1 NUCLEI C ACI D CONSTRUCTS FI ELD OF THE | NVENTI ON The
invention relates to the fields of nolecul ar biology and i nmunol ogy
and generally to reagents useful in nucleic acid i nmunisation

t echni ques. More specifically, the invention relates to nucleic acid.
constructs ‘for t'he expression of antigepic pol ypeptides, and to
nucl ei c acid i munisation strategi es using such reagents. BACKGROUND
OF THE | NVENTI ON Gene therapy and nucleic acid i nmuni sation are

prom si ng 10 approaches for N%Lﬁ@%élﬁr&‘oﬁﬁ?ﬂﬁ?““ o'n of both
S .

acquired and inherited di sease ese techni ques provide for the
transfer of a desired nucleic acid into a subject with subsequent in
vivo expression. Transfer can REL.ROFOTHEIINWENTIONt r ansfecting the
subject's cells or tissues ex. vivo and reintroducing the transforned
material into the host. Alternatively,géibthe nucl eic acid can be

admi ni stered in ViRfolNYpRERR Flates torgey _ Pemplequiatipieiogy e
{r anst et ed T Y shbAeistalf ¥ RG0S, Rerd i b RN Banale

or anti geni aegemigups.oliere. spSeifrREdl, fRchosiomerdidrewno tricdié g6id t he

| evel s of expression_obtained, including transfection efficiency, 20
and the ef f i@nsHegtsarntha@rrsien gbastighnie polyeapddes, dne fer ruglelcs

Syetome navaoRLin R R Bh R ina suobtenBsRian cn v ol 1y

consists of a vector containing a gene or nucl eotide sequence of

interest operably |inked tpASKGRIINDOE TREINVENTIOANUENces. These
coc:t—r ol sequences include transcriptional pronoter sequences and
transcriptional. start and t.erm nation Sequences. Conmmonly used
promoters for nafFRNS Reray preRprieisada ppynisiopRIFRIBMIFes Sv40

I yione ' : he CW
e ot & ogPPye R BEIRERA ki et b8y SEhort Siedind "
19: 3979- 3986nherithe diniRes TANERE YethiiBUks Viokide 100 RBe temetdialf 4 epgald
(LTR) pronoter, the adenovirus major |late promoter (Ad MP) .and the

herpes si nplneileic paig ipksw)sublasiovish subsaskignbhuive exeession] Transfer
ters, t ' f f i t al | ot hi onei
Gene ar e a S8 denyP R By B8hbeRtos s LINRCL] el o Bl R ke

transcripti anglrefRBH IR 118 BEREmel PARERSdnEPIRSho SN NARERBvely,
Enhancers are broadly defined as a cis-acting agent, which when

oper abl y14 i nkeduckziaapidorast ke Adevnistered /n vivo directly to the recipient,
Each of these techniques requires efficignt expression of the
-nucleic acid in the transfected cell, to provide a sufficient a:_inpuht of the .
C thera.peutic or antigenic gelne product. Several factors aire kinov\;m to
affect the levels of expression obtained, including transféé’iiﬁon éﬁiciency,
20 and the efficiency with which tﬁe gene-or sequen-ce of Elil’terfest fs

transcribed and the mBNA 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

25 sequenceés. These conirol sequences includé transcriptional promoter
sequences and transcriptional sfart and termination seqguencss.
- Commonly used promoters for mammalian cell expression systems

include the SV40 early promoter, a cytomegalovfrus {CMV} promoter



10 sequence, wll increase transcription of that gene sequence.
Enhancers can function frompositions that are nuch further away from
a sequence of interest than other expression control elenents (e.g.
pronoters); and can operate when positioned in either orientation
rel'ative to the sequence of interest (Banerji et al. (1981) Cell
27:299-308, efeVille. irs etal. (1981) 15 Nucl. Acids Res 9:

6251- 6264). Enhancers have been identified froma nunber of viral

sour ces, i NGJHMENEhPLIWAP RIS caBif prbfidSer %@Eﬁ@@é%‘(ﬁ@%’l § RV . |

adenovirus, siman virus 40 (Sv40), Mol oney sarcCbma virus, bovine
papi-1 | ona VAicids Rasd 1&03973@&8@&thﬂ maesis¢ deafnhiaey tsmetr airus i,
Rosent hal et at (11983) Science 222 49- 55 Hearing et al 20 (,1983)
Cel | 33: pogerpmal ygRaal (b Rhpramaygs) ? GROVIrUs ppajer late poypote] 444

Gol | '35 704EByghd HehehiHLif %M@‘exp Rty le B eBep nuct ei c

aci d i mmgnig@tvie prothodseesiidreaapyprabietideriaid be tHeMMutipgedi at e
early pronoter. See eg 25 US Patent Nos. 5168062 and. 5385839 to

Stinski, aretiotkicasin GRecHEiaen FOMMIABISTIBI . Expression vectors
using the hCW i medi ate early pronoter include for exanple, pWRG/128

(Roy et al, Vac 8 200 BC12/ Cg/k/ JWI303
whi ch are nenti gﬁ@ge#@@é@%ﬁ%@ '_é%‘é%?rgrﬁng?réq [ CR'?@BBH
reduced | eyghnengd, rerdFRsrs st"éﬁrsaﬁdeh@f h%ﬂd@ﬂ@ﬁi@ﬁr‘%a@%ﬂé’ﬂﬁ@ﬁ?%ﬂ
in the absence of hCW Intron A. SUVMARY OF THE | NVENTI A nucl eic

aci d const rais@cting agest whichl wherl opsraidy linked pu b atremtoter/geral
pronot er / expr essi on uenceid_ t hat . I‘OVI ges enhanced exgé ssi on of
e or of o Baranp oAb REEErarveRbLBh & TSt off SearmERy Lot

sui t abl e f%ﬁdﬁ&bﬁ%,ﬁwmma@fm@mms%%é;ﬂneﬁﬂsée a&%ecan

t herefore be used in nucleic acid i munisation rticul
const ruct (xa‘nnmrep’rmard@ﬂieoaxmssmercqmrcﬂ|edﬁmentsf(erg psermiokers}, and

particl.e-nedi at ed nucleic acid Accor di hgl y,
t he pr esentcﬁr‘n‘%@?ﬁafi%wqﬂ“&ﬂ%@e&f %@’E@F@‘%%"i‘{?&o ﬂ?ﬂﬁﬁq@%ﬁg a,

chimeric pra!m%é%gsﬁayﬁ%ﬁﬁg ﬁ‘hgaﬂ B@!f[gr@lli_ ?gé% DT NARSSL &O8) gfsé‘ﬂ

codi ng sequence in oper ge w e chi’'meri c pronot
wher ei n 1t heVed)i mefdscRes OMBLEr sm)enﬁah@maas haes beér5 iddhified o GW

| medi at e er?l,[rl]gelp trafo \rrrl?élesrou?geqs??nnc(%gd' ing polyoma virus, BK virus,
bytomegaIGVIrus {CMV}, adenovirus, simian virus 40 (SV40)}, Moloney
s‘aro’oma virus, bovine papilloma virus and Rous sarcoma virUS'(deViHeirs
et al supra, Rosenthal et &/, {1983) Selence 222:749-755, Hearing et o,
20 (1983) Celf 33:695-703, Weeks et ai, (1983] Mol. Cell, Biof. 3:1222-
1234, Levinson et al. (1982) Nature 295:'568-572, and LL.IC'IWleI' al.

(1983) Cell 33: 705-716).

A number of expression systems for nucleic acid immunisation and
gene therapy make use of the hCMV immediate early promo‘ter.. See eg
25 US Patent Nos. 5168062 and 5385838 to Stinski, and EP . Patent
Specificatiori 03239897 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 85/20660. Chapman et af {1991) report reduced



(b) oxen 1 and at |east a part of exon 2 of the hCW nmjor inmediate

early gene; and (c) a heterologous intron provided in place of
the intron A region of the hCW major imvediate early gene. 20The
i nvention also prOV|des - a nucleic acid construct conprising: (i)a

chirferi ¢ proempter sequence which conpri ges: (a) a hCwW-i.nmediate
early pronoter sequence; (b) exon 1 and-at |east a part of exon 2 of
the 25hCW maj or inmedi ate early gene; and (c)a heterol ogous intron
Provi ded i n’ plageoéxprassiom FFoam tie hEsh W imefedidi chP\Yormitar ini thaedi at e
early gene; and (ii)a cloning site for insertion of 'a coding sequence
i N oper abl e #bhsenagerviiEMiM Ingraphhneric pronmoter; and (iii)(a)a
non-transl ated | eader sequence which is deri ved fromHBV preS2

antigen sequence, HEWe-anti 2gD anti gen
sequence and which is in opé WW%SM\@WR& meric
pronot erl andi or 10(b)an enhancer sequence which is derived froma 3

untransl at'ed regi QhuciiRackf cohsiBeAthas BB MePelopes RN Maipdatalin an
CNN i medi ate early gene sequence and which is in operable Ilnkage '

with the ehi wmlumomomwdemﬁsmm:seqlmnqee thatpiceides egbencad Expression
downstream of, t h
of heterologous coding sequences in host cells, The construct is suitable
for efficient expression of antigen-encoding genes, and can therefore be
used in nucleic acid immunisation. In particular, the construct can be

. hl
provided on carrier particles, for use in particle-mediated nudleic acid,

I

to  immunisation,

Accordingly, the present invention provides a nucleic acid _
construct comprising a chimeric promoter éequance and a cloning site for
insertion of a coding sequence in operable linkage with the chimeric

promoter, wherein the chimeric promoter sequence comprises:
15 . (a}, ahCMV immediste early promoter'sequence;

(b}  exon 1 and at lsast a part of exon 2 of the

- hCMV major immediate early gerie; and

Q" , {c)  a heterologous intron provided in place of the

intron A region of the hCMV major immediate ‘early gene..
0 - T-he invention also provides:

- a nucleic acid coqétruot com;:-brising:

(i) a chimeric promoter sequence which conﬁprises:

{a) - ahCMV immediate early promoter sequence;

-. {b) exon 1 and at least a part of exon 2 of the

25 hCMV major immediate early gene; and



15cloning site; - a nucleic acid construct conprising: (i)a pronoter
sequence; (J)a non-transl ated | eader sequence derived from HBV preS2
anti gen sequence, HBV e-antigen sequence or HSV type 2 gD antigen 20

sequence; and iii)a coding sequence operably finked to (i) arid (iii
wher ei n-t-he “codi ng sequence is heterol ggous to the non-translated
| eader sequence; - .a nucleic acid construct -conpr.i sing: (i)

a codi ng sequence operably linked to the pronoter sequence (i); and .

(iii) an enhancer sequence Rateplloghich ﬂ%ﬁaﬂ?byidb%j{?éf%?ascteg)ft@\% codi ng

sequence (ii); wherein the enhancer sequence (i erived froma
31UTR of an HBsAgirsagueagiona? the HAWMR rodjonirsingilbe ealy yehanedi at e -
early gene sequence, and the coding sequence (fi) is heterologous to
the 3' enhancer %’@quence; " - a method of obtaining expression
in manmmal i an cells of a pol ypeptide of interest, irvhich nethod '

conprises transf fri nagciio%,@[&?%gwag&%ﬁ "@"‘Wé’%g &%n%e%nst ruct of

the invention, the constr Ing a co eauence encodi ng t he

pol ypept isdepperable linkagé aditle dhe ahinhelesronsatif;abvidef or delivery froma
particle-nedi ated deli Very device, which particles conprise carrier
particles coated with a 15 nucleic acid construct of the invention,
t he construct -i dludilfly a acRef-¥gnslaéritisaacesrRab@Nag Whieb il ypept i de;

a *Sage recgﬁ,ﬁ\&ﬁLﬁ%&lﬂqB@ Fg,ggzi ﬁf%ggg%'ﬁﬂﬁg@%éq%%:%fﬁ@%ﬁv' .ce conpri si-ng

the coated _ elivety device
| oaded wi t hsddifenegak 52 QypaiZgicafjen sequence andBiHieN i®fn nucl ei ¢ aci d

i mmuni sation conprising adm nisteri'ng to a subject an effective
anount of t pRereblgtlwdagarwitl ithe chimedt prempietprd/os t he codi ng sequence
encodes an anti gen; '

10 (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 immediats early gene seqﬁénce and
which is in operable linkage with the chimeric prozﬁoter, .
wherein the enhancer sequence is downstream of the

1B cfoning site;
- a hucleic acid construct comprising:
{i}  apromoter sequence;

(i) a non-transtated leader sequence derived f{om HBV p_reS.?
antigen sequence, HBV e-antigen sequence or HSV type 2 gD antigen

20 éequence; and
(i a coding sequence operably finked to {i} and (i

wherein-the coding sequernics is heterologeus to the non-translated

leader sequence;
" - a nuclelc acid construct comprising:

25 {i} a promoter sequence;

-,

) o



a purified isolated chineric pronoter sequence \Wich conprises:
25(a)a hA VIV imedi ate early pronoter sequence; 6 (b)exon 1 and at
| east a part of exon 2 of the hCW nmgjor inmmedi ate early gene; and
(b)a heteroiogous intron provided in place of the intron A region of
the’l. 1CW maj or imediate early gene., gEThese ari.d other objects,
aspects, enbodi nents and advantages of the present invention wll
readily occur to those of ordinary skill in.the art in view of. the

di scl osure herei nﬁiP BRI EFEO%?EggEBB&%\IOE&gEHEH%WO!\% Bpro.moter Fi gure

1 illustrates the [evels ressi o hepatitis B virus 10
surface anti gequentel(sAgd obtai ned using various plasnm d expression
vectors. . Figure 2 shows the effect of intron inclusion on
expression of HBsAg in SCC15 cells and of ]pet a-gal in Bl16 cells
(average of t hr eellixptan enhagsey geguencsne el 2Nt oremabbt lipked ta thensul i n

intron A and expr essi on of beta-gal in SCC15 cells
oG SEupe

(average of "Figure 4 shows the effect of rat
insulin intron A and HBV3' UTR on exPression of HSVgD in 5CCl15 cells

(average @f threewhsRfiisthe enhancer sefugnes(iif is hievived Horafd BUTRO a@t
insulin intron A and HBV3' UTR on 20 expression of SEAP in SCC15 and
B16 cel | s (tHBsdgrseguents ohg PETReed @ simipe)CMV immediate early gene

sequence, and the coding seguence (ii} is heterologqhs to the 3'

enhancer seguence;

C " - a method of obtaining expression in mammalian cells of a
20 polypeptide of iﬂterest, which method corﬁprises transferring inip said .
cells a nucleic acid construct of the invention, the consiruct inciu‘ding a
coding seguence enceding the polypeptide; | '
" ~ cogted particles, suitable for delivery from a’particle—mediated
d_eliifery device, which particies comprise carrier particles coated with a i
15 nﬁcleic acid construct of the invention, the consfruc{ including a codin'g

sequence encoding the polypeptids;

- a dosage receptacle for a particle mediated delivery device .

C compriéing the coated particles;

" - a particle mediated delivery device [oaded with the coated

zo particles;

- 4 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 camprises:

25 fa) a hCMV immediate early promoter seqdence;



Figure 7 illustrates |evels of antibodies detected in the sera of
mce immunised Wth antigen-encodi ng nucleic acids contained in a
variety of plasm d expression vectors. Figure 8 is a

di agrammatic representation of pJV expression 5 vector.. Figure 9 is
a diagrammatic repreéesentation of pJV7389. Figure 10 is a diagrammatic
representation of piV740(1). Figure 11 1s a diagramatic
representation of pJV7468. Figure 12 is a.diagrammtic representation

of pj 1/ 7563. 10Figure set. t L pJV7563, -
Brief Descripti on(ggf t ensgtca]ﬁg%gelgéﬁ% %§%g%%g?%8%r%nF§WGw

i medi at e eanbjor pmomatiate sghugsres ahGenBanlt #M50321, X17403)

SEQ ID NGO 2 is sequence fromexons 1 and 2 of the hClVIV rnajor 15

i mredi ate early g(_ene (GenBank #Mb60321, X17403) SEQ ID NO 3 is rat
insulin intron A (8bquehb@iereiagish tipngerexisied in place okihg NBORAA 4 | s

t he sequenc a I i or di o the present
i nvention ereB{on OP{H%EHVFVI %‘aﬁﬁp’@?‘f‘%ﬁ% ée%hggeieéquence from HBV preS2.
antigen 5° UTR 20, sequence (GenBank #M54923) " SEQIDNOG6 is a

| eader seguence fTHEBsHNG bitee objels, BsUER S ettt ek feaRhalviise808}
SEQID NO:7 is a | eader sequence fromHBV.e antigen 611../TR sequence

(GenBank #\BhgaBpSSRQNVEntam vall readigraskr 39 Ui eheopsinare skitidneaniart
#AF143308) IF&%%aﬁkth%g%’;h% l?er%f?n.s' m an i medi ate early gene 3' UTR

seqUence s SEQ I D 140:10 is rabbit "13
gl obin poly A sequence (CGenBank #K03256) SEQ I D 140:11 is

simian sCW inmmedi at e eaBRIERIPESCRIFNION ORJHE'DRAVANGERNK #ML6019)
i OSEQ I D 140: 12 is HSV2 gB gene poly A'séquence (GenBank

Figure 1 ifllustrates the levels of expression of hepatitis B virus
10 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].

