NUCLEI C ACI D CONSTRUCTS FI ELD OF THE | NVENTI ON The
invention relates to the fields of nolecul ar biol ogy

wa@pasiossTonol ogy and general |y 0 reagents usePdl/GBR004/004279
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nucl ei ¢ acid inmuni sati on techni ques. More
specifically, the invention relates to nucleic acid

constructs for th [ i.gepjc

pol ypept i des, and%ﬁé%@z?‘&?@ (géwgq.h%ﬂ#sati on

strategi es using such reagents. BACKGROUND OF THE

| NVENTI ON Gene t her pjy pROg THE IRVENA§ORy | MTuni sati on

are prom sing approaches for the treafnent and

prevention of both acquired and inherited di seases.

These Trecmviegtion retates de theifietdseot ranedear biolsgydeadr ed
nucleic acid into a subject w th subsequent in vivo
éBE‘;'S‘P‘é%%'PSM ang- geprgrally é‘aﬁewrﬁéé@ﬁﬁ#ll '§M'Qj9 acid lmmunlsatlon

LE ARSI Eg% . g\goH@pg‘#ﬁbﬁM tﬁeqﬁvérﬁ frs %Snﬁcf 8l\é|t %(%d

and r uci n ansf or ned

Resktrutkd esmedd &ﬂbmssbh%fw&igﬁrﬁc §6ly§eﬁﬁﬂe§eand to nucleic
adm nistered in vivo directly to the recipient. Each
¢cid inepwinigation sietegienjusingssushfiicagents. expr essi on of
the nucleic acid in the transfected cell, to provide a

suf ficient anougt [ r i geni c gene
product. Sever aB%ﬁ%b@@?@ﬁ%M?@ﬁt t he

| evel s of expression obtained, including transfection
ef f i CicaHyiherBSy bR MIdIbie] £ YnMidrhsMirChrd &%ngi@n% or
sequence of interest is transcribed and the nmRNA

taparmcahe@dforAha undpdmentt agxpressntion syf dtotheadoarired ereh
art, each of ypi cally consists:

et itpd clingasssn: HioReHip angLIRS 1PV iR akghe etk auh adissired
‘Hhclené %Eﬁ:sﬁw}ﬁ%e&?%%%tt lr/\)owglgbste%u%ﬁpng/ﬁ)oo{)}(eocrggéloﬂl Transfer

sequences ese sequences | ncl

baﬁmacmmpnﬁiewbvﬁmlﬁfemmQ@bj@ﬁﬂstdeﬂﬁiﬁfﬂd%hb@%% vivo
start and term nation sequences. Conmonl é used
%

ghdrretrdradyaing iagnteansserneed rnaégpalesm e byst.eAdternatively,
|ncI ud .t he. SV40, ear prorm er t omegal ovi r us

% AGICEE AL LR SRTHRISER T W dneeDved 1N TScieRter
(Chapman et al ( 991) Nucl. /—\CI ds Res. 19:3979-3986),
the mpysg dTBtﬁEEé)teéMﬂgHés Yéduites m&.érﬁréﬂp@éés.aﬁmh? A

(LTR) pronoter enovi rus mmjor ‘| ate pronoter

RuBleiandid inethiectrpesiesiathtelk toi prosideHSEufficiondtrrount of the

ot.hers. Nonyiral grom)ter such as a pronoter
HRATPOBHF 05 AR NIR. ISR PRRAUAt (oW SAGTAr gerar edown g8
CRERPThY | %ﬁg d%%gtirgpb’ﬁa\{ﬁéo%%cﬂf ﬂ]traﬂg#e%%n efficiency,

transcrip ona
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 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



el enments, referred to as "enhancers". Enhancers are
broadly defined as a cis-acting agent, which when

Wep@saki7yl | i nked to a pronoter/gene sequence, RET/IGB2004/004279
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i ncrease transcription of that gene sequence.
Enhancers can function from positions that are nuch

S E B Ral h uPBEE B g Bt oD s
OREHS AesINEN 3B9BLE99BE GhemBLISE %arﬁHaZ{)g?Ho?P g@?')sq@e\?ﬁ

to the sequence of interest (Banerji
2erpbel 368satdeVR) Ippomoter, the.adend8itis Nugjbr laAe iptenisesr (Ad

3\:(”1%@51- 6%64) . Enhancers have heen identified froma
and thghespesssimplex VinugciHRN Ingroser tpsnameng wihesk

[ | Qvi d Vifus i m.an. virus
A5 SYORRERS Sybh 83 ORI ey i Tk
\thétas oBiEn BpUGerfab 08B o \Wonihonfievkéd ei rs e / supra,
Rosenthal et al. (1 983) Science 222:749-755, Hearing
et al.. (1 983) Cell 33:695-703, Weks et al. ( 983)
Mol . Eipressiprolsysi@nis pften ipgiidel wanswipticetal aladu(ai®8?2)
ture, 295,.: 568-572, and Lugi t al. (1 983) I _
Mok, i%%f.red,i?%aﬁbSPﬁB'Fc%?pr a&‘ﬁe?yé"teeh’é)aﬂbfcgefmd. as a
y Do : 1 . of
s e R Moy ey G
Neguebc®808Rinaneh 3888t rbbf tisdi geransediRndat ePihancers
Specj fi cation 0323997 Bl. Expression vectors using the
SeMVUNEHRRi TEeTe Rasiligng thatorrermuak Ifutaer awayxtiam a sequence

| _778, d
6, 0 B Bt S
28h UHhlte WRREULIBENE i eRA&) ofieR@ifon RIHRRHPMR! Seience

expression fromthe hCW inmedi ate early pronoter in
ohéntebesinBanefii 6Ty (11 881 b1l 2 BAAMRYBOE e VHEEIHsNENT  THB 1)

A l,ei ' truct h been I d ' :

Al PR 5%, B; B2Y BB Eakghesis o bbb sasiochsom =
i . ! Secfieifeesl

R e R e L S ST

eftornegaibvirnp€bV o mdehoaintis gsimign catis D ¢8VI20), Mbtbney
can therefore be used in nucleic acid i munisation. n
parconeq VEES, bawingdraniltaros virws aed Beggisdecbroa vivaist (deVilleirs

BR AL nREe g3l Gl P e e 24 4B nits Bdring et ot
Promies) 3318056763 AW SbGYIH VP98 PIRY BbATBIR: 3:1222-

chimeric pronoter sequence and a cloning site .
il 284y, tliewimsoh & aod1 9§25 Aquerc2Obn568<5AD) and Lokiager al,

Y38t 88U B S 16,

A number of expression systems for nucleic acid immunisation and
gene therapy make use of the hCMV immediate early promoter.‘ See eg
US Patent Nos. 5168062 and 5385839 to Stinski, and EP Patent
Specificatioh 0323997 B1. 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. Chépman et al (1991) report reduced



pronoter, wherein the chineric pronoter sequence
conprises: (a) a hCW imedi ate early pronoter

r wGaemsesoer (b) exon 1 and at least a part of eRCNGB2@R/004279
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the hCW nmaj or i mmedi ate earl'y 'gene; and (c) a
het erol ogous intron provided in place of the intron A

R0R b omer PSSt ace Y RBhieRe Gelu diaretin the

HHEhei dTh Ay lrﬁrdﬂ"lpnerl c pronoter sequence which
conprises: (a) CW i medi ate early pronoter

sequence; (b) exon 1 and at least a part of exon 2 of

the hCW maj or i nBEMMARYeOF THEINVENTHON (c) a

het er ol ogous i ntron provi ded in place of the intron A
di ate early gene; and

region of the h |

(i .g) at\a%ﬁﬁ'ﬁgcaN %n%tlé mgg%%ﬁewloaeémmﬂ;%w@ﬁt@

[

(TPROARA G b8308n elich s aFREL0BE R Mression.
dgrieterblbgons BYingr stRieABES gehosequmce“helﬂ%\ﬁs@r@mhs g8Rable
sequence or HSV type 2gD antigen sequence and which is
ifar epféeiant @XPWQSR@@eOWWQQm@nMIﬁﬁrg%Iepr endtcan; thedéfore be

h d f
WRPAARSTATEA FHi TOMLOARe ot o ieiers donpetrugy oan be
W&/H@dao@ cHHRP pQWclbgnﬁﬁ' R neﬁérltlﬁl?ﬁféﬁjastgg YRRE&c s

1s 1n operable Tinkage with e chineri
pmmm’ueatlom\herel n the enhancer sequence is dovvnstream

of the cloning site; - a nucleic acid construct
conpr|3|n pronot er sequence,;
non- t l‘%ﬁ%q I%&ﬁ?s%'ﬂgﬁ%o'a@(?\’/'éésﬁ"6‘1#?'?&??\/5%1%82

%%Bbﬁﬁet %’5% ?ﬁ%a%Ym%H@?;rb%%Qe§§ %% Md EYohikBS lge'for

ant gen ng sequence

Wrﬁbh)bfl a ﬁ&&!ﬂlgtsdm(ehbearmdm(eraﬁle Whﬁé@é Rvitth€hé @AirAsric
sequence i s heterologous t o the non-transl ated
promoter, wherein the chimeric promoter sequence comprises:

(@), ahCMV immediate early promoter sequence;

(b)  exon 1 and at least a part of exon 2 of the

hCMV major immediate early gene; and

(c) a heterologous intron provided in place of the

intron A regi}on of the hCMV major immediate ~early gene.
fhe invention also provides:

- a nucleic acid conétruct com[;rising:

(i) a chimeric promoter sequence which corhprises:

(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



WG empsesoel operably |inked t o the pronoter sSeqRErG82004/004279
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| eader sequence; - a nucleic acid construct
conprising: (i) a pronoter sequence;5 (ii) a coding

(i); and (iii) an enhancer séﬁuence 3" of and operably
linked t ‘0o the coding sequence (ii); wherein the

enhancer sequence (iii) is derived froma 3 UTRof an

HBsAg sequéfte ot hatesolgprys iBtren mrawideshnintaralphike
early n e nc n |

et of d G508 TERRIHE REARMAE nFidh AoRORE 26y s o°
obt ai fap expression in manmmalian cells of a

pol ypepti de of interest, which nethod conprises
transferring into said cells a nucleic acid construct
of t hdiil nventioming stie foorraertum of Actasing gequenes iy

ue ncodi n [ - oat ed particles,
QH%’%@?@'%Eed%ﬂtﬂ\f%' ﬁgéﬁ 'éﬂ“?f’cl e di at ed
del i very devi ce, mhlch particles conprise .carrier
parti gj;s qapt edy %mré}th%gdewe%u@ﬂeétwm% iof the

i nvent on, e construct 1nclud Ing a cod I:ng sequence

efmmﬂédrfgor&hldBp'ob:}qﬁﬁ)anﬂgen sequetcsadiBV ecapiigarl e for a
particle nedi ated del ivery device conp r|S|nﬁ_the
@@aueacwrtH%ve‘tyPe -2gD 3RHPER SEAHBTLRRY HRIChVE T

% r&tﬁe I?ﬁ{% Mth%%%lﬁ%ﬁk%ﬁgﬁﬁgéﬂhgﬁg@m - a method of

FEY'E Acrd i mrun 'Sat 1 on ¢ nistering t o
a subject an effective anmount of the coated particles

in which pgbji clesehhgncerdicageses vaiicle icdefdes fiwm a

. antigen; - ‘a purified isolated chineric pronoter
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‘sequerX eunirandlaieshiadiere U TRLYT a HiZsWa saavenca orear | y

pr onot ence; 6 exon 1 and east a

Bron 5 L b Srasmiam by T e B eerBhepde ShadeRdhinfc)
a het %ﬂicﬂqeqﬁ dpRt5918 1kayk 46eh Re ehﬁﬁsn@brér%térnt ron
A region of hCW maj of i medi ate early gene. These
and otwakeretrbjtiee eahansgesdgienestiodomerstsanndf abegant ages
of the present invention will readily occur to those
of or ®lorIRg i8I 1 in the art

- a nucleic acid construct comprising:
(i) a promoter sequence;

(ii) a non-translated leader sequence derived from HBV preSZ
antigen sequence, HBV e antigen sequence or HSV type 2 gD antigen

sequence; and

| (i) a coding sequence operably linked to (i) and (ii)

wherein-the coding sequence is heterologous to the non-translated

leader sequence;
" - a nucleic acid construct comprising:

(i) a promoter sequence;



in view of the disclosure herein. BRI EF DESCRI PTI ON OF
THE DRAW NGS Figure 1 illustrates the | evels of

wepsesyiron of hepatitis B virus surface anti geeiI/GB2004/004279

(HBsAg) obtai ned using varioug plasnid expression
vectors. Figure 2 shows the effect of .intron inclusion
on expression of HBsAg in SCCl cells and of beta-gal
in B cél s qaedinggeeaiencerereraklytlgykedriogihecrrpragisis
the effe t,ofdrat insulin intron A and HBV3' UTR on
eﬁ?ﬂ*@ggf’gﬂ’é‘f‘ beta-gal in SCC 5 cells (average of

" three expts). Figure 4 shows the effect of rat insulin

10

%P%%@‘Fseﬁﬁeh € of raag'(;[?f'lﬁ oifi%bggﬁgﬁ IV i8R eﬁrelysgene

i ntrongifh angh ERYANAER uesRrE s aHd 6perdBUe hked B ¢hd
cells (average of three expts). Figure 5 shows the
ed¢dding sefjueade (ilsulin intron A and HBV3' UTR on

expression of SEAP in SCCl1 and B cells (three

tit] Ll Line). Fi 6, shows the ahilit
of " het MBI BGE SEhgnap" Bepanssl) To CaT Var B BLYBH of an

at'es levels ant es «detected in t era
ofeduictiee] antinhe edding bequini@eti) énhethiralpgousiteithea®' ds
contained in a variety of plasm d expression vectors.
FRrRanees seauenefi;agr ammat i ¢ representati on of pJV -
expression vector. Figure 9 is a diagrammatic

robr oscnrih 8l Srolaiig s et Eid el SEITHS &
Sy BSHId A bf AitefdstP M4 FnethiodWdinpSseds BangH iht® said

representation of pJV7563. Figure sets out the base
ceslisos htutleic doid guNeEreE3. ofgthedhverien ihei eansgfuattieciuding a

Seqguences SEQ D NO.1 i s h [ diate early pronoter
CRIIRY SEapY 8HR°%%6§‘§1F%WB@%) SEQD NO'2 is
sequence fromexons 1 and 2 of the hCW nmj or

il\ngd! -aé@atsardaYtilsn%e ,e_s&@susuéagk déMeO32tom & pafidiL-rmEQRakdd

is rat insulin intron sequence (GenBank

| #INéABYIeTIc®, IWHICh particlebeopeprisencarrief partidiesrepated with a
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pronoter according. t 0 . o . )
nucleic acid construct of the invention, the construct including a coding

sequence encoding the polypeptide;

- a dosage receptacle for a particle mediated delivery device

compriéing the coated particles;

" - a particle mediated delivery device loaded with the coated

particles;

- a method of nucleic acid immunisation comprising administering
to a subject an effective amount of the coated particles in which

particles the coding sequence encodes an antigen;
- a purified isolated chimeric promoter sequence which comprises:

(a) a hCMV immediate early promoter sequence;



the present invention SEQ D NO5 is a | eader sequence
fromHBV preS2 antigen 5 UTR sequence (GenBank

wWokm402371 SEQ D NO 6 is a | eader sequence fronP®iBUBR00pM04279
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2 gD 5' UTR sequence (GenBank 8z86099). 8 SEQD NO'7 is
a | eader sequence fromHBV e antigen 5 UTR sequence
(GenBank #Mb4923) SEQ D NO 8 is HBVenh 3 UTR sequence
( GenBalbk #/ori3308) atSe@sDaNEroof sxenrd ah therh€lt e
ear) y .gene 3' UTR sequence { GenBank #ML 601 ) SEQ D
I‘ﬂ@alf% '%?@BB‘? papy @%851' Adoly A sequence (GenBank
#K03256) SEQ D NO is siman sCW imedi ate early gene
poly Acsed ilel i i

fevs o8 genansarooncea s beel PR Bh 8 R
Neyibh of tHPHCMMImhyjogénenguiidte earegeremnce ( GenBank
#K0271 ) SEQ D NO 14 is the sequence of the pJV
expressi on vector SEQ D NO 15 is PCR priner JF93 SEQ D
NO i sT SR #d pEherpoblegfisnappagts. £a §Pisrand @glyantages of

ek R AR 55 VB LSRG W e o

RER Wi eth HbcRE@OnBIGIR2 i s PCR primer DA19 SEQ D
NG 23 is .PCR prinmer JF301 SEQ D NGO 24 is PCR prinmer

JF302 SEQ ID NO 25 is PCR prinmer JF84 SEQ D NO. 26 is
PCR pri mer JFBRIERBESGRIRDON Ok THERDBAWINGSF335 SEQ
D NO 28 is PCR priner JF336- L ' )

Figure 1 illustrates the levels of expression of hepatitis B virus
surface antigen (HBsAg) obtained using various plasmid expression

vectors.

| Figure 2 shows the effect of intron inclusion on expreséfon of
HBsAg in SCC15 cells and of beta-gal in B16 cells (average of three

expts).

Figure 3 shows the effect of rat insulin intron A and HBV3'UTR on

expression of beta-gal in SCC15 cells (average of three expts).

‘Figure 4 shows the effect of rat insulin intron A and HBV3'UTR on
exp_ression of HSVgD in SCC15 cells (average of three expts).

Figure 5 shows the effect of rat insulin intron A and HBV3'UTR 6n
expression of SEAP in SCC15 and B16 cells (three repetitions per cell

line).

Figure 6 shows the ability of heterologous signal peptides to direct

secretion of SEAP or hFc fragment in B16 cells.



SEQ D NO 29 is PCR prinmer JF357 SEQ I D NGO 30 is PCR
primer JF365 SEQ D NO 31 is PCR prinmer JF393 SEQ D

r WONEN032337%81 PCR primer JF406 SEQ D NO 33 is PCR peT/GBR004/004279
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JF256 SEQ D NO 34 i's PCR prinkr JF257 SEQ D NO 35 is
PCR prinmer JF320 SEQ I D NO 36 is PCR prinmer JF321 SEQ
D NO37 is PCR prinmer JF386 SEQ ID NO 38 is PCR primer
FCAS $Hgume NiiBarates ddvejpniientbodids datasedIBEQhD MDa4d mice
i,s PCR prinmer JE355 SEQ D NO:41 is PCR prinmer JF356
REPYTS RILWB DTGRP EINBL B PSIEIC 35305 FOn P g, A8TiEYy of
P j 9 NO: 44 is PCR prinmer JF350 SEQ D
Iﬂggzlﬁﬂl ég?%ﬁe#g%ﬁu‘é%%?de JF351 SEQ D NO. 46 is PCR

primer JF352 SEQ ID NO 47 is PCR prinmer JF353 SEQ D

NO: 48 FiguRCRipai diggrafirhafic SERdeBeiatibh 65 p PCRPresson
JF442 SEQ D NO:50 is PCR prinmer JF421 SEQD NO5 1 is
MEeRtYri mer JF444 SEQ D NO 52 is Pseudor abi es virus

(PRV) pronoter sequence. SEQ D NO 53 is Rous sarconm

Vi rus £ RSV) 4 prI I T E TI ON
Bef or é:g%f‘érgc? ir?sogﬁg&ﬁﬁ'ﬁgﬁgigﬁeﬁg&@ﬁﬁ%ﬁ E\Eég?? it
is t o be understood that this invention is not -
it gggdre PaIi$ bCdlhgfanymaxe Feprickeathtiodl 6EPUYT400,
process paraneters as such may, of course, vary. t is
al so to be understood that the term nol ogy used herein
i s forfigure bhﬁ@@sﬁammgﬁﬁirb@r@gep’mthm@ﬁg BdV7468.
enbodi nents of the invention only, and is not intended

preschio TR 2% adidi Rl oPesRhBElonf yyreBe.

i ndi cated, conventional nethods of virology,

m cr olFQlragy3 sed Battive bRs®LemipositRFOTEN BLANY S5 EBIA

t echni ques

Brief Description of the Sequences

SEQ ID NO:1 is hCMV immediate early promoter sequence
(GenBank #M60321, X17403)

SEQ ID NO:2 is sequence from exons 1 and 2 of the hCMV major
immediate early gene (GenBank #M60321, X17403) '

SEQ ID NO:3 is rat insulin intron A sequencé (GenBank #J007438)

SEQ ID NO:4 is the sequence of a chimeric promoter according to

the preserit invention

| SEQ ID NO:5 is a leader sequence from HBV preS2 antigen 5' UTR
sequence (GenBank #M54923)

SEQ ID NO:6 is a leader sequerice from HSV type 2 gD 5'UTR
sequence (GenBank #Z86099)
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nol e

and i nmunol ogy all of which are within the ordinary
skill of the art. Such techniques are explained fully

‘WO mooskss7hi t erature. See, e.g.,. Sanbrook, et a/PCT/GB2004/004279

Mol ecul ar Cl oni ng: A Labor atc?ry Manual (2nd Edition,

- 989); DNA doning: A Practical Approach, vol. & 11 (D.

d overg onucl eoti de nt hesi s N Git, ed.
984) ; @?Qé\'&cjag Rastsr SSINREE THom HEG? 31yigero84Y TR
3BHuENRE 2GERE A®9y, 2nd Edition, voI &Il (B N
Fi gins aﬁ%s é‘ﬁk%‘l\ﬁ@ e)ds ). Al publ i cations,
patents and patent appl i cations cited herein, whet her
supr a SHQ IDNG;8 B;rHBVeanIS/UTIRQ@cﬁlmrﬂiee(@d%Baanf#Apmg3og)
in their entirety. t nust be noted that, as used in
this s C|f|cat|on and t he appended clalrrs t he
si nguiShQ {RNR:9 ig, simia meediaterrarly; geneidd) PRuwealience
the content clearly dictates
Kﬁ%@?%@?wp&g %L:fi nitions Unless defined otherw se,
all technical and scientific terns used herein have
the ssme MAOMD @&aﬁammglo)blrmgar At%ehﬁe%%n%nk
ordinary skill in the art to ich the I nvention
BEPSA%6. Al though a nunber of nethods and materials
simlar or equivalent to those described herein can be

used tice of t esen |nve t|on t he

pr ef e??gdmﬁﬁa'lsss@mﬂ" ﬁgph\g "'E"rd;éa %%’be Refefin.
f@Sé?{BaHRe#Mﬁﬁﬁl@ i nventi on, the foI | owi ng

terrrs Wi be enpl oyed, and ar e intended to be defi ned .

as indicated below The term"nucleic acid

1 mmunBE&X ibNO:1 |asi-®VBgB3|gerteopmlvf/talset]uenct&(iGenBank

%iéh@gg?tl on of a nucleic acid nol ecul e encodi ng one

sel ected antigens into a host cell for the in
vivo expression of the antigen or antigens. The

- nucl esepag Nd@bqgﬂﬁ/?@%aﬁ‘;adg}%;&&ly% egggﬁc?e ek

the recipient subject, suc

#KO2aAMB3cul ar or intradermal injection; transdernal

particle delivery; inhalation; topically, or by oral,

|ntr§§asal or mucosal nodes of adninistration. The
FQ 1B NEx hads vlae yeausneseof the adVcaxpression wectart o

celI's which have been renoved froma subject. n this

| att encek | in he nucleic acid

nDIeE% gqg¥NO %H%gﬁﬁgéﬁh% J%ﬁ?roduced into the

subj ect such that ani nmune response can be nounted

- agai reéEQtiDeNant 6 ge PCENsReed Fay ot he nucl ei ¢ aci d

nol ecul e. The nucl eic acid nol ecul es used in such
|nnun|zat|on are generally referred to herein as

"nucl @ 1BNG: VAde PRBsprimen&War m " adj uvant intends an

material or conposition capabl e of
SEQ ID NO:18 is PCR primer JF254

SEQ ID NO:19 is PCR primer GW150
SEQ ID NO:20 is PCR primer JF255
SEQ ID NO:21 is PCR primer DS1

SEQ ID NO:22 is PCR primer DA1



specifically or non-specifically altering, enhancing,
directing, redirecting, potentiating or initiating an

wanisgesT7speci fi ¢ i mmune response. Thus, PCT/GB2004/004279
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coadni ni sration of an adjuvan? ‘with an-antigen nay
result in a |lower dose or fewer dose of anti gen bei ng
necessary to achive a desired inmune response in the -
subj e&EédD/\NQ:B&Iﬁé’CaEhPN@’@ﬁ JFS0ddni ni stered, or
coadmi ni stration may result in a qualitati vel y and/ or
quant i | ffer Innune onse in the subject.
n part'@éﬁgwa It%‘el '3?&:31Pgm65t‘1ll:§?§gf t he adj uvant may
result in an enhanced i mrune response such as one of
gr eat esEOBONNDIIS igP/Ppridier AFgan. The ef fectiveness
of an adjuvant can be determ ned by adm nistering the
adjuvant wth a vaccine conposition in parallel with a.
vacci reEQdPpN&i:26ds PAPopeamer dF2ROmal s and conpari ng
anti body and/or cellular nediated imunity in the two
gr oups g r SS as rad|0|nnunoassay,
ELI SAs é@r@ @ng 5’&5 Wyerc'gggécarrl er" is neant a
carrier on which a guest nucleic acid (e.g., DNA, RNA
i's coag@@ ID'N - 98T PEH Pﬁ@{e} Jeadef i ned particle size
as well as a sufficiently high density to achieve the
momentum required for cell nenbrane penetration, such

t hat t$EQJDeNO:2Blie PORepsyer WE38E! | ver ed usi ng
parti cl e- nmedi at ed techni ques (see, e.g., U S Patent

carrler pi cally incl]ude
mat erléﬁgqgﬁé}%g &pgwerdgﬁ@é pl ati num ferrite,
pol ystyrene and | at ex See e.g., Particle Bonbardnent
Technod gyl QL. $91¢ PERABHRF UEB94) Yang, N ed.
()(ford Uni versity Press ‘New York, NY pages 0-1 By
"needl el ess syringe" is neant an instrunent which
del i vé&8EQADPHOLB 2 18 RCR prompeosFAD6n transdermal |y
wi thout the aid of a conventionalneedle t o pierce the

nvoniSgn A NOR 88 ECBUREE RE5Phe 1 or m "t 1 ansder mal

delivery intends intradernal (e.g., into the derms or
epi dergR @) (OB AEPER piiffefF2bier cut aneous”) “and
transmucosal admi nistra ?I on, 1.e., delivery by passage

of .an agent into or through skin or nucosal tissue.
See, &HQ IDIMaAn35dés RER ximgr DEBRQer y: Devel opnent al

| ssues and Research Initiatives, Hadgraft and Guy
(eds.) C I nc. El 989); Controlled Drug
Del i vec-‘r'-:yfQ ”ﬁdﬁ@a% EP? %VHBGFAH PRdations, Robinson and

Lee (eds , Marcel Dekker Inc., ( 987) and
Tr ansagf L -3, Kydoni eus
and Ber ner rﬁg 3?%%@%%}:?g§87) Thus, the term
enconpasses delivery froma “ ‘
SEQ ID NO:38 is PCR primer FCAS
SEQ ID NO:39 is oligonucleotide JF354
SEQ ID NO:40 is PCR primer JF355

SEQ ID NO:41 is PCR primer JF356

SEQ ID NO:42 is oligonucleotide JF348



4

needl el ess syringe as described in U S. Patent No.
5,630,796, as well as particle-nediated delivery as

walewsiosded in U S. Patent No. 5, 865, 796. A PCT/GB2004/004279
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"pol ypeptide" is used in it Bibadest sense t o refer
to a conmpound of two or nore subunitam no acids,

am no acid _anal ogs, or_ other peptidom netics. The
subuni $EQHRY N4 Bi inIRGR I@}'/‘“l?épf bonds or by ot her
bonds, for exanple ester, ether, etc. As used herein,
the te Q48 LG, . t her natural and/or
unnat u$gp @ﬁ 'é%iccﬁ §Eﬁ?§ ‘}aF?’lsgjs i ncl udi ng gl yci ne
and both the D or L optical isorrers and ami no acid
anal ogsgang N@pnsdgrasngshu@i@onéepl¢=r315l1de of three or
nore amno acids is commonly called an oligopeptide if
the peptide chain is short. |If the peptide chain is

| ong, gﬁ@ lﬂefﬁﬁl 46 I$§Qﬁ/prlmrl%};3§zﬂ |l.ed a pol ypeptide or

a protein. "anti gen refers t o any agent,

rmanoP o '@aNBC%Z R plimah YRR dual | “he T er m may

be used to refer to an indi vidual macronolecule or t o
a honug@gngqoa48hgtﬁﬁpgﬁﬁ@@w$4gmpulat|on of antigenic
macr onol ecul es. As used. herein, "antigen" is generally
used t o refer to a protein nDIecuIe or portion

t her ecPE@HPCNOcHRAtiaiPER primesr/FridiZe epit opes. For
t hepur poses of the present invention, antigens can be

Fur CheTrBIE, "\7%*5 PRI oresent

i nventi on, "antigen” |ncludes a protein- having

_nodi f'QE’Q'IBVNO 516G PER Pahl iJpag4 additions and -

substitutions (generally conservative in nature) t o
the native sequence, so long as the protein nmaintains
suf f i c3E@tIDI NOtra geRseudyrabiisegeutitRY) perotes seayebee
del i berate, for exanple through site-directed

mut ag e acci dent al as throu
it a0 9 OINHCRTE RS Sglestitn £rin BT Piumdttigbhuence.
“i mmune response" against an antigen of interest is

the devel opment in asefAfEY BESCRMTIONUMr al and/ or a
cellular imune response t o that ant| gen. For

pur poses of the present invention, “hunor al i nmune
r esporBafore déssribing the prmmﬂe‘nvemrimmimdafmiﬁ att isctaolye
Iecules while a "cellul ar inmmune response”

ant body
J@ﬁ%t%)é éfé'a'SHVV?”ﬁ"?/'?rﬁﬁwBOEU'E’é@daTﬁdP%TF'CH{%Q’rvePP'éf'ed
@gufé%lérs rogggs %Fémetégk‘%lseé&;h%' 8e§EICSE & va‘?{)d It is also

nucl eo re used i nterchan

rtefkmr uhderstoqbkiyaetHectehraiimolofy niset diréides fof tla@}purpose of
| engt h, either deoxyribonucl eotides or
rde@gﬁbmgemrt@ggr espbegimeanys of the invention only, and IS not

intended to be limiting. In addition, the practice of the present invention
will erﬁploy, unless otherwise indicéted, con.v'entional methods of
virology, microbiology, molecular biology, recombinant DNA techniques
and immunology all of which are within the ordinary skill of the art.
Such techniques are expiained fully in the literaturé. See, e.g.,
Sambrook, et al., Molecular Cloning: A Laboratory Manual (2nd Edition,
1989); DNA Cloning: A Practical Approach, vol. | & Il (D. Glover, ed.);



t hereof. Pol ynucl eoti des may have any
t hr ee-di nensi onal structure, and may perform any

w0 vs03om, known or unknown, lﬂl\lin limting exanpCB6&BM04/004279
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pol ynucl eoti des include a ge a gene fragnent,
exons, introns, nessenger RNA (nRNA), transfer RNA,

0SO ri boz , recombj nant . i
M "é?ffq%§¥”7flﬁsé\%ﬁ'e@alﬁo?9n c%é@t i"llgéacz‘lﬂaé@ﬁ"é% o
V) l-at
/ﬁSlegggaure%@g/?gt ﬁg&gyéagglfgﬂ%r g‘éé}l‘l@ﬁ%gldgsp Z?Idegdlﬁ%lﬁ Q/ol I
@Iy BIB. Fadld sl endsD N PKaRel, yedggnposed of a specific
sequence of four nucleotide bases: adenine (A);
cyt osi ne (C? guanine (G; and thymne (T) (uracil (U)
for tHyhHE I«eart)onmmtwié sl paiieolt éopligktions sikeg henems

rmnucl ei.c. a ence | abet i
B UEL TURET OF T oL BT L R PR O T oo 13 their
ampeReti cal representation can be input -15 into
dat abases in a conputer having a central processing
unit and used for bioinformatics applications such as
f unct ilbnalstdenooiecsthandas osed ayyhis epecticagionfand g or "

ERPGBHCH 1S, ahg S G RIafT e ot < B, b eldde el
éf, etr%aﬁfél 8ﬁ|és§f'lﬁé 'cSFn?entacﬂgarjlyl BRIAHTS (%ﬂwep—\?{/lyecal l Y,

vector cons expression vec and "gene
transfer vector," nean any,nuclelc aci d construct
dapamnmﬂmﬁdhgecting t he expression of a gene of

interest and which can transfer gene sequences to

target- cells. Thus, the termincludes cloning and
expr esiless defined eshenydsqeal tephnigal andacienific terms used

h%l’élﬁrﬂ]%e ‘lhse ?arflg%géqlhg atshc?orl]ﬁ{o'ﬁlypljﬂﬁgrs&%d gc\,(l Qe of

racnronosona ene el eme

DRANERE 8kihaRe' aﬁﬂ@@@ﬂﬁch&hé%\%ﬁﬁﬁ\ pévihiagn Aﬁzh@ugh a
nucl eic acid nolecule which is transcribed (in the

mameoerfofmeyhedajamd anatiegiaksdsiriilar ohequbséerdftontRidep descoibed
o s be Uset b b Pyaaum Bhisbrepmat uiidiary dbe greferred
‘h'i‘&tegg D FRANGAS GreuBs O & ALRgY by -a start codon at

am no) termnus and a translation stop codon at

- the 3 (carboxy) term nus. For the purposes of the

|nvenhndascsmﬂgtheqheseﬂmnwdneeqpﬂnﬁﬁmo@angnenhﬂd@ulbe
but are not limted to, cDNA fromviral, procaryotic
gMrieyedyaid areintanderd e Medeftnpderr idieatachhalowi or
procaryotic DNA or RNA, and even synthetic DNA

SCAUCRER o) SIAIGE doRS I BIHIINA S UAIEN S FERY RS the

| ocat ed e codi ng sequence.

iintroduction of a nucleic acid molecule encodmg one or more selected

antigens into a host cell for the in vivo expression of the antlgen or
antigens. The nucleic acid molecule can be introduced directly into the
recipient subject, such as by standard intramuscular or intradermal
injection; transdermallparticle delivery; inhalation; topically, or by oral,
intranasal or mucosal modes of administration. The molecule

alternatively can be introduced ex vivo into cells. which have been

removed from a subject. In this latter case, cells containing the nucleic

acid molecule of interest are re-introduced into the subject such that an



A "pronmoter” is a nucleotide sequence which initiates
and regul ates transcription of a pol ypeptide-encodi ng

w@eiopnssoreot i de. Pronoters  can_i ncl ude i nduci bPE&I/GB2004/004279
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pronoters (where expression £ a pol ynucl eoti de
sequence operably linked to-the pronoter is induced by .

ﬁ&ﬁ@@é %?el@'é"%%% g%@%%h?%@é@}%{ﬁg@fé&gded by the
PRIy %Jc?d)?ﬁagcﬁlgguﬁﬁé:ﬁue@% Q@ildymlﬂéyﬁ?éj%ﬁ ?c} stuch
pressed Dy e, cofactor,

pronmoter 1s repres an anal yt _ _

neglisiz@tivn RF®igehBrall§treforredinsl beralanst fruHléi¥acid vaccines.”

pronoters. t is intended that the term "pronoter" or

“control elenent” includes full-| e_ngt h pronot er

r egi ondheatrint (iaditvantinteeds an raeipriabps compesitiompcapable of

or. transl ation) se nts pf .these reqgions. "QOperably ..

RpaRiany St eSS RAN s AT € Biacs i apdrdeting,
q ﬁﬁé‘ﬂ?r‘i’gﬂ%?tiﬁ't%ﬂ QFCaMRRch 3p&CifiEMrindUErE . Th@

tgg)r?ormt eir Iulsugg functi on.ngThlus, a gi vensﬁgpgémirers’

epedabhigratiork ed ah adjavanicivéhcaraentigsme gouamn eesulisinca frabée

of effecting, the xpr_esshon of that sequence when the

Sospetr TeMssIrirse P aptiger REINATIRESSSERLER ACRWER ABSIrast

AR oL T e SUERARTB 300 R, e b, AR, o
icobemigigtragionnhagrebalt a6l ayfialita e ¢ rHndest §eAMARACES différent

- be present between the pronoter sequence and the

noIwierespiomse da ibacebiasd. tmpaicotast dhe admiristrationrnf the
stiill be consi red "operabl i nked" to the odi(grcfl,
2divant dne Ferb i A ArNanged s sRopse dush AT of
SHELS SuAPUL TP oLl AT BRLAEko s 08 Beantcan.
berdaterrafndd By adngnisteningrem pdjusbhnonvitts aneicciras ocmpbsidion
with all or a portion of the pol ynucleotide with which

in paealigh YHE arvascing pampesitipndaleneite animrisiand camparing

. |_eot | than_ that to which it is |inked
BREHY, B GG Rl et B BB Rk bt U
SRIHARIrA Q@4 BUBh &sSiaaliRinh @eERLYARLIIE | HICCTE I fdsays.
nol ecul e are "heterol ogous” relative to each other

when they are not normally associated with each ot her
i n naByr ecorpimantiergue snedntpacarriar] @onhiels agguest efuetaiedcid
0’ [ pically .a | ynucl eoti d ich is X
tesfion ShR,RNAY 5 E0nteh B ont i fbaes fetiapd parale s as
. . | t.'
e o e R B RN 381 M UL B g e for
aelvnambtargopsndthatiet osudiietHzadhe afusse asslecile dpmpé ogy

are well known in the art and it will be understood b
fabheredrusing parti¢lerRedigiad taphiniques; (seepe et et-ScBatanttNo.

