels|ne paE in a

hermeti cgl by t‘?@%cﬁ&wﬁ%’?hﬁﬂagﬁgﬁouyﬁ%tgﬁgt al éndnﬁl é‘i’%ﬁeﬁ% t'ﬂfecf&ﬁ"b%' cles are

packaged can turt to i denti Ition and provide
r el evant 1ddm$ﬁa@en|anfasﬁamh1dncompareaﬂie effeqt of til‘h@t signalgieptide with thee | abel | ed

with a ng the .f orm scri hed ver.nnent al enc for exarrpl e,
the. Food HiRioE B RuriE BEPEA Che: R e OO P LN BPE S appr oval by
t he agengaptidoderr APyerad wiBWhObffédh 6f i ACtighal pep@de. OThesal e of the nucleic
acid pr e&ar ation contained therein for human adm nistration. The invention

al so_pr oUpapsrativpBxnressicn Avisay setat belpvresy befesed bt withdeaifolPwingc oat ed
part ¢l Colichiifh, | WAL Uor K6 FLEANG cohiEu Bl LHRINMAIT 681 S 2
eedl el esssyring e accelera vices, Sul

particl eVémaflvat}edt}ﬂethewaﬂtmgaa@dptidwm‘msp IaEnalsigna]l-]mptlée(a@Ddhﬁg current gene
gun devi ces enploy n expl osive, electric_or gaseous discharge to propel
coat ed cERIPFREES FX f %&%?@@fﬁéﬁrd@tmr@& PRCUTTMESIZRAH PERHCSS PFS er parti cl es

can be rﬁésa@eaqﬁéowh@%@&@%ﬂdhfe @ecfas?y@ms?orﬁfaa B refRRREL hoflceli€noVvabl y

attached to a surface along wh a gas stream passes, lifting the
parti cl eBrefferaty cbids a’anfaauaalmd{w%ﬂ'féﬁiﬁ) Nigelh BHK . o €08 celis. get . An
exanpl e a.gaseous djsc e dev G IS des ri bed, i.n Pat nt No.
5500, 553he P BRGR BSrobRE] B TR npeR el i8R el o oo SRET o

4, 94%; 05feptida@nsbicy 3381 e%ﬁd@ébc@ét%taﬁhﬁl@kﬂébaﬁﬁﬁl @P@cﬁéﬂbﬂén%hlbﬁgﬁ@ e for use
here| nis descrl be S. Patent No 120, 657. Anot her ectric discharge

appar at upeptsieaégwﬂ%éf‘cpnenp@@rﬁidmwg pRlypeptides. EpBicalinecurticnisstve of all of

these paﬁgﬂ%g of 81?%:1%‘%’1931 @9 Hgé{e?g{‘m%}’e &ie 3&@&92(1 & 303

entiretié€ mniSstered using a nee{:ﬁhexiess syringe
devi ce, &iogd ’Bﬁnctaﬂigsecmsnrlmtam:hre noxhlpﬁalﬂaﬁ@ﬂtosé\bbtaﬁl,eﬁﬁﬁmg%EFPA@p.BﬂI | house et

al ( "the PowderJect(r) needl el ess ri.n i ce nd in International
Publ | cat PORE RES AP BIPEASS ST doNsrersr E‘%St‘?/\%efgﬂ’/’f% 8SeHAVD 96/ 20022, al |

of which are jng e%?featlﬁgmrb%rﬁ'eal m ﬁe%ﬁ@é RNERctePOnt B 1MERA tRSud he one

described in US Patent No.b5, be provided as a pen-shaped
instr umeplasmlm'gal aritivgtor Fignhl made GTTd’étSPhﬁPTqmglIf signal peptideptdbecacom  a gas

adsoci at boult e poR R IR e paP ey SRS, ded i thin a sultable.
cont ai ner, e. Qlloﬁrnfga@&%hbﬁ of edvaed pavtdineutsidelof bd bk Srefioly dtrmagehdeanes t hat
are heat gigrln%gr of advantages, in particular where the protein is an antigen. For example,
25  increased antigen secretion could allow greater antigen uptake and response by
immune cells (macrophages, Langerhan’s cells, B-cells, T-cells etc), enabie the
ability of antigen to reach the bloodstream and signal cells (cytokines), enable an
antigen to find cellular ligands and effect a function (antibodies, toxins such as
cholera toxin, E.coli LT) and participate in normal cellular biochemical processes
30 (cellular receptors).

A construct of the invention may be in the form of a plasmid. A nucleic acid

construct of the invention may be in the form of a plasmid expression vector. In a
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to a washer-shaped spacer to forma self-contained sealed unit. Menbrane
materials can be selected to achieve a specific node of opening and burst
pressur e wbaboadiseivat e t he conditions at which the super #omiGB2hécnN348
initiated. In operation, the device is actuated to rel ease the conpressed
gas fromthe cylinder into an expansion chanber within the device. The

rel eased S _gontacts the rti.cl.e cassette a when, syfficient pressure
o but el (iR doPSuRR ot b R R ARt g "t ne

parti cl egtdridtive if@anSed) eHoSodRktEudd 8731 b2 dRNAWIPROLEsHstdel | very. The nozzle is
designed to achieve a specific gas velocity and flow pattern to deliver a

quantity of papre vesaanayghen inghidepddiiopaclerpints; sedhesianedigin 8h.  The sil encer
is used . n [ : ' s flow. The

ol i vory Sy R ARl D RS, SFERRRRR St s OB ST 800 06/ 20022 al s0
uses & heinehuided ysing standendrEchsigect. daons emboédintent, docahanidtvectn dadibei ver
powder ed conposi t,i However, it is distinguished fromthe systemof US
Pat ent NF¥ C@é’@gb&gﬁq Nglol\?g zfg]geérn%t}ve;y  Srowqps q;glqyﬁ%qlggag%# 1ngaa\§¥ low to
accel er aj@tdr@nfadcti cl es. More particularly, an instantaneous pressure rise

provided by a shock wave generated behind a flexible donme strikes the back
of the dome, betesierpbodinedsiheveder eeidebnitivest ¢f thg ibieaticomeyi n t he

direction of .a.target s ace.  Thi e i.on t powder ed
conpos! ¢ TP B flors BELR Efimet R e HET AR hoLAL BRI RuBlRTT o e
vel ofg t ymay bosiprieg@plutility Ochhaset piintotéghagein pardaular, the cghstruot by muicosal

ti ssue. The powdered conposition s released at the point of fuJL done
ever si onbavPHEogbERS, HuEdier e chingigdiramgicrs. d §p cameticEompis Bilkssure gas
fl ow whi 1 Wi & 0 - Li-ggue. Because

t he gas ?{séférg%fiygtf gécgle%f) %ﬁtre?'sﬁ%pe? %Tz hﬁ%‘f‘ﬁ?@%&gﬁ?ﬁ gog}\r{sglt?ﬁg Oz;%/tst emis

i nher ent todingisemencEhTsusgdésicgnstomhmag eupress two, dtree fownfvosedoemateher wi se

sensitive |icatio for. exanple, to deljver particles to.minimally
hvasi vecalRbieshesty e comaE fatees aprtedsiry bER o V8 ectly o a
subj &€t , h@EineXn WipY&Felr& B8lah&e, HRK@DsINIA@ MhdtviddHiRetic plonfotérs 3 Qered cel |'s
then being reinplanted in the subject. For in vivo delivery, particle

i nj ect i ohavisg & yediogbegpencempatabhelbueidyo thest. de pamicuiar, theytwapremesss y

intr arrucosglble)(ﬁaﬁc;n%% ?@%ﬁh&% ea](:ﬁ%{h%%.laI |o;?,l{%g/§%ﬂ i?%ﬁ?@%@?‘?‘?@“ﬁ?%ﬁg erabl y,

intraperF‘ta nea enously, 0
del i ver ybé¢ gatiribéd wimasdsledcldothbe mans,ithé podnaedrk Sjaylbewe itsterted he particl es can
also b e delivered to nondifferentiated, or partially differentiated cells
such as SH@HwiEn 9rdn spme ressy thesgmeierisniefigiobl asts. Most preferably, delivery

I's tg, skin Epk’g?ﬁghﬁﬂ?lc?ﬁsﬁ%% @ﬁﬁh%gkﬁ)u%?(ﬁé@n?agr@x fe3d HeSafPpa subj ect in

a manner conpat osage atiton"and 1 n an anount that wl|
be prophyitaits ofitd xD&Rribosylatihg bagenrl itexih) ipclefibhg ety vEthoge thiehtkoreedeut i cal | y

effective amount” of.fhe se rticul ate conpositions wll be
suffi ci eﬁ?re _er?FgfaB’é’om ﬁ&@ﬁﬁﬁa _ Ui ?‘?é‘?/vgﬁtologﬁmﬁ%s t B'ﬁ‘gg’l‘ar condi tion
Synpt ons proditerdindy dipleks ary conitth@idnveTltie &i@@sehaies fkatio@melen det er m ned
by routine trials. CGenerally the particles are delivered in an anmount of
In a further preferred aspect, constructs with multiple promoters may express a
25  plurality of influenza antigens, including combinations of any of the influenza
antigens mentioned herein. In another preferred aspect, a construct may express a
pandemic influenza antigen, an immunogenic fragment thereof or an immunogenic
variant of either and one or more of any of the coding sequences mentioned herein.
In cases where the construct has multiple chimeric promoters each may
30  comprise, or be operably linked to, any of the sequences mentioned herein. In a

particularly preferred instance, the heterologous intron of one or more of the

promoters may be the rat insulin gene intron A sequence. One or more of the

60



fromO0.001 to | OOOrg, nore preferably 0.01 to 1O Ong of nucleic acid per
dose. However, the exact anobunt necessary wll vary dependi ng on the age
and generwb 20@vd23980n of the individual being treated amdTidB2o@ambidaul ar
nucl eoti de sequence selected, as well as other factors. An appropriate

effective anount can be readily determ ned through clinical testing. The

"Physi ci ans Desk Reference" a » Coodman and_,G : he JBhar macol ogi cal
Basi s of‘%‘ﬂ%‘?%ﬂ@&ﬁti@ maﬁﬁ%"%@ﬁ’%@@%&% &Jgg%g%r&s ﬁ)inﬁ@rt he anount
needed. A2a¥hRHORRIRS i cEMpPH{SHE ?Blﬁﬂ%ﬁ\%a&oﬁmﬁaﬁb@fuﬁaﬁbﬁioba@I ement
utility determ nes the effect the el enent has on expression of a

pol ypeptgleldn gene.a preferred i nstance the pol ypeptide may be an influenza
antigen, variant oy f f £l . has] arison for
fosting ut 110y e ShaethenbadeRls SipgRhde Bl Mg aRe RpmgRRRRL 2

ot herswi s@onbiraehic plohtdtisequantds, with €hdh proatoidraequentdbeing operdhbly9 bases of
hCwW exon 2, the 5 UIR from HBV areSZ and the rabbit bet a-gl obi n

pol yaderaket itoA closingone Whidh has griodingseavenge isgriedkiaty bivkfre §8dadi ng
sequencechil;l;&qégﬁlr@fﬂcto e@se vector is pPJV7384, pPJV 7401, pPJV 7450 or
rPIJV7533. I n sonme 1 nstances, any of the vectors nentioned herein with the
above nention@l el eh€M\simmgdilte cerlp boyeatcasquenisase vector. I n one instance,
pPJV1671 maybg. enpl oyed as ase vector ., r.PJV rPJV7788 and pPM.7789
may al so be € on@‘cﬁ’%:lsm’gé%g’a%}@cﬁ%? XPhé %éé?lgg%c’f’g’ro,r het er ol ogous
intrgns and 3' UTRsnidéRat8dat®fgerRf afdf Onot er sequences, exons, 5' UTRs and

pol yA sites are swaﬁped into the base vectors to create test expression
vectors. Any &) thehekstagausingonprevidetinglacedl thaiskerAvsgionefths) be swapped

with a test sequen r | ase sequence. Thus, functional
M RO ERAE St g

variants or fragne ase vectors and test vectors are
t ransf or med i with tisudddily seqiepst oparhbly lmked tdhenecbithaiepratnpsednéadingol ypepti de

expression_levels. Preferably ma lian hqst cells are u . Suitable cells
i ncl ude %ﬁﬁaﬁ“g%‘t ?‘2 99‘%}% %eg{%@ggeam e offyey GB?Od?Wb]zfgswaﬂfﬁgsprre
I NSt ghCepye %%ct@wﬁleré’o&%lﬁ#)%ﬁmgﬁbﬁﬁﬁ! PYedabiypi cal Iy, a functional

el enent causes expression I's conparable to the base vector, for

exanpl e at | ethsthetehdogasenters) afreagh promenter iPthefret iabilin genpimswidn is tested in
nore than one cell type and with nore than one codi ng sequence. In sone

i nstances, a Y& %nal el enent may cause expression which is slightly |ess

t han t he. baseh¢aeqihcsefBdidg eadtOL T isGSUANIS @perablyll@sd t02h¥s’ UTRpef ti cul ar at
| east 50% preferabléaat | east 60% nore preferably at |east 70% still

more pref er abPVaprer¥aged/@0y, even nore preferably at |east 90% and still
o B f er bbb B, bigas RUERPLGR: gl SRR T,
consi der ed t opslgpicagktibn seduenmezt i onal variant or fragment of a particular
fe Lﬁ(r:r? |n E)n:';lr L;}qsgg&eéﬁgrhprg e\lfrgld ?ns(t)e];ncg,x N oF ot of tlill(c)ave\:ﬂfe\{r?ern’ts & tﬁg Sé&grlsy
pPJV7563 and/or pPJV1671 may be employed in a nucleic acid construct of the
invention. Functional fragments or variants of such elements may be employed. In
25  particular, any of the elements of pPJV1671 specified in Table 3, functional variants
of such elements or functional fragments of either may be employed. Similarly, any
of the elements of pPJV7563 specified in Example 5, functional variants of such
elements or functional fragments of either may be employed. Preferably, the
sequences of one or more of those elements of pPJV7563 and/or pPIV1671
30 themselves may be employed. In another preferred embodiment the corresponding
elements of the construct pPML7789 may be employed and the location of these is

indicated in particular in Figure 21 and the sequence listing provided herein. In
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fragments will give rise to higher expression than the base vector as

di scussed above. The percentage increase may, for instance, be any of the
per cent agee 20ense8aed above. Suitabl e experinental prot®colGBaseop4evi ded,
for exanple, in Exanples 1 to 18 bel ow. Conparative | nmunogenicity Assay
Where the pol ypeptide to be expressed is an antigen, a further test may be

i ed to i.dentity functional oy ticul arl f truct
el enent s gt Barecpunsinces, ihe S epetling ent af o aBlbi VDI RE ot gen
is, for %)FN’WB@Qmaﬁfbé loy@nad A phit@enr tHokeleRihtsilBeLeS inOTab¥ard ant  of

either. Tn the assay, the effect of an elenent on inmune response is
det er m nerfl &imagbegainloxedy Fefctigpaldiagmentsiapd veaatppf the elemeaty ofdhgani sm

Ant i body ioRS i i -t Q] i mmune
Fesponse S EEMAGHSO RN 2 hd O RS b KA SRbloY i BpbeRBos T
vect o s teristentiohed as above. Sera is collected after an appropriate anount

of tinme and apal yzed _for  anti body | eve This experinent is perforned

| 5.
twice, and th _%ffﬁﬁ’l‘sf?agﬁdp%i%]cg,_%Cfogﬁﬁr%ﬂtpfﬂ}?én}ﬁlmggqnﬁﬂ%{ h experiments are
pl otted. Funcgbona hgqugﬁ_ E%fWe'vEctWPPMS'GSrggﬁige%As%Q g;@to_:j@,ast as high

as or higher anhtibody titres 1n both experi or a particular antigen
t han the base(iYect asequenes withloDYs sethence sdentity tnithe sdgpeeet @it h nore t han
one antigen %o denmonstrate the breadhh (%B g{q | it gf the el enment(s) in that
expr essi {0 ISEFROTL O H8°  SRAYCR R BRCCUIMEANG FYHUSHAR 2MBE Rt may give rise to
an angi bagvuhbdent: MGt of induRdpchi vatibAlThiotht et (HRGipRARatM th t he

base vector such as, for _ instance, at |east 25% in particular at |east
50% pr eftds apsrgblydinked o the ohimeris peorpeter dn aprsfersed MaiaBgee, 2GOFMELi | | or e

f b 9 . I 0 ill
br of or apr e Bheq G5 EEihss Y ThoTRY FRTENERE i BESE AR AR | i
Typi cal | yr omanviatmhemigenic ffagagiest eithbr.a particul ar el enent may still be
nment

considered to_represent. a function variant or frag| . of articul ar
el ement if it iU Prarqdgngenass aﬁfhamweaea@amﬁt@@g%w@ﬁd,%sf erably
funct,; ongle WeRfor @BPrisdidné Ee@ggi?d%toi}ﬁﬁg Vet pp@v 16 BEprh Piabl Q@SEQtIDfQ%:t han the

base vector as dlscussed above. he percentage i'ncrease may, for i nst ance,
be any of4phe sppreoenwith 687 msntdénon édentitydheretoddN wuather petargd dnstangeal so be

" th bot HeEEERG CammrArdPerSut il S BR R VR R it e BT MRS (e

adj uvant 5gfof 8eéquehcd@ith 60%rdeqiicnct JdorEielethbi®idlg the antigen admi ni stered
al one as a control. Agﬁ/ of the adjuvant vectors nentioned herein may be

enpl oyed as al®earfered inviace BreddMiVapramotrs, wiaslated deder ¥qyencearahdj uvant
eff eGh Ay R idfbh Rfurh@ﬁgteli?%ﬂgfsgqgé}fﬁ%,éggg’pe{ﬁgﬁﬁ%in Blg?ﬂ())l\tlv R ﬁ??l?:b}%r i ment al

protocol s are provide or exanpl e, e protocols
are al sosetpencd dgPJiViT5EX andibegsP 113 67 bark&nipddyed.or 6. fulotipesl vaeratiadr Bel ow ar e
exanpl es fr%fgm% teg | s';l:ﬁ se%r&tér?geis.ﬁ%%sﬁa%faﬂ%@é@éﬁ?@ in%ya%cé H’l% rgtrigssu?gtintron
A intron and/or HBV enhancer of pPJV7563 and/or pPJV1671 are employed or a
functional fragment or variant of such sequences. In particular, both the rat insulin
25 intron A and HBV enhancer are employed or a functional fragment or variant of such
sequences is employed. In another preferred instance the corresponding sequences
of pPML7789, pPIV2012, pPJV7788, functional fragments of such sequences or
variants of such sequences may be employed.
In instances where the construct encodes several polypeptides and in
30  particular antigens, particular sequences may be omitted to reduce the size of the
construct. For instance, the constructs may lack an enhancer and/or an untranslated

leader sequence, particularly where three, four, five or more antigens are encoded. In
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i nvention. The exanples are offered for illustrative purposes only, and are
not intended to limt the scope of the present invention in any way.

Ef forts hwoeolasmsade to ensure accuracy wWith respect POTrGBI@EV®0348ed
(e.g., anmounts, tenperatures, etc.), but sone experinental error and

devi ation should, of course, be allowed for. Methods Standard PCR

Condi ti o The st ar condi tlbons s[ed far the construcﬁ{1 n of vectors
wer e as‘? I°8R)§tm I?Segi‘n@ SSARF OGP FATECERMCRR RSP B § rporati on,
Madi son, pieht. 0. 400mMM each of each priner, 200nM of each dNTP (USBS5 I nc,

Cl evel and , 2.5m Taqg pol yner ase gProrre ga Corporation, Madison, W),

1.0 ng terrpl majaculprdy Breferesd|imtrice, thadedorpINS7A03 gr¢toy uged toh Cheni cal |

I T, h, |

vl t nam T BEetol YR oA A DBl Bl el BB " Sy e
of (|5 Daflged such @ﬁﬁ&nﬂt@:ﬂ Gny offﬁe@xﬂ@ensltﬁ&lthmbdihereiﬁh% amflf&rfedc ation
products, were r omthe P reaction, b u5| C& QA(% i ckaPCR
Purifi caltnﬁtﬁﬂc% @? (‘i‘bflé'}?n?%%nﬁg% eqt OTC,@)“ 0? }gf Redithg

restri Ctbé&fbr%ﬁﬁ?c%ﬁéMaﬁﬂgéo%ﬁdcagés@e%ﬁe tgﬁ ?V|75’63 M@) instihée, B{QR pr oduct s

wer e sequenced after cloning to ensure ty of the anplification.
Exanpl e KanaBoyest registanos gafe hepbe swapgetheranmétematwag@iﬂmmdmgQaquﬂBsAg) vect or

| SA t t d, f
Ppr eos! BrMTIatE AR e @Plery SRR RUPREE Arf ot MRS Mo oy
Vacchhe (3@8khtidPmaf@émpride selvdtattdimaketsaThs pUTe ohflddhil baedoas ef ear | y

pr onot er seq7uence the first exon, first intron, and a partial second exon

of the hERIY 758} srayiherreedified opeplagedywith a differepiBdagnid barihyngetisence wi t h

f 1 anki

poat t 1 ansEts e e BRSS widl ol il el R ERE S P Elemnts hone

pol Kad e nﬁdl?nrl]ihg Ithelt’) @gieoﬁanétﬁﬁi-im@)m @an(t;):ulpfﬁﬁﬂﬁ&h,l variges on/ﬁagmmtsfxﬁf th&é\g_lm i 2 8( t ?at
anges the r aden re or . (a

POV S84SR Py, e PR T RO WAL 125 vae, POR

anpl i § i egoWctfetfc?3 ﬂaﬁ%@lﬂr@l&@nt ¥2th aﬁ9 df fHe eldnémpbrbiR AN hedd wHRhNG

st andar d condltl ons and cut with Sail and BanH to isolate an insert
f r agment havsribasamafnctien GMiie pleorent torbe replared] Sumiderpaedifieftionhmagoen 2

sequence I Mapnassas )
ool are GNAer{ M Ee iR e AP ovdhy iRl St OpRReS loedB Rt it 1 oughi
70% of t i of the vectors mentioned herein and in particular pPML7789, pPJV2012 and

pPIV7788. The coding sequences of pPML7789, pPIV2012 and pPJV7788 may be

20  swapped for any of the coding sequences mentioned herein. In the case of pPIV2012

and pPJV7788 one or both coding sequences of the vector may be swapped.
In one preferred embodiment a nucleic acid construct of the invention
comprises:
(i) the sequence of the vector pPJV7563 provided as SEQ ID No:14;
25 (ii) a sequence with 60% sequence identity to the sequence of (i),
apart from insertion of the desired coding sequences so that they are operably linked
to the chimeric promoter. In a preferred instance, the coding sequences encode an
antigen. In particular, a coding sequence encoding an influenza antigen, an
immunogenic fragment or immunogenic variant is inerted into the sequence of (i) or
30  (ii) so that it is operably linked to the chimeric promoter.
The construct may have 60% sequence identity to the sequence of (i) taking

into account the inserted coding sequences or disregarding them. The construct may
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HBsAg codi ng region. pJV7284 was cut with Sail and BstXl to generate a
vector fragnent into which the two insert fragnents were ligated, resulting
in pJV72980 200RE87HR8 was PCR anplified with priners GN pCBEB200/0N417) and
JF254 (SEQ ID NO 18) and cut with BstXl and Bgll to isolate an insert
fragnent that contained the 3'-end of the HBsAg codi ng regi on. pPJV7293 was

t with BstXl and BgVl ate. fr. t_intq which the i t
f r agment My o Hieargies o€ Beqtenty iaRTyE e aaT 1 rtna A58t i ao
i ntron) . 768sHefeRabliEReadtBYYR hPe pRiferhbTiR a0lkest BBRMA Gl Vet prefasbiyut Wi t h

XJiol and Xbal to generate an insert fragnent containing the CW

pr onot er Mgk 85%ntn 2 prstaredigniRodiment the eonstrest is pRI WiB§AgrablPAYy sequence.
pV\RG?1281n‘§@?i}c1>ﬁ%th‘@ctoﬁ'{n§>§9@%nﬁ&d Bell to generate an insert fragnent
0

cont ai ni ng e mj ori € HBsAg codi ng sequence and the .
3' - UTR pPJV7284dditiaalsstiuaniceimay bandieBgdttesegesnee af pPEV X566 tto gedaratgment i nt o

which th wo insert fragments re ligated, resulting in pPJV7382. (c)

pPJ w_seg_%{réwqrﬁmt.s obfi Agrepti T i _%&r%ig?rgwrm%“éa%w BREES Ohhe r at
insulin hptipQibn ﬁﬁ:y@e afded B%ﬁxe@%’ﬂh'ahg%@ﬂﬁ%q@ncég BeMicheRAefilS Wi th
primers GM50 (SEQ I'D NO 19) and JF255 (SEQ'|ID NG 20). The PCR product was
cut wi t hwlinhtshaybeiiniapsmabledinkiage to ®gh alpromeienr Thedoprg Vte8PpPVeSaBt i ng in

Curt i  na kA by e b SiRte B SR ARl RER, R e 3 "on

of the HBsfgulertheRMbnigOdfuddRteRREREs asiPEME38Paghadts USimMiat h Bst Xl and EcoRl
to generate a vector fragnment into which the insert fragment was |igated,
resul t i ngradifigebgnszgagye made iy of theyreiars mepiienedderdie ppdin Rarieglax virus

gl ycopr ot ej i r panels A nunber of plasm d expression
vectors 3@#@?@@?&@%@%@%@3?2@% on of HSVgD. Starting materials (a)
pPJV7334, a dér anctiidrpecfofrepiiBEAAG4 copfdivt 0284 Inviehdon mapbacesleblge HBsAg

codi ng sequence with an jn-frane Nhel di ownstream of the ATG start
Codon? T Eihesmecropte o Alrafithe o e mes Pt R N e D aiEgh Bty t pe- HBV
Enli {£En B@d%ﬁée)s -en&d&n@%ﬁi@e?&@ an@g&l?Kgéﬁﬁ,t' Qhe gl@éiﬁ%%ti&fsf Af®RGRY With a

sniffer fragnent that allows the fusion of a coding sequence to the human

ti ssue pkbeveinogetioraiotnV {7663 EpRAlse bk grede tpmediftepIdMesi r Sueh of &Nhel
site.Ta) Rilachadal YLIEHE heab W HANRL7788989 Bainy/ IR B/ ppFVIR ANd RBCEA)
and pPTV7788 may also be replaced with other desired coding sequences and in
particular those encoding an antigen.
20 In other preferred instances, the construct of the invention comprises the:
- sequence of the vector pPJV1671 provided as SEQ ID No: 54 or a sequence
with 60% sequence identity thereto;
- sequence of the vector pPML7789 provided as SEQ ID No: 59 or a sequence
with 60% sequence identity thereto;
25 - sequence of the vector pPIV2012 provided by SEQ ID No: 61 or a sequence
with 60% sequence identity thereto;
- sequence of the vector pPJV7788 provided by SEQ ID No: 62 or a sequence
with 60% sequence identity thereto.
In such instances, the construct may have any of the percentage sequence
30 identities specified herein and in particular those specified above in relation to

pPIV7563.
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The coding region for HSV2 gD was PCR anplified out of a viral DNA stock
(Advanced Biotech, Inc, Colunbia, MD) using prinmers DSI (SEQ ID NG 21) and
DAl ( SEQ WO 2bigy@®2398and was cut with Mel and EcoKl to gemreraiBo@modiager t
fragment. pWRG/202 was cut with Nhel and EcoKl to generate a vector
fragment into which the insert fragnent was ligated, resulting in pPJV7391.

pPJV7391 was cut with Nhel and BgU to generate n i nsert fr?gfir}[\aqn
el and

cont ai ni ng t hé 998y @Sd‘i“f?&“@é&&’é{ﬁ@@ Tiseany 7 he FlgmepigsPifit

BamAl t orgensia hereth mh?ﬁnfchﬁg MRRE s el iTaBiel Be6 bAS 8 Fudctiggirent was
ligated, resulting in pPJV7392. This vector consists of the follow ng

expr essi tragmemrehsush scmntﬁ@lwd ivarieth af mcbaﬁqwnmsmdtthmr fegmenseayt he first

exon, first.intr sec nma i medi at e
oar 1y getleb bp AR eq IR pPRRishiralenCE e FE S oGl Al VoRisEome D e,
the 3 - URnbfesh thiBeléfientd 8ebcRRAMWY TAHs @RVGIEORa f%fd@@ntldﬂfarﬁl@nenHBs Ag 3
UTR HBsAg 5' UTR and RBGpA) An intronless version pPJV7392 was
construcf’"eﬂﬂr%t?ﬁﬁupbﬁéequﬁWS84 was cut with Hndlll and Ndel to isolate
an insert fra t IPyfcESi st ance gene
and the CW p?\ggrromtvgl?t?(Hl %%J@fggl Eggﬁ%ﬁ%?%ﬁ; K’%@g ang&gls/pl ?th{) i sol ate an

i nsert f irevgnidort comprisaignnsegtingheodinhg sagdentes fdren pOlfeptideraidein, pattimlaeMV exonl / 2

and 5' end of the m HBs These insert fragnent.s were inserted
into pPJ W%@%WFW%WF@HO{%IWWQ @E%ﬁp%%ﬁ%ﬂ%s?’ggﬁqj{; resulting in

r PIV{399seduehces PYeﬁ@SHe(a@VWf Blﬂnhgéﬁﬁﬁ%tﬁme@ﬁ&mﬂ*%%réﬁe%ﬁz11%%(:8593A) A

RI A version of p 392 was constructed as follows. pPJV7384 was cut with
Hi ndl I | dwdnvmlonmmvu@@ Isactea methodwemprisinggmsringdbechesen sgdinge 5 ends of

t he kana cinre PJV7387 ut. wi th Ndel
and Sept S BPRRREBPE R sty SE SRR s G MR e cw
pr onot er dlsbﬁs@e@é{e@xqmby a{ayrb@rlﬁsealem intRpAMIENTEO, @)PJQ’lel)ﬁnd/bﬁ 5' -UTR from
HBsAg. These insert frag ts were inserted into pPJV7392 from which the

Hi ndS- SspPIY T &g in R%C?léfrﬁf\h—i‘&w $9es1i§| SOMSGases %P@WD@ cedingPPIV7401 r OWfF ao

constT bt eneae o Pouga ety ke Lliinur BT bR v PP PR (o ate an

i nsert fm@rmdlffemnm(mlmgsegud:ﬂme 3' end of the HSV2 gD gene. pPJV7284 was cut
wi th Bgll and,[EcoKI to i.solate the RB(%oA Si%g‘ﬁ The%'% insert fragnments

vere i nsert ed PREYCPENASOBFOVISHARETRAFCE $AUECH PP CORRESPEEHERt was
renoved, g&«'ﬁ%{tﬁnﬁgd {0 th® BV, whefeShe E&&W@@&nﬁ%ﬁ@n@ém HBsAg 51UTR and
RBGhA) A | ess version of rPJV7400 was constructed as fol | ows.

PPIV7391 was €at wh non-Bepslatcy leader sgnence whichliaderived from &R Vpedgnent
coniabn 9 (e S Sl lge DR e BNV AR I 5oL L,
pPIV7400 from whi cBequbficeBsMichd® in operable linkage w1th the coding sequence and
promoter which is heterologous to the coding sequence; and/or
(b)  an enhancer sequence 3' of and operably linked to the coding
sequence, where the enhancer sequence is derived from a 3' UTR of
25 an HBsAg sequence or a 3' UTR of a simian CMYV immediate early
gene sequence, and the coding sequence is heterologous to the 3'
enhancer sequence.
The various elements of the vector may be any of those specified herein. In one
instance, the promoter sequence (i) is selected from the hCMV immediate early
30  promoter sequence, Pseudorabies virus promoter sequence and Rous sarcoma virus
promoter sequence. In another, the promoteris one of the chimeric promoters

discussed herein.
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Ec | fragnent was renoved, resulting in pPJV7402. Exanple 3. Construction
of Flu M2 antigen vector panels (a) pPJV7450 (Cwfao intron), HBsAg 5 UTR
and RBGpAyoAo@ns23yg region for Flu M2 was PCR anpli fi edprautGRehoguloasmi d
pFL- M2 (Joel Haynes, pPJV) using priners JF301 (SEQ I D NG 23) and JF302
(SEQ ID NO 24) and was cut with Nhel and Bgl2 to generate an insert
fragnent. pPJX7401 was cut ngiﬁth Nhel and BgU to generate a vector fragnent
i nto which t he!PRUBPY ngtangenthe inygation prpyides a puaiad.tiselated ghisrag7450. Vo)
PPIV7452 nsMEA@hEft : i RBGpA) A 3' UTR

f ragnment pWas PC% gﬂ%ﬁfﬁlggﬁgg@ﬁer#%%g@%@%g ??r%?g JF84 (SEQ I D NO 25)
and JF225 ( SE® poynelasidewasstmat ofithe nvBsixiGnay be kutesthntiliy fiFd o DA

I Nk d w,th | 1inker cat# 1036, New. Engl and Bi ol abs).
P 11 g resee R S ol R elePliE £ ohed e FbRapeb ot s 11 agmont
cont ani figmi, loe it3nay BEinshbiiBaAlly PO fitd rRBEAMHIA T QT wiPgMigaly, was cut

wi thBgll and EcoRl to (%enerate a vector fragment into which the insert
fragment CRETIFS §deashP0%Pe AtieashO1%, P 9rI8% qfdhe pryvRAiBEide OMIORI A) HBsAg 5'
UTR and BBGA) mA o¥&hshgh of pPJV7450 containing the RIA was constructed as
fol | ows: pPJV?élég %aédngg.t with BanH\ to isolate a RI A containing insert
fragnment. pPJThéPOesapisucleic aid moBaniebinalybegieliesrad & aiblethokt dellageent into

whi ch the insert fragnen s.ligated, resulting in pPJV7458. (d) pPJV7468
(CW(RI A)"”.‘Prﬁﬁé%’go’éa P‘%’ﬁé‘cﬁ% A @’g‘“fﬁti% linkpeparifithe arojrqter. Sreferblymbe 7458
cont ab ni REstidaRs dre Mﬁngﬁarﬁﬁﬁégn‘ﬁ@%icﬁﬁf‘ﬁ%?ﬁ&ég. aiithiRlk nPMEods V7452 was cut

with Bgll and EcoRl to produce an insert fragnent containing the HBsAg 3'
UTR and Rel&say of maoleia sgidawessuch telis arg ko irathd afcolindiadeyfirexamplea vect or

fragnment 4 B he d nsert .f.ra nt s ligated,. resulting i.n pPJV7468.
Exanpl e gé%ﬁ{é}%lg{é{i ittrgﬁs%#hogef%g ﬁ)r@waﬁefprﬁgﬁégtgon( Elects CWf ao

i ntron). didBstAgicinjeliln iBsAglehil UhRs andinRBEAY prodedLbdl fidaithReh) was PCR
anplified with rlogers, JF3 35 (SEQ ID NO 27) and JF336 (SEQ I D NGO 28) and
cut wit h"ifhet veg hainyentiosol ate an insert fragnent coding for

bet a5 gal act osi : 5 : | |t enerate a vector
fragr}gnt i nt oA\%hac%g%m{eﬁéw\%éép %ﬁ\@l?lrc %g%eéﬁd}[%aggqﬁhgggg%?%s&gﬁ IP?}Eg in pPJV7488.

(b) pPJIVeSs38ieadvirhpanticaly eieyantiiBsyigpHdd TRe phckeRBORMLBRRYY dhtefds cut with
Bgll and,EcoRl.to i.solate an insert fragnent containjng the RBGA pPJV7488
was cut W PRCAEGT Puclig egid dmmipnisaliemer s ergRirng standard gene delivery

protocols. Suitable methods for gene delivery are known in the art, as discussed

below. The nucleic acid molecules can be delivered either directly to a subject, or

20  alternatively, delivered ex vivo to cells derived from the subject whereafter the cells
are reimplanted in the subject. In a preferred instance, the constructs are delivered
directly to the subject where the encoded polypeptide is an antigen, particularly an
influenza antigen. Any of the delivery routes mentioned herein may be employed
and in particular transdermal delivery. The adjvuant constructs of the invention may

26 be administered to enhance an immune response against an antigen and in particular
against an antigen expressed from a construct of the invention.

The invention also provides for the use of a nucleic acid construct of the
invention or a population of nucleic acid constructs of the invention or coated
particles of the invention in the manufacture of a medicament for nucleic acid

30  immunisation. The medicament may be one which is to be delivered by injection,

transdermal particle delivery, inhalation, topically, orally, intranasally or
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fragnent into which the insert fragnment was ligated, resulting in pPJV7533.
(c) pPJV7551(CW(RIA/MgD. HBsAg 3' UTR HBsAg 5' UTR and RBGPA) pPJV7530
(see Exampbeo®yosems cut with Xhol and BanH to isol ate @&oTiGBResd00b634agnment
containing the CW pronoter through RIA pPJV7488 was cut with Xhol and
BanH to generate a vector fragnent into which the insert fragnent was

| i gat ed, |.Ld j : A Ag 5' UTR and
Recpn) pETOTLE i L e b P R Y R QIVER sEETY 7 agrment
cont ai ni mgdlchas @lysttipnonot er t hrough to the RIA. pPJV7533 was cut with J ol

and Bamul to generate g vector fragnent into which the insert fragment was
| i gat ed, resuf?i4s§ Hurgﬁi&wﬁswuesé Hﬁ}%f%?neé%%%ﬁ&%}%w%mv Expr essi on

(PPIV7563hstots ﬁﬁé«%‘k@ﬁnﬂBéﬂé&%v@ﬁ&nE%ﬁﬁﬁbéu&wdpriﬁafrehioag.i TRis®ad F357 (SEQ
I D NGO 29) and JF365 (SEQ ID NO 30), treated with T4 DNA pol ynerase to

bl unts t Hee domggisingratiarciatd phiatthacBuii¢al foymivdasiont abempstiiessaad mdthedphegies, codi ng f or
kananyci n, r esi st ance. J V738 cu i th _4val treated with T4 DNA

pol yner a‘é’@cﬁ o Go?vt?ﬂtaﬁfﬁ‘g ﬁ@ﬁ%@flﬁ%%&%?&-ﬁw@mp?@ CAMPLBI APPSR AEEE or

f ragment oiddrandingbleidwid %‘g@éﬂcei (B RBéenVaba hiitBlettbetok Gt duchgs kN r PIV7496.
(b) pPJIV7530 rPJIV7389 was PCR anplified with primers JF393 (SEQ I D NO 31)

and JF408N¢selesmid) gan Beyorabiged with gne AT mgve Pheamaagaesllt asceighlat e an insert
fragment G RLAL B g&gag&o%r@we@x ﬁg&kd%}?p;ga#eo% qrhﬁ!.%ls&'ﬁ%vi@édtﬁa. pPIV7496 was

cut with repare a vector into Ich the insert fragment
was hd gapletimacesichlt dongpositiop EANMPHE0g a fodleieRdid/opStrpR sYhetBvantioneod wi t h
BamH and EcoR5 to j.solate an insert fra nt cantai.ning M2 and part of the
FBV 3 CAPIERge SehY AEEPBHE CATER OESHPICHN TEE RIS I B dr e a Voot or

fr agment ;i Qo dticINc ot sitda Sy cohPpBEE R blutdsty ol GisBilcts be el ihvdionn PPIV7549.
(d) PPIJV7563 5 Primers JF256 (SEQ'ID NO 33) and JF257 (SEQ I D NO 34) were
anneal edott opgrudgpsmerfaonstrustsraf ther iagension indnding vy gf Gibsementianied| e cl oni ng

site. pRPJV7549 was cut Nhel and Bgl2 to prepare a vector fragnent into
whi ch t he"Pflsert fragment was ligated, resulting in pPIV7563. A pPJV7563

plasp d map i Auﬁﬂfa?" siesdtah fesRugb be willing b @nlvds Bignigeas| pil buffédng t he pPIV7563
plasmd is Pr ovided in Figure 138. TQ? io (i:erponent_s fand ;[ heir .position in
t he pl asbgtaprep\anddhe ke may begresgiisin the epeiprentg yehisls. dhssesagimsites 45- 860
Kananyci Oeﬂi&%é ﬁ@ﬁﬁ(@hﬁ9 ARt &HE E&ﬁrilfﬁﬂaﬂhmﬂgﬁ%gerﬂg Which may be
administered without undue toxicity and which, in the case of vaccine compositions
will not induce an immune response in the individual receiving the composition.
20  Pharmaceutically acceptable excipients include, but are not limited to, liquids such as
water, saline, polyethyleneglycol, hyaluronic acid, glycerol and ethanol.
Pharmaceutically acceptable salts can also be included therein, for example, mineral
acid salts such as hydrochlorides, hydrobromides, phosphates, sulfates, and the like;
and the salts of organic acids such as acetates, propionates, malonates, benzoates,
25  and the like. It is also preferred, although not required, that the preparation will
contain a pharmaceutically acceptable excipient that serves as a stabilizer,
particularly for peptide, protein or other like molecules if they are to be included in
the composition. Examples of suitable carriers that also act as stabilizers for peptides
include, without limitation, pharmaceutical grades of dextrose, sucrose, lactose,
so  trehalose, mannitol, sorbitol, inositol, dextran, and the like. Other suitable carriers
include, again without limitation, starch, cellulose, sodium or calcium-phosphates,

citric acid, tartaric acid, glycine, high molecular weight polyethylene glycols (PEGs),
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861-896 Transposon 903 sequences 897-902 Sail site 5 903-1587 CW pronoter
1588- 1718 untransl ated | eader sequence fromthe i nmedi ate-early gene of CW
1719-1 72oPRoeimsesssf BanmHl and Bglll restriction enzyne®CIiRods/®8344Rat
insulin intron A 1858-1863 BanH site 20 1864-1 984 HBV surface antigen 5'-
untransl ated | eader 1985-1 993 Synthetic start codon/ Nhel cloning site

1994-201_1, Synt.het i ¢, cl oni Sites,.2012-25 BY enhancer 5-2555 A d
vector BRSNS Rt bRl Rigrdaf bR Bl AR eg I o7

bet a- gl obtdipip@b.yatifNesl aat iaoRiliaBNubsta@s Ts S/4591p UCREMBIITONSquence Exanpl e
6. Construction of Signal Peptide Expression_Panels .using Human, Secreted
Al kal | neP PRGNIASESETICALABETENGERMaR TR N RN IDgHRRY R S8 o del

Ant i gens%§,r9ferg§c]e\_/7507 QO TPAsp and SEAPpSEAP-Basi ¢ (Cl ontech) was PCR
anplifiedwth primers JF320 (SEQ ID NO 35) and JF321 (SEQ I D NG 36) then
cut wsth Nhel CanainBgdilitatoss ofmicidieaad uptake and/dr exgpressiondGrmisieeiiony of t he

human SEAP..fragnent ., pPJV/079 . |.i et.al. cut with Nhel and BgU
to pr epafaﬁllﬁat%f&qgﬁ?tsf r%%?tbqlgé\(ﬁg%ﬁf’@he ?%%pqsﬁio&svﬁsof? fit was |igated,
resul ti nghciifatBRAMER 8 bugdil dchinePehYdieffid dhiRASR sanfd ifeifeblitibaciifinpgas PCR
anplified with primers JF386 (SEQ ID NO 37) and FCAS (SEQ ID NO 38) then

cut wit hvelidps sush aBdippsamsl jog pisgtpeepprptions drat arerrgytinaly usedrisidgiveig of t he

human 1g fr. n P X . WM el . pare a
vect or f%ﬁéégi?%%% 1%%8(5%%?c%n\{g%éz“%fl%ggl}tfa&lilpé\égoﬁrpeeﬁw %g”s“%%‘?? éﬂé}?tag%% ting in
pPIV{S08kndvin for deliegiigatucteic adid Apicatien (ste . gndipoRapés: dePrgemiialg Sequence
Synthetic oligo JF354 (SEQ I D NO 39) was PCR anplified with primers JF355
(SEQ | D feyaesh. b0 Newdd. 4 IBLNess)) Cationje HRIdRIepar piions 3ER "ﬁ@ sequence for
t he apr ot ' 3 [ [ - af 1 b nsin Si gnal
Popt e, o e R R A g e PR ARISTE s Pem

anpl i f i egroparatiopy innlede DIFEMA. (NSHY2, BANEE®)y)eogyHRBBIN{ SEQ | D NO 44) to
gener at e

e o SR S ERSS, hohe S SR RS R s (¥
ol i 9@s JFPTHAR BELLISRIIo#P)-3-\(@ign cRfyRurAiBhiof) 8 fandh), tsBe, . g. ") Sner e al.
(1987) Proc. Natl. Acad. Sci. USA 84:7413-7416; Malone et al. (1989) Proc. Natl.
Acad. Sci. USA 86:6077-6081; US Patent Nos 5,283,185 and 5,527,928, and
International Publication Nos WO 90/11092, WO 91/15501 and WO 95/26356.
These cationic lipids may preferably be used in association with a neutral lipid, for
20 example DOPE (dioleyl phosphatidylethanolamine). Still further transfection-
facilitating compositions that can be added to the above lipid or liposome
preparations include spermine derivatives (see, €.g., International Publication No.
WO 93/18759) and membrane-permeabilizing compounds such as GALA,
Gramicidine S and cationic bile salts (see, e.g., International Publication No. WO
25  93/19768).