15 Figure 3 shows the effect of ra-t insulin intron A and HBV3'UTR on

éxpression of beta-gal in SCC15 cells (average of thfee expts).

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

Figure 5 shows the effect of rat insulin intron A and HBV3'UTR on
20 éxpression 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 hiFe fragment in B18 cells.



#786099) SEQ I D 140: 13 is HPV16 early gene poly A sequence
(GenBank #K02718) SEQ ID 140:14 is the sequence of the pJV
expression vector 15SEQ ID NO 15 is PCR Prinmer JF93 SEQ ID NO 16 is
PCR prinmer FI 10" . SEGID NO:17 is PCR prinmer GM SEQ 1D 140:18 is
PCR primer JF254 SEQ ID 140:19 is PCR prinmer GAM50 10SEQ I D 140:20js
PCR prinmer JF255 SEC I D NO:21 is PCR-prji-mer. DS1 SEQ ID NGO 22 is PCR
primér DAL 9 SEQ ID NO 23 is PCR primer JF301 SEG ID NO 24 is-PCR
prinmer JF302 SEQ ID NO 25 is PCR prinmer JF84 SEQ I-D NO 26 is PCR
primer 'JF225 5 SEGUHD7NBuSFaies IBVER PE btbodlE3aBteSERA IDNLSR dfmiBeR
primer JF336 SEQ ID NGO 29 is PCR primer JF357 SEQ 1D NO 30 is PCR
pri mer JF365ISmEEnisedNGitilantigenam gedingenuc)sig ggids| eoreaBet Bn MOvadeiysePCR
primer JF406 %E LD NO33:is PCR primer JF256 SEQ ID NO 34 is PCR
primer JF257P %‘?’lﬁxﬂtf%e@fi ¥ePERpri mer JF320 SEG ID NO. 36 is PCR
prinmer JF321 15 SEQ ID NO 37 is PCR prinmer JF386 SEG ID NO 38 is .
PCR prinmer FCAS SEQutdgNG a38iabfariafle Rbisiesaritheien @:F?% SkfebiNO 40 1's
PCR prinmer JF355 SEQ 1D NO 41°is PCR prirmer JF356 20SEQ 1D NO 42 is
ol i gonucl eot veleiod 348 . )

Figure 9 is a diagrammatic representation of pJV7389.

Figure 10 is a diagrammatic represen’ratién of pJV7400,
C | . Figure 11 is a diagramm‘aﬁc representation of pJV?#ﬁS.

Figure 12 is a'diag‘rammat-ic representation of‘ pJV?SSS.

10 . Figure 13 sets out the base composition for pJV756'3,

Brief Description of the Sequences

SEQ 1D NO:1 is hCMV immediate early promoter sequence
{GenBank #M 80321, X17403)

_ SEQ ID NO:2 is sequence from exons 1 and 2 of the hCMV major -

B 15 Jmmediste early gene (GenBank. #M60321, X17403)
| SEQ ID NO:3 is rat insulin intron A sequence {GenBank #J00748)
SEQ ID NO:4 is the sequence of a chimeric promoter according ‘to

the present invention

. SEQ ID NQ:5 is a leader sequence from HBV preS2 antigen 5° UTR
20 sequence {GenBank #M54923)

SEQ ID NO:6 is a leader sequence from HSVY type 2 gD B'UTR
sequence {GenBank #Z286099)



SEQ ID NO 43 is PCR primer JF349 SEQ ID NG 44 is PCR prinmer JF350 SEQ
I D NO 45 is oligonucleotide JF351 SEG ID NO 46 is PCR primer JF352
5SEG ID NO 47 is PCR primer JF353 SEG ID NO 48 is PCR prinmer JF430
SEQ ID NO 49 is PCR primer JF442 . SEQ 1D NO 50 is PCR priner JF421
SEQ ID:NO. 51 is PCR prinmer JF444 SEQ IgD NO 52 is Pseudorabies virus
(PRV) pronoter sequence. SEQ I D NO 53 is- Rous sarcoma virus (RSV)
pronot er ‘'sequence. DETAI LED DESCRI PTI ON. Before describing the
present inventi @EQ D MgS:Fiib a ibdddrseoehes lﬁﬂﬂeHSl\D@(énh?éﬁ g'OTR
invention is not limted to particularly exenplified 15 nolecules or
process paﬁ&ﬁ’é@@%(%\%fﬁMEWZ& coUrse, vary. It is also to be
understood that the term nol ogy used herein.is for the pur pose of

i ended Lo’ be. et 1 PR R S Red bR eBegk s PR

invention wll enploy, unless otherw se indicated, conventi onal

met hods of 20 vigpEg) AYWO:Bii6 shkiaAideYediaR! aenl @ernebwmge fig{zbi nant
DNA t echni ques and i1 nmunol ogy all of which are. within the ordi nary

skill ofstHéeaBank SMYBAEIhni ques are explained fully in the
literature. See, ‘e.g., Sanbrook, et aI , Mot ecul ar O oni ng ‘A

Laboratory Manu t.i o oni n i cal

Appr oach, ~vol . EgEé ﬁgﬂ[cgqb\}afa béﬁﬁ bin Dfi\/g 88?% %n'(Synt hesi s
(N. Gait, egko3d®B4); A Practical GU| de to Mol ecul ar Cloning {1984);
and Fundanmental Virology, 2nd Edition, vol. | & 11 (EI.N, Fields and
D.M Knipe, eds.). Al.l publications, patents and patent
appl i cations ci tS&Q HeNG:A 1 is sinients&MY ipraediats eaThvagers polysheby

i ncor por at ed b entirety. It must -be noted
that, as u§§8 CFt' if?@eé;a&gc#l\ﬂl Qﬁpgn and the appended cl ai ns, -the
Si ngul arforns 'a," "an" and "the" include plural referents unI ess the

content ;¢! ear |y gEEIRNES 128GV S 6B GendpbBf ANicuense (GenBarinl ess
defined otherwise, all technical and scientific terns, used herein

have the s#&B6RAM ng as comonly understood by ‘one- of ordi nary skill
inthe art to which the invention pertains. Al though a nunber of

neroin can be uSHE [ANGi R K 1@23%4!@%@@%Péﬁétn{é%ﬁﬁ(}%%f%h&rﬂslg’

preferred nmer7ad)s and net hods are descri bed herein.
describing the present invention, the follow ng terms wil'l be

enpl oyed, and are intended to be defined as indicated bel ow
SEQ D NO:14 is the sequence of the pJV" expresston vector

5  SEQID NO:15 is PCR primer JF93
SEQ 1D NO:16 is PCR primer F110
.éEQ ID NO:17 is PCR primer GW1 ‘
SEQ 1D N6:18 is PCR primer JF254
SEQ 1D NO:19 is PCR primer GW150

20 SEQ 1B NO;20 is PCR primer JF255
SEQ 1D NO:21 is PCR primer DS1

P _ SEQ 1D NO:22 is PCR primer DA1



The term "nucleic acid i mmunization" is used herein to refer to the
20 .introduction of a nucleic acid _nol ecul e encodi ng one or nore
sel ected antigens into a host cell for the in vivo expression' of the
antigen or antigens. The nucleic acid nolecule can be introduced
directly into the recipient subj-ect, sugh-as by standard
intramuscul ar or intradermal injection; transderil particle _
delivery; inhalation; topically, or. by oral, 25 intranasal or nutosa
nmodes of admi ni stg@éi,{ErN T ié@%ﬁiﬂﬂn‘i‘eﬂj#ﬁ?ﬂati vely can be introduced
ex vivo into cells. icﬁ' ave been renoved froma subject. In this
| atter case, cells containing the nucleic acid nolecule of interest
are re-introducedSEQtiD NGe2sisop@Rtprimern/A3tBt an 12 i nmune response
can be nounted agai nst the antigen encoded by the nucleid acid

nol ecul e. The nucl el ' I | es_us i n such inmuni zation are
general ly referr e%fég’jﬁgb%%ag&!rﬂﬁ'@%@%adu d vaccines.” The term
"adjuvant intends an materia or conposition capable of 5
specifically or nernspe¢bidsal PORFHRT JIP25enhanci ng, directing,’
redirecting, potentiating or initiating an antigen specific imune
response. Thus, coadminisration of an adjuvant with an antigen My
result insa | onerSER4R NO:Z kisd?CRpsinasf) gen bei ng necessary to
achiye a desired i mune response in the subject to which the antigen

is adm ni stered, (erg %gm istration result in a qualitatively
and/ or quanti tave#%ﬁl fﬁ@ n't’s%ﬁfi%‘n“‘f"ll:l'Fﬂa‘:’rr‘J hse im the subject. In :
particular, the adm nistration of the adjuvant may result in an

ery{-ihnced i mune rERPOD MO FER pRmedfIF@Ggat er nagni tude and/ or
duration. The effectiveness of an adjuyvant can be determ ned by

adm ni stering the adjélgvant with a vaccine conposition as in parallel
with a vacci ne cofdP NSBAUBIHR psmehidk8t§ and conparing anti body
and/ or cellular nmediated i munity in the two groups using standard

assays such as raOMHeASSPER Ehh@ﬁjmggd CTL assays.. By "core
ch a

carrier"” is.meant a carrier on wh guest nucleic acid (e.g., DNA
RNA) is coated in order to inpart a defined particle size as 20 well
as a suf finci ent | YHREG Hh NEx3 is\WPER prieehiJE486t he norment um required for
cell nmenbrane penetration, such that the guest nol ecul e can. be

del i ver éd usi ng I.ch e Medi t.echni.ques (see, e.g., U S Patent-
No. 5,100, 7921, %Iﬁgﬁ?ggr'gﬁ@gp{f%erg%gﬁgl ude materials such ‘as
tungsten, gold, platinum ferrite, polystyrene and |atex. See e.g.,
Particle 'SEQ ID NO:34 is PCR primer JF257
SEQ 1D NO:3b is PCR primer JF320
(" SEQ ID NO:36 is PCR primer JF321
15 - SEQ ID NC:37 is PCR primer JF386 .
SEQ ID NO:38 is PCR primer FoAS
SEQ 1D NO:39 is ofigonucieotide JE354
SEQ ID NO:40 is PCR primer JF355

SEQ 1D NO:41 is PCR primer JF356

20 SEQ ID NO:42 is oligonucleotide JF348



25 Bonbardnment Technol ogy for CGene Transfer, (1994) Yang, N. ed.,
Oxford Uni Versity Press, New York, NY pages 10-11. - By
"needl el ess syringe" is neant an instrunment which delivers a
par}iculate conposition transdermally without the aid of a
conventional 13.needle to pierce the gkin." Needl el ess syringes for

use with the, present invention are discussed herein. " The term
"transdermal " delivery intends intradermal (e.g.,. into the derm s or
epi derrnis), trarFderimRio:48 18-PCR PRAEeYURBLOUS”) and transmucosal

adm nistration, i.e., delivery by passage of an agent into or through

skin or nucosa! tissue. See, e.g., Transdermal Drug Delivery:

Devel oprent al | s SE&sING :R¢se&iGhh primier WGBPVes, Hadgraft and Guy
(eds.), Marcel Dekker, Inc., (1989); Controlled Drug Delivery:
Fundanental s and ' i,ans, .Robinson, a e (eds.), Marcel Dekker
Inc., (1987); anﬁbﬂgj &%ﬁ&?é’i"ﬂﬁ?”%@ﬂ‘%&%# Drugs, Vols. 1-3,
Kydoni eus and Berner (eds.), CRC Press, (1987). Thus, the term
enconpasses del i wetyif o8 i9FTH Bliges JFE6RNge as described M U. S
Patent N o: 5,630,796, as well as particle-nediated delivery .as -
described in U S. Patent No, 5,865,796. A "polypeptide" is used in it
broadest sense t SEQFRNG47ds PLRpripendiS68 two or nore subunit am no
acids, amno acid anal ogs, or other peptidom netics. The subunits may

be |inked by peptd 1S 0O ?t@ﬁot.her s, for exanple ester,
ether, etc. As u?gglelriﬁgf%a Fhie EF‘W&E@%@ acid" refers-to either
natural and/or unnatural or synthetic am no acids, including glycine

and both the D osEb gPNOcab ibmbﬁmea(]ﬂémﬁi no zo acid anal ogs and
pepti dom netics. A peptide of three or nore amno - acids is comonly

called an oligopeptide if the peptide chain is short. If the peptide
chain is long, tREGEHNCIRCIIS H%ngamerw’&am ed a pol ypeptide or a’
pr ot ei n. An "antigen" refers to any agent, generally a

macr onol ecul e, 2%9&‘1‘[?“09%2 'ﬁf&fj’“ E)ri%%rpmlﬂm ogi cal response in an

i ndi vidual : The term my o refer to an individual

macronol ecul e or to a-honobgeneous or heterogeneous popul ation of -
ant i geni eo macr om@FECiD M: 5 A9s (FseddtvabiisnirusalPRVY earomiosergengieabéy used
to refer to a protein nolecule or portion thereof which contains one

or nore epitopes. Fo e purposes of the present invention, -
anti gens can be S\'Epah@g)& iFe P%aa&cpmﬂ‘&ﬁgs Woﬁpm’t@ seiwwe.
Furthernore, for the purposes of the present invention, an "antigen"

i ncludes-a protein having nodifEgAlEPBESERATION del etions, additions
and -substitutions (generally conservative in 5 nature) -.to the native

sequence,” so long as the.protein nmaintains sufficient
i nrnunogeni ci ty. Befareaasbdbinadhei masentdyvdérdiateini dreit i is t@beexanpl e

o oSS B BIRERh S el MRS SRRl midiig?

" 15 molecules or process parameters as such may, of course, vary. It is also
10 b'e understood that the terminology used herein is fér'the purﬁose of
describing pat;ticu[ar emlﬂbdimen‘ts of the inventibn only, and is not -
intended to be limiting. n addition, the practice of the presen‘-c invention
will er;'lploy, unless otherwise indicated, coﬁv'entional methods of

20  virology, microbiology, molecular biclogy, recombinant DNA techniques
and immunology all of which are within the ordinary skill of the art.
Such technigues are expiained fully in the literature. See, e.g.,
Sambrook, ef al., Molecular Cloning: A Laboratory Manual (2nd Edition,
1989); DNA Cloning: A Practical Approach, vol. | & 1} (D. Glover, g:d.): .



An "imune response™ against an antigen of interest is theio

devel opnment in an individual of a hunoral and/or a cellular immune
response to that antigen. For purposes of the present invention, a
“huporal inmmune response” refers toan i mmune response nedi ated by
anti body Ml ecules, while a "cellular, 1Tilnmune response' is one .

medi ated by T-1Ynphocytes and/or other- white blood cells. .isThe terns
"nucl eic acid nol ecul e" and "pol ynucl eoti de" are used interchangeably
herei n and r@¥gnuctecdideoSywéesis (NoGaitoednud bt dBscttalByideengt h,
ei t her deoxyyj bonucl eotides _or, ribppucleotides, or apal ogs.thereof.
Pol ynucl eot i Qgcﬁzai Cﬁ%&?’é’%‘ﬁ?%ﬁ@ﬁ&mq{ﬂgﬁ”ﬁ’gﬁcgw%%' !
perform any %q@fﬁt NOF‘ielé@QH‘@EPM LKHﬁ%)vgas )Non-l imting exanples of 20
pol ynucl eoti deS1'ncl ude a gerne, a géne fragnment, axons, introns,
messenger .RNA (nMRNA), transfer RNA, ribosonmal RNA, ribozynmes, DNA,
reconbi nant pol yAitpenlidadiess, paienthend pateyit appBetticsssitad laarelirgs,
vectors, isolated DNA of any sequence, isolated RNA of any sequence,
nucl ei ¢ abi dVPFEBESUPEAN BiiarEre hegbx IREPPRTRP@ oY raEeTrECY Yhthed | y
conposed of a. ific sequence of four nucleotide bases: adenine
(A); cytosine %)%F guanine (G; and thymne (T) (uracil (U for
thym ne (T) when the polynucleotide is.RNA): Thus, the term

nucl ei c-aci d sequenst ibg dted ahphabbeatsieddh thiempesiginhdbn andahea

pol ynucl eotide npl ecul e. This al phabetical representation can be

input i nt *PEgRasRsEIMENthe ERAEBIET 6P MaVANgeR cBAL TRe” ncidesRIVF) uni t
and used for. hi ol nf i An8 I i Jpctional genom cs
and honol oggeger%rl{(%h@ﬂgg kfe?qvecH)ggtail‘l\gIai%%%%rbetﬂ%ﬁ‘vwghnsf erring

nucl eic acid sequences to 5 target cells (e.g., viral vectors, .
non- vi r ako vet or efipitidriscul ate carriers, .and fiposones). Typically,
‘vector construct," "expression. vector,” and "gene transfer vector,
T1 nean any nucl e ¢ aci d.construct capabl e, of directi t he
expression of a %Sso‘ﬁgfi"fﬂ 9 Wé?ﬁda&/ﬁ?ﬂ?’%aéﬁngrsﬂf‘srﬁﬁ\% ieEma used
sequences t ¢} e GBk!Simal & & WREL; dolggnl, d

expr essi on \?ugh?@?%g?ctglg S\%/gﬁ H‘I{%n{/nltgr al %ﬂogﬁg.h%%%ﬁas gﬁe?@ a
vector in thediharynsidll imnhe attr@civhimhoberialergomeartains.eddihiougha - A
nucl eic a.cid sequence which "encodes” a sel ected anti gen is a. . .
nucl ei ¢ aci AU QlIBeNds AN Maieit Fimiler of AUVAIENE 42 dhose dregribedd
transl at e nﬁwﬂ ' ' -0 Vi '
pl aced 1?0&3&19\1%8(‘\%3%%1' 0 JSB?%%P?"%Z‘!’%ES’E“&‘S’ g’r‘@gge(?\é nr‘gggpe he
boundari es ofiateHelscodi ngtisatuarodesariped @it ned by a start codon at
the 5 (amno) termnus and a tranel ati on stop Codon at the 3'
(carboxy) term nus. For ,the purposes of the invention; such_pucleic.
aci d sequences cg'hd??ﬁftli'&%,th‘gﬁf%&ﬂé'W@f‘t'Pﬁ"rﬁhFé'c&ﬁ?W,mQ:ﬁ(WSfWH %iral ,