5,100,792). Core carriers typically include materials such as tungsten,
gold, platinum, ferrite, polystyrene and latex. See e.g., Particle
Bombardment Technology for Gene Transfer, (1994) Yang, N. ed.,
Oxford Unii/ersity Press, New York, NY pages 10-11. g

By “needleless syringe” is meant an instrument which delivers a

particulate composition transdermally without the aid of a conventional



honol ogy is calculated n the basis of nucleic acid
identity. Suchl7 honol ogy may exi st over a region of

w@rookeawrl, preferably at | east 30, for instaneer/aB2004/004279
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| east .40, 60 or O or nore coﬁﬁlguous nucl eot i des.
Met hods of neasuring pol ynucleotide honol ogy or

i den are known in th For earrpletheUV\ECG
if‘gégﬁfedw de skife BEQ%P?eFSp?thE\%ﬁm RhUSR WHR the Rigsent
g. used on its default . -
s@‘(‘%@ﬂ'&%% ge\ggggéuoggérte rg/ ( 984) Nucleic Acids
Research , P387-395). The PILEUP and BLAST al gorithns
can al®e teniseandderntd! delivérg intsmisoayragerrhang.§p into the

sequences (typically on their default settings), for
aesimis er apidesmin)i beastermel @chul”percutanemsd) andvol

36: 29 1 99 Mol :
SsraledeR g0 is BghEiar & HIVEBS PYASEOBERER agent into or
il hr
CERAE S AOLA RS b B Dl
(raviefopriventa! desaies rdd ﬁekeagvh/h)ut/aﬂwes Hbdgraft Brd Guy (eds.),

involves first identifying high scoring sequence pair

°§) D@iikﬁrdéﬂ@ i ﬁ}?ﬁa)sﬁ%fm«ﬂi’ @guefDqllyﬁ@f Hupdameniels and

t t
A vERL REGS IR ) el M BRMG s ano
Wéﬁlsdérn‘léﬁ@é?ﬁ'@ﬁ/ bEDGLHs,i VioR. dag ah?ﬂ@ni%@ﬁ%@lcgern-gr (&ds.),

referred t o as the nelghbourhood word score threshold
CRG Seens, (&987)- §th1|8arhe Teres encampiasbes delivdry uirbmoal

Rl olkgscs Einecs R aRehin i Releat Ao & 600 295 cRael as
he@c@%ﬂﬁr&f’anéﬁé‘é IoeweﬁJ wg@@eeeﬁmﬁﬂwegcea{e% Niod éfsfssa%ee

tive alig nt score can be I ncreas
Ext ensi ons for the word hits in each dlrectlon are
hal t ed\ tbelypeptide Cisnudeat invie brbadeutesenssaorrefgorsat o

'Zero or beI ow, due t o the accunul ati on of one or nore

FEEMRUAS. QTBIVP 9 rRers siRUNIT AR GEils, gMipaacihanalogs, or -

RG4S SR NP TBR) bbb pgncs o

spaatiepbohls, RrickAMIE esldre BhASELO! QX aedBBfiASthe term
defaul ts a word l'ength (W of , the BLOSUMB2 scoring

naming acislé g eFeraitrithesmatekahiakdidr nregRyal Rrayntivetic amino
Acad. . Sci .. USA 89: 1091 ts (B f 50,:
855 inds dnoalyCiap andhpathethene o Ty aBGR A<t Bmino
QQHhalﬁatlé gﬁd %@ld@hﬁﬁ@tl@sgq&' depHidResd 9’{)9? of Mmore amino

statlstl the sirmlarit

aenduemtmemmsale: @I@d arKalijo peptivk :‘leeqmpitld(e cﬂﬂsﬁh |§éﬁ5rt.
Natl, Acad, Sc/.. USA 90:5873-5787. One neasure of
'ghq-rpeg’@qie yham is Iong, the peptide is typically called a polypepnde 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 heterogeheous population of antigenic macromelecules.
As used herein, “antigen” is generally used to refer to a protein molecule

or portion thereof which contains one or more epitopes. For the
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provi ded by the BLAST algorithmis the smallest sum
probability (P(N)), which provides an indication of

wao b@spsobebi ity by which a match between two PCT/GB2004/004279
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nucl eotide or amino acid seqli®nces woul d occur by
chance. For exanple, a sequence is considered sinlar
to anot her sequence if the smallest sumprobability in
POPRFESs Bh thw Pf@f@nﬁll@‘éqntsoém?éﬁ'@@”? &apree gbtained or derived

| h
YR abBroptiRe sPRfer oEinernle®, faf i B e the,
'HPééer&rlﬁ(/SHﬁgh)/arl\ e’%ﬁtlb&@ﬂlrﬁ:ﬂl@dfés 8 pPOkin hA0R gNRIRIRRS,

typically hybridize wth the rel evant pol ynucl eoti de

auch dsedeletisngnadditians lapdahbstitaeks) (grnedallyThensdrgative in

| evel ener ated by the i.nteraction, between the

RGiIed e srfwtwseesw%scﬁ%é?n%és thedigieiaIMsintaing east
gﬁfl

QL8 AR SN2 Theae ndlifi ol B NS dte, for

le&bﬁf;ﬂ@tthmgmylt@alrwmagélws@@rﬁab? bed¥ccidental, such
radi ol abel ing the probe, e.g- with P. Selective .

aghrelighmaiatioss of fiasas Whiak predece the agtigemsi t i ons

of mediumto high strl ngency, (for exanple, 0.03M

sodi ump chl ori de and itrate fro

bout b i 85Remes SOuet o BhfbRg if afsart Brihe

R0 Hicn9sst iﬁaéh mamflaqsl épa(q{u%mﬁhﬁgfor%m&arrﬁfhuﬁe

Sol ution, 5x C, 0.1 % SDS and g/ nm denatured sal non
spsranseNd et am@emasﬁmmwmosels oif dhe prasentrini/ecldgor? xa

SSC, 0.1 % SDS at 3 C followed by SSC, 0.1% SDS at 68
Chumﬁhirﬂ'@uﬂﬁﬂ%ﬁ?”% ef eﬁ%r"i"d@"t HnMMeCSRPPsR Mmedigted by

\Q'b{ Bbamtrngle%giéﬂﬁ V%ﬂé Qe’cglrlﬁlar ﬁﬁﬁyn%fr%sp?l%"ém{so&#e %edlaeted

nol 0g roma se

by T#&ﬂnbﬁbww%tarnﬂbvaucéramhitd@lwd Less than 3, 5, 10,
, 20 or nore nutations (each of which may be a

substitution, deletion or insertion). These nutations

rray bd hestesmsethusleie agid mlertief and ‘pehguchentideltare used

B sabh, REEiR 20 BT oet PaHEPE S T ph AL tides of
SH?‘?Qﬁ’&tha JPPley R}%BE(VHSM&MQ&%&&#H ﬂBaneagBaaé@' I sﬁaﬂagg
consetvat i ve' changes In the amno acid enco
Tiereef.afolyleicleetidex maychawg any thiee-dinldnsidray Stmlbt@‘.e and

Amino acids in_the sane block in the second col um and
prayt Bed{BIy 3Ny funetioamknomieof Hnkpewingi Nandisniting exampies of

RURALEILE RIS P RRCE BRESL doRle SPAGRENE! YRS HAPIRS
messenger RNA (mRNA), transfer RNA, ribosomal RNA, 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) 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 -



L V Polar-uncharged CS T MN Polar-charged D E KR
AROVATI C WY The terns "individual" and "subject" are

y w@e®@d/0331rer changeably herein to refer to any netieB2@#/004279
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t he subphyl um cordata, includ®ng, wthout limtation,
humans and ot her primates, including non-human
primates such as chi npanzees and ot her apes and nonkey

~ dptedetabasas in ancomipsterraying aceaniral Prapessing pinisand used

ats .apd horses; donestic ls.such as dogs and
8 o fironaticn seelitanans SRt Ty PaL AR ot
g Idt SefBMHinGUI nea pigs; birds, including donestic,
vvic?}ijoanggt gamne lkr;i%rds such as chickens, turkeys and
ot her gallinaceous birds, ducks, geese, and the liKke.
The t eArfivedtonids capabtecofatrpasferdng auckie acithsequenoeh to
adul t and newborn i ndi vi dual s_aLe intended. t o be

clavaateer!ISTieed mtingh Y ECHRES c PPV 3h ¥ P lORS ah A ticHIatf e igrsy and

e Blnbaly SRR RIS, PO aan Yhes, 4ha

sig8nledirhisfeBveCasIeY ahedV @iy nawleid 8cidroistiuan dapable of
concerned with nucleic acid constructs which all ow

ediféatingntheegypressionnofod geae@fdntajesisardavhigh sequsansier
and in particular antigen-encoding. genes, Jjin host

e Sediness dotarfebels: TGS WoatinoAchsY; degng and
%r’%&&oﬂ%e‘ﬂi&@@?éé WIS ORI VettBib. Al “AIBsiBRI™is a vector in
enpodi nents, consisting essentially of ‘a chineric
pihenfdirer of aq wsiaehaothoaomlabgengtic ieteanerstuch t hat when a
codi ng sequence.is inserted in the cloning site, the
codi ng sequence_ is in operable |inkag

ith th
chi merfAOYHYFRCY SequRNChIvRiED cong %QWS%ISH%H(E%@Q%JS@
o . POt _ ,
TP REeUE) 1 RS SRR B Yol ot Bl fend

arahf86dd fn RAEca8E FHARNA)Ghtd B INPEHIERI B vivBTRHER PRaced
early gene; and (c) a heterologous intron provided in

phratse toe adngral mfrapprapriais wguigtonheeqievcasej bre boundaries of
itWéeéjéd'?ﬁS s%guar\;cg%pgdetermined by a start codon at the 5' (amino)
terminus and a transiation stop codon at the 3' (carboxy) terminus. For
the purposes of the invention, such nucleic acid sequences can include,
but are not limited to, cDNA from viral, procaryotic or eucaryotic mRNA,
genomic sequences from viral or procaryotic DNA or RNA, and even
synthetic DNA sequences. A transcription termination sequence may be

located 3'to the: coding sequence.

A “promoter” is a nucleotide sequence which\initiates and
regulates transcription of a polypeptide‘-éncoding polynucleotide.
Promoters can include 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 polyn&cleotide sequence operably linked to the promoter

is repressed by an analyte, cofactor, regulatory protein, etc.), and
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The hCW inmmedi ate early pronoter sequence (a) nmay
conprise: (i) a native hCW imedi ate early pronoter

honol ogous var i anPCT/GB2004/004279
thereof; or (iii) a functiondP fragnment of (i) or

~(ii). n.general sequence (a) conprises about 0t o
600, preferably 200 t o 600, for instance 400 t o 600

rmessbuiide rompereal lit ys §ugnded shatatheciehpy Irresnatge” or

sequences present i (4), which bi ranscription ..

r G STerBeRT B nide iy R BBl GG B Gfyrigpa
t e i i sl .
e R B o oo R dlohs

pol ymerase. Typically such sequences or their

honol otesrabhyelinkesk enetf erisntopam avaegesent of ederhants whiehain
sane order and/or substantiall tgg sane rel gt ive

dPgcragPaRents 99 flesashnt a9 %nf{qty SRS teReHpmMdhelr usual
KRB B8l By YR ko Pl i 4

| JEEREhBE §s @aphleIFEHfeSiaty B 8xpick sloypd ICeHdt \segoBnt s Seisen
the hCW core pronoter sequence and may al so incl ude

dhe wopabeszynkamce PresententRe prassetar negdnwibe contiguous

B iRk, & B Bodt F I freckishe ipression

[ 62 el n ' i
e U 45D g Ty kR R
ke ueh c €8\BEN o prasemd bleywienritle ipno moderos exueheq et te
Preferably the sequence includes one or nore of the |
rrepsdeie @é‘é@éﬁ@@?@q and fBe resmotangrguansesan stilhpgfonsidered

’ f " | e | ises S 1.
PRl lER: SRR A sl ilcnce: can be obtai ned

usi ng known net hods. A native hCW immedi ate early

pr OWDt‘EHec_Qﬁ:ﬁbihQni”Si@ Wweridnélielretd Hgsdrityma ausiivlaeidmdidesule
virus, using standard techniques. US 5385839, for _
dpahpiue|eatisied of genonmie, PO rapraisyathedol op synbiedic origin

o Dl & Vet 8 BFig o e a0 828 SEReatoroRi all or
LGB BT pofnaelqis Ath AnR AP besbigRd Yihars,

RirdYer B [deridtooa piohgndoieotide etiugrtban theete whiSanbisdokked in -
t a/, supra, for a description of techniques used to .
orthrey AmMep nyelein acidnequeneas vuNER aHERPNERIBAS tveithin a single

f{?‘%ﬁ}%ﬁ?ﬁgﬁ%‘} _ei%ﬁ’ciﬁc&lieét?lleaérgd’hfeEgrrao?TCJbaLi%zior%Le\iécf\]/% to'each

r-sequences cCa

RitReH Rk ro M ael §6Y hordRly associated with each other in nature.

Homologues of pélynucleotides’ are referred to l;erein.' Typically a
polynucleotide which is homologoqs to another bolynucleotide is at leasf
70% homologous to the polynucleotidé, preferably at least 80 ér 90%.
and rﬁore 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 -



A functional variant (ii) or fragment (iii) is
generally one which retains and/or conpl enents the

wW@eis®337y1 of the native pronoter (i). Typi.cal | BCT/GB2004/004279
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activity is the ability to cddse (including initiating

~and regul ating) transcription of. an operably I|inked

pol ynucl eotide, in particul ar the hCW maj or i medi ate
émmi? O@é'rf@awﬁmommm%to atHeastal P apteTerabiy agtaast 30,

B he8fe8 auede 40 BRI ph oot nfFasider,

the virus to retain the ability t o infect and/or

repl i gAbehddys 6?He%suﬁn§cﬁmrﬂﬁ%@tld’@hbﬁrmo§\k o} id¥ntity are
fragnent (iii) can be assayed for the abilTity t o
rketoavm i toe @rt.c Gaperampte treUNECE Pckdgq pjovides the

t f t b d fo
BATET wooran g @h?%mﬁpgﬁ‘éﬂ.tp;’?% Isulate Bemalea (¢-gnused on
HbetadCEb bRl Meltbliccto | Posll AN BE ALGRG 12
AIBMgosgous variant (ii) or fragment (iii) may be

tested for utility using the Conparative ExpreSS| on
Assay bel ow._ The test irom)ter sequence i s swap

into thee BH@éJR/éed GLAST plagsishes Qaﬁbalﬁatba/ésw:wcalculate

RSBl S BB s s R el SRS B for
&Xanmifle a%odesQ,Q%e@rmrm'tﬁ:rQﬂ g. Pei‘l@(%)%M&rE\Rﬂ%.Qg@ -300;
usi ng the base vector. Cenerally expression is

pltachuedSi i efta/l(@880) dndobBiol @ 1dF:40319. t wo ref erence
cell types. Typically, the refer ence cells are

mral | HEK_ 293T , .3T3 [ ]
N CSTAVED £ e e as ST aBRbisia & PUBIRERvEIHRIS
b 65 NarbRe Sermeriat Bvoecebﬂmm%gqmogma& hssay
bel ow. Tes

t pronoter sequence IS swappe o t he base

\lettb o wivwphetsi enlef. nihhgo vt Mhis AighkthmmiedbRice fest identifying
pronmoter. A functional pronoter sequence provides
@mh B6@K5NY iseaHened aair {HSPsi bwedgmtl%vsnm.sbﬁrtawoais pf Gmth W

R SRRRE BRIV E nB8B, U SR iy ol Pl RValuec

20

25

tthidshelRESordt T hvPRed aﬁ&ﬁe@%ntl‘?@q@/oﬁp% e 49%eNEAGE in a

than with the23 base vector. Preferred antigens are
BsatapseHSy Byoeant i refevidaot agytres nezgd:xbopchg:l wood tskbse

?ﬁ%%%pwﬁ% c*&a%g‘ar%/ ?L?nnr% > Shesaynial B?@%Péf@é’ﬂ@ﬁ@@its
G 380 0 o) QU LTS 4853 The
Wt&dcmwtafeléktmdclﬂrﬁlfth&ﬁreﬂi@ﬁsseﬁqm@@@eh 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 alignrﬁent
score goes to zero or below, due to the accumulation of one or more
negativve—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 BLOSUM®62 scoring matrix (see
Henikoff and Henikoff (1992) Proc. Natl. Acad. Sci. USA 89:10915-



(b) which conprises sequence derived fromexon 1 and
exon 2 of the hCW nmjor imredi ate early gene. Exons

w@e®@sosrirThg sequences, which in nature are geneCEHGB004/004279
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separated by introns. n the A&tive hOW naj or
innediate early gene, exons 1 and 2 are usually
arated by the natlve intron A . _n the Sﬂesent

bS] eliganenta ) @@l SnResiaumR &) %f 4end x5, \N=4, and a
e aZht SRR The oxon 1 and exon 2

sequences are contiguous. Exon sequence (b) may

conpr i T BLAS MallgoYiehrfX et Sresi g ReSisticapiapalysis 6K e 1
and (whole or partial) exon 2; (ii) a honol ogous

vsamnanty betv(/egn mwocheq@nbaam@e)ﬁg Kerlln( and Aleschul (1993)

LA VBl et ot Saob!Se Btrssr - RBerbRaa AWM arity

R s R e e G L

S0Pich priolrid gsadm irdicgtiam ol tlse gueshubilityShyp nefenta, mateh as
60% 70% 80% 90% or nore. Exon sequence (b) also
M*pﬁe@etyvfamU|ctea)§,tdeaorp@mtncnﬂmé>@ﬂquznge%|Mecndé ocichir by

2
PG a9, 55abse8 s BhFiudARE S Rlon df et "
Re@BBAte iUhd sMafBst éLﬂﬁ';ﬁQbé‘lSihﬁp% aﬁmaah%ﬁlof QK@pﬁrg’c
sequence, for exanple 5'to 95% 20 to 80%or 40 to 60% -

skeqnahoe &b tb&csrecﬁndeanzqaanee magesbeth@m ebent .1 Typfarabllyyless
&Ee r%r;ol %fggus vari aF Eas an o t he above | engths '
AR ia3e8d F br MaTE RIALSTD Vs'@ﬁ% appet BrQibi §nq nost

g)‘?gﬂ{)%l I‘?rslessg%% %'BEU?O &y“abl e exon sequence (b) can

ai'néd” usi ng known net hods. See e.g Sanbrook et
supra, for a description of techniques used t o
obt ai Mhankomeod fles R allfaiyibrrlizeCithrejeorelévarmdi at e
early gene sequence can be isolated directly froma
pahpiucientideat vilpviel sigrifisgntly abaxe dackerm eé’h@ﬂ@nal level

- RheR B e MR en et e A PRl il g o

20

25 .

go'i YRUdEARE A & ﬁ]%alﬁ"é’t‘%asﬁ1U%ic?aﬂ?ef&gb@géizl%eagpmold,

ress, Totowa, The sequen
18 mtensmmdi"laacd(gfauhty i‘g’bndxsaltlnor’udl'heglrttdanwt\ooﬁiﬁteracﬂfon
exon| and exon 2, is avail able at Genbank #M50321 ',

Pad beBeRE SBx G Sxambler byggdishekalling e Proks. -6 withy .
'S%%cac \%dhy?é(n&i%flbr?gs N}ﬁcé‘ﬁl éé/lﬁe\')@d Bgm%e&%cﬁﬁ&l@ %?%@élum

to hlgh stringency, (for example 0.03M sodium chloride and O. 003M |
sodium citrate at from aboqt 50 °C to about 60 °C.

‘Stringent hybridization conditions can include 50% formamide, 5x

' Denhardt’s Solution, '5x SSC, 0.1% SDS and 100 yg/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 within the skill of the art. See,

e.g., Sambrook et al., supra.
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" Additionally or alternatively, exon seguence nmay be

restriction sites or by PCR using PCR prinmers based on
t he known sequence. Suitable exon sequences coul d

vector, such as pWRG7 28. Exd8 sequences can al so be
produced synthetically, rather than cloned. Vari ant
sequences can readily be constructed by routine
met hoddieogeewlegishmay diffesftimeacseqlansedgahesekevant
General ly.th Xon _ sequenc i1, en present in the
BN e tdq By TEST Sy o) Gk S fpbiscanigations leach of
v . _ ; { & ¥
AR g o SUBGERTRE Ao O RREIRT, ThetehRaite
sray beaecamyredeoas sayaflonh @f ot Ueadti IMafor tivstahcd @it Tdest 40,
Conpar ati ve Expression Assaﬁxg?|OML Test exon sequence
i6) andPfeer mere consighase nustaasides rpfgihadwrosloghe. ewdwere a
sequence .alread resent . eral l Xon sequence i s
FEM ot PREYRSL 8 Hilinertilie cthstin i areterab oreite
eXBhESYabile D ithaHb 8 & AR UnliRG HRRE BcAATY, CYRESE atd d\%ﬂned
| east one but preferably two reference cell types en
eoopatieg to tbetfhBowdrse tatdet okminky peidalih ythe santecbleckriaehe
cells are mammal i an HEK293T, CHO HelLa, BHK, 25 3T3 or
8ERCRE ICPUMPARdR Tl pRRbEY B} g paReilineriBdbeshiy aalumeamey
00 oy (1 %24.200 % Qr % ' t S assay, a
}L—Sé Sl‘ﬁ%’ﬁéfbé’h%ﬁ%&g‘ ofthetin éﬁﬁ?é%aﬂ)ge g?\a%xgég.

unc mol ogous vari an Acti onal

- fragment (iii) of natural exon sequence (i) is one

whi ch allows at |east 50% of the expression
[MY&STRNT provi defNgy.-phig, nat ural sefgenge.

 ested in the Conparative | nmunogeni citlLASsay bel ow.

Test exon sequence | ppet—hnto—theRase—veetor—n
pl ace of theqexon sagﬂgﬁ' Féléf’"rgs-‘%ﬁ’dy. pr ekem | Munct i onal
kexon sequence provi fdes antibody titres T are at
east . as high as .orlhigher than those lachi eved by the
base vector with at|Pelastchargsd pref er apDyE t wo

anti gens. Preferablly antibody titres afFe—satteast—5%
0% 20% 30% or 40% hi gher than with th'g Fhase vect or.
PARODMASEC anti gens pre HBsAg, HSV ZgD g {y) § M
antigens. Accordinglto this assay, a functional

honol ogous variant (ii) or functional fragnment (iii)
of natural exon sequence (i) is one which allows the

hi ghe antibqgdy .titr achi eved by the natural
segueibg.te':fﬂé_ Hﬁﬁ@#@@%@ﬂﬁ%@ﬁ%%&ﬁﬁs&mé%rﬁbana@@blv
REfHE 04 P8RS0 dHy RRrbiSer of the subphylum cordata, including,

without limitation, humans and other primates, including non-human

primates such as chimpanzees an‘d other apes and monke'y, 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; birds, i‘ncludi,ng domestic, wild and

game birds such as chickens, turkeys and other gallinaceous birds,
ducks, geese,‘ and the like. The terms do not denote a particular age.
Thus, both adult and newborn individuals are intended to be covered.

The methods described herein are intended for use in any of the above



in place of the native intron A region of the hCwW

maj or i mredi ate early gene. An intron is a non-codi ng
waegsesoel whi ch is spliced frogm the hnRNA t r anBCT/GB2a4/004279

froma gene. A heterologdus ?ﬁkron I's one which is not

present in the coding sequence in nature. The :

het er ol ogous intron (¢) .replaces wholly or partially, -

NRTFRREaTHEPeTIes PCe fﬁ%g wenﬁd%fﬁtemﬁﬁ%pé thasq yertebrates

Typi. y the native intron Ais absent. n

g ng?% ¥?@§ﬁ eterol ogous intron (c) is 3" of exon

sequence (b). Typically the heterologous intron (c)

®nprieeséral Ovedvigdt ural intron; (ii) a functiona

honol ogous varitant of (i); or (iii) a functiona

fragment. of (i) or (ii). Heterologous intron (c) is in

gener alhainMengionds conkaryast With Rueleis agd afomsaitvicys wHdch

%ﬂfron i.S. a manmal i an gﬁt on, in pa%ticular a .

S ORVAGHERCPhEFBIPSSIOo) Ol 3‘{%? RIQUP £OU ERTLIETS APAJR.
RrtieliRblantigBR-d oty Eéné’s{l ih'Hds?tefls. Mre @PaERICRIY T Ble
insulitn intron A chi'cken keratin intron A or chicken
davehtdan acovides inotledn adid. cdngirwetslcompriising, ¢cin samea
l ength of from abqut .50 nucl eotides t .o about 000
(RIBPRYMends, crRFisting eanertialyodd ahimerc rsomeosen sepence and

ug ' . | nt (c ; nri.se
2EloRBId 8 el et B o RS <sSlueBERTE peeB st
10 496hiRydieotthe esdiny séfuisieyistineoddrhblenintkagBwitRShe chimeric
sequence found at about. nucleotides 50 t o 3 of native
raonmiateul in intron A or a honol ogue of this sequence.
Preferably heterol ogous intron (c) is capable of being
sptic froman RNA transcript.in a eukaryotic. host
ol | e BB Prinots? Hoibins eda S BPbRGIrESEts o
dnefsts @3uenGa  apch as GI), an acceptor sequence
(such as AG, a 3 pyrimdine rich region and a branch
poi nt sequence. The pyrimdine rich region, if
preseria) meyhCMY ideediate eachnptamaterisegsende; , 10 or
nore pyrimdines. Preferably the intron conprises at

| east donor sequence, acceptor, sequence and ranch
15 poi nt (Eéquéaﬁ‘@é‘. ?%'y“gi%:]??%/t 7 pafhef Eh?'r\g’r P%t%HQ&\Z@?JOF
i LS non-intron fl anki ng sequences
: Nﬁ%@%ﬂg§gé%gfg§ég’$@%n1exon sequences found on the
i ntron/ exon boundaries of the natural intron (i). The
fl anki{ag exohetseojogoas inmyn peovidet e ptacnof etiRteeh O
a honol ogue of this sequences which retains :
sewionft tha hyM\heajaninmediaietgariysgente nati ve

The hCMV immediate early promoter sequence (a) may comprise:
20 ° — (i) a ﬁative hCMV in‘;mediaté early promoter nseqUenc‘e;
(i) a functional homologous variant thereof; or
(iiiy  a functional fragment of (i) or (ii).

In general sequenc;e (a) comprises about 100 to 600, preferably
200 to 600, for instance 400 to 600 nucleotides. Typically sequence (a)

25 comprises the sequences present in (i) which bind transcription factors or



sequence, for exanple retains splicing function.
Typically from5 to , preferably from7 to 10 bases of

we@@8/038quence are included at each end of -t hePCT/GB2004/004279
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intron.Intron (c) may be an &dtificial intron,
provided that the intron is functional. For exanple, a
reconbi nant or chineric intron may be used. Such an

itherNAnRglyaenpse, su isetpadifeariy ehiheneesedizanceaehomologues
natural intron. Typically .intron (c) canprises

S iieRe sapBtn AbfR e hihdie HERRFORYEN factors and RNA

t f ot i : i _
ey e ot Bl e pre present in
srqoriteeseqidrecd (a)bh nbe tshmesamier aadi@r suttaptigihetisssame
Typically such sequences or their honol ogues are

peeévatsnasinghasiifton (c) in the sane order and/or
substantially the sanme relative spacing as in hCwW

intro r . ' n _ho QQgQUs

vart sl i aPbroRY of BERE SR e BT PRute 1.
itppicany (- b oh@s- D eepn eRBRlipld BOG €o BV 80dNd M 8F fIRé hCMV
restriction site. For exanple, an honol ogous vari ant
ehajoaimimmadidieneanht gene A Seeyiebee (is édpicallyicooiprises the hCMV
i nternal Nhe\ site has, been dest roa/ed. Pr ef er abl K

CRfF BROTOFeIcBRHECEANY MaVsitep inglgde gne(grioge enhancer

¢ . _ . L (1) _
PHRBLHE B osp AT AERRT i Rdle Gy blmBtert ! Kdnerimpte, ()
(eay eaynprseohbai necdeutdey-s1&ndal doechBR g -tiegshim 8es.
For exanple, rat insulin intron A seguence, I's

£24i8 P eomfrope ABaleRtiden 7628 tochpe k4G5 ker-dt amin HEr 538 £839.

sequence at GenBank J00847 and chi cken cardiac intron

A seq ﬁﬂp%\ 21 2quence can, b :
i sol aﬁ%&??@n(' a ur% ég@r@%‘ésb"h‘g%g%s'ie%?‘s‘“’%‘&@&&-“’o pund in

B@%téﬁ%’tﬁj&fées.sq@f'é%}ﬁﬁly'%é Uh@Ban8tides one or more of
lgynt hetically. Variant sequen%:bgqr may be obt ai ned rl‘;)c/)

fine ageersssanuengps dalthg h&MViommediate parly prometrrence,

~for exanple a functional variant (ii) or a functional

L raompt Sekred endishe e paiest apt e 28, L

natural intron (i). In one enbodinent the activity is

spl i CianB oMV iiMrh ¥diatd BARP pkdho RE HeGIeRse ;&M,@éﬂo’&@aﬁﬁ@@

for splicing activity using a routine splicing assay.
osipgnlen@vnamethds. dhabtie MY umnrbediptoeaflypedimened can be.
fragment. (i ie will show-at |east 50% for exanple.
mteﬁgﬂgectly rom a sample of the virus, using standard techniques.
US 5385839, for example, describes the cloning of a hCMV promoter
region. The sequence of a hCMV immediate early promuter is available
at Genbank #M60321 (hCMV Towne strain) and X17403 (hCMV Ad169
strain). A native sequence could therefore be isolated by PCR using PCR
primers based on the known sequence. See e.g Sambrook et a/, 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.



80% 90% and up t o 00% or nore of the splicing
efficiency of the natural intron (i) in the assay. In

w@ewszi77t he het erol ogous intron sequence wil | PCTHIBR004/004279
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present in the construct of ##e invention, enhance
expr eSS| on. Typically, a variant (i i) or fragnent
(irii) |ntron w || cause conparabl e_enhancenent to a
nat ur o THREtemal(variant ik ey Hﬁamem (W is)geaeraily|onenwvhigh

HE B SRl e A et R ot P SREDE Rftrpierc.
sTEnesay tHk %chk}&yh's\%ﬁe\e%mw fto (GRIREI( Mdlud.hgt.ﬁﬁ@k.ﬁg%

i ntron sequence is functional if the ad ion of "the ,
gegulaning) itrecsediptisnexfparespembly inked pelysiuctanaidehin particular
preferl@g) two, reference cell by 2°/or nore,

dOr A %%Prt 'ﬁ@“@ﬁ?&e\ﬁ‘éét/&e”ew& eng PW} ebt.eihenagiant
cel LR T3
é)ﬁgrg‘%ﬂle U\?cgﬁem le@ﬁ@ﬂ%le%t tHB Lt \}TDNKof f?f'}e p%g

increase 1n expression nay be a
Pr¥mctelin 8OV URGS. foﬁ%&@ﬁﬁblé‘gllb@nrﬁ@tﬁe IFEYMo rdtain the
functional variant (i ) or functional fragnment (ii) of
abiliyutoaintéett arglos eeplwate irf cplls.s one which al | ows
greater than 50% of the expression mprovenent

hi b h
"ot ork Pofelbafun SaMARY (7 S drReBan )6 Beired Jai the
%nt@%%télﬁrarfdmPbbmﬁémbm H$é astﬂnw oEMPHALd4nple, a

| mmunogénicity Assay below. Intron (c) sequence IS

. addiadt or gragmemtas@yviee tesayedl farrattlitynal restdrediunGtipnality

sequence rovi des antl body titres that are higher than ‘
tpis ag dnfestion Hyd/pheenlicsiiopaatiliy) JP TRUENTIRGNY ipriwrhich the

titres are a east or |ns anceé 20% 30% or

"40% hi gher than with the base vector.29 -Preferred

“ant i gehsoatdogisd\garibiSVAY Brarshrirent V) @alilgetssted for utility
- Accor di n&t o this assay, a functional variant (ii) or

fusing thom Omﬁae{gﬁiéﬂtEX(Plr%%lOlbfASéaViélaﬂ\@ﬂ The test emmate

[ LS one which he hi est ntlb
SehmeTed s eREeH Jot Hie bath YRERF Ta s, pEtHe hetlShemy
hehes NLRIOMSy bRdrheferS TYSIBERY, C@m#&.&ﬁﬁ YaRsHt Hﬁlfﬂ&%lment
standard cl oning techni ques.” For exanple, rat 1nsu
iatfb nenatesst) 60136 e forsinateaicealbiOp 74, &@,nﬂi}a%(or] 64T the
chi cken keratin intron A at GenBank JOO847 and
CHPEgSIORE RFIded atsinghthebagmvacier- Xgenerally exprassion is

POVBBAT SR Jors S 700 Blkfkra, Rl TGl B
TERURNGE theYeRrsfcd eeld apafREnmalian HEK 293T, CHO, Hela,

BHK, 3T3 or COS cells.