Alternatively, the nucleic acid molecules of the present invention may be
encapsulated, adsorbed to, or associated with, particulate carriers. Suitable
particulate carriers include those derived from polymethyl methacrylate polymers, as
well as PLG microparticles derived from poly(lactides) and poly(lactide-co-

30  glycolides). See, e.g., Jeffery et al. (1993) Pharm. Res. 10:362-368. Other
particulate systems and polymers can also be used, for example, polymers such as

polylysine, polyarginine, polyornithine, spermine, spermidine, as well as conjugates
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JF352 (SEQ I D NG 46) and JF353 (SEQ I D NO 47) to generate the coding

sequence for the chicken |ysozyne signal peptide. (a) Flu M2 anti gen signal

pepti de paoebs/sRP¥7499 (CW(no intron), HbsAg 5 UTR, RBGGEB20@000344NI N

s. p.) rPJV7497 (CW(no intron), HbsAg 51UTR, RBGpA, tobacco extensin
p.)PPJV7500 (CW(no intron), HbsAg 5 UTR5RBGASchi cken |ysosyne S-P-)

COdI ng segyences, fqar the si i des e .c e\ and NJiel to

i sol ate Pﬂtilgsre m?‘?%‘gﬁ%ﬁﬁépr 6%3@%@%8“ c%‘%nséa‘?tﬁ"m&m‘{eéég are a vector

f r agment piedipitatelofitd dahiers REREpréseR@oFRSCHRS Rid t@tlefsing bgstbid £9 in

pPJIV7499 (a rotinjn), pPJV7497 (tobacco extensin), and PJV7500 (chi cken

| ysozymejnet W@@&Pﬂgﬁwwrﬁmﬁén%ﬁég%?@gwm C@WH YPRES 8h) , HbsAg

51UTR5RB! UTR,
RBGA, t 8‘%}%‘1%"3%%‘2’??%% “% P%ﬁﬁ%‘g 1@?@%&39@&% n@ l“Hlﬁ?i3 i&&%é UTR, RBGA,
;:hi ckeln :r;stamsgltrhre pslypm)nqml@{)@@%@%r (ArgR7 Refarmhcd ﬁﬁ@ bmnaileciulthameclmtl?l(iwl ﬁn?hNEI
o isolate an jnser ONSi s e er rou e
S anar pepere BoiPgO 2R B Tt e stuine S e uBSOTEHERTIEL it h Xhol
and Nnel Mc@ggp@,@@n@nﬁgﬁt or fragnent into which the insert fragnments were

| i gat ed, resul ting in pPJV75 13 (aprotinin), pPJV7512 (tobacco extensin),
and pPJV7510 Qoke lategethe ymposm@)s dgEbe §B1gm¢d oeptuibikst praried wsipgPI V7524

(CW(no intran Hhs A R R , |n| PJ (CM/( no
i ntron), “H % %gknwu%ﬁ@gﬁte%hng ccgorex S| r%ﬁesﬁﬁt%)d pr%f{fy%’% EtnCM\/( no
i ntrag), bElbfAdlel as b RijedtiEp folbtiohisasprAsiby Sﬂﬁnﬁﬁloﬁlagﬂaﬂnmﬁﬂbﬂed@)a pPJV7499,
7497, and /7500 vvere cut wiith 7zol and Nhel to isolate an insert fragnent

consi st i RyeBeralpEbetancors fpradernpl, MbgRustlars ingiasenoys b‘?JF?Ié’nd@H}gr?g sequence

19]; atg?rgnlto i nt 090\}}1 ﬁeﬁ\% [ R)gg t’cdf'llr ag. ntqé% F%tlwggésé&ﬁr es ‘?r ﬁgal \r/]ect o

pPJ V7524 pteppratibisnian Ja]soffelAdrt2istef¢datbpically exdkans mmcosddmbspP$V§®2/ﬁie@c hi cken

| Const.r f H t AI ke hosphat
(5EAF) e PO L i s el e o o PSR  R S B Ry Citen
| ysosy e nRiddoatthiNB&atidt indhillB o bimaidraBeh, sh@pés&@heé @ndBctivesert fragment

containing the CW pronoter through Iysozyrre signal peptide. pPJV7450 was
cut wt hpsametlatnsdeegalqulwe@'etﬁ@mma vector fragment into which the insert

fragment was lAk%% ﬁ\gel(\’/rt?lé% gtl!)l% c%ﬁ%ﬂ%%é‘h\i}%%é Bpgv\é??&%x& (RIAZMI) ,

HbsAg 5 UTR nicKen® vsosvrre L Xl'iol and
BamH t o dels@rpamel l&ﬁnplﬁﬁiﬁﬁbn 6f agiwéoiined cells into a subJect are known (e. g,

dextran-mediated transfection, calcium phosphate precipitation, electroporation, and

20  direct microinjection into nuclei).

The compositions are administered to a subject in an amount that is
compatible with the dosage formulation and that will be prophylactically and/or
therapeutically effective. An appropriate effective amount will fall in a relatively
broad range but can be readily determinéd by one of skill in the art by routine trials.

25  The “Physicians Desk Reference” and “Goodman and Gilman’s The
Pharmacological Basis of Therapeutics” are useful for the purpose of determining the
amount needed. For example, it is generally expected that an effective dose of the
polynucleotide will fall within a range of about 0.001 to 1000pg, preferably from
0.001 to 100pg, more preferably 0.01 to 10.0pg. In some instances the dose may be

30 from 0.1 to 100pg, preferably from 0.5 to 25pg. In cases where the dose is
administered via needleless injection, the dose may in some cases be from 0.1 to

25pg, preferably from 0.5 to 10 pg and more preferably from 1 to Spg. In particular,
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containing the COW pronoter through RIA pPJV7531 was cut w t hXhol and
BanRl to generate a vector fragnent into which the insert fragnent was
| i gat ed, woeuddasmysi n pPIV7554. (c) pPIV7568 (CWIF ao i nProrgB206dBodsy43’ UTR,
HosAg 5° UTR, RB&A, chicken |vsosvne s.p.) pPJV7563 was cut with Bgl and
EcoR to isolate an insert fragnment containing the HBV 3'-UTR and RBGpA.
pPJV7531 adoseUhaybd by S . . ment into
whi ch t he insert.ﬁa.gprtrggtﬂsaggC%g’%%g%e?gﬁﬁfﬁﬁaéﬁé%ﬁ%%@ (d) pPJV7572
( OW( RI AZstllplestipiongions sughRs, b énatpnge, inJFiR, tRBGhe, folar ok &ve heediebass® S. p. )
r PIV7563 -gﬁgﬁ%&gt with Bgl2 and EcCoR to isolate an insert fragnment

t

cont ai ni n1 e HBV 3' UTR and RBGpA. pPJIV7554 was cut with BgU and EcoRl to

generate a vedheomkicagi®ififer hiindtiaMa@hhidthioh AS8hdeqhERATBIMistWRRnldrgat ed,
resulting,in pPJV7572, Exanple 8. Construction of Beta-gal and HBsAg
Vect ors UBF RYstthe redy bxerigaied: Inpagirglaochfoll Rwingcay initiet imvewiizationt 3 ons( a)

pPJIV7557 4Brbanddh L ' . Hp: - .HbsAg 5' UTR. and RBGpA)
Chi cken DN%% vvasg%C??gaV%pﬁ%P blfkf %ﬂ%m%&?@ﬁg;@e ‘jﬂ%}%{, IJ“%E&%P%OmaXQf’nfgﬁd JF442
(SEQ | D Naxtargp, adebechsani firtm Bgy bof thosk Beamfdnet] hefedn| Bhesudiect nsert fragment
consi sti Qf. the intr and fl anki.ng exon sequences from chi cken cardi ac
actin. p%%%@%g{/%lsm@ﬁ OWFW‘%?}? PtAngSf B Wsek g0V eeks crmgnths tegymenthsi nt o

whi ch t herisixsféithé ARAGTRE iniMASdhlifidtffdy, resul ting in pPIV7557. fb) pPIV7S58
(Beta-gal, CwWfcK intron), HbsAg 3' UTR HbsAg 5 UTR and RBGpA) Chicken
DNA Ws PCR arBong instangp.tanysidierecid comundet (fSRQnvVENtNG 56) banskdik444 (SEQ | D
NG 51) an .10 anH..to isolate an insert fra nt consi sting
of the i %to {ri}(glhc%grg{j‘p*tﬁg}rﬁ‘k@%g&ecf%%a%%a‘apesh?%ts ﬁ} ?I&ﬁaﬁﬁgﬁ%ﬂ?ﬁ?éﬁgg‘ér atin gene.
pPJV7488 camstructitnawibt lonBafitost GesoribREtictein fa6t exprbsA BN ddihaniiach t he

i nsert frﬁtér;nﬁnt was |igated, resulting in pPJV7p558. (c) PPIV/578 (HBsAg,
CWE cA i ¥ YT consLye) My Rgpreonsiagignepdingranepidne@pigensPivasefermeds cut with
Sai | and BabbthicBnitiRdh [ g gSt of e _CW pronoter
t hr ough i'nt fon regi ons, g\ﬁ%% 6 ‘\gf\ghsl&gﬁggw @%g%a%?ﬁealﬁlgg}gfﬁ—im%e prepare a
vect o f tegeentoré agentsmre givenfherdimthey mafyringamiotlanes adinipadt@dd resul ting in
gﬁjvgggi&?;gaggtel@!: éllnlel t?ageo(ugﬁfséar\%’equen 1glfy|.< Intron), HbsAg 3° UTR HbsAg 5° UTR

In the case where one construct expresses an adjuvant and the other an
antigen or antigens, the antigens may in particular be from HSV, HPV, or Hepatitis
virus (particularly Hepatitis B virus). The antigens may in particular be the HSV

20 ICPO, ICP4, ICP 22 and/ICP 27 antigens and preferably all four. In an especially
preferred case, the antigens may be an influenza antigen including any of those
mentioned herein and in particular HA, NA and/or M2 and in particular HA and NA
and especially HA. In cases where such antigens are expressed, the adjuvant
construct will in particular express LTA and/or LTB and in particular both. Any of

25 the adjuvant constructs mentioned herein may be employed simultaneously,
separately or sequentially with any of the constructs encoding an antigen.

Any two entities of the invention may be administered separately,
sequentially or simultaneously. The two constructs may be administered separately,
simultaneously or sequentially. The two may be administered in the same or different

30  compositions. In particular, where one construct has an adjuvant effect the two will
be delivered so that an adjuvant effect is seen, that is the immune response generated

will be greater and/or for a longer period than if the adjuvant had not been
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pPJV7558 was cut with Sail and BarnH to isolate an insert fragnent
consisting of the CW pronoter through intron regions. pPJV7496 was cut

wi th Sai Iwendoddaedds t o prepare a vector fragment into WeCTIGER2b&s/ G005l t
fragment was ligated, resulting in rPIJV/579. Exanple 9. In VitroAnal ysis of
Anti gen Expression by HBsAg Vector Panel sOn day one, SCC 5 (ATCC) or Bl16

(origin i .avaj | abl e at, .ATCC) cells were plated on 6 well
tissue cﬁﬁ‘%‘ﬁ?‘é’g@"ﬁf’\é‘?@hg?ﬁ %}{4 %%rgﬁeﬂes&s ch"’ tﬁﬁt"gﬁ’ F‘BWEBC@@@@? over ni ght
in an i ndelhatret in thitveanhostmmsition, pRf@atly opaRAdaatd dafridreatialéL aosmBended by
ATCC. On day two, the transfection reactjon was performed. For each vector

to be teSP¥HcaBghParyeles pespnRE? FeRstpchBaykemizad; wigh quspnpitigees | nc, G and
| sl and, %yiﬁ@ﬁn&ﬂg%g&i;}cl{ suth afRliri E)SCMS%%}H)J &m 11:%%?({6]8);1‘()9' s,

G and Island, "NY), and owed to 1 ncubate at room t'enper or 45
m nut &s. afpef bachmbisetions dfa dleratigstfadnstany distussetb@einnas i xed i nto 200ni

of Optimem(r) ;at_4Q m.nutes. At 45 mnutes, the vector and Lipofectin(r)
sol utions wer & ﬁpggg%retdoe I%Or%iétper&n@eélwlﬁmlq??ngﬁr‘fCt%l?}ﬁ?‘Sé‘?ﬂePE%éﬁeat ure for an
addi t i ondlivedoniteiscelibMEing g paRicle-fieBted REVEF éMRiquEN aichd €d host cell s
were renoved fromthe incubator and washed tw Ce V\ntqn Optimen(r) nedia. At

10 mi nut 8¥diatedgnetheds fopdelineripe puelgis astmdpargiansers kpofremtthaprt) / vect or

m x, and |Im 0 i ded tao each of 1. cell wells. The
host cells \Ae?iem%’glf %?%Z%%dgﬂ%tﬁ@%%\ﬁﬁjg@g?n %831%87 ?%’\%‘gpat‘%g%t undi st ur bed
f or %0 howhich @mpndse chrripopaiticled eodted Witk @ nuleic)dcide@ingtrudtiof thi|ds renoved and

r epl acedmt%y st andard i:e.ll irit,ena,nce media. At 18 to 24 hours after the
medi a ch4¥N§BUOT THARMBY a(h@npgm eigrcdopstigineidhe inventieia was renoved from

the ] 55t Wieol Al AN A0SO, hAl ANbARI,SEREessi on by placi ng

the sanples into reaction vessels provi ME(r) Monocl onal
Di agnost mediated delyerytdevicabor at ori es, Abbott Park, 1L). The vol ume of the

t est I . ht,. vol f 200mM .with PBS, .th 50m of
conj ugate. and’ FieBE Rt O uReli it D Labne Ca b e hePyeatel | o
i ncubat edudleic a8d rdlBeHl@Sordd céa@@mﬁm@@(e.mo@@carhersﬁéihg a%ﬁag\ms hed cl ean

of all liquid reactiaon cqc;quonen_ts. The beads were transferred to new tubes
af t er whischnigpesdmoyn ip theqrt. desraienpartiples gfstlepteddromnnidtegialsavhigdhavenut es, t he

col or de ; i . addi-ti.on of. | Msul furic acid,
and the gilﬁg%gﬁ%@%hg&ﬁggzp %ﬁ%&g%s ?’é’é‘téa@? élgg(gforzl’%ﬂﬁ?ﬁu%ﬁe data shown in
Fi gur e ldéliverhfom\egrasiide-atslntabdd®eryedaioeg Typicallp eadidppirciales h) 4 S from two
experinments. As ﬁhovg; i n_Fi gjé‘rre 1, tge addition of RIA the HBV 3' UTR or
both el et PEIgmMIhL fo Sy B exemie Sr oot Prefesblnhip eny Xusme at i on

regi on) bdes eRsatidlee i ' !m - shown in
Figure 2, the additi oﬁ%?éﬁf?fgﬁeﬁgogﬁ?@%&ﬁ% er'atlﬁo%tr?ﬂn%‘ﬁecaﬁﬁrcken cardi ac
actin i npudplesigeavibaglecourset depepdvtiprdimueter of thx tangetidBNs.31UTR and

pol yadenyl ati ﬂrs]uarlﬁ%' ne)r pialqﬁ;ieesaa%;e sgeleec)t(e%r @gnsliir?egt r?l];tal_sissﬁx% rLQtal%%?el ingrtcel 's.
in that they are not physiologically active. For the purposes of the invention Iron,
Cobalt, Nickel, Copper, Silver, Cadmium, Hafnium, Tantalum, Tungsten, Platinum,

25 Gold, and Stainless Steel may, for instance may be used and in particular tungsten,
gold, platinum and iridium carrier particles can be used. Tungsten and gold particles
are preferred. Thus, in a preferred instance, the invention provides coated carrier
particles which are gold or tungsten. Tungsten particles are readily available in
average sizes of 0.5 to 2.0 pm in diameter. Although such particles have optimal

30 density for use in particle acceleration delivery methods, and allow highly efficient
coating with DNA, tungsten may potentially be toxic to certain cell types. Gold
particles or microcrystalline gold (e.g., gold powder A1570, available from
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5 Exanple 10. In Vitro Analysis of Antigen Expression by Beta-gal Vector
Panels SSC-1 5 or B16 host cells were transfected as described in Exanple
9. At ei ghoeeov/ase39Bourty hours after the nmedia change, Prh®/GB20062000344
supernatants were renoved and the cells were washed with PBS. After renoval
of the wash the o cells were |lysed by incubating the ceIIs in 500m lysis

buf f er y fha ag%?g %ﬁé‘t%@g\x‘a IQWJ?xx}lﬁleoH‘}ﬁdmsef(\:ﬂ%ltﬁe B?e hdal | owed by

physi caI e ceI f the plasti ysates were
m cr of ugé€ehld particles providetumsfotroity ermm(awaﬂdbldﬁblml’slphaﬁhem&al'son particlof t he

cl eared | ysat re adde 0. 50 of £ (80u

o- nitropﬁéﬁﬁ/?febge °56y?lgh£?sq{% %ﬁ?ﬂé\%‘@ a“g‘??l?‘;) an r %%at ed at 370C
for 10 5ph@icROsizdsadieding 6108 gt le@dhc‘é@%}éélt?ypmﬁir&b‘ysﬁélﬁn@g@dtl on of 500m
of 1M Na2CC3 and read at 405 nm Data is presented as the ratio of the

expr essi @rp\@ciesmgm@aarvdeﬁltzaﬂwtwt@ﬁ, tyriceBnin thpvangs of §r1- %éfrh) vector to a

base vec evl_p?hetal k&l‘ap&rﬂfce ?eé‘b ya eﬁ?}‘ca 1neggﬁ bvi H‘Z)r% nts to a base

vector ( exon an on) 1ncr sed t he
expr essi @fﬁ@énthehtatgﬁﬂgﬁwhcldtlaahdih cell lines. The results for SCA 5 cells

are shown in Figur Addition of eit hi ¢k keratin or the

chi cken car di d60%8 ?rﬁfm%r%‘ﬁa{%“@%@@qwe@ e@ﬂ%’%r}Bﬁ’iftaé‘P %Exon, the HBV
3" UR a i I af bet a- gal in
bot h cel BT B R o oo o Exanl ¢

11. Im Vigeneraliy edipbing aq;fedAm'mged amopné@fﬂmomngﬂ&n with yesmed DPEel SCC 5

f d . Ei ght
hours podiis SHGPERPREE, ThE Arelmaerbiipat st iauat rolfegt? B s, oo ach
vel | was chingip Wasdire: 1o eh@ur@ ufiforedityPEShé ﬁia@t»MS’ﬁ el AN bk&lip»itahbﬁ of ND) .

Cells O were Tixed with O OS%gI uteral deh PoI SCI ences Inc, Warrington,

PA) di | uteanydieiprsdathe coai@ctmtl gs eayb ablegnembungeitt ure. Al l

subseque hes bet ween
cach i noabspPERPEY B0 5] B 30l burfoct 9\"%% e@%{@%& SPGERS o of
5% dry mildddet Bito al?&ﬂvérylaas"sam@fdrase 1d\1halrw¢dldrq;art[\%)-med1aﬁlaﬁlel1kmgfubat ions with

ImM of a . 1:1000 dilution of anti-gD nonoclonal (ABI, Colunbia, MD) in 2%
dry mi |k IpSUBEERS. 0 059 Tween-20(r) (Sigma, St. Louis, MD) and 1m of a

1: 2500 dil uti ?(b)éi‘f al&%ttwé‘%écg&%@&edfﬁ%s 6Kk un\@ﬁh@ﬁ"@&[moﬁnuﬂ@d dsh, PBS /

0. 1% Tween- 20 fol | oned | or was devel oped using 1m of TMB m crowel |
subst rat e)a(tBlutﬂff)(gomsngm WotthglatifDpan tehearriedheutiusing th@&l@VQtd@Wéf@dw th IM

H2S0 |, ui.d _was sfe r.ed asti.c_cuvett tical
densi ty rsgazg‘ gltphﬂgﬁﬁcr?}m tlﬁpellgﬁfs Sas f ﬁ’éan}pé‘f ﬁ% B&W‘ﬁ"geoé[%r essi on of
enhanged caf ©8ambinkd wath dnblof @fbre biRiYaRABeutieklPaicEptableCkoihidnts & base vector.
Addition of RIAwth or without the HBV 3' UTR to a base vector (CW

pr onot er ,vebielns tQREPVisls 3 udfably |campeﬁtl%gm§0rmﬁweéa@€women%%rﬁrtb@s| on of HSV

%E()alrrgl 20%2.&%# "{?4"‘%%‘@?@5. SO (ﬂ%\%t %ésggpr ﬁsﬁgﬂ%%%%%ﬁg%g gr 4Panel S

SCA 5 ordrigngp vhoaim deidgs sprey éryhmgrf@md@ﬁg{tyo@hﬂmamdjﬁpbpray—ﬁxmpI e 9. At

drying, spray coating, precipitation, supercritical fluid particle formulation, and the
25  like. If desired, the resultant particles can be densified using the techniques

described in commonly owned International Publication No. WO 97/48485,

incorporated herein by reference.

These methods can be used to obtain nucleic acid particles having a size

ranging from about 0.01 to about 250 pm, preferably about 10 to about 150 pm, and
30  most preferably about 20 to about 60 pm; and a particle density ranging from about

0.1 to about 25 g/em®, and a bulk density of about 0.5 to about 3.0 g/lem’, or greater.
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eighteen to forty hours after the nedia change, the nedia supernatants were
renoved and heated at 700C for 30 mnutes. 10 to 25 m of the

heat - i nacwOovadsas2®8per nat ants were i ncubated for 5 m nutre3/GB200%/DH3LO*

vol une of 100mM 1-honoargi ni ne. 500 m of al kali ne phosphat ase reaction
buffer (cat # 172-1063, Bi o-Rad, prepared according to instructions) were

added to the sat es I NG g ] s. The
reacti on was é%cggitﬁgae(gy% %%ag?ég%gfoﬁﬂvéﬁ}ngﬁ Kggbér%?woa% &Wﬁ%@ﬁ%t@ead at 405
nm  Dat gallaget 6 eigRASIdsies badnuttidoe tdiaiazsr Businventoh therhfoneeldo

(containing an intron, HBVenh, or hoth). vector to,a.base vector, or the
rati o ofProYideskfeowgsressrigsle fore ?P}g@’ﬁf%ﬂ ‘Seg’ivaﬁ'aqevtfgﬁf’mé@mtgo t he hunman

TPA si g&?}hteg‘jﬂtt%{ilﬁs MRGL BiventfdD. SRONBorltAinshyooRaprisd @n Addhdticamy of RIA, the

HBV 3' el enents to a base vector ( ronoter, exon and
pol yadenyhlat containegemddsingsutabledntonet efipe pasiclas. dhe saiples gaBbe 6 cel | s.

Unexpected]y, .only the_.addjt.ion qf. the HBV .3 or (CW

pr onot erp,a"%%ﬁq aéﬁ(fteﬁa? ffﬁ-a’él)"f\%‘f”éﬁngrjihef%%Wﬁfalfynsg%{egggégta egé%% Bﬁsgfs;si on of SEAP
In SCO Rkl fo prgeivt tRnteplitpsana forprpdtiofamtil tsymeieliey tdovibjectapr ot i ni n,
chi cken | ysozyne, or tobacco extensin to the N-term nys of mature SEAP

al | oned Tl costdiness era prefeeabb adentse famdirect psednaqrarticiemegiated istiNeiant s of bot h
cell lines. Results f r ' ' le 13. In
Vitro A o mcdye R B Eleh® o o 4 ibhte o ol SURIR Cna

Pept ide Eaagles Shilthediker TBE pattioktdetietrysievierecdr Assbepbededsn descri bed in
Exanpl e 9. The nedj a supernatant,s ere ed from eightee o fourty

hour s af Peloagierbeonsifion ‘Eﬂ’i‘%@gaﬁma@%ﬂ Sag%gp%é@@‘éfﬁs- %ggrq‘f%@ﬁ%at ed

over ni gh it ateti g%rmléd%{aﬁiegm #13382, 1/1000
diluti on&el\ﬁéeclér oﬁr?gtaggog% tr‘%gr?gj l?ﬁ(??gé? perl-cwe | . Al subsequent incubations
| asted 1 hour The¢ comainet iavdactathe pertisies hrapaskaged coadwithar bg labeHeda NaCl , 0. 1%
Brij-35,.rH8.0) between each incubatio The. . cked with

| oom  of 19894y e Fompesion &) Pé%ﬁe‘b i Q%%SS%? Fﬁg%uﬁaﬁ‘ﬁﬁgz‘f?%ﬁé}?{‘ uted nedi a
supegnat @&{teﬁln&rbaﬂiﬂe%ﬂ&l@d Ruithfagiotic e we Yori brescrt8.byQ. gepmfivene- 20 (1))

This was foll owed by incubation with with 100 m_ of goat anti-human Igd HRP
(Si gna #aG029, fo1 esoapedhe Heodand DrugiAdimingsrapion.rdoreip die jlice Ndigii¥Soned by

col or devel opnent | n T kG lea SO SISE Bt Eale JP@e! €act i ons
wer e st 061%?&89 i p’ﬁh‘%’%ﬁﬁgykﬁ?ﬁ‘ﬁ@@@ glﬁlgle?fg%%‘ %t 450 run. Data is presented
as t he r ahdleicatid frepaatvresaianeddhertincforhymaan adminidtragognal peptides to the
human TPA signal peptide vector. Additi 08. gf sag&al geﬁﬁt [ dgzs fromeither
bovi ne aprotinin, dieARERLPR S DIoNIdeyA PO 6 & v Y §VEhe N-t er mi nus
of the hymog &l‘fthfcrog&g'f)@fticf’c's lLeWRAnIfioRf Prefdr&ibly, SRFddivt8ieRicehss 1 nto cel |
medi a” supernatants of "both cell lines. Results for B16 cells are shown in
Fi gur e 6needleless syringe. Particle acceleration devices, suitable for particle-mediated
delivery are known in the art. For example, current gene gun devices employ an
explosive, electric or gaseous discharge to propel coated carrier particles towards
target cells. The coated carrier particles can be releasably attached to a movable
25  carrier sheet, or removably attached to a surface along which a gas stream passes,
lifting the particles from the surface and accelerating them toward the target. An
example of a gaseous discharge device is described in U.S. Patent No. 5,204,253. An
explosive-type device is described in U.S.Patent No. 4,945,050. One example of an
electric discharge apparatus suitable for use herein is described in U.S.Patent No.
30 5,120,657. Another electric discharge apparatus is described in US Patent No
5,149,655. The disclosure of all of these patents is incorporated herein by reference

in their entireties.
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Exanpl e 14. Use of the HBsAg, HSvVgD and Flu-M plasm d expression vectors
for inmmunisation of mce (a) Preparation of cartridges of inmunization For
each pl aswDaodeskmst est ed, 25mg of 2 micron gold powder peasyEoghea4nt o a
m crof uge tube. After the addition of a 250m aliquot of 50 mM sperm dine
(Aldrich Chem cal, Inc, Mlwaukee, the tube was vortexed and briefly
soni cated. Th d was d r ed by a

fresh | OOmM a??“g 6t ma?haéso %Jn\}\lglssgeﬁ%% Tegesﬁg xder[‘}gc,e ﬁ'ﬁl%g whi ch

25nmg of Dl‘déeme@na&ﬁﬁﬂumtaﬂaﬁtNu@sm@mbmmmmldtez@‘I‘tﬁe Pu\béervml ightly
vortexed, 100mM of 10% CaCI 2 Fuj i sawa Deerfi ef )\’gﬁﬂs added
to preci prediglessHENENGEVATR Iﬁ‘@mﬂtl &’élbhqfﬁ@nﬁﬂ‘@c“ﬂ?t% 200 tion was

al | oned 1g/oROLEERE 66%25119 w&%/z@mi ﬁ&%ﬂﬁ%{ é&@qn@r}%&rﬁtem&%ﬂﬂg}he gol d was

collected by a’brief mcrofuge spin an t hr I mes wth absol ute
et hanel ¢Spente.um Quality Products, Inc Gardena, CA) to rermve excess

B e oD ROy e R o £ PRSI Bl 8D T eeuspended [

Product s prdvided 4Rl ta0Rap @”ihstk@né%@%&’mthhh ézm ord-Ehirﬁ)vﬁJg*Sﬂdxﬂ tppe then

i njected |nto a Tefzel a tube (McMaster- Chi cago | ocated in a tube
turner ( botirrer dswstcyliader n@glylcwﬂamtte empaskagr anéhgisupersinic Prezitafislel a t ube

W th t he SS%CEPJ,‘%I s%llggpeé%geduﬁ[x ?{1 ?liééjg)r% é)tl‘(lfkflﬁ\é,d:&ltﬁ{ C&‘M&l@ was conpl et ed,

the tube S vac were ['oaded into the

XR devi eenteilerde. deasscitadainesd by to tupdedablegroyyrher rhérabrahesthat(ddg hadcci nat i on
Procedure Four to six week old m ce were anest etlz d with m'xture of

Ket aset a Seatest to oagey- Sléﬁi’éd%ar?ﬁm‘?afo’(@é%l?')com?ﬁ’@ E%?PIP wat. V\Mre’é‘ EiSved with a
pair of &l &Gdid ad%t-e%{ & th AN Rpﬁ'émo Qﬂdﬁx‘ﬁ%( RRRINY " shot s”

of vaccine were |vere via t evi ce 50p to t'he shaved area.
The ani rafhas dm:«:ltet}reectqndnmds aiowhikk the supqe@naﬂdwbbedt1afcd5| x weeks post
vacci nati on.

vectors, and SeBeipndbe Sl et rHFer e shrbrr e s TRV and F1u e

eXpr egSi Q?llﬂ&@ﬁlﬁb%n eRpalsion oﬁaﬂbeﬁﬁ&lﬁnftl%’de%ﬁd “HHRTEaddlabestitsts ik Si X
weeks, bl ood sanpl es were harvested from vacci nated animals. A vol une of

serumis @Iadtcéﬁcq’sii%ﬁ% A ewhersappeien DrssuTslinb@l upn susidgalylbseashesthe eact i on

| t
Aobort PURBLlE okl e ANBH B LA B R Gal il o AT bR 210 2.
of the salzn{/@yamie hbezls angekignvdis adhieud edpamﬁMgasa;ﬂﬁoﬁydnﬂ fioivqrattersf f er to

fall within values obtainable with a quantifjcation pane a .200m from
each vi al®© g?h‘fqué qreRKEef parigies £ ¢ faEst SyhagsAiere a‘{eﬁﬂ% fea. ngﬁg?lgﬁlﬁ?r 1gs, Abbott

Par k, 8;;3}158@@@%&@ m&pﬁo&{ce{mga e%ﬁ&ﬂs@x’ilcg?ﬁ%: To each well a bead

was a , er whi c t he ‘vesse S seal ed d incubated for two hours at
400C. The wel IThewtigenyrsystenvaiebaibed fin bit¢rnbtianal Bublecation dlo. BEPORBME%. To each
washed Wellslo u\g/gss th%%ggr%y% g@om%iesg %néag gg&rge {g a{(c’celgltattee ind deliver powdered
compositions. However, it is distinguished from the system of US Patent No.
5,630,796 in its use of a shock wave instead of gas flow to accelerate the particles.
25  More particularly, an instantaneous pressure rise provided by a shock wave
generated behind a flexible dome strikes the back of the dome, causing a sudden
eversion of the flexible dome in the direction of a target surface. This sudden
eversion catapults a powdered composition (which is located on the outside of the
dome) at a sufficient velocity, thus momentum, to penetrate target tissue, e.g., oral
30  mucosal tissue. The powdered composition is released at the point of full dome
eversion. The dome also serves to completely contain the high-pressure gas flow

which therefore does not come into contact with the tissue. Because the gas is not
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whi ch the vessel was seal ed and i ncubated for two hours at 400C. The wells
were then washed of all liquid reaction conponents. The beads were

t ransf er rwo 20@/082388t ubes after which 300m of col or deveCommnac/doodsfier was
added. At 30 m nutes, the color devel opnent reaction was stopped by the
addition of IMsulfuric acid, and the absorbance of the reactions was

measured_at 490nm i.n antum L1 (r) spect.ronhot onet er, bot.t

Labor at o’iﬁﬁ%%e?i ‘%ngtt}fls aslﬁ 4 Pﬁrf’molr{\ it%e Sé’g"?cnt‘? 6‘8}% glﬁfeqttugert' E&;Q}%Cdéflg? es the

ant i bodycan@éalsed @fothersatipb&l dnotha@ryiss scngitivh eppiansiaie ex@hplete sanple with
a standard curve generated with the quantification panel. These anti body

| evel s vigliver psticlesorpiniealy Bvasiys SEeisH sit§tt ors. The data shown in Figure 7
are the geo j: I || q:adn i it parti cul ar
vect or. Anar‘;li%dslagé% e})éli%lg\?e?%\nﬁ{niﬁvd (B%I\E/Bg%n'?lsg ﬁ&ﬁér}?%cggvgﬂgsc%%v\ell Cost ar
medi wm biakeh figm BlsiiBjactp tiet tems{oEmsé eellsSherebding reimplantetish thegiubjeP¥)Faner e coat ed

with a synthetic Flu pept i de / Bi osour ce, .Hopki nto MA) at a
concent r}é/?tvf‘iﬁ’rﬁehw ey RATHFlC Iy epEd ?E%%HWP@%EWOWY’WE’FWP& MD) and
i ncubat egly QY& mAlIPNhtrahudREly % ﬁ%@ﬁﬁp%&@ﬁb@@nﬂmﬁe times with 10mv

Tris (Sigma, St. Louis, M)/ (Fi sher SC|entific?/0.1%Brij-35

( Si gnm) , intrhparitpnesl kadtrawenhug o arly od infcapicyladkyd Drefioeabl, delivssy isvel vil l e, NY)

in PBS for 1 hour.at .roamfe rat upe. S Ny ations were at

r oom ¢ erfoepine iy Rl B E Rkl el et R IO S AR oy ¢

stat gd adigfécentifiedWrartllyeliffeeatiated sdllaRddr ab sdth gélid ofttddod @t skilV? nouse

sera) and a_negative cqgntrol ag'anti_- HBsAg mouse _sera) were diluted in 2%dry
v

mi | k/ PBSHerobBsts Tiashorsterably, deliverydy toagkin eridemsad gells n t he ELI SA pl ates. Goat
o | A AR A e ELl La
Aesoci ate. b L g HdeDhiR ol SRRIAIE RSB ih ARG IR JURIECT R 0P

Tween- 20d¢sage fomciukstine phdin ai amdwort det adll bb prphpheciicedly andfop ugat e ( Sout her n
Bi ot echngl ogy).. dj.l u . 1: 8000 in PBS 0..1% Tween- 20 fol | owed. Col or
wasdevel @E'X‘%fﬁah}jeéfeﬁg‘@uﬁst %Be¥§§@*%feﬁéﬁﬁﬁ§uﬂfqu&e NEJ°™ The reacti ons
ver e, 5t opRaehIik hmbMitiEmQdipstsuigeitabAsg HEAA u@&n&'ﬁ@mﬂéﬁoﬁ@ﬁmx

va

preci sion mcroplate reader (Ml ecul ar Devices, Sunny e, CA). SoftMax Pro
4.1 sof t digease pnenditisinasynmsarns asyl wild Salliweadrelagivelybeendatansethghesiode titers
using a Lour-. YSLS. 1l . el i st andard

ser um - wER RGP Bhe G Gl e b RE SRR S by Mot o0 20901

pl at e- t ofrpinal. @0 Marli080 g inorBssfbiablyay.@l ®ildwdug of fuchpic scid perAtat.ysi s of Sera
for Anti-HSV gD _Antigen Antibodies 96-wel | st ar di um bi ndi hg ELI SA
plates (HpwRe Beiexsrt prount 1scessayy V,arxsslspf:%g\ng 0@ B¢ agF M §FOFI8Y gD (Viral

Ther apeuliriion SHRERAYINaL Béi%?ljegte&tan@ﬂfe Sildr BB seytiga! 10 PBS

(Bi owhi ttaker, erv and 1 ncubat ed overni ght 40C. The pl ates

wer e was bedebtedy pewell msrethenfactord OhdviafipropridtSieffactve Smouhbernshe Mdjilyl 50mv Nadl
(Fisher Scientific)/0. . .1%Brij-3 Sigma)., the locked, with 5%dry mlk
(Bi 0 Rad ‘?_tﬁ%‘BP%‘{ @%%S,ch%qaaeﬁtﬁrég; Slf\ll&) P ﬁx&éégs ﬁfﬁl]( Igei%rc?ﬂ‘r‘e at*% oom

“Goodman and Gilman’s The Pharmacological Basis of Therapeutics” are useful for

the purpose of determining the amount needed.

25

Assays

Comparative Expression Assay

A suitable test for element utility determines the effect the element has on
30  expression of a polypeptide. In a preferred instance the polypeptide may be an
influenza antigen, variant thereof or fragment of either. The basis of comparison for

testing utility of the elements is a ‘base vector’, generally (unless otherwise noted) a
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tenperature. AU subsequent incubations were at roomtenperature for one
hour and washes between each i ncubation were as stated above. Sanple nobuse
sera, a swendavi$239Ri gh titer, anti-gD nouse sera) and aProega200620003t r Ol
(anti HBsAg nouse sera) were diluted in 2%dry m | k/PBS/ 0. 05% Tween- 20
(Sigma) and incubated in the ELI SA plates. Goat anti-nouse 1gG (H+L) biotin

conj ugat ant i bod ut hern Bi chnol, o AssnC] , Birmngham AL)

di Ijut gd %Faé%%w?‘ﬁ %@@F?ﬁlﬁﬁ% 8 THBRSS Qgﬁ{%wmn 3, the'S

strept av iulimfrbmrHsva;ﬁlémrmech@i@b@ﬁ%tacglfa?iﬂ%g@dg.ﬁfwﬁ&ﬁfe ioB! PsaedHag! 09y)
owed.

diluted 1:8000 in PBS/0Q.1% Tween-20 fol | or was devel oped using TMB
subst r at & ¢BYoERressifn 93 cafipg sequemye. Typicallyathe basesvastoras pRIOGI3EA, with | M

H2SO4 angdpitiey i X ision mcroplate reader
(Mol ecul gr ‘%Zv?ic’gs g&ﬁﬁgl{/gﬁﬁe %) ) g&’?? %g&aﬁggbﬂg{%%ﬁ?%%e (Mol ecul ar

Devi ces) meatonsiibréin with theihlatve nesiipaediéleinichte mayUfel dhgplayddaisra has anet er

anal ysi s. Titggs wer e nor fﬁﬁd to the standard serum which had a

pr e- det e e dn O7¢ Bptangeyp FeavhesepplogedasaRkasa vecton. aPEVIU 2| at e

vari ati oppyVRemsl 4nd pRMEL 780 Wiyl ds o bR fed AL Geckors, CONStruction of
Plasn d BRovI AT P T e et QIRASTHIRS foelots. pPIVI 671 was

construct ed whihe hasigeestiosheterdlagans axpnessd 3'HETRemegdied, onpronf{dtd) anti gen of

descr bed{UEhe SRy 1R O 1 e R e e is e fomer (1)
Engi neer cregtettbe expeisivn Ve 008 ofdhé cleinehis JEMH VeeRhd Sidcdsbal fidrgial  pl asni d.
Cl oni ng the Expressjon Gene The codi ng sequence for influenza HA was

obt ai ned™3y bs s¥eRpRIaViEh ¢ tssbyequencesnd cpmpeisd avifhol Yase sewnohialhusy eact i on
(RT- PCR) ﬁ?]cﬂgﬁeﬁgrafi@?&j %éﬁﬂ %leaeé& | e of A/ Panama/2007/99 virus
or Dise

obtained fromthe nter ase ntrol and Prevention (Atlanta, GA)
as a source ofTht bagplvattersandaes ket aa¢ irshsEHWs] intbhaithlsik howicals sieps wer e

enpl oyed i n ¢l oni.n he expression gene, HA:_ RT-PCR production of dsDNA
f ragment th(?fceﬁ?f\lﬂ’%lggﬂtef‘?ﬁp(’%“ ?’%ﬁﬁ%ﬁ’f’g o1 Jyelerglpmammaligpdgat i on of RNA
segment  delfMie GleANs itﬁblélcéﬁsqaéiaaéinﬁl&}a‘ifan@?ﬁ@égyﬁﬁﬁ?hg@k@aﬁﬁ' i\ sequence

u
anal ysis of the H3 Panama HA codi ng sequence wt segnent 4
cl one; aRl3 oaCOSesHe IPemue instanices; SS61§enBi ArellemBbe fangdowdt  cont ai ni ng t he

8 e SO SO AR e IR B BB 1
base vector, for example at least the same as or greater. Preferably expression is
tested in more than one cell type and with more than one coding sequence. In some

20  instances, a functional element may cause expression which is slightly less than the
base vector such as, for instance, at least 25%, in particular at least 50%, preferably
at least 60%, more preferably at least 70%, still more preferably at least 80%, even
more preferably at least 90% and still more preferably at least 90% of the expression
of the base vector. Typically, a variant or fragment of a particular element may still

25 be considered to represent a functional variant or fragment of a particular element if
it shows such levels of expression. However, preferably functional variants and
fragments will give rise to higher expression than the base vector as discussed above.
The percentage increase may, for instance, be any of the percentages mentioned
above.

30 Suitable experimental protocols are provided, for example, in Examples 1 to
18 below.
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Engi neeri ns the Vector Backbone, pPJV7563 The plasm d backbone for pPIVI 671
is pPJV7563. The majority of the plasm d backbone sequences in pPJV7563 are
al so fournatoizno8ERX38128, a DNA vacci ne vector that has beem/GBzadoumdzd in
several human clinical trials. This section provides a synopsis of the
construction of pPJV7563. A detailed flowhart isprovided in Figure 14 of
the cons 5uct|9n Pf PJV75 3A9nd pPJV1671, and a tabul ar conparison bel ow
(Tabl e 2§—OP—QEV—6F%ﬁ%%%§—%#—pﬁ%%nlds r\WRG7128 and pPJV1671 is provided.

The map of pPWHerdthd poBpsitidstio ba efprgssee islén anT@bheiﬁrtEﬁftBﬁrm:gﬂfe of Key

El ements in Vector Backbones Pl asm WRG/128 HBg@%) and pPJV1671
(1 nfl uen%“@‘ﬂ&?‘ﬁﬁallmﬁﬂ’@w%lﬁmw é)é?rﬁegefreélj\?wt glemgatsnd or steps were

ol vedlioRAOLASE b te LRl oRASHE fhe BRI o SoLinclioguhie. backpone.

pPJV756 ustr at gure 14 et dn of the Nhel
-Bgl d | milnendaranbigp® IEHHSt themafior \ramsmmﬁ athenfin theamsidy, Mardivet dancodi ng
sequence .into cPP“]WSG?’ i el di t he f| ﬁPJVI

i i

f671 H3 .Panama HA DNA
vacci ne SERERY nlﬂ“%%’ie Oéls%‘é @HEE‘GQH et oL B FPTET M KB Prfed al |
vect or b@&k&gmmﬁnwﬁﬁo@pﬁwg \E’cﬁﬂgﬂm&lg%ﬂafe thé Basidsbivegltdplgw i n Table 3.
Conmpari son of pWRG/128 and pPJ 671 The major differences in the vect or

backbonekniberewssponishe Geoupsiof mi¢ejare gaqoitptgshREy iz asnvestitagr B Ag and t he

fl b
rabl o 2. (erkas SRRl oBEk, oG8 o RO b tpirBpR R B B e |
human Cysiimehl-el fermtibbdMdels.nt ron A el ement and use of the r abbi t

b- gl obi n pol yadenyl ati on sequence in pI ace of mﬂe bovi ne %{owt h hor none
pol yadenyl at | SHISSSHEIERER is 15@@%119@0& he antihgdy dewpistiPp Y¥h%71 descri bed

have de smal |l and
o ge. anPoapd B B0Rdm Al e B AP L e Rl BB Bl S ng PVED
of this DNAleeatas igh asom1ghnnssidmbcbeitmmm botﬁmppﬁreelﬂtﬁforﬁqmttwu@rand

Functi onal

JVI 671 Th i ona PJV1671,is shown in
i gur o 18 PRS P sy egpr Brelerphlf tap E55Rle e Sherhulh ok R gBy ¢ v
671 eyl gmisehhe d&ﬁ%étifam@b&b@th%ﬁ;h}itypdfqﬁ@él%ﬁleﬁﬂg iR thapepseskidiy sequences
fromexons 1 and 2. This promoter is linked to the rat insulin intron A and

the 5 Urmebflnispaeimianses 2 $mncfend clement sraxngivariest topnantiodyditiara HA codi ng
sequence, hegi;n ?ch lggltléﬁﬁ’l s%‘%ﬁa[}ltm%te fix'tﬁeegase%&*&?su ﬁ%& Of’m' n the context

of a confensus oza Atton initiatton sSeq codi ng
sequenceinstnt®/lat astd 50y, i phrtiaulacatilgdst ﬁ(ﬂ%l plet‘dmﬂgz etlea)s‘t 6BIB>\/n(olriBVen h) .
Finally, transcriptiaon ter natlo ISfafeHlt edb ara blt1 gl obi n

pol yadenireferally at topgt 70 sl more preterablyableap®8 eremm&fmﬁ er#h Wht. on codon
of the Hiagems, gld ﬁpi;@eﬁéméf%%y 29ed:HB0R)o iR BBLy AREEQNWitPHhe Kozak

consensus sequence
base vector. Typically, a variant or fragment of a particular element may still be

considered to represent a functional variant or fragment of a particular element if it
give rises to such an antibody titre. However, preferably functional variants and
fragments will give rise to high titres than the base vector as discussed above. The
25  percentage increase may, for instance, be any of the percentages mentioned above.
Adjuvant vectors may also be assessed by comparison of a test adjuvant
vector with a standard adjuvant with both being administered with the same antigen.
A comparison of the adjuvant effect of both vectors is made using the antigen
administered alone as a control. Any of the adjuvant vectors mentioned herein may
30  be employed as a standard. The percentage increase or descrease in adjuvant effect

may be any of those levels mentioned herein.
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translation initiation, it was elected to use the ATG el enent supplied by
pPJV7563DNA vacci ne vector for translation initiation. Antigen expression

f rom DNA wecoeans23sect ors i s enhanced usi ng ATG codons t lratt/aB2ndeznoms4tso t he
Kozak consensus. Use of the vector-supplied ATG codon (via insertion at the
Nhe | site) results in a mnor 2- amno acid insertion at the am no

term nus of the. i.ng se nce of the HA e as depicted [ n Figure 16.
Origin of Nucltéglbtgbﬁggx %ﬁ@@gﬁp?pl%ggwov&%e%ﬁgxw &i Pe@BsY uct i on

hi story aeldws Saitshie pi@ododPat hiso dedcriBBI MIB @b PV TPBel@dssi gnnent of the
origin of all nucleotide positions within this plasm d. BLAST alignnents
bet ween vector conponent sequences and the GenBank database were perforned
to verify-tha : conponent assi gnnents have i ndeed been made. Table 3
| dentifi )ccéti oﬁi{%&%rﬁ%lbnent s Conprising Plasm d pPJV1671Sequence of pPJVI
671 (Master Cell Bank) Sequencing was perfornmed by the PowderJect Research

Departnent usijng Q agen aprep. prepared fromthe newly constructed
pPIVI 671 pl B %H&%@E%ﬁ%&l%@%rﬁﬁm%%ww with the
theor et i gilenS&H UBKE SR8 ¢ ﬁffelfe@'forﬁﬁ&s\%aﬁgz é}‘?é’%% & GhAgeditt i Ng the

manuf acturing process al so showed that séquence was also in
100% agréé?ﬂé%ﬂtwlﬁhtﬂlhécm@étmﬂrwmlamdlt'roasiaanszlwasequences. The vari ous

pl asm d el ene itio in the sequenge are provided in Table 3

above. Exanpl g@ggﬂg%é;@%nﬁ?%%l 0893&%%(’(0?@%3’8‘? BRACt M@hemﬁggeni city of
the Monoyag.emholnts,|taepeaiiiNietVaani 6amp BIPpeHidchtdl Rrrdr kil @&iAhFRbylypdel The
donestic el . was_used to investigate the i munogenicity of pPJV1671

ig nmo
t he genePg?‘?‘EW: ¢ allpyvedhiars described above in Exanple 15. Ei ght-week ol d
donestic white pigs (barrows and gilts) were utilized in this study.
Hemagl uttination inhibition (H) antibody titers were nmeasured for
candi dat dethaddy ani mal s and were < 1:10 for all aninals entered in the

study. T qr ..ani mal s each were vacci nated by PVED of the pPJV1671
DNA vach.ar %&Eﬁ—? “_ eceived primary and booster inmmunizations spaced
4 weeks apart ThESGRdArATPAN diditis ﬁééaSﬂoﬂh%ééoﬁ&n]ic%n %Nﬁa&h&%@é‘s

adm ni strations to skin. The DNA vaccine dose for each adm nistration was 1
ng DNA cé&llsiss b PER: eore hefferuwittat smdf Me®; (Ryomepa Cpaotdtiohglsladife, DNA vacci ne

bor hel | S hliEorch ool SBR el BRI B oo Gl el Day 28 and
bl ed on D&),2%u Tw@pmkﬁsatﬂr&megmo@@mm,rmaiggﬂé,xt)i, ggggﬁffgg%}(@{ e ts eZE 3gy

for H aﬂN b%g%/ responises usi.ng a standard HI )

are showh™N‘h VEgUPd V9L andia genarail Gldriehhghemical, i) Milvgke®NEDv acci ne

i nduggd sy &l k ' i L 100% animals with

mean Hi ?r’]?i o%@???gogq %‘H&%e% cfgfge}e% ht %g’ %&B@M@S@fe HI
programmed to run the following routine: 4@95°C, 30 cycles of (1'@95°C/

1'15"@55°C/ 1'@72°C), 10@72°C, 4°C hold). The amplification products were
removed from the PCR reaction by using the QIAquickdPCR Purification Kit

(Qiagen Inc, Valencia, CA) prior to cutting with restriction enzymes (New England
25  Biolabs, Beverly, MA).