U ke Wontip Bt
o Goarvot | ¢ DOHFT AR o 1Red ™ ETATIA SRRMERERT kO T

transcription termnation sequence ‘'may be |ocated 3' to the coding
seqguence. Ah&peonvnerleic acid immalrénttict® is eqed heseinkd chfer no tthat es
and regul ates transcription of a poly tidé.encodi ng pol ynucl eoti de.
25 Pr onpitbr SESHHGURE Gt RIS RGP B R e R RO BT rR BB o
polynucl eot iga8RANRBPHORGIANIY th KGR Aol dRidh B Richntidhd fiuced by
an anal yte, cofactor, regulatory protein, etc.), repressible

pronot er s (whtgensxphessicteic atidamplecyteucdiebe intes dmgdeficetlypetatiey

ngﬁfgt'g?yt Ec?ca irggggalgirge%,)ssurc pn%;eg& %’gan%grf %t%%d%h?a’r o??;\targ ec}rrﬁal

injection; transdermal particle delivery; inhalation; topically, or by oral,
25 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 centaining the nucleic

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



16 constitutiverpronoters. It is intended that the term"pronoter” or
"control elenent” includes full-length pronoter regi ons and

functional (e.g., controls transcription or translation) segnents of
these regions. "Operably |inked" refers to an arrangenent of elenents
wherein 5 the conponents so described BZe configured so as to perform
their usual function. Thus, a given pronoter operably linked to a

nucl ei ¢ acid sequence is capable of -effecting the expression. of that
sequence whanmihe rpspgere e hewsounted pgeinehthe Fhdgey enmdded medt: not

be contiguous with the sequence, sq long,as it functions to direct

t he expr essFBﬂe‘an‘f‘ﬂéP%’ﬁF&'eTh ,”'F‘g?‘ce?i?g%ﬁ?ﬁé?cqfﬁ% UFGR M Feh o
untriansi ate e Lk [ C b )
promt or _seiuianzatBl Y SRR AR ol “RIAR 2% VaRInGS
sequence can still be considered "operably |inked" to the coding
sequence. "ReConPhaaatt “bsjuvaptirtends m teatdealcsri dienpogition eksalne iod

mol eCui e 15 (pol ynucl eotide) of genom c, c|LDNA , sem synthetic, or
synt heti & oFeeAHCHY %DDTWDW'F'F@JE’ %Ferirtgs e5hPRPIRC oAraElinG UE e NG, s

7§ & aacocPatenbietoti et Ags) sl e nekb ARSUAN TefoE! TG "

ot her than tbadmirdsratibs bfisn ddjuldntketthion atidehanayWestitipl £idwaci d
sequences which are contained within a singl.e 20 reconbi nant nucl eic

aci d nol ecufesaxpefevier deest ofjsntigen beiaginasessarydadishitehaedesinesh t hey

are not nornally associat.ed, with.each ot.her. in natUe. , .. .
Fomol ogues. STTBURy ReT R b sPirtR 8P oPiER ot SBRRT It sepinistardd, o
pol ynucl ot keggmbidiPatich ARFSGIRYS atduaBRAhRES 2AbY ausﬁﬁ@wbgedmréﬁt
| east 70% honol ci gous to the pol ynucleoticie, preferably at |east 80
or 90% 25 bmuhumgrespersicandbisulject elaspartisilar, othe asimiaissationoifateus
t her et o. l\/bt%gds of neasu i.ng heg_gol oz_?q.are wel |l known in t he_a%t and -
it wiill be BRACYRSYBRY TH5UEAR2R GHABRPY fmmyneesnanse igh a5onhat
present: congRkker mgﬁitﬁ&/ahaz&%&aﬂi@{.%e@ffé&%ﬁ% ot ah 4&;@ et oo d
identity.. Such 17, honol ogy nay exist over a region of at |east-
15, pr ef er abb ylet¢rnirad by30imiheteding ten@jusant withta ¥8ccitd compbeiticor

s of nmeasyrin '

nore conti guous cl eoti des., . Met ho ] .
ol ynucl Gt TURTRBRIONER,P EFCdioe ROMPoSion ARBRAP ARTEHE M COMRAFINgK anpi o

t he U\/\GCGPgﬁ{ﬁ?&.g, ' dmedd ; ' <sed to
cal cul at e honol o yg‘?‘gf.égggﬁ‘é‘té‘ﬂﬁ"on |§§ ‘%%ﬁ%'ﬁ%%%gw&q%éﬁqx et.
at (1984) Netandiand Asizls deehedy cllididmurdBiés3PSHLISAbsamll ICHURas3ags BLAST
al gorithns can al so be used to cal cul ate :

By “core carrier” is meant a carrier on which a guest nucleic acid
(a.g.,- DNA, RNA} is coated in order to imparf a defined par"'cicle size as
20 well as a sufficiently high density to 'ac:hie;ze the morﬁentum requii'ed for
' cell membrane penstration, such that the guest molecule can be
delivered using particle-rediated techniques (see, e.g., U.S. Patent No.
5,100,792}, Core carriers typically include materials such aé tu_ngsten,'
golci, platinum, ferrite, polystyrena and latex. See e.g., Particle
25 Bombardment Technology for Gene Transfer, {1994) Yang, N. ed.,
Oxford University Press, New York, NY pages 10-11. :

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

particulate composition transdermailly without the aid of a conventional



honol ogy or line up sequences (typically on their default settings),
for 10 exanple as described in Altschul S.F. (1993) J Mal Evol
35:290-300; Altschul, 5 F eta! (1990) J MOE8lol 215:403-10.

Software for perform ng BLAST analysis is publicly available through
the National Centre for 'Biotechnol ogy Ilyafornmation : :
(http://ww. ncbi.'nl mnih.gov/). This algorithminvolves first
identifying 15 high scoring sequence pair (HSPs) by identifying short

words of | engddyidMeb RidrBE tiIBKIYN. IPSHIBAESs EHgesTol N8S vwa?]%eﬁe%gh&sfy
W t a wor 0

sonme positive-valued threshold ecore T when aligned f
t he sanme | engwveniion araldisalsxed eeqgirence. T is referred to as the
nei ghbour hood word score threshold (Altschul et al, supra). These

initial neighbourhood Wyd hits 20 act as, seeds for. initiatinp
sear ches _togfi nd Hf ?r%ﬁf%ﬁ@ﬁﬂﬁa?tﬁéﬁ?ﬁ '% 'P{rﬁg?r&”"?{i(?sg'ai othe .
ext ended 'na@é} s O ERRIHARS, fhXNHErRAr [k, §SHhERAE N dRIs ] Andar as the

cumul ative alignment score can be inoreased. Extensiens..fer the word
hits i n eachtramsrentosah admenisiadticed iwhedelivene by maskage Yeanldaggnhirtd or
score goes to zero or below, due to the aCCUﬂuél ation of one O nore

25 negat i ve-SESHSheKIpiTaROSR g8 88, &F-+ HENe Y g His/iveBGuence

i hed. | j t e T, i th
sensi 1 vi Uy BApeieiR iRty AT AR Rkl 3Nt ol G TERE), e
defaul ts a waarkdl Ergikér, iW., 01989); Qonerdde@BND Deiivery: Famekiiionrésesd
Heni kof f and Heni kof f é19,92) Proc. Natl. Acad, Sci. USA 89:10915-
10919) al i gnfvepfcationy, Bebigeen anghaeededoh MejcebPeiler Ines, (1RE7): ad a
stovi ot a0 RBSddnBh GGy of Druas, Vel CRRo Lt SHE RSO E

e.g., KarlirCROdPrédd, qebal).( TRES)tHerteem dabmpabsaddelRelry féPh a
90: 5873-5787. One neasure of simlari H/ provi ded ,%t he BLAST
al gori t hm i askiclessesyrige asudpssHepdin U By PaepiiNo: Snigery 3.8 wed aan

or st o’ e PO BAAREY, SR s Wgodg TRLES. BERHERD, oBeBLf0E " ! 0o

sequence is considered simlar to another 10 sequence if the snall est

sum probabi | ity ix“geiypastidedrs aketi e if broatiestestmenae referithes second
sequence is | ess than about 1, preferably |less than apout 0.1, nore
pref er abl'y |a&sRPAUEhoHBBYPT M@E SURHBI AHRINO Roktse LEINY aPiskanalpash @bout

0.001. The gl SaRMhinicd! he YiHrsaRay bt linklS by SR bonds or
by ofhér bonds, -fo_r examplie ester, ether, stc. As us_ed_herein, the term
" "amino acid” refers to either natural and/or unnatural or synthetic amino
_ acids, inc|uaing glycine and both the D c;( [ optical isomers, and amino
Q 20 acid analogs énd peptidomimetics. A peptide of three or more émino |
aci-ds is commonly cé‘lled an oligopeptide if the peptide chain is short. If
tha 'pepticle' chain' is iong, the peptide is typically called a polypeptide or a

protein,

An “antigen” refers to any agent, generally a macromolecule,

25 which can elicit an immunological response in an individual, '.I'he term
may be used to refer to an indlvidual macromolecule or to a
‘homogeheous or he’teroge‘neous population of antigenic macromc':'lecules.
As used herein, “antigen” is generally used to refer to a protein molecule

or portioen thereof which contains one or more epitopes. For the



15 polynucl eotide at *a | evel signifiCantly above background. The
signal |evel generated by the interaction between the' honol ogue and

t he pol ynucl eotide is tYpi cally at least 10 fold, preferably at |east
100 fold, as intense as "background hybr| di sation". The intensity of

i nt éractlon may be neasured, for. exarrpﬁ by radi oI abel l'ing the .
probe:e.g. wth 32P. 26 Selective hybridisation is typi cal |y achi eved
usi ng conditions OF mediumto high stringency, (for exanple, 0.03M
sodi um chl Obhﬁs{f‘os%ﬁ%@bhgoﬁ%érﬁ%%ﬁtmﬁ ra?&ngeﬁ% caﬁ%@a%%tedf& éérﬁ/edabout
60 C. ringent hybridization conditions can I nclude 50%

f or meni de, tbvonﬁ)anlsraﬂmttrbjsr:ﬂelamwm F@Sth@ﬁmreﬁfdﬂiﬁﬁtp&rm@bslc&)‘ahe

T e v BB Pt oS ostipecat
Def i ni ng apB[nBH? %a&e?gﬁ’n:g,OﬁEﬁ%%%%dcﬁl%@'t&uf?&%gfg%?#aﬁlE'é&n%@&aﬁbé'nll of

the art. See, supra ogue na

differ frs)rmau&ant@mn@naﬂvé beqm@iceyanuorm)hymh@baﬁbirdmatma.hgss than 3,
5, 10, 15, 20 or nore nutations teach of which nay be a substitution,

del eti on or skffident ornunceretyut Beso mpdifisatisesmoay beattlibemate afor egi on

cont i guous. uarels FgiohBRERuRsd Faliedheai, A8 oy B efloe Rl anen

encodes a p@bmmdrﬂmutmwwt@mmem@fr@cmﬂ-.lﬁhecm 5. conservative"

changes in the am.no acid encoded. These are defined abcording to the

following table. Amno acids in the.eame bl ock in the second col um
and preferably iAn Hersune raspesse nagaast a0 aatigen efmintawst inthee

SNgES}D'Of gt eg %9 o%zancer}w %%rmdlglucuap Pa\ﬁ%%"uélr%! a:h] 0 ace!lAfér?n%Ln%

response 1o that antigen. For purposes of the present invention, a
"hurnoral immune response” refers to an immune response mediated by
anti'body molecules, while a “cellular immune response” is one mediated

by .'T—h'm?phopytes and/or other white biooi:l cells.

15 The terms “nucleic acid molecule” and “polynuclectide” are usetd
interchangeably hersin and refer to a polymeric form of nucleotides of
any length, sither deaxyribmuc!eotideé or rihonuclectides, or ara_atogs'
thereof. Polynucleotides may have ariy three-dimensional structure, and
may-perform any function, known or unknown. Nan-limiting examples of

20 polynucleotides include a gene, a gene fragment, exons, introns,
messenger RNA {mRNA), trensfer RNA, ribosomal RNA, ribozymes,
c¢DNA, recombinant polynucleotides, branched polyﬁudeo‘tides, plasmids,
vectors, isolated DNA of any sequence, isolated RNA ofiany sequencé, ‘

nucleic acid probes, and primers.

25 A polynucleotide is typically composed of a spe‘cific seguence of
four nucleotide bases: a{denine {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 represenfaﬁnn of

‘a potynucleotide molecule. This alphabetical representation can bs input -
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into databases in a computer having a central processing unit and used
for bioinformatics applications such as functional genomics and

homology searching.

- A"vector” is capable of transferring hucleic acid sequences to
target cells (e.g., viral vectors, non-viral vectors, particulate carriers, and
[iposbmes]. Typically, “vector construct,” "expi'eésion vector,” and
“gene transfer vector,” mean any hucleic acid construct capable of

directing the expression of a gene of interest and which can transfer

. gene seguences to target ceils, Thué, the term includes cloning and

expression vehicles, as well as viral vectors. A “plasmid” is a vector in-

the form of an extrachiromosomal genetic efement.

A nudcieic acid sequence which “encodes™ a selected antigen is a .
nucleic acid molecule which is transcribed fin the case of DNA) and
transiated (in the case of MRNA) into a polypeptide /n vivo when placed
u.nder the control of appropriate regulatory séquenges. The boundaries of
the coding sequence are determined 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 inc]ude,
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 franscription ’terminaﬁon sequt;,_nce may.be

I'ocated 3 to the coding sequence.

A “promoter” is a nucleotide sequence which initiates and
regulates transeription of a polypeptide'-éncoding pelynucleotide.

Promaters can include inducible premoters (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 polynuclectide sequence operably linked to the promoter

is repressed by an analyte, cofactor, regulatory protein, etc.), and



The terns "individual" and»"subject” are used interchangeably herein
to refer to any nmenber of the subphylum cordate, including, is
without Iimtation, humans and ot her primates, including non-human
pripates. such as chi npanzees and ot her apes and nonkey.species; farm
ani mal s -such as cattleisheep, pigs, goaglgs and horses; donestic
manmal s. such as dogs and cats; |aboratory. animals .including rodents
such as mice, rats and guinea pigs; birds, including donestic, wld

and 20 ganme &idtuSes Prodotehd,C keBSntehtbk e MRdefth Meromatdr npceous
bi rds, ducks, geese, and the like. The terns do not denote-a

particul ar aantmielsment inclddes fulhignatwpkemotendgivnziahg fanetidnal ended

to be covered. The me%hods descri bed heregi 51 are int eP ed for, use in
any of the a¥ofeContrs W@?sccélﬁit'af‘éwstﬁaé‘@feé?,“ SPREEM TR FIRSGTEIY St ens

of all of these vertebrates operate simlarly.- B. General Overview The

| nvention s conogsieailiiRed o neh dneRASMEHELP siiidis vV

efficient expression of heterol ogous codi ng sequences,

particul as athel genpamnaTidisnglegeribsd arecticfiquredsbss tbpaiepethdi aabdly,
the invention provides nucleic acid constructs conprising, or in some
enbodi nent s, TUEGHENs i, asieen PH?W?"G(BPPATE&']:\( Hielfadct R swstads agidquence

and a cl oni ngecg.ieélg? ééﬂg;gaeﬁlé‘%’r. W”é%ﬂng tﬁQ%&B&séﬁﬂ%&@?g LS?%‘B ; %rk&ﬁgni 4

, e :
the io clonin codi ng Seguence”is In o age with

t he chi meri ciler prgpécenzymes are pidget)i T bforpd @IMPESH re@MHY ¢i8fiuols i N
sonme enbodi nents consists essentially of: (a)a hCW imediate early
promot er sequéficdie segaenge éenoRI AFdt unativasttofiest the BXpISEIoR of t he

. hQW ma] %% '{Hé?gdf?t’ﬁwfs?rfw e%ﬁﬂﬁl;e, ﬂﬁgr\fenin-g Untran_slated yet transcribed
sequences can be present between the promoter sequence and the
nueleic acid sequence and the promoter sequence can stilt be considered

"operably linked” to the coding sequance.