Additionally or alternatively, promoter sequence may be tested in
the Comparative Immunogemcnty Assay below. Test promoter sequence
is swapped into the base vector in place of the native hCMV lmmedlate
early promoter. A functional promoter sequence provides antibody titres
that are at least as high as or higher than those achieved by the bas‘e
vector with at least one, preferably two antigens. Preferably antibody

titres are at least 5%, 10%, 20%, 30% or 40% higher than with the



synthetically. The conponent sequences (a), (b) and
(c) may be provided suitably linked together t o form

wW@2@biosseri ¢ pronoter using standard cl oni ng orPCT/GB2004/004279
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nol ecul ar bi ol ogy techni ques23preferably intron

sequence (c) is provided 3 of exon sequence (b). The

chimeric pronoter construct is linked t 0 a cloning
he

dase, veqiosy Breteriggyantigans: #e PBengt BSMw2pP @1d 8etM

exnressi op _of coding s ence | rted in the site, .
ISR "Be Syl € 7S R S5 B FEkb A nhiBeRU, Brey i) or
SuhesionhNhyheRg il bt hatilerHrbehotét Ssq@irRekNOWb i whith

art, e.g the pUCL , pBC SK, pBluescript Il KS, cDNA3.1
,alloSRy the pigEesT Antibbdy ¢ites achisved by Tthpirmaiveysecquence.
nucleic acid for insertion (or inserted) in the

cloning site, encoc@}s a &her apeut i cal | g rel evant ,
pol ypept Mtiqngdsabaves ShPSPTSHACT NMRY EBIPHge LXqietruence

i - . . C . i 0
{2 R SR D LR ORIV ARELLEN 2%t o
HOWM 66 irRfbeiace eaapafene. ofxdisoaiedtdting weYyabhyes, Which
exanpl e an i nmunogeni c sequence that elicits a hunoral

dndyadwrecene genarallysaperated pyristrondern dbeinasivech€My major

RS SO B AT T BT e

Snttof A 9 h8 pHedAftdniPeric dBtiRY oA 8cb B89 isC&dderally
genone. or a non-native protein having a0 desired

positbmiarh8' off exdrelagprpicncee ifidaiut (irteyveniag iatrbh\detaknce,
function). For the treatnent of genetic disorders,

. fsgridrat dhalexgank enddioss GedilACES areyepEgueusan t o be

deficient in the particul ar disorder can be

adm nigtered t - ubject. Preferably the nucl ei ¢
acid iE§(° .q‘é"&‘.%FZBfE‘ ugﬁg@ipgsgti ds for insertion ,
i.nclude those used for the treatnment of inflammatory

di seagps, atierBRGICsefiyRR) XY@BQIN Bk66 11l NG (HinDRASES,

i ncluding such disorders as DS, cancer, neurol ogi cal
wiasbals exoncar di vascul ar di sease, hyperchol esten a;
vari ous bl ood di sorders including various anemn as,

t hal assem a and henophilia; genetic,defects such as
cysti ki bAgRRDolEgyE aralit gt dl hieh s dBETAgaT or

deam nase (ADA) deficiency, enphysema, etc. . For

exampl@gy | »y fiRicEedal fragridie c;fr(?_agrn(ﬁnt of solid tunors,
genes encodi ng toxic peptides (i.e., chenotherapeutic
agents such as  ricin, diptheria toxin and cobra venom

f act oiSequenne(i) sy cesFUisegiEomsalsadhb Qo fIEE) %gehtds native

[ for nRNA sequences which are antisense t o
%%%Ogmaﬁ)r immedlateqearly gene exon ‘?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 to -
9,,‘2 to 7 or 3 to 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 jexon, 2 sequence may be present. Typically the -
homologous variant has any of the above lengths menfioned for the

native sequence.



transform ng oncogenes, anti neoplastic peptides such
as tunor necrosis factor (TNF) and other cytokines, or

W@ e@n®skom nant negative nutants of - transform nBCT/GB2004/004279
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oncogenes, can be inserted féf expression at or near
the tunor site. Simlarly, nucleic acids coding for
pol ypepti des known to, di t|V|raI and/ or

ant i bdde&srahly H):PPVIW‘?G"'%%%{[? at-e the host's inmmune:
system can al so be i ncl uded. The nucl eic acid may

encodes pg e et R B TP b LR ol LIRS YRR methods.

f ragnmen f eof suc

| SeLt foe5aRTHrask e@@/orsMpset lfwlaadesrwnpfuaﬁtcwfechﬁmes used to
nucl eic 'acid may encode an antigen for the treatnent
abipinegdisaatepDNA. nmatblefe P&M&’omnqn iowpediate aarlwgebat
not limted to, cancer |ct

C lllye'{g a’s tl\'/I ll‘ u
ﬁ?ﬂé‘@f‘%rﬁ’aﬂyb%'sﬁ tﬁégdéFF§ HORSE Bmp ‘?16’9‘ B MRS using
4B, D) GBS BBl o gy ngain

JTHEY-DRA &ed \Fro dhgctidRBvf featiouRMinesViin Ha@pes Simplex Virus
Rot aviruses, Hepatitis A virus, Norwal k Virus G oup,
E—‘hptqqn};s rSJé?éQWM Nesleareceditarsabiuseana Piess, Fatowa, NJ,

Vi [
& OHEAAR oS hp auEHER B A EEH IRIBE RIS Rtk g™
ﬁi'a'&]%l We r&,at.HH%%rﬂebhd leXBRMD MRS by Sitabié BY Senbank
V-1), Hepatitis B virus (HBV), Hepatitis C virus

(#Pﬂﬁp32|-’le@é‘[740§ I:Na/m\reJexordeand Qusaqumlcbaroguwwdwerefore be
Ebol a bact eria ggcl udi 2[% tubercul osi s, Chl anydi a,
NgolgtthPY rdHRY thgingdive a@élﬂ‘?ﬂﬁe‘ﬁ%‘"*“%ﬁ@cﬁ’ I'%Pa

SeERaRpPe Rl B dciFTareRatmBR G b penbuoal >

rsséhgéhcej_sntmbn@remn m@drmgalmuld,egemwea/ peusalptéd from
Yersinia pestis, Streptococcus I%tﬁ pes A and B),
RNeexiBtog Mlesmivkverigocaeaiuas PMé {ZH|2|8usEmm lsganenrces can

A BeHraap s Ry AT A s G B AR Risti sretenges
fdéﬂ%%dp?tdaomma@bw I%tﬁérm'eﬁ#cﬂfdlé?lég%uch as site-directed

Aspergillosis; parasiti’c pathogens including Taeni a,
FhutegeneBsundwor ns, Anebiasi s, G ardi asi s, :
Cryptosporidium Schitosoma, Pneunpcystis cari ni i,
Tri choponi a&&s and Trichinosis, The nucleic, aci

al so Kenesaly the sxguissausnse Y ilpidanpresent &H&qg@ﬁstruct of

A RS, AT b

Hahbaesaehe o the gy mmmlweﬁon Acddquepaei(l) Héntioned
pl eur opneunoni a, Bovine viral diarrhea virus:(BVDV), .

_labensi el | a pneuroni ae, . Coli, Bordetella pertussis,

Bordetel |l a

Exon sequence may be assayed for functionality using the'
Comparative Expression'Assay below. Test exon sequence is swapped
into the base vector in place of the exon sequence already present. .
Generally exon sequence is functional if the sequence does not abrogaté
expression but preferably increases expression in at least one but
preferably two reference cell types when compared to the base vector.

Typically the reference cells are mammalian HEK293T, CHO, Hela, BHK,



par apertussis and Bordetella brochiseptica. Thus in
one aspect, the nucleic acid constructs of the present

w0 pooéqsi7on may find use in a vaccine. n sone PCT/GB2004/004279
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enbodi ments, the nucleic aci 85construct will encode an
adj uvant . Thus the sequences inserted into the

cloning site for insertion of a coding sequence na
&T&Qé%%&e%eﬁrﬁfﬁéablwaﬁx%%ﬁ'%ﬂncﬁa%ﬁﬁ adjaivesst. 59,4 0%,

5Bkt o5 o T o eeenfiaf a0 S e EpliabRoMblogous

dﬁaﬁahh? &T& f&f&ian(apmagn%&t 5 S $atepal Bx&ﬁ’g}eqﬁg%% 3 s one

t oxin .coli heat [abile toxins
hTIRiEh dﬁ@@u&jahinrm Eé]%omfobheremesﬂjonmnn@m\BGmEme\Bdedey
cereus32 exoenzyne, B. sphaericus toxin, C botulinum
&be apduies segyence. C. |i nosum exoenzyme, as well as
toxins fromC. perfringens, C spiriforma and C

di 11 Gid 6ianeh S ABRKYORLRGHS AU B FBL a8 ostod in the

ADP-r osy I'ng act erial’’'toxins confain

Lo arta$|veThengﬁagémuny Aepyhyeoddd RS STédteexdrs bbgilsrice fshe

B subunit and/or both subunits. n a preferred

isMearneceinte ﬁbe hask alectercinaplgom of the exanysegnende atlmdy

coli | abil e toxin and/o hol e tox1na in

B sattul GHe aL e SeaReRR Prides pRBRRY Hhfksthas aro at

(ERBapky Htaf§/ f AfgHeP &IOS ScISEHMED dehge

subuni t lg ° ggenes can be f%und at 9?@88%‘ Vi BCé‘IE)IirA%%th at

(et e, mnefdnabl@&@%ﬁ)wtlgiansl ©refetbl Bamkibedyrijtréoard he least
nces of the LT subunit A and B genes can

I
‘%g/gPag)tr(er Segf 3%950 ABdP‘Veévgh?rpté@es\yitbﬁhﬁdoas,ssoqctev7)

@feﬂ:l%'asérh#‘é:énsng% Iq Sﬁs”(}" Jﬁﬁté cfﬂ\ﬁ?ﬂb%t%qe%s APcording

nment lar a uvan € vary ant

6 Qﬁiﬁﬁéﬁsa\oﬂ lal fulﬁenaaaﬂhémeldg%u@marmtl fi) bt furRtRINAS frlgment
| east. some of -the adjuvant activit of t he pol ypeptide

Iu) oé naéurua{/edom iseateneri§) is aee vehichallowsdiher hiohegtrentibody
h ?55;5 a_tg to@inhance an i mune response
%rﬁsn%‘i '%V ViRt U SPEHANG S conparison t o the

i mmune response seen when no adjuvant is adm nistered

Wi th tripg cﬁﬂHe@i%%roHtﬁe?BSﬁgﬁgctsg&%%ﬂ‘é@s ReYerBfogifils iMEron (c)
fragnents or variants of CT A and/or B subunits and in

paplacew fathensativoe irdodn Merelgicrg ot e hEM T djoamthhozdifte early
subunits, The toxin -subunit- may have had its naturally
8eBer rAmNEPR imp nAsyeRHiRe S&élluéﬂ%%l which s gplged, from the

RERNA 'tr%gnsgﬁﬁ’é@zﬂc% %USM{HF Anﬁé(tepg\\éSoB?%ron is one which is

not present in the coding sequence in nature.

The heterologous intron (c) replaces wholly or partially, native

“intron A of the hCMV major immediate early gene. Typically the native

intron A is absent.
In general the heterologous intron (c) is 3' of exon sequence (b).
Typically the heterologous intron (c) comprises:

(i) a natural intron;



nodified t o detoxify the toxin. The A subunit may
have been nodified to disrupt or inactivate

we\DBs3osyl transferase activity. Thus, the aPfTIGBRGI04/004279
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constructs of the inventi on,ﬁf@y' be used t o enhance an
I mune response agai nst a particular antigen. The ’
enhanced i nmune response i nvol ve an i ne ‘ ’
response oflihr edt BNGHIGR F’éﬁplwomyg@qr&m Py mean
that when the antigen is re-encountered the33 i nmmune
response t [ r ' aadj gyant was

adm ni sterggfy Tf]aeﬂ“gen Fgﬁgletﬁ:agﬁnuénrg dr)fg(é)gcgrjn@e/' may result

in higher antibody titres.- n the case of sone

const rHgtegologods imtr@rad)i is Uh ajenkhal sevieaipsreasdiangotic intron.
exot oxi n subunits the adjuvant may result in an
auigtasablydtheeintrgnais a exmomaban iefren. TinHedrpeslara mrcbuman

e T

GAFOR 1/56f R HRYREE Bt iASHIANINeRM XAChREIFHETStin YGOn A or
pol yA sequence is generally native to the coding

shipkemceardild ectiat intedry A.a het er ol ogous pol yA sequence
may be provided in the nucleic acid construct: of the

i nventjon. Typi cal t he pol yA uence wll be |
provi é’cﬂ“%%’g‘fﬁo@a&ﬁ’y@@st%@n@?(%ﬁ? @i%@,”t%ﬂu‘flﬁa‘ild?% to
i o p N , .

=BoBR IO Mok Byl alop I AURRA RIS, ARG b8

beclotgidededThe irithen ¢e)npiay el edahiple, Sdanpass! 50! @504
t echni ques. Such pol yA sequences are known in the art.

THelgssides Asyely @sriar tad P 20Q.i JOQ on£QR avclpetigesy Preferably

SSRGS o SRR AT R 5l 1 ot

Rativeaht RAWInANEBAULNELa (HomeBYub : € a
rablbit 1k:) gl olgi n gene po?y A, Hé#aﬁ)fsgg?w{aﬁ rus

(HPV) early or late gene poly A HSV-2gB gene poly A,
a si mPaefe@lyihatedilageusention (@rie cpphblefofdreintyéptited from
Prefer e natural

&3 A dantdn s piariat Pt chl dp Ao iBPdtiAY of

Pt oreck B o ORA0Rkr Rl B e 3o ) B oepyor

66UGNY (HRATISNGI4arB' gafiefhidine Ach vewibh aivdl a BRANEh point

sequence irs one which retains pol yadenyl ati-on
aequencaey. 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. Typically in the chimeric construct, intron {c) comprises

novn-in‘tron flanking sequences which are derived from exon sequences
found on the intron/exon boundaries of the natural intron (i). The
flanking exon sequence may be native exon sequence or a homologue of
this sequences which retains substantially the same activity as the native

sequence, for example retains splicing function. Typically from 5 to 10,

. preferably from 7 to 10 bases of exon'sequence are included at each end

of the intron.



A poly A sequence may be tested for the ability to

bri ng about pol yadenyl ati on of an RNA transcri pt using
W@20000837Me expr essi on assay. A_functional honoP@GB2004/004279

variant (ii) or functional fldgnent (iii) typically |

shows at |east 50% for exanple 60% 70% 80% or nore

of th aoly actvit f. the natural poly A sequence

"n t B80! nesih b an g Htiste! Jafg ab Gl bt ahe g

FUuREEHAal nF&h@xé}ﬂgﬁ, Uk oRfbih &G 6:‘“&%%%%”@5%" E%%&Eel?ﬁused.

expression, typically causing conparable

tSudhhan iivatron ahay ebynplissepugienee (frommabtd BNeHoRd Peural
poly A sequence may al so be assayed for functionality
W34rA8- t he Conparative Expression Assay bel ow. A test
poly A region is swapped into the base vector in place

of th . e A is considered funct] I

o 00 L ner B ok R BBy et Bt i A0 huron
RVISERTARY trd1ierp&®ASTaBIdE Qﬁsrb@[ila‘té‘rya;BrJt?lﬂ§tor3H$te%Ht f any
preferably two reference cell types, conpare 5 the
lohsbese sequendase frmmadibgueh of ¢hése aoqudrmesaside itd bind the
exR{?g sion of at Jeast 5% 1 0% 20% 30% 40% or 50%
§f o15; @ BIAtetSe el YPIEFIHeSUGh Serupmens antheaikhosmlogues
%b%’n n ; ) rding,.to th
assaY az lﬂghngll%tggﬁs(g){/gﬁ@n ﬁb{aﬁj)rd@?&??%éﬁgﬁf%ﬂtﬁﬁy the

10 bamet iebathle spadihg alsl iaECVemteIn Ahan 50% of the
expression i nprovenent achi eved by the natural poly A
sequence (i). Alternatively, or additionally, poly A
sequeHEERN kglymBy qasBp|ee pBHomelogpuy viananhéi) in which the

: f] n ) nicity,Assay bel ow. Poly A .

SEARAHALLY the TEHBEERRIL Y peS Bt "Oedflsr Proptoaseanintomal

F@@&ioﬁsﬁt@ﬂ CtdrosdmprRl ¥nhcTREIKSRES \%rr%ﬁt %?%a@ﬁ‘quiuhﬂ $ftron
titres that are at |least as high as or higher than
Anvey bechsed éviich ke ibteyealAbebsitevhbl batenl dsstoyese,
preferably two antigens. Preferably the antibody

. ‘titreP‘ reﬁt | $ast g% 0% for instance 20% 30% or
40% h Eﬁ?gfa Yol OS2 CRBMTSASE with the base vector.
Preferred anti gens are HBsAg, HSV2gD and Flu35 M2

‘antigens. An hogphogPpg, wariant (ii) or fragment (iii)
is functional if it allows the highest antibody titres
achi eved by the natural poly A sequence (i). The
nucl ei ¢ aclill coafunciionardpncologous &asiddi bF gipadr cont r ol
sequences which influence expression of a coding
sequence i cloning site. The construct

1serted in. th . .
may i ncl ud@” a n%gu??%?affa&ﬂn?%ta%f') geffllence. The

sequence is provided in the construct in operable
- i nka@eron sequence (c) may be obtained using standard cioning

20 techniques. For example, rat insulin intron A sequence is available at
GenBank JO0748, chicken keratin intron A sequence at GenBank JO0847
.a.nd chicken cardiac intron A sequence at GenBank X02212. Intron
sequence can be isolated from natural sources using primers based on

known sequence. Sequence may be prepared synthetically. Variant

25 sequencér may be obtained by mutagenesis.

Typically a functional intron sequence, for example a functional

variant (i) or a functional fragment (iii) is one which has su'bstantially the



with the chineric pronoter, and therefore also with a
codi ng sequence inserted at the cloning site. The

wo ed®ess7pr ovi des a transl ational start site foPCT/GB2004/004279
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expression of an inserted codiéng sequence and
typically includes a Kozak sequence. Typically the

untransl at ed | eader sequence conprises: (i) a natural
LR RSN RS, cader semptareents the)aciivitynet a miggpral intron (i).
h s variant of .Ci): (L) a..functional

AR AR ARERT She Boriy jo SRicind PRV hat ur o

sequence (i) is a eukaryotic sequence or a viral
sequenggron {t) ReglieRBéAMmayohe Bestbd Usr WhliGRgi tRAySudng a
eukaryote. Pref gr ably thgonatur al se%éncg (igwitys HB%/a
OloUIRY spdigiregisesay.otn geaengl @ feBstigna $Pmoloiggerlii) or

R

S t §8lo/f g ' [ . .

SRE TG 809 o e P8 PlisRrebeid ot N
otgtRralSegoAgiiuantesaggagsent in (i) which bind
transcription conmponents or regul atory proteins, or
honol ogues of these sequences which are able t o bind

the sdfedensipoienhetesplogpes a1tHN sqgyenan Wll.swbrn present in

i.r h i n. L
BRI ol PP R R RGP Thichl, » aprign
tHIE of Ryt i) VB LDPARIINEa AR ddnphdabld cARASEGhehD® a
| eader sequence36 conprises a translational start site

fratuesdpnresi(dn of an inserted codi ng sequence.

Typically the | eader sequence includes a Kozak

sequence. Jn general the untranslated | eader sequence,
has o TIRGEARaBEY BF SRt Iy e SRBUENGRIF A BB trEie, Using
e @&?%Hraeci\fer BIh RGN A%aty BelBwWNUGhedidfsiogous intron is
preferably to about O nucleoti des. Leader sequences

cwveppped itgo therbaseargdter. Geb@rallyShaterdlogoas éatrongsquayce is
used. Generally a functional untransl ated | eader

be us : , zade
- Jupgtnpal if $hepadifiat A the gpfivencedngransedexpression in at least .

RO PrBf R Bkb o ierEnig e CIES R 2o R mE e Rifpgared
Tspineabdss Pedtdnc tTyvpadiiyVidiel r@fdrehbé ke§ até aﬂ?ég?maliéhi i)

has substantially the sane activity as an

. donipRBENCH Q@ hidebheat BHIK: VB TS ot BOSha¢lls. allhsdncrease irfi ) ,

usual ly in fagilitating_ or anci ng expression of a i
S PP R R BB ST a . o TBRse Bl TR n SogREa e, this
'Z%Cs;élﬁg,: tg;fhgéﬁ%%}aIq;arfarrﬁqmtfuﬁb{ib%alrﬁ‘é(grﬂ@n{ 85t 5% h8tural intron
sequence (i) is one which allows greater than 50% of the expression |

improvement achieved by the natural sequence.

A heterologous intron (c) sequence may, additionally or
alternatively be tested for functionality using the Comparative
Immunogenicity Assay below. Intron (c) sequence is added to the base
vector. A functional intron (c) sequence provides antibody titres that are
higher than those achieved by the base vector with at least one,
preferably two antigens. Preferably, the antibody titres are at least 5 or

10%, for instance 20%, 30% or 40% higher than with the base vector.



untransl ated | eader sequence relative to natura

| eader sequence using standard protocols. For exanple,
W@xpse3Tron vectors may be prepared conpri Si ngPEI/GB2004/004279

natural |eader sequence (i) éPerably linked to its

nati ve codi ng sequence and expression nonitored in

suitable host cells e.g. mammalian HEK 293T, CHO

HeterreghrNtigens gre ﬁ@ﬂcgm SV 2gBsand: bivsMi2 antigensy Becording

q
RGSRIL 85b40 SRR TR B S RET oAU T o

, eis%ﬁamﬁanls%qﬂenbéQﬁ@oae%nchrhlrows SARighest aﬁﬁbbay titres
n general, a varitant (i) fragnent (iii) provid

&tcHu&awtb%@h’e rmmnﬁalaeqﬁer%e 70% 80% 90% or 00% or
nore of the expression provided by the natural
sequence. Eften i al | eader sequence can Iso

teste Lf'Eﬂb% eLeroPIqHS: INErafy HCERANERG) E@P% Uﬁmay
S P S A S R il B

lie adeailalsie GiteREER ke J007Y 8akhig@heker st @sBOOMA BHGenBank -
preferably increases expression in at |east one. but

phOSY & Bband pmkeefcarén@eaaim mrpnt 19\@9(038 rgar étmtron 0

t he base veat Iag aefnera &£ ression is mcreag q? h
ZEIHELST °§67 eb‘%o 68" 3ok /S%‘f"’%%fb‘s‘”fgr%‘f”&ef% ageq jon the
10 th'B% @é&u@ﬁéﬁ%taﬂnsﬂﬁ%%&qﬂﬁ@e ﬁ#%ls%pr@ﬁé’fear
COS cells. According t o the assay, an honol ogous
\sanrtlmticdlhyl) or fragment (iii) is functional if it
al l ows greater than 50% of .t he expression inprovenment

achi eved by the natural |ead
Alter cféwonsnt aeav%'?%aﬁaf«/b? @%ﬁeébe?avs% RERYidedqy

l%%ut%ﬁgi ﬁl‘ﬁ(éoo ﬁﬁubyké ¥0|an al ain]%?i'azgg': ?ﬁdﬂé? usmg standard |

[N sequenc

%Vmﬂﬁgabrlrﬁblecbttﬁf H]al%‘gyvt%@hﬂrquleﬁ mréﬁe&ablfy |HB’v$np§éiﬁaen'ée
UTR A functional |eader seg}_uence provi des anti body

15 pirevidedtdiaef exen sequenss (ks Thegthimsriomramghier cemstnuct is

h hieved by the b th
SRERE R 5T et Besddt BURCHERS 14 Morier SRRLeFrect the
tekbf@s%lﬁ{ Bf %t cécﬁﬁé%eﬁ%n@e@n%@f@d BOHeNited Q¥ & 9RE broper

‘than with t basé vector. Preferred antigens are o
IdeMesl—B‘e’ ;ﬁg@ammdSEltabll\chlanhlggmms ircludiogonatieaboning sites
var i ant Ehor fragnment (iji) is functional if it
are an@wrh@ Res -G By UiRBeSkanRlueserivy It K.
20m ApNvAS! 2 PEENEIZo (ﬂt lorgHg | e leader sequence
can be’ d ai ned using s rotocol s. For exanple,

HBV preS2 anti gen sequence HBV e-anti gen sequence and
HSV t yiy@ickdily, antudleie s8dUeniterordYd ihabltedpin FrNEahing

: ';/Ecigezncodes a therapeutically relevant polypeptide. It is preferred that A
the coding sequence is suitable for use in nucleic acid irnmunisation or
gene therapy. The nucleic acid insert may thus comprise a sequence

25 capable of providing immunity, for example an immunogenic sequence
that elicits a humoral and/or cellular immune response when delivered to
a -subject. Alternatively, the nucleic acid may comprise one or more

genes encoding a therapeutic polypeptide e.g a protein defective or

missing from a target cell genome or a non-native protein having a



Mb4923 and Z86099 respectively. Priners can be
desi gned based on this known sequence and used to

w0 s@basE7honol ogous sequences. Leader . sequenceBCTaB2(19e/004279
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t hese sequence
conponeétt@Xaprisr #t BT%Q?‘HI%?%?

~ synthesi sed based on known s8§uences. The nucleic acid

construct may conprise an.enhancer sequence. An
enhancer sequence is typically provided 3' of the

Jasiiadgbiglagicaliar theeanaite ¢hfakiagedwianmameiral fyaction). For

SRR AP e B P S SRS

cription
Nefowh 13SRE HaticieREe ire e paRIc T ED BRY (cahnl Be @
nat ural enhancer;38 (ii) a functional honol ogous
vadrhamsteodd €o p; sudnjedti iProfenalilyribeirucddic faciyimedNAof * (i)
or (ii). The enhancer sequence generally conprises
from about 50 t q aboypt_ 830 nucl eotides, for e |l e
f r om abdGEbISBCIElC FBistR FaGDS HHENABEIEShoRR HERAAPE toF
%pé’é'tlm%pt oizpm)QI’an‘}ﬂgtd?g AL Jauch &R RS &Bh BRiISSd infectious
ypically (1) 1s a eukaryotic or viral 'enhancer, in
REséases, aficludingasudh disordurs asi A carviek anyWwioksyical
Usual Iy such enhancers occur in the 3 untranslated .
rdigeages| Taudirps@flandigenss, Prerehelspientia) vegous bl or
a,.CMv enhancer, for exanple an HBs Ag 3' UIRor e
SR CAP  hE A LS Fy Bgo e 31T aner BPapRBITG: gepetic
Ei§§§cf$§§?cgsﬁle-ﬁb$o§§ 8aRcReMe Difeadt, 3RRABAINe dé(]a‘?ninase
enhancer in the construct conprises sequences found in
((ADAhdeficibhoy, émphysemps ietcr conponents or regul atory
proteins, for exanple transcription factors, or

honol ogues of whi ch bind the sane
ﬁ}%ﬁ;ﬂmﬁ@sgf SRl EroREs. genes

W MR TRRSTES. AR PR s @l o

@peHarld 106n brdcideaaknenhenser), iksmeneupbiafzoraeABS @8ch as

or_increases expression of a polynucleotide, for
&Ipgenesacedny fgr seNAmasuepaee hvhish gpe ealispnse ked

to the enhancer sequence. Typj.call .da fun%ti opal .
R GBI GUFeashie™ APTnBpPIRLE ReRtidgs uFhiastiimor necrosis
SabedraftiNml dnd SiMer T9BKiAeS, ¥ tr¥ndd ShirfRMRgRtive mutants of

enhancenent of expression) as and/or conpl enents the
acansfotmirgf ohdegerasyiicah beEnimaected for pxpEsdsiorcet or near the.
activity may be assayed using an enhancer trap assay.

tumor site. -

Similarly, nucleic acids coding for polypeptides known to display
antiviral and/or antibacteriél activity, or stimulate the host’s immune
sys"cérﬁ, can also be inc’lud‘ed. The nucleic aci‘d may encode one of the
various cytokines (or functional ‘fr'agments thereof), such as the
interleukins, interferons and colbny stimulating factors. The nucleic acid
may encode an antigen for the treatment or prevention of a number of
conditions including but not limited to cancer, allergies, toxicity and
infection by a pathogen such as, but not limited to, fungus, viruses
including Human Papilloma Viruses (HPV), HIV,. HSV2/HSV1, influenza

virus (types A, B and C), Polio virus, RSV virus, Rhinoviruses,



Protocols are known in the art. A functional
honol ogous variant (ii) or fragnment (iii) preferably

w@e@gi0sie31 at | east 50% of the enhancer acti vi t pGOGBR@W04279
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30

by the natural enhancer in s@dh as assay. Typically
the activity is at |east 60% 70% 80% 90, 00% or
nore of the activity of the natural enhancer. n
Jhotavitlses, IHapatitisWaViruarN@rrwalKi\i’i}usﬁr«bm;a,grarmtrero‘(i'rwse)s,

is able t o conpl enent i Vit he nat ur al
e&ﬁféﬂwévseﬁ )MPﬁS'Pﬁé/"H§s 9f '%ﬁd?&ﬁééy rYse MYmps ikyisa Vegicella-
ouc%s}tgﬂ/ﬁgs t%@{eaglogggpgeﬁ%t'g}f‘PBgﬁ%ﬁfssW&bﬁﬁt‘@ée?ﬁhubella

el ow. nce is swa nto

bagass, Hehah. TAeﬁ 'LykipHoRsa wpé | Uirus f{ Hrrl_vdloeslepgtms B virus
abrogat e expression but prefer abI% I_ncreases
e(kkﬁ s Hapatitis GtVlllLt§a@;‘lC\6)né’|qmiﬁ'tk§r fviliugh Pextvirus, Marburg and

r rence cel e base yector
Eﬁﬁasﬁa@w”ﬁrleﬁ b7 o B eslsy orlbmyeiee AL aanay hapte.
gEllé O/Sa%neaﬂ%wg’/%/ QC%% 0 g_%%ﬁen% pbafded P§§b$’omonas
typ s are manmal i an HEK293 BHK, " 3T3 or
Emdeed/lasperkassis d Bng:eV/apF/caIrmcssmﬂa a‘yloramsm,oﬁellcmlmm‘er pylori,
vari ant (I!;’%al) or fragment (iii) is functional if it 4
aqqpmpr eaiogeHanlemiopefa PREMERIRs XPWIa RASHFe ment

SRS B Vb h Y P PIRDAR c%%ewfe%% coccus,

alterna rvel Y, ancer seqguences
b¢eephids ?Mu@ﬁ.tal ftyde bj, an)hﬁJ/&ﬂ ik V@omplybacterIOSIs
| munogenicity Assay below. A 3'UIR is swapped into
tMearaxedle catetroelis, AD@/am\oanasmlar@thaﬁaemy@eq@erﬁuregal pathogens
provi des _ant

I h.
S FAPHIchosTY b ASTartl Eta'sgy%f%ﬂ%igﬁq@%so%%fmﬂ |
 FadrfASHIURBE, RBALGOARGY ALIGIRS! Raiosl, R4 EhANI G,

fchhﬁfsonanurhobm@aamwe‘rcrtcﬂxfomcﬂﬁieéierarrdeﬁ@rhmgeiss The
are HBs q%l HSV2gD and Flu- M antlgens An. honol ogous
vitaleiatacid my @}sor bayrew o @reyifdeias spilakipiivymayng response

Raefih AR R ELrStoufb B8%sge. 'Lt PESE AR Min diseases,
CEHRRGRUS AP RIIRIM@E0 8I8h NHehbaBYtder StéWdIbs vulgaris,

net hods. For exanpl e, HBsAg 3" UTR sequence, or sim an
Aatinabrasdiust p/egmﬂfgecg@mastiReS\ecﬁJ@@reh@amrbe (BVDV)

 GP3R6 eyt B C ol PSR LR RRERHR used

?%6%&%%&3 E?)?%&’/%réllasﬁf%ﬁg%?%ca” Phi¥ & 66 Egpect the

€ nucl el c acl onstruct conpri ses

heictsiolaeddeanpoliys setheepesentiteneionl mgvtﬁhd ag@lm a
sequence and a

© o vaccine.

In some embodiments, the nucleic acid construct will encode an
adjuvant. Thus, the sequences inserted into the cloning site for insertion '
of a coding sequence may encode a polypeptide that can act as an
édjuvant. In a preferred instance, the encoded adjuvant may be an ADP-
ribosylating bacterial toxin. These include diphtheria toxin (DT), pertussis
toxin (PT), cholera toxin (CT), the E.coli heat labile toxins (LT1 and LTQ),

Pseudomonas endotoxin A, Pseudomonas exotoxin S, B cereus



WO p®ensed codi ng sequence.
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15

het er ol ogous enhancer, all in operable |inkage with
the chinmeric pronoter, for efficient expression of an
In a further aspectPCT/582004/004279
present invention also provi@&@s a nucleic acid -
construct conprising, or sonetinmes consisting
essentially of: (i) a pronoter sequence (ii) a <
rm@enzuﬁ@l & sphaedides texgu é‘r&@ttldeum/ €@ dnd ﬁa—mk/m,eezz

en sequence, HBV e-anti seq ence or HSV pp
I oD oG euien s, el aS PrTe 5oGuk: AG T6BgaBRoE SPHTorma
S BOLrriclia kel $raph c)co‘?:@gs(a' hgusv‘ﬁﬁn@' W{:ngg)(?dhﬂ%eylating

sequence I's” heterologous e non-trans

sREuens eoxingdt eradalry Né}ed Brﬂjbllretrs sEaeleonstriic) ma#y express
derived froma viral or eukaryotic pronoter seguence.

The A rohbnir the Busttuminagd/ies bath subuaits pr onot er

sequence, a functional hom)l ogue of the natural

seque ce or .a funct. onal ra nt o er Sui t ab

e e IR PltBry %5 BRR e P%%‘g'@x%%ﬁ@ns gt i encode the
| mEBAhake | BAE xR Qﬁ@fo?rohoPe‘-‘rSliGanaQﬁd?ﬁw BhFHEUIAPRYY express
pronDter or Rous sarconmm VITUS pronDter

. ed/é habt 1abilbeomit. Uk zﬁenﬁammﬂmﬂrﬁry fmmhei caEBpEEQ sBghence of
tif { { t

§BE%E§§UPHB%%?H€A$ Eeﬁ%hﬁ'{lé@aﬁé@?ﬁeﬁéwg@ﬁ r#ZXBBoe

l{i\‘éé?saéﬁ\f\!éjeﬁsbpéé) LRiIRS 0@85@%1& %n{r ”r%? tRQaéomnﬁpleEe

f'unctional pronoter se uence I s ner

akhbehces endse L{i S‘Lﬂ:lumﬂ AgaﬂdTBtge’ﬁe% c%fhdbé ¢§Ur|1<§lta@)locus
transcription of an operably |1 nked coding sequence in

£HBQI 166V é ﬁ@@?s%l@thOAAB%l’r@ﬂe?r) sequence may be.

tested for pronpter activity using a routine

t |._homol a or fra
oL e P SR PR EGs B sleRaTR Y -
|p%?ﬁéulﬁp%/ﬁjufv@ht ef(l@émlaﬂanpbr FragfierRQyill 76k s8@ @& bOQRWKIE if it
the expression provided by the natural sequence in’
seidinsaat ma)somﬁwef ton atjuaast actdity eddbe Edgpeptide itiis )
ng sequences (iii)

I
dRevadd efiodBusl fim °§§na§§%r5q?/§53rqgmrg| il S5l P ahie to
%ﬂhgﬁ{:é %PH[’rﬂ‘HHE nsﬂ?gg}’t%ulalj Qn‘ttl(lél&ﬁ o 88%%%!’]80!’\
Ve |on

aspec e Co sequen

hetthe MgaEs rdsponiae mn—m/hansioaécﬁdvé@tai@eédrﬁmu@m&wuth the
The present construct typically includes 'a poly A

 gatjgencéheincod ed seqlueageynaie be raciive, fragipebts aaverants of
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o) &° ch/ga@gﬁm*ﬁnm ihaRiQYLded A5 g.hel §r.0l090us ¢ | ¢

A and/or B subunits.

The toxin subunit may have had its naturally 6ccurring signal
sequence deleted. A naturally occurring exotoxin subunit may have been
modified to detoxify the toxin. The A subunit may have been modified to

disrupt or inactivate ADP-ribosyl transferase activity.