All PCR products were sequenced after cloning to ensure fidelity of the

amplification.

Example 1. Construction of hepatitis B virus surface antigen (HBsAg) vector

30 panels
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antibody titer for protection against influenza in humans. Exanpl e 17.
Clinical trial assessing influenza DNA vacci ne construct in humans

| nt r oductwonods/qsbmmse | dose escal ating clinical study wesTaGB22006a0034t t O
eval uate safety and i nmunogenicity of the pPJVI 671 DNA vaccine which is a
nmonoval ent PVED i nfl uenza DNA vacci ne contai ning the HA (hemaggl uti nin)

fromA/P /2007/ 99 (H3N2) .  Saf et [4oring local
and systom c ABVBPEIRHSIA RO Rt Rt R L Ehagrebi o on” | °°®

| munogeiiggdsy was assessed by neasuring serum hemaggl utination-inhibiting
(H') antibody |evels. Three groups of 12 healthy adult subjects received a

si ngl e d¥tsingmateriel® of either 1, 2 or 4 ng of DNA vaccine, delivered as 1,
2 or 4 PMED admii ' T ' 24Ny R 8ofhingi ted serum
hemaggl ut i nata(;’i)d?}}-oiR i@% p?‘%?i Mﬁ%l'%?g%%dqizggp?nses 82’?‘9%FI % dlose | evel s,

Wi t h ¢ hethBhghes imardiatnstlyponaotet sauencesthefzgsxon, fwbipgonsndacci nated with
t he hi ghest dose | evel . Antjbody responses re greatest, at the last tine
poi nt t emardl seepay exgn ofthe AN DB ey gﬁ%@%&%ﬁ%é"e‘% _ﬁ\et %g’sc‘id}“}ﬁ ted to nild
to moder gb.6.2K R@ﬁé@ﬁ?ﬂeggggipgé g&ﬁvﬁf@@fis’mﬁrl@uérwed\yeqwdﬂca\@m&'pr imarily

sel f-1imting. rovi'de an indication of the safety and

i Munogepostirangcrifftionblerefiasy dlemienty ahdtheibevingenowthdwamene ed. Material s and
Met hods Vi Cé:d' ne and del i \é(;lg gist em For the clinical plasmd, the HA coding
sequenceP BYPAPhEE B BIHRAdar d reverse transcriptase - pol ynerase

chaip, reacti O?Bgﬂvm 2 GeRRtG JFPWRGTLES thiai sxghangeathelrebtdf globin

Al Panama/ 2007 virus as a source of tenplate RNA (virus was a gift of J .
Kat z, Cepelpadenfletionregions@RSpA )} ©F B&H#PPr eventi on). The H3 Pananma HA codi ng
sequence was inserted into the pPJV7563 vector as descri bed above in

Exampl e 15 yielding the final pPJV1671 H3 Panama HA DNA vacci ne vector.
Conpl et e seque)eRTIATEHAMENSV (fo inRPIMIHBY preffiSt HER ald RREpAbr backbone and HA

Ut act ot nop R 128 s Rl AR ETER L I IS ERRELENEER e o1 asni o
DINA hee g@}é@?@;}&rfg %m{ﬁm&ﬁktﬂm@%a b veish S@M dnd BLp 120 8eb14te an PVED usi ng

t he evi ce, uslingpreviously described nethods (Roy et ah,
(2001) Vaseit fiegmest Oatkiniay therEWY pronwtesoeroa lnand rartdithheondal ue of 1ng DNA

coated on 0.5 . cine qual, [ B i ed

quant i tyS?ﬁueﬂ%”gA%&ﬁ\déws%ﬁob&&agsgﬁgﬁﬁ%?Z%ﬁg%go en}:;c/dqilglr)lu% ce, and
absence @f j;hbeBubAeH RRoARERIIaKE B-UPR ¢ fHBs g put adughly #0td ofétet i ng The
clinical phase of the stug/y was conduct ed at NDS Pharma Services, Lincoln,

NE, and WEBsAemordinesdeipy. nING 2Baas corgith oo/ iaBA 45T Re\? BRPBEH ¥ hi r t y- si x
g? Eéfgggl ¢ V%l}ltgﬁ%oe\sﬁi%h VRS 608 REH ﬁ&‘ﬁnén?@&&% lfé)ated:rl%%lﬁnéin panpgsaphi cs of the
pWRG7128 was PCR amplified with primers GW1 (SEQ ID NO:17) and
JF254 (SEQ ID NO:18) and cut with BstX1 and Bgi2 to isolate an insert fragment
that contained the 3'-end of the HBsAg coding region. pPJV7293 was cut with BstX1

and Bgl2 to generate a vector fragment into which the insert fragment was ligated,
25  resulting in vector pPJV7384.

(b) pPTV7382 (CMV(no intron), HBsAg 3' UTR, HBV preS2 5' UTR and
RBGpA)
pPIV7293 was cut with X701 and Xbal to generate an insert fragment
30  containing the CMV promoter/exons and the 5’-UTR with 5'-end of the HBsAg
coding sequence. pPWRG7128 was cut with Xbal and B!l to generate an insert

fragment containing the majority of the HBsAg coding sequence and the 3'-UTR.
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Goup 1 Goup 2 Goup 3 Number per group 12 12 12 Mean age (years) 313 1
32 Age range (years) 20-48 20-50 21-49 Male:Female 7:5 4:8 5:7

Pr evacci naiDi2006/883985- 40) 17 (5-40) 12 (5-40) HAI GMI (r acgaB28edajoesiis wer e
considered eligible if they were healthy, age 19-50, not pregnant or

| actating, able to provide witten Informed Consent, and with

pr evacci g%g@! géggp n I . nza
A/Panana}g%jw >r§ig‘% an Jﬁi‘gﬁ eas%%ﬁ%ggﬁéé% &?lé%%ﬁ%%g%%d}étg vE’I{r‘#;rltt]h%suppre33| ve
t her apy two inb&t fragherfls woretlhgtedntestilting i0pPBKII82di sease, scarring, noles,

cuts or tattoos at the site of inmunization, allergy to gold, history of
chrysot herapy, receipt of influenza vaccine in the past 12 nonths,

i nfluenza- i kg) 3¥IRPIROTCRLV ARBONBERA J PUNE AR bebE 1AW LNt Season, or
presence of any nedical conditlon wWhere [ niluenZa vaccinatlon i s not
reconnenEEQmAAll subj ects conpleted the study and were eval uated for safety

and i nmunogen] th,the pti ubj ect was
lost to follo %H’évTé'hB’frHQtA me)e%?smg ﬁ??:%??%h%&?ﬁgml , as all 36
subj ect syRhPYNHLAGRASO(SBOADIRYD: 1Y) a8 TP 55 (SEECE) Neh0)athé P@Ri on, and were
eval uated at | east once postvaccination for safety and |rmunogen| city, data

wer e avaPlogB¢tevassit @ﬁhIBGaﬁlowddflS@@fiéﬁ? Bandh hnaaneepR 7 13$20n al | subj ects.
Al'l stud re in accordance with the Hel sinki Declaration of
1975, V\n%/eﬁ&t&l g%?g[{@tﬁgrrendrrents Edi nburgh, Scotland (2000) and the

| nterqati onal Conference on Harnoni zation guidelines on Good dinical
Practice (Step . \ ubj ects were assi gned
to three tre S B : el | basis. Each PMED
DNA vacci ne aﬂmvvs%amglcwﬁﬁys»@rﬁmml%en&a@%mhea%gm&?l (H3 Panane)
on 0.5ng gold. The first group received a single vaccine adm nistration on
t he i nnecordgipagtthol’ entef thefdBs/eg noding %wmd@ﬂiﬁ%uﬁ’f\ﬁﬂgﬁm cgt recei ved

two vaccin t ns an d atat adm ni stered
to ad anﬁtSésv%}é déﬁ”?ae OigEF faeyL?p‘f)éé’For Fe‘@ﬁ@h%ﬁ"g?%a ?rg]cel ved 4
adm pd st (ak ligsed, eesultay it pPFor3gy.total of 4 ng DNA. Vaccines were

adm ni stered using the PowderJect XR-1 device at a helium pressure of 500
psi, a pressure shown to be well tolerated in earller studies (Roy et al.

(2001) S td;omg_ta ) . : -l -8 and Tacket
et al. (%Mcwr 1 y nmunoseni city
Eval uvat i aﬂsvgajeécyonmemsessed by DN t or | ng vacci nat| on site reactions
and recordi ng

20 A number of plasmid expression vectors were constructed for expression of
HSVgD.

Starting materials
(a) pPIV7334, a derivative of pWRG7284 (pPJV 7284) that replaces the
25  HBsAg coding sequence with an in-frame Nhel directly downstream of the ATG

start codon, followed by a stuffer fragment with a BamH1 immediately 5’ of the
HBYV Enh (Enhancer).

(b) pWRG7202, a derivative of pGem3Z (Promega) with a stuffer fragment
that allows the fusion of a coding sequence to the human tissue plasminogen

30  activator (TPA) signal peptide downstream of a Nkel site.
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t he incidence of |ocal and system c adverse events during the study. A
subj ects were evaluated for vaccine safety and local tolerability at the
time of iwouwnéczaeioen, 1 hour and 2 hours post-inmuni zat POM/GE30/®@A348 wer e
further evaluated for local tolerability on days 3, 7, 14, 21, 28, 56, and
180. Systemi c adverse events were nonitored by phy5|cal exam nation, vital
signs, | aboratQr d | antlbody

t est’i ng. These Sl ' ' gird—ar te “ggﬁrzatlon

| munogeRBGpAY of each vaccine mas deternlned by collectlng bl ood sanpl es

on day O (pre-jnmunization and a 21, and 56 days, post-i mrclignl zation

for determ nat P®FOHRE Fga10TY ¥g§§72£5%d”ﬁ§ CNW&?F&/%B@? gigal [N
di f 4982
modi f i catdRRAndld Bio cﬁvmet@émmgﬁs befa}ﬁ&%g;@‘g Lﬁiu ) 1 Ro:21) )

Concept s and procedures for ofato survell ance
Depard neRAIdSERQR) N©: zz)chnﬁimaamuiseﬁky%ehanﬁﬁbcbl{btolmmate ﬁemwrbe Cent ers for

D sease ntraol . -3.5). i nj cal . da si ) Saf dat a, were

t abul at ego WW?%%%@%gwﬂ%g@% ‘i\gc‘?lﬂ]g Gq ¥ JF?W) of two

i ndependgid wHehah&idak ﬁ@@%ent%sq{gatea%lshmngh@bﬂﬁ%@b}e sane or simlar
results. Atiter of 5 was assi i he sanple had a titer below 10, the

det ecti on | i nPRI\639 easagtwith 1%65%@@9@&1&6@ igyemt frggmwath tine poi nt

d 95% th |
2o or SRR HEISE TS Bt U R P S SRR EPBRLRABELCT, ) ¢ o0
eachmosmngfawa)vm &dgmtﬁﬁob/hwhhhemsaﬁ frap@siit wissl 1gtdl eseldingen CATMOD i n

SAS. Differences in GMI. among t he three groups were alsq corrpared
Seroconv%‘?Js\{c;’r? rrg}t“é V("ﬁ@’f‘E@ﬁkstsélf@?ee@ilgw\‘/ﬂ&%PE%ﬂPBIe}Pm%@r thedMVn HAl titer
over t h_eml%s ?&rh&er steha&f& th@ﬁsistteﬁasn SRUQREG, 86l h%@l‘tfa%éacoé%
proportlono subj tsSa I eving ost-i muni zatTon"titer )

cal cul at exbnaofdhe bGHEY amjdnmémt@aolmgenb,yhe hi-USRuizore HBsA g, tisd evglingy ocedur e
CATMOD in SAS for e ' esponse |ink function.
Resul t's EP%S’?C&@IS‘%?{% r%géﬁl?’c?ﬂg{]& e#\ﬁ?g% 8Mre assessed for all
84 vaccine admnistration sites (Figure 18). The local skin reaction scores
fromall three grous (84 total vacci natl on S|tes) vvere averaged Ski n

reacti ons vver (0) PPV 30 REY onigtrom). HHEs Afeg 3 AER and BBGIF Nt hena: 0
= none, E = none; 1 =
barely t h| cker g’!r&’ﬁgs',s V%{:)S Oﬂflﬁq’éﬁ’ﬁw&/“ ccfnSﬁuag(?%sr }rt(ﬁ(ﬁ WS %galgégl oration: O

= none; Wascitariel HWRHE ahd Z/del mkalbteyandnwpﬂrmgmdu cammnhfgqm tséhdslboe polish.
Flaklng 0 none; i ke flne white dandruff; 2 = peeling_|like sunburn;
0t hfh@&{@pamygp Ir%g}g.tar{gp §&sand the CMV promoter. pPIV7384 was cut with Ndel

20 and Sspl to isolate an insert fragment containing the 3' end of the CMV promoter,
the CMV exonl/2 and 5' end of the 5’-UTR from HBsAg. These insert fragments
were inserted into pPJV7392 from which the Hind3-Sspl fragment was removed,
resulting in pPJV7399,

25 () pPJV7400 (CMV(RIA), HBsAg 3' UTR. HBsAg 5'UTR and RBGpA)
A RIA version of pPJV7392 was constructed as follows. pPJV7384 was cut

with HindIll and Ndel to isolate an insert fragment containing the 5' ends of the
kanamycin resistance gene and CMV promoter. pPJV7387 was cut with Ndel and
Ssp1 to isolate an insert fragment containing the 3' end of the CMV promoter, the

30  CMV exonl/2(partial), RIA, and 5' end of the 5’-UTR from HBsAg. These insert
fragments were inserted into pPIV7392 from which the Hind3-Ssp1 fragment was
removed, resulting in pPIV7400.
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Itch/disconfort: O = none; 1 = mldly itchy or slightly sore upon touch; 2
= noderately itchy or soreAs expected based on previous studies (Roy et al.
(2001), Rsotwowgisades et al . (2003) and Tacket et al. (199@Xx/GH2bocz0pssa), the
subj ects experienced | ocal dermal reactions, however no |ocal reactions in
the severe (score = 3) range occurred. There was no recorded bl eeding or
skin danmage. The typical |ocal reaction was characterized by mld to
noder at e erythenma, edenm, and skin discoloration, and occasionally

i t ch/ di scontf qugh pPF@T4AVWERPIhoThireh)SHBEAEISWIER ask RBGdAKi ng. | nfrequent
| ocal reactions 1ncluded petechiae 2/ 84 si ttglsfg%am ﬁr brP 6?%% (2/84
sites) and snaB-UdRalsss vasiogot gPHeEP? wasicoas g}n RSP §/ ol ved by 14
days pOSt ?#‘t& édi&[aﬂp‘t?m a%{dyéézftﬂf’as@i% ﬁﬁh&nd&ééﬂér@e@ﬁthaﬁagnﬁé $icaiged through 28

days. vaccifhation sites, skin discoloration was stil
pres ea’lt ihe HXV 2gD enel 3PS Vangh Radlcud withgRe/2 achs Epzdsl to/iacleiertbe RB@PPO\e subj ect

Obsor vodsly HEot HER RGBT R <Cema, a7 BprLf e GG IatEe” ©m *
treat rrenEf Ifl et SRR TS Evdd, fl¥uifling ®h PEIVIANS. POSt - i mTuni zati on | ncI uded

headache ents In 10 subjects), fatigue (4 events in 3 subjects),

nyal gia (3 events in 1 subject) fever (2 events in 2 subjects), cold
feeling in the ,-g 2 3 66 fypain (2 events in 1
subj ect) and ¥at LY - shivering, intermttent
hyper{ ensi on, AaJ'utJTmit@sts %tst@rufptrwmcmsamm(stractedxmuemrpmma%ubj ect). No
anti-doubl e stranded DNA antibodi es were det ect ed. O/eralha t he I cal and
syst eni cwasloervieh BelA0T prdrBelRdo ysglateqn insgrt HpegPR FoBtapHRg§ éder%tjnol ndi cati on
of the sgf I EMERhe RBG
responseglgﬁﬁY gpgg%eﬂgﬁ%?e§§§?%gﬁedﬂfB§Eahﬁg?ﬁgggyg Infhﬁenzépg/Panana of
>10 and s¢éfal. YhéseSavr feagbjents erhdigated iro pPEY 7400from witieh taypspi2Qkacci nat i on.
Baseline H_titers were all <40, and t ggvxle dgere no significant differences
in baselﬁﬁ@Rtﬁ?@@§n%WﬁH§“@W8bﬁ§mtﬁgﬁnﬁ e Table 4 above). |mmunization
resulted in significant rises in the geometric mean titers (GMVIN at al

time points in all three groups (as shown in Table 5 below). Table 5: Serum
ant i body Exasmde3.66 : ; i3 panslst i on rate G oup Day

Ser oconversion (% Seroprotectlon b (@6 Nean GVl i ncrease (fold) 1 0 - 17
(2/12) - 14 8 (1/12) 42 (5/12) 1.4 2 1 17 (2/12) 33 (4/12) 1.7 56 33 (4/12)
58 (7/12) 2.8 pPIV74588CKH (A2 ntron] HHEsAL SUTR) arfdRBGHAP) 1.7

A coding region for Flu M2 was PCR amplified out of plasmid pFL-M2 (Joel
20  Haynes, pPJV) using primers JF301 (SEQ ID NO:23) and JF302 (SEQ ID NO:24)
and was cut with Nkel and Bgl2 to generate an insert fragment. pPJV7401 was cut

with Nhel and Bgl2 to generate a vector fragment into which the insert fragment was
ligated, resulting in pPJTV7450.

25 (b) pPIV7452 (CMV(no intron), HBsAg 3' UTR, HBsAg 5S'UTR and
RBGpA)
| A 3' UTR fragment was PCR amplified out of pPTV7389 with primers JF84
(SEQ ID NO:25) and JF225 (SEQ ID NO:26) was cut with Bsp120], filled with T4
DNA polymerase, and linkered with Bgl2 linkers (cat# 1036, New England Biolabs).

30 The fragment was then cut with Bg/2 and EcoR1 to isolate an insert fragment
containing the 3' UTR of HBsAg and the RBGpA region. pPTV7450 was cut with
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218 (1/12) 58 (7/12) 2.1 56 61 (8/12) 92 (11/12) 3.9 3 0 - 8 (1/12) - 14
17 (2/12) 25 (3/12) 1.8 2 1 33 (4/12) 67 (8/12) 3.4 56 64 (7/11) 100
(11/11) 8woO 2a0688e380nversion is defined as either a neg&CirxGB2006/000344
pre-vaccination titer (<1 0) to a post-vaccination titer >40, or a
significant increase in antibody titer, i.e. at |least a fourfold increase

bet ween vaccinatign titer et vaccipnation titer is
270" Sohelhaat Gl bly $REIT S virdey el R SO B B R et s

achi evi n@ga@edﬁﬁb’%ﬁhﬁ@h&ﬂb?ﬂﬂm titer >40 ¢ Values neeting CPVMP criteria are
bol d Al t hough there was a trend toward higher H titers and higher %
seroconversion in a dose- response fashi on, there were no statistical

di fferences i S §rsion anong the three
groups. For < g% seroconversion and %
seropg ot ecti Oﬂveﬂwrﬁﬂ‘qﬂ’dVaSS(acdmmﬁmgthRIAWaErEomabtedascﬁolhﬁm on, with the
hi ghest titers on day 56 (see Table 5 3% of subjects had

I n
seroconv%PrJVgég%V’aaﬁV‘B’éhBWﬁJr tgasplate A cagt%gg%grsetgr@an@% HAl titers, and
a GW i nesRAaSH Qas %m&mfﬂ?tegmm%%ﬂéme%vetta?ﬁagtheeqﬂ%%ﬁbmenﬁt&t at day 56
was 67% with 92% of subjects seroprotected and aGMI 1 ncrease of 3.9-fold.
The hi ghﬁwmmWaaﬂxgated,anmmn@mpﬂfvﬂéﬁ& vere observed for group 3 at day 56,

where 100% se i as fold over
Mg%@cause sone

baseline. In

ser opy ot ect edAwtulcﬁpéfsth;thg)bor&ttﬁiﬁgaheﬂ Umt df HBA@asE dofisthickeyas due to
rel ati veg(l hi gh baseline HAI titers. Discussion The work described in the
a

pr esent P RPIN7497 wias cetgith Bg@tanéﬁegé 49 nrodgemer HEet6 fragmentn

oy bR, A0 HBORY 5T BIRONIKAGAL. i ALSELAL B I BEnChiagbhy ® o

i nfluenza ﬁ rrrruno o Ic nal'ysi s denonstra that all dose

| evel s procgbuexaté aavdctdrrﬁdgumnzmtcawhwhmhbjms@sﬁamaﬁ wa@dtgawd; soultiagéi nst t he
CPMP (Co \%tee for Proprietary Medical Products) guidelines for |icensing

of annuaPt¥Md%%acci nes showed that the 1ng dose group achieved the criteria

on day 56 on Ceonetirc Mean Titre (GMIN, the 2ng dose group achieved the

criteria on day 56 on aII three crrterra (seroconversion, seroprotectio and

Ay Giba pf Beta-gnl od panelst eria on day 2 1 through GMVI
and on day 56 on all three crrterra A total of 320 treatnent-energent
adverse events (AEs), including the vaccine site reactions, were reported

by 34 (949 ofa) bheyBEBsaMIeGicindoseHBsARS! TR, HBsAg 5'UTR and

RBGpA)
20 CMV-beta (Clontech) was PCR amplified with primers JF335 (SEQ ID

NO:27) and JF336 (SEQ ID NO:28) and cut with Nkel and Bgi2 to isolate an insert

fragment coding for beta-galactosidase. pPJV7452 was cut with Nheland Bgl2 to
generate a vector fragment into which the insert fragment was ligated, resulting in
pPIV7488.
25
(b) pPIV7533 (CMV(no intron), HBsAg 5'UTR and RBGpA)
pPJV7450 was cut with Bgl2 and EcoR1 to isolate an insert fragment

containing the RBGpA. pPJV7488 was cut with Bgl2 and EcoR1 to generate a vector
fragment into which the insert fragment was ligated, resulting in pPJV7533.
30
(c) pPIV7551(CMV(RIA/NheD), HBsAg 3' UTR, HBsAg 5S'UTR and
RBGpA

83



was 1 SAE reported during the study - a foot fracture - considered unlikely
to be related to study vaccine. Seven (7) subjects experienced

FDA- r eporwablbh@/8Emst hat were all considered unlikely topro®/gBRb@imaso study
vaccine. The majority (71% of the AEs were mld in severity. The nost
common AE reported was headache (53% of all subjects). No subjects

di sconti nued t t AE. ot,al . of, 89 cination site-rel ated
AEs wer e repoﬁg}jﬁ%@éﬁ}ggiﬁﬁg%@g% ﬁ%ﬁ@@%ﬁ%@@dﬁ%ﬂiﬁ%ﬁ*@%ﬂbmﬁ?ﬁti on site
pai n bei ritpgnivat cos4ining HTEOOMIO gRImoAE: thicRBR RIAGp W 7438 SHHRicREHath (8390 - No
measur es oéé‘?&i_ﬁgpr eactogenicity were assessed as Grade 3 (severe) and

t her ef or &% nefaleay wstos fagment mi,whigh thedpserhfragoentsyasdigatsdct i ons

i ncl ude regmesShePyyhedte, edemn, flaking, discoloration and crust/scab
formation. In co?(iz)l usion adm ni stration of pPIVI 671 was wel| tolerated in
all s@bjects, and elicited potent anti-influenza antibody responses. The

top dose of 4@%&&@@ i Ak 1 da | ai d_down by the CPMP for

| i censi ng of e ael) H L NAERPURDI Al eval uati on of
trival ent DNApPavesItewhs it YN S8 VRGSAING NG Fagtiirpdi Ng the HA
nol ecul es of  the three 2001- 2002 influenza vaccine strainhs were

const r uctcetaingngthg GMY eremeter thiovghtetheR4. pPIVAS3awds dattveithfihehard i val ent

i nfluenz j ' rel evant . ani nal, node H storically, the

domest i Cq}pl g héé)gééggﬂeaﬁe E{u‘%:é: rggd g§1 e?[}glé%q W#'Igzg t‘%ﬁVﬁEﬁ’ﬁi&%‘M %éégall%> hunans due
to the clresdtirginmipP&y7332es in the architectures of human and pig skin. The
rel evance of the pig nodel as a predictor of PMED DNA vacci ne performance

i n humans has been denonstrated by a phase | human clinical trial of a
hepati ti mﬁ@sgm@n@m&ﬁﬁwwg%eggoﬁ (e¥ygspood vaccine perfor mance
in pigs was mrrored | ) 2001- 2002 human i nfl uenza
vacci ne strains (A/ Panana/2007/99 (H3N2), A/ New Cal edoni a/20/99 (HN), and
B/ Vi ctoriaISIQ%mgbtai ned fromthe Centers for Disease Control (CDC)
and used inr nscriptase / polynmerase chain reaction (RT-PCR)

expensment s t @PEEMEsval S BN afnpRHEE Rith (RREQEH NG 7 @BQICI@ . hng HA
antigens. _The foll ow ngosteps wer e enpl oyed i n deve opﬁ%@@lifi nal three

HA DNA vaERPHESERE diCs 30), rratedrvity 54 DA pelyoferase DNaluht thgeads, and futRNA
t gﬁ%&] N2). Cal.edoni a/ 20/ N ), d
SB/e gﬁmétn or ﬁé@a&ﬁfﬁ@@r opagg{élztgf?\ag%é éﬁ%ﬁ@%%gg%ﬁeﬁ{%rﬁyf%ﬂﬁ%%%ﬁﬁéﬁ?qg st ;ndgp d

pUC19- based cuesitibrivil ticated atith T4 BapupolomenRatyslust BE chdle afcofing sequence
nment, #4 cl ones. ond series of PCR reactions (based

W thin t NA A sec - .

on act ua%ﬂg‘)dﬁi’gg%gﬁﬁ%ﬁmté‘}totvﬂuﬂb%éﬁ@@é fragment wankeated. resitingach vi r us
cont ap ni P herddh codi ng sequence (w thout ATG codons) with ends conpatibl e
with the rPJV7563 DNA

(b) pPIV7530
pPIV7389 was PCR amplified with primers JF393 (SEQ ID NO:31) and
JF406 (SEQ ID NO:32) and cut with Bg/2 and BamH1 to isolate an insert fragment
25 containing the RIA devoid of an internal Nhel site. pPTV7496 was cut with BamH1

to prepare a vector fragment into which the insert fragment was ligated, resulting in
pPIV7530.

(o) pPIV7549
30 pPIV7468 was cut with BamH]1 and EcoRS to isolate an insert fragment
containing M2 and part of the HBV 3' ENH. pPJV7530 was cut with BamH]1 and
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vacci ne expression vector (Nne I and Bsp 1201). Insertion of the three HA
codi ng sequence fragnents into the clinical DNA vacci ne vector pPJV7563

yi el di ng wbeoda/as2d98t hr ee DNA vacci ne vectors. Sequence a0aiGBEDE/00344HA

codi ng sequences in all three vectors confirmng that no nutations had
occurred. The resultant vectors enploy chinmeric pronoters of the invention.

Thus, th tors enpl oy the human cyt al ovi.rus (h L predi ate early
or oot erEealts B I SRsREBeraly Semiohite SR s bRt hed P %o n e

Thi s pr ommilghg irspPiviisad, to the rat insulin intron A and the 5 untranslated
region (UTR) of the hepatitis B virus (HBV) pre-S2 gene. Transl ation of the
HA codi ng sequence begins at an ATG codon that is fixed in the vector in
the context o nsus Kozak translation initiation sequence. The HA
codi ng seque d) BpEY 3Iovved by a transcriptional enhancer of HBV (HBVenh).
Fi nald y, tranRdmeptliFase (SEQHDAN0:8%) amd JFas? (SEQITRANOp4awestdnntalbd gl obi n

pol yadenyl ation site. .As the natural ATG transl.ation injitiation codons of
HA genes &Rt a Biseid firementoQBsikg g %ﬁé@!&%@%&&‘&%ﬁkg{/ H) ‘f"'_?%l‘ﬁ’él ation

i ni tiatiQRe) B %fe%ﬁﬁﬁftve_%tbl?@a%\l%@nﬁ)ﬁté@ﬁcﬁ%ﬂ@@ﬁ%ﬂf%@ﬁ' ne vector was

used for translation initiation. Antigen expression fromDNA vaccine
vect or s ligatesk nestultingyin gRR¥AW3d AP 58P @lasodd meptihprovislsdfioFigurol2.-he Kozak

. f th - i d Vi | i h h
ey - okt vRE b REEPINRES e s BN Bl RASRD Cormimus of

t he godi signseEhisnee tedhr fd3RionAn atplgenid pPre756Bnateageitiosist y of these vectors
was evaluated in_a trivalent fornmulation in the donestic pig nodel. The
three vektdrs wedengposed 993 sequenssd f ornul ated onto gold particles at a rate
of 2 ng j4 DNRY HEh, : MS] I Riggsr ation. Each

i muni za{'f?%ﬁé consi st eg&%?es%sv\v%fcfgg%‘gg%%ﬁ%&ga%%ﬁﬁi&as@?ggt@ons totaling 2 ng DNA
and 1ng 461-8§9d d. TTdmspasan ODhatquencasegi nen i nvol ved two such i nmuni zati ons

spaced f ek part. Influenza-naive pigs were divided into two

i muni za&%?l&gr ogﬁﬁ $8sed on the actual deli very devi ce enpl oyed. One group
of ap md@s-1§eei velvipkdni@kent influenza DNA vaccinations using the reusable
"research" PMED devi Ce that has been successfully used to induce imune

r espons eb58%e] Hi¥nuntvansiatas leasten sequance Wernitlea ymmediataiepdy senetfeCMdcond group of

ani mal s ejved i nmunizat {,9ns i he. clinical device that was used to
successfLﬁ%yiz?g'cgf‘lﬂg?8%§ﬁ%§ﬁsmﬁgs%%9§#§mw&acci ne. This latter device
di ffers {r33m83TeRacheaiicitdeW ce in that it enploys a "single shot" plastic

di sposabl e nozzle in_place of the 12- shot reusable nozzle associated with
the reseb¥hl¥ByBembhwteneeks fol | owi ng the second i nmunization, serum

sanmples Y‘@ﬁl L@%\}mgﬁqf&@qn@ ’ ﬂ{‘%%ﬁ%dqgﬁdepm biting (H) antibody titers

specific for t ogous viruses were neasured. These data
are showh985a1 Fi3gSyethic stdd08dme Nbebloeingisita was observed to the H3 and B

anti gens i bat h. devi.ces 5 with geonetric nean H titers well in excess
of the 1}%—2@% gﬁ%ﬂ‘%“ HOUPE EHironl v

2012-2544 HBYV enhancer

2545-2555 Old vector sequence. No hits against NCBI databases
25  2556-2686 Rabbit beta-globin polyadenylation region

2687-3759 pUCI19 vector sequence

Example 6. Construction of Sienal Peptide Expression Panels usine Human
Secreted Alkaline Phosphatse (SEAP) and Human IgG Fc Fragsment (hFc) as
30 Model Antigens

(1) pPIV7507 (hTPAsp and SEAP)
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believed to be required for inmunogenicity to influenza. The data obtai ned
indicates that this technology platformw Il be able to elicit significant
responsesworzodwsesys. H -specific inmune responses werePCowB2006[d00B4Was

| ater determined to be due to a rearrangenent in the H HA gene that
occurred in the H DNA vaccine o vector during pl asm’ d production. This

rear r angenent cte i ni.tial anal. prior to
fornul ation P%E‘S:g Sﬁ’a(icﬁ Wtasb\ggl Bé‘gevf” PR ¢ ;SIIF??T%%EQ ri ngent

anal ysi SNoBﬁsa%ﬂdQFszp@EQmm BE) th&LctiSyiBNAhE MRICBID %o isblatd 4 ihédeel y that H
-specific responses woul d have been narkedl é&reat er had a functional

pl asni d fegnentcpnsisting offhehumpy SEAB fragmest pHEY 701 Gfacklinm’g/ hPas/2012 The
pl asm d 0 [E6; : subunits
of "t he hBI L LR S0 OhEHveBE N N PR R R P,

Expr essi @as hfatéd)medulidigin JPTVTS6A. n f rom pPIJV2012 in vivo nay be used to
ehance the 0 i nmune response to other proteins expressed from pl asm ds
co-adm ni stered with pPJV2012. LT is an 84 kD nmultinmeric protein conposed
of a single Aigéy ks @@[ A%%Hgﬁ?@r of identical B subuni ts. LT is
expressed and1 crgl7e0 rom colt and binds to GM I‘gl i osi de on

i ntestinal ceHusmaniRNAheasRCR amplifief with primend lFs386TﬁEQEIDt R137) psd

i nternal bunl duct i on .of 8x essive CAWP
and d or ERS SEGMDOREE dipet wif HheR o PRES AT HF PR it

( Tausg hekonsginglof (RN a0 MNRdgmene 38187079 WeAR Wit/ NhE- atld7HgI2 toThus f or

bi ol ogi cal actrvity of LT expressed in vivo the production of both A and B
subuni tsP@Pére@e\Cﬂthfé@gtT@gémthﬁbﬂhﬁ igpeyhipgmens wasdigated, wadtag iton from

expr essi By Plasm d vectors encoding the LT O A and B subunits have
been sho 0 augnent the i mune response induced to several viral antigens
when co-delivered using particular nmedi ated epidermal delivery (Arlington

et al (2002) J.Virol 76 (9): 4536-46. | I, 1Jn addition to the coding
sequences for%@—?ﬁ%@—@gé%% 1 Bepti &%MZ al so i ncorporates
the ghimeric B?ﬂﬂ’i@ﬁ%hé&%@%’ﬁ()% N@%% %@PUR%nﬁl‘Pﬁ&l%MHﬁnﬁ%fseCtl ve gene

expreSS| on, a fabbit beta globin poly A sequence, naI sequences to
medi at e gwsdsmmm:ﬂ@mddggsm@%m §NO:41 far@nyr@t ¢e<sdl@g sagpendgene and a

bacteri al n,.of ion. The plasmd is shown in Figure 22. The
plasmd p® %"2%&“&&“@%8?&1&1& ed via the following steps: PCR
anplification of LT A coding sequence fromE. coli genom c DNA and
insertion into an intermedi ate plasm d; = Excisi on of. the LT A coding

sequence and Y3 SFINAPAIONQE @ 08FECO NEFCHFHI oY 2Ny PepiideCoding PeqUERCs ontrol of the
CW pr.onot er t f ﬁgl;romE col i
genolr%lgc DNA aﬁﬁ%ggﬁ%%#‘lﬁgt(sggggllﬁ?g@?rlg]gsate %JF md un er the control of

a truncatiE849 (SEQ ID NO:43) and JF350 (SEQ ID NO:44) to generate the coding sequence

for the tobacco extensin signal peptide.

(v) Preparation of Chicken Lysozyme Signal Peptide Coding Sequence
25 Synthetic oligo JF351 (SEQ ID NO:45) was PCR amplified with primers
JF352 (SEQ ID NO:46) and JF353 (SEQ ID NO:47) to generate the coding sequence

for the chicken lysozyme signal peptide.

(a) Flu M2 antigen signal peptide panels
30 pPIV7499 (CMV(no intron), HbsAg 5' UTR, RBGpA. aprotinin s.p.)
pPIV7497 (CMV(no intron), HbsAg 5' UTR, RBGpA, tobacco extensin s.p.)
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CW pronoter. Excision the LT A expression cassette. The resultant

pl asm d, pPJV2012, expression both subunits of LT in manmalian cells.

Pr onot er wodo@nisasyser sequences i npPIJV2012 The LT A subeoTtGB2s06ops4essed
froma CW Imediate Early (I E) pronoter. The LT B subunit is expressed

froma truncated CW | E pronoter. Additional sequences are included for

bot h j ' idhi h -S2 5 UTR
(Nor arty et At ¢ ToETsHGES R, KRR s U ifsRBrpk AR bRoRmem oxon 112
(consisting ofsghe first two CW | E exons spliced together by deletion of
the natural i ronéz, r at i?sﬁli n intron A (Lomedico et al g\é}@lgm) Cell 2:
545-558) and rgﬂ‘}lﬂ? segRengey) R sigRal peptides tyerg cut vthe¥ralaad déet &1 i on from

! : . . . - e K
CePLCST oSBTy ISR SOty ORISR "

accessi on nunber as been I nserted s. In

addi t Bon,intorréi¢ipthe dpsertdragarents wrvligaied aesuling @\pPIVORoY (28 &)nid), Vi rol . 62
1305- 131 i rted. after t ni.t to inprove expression. C oning
of the L%Jﬁ%ﬁéqibﬁaﬁéonﬁtgnsg d %‘bCﬂ?P Jﬁ’tﬁﬁ‘%“ﬁéﬁ?@%ﬁ?@n%s obt ai ned from ATCC
(cat al ogue #35401), and the A and B subunits were anplified by separate PCR

reacti ons usi gl onol ogous to the 5 and 3' ends, designed by
reference to {8k $PHe’RIeF file ABA 1677. The codi ng sequences

] 1

generated for ' ot L pcl t guences encodi ng the
bacterial si gggiwgse%t egt o@ﬁamaﬁb%‘ﬂéﬂgnfﬁoﬁﬁéfp ’ﬁPlTO%?HbS'ESand B subuni t
fragments wer pPEEPEI2ACNY (rd igate) HosA g SPUBRIRBOMRGISRdeo SaBsi 4£f | on

of pPJV2012 The @ é C@ﬂ\lﬁ{} sequence was excised and |igated with the vector
backbone of pB5{¥50% g’OfIP aﬁeﬁﬁ&aéﬁ%& RB&wp Phigkgrysedyate smk| uded t he
QW pr omot e pBYY mlol 31, 3h@9sCHLRLS: AN XL PEna AS1 LeRald A, plas d vas

Al I th a ?ragrren({ romr

designated Al . ~was cut and ligated w 592 to
r ecr eat e fagmantqoppigting ofthe §MV peymetaihthughribssibhil pgptidesydigg was desi gnat ed

Accept or; j ided. £ h component of pPJV2012. The LT B codi ng
sequence v Eh%xog{tgée%ﬂ%ﬂﬁfsi &g‘é&é@ﬁa‘? mt‘?‘l‘g"éfg%]t %fdjjﬂé%lktﬁd’lﬁ%l’%?aﬁ@JQNSM and
t o a16r adrpmentdetol wigich tHediyerPIAblHohds WHalligaRaA! R / d of the

unt r ansl g&ed, r,e)gi ons and the CLSP. The rlegguli]?hﬂﬁg%g{s]ﬁ%”v?gg desi gnat ed

Donor  an$ PRt BE Y Trd 21 (tobacearrriansiantand PPBI hick@iolygemenalt e pPIV201 2 a
fragnment from Donor containing the LT B expression cassette was |igated
with a vector fragnment derived from Acceptor. The resulting plasmd

expresses bot fe)h¥FcAicpalbeBtidapamisral i an cel|s. Oigin of Nucleotide
e | PR BB A B EEE s U RS e e L 9med Wt
20 pPIV7525 (CMV(no intron), HbsAg 5' UTR, RBGpA, tobacco extensin s.p.)
pPIV7526 (CMV(no intron), HbsAg 5' UTR, RBGpA, chicken lysosyme
signal peptide)

pPIV7499, 7497, and 7500 were cut with Xho1 and Nkel to isolate an insert
fragment consisting of the CMV promoter through the signal peptide coding
26 sequence of the plasmids. pPJV7508 was cut with X%o1 and Nel to prepare a vector
fragment into which the insert fragments were ligated, resulting in pPIV7524
(aprotinin), pPJV7525 (tobacco extensin), and pPIV7526 (chicken lysozyme).

Example 7. Construction of Human Secreted Alkaline Phosphatase (SEAP)
30  panels
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origin of each sequence. The derived sequences, shown in Table 6 bel ow,
were as expected. Table 6: Identification of Conponents Conprising Plasmd
pPJV2012Iwoadaiasesds a BLAST search was performed for sequemB2oésonod4agi es to
the entire human genone, | ooking for sequence simlarities in stretches as
short as 19 bases. There were "no significant simlarities found"; the

greatest degre I it h e 8 lhases of r A,

al t hough the | ! e ﬁn%eﬁgﬁ%@gﬁ]%gygépgaghﬁ ses.
Conpar i sonp.of pPJV2012 sequence topPJV1671 The sequence of pPJV2012 has been
conpared to th PJV1671. The results are shown in Table 7 bel ow. Table
7 . Conpar i sorPaf;J%ﬂ.@W%a%W@éS@ﬂ app Rgitedsalste An FrRey TEENENLLyElining
denonst 1 ahe ENVPoAdiLBinaudhNfsca5is | RBo {2 BRIVROL2, are al so
present in the %E’JVlG?l iur%?ll gsen%l 5@5%6?@}1%@%@{%%@%@% lé}%élcodi ng
sequerfc esaigigl? kreganPrate anebt® fedpmmint fto 4hidh thé insbie frAbhdénbascligedd s (97% of
pPJV2012 . 0] t in pPJV1671 . Note that pPJVI 671 has under gone
bi odi stri%%‘ﬁlﬁﬁpﬁggsg?i on studies and in each case no evi dence of
integration was found. Exanple 20 - Construction of the plasm d pPJV/788 a
pl asm d which he E.coli LT Subunits in Mammalian Cells The

pl asni d pPJV7A88PRAE7 554 A MW (BAA(Nks SA S ;
pPJV?SQZMCh are plasm ds derived from pPJV7275, rPJV7284, pPJV7389,
pPJV7586 and pPJV7293. pPJV7590 which is a derivative of pPJV7389 that
i ncl udes a nulgRIpI7E3@wancutgvigi Xieo ( MaarkMTROiselbR) ah iHRSt friameRlf the OW
prom)ter.cp rivative of rPJV7389 that Tontains the

P VZS?%G\/%}{I%] is a g(:r )
codi ng seqUEHERS g NN premotek drorghs BRI mPIYT 8HawapeptvideXtdL8®) direct!y
upst reampdmiihe, &he i i : [ l.ul ar. secretion of
c-termnally f u_s%gl %ﬁete?‘é%;\ug I )en&}i%é@#@%‘%wfs% ggg{lﬁ%c\gés(ltgﬁ%dmcept or
Pl asmi d) IpPUINTSBPRIMES Ut with Sail, blunt ended, and cut with Ndel to
create a vectqr, fHRgapal~ RPIVISI0 was cut, W Sphl ., .blunt _ended, and cut
with Ndel to iR mittt et S e o v e A8 MBS R ARBORA. £ i ve- pri me
end ab t hhidkbVpoommdes.) These fragnents were ligated to generate pPJV7592.
pPJV7592 was cut with Ncol and Bgl2 to create a vector fragnment. pPJV/572
was cut with Ncol and Nhel to create an insert fragment containing the

3'-end of the B’ ed .regi ans nd the CLSP.
pPJV2004 was W\Z\ﬁ h ﬁé{t WalttzldB %‘gﬁw %?%iﬁoelg?lgte lﬁ??e&@nﬁ”égrrent

cont ai ni regntaning tha HRN ARUTR aHdaRRGHAAPRIITSS 1 Wak eul wHR B 41 MeRar ate the

pl asm d pPJV7785. %Hér nstructi q_g of pRIV7787 (LTB Donor Plasm d) pPJV7389
was cut W EFREBR VEH %%Wmt‘%toé’}l ch the dnsgg fragment wankigated, prultitein was cut
wi t hoblcolppIvaseR Nhel to create an insert fragment containing the 3!-end of
the CW pronoter, 5 - untranslated regions, and the CLSP. rPJV2005 was

A wh

(d) pPIV7572 (CMV(RIA/Nhel), HBsAg 3' UTR, HbsAg 5' UTR., RBGpA.
chicken lysosyme s.p.)

pPIV7563 was cut with Bgl2 and EcoR1 to isolate an insert fragment
25 containing the HBV 3' UTR and RBGpA. pPIV7554 was cut with Bg/2 and EcoR1 to

generate a vector fragment into which the insert fragment was ligated, resulting in
pPIV7572.