“Recombinant” is used herein to describe a r_lucleic acid molecule
15 (polynucleotide) of genomic, cDNA.,‘semisyhthetic, or synthetic origin
which, by virtue of its origin or manipulation is not associated with all or
‘& portion of the polynucleotide with which it is associated in nature -
and/or is linked to a polynucleotide other than that to which it is linked in .
nature. Two nucleic acid sequences which are cont-aine?d within a single
" 20 récdrhbinant nucleic acid molecule are “heterologous” re{laﬁve to-'e'a:c':'h

" other when they are not normaily associated with each otier in nature,

Homologues of pc;iynuéleotides‘ are refetred to };erein.' Typically a
polynucleotide which is homologous to another boiynucleotide is at least
70% homoldgous io the polynucléoticfe, preferably at least 80 (;r 90%-,

25 and more preferably at least 95%, 97% or 89% homologous thereto.
Methods of measuring homology are well known in the art and it witl be
understood by those of skill in the art that in the present context,

homology is calculated 6n the basis of nucleic acld identity. Such -



. (c)a heterologous intron provided in place of the intron A region
of the hCW nmajor imedi ate early gene. The hCNV i mredi at e

early' pronoter sequence (a) may conprise: 20 "a native hCW
|n|ned|ate early pronoter secpience; (ii) a functional honol ogous
variant thereof; or (iii) -a functional {zagnent of (1) or (W

In general sequence (a) cenprises about 100 to 600; preferably 200 to
600, .for instance 400 to 600 nucl eotides. Typically sequence (a) 26

i th d
Fachors or | DEFFRRRARS SiANelt: d ookl ot £35P 187 pHRABN hPles8F'a0,
sequences, héooihegres atfleidtell 6@ gudOCesT mbl'eecémi@ldui hlfe@iiBR.

transcription factors and RNA pol ynerase. Typicall y such sequences or

t heir honol ogues are present in_pronoter seauence § in the sane
order and/or subsMsibeds Pf/”ﬁ@éu'%%grﬁmr\’é'ﬂl&bpv e§}§’5@¢?'ﬂ@¥@§ lderml(tvﬁre

General ly, es.a 100

typi cal l § 1%6 @gﬁR lha cSSF g%'g%%?%pfegg%] Mq@tﬁﬁgﬁ%pp&'é? thc?f t he
hCW mej ors | BEBGFHR Qr@éﬂnywamafw USSE € ChloutatdInoRdINgE PIRY Lsas ofhe
hCW core pronoter sequence and may al so i ncl ude one or nore enhancer

10 el enents psatedmlt sattingsl(DevaseinaetabEi8a) Wmﬁ@ﬂe&mdsiﬁesmrahﬂlza
(i) may corrprbgﬁ]%m nucl eotides -118 to -1, or -524 to -1 as in US
6218140, or P Feotides.-62 to 1 or -465 to -1 as in US 538
5839. Generally (i).includes a TATA box or CAAT box commonly

found in pronoterTgeaugnsesnd @LﬂfSEITﬂEbMtHrﬁ'@ﬁr‘?%Wubé@W@@l%u%@@ or
nore of 15 the repeat sequences int i medi ate early

prerrioter. hamalqgyediclinedp sspueiceasriypically oohipeir Qeialﬂagﬁlh@m@r 1.

A RCW i mmedi at e ear | ter b nown
rethods, R navIDRHaTRER B AR 5o b RBREY MaPd Ygbbrhe
directly fromt@cﬁarrgl & &faft{ﬁ]gg)g! 43l B‘i%l pyssicndard techniques. 20 US
5385839, for. exanple, describes the ¢IOning of a hCw prom)ter

regi on, The sequence of a hCW inmmediate early proncvter is avail able

at G_enbank #IVBOSZaof(th@mﬁlfd'rqwréarmmglﬁh.)%é’nmamgwaublﬁﬁbpvldvéma
PR pr i mer s eiiah 3R NRBoRAEGe e FhererSoley Badhionol ot at
supra, {http://www.nebi.nlm.nih.gov/l. This a]gorlthm involves first identifying
15 high scoring sequen&:e pair {H5Ps) by identifying short words of length W
. .En the query sequence that, either match or, éa’ciéfy some positive-valued
' ’threshoid score T when aligned with a word of tl:1e same Iengfh ina
database sequence T is referred 1o as the neighbourhood Word score
C threshold {Altschul ef af, supra). These initial neighbourhood word hits
20 act as seeds for mma’cmg searches 1o find HSPs contalnmg them ‘ The
word hits ‘are extended in both directions along each sequence for as far .
as the cumulative alignment score can be inéreased. Extens:ons far the
word hits in each direction ars halted when: the cumulative glﬁ:gnmant
écore 'goes io zero or below, due to the accumulation of (:)ne ar more
25 negative-scoring reSIdue ahgnments or the end of either sequerice is
reached. The BLAST algorithm parameters W, T and X dstermine the
sensitivity and speed of the alignment. The BLAST program uses as
defaults a word length (W) of 11, the BLOSUMB2 scoring matrix {see
Henikoff and Henik(;ff (1992} Proc. Natl. Acad, Sci. USA 89:10915-



95 for a description of techniques used to obtain and i Sol ate DNA. A
suitable hC VIV pronoter sequence could also be isolated from an
existing plasm d vector. Pronoter sequences can al so be produced
synthetically. 22 . . A functional variant (ii) or fragment (iii)
is generally one which : retains and/.ofgconpl erents the activity of
the native promoter W- Typically this activity is the ability to
cause (i'ncluding initiating and regul ating) transcription of an
operably |i mash $ddlighusdrestBdei 50N eppediation §F) ¢iheoNAME NRi=o4, and a
imedi ate early gene. |In one enbodi.nent, the variant or fragnment

woul d be ablagmparisgrpifdratbratrariis. activity of the native pronmoter in a
hCW virus, for exanple allowing the virus to retain the ability to

i nfect and/ i cat ead []s. . | iant (ii
or £ agomnt (i1 e As T il paromns. o st AR pORTER At A " o0
conpl ement  theyiaghi Batyeddl tvid beqlidticesX 369k 8., ﬁa?[@lrélﬁf‘ﬁdt%hﬂcﬂggg%ﬁt

may be assayed for ability to restore functionality (such
i nf ecti onsamtbor NepAicedt Soh Uk Pxy§ 7 3-G 781 aOne mddédure ofisimibarithe

tive hCW i medi at | ter j's defective. A hompl :
vari ant (i1 )orBViGeH Rynibie BYAST )RgRrthe s the soteliest Sim proBobHEY (g ¢ he
suappea | nt oI TESYERS SrAAMIcARbANT MBI AR SHHIERCE, L5

early pronotmstwedy pingahlyecddd vnetriich atidvsequantepwoiidigodnnt byal | ows at
| east 50% for instance, 60, 70, 80, 90%or nore of the expression -
provi ded usi®@NEhe MOaSXATRE.GY SCRUGNSR IS CPnEiBIassYMIAT 1% 2noWer pr ovi ded

in at. | egst : f f ~el | ically,
e r of orn EHaefi MRS ke shCpib B BEER EodiBatindr 8P tg 03 )
COS cell's.  sequencétiflilid 8edrid/s@juchbbes RRbItheh Wholf QN BicTersbhdeBCe
may be tested in The Conparative | mVunogenicity Assay bel ow. Test

pronot er sedhanebout Ot waEp peafeiailvleshdhamsbove@id, and ploate of the

native hCW | i.ate earl I .. A functional pronoter sequence
provi des antqrgg%éjmﬂI?“?Se@"ﬁ%%"gr@bgﬂ “l east as high as or higher than
t hose achi eved by the base vector with at |east one, preferably two

anti gens. Pref er aieyhdtRbicgaey typitaBshpidisd wWigntHe Rlevahf% 20% 30%
or 40% hi gher than with the ase vector. Preferred antigens-are
HBsAg, H3¥ mmq‘tidﬁ. alpa level significantly above background. The signal level
: ' ' generated by the interaction between the'homologue and the '
polynucleotide is typically at least 10 fold, preferably at least 100 fold,
as intense as “background hybridisation”. The intensity of interaction
- may be measured, for example, by radiolabeiling the probe, e.g. with *p,
20 Selective hybridisation is typically achieved using conditions of. medium
to high strihgency, {for example, 0,-.03IVI sodium chloride a'nd' 0.003M '
s—odiufn citrate at from aboqf 50 °C to about 60 °C. '

‘Stringent hybridization conditions can include 50% form‘arnicie, Bx
" Denhardt’s Solution, 5x SSC, 0.1% SDS and 100 pg/mi denatured
2s . salmon sperm DNA and the We;shing conditions can includé 2_x§ SSC,
0.1% SDS at 37°C followed by 1x 8SC, 0.1% SDS at 6:8‘:’0. Deﬁning
appropriéte hybridization conditions is Wifhin the skill of th:e'-art. Ses,

e.q., Sambrook ef al., supra.



antigens. According to this assay, a functional honol ogous vari aht

(ii) or functional fragnment (iii) of native pronoter sequence (i) is
one which allows the highest antibody titres achieved by the native
sequence. . 8As-menti oned above, the construct may conprise exon o
seqlience (h) which conprises.sequencquerived fromexon 1 and exan .2

of the hCW nmajor imredi ate early gene. "Exons are codi ng sequences,
which in nature are- ‘generally separated by introns. In the native

hCW naj or i'mdﬁb%o?ﬁ‘élkﬁu?ﬁﬁ%]gﬁﬁ’ﬁmﬁé RnBk $a Med Bdidyagepar at ed

by the native. 10 intron esent chinmerrc construct exon 2

sequence i s ppireiciidtidennsidss gnaal 33'5,0f0, eMIE A of e Refativhs dh of -
intervening intron sequence, so that the exon 1 and. exon 2 sequences

are cont.i gudugch manbe egeidrstidution, delgtiobapiisseiond) Miese emdetans

, typicall 1 d_(whol 1 ial c 20 ()
horol ogods. Joi Breescrey YRl 8 RdBRI R ipdal FY bt Mekeit R BasrcdOna
fragment of goldr e000knors contigueR@URRIS LS oTaMe R R. f (HgraRout

50 to 100% of the native hCW major i medi ate early gene exon 1
sequence, f pelywusigoitide BCotles 20pdPpepiide; GubstiBBvns Pygfecaly wremtte | east
50% of the natural Son, 1 sequence is .present, such gs 60% 70% ,80%
90% or nor e. cfﬁlW@@ﬁje‘ﬁl@ )'“&ﬁ@@“&gﬂﬁﬂ‘g@?#dre SRR AEfNSE exon
2 sequence. ,%mgjj \ LyRhgl |y ] Rases [ exon
2, for exarrSFgo to&gﬁ,% T&Z’Q’%B%Qgg% trg?%d)ﬁcgggir?gre pr%gieondtmhlj}égto
and i ncl udi sgeditDgelafnr2snd grefesdble o th@ssaglieade thd ciirdaelopinemayt o.
95% 20 to 80% or 40-to 60% of natural axon 2 sequence nay be

present ..1Ty BREMPETitYtaG fonsagt sEmidn PRAsavaliva §hangeseaf t he above

| engt hs nentioned for the native sequence. 24 Preferably (i)
conprises SEG ID No. 2. Suit abl e exon sequence (‘b) can be

obt ai ned usj g et hodsTSEES Sanbrook—etaty s —stpra—for—=a
-descripti -onﬁgm&m:ni gues use;ﬁFcﬁjoﬁ%lg[ ain and i so@ﬁg. DNA. Native
hCW nejor Jmediate early gene 5 sequence can bgiigolated directlly

froma sanple of the virus, ug
exanpl e, Magclean, A (1998) " Pr&ghratncharasd HSv- oNASah$ Product i on -jof

I nfectious Mirus" in Herpes Sinplex Virus NQ
| | '- - Polar-charged bE
KR
AROMATIC ' HFWY
L ' . Tbe terms “individual” and "subjt_-:ect” ars used -in‘cerdhangeably

herein to refer to any member of the subphylum c:ordéta, ir_:é!t'zding,

1§ without limitation, humans and other prima’ces, including n'.:"}i-human
primates such as chimpanzees an‘c'i other apes and _mc_-nke'y_, ':species; farm
animals such as cattle, sheep, piés, goats and horses; doméétic
mammals such as degs and cats; laboratory animals includ_iﬁg rodents

- such as mice, rats and guinea .pigs,‘ birds, including domesfci}b, wild and

20 game birds such as chickens, turkeys and other gallinaceous biyds,
ducks, geese; and the like. The terms do not denote a pafticuiar age.
Thus, both adult ar{d newbom individuals are intended to be covered.

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



Protocols S. Brown, A Maclean, editors; Humana Press, Totowa, NJ,

pp. 19-26). The sequence of hCW major imedi ate early gene, io0

i ncluding the location of exoni and axon 2, is available at Genbank
ff MB0321-, X17403. Native axon 1 and 2 sequences coul d. therefore be

i sol at ed by cutting the native major gepe sequence at appropriate
restriction sites or by PCR using PCR prinmers based on the known
sequence. Suitable exon sequences could alternatively. be isolated"
from-15 an eurebrA@ FHAEY dinteahs trmnfttE s RReMORBEIZE thebX QRrEBARICES
can al so be produced synthetically, rather than cloned. Var i ant _
sequences camperafadiiinflabg. constructed by routine net hodol ogi es such as
site-directed nutagenesis. Cenerally the exon sequence wll,

when present_in the construct of zo the invention, enhance

expr essi on, B-ypi éﬂﬁ,@eé!ﬁﬁ‘iﬁélcorrpar abl e enhancenent to the native
exon 1 and exon 2 sequence .6) nmentioned , above. -, Exon sequence
may be assayed I ofnd HIEHHANR! ddreehtdd e GOBRRIAbONANRBNAREAON
Assay bel ow. Test exon sequence is swapped 25 into the base vector in
pl ace of $ hallexoeffidauengeestisreafihefarelsgnts codiBgnemakhyes ol mequence

is functional "i.f the sequence does not, abrogate expression but
preferably iAREHEH8EANESP}-8AcHNY PRNGS, N WSt csﬁfe Iate spesificaly) §1¢ wo

ref erence cel| ) W]‘cﬁ GRAT M. : ically the
reference c§+Y%ﬁt£°3€B?raﬁnT%I ian ﬁéﬁ%@‘%‘&%&é@a@”ﬁ%’%ﬁfﬁ )‘QBB% 313 or

COS cel |'s. Rnebhedigidnys, oopsRIBLEIsENGAIRESES chiméic bansitct ¥eqdéiee 2840

30% or 40% According to thi-s assay, a functional_ honol ogous vari ant

(11) or fund ¢lepmg siEagishithet Whends ceding rsgrueneissia Othe is one -
whi ch all ows ,at: | east 50% @f the expression inprovenment. provided by 5  *.°
the naturSl DR REE, thede g saineR et SR Bl BKSSE Wik bieyiiecs

may be testgfohfptéfie Conparative 1 mmunog. enicity Assay bel ow. Test

exon sequence, is swapped into the base vector in place of the exon
sequence al ready present. Functional exon sequence provi des antibody
titres that are dthgehimeastProotarieraprisss, B ghepmerrbediowatachi eved

by the base vector vm'th[. t l.east one, preferably two antigens. '
Preferably é’r?ﬂsﬁgws?‘?? F@% %ie at least 5% 10% 20% 30% or 40%

hi gher than with the base vector. Preferred antigens are HBsAg, HSV

2gD and flu-M2 anh)j genshCMWwCiirdédigtd GarypformeeR¥egdeddenct i onal

honol ogous variant (ii) or functional fragnent 15 -(iii) of natural

exon sequence- (i) is one which allows the' highest antibody titres
achi eved'y the nlk ur &xordggiechekleast a part of exon 2 of the hCMV major

immediate early gene; and

{c)  aheterologous intron provided in place of the intron A

f‘eéion of.the hCMV major immediate early gene.
Thej i;lCMV immediate early'prc;moter sequence (a) may compriseﬂ:
20" ’ | _ {i a ﬁative; hCMV in‘;mediate. early promoter ’sequenc_e;
(i} a functional homologous \-fariant ';chereof; or

{il  a functional fragment of (i} or {ii}.

In general sequem;'e {a) comprises about 100 to 800, 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



The chineric pronoter construct conprises=heterologous intron (c) in
pl ace of the native intron A region of. the hClIV1V mgjor inmedi ate
early gene: An intron is a non-codi ng sequence which is spliced from
the,20 hnRNA transcribed froma gene: A heterologous intron is one
which is not present in the' coding seguerice in nature. The

het er ol ogous intron (c) replaces wholly or partially, native.intron A
of the hCW major imedi ate early gene. Typically the native intron A
is absent. &ﬁbmmw\f%&d&% BRIAEAPBPURY R dlichies’ hd?ﬁoi@é@@s
sequence (b). Typical t he heterol ogous intron (c) conprises: (9a
natural intrdrihes¢ |seyquandamhle doédmmmﬁ)sarg@mmnsammmn fanfto(s gnd BNA

f t | t
ool BT Efass: agmaa?%w@ SRR B Thet APPDAGES! A PR
"
marmel i an i &EB%T J QeCR?éntilg er a% y§%9ﬂé B}H@%nﬁldrrﬁdb%{‘ant atﬂ&oﬁé%,gm gr a.

rat or chic n|n ron e intron. is an

exanpl e, ¢ atrefatisylspacing aom @. chi cken keratin intron A or chicken
cardiac action intron A Typically intron (c) has a | ength of
from about 50 nuc| eotiﬁies to about 1000 nucl eotjdes, for-instance

from about 100 t Genssely, St Gomprings ddersideom mvglaoiidesn 1 08)tomdy f or
exanpl e, %wéﬁg@% ggﬂ"é{eﬁﬂﬁk%% 545 % 2808R0Lq e 1%y 300

or 400 nucle e 1ntron conpriseés sequence und at

about nucl e@hajde&nﬁfédiaieb%ayojen@atsu@gr@b (i} ngpibalty EoibeABef\thePRCMV
honol ogue of this Sequence. Preferably heterol ogous-intron (c) is

capabl e of FEThGrYPPITRaEdss PADNaRAIZOLPGHdR PRBtoTimore SRfieacgot i ¢

Taence ' s SR e A AU BRIt R8P BltnficeDs Pl "

pyrl m cl i ne pid Bok@@ise fraf thizldytRizeh108i 1t 1S 8ELENE € -The :ﬁ)US mdirie .
rich region, if present, may include, for exanple at.|east 5, 8,10 or-

more pyri m @298 4Grastispmbricieqtides G2t 1 opeAtipri ssInddS Be8skS3S.

donor sequence, acceptor sequence.and a branch point sequence.