Thus, the adjuvant constructs of the invention may be used to
enhance an immune response against a particular antigen. The enhanced
immune response may involve an immune response of greater magnitude

or duration. In may mean that when the antigen is re-encountered the



construct. Suitable poly A sequences have al ready been
descri bed. The construct nmay additionally include an

wenivanserlt sequence 3 of the cadi ng sequence. CT/GBR@®4/004279
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‘enhancer sequences are descrided above in relation t o

the chinmeric pronoter construct n anot her. aspect, the
i.nvention provides a nucl ei | d copstruct

cBHBHNS IMAgpORTe thensisrrcati Pﬂré pe %Hh\éargtwen@admlmstered :
SERERHLMLY i e RoBPFPAPISARCH GG At 05T one
acdbe ¢f s¢ﬁ1eadblﬁmhm§eén<§ﬁﬂp§ﬁmla3‘ mfoséféip%r@lemtoxm
l'inked to the coding sequence (ii);42 wherein the
esiHumdisr theeagiomaat (i esil ina@ni sugmentss @eltsnanmspbnam and a

HE ce or a 3'UIR of a.
Fefp ot e bt Fesnanch @ogitHtIbE SESERdR Qe ons
het er ol ogous t o the enhancer sequence.. The construct

nmay | ”Flj\é'ﬂﬁc%ld"g&dtfro"i“?ﬁ% &atisH nl'nﬁﬁ’cjr?é' cl%%mbegﬁgnwgoﬁm%rise a

the ones already described inrelation t” o

qinlwaderwlammﬁpely%seqt:emm StghizpblyA séguericenietganerally
aguence is derived froma viral or eukaryotic -
Mﬁ@rﬂseea%'ﬁseseqm@cgr o‘hlﬁ@r@ﬁtlg@o{u@rheetermg:gw aolyA

tq\’,lreﬂ!t:ura ?ro@%%lﬂelﬂct%’e ﬁ’hcl gcatc'u? ?P%{;H%nﬁ?f) elnventlon

e na uence or f'unctrona

eNph@élIy i baWAEsé@iéﬁo%I will BRI Vided MviredrRof the cloning

- - exanple, the hCOW inmedi ate early pronoter,
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AR R LB R

Riteu doichiihet itvisrapergraly lipkeddber codm@osmusace amserted in the

rus ( RSV) pr onpt %I%Eo[yef erably t heagg;at ur pr | %r%teg:r

é’?%?'f?%éé’ggﬁ%gfa"“%fd% i‘i‘a&mﬁ GL BBl PR RgBences are

knonat &1 the aftuncti onal . A functional pronoter sequence
is generally one which is able t o cause (including
initi ate and regul ate) transcription of an operably

| i nked NEoBPYGA SEGUERER M3V Besuitabl e host cell. A
pronoter sequence nay be tested for promoter activity
using a rouyjine g uncti onal

honol oguesl{ r fraé%é’ﬁ?@dw '@égg%‘ura pronot er sequence
typically provide at |east 50% for exanple, or |east
60, 70|, 0 dfi) 90% hinctiodabKemeisidus whtdgdi)byrt he
nat ur a ~

(ili)  a functional fragmeht of (i) dr’(ii). :

The natural poly A sequence (i) may be, for example a rabbit

‘ globin gene poly A, Human Papilloma Virus (HPV) early or late gene poly

A, HSV-2gB gene poly A, a simian CMV immediate early gene poly A or
HSV gD late gene poly A. - |

Preferably the natural poly A sequence (i) is selected from the

) g’roup 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).



sequence in such an assay. Suitable coding sequences
(ii1) include those already nentioned in relation to

WO b@sosi7meri c pr onoter constryct. However, i'n PEBGB2004/004279
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present aspect, the coding sgcﬂuence S heterol ogous to

the 3' enhancer sequence. - The enhancer sequence (iii)

of thﬁ construct I'S descrlb d above. The43 present.
const rild@engraly & finetignpl pely %Rféée”&epiﬁl%ﬂeA g\éﬁm@ﬁ@@s
he chineric pronoter construct,
éﬁﬂéaﬁ%ﬂﬁa%@?§8?2ﬁ9nay be native to the coding
sequence (ii) or may be provided as a heterol ogous
poly A\ podpdnssduentetingy dentisted for theCMIGLY HE bring about
accordln to any aspect of the present invention may
aswylatian ghan liféﬁtﬁrmsog@qwma mhbnsmgapaésqampassm/ A
sert

SF%UQ”C etonfBRLs St TS Rl ARG ms il Naicate

- kABWd hAlRSt ST T O HhpR M%&fgﬂf’? g@"/eBF t(ﬁ‘g’che poly A

codi ng sequence also in opera nkage W t

‘pruniiy erf. theypatuadl poly As sgmadngeeipt thdeassaguence encodes

a peptide of t o 30 ami no acids for exanple t o 20
am no aci ds] %ten the am no acjds are predom nantly
hydroﬁfﬁ% lly theypolyphcsaauenes avillomvhen @re@ﬁat inpér padstruct

I Lng the signal
R A8 st SRS ARFROT, SR G RE cbiRfebadRng
eshbncdenst@miaé naewl ﬁ@lyI A sdrianed (F)frﬁeht"'oﬁé'tﬁabove
endopl asm c reticulum allow for secretion of the

pol ypepti de via the Gol gi apparatus. A signal peptl de -
for udepply /c\rﬁeequurw@mm@\n almybe;@my@bfor(ﬁupcaonaﬁtummg the

P RB Rt SO ARy thihb: ca Y8EY POBCA el By aped

fritdaRBBasef vddtbr A place)oMMeCRBGENAI AStedt g@ﬁ}uApi@ FHo'n‘;?dered

activity. Sequence (i) may be for . exarrp I Ssue
piregitnad g‘ethaapd)lyvhtdmesmcgrﬁﬂjrogam emkaeehﬂSHAan) pl(efa@BB,n K
L001 e) t he aprqtinin signal peptide (GenBank AAD1 .
H§E23SES; HHYEEHORP @ dpFstgngiy Beqf?r@év tesnredanence cell

W S ed oA E At AT, LR TRl B o B
exsrepsiencolt ai RMENEHN] 0N, 20%, BO%) 489l orevebl e Hﬂ?re

.secretion of heterol ogous proteins. A functional

Risdarpd sebtiyaes @as mammediani HEKA98N, &M QsHaka MBHIH 3T3 or
COPRLFS h%%o?&ﬂ&‘io tge assay, an homologous variant (n) or

fragment (jii) 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 the base vector in place of RBGpA. A

" functional poly A sequence provides antibody ftitres 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%, 10%, for instance 20%, 30% or 40% higher than those achieved
with the base vector. Preferred antigens are HBsAg, HSV2gD and Flu-



a test signal peptide with the effect of a known
signal peptide - e.g. human tissue plasm nogen

- W@easeat7or si gnal peptide (hTPAsSP) - and wi t h PEEGB2004/004279
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ef fect of having no signal péPtide. The Conparative
Expr.essi on Assay set out bel ow may be used but wth
E,lgl?tfo“ ow ng nodi fication. Secretion expression

WIS LHNRIMQLAgoySs SEHIRE MRy traemeat diiiy éxfunctional if

i itdher,.. .de, .. hTPAsp. or, no
b el el hEs L 5ifing 2l es RERIRR, by J5E PR el 31y A
deaepieficof(i)t heir naturally occurring signal peptides
are inserted into the vectors and the vectors
transformed into reference host cells. Preferably
cel | s Hrenyeleimpcidnc MERE3 ThaCHOMpHsEaq dditiknal 3kt ool
CS cells. The.cell nmedia is analsqueg. for polypeptide .
S5-EBee R vhich diuenes GriterSiall o GRdingessiuamEednasted i
RALYASING Ates eTREIdMRAlt fnd) HRRIGd & ¥iin-AriRDafed REHEL
l'acking a signal peptide with at least one, preterably
tssgupnty.pdite skerpienbeps grblideds il tomstrsctti spariBle linkage
or. nore preferably % higher or nore, for exanple 20 or
5uh he edimeric spEnotes wndatheyefose efsst With & eoding seguence

SHREEE 3ot SRR S0 A B ¥R B B e
Gt bxprassivaver anhedIesd 8bding\LR_ABS and bRl SHERIdes a

where the protein is an antigen. For exanple,
iknzakasatieanei gen secretion coul.d allow greater

anti gen uptake and response by inmmne cells

(macr ehan's cells, B-cells, T-cells etc),

phages, , Lan '
‘enabl j%tpﬁ%‘ﬁibﬁheﬁ ' r%"f‘sr]% i I§adeT LIUSRCR GHBPHFRBdst r eam
.and signal cells (cytokines), enable an antigen to

-find cellular ligandg ﬁé}gg@f%ﬁﬁnsf’ét&lqgéé%qcuglniceLT)

(anti bodi es, toxins such era toxin,

-and participate in normal cellular biochem cal

processes (cell dillar refumptions]) horAoligausi varagitdf (i): or
construct of the invention may be in the formof a

pl asm d expressi.ap vector. The vector t hen incl ude
addi ti onal 45 el é'Hgnt & TupgHpnalsfragmegpt @iﬁ%&ﬁ (ii).

replication, or selector genes. Such elenents are

known|4 gehbRl #hé n%ﬁgraF§8ql5’(§1d"er“@|hi'éda69uHéﬂyggicsge%r&%ﬂﬁg ora

t echni ques. n one enbodi nent, e pllasm’'d vect'or S

vhrel sepercee in patikQIay, MDaldirus WHiet eflectse houkiahgote.

%onst ruct may be included in a viral vector construct.
ref§rbI% B8 dicikwial $eaueremlik iseiBVaei dS¥osrauanse, &6r example

' ' ' t or re of ‘the chi [ C
H{B\éﬁngtée%] ag{ygﬁ%gakéﬁ(g?,nl_yl\gv e-arqﬁgen sequence, orrﬁék/ type 2gD
antigen sequence. Particularly preferably, (i) is selected from the group

consisting of SEQ ID No. 5, SEQ ID No. 6 and SEQ ID No. 7.

Typic'ally‘th('e leader sequence comprises sequences present in (i)
which ;bind transcription components or regulatory proteins, or |
homologues of these sequences which are able to bind the same
components or proteins. Typically such sequences 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



Thus, the construct may conprise a plurality of
chinmeric pronoters and in particular the construct may

whaoos/osmol t hree, four, five or .nore chi neric PCT/GB2004/004279
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pronoters. The chineric pronSfers will preferably be .
each separately operably linked t o a cloning site for

insertion of a_coding sequ,enfce. Thus, the construct '
rRAMRKSRE drangatiandl séart Shig Tor expeessiomsf anrpseted goding

SPURREE” G e B R N ERS BB G KHE RE B0

construct has two chineric pronoters with each having

a codilAgerRasiehecuepaidited |Ieba&egecsbuechctehedﬁ allength of from
particular, the two pronoters may be transcri bed away

fatwmt ek ko abhgt 200 pacleptidesrfor texemme stanoabsuniltthta W0
LRI 5By (AL R AD b &P iEBOUE G h UGIRBT et -nd oG Bpauences
thRsSHSRY! ?cﬂ“@ﬂarﬂ%e?ﬁ@,w P ef qrcﬁ?wﬂ@eﬁaéf*ﬁ%f g@ used.

subunit. “n cases ere the construc as m
chinmeri.c pronoters each may conprise, or be operably

1'i nkedGéreraliyy faihctibaakequrensletediezatieo segldraeds ronenwhich is

particularly preferred instance, the heterol ogous
iakle &» P6PVidRea Hanplsitienak staRbsise dppexRIessian Aea cadintat

SREHEhBe 95 DBl JHE Aiabe ST BEE 1cahf sBuTRiE, Thpldhy o
Wi Q6N &ISMr (RY 6r H3gnidte (A1) haRribtartiflyHherRité Sctivity

may conprise the poly adenyl ati on sequence of the rat
last andybobompementsithe petivity oédhe amtyrat bequertdes(ilc wsiatly in
onﬁ%{ uct of éhe,.i nventi on rra¥ co%ri se two chineri %
AOMANIY CEGOBARYEY KHPFEPUARRT Fr SRUhe SEEUSRERIEhERErable

' (oTe7=T8 ' to a cloning site which has a .
?@5?%3 sleqsg!re]%:éghlbﬁﬁggt ed into it, where each chineric
pronoter conprises (a) a hCW inmediate early pronoter
sequerk earigb) (ip>arrfrdgrandt i) hegsthe tegtad foohcwion a2 =f
the hCOW rmaj or i mredi ate early gene; and (c) a .
NetEnslasgd jeadeitseavepesvei@dyeits ataeal leadarequaneevsng
f o ‘ . . . ' e with
SR8 gt 6 O TR R AR B P 9B bl
RoATFisIhg eNGRMIrAY Ieidef Ac§Ubhed 1) Bperdbe [i6REH Bd its native
sequence linked t o the other encoding an LTB subunit.

- Theingasquanse, ead expression aneniperessinutitabbubasi ¢calls e.g.

PRk A SR, N0 S8 LSNP IR €

constructs may be prepared in which the natural leader sequence is
replaced by an homologoUs variant or fragment and exbreséion is .
monitored again in the same host cells. In generél, a variant (ii) dr
fragment (jii) provides at least 50%, such as 60%, 70%, 80%, 90% or

100% or more of the expression provided by the natural sequence.

A potential leader sequence cah also be tested for utility in the
Comparative Expression Assay below. A test leader sequence is
swapped into the base vector in place of the HBV preS2 5"UTR." A
functional leader sequence does not abrogate expression but preferably

increases expression in at least one but preferably two reference cell



A sequence; - the sequence encoding each LT subunit is
operably linked to the 5 UTR of HBV pre-S2; and/or -

weawh/ossT7encodi ng sequence is operably linked POT/GB2004/004279
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rat beta gl obi n.gene pol yadedyl ati on sequence. A

pol ynucl eoti de construct of the invention may. be
substantially free of or associated with cells or with
debesl eempartast fathe basayeptori nnsggrsranexpiessiondslintredsed

¥ EhBRE 8% Thk1 2B s QT Pty PO o Pre B sy are
?ﬁaﬁﬁﬁ‘aﬂarﬁﬁgKZ@%%, LA %eRE, BE@(,@*Q’ BHE @SS, %CFC‘UrMing 1o

nmass I n the preparation. The present nucleic aci
ithbesshesantypnaodels veriadt (i) auragbket (ibsis welckisonal @it
expression of a gol)/nucl eotide in operable |Iinkage

willow s aeegientirepO %ppéftee gypiessian Horfovesand aghieved by the

| i el | in particular human cells. Suitable
‘ :%t%&ea#hoe? S&Sf"?%?y of nucleic acids t o such cells

are known in the art and include, for exanple, dextran

medi atgeAativalys be@ddaibnatigl aileaIaNQsRIRACE may be tested for

precipitation, electroporation and direct

rictivgly rip gbei @empataiiveulohmiunogésicity shssayelelaibov & leader

nucl ei c aci d coding sequence in a.construct mpy encode

SCHHERSH EUBYVERPPY P9 g&‘ah?“ﬁﬁ?%ﬁ’éﬁ'ﬂ iptce ahBEBY Beasd 5UTR.
0 t ‘ " for cl ej,c.acid

P e P <5 BEh PR B8 e &Sl N byt ot teast as
RJH eI HIGEIOBRAINSthoddi oM\ dTBY RREHabB v e@eHe \igh iaY S5kt

are known In the art, as discussed below. The nucleic

avecoeiirebly byo@iigeasddtreierbly tha drtibatly dtekyare ab least

del i vered ex vivo to cells-

3B 5l ook GO Bh L ke ot v BT

PPN Aot BIRCHBURLC RSy 28D USE FiIn!Ghbenac it

I mruni sati on or gene therapy, "the nucleic ac

bonsdlogstis vessnbdi) forrfragratet (iRsisclumeebhaloifiad allows the

ghar maceutical preparations. This can be done using
ighesirativegdy iitces ellewedrtot the Retusal lerdai sequansealild

nmet hodol ogi es, which are available to those skilled in

the a@u‘i“ﬁagper ‘lé%’é%PEla lﬁer?coengé)r? il;)go;b&?:in%sgésghgis?%mgar}g por{)tocols.

nore nuclelc acrd sequences

sot bRBN 1Y S9BYT preG2mustigdh 88qwerldd HE\R &4 HigdifSedifence and
conbi ned with one or nore pharmaceutical” acceptable
RV pyre29Doantigen seegence isramaildbleaat GguBank M54923,

B}jﬁzf’@é?ﬁ;{q%gzgé@ﬁ%r’e%é’ct?\?e &t .an?gr’s ga%cge%ses}g?\tetcil g‘gse%ron |
this‘knov'vn sequence and used to isolate homoldgous s'equnences. Leader

sequences may be synthesised based on known sequences.

~ 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 chimeric promoter and an inserted coding

sequence, and acts to increase transcription of the inserted sequence.
In general the enhancer comprises:

(i) a natural enhancer;



buffering substances and the |ike, may be present in
the excipient or vehicle. These excipients, vehicles

w@nwsasserl i ary substances are gener al |y phar neR€UGBe@H/004279

10

15

20

25

agents which may be admi ni stéPed wi t hout undue
toxicity and which, in the case of vaccine :
conpositions w Il not induce an i mune response in the
i ndi vi dual {fibceia fungtionel B@W@@QQQ%Mafl%@Eﬁb&Itl cal A
accept abl e exci pients include, but are not limted to,
l'i qui ds such.as e yet hyl.enegl ycol ,

hyal ur oni c g& d, Wgﬁ gﬂon%rllhjaﬁ& rﬁ dfn@l Q'yl'ﬁ'

Phar maceutical |y acceptable salts can al so be included

t her eiThe Efhafoct8dgtientt @%h@iall@%&nﬁﬁéééﬁr@% Bbast 50 to
hydr ochl ori des, hydrobrom des, phosphates, sulfates,

aab@utt h?é@ nkelecdiddst far @@Im@edfcvnga#m@ i itd sibout 08k
acet ate i onat e b oat nd the .
e s, PG ctanait otk R SaB e A ieleoteismay

the i eparation will contain a pharnaceutical ly

accept abl e exci pient that serves as a stabilizer,
particularly for peptide, protein or other |ike

nol eculygscalfy {ihisya aukartyotibeori vicdl wtbdnter, tingarticular, of a
conposition. Exanples of suitable carriers that also ,
y@MSa\yhmmfﬁ*ptfe@%amteﬁeplé$teeéy $URh edfeancgrs peghr in the 3

O B T A

icAPRhESH, foﬂ%&bﬁﬁﬂe aANdBs Wg 9" WeR @J‘ﬂml%H'éI@W ﬁ"nmedlate

carriers,include, again wthout |imtation, starch,
@@Hl,ftgmee? Sz ) ulPrne@eraba} () uomphieePISEEID Nd.t8 oe SEQ (D No.
tartaric acid, glycine, high nolecular weight

6l yet hyl ene gI ycol s (PEGs), and conbi nation thereof.

A thorough discussion of pharmaceutically acceptable

cvat | AE P eralit RS S honB v AR AR e pnees
Rofnd §R- (Q v%n@:h lﬁﬁ&krads@ﬁﬁﬂ@ﬁrc%h%ﬁ@ﬁ@'o? r@@ul%%r‘?t’ &%@éﬁns
Certain tacilitators of nucleic acid uptake and/or

émpexemvp@tr(ahscap‘scbmcﬁmtors fadidmbliguey cgbweEs sEqoances
al so be included in the conpositions, for exanple

M@Ph.tt"a@ dhe ssms ca@psuﬁntﬁaehpwéem@ar%reé@r@khhﬂsﬁﬁ@ \
ap8ﬁc?es g deJs%ﬁ§ r?‘g%é 8Hh£ rlib GAL! %%é’ St £ Sd{ér“‘?h

osomna repa a |ons that are ro |ner

‘ @aagtatrmadelthéedam@eélgtmeapa@ingtﬁsemumes Ani oni ¢ and

neutral |iposones are wdely avail able and well known
for delivering nucleic acid nolecules (see, e.g.
L| pos&iﬁ'@raw Prféiaﬂl@'%@' equn@néatﬁs one vgyolh erbensesvoEd.

ess% Cat i on lhp ceearatlons ire al so weII
R?%%S‘?Feﬁ Ri%es'Y P %?8 SR AP g GrAMRIT 7 8@&%

r
PR nRH] 0Pk ORI S DT
ai‘ﬂuoctnda}al harvaildgdlsevariehe r(ii) or fragment (iii) has substantially the
same activity (for éxaimple, enhancement of expression) as and/or

complements the activity of the natural enhancer (i).

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



the tradename Lipofectin(tm , and DOTAP
(1, 2-bis(ol eyl oxy)-3- (trinmethylanmoni o) propane), see,

we2@s/03%ei gner et a/. ( 987) Proc. Natl. Acad.P@UGBRBA004279
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84:7413-741 ; Malone et al. 89989) Proc. Natl. Acad.

.ScL USA 86:6077-6081 ; US Patent Nos 5,283,1 5 and"

5,527,928, and International Publication Nos WO 90/1 '
@b@ww@mhp ERonal AAdanger i B es88saYEhdyeicallyi thei activity is

L9 S, PISp 0% S8, 10 P RE S BRI ot e

Plaegii ahhdit &t hﬁ*ﬁ?é@éﬁaﬂeé furdtionlal {afidmedi) or fragment (iii) is
transfection-facilitating conpositions that can be

attrete comiemeabbtiee Iacpvdycnf the pegorab ephepaeratil ionthe assay.

i ncl ude sperm ne derivatives (see, e.g., International
Publ i ion WO 93/18759) and, . ’ )
menbr ﬁ@aasmaw iV o0 SR oAt usngHhaComparative

FRPEIRICh Bisr BR0 Ak &P B a0Rihocswapped into

fhé BaBatveeedn . At B TRIRAS UEIiBLIFdt HBES Pt @Bré&datkSpression
present invention may be encapsul ated, adsorbed to, or

bsis pretdrablyvintieasparipeedsidreircat leaet sne Juittmbferably two
particulate carriers include those derived from
&ﬁ%@f&hgﬁll ReRafaeeyIPared Hotyarbase vastars|in the appay.

BT PEL D RLERIOT s M etE A bP 8 YeaF B TogT 206 . OGS
G038 r KW, "Prdfefred 18b1I364=368e nsAfaliBAHERbDELe CHO

systens and pol yners can al so be used, for exanple,
bkﬂLy!rrBﬂ'ﬂ( SIEH 0a£©8lqﬂlly8|1@&1@qorpm19ym' ’g"nmalseay, an homologous

lthlne er.n ne ern1 as wel |

Qi airatesdhan&0% of
48! v,
BB R R AR FRLAP 1o FRF bohhdéribauence
éxanple, the liquid preparations can be prOV|ded as an
i nj ectabl e solution, suspension or emulsionand

adm ni stered via parenteral, subcutaneous,
i nt r adiditignallyr@n alteroativaly, enhﬁnwmrmﬁp duey bg tested for

450 SR SPA R B0 B e A
ahappke iAHHY BhSE %@cicﬁp' ,&%h tibndl eHHaRCBF sEYGETH p

? vides
tissue, or provided as a finely divided spray sui tarkﬂ e
botiboey fitrest hray ave aptl:daan:tma;r ighdrs ov Bighat itleam tliddeeachieved
rrodes of adm nistration include. oral adm nistration,
Byighediassryassor with atlaaps ope. praferahly tyuenapidgens. Preferably

{158 bifbdal SR Q4S8 1Bk BECT 0¥l Yoos! MO RUPRG hifi%r than

can e admni stere

‘with the base vector. Preferred antigens are HBs Ag, HSV2gD and Flu-

M2 antigens. An homologous variant (ii) or 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 sequénce can be accessed at GenBank



exanpl e delivery and reinplantation of transforned
cells into a subject50 are known (e.g.,

wa@leoos03s17nedi at ed transfection, cal ci um phosphe€EGB2004/004279
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precipitation, electroporati d® and direct
m croinjection of into nuclei). The conpositions are-
adm nistered to a subject in an anmpunt that is

cOfp 48305ang M1 @%9dd°sra§@r8f SRIRE asiednipgadaen whis| known
b V. e ef fective.
e s beSTe SR AmBIRAR BB, 1
relatively broad range but can be readily determ ned ,
by oneirod pséfierled dmbbeinaéiit, bbie Madldid@cld t@hstructhmprises a
"Physi ci ans Desk Reference” and "Goodman and G |l man' s
ﬂrr@temiagn*ae@lom sehudacs o beteThlogapedesdsrseguenas eind a

f e ] e

t I of
Z@W’f‘ef obf R GHERs N PL oh Py Bl e e
0.0//g. n one instance, a nucleic acid construct of
t he i niwesnfimhemagpdut, tisegdresent dorgntivet also prbvidearmhbeleic
nucl eic acid construct. n one case, the nucleic acid
c@f‘ﬁ@tqou”éfruﬁﬁﬁoﬂbor&'@ro‘?r $9THE EMeE NSt hessansialiy oft he
expression of an adjuvant and the other construct may
be a construct e ' 0 re antigens. n a
preferred c@se %gfﬁnggﬂs{bﬁj%sgﬁay enpl oy t he
chinmeric pronoters of the invention. n the case where
one construij expheasesnsiateddptii@néeduihceteriicdefro@HBY
antigen or antigens, the antigens may in particular be
f r om HB¢ ararnmfat pequengey d@\( gaantigan sequendepert HBVstywe 2
Vi rus) ? antigens nay in particular be the HSV
| CPO, 9'2:[95', '9FE S CHR%y '39—’ 2 7 antigens and preferably
all four. n cases ‘where such antigens are expressed,

t he adj uvangijjconstbdiply y¥Mduents db%ﬁébl?qilﬁ%decépﬁ)eé% LA
and/or LTB and in particular both he two constructs

may be adm ni stered separately, SI mJI t aneously or
sequenvhardiy thaigedingosequerse iadetaicdegousdta the henstaemslated
g glfferent conpositions. n particular, where one
BALETIRAUNEE an adj uvant effect the two will be
delivered so that an adjuvant effect is5 1 seen, that

I 5.t herydTBMREHESRAASRr 3@ %ﬁ&@%\m bibriP&d gfo‘?ﬁtaewh r
and/or for &  onger period than if the adjuvant c?
reatkabpetic pcornotestsEgeeneet THehprandisyesegquanee pﬁaaj beraedatural

"instance, the two gonstructs may be delivered in the

s%ﬁﬁ‘%@hﬁ%%‘t“%ri“@m a '@PébW”‘tﬁ’r‘PQ%ﬁéOEHh%néﬁF?i gpguence or a
H‘@F\Hl%glsfragment of elther Suitable natural promoters lnclude for

example the hCMV immediate early promoter, Pseudorables virus (PRV)
promoter or Rous sarcoma virus (RSV) promoter. Preferably the natural

promoter comprises SEQ ID NO: 52 or SEQ ID NO: 53.

An artificial promoter construct, such as the chimeric promoter

described above, may be used, provided that the promoter is functional.



n a preferred enbodi nent, the nucleic acid constructs
of the invention are delivered to target cells using a

w@2005/0847et medi at ed delivery’tﬁﬁhnique. Parti cl BCT/GB2004/004279
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medi ated net hods for deliverirg nucleic  acid
preparations are known in the art. Particles for

partic | ated delivery may be forned by coati.ng

Phe predulFahfiieiRore! Soduiia Rearriiely eay wiaph i Sble to
aitsedirRsudifgdnitia8 BAdGRHL LG ' i

t echni ques kgovvn ai‘{?ﬁ atﬁhg@gﬂa?é)scgar?ﬁ%éeﬁ&b@r ?féh?@éﬁ%y '"?ked
$OIdérd seqfiencn imat euitabk hestotelhave a suitabl e density

in the range of particle sizes typically used for

i ntragl | ul al del i veré froma particlenedi ated ]

del i vél PrUDP Y SCAHRRCEANRY Pedlested fofapromates antivisy aising a
fb@i® 1at ; le,0. 5t m
i N L R
siazgrahvprdmotdr sunuieniee topieany ppdyvidbs odiledstayo0fot Efample
target cells. Alternatively, colloidal gold particles™ ™
ehiFast QRefOnRBra 90 Yhel Hexpressionaprdaidegobyl the natural

i Qi e.g., injected) into tissue (e.g., skin
g?mjn%}g% g&g?‘rgag%ﬁ%ment ly taken-up by
i mmuneconpetent cells. Usually carrier particles are
sel ecTad ddrptfahBREdd MRidakF $ LiBsg Lp!
that they are not physiol ogiqg:—gﬁé;ﬁgz% %ﬁzc.{e%ﬁgrgg{a ﬁgo%'
puipbleeeoding tsegueneestiiibimcludentiatsersiregelyddeseridkiNE Felation
g)nﬂji r‘hdi um carrier a‘?arti cl es can be used. Tungsten

nd"GEMINYAF PTUPBLerfranstiust eril @wevem igdhe wpresanti aspest of

. i i e | f 0.5t0 2.0
e aAteh) BN A Rt ALl BitiResndate

ldedsr sgquiencessBhi progdrt cdristars &l Blcall fioidebd v/
nmet hods, and all ow highly effici gﬁt cgat ilﬂgé%/wgﬁ]&%,

FRIFECEN Whigh et alraadyl deschibetpriay be nativeabrtheaddding

ShRERee AL Brafbh HR nPlerhlobehs i Ergreniadnaben.

deanttriNeWeS lradid pon 1o s%%éekﬁ%v&ﬁ%ééﬂ}c%ql?é&leﬂgé erﬁogér&t. The

nmet hods. Gol d particles provi

- qaassiycishey fadditiogtiiyan Cluelei araésharntepaictuehe S 28%h8fcoding

1-3 hed' aya'kll abl e from Degussa, South Plainfield, N .
SeAYg Fﬁ‘nﬁ@'ta epzlancies seayeRcasnareLdrswiibed ghoveandelation to -

’ tg_@%ﬂﬁﬁ@riﬁ%%ﬁ{cﬁgr C%g{ng&r ystalline gold provides a

iverse p Icle srze distribution, typically in the
range of O .1-5 m. However, the irregular surface .

ar ea lofanuiticeroaspesttathd reatbe M60Med 9 nfi@kid b &R! Bnstruct
A nunber of

efficient. coating with nucleic .acids.
CREIMGURI 4PNk FRIME aRBodimeantd consistingredsedtibily of:

(i) a promoter sequence; -

(ii) a coding sequence operably linked to the promoter

sequence (i) and;

(iiiy  an enhancer sequence 3' of and operably linked to

the coding sequence (ii);



coating or precipitating DNA or RNA onto gold or
tungsten particles. Mst such nethods generally

w@owbiosrg7e predet er mi ned anount. of gold or tunpGL/6B2004/004279
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with plasmd DNA, CaCl and sﬂ@rm di ne. The resulting
solution is vortexed continually during the coating .
procedu et o ensgre uniformty (||§f the reaction

P xt ur@neige éhe&n anpet 38qushst 1Y He detivedifeorada 8 UTRef an

C L abl
RS R4 sBBUERGe SF O RNE of SRLE SRy PuuBlEd sy aspe,
sgguenes, ahd ahs By s8GlEreeolii) Csaﬁéﬁrél%go% tbaRdeshhancer
into a delivery cassette for use in particular
pauedrenedi at ed delivery instrunments. As. an
alternative, the polynucleotides of the i nvention can

as. a art cul at e

be f |
e i Y Bt Db ahthgd Do SHTRERefUSRder sequence such
2RO SIesChirbsdl, gbsadidinrRMaBmc e the ahi %9&8‘9%&%9

chem.stries. For exanple, the polynucleotid can
comstnet. wi t h one or nore pharmaceutically accept abI e
exci pients or vehicles t o provide a suitable

conpo 0 e fornul ated conpositions are then
pr epafllé’tf"%\a:][yp%ﬁ PranegtenseAyeRe nﬁbéﬁ derierth Hiogu asvigal o

) ¢ r vas I yLng '
I STPIESIAREhD, (3 p UK beal B Kb et
woﬁw&éreeé@edmel, RgtuneBbAYl EeRbIdhe OF B ﬁafuﬁ\b! Qéhuence or a

-supercritical fluid ﬁartlcle formul ati on,

furetional feagment of Bghews Suitahte rp@nuralqmremamm tm:lude for
A tha BEREY omad R AT aErRo R, Pisdmrhirgaus (PRV)
IDRGROREY Gt RIUE REFIIMB YS! (BEY) Gffon HER € pRERALS tﬁefhalasrm

used to obtain nucleic aC|d particles having a’si
paorgioney ¢oropriabo SEDIMNQ 052kwL8EC25ID NO; 5@ ef er abI y
about t o about 0 nm and nost preferably about 20 to

about 60 m.; .and a particle density rangi ng from about
0.1 té%ﬂﬁtfs@sﬁgmﬁﬁecoaﬁffaua‘f iRIck afethy ehimgricapearnoter

98§Cltlb 998\% r?hag %‘% ﬁrov e%afh%[t tg%ﬁg}:o rmgsdﬁg’{ytclﬁgal

par t |c es conpr nuc aci
packaged in single unlt dosages or nultidose

cont aliAnfurectioviat brerndteri sﬂa@u&nﬁ&)?s genprdli§eordwhich is able to
hernetical |y seal ed contai ner enclosing a suitable

5%%{ln6wdu%lrpﬁa1tei and segufpie) ﬁm&cclpélgnddrﬁmeppaiﬁmgelded
the hernetically seal ed
géﬁ mZ{de@gﬁ’ 'Bh@%ebl%@?sgﬁgﬁ t o preserve t%e

sterility of the fornulation until use in delivery-'t o
3I ?gfg{l\eﬁiogw?'if? ;@qnbﬁb@ﬁﬁaﬁ/ BE ee il R b AEARE®ALY B5ing a
routine expression assay. Functional homologues or fragments of a
natural promoter sequence typically provide at least 50%, for example,
or least 60, 70, 80 or 90% or the expression provided by the naturai‘

sequence in such an assay.

Suitable coding sequences (ii) include those already mentioned in
relation to the chimeric promoter construct. However, in the present
aspect, the coding sequence is heterologous to the 3'enhancer sequence. |

The enhancer sequence (iii) 'of‘the construct is described above. The



particle nedi ated delivery device. Typically such
containers take the formof capsules, foil pouches,

WG 2whesF71 cassettes and the |ike. The particl epdBGB®AP4279

devices can al so be provi ded4Bn a prel oaded condition"
containing a suitable dosage of the particles. The

prel oaded device may then al so be prepackaged in a
trresent cendtpuctersedypioatainmudesTapobyp At seéqueanden AkiicHhe

th i cl kaged further be |apelled t
SRR 1o HAMEBIRRIOT RS B CARRT B oVPISD Pl Ay SR NBEN RS

| | ONPOST i we e |
e e g SEbioBe (7 280 T AR 2T a8 B b o PGP

Fe A cofrponexairpkies cohstrfend and Drug Admini strati on,
wherein the notice indicates approval by the agency

-under Federal Law of the manufacture, use or sal e of

t he nutICONEITHET ACPRIENG 50 PHY aSBAERPHERE PrRSEstANY@JFtion may
accelerati.on devices

h .adm ni st i.an. P icl .
HARRE et R secBight B0 &l Sonifib Redugas
ihgerdéd in bPEradIIRk&ge AHH B pIdPRSted $UcHRNLE 8%e STHNPY
an explosive, electric or gaseous discharge to propel

pepticd isanipressedaand tdaikitales semetiontadraypolypeptide efveded by
co;t ed carrier particles cei.n be rel ea}s],abl attached t -
GoSingheaprencRispdp chgERRle ligkage YoiREhg PEPSERed t o a

- surface al ong which a gas stream passes,  lifting the
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parti eﬂfp‘?célryoé“steg{h_%l %,%5@9% %ﬁg%?&&ﬁb&ﬁ@é éfsi&%gh*a%f 10 to 30

toward the targ  of a gaseou I schar ge

@eninceadids fesexarhplé 15 t0.20 Batienbcies. Oft24thdSEminacids
expl osi ve-type device is described in U .Patent No.

arepredupinantly kydiephebiss kA syriegl situatiosy irasigaal peptide

ar.atu i.table far, use .herei.n is described.jn U
PR e QWb e St Hebo dbesTaer Rifie o the
%P:Eéf)%ts%ﬁclrétig@l%% bPeHe leRpkéasiRy 4L MReDidndDHrrte ikhe
di scl osure of all of these patents is incorporated
lctzanied &ff inéhereadoplasmit meticulant,iallew ésr s&aetionlafstheay
al so be, admi nj stered using a needl el ess syringe
pobiRaptids R the GoGSaPRREE bed in U. . Patent No.
5,630,.796 to Bel |l house et a ( "the PowderJect (r) .

needl| li09%0d6Y4s 61 LB/ I ' I _
pobr 1 e pptiagfo 94%[242%%9’, %ﬂgg?dﬁﬁ#ﬁ\%ﬂg&m 1 251
and WO 96/ 20022, all of which are incorporated herein
by referendg. Dawmatesalsiginlaeptide seueedescri bed in US
Patent No. ,630,796 may be provided as a pen-shaped

i nstrunent gontainin in linear order npving fromtop
to bottom (i gad WBW@QP,S ‘éi”'ﬁQFt‘?i?éﬁé"’la'ggsréﬁ'ﬁséﬂgna'

peptide activity; or

(iii)  a fragment of (i) or {ii) which retain’s signal peptide

activity.

Sequeﬁce (i) may be for éxample human tissue plasminogen
activator signal peptide (hTPAsp) (GenBank LO0141), the aprotinih signal
peptide (GenBank AAD13685), tobacco extensin signal peptide (GenBank
JU0465), or chicken lysosyrhe signal peptide (GenBank AF410481).



package, and a supersonic nozzle with an associ at ed
silencer nmedium The particles are provided within a

w@iosakd7el cont ai ner, e.g. a cassette fornmed byPCTGB2004/004279
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rupturabl e pol yrer nenbranes4fhat are heat-sealed to a
washer - shaped spacer to forma sel f-contained seal ed
unit. Menpbrane materials can be selected to achieve a

speci A é'g?@dj@eéf'd@p%lﬁﬁﬁe éﬁHUB%H%tth%lpé%%ﬁWénY%ton is one

te.th t t
b RAF U830 sePBRioN pENEEplodBhE MBI e fygitiont
SRIRRPRPLIAR &RIDE fdeiffficarim A aBB4\ vHidh Iceﬁﬁfarémwe @Ffect of
expansi on chanber within the device. The rel eased gas

edestsignal Ipeppidetwith ehe aftettad akdpwiheignsiuféptidesne.g.

ressureb5 is built up, suddenly breaches_the cassette -
E‘é’ﬁ?ﬁ%ﬁéé“% 'ﬁagfe%@cwﬂqralggah RARSIdenb TENSE) s smdcwith

@I%élfﬁaﬁft%‘ r?é%}ﬁ% e#f:}f]néigiégfﬁf"ey Tﬁ &ﬂ&éﬂg?vb%@?éés%‘ﬁd .

ieve a s vel ocl and T1Tow ern

' MSQWSe\tefutaadllmﬁhbvmd)us@abht oviels tﬁ@fcﬂldvﬁhgahoaﬁrcfa@i@ﬁ.

of predefined area. The silencer is used t o attenuate
Bieeretinrs exprasdinteviedipra A gg@%ﬁf@@ﬁﬁdcccgstgmﬁmg)vhe base vector

del( ﬁ%ééi%%??%s@ ri b d | n-nter nga/lt é?anf‘ﬁag%%lbégtéoding
gé&u&%gscfort (ﬂ &r@é\ﬁ)lar&q tﬁ%h’l Nﬁ[lr&ﬁ I!]gna|

comnmposi ti ons wever, I's distingul sﬁed fro
pyptides afe UB dPaddeintto Kioe VEC&B@ a?%thmveﬂ@rm&@n@formed into
shock wave instead of gas flowt o accelerate the
prietenaecBosherlls: pRiapal werls asmmammeheamtiiad3T, CHO,

SR B8 a8l R AP iR o 9B0SE R S pypemive
eRYESBIb Alevefiden ﬁmhéhéns.gﬁat Bérfptfdi@éh%lés PN dptidehe

direction of a target surface. This sudden éversion

secrgpiont at ahmimdevaej tbenpaosectnoorhac(mng @hsigsall pnmtdredmm at
he out si de. of i.ci ent vel ocit

laat Oﬁsngﬁ%f&mb'v tMVOpBﬂh()PPBP@e? auft C%'#vs§9@ret@ngs 8% higher,

I

H?" e ppr(oe?‘%‘téHglf §@ﬂ1 W%rﬁgfééﬁ%ﬁ%&%@% VAY) 5@$6§5ﬁ%her or

ﬁmTEESTytplcaIQquﬁceétﬁiwleS/@l‘ﬁ atercompabalgb tprasseibBtalAsd using

flow which therefore does not conme into contact with

hhBASPssue. Because the gas is not rel eased during

this delivery operation, the systemis i nherent 'y

: qU| et Allguhrci %gﬁPﬁql%ncgpeRﬁ?o%Jéacfﬁrét@l oL DESa R ﬁpf“ ?i%&gsrsing cell

WSe Sensitive a ons for exa
ﬂ'@yl N&Fe Bafurhbéest é@vdﬁtﬁb%' 1nypéﬁﬁ‘é6{%ir\(/@hér‘ér1%|ec;ﬂ4otem is an

glg’ctlgeesn For example, increased antigen secretion could allow greater
antigen uptake and response by immune cells (macrophages, Langehan’s
cells,‘B-ceIIs, T-cells etc), enable 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

(cellular receptors).