Example 8. Construction of Beta-gal and HBsAg Vectors Using the Chicken

30  Keratin and Chicken Cardiac Actin Introns
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cut with Nnel and BanH to create an insert fragment containing the LTB
subunit. pPJV7586 was cut with Bgl2 and EcoRl to create an insert fragnment
cont ai ni ngotzhes/as2dBi t bet a- gl obi n pol yadenyl ati on regi orCTUB28@/d00RINENT S
were ligated to generate pPJV7787. (iii) Construction of pPIV7788 pPJV7785
was cut wth Xhol and Melto create a vector fragrrent containing the LTA

expressi on casg ‘ _ EcoR, to create an
insert fragne ' S {Bt—tgﬁ;ﬁﬁé&g&i{ragnents
wer el i ga@.deer at e pPJV7788 that W | I expr ess the LTA and LTB subunits

when i ntroduced .i nt mral i an cell.s. Table 8 bel ow provides the | ocation
of the vari ous&B @?&ﬁﬁg‘?’% RGie amplilied with pppmw 3180 (5 EQIIE 8O:48apdnent | D

for pPIV{ K. Re ts 45-860 KanR
(Tn983) 82?@95 ?‘rlnlglgg@ o Rerma%r? a‘bﬂhggg’?%g to l%g% BR/%%R‘W Egses CW Pro
1687- 881 PouNAtimafith ntrog 28d flad8nBamByluéness ﬁnml@?dwﬁ%&@lda?fzgniul in Int rS Ic:))n
A 1857-1 site .19 3 5 -UIR of HBV pre-S2 2084 ysozynme
2144- 2148’%\&%%""?5 ‘Ei’ﬁé”g‘ﬂ%‘é?? °PHE 3-v58/9% wll?@gghlzlgﬁg ;T?JQBI mg |

Cl oni ng SameRbwds B2AEI, CdMitRean 3BHI75339 CW Exonl /2 344 ani Bg

fusi on934éfgﬁl§578 sﬁagﬁl ns IntA 3579-3584 BanH 3585-3705 5'-UTR of HBV pre- S2

3706- 3765 Lysozynme SP 3766-3671 Nhel site 3772-4494 LTA4495-4506 Pol yli nker
4507- 5039 HBVEH1,pyv7558 (Beta-gal, CMV(cK intron), HbsAg 3' UTR, HbsAg 5' UTR
10 and RBGpA)
Chicken DNA was PCR amplified with primers JF421 (SEQ ID NO:50) and
JF444 (SEQ ID NO:51)and cut with Bgl2 and BamH]1 to isolate an insert fragment

consisting of the intron and flanking exon sequences from the chicken keratin gene.

pPIV7488 was cut with BamH] to prepare a vector fragment into which the insert
15 fragment was ligated, resulting in pPTV7558.
(c) pPIV7578 (HBsAg, CMV(cA intron), HbsAg 3' UTR, HbsAge 5' UTR and

RBGpA)
pPIV7557 was cut with Sall and BamH]1 to isolate an insert fragment

consisting of the CMV promoter through intron regions. pPIV7496 was cut with Sa/1
20 and BamH]1 to prepare a vector fragment into which the insert fragment was ligated,
resulting in pPJV7558.

(d) pPJV7579 (HBsAg, CMV(cK intron), HbsAg 3' UTR, HbsAg 5' UTR and

RBGpA)
25 pPJV7558 was cut with Sall and BamH] to isolate an insert fragment

consisting of the CMV promoter through intron regions. pPIV7496 was cut with Sa/1
and BamH]1 to prepare a vector fragment into which the insert fragment was ligated,
resulting in pPJV7579.

30 Example 9. In Vitro Analysis of Antigen Expression by HBsAg Vector Panels
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5040- 5050 Unknown origin. 5051-5181 rd ob pA 5182-5187 EcoR site 5188-6254
pUCL19 Exanple 21 - Construction of pPM.7789, a Plasm d That Expresses the
H5/ VN119%oHeosaggdost i nin Protein in Manmalian Cells A f ectrleB20@amsismuct ,
pPML7789, capabl e of expressing the H5/ VN 194 Hermagglutinin Protein
utilizing a chinmeric pronoter of the invention was generated. The construct
pPJV7563 descrihed in wa ed as the backbone f e construct
pPM.77 89. A QP }?PBQWMQS{)@%%&%?PH&% St et &S T gene
was usedpgechbeild KR A48 bR WRERissUddRIREd Prates avBl-e0%eshJiadywindh sites at
the five and threeprine ends to allow insertion into pPJV/563. pPJV7563 was
cut wi t htlleeteddn gres pvamight in andneybatos. Fhe besteells warpriapagateddn pefi%  agnent
anplified fromth 194 tenplate was cut with the sanme enzynes to
gener at eregwgé?fbﬁgﬁnt. These two fragments were ligated to produce
PPML7¢89. Theoa@dy fgo ahd trihdedtion geastion ens perfovarad. Per éath eectimtodequenci ng.

1 Tabl ciegieBelboT S DS KBHBblIaH LBRoLBRS tHaSr PRIV ES DD & 22,
Pot ent Q}@eﬁgggﬁ%ﬁdﬁ%@ HENATRREARASeidE THaAL fthnAYNPNAmdnuni sat i on

with HS l'abil e toxin Materials and Methods
Vi ruses #Bwal toiinabete 4t M 1s tenmiersturd TECHRIBAE. Envjeadaryacter todiedfetsdyi ft f r om

Nancy Saw el L, University.of ,Cinci t .0 n I (ATCC
coL-” a1) Juset srrryegoi st 2Bl S5 AR ST BhAYE A4 TRES IS e ana
DEl ygct 9&Sordi IRpeRblisR eflefshsNBerbixel togbiBér 4rfd flowd Yo vies: rgemer at ed by
inserting a PCR fragnment incorporating the entire | CP27 gene (%54) into

pTar get {eRvmemsyee, fvnan adsditions] 10 mimitescRUuring ghis Apaliasubshipnithe Rigtef fesh puri fi ed

ot 63) affiisrore chediA B Rbote @ in e B SRR, P

sequences( ednites posidl éfoptimnmtr®twadeddddl, the Bifofectib®, /védtoo ik addudl i shed
genome seqguence of the HGh | one, of. HSV- ank accessi on nunber NC_
001798). ofithe rﬁﬂmtﬁnﬁfa@a%@éﬁé%@ah PEWYQ %elﬁ?{&%regﬁﬁ rﬂ‘B§} CP‘ESeWﬁiﬁﬁie@?tfgte)nci ng

Core Facid { DN R ARES s uhisHIFSEIORS 5 houdRali wiaeh péthegei d PIV2012
encodgs Edo{fhtﬁxrtlﬁ%a% grr%@% Subunits of LT fromoa single 1\)/e.ctor and is shown
i n Fi gur &iptifectifi®vemmshixuwas remowdd pRxvpiade hysst pellemaintenmxegnpl e 19. In
pPJV2012,metd]tl1ae LT A subunit gene is expressed froma transcription

At 18 to 24 hours after the media change, from 50 to 100pl of cell

maintenance media was removed from the tissue culture plates and analyzed for

20 antigen expression by placing the samples into reaction vessels provided in the
AUSZYME® Monoclonal Diagnostic Kit (Abbott Laboratories, Abbott Park, IL).
The volume of the test samples was brought to a volume of 200pl with PBS, then
50ul of conjugate and a reaction bead were added to each sample. The vessel is
incubated for 80 minutes at 40°C, after which the wells were washed clean of all

25  liquid reaction components. The beads were transferred to new tubes after which
300p1 of color development buffer was added. At 30 minutes, the color development
reaction was stopped by the addition of 1M sulfuric acid, and the absorbance of the
reaction was measured at 490nm. The data shown in Figure 1 is the average
absorbance readings of the duplicate wells from two experiments.

30 As shown in Figure 1, the addition of RIA, the HBV 3' UTR or both elements
to a base vector (CMV promoter, exon and polyadenylation region) increased the

expression of HBsAg in SCC15 cells. As shown in Figure 2, the addition of either
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unit consisting of the foll ow ng conponents: the human cyt onmegal ovirus
(hCW) imrediate early pronoter, fused exons 1 and 2 from hCW

(non- codiwgypoame3ssnsul in intron A, 5 non-codi ng regi orCofGR2h@&/doejratitis B
virus (HBV) pre-S2 gene, ATG codon, |ysozyne signal peptide coding
sequence, LT A subunit coding sequence, 3' non codi ng HBV transcri pti onal

enhancer re ion.. and t rabbit bet Iob de sequence.

pPJ V2012 182%15%%&0&%8 Cﬁ]’fgﬁl %aﬁ(gﬁ%?‘fqmpl g%g (r%or# atogt,@g[ﬁ]d transcri ptl on
unit ru nﬂbﬂ@tdr NexoREHBRPPUTR afid p6i9idednlalibh igich)2Z0reastd exprEssbrigfanscri ption
unit is simlar to that encoding the LT A product but does not contain
addi ti ondBsesin 86ChP cellfle hCWw and HBV transcriptional enhancer el enents.
The hCWwW and HBV enhancer elenents located in the LT A transcription unit
al so serve the LT B transcription unit. Plasmd PJV2013 (not shown) is
sim lar Egampltd0 L2 Mrué Aenbcitad Amiden (BxpréssiomcbBBetabeml iMecpirdtimetss of
cholera toxin froma single vector. The pPJV2013 functional map is
identical to that shown for pPJV2012 in Figure 22. DNA vaccination via

particle-medi géed sQRBAGTHIRY cl8 Y@ instRMall dedEBePNM\Exa6glewat i on of 6 to 8
week old female Balb/c mce was as previously described (Arlington et al,

J. Virol. 76, Angghteasisfouybeyrsaleeiye madia chaagh thamediasuperoraridnsi st ed of a
singl e PNVED del | Ly tr e del i ver
con%J ai ned 0. 5" C‘F?‘P%?&d %[r%gv P?%dﬁﬂﬁ'?ﬁ? ﬁhS‘fs&Wafr]r%Mg% %{aﬁhé vacci ng /

DEI vect edlisharerliised bjbﬁlcuﬂ'afﬁhgsthﬁ Bellsgh 5008 1pHioblffemnBURIVE NaPORS
wer eadm ni st ered_4 week épa rt .and ani mals were sacrificed or c%fgl | enged 2
m

weeks f oPlgulirien Xndls B‘é&ﬁ igdess fllowed hphiysigelpseransag thegelly
andpept i fﬁ% 1& & iR iy @Ba Bt ERRAUIER &,ﬂ{uﬁés%%gm&v@wutdasnb/s strain

Vi rus was as at ate for the ' library roteirn’is highly
conser veahdah& mé?énll phihe i@ 2ddyshtd/Besagdehte5S0pé of ﬁagﬁlmdnﬁ&r&%ﬁmg&ﬁ() | D NG 65)

et i de. PrHPPTAR A R EC D R S e Tt BF ORURER A TE A o Span the

entire sSeERGRitGS TﬁéPeaZtldaﬁwgst@marbsiQﬁe AdHitPeH H0506! !QﬁlMﬂ\IéﬁU?taﬁdt hat had
an 11 amno acid overlap with the adjacent peptide. A total 72 peptides

wer e madeead ToAGSarrh D@’fatl%meh@t@dj@ﬁhﬁ’ fatie e itlsrexprespieniof enleangedt i des t he

robery elcoaatit e AeRERh i SoB37e 20t B s 0fedhernt FOY pool < were

gener at ed usi The additigpadf RIA) tBélH\HV3 UTRbt Both @lenddity 10 atse vd2orpool s (naned
a -Cl2) W|th6pept|des er and 6 p Is(%g@ W th 1% pepti des per
pool . pobeM CRIRTIRIGH KPP 58 PPle eraefl?éwaﬁ%gl ngrepssl i GIRICSIPROI BEPSPOT assays

I FN-g, Etgépﬁoﬁ%%pmeesm dﬁs%pgéc@@ EERE SRR EROS gal%% alghikiyph node

cell s as~previ ous except the antigens for stinulation were
single pebmthcteﬂieciuqkepkmden potieschipkenl efrilire dctimmtmadh abrgpevdctoent in t he
Results &\/N sone .

? roinoter exon, the HBV 3' UTR and polyadenylation region) increased the

expression of beta-gal in both cell lines. Results for B16 cells are shown in Figure 2.

25  Example 11. In Vitro Analysis of Antigen Expression by HSV gD Vector Panel

SCCI15 or B16 host cells were transfected as described in Example 9.
Eighteen hours post transfection, plates were placed on ice for 15 minutes. Each
well was then washed with 2 ml of PBS (Biowhittaker, Walkerville, MD). Cells
30  were fixed with 0.05% gluteraldehyde (Polysciences Inc, Warrington, PA) diluted in
PBS and incubated for 30 minutes at room temperature. All subsequent incubations

lasted 1 hour at room temperature and washes between each incubation were as

91



i nstances, prior to the ELISPOTI assay, T-cell popul ations were depleted by
magneti c beads (Dynal) follow ng manufacturers instructions. Cytonetric
bead arr ayo(@BAB2m8says Fresh spl enocytes were col | ect edCrgB20ssaioss44

foll owi ng the second i mmuni zati on and resuspended at 1 x 107 cells per m
in SM(RPM nedium + 10% fetal bovine serum suppl enented with MEM sodi um
pyruvat e, £sse ti am ng .aci ds,. and 2-ner capt oet hanol (I nvitrogen,

Car | sbad, S‘%&\‘? NG E @étﬁ'bl""é?%?léﬁdﬂlgl%wlzﬁ”%d@ym@(@plf’gad( 100 ni) per well
in 96- \Aeliabblraaén&OMewm@IW 3 PB)emeRb g 100 i

al i quots of the | CP27 |)§le in SM orﬂrégglﬁ}ﬁ}% %%ﬁaf.].ﬁ@é&l frat eptide
concent r aiitiogD m@oqlgnal/l(A rEelumbiz M pimy2% drf milky BBSY (A0S Walveenan® al so

| at ed td thout. Con-A (2.5 mg/m final
Poncent 1 41BRF St Lou Vo DeR 15807 E £:23h dyBiin dhaoathimorss HRELRRLY  vel y.
Pl at es weGdithersbuing M) latpwmflww@emmﬁﬁmaw@dtb%r 189 d@I/eé%S & ﬁ%esa”p' e

was col I ect ?d and stored at -20C until assayed using the tric Bead

Array (CEARL RELMB mirowelbsubstrategBicl o Qwinge Mills, 34B). J"ﬁh@reaéﬂor(su%e
#551287 , l,at t
f1 uor esz:)esltl()@% !Ii ﬁi@ﬁy %?%?4’?3% g%ﬂ%at%ﬁggg% g‘?gu%%ticg%%?tg? @ngé‘? ‘Pf?t’é’a or nouse

| L- 2, | L-depsityiredqd atl 440am, Datlds'ﬁNEexaed ihthefritikcotrbadxponidpéf HRenae M xed
t oget her totf ormt he arﬁ_@/ at js resolved_ on the FL3 channel of the BD
FACSCal i BEPEPEG 0y R R FH Venhy pF, ‘i’th)ev‘?,‘:é‘ﬁttﬁﬁ@aﬁf‘e%?&éorar e mixed with the

PE- canj ugal ed stefiest HORLARIh e iGBuARE HEES TR WBRAEE Wit Ehapdards or
test sanples to form sandw ch conpl exes yS| S re was used
to gener dF@MPiEs eKkew and palyadealation axginr) sidreased thhexpsasiph of HSvVegsit y for each
cyt oki ne e { urves ta f C|I|tate guantification of

cyt oki ne Hcglnggqp%gt ?‘Sgﬁlgtﬁ a#gf%%elﬁéf G ALY A at a dilution of 1:10
according to the manufacturers instructions. HSV-2 virus chal |l enge

Anest het i ed Bal b/c m ce, Were |ntranasal I y chal I enged with 30 mM of PBS
cont ai ni FG2RYYE axil¥y 50f Antigen Egpies 3

wer ef,gl | oned for 20 days after i nf ectl on and scored for norbi di ty and
nortality. Morbidity was scored on a scale of 0 to 4 according to the

fol | owi ng sche&ﬁﬂlé orB16Hmat ¢dﬂyw@etrmﬁfédtarhsfd¢§cnt&ﬂeﬂﬂx&ﬁ led. AOres on eyes
or runp, @%u rg)verrent . hunched, little novenent; 8 dead. M ce that
were tredt ?ﬁo QUL affes gheyoerliachangesths nm%wmmtmwere#emgveml 1)
and/ or Thhd heatkS @170°0 (GOLARRIesS AP 19 1 SORORLISA00L) BAUEG L ound e
time of challenge received intraperitoneal ctions contalning 90 ny of
ant i body V&¥#e H’&?@atﬁizforémlauteavwﬁ l/h(hﬂblv@umeloﬁﬂ OQmM bharheargingeabo@ppe. | n

T-cel,) d ec eritoneal injections
cont a0 ni o6 5 FRRERELLTREcRon BU: GROFHEF T B R epobrocotsins
popul at i eminstnctibayswere addedll 10 thelyahtey end Bevatddsatahat k§N9a, ChYG flﬂeQnal G ade
purified anti-nouse CD4, eBioscience Cat#: 16- 0041; Functiona

1§

puri fi ed TRREFACHOMWas pppeddyy the additien of #0uk of 151 Wa@H)and read at 405 nm.

Data is presented as the ratio of the expression of enhanced (containing an intron,

HBVenh, or both) vector to a base vector, or the ratio of the expression of the
25 experimental signal peptides to the human TPA signal peptide vector,

As shown in Figure 5, the addition of RIA, the HBV 3' UTR or both elements
to a base vector (CMV promoter, exon and polyadenylation region) increased the
expression of SEAP in B16 cells. Unexpectedly, only the addition of the HBV 3’
UTR to a base vector (CMV promoter, exon and polyadenylation region) increased

30  the expression of SEAP in SCC15 cells.
Addition of signal peptides from either bovine aprotinin, chicken lysozyme,

or tobacco extensin to the N-terminus of mature SEAP allowed for efficient secretion
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Results ldentification of a strong CD8 epitope in Balb/c mce. To identify
T-cell responses against the | CP27 protein, an I FN-g ELI SPOT assay was
carried ownD2005/082398s recovered from Bal b/c and C57B1/ 6 mrcrasB2ndeodad W t h
an attenuated strain of HSV-2 (HG52 strain G). A peptide library conposed
of peptides spanning the entire length of the |1 CP27 codi ng sequence was

used to s e T-cells tides were in length
and overPg%%%h lﬂtglcﬁﬁ %Sdlpﬁ‘é‘ﬁ‘iaf‘ﬁ Of% C:’I.e?l difn e%li é%rr%ge)pet%ggépool S were
conposedsiwreint Figfire®. pept i des (Pool S CI -Cl2) or 12 peptides (Pools Rl-R6)
as described in Materials and Methods and Table 10, a configuration that
facilitated identification of positive peptides within the library. Spleen
and | Y@, RodS. $2! 5,5k 6 SRR AN EAE B G dlbi By TiR¥P LAG FRr | nfection
showed VETYy Stronyg responses to peptrdes wwtnrm poors OO, A 1, R2 and RS
(Fi gus e Fpdament Sionsldkeptide Papeinses in several other pools. Only weak
responses were detected in cells recovered from C57B1/6 mce. The pattern
of positive responses was found to be simlar in the assayed spl een and

I ynph node Ce'sbdq%ilm%'ﬂa@tscenﬁaf%ﬁe%&ﬂféc% ds Tk @bkl iR implesUThe, two

adj acent peptides (#45, #46) were predicted to contain the dom nant T-cell
epi t ope. m‘eﬁlassunamatamsrwerrnwnwdtf@m pighteen thfopetythodss afteritheinaedd | y (dat a not
shown) . P@%@I des 45 and 46 stinulated strong | FN-g secretion and contai ned
a honol o hi ne ani no aci d sequence HGPSLYRTF (Fi g29B, SEQ I D NO 68) that

is predi cted BLIBAMattERMEr)aldreieubhied evenidhtal 4°C wiep10igl ¢fgoat so cont ai ns
a region that corresgonds to an e8|tope previously descri bed in Balb/c mce

for | cr2miivhemapdeC(Sigmaila3&s 1401 Oéﬂuuﬁm& carppateating yfietyees) . conpari son

of | CP27 Vi |ffersb a
si ngl e amr ATk §§eqthﬁnth%\égh?‘%§q?ﬁ Irg‘% e in Jt})ﬁ;er v-vgm?{&%%?g( L YRTFAANPRA,

SEQ I D N(](BEM Tris, [16PindE NAChHY. 146 Biriy-35npH8.0) betwebiS&éch ifUPRTGAGHBRA, SEQ | D

NO. 70) . Th r.ese de 45 even .though this
pepti de §‘f eg‘? g‘fnz?ﬂ’ gg‘i/ Mb@”]ﬁ%éopgr%@%g@?o ﬁ?‘?\ R YWHe relative

| npont ancgiAfy diffed MBdiR QhRikdtAlts i%FHﬁd?iBﬁ%uff@r gciﬁlué@ssr 0t4%8, | FN-g ELI SPOT
assay, the pe t| des LYRTFAANPRA and the HGP wer e synt hesi zed and

tested. ZweearR08h(This ws&)ﬁoawddbymwbatmwél@lvwﬁhcl@wégﬁmﬁl@aﬂéwmgl y to the

HGPSLYRT b bov to the
LYRTFAAN&@%?H@S%@ %’gﬁi@% 1%n gdgﬁ)t%%g%%}l 1:’01%r W@c@ﬁ%@%& ati ons
prior tocble dlaﬁ}bﬁn&hhﬁﬂ@'loaﬁl&ﬁWMBeﬁwdvmﬂl dubsteats.t ThengaciblsrwkeP27 response.
The data indicates that a response is generatgzd iin Balb/c mce

t owar ds REPEEYith 108pbof Wéh@@m apﬁa?adi % 43P n)- fata FoFosered aetiganie

HGPSL YRTE acci ne,
"ot 7 Of B o A S Bl e o 0 T T OF b 2
(Fi g. 27)peptideeveegguenced construct had only two nucl eoti de

Addition of signal peptides from either bovine aprotinin, chicken lysozyme,
or tobacco extensin to the N-terminus of the human Fc fragment allowed for efficient
secretion of hFc into cell media supernatants of both cell lines. Results for B16 cells

26  are shown in Figure 6.

Example 14. Use of the HBsAg, HSVgD and Flu-M?2 plasmid expression vectors

for immunisation of mice

30 (a) Preparation of cartridges of immunization

For each plasmid to be tested, 25mg of 2 micron gold powder was

93



di fferences fromthe published HG2 | CP27 gene sequence (Figure 28). There
was a Gto A change at nucl eotide 57 which would be silent, and an Ato C
change atwodoomsedod change a |lysine in the HG2 strain POQTAB2E&R@IAGI Ne i n
the M5 version. Thus, the M5 strain |ICP27 protein expressed fromthe DNA
vacci ne woul d be al nost identical to the HG2 strain version of the protein

DA vacc HAEEERES bR bREC LAY, 8Rodhe bABaBn ot eaiey Bansies BideD. ©
Spl enocy tspermaidthel (AdgrithClstenica) Ins, MEGAUL&S Ve, the gigﬂa%s%gxe%%ﬁpm assay

agai nst the E}ane,l of pool s _described in Figure . The pattern of positive
r esponseLTEgYRBICRIedThegald Waemieraiinaad put, Epdthersnemiidiad refilaced byrae t he sane

o2 {hose Ui THESEIAHTAS, LA S, Rk IO L0 rgsponses Lo

| CP27 vacci ne vivo~activity d by rlICP27
DNA vaccilidaiwas added st thelitwint and neix@t. Ophiyd the it wat lighgsatiekddl ¢ogjijon nodel in

Bal b/c m o] Af Lan w variQus es of the M5 strain of HSV-2 in
12- veok. 8 AU 1E Gribevalibthe ﬁ’é&ﬂ%‘ggﬂb@s wasrddgg e pracnitets the DNA 104 PFU
(Gat & DotonkNEhA bAIARIRAGKLR Rl BR LLURNNDed B LT G [ SD0° dose of

50 LD50 was used because this dose consistent in 100% nortality
in nave AWPHES e the kenchien, after sshjndrthergoldsvashrollected byt biiefmitraage on Wit h

pl CP27 i t ad,linmted abilit 0 protect m ce.
Ther ef OPE,61 ntadggsgn%égc\fl{e}]gigoertgﬁgsc‘?ﬁ@%b%ﬁ% 9@8‘?@&&%&&%@}%&%&@% Mxin (CT) or
the heat GaadénapCA)X0 renfdverextess pRkipitatidn redBéfts CRreARIsh¥EEQd/IMAN t he | CP27
DNA vacci ne. The A and B toxin subunits were expressed fromthe sane

pl asni d BMPLEXHRsIhen rrsusprpdaddn B ifom! af @85 merm! pelyvinylpedolidate t he | CP27 DNA

vacci ne, (¢4 r , : i.t.h .or. L vectors at a 9:1
ratio (0.(36561@%’ %‘%ﬁ?ﬁ’?ﬁ%ﬁﬁ%@%ﬁ& vaégct‘%rlg L}tg)%)?%(ﬁa 8f 16 ani mals
per i musluzatwasthgr oygrtedeing ez athe (MdMastdr-Od, Chivgbelrg hadat@nged with
Vi rus andntlhe ot h h I} cri.ficegi t the tinme of challenge for
| CP27- spéc] ?%‘%??%‘W‘ﬁeé eﬁfg’a%fm%w. %W@aﬁsé}%‘iﬂnﬁ@eﬁ thepfefzedd g wathe shown in
Fi gurie 3the gal@'D’I‘@Slébﬁ@le’ihﬁ‘ﬁ(extdﬁéhﬂe%ﬂ@%k%&ﬁ?c&gﬁﬁgﬁe@ d mheCT and

no

| CP27-only formulations provided partial® protection protection,
respect i V& Fut \Eed.a3 sshotioaf yresinscviich weesloaekintoeitie X1 ddvicel CP27 + LT

f or mul at &npﬁ(ﬂeﬁ%y%#ééform 1§%xrﬁoeﬁlul ts confirmthat co-delivery of DEI

vectors ect or AncéM5Fot ection and reinforce the
superiority of LT over CT as an imrunostinulator in DNA i mruni zati on.

Quantificatio f cytokine production following in vitro stinmulation with
the CD8 epit og@gé%%i/q@&@lgﬂﬁﬁ%he CBA kit denonstrated a good correl ation
bet wegn chal | egerSiH Wedabigaind {?{@l% fwiftPd BN & il gur e 21B) and
TNF-a production (Figure 31%“. © he Arng%ltgétngeagf/l?io ?‘rlf(la eaoﬁaéequgél(ﬁﬂ pul ati ons

Dodge) and Rompuna (Bayer). The bellies were shaved with a pair of electric

clippers to remove hair, and two non-overlapping “shots” of vaccine were delivered

via the XR1 device (450psi) to the shaved area. The animals were returned to their

cages and bled at six weeks post vaccination. Balb/c mice were used to evaluate the

25 HBsAg expression vectors, and Swiss Webster mice were used to evaluate the HSV-

gD and Flu M2 expression vectors.

Analysis of Sera for Anti-HBsAg Antibodies

At six weeks, blood samples were harvested from vaccinated animals. A

30 volume of serum isolated from these samples was placed into wells of a reaction
vessel supplied with the AUSAB® EIA Diagnostic Kit (Abbott Laboratories, Abbott
Park, IL). The volume of sera added depended upon the antibody titer of the sample,
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The role of 1CP27-specific production of IFN-g or TNF-a in the protection
of chall enged animal s was eval uated. pl CP27 + pPJV2012 (LT)-vacci nated
ani mal s weoeodwosadoed with | NF-g- and/ or TNF-a-specific momas2006200344

anti bodi es for several days around the tine of challenge to neutralize
these cytokines in vivo. Murbiditydata is shown in Figure 32. As before,

ani mal s rece . + : ]ﬁfgeq. 1 : conpl etely

pr ot ect eé&?{rhgr% T %@%a‘*%er#g‘g%%%%m&%ﬁfl%ne onh@ﬂg \?}]R@g"%t%; a%si ent norbidity
(fur ruf obiafigblenvith ofushtifichtiod sinelrnek 200006@h eachrdahoftbe AUSABR i muni zed
wi th the pl CP27 vector ne_succunbe o,.th allenge...ln the.group

i muni ze UARERCAIRR F‘@éghﬁm{?aﬁfﬁmp&%ﬁbgﬁkﬁﬁg iﬂhwgﬁ%(ggaﬁ%ﬁ'? Y% reat ed with
anti - TN;Bea MO8 VIGRT oVEieh QRAGH DR walHBEHARARINVIAER e Veblel daasaledchal | enge

i nocul ation due to conplications of anesthesia. Inportantly, the three

r enai i ngndrincebatedbivs dwo mbyrstat 40%6. dhe wells wiete then mgsheddfralliligud ecover ed

i ndi cating t.hat TNE-a production di |41 I igal.ficantly to
protecti 5%&1?1?10%%63)& ?0 e Wﬁ%‘ e’g F%H&gatsgfi h%iﬁ%&?@ %%@H gi(tj m ce t hat
recei ved vafigh the FBsel wis seated-ah# Mhaubdted idritwd Noursait 40°C. Mhetwalle wake chal | enge

becane intensely norbid and 7 of 8 aninals died, clearl yrB%ermnst rating the
i npor t andkenovashehefrlbliquid reasien componsais; Thebeags Wsrorasferesd o #§%exani ne t he

port FYapen | tY o, L
role o 3&%8%&9@?% %ulpmgl&t&waépm&t BLALEGH Afticd AL d0AGES, g CD4 of

wer e use ese popul ations prior to Infectious challenge (Fig.
33) . 1vherolvr develepmeert oddctive evab stoppal tiyathe ngditve pf PRI sidfyssic anidj aitdghest i ng

pattern energed. expected, m ce gjve | CP27 . Wit h ty vector were not
signi fi ca?mqrgwﬁrm?@&r gCUPPBPﬁa? Wé%??%ﬁ.‘*%ﬁ‘é@?&“ﬁnﬁﬁ ?ggcci nati on provided
100% sur Vsb&ﬁ%ogh%ﬁfe?e@%AbE&ﬁEMrat@ﬁeQQ%Bo@érk@[@. T spedtiaphboaistai m | arly

i muni zed” m ce abrogated the protective effects of vaccination and nmade the
n ce suscelstiatssdhe mtbbdyievelsofasampledwedomparingithecabspibancy of the sannlenmuni zed
wth the pl.CP27+L T, DEl vacci.ne. . i t ' rior to

i nfecti or?’%bbﬁé aﬁ?ﬁlgv?ge%eﬁ%tgg%ﬁ!‘t% gé &1% g@f 2|i°)[¥)0r]51 ﬁﬁ?&%ﬂgﬁé}% %g%lrpt ant role

of thgse &t Rnicorrpéted &tdiRtoh farers. NTReddto shoawvn @rKigpedl bieitke I n t he

pl CP27+LT DElI vaccinated nice, depletion of the CD4 popul ation introduced a
ni ne day sgematjicrpeanditersofell apamals yycewntedayifh e pHEWar Y- al so becanme il |
and died, suggesting a role for CD4 T-cells for the long term survival.
Exanmpl e 23: I munogenicity of Influenza HS5N1 DNA vaccine in mce Mterials
and Met hoghsal R fifleps for AmPRu M8 AntiErmAptibodids Fi gure 20) encodi ng t he HA of

| nf | A Vi et 1 194/ 2004, [ H5N1]. Vi i Di. I d
bart 1ol seand dOT VLRGN BemRsby e Rt s E S SRl A PSRy Sor
( PMED), usp Ay EewaREMREhS syttt Bl elidy @IOBER6HNOBYpkibRin) NEYY Was

effected with or without, "as an adjuvant, an additional plasmd pPJV2012

( Exanpl e a8 comegtietiorpol) lughobin IS (Biowbitiakere N alkerpilleeMIMand inqubaisit s A and
B. Wien pPJV2Ql12, | sen hi it Lopal. btasm PRM_7789
pl asmi d W& E" ji@&ﬁ%}'ﬁfee@a%ﬁt“}gr? ﬁ%ﬁgglﬁééggﬁgs g)ét?fi i cl egmﬁ%?la\’/\ggl_achi eved
by first ey, M®)/DEDnIMINAONEZihelS QENAfiEyB89 % Brif 36 (Sigma), then blocked

with 5% dry milk (Bio Rad Laboratories, Melville, NY) in PBS for 1 hour at room

25 temperature. All subsequent incubations were at room temperature for one hour and

-
-

washes between each incubation were as stated above. Sample mouse sera, a
standard (high titer, anti-M2 mouse sera) and a negative control (anti-HBsAg mouse
sera) were diluted in 2% dry milk/PBS/0.05% Tween-20® (Sigma) and incubated in
the ELISA plates. Goat anti-mouse IgG (H+L) biotin conjugated antibody (Southern
30 Biotechnology Associate, Birmingham, AL) diluted 1:3000 in 2% dry milk/
PBS/0.05% Tween-20® and streptavidin-horseradish peroxidase conjugate (Southern
Biotechnology) diluted 1:8000 in PBS/0.1% Tween-20 followed. Color was

95



format weight ratio of 1:9 and then co-precipitating the plasmds onto a
popul ation of gold particles. As a negative control, gold particles on
whi ch no wbaseis239as been precipitated were delivered bycPMER06IIVE34T Ce
were as follows: Strain: Balb/C mce Nunber: 36 Gender: Femal e Wei ght
Range: 15.0-19.6g (on the day of the first procedure) Age: 42-49 days (on

the day of BV ﬂ'@t' | d.Suppl.i er rles River UK Ltd The
m ce vvergie‘é?é#%ie‘%h%% 0 Ssiug%%t%gg@% gst;%%%ml’f’ ﬁ'@?ﬂ TERFUSRS WFe procedur es
per f or medtopped hithive 81, 804arid e glutes 1@ ¥sOhmtwien B BERAW&Ssit:00Kk place are
shown in Table 12 bel ow. An HAl assay was carried out on the sera according

to st andé‘?lﬂroﬁf%%ﬁ’a d¥lofegyias Devices, Snireie. @b oMt Bronb hsoftwareAni mal s

Tabl e 12: | r f ndhe Days Marked X a

G oups 10 R R B el BB O A P eR 0o ot

NI BRGS 14 ap#igig, Titery werewermaliletido thensdndatd senontwihikh huks preobaemvaei t o be

W thin a%&%pttabl e lim ts.,C The nega{i ve contral article (N BRG 14 [ H5N1]

virus) washegartreC 1Pt e-apiey Be plaigto-plaisivierigion: Keswlin argphqvar @ (t urkey red

bl ood celFiggyre mas positive on all plates. The second positive control

article (serumcontaining antibodies to Influenza A/ Chi cken/ Scotl and/ 59

[HBN1] virus) ran on all plates to a geonetric nean of 28, 40, 56 or 80HAI U

(within ntallee 4 Mt s 40, HALU +[-.2-fold). Al sanples on days 0, 14
150 s v ﬁf%v 1250, A04bodl: ection) with the exception of

I D: 1074 (gr 09p-v&il Oostddayedurh-bibidiah BLOSA @l (FRBels Gehti ) Hitlsbhreh059 (group

4) on Da;,AZ; 1 for ich there was 1 nsufficient serumobtained to perform

the assay!™Fgf® Eeptearyijh BiS Vgl (N wral hrerppauties, dtheespNOrprofein @a 1074 (group 6)
whi ch Co%ﬁt:eﬂﬁﬁticﬁl%fﬁhgﬁ?l ihh%@ﬁﬂ%ﬁitﬁﬁm&%ﬁlg, Mbgggﬁ @nc%gﬁgé € was

cal cul ated, along wt he group arithnmetric nean, an standard
devi at i onvéroightaictiCgThe platEvesre vaasbedsthossrtines Widhl @nlBTHE(SIpmAahl e 13: HAl

Titres for G . f. Ser um.abt ai .0 1y 35 * Data unavail abl e
fue to t meu SR sedaicd o Ret el i (i o Mokedt o pPut v 789
pl asnb d indthi SWUROGARIBio Rad'l 4RraBHed, lmélvihaiﬁyj MEOGGN fluk Yt lopnfnhanced by

the inclusion of pPJV2012. Accordingly, novel nuclelic acid constructs,
conposi t tERRETEBIep FikTubgedpsnt isgebations wetest soona tranpevativesi for exsd iburmmdini zat i on

techni qu i £r ha en described. Although preferred
embodi rregvtsdg S @g%éeeﬁgg fg‘g‘?ﬁ}lﬁgg‘%ﬁ?‘f %Snﬁﬁgggb%'ge Ample motsd Sefa, 4
standard (high titer, anti-gD mouse sera) and a negative control (anti HBsAg mouse
sera) were diluted in 2% dry milk/PBS/0.05% Tween-20 (Sigma) and incubated in
20  the ELISA plates. Goat anti-mouse IgG (H+L) biotin conjugated antibody (Southern

Biotechnology Associate, Birmingham, AL) diluted 1:8000 in 2% dry

milk/PBS/0.05% Tween-20 and streptavidin-horseradish peroxidase conjugate
(Southern Biotechnology) diluted 1:3000 in PBS/0.1% Tween-20 followed. Color
was developed using TMB substrate (BioFX, Owings Mills, MD). The reactions
25 were stopped with 1M H,SO4 and the plates read at 450nm with an Emax precision
microplate reader (Molecular Devices, Sunnyvale, CA). SoftMax Pro 4.1 software
(Molecular Devices) was used to calculate endpoint titers using a four-parameter
analysis. Titers were normalized to the standard serum, which had a pre-determined
titer, to minimize assay-to-assay and plate-to-plate variation. Results are shown in

30 Figure 7.
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described in sonme detail, it is understood that variations can be nade
W t hout departing fromthe spirit and the scope of the invention. CLAIMS 1.
A nucl ei cwacbab/se3yst ruct suitable for delivery to a subjpeTiGH2006/G005kCi Ng an
i mmune response agai nst influenza virus hemagglutinin (HA) antigen, which
construct conprises: (iii) a chineric pronoter sequence conprising: (a) a

C (b)) e

hCW i W %@Bﬁ% ‘ I,ast a part of
exon 2 o TOr—Ttmed )eter ol ogous

intron pMeetaded in place of the intron A regibn of the hCW nmj or i medi ate
early gene; (iv) a coding sequence in operable |inkage with the chineric
pronoter, where the coding sequence encodes an influenza virus

hemaggl uti ni np{ddiNid [ , j ' t thereof . .or an
i munogeni ¢ vari ant ﬁgiwgﬁirl‘Jvag%?#%}gﬁ&gwlrﬂga%%g%ﬁaﬁgxgﬁesﬁ %88'[ 80% am no
aci d homblespegtutinga(HiA rantiggeof iofluénzaguBatam#/2007Y9%B(HBNR)! r ans| at ed | eader

sequence which,is derived om HBVpreS2 .antj gen sequence, HBV e-antigen

sequence or Hrg\?nf%c loﬁggplai]‘hf’glﬁsaéégag%%ege%wgﬁmi%on%aaeﬁ: operabl e |inkage
W th thel chi mgini ¢ @eHIRE Bieexpratkidd YdnedN enhancer sequence which is derived
froma 3" untranslated regi on (UTR of a HBsAg sequence or of a siman CW

i mredi at e ear (§) gekagineeringthe veapn askbene andper abl e | i nkage with the
chineric prongpt.er - \Wh: i ownst.r.eam of codi ng sequence. 2. A nucleic
acid construg?EIZcc?&g}n\r%%hrf%h%ﬁgglrﬁwsjm\%er ein the codi ng sequence encodes
noreione than said HA, fragnent or immunogenic variant. 3. A nucleic acid

construct according to claim2, wherein the codi ng sequence encodes a said
HA, fragment M@@@L@@Qs_@m F St "gf three to five different influenza
strains. 4. A nugl84ife 3uln GBS LHALE i g .m wherein the

codi ng sequence enco%ggduansai dﬁllrt-'lfﬁ, ﬁ%araigé%e%td%garlﬁ@a iagér%?ndzairdgeggﬁeof three or
four nontrpessdetase pplyhicrsn zbais teaations (RB-PER )Aloting ©tlniqed higonsdniplet

accordin an t he precedi ng,cl ai s, erein_the codi ng sequence
encodes gfé%a&%ﬁaﬁygémﬁ Oﬁﬁlns‘g%f’gh@e&%nﬁ?%@ﬁ ¥ Conrdenda strain. 6.
Carrher paivbhidean o) bRodeBtldiaBshtnfaashiHgRay, defined in any
one of o the preceding clains. 7. Carrier particles coated with at | east

two different he &olkaveng siepp E@ﬁ@mﬂmted im slogafg the dxpressitinggene, HAwher ei n each
sai d constr ucyg enc&c}gﬁcﬁ p%(%uccjtitl)_rlib‘ of ésﬁﬁ\?g%r%tgm%kt of RNA segment 4 of

A/Panama/2007/99 (H3N2);
. propagation of RNA segment 4 DNA clone in a standard pUC19-
20 based vector in E. coli;
. sequence analysis of the H3 Panama HA coding sequence within the
RNA segment 4 clone; and

. a second PCR reaction to generate a DNA fragment containing the H3
Panama HA coding sequence (without its ATG codon) with ends
25 . compatible with the pPJV7563 DNA vaccine “empty” vector (Nhe I
and Bsp 1201).

Engineering the Vector Backbone, pPJV7563
The plasmid backbone for pPJV1671 is pPTV7563. The maj ority of the
30 plasmid backbone sequences in pPIV7563 are also found in pWRG7128, a DNA

vaccine vector that has been evaluated in several human clinical trials. This section

provides a synopsis of the construction of pPJV7563. A detailed flowchart is
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vari ant

of a different

i nfl uenza strain.

5 8. Carrier particles according

to claim7, which are coated with three to five different said constructs.
9. Carri ewopasdasedses according to claim8, wherein threecorGH0ewooass4sai d

constructs O encode a said HA,
non- pandeni ¢ influenza strains.
of clains

sai d HA,

b RunTige J4 of

re coated w

étfﬁcoaftﬂacﬁaaﬁé

parti cl esompadchi b OTAHNY 2P6¥ked el AT phashd

with a nucleic acid construct conprising

a pro

fragment or variant of different
10. Carrier particles according to any one
h_a said construct which encodes a

BRI 7503 rand @RIY 1 &1ls ancha tabuler . Carri er

coated

a codi ng

R‘M‘hé?

sequen

BRAR

sequence1$W°M@§¢aﬂleenﬂﬁ’ﬂf<ﬁ§é/1\ﬁl7iIrsshhwnpnb‘tgmtr@ié Wnere t he COdI ng sequence

encodes an ADP ri bosyl ating bacteri al

t oxi n subunit,

a fragnment thereof

wi th adjuvant activity or a O variant of either t her eof havi ng adj uvant

activety and havi ng at
fragnment.12. Carrier

| east 80% amgak ACi d honol ogy with said subunit or
particles according to claim 11, wherein the pronoter

sequence i s a chi mérPRPAFisNROIKe: BlemantwincKeqior Baclgwon(ea-) a hCW i medi at e

early pronoter

hCW maj

or 5 imred ate ear

ASSVR )12§

ARs gt By FRR ol gth

exon 2 of the
ntron provided

in place of the i ntron A regl on of the hCw maj or |m"red| ate early gene. 13.
Carr|er IUI“u ncla]lm’l 1 _or hnrmnfhp ADP
ri bosyl At 6“5“’3’3&03 8 ox #"'%Wl]t“‘ipﬁ%@lféh? ed f Binlogipal| Effest0ooxi n
subunit |A cholera toxin subunit B, ®hangg|i heat || Mignificanpeior Rugkibki t | A and
E. coli theat lahile subunit 14, Carrier parti ¢l eEffet of thetGhampeany| one
of cl ai rr@hikanﬂﬂlm registaneé n | Ferammwieektrammousd cong Nosdgattenghahgeto t Wo £odi ng
sequenceygenﬂﬁr@@mmmpwmﬂseseﬁualcelé fromrvedtor sai d | subuim éffectivagrest or
var i ant | is134 Waaesrsnedlleptiahi cl es according to cl ai Msdfdty ORREGI N the two
codi ng $dguesuddns pWRGUE28:hol era toxin subunit A qmd choI era toxi n subunit B
respect | T $pRI-PR1 17REF heat f@%&eteeﬁbﬁgeﬁyoum Eh“l,‘e kaH heat— abi |l e
subuni t ﬁpgt@gﬁ%}tthé/@m 0 164 nclasefroﬂﬁq% | es cic T“V éﬁ% pf
claims 1 dnthtdS P g the gw 1S ar%|§ onst fcé' ot ?’ises: (a)
a non-t g)ra qul eader"sequence P ot e |ve( S‘PF B eS2 anti gen

L Y] %to ergmig' epgyﬁ%ly
sequence, e-antigen sequ ‘j‘?d 2¢gD anti gen sequence and
which i in operable |inkage f%%métml(ﬁ’&gl c pfonoter; and

ture vaccines.

The intron A from CMV The CMV exons were fused | Fusion of the CMV exons

was removed and in to recreate 5’-UTR of should not change vaccine

pPIV1671, the CMV exonl | spliced pWRG7128 effectiveness or safety

has been fused to the transcript. profile.

remaining 9 bases of CMV

exon2.

The intron A from the rat To replace the CMV intron | The addition of the rat

insulin gene has been A sequence with a insulin intron A to vaccine

inserted between the fused | functional alternative. vectors has been shown to

CMYV exons and the 5’- increase antigen expression

UTR of HBsAg. and subsequent antibody

responses.

The polyadenylation region
has been changed from
bovine growth hormone to
rabbit beta-globin.

To employ an alternative
polyadenylation signal

No negative change to
vaccine effectiveness or
safety foreseen.