Typically in th | i - -
{1 B hg” sequenc ORGP A PEMBEEHE LA TAARE, SRAICRR LG oA Aol e
i ntron/ exon pkerp R dRfieAbed. hOratarabipihé BédL@hcéllﬂcluEfé@oﬁé nkhdig gFxon

sequence nay. be native exon sequence or a honol ogue of
i5 the repeat sequences in the hCMV immediate early promoter.

In a preferred embodimenﬁ, (i) comprises SEQ 1D NO: 1.

A hCMV immediate early promoter sequence cah be obtained
using kr_n:')wn methods. A native hCMV immediate early promoter can be.
C.\  isolated direc;cly from a sample _bf the virus, using standard ;fechniqmes.
20 US 5386838, for example, describes the cldning ‘of a hCMV promoter
region. The sequence of a hCMV immediate earlir promater is available
at Genbank #M60321 (hCMY Towne sfrain) and X17403 {BCMV Ad169
strain). A native sequence could therefore be isolated by PCR using PCR
primers based on the known sequence. See e.g Sémbrook‘er al, supra,’
25 Tor a description of techniques used to obtain and is'otats DNA. A
suitable hCMV promoter sequence could also be isolated from an existing

plasmid vectar. Promoter sequences car alsa be produced synthetically.



25 this sequences which retains substantially the sanme activity as

t he native sequence, for exanple retains splicing function. Typically
from5 to 10, preferably from7 to 10 bases of exon sequence are

I ngl uded at each end of the intron. 27 Intron (c) may be an
artificial intron, provided that the if@ron is functional. For -
exanpl e, a reconbinant or chimeric i'ntron nmay be used., Such an intron -
may conprise sequence fromnore than one natural intron. 5Typically
intron (c) conprAseactet antat (i) asdragrnenth@iVe gehselly Anshiviizhbi nd
transcription factors or regulatory proteins or instead of any of
these sequeFRIEES afshen erjueleneants fbe actwgy of ke naiye Piameiasdilt he sane

bresont in THEBIY Fuis BERVRD R ¥ MBS SN n b b EH AR Y e
i 0 same rel pddigiri) acdriadriptioh Bt RENGdrably Amkdd polynucleckidie! WPéﬁ%u@y

conprise an honol ogous variant (ii) in which the sequence of the
nattjral 4 nththM\?n‘m&@r ivzoadinbecéihedena e wbe @mzhadiinettrohal variant

restriction site. For exanple, an hompl ogous-varjant of rat _insulin
intran A ma§’ HESMERY Wl R0 (oRPENFAPTY ﬁl%aeqm@wt%f Hgsnafbesn

dest royed. tahl L NG : ri A o B -
(ii)a funct %g‘%ﬁ{eﬁéﬁ% %%"éh"?‘@%?ﬁéﬁ%"%?ﬁ% %‘&%@?g H‘% ?5 (s 162 rBin B
fragment of abilily e irffect) and/ot replicaeinecwlie. (c) nmay be obtai ned using
standard cloning 20 techniques. For exalt*, rat insulin intron A

sequence i s avail able at nGenBank, J00748, c-hi-,c_ren keratin intron A
sequence at Ge BAMCMYEEAYS YAWARH{ILREFragment ! FaR beRsEavediwide at

GenBank X022, H‘Eétgﬁ'\ ir&%?@&% fetferieth) %tﬁﬁt@%fﬁ@?%@% lgSQur ces

using priners based on known seguence. equence nmay be prepar’ed

synt het i cal kyriandadd feagmedt sRYURNESIayedfobebiibl B Redoreyfudtiagslitgsi s.
{such as infection and/or replication ability) to mutant hCMV in which the

- native hCMV immediate early promoter is defective.

A homoloéous variant (i} or fragment (iii) méy be tested for utility

15' using the Compérative Expression Assay be]ow. The test promoter
sequence is swapped into the base vector in place of the native hCMV
§mmediate early promoter. Typically, a functional variant or fragment
allows at Iéast 50%, for instance, 60, 70, 80, 90% or more of the
expression provided using the base vector. Gf'anerally expression Is .

20 provided in at least one but preferably two, reference cell ty%pes.
Typically, the reference cells are mammalian HEK 293T, CHO, HeLa,
BHK, 3T3 or COS cells. ' | :

Additionally or alternatively, promoter sequence may be tested ir
the Comparative lmfﬁunogenicity Assay below. 'i'est pron:qoter sequence
25 is swapped into the base vector in place o_f thé native hCMV immediaté
early promoter. A functional promoter sequence provides antibody titres
that are at least as high as or higher than those achieved by the base
vector with at least one, preferabhj two antigens. Preferably antibody
titres are at least 5%, 10%, 26%, 30% or 40% higher than with the.



sane activity as, and/or conplenents the -activity of a natural intron
(0. I'n one enbodi ment the activity is splicing activity.

Intron (c) sequences may be tested for splicing activity using a
routi ne splicing assay. In general a functional honol ogue (ii) or 5
fundtional fragnent (H) wll show at kﬁfSt 50% for exanple 60%

70% 80% 9d% and up to 100% or nore o he splicing efficiency of
the natural intron (I) in the assay. . In general the

het | oQu t of
the 1 nvent: oo rRRce  tpredansretrsh: RERRG, Hs\pw ana BN ) O
fragment (ii&jtideMs! Oﬂcé‘brﬁlng%uﬁ)% S6EYQ aofol 61 S HoSIBHb ud @ar@aﬁithbﬁl
intron Functionality of potential intron sequence (c) can be tested

usi ng the mmtlanawa@npm*e@ma)‘ma&e@a@mmtweqﬁwcﬁéﬁesroh@gﬁusm ntron
d t | t
;Zqﬁ\gﬁg gei sI ws ir&‘eﬁElg?’gﬁg?‘enctl’kgth%g%éf??'?%ﬁé]gY%B%@gggggghQ@{qq%ncr eases

expression in at |east one, but preferably two reference cell types

by 25% or znore, CQYRMERNES abB@e b@feecd’r%@ﬁf&rt ma-l}y@érﬁﬁhé C%@ﬁsé h&ignce

cells are mammal i an HEK293T HeLa, BHK, 3T3 s The
i ncrease in g)pvidskicompriays beqmndeeémiveﬁw@m% Bﬁﬁfdwomﬁ ef the
According to t 20 assa a functi onah}évarl ant or functional
fragnment (iifCHp majpginyagdiate sa RNF P qo§i BEqUANCHS eIl

greater tham,30M% of ase*ﬁen%@mfaggl@ m¥,%ﬁ§nt|? gqahsw@' hBYY *}ﬁa;or

nat ural sequence. I ntron sequence nay
addi ti onal I yimonedibteeearht gored, \exoastleand @ drerustiaihe separatad by tise ne‘tﬁr@e
Coppar ati ve 25 Innunogen|0|t y Assay below. Intron (c) sequence is

ad eg ; 0 1P heNhaBN 40 top Preseht phirmesicaronsitucs $xpe )2 %%{?@ﬁsés geosioles
Tect or it BETAHA ST Shad IR, MARRE SRR e So RS

anti body ti técﬁ&a%rtﬁe%kohe[aﬁﬁd axéf 2189%ueheks bRSéHRI0d% 30% or 40%
hi gher than with the base vector. 29 Preferred antigens are HBsAg,

HSV2gD and Fl u-M2 antigens. According to this assay; a functional

variant (ii) or fAxeotsegkancd fadgnencomriseof a natural intron sequence .-

(i) is one which allows the highest antibody titres achieved by the

natural sequence.; Sui {ahl € gk %ESUQ%UStybl%ﬁyp&t?neq SRERu S8 ope

obt ai ned usi ng
15 pamal) exon 2;

(ii} a homo_!ogou's variant of {i} which js functional; or
(i a functional fragment of (i) or {ii).

Set}gu:ence (0 may comprise from about 56 to ;IOO%' of the native
) hCMV major immediate early gene exon 1 sequence, fo-r' example, 80 to
20 90% or 70 to 80%. Typically at least 50% of the natufa} eﬁ?on 1
sequence is present, such as 60%, 70%, 80%, 90% or.morie. Exon
sequence {b} also comprises at least a part of exon 2 sequer:jce. In
sequence {i}, typically 2 or more bases of native exon 2, for%example 210 -
8, 2 to 7 or 3 to 5 bases are present. Up to and including 1?00% of
25 natural exon 2 sequence, for example 5 to 95%, 20 to 80%. or 4-Q 10
60% of natural .exon 2 sequence may be present. Typically the -
homclogous variant has any of the above lengths menficned for the

native sequence.



standard cl oning techni ques. For exanple, rat insutin intronA
sequence i s avail able at GenBank J00748, chicken keratin intron A at
GenBank J00847, and chicken cardiac actin intron A at X02212. Intron
sequence can be isolated fromnative sources using priners based on

t he ri o known sequence data. Suitable sequence may al so be prepared
synthetically. - The conponent sequances (a), (b) and (c) may be
provi ded suitably linked together to forma chineric promter using -
standard cloning or nolecul ar biology techniques. Preferably intron
sequence (c) is FreRrabivd§oinpideseSED iBadpience (b). The chineric
pronoter construct.is linked to a cloning site, in such a way that
the pronoter will_effect the expression of a coding sequence insert.ed
in the site, whePWibipeyspescaneiareld) spe her eisied ing kbewnonetios.

sites, includin Lti-cloning sitesc:are knowy. in e art . he
SUCIO, pBC Se9 B HetiEra o PRy &l St e o BonBlpup G5 b
mul ti cl oni ngyhireand WYISRI DNA, aNaAUE l@GM\ﬁﬁ‘lﬂorfiﬂ{méai,%@é EJlarW‘gén?e’
inserted) in the cloniing - site encodes a therapeutically rel evant

pol.ypept i ae.sdquense prefter wokiteddirecily frem ecetimyge sédhenres, ssingi t abl e
for use in nucleic acjd,i ni sation or e thera The nucleic
aci d insert %Q%WUE%‘?B%E??%E%?%@&EW%%GE%%2¥8?8b§%'\‘?Pﬁﬁaﬁ'8n
i vy, T ofs SS9UDNA A0 PRTRABRANARRALEE LAl HLHEL KindieR VIRIA!
and/ or cel lular imune response when. delivered to a -Subject.

Al t er nat i velBrptddids Budreive, dc Mbciaan, editpis, $tunomea Preswpmetgence N,

encodi ng a therapeutic pol ypeptide ng/f a protein defective or m ssing
from a t ar gt $8r#6lgehBaEearencea i AXMY ypolamedipioicagy 4enso

Functt om® PaPLEflo o LRBHAP Sk int epBhants D in sRHh oY Bfbrrt cne <

cor r espondi nEVIEO3@ANEST kAEIN Nativhes@ali enel sédudnes Rauld fierdfore be
di sorder can be adm nistered to a subject. Preferably the nucleic
aci d i's DNAIs@gtgd hy|caiting ey pativs mplFrarenengiiierion atrrppiediathose used

for-the tregtnent:of .i flalgmﬁ .di s ut oj t ne. .chronic -an
i nfectious glg g@@ts“&g‘ SIchérlsc? ud\f gﬁ;%%ﬁé ?ﬁ?@?@@? gs é%éeﬁr %@tﬁ%ﬁﬂ%‘gp :
neur ol ogi cal sgdushas cSuitalsle ExvaseylLiahcdll SAAS QlteRyAR/P Bk eS8 From
various blood' .di-sorders including various:anenias, thalassem a and
herophi | i1a; ajeedstiog plasmid vector, such as pWRG7128. Exon sequences can

also be produced synthetically, rather than cloned. Variant sequences

can readily be constructed by routine methodologies such as site-directed

© mutagenesis.

Generally the exon sequence will, when present in the construct of
20 the invention, enhance expression, typically causing comparable
enhancement to the native exon 1 and exon 2 SEquence_'(i) mentioned

‘above.

Exon sequence may be assayed for functionality using the_
Comparative ExpressionlAssay below. Test exon sequence is swapped
25 into the base vector in pface of the exon sequence already present. .
Generally sxon 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,



io defects such as. cystic fibrosis, Gaucher's Di sease, adenosine
deam nase (ADA) deficiency, enphysema, etc. or exanple, in nethods
for the treatnment of solid tunors, genes encodi ng toxic peptides
(i.e., chenotherapeutic agents such as ricin, diptheria toxin and
cobrfa venom factor), tunor suppressor qﬁges such as 15 p53, genes .
codi ng far nRNA sequences which are antTsense'to transform ng
oncogenes, antineopl astic peptides such as.tunor necrosis factor
(TNF) and ot Ve i , i t i t ant;sq, 0%y ~o
transforninggﬁﬁégégggégﬁghgg Eﬁéﬁgggggﬁﬁggﬁmg%%@%%é?&ﬁqgﬁﬂb Anégfathe
"tunor site, 2008 3dY%ast %0 B\URcebAlIAG tol$hic edbag 4 AindRRNYPREfbRB UK NOWN
to display antiviral and/or antibacterjal activity, or-stinmulate the
host's i nmunearignit{Bher Baetignebfraemient (ildefdnatvrd exeolssiateacs o) iregne

encode one of .t he [LO cytokin . functi.onal fra nt s
thoreofy suthiabaldis 3 Tod iegithitiant Hipts PN RE a8 By ided by
stinul ati g fiRCh&uFal sEdgene! eic acid 25 may encode an antigen for
the treatment or prevention of a nunber of conditions including but

not limted to cancer, allergies, toxicity and infection by a

pat hogen such as,Atditionally br piterratively, sxeiyasquanceusey herteistati ingtheluman
Papi | i oma Vi ruses (HP HL V., HSV2/HSV1, jnflyenza virus (types A B
ond O TPl | GOTPRIRNadamE PP AR ASaeY Palblt. 1555 SxRpigienEEs.

Hepat i 1is A YhhbSed NA5WAL ba¥b MdSidRiR Moot e SRRiends bi/BNi USes,

Measl es virus, Par |nfluenza virus, nps virus, VaricellaZoster
virus, Cytonegatoli FusctidEed ezon-sByuencs prosidesdeviitedy titess tHahlhed bh

vi pus, Human TF-cel|. hopm, type | virus, ("HTLV-1), Hepatitis B virus
(HEVy | Peat FRreshig 2oy Bigbp! Shsihopi Shisvop s tHedehanyodier Wil ur g
and Ebol a; bl@ﬁéieét'léé} quegér%sﬁgr\:gv%vﬁé@%‘: Cglle?é‘aﬁiy &b}rd@@r are at least

N. gonorr hoeae, Shi ge , | mronel l'a, Vibrio Cholera, ebbnema
pa: |/ due, Ps@%lddllﬁ%_ aQ,O‘}BpBﬁl% et B8 % bighss shay wiitetiel tass vdatanci scle: |l a-
tul orensis, - i copacter p . ‘LeptQspria interrogaus, Legion ella
prurmophi | a, %?gf%fr_ ety FEESE%EE?’O%QRE#? i ?nt;eeig): ﬁ%?wdmf
neunococcu Jlolare Sti rmﬁq : : : anma
gondi c, Conpoyﬁ%?erl 6%::?31' I\I/Braxe a1 ggif’%?r hégﬁ?@?o lynﬁhnolsﬁs,gmgﬂd
Act i nor nyie osfii ;offnatgedl epah lsegeasce- (il isadnecivhihGellvadvdltieas higghastantibody
Aspergillosisg, parasitic patho _enF i ncluding Taerria, Flukes,
Roundwor ms, Hfgshaslieyed by dhainadwia! segyancsspori di um 15 Schit osom,
Pneunocystis carinii, Trichononiasis and Trichinosis. The nucleic

acid ny al so be ugediitPROoARtEr SHHUARS 'rrﬁPJHs%E HeBSRMLRIsARRLASE
nuner ous veterinary %Ii 'seasgg, such as Foot oa I\/buteh I seassegﬁbm )
- in place of the native intron A region of the hCMV major immediate early
dene. Anintronis a non?codihg sequence which is spliced from the
C-- 20 hnRNA transcribed from a g.ene: A heterologous intron is one which is

not present in the coding sequence in nature.