A nucleic acid construct of the invention may be in the form of a

plasmid expression vector. The vector may then include additional



Particles may be delivered in vivo directly t o a
subject, or ex vivot o cells taken froma subject,

' wa b@spsansf or med cel |'s then bei ng reinpl ant ed PET/GIBR004/004279
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HeRRd & subyni

subject. For in vivo deli ver9r5 particle injection is

typical l'y subcutaneously, -epidernall y, intradermally,

intramucosally (e.g. nasally, recta and/ or

valgneats.yguch as aapmglm @fﬁéep nqpthnntqrwiems gyne@r auch
ul ar Pre

|
CUPRERLS A7 e Wiy Brinegroana 4ot b ToliiRY using ndard
RBEhATILES. Qﬁrbn'ﬁ §t91b|B@|rF|§M \tﬁé?ﬁaémfa vector has thg sequence in

non-differentiated, or partially differentiated cells
2D [BSNSt Bn cAII’desnaIivdw o eoresteidtméy lireoinkchglesl. inMosiral
preferably, delivery is to skin epidermal cells. The.
M?%P@%ﬂﬁ\"@ admini stered to a subject in a nmanner
conpatible with the dosage fornul ation and in an

anmount that o \QH cﬁlﬁeﬂ so%lélrﬁ.&tl(%iﬁﬂclié’ c@ﬁg{rﬁﬁ of the invention

t her apeut I cal | ve erapeuti ca
Qﬁé?@:bhvmls’ﬂm/uﬁtor rabrd ety eﬁlﬂﬁﬁrl@pl‘dmﬁt&r@t&fmed herein.
conpositions will be sufficient t o bring about

trhuts thatcopstipiceveay Fompsised BliselEy @ dumdirici pemoters and
‘ fall in a rel at,i.vel ran

o R Qe S PR rHRb oy e e HrFpat o, Bl ETge

t td 1
(CHmBAL FShReR S%?“é*?"éfiﬁ%?@“%%‘%@g‘””rﬂ"'eféffat?'%?c?%‘??
aepdrgtely dpsmably-Himkacbto atdienieyaite forinsértioacess abying

w Il vary _depending on the age and general condition
SeaHRRCE nHNYS dihg cCHSTHHFtIMawEeXaressdW pethsae: faus sive or more

'?‘HS eé’é&ﬂgnsse%% %$ i @rﬁée gééﬁgée ew;ﬁ% e%?:ré)stgggbrgay be any of -

rtﬁ@ﬁ’é |s)éeé||¢'bGrHBrBﬁﬁ Inha eafern@d iRbEtice! eRé 'cBﬁstrTB? has two
"Physi ci ans Desk Reference" and Goodman and G | man'.s

‘nhmnenamramm@ with & kawhg ﬁwem@upgwtequehcaroeemv linked
or theégur pgse of determni ng t he anpopunt needed. 57
Aegaffgn higlpfethediye SEPBRTHSMAYY Restippapihed away from
e%Eh%tﬁEPm utility determ nes the effect the el enent
has on expression of a pol ypeptide. The basis. of
conparlson for testing utility of the elenents is a
' base ImpxathIar gﬁeermisttt;uc(wmndsswotMIhmmm nedyeeypréss the

plasnid with a /Ugr onot e on 9 bases of
tg ﬁé ag ﬁ-rfhcemamm b@césyabwwh@ci%w @ny of

OB IrlorRaaLAl Lod el e, JROETATS0PE Jufflr | ve

expression o codrng“sequen base
vector is pJVvr7384, pJV 7401 , pJV. 7450 or pJV 7533.

Het er oh @gees widreans comdtr3ct/hBs raukiphsidritner®d prsrABRSrefeach
may 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 chimeric promoters may also preferably comprise the
5" UTR of HSV-2gB pre-S2. One or more of the promoters may comprise

the poly adenylation sequence of the rat beta globin gene.

In a preferred case, the nucleic acid construct of the invention may

comprise two chimeric promoter sequences, with each promoter



sequences, exons, 5" UTRs and pol yA sites are swapped
into the base vectors t o create test expression

woe@bnsE71 Thus functional variants or fragnentBCTGB209/004279
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tested. The base vectors and%Best vectors are
transfornmed into suitable host cells and the cells

anal ysed for pol ypeptide expressjon |evels. Preferably
FRESHEP P8 Dol DPEMRG inked § 2cionigt sits whidh hasimesdine

o T

which is conparable to the base vector, for exanple at
| east (ahe sAREMN immetiert edrly Prahetaleyuexpeessi on is
tested in nore than one cell type and with nore than
one cdll ng e@quémng at leasup rgbl ef expri2 ebthahCMV

protocol s are provided, for exanple, in Exanples 1t o
bel ow. 58 cdﬂﬁlgféﬂr@%de'ﬁﬁﬁﬁ{[}’ggﬁrﬂ%i ?@fl Assay Were the
POl Ypegt i d& hoerbRoBRIAFER Brbviddl AR ufk HFSIAT
test may be carried out to identify functronal or
pegipncefl tnel FCHN\Eneajoe thimedidte watlyegje@nent s. n t he

assay, the effect of an el enent on i nmine response i-s
determined after delivery of an expression vector t o

a t estVigh 5%@%%%%“?%@3@ leeadhta onpehimerig@iomoter

- BBolifty £RTACSLLURY ahdnetbifd UHUNSdLRRONPE; 111 HPS -

are vaccl nated w Sé Vectors o
eacbding aoLTBr suk et aEheabevstrudiedsh tierefirkeslppss Ahb &I
an appropriate anount of tinme and anal yzed for
gHPUPGeyPrede@bly: This experinent is performed twice,
and the antibody levels fromall the groups in both

exper | re.plotted. Functignal elenents will give

7 B8 bORRLBaBLE 1BtrBh 'l sash ISt i e HR okl e inston
iMsdidhcexperiments for a particular antigen than the
base vector. Preferably, the result will be seen with
nore than one antigen to denonstrate the breadth of

uthé isequence Racedisgegachs) T isubuhiatis eppraddgiinkegpanehe 5’ UTR

Sﬁiﬂ@?l e g:?rgeri ntal protocols are provided for
& 8ré™f fe below. C Experinental Below are
exanpl es of specific enbodi nents for carrying out the

Pr&RSNLT Igh¢8RidPL eq Jé’rﬁ:eqlé %Hélrﬁxgy HrkeQ b at grgaa globin

illustrative purposes only, a are not 1nten

bene polyelenytribrofedender esent
A polynucleotide construct of the invention may be substahtially
free of or associated with cells or with cellular material. It may be in

substantially isolated form, or it may be in substantially purified fotm, in

‘which case it will generally comprise at least 90% e.g at least 95%,

98% or 99% of the polynucleotide or dry mass in the preparation.

The present nucleic acid molecules may be delivered to suifable
host cells, for expression of a polynucleotide in operable linkage with the
promoter. Preferably the host cells are mammalian cells, in particular
human cells. Suitable methods for delivery of nucleic acids to éuch cells

are known in the art and include, for examplé, dextran mediated



invention in any way. Efforts have been made t o
ensure accuracy with respect t o nunbers used (e.g.

wW@ewsnss71 t enperatures, etc.), but sone experlP@ncalz004/004279
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error and devi ati on shoul d, 61‘ course, be allowed
for.59 Methods Standard PCR Conditions The standard
PCR condltl ons used for the construction of vectors

VERNSTEStipRy clGHIM phrspRRte BECIRIFatigN, shairarseation anfd direct
r n, Madi son, W), 0.400 Meach o
eacgg%?aact% #'g%%'hﬁfélr each dI\ITP (USB, Inc, Cevel and,
2.5/ / Taq pol ynerase (Pronega Corporation,

I\/Iadl S ks d¥é¢ribed abgvd,earplialetc BB, cdhﬂh@rsehu@né)@'fﬁ b, coMfruct
a mneral oil (AldrlchChemcaI I nc, MIlwaukee, W) . ,

aay |e@90derwether@@uo:al1wrenelﬁy@m |p@iyr(emdae§@arm|esemnc

rC&TtSPWmIS ﬁpg@ﬁ%regﬁe Cy%%dd gqr oﬂgl&r@atﬁf? w%z%m_hﬁ%‘%% Of gene
B ripy: udiky @grﬂalﬂc%é?@ daiivel) r@’fH?:'o'IJ S:Lﬁ{db‘?g n’?ét%%ldgtf%r

were renoved fromt rea I on by usli

) @eAQLdeik/&RCEr@knonlatﬂlmbrKj &s Gﬁoalg@éd bﬁbWVaIrf%]ﬁUé\lelc acid

prior to cutting with restriction enzynes (New
EP@}PSH@SEQ% %96“8@@6r¢l916r|\m§ectm to @@Rbmcmgrcakemwely,

%%ﬂvgrré%eg %\}noe{ ggl?sn{jglgvé%grﬁﬁﬁﬁ%tspgwdgfvvih%ﬁaftlef I’clge gells

¥iré 6insplahaeiinatiel @dfjedtBsAg) vect or panel s A nunber
of plasm d expression vectors were constructed for

expression of HBsAg. Starting materials (i) pWRG/1 8
( Roy, FRr use.iainuclgie ecitkinimamisationder & #¥8apywthe hucleic

Co@?@f?@@&dﬂ%eﬂ's idtedes o pael phesaceniEd
rafioh8e Tﬁ%a%eo(??ﬁé’"gﬁmﬁt%nﬁyd Q{?&ﬁ%\??e&f}%& HBs Ag

o I ng sequence W th egl ons

$ordiiRationi ohetnis B iEsesrat nédtt o dol o, b IsiBR Girk RVaR8Blke to those
response60 el enent) and the bovine growh hornmone = -

plilloddeibe art-ofof eyemmnle, BRpRYsitipng prtﬁrl]am onge or more

8 that exchan the ra
RSN BhRUEETE 8, PURBEPIFAIARD S il ducn as o
DNA plasmid) can be combined with one or more pharmaceutically

acéeptable excipients or vehicles to provide a liquid preparation.

Auxiliary substances, such as wetting or emulsifying agents, pH
buffering substances and the like, may be present in the excipient or
vehicle.. These excipients, vehicles and auxiliary substances are generélly
pharmaceutical agents which may be administergd without undue toxicity
and which, in the case of vaccine compositions will not induce an
immune response in the individual receiving the composiﬁon.
Pharmaceutically acceptable excipients include, but are nét limited to,
quuids such és 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



(a) PJV7384 (CWI(no intron), HBV preS2 5' UTR and
RBGpA) pWRG/1 8 was PCR d with JF93 (SEQ ID NO1 ) and

wo-2qoSE87D NO. 1 ) using standard condi ti ons andPCT/GB240H 004279
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30

Sa and BamWt o isolate an iflSert fragment contai ning
the CW pronoter, exon 1 and part of the exon 2
uence.. ,pAVB, (ATCC, Mannassas, VA) was cut with BanH
a%‘:‘,’t ggid ? éuiCEcﬂSa?@taFP%r RERPIONELesy TaAloNatas, b@@ﬁ@@ﬂieﬁeénd

h
R il T -
gemeascmte;raaW&Macéuﬁgwacwmgbmmpehetﬁé(’zosérvé%é 3
PVWRG/

fragments were ligated, resulting in pJV/29
\ﬁéablbm,@am@waﬁmfnepgpm RISESNDO MNTThey naadndlezanes(lsta@y ,
th Bst X .and 0 isolate an
b b it n Hia CoBipairRBy Erme’ co e rabmgapissaghat
. : _ :
et B é%‘@%‘lé%%%“??éénﬁﬁ?s bt bR AR,
fprlngnnaneu’rmsl dradas ed dexeosbf bogroiss, krabes, PINA8SE. mbRhitol,
PJV7382 CM\/Sno intron), HBsAq 3' UTR, HBV preS2 5 UTR
SREPFAGHIQSItY \ﬁ%’ﬁa'%a%nd:the lke.h Other awitabisasartiers include,

SER, L BR ERS. SR Mp RS BU 05 i gpospircs,
Hﬁﬁlégadi@dtd?fhr&ﬁﬂeﬁan Rsci B m8ieWatr Sidight PBM&P@Y hne

and Bc to generate an insert fragment cont ar ni ng
ghjcols (REGS), and ¢Bvhinatiodi thgrenfquanberaugh tiseussio R

' w th Xh d Bgll 't t
BB Roe SR fod SR Rctp R, babaIos o %Bihéniﬁﬁbstances

A AU DA B, CEIEPRE  ro

- Tooe, Nai. 199[11) lincomloratedhdrBIdy vefer&lede.d out of

plasmid p "rins (unknown origin) with priners GM 0
(SEQ D NO, 19)..and JF255 (SEQ D NO 20). The PCR
pr oduberigd fagititaipisoBaugeisnaris r@éﬁk%@ndmrcﬁmﬁﬂlon

| SRR PRelln e Ralke A e thume cun
oo n NG e 5 oh PO RLS] £ ot e A GR  adptoxin

ag@ncrqﬁwmgtramsfectmn wacifitBatgvelnidiesadRicht a®ligesanat 6
ﬁ iR zﬂrgaer %%@ﬁ@lrg tﬁglb'cv\y{}l}‘gg@tegetoldneslsretr n[l{:l?a?cmaegltd s
molecules. ’Anionlc and neutral liposomes are widely available and well
known for delivering"nueleic acid molecules (see, e.g., L@osomes: A
Practical Approach, (1990) RPC New Ed., IRL Press). ﬁCationic lipid
preparations are also well known vehicles for use in elelivery of nucleic
acid molecules. Suitable lipid p,reparationsAinclude DOTMA (N-[1-(2,3-
dioleyloxy)propyl]-N,N,N-trimethylammonium chloride), available under °
the tradename Lipofectin™ , and DOTAP (1 ,2-bis(oleyloxy)-3- '
(trimethylammonio)bropane), see, e.g., Felgner et al. (1 987) Proc. Natl.
Acad. Sci. USA 84:7413-7416; Malone et al. (1 989) 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



Exanpl e 2. Construction of herpes sinplex virus
gl ycoprotein D antigen (HSVgD) vector panels A nunber

Worooshzsm d expressi on vectors were construct eRCT/GB2004/004279
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expression of HSVgD. Startin§9materials (a) pJVv7334, a
derivative of pWRG/284 (pJV 7284) that repl aces the-

W dil?_ sequence vvlth an in-franme Nhe directly

g@%’ am ng8$ qatiatie lnids mavoResierably bevusedhin #sebistion

K BanH. t of the HBV Enh -

W'ftﬁ %%%}%%Igm'g ?odrerl \% I?\;@SEE ‘g@‘ﬁéz (Pronega) with a

muﬁbbatuﬂvlaﬁﬁm{mamhﬂi) BiipPErhdierbnisteeRoRlragiitai o
activa

sequence t o the human tissue plasm nogen

P?%O%ﬁ'%thqietrﬁn He added Sortbeminivedipib erdipoeof ( a)
t I HBsAg, 3' UTR, HBsAg 5' UTR
BrePaiationy lEte SRRMGNecty brr Mo teevas g lnisrmiacenal ou

PlibAcatidre N oDONAx C . Col umb

VD) u5|c¥1lngr| m@%@%ﬁﬁg@g%%%a Hlbe% lregsg@'@ounds

B\m:l?z}? GAtAW&EramitidiMe 8 dNalecaishie Ré dal@ 98BeE}. € an

nsert fragnent. pWRG7202 was cut with Nhe and CoRL t
éﬂbU%%TﬂQi? Nor JYPeRB/ 19 @Mhi ch the insert

fragmsnt was |ligated, resulting in pJV7391 . pJV7391

| I t rt
}"’?zg%?]ttev\‘&%ﬁr}{%}y\z | ngﬁ‘tﬂﬂe 9 nd% gg&e:@ %@%géf invention
mk\/?ﬁe’%énmaﬁsmétea\{\ﬂafdhof‘ﬂf&j b rBMEidte vg?ﬁﬁéﬁttﬁu?ate

vector fragnent into which the insert fra
q:q:rglgfsed Suitadls Parﬁig:uﬂa‘tep:WFJQIQchmeSthoeetdﬂnv@dnﬁbﬁi s of
ession elenents: the hCW i mredi ate

Ry C e B anbnof st el aschigh mipronaiciess dsived
£t
o Bk PR BNER LSBT TS o
dlof198YpPy@rmeRes. 10:360-368R Origsn ;bmrematé%%&%@é?a

%q% PJV7399 (CNV(no intron), HBsAg 3' UTR HBSAg 5’
MYEREAN aksP, bprHsednifesexampls, molyhers) SUE9as wadylysine,

@z?c‘fgtﬁlggfgoﬁ@{% ﬂg 81 SR ‘%X;? gﬁ%wa?jlncemaswwten a:" cnodnej’uggt%s

of these molecules.

Once formulated the compositions can be delivered to a subject in

.vivo using a variety of known routes and technlques For example, the

llqu1d preparations can be prowded as an m;ectable solution, suspension
or emulsmn and admlnlstered vna parenteral, subcutaneous mtradermal
intramuscular, intravenous injection using a conventlonal needle and
syringe, or using a liquid jet injection system. -Liquid preparations can
also be administered topically to skin or mucosal tissue, or provided as a
finely divided spray suitable for respiratory or pulmonary administratlon‘
Other modes of administration include oral admmlstratlon suppos:torles

and active or passive transdermal delivery techniques.

Alternatively, the compositions can be administered ex \/ivo, for

example delivery and reimplantation of transformed cells into a subject'



containing the 5 ' ends of the kananycin resistance
gene and the CW pronoter. pJV7384 was cut with Nde

wa@aps83pr1t o isolate an insert fragment cont aPei/G§2a0ne04279
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PIV7400

3 ' end of the CW pronoter, 56he CW exonl /2 and 5 '

end of the 5'-UTR from HBsAg.. These insert fragnments

were inserted into pJV7392 from which the H nd3-Ssp |

faradmeavn eg. r éaxx\rami-mewatﬂd tragsfectipdy/é3RUurb dHasphate
;) CW(RI A) HBs Aq éJTR HBsAa 5' UTR and RBGPA)

RTRFIRIGLE; § fopﬁngf@za% iregh stipinieatian of dnjomgcle).

pJV7384 was cut with Hnd3 and Nde t o isolate an

i nsert t : A

anany oo BE R et driciBrat o SN hih amgpnt that

Viasoenpatililé hvitdlehe aodads wd)rrhulatlbﬁ@ahﬁi ﬁhaarwilm@r t

fragnment containing the 3 end of the CW pronoter, the

GvRPkylaRticaly padidrahpraRuticabn¢fecsive. éin aperopriatd Rffective

f h f d
S R b A it
"t%:b’hé 'o"ﬂ%kilnmpbh\gé‘r@%X r(oQJ)tlnPeltVZ\st ]:I’ f(e@"MQWCI'aHE rE?éQk

Ag 5' UTR and | ess version o
Wé&@@aﬂmdcb@ebdmheﬂwb@ﬂﬁmlnl’@%e Wldgwalcﬂiﬁsw of
\Aflth Bspl\/D\ and Bg t o isolate an insert fragnment

Fitis 13 useTullpd the RUIROSEYD dgtergaining thevapeunt

B! P LR, P oS0 o kB e fER Y ose of
nﬂ&&%dmm.a@mm faineviBisinla taRgebsOibudoRt « M@OOA’ ,

renmoved, resulting in pJVv7401 . (.e) PJV7402 (CW(R

Hmmg:r@'fmhlxaﬁdm@@m 0pg3' - UTR | ess version of
pJV7400 was constructed as follows. pJV7391 was cut

th BspMD\. at t f t
Cont sl ehg PAGRSES R sideiat 805s et 8181 piondn ay be

%%Ed%%nﬁmdtloﬁnﬂ/lﬁoﬂoﬂ\epnh f%l'@ta@lg %%Vjﬁ 8@%33(& the

These insert fragnents were |gate from

wicteic bl Gepetrddl magRie dnagiiehbsavdssedivay Rerein for the
resul ting | n pJv7402. 64 ExarrPI e 3. Construction of Flu
pePEgssifeal 9BAdi Ve they h@J\scmrs@rL(c(cmmbeumc@mt)ruct

EREpSing, TP RforEaR ders. TB4 BlpRRIA f%aghffongwa‘fs may

@mpﬂw $hd E%Qﬁelﬁ%%ﬁaoms?&) tf@ﬂﬂvéﬁﬁ@@

In the case where one construct expresses an adjuvant and the: A

other an anfigen or antigens, the antigens may in particular be from HSV

_ or Hepatitis virus (particularly Hepatitis B virus). The antigens may in

particular be the HSV ICPO, ICP4, ICP 22 and/ICP 27 antigens and
preferably all four. ln‘ cases where such antigens are expressed, the

adjuvant construct will in particular express LTA and/or LTB and in

“particular both.

The two constructs may be administered separately,
simultaneously or sequentially. The two may be administered in the same
or different compositions. In particular, where one construct has an

adjuvant effect the two will be delivered so that an adjuvant effect is



(SEQ D NO 24) and was cut with Nne and Bgll t o
generate an insert fragnent. pJV7401 was cut with Nhe

w@nwsMBeA7r1t o generate a vector fragnment into II/GB2G0WO04279

10

15

20

25

insert fragnment was |igated, riesulting in pJV7450. (b)

PJV7452 (CW(no intron), HBsAg 3'UTR HBsAg 5' UTR and

RBGPA) ‘A 3' UTR fragnment was PCR d out of pJV7389 with ,

peene tiat lSthe( ishQube h@ﬂcﬁisea@dwe}%vwlﬁﬁ@ @eé@r%@d/wﬂﬁor a

cut with BspM\, filled with T4 DNA p nmerase, an

Ilpﬂﬁ%fr Reriog ttharrs@‘l the adikeart badingt bgen a%wnmgweahthh the
gl abs). The was, t hen cut

2GR 4 A BerEed TR ants ey B sl v BRlivered in

Fhb/HAneé coRRALIRNS!, $rReerBBPon tREIsAMe E’Qr%ﬂggrﬁ@ésf:m

with Bgll and coRl to generate a vector gment i1nto
which the insert fragnent was ligated, resulting in
pJV7438 q pjefpared458bodMAIRI H)e RBslAlr SCidBdRsanttRBGTAR

A version of pJV7450 cont ai the . Rl A was

dBvRtQe eEg d ﬁﬁ versa| tovier 9‘?5‘3@3%8‘&'%@ rarticlg-medistas dedivery

té?h%t%ﬁ Bﬂﬁ@ of @ Hetidtel bR £t a%g%mn% g%l\éﬁggm’?ch

0 generate a vector

tdrepamsRirs 4reagiormh inaise bigat ed, resultl ng in
pJV7458.65 (d) PJV7468 (CW(RIA), HBsAg 3' UTR , HBsAa

- 5" UTR and RB%)A A version of pJV7458 contai ni ng t he

3' UTR RarticlesAgr wastielemsediatackdelivery snay he: fopmeramp caating
with B and .coR1 t prqduce .an insert, fragnent

h bt sl A graebrfe RSt r i R e G

Wa?ﬂ‘er\%ﬂ'dsn@‘g vafiel) of t@cl@rﬁ&@ésakﬁoﬁmViﬁ%‘ér tr @dTﬁBF articles

into hthe insert fragment was |1 gated, resul ip

iane s&\60468 frdfranptezials Govich have |aoswtszl8elb53|g‘¢tlm \lleetra)mge of

panel s (a) PJV7488 (CW(no intron), 3' UTR, HBsAg
@a[ﬁ‘ﬂeaﬁiéleﬁRB@%é"Vdé)ﬁﬁ%éqfa'”(r@céwﬂlébH h\oﬁygfp@ne@ Particle-

Ffsd égﬁ’ﬁeﬁ'mhd%% - dﬁ‘gBﬁQlya&\qné’f ﬁ’%r?lé: e%fl%\% '3\% gl%)eter of

ffr@ﬁrmnttcc 8T Fof @xalRfl@008tac3 aa] PrTEra iy (74P 2 MRS The
cut with e and Bgll t o0 generate a vector fragnent

ofptt i Wi @afrlﬁh@armerstzefwdbrcﬁmoume dempncean theslidmetay of

'tRe I%argeL% cells. Alternatively, colloidal gold particles can be used

wherein the coated colloidal gold is administered (e.g., injected) into
tissue (e.g.; skin or muscle) and subsequently taken-up by immune-

competent cells.

Usually carrier particles are selected from inert metals. The metals

~ are inert in that they are not physiologically active. For the purposes of

the invention, tungsten, gold, plétinum and‘ iridium carrier particles can
be used. Tungsteh and gold particles are preferred. Tungsten particles
are readily available in average sizes of 0.5 to 2.0 um in diameter.
Although chh particles have optimal dénsity for use in particle
acceleration delivery methods, and allow highly efficient coating with
DNA, tungsten may poténtially be toxic to certain cell types. Gold

particles or microcrystalline gold (e.g., gold powder A1570, available



(b) PJV7533 (CWI(no intron), HBsAg 5" UTR and RBGpA)
pJV7450 was cut with Bgll and coRl to isolate an

WO p®sen03577r agment cont ai ni ng -t he RBGpA. pJV7488PTEEBRIE/004279
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with Bgll and coRl to generab@ a vector fragnent into
which the insert fragment was ligated, resulting in 3
pJV7533. (c) pJV7551(CW(RI A/ Wel), HBsAg 3' UTR, HBsAg:
FraMREsyedh RECRA)p. p EWED Blevas ke NBX avif) lats & Findass eCwithvihieh
Xho | and BanmWWt o isolate an insert fragnent

doRsentnmegheds Qald mo%ﬁ@pr@wﬁauwfmy pusiza gavailable from

h Xh I d Bam\. t t f
b R RS g A0S o BB Ao
5,
E&’d&éﬁé‘i%'e*@%gé%a@%ﬁ%ﬁ%ﬁ‘"@xﬁ?ﬁﬁ“w'nﬁ%@5 il énd
ireduaec taxicitys evlicrbcagtaiine golt provides bihivEeNdl purdoiet size
t gh RIA. pJV7533 was cut th Xho | and BanW t o
d‘gﬁé' é'i“@natvlé'GPBY i they ﬁ%"rﬁe Phg‘o T whidh Heavevesethe irregular

Rl ) %&856%'!;5% e e
WV 38R e d with primers JF357 (SEQ D NG 29) and

JF365 (SEQ D NO 30), treated with T4 DNA pol ynerase

to bl unt the ends, and cut with Sal to isolate an
i nser tA Nuaehasef I@@@hcrq;s ALy klv@warﬁm hayebeen aleseribed for

J 89 h.T4
Borgng orireciftapiia DA Br B SRS GOl br e eh pegtictes.
IO RS G MEBRbAS geh@EHTR/”éomBﬁﬁ% é("ﬁ'réd’bttehﬁlrie@sﬁgaunt of gold

fragnent was ligated, resulting in pJV/
R} \VdBGStemIWTtBBSlasasd PORA dCall,hampt spemsidite3 9T hé SeSulting

NGO, 31 ). and JF406 (SEQ D NO.32) and cut with Bgll and

S8yt i wordexethseptingaliyering ébﬁtcaaﬁnagorpﬁedtmepto ensure
gﬂmﬁl&f o1a‘ﬂ'\é Fga%rti%ﬂl NJIB ' h?ter rgé?t%mﬁ? H\MIQIC aCId

prepare a vec nent
ithe @bltéd paErtdlbs Was He ﬂ@h@@rreﬂewélﬁutém(a 'rﬁe%ﬂrﬁé’soanc{ c)
pJV7549 pJV7468 was cut with and coR5 t o isolate an
ialewred ta dymprior tousai noﬁgdmtar@rﬁmas off a sepHBYhodule or

JV7530 wa
%agyglcte Ioor loaded m'?o a Jellvery cassette for use in partlcular particle-

‘ medlated delivery instruments.

As an alternative, thef poIYnucIeotides of the invention can be
formulated as a particulate composition. Formulation can be carried out
using the above-described standard pharmaéeutiéal formulation
chemistries. For example, the polynucleotides can be éqmbfned with one .
or more pharmaceutically écceptéble excipients or vehicles to prbVide a

suitable composition. The formulated compositions are then prepared as

particles using standard techniques such as by simple evaporation (air

drying), vacuum drying, spray drying, freeze drying (lyophilisation), spray-

~freeze drying, spray coating, precipitation, supercritical fluid parﬁcle

formulation, and the like. If desired, the resultant particles can be

densified using the techniques described in commonly owned



wi th BamW and coR5 to prepare a vector fragnment into
which the insert fragnent was ligated, resulting in

wWQ@I3sae767 (d) PIV7563 Prinmers JF256 (SEQ D NErB&B2@aao4279
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JF257 (SEQ D NGO 34) were annggled t o prepare an
insert fragnent consisting of a multiple cloning site.
pJV7549 was cut Nhel and Bgl2 t o prepare a vector
fineeynetidnalrRublivhitioh bW O 9F/4 81880 RdrpYRieliHERéiAthy
resulting in pJV7563. A pJV7563 plasmd map is
ﬁﬁfﬁfﬁﬂ@@- in Figure . The base conposition for the
pJV7563 plasmd is provided in Figure . The conponents

and thegjr posi,tion in.the plasm.d. pJV/563 are as. .
ol | ovd 9sr A cord b asB A aih BUCRIS 2§ itites having
Kagiag Y Sih b % AGR O fYaBEGIULBOg !

903 861-%8% Transposon 903 gequence? 89?%%5%%2%%%9?98 to
208ut 350 @ grdommise pré&i@8aldl yuattoud ) a0 etholie&deym; and a

fromthe inmedi ate-easly f OW 9-1 724
PRLIEIR QANSHATADONIGH TBEY PPOVEOL ] 16 APEHT 2B giosa’, 776l a buik
sl i | ite 864-1984
ﬁ%bsggﬁ*a%%dén fsg%né‘ééutsﬁﬁi éﬁcﬁi?ﬁ %Jé?géédgr 985- 1993

Synthetic start codon/ Nhel cloning site 994-201

Synt hé@ne: fdravdd)ahsi g2 6iciRe botn@feldg HBY reihas eeidfolecules
2545- 2555 A d vector sequence. No hits agai nst NCBI

dedabaseskagsd-in sdwlRa dograes-qfl obItidgsel senteingrat iSeieh
ion 2687-3759 pUCL tor. Exanple 6 . .
EBRLTPRE oW camafien ap T BtsR T e EP OB e IQRin g g
. ol | ‘
:éggagl Fr agﬁgﬁ?fﬁégﬂg@eﬁbdel %}rﬁ%ens (P?%&%g@%s 2
stariddSprrantht®BARN dpiBieARrBeetioall Gealedectm) taives d2ERs be

ith pri JF320 (SEQ D NO 35) and JF321 (SEQ ID
‘ﬂ'@@@%ﬁ{qgeeﬁ%@g;v%nq(ﬁsn?@py gf]ahg)éq)q%qlﬂlgtion‘untl(l usg in delivery

to a subject. The containers are preferably adapted for direct use in a
particle mediated delivery device. Typically such containers take the
form of capsules, foil pouches, sachets, cassettes and the like. The
particle delivery devices can also be provided in a preloaded condition

containing a suitable dosage of the particles. The preloaded device may

~ then also be prepackaged in a hérmetically sealed container.

The container in which the particles are packaged can further be

labelled to identify the com‘position and provide relevant dosage

‘information. In addition, the container can be labelled With a notice in

the form prescribed by a governmental agency, for example, the Food
and Drug Administration, wherein the notice indicates approval by the
agency under Federal Law of the manufacture, use or sale of the nucleic

acid preparation contained therein for human administration.

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



isolate an insert fragment consisting of the human
SEAP fragnent. pJV7079 (Macklin, et.al.) was cut with

wOb@b/0331ch Bgl T.t 0 prepare a vector- fragnent iPCDGBRI08/004279
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the insert fragment was |igatdd, resulting in pJV7507.

(i'i) PJV7508 (hTPAsp and hFc) Human DNA was PCR d with

primers JF386 (SEQ D NO 37) and FcAS (SEQ D NO 38)
ttoevardattargeaticaloel Tldo&gid carder pattidles aanibesidasably

fragnment consisting of the human 1 gG Fc fragnent. ,
FrAEdEs 128 reoyaklp Garmigrethesid osymova@vmt asl tp a surface

(3658 L ALTERY lbth P D g D el JBOPERS 183 prece

Aawwébéel@ra%r%nmen%’mbﬁ@ t@@ar@gt S@(w sﬂgﬁﬁﬁé’m Bejdseous
ol i go JF354 Q I D NG 39) was rimers

JHeSargSERvide N@eﬂmylbaddnﬂﬁBamﬁE@d) M%1253t An

generate the coding sequen rotl nin signal -
PSS 4P oy B SReRLIPBR Mo Potateeh Nex teH4BrO &S g o

SOy 8 T PR RO RRAG g% b0t S dle P ety
He3ohibeSHQ UDSNCatéA} No. G,J20e687 £ Arhtﬁh@f)@lera@néwge
for the tobacco extensin signal peptide.

Rnpeaatalsi isrfeseribed gk &P Pytantye 5ol @ﬂeﬁSEpeé’hedréscjoeur@ of all
R PR in Pkt Rl R R A

I\IO47) t o generate the coding sequence for the

chi ckepyrtiy¥RaZNER aﬁéogﬂé“adprﬁﬁts‘té#%d lﬁﬁ%g Bl vedWiel@Bd 'sgﬁﬁ e

signal peptide panels pJV/499 (CW(no i ntron) 8

'ddTiR;e, RB@h/as Hprset desanibedpn) UpS \Pa46imt (\Iﬁl\/ﬂcﬁﬁmmﬁ dm)
extensin s.p.) PJV/

d b
%Jﬁ%%e .grgt%/ én}'%) ﬁsgvtﬂg'aﬁgﬂ%weq%@%s %lemﬁewg )s%@ in

Inferhe R AEAERARS o DU A2 8RR ln Oy bASR R
WQSQ 3nasd SMO 96/20091E dil 6f e hovesédited hagsTRMy
into which the insert fragrrents were |igated,

' rféfﬁ!rem‘:(hg in pJV7499 (aprotinin), pJV7497 (tobacco

extensin), and pJV7500
Devices such as the one described in US Patent No.5,'630,796

may be provided as a pen-shaped instrument containing, in linear order

- moving from top to bottom, a gas cylinder, a particle cassette or

package, and a supersonic nozzle with an associated silencer medium.

' The particles are provided within a suitable container, e.g. a cassette

formed by two rupturable polymer membranes that are heat-sealed to a
washer-shaped spacer to form a self-contained sealed unit. 'I\/Iembrane‘
materialé can be selected to achieve a specific mode of opening and
burst pressure that dictate the conditions at which the supersonic flow is

initiated.