10
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(b) an enhancer sequence which is derived froma 3 untranslated region
(UTR) of a HBsAg sequence or of a siman CW inmmedi ate early gene sequence,
whi ch i s wo 2o@#s2i98e | i nkage with the chineric 0 pronot ecTaBtosdnoods4i s
downstream of the coding sequence.17. Carrier particles according to any
one of claims 6 to 16, which are gold particles. 18. A dosage receptacle
for a particlg nme ) onprising coated particles as
defined in arfy & = A particle nediated delivery
devi ce Ioadedrwbtﬁaj&cseépedve@atdwowea%ma@hngmbﬁﬁal@lasn@mq)mmeﬂal s 6 to
17. 20. A particle nediated delivery device according to claim 19 which is

a need| efremdhebackbene, PEJV_L756;& (as 8 jusireted i Kigetsnidh theee 2%0i t abl e for delivery
to a subject for '&‘e‘fé{fdnﬂﬁ‘tﬁ‘é‘yvhgﬁ%%?n Sﬁ? H}S ﬁ%%gl,s&n i nfl uenza virus

hemaggl uti ni n (HA) anti gen, cons corrprl’ses (i) a chineric

pronmog er sequence méfﬁmafﬂ@Hs(BanamahmModlﬁgeeh@heeﬁmbmwsmot er sequence;
(b) exon 1 and at | east a part of the hOW major imedi ate early

gene; and (c) a heit'lélldﬁ}&)@éﬁélaﬁ @RJVder%i/PwaﬂﬁAd?lééevas?m@ MeCtPtt ron A
regi on of t heAROMU LA PTRAI RIS BRNY Vs SAR AR Lidur PhokBilng sequence

in operable I| e Wt C pronoter eret e co ng sequence
encodes deAfcbdmgzsaquancusthhleam@gﬁbdnbelnwnn(ﬂdN)e Jantigen, an inmunogenic
fragnent thereof or an i mmunogenic variant of said antigen or fragnent
having at |east 80% am no acid honplogy to said antigen or fragnent. 22. A
nucl ei ¢ aci d eopsihisdntoramaas di BGLHQEgVasm 21, which further conprises:

(ii1) a non-translated Teader sequénce which is derived from HBVpreS2

anti gen sequeﬁh@maqudlféerames getheyedarbrskbanes bghweep tee digirallyttegieth sequence
and whic | i,nka h_the chi r(iv) an
enhancer? é‘g%h%%g B§A§er|g\?/léeam%hrl%nr%a a%gmtrﬁ{rarqg Q/”D[éF?%ca?lg% (UTR) of a
HBs Ag SeHB%ﬁﬁn@HADire@h@Wﬂhme@ﬂTabmmCﬂl&feﬁnﬁaﬂé ysegike SRGisEIEE, Which is
in operable |i nkage with the chimeric proppter and which is downstream of

codi ng sBigaAei® placend thohymen eyomegrlavissHdM¥) indioad) glemgnt @1d4sgi m 21 or
22 f
22, Moot gl B HipniRghong SSGENGRSLGOBR TR 20PHLRNBR A [T a0ment or

wher ei n héenone go3gdasintipnceqenef G asive aanal stdﬁ;esfwlaggm’méon variant of

each of three to five different influenza strains.
described have demonstrated good influenza DNA vaccine performance in both

small and large animals. Plasmid pPJV1671 also performs well in humans following
PMED of this DNA vaccine as discussed below in Example 16.
20
Feature and Functional Map of pPJVi671
The functional map of pPJV1671 is shown in Figure 16. The features of this

map are listed in Table 3. Plasmid pPJV1671 employs the hCMV immediate early
promoter and 5’ noncoding sequences from exons 1 and 2. This promoter is linked to

25  the rat insulin intron A and the 5 UTR of the HBV pre-S2 gene. Translation of the
H3 Panama HA coding sequence begins at an ATG codon that is fixed in the vector
in the context of a consensus Kozak translation initiation sequence. The HA coding
sequence is followed by a transcriptional enhancer of HBV (HBVenh). Finally,
transcription termination is facilitated by a rabbit 3-globin polyadenylation site.

30 Because the natural ATG translation initiation codon of the HA gene of
A/Panama/2007/99 (H3N2) does not conform to the Kozak consensus sequence for
translation initiation, it was elected to use the ATG element supplied by pPIV7563
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25. A nucleic acid construct according to claim24, wherein the coding
sequence encodes a said HA, fragnent or variant of each of three or four
non- pandewocods/asefoBuenza strains. 26. A nucleic acid corstrrapbocanemdi ng to
any one of clainms 2 1 to 25, wherein the codi ng sequence encodes a said HA,
fragment or variant of a pandem c influenza strain. 0 27. Carrier particles
coat ed WirblAaaBHAb §édordbh HafM iRl it LRl AW QTN R agkial M 2 1 to
26. 28. Carrier parti%l es %oéd?%g%%ttdﬁ&gtﬁﬁ%glgggqr\%\%md}%?lgﬁgl\r{gvﬁﬁ%fl%i c acid
const r uctvectass 15 edsnicedbusingi AdIGa¢adoad thanvbmrfeinntocthe K osalt coremnsk I Usd ofencodes a
said HA fragnent of varjant of .a.different nfluenza strain, 29. Carrier
particl eglf’ &(quaﬁuﬁéhetdo&i &PAPB Evia ifsprtion 3f thehe Tsdfelfeppits inragminos 2f i ve

di f f er entanfiab acid dRSHTOHGE the 300 tdPRiRisIF AR ReuSLE QFd] i'm 29,
wherein three or four of said constructs enco%le iusalgg?ﬁk@gggré%ﬁt or

vari afit @epigtedsia Figvre Hon- pandem c influenza strains. 5 31. Carrier
particles according to any one of clainms 28 to 30, which are coated with a
said construct which encodes a said HA, fragnment or variant of a pandemc

i nfluenza st r &@ngin 32NudledtideSeqpérices 5l graragepr ding to any one of claims 27

to 31, which %@ atléﬁo io coated with a nucleic acid construct conprising a
promot er sequetCACRHEd consBustRg kslgpemdesenvensimarrapares for AREGEAL t h t he

pronot er 41 [ SHPIR - ' | ating bacterial
t oxin subu%l? ?&gg?grgg%r?? g% her eoP ?\%1 gﬁ@gcg{?% gﬁ%l acﬁtb?’tq@%é’?asgl@ari ant of

ei t hep t IRdrASY alignments bty canaveictarcbmpbhent aerpheheagiang et GheRaik BOMaay1i no aci d
honol ogy with said ﬁub‘%?t agr frat%gent. 15 33. Car{li er, @earti cl es according
to cl ai m$5° PHRRPSH IO YHEY hal cotrast CompaRant @ssignmenithavsindecd bsit er sequence
conpri si mgide(a) a hCW i medi ate early pronoter sequence; (b) exon 1 and at

| east a part of exon 2 of the hCW nmajor 20 i medi ate early gene; and (c) a
het er ol ogous intron provided in pl d@®lo3 the intron A region of the hCwW

33 Cwher oi n ¢ ho e fER o CPrpgtiabls Gl BBty PHERAWIMIPY (S el ectea

fromchol efa toxin subunit A, cholera toxin subunit B, E colT heat labile
t oxi n subuniBaséNaftbels CPContjdlent Bltinki®icstg/ni t B. 35. Carrier barticl es
according tto any one of ¢lains 32 to 34, wherein the
Kanamycin resistance gene, flanked by tn903
1-896 sequences (Tn903, pUC4K remanants 1-44 and 861-
896)

897-902 Sal 1 cloning site/pUC 19 MCS

903-1587 CMV promoter

1588-1718 CMYV exon 1/ 2 fusion

1719-1724 BamH1/ Bgl2 fusion

1725-1857 Rat insulin intron A

1858-1863 BamH]1 cloning site

1864-1984 Non-coding preS2 region of HbsAg

1985-1987 ATG initiation codon

1988-1993 Nhel cloning site

1994-3688 H3N2 HA coding sequence

3689-3691 Stop codon

3692 G nucleotide from H3 Panama 3' UTR

3693-3698 Bsp 1201 cloning site

3699-4231 HBV enhancer

4232-4242 Cloning artifact. Unknown origin

4243-4373 Rabbit beta-globin polyadenylation region

4374-4379 EcoR1 cloning site

4380-5446 PUCI19 vector

15
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nucl ei c acid construct conprises two codi ng sequences whi ch each conpri se
30 a different said subunit, fragnent or variant.36. Carrier particles
accor di ngvoao@lae3ys35, wherein the two codi ng sequences PemaRteoctoaiser a
toxin subunit A and cholera toxin subunit B respectively or E. coli heat

| abil e toxin subunit A and E. coli heat |abile subunit B respectively. 5

37. Carrier p i Cl a rgi to any.one of clains 32 to 36, wherein the
nucleic acid Seqhencs of ST o Cel 2 (a) a non-transl ated | eader
sequence whi cliBegserttig washetfoafied BV et Rt R HEH PRPSemekiBYify ant i gen
sequence Qr OI}Z‘SVt pe.2gD anti gen tiequence and which is in operable

eF

y -

li nkage {egrn MesamemBNAPIspaEd & REVbY copptyucied BRIVAGZ & plaseidience whi ch
is deri V%@tﬁdl@«’éadtﬁng’é dHR RN 1860 &@i&?wﬁtﬂ@ﬁ%re@cﬁ%g pggguence or of a
siman CW imedi ate early gene sequence, which Ts Tn"o &rabl e | i nkage with
t he chi mprddict&d foreRPdy &671aRdquenciop disng thensamdanutfg proeess aldb BRowedjuence. 38.
Carrier partiicl,es according tao an ne of claing 27 to 37, which are gold
particl eS?t gleég?snRﬁthglée&ge %@%@B‘? ﬁ‘@f agregmpntryith-the theeasticebanddel i very

devi ce cogtparich isehenO@ The Plduk pl8SiBSleBhisRRE pbHHGIN Mes ferdck@ld® 27 to
38. 40. A particle nedi ated de?i ve;y gevi ge Igadéd Wlnt cega%rpec aA?f)({anrsti cles as
defined PHPVA¢RH iBrfeabls3 ehoxens 27 to 38. 5 4 1. A particle nediated delivery
device according to claim40, which is a needl el ess syringe. 42. A nucleic
acid construct conprising a chinmeric pronoter sequence and a 0 coding
sequence Exanmie 1 6.0 endlinidabgealitatidh éfsPONIgTRE IihnivmebBiitity ofiR" € the coding

sequence_encodes an_influenza virus antigen, enr c fragnent

t her eof B&Eﬂi’a’-“ﬂﬂ Huensza DNA Vacgine rP VA6 1 impilpuge AnimabMiedet havi ng at

| east 80% am no aci dhonol ogy to said antigen or fragment and the chineric
pronoter sequence conprises: (a) a hCW imedi ate early pronoter sequence;
(b) exon 1 andhatdoinesist pig npeet waf used ominestfgatethe hMinogintuityofi edi at e

early geng; c) a heter.ologous intr ravided jn place of the nitron A
regi on oPﬁ{XMé\W/&%ﬁr%Pni%‘ﬂﬁ%ﬁée%{bF@a Sfan EZESI.T‘PL?_ ]rﬁ[ja@t‘é"e&&o@ const r uct
accongli ngomestid whife igs Magb®is And BRsPRERARHi 20 H B&knRiy 5{#3 EDARdn

hemagl utinin ( I—|A%I an 1 nmunogeni ¢ fragnment thereof Or nmunogeni ¢
variant wibitign (B astibahostemsivwese meptired i emdiddio stolly gyintats @idtvher .

<1:10 for all animals entered in the study.

el o

Two groups of 8 animals each were vaccinated by PMED of the pPTV1671
DNA vaccine. Both groups received primary and booster immunizations spaced 4
20 weeks apart. Each immunization consisted of two side-by-side administrations to
skin. The DNA vaccine dose for each administration was 1 ug DNA condensed onto
the surface of 0.5 mg gold particles. The DNA vaccine was delivered with the XR-1
clinical and research devices operated at 500 psi helium pressure.
Pigs, were vaccinated on Day 0, boosted on Day 28 and bled on Day 42, two
25 weeks afier the booster vaccination. Sera were tested for HI antibody responses using
a standard HI assay. Results of this study are shown in Figure 17 and demonstrate
that the pPJV1671 DNA vaccine induced significant HI antibody titers in 100% of
the test animals with mean HI antibody titers well in excess of the 1:40 surrogate HI

antibody titer for protection against influenza in humans.

30
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44. A nucleic acid construct according to claim42 wherein the encoded
antigen is influenza neuram ni dase (NA), M, an inmunogenic fragnent of
ei t her orweno&/asmysnogeni ¢ vari ant having at | east 80% a&OTrGB20@/@oBi@quence
honol ogy to any of said NA, M2 or fragment. 45. A nucleic acid construct
according to any one of clains 42 to 44, wherein the influenza antigen,

i munogepi ¢ fragngnt .0 vqriant is froma pandem c influenza O strain. 46.
A nucl ei ARG tome T S e R R 4 Ry oreoF Ce PR A 288 wherein

t he construct encodes nore than one influenza antigen, imunogenic fragnent
or innunogenic,variant. 5 47. A nucleic acid construct according to claim
46, wher Nconstruct encodes a pandenic influenza antigen, inmmunogenic

fragrent ¢ her gghaQr1 JABUABBERL CiEAIARY 0l A1 AR MM sohli9gRaeNt and

one or nore non-pandemc In enza antrgens, | nmunogenic frag

t her eof inmmunnpeniciy of thev@IVaaT i BNAofacsiie dviictaista mem(va)enoPMEIDhgenent (s) . 48.
A nucl eic.aci d nstruct accordi to,cl ai 46 or 47, wherein at |east two
of the dPRPETBIINANECHaReoTpne EHA hrmbeeliininleewitditia are from the same

i nf 1 uenzg/mahypepor/de (HERD). OBJfét?m@tass%gsreaib@sn&ﬁtdﬁa?Ilé@nm Wistfe 5 49. A
nucl ei ¢ aci d construct conpr|5|n3 a chinmeric pronoter sequence and a coding

sequenceadvarsg gEep fron yasiagaonwnth study cemplasionc bpmwrpgaicityifas e t he codi ng

seduence, SGOED n A0 ORE LB Al IR HRLAN Bhe DANABUTARLA, 2 1 agrent

t hereof W uvan C avaria her ereof’ having
adj uvant act i Vhiey geoughs & V2 henlthly abiglasibj&d9vcasivad a simight dveeoh dgyowt h said
subunit or frgzqment and the o _chineric pronoter se%uence conprises: (a) a

hew i nmeitieat €2 exd By of DWWy tvageinge delsees as(lp R as ddMMEDadgninistrptionst a part of

exon 2 ' i ' £ar , ) .3 rahogous

Cheron oS PRI OONNIRALE LAY om0 ac AMhal 6} iR 210"

L\hmredi at mﬁ'ﬂb@dy yesgoies a‘lam 3 Aoseuevedy, wimﬁhdhtghaﬁtanﬂmosamrseﬁnlng todc:c ai m 49,
erein the ADP ribosyl ati.n acterial, toxin subunit_is selecte rom

chol er a ¥8RIHSHEY e_ﬁSﬁcaceﬂagﬂg}vgﬁm}elahﬁﬁeﬁﬁI?V%, Aptivedy TESPABAES | abil e toxin

subupy t &eﬁ%‘e%s.t‘ap!h'e 15&%%5118';1%% k&teAUBHNSE. T@e%n%_eétlrelﬁ%ﬂéﬁétg &i@@l d construct

according to claim49 or , wherein the nucleic acid construct conprises
two codi wgs Bmifaé hrmsldwh inoideratecdricieagions et tiediatdine site, whidhdveabuni t, fragnment
or var! aBkad AR TS0 i ORELAR Y D ittt aghi meri €

immunogenicity of the DNA vaccine for influenza generated.

20  Materials and Methods

Vaccine and delivery system

For the clinical plasmid, the HA coding sequence was obtained by a standard

reverse transcriptase - polymerase chain reaction (RT-PCR) cloning technique using
a sample of A/Panama/2007/99 virus as a source of template RNA (virus was a gift

25 of J. Katz, Centers for Disease Control and Prevention). The H3 Panama HA coding
sequence was inserted into the pPJV7563 vector as described above in Example 15
yielding the final pPJV1671 H3 Panama HA DNA vaccine vector. Complete
sequence analysis of pPJV1671 confirmed all vector backbone and HA coding
sequences.

30 Plasmid pPJV1671 was manufactured under good manufacturing practices at
Strathman GmbH (Hannover, Germany). The plasmid DNA was coated on 1 — 3 pym
gold particles, and formulated for PMED using the PowderJect XR-1 device, using
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52. A nucleic acid construct according to claim51, wherein the two codi ng
sequences encode chol era toxin subunit A and cholera toxin subunit B
respect i webyoawosEzoscol i heat | abile toxin subunit A andPET/GB2boc/doemsty | abil e
subunit B respectively. 0 53. A nucleic acid construct according to claim5
1 or 52, wherein the said two codi ng sequences are in inverse

orientati ! I I nst,r or.di laim5 1 or 52,
wherei n thg Dy ReBedilit fr PR PRSI ) Rektbdoton. o5, A
nucl ei ¢ aainthinnsidmiak] wheosH RIDNA wawd%ﬂ@.pﬁlgcgo@&waééné@ha% wherein the
hCW i medi ate early pronpter sequence (a) conprises: (1) e ‘nucl eot i de

sequence kAramgtess|apaliesd includgd meantityiebecdd and BNYE 87 visfo SHEQsSONNO. 54,
nucl eot i dgsy : (o) nucl eotides 1948 to 2632 of SEQ
ID No: 61, nﬁgg%%égﬁ%gb%ﬁ%%gg%%%ﬁﬁd%&Ot%’?nand/ or nucl eoti des

2624 ts=o 3308 of SEQ ID No:62; (ii) a functional variant of (i) which has at
| east 80% r}uclteoti de sequence honol ogy to one or nore of the sequences of
(1); or (% £ } agnment of (i) or (ii). 56. A nucleic acid
construct accoril diidaPpRad¥ oP i ldyGha FRddA é@% D gXoN sequence
(b) conprises: (i) thepnucl eoti de y(s:"{(’aquenc% %(#8 Slwggfﬁ’wﬁ% nucl eoti de
sequence drceindNBomddess appasyed by 1l ca inSiEQidnbl Revibw, Bourd| Ehiitydes 1684 to

1814 of y ucl eot,i de 6 to 2763 of SEQ I D NO 61,
nucl eot i ig@ Al@&%%“&%%ig'e{ﬁengéb%@a%ﬁ& and/ or nucl eotides 3309 to 3439
of SEQodl D No: 62; (ii) a functional variant of (i) which has at |east 80%

nucl eoti de sequence honpl ogy to one or nore of the sequences of (i); or
(iii) a functional frZ@h@rfé Bemogrpples ¢f thy study populatiern ei ¢ aci d construct

accordi ng to anyone of—ttectas—42—to—56 'Mﬂrghe-b-ﬁ—l-he—he-t-ekol ogous
intron (c) conprises a sequence §%‘fpe]ét ed fﬁfﬂ‘r‘ﬁ e rat FH¥BS n gene intron A
sequence, chi N&ﬁ{bekﬁéraérbﬁp gene I njjon A SequgRCce, CNr CRepy car i ac actin

gene intron A sequence, a functional fragnent of any thereof or a
functional vaMeanegofyearsy of the precedi ng. 581 A nucl ei d2acid construct

according to glai ereint at insuljn.gene intron A sequence
conprises: (i §g§hé§g§&?a£@“ de se%tgé%ce of Ség%pD NG 3, AHE nucl eot i de
sequence of nhklebémhaes 1725 to 1857 of SEQ 4:® No. 54, nugcleotides 1545 to
1677 5 of SEQ.ID No: 61, nucleotides 2770 to 2902 of SEQ ID No: 61,

nucl eoti des 1BEX2¢ations of SEQA©4®: 62 akb(Se#Onucl edLi(548) 3446 to 3578

of SEQ I D No: 6BAT@NIT @afgiyctional variant of (i) which has at |east 80%
nucl eoti de seguence

Subjects were considered eligible if they were healthy, age 19-50, not

pregnant or lactating, able to provide written Informed Consent, and with
15 prevaccination hemagglutination inhibition (HI) titers to influenza A/Panama of =10
and < 40.

Reasons for exclusion included immunosuppressive therapy in the last 6
months, history of skin disease, scarring, moles, cuts or tattoos at the site of
immunization, allergy to gold, history of chrysotherapy, receipt of influenza vaccine

20  in the past 12 months, influenza-like symptoms or diagnosed influenza in the current
season, or presence of any medical condition where inflyenza vaccination is not
recommended.

All subjects completed the study and were evaluated for safety and
immunogenicity, with the exception of two subjects. One subject was lost to follow-

25 up and another subject was non-compliant. However, as all 36 subjects provided a
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honol ogy to one or nore of the sequences of (i); or o (iii) a functional
fragment of (i) or (ii). 59. A nucleic acid construct according to any one
of cl ai Tew@204608388 wherein the chimeric pronoter sequeRrCe/GE2GWG08HS: (1)
t he nucl eoti de sequence of SEQ ID No. 4 or the nucl eotide sequence 5 of
nucl eoti des 903 to 1857 of SEQ ID No. 54; (ii) a functional variant of (i)

whi ch has_a % nucl eot { de seguence honol o.(i); or (iii) a
function ?Fgﬁ’?‘%gf%g‘h’i‘ §38’P/%1€ 1 r)ec%}yéd( ygepmagory @ng )¢ eﬁ%?:‘fag‘?%e‘iﬁti léesg oRrStRoS t

accor di nyat@naion fonefal aad ﬁhﬂi&n\d;\%e_ni@ty?@ata WetLAvallbib i evaRiABbA €S (a) a
non-transl .eader sequence ich is derived from HBVpreS2 antigen

ted |
_seqyence,Sa‘%ﬁsﬁl@-lmq”ﬁéﬁng@q%H’ééUIBPCtHSWII.tSW& prefodunes wseninsasgondanee and whi ch
i's in opeyiaPhe HRIditki KRGy oh*bftlb?%%:tjﬂr@r%'leﬁe ; ggalr%rg%tls %Zﬁ%{b%ﬁ@g b) an enhancer

sequence which i1s derive roma ans of a HBsAg
sequehce Seetlafd (3060)mnd thedikérnativedl Gorefereacd on Hansorseloanaaletings whi ch is in

operable A | e Wihth .the chi i C noter, wherein the enhancer sequence
i's domns5%%@#?3?“¥?8“8°%&%ﬁ?ﬁgF@¢v495 1. A nucleic acid construct
according to claim42, which conprises: (i) the sequence of the vector
pPJV7563 provided as SEQ ID No: 14, or (ii) a sequence with at |east 60%
sequenceéﬁﬂﬁﬁiﬁﬂﬁkéﬁﬂﬁﬂe sequence of (i); and the sequence encodi ng the
said antigen, gaen . Lanpt i.s provided in the said sequence (i) or
(ii) so that iSI“f’%%s Op%‘?g%f%‘%#"ﬁﬁ’é%et{‘%?gf‘ﬁ’é%wpﬁeﬁBefpﬁf‘b%f’@ra. 62. A nucleic
aci drconsg¢quentialdasior BhdtPNVEBITDNAW Ltine WS AL ttatioa&1fi9&i:19 %W&”CE enodes a
HA antigen, an innuno%enic variant thereof or or an innuH genic fragnent of

ei ther. &%smd pRIY 1674 (HE iPanaamsy Qeme golsor Tharfrst gravipaierividl a sibgleh conpri ses

the sequep | [ RPIVI 67 vided as SEQ | D No: 54 or a
sequence W t é)%dtrﬁﬂ%gét?&%@%hg éfg]rfjeéﬁa\cpg%f ((S;t;tﬁ? p?g,erlaﬁgpgt%gy 064#&&%&& eic acid
const r uc grauporedéingl fnd vcainBidunihiiéns GOEY 0, $6:5 {ohe of8JieanqR of the vector
pPM.7789 provided as_SEQ ID No: 59 or a sequence with at | east 60% sequence

i dent i t y2¢REgersd tpadiacenisitas endheisner wpesamu cSubiedtoindirngp 8 oeehvaidh 49, whi ch

i 2Q12 i ded, by. S : 6
P o AR Bl o e R N e R Bt S s tensd Vs o o o
const r ucthedeeaiedictigK Rl ddvadenat 4 el ivddi feébsGRMBTBDE B8, B?ﬁesgttﬁggﬁé%?t(%e the vector

pPJV7788vJo[ovi ded by SEQ I D NOQ 62 or a sequence W
ell tolerated in earlier studies (Roy et al. (2001) Supra, Rottinghaus et al. (2003)

Vaccine 21(31):4604-8 and Tacket et al. (1999) Vaccines 17(22):2826-9).

20  Clinical Safety and Immunogenicity Evaluations

Safety was assessed by monitoring vaccination site reactions and recording
the incidence of local and systemic adverse events during the study. All subjects
were evaluated for vaccine safety and local tolerability at the time of immunization,
1 hour and 2 hours post-immunization. Subjects were further evaluated for local

25  tolerability on days 3, 7, 14, 21, 28, 56, and 180. Systemic adverse events were
monitored by physical examination, vital signs, laboratory safety tests, and anti
double-stranded DNA antibody testing. These tests were conducted prior to and after
immunization.

Immunogenicity of each vaccine was determined by collecting blood samples

30 onday 0 (pre-immunization), and at 14, 21, and 56 days post-immunization for
determination of HAI titers against A/Panama/2007/99, using a modification of a
previously described method (Kendal, et al (1982) Concepts and procedures for
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| east 60% sequence identity thereto. 67. A nucleic acid construct
conprising a pronoter sequence and a codi ng sequence operably linked to the
pr onot er ,wotrescastive codi ng sequence encodes an i nfl uenza&CvigB8ocabi4gen, an
i rmunogeni ¢ fragnent thereof or an imunogenic variant of said antigen or
fragnent havi ng at Ieast 8096anino acid honDIogy to said antigen or
fragnment, and th ruct fu her ri sl ated | eader
sequence? WF@W&@SG PrireE eurr% @g@ eat éﬁé@%gﬁggu e-anti gen
sequenceseickS YubMPEleAG X arvice, mwgﬂﬁrmeeasmoﬁﬁon B17#5pper abl e |inkage with
t he codi ng sequence and pronDter which is heterologous to the coding
sequence; and/or (b) an enhancer sequence 3' of and operably linked to the
coding s t he enhancer sequence is derived froma 3' UIR of 5
an HBs Aﬁﬁ@éqaé%%%ﬁgﬁkg% a siman CW imedi ate early gene sequence, and the
codi ng sequengsfeiysdahew et edboatpeds EawhtHieitar wesmmmass‘bqwnn@nc &8anA nucl ei c
acid construct accordlng to claj m.67, rei the en%$ded antg&en 01is

i nf | uenZ&M&na§Me nderendeppeterpmation, JHLsh wup %&ﬁ]éiﬁg SaFsol S

' mmnOg%%\ﬁtsV%'t@é?tof Wiyl a&fiorle@3the 3UPRMAAR tﬁ&*%lcﬁ@mO'QHSQetB&{Hh' ogy to
ei t her nucl el c acid construct according to claim®67, wherein the

encoded lamttmgélm zmay rifdr wedizarovs tha M dibeash (iNg) podkt apg 95%@1C91Pﬁﬁ&ﬁ6@em c

f ragnent i 0 C.V Y% am no aci d
sequencel “ﬁ?ﬂ?@( W?S °§§P18?eﬂlklsml%3 %’P%f aﬁ%ﬁ%ﬂéf#éﬁlt%c#gﬁa%{:}ég  accor di ng
to apy Oﬁtﬁnpfcheﬁd}mmhﬁfroh%&@hné/\meé@dhrddsh@ goapdas comnpiru@by ahiant i gen,

i mmunogeni ¢ fragnment thereof i mmunggeni.c variant of either 0 is froma

pandem csquatd f@étn@wngrmedureﬂéTM@RmSéﬁc Djferenecsris the M Taponghfg to any
one of Ch@ée 09 \R/&f:?a%bc ggu%hn t he construct encodes nore than one

i nfluenza a nic fragment or inmmunogenic variant. 5 72. A
nucleic acid seﬂ@abﬂ\twsﬁoxa@ceqpatcag dubjectsavith Z4.foldmﬁir®sas nieAEGtesbverct encodes

an anti gen of a pandem ¢ influenza strain, nmunogeni ¢, f agment t her eof
or an i nthemserdmmpnizatiomiier) otndsthe aeraw‘tOff@eﬁna%te ﬁ#‘%@??é’ﬁ?‘mé‘rﬂz}cs 508 r nore

anti en(s gnent (s)
Ther Sof B RBSSRERAEALn LR A S ereTal Bt U BARRA e A T &5 75, A

nucl el c gfufs Bpaﬁﬂ-gquaztetemgngpmeamdmmilnmsm cowfpanegm at |east two
of the different anti ens agnents or variants are fromthe sane

i nf | uenzeespendepapihilag Telsﬁﬂﬁsﬁilﬂjg@%@ﬁf’nst rains of influenza virus. 74. A
nucl ei ¢ acid construct conprising a pronpter sequence and a codi ng sequence
operably linked to the pronoter, where the codi ng sequence encodes an ADP
ri bosyl aRemgtsbacterial toxin subunit, a fragnent thereof w th adjuvant

acti \Z/(i)ty or

Safety and Reactogenicity

Local reactions were assessed for all 84 vaccine administration sites (Figure
18). The local skin reaction scores from all three groups (84 total vaccination sites)
were averaged. Skin reactions were scored according to the following criteria:
25 - Erythema: 0 = none; 1 = red blush; 2 = mild sunburn; 3 = beet red.
- Edema: 0 = none; 1 = barely thicker; 2 = notably thicker; 3 = large firm hive.
- Discoloration: 0 = none; 1 = barely seen; 2 = notably discolored; 3 =
brownish shoe polish.
- Flaking: 0 = none; 1 = like fine white dandruff; 2 = peeling like sunburn; 3 =
30 thicker, yellow, crusty.
- Itch/discomfort: 0 = none; 1 = mildly itchy or slightly sore upon touch; 2 =

moderately itchy or sore
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a variant of either thereof having adjuvant activity and having at | east
80% am no acid honology with said subunit or fragnent and the construct
further cwopnicss3ss(a) a non-transl ated | eader sequence PamiGE20068000611 ved
from HBVpreS2 anti gen sequence, HBV e-antigen sequence or HSV type 2gD
antigen sequence, which is in operable Iinkage with the codi ng sequence and

ter wh het to th
Gnnancer scaushtibegrsa i ipub S Ref AL ] IOy ARG 0] e o
the enh% 1) SECHRRER 1B (THB9) Ve sfrip thesubjectdERperfiermad HBaIO@rsmlquence or of a

sim an i mredi ate early gene sequence, énd t he codi n nce is

het er ol dggqjg)ng,dlqwegno loshlamrcdions Boffie sevsTe (50Te X HTangs Q,c P&t ruct

accor di | Yok rBLL1BAS: §r| al toxin subunit
is selec I%S?nll gﬂﬁfegfl%@?%%lﬂ ?%%%ﬁ%iwgaooeré tOIXI n asubunl t B, E coli

heat dabctﬂaﬁic’te@mdl bymﬂnlmﬂotmdueaatde@theuml, eddiegtand akin|déscolomations a®l 76, A
nucl ei ¢ acid c t accordi.n or .15 erein the nucleic
aci d con%"cc?‘%@?a Fﬁ‘?‘ﬁ%“é’?f?ﬁxfdbf’)@?(%y @LFEH%T a\lil\ﬂfl aggléh conprise a

di fferent saigssbfiboal ferae{wmraﬁcmued\@wcaﬁe (284 sRa hmpibr Whiighe i s 1 nked to
said chineric pronoter. 77. A nucleic acid construct according to claim?76,

wher ei n (@4 sites) kil scabr/@d Addsitenic Jdkilaedsmargenerglly reselysd®ytl2A and chol era

b R b L B R o

accoidi noftye @'t@tdmvz&lﬁuhoﬁﬁtes\{\hﬂﬂ&kﬁl d1§tﬁ)1@'ail<§h taostibpliesegt fedugtoes are in
inverse orientation. 79. A nucleic¢ acid c%gffsc"érucal (ﬁécor%@ g t.a claim76 or
77, wher 835 anfl@ 1 94l 80 dous nosidyassinaliqiu e f hpghdeteiA¥e SFY i8R at i on. 80.
A nucl ei teyct according to any one of clainms 67 to 79, wherein
the prono gtt?ﬁ{e?s??gg?eg?ed fromthe hCW i mmedi at e earl%/ pr onot er sequence
Pseudor abi es 8ystasiqudvent eversechserved dariolg M@amr@m d/andmnﬁi ter

sequence. cleic aci constru t ac one f clains 67 to
80, wher B’E‘W}aﬁ‘?‘l@ ﬁﬁ Urpgtmaay V@Htslr@é?&'@ 93?1%8 FR)OIS um(z atj)ont he

nucl eot i %&EQ%@&H&%@E@E@&Q} NOs&Jeo‘EJ?Q‘ahBJé\Q SrenSERS IsﬁbJB@s)Z_ or nucl eot i des
1864 to 1984 of SE X unctional variant_ of (i) which has at

| east 80%yalgid eoweue méq;ublﬁeté fh‘(ﬁm@ eusRts ia  subjecsy), qold fepling ket i onal

fragnent, o Is r 0 any one
of clai nga@?&t%/ lﬁgﬁé}pgéﬁ P%Ck n%@n%gg&églﬁsgﬁ%@ g%‘irr%*?ﬁgéés?ﬂ E ga
nucl eot i éeseleqighiiess, Shivamtg, fferiRtéht h§ﬁ@tén@ioumm intenmiteot hyfeder3B to 4231
of SEQ E)l eN\gn?gachnlgClls%%et:g eIS\Iosa%g-d]éuLIe str 36(§ed015NgEagt1Lod1es were detected.

20 Overall the local and systemic adverse event profile for all study groups provided an

indication of the safety of influenza DNA vaccine delivered by PMED.

Antibody responses

Subjects were pre-screened for HI titer to Influenza A/Panama of 210 and
25 <40, yet some subjects had titers of <10 on the day of vaccination. Baseline HI titers
were all <40, and there were no significant differences in baseline titers among
groups (p=0.439; see Table 4 above).
Immunization resulted in significant rises in the geometric mean titers (GMT)
at all time points in all three groups (as shown in Table 5 below).

30
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NO 61 and/or 4507 to 5038 of SEQ ID NGO 62; (ii) a functional variant of (i)
whi ch has at | east 80% nucl eoti de sequence honol ogy to a said sequence (i);
or (iii) wofoewasedsal fragnment of (i) or (ii). 83. A nueceigBa@i/@oxenst ruct
according to any one of clainms 42 to 82, which further conprises a

pol yadenyl ati on sequence. 84. A nucleic acid construct according to claim
83, wherein the pol yadenyl ati on sequence is a pol yadenyl ati on sequence of a
gene selected fromrabbit beta-gl obi'ngerie, hunman papilloma virus (HPV)
early or Seme agimely reqpoasdiSiérdgRvereion,and s&lopiotittiohlatenmedi at e early gene
and HSvVgD | ate gene. 85. A nucleic acid construct according to claim 83,
wherei n the pol yadenyl ati on sequence is selected from (i) the nucl eotide
sequence ofgelEd T DN I rvdrdi [ detoprotioidnt O Sorttrr Lo o113

nucl eot i des 4243 to\ﬁj37§er8f Sgédd?%hbseg%r T fogre

», )\ y
mocl S0t i dos hoR! FSeTh38 of SEQ ID
No: 61, nucl eoti des 4375 to 4050 of SEQ I D NO 6150r nucl éBld) des 2463 to 2593
of SEQ IDNOC. 62; (119 a functional varrant; @hz{1) which nas ar treast 80%
nucl eoti de sequencqihom)l Ogé](lkg)na sai d s&qéﬁ ce (i); or ii ii) a functional
[ 6 uc '

fragnment of (i) or (ii). 86. | ei ¢ aci onstruct ac '6rdingto claim42
whi ch conprises thélsequendd BIBEQ | D NG31@/12)87. A nucl el.& acid construct
according to any one of claszm242 to 86,sswhiieh further cpgprises a

nucl eot i de S } j which is operably |inked to

t he sequence encoding the antigen, exot i #1&ubuni t fragnent or variant.
88. A nucleic acid!tonstrudf (d¢ordi ng t#@6hai m 87, wherern the signal
peptide is selected;fromthg fgyan ti ssu% (p,llgsm' nogen activator signal

pepti de (hTPAsp), rotinin_signal peptide, tobacco extensin signal peptide
and chi cken_ | ysozyn® si gnal®’ ¥R i de. 8992 AW ei ¢ acid &8nstruct according
to any one of claims 42 to 88, which is a(pl2agsm d. 90. A _populati on of
nucl ei ¢ acid constrgcts wh e popul atd conprises at_| east two

di fferent constructl)!él accorﬁiegmtzyo any o?l%esl(gl?z)t he cl ai ns it% to 89.9 1. A
popul ation of nuclélc acid3@&Mructs whEr®&1Phe popul atidh conprises at

| east two differentssconstrggimupccordi ngoot(Pyany one of cgains 42 to 48, 6 1
to 64 and -6F+—to—F3—wheh—ercode—di-erent—inflyenza antigens inmunogeni c
fragnents thereof or imrunogenic variants of said antigens or fragnents.
92. Agpopul ati j j : ding to. clajm9l, which
conpr isseg at Isggbs?ﬁ If“t,éri:%lg%% | fﬂ?1 %’}gﬁﬁﬁ%% g%%te gge\%%i%cﬁnagl%%teérq%@éoﬁ di f f erent
i nfluenza ant ipgsifvactifmivIO@ent40, lof agigRIHcafl int/FRHIAGAAbSIVRAEY, #8Lat 93. A

popul ation of nucleic_ acid constructs according to claim9°1 or 92, wherein
least a fourfold increase between pre-and post-vaccination titers where the

pre-vaccination titer is >10

b Seroprotection rate is defined as the proportion of subjects achieving a post-
10 immunization titer >40
c Values meeting CPMP criteria are bold

Although there was a trend toward higher HI titers and higher %
seroconversion in a dose-response fashion, there were no statistical differences in
15 GMT, % seroprotection or % seroconversion among the three groups. For all three
vaccine dose levels, GMT, % seroconversion and % seroprotection increased as a
function of time post-vaccination, with the highest titers on day 56 (see Table 5). In
group 1, 33% of subjects had seroconverted by day 56, with 58% achieving
seroprotective HAI titers, and a GMP increase of 2.8-fold. In group 2, the

20 seroconversion rate at day 56 was 67%, with 92% of subjects seroprotected and a
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at least two of the different antigens are fromthe sane influenza

pol ypeptide fromdifferent influenza strains. 94. A population of nucleic
aci d conswouodssasdsording to any one of clainms 9 1 to 92CcTWBRI@/0a | east
two of the different antigens, fragnments or variants are fromdifferent

i nfluenza pol ypeptides fromthe sane or a different influenza strain. 95. A
popul at i f nucl ei i St C I d ains 90 to
4, wni CEgRER Gl R R LEE R B PR e B R B 5 7, e

49 10 54063 afifhydodwhéret100¥SsepatoRitich wasebsdrvabfand GriSYinatebseg Solct er i al
toxin subunit, fragnment thereof or vari ant th?étﬁOf' 909. A popul ation of
nucl ei c fatd evee basshing cinghyiieaew, serpgonyersignwes Igssethan LA RecalsS8MEs an ADP
ri bosyl ating .bact eni QX j BEfer & RliatWelmigel] vuant
activi t)fefﬁpg%e(\%&r ?ngﬁ%ksoqlﬁéw%@w)%ﬁ%?oelg?n ‘%ﬁ%a\%?ng‘aﬁjd&%ft %ctei}{}?l y and havi ng
at | eastpa88¥ecadmAngtearci d honol ogy to said subunit or fragnent; and (ii) at

| east one construct encodes a herpes sinplex virus (HSV) antigen;where the
sequence encodi ng the said subunit, fragnent or variant and/or the HSV
anti gen ably linked to a chimeric pronoter which conprises: (a) a
hCW i mr%%%‘%g@hearly pronoter sequence; (b) exon 1 and at |east a part of
exon 2 of t heThGMknigsaribeil imtii presentBxanyplg pravidestll fixsy suecesstudr ol ogous

intron provided i.n place of the.intron A region of the j i medi at e
ear|y geff@eragon Ot\a‘bgrﬁh}“z]t“ie% %'?lbﬂ%é{eé?@sgg? lsc%ﬁ@f;tregg? EQ%%ért{ér:%f i) at |east
one LPNSHUEiza9ReReaXi@n ADP ribosyl ating bacterial toxin subunit, a

fragnment thereof wth adjuvant activity or a variant of either thereof
havi ng adj uvahmuralogitalpnaliysis Hgmpnﬁraéﬁci thetzalk doge dgvaisinieduses onol ogy to

sai d subunit or f. t. .an 1) %ﬁm@% Le gcOdes an HSV
ant i gen,m\%ﬁgl?zgag{lﬁ&%g%?pdgﬁ% g%ér{l Qgsglg?%a%@%trt\}éetructs Wﬁe‘? conprises: (a) a
non- t r angioptiedry eRdRAl Fredues)emiddinehfor Hcaririgwedningd fiuHBvcipeedpvadt i gen
sequence, HBV e-antigen sequence or HSV type 2 %ant,i g@n s% uence, which
is in optetbed eidaragreunpencreddhe giferg o dayeher SEPmeHE Mety 1 e 6nst ruct and a
pr onot er | i 5 heteraol ogous 1t he. I 131218 (b) an
enhah‘%er(@@H@BH%ZH%SOS&ET%‘}%&‘CE%%’F gtt)lfey&}t‘l%ﬁ Jérgge_tl}z%tqﬁ[g&ggg? ng slg%uence of the
sai d CONgltdiehvertbe sEroplRe@idNAITNITS 8ad BRI ®se group achieved the

criteria on day 21 through GMT and on day 56 on all three criteria.

A total of 320 treatment-emergent adverse events (AEs), including the

vaccine site reactions, were reported by 34 (94%) of the 36 subjects dosed. There

20 was 1 SAE reported during the study — a foot fracture — considered unlikely to be
related to study vaccine. Seven (7) subjects experienced FDA-reportable AEs that
were all considered unlikely to be related to study vaccine. The majority (71%) of
the AEs were mild in severity. The most common AE reported was headache (53%
of all subjects). No subjects discontinued the study due to an AE. A total of 89

25  vaccination site-related AEs were reported by 27 of the 36 subjects dosed with mild
application site pain being the most common local AE, reported by 12 subjects
(33%). No measures of local reactogenicity were assessed as Grade 3 (severe) and
therefore considered adverse events. Typical vaccination site reactions include
redness/erythema, edema, flaking, discoloration and crust/scab formation.