The heterclogous intron {c) replaces wholly or partially, native
"Intron A of the hCMV major immediate early gene. Typically the native

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

{i} a natural intron;



Cor onavi rus, Pasteurella nultocida, Helicobacter, Strongylus vu/gait,
Acti nobaci | | us pl eurapneunoni a, Bovine viral diarrhea- virus. (8VDV),
20 Kl ebsiella pneunoniae, E. Colt Bordetella pertussis, Bordetella
parapertussis and Bordetella brochiseptica. Thus in one aspect, the
nucl ei c acid constructs of the presentggnventi:on may fingd use in a
vacci ne. In some enbodi nents, the nucleic acid construct will ‘encode
an 25 adjuvant. Thus, the sequences inserted.into the-cloning.-site
for insertion of a codiing geaueisitl KEhdRER®BeRiapeloy Bigpdd de -t hat can
act as an adjuvant. In a preferred instance, the encoded adjuvant may
be an ADPri bosyl ating bacterial toxin. These include diphtheria toxin
(DT), pertussis toxin{ijiPT)a fameianeh freament €T ortlile E. coli heat

| abile toxins (LT1 and LT2), so Pseudornonas endotoxin A, Pseudonobnas

exotoxin 9, B ce 2. exoenzyne.. :B. ri. toxin ..C.botulinum
C2 and C3 toxi ns%@@@%dﬂﬁgﬁégﬁ%ﬁ@%g%@\% 1faL]'§§ eﬁﬁ?{ﬁvﬁg’cf‘gﬁﬂvc
per f ri ngens pr&depqtity; ithe itfoia farflinkliak iltforaNd paaRit SRERHIFTNSHET ews
EDI N. Most ADP-ribosyl ating bacterial toxins contain A and B
subuni t s.5 Thdremnir rxempiay rekpr ebicken inteorA Stafarably thehimt®nsiaumi t
and/ or both.subunits. in a preferred ipstance, the nucleic acid
const ruct nﬂ}?’%’hg&;d‘@"ﬁﬁéﬂ‘ﬁ!%éﬁ? '“ﬁ@ "]%5951 g‘e“Bl?ifPﬂ RN IORAN & a -
toxin and igy @Bi(%ibﬁﬁ JRYnSNREESS Ecoli- heat- labile toxin. A

r t

GenBank entry fo e conpl ete sequences of the CT subunit A and B
genes can be found at Locus VIBCTXAB13 10 (Accession No. D30053),
whi |l e a GenBank @&wypicpllydntroméc)durspd Ength ef deme eboot 50heiclebislebuni t A

and B genes gan found at,l ogus, ABO116677 .(Acc ion No. A8011677).
The conet r uEboHR] DPSeSrsad WERRR ETAHGH f PRROGE0D

parti cul i ; HS Bl ] L be
active i_?Ji ?’ %%%?g%3i ns a[tYIﬁIrogg(gt S N%F%?H?ﬁle';&cﬂ?k&i%t%ggiswt y. of the
Pol ypept i denitleosidder swefdad uprto TMs200,h200 ar OO naiedtittest r Brgfi@ably
will still-be able to enhance an i mmune.response agai nst _a pariicul ar

antigen in CRNPHFORSAMMEISER SCAURARTSOHRE 4 Rbe Ut BURIERHERS. O Bd] 3T &t i s
e 380, . - . b ot
fragment o onaiub el Beuiinina, ki e ARGORGR HHEaUERK e 2010 o

may be active fragments of LT A and/or- B subunits. The toxin subunit

may have had it s Preferatdy heterolbgous igren ¢plds capabloarfdeirtessiiced. from

natural | y occurring exotoxin subunit my hﬂv‘j been nodified to '
bdl

det oxi f y’& h&8Nt PR FrangesibA R aRpEy oligyhasd el bda wenser! the itied 25
di srupt or LA atheARRNbIPEP ¥ lachbPASE S ARS(AG BYidM; an acceptor
sequence (such as AG}, a 3 Ypyr'imidine rich region and a bran'ch lpbin.t
sequence. ".l_“he pyrimidine rich region, if present, may incl:udé, fc;r
example ét least 5, 8, 10 or more pyrimidines, Ereferab!yé ’théf intron
20 comprises at Ieaslt a donor 'sequen'ce, accebtor sequenge'%ndga bg-anch -'
point sequence. Typically in the chimeric construct, intron (’9) comprises
non-intron flanking sequences which are detived from exon sequences
found on the intron/exon boundaries of the natural intron '('i). : The
flanking exon seguence may be native exon sequence or a homologue of
25 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 1010 bases of exon sequence are included at each end

S of the intron.



Thus, the adjuvant constructs of the invention nmay be used o0 enhance
an i nmune response against a particular antigen. The enhanced i mune
response nay involve an i mune response of greater nagnitude or
duration. In may nmean that when the antigen is re-encountered the 33
i mrune response ‘then is greater than i pyno adjuvantwas admi ni st ered.

' The enhance i mmune response may result in higher antibody titres.
In the case of sone constructs, and in particular those expressing.
exot oxi N subuni t sngdie (@dhsy BBtanm@Yificks ihtron, pravidad SRBNHRMAINeRN 19! ar
response and a 5 T hel per 1-like immune response agai nst the ant.igen
i n quest i onfunctional. Tiee sHaripls, @ E@epm RNt gihimede intneromayebe Usen.ng

site may copprise a_ polyadenyl ation ol VA sequenge. Such a pol yA
sequence isgg‘g At "n’%‘?V\Pé’%mf’S‘tehsequgaF% O ﬁé@?” RPE&ANEl vel y, a
het er ol ogoug gl YA sequence nay be provided in the nucleic acid
construct of the invention. io Typically the pol yA sequence will be
provi ded downstream of the cloning site, such that it is operatively
linked t® a codi ngpkatiyice (¢ semprtbssseghenadsopriengnisint RCMMiptron A
sui t abl e pol yA sequence nmpy, be included in the construct usjn
standard ol Uiiisly BHEE RARERTBRIONACH TSN ROUEIRI REREG o totsad PhAmhe
art. 15The §&g§é KB yed b anhdat ' ;o (1)
a functi onappt%erﬁ% og ugle%i'n an?lgglue%i ); or %@%?9% ?B@c@ﬁ%ﬂgﬁﬁg
fragment of sdinp factdrsior prdteimsalypiablhpsligh feqemsesoe thei) hompoldgiesf or .
exanple a i-abbit- 6 .20 globin gene poly A Human Papilloma: Virus
(HPV) ear | yat PrasenhBhEepBitpnACT insiestasng orier poidyorsubgtantallyhe my

i prhedi af e E@rﬁlsyre%‘?i% s?z%%g%sogn-wvgﬁt#o%t _gene poly A Preferably

t he. natural poly sequenc 1) 1s selected fromthe- ' group
consisting of SEQ ID No.-10 (GenBank K03256), SEQ Na. '11 25 (GenBank
ML6019), SEQ | DNmirak2(c} GeanBamiepAs 68 HonawldgSEGyaadidii) h3whiatniBank
K02718) . ; -
) sequence of the natural intron (i} has been modified to remove an internal
reé;cric;’}:ion site. For example, an‘homologo-us variant of rat insulin intron

A may be used in which an il_‘t’cérna!.ﬁfhel site has been destr;ayed.
16 Pfeferably, intron {c) comprises:
(i) SEQ ID No. 3;
~{ii)  a functional homologous variant of (i): or
C.. L | (i)  a functional frégmen’_c of (i) or {ii).

_ Intron sequence {¢) may be obtainecf_ using standard cioning

20 techniques., For ekar’np[e, rat insulin intron A sequence is available at -
GenBank J00748, chicken keratin intren A sequence at G:enEank JO0847
.a.nd chicken cardiac intron A sequence at GenBank X022‘fl 2. Intron
sequence can be isclated from natural sources using priﬁnfers based on
known se.quence. Seqguence may be prepared syntheticaliy.: Vartant

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_bstantiaily the



34 In general, a functional polyA sequence is one which retains
pol yadenyl ation activity. A poly A sequence may be tested for the
ability to bring about polyadenyl ation of an RNA transdript using a
roytine expression assay. A 5 functional honol ogous variant (ii) or
functional fragment (iii) typically shegs:at | east 50% for exanple
60% 70% 80% or nore of the poly A activity of the natural poly A
sequence in the assay. Cenerally the poly A sequence will, when

present in bieeGRARYUS a?nf:l!c?r"b%dwﬂéﬁﬁh’t@fhe SARARCET gmmﬁﬂn%n U
typically causing conparable i o enhancenent to t'he natural poly

sequence (i jn emaembeslimabbite activity 14 gpbing/adtifyence may al so be
assayed for functionality using the Conparative Expression Assay

bel ow. A test po A ion i s swappe t he .base vector in place
of Lhe RBGpA A I %i%?qxen%eseaﬂ‘i%adtﬁa’é P PlIBRE 2SI RSPy A

does not abyQasies | f pression’
I n at IeastFone eﬁ)tﬁ‘ pre r%l@ﬁﬁ@efé@%ﬁ%gé& @S[o@%%elﬁ) gl)(;rrpar ed to
t he base svebturutiondl hgmebt i} ndll ehow atricastcB@%S Goi BxexnpleBBI0YOTh, at

| east 6% 10%u 20% 30% 40% or 50% or npre. :, Preferre&cell types
are mammal i & and gpde HeQ% orppRre gfrtheeplising edficiencyselctiedi ng t o

the assay, ﬁg@}gp@h Oagsinvtﬁél §Q£¥(|_| ): or 20 fragment (iii) is

functi onal greatér than 50% of t h&expr essi on
| mproveni ent achi eved by the natural poly A sequence (D..

Al ternatively, oln gehbiral theshdtgrolpgdus iNtroagequense waY, ﬁﬂehﬁ:ﬁéﬁihtﬁ@r
activity in the Conpar at I ve | mmunogenicity Assay bel ow. -Poly A.

sequence | stmw‘éaiqtrﬁ dhereveian, pabapge pXpieRaies. dvPikelne Variant

functiong] t e_at | east
as i gn s O o GEReEaR REE M HER S bRt BRat OBt o
| east . one, ﬁaﬁj‘rgrmt}by. {f)iwo antigens. Pref erabl y the anti body titres
are at least 5% 10% for.instance 20% 30% or 40% hi gher than those
achieved Wth the base vector: Preferred antigens are HBsAg, HSV2gD
and Flu- . Functionality of potential intron sequence (c) can be tested using
~ the Comparative Expression Assay below. The heterologous mtron is
swapped into the base vector. Generally hetero]og_ohs intron séquence is
15 - functional if the addition of the sequence increases expression in at least . ‘
one, but preferably two reference cell types by 25% or more, compared
to the base vector. Typically the reference cells are mammalian
- HEK283T, CHO, Hela, BHK, 3T3 or COS cells. The increase in
expression may be at |east 35%, 45%, 55% or more. According to this
20 assay, a functional variant {i) or functional fragment (ii) of a natural intron
sequence (i) is one which allows greater than 50% of the expression |

improvement achieved by the natural sequence.

A heteroiogous intron (¢} sequence may, additionally or
alternatively be tested for functionality using the Cbmparaﬁvé :

25 Immunogenicity Assay helow. Intron {c) sequence is added to the base
vector. A functional intron {c) sequence provides antibody titres that are
higher than thosa: achisved by the base vector with at léast one,
preferably two antigens. Preferably, the antibody titres% are at least 5 or
10%, for instance 20%, 30% or 40% higher than Witﬁéthe base vector.



35 M2 antigens. An honol ogous variant (ii) or fragnment (iii) is
functional if it allows the highest antibody titres achieved by the
natural poly A sequence (i). The nucleic acid construct may conprise
addi tional control 5 sequences which influence expression of a coding
sequknce inserted i-A the cloning site. ége construct may include a
non-transl ated | eader sequence. The seqfience is provided in the
construct in operable Iinkage wi.th the chineric pronoter,. and '

t herefore al a codln en S he cIonl sife.
The | eader ?’8@*’“5[3@ AHEENR G %m C@?\éﬁgﬁ “53:’@4589598%%. CB g

i nserted COd*t@QhP.‘s%Q?CQ féﬁ&]&ﬁé@'vﬁﬁlaﬂw’ (i B Fudtefordl Fagalens aHERae-
Typically the untrans ated | eader sequence conprises: (i)a natural
unt ransl at ed nla’eadbintrsaeqmmape @) iiy ané which @lawsHbadlighwstsnvibodnhitresf
(1); or 15a fu cti naI nent of%é%% or (1), - .1n general the
natural sequéfi @¥F§ HE??SEF quence or a' viral sequence, in
particular, of a V|rus mhlch infects'a eukaryote. Preferably the

natural seauence glkobe hdEIGoIHr9RORNSRe: £ pEHIREA G ©S2

anti gen sequence, HBV e-antigen sequence, or
anti gen. sequetmdardbamnwteﬂhh}qtmsef%:rraé)daynpi(a; l)atliiEL$iB|IEn'b|$d-\ ééqurtcbe
group consi sting _of G_I D_No. n | D No.

Tyoi Cal Tyt his Feailtble SeqaRARL: egﬁaﬁﬁsesncggwe%%smypg%m Gansenk -
uhi ch bi N { 13eg1 Bh R SAAMOSAL SR (AEBN RLOKBBA9L o} O

honol ogues o esSé sequences ch are ablé to the sanme 25

corrponent S Ospqdriiensan By ottt frematativepatibeasusing pHeists Bassd ehagees
g;present in the ]l eader sequence jn_the sane order and/or '

tanti | fnewe spameneergta.y eUEpRlei seguenge may(al§e bergesiedal the
I eader sequegl@ﬁ;t ises a translational start site for expression,
of an inserte codgggy sequence. -Typi cal I y the | eader sequence
i ncl udes a Kozak sequence.
The component sequences (a) (b} and (c) may be provided

suitably linked together to form a chimeric promoter using standérd
cloning or molecular biology techmques Preferably intron sequence (c) is
15 ' provided 3" of exon sequence {b}. The chimeric promoter construct is
finked to a cloning site, in such a way that the promoter will effgac’t the
_expression of a coding sequence inserted in the site, when the ﬁroper'
enzymes are present. Suitable cloning :sites, including mu]ti—c[ohiﬁg sites '
) are known in the art, e.g the pUC18, pBC SK, pBluescript il KS,.
C  » cDNA3.1, pSP72, pGEM 72 multicloning site.

-Tv;;ically, a nucleic acid for insertion {or inserted) in the cloning
: site encodes a therapeutically relevant polypeptide. I is preferred that ‘
‘the coding sequence is suitable for use in nucleic acid irﬁmunisa‘tion 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 immuns response when delivered to
a -subject. ‘Altematively, the .nucleic écid may comprise one oF more
genes encoding a therapeutic polypeptide e.g a protein defective or

missing from a target celf genoime or a non-native protein having a



In general the untransl ated | eader sequence has a length of from K
about 10 to about 200 nucl eotides, for exanple from about 15 to 150
nucl eotides, preferably 15 to about 130 nucl eoti des. Leader seguences
conprising, for exanple, 15, 50, 75 or 100 nucl eotides. may be used.
Cenerally a functional untranslated | egder sequence is one which is
able to provide-a translational start site for expression of a coding
sequence in operable linkage with the |.eader sequence. Typically a 10
functional \desiretbidlbgizalsr tHepgpernic dftadt)(ehpsars ehatpalt fuabliynt heorsame
activity as and/or conplenents the activity of the natural sequence
(i), usual | e firgadiEient phgengtie Aiserrifoiungliergreanssaprispandingitag
sequence in _operable |inkage.w th.the seqgu v A variant (i) or
fragnment (i igieﬁeﬁgvog‘g' toeé? gj%ﬁf;@pp .ma?ﬁ @?r&?sgg%ﬁsﬁ nieg Gt s%msl at ed

| eader sequeREAniseddbithe b@hjBat Wralerdipdes nE6BIEAGE i BINIY, st andard
protocol s. For exanple, expression vectors may be prepared conprising

a natural |eader sequence (i) operably linked to its native coding
sequence, 5 and exSiud@gbleonusteini acinsetbriimsastion indledentistsecedddsfoe tige |

mar nt hal i an HEK 293T, . ) La, ,.BHK, 313 or COS cells. Test zg
constructs Wt’g\?“groéﬂ??%oﬂ"ﬁgﬁ?ml%‘??sfeﬁea%mwer Elrpnic §B§L‘I’é‘ﬁ_€’@°‘i’%
replaced by 4888008k YdHl aRbrrs hE 2gABN Gy , FEBFASGEAN S,
nonitored again in the same host cell. In géneral, a varTant (ii) or
fragment. (i idigegsesyeatddrzatulbe disbasd)dyperchvlestemiyvaridvs, 868 90% or

100% or nore_of the expression provided by the_natural seglyence, .25A
potential | SiRFEACSSIRERIGING Yalipug aprpias hstasgemis agd hemaphylia; ggaetic

Conpar at | e JoxpL i . €.1.S. .1 ped
into t helﬁ\éase vécgtssng ﬂinan' él a%eﬁ?%?g?/hg%ﬁmsr Q%%Qgﬁ,ﬁ%‘]%% u%éc%??@ﬁg?
| eader sequeénDe\)didRidiely, apdystmagenr.essi on but preferably increases

expression in at |east-one but preferably two reference cell 37

types, conpared to the base vector. In general expression is -
i ncreased by at | é’és‘ai‘a@‘?ﬁ’fi@%‘?t 89 Taiohie teRmEnt ohaelibtEmors.caenes) |

types are j G , % cel |

Accor di ng Egﬂgﬁghgsqgay, %ﬁc?ci}eg%‘%g&é&b‘?c \;gfg{aéﬁ%ré %%P%ﬁ%sr rha‘gérfé%ip (i)
i s functi onaliptheria ttoRnadrdesbrgneabat fadien, hbfiorofugdiessrehss isQbh as

i mprovenent -achi eved by the natural |eader sequence.