In operation, the device is actuated to release the compressed gas
from the cylinder into an expansion chamber within the device. The .

released gas contacts the particle cassette and, when sufficient pressure



(chicken lysozynme). (b) SEAP signal peptide panels
pJV75 (CW(no intron), HBsAgd 'UTR RBGpA, aprotinin

W@ 250333751 (CW(no intron), HBsAgd ' UTR, RBEpHGB2004/004279
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t obacco extensin sp.)70 pJV755 0 (CW(no intron),

HBsAgd ' UTR, RBGA chi cken lysosynme s.p.) pJV7499,

7497, and 7500 were cut with: Xho L and NheL to isol ate
as biUlHSelpt stiddgnigribreaohes e ngssHitd h&erﬁhﬁén@s(s:twéimng the

t hrqugh .t he signal peptide coding sequence of the
maégﬁﬁ%aénfqoﬁhﬂéepeﬂﬁaﬁ'%mzw for %ﬂaﬁagusﬁa deheery: oThe nozzle
e GRRIghAR LR 5 Vel and Gkl B&Herm to deliver

ts were t| ng i’n

(aa@ummw o) parml:ws‘iio étt@b%i%rﬁﬁﬂee@ﬁbmdeﬁ%é aﬁééﬂ The
(chicken |lysozyme). (c) hFc signal peptide panels
Fieneenis(@ad toattenuaie) theHBisgprodiged BRGhA, supersiriinigas
$ ) pJV7525 (CW(no intron), HBsAgd 'UTR, RBGPA,
B’&&tco extensin s.p.) pJV7526 (CW(no intron), HBsAgd
"UTR, RBGpA, chicken'lysosyne signal peptide) p_JV7|499,
7497, ; 0

a1 haa Ay bR et Mo RS b BaioR NS wo.
196/2002 2 htss ugemith@epdangsyeofca)d:ongameqadagae selirddeo

pl asm ds. \/i 8 was cut wth XhoL and NhelL.t- o
BrEperatesan é@Bverfm%vgﬁﬁmd FOMBOGHICER - tewenserit is

CRARERIS e oy h3l St BELS Palhenloh? B8Fd oy smye of
(acéhcfdkeﬁ/alv)éﬁﬁgbgéﬂ)of FxaMpleto’ acéSBadte l:tﬁé'#%'i‘tléﬂes HuaBRe
Secret ed Al kal i ne Phosphat ase (SEAP) panels (a)
paxtrcsﬂarl(/mwmﬁiahmn@rm)s pramAgd;]Seéﬂmcnd%Gb)é a/ ?mcj«mve

t t al] L an 0
oEBRLAtET feid alfebi ke seikasine haclfﬁ thﬁ/ﬁom%rﬁﬁwﬁsﬂng a
Bnaﬁé‘ﬂ %%Yﬁ@ﬁ%,ﬁé'%le RfRLS ‘ﬂ‘?th@%{}% ?X%f%r&é‘% surface.

and Bgll to generate a vecC ragmen

Whischudden enssion f:lammﬁlsta pesyderg@icothpdshse (WARIEH 78 located

pJV7531 Oéas JV7554 (OW(RLA/ Nhel ). HBsAg ' UTR,
RBCQB‘R owtgidecefithe dome) at a sufficient velocity, thus momentum, to

penetrate target tlssue, e.g., oral 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 released during this delivery operation, the system is inherently quiet.

. This design can be used in other enclosed or other wise sensitive

applications for example, to deliver particles to minimally invasive

surgical sites.

4 Particles may be delivered in vivo directly to a sﬁbject, oF ex Vivo
to cells taken' from a subject, the transformed cells then being
reimplanted in the subject. For )’n vivo delivery, particle injection is
typically subcutaneously, epidermally, intradermally, intramucosally (e.g.
nasally, reétally and/or vaginally), intraperitoneally, intravenoUsly, orally

or intramuscularly. Preferably, délivery is to term'inally differentiated



I vsosve s.p.) pJV7530 was cut with Xhol and BanH t o
isolate an insert fragnent containing the CW pronoter

W brosstT7RI A, pJV7531 was cut with Xho | and BeamiiGB004/004279

10

generate a vector fragment Mm@ which the insert
fragnent was ligated, resulting in pJV7554. (c)

pJV7568 ( CWf no |ntron) HBsAq 3 UTR, HBsAg5' UTR
RBHsAhosvevarethd pantiole® can@lgo pd MEliGEredas noh-difféfentiated,
Bgll and coRl to isolate an insert fragnent containing

t‘Pfepq‘JiE'\"r‘ll‘g dlwp@rﬁmeqizs@ﬂﬁsuEbwa@f%@llngf bigachamd skin

i neer ?ﬁ#r agnggne(ﬁggrqb?\é (feqh/%w eS;ﬁC?nF'ng er@%h t ?g)

PIJV7572 (CW(RI A/ Mel), HBsAg 3' UTR, HBsAgd ' UTR,

RBGPA, TiEd bekifdled wpd avBniStdted tBBVIRHEctiSa ch‘ﬂ'&nr‘{\ért(fbmpa’clble
Bgll and coRlL t o isolate an insert fragnent

cwithdihei dapadeef orBvi&idim Bnd il aRBEALUNPHATSEH bas cut

BV Bucall apa é@ﬁ%@ﬁen%{ﬁ@@vﬁ?&ﬁ@t&or/r\fe”&ﬁg?%%tkglﬁyo .
bV am@&ﬂ?’plo?t& Es%rﬁtg:atrheﬁ‘la?é gﬁ'@ls& s IE@SAQ

Vectors Using the atin an rac .
Autfficienntio g abolrIéatneriBet ﬂl‘egféhtloﬁ:W(dIé‘eadH 6©Bdndition
HBsAg3' UTR, HBsAgS' UTR and RB A) Chi cken DNA was )
PYRNRoRRS ranst wyitk fall yragelatisety F&B}Jeathdt SendE dgegnined

e Bl ot AR boBReT 8% ho haob TR R dmRiGer

AR GOVIERS aD00LY N rRBFCHAGBNIDAT] QGH'O”O/JBIJOXZ%EB%M

cut wth BanH to prepare-a vector fragnent

15

thes doseer o fvexgnetite mtlargatlmdnecrmaht wrild VIany néwwﬁg on -
&E PJV75 8% aﬁq a ﬁlré?}w(lntro“ HBs A
6299 ANROGNA RECPATHI AP b e ated fnd the

e TR B g 5%%%’?%%*%%? ot el SRR RS

@pmo;sﬁat@gef@écﬁManm,rnmaamb fda@l’llyld?ﬂeﬁ?imdsﬁﬂé'@éﬂ@ @ﬁnlcal
fromthe chi cken keratin Fcgene JV7488 was cut wt

sammg d her éparséciany &assrRefiergneertaricht Gootinah arh:bGllman s
ITr}\Se?IS rfngaac%rreglcay\@amsIcgraltherépéft?éjs tarrcl-,q.Jsc-:gul for the purpose of

determining the amount needed.



pJV7558. (c) pJVv7578 (HBsAg, CW(cA intron),
HBsAg3' UTR, HBsAg ' UTR and RBGpA) pJV7557 was cut with

w@00an0857BanH t o i solate an insert fragment coPSI/&EBR00g/004279
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20

of the CW pronoter through bidtron regions. pJV7496

was cut -wi:th Sal | and BanH to prepare a vector

fragnent into which the insert fragment was |igated, -
resul tAsgpyisn pJV7558. (d) PJV7579 (HBsAg, CW(cK :
intron), HBsAg3' UTR, HBsAg ' UTR and RBGpA) pJV7558 was
cut with Sail  and Bam—lt o isolate an insert fragnment

consi 9RPAFIMEEXRIORSIONMASIAY t hr ough i ntron 't egi ons.

pJV7496 was cut vvlth Sall and BanH | to prepare a

VT gat o VSR sk BOP TRy RIS e et

AehpAt ﬁa@fonA@ipbrﬁeﬁloEW@@SIMp@deHBﬁm b¥siet e cdtapstiSon for
On day one, S (ATCC) or B (origin unknown, versions

ateatlmabltétxapfMT@@jememﬂsSls\/aart@SQI\eﬂOédr ogeeemwl (unlessue

| gﬁbt %&%ﬁ%ﬁfa?ﬁhéﬁlq KL ARGV THEesE RO Sian e o

A O, U2 By s

\gtsbiarpdlyaddreyiateh eegioRPpbiitiohed itpadrial expriesioheofog @Bting
(Life Technol ogies Inc, Gand Island, NY) was added t

@eggﬁweofTqu rYeﬁ’(‘@ Page deatqris B/ 728hnbY ¥ gl 421, B ¥HA5E0
| | owed. t
R Zeoes HERrabagtausRe it QTR bed 88k rppromoter

ts@aheﬁces’z &kofs, BeOTRE afe@ﬁpmyx\egté@&fb &%bbbﬂ%to the base

Opt'imen(r) ‘at 40 minutes. At-45 m nut es e vector
aredtdrispof eredtetést)expoestionvectuse Thius Buhdingel heariaatsdor

l[lowed t o sit at roomtenperature for an additional
FAPRRLs ¢85 PRJe?ISds final incubation, the plated host
cells were renoved fromthe i ncubat or and washed tw ce

W th HE ] ' .
was’ a?gfaeld t o{/%%ﬁ?fbﬁ fec% P%&%ﬁs‘ﬂ/m vegﬂts f&%e@ rftHPsgP t%r‘i‘?e
dlost leells apdlthardellgi aha\lmdaﬂﬁ@d)l\}pbﬁwe)@érebw@nqa/éls
wells. The host cells were returned to the incubator

Znefesablyviammoalisine hosideellsuaneaisedor Seitablercsllsanclvdiec h

PP AR ehf GO A R AR e eeie: =0 2

Typically, a functional element causes expression which is
comparable to the base vector, for example at least the same as or
greater. Preferably expression is tested in more than one cell type and

with mere than one coding sequence.

Suitable experimental protocols are provided, for example, in

Examples 1 to 13 below.



At t o 24 hours after the nedia change, from50 to O |
of cell maintenance nedia was renoved fromthe tissue

w@iososE7pl at es and anal yzed for antigen expr eBGI/GB209y/004279
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- EHRREmMe

pl aci ng the sanples into rea&8ion vessels provided in

t he AUSZYME(r) Monoc | onal Diagnostic Kit (‘Abbott
Laboratories, Abbott Park, 1L). The volume of the test .
sanpl €Somparadtiveuipiinunogenicitgl Ageayof 200m with PBS,

‘then 50//1 of conjugate and a reaction bead were added

to each sanple. The vessel is incubated for 80 m nut eS{
at 40 \hegs m@ pabiPeRtidadovks pxPiassed imanamtiglesan farrther test

P deaifd SRR GO RERERE or PRRSERT PYGerresh or
%Y}%lt%q%'l’émerJ €[n Wa@éﬂe‘ihe@ff&@ dfdHéRmertth ﬁﬁhﬂfne

devel opnent reaction was stopped by the addition of
saspomse isadetdymanadl atier deliveripaafcan eXpnelaeloneaantpomO watest

2«?&‘%@%&%%?@%&&@ D iaLa o SLauee Lils (LS
5?%, on L%F’O%SR%S% %@p%@u\{iﬁdenargo\tﬂﬁr aaéted t\/p?h the base

b@%@ome@t st (VelkbrieraumBtRicted %6 abave. DSériaasei@MbateoDafter an
region) increased the expression of HBSAg in SCCl
@@uor@pna@ YROUAT Ph timegand analvtzed fea@ntibedy develst her

the chicken keratin or the chicken cardiac actin

UTR andipdrPellingi i PEACrESH e PRI Ehne B ARpo kiR rom
ol #HBsHDubs i$Feth leﬁme%)@@pé lottdd)- Wh&ﬁomaélameﬁt@fwm
Anti gen Expression by Beta-gal Vector Panels SSC-1 or

Bivesise doldtdeastr as highnas et higheasandibedyi titees lmbEbhaan e

9. At, eighteent q fourty hours a r the '
rtqﬁéohécﬂaé“%ﬂﬁéﬁﬁéﬂﬁﬂtt a%@% éﬁd/\‘?éaorangrﬁtfﬁ@b'yr the

TRl WL 2P FEne e FH3 o L de R drmBhe i

lbysadithboif Greity( SIOHY deRRrid(s) ifdhat axprzsséqoaq;arwﬁ 7) for
5 mnutes, followed by physically scraping the cells

of f. the | astic dish. The | ysates were microfuged for

t wo mam?aé%e eypedmental pspfocpis ares prayided for @srmplst inhe
I afﬁ%MBg{ were added t o 500m of reaction buffer
%@%Uw tr'ophenyl gal act opyranosi de, 50rM NaPO , -

‘pH'7) and incubated at 37C for to 20 mnutes. The

icgact igxpeyidsentbiopped by the addition of 500 | of Na CO
and read at 405 nm Data is :

Below are examples of specific embodiments for carrying
out the present invention. The examples are offered for illustrative
purposes only, and are not intended to limit the scope of the present

invention in any way.

‘Efforts have been made to ensure accuracy with respect to
numbers used (e.g., amounts, temperatures, etc.), but some

experimental error and deviation should, of course, be allowed for.



presented as the ratio of the expression of enhanced
(containing an intron, HBVenh, or both) vector t o a

wha®ws/033ct or . 75 The addition of R A the HBV 3PCIVRB2004/004279

10-

both el enments to a base vectgp (CW pronoter, exon and
polyadenylatlon regi on) |ncreased t he expression. of
beta-gal in both cell lines. The results for SCC 5
cell s Meghgdzown in Figure 3 . Addition of either ‘the

chicken keratin or the chicken cardiac actin intron t

0 a base vector (CW pronoter, exon, the HBV 3'UTR and
pol yadeaptard BE R egnditionsncr eased t he expressi on of
beta-gal in both cell lines. Results for B cells are

e ol eEs By R Bos B Vol e CaBbirOko ot ygprors
Q/@éljesaé"’%lE)ouéa‘i‘ﬁfF@-"i edréBufies o/ e iNViEAIRPRHega

Ei ght een rs post transfection, plates were placed
@orpoeaticr, Madisoas WEaOM Q@M emzh oheachvapsinest, \BOOW N of

PBS ( Bi_owh k ille, M Cel |

fe:asagoplmr{%’%dm&fﬁsfﬁv@i@dﬁ%ﬁé (ol pa e Fromega
: f

YRR ERleo Wi 4,4 PoERfat bRELNALRT o008, and o

Irﬁﬁm@b&ltdlpoﬂdhaﬁt@@erﬁldaouhcatvlmvmmeteewarcatsﬁraq Jheé PTC-200
washes between each i ncubati on were as stated above.

Thermbayasr WdddReseackial ngi Mﬁalﬂw&m MABwagrRrograRMesi . run

boratorles L G t n
e oo oue: SRYEr TRV ahi T BB A dc S5 C/
1]A@ Qg’ uﬂ?'@72k‘@g 4eg l?qf?j}jr%é'fbllr}bllhcgﬁ& er&)@t@were

2 St. Louis, MO and 1rr10fa:2
dehd\nednfmiﬁq ﬁc&aPCRI’rtelactmusbe/ lHFHﬁ’g(tKE’IQIA@ud:I{'EF}@’bE’ugﬁcatlon
MD) in PBS/ 0.1 % Tween- 20 followed. Color was
et 6Ringen losi Yglendig, 6f) Wsr P CUEURY Wikl begtyigiien enzymes

: oF | 1 e reacti ons were stopped
v(ﬁFW EhgpMdt%'glém L?ea’e 5 transferred t o plastic .

15

20

25

cuvettes and the opt| cal. density read at 450nm Data
i s pregiePOFlpasdudis wérel 2qRient 8@ afteR'cbSSingtoMnsure fidelity of |

. enhanced (containing an intron, HBVenh, or both)

vtbetamnplifieatibrhase vector. .Addition of RI A wth or
wi thout the HBV 3'UTR to a base vector (CM/ pronot er,
exon and . / ) . .

expr essi

‘ on. of Nepa AS SHEig 0
X g)lv% ?§FF§H&¥W‘ in F| gure 4 . Exanple ) In \/tro
A ﬁhs& § i'gen Expression by SEAP

A number of plasmid expression vectors were constructed for

expression of HBsAg.

S‘iartinq materials

(i) pPWRG7128 (Roy, M, et.al. Vaccine (ZOQ’I) 19: 764-778),

which contains the hCMV immediate early promoter sequence, the first

~ exon, first intron, and a partial second exon of the hCMV major

immediate early gené, the HBsAg coding sequence with flanking‘ régions (

HBV preS2 5'UTR derived sequence and 3’ posttranscriptional response



Vector Panels SCCl or B host cells were transfected as
described in Exanple 9. At eighteen to fourty hours

w@tdosn3’ne nedi a change, the medi a super nat ant BCTHEB2004/004279
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25

and pol yadenyl ati on regi on) I-ncrease

renmoved and heated at 70 C fgp 30 mnutes. t o 25 m
of the heat-inactivated supernatants were incubated
for 5 minutes with 1/ th vol ume of 00OMM

leldiABRE FHAtEbo PR drelwthfharhicad pelyahesphabasegion
reaction buffer (cat # 72-1063, Bi o-Rad, prepared
dBBbhing t o instructions) were added to the |ysates
and i ncubated at 37C for t o 20 mnutes. The reaction

Feaa i B3L7 R, BAENAN oD i o8 e plehes rabit

ﬁ&l@@tﬁﬁFB@aﬂfenﬁfé@i%ﬂ%SE&rFmB@Mj Pk %{?Hltp t ron, HBVenh,

ector t o a base vector, € ratio of the
expression of the experinmental signal peptides t o the
human (APAJ¥ 7884l (GMPinaintvagt 6BV AseSh &M TiRNaikd RBGHA)
the addition of RIA the HBV 3'UTR or both el enents t
0 a b@WRGELhZH WasRCBrd Wit/ FO34SRCaIRING:15) and F110 (SEQ
I | ati o] e he. i 0 ,
LB PO Shb e Gl I B8 S BRGSO B 1 o

idatdBih hddiRftagpnénthasiaivaed Gie CﬂWJﬁbﬁ@b@fexcﬁ%Q%nd part

t he expression
off tBEAROINN2 Seqlenes.| BAMEI AT Con Manndsgaal Ve prasiest with

from eithe vine aprotinin, chicken |ysozyme, or ,
T Al Bt k0T IRl Rises FR SR iR Bt g ne 5
efficl SRR, i i el | ,
ygﬁ \gﬁg-i u%%%’a%'gdngés Bl Bt ﬁe(%:feﬁ% }??ﬁgg%géﬁjf?@% oP Y7284
aedd suBKkdtis Sayinand Asiidrie generatexamekeor. fragmeént ito which
Anal ysi's of Antigen Expression by Human | gG F_Fragnment

Shgiwio psptt dagmgnts wsreligatrd, gesuliipstingelV 4298y e
transfected as described in Exanple 9. The nedia

supe I ed from:ej Ri. IS
art or TVRB A s et i ety GB97 (SR Nt
I JFOBRAISED M ENO! Y aritd cdt (ith BBrX 1 lan@fB@oab i8bkite RAMRABert
I gG (SIgma #13382, 1/ 000 dilution in carbonate

degrneny thaftfaantaiped thel3'-endl bf thbiBgdencodingubgidnons

POV 2O iANGE i, 40 BANG 42 tBia8nesen WBeter aedment
RN e R Rpafelhfed Efies: PR JePidy Prase.
e ?S) pJV7382 (CMV(no intron), HBsAg 3'UTR, HBV DréSZ 5'UTR -

and RBGpA)

pJV7293 was cut with Xho1 and Xbal to generate an insert
fragment containing the CMV promoter/exoné and the 5’-UTR with b’-
end of the HBsAg coding sequence. pWRG7128 was cut with Xbal and
Bcl1 to generate ah insert fragment containing the majority of the HBsAg
coding sequence and the 3'-UTR. pJV7284 was cut with Xho1 and Bg/2
to generate a vector fragment into which the two insert fragments were

ligated, resulting in pJV7382.



medi a supematants in dilution buffer (2%dry mlKk,
PBS, 0.05% Tween- 20). This was foll owed by incubation

wowdok/osd7vh O of goat anti human |1gG@ HRP (Si gnma BEBGB2004/004279

/5000 dilution in dilution begfiffer) per well, foll owed
by col or devel opnent using 00//! of TMB m crowel | '
substrate. The reactions were stopped with O of H SO,

~and r efadl pa 78D (OM\DARIA)| HBeResBIER, BBV BegRbIUTRfand
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the expression of the experinmental signal peptides to
tRBGBMAan TPA signal peptide vector. Addition of
signal peptides from either bovine aprotinin, chicken

I
ho. B rélins 08 et 2 S ks PCEDS 31 TLOSR, 9l i
aDnEESWerﬁg‘ﬁ?'vtntlﬁT%?ih?e@LCEWW(EESQCI’E) et 197) %JFQBSS (SEQ

esults for cel are shown in Figure 6

1D NOu8).ofhe RER-BoAyct Mg ButndthFBaniyl Iahdsm;e:rted into
expreSS| on vectors_for ni sati on_of mce a.

AP binesrizse R:Qf?$$%géeg&gtfn9 Y €88Pen For each
plasmd to be tested, 25ng of 2 mcron gold powder was
wei ghegd, i ' t ot dibj of a
Py JSANAES YA ¢ HRSs pdd P8 4 —%%bg%l
Inc, MIwaukee, W), the tube was vortexed and briefly -
soni caiB738hevgolkdt wash BiseX DfandefeaRit to gReletdi an insert
sperm dine replaced by a fresh 00//1 aliquot. The gold

vta%gmeatreeetm@agbt@ev%r@@(pﬁ@he s8séyg apdien regian and BRGPA.

NI Juhe sl b it BE AT b 451 blipt 8 . YoRa Fagmont

: Eﬂeﬁr (bl thé insetpsragfeatd Wad lighed, rre&@t.ﬁgtlhepﬁt“s@ﬂt 0

the gol d beads. The precipitation reaction was allowed
t 0 proceed for m nutes on the benchtop, after which
yweled e o off hieypeas ¢ ¢ dflyeppreopein Riadtigen -
Egsaﬂ three t| rreF wi t h absol ute et hanol (Spectrum
g nc, Gardena, CA) to. renpve excess
precipitation reagent s. The washed gol d/ DNA conpl ex
was t n?éétscf’le i /
pol yvpﬁ{hdyrro i@%ﬁ@“{ %ng%smé‘pg%‘t@&s?n&ﬁfg c{S‘nstructed for
xpdesdisn of HSV@aAr dena, CA) in absol ute et hanol . This
slurry was then injected into a Tefzel a tube
(l\/bl\/aster Carr, Chicago, IL) l|ocated in a tube turner
( Powd 286 Materialss) which coats the inside of the
Tefzel a tube with the gol d/ DNA conpl ex. After the tube

Btig[" Rg%gﬂ?%ﬁf & m&%{:@%@dﬁez&&w?@ ¥884f Wat' Bbfices

of "vacci ne
the HBsAg coding sequence with an in-frame Nhe1 directly downstream-

of the ATG start codon, followed by a etuffer fragment with a BamH1
immediately 5’ of the HBV Enh '

(b) pWRG7202 , a derivative of pGem3Z (Promega) with a stuffer
fragment that allows the fusion of a coding sequence to the human
tissue plasminogen activator (TPA) signal peptide downstream of a Nhe1

site.



| oaded into the X device (PowderJect Vaccines) for
delivery to the mce.79 b. Vaccination Procedure Four

WO 209503 7Iveek old mce were anestheti zed wi t h BCTYGBR0OHMO04279
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of Ketaseta (Fort Dodge). andgRonpuna (Bayer). The
bellies were shaved with a pair of electric clippers
to renove hair, and two non-overlappi ng "shots" of
vacci ria) weVg 39l (CY adtivedntrbe) HRBsAe\3'Ua R 45054 B'UTR and

the shaved area. The aninals were returned to their
nd bl ed at six weeks post vaccination. Bal b/c
mce were used t o evaluate the HBsSAg expression

Vhe nllie, BPeng et sV 28 S BERLT Sl gt h AR
Sesak (REvAEdd BRA6H AR TMtiaBiaMMB) XusWREKEmePs 8%l ( SEQ

sanpl es were harvested fromvaccinated aninals. A
VIO INIGE2 b ase A i(SBDaDeNCR23hmntiesas satplitds Mied qridhEedR1

into wells of a reaction v el . supplied with the
ARISRBEF JLeERA NSS4 %@Qme@tKPW‘%&BBé?t WEA ST Wish e and

it k-
R, 158 forag b ve B HR R b Bl o RS e E g was
Wgatat, Irebeding ihhp s@aped e, dil ution buffer t o fall : :
w thin val ues obtainable with a quantification panel

panel . 200//1 from each vial of the AUSAB(r) .
Quant PV bvasaaet Witkolael anghBg/z: tsr gereraippotinsert

enent oA d8R HACER Baling S R, RODRER B cur
WAsh ?\ﬁﬁﬁ‘legn@%nm‘ﬂ’t@aée@%rél‘aé{a Rllx@_etd}%gmaht HG wiidh the

wel | s were then washed of I I'tquid Teaction

g regnentToasdighteh shedtivgl ih pabs7 382 ThB0R¢dtbr obnsists
cgnbuga@e mx, after ich the vessel was seal ed and
ohdpdplawing expressing deqeniyy the RuMVinmedigieesarven

BB Cralonesl e fralPR AL -E MRS R pipfel S4hd exon

oblthe iV wpfETiinrhedibes enap gaddeehe At-LBMR fom HBsAG, NBe

col or devel opnent reaction was stopped by the addition

6pding sequanceciod HaVMd atheenbsthehantd Fofromh &l Bséag tainshs

aqrﬁasur ed at 490nmin a Quantum 1 (r)
E% ‘ophot oneter (Abbott L aboratories, Abbott Park,

IL) . This spectrophotoneter cal cul ates the antibody

| evel $80,9§7898NIG (kY iftSA) 2HEA J BEUPRIBEDNSEUTR and

.the sanple wih a standard curve generated W th the

GB&HAN i cati on panel. These antibody |evels were then

‘corrected for dilution factors. The data shown in

Fi gur %\n7in%rroenless version of pJV7392 was constructed as follvows‘.
pJV7384 was cut with Hind3 and Nde1 to isolate an insert fragment
pontaining the 5' ends of the kanamycin resistance gene and the‘CMV
promoter. pJV7384 was cut with Nde1 and Ssp1 to isolate an insert
fragment containing the 3' end of the CMV promoter, the CMV exon1/2
and 5' end of the 5’-UTR from HBsAg. These insert fragments were
inserted into pJV7392 from which the Hind3-Ssp1 fragment was
removed, resulting in pJV7399, ‘



the geonetric nean titers of all animls vaccinated
wWth a particular vector. Analysis of Sera for

We\R05/0847t1 M2 Anti gen Anti bodi es 96-wel | - Cost ar PCT/GB2004/004279
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medi um bi ndi ng ELI SA pl ates @3 sher Scientific,

Pittsburgh, PA) were coated with a synthetic Flu M

peptide (QCB / Biosource, Hopkinton, MA) at a ,

concenfe) auvorao IOMRIAN HRBSA§ B ORI, tHRYRY 5'UTR and

Wal kerville, MD) and i1 ncubated overnight at 4C The
were washed three tines with OrM Tris (Sigma,

St. Louis, M) / 50nM NaCl (Fisher Scientific) / 0.1 %

) TR i SRR e RS S PPy 720
rRA8 R PRA 3YHES- an%l Nogthpqsmard ah nﬁé&@tﬁa@?ﬁee{%&q@wg

room tenperature for one hour and washes bDetween eac
i theud' d%mdB’]OW@h@ kaaasiyatrenbsadienee gBagpane QNS @ro@bder. a
standard (hig iter, anti-M nouse sera) and a

mehaf 394 Weﬁwéw%mﬂrmdxé%wgésgl@it%mnwm@rtdraqm@mt

R BV AR P B s

1RIA), P51 Bng GFitHeH adTamérhqqusAéomh@% fhsert fra ments were
Bi ot echnol ogy Associate, Birm ngham AL) dil ut eg 000

|lnse%dimyt0nmw7392|§$om WhisvseEEnd3§sphdragment was
r taV| d| - hor.ser per oxi dase conj ugat e
ﬁe%‘&'{‘@dﬂ gt dil uted : 8000 in PBS/ 0.1 %
Tvveen 20 foll owed. Col or was devel oped using TMB

subst rg JWWCWHS%% H 5'01R S58RE
wer e stoppe € plates rea

wi th an Emax pr eci si on m cropl ate reader (I\/bl ecul ar \
DeV| ceA 3’ SuihRytesd eers@r) of BAVV/ BP0 Wae cbhnktaftédvas dollows.

I\fR(9 gl ar Devi ces) ysed to cal cul ate endpoi nt
tR fé LSV @R cHt MEth ﬁapi?@{ apd g4t Jeiisolaty ?'éﬂ%s%iﬁ@gment
SUBNGE the 3, A, I RS20 el B 20 vihs cut wih Bor2

neirm EcéR1 pbatSlatthRBAPA Reml. t'ﬁwe%bein%}QWﬂagrﬂeﬁtéJWe?e
7.81 Analysis of Sera for Anti-HSV gD Antige

Ansersed inds PéV BP9 oot \whichedieuBsmi MrErgpFEerls,gnpemttwas
(Flsher SCI t|f C, y:j[{dﬁburgh PA) were coated with

Oé’ﬁd(‘(ﬁ’§ n?ﬁ'%rpa] I'thaca, NY) protein at a
concentration of lug/m in PBS (Biowhittaker,

-\l keryj blg7499) (@W%h@lg Pl gﬁ;ﬁﬁ'a%tﬁﬁégﬁ\lzc The
rplatesl wer e wasne ree nmes W IngB. .

St. Louis, M) / 50mM NaCl (Fisher Scientific) / 0.1 %
Brij- 3% 3 Sithdgss vérsiorbdbph¥éd4a0t WwasKodsyructed as follows.

pJV7391 was cut with Bsp120l and Bg/2 to isolate an insert fragment
containing the 3' end of th'e HSV2 gD gene. pJV7284 was cut with Bg/2
and EcoR1 to isolate the RBGpA signal. These insert fr‘agments were
ligated into pJV7400 from which the Bsp120Il-EcoR1 fragment was
removed, resulting in pJV7402. |



mlk (Bio Rad Laboratories, Melville, NY) in PBS for 1
hour at roomtenperature. Al subsequent incubations

WORN08/03177r oom t enperature for one hour and wasPEBEGB2004/004279
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bet ween each i ncubati on wereggs stated above. Sanpl e
nouse sera, a standard (high titer,. anti-gD nouse

sera) and a negative control (anti HBsSAg nouse sera)
ver e diamtisld 3.nCafstirtion bk Flu RBSahtife Y¥ciyegineld

(Sigma) and i1 ncubated in the ELI SA plates. Coat
anti-nouse 119G (H+ L) biotin conjugated antl bod
( Sout Hal BJIMi/466k (eMVdRg inkkenleiRRAd Bi'YAR 3
di luted :8000 in 2%dry mlk / PBS/ O. 05%Tvveen 20

ond St ERkRY fahes o5y A b e 68860 f RHead a2,
TwssmHafnésoEpfﬁpegsm@qirnﬁeaéaﬁmw%mqeb N®:29) INB JF302

substra On'ngs MII . The reactlons
VIBEQ KD Nﬁl@d )aindhwiels $ ud rvdith éhedl anéngl%ad geEnedSi@nam insert

W t h an E reci sion m.croplate er (Mol ecular
[EAGpeat. Pgﬁ%@%w&as eu} W'@b% rm[% 2. gsnewa?@ vector
I
{RFEHY fita SfIcRCth 108 1Pk BETIHAREE, RRARGITY
IVEsged to the st andard serum which had a

pr e- det ermned titer, to mnimze assay-to-assay and

. pI ate-to-plate variation. Results are shown in Figure

. Acdb} EJHJH@Z M (neuindrenle HRsAD S0dER: itBsAg 5'UTR and

m%ons conpri sing these constructs, and nucleic ‘
ni zati on techni ques using these constructs

have been descri bed. Although preferred enbodi nents of

the sybjzegfTR fMyGikhe lvdAPERRE BN e PIMABBD WIS Phkhers JF84
detail, it is understood that obvious variations can

HSERAHENG: ‘2Bband2)idifa(9E@JDI NOn2 O aspiur withnitsa TR0, filled
Seh i DAAPAESTRor, A Nskerest ik cBale i domit 1 93y

N EHfidrfd Pfd?é‘i?é 1ETHRCOLGRER: AL e QY ang[hls'%‘[ﬂ%agg@& FcoR1 |

insertion of a codi I Nng segjuence 1 n opera

Wb tiolatee an hhgart ifcagpnent @ttainiig tied 13’ UMR hHBBAGCand the
pronot er sequence conprises: & a hCW i nmredi ate

SRERA peaient @ﬂvgécﬁﬁém cytpyyi 21anthgcak1Iteaganeasate a

SRt g et & w&&?g{henwgﬁ! et gﬁﬁ%astn %ﬁ%@ﬁ%ﬁﬁ’ i in
wt\m!sz\

(c) pJV7458 (CMV(RIA) HBsAg 5' UTR and RBGpA)

A version of pJV7450 containing the RIA was constructed as

- follows: pJV7389 was cut with BamH1 to isolate a RIA containing insert

- fragment. pJV7450 was cut with BamH1 to generate‘a vector fragment

into which the insert fragment was ligated, resulting in pJV7458.



region of the hCwW major inmedi ate early gene. 2. A
nucl ei ¢ acid construct according to claim1l wherein

W b@sh&via | medi ate early pronoter sequence (alCT/6B3EQ004279
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D No.1. 3. A nucleic acid cofbtruct according to claim

1 wherein exon sequence (b) is SEQD No. . 4. ‘A

nucl ei c acid construct according to claiml wherein
EPOVdgdigs Aanprli E8 s HBsdegBiv TR and ,

iﬁ#ﬁ@éﬁd fromthe group consisting of rat insulin gene-

[ A sequence, chicken keratin gene intron A

sequence and chi cken cardi ac actin gene intron A

seque ; r [

Al g aha e PN A B R TS R Al e

conptrusesd SEQMbWS: p3V7462. whAs it veits AgD dneorsdRHEd
according to claim1 wherein the chinmeric pronoter
PeRGre anjirsestdyagment epntaining theBsdie344TR arwinBBEPA:.

- ' t. o clai,ml whi C rise
@gf’%‘%g% I P BbRgrad %‘_cq%t%nie.r% SR Vactyrsrgment
AReONHIdMtHe MseHAirBY e GF ﬁt?étag, %Hdﬁ?g?ﬂ%’é@‘i/‘ﬂ%s.
sequence is derived from a polyadenyl ation Sequence of
a gene selected fromthe group consisting of rabbit

b- gl obxangead.. Gonstinucpiapi o Be-galrvectéHPshelgar |y or

3

| at e genes, the HSV-2gB gene, a siman CW inmedi ate
early n ) A nucl eic_acid
() 4 VIViNo, ABsAg 5'UTR and

M@enyl ation sequence is selected fromthe group
consisting of SEQ D NO 10, SEQD NO1 , SEQ D NO:1 2
and SEQ D'NO1 3 . . A nucleic acid construct ’
accor GiMg-hete (Claitact) wasPCRed wWith peoteps iJFeS5a(SEQ B!
acid construct accordingt o claim .

BB e tEe feFa TB 0GRS, nd Gt avic el cand a2 sor

EBfaEA Dot TR LM TP Ea R e By Paa52 wes
tobadao et aRdiBY/3 ite RinePRiet 4 @_@cﬁﬁq‘ra;gp‘irw‘éﬁlemtb Y9R%EYBe

signal peptide. . A nucleic acid con uct ~according t
imsertairagmentievas hgatedo dédtisg duedyd 488.pr ovi ded in the
cloning site. . A nucleic acid construct. accordingt o

oA mBHENE Gas EnE e AR P BB B U LSl BiltinAlr i
t he .
pJV7450 was cut with Bg/2 and EcoR1 to isolate an insert

fragment containing the RBGpA. pJV7488 was cut with Bg/2 and EcoR1
to generate a vector fragmenf into which the insert ffagmeht was ligated,

resulting in pJV7533.