30 In conclusion administration of pPJV1671 was well tolerated in all subjects,
and elicited potent anti-influenza antibody responses. The top dose of 4pg met the

criteria at 21 days laid down by the CPMP for licensing of annual flu vaccines.
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derived froma 3" UTR of an HBsAg sequence or of a siman CW imedi ate
early gene sequence, and the codi ng sequence is heterologous to the 3
enhancer woquanse3vs98. A popul ation of nucleic acid conPCTGR28060000§31 Si NQ:
(i) a first nucleic acid construct conprising a chineric pronoter seguence
and a codi ng sequence in operable |inkage with the chineric pronoter, where

t he codi_ng sequen encodes an ADP rj bosyl.ati bacter| toxin subunit, a
fragnentnﬁ%%%ﬂlggs'ifwm“iﬂé“aémpf‘"%Yyi (BNAYaddlfié 3 her t her eof

uujmvu Tt ULl T V
havi ng adj uvant activity and having at | east 80% am no acid honology to
sai d subunit THred DAQIRARLing RectbReenchding thecH Armotetudes cfebpritnee2@drpri ses: (a)
a hCW imedi ate early pronoter sequence; (bl}‘ exon. 1l and at Jé,eogst a part of
Ggf ,at )

exon 2 QXO0R refluemrs/veRsi e SUREMSET oS BREPY YR & ipEPraEmt B gous

LDty on REBaRhudbotigy Alanddigs DR ORcthe 400y bR AWM. Ty o | e al @
early geﬁg; an iIT) a Zecond Rucl ei ¢ amof construct encoding at | east one
HSV ant ilgetoricaly, the danestiabiginsbbemusddeis @ moded fa dMEPUIRNA veeepes ®i ng: (i) a

first nucleic acid copstruct conprising.a pronpter seqgue and _a coding
sequencé?‘ﬁ%@(sélb‘wo'fhieﬁ Gs%f@ﬁég&thﬁﬁ{cgt??taﬁéggﬁ%@ %ngié?lgéﬁg'egglgnpe encodes
an ADP rﬂeiﬁé‘i’rﬁﬂée?&ﬂ;ﬁ%?ig%d%r il gﬂé@%td? oF P DN A vhéchgiforinaedesial Wi t h

adj uvant activit a variant either thereof having adjuvant activity and
havi ng dturhamdias e demionsiraied by aoheseddymes chigical tslabefi keraits Bagnent and t he
construct further rises:. (a). -1 | s Sgguence which is
deri ved ?“F%‘ﬁ? BB Vﬁ%?‘ileglé’n‘g%lglggg(g%\é%ccﬁ% e@ﬁﬁﬁfﬁﬁ equence or HSV type
2 ghantigesed aon@nsR, Which is in operable |inkage with the coding
sequence and grom)ter whi ch i s heterologous to the coding sequence; and/or
(b) an enhanc8smplegoktiess 28013002 RAMER EHHBIE YACHRESTHB® t he coding sequence,
uhere the, BONaNES07 s AN AN PCLRIchia FBRGHIRN) AEATVRRGHFS0E) OF of a
sim an I'medrat'e "'early “gene sequence, and the’codi ng sequence is

het er ol ogetesotitasinédod thedhmers dor Bisgaseriiapro] (FCharskeusehéh eyelsei ¢ aci d

construct encodin t | east one HSV i . 100. Q i of nucleic
aci d congﬁl?sﬁﬁf’%‘s%lp YRFTRR ¢ “’c‘ieﬁ?t?ﬁ“dg‘&t'iégﬁg%psepﬁbep% t? gg&lfr?%es fucl ei ¢ aci d
CO”S?JDUK%%&@E&B QYR tﬁ@éoﬁ&ﬁo&ﬁﬁ%l%&t@ené.hﬁlé/ﬁﬂbwtngrd&b‘s’ma provi ded by

. a

SEQ or a sequence Wth | east 60% sequence identity thereto; and
employed in developing the final three HA DNA vaccine vectors:

. RT-PCR production of dsDNA fragments of RNA segment #4 of
A/Panama/2007/99 (H3N2), A/New Caledonia/20/99 (H1N1), and
20 B/Victoria/5/00.
. Propagation of RNA segment #4 DNA clones in a standard pUC19-based
vector in E. coli.
o Sequence analysis of the HA coding sequence within the RNA segment #4
clones.
25 ® A second series of PCR reactions (based on actual HA gene sequence data) to
generate DNA fragments from each virus containing the HA coding sequence
(without ATG codons) with ends compatible with the pPJV7563 DNA
vaccine expression vector (Nhe I and Bsp 1201).
. Insertion of the three HA coding sequence fragments into the clinical DNA
30 vaccine vector pPJV7563 yielding the final three DNA vaccine vectors.
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(i1) a second nucleic acid construct encoding an HSV antigen. 101. A
purified isolated chinmeric pronoter sequence where the chineric pronoter
sequence wWe 20adst3oned i n any one of clains 42 and 55 t oPBT/GERO®/00At ed
particles which conprise carrier particles coated with a nucleic acid
construct according to any one of clains 42 to 89 or a popul ati on of

nucl eic gcid cls.acc ing.to any one of clainms 90 to 100. 103.
Coat ed pg.rti cfée%gﬁé{{(’?(%:dap%?'ﬁﬁ Ofggcc(ogfnr% SERA%° cﬁiﬁ’é’rf’i]i threerysctor onEFmingr ti cl es are
gol d particl eshathdnutéticiesagecageapt acl e for a particle nediated delivery
devi ce conprising coated particles as defined in claim102 or 103. 105. A
particle nedi Zl:th@de phscipryeppler chimagisdromptercezhe thvpatidn. (Tles, the def i ned

inclaim i i d del.ivery device acgcording to
claim 10%’%9\/\[/?%1{8%?@ §;331 eﬁg@]cﬁl %2@%@’ ﬁﬁg@%@@mweﬂﬁﬁﬁr%&é’mm% aJ&‘grrposi tion
conpr Esi #§ nencediigscquacksifroarisinedtite GET08x3nH Y ah® 22 MHhisHr6meler & @i M6 42 to 89
or a popul ati on. of .nucl.ei.c acj d‘i nstructs according to any one of clains
90 to 108’“?%%5& he Fatig néntm’i’alr‘ﬁﬁ Y cafregslaed easi Roaf thelepstitiexci pi ent .
108. A v& i mm&ggjstzi Qe CPARLILS P i ruct according to
any one of cl gi ms 42 to %Qeorﬁgg%%%rpugfat??g%gidlﬁ%c ?%C%g%g S@g%%tructs

accor di nd @ cegdpp thatds Giked inthese@d@r it thel @it 9 a Aonvseasis Kvzak baeditidron

accordi ng.t:.q: i 8 ichis a nultivalent yaccine conprising at |east
fo di f { SHaR &Jc%ﬂg%l#g'cEr?@’gf&%‘%dé‘?%sgeq{‘?}i‘:Sd@%&ﬁ&’eé YaERERIPneh 48, 6 1 to
64, and 6ihdnoer’d HBY (HBareaay eridallyf, @faBeriptioh kdtRidRioA N f06Rs db)m%“nogen' ¢
fragments thereof or inmunogenic variants of either thereo?. 110. A vacci ne
conposi t FRitd-globin pRiyadsndptaensite09, which is a trivalent, tetraval ent or

pent aval ent i nfl ine..111. .Use of a nu ic acid construct as

defined in an%}k S&ﬁgﬂéﬁrag?‘gﬁn@mf?%% Iggatiqp codops, gtgeBﬁS & e senirm aci d

const r uctsthaX ek cowsdnsus séqién®r Gtndhtdin HitdBoh O AT el%eﬁt%ﬁgﬁgedja;t I cl ﬁs
nt for the

as defined_in i 02 or 103 in the nmanufacture of a nmedic
prevent i Hﬂ}?fppﬁwﬁgipi\hg vaopme Vgster @e ypedh fog trerslatioaiinitiatidn. Mhidgei n t he
medi ¢ameBtpre&idPrHa i . L By 1,90, ansder article delivery,
i nhal at i on. t(ljpi cal I[&@Agré g‘flfé;\,’&iyor{% ?ya%%}gﬂpf ogrncfiégﬂg%lc_%jsjﬁq PS3 Use
accor di ngonforne kaihmKidzak oonstdis. Weeptihe vieber-smilied DEIG codont(@iabe del i vered by
needl el ess i

)

njectiqn. 114 An i.n vitro nethod of obtaining expression in
mamal i aRePh g i Wi I#_F%‘@ﬁ{}]&s i3 3IpHenTHEMET okl saten aiihe emineet hod

conpri seﬁenhﬁﬁl%fﬁ{ferdoﬂﬁlg R Rens@beine A Snfedduc! i ¢ aci d construct as defined
in any one of clains 42 to 89, of
¢ immunogenicity of these vectors was evaluated in a trivalent formulation
20 in the domestic pig model. The three vectors were mixed 1:1:1 and formulated onto
gold particles at a rate of 2 pg total DNA/mg gold, using 0.5 mg gold per
administration. Each immunization consisted of two tandem PMED administrations
totaling 2 pg DNA and 1 mg of gold. The vaccination regimen involved two such
immunizations spaced four weeks apart. Influenza-naive pigs were divided into two
25  immunization groups based on the actual delivery device employed. One group of
animals received trivalent influenza DNA vaccinations using the reusable “research”
PMED device that has been successfully used to induce immune responses to
numerous antigens in a variety of animals. The second group of animals received
immunizations using the clinical device that was used to successfully vaccinate
30  humans using an HBV DNA vaccine. This latter device differs from the research
device in that it employs a “single shot” plastic disposable nozzle in place of the 12-

shot reusable nozzle associated with the research device.
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a popul ation of nucleic acid constructs as defined in any one of clains 90
to 95 or coated particles as defined in claim 102 or 103. SEQUENCE LI STI NG
<110> POADBRIGDB23$ACCI NES, | NC; POANDERMED LI M TED <120> pRD@H2DES/0A@34D
CONSTRUCTS <130> N93730C GCW <150> UK 0507997 .5 <151> 2005-04-20 <150> US
60/ 672, 479 <151> 2005-04-19 <150> US 60/ 648, 382 <151> 2005-02-01 <160> 70

<170> Patentl Si.0 L < > <%Eﬁ][>- < > < > Human
cyt omegal ovi rﬁ‘gg?ﬁ%gpof%aé?%ﬁ%a%({%dé gé%zglglg?’ Séz'ég’[] 5@3@? Sg% atctatatc
at aat at gtallecell bhahambgQOtiggivhaabiyitiag CHAt atigadrtigecspedficdor that t gat t at

tgactagtta ttaatagtaa 120 tcaattacgg ggtcattagt tcatagccca tatatggagt
t ccgegt t Bemelogeusti gl anhB gimpses e Breagiied: o Hrasg dale e SOXIndAFEE ccgee
cattgacoie pRjoRLHaGE eAdth WAl BlsbR/ed o R UPHIAS GnAHnR UGB Bt devfcdl t 9ac
gt caat gggt ggagtattta 300 cggtaaactg cccacttggc agtacatcCaa gtgtatcata
t g;: c aatgt with gtemnehnﬁcan%nitﬁbtitig??mli:'ma@tm?esao@gte?iaﬁl ?lrgigatadtc‘ﬁtl tggmU?m}at gc ;: c
agt acat gag, ctt acgggac. cctac cagt acat..c ta,gtcatcgcta
tt accat gg‘%’e@’ 5‘5 %’(,% ﬁ“ﬁ't“r‘ifgg’r f@ﬂ’é‘&@geélbcétyg‘g é’gﬁﬁa@% gTIEeg‘gag% 3%8’&8‘1 dllcﬁgeé t cac
ggggat t t afat Aaokellats plaforat ®al boaldio dRANIRGNt Fdspéstd Bhveassaaaat
aacgggactt tccaaaatgt 600 cgtaataacc ccgcccecgtt gacgcaaat gwg%cggt aggc
?

gt gt acggt g ggHggprecifie imponaresagesaywgredewet t Tragvag tnjerdegmi €2 <211> 131
<212> <213> lQyi < > t
Eg@}\e téhrf%%ﬁe%%’ aocﬁggﬁ 19X g@ﬁgthatz@c%urrg%ﬂlt HESA'S \gdtcglg@gacgc

catcca agaaga caccgggacc gatccagcct ccgcggccgg
gaacggt geectdriygiag plusenid ptdductiagt Tigs cangagingeni @nt undetected in the initial

analysis of the DNA prior to formulation and vaccination, but would be detected by a

more stringent analysis. Based on results using the H3 and B vectors, it is likely that
H1-specific responses would have been markedly greater had a functional plasmid

been utilized.

15  Example 19. Construction of plamid pPJV2012

The plasmid pPJV2012 was constructed. pPJV2012 expresses the A and B
subunits of the heat labile toxin (LT) of enterotoxigenic Escherichia coli.
Expression of functional LT toxin from pPJV2012 in vivo may be used to ehance the

20  immune response to other proteins expressed from plasmids co-administered with
pPJV2012.

LT is an 84 kD multimeric protein composed of a single A subunit and a
pentamer of identiéal B subunits. LT is expressed and secreted from E. coli and
binds to GM1 ganglioside on intestinal cells via the pentamer of B subunits. The

25  toxin is internalised and the A subunit then activates production of excessive cAMP
and disruption of electrolyte balance across the intestinal lumen (Tauschek, et al
(2002) Proc Natl Acad Sci, USA 99: 7066-7071). Thus for biological activity of LT
expressed in vivo the production of both A and B subunits are required together with
signals to mediate secretion from expressing cells. Plasmid vectors encoding the LT

30 A and B subunits have been shown to augment the immune response induced to
several viral antigens when co-delivered using particular mediated epidermal
delivery (Arrington ez al (2002) J Virol 76 (9). 4536-46).
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actcaccgtc c 131 <210> 3 <211> 135 <212> DNA <213> Rattus rattus <400> 3
at cagcaagc aggtatgtac tctccagggt gggcctggcet tccccagtca agactccagg 60

gat t t gaggyoae@oisgioggg ctcttctctt acatgtacct tttgctagec PCAAB0MGYA0344
120ctatcttcoa ggtca 135 <210> 4 <211> 955 <212> DNA <213> Artificial
sequence <220> <223> Chineric pronoter sequence <400> 4 aatattggct

attggccatt gc ; c tc ataatatgta, catitafat. ctcatgtc

c aatg'.J gt gacc gc ?E%?d g?fthég tézgl[tetcég'{n%asfg R AEtal @6 ﬂ}e} ?’i‘%ﬁéﬁ@‘f‘&é O%gaggé%t t acgg
ggt cat t agiPJVeal higlse tmotmiatyhaghinitiegeahbRE safuaiet bate idRdtighdaat ggcc
cgcct gget g _accgeccaac gaccccggec cattgacgtc aataat gacg 240 tatgttccca

t agt aacgcCSHECHGHH LT CRRISESIQh & refibatioiaglgbingghnA seaucmcaciena gt aaact g
cccactt ggs%q@@it:%trﬁééﬁatgEa&&i&aﬁcﬁnfeg@%%%gég%sﬂefk&%ﬁ; tre%%tgn aedkoaat g
acggt aaat g gcccgectgg cattatgecc agtacatyac cf tacgggac tactt
ggcagtac #ndétbaeigrial areging o fmpligiion. (Thaptatridyis shatvg g Figure 280 t ggcagt aca
ccaat gggcg tggatagcgg tttgactcac ggggatttcc aagtctccac 540 cccattgacg
tcaatgggag tttgttttgg caccaaaatc aacgggactt tccaaaatgt 600 cgtaataacc

ccgccccgtthegAieia R W2 MAGHA RS Fu MR BRI Jo98R4a, Gt at 660 at aagcagag
ct ggtttagt e(‘:gpg&:;tsccgt@cag at cgcct gga gacglccatccoac c?%’t’ttt 720 gacctccata

e ) o o
cooselooad ga%&ggtnc@occ BTGE@E% be iﬁ’ﬁé 99 acq t gt 900 ctcttctctt
gggcct gget tccecaygt ca oA g raggg acgct gt ggg

tgbacat tt e t 55 ¢ > 5, <211> 121
2(2:ilzg>lbDNA <21552&£|_sé at ﬁfg@%@\ef??ﬁ%%ﬁ%‘g‘% a%ﬁg%%%%%ggg)gggg%%g%ttogtt ttcctgctgg

t ggct ccagt t c MpyEA H@dqrmmvggf@ggl\ﬁfgmmmt. gcctctcaca tctcgt caat
ctccgegaqg aCthﬁQ%%ﬁﬁﬁgatﬁ%}l%?ﬁ%aﬁr é coding sequence from E. coli genomic DNA

and insertion into an intermediate plasmid under the control of a truncated

CMYV promoter.
15 o Excision the LT A expression cassette.

The resultant plasmid, pPJV2012, expression both subunits of LT in mammalian

cells.

Promoter and enhancer sequences in pPJV2012

20 The LT A subunit is expressed from a CMV Immediate Early (IE) promoter.
The LT B subunit is expressed from a truncated CMV IE promoter. Additional
sequences are included for both genes to improve expression, specifically the HBV
pre-S2 5° UTR (Moriarty et a/ (1981) Proc Natl Acad Sci USA 78: 2606-26 10),
CMYV exon 1/2 (consisting of the first two CMV IE exons spliced together by

25  deletion of the natural intron), rat insulin intron A (Lomedico et al (1979) Cell 2:
545-558) and rabbit beta globin poly A (rGpA). To ensure secretion from expressing
cells the chicken lysozyme signal peptide (CLSP; Genbank accession number
CR390743) has been inserted for both LT subunits. In addition, the HBV env
enhancer (Vannice and Levinson (1988) J Virol. 62: 1305-1313) was inserted after

30  the A subunit to improve expression.
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c 121 <210> 6 <211> 57 <212> DNA <213> Herpes sinplex virus <400> 6
at aagctgca ttgcgaacca ctagtcgeccg tttttcgtgt gcatcgcgta tcacggec 57 <210> 7
<211> 48 wdDbhce/Bd8<213> Hepatitis B virus <400> 7 cttt graciRogyagydt gt a
ggcat aaatt ggtctgttca ccagcacc 48 <210> 8 <211> 533 <212> DNA<213>
Hepatitis B virus <400> 8 taacaaaaca aaaagatggg gttattccct aaacttcatg
ggttacgtag tt agt g 60 gacattg ccacaagatc atattgtaca aaagatcaaa
cact gttt%@cﬁ#&%ﬁmcagg cctattgatt ggaaagtatg tcaaaggatt
gtgggtcttt tg@gyed/t stain BESTB:HYT e abtaincd fea ATYIQ) (gt ciue 63§40 10] 4raiat gect
ttgtatgcat Igta acaagc 240 taaﬁcj%ggct ttcactttct cgccaactta caaggccttt
ct aagt aad¥ A§aBhus Jie amphifisd By sergrate B+ Rgeretioht pyeE PHBSISCt gt gccaa
gtgttt g%smarogse@mﬁ&s'%ﬁ@ 3CaHds J8ST 84 89 FALQAGED theGURBAIICABGARAT gCat
ggaacctttg tggctcctct 420 gccgatccat attgcggaac tcctagccgce ttgttttget
cgcage cgijle ABOUYHGTadhe 48ding stqmheaygEeneamnted dodath swhvgits o oot includg tiggaaa
tatacatcgt ttc 533d.<2 g> 9 <211> 158 <212 <213> Sim an t Qqmegal ovi rus
<2005 9" Siowses ZRcpBikgle kA SLRER S PLnt Aba AR LR B faaccceat a
60 ! agccanppauhiieBashits faleSkalnen EEADAANIOVRLIEY acceocecta 120
a

tgccattgtc taactgtact aatgtatgat attatacc 158 <210> 10 <211> 131 <212> DNA
<213> O yctol agus cuni cul us

Construction of pPJV2012

10 The LT A coding sequence was excised and ligated with the vector backbone
of pPIV7592 and a fragment derived from pPJV7572 that included the CMV
promoter, 5’-untranslated regions and CLSP. The resulting plasmid was designated
Al. Al was cut and ligated with a fragment from pPJV7592 to recreate a multiple
cloning site, and the resulting plasmid was designated Acceptor; this provided the LT

15 A component of pPIV2012.

The LT B coding sequence was excised and ligated with the vector backbone
of pPJV7591 and to a fragment derived from pPJV7572 that contained the 3' end of
the untranslated regions and the CLSP. The resulting plasmid was designated Donor
and provided the LT B component of pPJV2012.

20 To generate pPJV2012 a fragment from Donor containing the LT B
expression cassette was ligated with a vector fragment derived from Acceptor. The

resulting plasmid expresses both LT A and B in mammalian cells.

Origin of Nucleotide Sequences in pPJV20]2

25 pPJV2012 has been fully sequence and aligned with databases to assign the
origin of each sequence. The derived sequences, shown in Table 6 below, were as

expected.
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<400> 10 gatctttttc cctctgccaa aaattatggg gacatcatga agccccttga gcatctgact
60 tctggctaat aaaggaaatt tattttcatt gcaatagtgt gttggaattt tttgtgtctc 120
t cact cggamoQodeak239810> 11 <211> 204 <212> DNA <213> Si nipam/GBR0@OYRMOVi I US
<400> 11 atatatactc tatgttatac tctatgatat acaatatata ctcatgaaca ctatgtactt
60 ggtgtatgac tcattattgt ctgggacttg gttgggactt ggttggttgg gaagaatgtt 120

gtgcct gt g
gt gcccccg

ol G A Gh A R fA AP PR BAARI 201 52 L7 e

sinplex virus 2 <400> 12 gaagacgagc tctaagggag gggaggggag ctgggcttgt

aaa0s 60_ato aaa at ga

?;SE ??; tBeﬁseq (g’gggag aaaa af:aaat gcag acat gt gct a acg
2ot ot |9e20 % at aat 1 gt § "D AP & GOt Rt ITId FPBLTE [EAEe e 60 |
t at aat titdo-figset t 1 Ot 1 1 p@bdif €ed §9bin b, LA aataa actgttatta cttaacaatg 12
cgacac c gttctgcaaa acgcacaaaa cgtgcatcgg ctacccaact ttataaaaca 180
t gcaaagd@goac 391 <2103 T Bleubadif codBig5@quedt@> DNA <213> Artifici al seqguence
<220> <4223>pIV-expression—vector—<220> <221> lntron-<222> (1725}  (185Y)

1352-1357 Linker sequence

1358-1417 Chicken lysozyme signal sequence

1418-1538 5" UTR of HBV pre-S2

1539-1544 Linker sequence

1545-1677 Rat intron A

1678-1683 Linker sequence

1684-1814 CMV exon 1/2

1815-1935 Truncated CMV IE promoter

1936-1247 Linker sequence

1948-2632 CMV promoter

2633-2763 CMV exon 1/2

2764-2769 Linker sequence

2770-2902 Rat insulin intron A

2903-2908 Linker sequence

2909-3029 5" UTR of HBV pre-S2

3030-3089 Chicken lysozyme signal peptide

3090-3095 Linker sequence

3006-3818 LT A coding sequence

3819-3830 Linker sequence

3831-4363 HBV env enhancer sequence

4364-4374 Unknown sequence

4375-4050 Rabbit beta globin poly A

4051-5578 pUC19-derived sequence
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<223> Rat Ins IntA <220> <221> msc_f eature <222> (1) ..(44) <223> Tn903,
pUCAK Remant s <220> <221> misc_f eature <222> (861) . . (896) <223> Tn903,
pUCAK Rermannes/08288> <221> m sc_f eature <222> (897) .. Pe0Z)B20@2ABd34pUCL9
MCS <220> <221> pol yA _signal <222> (2556) .. (2686) <223> rGOB pA <220>
<221> pol yA _si te <222> (2647) ..(2647) <223> PolyA Site_ I <220> <221>
pronot er <222> (903) .. (1587) <223> CW Pro <220> <221> 3' UTR <222> (2012)

. . (2544) < Bit 4)<223> 5
-UTR of HBV %ﬁ%aggt%}{gggméggim cp ‘?ﬁf" l‘]’%legI %ﬂ‘é‘g&??‘%ﬁ Ogles(t& 724) <223>
Bam Bgl dntisd lnnnatrﬁgﬁlbrmﬁ Ribkirm fecsefju@rt wingilarities in stretches as short as 19

bases. There were “no significant similarities found”; the greatest degree of

homology was with a sequence of 68 bases of rGpA, although the longest streich of

5 identical sequence was only 18 bases.

Comparison of pPJV2012 sequence to pPJVI1671
The sequence of pPJV2012 has been compared to that of pPJV1671. The

results are shown in Table 7 below.

10

Table 7: Comparison of the sequence of pPJV2012 with pPIV1671

Base numbers of Sequence also present in
sequence in pPJV2012 pPJV1671 influenza DNA
vaccine?

1-896 Yes

897-905 No

906-1038 Yes

1039-1351 No

1352-1357 Ves

13568-1417 No

1418-1538 Yes

1539-1544 Ves

1545-1677 Yes

1678-1683 Yes

1684-1814 Yes

1815-1935 Ves

1936-1947 Yes

1948-2632 Yes

2633-2763 Yes

2764-2769 Ves

2770-2902 Yes
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<222> (1985) . . (1987) <223> ATG Nhe <220> <221> m sc_feature <222> (1988)
..(2011) <223> CDS insertion site <220> <221> misc_feature <222> (2545)
.. (2555) wd280s/08mdoown <220> <221> exon <222> (1588) .. eLTAB2066208344 CW
Exon 1/2 <220> <221> m sc_f eature <222> (2693) ..(3759) <223> pUCl9 <220>
<221> misc_feature <222> (45) (860) <223> KanR (Tn903) conpl emrent <400>

14 ggcgtaat gc tct gecagtg—ttacaaccas : Lot aa aaactcatcg 60
agcat caaat gaaact gcmeht,ﬁqa&r&@ata tc cagt accat a fittttgaaaa 120
agccgtttct gtaat gaa%gu X JR'%Q %ca’@g\éb‘ijm intiveneaBYAt ggcaagat cc 180
t ggt at cggt ctgcgatlt ‘3‘%&' %; aacctattaa ffttcccctcg 240
t caaaaat aa ggtt at claag-tgagaaa ¢ggt gagaat 300
ggcaaaagct tat gcatt%@%%&%‘cagact tgt gccagccatt acgct cgtca 360
t caaaat cac tcgcat ca 3 cegtta—ttaafcotgattgcgecctyagcgagacga 420
aat acgcgat cgct gttag%o ayddcaatta cagacaggaa tcgaatgcaa gcggcgcagg 480
aacact gcca gcgcat caggmeaigdf tttca cctjgaatcag gatattcttc taatacctgg 540
aatgctgttt tcccggggat cgcagtgatg agtlaaccatg catcatcagg agtacggata 600
aaat gctt ga tggt cggazapoagpabat aaat t cggfesagcc agtttagtct dgaccatctca 660
tct gt aacat catt ggcaas—get-acetttg—ececgtgttteca—gaaacaacte—tggcgcatcg 720
ggcttcccat acaatcga@%‘aﬁgﬁﬁagtcgca cct/datt gcc cgacattatc gcgagcccat 780
ttatacccat at aaatccrg#, éé, Lgllg gadtydsaatt gcyggcectcga gycaagacgtt 840
tcccgttgaa tatggeticat aacacccctt gtdttactgt ttatgtaagc agacaggtcg 900

3825-3830 Yes

3831-4363 Yes

4364-4374 Yes

4375-4505 Yes

4512-5578 Yes

Analysis demonstrates that 4418 of the 5578 base pairs (79%) in pPIV2012

are also present in the pPJV1671 influenza DNA vaccine. Exclusive of the coding
sequences for the LT A and B subunits, 4418 of the 4544 base pairs (97%) of
5 pPJV2012 are also present in pPJV1671.
Note that pPJV1671 has undergone biodistribution/integration studies and in

each case no evidence of integration was found.

Example 20 - Construction of the plasmid pPJV7788 a plasmid which expresses

10

the E.coli LT Subunits in Mammalian Cells

The plasmid pPJTV7788 was generated using the following plasmids:

pPIV7563 and pPIV7592 which are plasmids derived from pPJV7275, pPIV7284,

15

pPIV7389, pPIV7586 and pPIV7293.

pPJV7590 which is a derivative of pPTV7389 that includes a multiple cloning site

(MCS) immediately upstream of the CMV promoter.
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acaatattgg ctattggcca ttgcatacgt tgtatctata tcataatatg tacatttata 960
ttggctcatg tccaatatga ccgccatgtt gacattgatt attgactagt tattaatagt 1020
aat caatt awoQg@ygiseast a gttcatagcc catatatgga gttccgcgtt @catGaeodciemosd80
cggt aaat gg cccgcctggc tgaccgccca acgacccccg cccattgacg tcaataatga 1140
cgtatgttcc catagtaacg ccaataggga ctttccattg acgtcaatgg gtggagtatt 1200
tacggt aaac tgcccacttg gcagtacatc aagtgtatca tatgccaagt ccgcccccta 1260
ttgacgtcaa tgacggtaaa tggcccgcct ggcattatgc ccagtacatg accttacggg

1320act t trIVa672 whiphdgs deriaitiot o€ gPRY7389ghA baEMs ad dRlGuet@abocygt 1380
tttggcagt accaat cgt t agc tttgactc acggggattt ccaagtctcc 1440
accGecatt gjge g@?ﬁ@?ﬁ%&%ﬂ*ﬁ%@%ﬁeﬁée gé%%%)dﬁﬁ‘&ﬁy updeegyefdbe eneasledaaat 1500

gt cgt aat aRtEes TRECHLYs it 98GHEARRaT BG96 L.gggaggt ct 1560

at at aagcag ggctcgtttasgt gaacc gtc a%%ﬁgggpgg%%%%gygg%%ga@gga % cac 1614 Val
Arg Sér Pro Gy Asp Ala lie Hs 1 5 get gtt ttg ace tec ata gaa gac ace ggg
ace gat cca gcc tec gcg 1662 Ala Val Leu Thr Ser lie Gu Asp Thr Gy Thr
Asp Pro Ala S : 0 aa t ,gca ttg gaa cgc gga ttc ccc
gtg cca ?&a gO’ 710 S é@@;@ﬁ@%@} Gu Arg Gy Phe Pro Val
Pro Arg Val Thr 30 35 40 cac cgt cc ggatctcagc aagcaggtat gtactctcca

gggt gggcct ggc a 1768 Hi s Arg gtcaagactc cagggatttg agggacgctg
tgggctcttc t ctépgﬁggéﬁw%?}{tﬁlibg%t“a urg ondeds erdiewiovith Ydel tt @eate ecaggt cag

gat cccagageios a9ggatiCip t‘gg t, ccagttc agt aaac
cctgct ccgacat at %gcct%: th@%g?@tg%%t \%gggp?ffaa étglgieél’ %@gﬁa @ggd‘g]g ccctgtg
acgadeat geeatt aigoggbegmeay abuhipiy 2MES anttha fivapainacadagagatMigggt tattc
cctaaacttc at tacg taattgga 2068 ttgggggaca ttgccacaag atcatattgt
acaaaagatpéorg%%g%f’ﬁet agi"?eé’éj%‘gg’&?’?ga?%iggF‘?f‘é"%g‘@Pgé\é’éS%gcct attg attggaaagt
at gt caaagg at tppyygstewid duk 9880180120383 4196 GELE SR ebib} fagn gtggatat cc
tgccttaatg cctttgt atug cat gt ataca 2248 agctaaacag gctttcacit tctcgccaac

t t acaagg®EI V¥ CX Wasgaua val 1004 INIR3 08 crratecntinseaiciragnogtt conthinigohaacggec

tggtctgtge aac . 2368 ccccact t ct ccat aggcca
t cagcgce atg g° c%?%ggg?:\{[:? pﬁ‘%@%‘% 'cuémfﬂgéteﬁ LE& Uy %ﬁﬁthg gg%’t Qgggz%c‘f'%gct agc
cgct tigt t tetit gith Nhehgad BagHdtiggage driBSerofagnés @bﬁcagﬁ?%a%lmsz?éuhﬁt gtcgt
cct ctcgcgg] aaat atacat c ,tttcgatc 2548 tacgt_a';pgat ctttttccct ctgccaaaaa
t t at ggggadesht CaARER Rere digeteg dg eenruo ha plesipid PPEV 74t aat aaa ggaaat tt at
tttcattgca atagtgtgtt ggaatttttt 2668 gtgtctctca ctcggaagga attctgcatt

aat gaat cggy) CCaRRAFAHIIAIPBLCYT 2EIR, B Pignasat toggegetct tocgettect
cgctcactga ctcgctgcge tcggfcgitc cg agcggt atca gctcact caa

aggcggt aat acggttatcc acagaatcag 2848

pPIV7389 was cut with Ncol and EcoR1 to create a vector fragment.

20 pPJV7572 was cut with Ncol1 and Nhel to create an insert fragment containing the
3'-end of the CMV promoter, 5°- untranslated regions, and the CLSP, pPIV2005 was
cut with Nhel and BamH]1 to create an insert fragment containing the LTB subunit,
pPJV7586 was cut with Bgl2 and EcoR1 to create an insert fragment containing the

rabbit beta-globin polyadenylation region. These fragments were ligated to generate
25  pPIV7787.

(i)  Construction of pPJV7788

pPIVT785 was cut with Xhol and Mfelto create a vector fragment containing
the LTA expression cassette. pPJV7787 was cut with Xho1 and EcoR1 to create an

30 insert fragment containing the LTB expression cassette. These fragments were
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gggat aacgc aggaaagaac at gt gagcaa aaggccagca
aggccgegtt gctggegttt ttccatagge tccgeccccce
gacgct caayote@gaeiysgg cgaaacccga caggact at a
ct ggaagctc cctcgtgege tctcctgttc cgaccctgec
cctttctccc ttcgggaage gtggegettt ctcatagetc

PPl bRt ChRAEETE

cact ggcaguratycediitg gianamtiaggelld a gcagagcgag gt at gt aggc ggt gct acag
agttcttgaa gtggtggcct aactacggct acactagaag aacagtattt ggtatctgcg

cggtgtag

gct gcgect

ctctgctgaa gc

gg t aé@g&% %6%0‘%’:??

ccaccgct

gat ct caagapywgagg.ctttg atcttttcta cggggtctga cgetcagtgg aacgaaaact
cacgttaagg gattttggtc atgagattat caaaaaggat cttcacctag atccttttaa
attaaaaatg aagttttaaa tcaat ctaaa gtatatatga gtaaacttgg tctgacagtt

et dBtfor pPIWTA88 t cgt t cat ccat ag

Sl S

aac

accaabgctt aatcagtgag g@s

ttgcctgact 3759 <210> 15 <211> 42 <212> DNA <213> Artificial
<400> 15 ggaggat ccg gacggt gagt cactcttggc acggggaatc eg 42
<210> 16Ba2d NaniHers212> DNA <213> Gyrhpéneai al
gaatatg gctcataaca ¢ 21 <210> 17 <211> 23 <212> DNA <213>

<223> Pr

<400> 16
Artifici

10

15

20

25

30

i mer

éﬁp “Sequence <220> <223> Prindg?, Remnants
45-860 KanR (Tn903)
861-983 Tn903, pUC4K Remnants
984 -1001 pUCI19 MCS

1002 -1686 CMV Pro

1687-1817 CMYV Exonl/2
1818-1823 Bam/Bgl fusion
1824-1956 Rat Insulin Intron A
1857-1962 BamH]1 site
1963-2083 5'-UTR of HBV pre-S2
2084-2143 Lysozyme SP
2144-2149 Nhel Site

2150-2462 LTB

2463-2593 RBGpA

2594-2623 Multiple Cloning Site
2624-3308 CMYV Pro

3309-3439 CMYV Exonl/2
3440-3445 Bam/Bgl fusion
3446-3578 Rat Ins IntA
3579-3584 BamH1

3585-3705 5'-UTR of HBV pre-S2
3706-3765 Lysozyme SP
3766-3671 Nhel site

3772-4494 LTA

FHeS5ithe

gagttggtag ctcttgatcc ggcaaacaaa

058 Be Xarauistelempantt
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aaaggccagg aaccgt aaaa 2908
t gacgagcat cacaaaaatc 2968
aagat accag @CUIGR20@00083028
gcttaccgga tacctgtccg
acgctgtagg tatctcagtt

3088
3148
3208
3268
3328
3388
3448
3508
3568
3628
3688
3748
sequence<220>

e

clespraicindhe senstinely

sequence <220> <223> Pri ner



ccgccgaaca tggagaacat cgc 23 <210> 18 <211> 33 <212> DNA <213> Artificial
sequence <220> <223> Priner <400> 18 cacagatett ttgttagggt ttaaatgtat ace
33 <210> W0 2010823989 <212> DNA <213> Artificial sequencecTZapocidlId+ Pri nmer
<400> 19 ggaggat cct gacctggaag atagtcacc 29 <210> 20 <211> 26 <212> DNA
<213> Artificial sequence <220><223> Priner <400> 20 ggaggatcca tcagcaagca
ggtatg 246 <_2435g> 21 <211> 33 <212>0 AKS 13> Artificial sequence <220> <223>
Primer 486% _6L ggagct agcg ggcgt tBt Ae ¢ ccggcgtc ggg 33 <210> 22 <211> 37
<212> DNAo92b3p Artificial sequengBveZR0> <223> Pri ner

5040-5050 Unknown origin.
5051-5181 rGlob pA

5 5182-5187 EcoR1 site
5188-6254 pUCI19

Example 21 - Construction of pPML7789, a Plasmid That Expresses the HS/

VN1194 Hemagglutinin Protein in Mammalian Cells

10
A further construct, pPML7789, capable of expressing the H5/ VN1194
Hemagglutinin Protein utilizing a chimeric promoter of the invention was generated.
The construct pPTV7563 described in Example 5 was used as the backbone for the
construct pPML7789.

15 A plasmid harboring the coding sequence for H5/VN1194 HA gene was used
as the template for PCR. PCR primers were designed with sites at the five and three-
prime ends to allow insertion into pPJTV7563. pPJV7563 was cut with Nhel and
Bsp1201 to generate a vector fragment. The PCR fragment amplified from the
H5/VN1194 template was cut with the same enzymes to generate an insert fragment.

20  These two fragments were ligated to produce pPML7789. The coding and flanking
sequences were verified by sequencing.

The nucleotide positions of the various elements in pPML7789 are indicated

in Table 9 below.
25 Table 9: Components of construct pPNML7789
Nucleotide Position Element
Start: 1 End: 44 Tn903, pUC4K Remnants
Start: 45 End: 860 KanR (Tn903)
Start: 861 End: 896 Tn903, pUC4K Remnants
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<400> 22 ggagaattca gatctcctct agtaaaacaa tggctgg 37 <210> 23 <211> 25

<212> DNA <213> Artificial

sequence <220> <223> Pri ner

<400> 23 ggagct agcc

t t ct aaccgwoQgicng2®8 <210> 24 <211> 30 <212> DNA <213> ApCITidB20@/00sgquence
rimer <400> 24 ggaagatctc cttactccag ctctatgctg 30 <210> 25
sequence <220> <223> Pri mer<400> 25

<220> <223> P

<211> 27 <212> DNA <213> Artifi ci aI

211 A3 <212> DNA . «<213>
g [y = L =4 I\ A R <oy~ -3 =4

ggcgaattcc tt
Artificial se

cet aacasaa CanaRgnRoHIoTEs;

sequence <220

R

5%

Ll

23> Pri ntrpl@l%)d\z[tj§6 ggagt at aca tttaaag

ggc
ficial

3 210527 CI\%%"JP\roy <212~ DNA-<213> Art
Start: 1588 End: 1718 CMV Exonl/2
Start: 1719 End: 1724 Bam/Bgl fusion
Start: 1725 End: 1857
Rat Ins IntA
Start: 1858 End: 1863 BamH]1 site
Start: 1864 End: 1984 5'-UTR of HBV pre-S2
Start: 1985 End: 1993 ATG-Nhe
Start: 1994 End: 3699 VN1194HS
Start: 3700 End: 3705 Bsp1201 site
Start: 3706 End: 4238 HBVenh
Start: 4239 End: 4249 Unknown linker sequence
Start: 4250 End: 4380 rGlob pA
Start: 4341 End: 4341 PolyA Site
Start: 4381 End: 4386 EcoR1 site
Start: 4387 End: 5453 pUC19

Example 22. Potent protective cellular immune responses generated by DNA

immunisation with HSV-2 ICP27 and E, coli heat labile toxin

5  Materials and Methods

Viruses
HSV-2 viruses (MS strain, ATCC VR-540 and HGS52 strain G gift from
Nancy Sawtell, University of Cincinnati) were grown on VERO cells (ATCC CCL-

81) and purified on sucrose gradients prior to use.

10 DNA vaccine and DEI vectors

The plasmid encoding HSV-2 ICP27 (Fig. 27) was generated by inserting a

PCR fragment incorporating the entire ICP27 gene (UL54) into pTarget (Promega,
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<223> Prinmer <400> 27 ggagctagct cgtttacttt gaccaagaac g 31 <210> 28 <211>
36 <212> DNA <213> Artificial sequence <220> <223> Priner <400> 28

ggaagat ctwoabtcaseigst g acaccagacc aactgg 36 <210> 29 <21PeTAMB2651@u34DNA
<213> Artificial sequence <220> <223> Primer <400> 29 ggagtcgacc tgtctgctta
cataaacag 29 <210> 30 <211> 26 <212> DNA <213> Artificial sequence <220>

2125 oNATEIRIET e S kSR 35 30 Red ot B00A sl ganagat ct c
agcaagcagdgs 26ais2FBISV32 usidg 5> (GTCATIRCTONACEBRA A $EHIIDI N 3§ GMepce
(CAAGAACATCACACGGAAC, SEQ ID NO:64) primers. The amplified
sequences correspond to nucleotides 114,523 to 116,179 of the published genome
5  sequence of the HG52 clone of HSV-2 (GenBank accession number NC_001798).
The pICP27 was sequenced in its entirety by the DNA Sequencing Core Facility at
the University of Wisconsin, Madison.
Plasmid PJV2012 encodes both the A and B subunits of LT from a single
vector and is shown in Figure 22. The construction of pPJV2012 is described in
10 Example 19. In pPJV2012, the LT A subunit gene is expressed from a transcription
unit consisting of the following components: the human cytomegalovirus (hCMV)
immediate early promoter, fused exons 1 and 2 from hCMV (non-coding), rat insulin
intron A, 5’ non-coding region of the hepatitis B virus (HBV) pre-S2 gene, ATG
codon, lysozyme signal peptide coding sequence, LT A subunit coding sequence, 3’
15 non-coding HBV transcriptional enhancer region, and the rabbit beta globin
polyadenylation sequence.
pPIV2012 also encodes the LT B subunit product from a second transcription
unit running in the opposite direction (Figure 22). The LT B transcription unit is
similar to that encoding the LT A product but does not contain additional copies of
20  the hCMV and HBV transcriptional enhancer elements. The hCMV and HBV
enhancer elements located in the LT A transcription unit also serve the LT B
transcription unit.
Plasmid PJV2013 (not shown) is similar to pPTV2012 but encodes both the A
and B subunit products of cholera toxin from a single vector, The pPIV2013
25 functional map is identical to that shown for pPTV2012 in Figure 22.
DNA vaccination via particle-mediated epidermal delivery (PMED)
PMED DNA vaccination of 6 to 8 week old female Balb/c mice was as
previously described (Arrington et al, J, Virol. 76, 4536-4546, 2002) except that each

immunization consisted of a single PMED delivery to the ventral abdominal skin in
30 which each delivery contained 0.5 mg of gold coated with a total of 0.5 g of the

DNA vaccine / DEI vector formulation. Two such “single shot” immunizations were
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<220> <223> Primer <400> 32 ggaggatcct gacctggaag atagtcaggg ttgaggcaag
caaaagg 47 <210> 33 <211> 12 <212> DNA <213> Artificial sequence <220>
<223> PriwenossABi39833 ctagcgggcc ca 12 <210> 34 <211> 1PCTAIR2p0cDNS44213>
Artificial sequence <220> <223> Primer <400> 34 gatctgggcc eg 12 <210> 35
<211> 28 <212> DNA <213> Artificial sequence <220> <223> Primer <400>

35ggagct <210> > 28 12> DNA <213>
Artifici g?ﬁglelétg%ﬁgg&%%é g?%g%%gﬁr%erw 2 5'%% g ét%eeé‘tscat gtctg
ct cgaagc (@B wing fire BZormd2kIbodler? ZhRmmnMNbon.

Peptide pools and peptides

The derived amino acid sequence for ICP27 from the MS strain virus was
5  used as a template for the library. The ICP27 protein is highly conserved between
the HG52 and MS sequence (see Figure 28 and SEQ ID NO:65) thus the library
would be capable of detecting responses to both strains. A peptide library was
synthesized (Mimotopes, Fisher Scientific) to span the entire sequence of ICP27
using peptides 18 amino acids in length that had an 11 amino acid overlap with the
10 adjacent peptide. A total of 72 peptides were made.
To facilitate the identification of positive peptides the library was divided into
peptide pools using the strategy described by Tobery ef al J. Immunol. Methods 254,
59-66, 2001. Peptide pools were generated using the pattern shown in Table 10.
There were 12 pools (named C1-C12) with 6 peptides per pool and 6 pools (R1-R6)
15 with 12 peptides per pool. Pools containing peptides #45 and #46 are in bold type.

Table 10: Peptide Pool Compositions

Cl | C2 | C3 |[C4| C5 Co C7 | C8 | C9 C10
R1) 1 3 5 7 9 11 13 15 17 19
R2 | 25 | 27 29 31 33 35 37 39 | 41 43
R3 | 49 51 33 35 57 59 61 63 65 67
R4 | 4 6 8 10 12 14 16 18 20 22
R5 | 28 30 32 | 34 36 38 40 42 | 44 46
R6 | 52 | 54 56 58 60 62 64 66 68 70

Cil| C12
R1 | 21 23
R2 | 45 47
R3 | 69 71
R4 | 24 26
R5 | 48 50
R6| 72 2

20
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<213> Artificial

sequence <220> <223> Prinmer <400> 37 ccaagctagc gacaaaactc

acacatgcc 29 <210> 38 <211> 45 <212> DNA <213> Artificial sequence <220>
<223> PriwenoeAB039838 ggaagatctc gtttacccct gtcatttacc egyapoayyozagag 45
<210> 39 <211> 57 <212> DNA <213> Artificial sequence <220> <223>

A i gonucl eoti de <400> 39 aagatgtcca gactctgtct ctccgtggcc ctcctcgtge

t cct cgggac ac&ﬁ@ﬁw <210> 40 <211> 24 <212> DNA <213> Artificial sequence

<220> <223>

£ 40 ggaactagta agatgtccag actc 24<210> 41 <211> 25

<212> DNA <218NAHIIEPOTaksaye AR Rforied an FREB3plEdcHRE andtBphddodggaagcet age
ggcgagt gt c ccgag 25 <210> 42 <211> 75 )
cells as previously described except the antigens for stimulation were single peptides

or peptide pools as defined for each experiment in the Results section. In some

5 instances, prior to the ELISPOT assay, T-cell populations were depleted by magnetic

beads (Dynal) following manufacturers instructions.

Cytometric bead array (CBA) assays

Fresh splenocytes were collected two weeks following the second

immunization and resuspended at 1 x 107 cells per ml in SM (RPMI medium + 10%

10 fetal bovine serum supplemented with MEM sodium pyruvate, non-essential amino

acids, and 2-mercaptoethanol (Invitrogen, Carlsbad, CA)). Cell samples were plated

at 1 x 10° cells (100 pl) per well in 96-well flat-bottom plates. The splenocytes were
treated with 100 pl aliquots of the ICP27 peptide in SM or medium-alone. The final

peptide concentration was 10 M. Control splenocytes from naive animals were also

15 plated with and without peptide and with and without Con-A (2.5 mg/ml final

concentration) to serve as negative and positive controls, respectively.

Plates were incubated at 37°C for 48 hours and then 160 pl of each sample

was collected and stored at -20°C until assayed using the BD Cytometric Bead Array
(CBA) Mouse Th1/Th2 kit (BD Biosciences, San Jose, CA (cat. #551287)). Briefly,
20 this kit uses 5 bead populations with distinct fluorescence intensities coated with

capture antibodies specific for mouse IL-2, IL-4, IL-5, INF-y, and TNF-c.. The five

bead populations are mixed together to form the array that is resolved on the FL3

channel of the BD FACSCalibur flow cytometer. Cytokine capture beads are mixed

with the PE-conjugated detection antibodies and then incubated with standards or test

26  samples to form sandwich complexes. BD CBA Analysis Software was used to

generate results after sample acquisition. The sample intensity for each cytokine is

compared to standard curves to facilitate quantification of cytokine concentrations.

Samples were run neat or at a dilution of 1:10 according to the manufacturers

instructions.

30 HSV-2 virus challenge

Anesthetized Balb/c mice were intranasally challenged with 30 pl of PBS

containing approximately 50LDso (2 X 10° PFU) of HSV strain MS. Mice were
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<212> DNA <213> Artificial sequence <220> <223> digonucl eoti de <400> 42
ggaaagat gg ccagcctctt tgccacattt ctcgtggtgc tcgtgagcct cagcctcgec 60
agcgaaagoaogogons2®8 <210> 43 <211> 24 <212> DNA <213> Arciridrzi@loos=gquence
<220> <223> Primer <400> 43 ggaact agt g gaaagat ggc cage 24 <210> 44 <211> 26
<212> DNA <213> Artificial sequence <220> <223> Priner <400> 44 ggaagct agc

ggcgct gc tegetg 26 <210> 45 <211> 51 <212> DNA <213> Artificial sequence
<220> <2{5§‘9W®9$@%%%%Yé Fla‘é‘?eé’ﬂ%én seoLeiPE mepRydity o oyt 'gctttgcttg
ct gcccct gt ek sGFedon & SEalBf & £2dcbiingoBd Lt1dWAe sehkdateM,t i i ci al

sequence <220> <223> Prinmer <400> 46 ggaactagta ggtctttgct aatc 24
healthy; 3, ruffled fur, sneezing; 2, sores on eyes or rump, reduced movement; 1,

hunched, little movement; 0, dead. Mice that were treated with IFN-y- (eBioscience,
5  San Diego, CA (cat. # 16-7311) and/or TNF-a~ (cat. # 16-7332) specific monoclonal
antibodies around the time of challenge received intraperitoneal injections containing
90 pg of antibody on days -2, 0, 2, 4, 6, and 8 relative to virus challenge. In T-cell
depletion experiments, mice received intraperitoneal injections containing 200 pyg of
antibody specific for either the CD4 or CD8 populations on days —2 and 0O relative to
10 virus challenge (Functional Grade purified anti-mouse CD4, eBioscience Cat#: 16-

0041; Functional Grade purified anti-mouse CDS, eBioscience; Cat#: 16-0081).