Al t er nat 1% elPP3: genga@edinghtar YRNA sesuigeress wiidhee ahtjsepeettest ed for

activity in rati i Gl L r.
sequence i s 'tlé&\?l\% Qﬁg'gﬁgi"?i‘%&?’ﬁée%@@ 8\8/@[‘8%5% }SFQE%?%%‘E%O%VH@OW%%%SS
.51UTR. | 0 AedtenqTNPNahd oeiaeletytorinueneer pisontiaananégn@dymitdmte it hat
are at |east as _high as or higher than those achieved by the base
venter, W t iraisforaaing onsreepewfcandin insered 4ot exyuassioprsiosmesr tha he
anti body tig@%\% %?% at least 5% 10% 20% 30% or 40% hi gher than
with the ba 3 . Preferred, antigens are Fi BsAg, RSV 2g0 and
Flu-M2 antigens. An is honol ogous variant (ii) or fragnent (iii) is -
functionad if it Sihilelg riddeibizgliesiéoding Fdroshiyidgtides ialdvevnesl dikpidyhe

natural | eader, sequence (i_[)j. S ) L
antiviral and/or antibacterial activity, or stimulate the host’s immune

‘sys't'er.n, can also be incllud'ed. The nucleic acid may ericode one off the

" . various cytokines {or functional 'ffa'gments thereof}, such as the-
interleukins, interferons and colbny stimulating factors., The nuc_leéic acid
25 may encode an antigen for the treatment or prevention of a numbger of
canditions including but not limited to cancer, allergies, toxicity aﬁd
infection by a pathogen such as, but not limited to, fung'us, viruses
including Human Papiloma Viruses (HPV), HIV, MSV2/HSVT, influenza

virus {types A, B and C}, Polio virus, RSV virus, Rhinoviruses,



Sui t abl e | eader sequence can be obtai ned using standard protocols.
For exanple, HBV preS2 antigen sequence, HBV e-antigen sequence and
HSV type 2gD antigen sequence is avail able at GenBank M;4923, 20
Mb4923 and Z86099 respectively. Priners can be designed based on _
this knoNi vn sequence and used to isol at;e horol ogous sequences.
Leader sequences may be synthesi sed based on known sequences. -

The nucleic acid construct may conpri se an enhancer sequence. -An

enhancer - seqyaagfubs: OIARI X LOVRERTLR ViRl SRR, SplAgaLLe. Nl 25

operabl e |inkage w't he chimeric pronot nsert ed

codi ng sequeiEtegvieudsadlaasias vinsry é’as mftueans mru@,t Nmm;gy‘ viving Varketided
sequence. In general the enhancer rises: (1)a natural enhancer;

38 (ii)a fur%&%t%rn‘é’w?r?o@r‘b‘l%w&ow&ﬁt EH tem—Ber)wrugf Adenoyitrssi Brbella

f t of B
Comortoes"t Meobiskbbd 3-os) Lo iGe SPBLFELS RORLPRESIBIERA Wivs o
about 75 §o (HRY} HERRHHS @oarwm@% H@almactewﬁu@fmbw&s A0@rbutg @nd300

or 400 nucl eotides may be used EI cally (i) is a eukaryotic
or viral enlﬁ}%rbaqtﬁﬂ@wﬁm@wﬁ uearca/ovisy (Hlaprdia, Mgaordiosas,

Car O B IS RES . T A BB e

enhancer, fof, g %'pf‘er?cfbsfsl Bou a3 Fra bR iz ?u;@ié??s%n }@Wob%ﬂg%bﬁ.

early gene 3 UTIR 'Preferably (1) conprises SEQ | Q ID

No. 9. Lepz‘aspna interrogaus, Legionella pnumophila, Yersinfa pesrfs :
(— 10 Streptococeus (types A and BJ, Pneumococcus, Menmgococcus,

N Hembphi!us influenza (type b), Toxbpléma gondfic, Cémp)’ybacferfosis,
Moraxella catarrhalis, Donovanasis, and' Actinomycosis; fungal pathogens

. im_:luding_Candidiasis ari_d_ Asﬁergillasis; parasitic pathcigens including
. Taenia, Flukes, Roundworms,_ -Ameb_iasils, Giardiasis, Cryptosporidium,

15 Schitosoma, Pheumocystis catinii, Trichomoniasis and Trichinosis. The
nucleic acid my also be used to brovide a s‘uitable. imn;ime reshonse
against numerous veterinary diseases, such as Foot and Mouth diéeéses}
Coronavirus, Fasteurella mﬁffocida, Helicobacter, Strongylus vulgaris,
Actinobacijlus pleuropneumonia, Bavine viral diarrhea virus_(lBVI'DV},

_ 20 klebsr’ella pnet;rmoniae, E. Coli, Bordetella pertussis, Bordetelia

C, - parapertussis and Bordetelfa érocﬁr‘seprfca. Thus in one aspact, the

| nucl_é_ic acid constructs of the‘present invention may find use in a )

© vacgine.

In some embodiments, the nucleic acid construct will ericode an
25 adjuvant. Thus, the sequences insertedl into .thé cloning site for insertion '
of a coding sequence may encode a polypeptide that can act as an
;ddjuvant. 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 £ cofi heat labile toxins (LT1 and L’f2},

s¢ Pseudomonas endotoxin A, Pseudomonas exotoxin S, B cereus



In general, the enhancer in the construct conprises sequences found
in (i) which bind transcription conponents or regulatory proteins, 15
for exanple transcription factors, or honol ogues of these sequences
whi ch bind the sane conponents or proteins. Preferably these
sequences are present in the enhancer in the sane order and/or
substantially the sane relative spacingp as . in W Generally a_
functional enhanCer is one which enhances or 20 increases expression
of a polynucl eotide, for exanple, a ceding sequence, which is. )
operably |ialrbziy®el Be spRBaRERT 105@1 UL BeRuinInP LAy C& fonsd ighal

honol ogous variant (ii) or fragment (iii). has substantiallythe sane
activity (férnostiargxoenzynians evaings Bxirxpeassi sayriageandl opirfforma

o T e Btle ot S ab i e B dads ABFSRRY g,
knoW i n t he, @blal hdrdNIritanah LS. Vfhe 8Bhstrlibd Wfa%é/té%ﬁ?i@m

(iii) preferably provides at |east 60% of the enhancer VI 39
shown by st héhenatsubahitetieah cabunit swddr Ethasbagits.Typi cal I'y t he
activity is at least 60% -70% 80% 90, 100% ar nore of the activity
of the natural ﬁnhancegr %A n gener ah, a functional variant (ii r

i el

fragment (iii) i'& 2P PSR NUREIGREIF\RONFUSCT MMaY RREQFEAINS

enhancer (I} A : AL b si ng
he Compar ot ol MR sBIE Bin GRIGEERG oM cpin) Epd T o3RRI yaf Bt
sequence i SEgofipeetidbile aokine AbasaBusic batry f& BELBRnPpRAe $eglibhoes &f it
does not abrogate expression but preferably increasels%éﬁ%r ession in

at | east oribefal sphunismBNg B gRnesetaly b eundhel Logusely &B8d to the

base vectorgs, i : P r j LS. lngreased by
a1 east a0 el o8 O 003 Roak 1 S ea Rk RO ie? dap o iiRE r e
mammal i an HERRAes GHEhe HelsubuRitkh 2R3 génddBartBE rslind ALGO6E Ng tO
this assay, an honol ogous vari ant ||%§r fragment (iii) is ° '
functi onal ABO[l{6&VIFdRscgssian dlo. AR BB84)lof t he expression

i nprovenent achi eved by the natural enhancer sequence 15 fp.

Addi tonally or ald ehaticShiy oSRIANGH o SRANGHERS: RY ML Gied 1of

activity in the nparative nogeni ¢i

swapped i nt gartibglapagfiveatt T vAriditnatirafinbnewiiops eaidseObe Redve o des
antibody titres that are at |east as high as or higher than those

achi eved &z oreliging pé l4ss sonecebhapdivant aadivéty e polvegrtidattys t wo

antigens. Prefer i titses |, %,,10% 20%
30% or 40% %‘?r&?gfﬁéﬁawﬁsfﬂ% R%?%nécsé@tdé rcftr%ér_%e% @#‘E?ﬁ@&%ﬁh‘?g ns are
H 3s Ag, HYRAaHGeairihundResitnsganginsf\a priphias aHEg¥Rin @8Binpatikon Of
fragment (iii) is functional if it allows the highest antibody titre
al | oned by tohdherimravne respieane seer Whargoeadiivany is administered with the
) _ antigen. The encoded sequence may be active fragments or variants of
26 CT A and/or B subunits and in particular may be active fragments of LT

A and/or B subunits.

The toxin subunit may have had its naturally ocourring signal
sequence deleted, A naturally oceurring exotoxin subunit may have been
modified to detoxify the toxin. The A subunit may have besen modified to

25 disrupt or inactivate ADP-ribosyl transferase activity.

Thus, the adjuvant construcits of the invention may be used {o
enhance an immune response against a particular antigen. The enhanced
immune response may involve an immune response of greater magnituds

ar duration, In may mean that when the antigén is re-encountered the



Sui t abl e enhancer sequence can be obtai ned using standard cl oni ng

nmet hods. For exanpl e, 1-18sAg 3' UTR sequence, or siman CW imedi ate
early gene 3' UTR sequence can be accessed at GenBank 40 AF143308 and
ML6019. Prinmers can be designed based on this known sequence and used

to i'solate hormol ogous sequences. . 349n apreferred enbodi nent,
t he nuclei ¢ add construct conprises a heterol ogous pol yA sequence, a
het er ol ogous | eader sequence and a 5 heterol ogous enhancer, all in

operabl e | i nkaaanddbonas thbh MREIa I PERGERo 2HRVaAE Gl SithinexBrRSSi On
of an inserted coding sequence. . -~ In a further aspect, the
present i nvehté enhaiasoinpnons despoasa e eresulichdigiwisitiboty dings. ils ithe,

or sonetines consjsting essentially of:. a pronoter sequence( . -

(i3 A hon: traarae Pasenotse quim BotiislidfaloRe SipRBORE &gt i gen
sequence, |-d SrsAnL| WA R Ut in HRVad d &gﬁ e,
and (iLiI%i ng codi ga?gquenceuopelrééb? y@fﬁ?jn eg:@%ig]gb; ngggl%llll')%%c

wher ei n t he Todipey 1séRacinrauhs rémioselapgings the ahtigemimgtisstivsl.ated i s
| eader sequence. Typically the pronoter sequence 0) is derived froma
viral or eukaryotic praothoter sequence. The pronpter sequence may be

a natural pronot emesiidglER@sid forigaticsiate HengPpigdsie may comprinea

or i i . Sl |
oromoters | LAy RN (BT Haushot (sihia VA Sl Es 1 Gonspaty
promot er, Psgithler mbihescoding SedRte. pAleskavel) a ReterobyiotaFdIvA T US

(RSV) pronoter. Preferably the natural pronoter conprises SEQ ID NO
52 or SEQ | Bemoeng®may be provigedit jhei nydgic geisheenrsirussedtthadoverdiseh as

t chi meri cipr.onpt.er ri b may .be ed. .provided that the
oot er 1.5 PG Rg SV peBBndP A pe TR ig Ho BhsBaey S Bl <
general |y ongrgMtigh that Rid Spérativasmikeling! /66 difg isehliéHeLindBfed in the
regul ate) transcription of an operably |inked. coding sequence in a
sui tabl e ho_s;ﬂomiaglsite. Any sn__titable polyA sequence may be included in the

construct L_ls_ing'standard cloning techniques. Such polyA sequences are

known 'ir) the art.
15 The poly A sequence may be:
(it a ﬁaturaf poly A sequence;
(ii)t a functional homologous 'v-arian’g of {i); or
C. . (i & functional fragment of fi or fii). -

_ The natural poly A sequence (i).may. be, for examble a rabbit
20 globin gene poly A, Human Papilloma Virus {(HPV) early orilate gene poly
A, HSV-2gB gene poly A, a simian CMV immediate early ang poly A or
HSY gD late gene poly A. - - |

Preferably the natural poly A sequence (i} is selectéd from the
 group consisting of SEQ ID No. 10 (GenBank K03256}, SEQ ID No. 11
25 (GenBank M16019), SEQ ID'No. 12 (GenBank Z80699) and SEQ ID No.
13 {GenBank K02718]. '



A pronoter sequence nmay be tested for pronoter activity using a s
routine _expression assay. A functional honol ogue or fragment of a

nat ural pronoter sequence typically provides at |east 50% for

exanpl e, or |east 60, 70, 80 or 90% of the expression provided by the

natural sequence i-n such an assay. Thggnon-transl ated’'| eader sequence.

(ii) is as described above. io Suitable coding sequences (iii)
i ncl ude those al ready described in relation to'the chineric pronoter

construct. Howeygrg, b&lt%%mﬁewpowsﬁm los 18 BnE YR Pr@f&shé he

codi ng sequence |g Het er’d ogous to the transl ated | eader
sequence. Tuyqderstatiorcactitityuct typically includes a poly A sequence,
whi ch as al ready described, may be native to the coding 15 sequence,

or provided as a het er ol ogous poly A sequence i fhe construct.
Suitable poly A Bal}’eﬁ ﬁﬁ%"@%@%ﬁtﬁ‘igw glfs%}? iyele Drinakeitst r uct
may addi ti gﬂﬁ\{ cﬁqnéﬁ%& 1dg: a0 FRBAGSLriFEMIS %eroﬁngé%&g{j Emﬁ%&s@& A on

sequence. ancer sequences are esc | ove 1nr

to the @hIfmaetl@neﬂrrmméleF;oamaﬁamcm; or AN dtionad Fagmeas maptypléahﬁ
i nvention provides a nucleic acid construct conprising in sone

enbodi ment showrss it teant 5896 ctorisaample 0%, R ¥nBO osaquer@éébe @oly) &

di bly linked,to th t d
2501 1) an GRRSTYE CRQiHiAl PSY 61 SavaTaRur B 5°¥9nked 1o (b codi ng

sequence (ii); 42 wherein the enhancer sequence (iii) is

derived from a BaibRal RSl S8 deqaamente v@ﬁe@pﬁesbﬁﬁlrp{heacéis@m@' ow
i medi ate early gene sequence, t he codlng sequence (i1) -

het er ol ogoldd the ibhentiThanbancs eypeession, typlcallvrhwmmmsnmatahMy
i ncl ude a non-transl ated Ieader“iéguence such_as the ‘%E s already -

descri bd®l iSMNRBPETERH P 3he RATHA %SBWH%W rRERUPRGLROCVE, pi cal | y

the pronoter sequence (i) is derived froma viral or eukaryotic

pronoter sequengenoliNf SURBRES MALAYE HeCadSayed SorfntiBhAlty using the
- Comparative Expression Assay below. A test poly A region is swapped
into the base vector in place of the RBGpA. A test poly A is considered
functional if the poly A does not abrogate exoression but preferably
15 increases expression in at least one but preferably two refereoce cell
types, compared to the base vector Preferab!y there is an inorease in
expressxon of at least 5%, 10%, 20%, 30%, 40% or 50% or more
'Preferreci cell types are mammalian HEK293T, CHO, HeLa, BHK 3T3 or
_COS cells According to the assay, an homologous vanan’c (u) or
20 fragmem: {iif} is functional if it allows greater ’zhan 50% of the express:on

: Improvement achleved by the natural poly A sequanoe (i)

Altermnatively, or additicnally, poly A sequences may be teeted for
activity in the Comparative lmmunogenicity Assay below. Poly A
seguence is swapped into the base vector in place of RBGpA. A
25 functional poly A sequence provides antibody titres that are at least as
high as or higher than those achieved by the base vector with at least
one, preferably two antigens. .Preferahly the antibody titres are at least
- 5%, 10%, for instance 20%, 30% or 40% higher than those achisved
| with the base vector. Preferred antigens are HBsAg, HSV2gD and Flu-

Fam
i Y
N !