(c) pJV7551(CMV(RIA/Nhel), HBsAg 3'UTR, HBsAg 5'UTR and
RBGpA) ’ ’ |

pJV7530 (see Example 5) was cut with Xho1 and BamH1 to
isolate an insert fragment containing the CMV promoter through RIA.
pJV7488 was cut with Xho1 and BamH1 to generate a vector fragment
into which the insert fragment was ligated, resulting in pJV7551.



antigen is an antigen of a viral, bacterial, parasitic
or fungal pathogen. . A nucleic acid construct

wW@ewensi7ng t o cl ai mwherein the antigen i s HBREYGB200A004279
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‘nucleic aci

nucl ei ¢ acid construct accorggng t-o claim1 which is
a plasmd vector. . A nucleic acid construct according
t oclaiml wherein the nucleic acid is DNA. . A ,
nucl ei @) oA\ NIVERIAGAREN | FiBRSg $IUTR apll RBEHA)
pronot’er sequ I'cCh conprises: (a) a | di ate
early pronoter sequence; (b) exon 1 and at l|least a .
part qfJ\ex5802va$ cubevilkCMiotagd Bametitatisolats by insane;

and (c) a heterol ogous intron %vi ded in place of the
HROTDRNACPBEAIBIIGTE KU\, BRAF RN TR ugR B At BIUAPRS was cut

; iyl | pni [ j ' f a.
BB PEE sl B BOLPHRRLS f el PRBRIRaR Whih the
Aheertfedgmant dras(liddted ( Psutintpir pranskat ed | eader
sequence which is derived from HBVpreS2 anti gen
sequence, HBV e-antigen sequence or HSV tye/e 2gD
ant i gdixatepledd ‘ ef ipd Vi Bxpressionl @JM78&He with
the chimeric pronoter; and/or. (b) an enhancer sequence

~which i 4‘6@ froma 3 untranslated region (UR) of
a HBs ce, or a 3'UTR of a siman CW .i medi at e

early gene sequence and which is in operable |inkage

Wi th the/zB8gBILS POFPEBYRR prithesIFBE NESEQNBNGE: 29) and
sequence i s downstream of the cloning site. . A

nlk6H ¢SEQI D NonsiQ)utteatedt writh hg PN polymmrase whdiwitrthe -
t he, hCW i nmedi at e, ear| romot er sequence ( i s SEQ
[9TYs, Bt &5 Wbl deuisHiars SRSt bR Lr g for o

G Ry rr@%i@té?r?%%r.‘ PSJWW O ﬁ/itﬁE%Q] Nge tedzwitl-ﬁ;%

construct according t o alm ereln

It Ar pb 19 geuase 1o biunt(ihe @ty rngdesutaviobemnce iselage begkctor
fromthe grou
fragment ingco WPliCh the insert fragment was ligated, resulting in

pJV7496.,

(b) pJV7530

pJV7389 was PCR’d 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 containing the RIA devoid of an internal Nhel site. pJV7496

was cut with BamH1 to prepare a vector fragment into which the insert

fragment was ligated, resulting in.pJV7530.

(c) pJV7549

pJV7468 was cut with BamH1 and EcoR5 to isolate an insert.
fragment containing M2 and part of the HBV 3’ENH. pJV7530 was cut
with BamH1 and EcoRb5 to prepare a vector fragment into which the

insert fragment was ligated, resulting in pJV7549.



consisting of rat insulin gene intron A sequence,
chi cken keratin gene intron A sequence and chi cken

w@200di0307act i n gene i ntron ‘A sequence. 22. A nRCT/6Bg004/004279
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acid construct according t ogglaim2 1 wherein the rat
insulin gene intron A sequence conprises SEQ D No. 3.

23. A nucleic acid construct accordingt o claim

wher ei (@) P& 7ggeri ¢ pronoter sequence is SEQ ID No. 4
. 24. A nucleic acid construct according t o claim?24

whi ch conprises a pol yadenyl ati on sequence. 25. A '
nucl eiR¥iraersdJE3p6t(BGE: lthblddﬁ@i) agdtJF2 ] SRQID NResé) were

t he | yadenyl ati on. se nce is derived froma. .
Fyalkeh{i Besnaie bynsREd B4 g GERE~SHRd ey iie signing
AT MNP eL AT Byl L PR oot PR mgnte
g@hish thesinseanfrédtentwend lidatedardsultirene pdy 788 DAl at-e
gene. 26. A nucleic acid construct according t o claim

2B\he6 dinkesrRisbmapds yavidprdnifdaureebdenie base epaposifion

f , i,Sti af  SEQ. :

o BV oo SR T PR % e Grighgapigts and
%Bﬁtﬂd&ﬁoﬁmﬂﬁ@b%rﬁidiwmm%@@ foHohier conpri ses

a signal peptide. 28. nucl ei c acid construct

according t o claim27 wherein the signal peptide is
sel ected4f roanspesyr 809 _susineesng of human tissue

-pl-asm nogen activator signal peptide (hTPAsp),

aprotini jgnal peptide, tobacco extensin signa

pept | P BEY RARRRYAN (SEanee Sogma SoiRaToRy. A

nucl eigaaghspPadlr uct according t o claimuwherein a
codi ng sequence is provided in the cloning site. 30. A
nucl ei ¢ acid construct according t o claim29 wherein
t he cd®bB h@Aedfraspesencitkseawermesi gen. 3 . A nucleic
acid construct according t o claim 30 wherein the
antig ' antigen of a viral, bacterial, parasitic
or fuﬁg%*§%g$ﬁageﬁ{632. A nucl ei ¢ acid construct
according-t o claim3 1 wherein the antigen is HBsAg.

33. Aqn@h%i afid FeRsksuct according t o clai mwhich
is a plasmd vector. 34. A nucleic acid construct

~according t o claim 33 which has the sequence in SEQ D

No. . 1588-1718 untranslated leader sequence from the immediate-early

: gene of CMV
1719-1724 Fusion of BamH1 qnd Bglll restfictiqn enzymes
1725-1857 Rét insulin‘introh A |
1858-1863 BamH1 site

. 1864-1984 HBV surface antigen 5’- untranslated Aleader
1985-1993 Synthetic start codon/ Nhe1 cloning site
1994-201 1. Synthetic cloning sites

2012-2544 HBV enhancer ,



w@ensHsIct according t o claimwherein the
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35. A nucleic acid construct according t o claim
wherein the nucleic acid is DNA. 36. A nucleic acid
PCT/GB2004/004279
non-transl ated | eader sequengg is selected fromthe
group consisting of SEQ D No. 5, SEQ D No. 6 and SEQ D
NO: 7. 37. A nucleic acid construct according t o claim
wher eizs4$t@5®mmae\re¢%sﬂ§@ﬁ@des Ne£higs taedirdst NCBIh@atabases
group consisting of SEQ D 8 and SEQ D No. 9. 38. A
met hod of obtaining expression in mammalian cells of a
pol ypeti5 G686 iRehbitbeta-glabthpolyadenylotapregion
transferring into said cells a nucleic acid construct
conpr i not er  sequence87 and a coding
sequeﬁ%gggﬁggﬁyﬁgﬁéké‘%ﬁ%?ﬁ¥3¥ﬁ&ggln oper abl e |inkage
wWth the chineric pronoter, wherein the chineric

Pr oMDSL, A HRE UE NEEN SATRIA S 88 Sidral PRpAEMEXERILRPRnels using

early "pronoter sequence; (b) exon I and at least a
HurhanfSexxeted?Akalit & ehoShhatse) (SEAReedi HumaraldG Fgene;
and (c) a heterolo.ous intron provided in place of the
ifagm =i anlVig ASOR maj or i nmediate early
gene. . 39. A mat hod accor ding t o claim 38 wherein

the c ctly into a subject.
40. A 04] hﬂgb‘b n‘?idSEjAIS m 39 wherein the

construct is delivered by inj ectl on, transder nal
parti gJSEARIBagRY (Clohtdtal) Wasanc:ﬁtwwlﬂabhmergrmam (SEQ ID
i ntranasal | ?4 or transnucosall e\/ . A met hod according
thDz:359)| andidFaAdr( SEﬁl th&l Q883 tthere cut yvite Mhgdr ard Bg/2 to
ne el ess IﬂjéeCt 42.. tA ] H]_Iod accor fto clajm
piRedt e sanel s Ol PREpdFRSERE /bt
ﬁﬁﬁ\)fO'ﬁ@K%cf(F@”étaals)U@dagcdut i /\t/m 864 |B§7/Zrt8 prepare a
rei ntroduced into-the subject. A nmet hod accordi ng
tvestai ﬁagn&&t\mmwrmhmh tee mserfeﬁraglalenu vesnkgateds résilting in
coated onto carrier particles. 44. Coated particles,
& for,deli very froma particlenedi ated delivery
device, which particles conprise carrier particles

coat ec{”)\/\bJ@-]gogu(«;‘lT@AcspagMjhpepst ruct V\,her ein the

construct comprrs

Human DNA was PCR’d with primeré JF386 (SEQ ID NO:37) and
FCAS (SEQ ID NO:3S) then cut with Nhe1 and Bg/2 to isolate an insert
fragment consisting of the human IgG Fc ffagmént. pJV7079 was cut
with Nhel and 59/2 to prepare a vector fragment into which the insert

fragment was ligated, resulting in pJV7508.

(iii) Preparation of Aprotinin Signal Peptide Coding Sequence

Synthetic oligo JF354 (SEQV ID NO:39) was PCR’d with brimérs
JE355 (SEQ ID NO:40) and JF356 (SEQ ID NO:41) to generate the

" coding sequence for the aprotinin signal peptide.



chimeric pronoter sequence and a codi ng sequence in
operabl e linkage with the chineric pronoter, and
woL@se3317t he chi neric pronoter sequence conpriBEFGBL@N/004279
a hCW i medi ate early pronoger sequence; (b) exon 1
and at |east a part of exon 2 of the hCW major -
‘imredi ate early gene; and (c) a heterol ogous intron
provi dgd prapRtaakm 6f Tobscdd Exahsih Bagiad PeptideCodiciyV
maj or “imredi ate early gene. 88 45. Coated particles
Smrpreticeg t o claim 44 wherein the carrier particles
are gold or tungsten. 46. A dosage receptacle for a
particl e nedi ated i Vi, 6e riS coat ed
art 1 cpauhateatigend 14 FERIPNG% S Was oR A Bfimers
j i MiEY- i cieal ht t1ed fC
o PoediD L xaral ORgoeREn I IO ra ket
5 QRIdirvg k¥qdentes eorageotobango textehsin sigival wiziptidel s a
needl el ess syringe. 49. A nethod of nucleic acid
I muni sation conprising admnistering t o a subject an
ef f ectiviPreparation of GChigken Lysezyme sdnalentidetpdi
~afe suitable for delivery from.a particl e-nediated
3%¥¥§¥$§ devi ce, the particles conprising carrier
particles coated with a nucleic acid construct,
wher ei gy iihetie WIRjor W35 T ¢SPQI IDEN 024 6 hiver PCRAY Wit pfimers
sequence and a codi ng sequence encodi ng an antigen in
ol NSEQ IPKNGe46] 8Rd JFS5A(SRA 1 NP thbtter gengrdte the
wherei n the ch%neﬂ{c rgnnier se uencelcoqﬁiises,(a) a
10 [ONG AREHPATE [ams SPERL IO YEIR 9BE PRRd%kon 1 and
- at least a part of exon 2 of the hCWw mgjor immediate
early @erf; M dnfiGen didil PeptiBEYEmelt ron provided in
pl ace o the iniron A region of the hCW ngj or
i mredi ate early gene. 50. A nucleic acid construct :
-conpr iplVig4d99i (CMNV frrooimbrtosy), HBgA@SCETR( iRBGRA. aprotinin s.p.)
non-transl at ed | eader sequence derived from HBV. preS2

o e nLraYS eS8 rfroR]! HARRGBTOR) Ba TobeotB® 2

A

¥ N

gD ‘antR :
extensin s.p.)

T PJV7500 (CM\’/(no intron), HBsAg5'UTR, RBGpA, chicken

_ lyéosyme s.p.)

Codiné sequences for the éignal péptidés were cut with Spe1 and
Nhe1l to isolate‘inselv't fragments. pJV7450 was cut With‘ Nhel to prep’are
. a vector fragment into which the insert fragments were ligated, resulting. ‘
20 in pdV7499 (aprotinin), pJV7497 (toba;:co extensin}, and pJV7500

(cHicken lysozyme).

{b) SEAP signal peptide panels .

pJV7513 (CMV(no intron), HBsAg5'UTR, RBGpA, aprotinin s.p.)

pJV7512 (CMV(no intron), HBsAg5'UTR, RBGpA, tobacco

25 extensin sp.)



and > (iii) a coding sequence operably linked t o (i)
and (ii) wherein the coding sequence is heterol ogous t

W®@240803310N- t r ansl at ed | eader sequence. 5 . A nRCT/6B2004/004279
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acid construct according to gbai m50 wherein the89
pronoter sequence (i) is selected fromthe group
consi sting of hCW i medi ate early pronoter sequence,
Ps eudqy abi 8250 \CMM$(nr iatrhir HBEAYBHEERARBERAScHfi8kdro MR
virus pronoter sequence. 52. A nucleic acid construct
dysasyineg-n.0 cl ai m 50 wherein the. coding sequence
encodes an antigen. 53. A nucleic acid construct

e oaor4doyrRar, BRI fert X 30 Behet Snlhgagt o
BEABR0ED i AT SO0 OVBL AERRIEL Bl e
clidred| pepgidexqudisg isequéemcerafhed phsrmdh] BJU7587 was cut with

poI ﬁeptl de of interest, which nmethod conprises
Ty ped r/ij i PECRAP R ¥etos Tragmentdnto yhigh dbadnserst

EP%WS% oo PR TBAVIRTR (e bl etV 2PI2

BB é&@ﬁﬁﬂ?%nd"ﬁWQﬁqf@ {cafikepeEIGY8ARRepr HSV type 2
gD antigen sequence; and (ili) a coding sequence

encodi ng the polypept|de operably linked to (i) and
(1) \\eyenk % pentiaganepuence i s heteral ogous t o
the non-transl ated | eader sequence. 56. A nethod

ol v o aad (MY Mot ttF abfase U 68 RRGRAL giotinin s.p.)

according to claimb56 wherein the construct is

del i ve&dy8n5 (OMRAhbLARiroh], afmggi&gmmansa@/ﬂe 1@8hEYST Y,
i nhal ation, topically, orally, intranasally or

'teuaermnmsqs.éll ly. 58. A nmethod according t o claim57

wherein the construct is delivered by needl el ess

tne. conbrany (cOVIBhGeBh BAITHI T, GEBaA, sc?e%)%éhe' "

ﬁ&éHByﬂqesél@ngpbepﬁ@g) the cells are

pJV7499, 7497, and 7500 were cut with Xho1 and Nhel to
isolate an insert fragment consisting of the CMV promoter through the
signal peptide codi‘ng seqUentce of the plasmids. pJV7508 was ‘Cl‘Jt with
Xho1 and Nhel to prepare a vector fragment into which the insertur
fragmenté were ligated, resulting in pJV7524 (aprotinin), pJV7525
(tobacco extensin), and pJV7526 (chicken lysozyme).

Example 7. Construction of Human Secreted Alkaline Phosphatase

(SEAP) panels

(a) pJV7531 (CMV{(no intron), HBsAgb'UTR, RBGpA, chicken

lysosyme s.p.)

pJV7510 was cut with Sa/1 and Bg/2 to isolate an insert fragment
containing the CMV promoter through lysozyme signal peptide. pJV7450



rei ntroduced into the subject.90 60. A nethod
according t o claimb55 wherein the nucleic acid

W@omwsMsaIct i s coated onto carrier particles. 6PCT/GBai0ai04279

particles, suitable for delivgry froma
particl emediated delivery device, which particles:
conprise carrier particles coated with a nucleic acid

. cRRBtIULOlith GBI iidNBY/2( 10 gendratiatRIcteefrugRtRit ifiid Which the
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non-transl ated | eader sequence derived from HBV preS2
ainsedeinagioguemes, ligaed erealting:in BdYuUdIde or HSV type 2
gD anti gen sequence and (iii) a coding sequence
encodi ' b [

] ! A AL o b [)
hgtsgégghggoaﬁ t 0 the non- transl at ed Ieader sequence.

. particles according t o claim®6l wherein
the carrier particles are gold or tungsten. 63. A
dosagepJ\éZ@p0arhe cluowigh péatli emcéﬂamiﬂhttedsdete @nrigsert
deV| ce conprisjing coated particles acc&fg to claim

efragmpgnt goptainingl eneli\apermatd'i tee Yol sin cBJVdaddgwas cut
t[t k{)&t e pé%,%tﬁ' Fcfpéﬁ&%téi 'ar\gecttopfr%bﬂtdénteintt‘o %.mﬁpe

par ed d very device. acc

ﬁﬁséﬂlfﬁé‘gménﬁvmeltfdaibesﬁesﬁwngtBﬁpJﬁ@SS& met hod of

nucl ei ¢ aci d inmuni sation conprising adm nistering to

a subject an effectlve anount of coat ed partl cl es

whi Ch .,:a. +h | ; |= roghb \“'g -', D l'UTR
a ed d Ilvler devi Le, the particles conprising

c *With a nucleic acid construct

conprising (i) a pronoter sequence; ‘(ii) a

- non-t rangy 868 dyhe AL hvitie BYENGRd FIJRVEE fsoRiteHRVinREAS2

antigen sequence, HBV e-antigen sequence or HSV type -
z‘g@;ment gentamlqgeulr@eHB‘a{n@’QUT& and RBGpddi mby 283 liemas cut with

! Eendai dRecelh e neetardragnerbigoubicfghesbr

fragment was ligated, resulting in pJV7568.

(d) pJV7572 (CMV(RIA/Nhel), HBsAg 3'UTR, HBsAg5'UTR,

RBGpA, chicken lysosyme 5.p.)

pJV7563 was cut with BgIZ and EcoR1 to lsolate an lnsert
fragment containing the HBV 3 UTR and RBGpA pJV7554 was cut Wlth
BgIZ and EcoR1 to generate a vector fragment into Wthh the insert

fragment was ligated, resulting in pJV7572.

Example 8. Construction of Beta-gal and HBsAg Vectors Using the

Chicken Keratin and Chicken Cardiac Actin Introns

(a) pJV75b7 (Beta-gal, CMV(cA intron), HBsAg3'UTR,
HBsAg5'UTR and RBGpA)

Chicken DNA was PCR’d with primers JF430 (SEQ ID NO:48) and
JF442 (SEQ ID NO:49) and cut with Bg/2 and BamH1 to isolate an



non transl ated | eader sequence. 67. A nucleic acid
construct conprising: (i) a pronoter sequence; (ii) a

w@omsnss73equence operably linked t o the pronoPE&r/GB2004/004279

10

15

20

sequence (i); and (iii) an emkancer sequence 3 of and
operably linked t o the coding sequence (ii); wherein’
t he enhancer sequence (iii) is derived froma 3'UTR of

dnséfBS Ay raequenesistng af 3h&/Titroh aadsfiamidng Edni Jeqeehate
early gene sequence, and the codi ng sequence (ii) is

ﬁé‘?'@r?ﬂ'@'@%%tdﬁa@ Retin: BAMAASS Was qudnwgh BanHA teurtepiate a

aC| nstru cC m 67 wher

Hshet BRobLIianfESHSh P g}aﬁe&f‘r@an}emaevﬁﬁgaﬁeau5esu'tm9 i
gpjw§517ng of hCW imedi ate early pronoter sequence,
seudor abi es virus pronoter sequence and Rous sarcona
virus pronoter sequence. 69. A nucleic acid construct
accor dbh LVG 58 &i(Bate-taMEMY ekt introoddHBgAg8YUERc e

ode _antigen. 70. A nucleic acid construct

Pl R apd FBERALY wherein t he antigen is an
antlgen of a viral, bacterial, parasiti c or fungal
pat ho n U 23C
Pt N09Sckdn gt Bk PRy G BERSE UBly PCRREE VDS Olanc

QUF4alidn (RN ¢RI 0SB )@ndldutrmlrﬁeﬁ'glararwleBbml—le 1@ isolate an insert
pol ypepti de of interest, which nethod conprises .

ffragiaent eongjsiing of $he dnten jandaflanking iexonEeduennes fierp the

EHRHREkOinSithe) RALRAS B aRG abbty B Pifti¥ia yeotor

i T rwﬁi%ﬁ”tﬁ@Qﬁséﬁt )fragaﬂéﬂ'\’t( Wak)ligated nr'%%gﬁﬁ{g in

sequence 3" of and operably |inked to the coding
pelyls®. (ii);92 wherein the enhancer sequence (iii)
is derived froma 3' UTR of an HBsAg sequence or a

3" UTR 0 [
and tMﬁMM IR TRl 9
éggrﬁg@gg@ sequence. 73. A nethod accor ding t o claim

the construct is delivered directly into a

. subject. 74. A nmethod according t o claim73 wherein

t he c@UM7AEET was cut with Sa/1 and BamH1 to isolate an insert
fragment consisting of the CMV promoter through intron regions.
pJV7496 was cut with Sa/1 and BamH1 to prepare a vector fragment
into which the insert fragment was llgated resulting in pJV7558.

(d) pJV7579 (HBsAg, CMV(cK intron), HBsAg3'UTR, HBsAg5'UTR

and RBGpA)

pJV7558 was cut with Sa/1 and BamH1 to isoléte an insert
fragment consisting of the CMV promdter through intron regions.
pJV7496 was cut with Sa/1 and BamH1 to prepare a vector fragment
into which the insert fragment was ligated, resulting in pJV7579.



Delivered by injection, transdermal particle delivery,
i nhal ation, topically, orally, intranasally or

wao ea@nssarcosal |y. 75. A nethod accordi ng to cl aPem/G82004/004279
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wherein the construct is deliygered by needl el ess

injection. 76. A method according to claim 72 wherein
“the construct is delivered ex vivo into cells taken

from Egmibiecd., /manEd peabsid 6f Antigedi FIressiss by HBOAg
the subject. 77. A nethod accordingt o claim72

Weatet iPankls nucl ei ¢ acid construct is coated onto
carrier particles. 78. Coated particles, suitable for

et RS RO SO of BBl E e A Srsons

A/ISHE 1 ATCLISUSIUAE RPN W ducoREAToites at 20-

sequence; (i a codi ng sequence encodi ng a
pm%peqmﬁlwlmmj anilt @Itcﬁeed mcp)@r@\m gvdrhighgdntam inbebator. The
pronot er sequence ( and (iii) an enhancer sequence
dost ceHa eerer ampygnred(wmélq FRECEYMEAESS SyURREE- (i i ) ;
wherein the enhancer sequence (iii) is derived froma

3" UTR (9|f1 e]%ga S A S HINSACROR egctg’oﬂv%s éeﬂon af'—:]orcg/é"{:h

i mredi at Yy gene sequence an quence

(vilctor o B@ttéétédogmﬁl dfQipdrectin®nb adgeit §ﬁaurerw\eolo799es Inc,
Coated particles accordingt o claim7 wherein the

&randdslapal N was aﬁoelegdtom Boult an@@tlmem%medaa dio$ zgye
l.e f di | d
e e

tefMpPRR&{urs i8r ABMnA BiEds deb a,f&fwvg?eurqe Aeoeéétgd WQ,&@ of vector

. coated particles accordingt o c
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paad naked i 200l dtertmem‘aewmrramrmsdwngﬂ,ﬁ mmhalan &he
1 which is a needlel ess syringe. 83. A nethod of

veeten enddirpfeatinfisolitions werﬁpm%.%t%hw 3@ pllageddo sit
AePURE PR ALFERY AT ERHRE 50 ERHSE, B0 S Tne

@ﬁé&béﬂcﬁh e Fhed Hest U&Fs%m@ﬂé/réiﬁové@ﬁomfthé & Mbator and
conprising carrier particles coated wwth a nucleic

‘agashasbhwiaeuetithcOppimeamfigedia. At 10 minutes, 1.6ml of

Optimem® was added to the Lipofectin®/ vector mix, and 1m| of the
resultant mix was added to each of two cell wells. The host cells were
returned to the incubator and allowed to sit undisturbed for 5 hours, at
whrch p0|nt the Lipofectin® / v ector mix was removed and replaced by

standard cell maintenance media.

At 18 to 24 hours after the media change, frorn 50 to 100ul of
cell maintenance media was removed from the tissue culture plates and
analyzed for antigen expression by placing the samples into reaction
vessels provided in the AUSZYME® Monoc lonal Diagnostic Kit (Abbott
Laboratories, Abbott Park, IL). The volume of the' test samples was
brought to a volume of 200ul with PBS, then 50ul of conjugate an‘d 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 liquid



(i) a pronoter sequence; (ii) a coding sequence
encodi ng an antigen operably linked to the pronoter

weemsestoel (c); and (iii) an enhancer sequence BCT/GB2@AM04279
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operably linked t o the codipg sequence (iii); wherein
t he enhancer sequence (iii) is derived froma 3 UTRof
an HBsAg sequence or a 3 UTRof a siman CW i medi at e

98htH0Ig B FRTEHRSCThabdatis averediragsfer@teacte i tubek aifter

heterol ogous to the 3 enhancer sequence. 84. A

pahichi 3Q0iisol aeled dewelopnentphuiiet wrasmtqi@@lné‘et 3Miroimutes, the

i med
IR ElopisEhs Tearom eastopogd Y. %ag‘?é) BPnafoIMpsfuric
L%?d h%tﬁ@b%oﬂb@ﬁ%g'cﬁttﬁeg%gbﬁoﬂ %u(cﬁ) af490nm. The -
et €r'ol ogous T ntron provi in place of the Intron A

reth @ho¥n i BiguedM maur@ravamgel iabberbamiceyregaitgb/ dfPthe
SEQUENCE LI STI' NG <110> JAMES FULLER <120> NUCLEI C ACI D

coyditrtCT® s 1from W%Be(lmemiw GCW <160> 53 <170>
Patentln version 3.1 <210> 1 <211> 685 <212> DNA <213>

P SR 100 8 BB BT o o

HSheAt OIS a0aRlAI 436 YCHA! BEdraBtdrabkentdrt pdIgagtaghtion
ttaatagtaa 120 tcaattacgg ggt attagt tcatagccca -

trayiny dagreated gl expressicmot f&sg\gl&)SQCééac@gx:cAs shown in
a%é’;éﬁggzége oddtion g Pl theag ke Keraui S dimehioken cardiac
gg}a&gl%%ctog Goaa%%%oggﬁgl Fc}rﬁ I%Qoeﬁ&gthg@‘%QJTR and

gc agtacatcaa gt gccaagtcc gccc sctat
%ﬁﬂy&@mﬂ@ﬁ&ﬁ ge@@ggtr@a@é@og@m@wbggafcasmggﬁ @CC15 cells

- agtacat gac cttacgggac 420

Example 10. /In-Vitro AnaIVSIS of Antigen Expressnon by Beta-gal

Vector Panels

SSC-15 or B16 host cells were transfected as described in

Example 9.

At eighteen to fourty hours after the media change, the media
supernatants were removed and the cells were washed with PBS. After
removal of the wash, the cells were lysed by incubating the cells in

500}11 Iysis buffer (60mM NaPO,, 0.1 %Triton X-100, pH 7) for b

- minutes, followed by 'lphysically scraping the cells off the plastic dish.

The lysates were microfuged for two minutes to remove cell debris, and
10 to 25ul of the cleared lysate were added tb 500ul of reaction buffer
(80ug/ml o-nitrophenyl galactopyranoside, 50mM NaPO,, pH 7) and
incubated at 37°C for 10 to 20 minutes. The reaction was stopped by
the addition of 500ul of 1M Na,CO, 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.



ttt otactt ggcagtacat ctacgtatta gtcatcgcta ttaccatggt
gatgcggttt 480 tggcagtaca ccaat gggcg tggatagcgg

WaQ 2aog@asi’eac ggggatttcc aagtctccac 540 cocatt gapQr/GB2004/004279
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tcaatgggag tttgttttgg caccaaggtc aacgggactt tccaaaatgt
600 cgt aat aacc ccgcco gtt gacgcaaatg ggcggt aggc _
gtgtacggtg ggaggtctat 660 ataagcagag ctcgtttagt gaaco

685 <2I3i%>a3diﬁgﬁ]0?4%l%§ tggm%TﬁéﬁBoW%ents to a base

cyt onegal ovirus < gt cagat cgc ctggagacgc

caictera (Pl gidnhdigacekorc aat gypdyarerytatigyeegio®Oincreased the
gat ccagcct ccgcggcecg aacggtg a_ttggaacgcg gatt ccgt
sepsesen ¢f beta-gat in etg} Eelgﬁﬁ%ek Ivegsesylts 3an SCEImpeahts are

<212> <21 t.t 00> . .
30800 01 Elote i BgbIoh, B Rt e PReled \ER B8 pe ehjgken
Qa4 AROPH ACES h PS8 L RES (CNIV prorseded! 8061, the HBV
tttgctagco tcaaocctga 120 ctatctt ca ggtca 135 <210> 4

<ZUTR 868 pelistenpaiorregionirincifdased the epeesstor 2P (reta-gal in
<223> Chineric promterhéggﬁence <400> 4 aat aftggct

dathgeddinesgcReadtn {1 B § afeshewWhR iRfjodrecdt tt at at t
60 ggctcatgtc caatatgacc gccatgttga cattgattat

: ggf;@{a@l%tﬁﬁt/ﬂg\yﬁﬁa A%Qlilgfsaé‘ﬁ hﬂ‘f@%ﬁg@éé@g%ﬂ HSV gD

ofésral ®Paeel cgcct ggect g accgcccaa gacccccgec cattgacgtc
aat aat gacg 240 tatgttccca tagtaacgcc aatagggact ttc

att gac_gt caat t ggagtattta 300 cggtaaactg cccacftggc
agt acas%@asgq%ﬁﬁ@ h@sh celie verigtEansieciedcasntesaiired in ggample

9. Eighteen hours post transfection, plates were placed on ice for 15
minutes. Each-well was then washed Wit‘h 2 ml of PBS (Biowhittaker,
Walkerville, MD). Célls were fixed with C.OS% gluteraldehyde _
(Polysciences Inc, Warrington, PA) diluted in PBS and incubatéd for 30
minutes at room temperature. All subsequent incubations lasted 1 hour
at room temperature and washes between each incubation were as
stat;ad above. The plates were blocked with 2 ml of 5% dry milk (Bio Rad
Laboratories, Melville, NY) in PBS. Incubations with 1 ml of a 1:1000 °

" dilution of anti-gD monoclonal (ABl, Columbia, MD) in 2% dry milk / PBS
/ 0.05% Tween-20 (Sigma, St. Louis, MO) and 1 ml of a 1:2500 dilution

of goat anti-mouse HRP (KPL, Gaithersburg, MD) in PBS / 0.1% Tween-
20 followved. Color was developed usihg 1 ml of TMB microwell
substrate (BioFX, Owings Millé, MD). The reactions were stopped with
1M H,S0,, the liquid was transferred to plastic cuvettes and the optical
density read at 450nm. Data is presented as the ratio of the expression |
of enhanced (containing an intron, HBVenh, or both) vector to a base

vector.

Addition of‘ RIA with or Withouf the HBV 3’UTR to a base vector

(CMV promoter, exon and polyadenylation region) increased the



gacgt caat g acggtaaatg gcccgcctgg cattatgccc agtacatgac
cttacgggac 420 tttc tactt ggcagtacat ctacgtatta

W@R@ansgct a ttaccat ggt gatgcggttt 480 tggcagt aPEI/GB2004/004279

10

15

20

25

ccaat gggcg tggatagcgg tttga tygac ggggatttcc aagtctccac
540 cccattgacg t aatgggag tttgttttgg caccaaaat

~aacgggactt tccaaaatgt 600 cgtaataacc ccgccccgtt

GxpyesHah HfHSYHPRYPboth geilipgs 9 Rigadetfor HC BH0ells are
at aagcagag ctcgtttagt gaaccgtcag atcgcctgga gacgccatcc

yin Higwect.gacct ccat a gaaga accg ggaccgat cc
agcctccgcg gccgggaacg gtgcattgga 780 acgcggatt cc

gpégtbg@ggglsacgct gt ggg 900 ct cttct ctt acat gt-acct
tTTgcttgcc tcaa cctga ctat ttcca ggtca 955 <210> 5

<211> 121 <212> DNA <213> Hepatitis B virus <400> 5

'5 - cagagt®@gd 5ot Bi §thatst cetls everetggndfggtidcandestrizaghmaErgmple

taaaccct 60. aat att gcct tcaca fct cgt caat
856%%50@55\6505{59@ a&%mmpﬁgnq%ﬂ@zmdlaa

3>

ﬁagc 5o e st i R BER & 0, ot b BittEs P
tZIﬁpDGﬁ tﬁg hedidactivatdd sufédrmatdas Wik E\%llgété'@ﬂﬂrtiﬂ rhifhutes
B virus <400> 7 ctttgtaota ggaggctgta ggcataaatt «
geitiotyl O avaluengeeit 128mdd dthorgoargirine 5860 14 b alioNine

%13> He atitis B ¥

osphat se reactlon buf er (cat # 172 1063, Bio-Rad, prepared
according to instructions) were added to the lysates and incubated at
37°C for 10 to 20 minutes. The reaction was stopped by the additibn of
500ul of TM NaOH 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 experimental

sig‘nal 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
regionj increased the expression of SEAP in ‘B1 6 cells. Unexpectedly,
only the addition of the HBV 3'UTR to a base vector (CMV promoter,
exon and polyadenylation reglon) lncreased 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 of SEAP into cell media supernatants of both cell

-lines. Results for B16 cells are shown in Figure 6.



<400> 8 taacaaaaca aaaagatggg gttattccct aaacttcatg
ggttacgtaa ttggaagttg 60 ggggacattg ccacaagatc

W@e@ss7aca aaagat caaa cactgtttta gaaaacttc 12BCT/GB2004/004279
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tgtaaacagg cctattgatt ggaaag¥dtg toaaaggatt gtgggtcttt
tgggctttg 180 tgctccattt acacaatgtg gatatcctgc -
cttaatgcct: ttgtatgcat gtataoaagc 240 taaaoaggct .

t t cactbxamhplegtR.ameVitro dmabgisof AnticeadbarassiagttacHugwm 19G
300 cctttacco gttgctggc aacggcctgg tctgtgccaa

5@NBhct ggct gg ggot t ggcca taggce
atca gcgcatgcgt ggaacctttg tggctcctct 420 gcogat ccat

01 90098a5e! 68 TGIAT L9V LACANGLAIEOTL LR BRmple

480 gctcat agga actgacaa tcgcg aaa

L@t pra hedtia sUperdianilizrd reﬁﬂ&\léd $ﬁﬁn sidiZreeRNS feats hours
Si m an cytonegal ovirus <400> 9 gtcagaoaga cagacagtta :
tafteyoiet mediacsitargenac tctgccattg taaccc ata 604/ 19

t agccagaoa gttagcattg cat tattga tgatgt aota at gtattgta

Zt {at ddShopiatoss BEoetan Jyee AR b OSBRI e with 100

YGd ! ARHRUREN @@ R 3ED 9Bt ©00 aﬂ&u&m&g&%ﬂate
aaa tatggg gacat atga agc ccttga gcat ct.gact

ted=giget IaaiferamgﬁelatAlltsathmmtttlngma@tﬁc&gi mtstegi ﬂggaﬁtettt
tttgt ?t ctc'120"tcact og g 131 <210> 11 <211> 20 0
<rs_»spm> we@zq@w@hwv@s €§/t( %@&Féw r§OralvhysCy,10.1 /o Brij-35,

b BRI EL RSl FRLgLMT bt

91@@9%05 % dey IrgBBBQQOIWGQ%WQ%UE@@O&WWEGFI&W diluted
ttgtgctgtg tgtggatct aataaatgt ga tatgttc aaaaoactaa

IB86&dia supernatants in dilution buffer (2% dry milk, PBS, 0.05% Tween-

20). This was followed by incubation 'with with 100 ul of goat anti-
human IgG/HRP (Sigma #A6029, 1/5000 dilution in dilution buffer) per
well, followed by color developnﬁent using 100yl of TMB microwell
substrate. The reactions were stopped with 1dOuI of 1M H,S0O,, and
read’at 450‘nm. Data is presented as the ratio of the expression of the

experimental signal peptides to -the human TPA signal pepﬁde vector.