Results
Identification of a strong CD8 epitope in Balb/c mice.
15 To identify T-cell responses against the ICP27 protein, an IFN-y ELISPOT

assay was carried out on cells recovered from Balb/c and C57Bl/6 mice infected with
an attenuated strain of HSV-2 (HG52 strain G). A peptide library composed of
peptides spanning the entire length of the ICP27 coding sequence was used to
stimulate the T-cells. The peptides were 18 amino acids in length and overlapped

20 neighboring peptides by 11 amino acids. Peptide pools were composed of either 6
peptides (Pools C1-C12) or 12 peptides (Pools R1-R6) as described in Materials and
Methods and Table 10, a configuration that facilitated identification of positive
peptides within the library. Spleen and lymph node cells recovered from Balb/c mice
7 days after infection showed very strong responses to peptides within pools C10,

25 Cl11, R2 and R5 (Figure 29A) with weaker responses in several other pools. Only
weak responses were detected in cells recovered from C57B1/6 mice. The pattern of
positive responses was found to be similar in the assayed spleen and lymph node cell
populations.

Based on the IFN-y ELISPOT results, two adjacent peptides (#45, #46) were

30  predicted to contain the dominant T-cell epitope. This was confirmed by testing each
peptide individually (data not shown). Peptides 45 and 46 stimulated strong IFN-y

secretion and contained a homologous nine amino acid sequence HGPSLYRTF (Fig
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<210> 47 <211> 25 <212> DNA <213> Artificial sequence <220> <223> Pri ner
<400> 47 ggaagctagc ccccagagca gccag 25 <210> 48 <211> 31 <212> DNA <213>
Artifici avoeeusesde <220> <223> Prinmer <400> 48 ggagct agct/arpbacimci4y t
gaccaagaac g 31 <210> 49 <211> 25 <212> DNA <213> Artificial sequence <220>
<223> Primer <400> 49 ggaagatctc cggtgagtgg tgctg 25 <210> 50 <211> 32

22 O AR e RIS e oo TR S350 7002 oo
sequence; g2 aminseAdgioRthaRbrriedddds Blan epitope previously described in Balb/c
mice for ICP27 from HSV-1 (Banks et al, J. Virol. 67, 613-616, 1993). Comparison
of ICP27 sequences in HSV-1 and HSV-2 showed that the region differs by a single
5  amino acid; the alanine (A) residue in the HSV-2 ICP27 (LYRTFAANPRA, SEQ ID
NO:69) is replaced by a glycine (G) in HSV-1 (LYRTFAGNPRA, SEQ ID NO:70).
The region, however, is not present in peptide 45 even though this peptide stimulates
an extremely strong response.
To determine the relative importance of the two potential epitopes in peptide
10 46 in the IFN-y ELISPOT assay, the peptides LYRTFAANPRA and the
HGPSLYRTF were synthesized and tested. Spleen cells isolated from infected mice
responded strongly to the HGPSLYRTF peptide, but no response above background
was detected to the LYRTFAANPRA sequence. Using magnetic beads to deplete T-
cell populations prior to the IFN-y ELISPOT assay, resulted in a strong CD8+ ICP27
15 response. The data indicates that a strong CD8 response is generated in Balb/c mice
towards the HSV-2 ICP27 protein that is specific for the sequence HGPSLYRTF.

In vitro immune responses to ICP27 vaccine

A DNA vaccine, “pICP27”, was generated using ICP27 sequences from the
MS strain of HSV-2 (Fig. 27). The sequenced construct had only two nucleotide
20  differences from the published HG52 ICP27 gene sequence (Figure 28). There was a
G to A change at nucleotide 57 which would be silent, and an A to C change at 484
would change a lysine in the HG52 strain to an asparagine in the MS version. Thus,
the MS strain ICP27 protein expressed from the DNA vaccine would be almost
identical to the HG52 strain version of the protein with no difference in the region of
25  the putative CD8 epitope.

The pICP27 DNA vaccine was used to immunize Balb/c and C57B1/6 mice
by PMED. Splenocytes and lymph node cells were tested in the IFN-y ELISPOT
assay against the panel of pools described in Figure 29. The pattern of positive
responses to the ICP27 peptides found in DNA immunized mice were the same as

30 those found in the infected mice (data not shown).

125



ggaagat cta caaggtgagc tgctgtggc 29 <210> 52 <211> 490 <212> DNA <213>
Pseudo rabies virus <400> 52 tggccgcaga gcgggccggg cat gcaaat ¢ agaggcgcgc
gggagacgowotoaysgdgcc 60 cattggcccg ggcgagccga gat ggccgecTgRggyyekig
gacat gcaaa gtagacgcga 120 gaggaagtag ggagagaaat cccattggcc gtcgaggggc
caagat ggcg ccctcggggc 180 cggacat gca aagtagacgc gagaggaagt gggcgagaga
aatcccattg gcggtcgat: 240 ggg 9aoato gccgececgecgg gggccgggea tgcaaat ggt
cctcgcgagg aaf 3 5 g& ttggcecggeg gecgecat et t gggeecggge

at gcaaagca gapglosaaathcdidy spatfagaeshagaanasiatd byallCBET DIvA ccgt cgggga

agt ccgcggc gaaaat cggc 420 cattggtccg cttacct 9 ggc gct cctc gggcg

ct t at aagegcingiprvecdndiady apon a@ttqmtrwwzm’%s 1658Me i Co¥9%> DNA <213>

ous SR X LS S0%So FHORKECLA UL 91011, 00RGN BABl: 6RG! 20t 9cg

cgagcaa acaaggCaag gcttgaccga caattgcatg aagaatctgc
tt agggt t @enblisiEdd dnt 1o g oiaﬁprsilgfatélygogl(ﬁﬂ@ﬂh@lgggmt slagm)atla&j\lz% gt at ct gag

gggactaggg tgtgtttagg 180 cga ac tt t

[ eaggat abaleghan PIReEgErip VN HHLB g abot pom & peagraree ROREk: aca

cttgtagt So%s AGAF LA @x obPRAGHALGAN nhiveasAAEAt gccttacaag gagagaaaaa

gcaccgt gca gcc attgg 360 tggaagtaag gtggtacgat cgtgccttat ta gaaggca

a;: ??ac a?gt CE ga;eaeggaexpaﬂnmtg Wga’fdmwlm V‘ég’d%ﬂ? gé N Sat t gt

a aag cta 0.a C 1> 5446 <212>

DNA <213 r%@?@% %3§@aﬁ@w8§a§@§b§18%5T§nﬁ§n IFé%gﬁoiegﬁﬁ%ance gene

flanked BybR8R DI SLLEREAS0dRE dRolérh)loxin (TP tﬁa BBat IsHRtoxiBdtom Ecl oning site
coli (LT) were co-delivered with the ICP27 DNA vaccine. The A and B toxin

subunits were expressed from the same plasmid for each of the two toxins.
Mice were immunized with the ICP27 DNA vaccine, either alone, or
supplemented with CT or LT DEI vectors at a 9:1 ratio (0.45 pg antigen DNA + 0.05
15 pg DEI vector DNA). A total of 16 animals per immunization group were
employed, half of which were challenged with virus and the other half sacrificed at
the time of challenge for ICP27-specific cytokine production.
The results of this study are shown in Figure 31. The results show that
immunization with the ICP27 + CT and ICP27-only formulations provided partial
20  protection and no protection, respectively, whereas 100% protection was observed
for the ICP27 + LT formulation (Figure 31A). These results confirm that co-delivery
of DEI vectors with the ICP27 vector enhance protection and reinforce the
superiority of LT over CT as an immunostimulator in DNA immunization.
Quantification of cytokine production following in vitro stimulation with the CD8
25  epitope peptide using the CBA kit demonstrated a good correlation between
challenge survival and the levels of both INF-y (Figure 31B) and TNF-o, production
(Figure 31C).
The role of cytokines and T-cell populations

The role of ICP27-specific production of IFN-y or TNF-o. in the protection of
30  challenged animals was evaluated. pICP27 + pPJV2012 (LT)-vaccinated animals
were treated with INF-y- and/or TNF-o-specific monoclonal antibodies for several

days around the time of challenge to neutralize these cytokines in vivo. Morbidity
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<222> (897) ..(902) <220> <221> CW pronot er<222> (903) . . (1587) <220>

<221> CW exon 1/2 fusion <222> (1588) . .
fusi on <220>0¢c108183 .. (1724) <220> <221> Rat

(1718) <220> <221> Bam H / Bgl 2
| nsul i N i NPPCOMGBR06GADA3H4 ( 1725)

.. (1857) <220> <221> Bam H cloning site <222> (1858) ..(1863) <220> <221>

pre S2 region of HBsAgNon-codi ng <222> (1864)

<222> (
(3692)

gl obi n pol yadenyl ati on regi on <222> (4243) ..
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cl oni ng &insienkpppbidity §fpa yutiling4g 1 9f 4epppsls

Sequence s munized with the pICP27 vector alone succumbed to the challenge. In the group

5

10

15

20

25

30

immunized with the ICP27 + LT DEI formulation and subsequently treated with anti-
TNF-a, one death was observed immediately after intranasal challenge inoculation
due to complications of anesthesia. Importantly, the three remaining mice showed
only transient fur ruffling and fully recovered indicating that TNF-o production did
not likely contribute significantly to protection. In contrast, the two groups of
ICP27+LT DEI-immunized mice that received anti-IFN-y or anti-IFN-y + anti-TNF-
o at the time of challenge became intensely morbid and 7 of 8 animals died, clearly
demonstrating the importance of IFN-y as an essential mediator of protection.

To examine the role of the CD4 and CD8 populations in protection,
antibodies to CD4 or CD8 were used to deplete these populations prior to infectious
challenge (Fig. 33). When mice were followed for mortality over 20 days an
interesting pattern emerged. As expected, mice given pICP27 with empty vector
were not significantly protected from infection. pICP27+LT DEI vaccination
provided 100% survival, whereas, removal of both CD4 and CDS cells from
similarly immunized mice abrogated the protective effects of vaccination and made
the mice susceptible to about the same level as naive mice. In mice immunized with
the pICP27+LT DEI vaccine, depletion of the CD8 population prior to infection
caused mice to succumb to infection indicating an important role of these cells in
protection from infection or encephalitis. In the pICP27+LT DEI vaccinated mice,
depletion of the CD4 population introduced a nine day delay (relative to naive mice)
before these mice also became ill and died, suggesting a role for CD4 T-cells for the

long term survival.

Example 23: Immunogenicity of Influenza H5SN1 DNA vaccine in mice

Materials and Methods
DNA plasmid pPML7789 (Example 21, Figure 20) encoding the HA of
Influenza A/Vietnam/1194/2004 [H5N1] virus was precipitated onto gold particles
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<222> (4380) ..(5446)
ct gattagaa aaactcatcg
caat accatwonis/isg@aaa

<400> 54 ggcgtaatgc tctgccagtg ttacaaccaa ttaaccaatt
60 agcat caaat gaaactgcaa tttattcata tcaggattat

120 agccgtttct gtaatgaagg agaaaacPCa/GB20&yneRgt

t ccat aggat ggcaagatcc 180 tggtatcggt ctgcgattcc gactcgtcca acatcaatac
aacctattaa tttcccctcg 240 tcaaaaataa ggttatcaag tgagaaatca ccatgagtga

cgact gaat.c t gagaat . 300 ggcaaaaqct .tatgcattic tttccagact .tgttcaacag
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gat at t ct t¥ithoshtas @B efiyveatpemaddidengt plasmisaRyygea2 (Rpeange §9tRjgagtanccat g
2ttt agt coOAREEDAA! Fodd MR TER LAR A0 SRR BT LB g B ca

gaaac @actadditipgelgdannig and GheysRNIL 778911 asheia af i€ pledipBtatcd Bnedise s&ht gafdt gcc
cgacattatc @ga ccat 780 ttgt cccat ataaatcggc atcca@&%tg gaafttaatc
gcggcctcéﬁﬁg’ a§§@b¥?5®§waﬁé Eg?ﬁdﬁ%n?%ﬁ&ﬂﬁﬁy' 12 gad BRME Y89 gt iquidict gt
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tattaccatg gt Ogig 1380 tttggcagta caccaatggg cgtggatagc ggtttgactc
acggggattt ccaagtctcc 1440 accccattga cgtcaatggg agtttgtttt ggcaccaaaa
t caacgggac

t t tGendera®emblz00 gt cgt aat aa ccccgecccg ttgacgcaaa tgggeggt ag
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gggat tt gag
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c o GRRRinerg b 0rlp Gaden tiediey a4 metiroce
ndBAGHCH IR

cogigacas g dagﬁgs
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cagthERdCCnalB ki

t

1
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get ttg age tac
2029 Met Ala Ser Lys Thr lie lie Ala Leu Ser Tyr lie Leu
¢ mige Wera dHviged indsix Zaerps s shewn pgbatded | helowadtheage acg gca

acg Gho %Wcédures performed on the mice and the days on which the procedures took place

are shown in Table 12 below. An HAI assay was carried out on the sera according to

standard procedures.
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2 doses

Bleed Day —1 and 21, bleed and
cull Day 36

Epidermally

pPML7789 + pPIV2012

1 dose

Bleed Day -1, bleed and cull
Day 14

Epidermally

pPML7789 + pPIV2012
2 doses
Bleed Day —1 and 21, bleed and

> ccg aat

cull Day 36

Table 12: The Following Procedures were Performed on the Days Marked X

Day of Study 0 14 21 35
Transponder implantation X

Body weight X X X° X°
Vaccination X X°

Health Score X X X° X°
Serum for antibody X x? xX° xX°
Harvest spleens X? X°
Culling xX? X°

? Groups 1, 3 & 5 only
® Groups 2, 4 & 6 only
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caa aaC acf ctg aaa g gca y Ala Cys Pro
V@ﬂtrdl)aﬁndl‘é (’NIMG-TMI[HSH&I] tiym)munégemvaza aBZiﬂatBs?Oﬂ&Bﬁosﬁtm ggg at g egg

t ta.tt 3037 _Th
evairalyetics furkey r%f@o%??e R epesiesgorabrsies. 36 esond BPatgtg gt 1 c
gﬁ’ﬁn@%ﬁl@@e aﬁnﬁg%ﬂ%ﬁl&a& IHE&G&Q%CHC@@{/S&)'{%@/SG y Phe He

Gy 3 I:gtac %gt ttc agg cat
{HSN@h@r@gcamaalgglatesaaa gm@nan&“ﬁﬁsf 28 p’rOT §6 oGBYH AN (withinHi s G n

370 375 380 gat ctt aaa age act caa gca
Q%?ngg ]?ﬂ’gs %%0]363” 82??18) 3181 Asp Leu Lys Ser Thr Gn Ala Ala
G n |isg Asiplédoh days OLPHamBH wak Q9B Adut (balegy the dindt 6 gag aaa acg aac
ttc cat caa att gaa aaa 3229 Asn Arg Leu |lie Gug@g\m&Thr Asn G u

etscidm Wlﬂethslemqpygn 2600:40% Eromangaay 21 #hichLo 5 gaa glgg aga
%ng, %txcﬁ I[E?QSQ?_@? liygéf) (%1218 )ﬁ%]sicﬁgaﬁ'c}ﬁ}ﬂ@re%%s iRdtndah GGy Arg lie

obtained to perform the assay.
For the Day 35 bleeds, with the exception of ID:1074 (group 6) which could

not be bled, the geometic mean titre of each sample was calculated, along with the
group arithmetric mean, median and standard deviation for each group. These are

shown in Table 13 below.
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Arg
aac
Arg
ate
Leu
ctg
Gy
tgc
560

3771 caq
attgattgga aag
caat gt g¢
actttct¢
gct cggca
tt ggccat
gcggaact
gacaatt ¢
ccctctge
t aaaggaaat @t af
aggaatt¢tg catt

565

10

act aaa ata
Lys lie Asp
a0 20@203CA8
Gn H s Thr

aga aca aag

Lys lie Tyr H
aat_ ag act ta

S Lys Cys

t._qac_cat

teg tac

Tyr Asn Ala G u Leu Leu Val

eta act
Thr Asp

agg gaa

AH&Q§

naf m‘n i

aac gcg gag ctt ctt gtt 3325 Gu

435 440 445 gee

gac tea gaa atgraaGK8WwAsd4a Leu
Ser

G u Met Asn 450 455 460 aaa ctg

470

A

e Ay Ser

aat get gag gat 3421 Lys Leu Phe

475 atg ggc aat
t Gy Asn Ay

Asp Asn Ala Cys 480 485 490 495 ata ggg tea

cagagac-3517 1}

lie

GrpuPh| Srpplas
ftc ca

g alNe. aaja gditregt t

p maBR

gadgnesiy

Vbaqltlrmeptlw

ad

rgNh§WW5

tea 3

go 569 510

65 G u

gaa gca tta aac
a Leu Asn Asn

Gnliep Lyd7d
tgg atl ti@astt
lie Sel RipagAl
ttd ate aigotg
lie Mef TRy A
tga gg

o028

y Vadl0a u
L goedoat a
a | igoSer
g gcgot gc
A Cysgod n

ca %caaa

Leu Lys
tea tgc
Cys Phe
caa<dfa
Lys 545
a 3711 G

U'IOOU'I"’U)QJ

[ t
30

50

3613
5

540 tt
061<L u Leu c§

555 gg

y Asn lie

er 515 520 525gga
Ly

y Tyr
ctt

aac att
Arg Cys

s Vall

tac aaa gat tgg
S Asp Trp lie
tgt gtt gtt ttg
Val Leu Leu
agg tgc aac att
Asn lie Cys lie

U(AL uu JgL—r U

hgat cat A {40 gac
| at

jat 4at cot

gc caa"tfﬁﬁaa

Aac ggc,tgbkﬁt

ag gccat cHigag

aaaa§§atca
haggé?t gt d
pat gé8ttt g
ngcclftct g
Ot gcédagt g
cat g@at gga

t bafgggt

aacac tgt
ggtctttt
t atzg:at g
agt aaaca
tttgctga
acctttgt

J9g
ta
gt

£g

racgtaatt
ttagaa a

gctttg
t acaag

acat ga

caaccc
ctcctc

acttcct gt
ctgc tcc
ct aajacag
acct ttac
ccac tggc
I gcc_gatc

gaagttg

ggg gacattgcca
aaacaggcct 3831
ttaca 3891
gctttc 3951
cccgtt 4011

t ggggc 4071
catact 4131

cc tagtcgaig
tg tcgtcciebe
ca aaaat tﬁjﬁ']gg
tt{gat
aaf(g]ga

1076

Tt t oo cgC
hcggaRRat at
hoacgdecat g
gcaat agt g
t cggpgpacy
113

agccggt ¢
acat cgt t
aagcccct
t gtiodgaa
cgcgggga

d
1
f

1
)

catc
t gt
ggcggat

g gagcaa
c gatcta
tg a
t
a

cgta tgat
tgac ttct
gt ct#
[t gc gtat

Agct cat a

tca

ggaact 4191
cttttt 4251
ggctaa 4311
ctcgga 4371
 gggcg 4431

* Data unavailable due to the premature death of one animal

The results show that the pPML7789 plasmid is immunogenic in mice and

that this immunogenicity is enhanced by the inclusion of pPTV2012.

Accordingly, novel nucleic acid constructs, compositions comprising various

constructs, and nucleic acid immunization techniques using these constructs have

been described. Although preferred embodiments of the subject invention have been

described in some detail, it is understood that variations can be made without

departing from the spirit and the scope of the invention.
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ctcttccget tcctcgetca ctgactcget gcgctcggtc gttcggcetgce ggcgagecggt 4491
at cagct cac tcaaaggcgg taatacggtt atccacagaa tcaggggata acgcaggaaa 4551
gaacat gt gaeiogo@as239g§CcCc agcaaaaggc caggaaccgt aaaaaggccg egriGR@gyooduéll
gtttttccat aggctccgcc cccctgacga gcat cacaaa aatcgacgct caagtcagag 4671
gt ggcgaaac ccgacaggac tataaagata ccaggcgttt ccccctggaa gctccctcgt 4731
gcgctctcct gttccgaccc tgccgettac ctg tccgecectttc tccecttcggg 4791
aagcgtggcg ctttctcata gctcacgcectg gg%@b@ﬁctc agttcggtgt aggtcgttcg 4851
ct ccaagctg ggctgtgtgc acgaaccccc cgttcagccc gaccgctgeg ccttatccgg 4911
taactatcgt cttgagtcca, acccggtaag acacgactta tcgccactgg cagcagccac 4971
t ggt aacahg ab@@ﬁ%&&é@“%ﬁﬁﬁ%?ﬁﬁ&%ﬁﬁbﬁ%gﬁ@@%Y“h%ﬂgﬁ@ﬁ@@ﬂnﬁﬁ&&nggtg 5031
gcct aath’f‘;ﬁn&Qe%g%Eé gg&%%ﬁféﬁﬂ&viﬁfstﬂeﬂﬁ%gﬁﬁnﬁa ta(fﬁig&,tvﬂ@&gccagt 2091
taccttcgga aaaadagttg gtagctcttg atccggCaaa caaaccaccg ctggtagcgg 5151
t got t4 t t ¢dnsigbdticgmpaiges: agcagat t ac gcgcagaaaa aaaggat ctc aagaagatcc 5211

tttgatcttt tctac t, ct.gacgctca gt ggaacgaa .aactcacgtt aa atttt 5271

ggt gat gaga tt 63cgg gﬁnﬁﬁgpﬁ?%ﬁrcseg‘ﬂ%gﬁf’@gﬂmflg:aaattgaa aatg'.J ggagttt 5331

t aaat caat ¢ taaagt aggt agg@g@wmeaihgggagg,?@&n@g; §deedR!l gcttaatcag 5391
ST 15 M bt s amtoirion b ST S Ly T
e He Ala Leu Ser Tyr H. e L 1510 15 Phe Ala G n Lys Leu Pro
Gy Asn Asp Asn SeryThrIWS&%ﬁ%’ﬁ%Eg’@é{%o 25 30 Leu Gy Hs H s Na val

Ser fsn Gy Thr Leg)Val ahbytsrolégoubtirgrohtprodfedin placeAshdaprotdan lie G u Val

Thr Asn Ala Thr Ju Leu Val G n Ser Ser 50 55 60 Ser Thr Ay Arg lie Cys
Asp Ser Pro His G n H erqzan odbe kY Vanaios gmmgdiate easlygeae;cys” Thr Leu H e Asp

Ala Leu Leu G:\ As . i : ‘ Asidideys Gu Trp
Asp Leu Phe 8&% d ch%{rlgg Egél?l er%éznﬁﬁ%a%?m%%%&%@%ﬁp%ﬁgg%ﬁ n g%/r)sf Tyr Pro Tyr
Asp Val Pro Asp Tywhé&kadhéSardingaeqienge Sacoliesad ROlueasa viexs emlagd@lutiniBer Ser Ay

Thr Leu Gu Phe AS&-LQS Qnti(gerlf, a%eirrnml?lrr]l%géa‘smg fragment thereof or an immunogenic

15 variant of said antigen or fragment having at least 80% amino acid
homology to said antigen or fragment;
(ili) a non-translated leader sequence which is derived from
HBVpreS2 antigen sequence, HBV e-antigen sequence or
HSV type 2gD antigen sequence and which is in operable
20 linkage with the chimeric promoter; and
(iv) an enhancer sequence which is derived from a 3'
untranslated region (UTR) of a HBsAg sequence or of a simian CMV
immediate early gene sequence, which is in operable linkage with the
chimeric promoter and which is downstream of coding sequence.
25
2. A nucleic acid construct according to claim 1, wherein the coding sequence

encodes more one than said HA, fragment or immunogenic variant.
3. A nucleic acid construct according to claim 2, wherein the coding sequence

30  encodes a said HA, fragment or variant of each of three to five different influenza

strains.
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130
145
Lys
Phe
Asp
Thr
Trp
Val
Al a
Arg
Asn
Thr
Leu
Phe
Asp
Gn
Ay
G n
Gu
Gu

135
150
165
180
195
210
225
Lys
Pro
Ser
Ay
Tyr
Aba
Ay
Al a
Lys
H e
Lys
Leu
10

156

20

25

30

140 Trp Thr Ay Val Ala Gn Asn Gy Thr Ser Ser Ala Cys Lys Arg Arg
155 160 Ser Asn Lys Ser Phe Phe Ser Arg Leu Asn Trp Leu H's Gn Leu
WO 2006587398 Lys Tyr Pro Ala Leu Asn Val Thr Met PEPTaGB2806/088334G U Lys
185 190 Asp Lys Leu Tyr lie Trp Gy Val Leu H's Pro Ser Thr Asp Ser
200 205 An lie Ser Leu Tyr Ala A n Ala Ser Gy Arg Val Thr Val Ser

15 220 Lys Ar.g Ser n Gn Thr .Val,lj,e P N Ser Arg Pro
30 225m i3 Gif o] Srcbidioalllodlhs, Mifroih diiind Galfbe 27) TP e
245 dR50 sA8 1 Lrienglent A Partdntoftcadh bethréd & fAermdrepantbmidl y Asn Leu H e
260 265 270 Arg Gy Tyr Phe Lys He Arg Ser Gy Lys Ser Ser He Mt

Fyfibenppsta@ns. Asp Ala Pro He Gy Lys Cys Asn Ser Glu Cys He Thr Pro
290 295 300 Ser He Pro Asn Asp Lys Pro Phe G n Asn Val Asn Arg H e
305 310 315 320 Gy Ala Cys Pro Arg Tyr Val Lys G n Asn Thr Leu Lys
Bhr 326mB3ic 388 cGhstruvkacchrdingiomnyaine B the@recadyng diimsThr Arg Gy H e
Al.a 340 345.350 He Ala. Gy P He Qu Asn Gy Ir u Gy Mt Val
Fifreisthegeging ssgunry PGS Biid FA, Saediens F ViLens e, The Gy

A BuehsPstan(® 375 380 Leu Lys Ser Thr An Ala Ala He Asn Gn H e Asn
Leu Asn 385 390 395 400 Arg Leu He Qu Lys Thr Asn GQu Lys Phe His
Gu Lys Qu 405 410 415 Phe Ser Qu Val Gu Ay Arg He G n Asp Leu

B Ve batiles 1ated Il P RucliE abid ohdtfhcl WPadefila 1 BuyBile of Y7 AN Al 2

Léu Va
the preceding claims.

7. Carrier particles coated with at least two different nucleic acid constructs as
defined in claim 1, wherein each said construct encodes a said HA, fragment or

variant of a different influenza strain.

8. Carrier particles according to claim 7, which are coated with three to five

different said constructs.

9. Carrier particles according to claim 8, wherein three or four of said constructs

encode a said HA, fragment or variant of different non-pandemic influenza strains.

10.  Carrier particles according to any one of claims 7 to 9, which are coated with
a said construct which encodes a said HA, fragment or variant of a pandemic

influenza strain.

11.  Carrier particles according to any one of claims 6 to 10, which are also coated
with a nucleic acid construct comprising a promoter sequence and a coding sequence
in operable linkage with the promoter, where the coding sequence encodes an ADP
ribosylating bacterial toxin subunit, a fragment thereof with adjuvant activity or a
variant of either thereof having adjuvant activity and having at least 80% amino acid

homology with said subunit or fragment.
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435 440 445 Leu G u Asn

Gn Hs Thr He Asp Leu Thr Asp Ser Gu Mt Asn Lys
450 455 460 Leu Phe GQu Ar

a

H

n

g Thr Lys Lys Gn Leu Arg GQu Asn Ala GQu Asp Mt
465 470 AVD 24@&0sed9g Asn y Cys Phe Lys H e Tyr H s LysPCyssBasgw/o8s3i4Al a Cys
H e 485 490 495 Ay Ser e Arg Asn Gy Thr Tyr Asp His Asp Val Tyr Arg Asp
G u 500 505 510 Ala Leu Arg Phe G n He Lys Gly Val GQu Leu Lys Ser

Gy 515 Se Ph
Leu 530 %Té‘&%ﬁes\?&?or%% tfiéf?l‘ﬁ‘glﬂ &ﬁlgf%t@e ﬂr‘g“%@f Se‘ﬂP%ncﬁll%aq/; Gn Lyg
Gy 545 é%p@ﬁ@teﬁgéqddn@ew@@@ Asn He Cys H e 565 <210> 56 <211> 63

<212> PRT<213> Artificial sequence_ <220> <223> N term nal peptide of H3
Panana HA i nf |@knza HAYIVgannedige sahp proptotensequanee] ie |ie Ala Leu Ser Tyr

lie Leu Cys L Val ?égj 11& Hﬁﬂ,} y Asn Asp Asn Ser
Thr Ala Thr g(g) exggﬁ aéb@tl%&é ﬁ%ﬁlﬁwﬁ}& glrrﬁggf Asn Gy Thr Leu
Val Lgs Thr lie Thrmﬁsadla@saar%geﬁ@ dfl G nlie Gu Val Thr Asn Ala Thr Qu

Leu Val G n Ser_ Ser Ser 0 55 60 <210> 57 <211> 65 <212> PRT <213>
Artificial qéknceall@}eéﬁ 2eusBUoRPrOYAdRdR Place Af BRI gF AiSEiBRnama HA anti gen

encoded by p PIV167 1RV major immediate early gene.

13.  Carrier particles according to claim 11 or 12, wherein the ADP ribosylating
10  bacterial toxin subunit is selected from cholera toxin subunit A, cholera toxin subunit

B, E. coli heat labile toxin subunit A and E. coli heat labile subunit B.

14. Carrier particles according to any one of claims 11 to 13, wherein the
nucleic acid construct comprises two coding sequences which each comprise

15  a different said subunit, fragment or variant.

15.  Carrier particles according to claim 14, wherein the two coding sequences
encode cholera toxin subunit A and cholera toxin subunit B respectively or E. coli
heat labile toxin subunit A and E. coli heat labile subunit B respectively.
20
16.  Carrier particles according to any one of claims 11 to 15, wherein the nucleic
acid construct further comprises:
(a) a non-translated leader sequence which is derived from
HBVpreS2 antigen sequence, HBV e-antigen sequence or
25 HSV type 2gD antigen sequence and which is in operable
linkage with the chimeric promoter; and
(b) an enhancer sequence which is derived from a 3' untranslated region
(UTR) of a HBsAg sequence or of a simian CMV immediate early
gene sequence, which is in operable linkage with the chimeric

30 promoter and which is downstream of the coding sequence.
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Met Ala Ser Lys Thr lie lie Ala Leu Ser Tyr lie Leu Cys Leu Val 1 5 10 15
Phe Ala G n Lys Leu Pro Gy Asn Asp Asn Ser Thr Ala Thr Leu Cys 20 25 30
Leu Gy Hve 2bbesdoa Val Ser Asn Ay Thr Leu Val Lys Thr PCira&BBhe6/@®@63440 45
Asn Asp Gn lie GQu Val Thr Asn Ala Thr Qu Leu Val G n Ser Ser 50 55 60
Ser 65 <210> 58 <211> 62 <212> PRT <213> Artificial sequence <220> <223>

Consensu f PJV1671 ter m.-nal Pana HA antj gens <400> 58
Lys Thr e l%ﬁ@@ﬂ%@ ifnrgtf’ia‘e’\‘g'fgﬁo “’ESE%O\/%T APEG N 1 5 10 15
Lys Leu RrdidBsy Asn Asp Asn Ser Thr Ala Thr Leu Cys Leu Gy H's 20 25 30
Hs Ala Val Ser Asn Gy Thr Leu Val Lys Thr lie Thr Asn Asp G n 35 40 45
lie Gu Val Thr Asn Ala Thr Gu Leu Val Gn Ser Ser Ser 50 55 60 <210> 59
<211> 54 <2 Ll Ak nSEHH < < > § nyci n
resi stan?g' geﬁa?%ﬁﬁﬁﬁﬁée@n% E&isl(géuence%{@%’f%ép{e }C%%%gﬁj ﬁll2220> <221> Sal
| cl ofi noslied partizhd-as (8MiTd in a6 P06R9 okt 2> CW pronoter <222> (903)

.. (1587)

19. A particle mediated delivery device loaded with coated particles as defined in

any one of claims 6 to 17.

10 20. A particle mediated delivery device according to claim 19 which is a

needleless syringe.

21. A nucleic acid construct suitable for delivery to a subject for inducing an
immune response against influenza virus hemagglutinin (HA) antigen, which
15 construct comprises:
)] a chimeric promoter sequence comprising:
(a) a hCMV immediate early promoter sequence;
(b)  exon 1 and at least a part of exon 2 of the hCMV major
immediate early gene; and
20 (c) a heterologous intron provided in place of the intron A
region of the hCMYV major immediate early gene; and
(iif)  acoding sequence in operable linkage with the chimeric promoter,
where the coding sequence encodes an influenza virus hemagglutinin
(HA) antigen, an immunogenic fragment thereof or an immunogenic
25 variant of said antigen or fragment having at least 80% amino acid

homology to said antigen or fragment.

22. A nucleic acid construct according to claim 21, which further comprises:
(iii)  anon-translated leader sequence which is derived from HBVpreS2
30 antigen sequence, HBV e-antigen sequence or HSV type 2gD antigen

sequence and which is in operable linkage with the chimeric promoter; or
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<220> <221> CW exon 1/2 fusion <222> (1588) . . (1718) <220> <221> Bam
H /Bgl 2 fusion <222> (1719) . . (1724) <220> <221> Rat Insulin intron A
<222> (1AR6)2006/0823908857) <220> <221> Bam H cl oni ng sit e P€2AB20(clBBRA) . .
(1863) <220> <221> pre S2 region of HBsAgNon-codi ng <222> (1864) ..(1984)
<220> <221> CDS <222> (1985) . . (3697) <220> <221> Bspl 201 cloning site

<222> (3700) , . (3705) <220> <221> HBV.enh 22> (37Q6) ... (4238
220- <221 it | S EREGH SETHRRG T hieian SRR roth g Grans3sd Heion b2

< > (ﬁ?ﬁi_ i j ; LMY i 220 221
PUC 19 vector bac)z%fgaﬁlgBSE%%Si%&i&g?ﬁ%@r(ﬁ%m) 4&&1&(%%%%3&%3%8; 59> e

ggcgt aat gc t cseguemgt whichde inaenseedle inkaee waththe eljmeris gremelgpandodhisly 60

agcat caaat gaa caa tttatica caggattat caataccata tttttgaaaa 120
agccgtttct gt’zﬁgk%é‘g’sg‘aanéé’g%a&é“ ‘I’ceguécnccgaggcagt t ccat aggat ggcaagatcc 180

tggtag cggt ctgcgattcc gactcgtcca acatcaatac aacctattaa tttcccctcg
240t caaaaat aa ttatcaag tgagaaatca ccatgagtga cgactgaat c cggt gagaat
23. Agnguclelc acid %ons ru%t according to c&a%]m 1gor 22?w?1e1%§1 tile coc%ggg 9 300

sequence encodes more one than said HA, fragment or immunogenic variant.

24. A nucleic acid construct according to claim 23, wherein the coding sequence
10 encodes a said HA, fragment or variant of each of three to five different influenza

strains.

25. A nucleic acid construct according to claim 24, wherein the coding sequence
encodes a said HA, fragment or variant of each of three or four non-pandemic

15  influenza strains.

26. A nucleic acid construct according to any one of claims 21 to 25, wherein the
coding sequence encodes a said HA, fragment or variant of a pandemic influenza
strain.

20
27.  Carrier particles coated with a nucleic acid construct as defined in any one of

claims 21 to 26.

28.  Carrier particles coated with at least two different nucleic acid constructs as
25  defined in claim 21, wherein each said construct encodes a said HA, fragment or

variant of a different influenza strain.
29.  Carrier particles according to claim 28, which are coated with three to five

different said constructs.

30
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ggcaaaagct tatgcatttc tttccagact tgttcaacag gccagccatt acgctcgtca 360
t caaaat cac tcgcat caac caaaccgtta ttcattcgtg attgcgcctg agcgagacga 420
aat acgcgavoegetigtivaaa aggacaatta caaacaggaa tcgaatgcaa eCHEIBIO@EYHIUSO
aacact gcca gcgcatcaac aatattttca cctgaatcag gatattcttc taatacctgg 540
aatgctgttt tcccggggat cgcagtggtg agtaaccatg catcatcagg agtacggata 600

aaat 9ct L 0% ¢ 99680700 A00EALAARE ] GEH SR9AG-AYLLEGH Bl pROSRT L 02 000

t ct gt aacat cattgg C gctacc ccatgittca gaaacaac ggcgcatcg 720
ggct t cccatonsitend agatiaa gait tHHA cliamnat bgedriageof diffemat hat-paglegagcccat 780
ttatacccat .at aaatcagc atccatgttg gaatttaatc gcggcctcga gcaagacgtt 840
t ccegt t ga®PeRZ3§HRREt aacacccctt gtattactgt ttatgtaagc agacaggtcg 900
acaatattgg ctattggcca ttgcatacgt tgtatctata tcataatatg tacatttata 960
ttggctcatg tccaatatga ccgccatgtt gacattgatt attgactagt tattaatagt 1020
aat caatt t a¥l.ggdgtroat patiges eaxpaheg tocatyanatbf glaings 28 tg¥ytthickcataaaed a 1080
cggt aaat gg..cccggct ggce cecgcecca ac C cccattgac caat aatga 1140
catat gt t cHAageadey el BRRRIRE0Rs 2ATA R aei Rt R o BRI 1200
t acggt aaagfihgeacasint § gcagt acatc aagtgtatca tatgccaagt ccgcccccta 12 60
ttgacgtcaa tgacggtaaa tggcccgcct ggcattatgc ccagtacatg accttacggg 1320
actttcctac ttggcagtac atctacgtat tagtcatcgc tattaccatg gtgatgcggt 1380

L1 ageagt & caceaaboggaaal A0RLARE R S 8RFLAACERNORt LnaraRglgl o 1440 acc

cat t ga cgtc gcaccaaaa tcaacgggac cCaaaat 1500

gt cgt ant aevatedoridcs aedeit tagrlogastact cogpddat agrangtodcgogeegdgagdingt 1560

at at aagcag agctcgttt gaaccgt c agatcgcctqg gagacgccat ccacgctgtt 1620
tt gacct cc qP%ﬁagg%%@ﬂgﬁg%&?c‘@%%@a@%% € @1&9@ SACTHHEGHERLLF 1680
gaacgcggaj, AB@%&gﬁﬁn@@ma@ 8in S@RAAL £ 08 &l G &GBUGREh cha%ft atgt 1740
actctccagg gtgggcctgg cttccccagt caagactcca gggatttgag ggacgctgtg 1800
ggct ct t ct ectivity one yeant of titheydhargofdevingadpyantgatviay end baviageftlemys@lo18 60

t cccagagt ¢_agaggt.ct attticct t ggt ggct cc, agtt caggaa cagtaaaccc 1920
tgctccgaa?ngggéggFgﬁamﬁﬁgpgf@ﬂgﬁbﬁgggﬁ%@ﬂfﬁtaggactgggg accct gt gac 1980 gaac
atg ggf age gag aaa ata gtg ctt ctt ttt gca ata gtc agt ctt 2029 Met Ala
Ser Gu Lys lie Val Leu Leu Phe Ala lie Val Ser Leu 1 5 10 15 gtt aaa agt
gat cag atY} t dfearsier pyeles aecording tralaigni?. yderein thepramPEET Feqnsncaise Ser Asp
Anlie I Vo, Hi Asn Ser Thr 20 25 30 gag cag gtt gac
aca ata a gmgggpéé%négfqg%ﬁe§%@p€$€gaca cat gcc 2125 Gu dn Val Asp Thr
lie Met G u Ly@®) Asna MMV hnmvdibtedarly pk@ndibiosedbertd; 45 caa gac ata ctg gaa

t t t 2173
aag aca cac agh, 999,839 S a1kt ot 5 Gof 3 of e ROMV major

20 immediate early gene; and

© a heterologous intron provided in place of the intron A region

of the hCMV major immediate early gene.

34.  Carrier particles according to claim 32 or 33, wherein the ADP ribosylating
25  bacterial toxin subunit is selected from cholera toxin subunit A, cholera toxin subunit

B, E. coli heat labile toxin subunit A and E. coli heat labile subunit B.
35.  Carrier particles according to any one of claims 32 to 34, wherein the

nucleic acid construct comprises two coding sequences which each comprise

30  adifferent said subunit, fragment or variant.
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Gn

gga
Val

gga
Asn
gtg
Gu
gac
Tyr
att
An
gtg
Ser
gta
Trp
tac
Asn
cct
Asn
att
Ser
act
Arg
att
Leu
att

Asp
gtg
Lys
aac
Pro
gag
Lys
t at
Gu
cag
lie
age
Sér
tgg
Leu
aat
Asn
aat
Asp
tec
Vval
aga
Ser
tta
Lys
get

15

20

25

30

lie Leu Qu Lys Thr Hs Asn Gy Lys Leu Cys Asp Leu Asp 50 55 60
aag cct eta att ttg aga gat tgt agt gta get gga tgg etc 2221 Gy
RvO 2b@unskioe Leu Arg Asp Cys Ser Val Ala Gy TrpPCeIGEBI6/I00343 et C
cca atg tgt gac gaa ttc ate aat gtg ccg gaa tgg tct 2269 Leu Ay
Met Cys Asp Gu Phe lie Asn Val Pro Qu Trp Ser 80 85 90 95 tac ata

a3 9CBarRBl psh .ef L ca gqq 2317 Tyr lie Val
Al'a Asn Pra @gmﬁe%’%o@é @%ﬁal%is%%%f%%”y 8e105 110 gat ttc aat
geaugees ¢ricgdacimlaatoxin suttunit Aged daderataxinaghuaddd Asp Phe Asn Asp
Gu leu.lys_H s..Leu Leu Ser Arg . H e n 115 120 125 cat ttt gag aaa
5?%’%?‘(’3"%%‘2@6{“5% lﬁéﬁa{;@? tof‘b‘bsqbé‘g‘t ég@‘ﬁitcoézl‘fﬁ Ighile phe G u Lys lie
| suBuit B réapsctiRly. Ser Trp Ser Ser His 130 135 140 gaa gcc tea ttg ggg
tea gca tgt cca tac cag gga aag tec 2461 Gu Ala Ser Leu Gy Val

Ala Cys Pro Tyr G n Gy Lys Ser 145 150 155 tec ttt ttc aga aat gtg

at t .,aca tac 09 r. Phe Phe, Arg Asn, Val Val
at7t'e Ly(ga:ﬁ%?a%goge%ggo@%g t?fﬂgﬁe Rééa‘f‘f(s)ﬁlt?élgcw er&H’atli‘gP’a‘dS‘&g agg age
aaid anstred durtiraco@prigal ctt ttg 2557 Pro Thr lie Lys Arg Ser Tyr

Thr Asn Gn Qu Asp Leu Leu 180 185 190 gta ctg tgg ggg att cac cat
gat g(,(a gc & WyRgrasigteddsaden seqpencs whirh isderivepfiony [ie Hs Hs Pro

Ala Ala G i 5 caa aac cca ace ace tat
gtt ggg acg{ %gegggn%%la %@@%@’g‘fﬂg yr%%ﬁﬁgé%eﬁ?eoo%hr Thr Tyr lie
Gy Thr SerfiSttype@gD2ddigdd Sei2ficessnd veleich &dA opégblgt @ cca aga ata get
tec aaa gt .n%gtc \gg}g 2701 Asn G n A_rgrgig%u Val Pro Arg lie Ala Thr
Lys Val AsnVEf§P the-CHIeiiC PLOmOLey; agg atg gag ttc ttc tgg aca
aaa Cgy) aatan@ahandédRqRdteS@icHd ' Thr lie
Pro Asqg) Asp 240 245 550 255 gcg)ﬁgﬁg&iag%&t%qcﬂa{a%}%%%@ga tOngga aat ttc

cca gaa tat(UgRaopadiBsAg sequence or of a simian CMV immediate early
gene sequence, which is in operable linkage with the chimeric

promoter and which is downstream of the coding sequence.

38.  Carrier particles according to any one of claims 27 to 37, which are gold

particles.

39. A dosage receptacle for a particle mediated delivery device comprising

coated particles as defined in any one of claims 27 to 38.

40. A particle mediated delivery device loaded with coated particles as defined in

any one of claims 27 to 38.

41. A particle mediated delivery device according to claim 40, which is a

needleless syringe.

42. A nucleic acid construct comprising a chimeric promoter sequence and a
coding sequence in operable linkage with the chimeric promoter, where the coding
sequence encodes an influenza virus antigen, an immunogenic fragment thereof or an

immunogenic variant of said antigen or fragment having at least 80% amino acid
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Asn Phe Gu Ser Asn Gy Asn Phe lie Ala Pro Gu Tyr Ala 260 265 270
att gtc aag aaa ggg gac tea aca att atg aaa agt gaa ttg 2845 Tyr
VRO 2hges08398 Gy Asp Ser Thr lie Met Lys Ser G uPCEGHG6:/@884285 gaa
aac tgc aac ace aag tgt caa act cca atg ggg gcg ata 2893 A u Tyr
Cys Asn Thr Lys Cys Gln Thr Pro Met Gy Ala lie 290 295 300 aac tct

% 0htctcacdaa ata g (ﬁt&} e at eorgﬁt% aa62941 Asn Ser Ser
RECHES TRSHC A gqqlog Torp © ]Inén(c‘jp)'; %fo 315 tgc ccc aaa
@amptiSé: aac aga tta gtc ctt gcg act ggg etc 2989 Cys Pro Lys Tyr
Ser Asn Arg Leu Val Leu Ala Thr Ay Leu 320 325 330 335 aga aat age
aga g 48 agd MM Vimmedinie eatly BrgEOiRIAeqUeAcEtt 3037 Arg Asn Ser Pro

a Al 350 t at
G ) MBS 3 008 ol e TR g 930 e et el e

Gu Gly G ymhtediatd earl@gendtndVal Asp 355 360 365 ggt tgg tat ggg tac
age aac_gag .ca agt tac.gef 31 Gy Trp Tyr Ay Tyr His
Asn Gﬁé %@%ol%g& Gq?orgg‘g’vﬁfi g 11%}7)%& étiggg}/o&éewgn aaa gaa tec act
gca ata gaton%Mﬁ%%rﬁﬁheﬁﬁﬁeﬁﬂg%eﬂa Asp Lys Gu Ser Thr Gn
He Asp Ay Val Thr Asn Lys 385 390 395 gtc aac teg att att gac aaa

act cag ttt gag gee gtt gga 3229 Val Asn Ser He H e Asp Lys Mt

n Phe d,u AI Val 410 aa t aac tta gaa
Ton odnnidficerd sk et by o Wt R B U g
@ thfRShza it a8R Hink/GTA)Y an iRRufdfentSRagh@nt g@@ecg‘@e a@Qg ttc eta gat gtc
tat aat get gaa ctt eta 3325 Met Gu Asp Gy Phe Leu Asp Val Trp
ARFUROSETTY Harang WiB 3t least 80%4pamim a¢id Seﬁt‘%’”ﬁﬁ’@%&@)’éﬁ@%@g aga act eta
cat gac tea aat gtc 3373 Val Leu Met Qu Asn Gu Arg Thr Leu Asp
Asp Ser Asn Val 450 455 460
44. A nucleic acid construct according to claim 42 wherein the encoded antigen

is influenza neuraminidase (NA), M2, an immunogenic fragment of either or an
immunogenic variant having at least 80% amino acid sequence homology to any of
said NA, M2 or fragment.