Addmon of signal peptides from elther bovine aprotinin, chicken
lysozyme, or tobacco extensin to the N-terminus of the human Fc
fragment allowed for efficient secretion of hFc into cell medla
supernatants of both cell lines. Results for B16 cells are shown in Figure

6.



gtgcc ccgt gtcttcttta a ta 204 <210> 12 <211> 163
<212> DNA <213> Herpes sinplex virus 2 <400> 12

w@amgasygagc t taagggag gggaggggag ctgggcttgt grEL/aB2i0a@04279
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aaagacaccg 60 atgtt aaaa ata7gcatga cttctggtat

tgttttgcet tggtttttat ttgggggggg 120 gggggcagt gt

gact agaaaa acaaatgcag acatgtgcta acg 163 <210> 13

<211> B&imple1P4. OB of2had HB$AmNHEYaD heddFii-IMS plagpeid16

<400> 135/19 aattgttaca tataattgtt ?t atac. ata

act t ac@xaressiontvectenst for Ammunisationsaf micaat tttt

ttttttgttt gtttgtttgt tttttaataa a tgttatta cttaacaatg

12 cgacacaaac gtlgct A C & gt gcat.cgg cta

ccaact ttatHaaaca PR GEEaaE gt L <211>

3759 <212> DNA <213> Artificial sequence <220> <223>

pIV expirassthoplasffid @6 b%Z%@%ecFZzémgldft:z%cfe’%? @Z\%@er was
.(1857) <223> Rat Ins IntA <220> <221> m sc ure

weg:hed]mto em)cr&mtumwﬁtermmd%hmamfsa QBQpPaK@ZGPof

f eat
rggmegpel}%ldme (Aldrich Chemical, Inc, Milwaukee, WI), the tube was

vortexed and briefly sonicated. The gold was microfuged out, and the
spermidine replaced by a fresh 100ul aliquot. The gold was resuspendeAd
by vortexfng, after which 25ug of DNA was added to the tube and
mixed. While the tube was lightly vortexed, 100ul of 10% CaCl
(Fujisawa USA, Inc, Deerfield, IL) was added to precipitate the DNA onto
the gold beads. The precipitatiqn reaction was allowed to prdceed for 10
minutes on the benchtop, \after which fhe gold was collected by a brief
microfuge spin and washed three times with absolute ethanol (Spectruh';
Quality Products, Inc, Gardena, CA) to remove exceés precipitation
reagents. The washed gold/DNA complex was then resuspended ih 3.6
ml of 0.05 mg/ml,polyvinylpyrrolidoné (360KD, Spectrum Quality
Products, Inc, Gardena, CA) in absolute ethanol. This slurry was then
injected intd a Tefzelad tube (McMaster-Carr, Chicago, IL) located in a
tube turner (PowderJect Vaccines) which coats the inside of the Tefzela
tube with the gold/DNA complex. After the tube turning procedure was
completed, the tube was cut into 0.5” “shots” of vaccine which were
loaded into the XR1 device (PowderJect Vaccines) for delivery to the

mice.



<222> (861) ..(896) <223> Tn903, pUCAK Remmants <220>
<221> ms s _feature <222> (897) ..(902) <223> pUC19

wWOmBB5aE0> <221> pol yA signal. <222> (2556) .. (PGBEB2004/004279
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<223> r@LOB pA <220> <221> pglyA site <222> (2647)
.. (2647) <223> PolyA Site_| 6/19 <220> <221> pronoter
<222> (903) ..(1587) <223> CW Pro <220> <221> UTR

<222> (2012). .. (\25dd)atid2ProddResh <220> <221> ' UTR

<222> (1864) ..(1I984) <223> 5 '-UIR of HBV pre - S2
<220> <221> nisc_feature <222> (1719) ..(1724) <223>
Bam Bgfourusi six wesl0sldaiae- ware @nesthaiizedapitha (iggsy of

k8% (F%ngﬁ)%dég)eaﬁc’i\wl]fompuné (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 HBsAg

_expression vectors, and Swiss Webster mice were used to evaluate the

HSV-gD and Flu M2 expression vectors.

Analysis of Sera for Anti-HBsAq’Antibodiés

At six weeks, blood samples were harvested from vaccinated
animals. A volume of sérgm isolated from these samples was placed into
wells of a reaction vgssel supplied with fhe AUSAB® EIA Diagnostic Kit
(Abbott Laboratories, Abbott Park, IL}. The volume of sera added |
depénded upon the éntibbdy titer of the sample, and the sample was
diluted with sample dilution buffer to fall within values obtainable with a
quantification panel panel. 200ul from each vial of the AUSAB® |
Quantification Panel (Abbott Laboratories, Abbott Park, IL) was added to
wells of the reaction vessel. To each well a bead was added, after which
the vessel was sealed and incubated for two hours at 40°C. The wells

were then washed of all I"iquidl reaction compohents. To each washed

~well was added 200ul of conjugate mix, after which the vessel was

sealed and incubated for two hours at 40°C. The wells were then
washed of all liquid reactipn components. The beads were transferred to
new tubes after which 300ul 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 reactions was measured
at 490nm in a Quantum II® spectrophotometer (Abbott L aboratories,

Abbott Park, IL) . This spectrophotometer calculates the antibody levels



<220> <221> m sc_feature <222> (1988) ..(2011) <223>
CDS insertion site <220> <221> nisc_feature <222>

W@ 2845635771 ( 2555) <223> unknown <220> <221> eXOPCHE&B2084/004279

(1588) ..(1718) <223> CW Exgg 1/2 <220> <221> m s
s_feature <222> (2693) ..(3759)7/19 <223> pud 9.<220>

- <221> nisc feature <222> (45) . . (860) <223> KanR
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(F9e3Inpte by coraphring B abdouogtasdtihe daphgecsEht standard
ttacaaccaa ttaaccaatt ctgattagaa aaa tcatcg 60
aude cgmateg!awatbt@@awartttf@tat!@at@arteéaﬁlg%aq antibody levels

CUR g By Cl L A agy AP JFE Ll Lo 98 Fag0ar Bggaire 7 are

G HOGR S I DRRLAUIGES RS ATFARBRC, ARG LR hERfouicho

Caaaaat aa ggttatoaag tg agaaatca ocatgagt
ogagbgaat c cggt gagaat 300 ggcaaaagct tatgcatttc
tttccagact tgttcaacag gccagcoatt acgctcgtca 360
tcaaaatcalc tcg atcaac caa%cctta ttcattctg attgcgcctg

5 < h 9. h

caaaoaggaa tcgaatgcaa ocggcgcagg 480 aacact gcoa

90903ts§ %gelf‘%toéié rhEfiuEEL AR %@l@&ﬁt‘gefs (F&h‘ef‘%tc?e%%ﬂ;g

540 aa ccogggga cgcagt ggt aaoca

%i@@h@ﬂ,g’ﬂgwg@@b@ecﬁ@ﬂtlﬁa%vgmétﬂﬁmezsﬁﬂ&ﬂe (QcB/
aggcat aaat tccgtcag&g agtttagtct gaccatctca 660

tBibgoureeat- apkinigge 446 ) gt:aaccmcﬁnyazél@atcg‘t teg/mlgaiRhaot ¢
SRR A0 BRI 5B 5o A5 A c. The
plates were washed three times with 10mM Trls (Sigma, St. Louis, MO) /
150mM NaCl (Fisher Scientific) / 0.1% Brij-35 (Sigma), then blocked
with 5% dry milk (Bio Rad Laboratori'es, Melville, NY) in' PBS for 1 hour
at room 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 / 0.056% Tween-20 (Sigma) and incubated. in the ELISA
plates. Goat anti-mouse IgG (H+L) biotin conjugated énfibody (Southern
Biotechnology Associate, Birmingham, AL) diluted 1:8000 in 2% dry milk
/ PBS /0. 05% Tween-20 and streptawdln -horseradish peroxidase
conjugate (Southern Biotechnology) diluted 1:8000 in PBS / 0.1%
‘Tween-20 followed. Color was developéd using TMB substrate (BioFX,
Owi"ngs Mills, MD). The reactions were stopped with 1M H,SO, and the
plates read at 450nm with an Emax precision microplate réader
{(Molecular Devices, Sunnyvale, CA). SoftMax Pro 4.1 softwaré
(Molecu.lar Devices) was used to calculate endpoint titers using a four-
-parameter analysis. Titers were normalized to the standard sérum, which
had a pre-determined titer, to minirhize assay—to—éssay and plate-to-plate

variation. Results are shown in Figure 7.



ttatacccat ataaatoagc atccatgttg gaatttaatc gcggcotcga
gcaagacgtt 840 too gttgaa tatggctcat aacacccctt

w@@snaoryt ttat gt aago agacaggt cg 900 acaat at t BOI/GB2004/004279
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ctattggcca ttg atacgt tgtatcgata tcataatatg tacatttata
960 ttggctcatg tccaatatga ccgccatgtt gacattgatt
attgactagt tattaatagt 1020 aatcaattac ggggtcatta =

gt t catRengsidaifad aragdn AHH-PEIC gDt ARfigeAaaRitisbdl&s30

cggt aaat gg cccgcot ggc tgacogc a acga occcg cccattgacg
toaat aatga 1140 cgtatgttcc catagtaacg ccaataggga,
ct t t cf-veelbCgostanangdivum-gijutincE l&&@%ﬁwa (Ij@haag@lentlflc,

T3Ho0 Rl WA T GRethst WA H5YcORgSer JhRtnelgs. Hhecs,

i { i atcta
o e e e O e e L PR ot

Oxalkeatigg M) sadirgbaged bvgadgiet ac40GgaTiié plagedrec
1440 accccattga cgtcaatggg agtttgtttt ggcaccaaaa
twashrshythieettimes apisat! OralyoT g @l%%ﬂra%t-g@@e@d\'ﬂé)éd 150mM

NAICRES St . Shoadi 3 Wiohdo 20 Blogke dyitg 5% ary
JhilR{BioSREd i_'-.@%ra\(éheﬁ,rlgleﬁﬁl‘le,m\”) {d pB&SiRrAl Bolif 8t Fom1

5 get gtt ttg ace tee ata gaa gac ace ggg ac gat cca
gempeestuyeg Alb6abdequevilintichatitns Bere bi eo@hutehserature for

Gy Thr Asp Pro Ala Ser Ala 10 15 20 25 gee a
qyte bew ard washesRetypen e3rlt E'&Ug*fﬂaoe d’é’le%g%ls gf%ega%ove-

S AL, e e S A G o

FRGRAYE nteslaahtilISBSA G 986 G0sera) YEsrbldiReéd i 288 driy snilk /
Arg gtcaagactc ‘cag gatttg agggacgctg tgggctcttc ‘
tRBS 4620506 d veeen- gc(ﬁlgrsasan decukaied ithadli®Aiplates. Goat

tbaehstrob (TPEE ntRdtdeht ShtbocEinetifdm goce
tﬁas&%%%yl%éo&i%@é}taFmﬁg%&%ggepawteagﬁmwwz% dry milk

acgaacat gg ctagcgggcc cagatctggg 2008 ccctaacaaa
IRBS A 86 W augeéra20 ard atreptavidiatiyygetaaish peaatddaseag

2068 tt £t P ;
e DR RO DR YL PRAAB000 Rt (§-1%

SRR oonih b gind LBt i

CQEHSAGY Riifs, 2AH5. aued Psttides d0bld §1®‘g§§bdtwttﬁgﬂ\/|&€ll§04 and the
ttacaaggc tttctaagta aacagtacat 23 gaaoctttac

queEst gatiaightlaugyith ary§revgeigcisieny Myctaiate igadgtaac
2(:)l;/(lsosieyc:ljlar 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-detérmined titer, to minimize assay-to-assay and plate-to-plate

variation. Results are shown in Figure 7.

Accordingly, novel nucleic acid constructs, compositions
comprising these 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 vaious variations can be made without



C ccactggc tggggcttgg ccataggcca tcagogcatg ogt ggaacct
ttgtggctcc 2428 tctgcogato catactgcgg aactcctago

W@ s8It t gctcgcagcc ggtctggagc 2488 aaagct CRECEGB2004/004279
ggaactgaca attctgtcgt tctcgcgg aaatatacat cgtttcgatc
2548 tacgtatgat ctttttccct ctgccaaaaa ttatggggac
at cat gaag cccttgagca 2608 tctga ttot ggctaataaa

%?tqﬁé Aok &ﬁ&%};ﬁr&%cﬁw@&@é@ bf agvidntioh 2588fined by the

tctctca ctcggaagga attctgcatt aat gaatcgg caacgcg ¢
ggm@gdg@amﬂaﬁ28 gtttgogtat tgggcgctct tocgcttc t
ogctcactga togctgcg tcggtcgttc 2788 ggctgcggceg
agcggt at oa gctcactcaa aggcggtaat acggttatc acagaat cag
2848 gggat aacgc aggaaagaa at gt gagcaa aaggccagca
aaaggccagg aacogt aaaa 2908 aggccgcgtt gctggcegttt
ttccataggc tccgccccoc tgacgagcat cacaaaaatc 2968
gacgct caag tcagaggtgg cgaaacocga caggact ata aagat accag
gcgtttc cc 3028 ctggaagctc c tcgtgecge tctcecctgttc ogacc
tgcc gcttaccgga tacctgtoog 3088 cctttctocc ttcgggaag
gtggcgcttt ctcatagctc acgctgtagg tatotoagtt 3148
cggt gt aggt cgttcgctcc aagctgggct gtgtgcaoga acccoccgtt
cagccogaco 3208 gctgogcctt atccggtaac tatcgtcttg
agtccaa cc ggtaagaca gacttatcgc 3268 caot ggcag
agccactggt aacaggatta gcagagogag gt atgtaggc ggtgctacag
3328 agttcttgaa gtggtggc t aactacggct acactagaag
aacagtattt ggtatctgcg 3388 tctgctgaa gccagttacc
ttcggaaaaa gagttggtag ctcttgat c ggcaaacaaa 3448
ccaccgctgg tagcggtggt ttttttgttt gcaagcagca gattacgcgc
agaaaaaaag 3508 gatctcaaga agatc tttg atcttttcta
cggggt ct ga cgctcagt gg aacgaaaact 3568 cacgttaagg
gattttggt atgagattat oaaaaaggat ottcacctag atccttttaa
3628 attaaaaatg aagttttaaa tcaatotaaa gtatatatga
gt aaacttgg tctgaoagtt 3688 accaatgctt aat agtgag
gcacctatct cagogatctg tctatttcgt tcatccatag 3748 ttgc
tgact s 3759 <210> 15 <211> 429/19 <212> DNA <213>
Artificial sequence <220> <223> Prinmer <400> 15
ggaggatccg gacggtgagt cact ttggc acggggaatc g 42 <210>
16 <211>



<212> DNA <213> Artificial sequence <220> <223> Pri mer
<400> 16 ggtgaatatg gctcataaca c 21 <210> 17 <211> 23

WO 2DBB3DNA <213> Artificial sequence <220> <22BCT/BBR0v004279
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<400> 17 ccgccgaaca tggagaacgh cgc 23 <210> 18 <211>
33 <212> DNA <213> Artificial sequence <220> <223>
Primer <400> 18 cacagat tt ttgttagggt ttaaatgtat ac
3310/ 19 <210> 19 <211> 29 cPAMRSDNA <213> Artificial
sequence <220> <223> Prinmer <400> 19 ggaggat cct

gacct ggaag atagtcacc 29 <210> 20 <211> 26 <212> DNA

<213> ti f| ci aI %
] A nucl elc a

deconstruct comprising a chimeric promoter
sequence and a cloning site for insertion of a coding sequence in
operable linkage with the chimeric promoter, wherein the chimeric
promoter sequence comprises: , 4

(a) a hCMV fmmediate early promoter sequence;

(b) exon 1 and at Ieasfc a part of exon 2 of the hCMV

| major immediate early gene; and

(c) a heterologohs intron provided in pléce of the intron A

region of thé hCMV major immediate early gene.

2. A nucleic acid construct according to claim 1 wherein the

hCMYV immediate early promoter sequence (a) ié SEQ lD No.1.

3. A nucleic acid construct according to claim 1 wherein exon
sequence (b) is SEQ ID No.2.
4., A nucleic acid construct according to claim 1 wherein the

heterologous intron {(c) comprises a sequence selected from the group
consisting of rat insulin gene‘intron A sequence, chicken keratin gene
intron A sequence and chicken cardiac actin gene intron A sequence.

5. A nucleic acid construct accofdihg to claim 4 wherein the
rat insulin gene'intron A sequence comprises SEQ ID No. 3.
| 6. A nucleic acid construct according to claim 1 wherein the
chiméric promoter éequence is SEQ ID No. 4. |

7. A nucleic acid construct according to claim 1 Whicﬁ
comprises a polyadenylatioﬁ sequence.

8. A nucleic acid construct according to claim 7 wherein the
polyadenylation sequence is derived from a polyadenylation sequence of
a gene selected from the group consisting of rabbit R-globin gene, hurﬁan
papilloma virus (HPV) early or late genes, the HSV-2gB gene, a simian

CMV immediate early gene and HSVgD late gene.



<220> <223> Prinmer <400> 20 ggaggatcca tcag aagca
ggtatg 26 <210> 21 <211> 33 <212> DNA <213> Artificial

WG e@sesioel <220> <223> Priner: <400> 21 ggagct agegl/GB2004/004279
ggcgtttgac ct cggcgtc ggg 3384210> 22 <211> 37 <212>
DNA <213> Artificial sequence <220>11/19 <223> Pri mer
<400> 22 ggagaattca gatctcct. t agtaaaacaa tggctgg 37

<210> @3 <2ATudhic seiRzoRfuc2dSsordirg fd elath S CMBREthe
<220> <223> Primer <400> 23 ggagctagcc ttctaa cga
RAl¢edemylatian sequerey isssaectegiiPompie ge>consisting péuSEQ

SBIBES, S8 M5 7, BEATH NO:12 and SEQ ID NO:13.

10. A nucleic acid construct according to claim 1 which fﬁrther
comprises a signal peptide.

11. A nucleic acid construct according to claim 10 wherein the
signal peptide is selected from the group consisting of human tissue
plasminogen activator signal peptide (hTPAsp), aprotinin signal peptide,
tobacco extensin signal peptide and chiéken Iysozyme'signal peptide. A

12. A nucleic acid construct according to claim 1 wherein a
coding sequence is provided in the cloning site.

13. A nucleic acid construct according to claim 12 wherein the
codlng sequence encodes an antigen.

14. A nucleic acid construct accordlng to claim 13 wherein the
antigen is an antlgen of a viral, bacterial, parasmc or fungal pathogen

15. A nuclelc acid construct accordlng to claim 14 wherein the
antlgen is HBsAg

16. A nucleic acid construct according to claim 1 WhICh is a
plasmid vector. ‘

17. A nucleic acid construct according to claim 1 W‘herrein the
nucleic acid is DNA. ‘

18, A nuclefc acid construct comprising:

(i) a chimeric promoter sequencé whic.h comprises:

 (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
(c) a heterologous intfon provided in place of the
intron A region of the hCMV major immediate
early gene; and | |
(ii) a cloning site for insertion of a coding sequence in

operable linkage with the chimeric promoter; and



<400> 24 ggaagatct cttactccag ct tatgctg 30 <210> 25

<21 > 27 <212> DNA <213> Artificial sequence <220>
wo2®3m39ri mer <400> 25 ggcgaattcc ttccgagtga gBOEGEBL002/H04279

<210> 26 <211> 4312/ 19 <212>g8BNA <213> Artifici al

sequence <220> <223> Priner '<400> 26 ggagt at aca

ttt aaagggc ctaacaaaa aaaaagatg: ggg 43 <210> 27 <211>

31 <21@n DNA) <213noArttarislgled! lesdSrUenRRRNEIARRIFRZ3>
Primer <400> 273&9agct agct tttacttt gac aagaa g 31

<210> 28 <211> ra@ﬁzf:som\hl Yp1852 antigencieajuenequ BiBde
<220> <223> Priner <400> 28 aa c ttattttt
acaccagac aactgge'%t'gen sequel%ue orqf-lits‘i} typea ant?gen

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 linkage with the
chimeric promoter, wherein the enhancer sequence is
downstream of the cloning site.

19. A nucleic acid construct according' to claihm 18 wherein the
hCMV imvmediate early promoter sequence (a) is SEQ ID No.1.

- 20. A nucleic acid construct according to claim 18 wherein exon
sequence (b) is SEQ ID No.2.

21. A nucleic acid construct acco‘rding to claim 18 wherein the
hetero'logous intron (c) comprises a sequence selected from the group
consisting of rat insulin gene intron A sequence, chicken keratin gene -
intron A éequence and chicken cardiac actin gene intron A seguence.

| 22. . A nucleic acid construct according to claim 21 Whereih‘the
rat insulin gene intron A sequence comprises SEQ ID No. 3.

23. A nucleic acid construct according to claim 18 wherein the
chimeric promoter sequence is SEQ ID No. 4. ‘ |

24. A nucleic acid construct éccording to claim 24 which
comprises a polyadenylation sequence.

25. A nucleic acid construct according to claim 24 wherein the
poly;'adenylation sequence is derived from a polyadenylation sequence of
a -gene selected from the grolp consisting of a rabbit 3-globin gene,
human papilloma virus (HPV) early or late genes, the HSV-2gB gene, a
simian CMV immediate early gene and HSVgD late gene.

26. A nucleic acid construct according to claim 25 wherein the



<210> 29 <211> 29 <212> DNA <213> Artificial sequence
<220> <223> Prinmer <400> 29 ggagtcgacc tgtctgctta

W@ 20084302y 2913/ 19 <210> 30 <211> 26 <212> DNAPRRGB2004/004279
Artificial sequence <220> <28g> Prinmer <400> 30
cgtaatgctc tg cagtgtt acaacc 26 <210> 31 <211> 20
<212> DNA <213> Artificial sequence <220> <223> Pri ner

134&%? S0 C d%rd ?%éé‘t?
<21 >d%m <21%§a%ﬁfi&ci§ﬂg§%eqGeﬁcfg\%g?ggziozz > anfiZTrtrgrEQ
4B0NO: BQ, §§HANO:1 1g&EQ Yoo 18t agd SEIYID tNQ@acaag

caaaa 47 <210> 33 <211> 12 . . .
. A nucleic acid construct according to claim 18 which further

comprises a signal peptide.

‘ 28. A nucleic acid construct according to claim 27 wherein the
signal peptide is selected from the group consisting of human tissue
plasminogen activator signal pebtide (hTPAsp), aprotinin signal peptide,
tobacco extensin signal peptide ‘and tchicken lysozyme éignal peptide.

29. A nucleic acid construct according to claim 18 wherein a
coding sequence is provided in the cloning site.

30. A nucleic acid construct according to claim 29 wherein the
coding sequence encodes an antigen. .

31. A nucleic acid construct according to claim 30 wherein the
antigen is an antigen of a viral‘, bacterAiaI,vparésiti‘c or funéal pathogen.

32. A nucleic acid construct according to claim 31 wherein the
antigen is HBsAg. | |

33. A nucleic a‘cid construct according to claim 18 which is a
plasmid vector.

. 34. | A nucleic acid construct accordingvto claim 33 Which has
the sequence in SEQ ID No. 14.

35. A nucleic acid construct accordihg to claim 18 wherein the
nucleic acid is DNA. B

36. A nucleic acid construct according to claim 18 wherein the
non-translated leader sequence is se[ected fr‘om the group consi_sting of
SEd ID No. 5, SEQ ID No. 6 and SEQ ID NO:7.

37. A nucleic acid construct according to claim 18 wherein the
enhancer sequence is selected from the group consisting of SEQ ID No. 8
and SEQ ID No. 9.

'38. A method of obtaining expression in mammalian cells of a
polypeptide of interest, which method comprises transferring into said

cells a nucleic acid construct comprising a chimeric promoter sequence



<212> DNA <213> Artificial sequence <220>14/19 <223>
Primer <400> 33 ctagcgggc ca 12 <210> 34 <211> 12

WO 20203 DNA <213> Artificial sequence <220> <22BCT/BBR09a1004279
<400> 34 gatctgggcc g 12 <21@» 35 <211> 28 <212> DNA
<213> Artificial sequence <220> <223> Priner <400> 35
ggagctagca t atcccagt tgaggagg 28 <210> 36 <211> 28

ShiEa Akl isu eI sdiy G i
<iklchidtn/ dront@e2>wbkkein 28 ehinerit ipcomslotsiespmprenee
comprises: ‘ A
(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
(c) a heterologous intron provided in place of the intron A
region of the hCMV major immediate early gene. .
| 39. A method according to claim 38 Wherein the construct is
delivered directly into a subject. \
| 40. A method according to ciaim 39 wherein the construct ié ‘
delivered by injection, transdermal particl‘e delivery, inhalation, topically,
6ra|ly, intranasally or trahsmucosally. |

41. A method according to ‘claim 40 wherein the construct is
delivered by ﬁeedlele.ss injection. t |

42. A method according to claim 38 wherein the construct is
delivered ex vivo into cells taken from a subject, and the cells are
reintroduced into the subject. .

43. A method according to claim 38 wherein fhe nucleic acid
construct is coated onto carrier particles.

44, Coatéd particles, suitable for delivery from a particle-
médiated delivery device, which particles comprise carrier particles
coated with a nﬁéleic acid construct wherein the conétruct comprises a

“chimeric promoter sequence and a.coding sequence in operable Iinkége
with the chimeric promoter, and wherein the chimeric promoter sequence
comprises:

(a) a hC.MV immediate early promoter sequence;

(b) exon 1 and at least a part of exon 2 of the hCMV

major\immediate early gene; and

(c) a heterologous intron provided'in’place of the intron A

region of the hCMV major immediate early gene.



<220> <223> Primer <400> 37 ccaagctag gacaaaactc

acacatgcc 29 <210> 38 <211> 45 <212> DNA <213>
WORWBNBTTRl sequence <220> <223> Primer <400> BSI/GB2004/004279

ggaagatct gtttacc ct gtcattt@gc cggagacagg gagag 45

<210> 39 <211> 57 <212> DNA <213> Artificial sequence

<220> <223> digonucl eoti de <400> 39 aagatgtc a

gact ClABCt ChEQat SHIeiclosAcahGif gl OC4IB S GRE W 6HCP e Tharrier
<210> 40 <211> 24 <212> DNA <2I3> Artificial sequence

qErUsles2rg>gdd iargungd®> 40 ggaact agt a agat gtccag act
< > 41 <211> 25 <212> DNA <213> Artifjcial
giclqﬁie#g@ Zggdipsgggégcgqyaﬁ{gr or a particle mediated dehvery device

comprising coated particles according to claim 44. ‘
47. A particle mediated delivery device loaded with coated
particles according to claim 44. ’
48. A particle mediated delivery device according to claim 47
‘which is a needleless syringe. A
49. A method of nucleic acid immunisation comprising
~administering to a subject an effective amount 6f coated pérticles,_which
particlves are suitable for delivery from a particle-mediated delivery device,
the particles comprising carrier particles coated With‘ a nucleic acid
construct, wherein the construct comprises a chimeric promoter
sequence and a coding sequence encoding an antigen in operable linkage
with the chimeric promoter, and wherein the chimeric promoter sequence
comprises
(a) a hCMV immediate early promoter sequence;
(b) exon 1 and at least a part of exon 2 of the hCMV
‘major immediate éarly gene; and |
(c) a heterclogous intron provided in place of the intron A
region of the hCMV major immediate eariy gene.
50. A nucleic acid construct comprising:
(iy - -a promoter sequence;
(ii) a non-translated le.ader sequence derived from
HBV preS2 antigen sequence, HBV e-antigen
sequence or HSV type 2 gD antigen sequence;
and )
(iii)  a coding sequence operably linked to (i} and (ii)
wherein the coding sequence is heterologous to the non-translated leader
' sequence.

51. A nucleic acid construct according to claim 50 wherein the



<400> 41 ggaagct agc ggsgagtgt ccgag 25 <210> 42 <211>

75 <212> DNA <213> Artificial sequence <220> <223>
w@riogosarci eot i de <400> 42 ggaaagat gg ccagcct ct PCT/GB2004/004279

tgccacattt ctcgtggtgc tcgtgagE t cagcctcgcc 60

agcgaaagca gcgc 75 <210> 43 <211> 24 <212> DNA <213>

Artificial sequence <220> <223> Prinmer <400> 43

puzactagiagugaaaditig geteated Monx21dyrddp s2hdisting ofHEMV
DNA <213> Artificial uencel7/ 19 <220> <223> Pri mer
Iameg?g @Wﬁ@@@g@@%@@%ﬂ%ﬁ%’@@@ezmraz:msrmater

g@g@ L2578 R D0 SRS ik SioP scBBsnoe <2207

52. A nucleic acid construct according to claim 50 wherein the
coding sequence encodes an antigen.

53. A nucleic acid construct according to claim 52 wherein the
antigen is an antigen of a viral, bacterial, parasitic or fungal pathogen.

54. A nucleic acid construct according to claim 50 which is a
plasmid vector.

55. A method of obtaining expression in mammalian cells of a

‘ polypeptigie of interest, which method comprises transferring into said
" cells a nucleic acid construct comprising:
(i) . a pnﬁnotersequencé;
(i‘i) a non-tranélated leader sequence derived from HBV
_ preS2 antigen sequence, HBV e-antigen sequence or HSV type 2
gD antigen sequenqe;and -
(i) a coding sequehce enboding the polypeptide operably linked
of)and i)
wheréin the coding sequence is heterdlogo'us to the non-translated Ieadér
sequence. |

56. A method according to claim 55 wherein the construct is-
delivered directly into a subject.

57. A method according to claim 56 wherein the construct is
delivered by injecfion, transdermal particle delivery; inhalation, topically,
orally, intranasally oftransn1ucosa"y. .

58. A method according to claim 57 wherein the construct is
delivered by needleless injection.

' 59. A method according to claim 55 wherein the construét is
delivered ex vivo into ce"s taken from a subject, and the cells are

reintroduced into the subject.



aggtctttgc taatcttggt gctttg ttc tgcccs tgg

ctgctctgggg 51 <210> 46 <211> 24 <212> DNA <213>
W@RGs0BTTRl sequence <220> <223> Prinmer <400> BGI/GB2004/004279

ggaactagta ggtctttgct aat 249g210> 47 <211> 25 <212>

DNA <213> Artificial sequence <220> <223> Priner <400>

47 ggaagctagc ccccagagca gccag 25 <210> 4818/ 19 <211>

31 <2y 34 a%rcto'rcﬂlh 113l cI5ip8l BBNERerAR ARe FRRBSIC acid
Primer <483$n}<§#‘ggagct agc cgtttacttt gaccaagaac g 31

€dherrud? is<edated2onto2d@rieDpAartds8> Artificial sequence
B R amedartiains. sutaBe AP A6 Sy RO P ore-
mediated delivery device, which particles comprise carrier particles
coated with a nucleic acid construct comprising: ’
(i) a promoter sequence;
(ii) a non-translated leader sequence derived from
HBV preS2 antigen sequence, HBV e-antigen
sequence or HSV type 2 gD antigen sequence;
and (
(iii) a coding sequence encoding a polypeptide of interest
operably linked to (i) and {ii) ‘
wherem the coding sequence is heterologous to the non- translated leader
' sequence.
'~ 82. Coated particles according to claim 61 wherein the carrier
particles are gold or tungsten. H

63. A dosage receptacle for a particle mediated delivery device
comprising coated particles according to .claim 61.

64. A particle mediated delivery device loaded with coated
particles éccording to claim 61. , |

- 65. A particle mediated deli'very devide according to claim 64
- which is a needleless syringe. ‘

66. A method of nucleic acid imimunisation comprising
administeriné to a subject an effective amount of coated particles which
are suitable for delivery from a particle mediated delivery device, the
particles comprising carrier particles coated with a nucleic acid construct
comprising |

(i) a promoter sequence;

(ii) a non-translated leader sequence derived from HBV preS2

antigen sequence, HBV e-antigen sequence or HSV type

2gD antigen sequence; and 4



<211> 32 <212> DNA <213> Artificial sequence <220>

<223> Prinmer <400> 50 gcaggatcca gtagacctgg agagaggaca
W@00383520.0> 51 <211> 29 <212> DNA <213> Arti f PCT/@B2004/004279

sequence <220> <223> Priner 400> 5119/ 19 ggaagatcta

aaggtgago tg tgtggs 29 <210> 52 <211> 490 <212> DNA '

<213> Pseudo rabies virus <400> 1 tggccgcaga

gcgggCHAgY £ 28l f21cAIRURRHY HE SRIREACSHdrSEIFAMKIECto (i
60 catc(?ggc agggg‘gcgagccga gatggggcgcc g@ggggpggcglgq o
gacat gcaaa aricafjacghgeirl e gadngatgaenggdydgaeralogous to the

cccattggcc Qtcgaggggc caagatggcg csctcgggg s 180

cggacat gca raa”ggragagg%d b%é%@gg%@?‘?r@&gcgagaga aatcccattg
Cacandihor AtbEBGaGH Hag e ee 00 Raat coca.
ttggcggacy %B&Qﬁéﬁertseﬁqﬂlﬁﬂéégggc at gcaaagca gacggcagag
360 gaag gggcg agaaaaat C oattggccgg ccgtcgggga ,
agt ccgipgc ajaadimgcsayrienze aperalbjytlinkgdciot thechrggooter sequence

ggcgggct ct ctcggggcg cttataagcg cggtctc at 480 cgtag
actt 490 <X¥p3NE3 <211> 495 <212> DNA <213> Rous

sar conmi)vi r&?eﬁﬁm&aréequence 3' of and operably linked to the

_ coding sequence {ii); | ‘

Wheréin the enhancer sequence (iii) ié'derived from a 3'UTR of an HBsAg
“sequence or a 3'UTR of a simian CMV immediate early gene sequence,
~and the coding sequence (ii) is heterologous to the 3'enhancer sequence.

68. A nucleic acid construct according to claim 67 Wherein the
promoter sequence (i) is selected from the group consisting of hCMV
immedj(iate early promoter sequénce, Pseudorabies virus promoter
sequénce and Rous saréoma virus promoter sequence.

69. A nucleic acid construct according to claim 67 wherein the
coding sequence encodes an antigen.

70. A nucleic acid construct according to claim 69 wherein the
antigen is an antigen of a viral, bacterial, parasitic or fungal pathogen.

71. A nucleic acid construct according to claim 67 which is a

plasmid vector. | | .

'72. A method of obtaining expresrsion in mafnmalian cells of a-
polybeptide of interest, which method comprises transferring into said
cells a nucleic acid construct comprising: \

(i) a ‘promoter sequence;

(ii) a coding sequence encoding the polypeptide operably linked

to the promoter sequence (i); and

(ili)  an enhancer sequence 3' of and operably linked to the

coding sequence (ii);



tgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg cgagcaaaat
ttaagctaca 60 acaaggcaag g ttgaccga caattgcatg aagaat
WO o®s0sEgygt t ag gegttttgeg 120 ctgcttcgeg at gt BRECOGHL004/004279
~ cagatataog gtatctgag gggactaggg tgtgtttagg 180
cgaaaagcgg ggottoggtt gtaog ggtt aggagttccc tcaggatata
gtagtttcgc 240 ttttgcatag ggagggggaa atgtagtctt

alerRit tha ephbot @xieduehgs At & deriBed fioma egatER) of an HBsAg
ttagcaacat gccttacaag gagagaaaaa goaccgtgca
5§00gaceE Of @ SMTEi@é@agtra@@%@ﬂ YJrasediete gagy @gengtsequence

e BRataang GeaLegoad dadrigelaiouk 1t e RgeTBt 4" eeguence.
480 acpqtaga rﬁeﬁ%@técc‘a}?&ng to claim 72 wherein the construct is
delivered directly into a subject.

74. A method according to claim 73 wherem the construct is
Delivered by mJectlon, transdermal partlcle delivery, inhalation, topically,
orally, intranasally or‘transmucosalIyL

75. A method according to claim 74 wherein the construct is
delivered by needleless injection.

76. A method according to claim 72 wherein the construct is
delivered ex vivo into cells taken from a subject, and the cells are
reintroduced into the subject.

77. A method accordlng to claim 72 wherein the nuclelc acid
construct is coated onto carrier particles. '

78. | Coated particles, suitable for delivery from a parﬁcle-
mediated delivery device, which particlés comprise carrier particles
coated with a nucleié acid construct comprising: “

(i) © a promoter sequence;

(i) a coding sequence encoding a polypeptide of interest

operably linked to the promoter sequence (i); and

(i) an enhancer sequence 3' of and operably linked to the

coding sequence (ii);
wherein the enhancer }sequence (iii} is derived from a 3'UTR of an HBsAg
sequence or a 3'UTR of a simian CMV immediate early gene sequence
and the coding sequence (ii) is heterologous to fhe 3' enhancer
sequence. ‘

79. Coated particles according to claim 78 wherein the carrier
particles are gold or tungsten.

80. A dosage receptacle for a particle mediated delivery device

comprising coated particles according to claim 78.
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81. A particle mediated delivery device loaded with coated
particles according to claim 78. |

82. A particle mediated delivery device according to claim 81
which is a needleless syringe.

83. ‘A method of nucleic acid immunisation comprising
administering to a subjeCt an effective amount of coated particles which
particles are suitable for delivery from a particle mediated deliyery device,
the particles comprising carrier particles coated with a nucleic acid
construct comprising: ~

(i) a promoter sequence;

(i) a coding sequence encoding an antigen operably‘linked to

the promoter sequence {c); and |

(iii) = an enhancer sequence 3' of and operlably linked to the

coding sequence {iii); ‘

’Whereinv the enhancer sequencé (iii) is deri\}ed from a 3'UTR of an HBsAg
sequence or a 3'UTR of a siman CMV |mmedlate early gene sequence
and the coding sequence (n) is heterologous to the 3 enhancer sequence.

84. A purified isolated chimeric promoter sequence whlch
comprises: | |
| (a) a h‘CMV immediate early promoter sequence,;

(b) " exon 1 and at least a part of exon 2 of the hCMV major
immediate '

A early gene; and
(c) a hieterovlogous intron provided in place of the intron A"

region of the hCMV major immediate early gene