45. A nucleic acid construct according to any one of claims 42 to 44, wherein the
influenza antigen, immunogenic fragment or variant is from a pandemic influenza

strain.

46. A nucleic acid construct according to any one of claims 42 to 45, wherein the
construct encodes more than one influenza antigen, immunogenic fragment or

immunogenic variant.

47. A nucleic acid construct according to claim 46, wherein the construct encodes
a pandemic influenza antigen, immunogenic fragment thereof or immunogenic
variant of said antigen or fragement and one or more non-pandemic influenza
antigens, immunogenic fragment(s) thereof or immunogenic variant(s) of said

antigen(s) or fragement(s).
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aag
Asn
ctg
Ay
atg
Gu
gca
Arg
att

Tyr

gca
lie
caa

aac
Leu
gat
Asn
gaa
Ser
aga
Leu
tac
G n
ate
Met

t gc

lie Cys
ttacgtaa

ctgttttaga,aaac Eﬁ&ﬁwa@g@’ ﬁ%gﬁ?ggﬁ&t&% tah E&ﬁnﬁ?@%@é&‘iﬁh&@&g gattgt

gggtcttttg ggctttgctg

ctt tac gac aag gtc cga eta cag ctt agg gat aat gca aag 3421 Lys
Tyr Asp Lys Val Arg Leu A n Leu Arg Asp Asn Ala Lys 465 470 475 gag
20 20@08kY8 ttc gag ttc tat cat aaa tgt gat aat PgRGEMEGHGEM Leu
Gy Cys Phe Qu Phe Tyr Hs Lys Cys Asp Asn G u 480 485 490 495t gt
agt gta aga aac gga acg tat gac tac ccg cag tat tea 3517 Cys Met

Val Ar n Gy Thr Tyr Asp Tyr Pro n Jyr. Ser 500 505 510 gaa gaa
& afgnﬁﬁgcgﬁé cgmsirg 409 .ﬁn@éhclaph“ga%‘*{t"&wg% 3685 T TGl A
48 ciffefbnhiti Y, rd ncHRY orChifank@ bndafsd bRUGh S IRGRA tea ata gga
caa ata ttg tea att tat tct aca gtg gcg age 3613 Ser lie Ay lie
|piobypeptidesEem| differfyt st@ins of finflugara yires. Ser 530 535 540 tec eta gca ctg
atg gta get ggt eta tec tta tgg atg tgc 3661 Ser Leu Ala Leu Al a
Val Ala Gy Leu Ser Leu Trp Met Cys 545 550 555 tec aat ggg teg tta

aga atA nh@eicakid doastradt ge@pEdhRa SHideriogirofster Rane@andey G n Cys Arg
lie 560 565 570 acaaaacaaa aagatggggt tattccctaa acttcatggg

tediggsagpansg i arsable hakage mathdhe shimeaic premaker. gihssaths cagiBcaaaca

ctctatttac acaatgtgga tatcctgcct taatgccttt

gt at gcat gritlasdjcwea attiviBt A asiesgdeither thereo f havinppadioaat sdtvity aadgect t t ct
aagt aaac
gtttgctg
aacct ot gt iAeCrbilots sdduehcs BhmeRkac tgcggaactc ctageegett gttttgetcg
cagccggt ct ggagcaaagc 4187 tcataggaac tgacaattct gtcgtcctct cgcggaaata
tacatcgttt cgdekt acghCDATMmedate cedy promydentssgepiceaaaaat t at g gggacat cat

gaagcccctt gaggat ct %Hi%aﬁe{a@g t&&é@gg}ggﬁe@?@tdv %Jtogtca tt gcaat agt

gtgttggaat ttttigtgtc

TS0 LA G Rl e,

aat ga at cggccaac

cgg a gca

gcgcggggag aggcggt tikgndiad eady géreg@g@c gctcttccge ttcctcgetc actgactcge
tgcgctcggt cgttcggectg 4487 cggcgagcgg. tatcagctca ctcaaaggcg gt aat acggt

tat ccacaga at d&hgggaketamlogons byen geiadedgn péace §f HhedgbamAdggencagcaaaagy
ccaggaaccg taaaaagQﬁqhéggwﬁgg&%%gia@@g&lgéeﬁga t aggct ccgc ccccct gacg
ca Y

agcat cacaa aaat cgacgc

gt caga ggt ggcgaaa cccgacagga ct at aaagat

accaggcgtt tccccctgga 4727 agctccctcg tgcgetctce tgttccgacc ctgeccgcetta
ccggat accst0 gt c/gggglt 1t 4787
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30

eic acid construct according to claim 49, wherein the ADP ribosylating
bacterial toxin subunit is selected from cholera toxin subunit A, cholera toxin subunit

B, E. coli heat labile toxin subunit A and E. coli heat labile subunit B.

51. A nucleic acid construct according to claim 49 or 50, wherein the
nucleic acid construct comprises two coding sequences which each comprise
a different said subunit, fragment or variant and each of which is operably

linked to a said chimeric promoter.
52. A nucleic acid construct according to claim 51, wherein the two coding
sequences encode cholera toxin subunit A and cholera toxin subunit B respectively

or E. coli heat labile toxin subunit A and E. coli heat labile subunit B respectively.

53. A nucleic acid construct according to claim 51 or 52, wherein the said two

coding sequences are in inverse orientation.
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ctcccttcgg gaagcgtggc gcectttctcat agctcacgct gtaggtatct cagttcggtg 4847
taggtcgttc gctccaagct gggctgtgtg cacgaacccc ccgttcagcc cgaccgctge 4907
gcctt at coyoghezsk@BCcg tcttgagt cc aacccggt aa gacacgactt aCTEBa@imo3s967
gcagcagcca ctggtaacag gattagcaga gcgaggtatg taggcggtgc tacagagttc 5027
tt gaagt ggt ggcctaacta cggctacact agaagaacag tatttggtat ctgcgctctg 5087

ct gaagcc tt tt tagct,ctt . gat caa acaaaccacc 5147
gctg'.J ggtg'.J ag%' gt gﬁﬁ‘?‘??@ tg C’?S"t%?‘ ﬁ%@g%‘&% e g%{?%sgﬁ{:g% 53nglmgga‘f°ct 5207
caagaagateodingtstqgmhcdstars frcthacgggoribmtbigacgct ¢ agt ggaacga aaact cacgt 5267

taagggattt tggtcatgag attatcaaaa aggatcttca cctagatcct tttaaattaa 5327
aaatgaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggtctga cagttaccaa 5387

tgcttaat 63, gt QARRIEE Gcilidhbft ﬁ&o?&zigé B’E@%f%@%ﬁ‘%‘.g f% fo g?,tv%%‘é[ilgﬁtgee5447

tgactc 5453 <210> 60 <211> 570 <21

I Cial’ 'sequ <220>

<223>5Sy iAY iimnedintt eanlyt pratoCer séfuedet (apb@nfdses@ u Lys lie Val Leu Leu Phe

Al a
Al a
Val
Cys
Al a
Pro
Cys
Ser
Trp
An

lie
Asn
Thr
Asp
Ay
Gu
Tyr
Apg
Ser
Ay
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Val
Asn
Hi s
Leu
Trp
Trp
Pro
H e
Ser
Lys

56.

S L Val .1 10 15 L Anlie s lie dy Tyr H's
s Th edz’i‘ifl%%??%&%gf\sﬁqﬁ%i@ﬁ‘f@ﬂrnwl@t%%%@t? 15%d OBsn” Val Thr
Ala G t i n Gy Lys Leu
As{pj)1 d yrS E%I%gdé:g&ﬁlet)hges'ﬁl?gsgyﬁif%%Iizr}goﬁsﬁb Cys Ser Val

Leu Le@uelsot?@87s9@do@|6§2 ASHERID Nest61CysclgstplesG0Poe H e Asn Val

Gy ot TR SR aeSad 260 et G S Leu Lew
Asn H Ndldxn 120 125 Phe Gu Lys He Gn He He Pro Lys Ser Ser

A 30, 135 140 a Ser. Leu Gy Val Ser Ser Ala Cys Pro Tyr
g@ Sel,é nationglyvariant qigg) which has at leagt 80% nucleotide sequence

homology to one or more of the sequences of (i); or

(iii)  afunctional fragment of (i) or (ii).

A nucleic acid construct according to any one of claims 42 to 55, wherein

exon sequence (b) comprises:

57.

@) the nucleotide sequence of SEQ ID No.2, the nucleotide sequence of
nucleotides 1588 to 1718 of SEQ ID No.54, nucleotides 1684 to 1814
of SEQ ID No: 61, nucleotides 2633 to 2763 of SEQ ID NO:61,
nucleotides 1687 to 1817 of SEQ ID No: 62 and/or nucleotides 3309
to 3439 of SEQ ID No: 62;

(if)  afunctional variant of (i) which has at least 80% nucleotide sequence
homology to one or more of the sequences of (i); or

(iii)  a functional fragment of (i) or (ii).

A nucleic acid construct according to any one of the claims 42 to 56, wherein

the heterologous intron (c) comprises a sequence selected from the rat insulin gene

intron A sequence, chicken keratin gene intron A sequence, chicken cardiac actin

gene intron A sequence, a functional fragment of any thereof or a functional variant

of any of the preceding.

141
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Thr
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240
255
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Arg Asn Val Val Trp Leu He Lys Lys Asn Ser Thr Tyr Pro 165
Lys Arg Ser Tyr Asn Asn Thr Asn G n Gu Asp Leu Leu Val 180

170
185

GvY 2bbomnsedo8s His Pro Asn Asp Ala Ala G u G n Thr PcyssH2e05/08E4 200

Asn Pro Thr Thr Tyr He Ser Val Gy Thr Ser Thr Leu Asn 210
Leu Val Pro Arg He Ala Thr Arg Ser Lys Val Asn Gy G n 225

P risiedisit Gofirggt Soling il ol S gy Mnst th (ot SiARERS

Hn&o}{ais Ménck ¥6m! yeSAsp Ser Thr He Met Lys Ser Gu Leu GQu
Gy As s Asn Thr Lys Cys G n Thr Pro Mt Gy Ala H e Asn
Ser I\/e(li) Pr dheneclegtisle s8gnence o PEQRPNQ Sy ﬂrwuqlne@d@syq@ee ofs

non Sor b a2 to 1857 of QI NE sarfil GReg eIt op
Ala He A aofGEQ HD|N0H6E, rﬁicwoﬁﬂgs A7) (T LPOGHFSER) YDNGS: 6fal  Asp

ASp Lye G il 1seiiio 195 of S e apdfoumieeniiendhiays

400 Asn Ser35'7|8%f§EQﬁN0|€QS Met Asn Thr Gn Phe Gu A a Val
415 Gu Phe Asn Asn Leu G0 Arg Arg He Gu Asn Leu Asn Lys
430 G @)Asm ﬁ;nytld‘a’labva_rmt AEQ) WhichbapatTikast §9% misteoflase@uandeeu
jgg Leu ME\tho(f?"lnolfogyto one ormo(%e op{hesequencé?s on‘:)3 kis Asp Ser Asn

(iii)  a functional fragment of (i) or (ii).

59. A nucleic acid construct according to any one of claims 42 to 58, wherein the
chimeric promoter sequence comprises:
(1) the nucleotide sequence of SEQ ID No. 4 or the nucleotide sequence
of nucleotides 903 to 1857 of SEQ ID No. 54;
(ii)  afunctional variant of (i) which has at least 80% nucleotide sequence
homology to (i); or
(iii)  a functional fragment of (i) or (ii).

60. A nucleic acid construct according to any one of claims 42 to 59, which
further comprises:
(a)  anon-translated leader sequence which is derived from
HBVpreS2 antigen sequence, HBV e-antigen sequence or
HSV type 2gD antigen sequence and which is in operable
linkage with the chimeric promoter; and/or
(b)  an enhancer sequence which is derived from a 3' untranslated region
(UTR) of a HBsAg sequence or of a simian CMV immediate early
gene sequence and which is in operable linkage with the chimeric
promoter, wherein the enhancer sequence is downstream of the

cloning site.

61. A nucleic acid construct according to claim 42, which comprises:
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Asn Leu Tyr Asp Lys Val Arg Leu G n Leu Arg Asp Asn Ala Lys G u 465 470 475
480 Leu Gy Asn Ay Cys Phe Gu Phe Tyr H's Lys Cys Asp Asn Qu Cys 485 490
495 Met WO 28@v0s¥®B Arg Asn Gy Thr Tyr Asp Tyr Pro G nPCYrGE3e06/08)344500 505
510 Gu Ala Arg Leu Lys Arg Qu GQu He Ser Ay Val Lys Leu Gu Ser515 520
525 lie Ay lie Tyr Gn He Leu Ser lie Tyr Ser Thr Val Al a Ser Ser 530 535

555 500 Asn &y SeperalelFe L Rd py o lee SRR °25 11 670

<212> DNA <213y Ard schjpeicalwithon $éastmi?% s@fRnceid2tity B WeGtgduanast (Drt
cont ai ni n TA and TLB c¢odi.ng sequenc <400> 61 ggcgt aatge. tctgccagtg
¢ acancchs e seion Pouf g e agr LRg o Eeeg G0 Bigtos PRttt L goas
tttatt caand gaasRi(hal (FPRiBAGALplabiligAdad #heQhalGidirbielergt aat gaagg
agaaaact ca ccgaggcagt tccataggat ggcaagatcc 180 tggtatcggt ctgcgattcc

gact ¢gt cca acat caatac aacctattaa tttcccctcg 240 tcaaaaataa ggttatcaag

Tgagazaten cogtaamloni aachaateaat osants S0 acneranct L abgentttC

tttccagact tgttcaacag gccagccart ac daa gcat caac
caaaccgtdnpdbs § HIA e8igen aintigRgtoiehiagagag acgeof4H20r arimpgaghicJgct gt t aaa
aggacaatfa caaacaggaa tcaaatgcaa ccggcgcagg 480 aacactgcca gcgcat caac
aat at t t tiEeemet9hsihitig gatattcttc taatacctgg 540 aatgctgttt tcccggggat
cgcagtggt g agtaaccatg catcatcagg agtacggata 600 aaatgcttga tggtcggaag
aggcat aaat tccgtcagcc agtttagtct gaccatctca 660 tctgtaacat cattggcaac
gct anct téyy ccAtgrldicaideamatedetoriggdgchimg2/®bichgompdsssahe acaat cgat a

gattgtcgca cct tgcc, C tc C 0 ttatacccat ataaatcagc
at cont ot F Rt BN E AR o OSSR I ek egrnte MEghot cat
aacacccCfehst $he dcanditl iddn@itygthaRes agacaggtcg 900 acaattcctt ccgagtgaga
gacacaaaaa attccaacac actattgcaa tgaaaataaa 960 tttcctttat tagccagaag

t cagat gct c aaggggcttc atgatgtccc cataattttt 1020 ggcagaggga aaaagat ccc

tagttttcgp tagt ool s ok f R AR rhHEI9 9Rkh o R comprises the
15 sequence of the vector pPML7789 provided as SEQ ID No: 59 or a sequence with at

least 60% sequence identity thereto.

65. A nucleic acid construct according to claim 49, which comprises the
sequence of the vector pPIV2012 provided by SEQ ID No: 61 or a sequence with at

20 least 60% sequence identity thereto.

66. A nucleic acid construct according to claim 49, which comprises the
sequence of the vector pPJV7788 provided by SEQ ID NO:62 or a sequence with at
least 60% sequence identity thereto.
25
67. A nucleic acid construct comprising a promoter sequence and a coding
sequence operably linked to the promoter, where the coding sequence encodes an
influenza virus antigen, an immunogenic fragment thereof or an immunogenic
variant of said antigen or fragment having at least 80% amino acid homology to said
30  antigen or fragment and the construct further comprises:
(a)  anon-translated leader sequence which is derived from HBVpreS2

antigen sequence, HBV e-antigen sequence or HSV type 2gD antigen
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atcttgtcat ttatcgtata tatttgtgtg ttgcgatatt
gact ggggag cgctagcccc cagagcagcc aggggcagga

ThoRe AR sRaRgL
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S

een
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at cgct at immysegade yeriangsadiat teagiP Otagnmea6tks

eqiesg gmelpeatia GHb-t t t

gact cacggg gatttccaag tctccacccc attgacgtca atgggagttt gttttggcac
caaaat caac gggactttcc aaaatgtcgt aataaccccg ccccgttgac gcaaatgggc

ggtaggcgwg.taqggﬁ@g@ac@@&mnakamamaﬁn@gagmhc6@hﬂkmgng&ammo@ﬂbmggmt
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agtact t cgﬁﬂwq@g&g@tmt iprpaeasaitimemeabibeteof. LT igaRasgEY VETAY

aaacc gctgﬁ%gg
ct cac tagc agg

atgtttccac ttctcttagt ttgagaagtg

E% ﬁg'ttatcag gatattccac ttactatata tatgttatag

1140
1200

catttctctt rrycH20e0m034260

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580

tccagc 2700

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360

cgacagcacc aaatatgttt aatgttaatg atgtattagg cgtatacagc cctcacccat 3420

71.

A nucleic acid construct according to any one of claims 67 to 70, wherein the

construct encodes more than one influenza antigen, immunogenic fragment or

immunogenic variant.

25

72.

A nucleic acid construct according to claim 71, wherein the construct encodes

an antigen of a pandemic influenza strain, an immunogenic fragment thereof or an

immunogenic variant of said antigen or fragment and one or more antigen(s) of a

non-pandemic influenza strain, immunogenic fragment(s) thereof or immunogenic

30

variant(s) of said antigen(s) or fragment(s).
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at gaacagga
gtgttaattt

gogtttctgcg ttaggtggaa taccatattc tcagatatat ggatggtatc 3480
tggtgtgatt gatgaacgat tacatcgtaa cagggaatat agagaccggt 3540

at t acagaamsionedogmadvat a gct ccggcag aggatggtta cagattagca @gridB20@&2003600

cggat cacca
att cat caag
tat at ct cag
aggtt gacat

agctt ggaga gaagaaccct ggattcatca tgcaccacaa ggttgtggaa 3660
aacaattaca ggtgatactt gt aat gagga gacccagaat ctgagcacaa 3720

arSaduiga FRR0T b -AupRanRNDl B Lhongedt | SRERARER Seao

aaaagat ghgdiffetant hatigdns feapdidntedryvagigitt aedia@n ilid goaaigilhen-gpohpeptideg 3900

ccacaagat c

cct at t gffem giffeaemysapigs Pg

acacaatgtg
ttcactttct

gtt gat cglfc

atattgtaca aaagatcaaa cactgtttta gaaaacttcc tgtaaacagg 3960

é\'g]é’ﬁﬁ%?t‘flnﬁt gggtcttt tgggctttgec tgctccattt 4020
gatatcctgc cttaatgcct ttgtatgcat gtatacaagc taaacaggct 4080
cgccaactta caaggccttt ctaagtaaac agtacatgaa cctttacccc 4140

aatggddmg@dmmg&gﬁcampgﬁggapgmngﬂmﬁgpaawaudaca&mggctgg 4200

20 gcoo ARt PRLPRgRUY IREg 4 e gaim g dgegny efs atstes GEb&eigga 4320
act gacaakhp %ggﬁatmac@rﬁgmmumtmﬁm Hek@gatial AGuahat@Rigt 4380

tttccctctg

t aat aaadgepriant efteiher the

Ccaaaaatta %@gggacatc at gaagcccc ttgagcatct gacttctgge 4440
@aa&ﬁdau a¢jivitypad hevingeat lpest J0¢e amiwct ¢ 4500

09220932l GAFAL! B3 FRELSAIESA AGFSEE00AE A0ARRC AN LASBRALI 00 4560

gcgcectcttcc
ggt atccagct
aaagaacat g
ggcgtttttc
gaggtggcga
cgt gcgcet ct
gggaagcgtg
t cgct ccaag
cggt aact at
cact ggt aac
gt ggcct aac
agttaccttc
cggtggtttt
tcctttgatc
tttggtcatg
ttttaaatca
cagt gaggca

cqe) caangm-tggladal laadyr géduatccaltiah goddrved Gom HBé@@@nﬂagg 4680
t gagcaaaag gccagcaaaa._ggccaggaac cgtaa 4740
cat aggHEer sRAUERS 5&"3@5@%@5@%&3&%@&%@28@3& e@a 4800
aaCCCYAARACH AR BLABLANREL: WhIRCaRhf aaaRbaret 1850
cctgttccda ccctgecget taccggatac ctgtccgect ttctcccttc 4920
gcgct t trrpmosiraguticiadgtentiogomg o tie cotinggeqeapgetaptimggt cgt 4980

gct cacgaacc GcC ttca cqct ccttatc 5040
odbET R g £ Al EraRHie R Sgcane 5100
aggat t ag aerﬁégﬁﬂéﬁ%@enh&i@g%ﬂgﬁcegﬁﬂéﬁ@@a@émtagﬁ UgRagft g 5160
tacggctaca ct agaagaac a(%t atttgat ct gcgctc tgct gaagcc 5220

ggaaaaatitldBsAg gedigaeccorod gsireien e SAbEgeggt ag 5280
tttgtttg c heagdpaga 5340
ttttctacéglggt gg%h%%&%ﬁgggg%hgggﬁ gg%ﬂ%ttggbggat 5400
agattatsceqaer&aaggat ctt cacctagatc cttttaaatt aaaaat gaag 5460
atctaaagta tatatgagta aacttggtct gacagttacc aatgcttaat 5520
cctatctcag cgatctgtct atttcgttca tccatagttg cctgactc 5578 <210>

62 <gl1>762544 nycleic acid construct according to claim 74, wherein the ADP ribosylating

bacterial toxin subunit is selected from cholera toxin subunit A, cholera toxin subunit

B, E. coli heat labile toxin subunit A and E. coli heat labile subunit B.

76.

A nucleic acid construct according to claim 74 or 75, wherein the

25  nucleic acid construct comprises two coding sequences which each comprise

a different said subunit, fragment or variant and each of which is linked to

said chimeric promoter.

77.

A nucleic acid construct according to claim 76, wherein the two coding

30  sequences encode cholera toxin subunit A and cholera toxin subunit B respectively

or E. coli heat labile toxin subunit A and E. coli heat labile subunit B respectively.
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<212> DNA <213> Artificial sequence <220> <223> PJV7788 construct <400> 62
ggcgtaatgc tctgccagtg ttacaaccaa ttaaccaatt ctgattagaa aaactcatcg 60

agcat caaawvoga@astysaa tttattcata tcaggattat caataccata PCTIGRAEGAR0344
120agccgtttct gtaat gaagg agaaaactca ccgaggcagt tccataggat ggcaagatcc 180
tggtatcggt ctgcgattcc gactcgtcca acatcaatac aacctattaa tttcccctcg 240

t caaaaat gott at caaq t.gaggaat ca ccat gagtga atc t aat 300
ggcaaaagg@‘tat ght ?’P%mflt%f)fc“ E\?ﬁ?cof P%g)agﬁlgb7é%2g%gv§§f?n§%&@ cgtica 360

t caaaat capdinggeqicnoatre BRiat&ed bierthtat t cgt g attgcgcct g agcgagacga 420

aat acgcgat cgctgttaaa aggacaatta caaacaggaa tcgaat gcaa ccggcgcagg 480
aacactgcca gcgcatcaac aatattttca cctgaatcag gatattcttc taatacctgg 540
aatgctgttiy tcc ; fa 600
Gttt 08 ggt Aageg oAt aRat REhER A 68 TR anRA BEARHLS 660
t ct gt aacabdmaisequpnessargnt the sirhé grietatigt. t t ca gaaacaact ¢ tggcgcatcg 720
ggcttcccat acaatcgata gattgtcgca cctgattgcc cgacattatc gcgagcccat 780
ttatacccat ataaatcagc atccatgttg gaatttaatc gcggcctcga gcaagacgtt 840
tccegtt gam. t at Qyakieiacidaoaffifcs hécodiah tslydineldfdl8h889 % agasRadh e 900
attgttcatg atgatatatt tttatcttgt gcaatgtaac atcagagatt ttgagacaca 960
acgt ggct tnrometse scelseied dogy thath§dd Viigueagiate ealycprameter ggarenes.t ggccat 1020
t gcat acgtI; e}g(%oat clt at.at cat atat aet tn(%catt O%t %t Ct}ggctcatl%t Ogra%t atrgac 1080
cgccat gt tgCREATTTaPTS YgREt %&3 ST HA NI H o JAY BEP YN TEy 1140
ttcati@gccc atatatggag ttccgcgtta cataacttac ggtaaatggc ccgcctgget 1200
gaccgcccaa cgacccccgc ccattgacgt caataatgac gtatgttccc atagtaacgc 12 60
caat agggad- t t t2 BueleigacidponsiEich derordigadn atancad slma 8¢ to 8RcrEeingle 1320

cagt acat GR ag 9afaGeddeRl gg@&%&pgggscccct at tgacgtcaat gacggtaaat 1380
ggcccgectg gcattatgecc cagtacatga ccttacggga ctttcctact tggcagtaca 1440

tctacgtatt agt(@at cdid natdotide atqyntgaef JQ GD INOBgFEQJDAOat, &} Hyge 1500
gtggatagcg gtttgactca tttc t ac¢ gt caat ggga 1560
gtttgttttg gcaccaaa{g@ﬁ(gg’g‘ggﬁﬁéqs %gg%iég‘f%“ﬁ@@ﬁ@% cccgeececcgt 1620
tgacggaaat gyggyPot adUnGal ALl oHPORRISh RhPatllGiPR@% 3981 864Sahéme 1680
t gaaccgt ca gatcgcct gg agacgccatc cacgctgttt tgacctccat agaagacacc 1740

gggaccgat ¢ cagcct cdgmaegstigdgaet ggt gcattgg aacgcggatt ccccgtgeca 1800
agagt gactc accgt.cc t.ct cagcaag.c tat.gta ctctccaggg tgggcctggc 1860
ttccccagtc aag@ tc%g@ngbog?f@%%’té’iggg{ gg gctcttctct tacatgtacc 1920
ttttgcttgc ctcaaccctg actatcttcc aggtcaggat cccagagtca ggggtctgta 1980

ttttcctgct ggtggct cca gttcaggaac agtaaaccct gctccgaata ttgcctctca 2040
82. nucleic acid construct according to any one of claims 67 to 81, wherein the

20  enhancer sequence comprises:
(i) the nucleotide sequence of SEQ ID NO:8, SEQ ID NO:9, nucleotides
3699 to 4231 of SEQ ID NO:54, nucleotides 3831 to 4363 of SEQ ID
NO:61 and/or 4507 to 5038 of SEQ ID NO:62;
(ii)  a functional variant of (i) which has at least 80% nucleotide sequence
25 homology to a said sequence (i); or

(iii)  a functional fragment of (i) or (ii).

83. A nucleic acid construct according to any one of claims 42 to 82, which
further comprises a polyadenylation sequence.

30
84. A nucleic acid construct according to claim 83, wherein the polyadenylation

sequence is a polyadenylation sequence of a gene selected from rabbit beta-globin
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catctcgtca atctccgcga ggactgggga ccctgtgacg aacatggcta gtaggtcttt 2100
gctaatcttg gtgctttget tcctgeccecct ggectgetctg ggggcetageg ctccccagtc 2160
t at t acagamoch@3ki9egg aat at cgcaa cacacaaata tat acgat aa aCyaBRagAn00RA220
act at cat at acggaat cga tggcaggcaa aagagaaatg gttatcatta catttaagag 228 0
cggcgcaaca tttcaggtcg aagtcccggg cagtcaacat atagactccc aaaaaaaagc 2340

1 at gt giede, HOR B PP ELY P AR LA g (ACHE 7P EguaAdURD 2460
gggat CttéM\kﬁﬁ%&E&C&ﬂ??%ﬁq{wgtggﬁé@éﬁ@t gaagcccctt gagcatctga 2520

cttctggcta ataaaggaaa tattttca gcaatagt gtgttggaat tttttgtgtc 2580
tctcactcgg aaggaattga gggccggccc tctgcaggtc gacaatattg gctattggcecc 2640

att gcat ttgtatctat.atcataat : atg 2700
Sccocargt  Aaneie{iRRa e PRif e 5 AR PR RAEAIRERD 760
atgttcsat agguEeifiaddd Beht c;:?cgt t?cat ?actt acggt aaatg gcccgc;:t gg gggg
ct gaccgccc aacgaccccc gcccattgac gtcaataa g cca C
gccaat aggg actit t cctae Puéﬁ‘l?tjlﬁéﬁﬁle@c% 8?5@@3’9&% Oﬁ@aéé@%&a&%@ggg&aﬁft 2940
ggcagt acat  caagt gt g ALRPEFRRY 3, GHEE66EE U228 tOaPBl srsad gatguspa 3000
at ggcccgec tggcattatg éccagtacat gaccttacgg gactttccta c tgg;z)gt@a 3060
g

cat;:t ac?ta ttag“:amm@emikieﬂ%ﬁctoﬁ%?gﬂfg'&@@t Ryo16il § vepldiges 4t acte ; 315238
gcgtggatag cgg ga A cea C a g9
gagtttgttt tggcacc%é#é?ﬁ%ggggg‘g r&F&P@@?a%‘%ﬁ%?%%f%a%%@@%ﬁ@%‘gccc 3240
gttggegcaa at ggocoghmcleadiaiaeor d) UeAdaE 6t lead: BDHAGRI0tide séqR@hdd 3300
agt gaaccgt cagat cgcct ggagacgcca tccacgctgt tttgacctcc atagaagaca 3360
ccgggafcga Eccagcghmolggggb@%‘QSG%'@g@ 'aft ?ga?c?cgga ttfcccgt?c 325238
caagagtgac tcaccgtc t\at g tactctccag ggtgggcectg
gcttccccag tcﬁ’a‘éac?@%ﬁ%ﬁ%%ﬁ%ﬁé@tOggggogg%)?gt gggctcttct cttacatgta 3540
ccttttgctt gcctcaaccc tgactatctt ccaggtcagg atcccagagt caggggtctg 3600
tattttcctg ctggtggctc cagttcagga acagtaaacc, ctgctccgaa tattgcctct 3660
cacat ct c§® ca @%cgee@w@awgeﬁtg?ggorgg@tcg%@é‘zc‘@i&%a? B‘&S‘?gl@ft%&j‘?rﬁ’? 3720
ttgctaat & E@qbg[qbtlt@ cttcctgccc ctggctgctc tgggggctag caat ggcgac
3780aaat a%a ¢ gtgctgactc tagaccccca gatgaaataa aacgttccgg aggtcttatg 3840
cccagagggc ataatgagta cttcgataga ggaactcaaa tgaatattaa tctttatgat 3900
cacgcgag gagcacaaac , ctttgtc at at gat g_agggat at-ot c ttct 3960
cttagtttgg gagg‘?‘&g‘il%ﬁmgg&fél’ﬁ ﬁorgl%tﬁté’tagyggef’gggg‘bﬁg%?@ iﬁ’ g%c tac 4020
tat at at agget %&ﬁ?ﬁ%% ROC8sESRRbertleGhtd it 8sighdPepad Givhhiaggegila 4080
tacagccctc acccatatga acaggaggtt tctgcgttag gtggaatacc atattctcag 4140

at at at gglitkettodhe spqyencesacading)the agtigen eyetoyinsHPWHt fRgmen i @Eealyg 4200
gaat at agag accggtatta cagaaatctg aatatagctc cggcagagga tggttacaga 4260
ttagé%lggtt tcccaccgga tcaccaagct tggagagaag aaccctggat tcatcatgca 4320

ccacaaggig. gt gogaaddit ecid cemt@araeonlitivadgingl A whetdythesigngh pgpiidecs 4380
selected from the human tissue plasminogen activator signal peptide (hWTPAsp),

aprotinin signal peptide, tobacco extensin signal peptide and chicken lysozyme signal
peptide.
25

89. A nucleic acid construct according to any one of claims 42 to 88, which is a

plasmid.

90. A population of nucleic acid constructs where the population comprises at

30 least two different constructs according to any one of the claims 42 to 89.

147



cagaat ctga gcacaatata tctcaggaaa tatcaatcaa aagttaagag gcagatattt 4440
t cagact at c agt cagaggt tgacatatat aacagaattc gggatgaatt atgaggatct 4500
gggccct aawo2aeasa88aa gat ggggtta ttccctaaac ttcatgggtt acyiGERbecyno34s60
aagttggggg acattgccac aagatcatat tgtacaaaag atcaaacact gttttagaaa 4620
acttcctgta aacaggccta ttgattggaa agtatgtcaa aggattgtgg gtcttttggg 4680

ctttgctgect ccatttacac aat ata tcectgcctta atgcctttgt atgcafgtat 4740
acaagct ada cagﬁew faop eﬁ\ﬂiﬁ?@@%@ﬁgﬁw&w}gg‘f téggpp?lg{icgry%?}g‘gsg%gtgt a 4800
cat gaacqtist has 8FRdidt SoRitAREGRARBInG &6 hiel0bid 6F dlgeraagbgs, 61 @aidgmdgc 4860
aacccccact ggct ggggct tggccata%g ccat cagcgc atgcgtggaa cctttgtggc 4920
t cct ct gddgodBorhiciaenepde gifent delucage anjiEcngimmungEe g Sasgerts f16¢g 4980
agcaaagct ¢c_at aggaact g . . t ggaaatata catcgtttcg 5040
atctacgﬂgfmﬂgpgg?PfF%nggfgf%%%%%ggggﬁﬁggéggﬁgacatcatga agccccttga 5100
gcat ¢f gact tctggctaat aaaggaaatt tattttcatt gcaatagtgt gttggaattt 5160
tttgtgtctc tcactcggaa ggaattctge attaat gaat .cggccaac ggagag 5220
gcggttt g¥g t oA PGB B@nPg{“fcé%@%(flgCWE)'égﬁ%dfnggEf’@b‘B%’%g’gﬂcggtcg 5280
ttcggct 9o, HLIARGO% thibl a3kt nPEinshaa8 985 dMach Rhef Gl difelefCinfagnat 5340
caggggataa cgcaggaaag aacatgtgag caaaaggcca gcaaaaggcc aggaaccgta 5400
aaaaggc catigeh, tipmggeenit tftagmentairanggopgage varlanéct gacgag cat.cacaaaa 54 60
at cgacgct c aagtcagagg tggcgaaacc cgacaggact ataaagatac caggcgtttc 5520
cccctggaag ctccecectecgtg cgctcectectg ttccgaccet geccgctta sc ggatacctgt 5580
ccgeed tigy Ccﬁtﬂo?GEﬁ@n 06811866686 chhditiBalcasdiaaehth®l @9g) whatima 5640
gttcggtgta ggtcgttcgec tccaagctgg gctgt %t gca cgaacccccc gtt a{gcccg 5700
accgct gcgdeast tven etthgifiaentantigans arg eyt %W%@@Q@@Z&é@bypéﬁ%‘%‘a ?Mat 5760
cgccactg%%bggggggg ggs Jhacagga ttagcagagc gaggtatgta ggcggtgcta 5820
cagagttc glgg ccCltaactacg gctacactag aagaacagta tttggtatct 5880
gcgctctgect gaagccagtt accttcggaa aaagagttgg tagctcttga tccggcaaac 5940

aaaccaccgc tggtagcggt gqgtttttttg tttgcaagca ,gcagattac ca aa 6000
aaggat ct aggagawggpnpgaaﬂeﬁﬁwg°8?%%§5@8¥@ﬂ9§§3@8¥838Ofﬁﬁﬁggéaaa 6060
act caeat b9 OGR! S Ao RURARRLoh I ARRAAE oBRG ok GRGd ABHameL L1 0120
taaattaaad atgaagtttt aaatcaatct aaagtatata tgagtaaact tggtctgaca 6180
gttaccaaﬂﬂﬂmﬂﬂaﬁhmaglp@agg@de%ﬁanﬂhﬁm@@ﬁgﬁﬁd@égmtﬂéhwmz%%ﬁmbatcca 6240
tagttgcctg actc 6254 <210> 63 <211> 18 <212> DNA <213> Artficial sequence
<400> 63 gccactctct tccgacac 18
95. A population of nucleic acid constructs according to any one of claims 90 to

94, which comprises at least one construct according to any one of claims 49 to 54,
20 65, 66 and 74 to 79 encoding a said ADP ribosylating bacterial toxin subunit,

fragment thereof or variant thereof.

96. A population of nucleic acid constructs where:
1 at least one construct encodes an ADP ribosylating bacterial
25 toxin subunit, a fragment thereof with adjvuant activity or a
variant of either thereof having adjuvant activity and having at
least 80% amino acid homology to said subunit or fragment;
and
(if)  atleast one construct encodes a herpes simplex virus (HSV)

30 antigen;

148



<210> 64 <211> 19 <212> DNA <213> Artfici al

sequence <400> 64 caagaacatc

acacggaac 19<210> 65 <211> 512 <212> PRT <213> Herpes Sinplex Virus 2 <400>
65 Met AlwOTBhec/o8spsl ie Asp Met Leu lie Asp Leu Gy Leu Asp/dB2o0cBe0341 5 10
15 Asp Ser Gu Leu Gu Gu Asp Ala Leu Gu Arg Asp Gu Gu Gy Arg 20 25 30

Arg
Gu
Al a
Pro
Pro
Ser
Pro
Arg
160
175
190

220 Pro Pro H's Al a

Hi s
Al a

Asp Pro Gu Ser Asp Ser Ser Ay Gu Cys Ser Ser Ser

et G Pro S Quv. d, .Ala Qu Ala lie
lie Prvi’)he@%/s eéF@/ue%c%e?ﬁoél% ° Wﬂ‘é S‘%‘%‘“&'E@@&‘H OAVENagty
Aind/opéte A8V abifigers@pEiablytrkedtPa Bithefit Hréth¥teliBichAS P
Pro Ala Thr Thr Gy Val Trp Ser Arg Leu Ay Thr Arg
SOMPEFB Arg Gu Pro His Gy Gy Lys \éal ﬁla ﬁrg Igle
Ser Thgy Ly i \rg Arg y
oy A oy RV Bl Bpfholicfediehodl) Sor T
Pro AR Ar gxéu ¢ aWd bt IBest adbg ofsxor’b af tiehOMNIW fjbr G Y
Pro Ala Ser. Alg. Arg Thr AspdGIy Pro Gy Ala Thr H's
Arg Arg Gg,m@e@la@ R #neidasp Val Ser Gy Gy Pro

Asp
Asp
Thr
Asp
Arg
G n
Arg
Pro
Ay
Ay
Arg

35 40 45
50 55 60

65 70 75 80

85 90 95

100
115
130
145
Arg
Gu
Pro

105
120
135
150
165
180
195

110
125
140
155
170
185
200

. . u . Leu Thr 210 215
a0 oo IS 2Rl bRl Sk Sl T

10

15

20

25

30

of the hCM%f major immediate carly gene.

97. A population of nucleic acid constructs where:

@) at least one construct encodes an ADP ribosylating bacterial toxin

subunit, a fragment thereof with adjuvant activity or a variant of either

thereof having adjuvant activity and having at least 80% amino acid

homology to said subunit or fragment; and
(ii) at least one construct encodes an HSV antigen,

where at least one of the said constructs further comprises:

(a) anon-translated leader sequence which is derived from HBV

preS2 antigen sequence, HBV e-antigen sequence or HSV type

2 gD antigen sequence, which is in operable linkage with the

coding sequence of the said construct and a promoter which is

heterologous to the coding sequence; and/or

(b)  an enhancer sequence 3' of and operably linked to the coding

sequence of the said construct, where the enhancer sequence is

derived from a 3' UTR of an HBsAg sequence or of a simian

CMYV immediate early gene sequence, and the coding sequence

is heterologous to the 3' enhancer sequence.

98. A population of nucleic acid constructs comprising:

@) a first nucleic acid construct comprising a chimeric promoter

sequence and a coding sequence in operable linkage with the chimeric

promoter, where the coding sequence encodes an ADP ribosylating

bacterial toxin subunit, a fragment thereof with adjuvant activity or a
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225
lie
Ser
Al a
Asp
Pro
Thr
Gu
He
Al a
Gn
Cys
Leu
Gu
Phe
Thr
Ser
Asn

230
245
260
275
290
305
Al a
Al a
Hi s
Al a
Cys
Ser
Al
H e
Tyr
Hi s
Hi s
Ser

Si mpl ex

10

15

20

25

30

235 240 Ser Ala Asp Thr lie Asp Pro Ala Val Arg Ala Val Leu
250 255 Ser Gu Arg Ala Ala Val Qu Arg |lie Ser Ju Ser Phe
286 2206082498 Leu Val Met G n Asp Pro Phe Gy G yPEEIGE0@/ (B4
280 285 Asn Ser Pro Trp Ala Pro Val Leu Ala Thr Gn Ala Gy
295 300 Ala GQu Thr Arg Arg Val Ser Trp Gu Thr Leu Val Ala

310 315 320 S Tyr A.g Thr Phe Al g. A P Al
325 330 33@”&9%0 /ﬂ?tﬁewé%reﬂf8av,sgéa£§§afwﬁw/€%%n§i§“@rﬁ%t %E’% Asﬁ
340 345 35ghot amird AidPREmogy AS $hidhubuiitior E@pmehitantrithe Cys Lys

355 360 365 Hi's Asn Leu Pro Leu Arg Pro Gn Asp Pro lie lie
370 375 39@hinpEC MM SCEIIMCASHMPRESESAl a Thr Arg Leu Arg Pro

385 390 395, 40 - : Cys Gy Leu As

Arg 405 41 Mf%%‘kr%e étéeéléfp‘ﬁs%g’t%%q yge’Aq/sp it Ala Sor
lie 420 42%) 43Roh &undladlestq: gaetofAkan Aol therlCM¥ méjou Arg Gy
Asp 435 440 445 Tyr Thr Thr Val, Gy Val Ay Ala Ay A u Thr

Z e42254i§ 4 emmpsdiptesyringenecyd et Ala Gy Leu lie Gu lie
rg 47, : Rl eu
Thr lie 48 )49%162%%0%0 gs @rhgn eﬁjlﬁrm@g‘{ceﬁ?ge\éﬁgoﬁge y?ollghe
Leu Phe 500 50be O 2ikfor ig@nedpatd sarlyggengiland PRT <213> Her pes

Virus,, L . .
(11% a second nucleic acid construct encoding at least one HSV antigen.

99. A population of nucleic acid constructs comprising:

@ a first nucleic acid construct comprising a promoter sequence and a
coding sequence operably linked to the promoter, where the coding
sequence encodes an ADP ribosylating bacterial toxin subunit, a
fragment thereof with adjuvant activity or a variant either thereof
having adjuvant activity and having at least 80% amino acid
homology to said subunit or fragment and the construct further
comprises:

(a) anon-translated leader sequence which is derived from HBV
preS2 antigen sequence, HBV e-antigen sequence or HSV type
2 gD antigen sequence, which is in operable linkage with the
coding sequence and promoter which is heterologous to the
coding sequence; and/or

(b) an enhancer sequence 3' of and operably linked to the coding
sequence, where the enhancer is derived from a 3' UTR of an
HBsAg sequence or of a simian CMV immediate early gene
sequence, and the coding sequence is heterologous to the 3'
enhancer sequence.

(i)  asecond nucleic acid construct encoding at least one HSV antigen.

100. A population of nucleic acid constructs according to claim 99, comprising:
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<400> 66 Arg Val Ser Trp Gu Thr Leu Val Ala Hs Gy Pro Ser Leu Tyr Arg 1
5 10 15 Thr Phe <210> 67 <211> 18 <212> PRT <213> Herpes Sinplex Virus 2
<400> 67 waloowm23d8s Gy Pro Ser Leu Tyr Arg Thr Phe A achlGB2&mob3se Arg 1
5 10 15 Ala Ala <210> 68 <211> 9 <212> PRT <213> Artificial sequence <400>
68 Hs Gy Pro Ser Leu Tyr Arg Thr Phe 1 5 <210> 69 <211> 11 <212> PRT

<213> Her pes Vi ru 00> 69 Le rg . Thr Phe Ala Ala Asn Pro
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least 60% sequence identity thereto; and

(i)  asecond nucleic acid construct encoding an HSV antigen.

101. A purified isolated chimeric promoter sequence where the chimeric promoter

sequence is a defined in any one of claims 42 and 55 to 57.

102, Coated particles which comprise carrier particles coated with a nucleic acid
10 construct according to any one of claims 42 to 89 or a population of nucleic acid

constructs according to any one of claims 90 to 100.

103.  Coated particles according to claim 102, wherein the carrier particles are gold
particles.

15
104. A dosage receptacle for a particle mediated delivery device comprising

coated particles as defined in claim 102 or 103.

105. A particle mediated delivery device loaded with coated particles as defined in
20  claim 102 or 103.

106. A particle mediated delivery device according to claim 105 which is a

needleless syringe.

25 107. A pharmaceutical composition comprising a nucleic acid construct according
to any one of claims 42 to 89 or a population of nucleic acid constructs according to
any one of claims 90 to 100 together with a pharmaceutically acceptable carrier or

excipient.
30 108. A vaccine composition comprising a nucleic acid construct according to any

one of claims 42 to 89 or a population of nucleic acid constructs according to any

one of claims 90 to 100.

151



10

15

20

25

WO 2006/082398 PCT/GB2006/000344

109. A vaccine composition according to claim 108, which is a multivalent
vaccine comprising at least two different constructs according to any one of claims
42 to 48, 61 to 64, and 67 to 73 which encode different influenza antigens,

immunogenic fragments thereof or immunogenic variants of either thereof.

110. A vaccine composition according to claim 109, which is a trivalent,

tetravalent or pentavalent influenza vaccine.

111.  Use of a nucleic acid construct as defined in any one of claims 42 to 89, of a
population of nucleic acid constructs as defined in any one of claims 90 to 95 or of
coated particles as defined in claims 102 or 103 in the manufacture of a medicament

for the prevention of influenza.

112.  Use according to claim 111, wherein the medicament is to be delivered by
injection, transdermal particle delivery, inhalation, topically, orally, intranasally or

transmucosally.

113.  Use according to claim 111 or 112, wherein the medicament is to be

delivered by needleless injection.

114.  An in vitro method of obtaining expression in mammalian cells of a
influenza polypeptide of interest, which method comprisés transferring into
said cells a nucleic acid construct as defined in any one of claims 42 to 89, of
a population of nucleic acid constructs as defined in any one of claims 90 to

95 or coated particles as defined in claim 102 or 103.
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