.
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ic pronoter sequence, a functional honol ogue of the natural sequence
or a functional fragment of either. Suitable natural pronoters

i nclude, for exanple, the hCW imredi ate early pronoter, Pseudorabies
virus (PRV) pronoter or Rous sarcona virus (RSV) pronoter. Preferably
thernatural pranoter. conprises SEO ID NO 52 or SEO ID NO 53. 15An
artificial pronoter constrUct, such as %ne chimeric pr onot er

descri bed above, may be used, provided that the pronoter is

functional . . A functional pronoter sequence is generally one
which is ablM2:@tigense AN hameleaeHs Yararsd® of HRGTRE g@é? functional it
transcripti Yoided i+Qd e ] | thabl e
nost cel |- 2R Bn R e e A R M B Y 0 Vi 1y
usi ng a routdsa@erspliessi on assay. Functional honol ogues or fragnents -
of a natural pronoter sequence typically provide at |east. 50% for
exanpl e, or l|east_60, 70, 80 or 90%or the ex_pressi_pnagrovi ded by the’
natural' sequencdfienugier apid gegsijuctonay comprise additinnal eanakes (ii)

i ncl ude thos I dy ..F ' [ i .Lhe chiperic oot er
const ruct > REACUAFE VLTI REEe ReSh Bt hEba G RN O, bnuBi

het er ol ogoushb@ldrtigg %itéﬂh'ﬁmebnﬁﬁ%ﬁﬁ%incﬂ% LAbARFAIsIaegYenfe (ii1)
of the construct- i s described above. e 43 present construct al so

typi cal |y i reelqudess.aTpelspouepeq irprowidedsin thet donstasd nbpeteble inkeage c
romoter construct, . this poly A regiaqn be natjve tqo the codin
Sequence (1 MBENE)IBY TS PERAALRS 32 DE0E HI569818 B6PYn SaHpont
in the constipdigted éﬁl@&%ﬁfﬁ&éiré%!ﬁ%@& Sroviasy aaﬁg.ﬁgétsi%autsfe&teﬁssem

i nvention may conprise a Signal peptide sequence. 1 gnal ~peptide
se@uence 19 s fonsepteedionmioge irskelted|dodivagsauente ahd tppicaity érclsdesha t hat
t he si gnal q&%tékde i s expressed and facilitates secretion of a

pol ypept i de FEHUBNC%odi ng. sequence al so in operabl e linkage with
the pronoter. 10Typically a signal peptide sequence encodes a peptide -

of 10 to 30 am nqyg?g,ﬂ? ‘Eh@rql‘s%%%%dﬁps ALBIAAkids. Often the

amno acids are p nant bi'c. 1'n a typical Situation, a
signal peptide targets -a grow ng pol ypeptide chain bearing the signal
peptide to the. endopl asm cfif et i 8 maturalofinttare|arg lexstor sgquehde; The

signal peptide is 15 cleaved off in the endoplasmic reticulum allow

for secretion of the pol YPaRt! dg i) GichaPhciofbyolBRARAR St @; or

15 . {iiiy ' a functional fragment of (i} or {ii}.

.In general the natural sequenc'el_ (i} is a evkaryotic sequence or a’
viral sequencs, in particular, of a virus which infects a eukaryote.
C ) i’referably the natural sequence (i} is. HBY or HSV sequencé, for example
HBV preS2 antigen sequencs, HBV e-antigen seciuenoe, or HSV type 2gD
20 antigen sequence. Particuiarly preferably, (i) is selected from the group '
consisting of SEQ 1D No. 5, SEQ ID No. 6 and SEQ ID No. 7.

Typic’al!y_thg leader sequence comprises sequences present in {i)
which iaind transcription components or regulatory proteins, or
homologues of these sequences which are able to bind the same

25 componenis or proteins. Typically such sequences or their homologues
are present In the feader sequence in the same order and/or substantially

the same relative spacing.as in {i}. in general the leader sequence



A signal peptide for use in the invention nmay conpri se:

(1) a natural signal peptide sequence; (i1) a
honol ogoGs variant of (i) which retains signal zo " peptide activity;
or (tii) a fragment of (i) or (ii) whiCh retains

si gnal peptide activity., Sequence (ié may be for exanple human
ti ssue plasm nogen activator signal p Etide (hTPAsp) (GenBank -
L00141), the aprotinin signal 25 ‘peptide (GenBank AAD13685), tobacco-

Crt e LR A PSR o ol B 150 AR 90

in the presghehd eT/hRAlly ths MiRierRbElertd horRabhad ik Saflepbbon of
het er of ogo%aprot ei E’gb A ¥unct i onal gi gnall B@Et?&e c%ﬁ( be |'3 entified
in an assay which conpares the effect’ of a test signal peptide with

the effect of alkgeneralitymanipspiaiateleader spquenbeias d feagtieof from
| asi ni t.ivat ' | tide - (hTFAsP) - dwth_th ffect
o sl i 00 LR S AR RERLCE (TEASEL ¢ and D e ofect
bel ow By DfcliafheBlibratbidbiy 18 Lo 1) HB&%S%& | P depSERRLAQLL

t
expressi on vectors are constructed contal nin € base vector Wth
ei ther the dopgirisihgnial exapipielel 5 hIBASH oori OlonEdlgsdesd@ali Keusdendi ng
I 0 sequences for pol ypeptides devoid of their naturally occurring
signal peptides are inserted‘inﬁo t he vectors and the vectors

transfornmed int Geerapesdeneinnal gatnesslatedleadenispueare is ane wishdsi an

hnalysed f oot biuidGratilading St St for dilfipfiitn o EF S dngsa
peptide enajplgesnediy epariabielinkageenitBtthe leatfor sehiigtel Tavighly han a.

vector |acking a signal -peptide with at |east one, preferably two
pol ypeptip ddenciigmil ovariapt (ig axrfeadraent; §i) Sustaughtantially the semer adtiviabl vy

10% hi gh L, T | 0. % hi gh . Typjcally,
socr ot Lon raAEbEpamplimdiRe SefVi ntdhe pebitACteilerts (irasgdhR Y
20Al | owi Ng f5EiRtirgost ShnRRARIEDRESLRIC Ledfhg SeQlerftd ;ﬁwcﬁéﬁnhng cell

may have a nunber ‘of advantages, in particular where the protein is
an linkage with the sequence. . R .

A variant (ii) or fragment (ifi) may be tested for activity as an
15 untranslated leader seciuence relative to natural leader sequence 'using' ,
standard protocols. For example, expression vectors may be prepared
comprising a natural leader sequence (i} operably linked to its native
. coding sequence, and expression monitored in suitable Hqst cells e.g.
. maml‘nalian HEK 293T, CHO, Hela, BHK, 3T3 or COS cells. Test
20 constructs may be ﬁrepared in Wﬁich the natufai feader sequence is
' repl_aé:,ed by an ho'mo[ogotis variant or fragment and exbreséion is.
moriffored again in the same host cells. In gene'ra:l, a variant (i) oi'
fragment {ifi) provides at least 50%, such as 60%, 70%, 80%, 90% or

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

25 A potential leader sequence can él.so be tested for utility in the
Compéraﬁve Expression Assay below, A test leader sequence is
swapped into the base vector in place of the HBV preS2 SUTR! A
functional leader sequence does not abrogate expression but preferably

increases expression in at least one but preferably two reference cell -



antigen; For exanple, increased antigen secretion could allow greater
antigen uptake and response by inmmune cells (nmacrophages, Langehan's

cells, B-cells, 1l-cells etc), enable the ability of antigen to reach

the 2% bl oodstream and signal cells (cytokines), enable an antigen to
fing cellular ligands and effect a function. (antibodies, toxins such
as cholera .toxin, E.coli LT) and partigbpage in-normal cel bular

bi ochem cal processes (cellular receptors). ‘ ~ A'nucleic acid
construct of the invention nay be in the formof a ZO plasm d

expr essi on ‘f\@ﬁé&‘?rcon:l_ﬁ‘é'reﬁetﬁtfﬂé fbrgrgx VeRed, :I@?éﬁgf'al %Qﬂf‘és's%aig iné’i‘@as@iuch |

el enents, such as an origin of replicatior, or.selector genes.
el ement's ar @éykatdesst 598, MO %, 20860308 46261 arch Ofbe dPredémer] selapgsthre
techni ques. In one enbodi nent, the plasm d vector has-the sequénce in

SEQ :j D NO 1mamadpaalfReaes . Er:ﬂ@, Ethat Bb{&,%ofbl@oﬁn%qnﬁde%FQQidﬁigvﬁor al
= | . e . by
of 'The i nvent Bedhiay L BRRReBHS R ERE sy SRR s AElteRBI Bt or o

defined her aliws Gidatertthn GO tgTHab oXPYeseRIFp?6vamBhiUasHiEv BY the
chinmeric pronoters and in particolar the construct may have two,
t hree, four paturakleadensequangechi rneric; pronoters. The chineric
pronoters w.l|l preferably be each separately operably linked to a

cloning site for ,insertion of:a.coding seqecrence. Thus, .the copstruct
may express tvo, ARV Ay Rlraseavinn gy fnrsreb o
The-coding § 58 $hE XRNART SN RN AR A BERVPPECIdaHE
herein. In aegﬁger?%d instance, the %ﬂg?%c?sﬁ\gs two 15 FJ];r?hi;[rdner-i c

. pronot er s weqlerescls shvasppey iate thi bgsseetionreplépe vdHBY prete ' UTR.
th&m ; In particular, the two pronoters ma%( be transcribed away from
each ot hter . A functionpllegdes sequenes Irepddes aatbedt Htras that ajs Prlpadtas s

may expressyihe;A: ' : 2ol | ati.pg.; RLi al

toxin, incl Uﬁﬁ‘n%éagﬁg%o% %Qfﬂjb%% %ﬁﬁ%ﬁ&ﬂ#ﬁ%ﬁvgﬁéﬂ%ﬁﬁg@%{; an

LTA and B suhdmiréferably two hfitigee sPrahaablylthe HOBSHY URieshas s1Ubsdtpl €

chirneric pronoters each m%)/ conprise, or be aperably |inked te, any
0 [9E

of the sequbfieetlieni el %. higherathgarwitle theabpse peetioer r ed
i nstance, the:h ral i n e~ 0or 'more,of .1 he pronoters
my be the PO REANGgeRE FReRG Fo L 2gRaiti. a2 Ghaledfis bl or ¢ he
chi meri cigpr RERIcRS foUsRYarng QiPéefragiRBhY (IHOBRLASR NN & P alldR Ak HSV- 2gB
pre-S2. One or nore of the pronoter a may conprise the: poly
adeny! at i onhighgeeactbody titres cliowssthy ticomttradensler sequence {i).
Suitable 'léader sequence can be obtained using standard protocols.
For example, HBY preS2 antigen sequence, HBV e-antigén sequence and
HSV type 29D antigen sequence is available at GenBank M54923,
(—'_ 20 M54923 and 286098 respectively. Primers can be designed Ba_se_d on
this_knoWn sequence and used to isolate homoloéov._!s séqu—é_l"'lces.- Leader

seguences may be synthesised based on krown sequences. -

" The nucleic acid construct may comprise an enhancer sequence.
An enhancer sequence s typically provided 3' of the cloning site, in
25 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:

{1} a natural enhancer;



46 sequence being operably linked to a cloning site which has a
codi ng sequence inserted into it, where each chineric pronoter

conpri ses (a) a hCW imedi ate early pronoter sequence; (b)
exon 1 and at |east a part of exon 2 of the hCW 5nmajor imedi ate
-early gene; and (c) a'heterologﬁﬁiEintrdn provi ded in place' of
the intron A region of the hCw mgj or diate early gene. with the
codi ng sequence operably linked to one chirneric pronoter encoding a
LTA subunit and the cggdi ng i ] r.. encodi ng an
LTB subunit. The cons?ﬁucta2§ﬁﬂﬁﬁgfgkgggﬁg%%Sg%%gggiﬁ%!ghbunits. -
-Preferably:- - the heterol ogous intron of each pronoter is the rat
insulin gene intron Alifequafas:tional fragtrket sé¢benciy. encodi ng each LT
subunit is operably linked to the 5 UTR 15 of HBV pre-S2; and/or. -
each LT encoding'ﬁequ nce is operably linked to the rat beta giobin’
gene pol yadenyl af f8pnEdaaenteuence QE”EFR]’bGPW@Bécfo'H@b@Gﬁ@’%’Ct of

the inventi ; ti ' i ith cells
ar wi 0 cel PEPAF SEERURIARIARE W o¥rtE el sBRuET BB A1 U ar e
form or §t niBioligles N ErubBE&RtdfalHoyt DO, Diced J0wr 81 400 miblsdtideasaay t
will generally conprise at | east 90%e.g at |east 95% 98% or - 99% of

t he pol ynuckedtsede or dry mass in the preparation. The present _
nucl eic acid nol ecul es may be delivered to suitable host cells, for

expression of a polynuycleotide in erable linkage.with the ..25.
oromotor - pref or SUPYAL T foa FhiarioBRE el anbrian: tkidiolE, of 4
particul ar RyBRvisieh lisfectt blRdstRE DAy RChdfiHanets douniehise 8
acids to such cells are known in the art and include, for exanple, o

cl extran rmedhteeslated region (_S’UTR) of a gene. Preferably (i} is an HBV or a CMV

Pl

10 .enhancer, for example an HBs Ag 3' UTR or a simian CMV immediate
early géne 3' UTR. Preferably (i) comprises SEQ ID No. 8 or SEQ ID No. |
9,

In general, the enhancer in the construct comprises sequences
found in (i} which bind transcription components or regulatory proteins,
15 for example transcription factors, or homalogues of these sequenceé
which bind the same components or proteins. Preferably th'ese
seguences are present in the enhancer in the same order and/or

" substantially the same refative spacing as in (). : - -

Generally a functional enhancer is one which enhances or
20 incredses éxpressioh of a polynucleotide, for example, a coding:
sequence, which is operably linked to tHe enhancer sequence. ?l'_ypica!ly
a functional homalogous varia_nt (i) or fragment {iii} has substarifia!iy'the
same activity (for éxa.mple, enhéncement of expression} as and/or

complements the activity of the natural enhancer (i).

25 Enhancer activity may be assayed using 'an enhancer trap assay.
Protocols are known in the art. A functional homologous variant (i} or

fragment (iii} preferably provides at least 50% of the enhancer activity



transfection, cal cium phosphate precipitation, electrQporation and
direct mcroinjection into nucleii. . As described above, a
nucl ei ¢ acid codi ng sequence in a construct may encode. a

t herapeutically rel evant pol ypeptide. The present 5 constructs nay
thetref ore be used for nucleic acid‘inqﬂgisatyon or ‘gene therapy using
standard gene delivery protocols. Suit@dable nethods for gene delivery
are known in the art, as discussed bel-ow. The nucleic acid - nol ecul és
can be deli j ' ' or Al i .

el ver cd et &5 iR ftd SBhkodSp BB NsrEay ToRIGRE by i,
cells 10 argt leasnPpOoht 204, BAWEISUNDOES or more ofiBE disiRitybirHE! €i C-
acid i muni sation or gene therapy, the nucleic acid constructs nay be:
formul at ed BRUERdEDEemaln genaratacdupriianal prepat Y isfsagmmentsiiBan be

d .USi ' ' | ati hem St d
ot hodal ogi SL6 R EPARERETEY ety e BEASBRRREY rferatar:
For exanpl e, conpositions containing one or nore-nucleic ac-id

sequencesg (e. ., EdH=8enttility May discbé estes toing' SlaCsMphratied DNA
pl asm d) can be conbined with one or nore pharmaceutical'ly acceptabl e

exci pi ent s brpresdipolissay seprogl bdova 1A tpsit $ YT R saquenamis shuapedanto
subst ances, ;such-as wetti % or. enul si fying agents, pH 20 buffering

subst ances. W§PaASFeVEGtRR, Andl TRGs GEN{T [t kloph d1od,abirpgatatexpressian cl e.

These exci pi ent i.cl n Xia f.ar ubst ances ar neral ly
phar maceut P%%l préaee(ﬁﬁ IQ 'ﬁﬁi%%ﬁgsrrg};;&ugs'gﬂﬁ?%@%aé?@&e L{S‘rﬁfﬁfergﬁ]éﬁ&m
toxicity andtayshed cell Byjidiccompearealtoviedaae veRraashithenssyy, | | not

i pduce an inmmune response in the individual receiving the Co
cgg'posi tip orPrefablysmipiessien iaincieased dytatdbestek¥i, i it 20%cBYe, but

are not linmted tDO )1 Qui.ds such.as water, saline,

pol yet hyl ergéé;?‘ﬂ/%ﬁ)g?y%ygmf?gﬁﬁ(E’EEEY%E,’S a%éma'mﬁ*éﬁﬂﬁ& CHO,

Phar maceut i gal. dept abl i A egl t | for
Al o i R P D o 1 b s ooy,
phosphat es, vasiahnt dif)ew, fragrdethii}l is Kenctimdl ifhie alewsgreéter than5§&hiot

aci ds such ﬁs acet at es, FEﬁ)rrogi onat es,, rr@l onat es, benzpates, and the
like. It i SNEIEEHELIPRIGY Eﬁaﬂﬁéﬁé'ﬁ"ﬁ PYriBg el epharcariequence

pr epar aggqqi)\_/vi Il contain a pharmaceutically acceptabl e excipient that
serves as a stabilizer, particularly for peptide, proetein or other

like nolecules if they 5 are to be included in the conposition.
Exanpl es of sui thdsdidomallyr dreglierostively) enhameer asqurades|magbe tegted for

tides include, wt t limitation, ph; tical ¢ _of
ort oce, | Gy dn the Eaearellys R ooBRaim ey Belpws: 815 0TR e (ol
Joxt | : ! | . . | g
G thoot | Ersyaped infEmebasd vadtol S RuftbhuFemaliel dhoondiBlines

lio citric ariddyttirdsatiiat spe it leagt ¥s ihigh adiog highelrehsh aliosechdidved
pcﬂyet hytene glycols (PEGs), and conbination thereof. A thorough
di Scussien ft seaveaior walh gt lsaskepnaunrefasslly pinen ertigsnshi Biséerablyd

auxiliary substances i vai i Sy EHARMA CAl -
SCI ENCES (%ﬁSﬁ”%ﬁBgyéléff‘?sa%%ﬁﬁ%%ﬁ%' 55?6’%%%’%%& Wﬁ@‘” than
reference. with the base vector. Preferred antigens are HBs Ag, HSV2gDiand Flu-
M2 antigens. An homologous variant {ii) or fragment (iil) is functional if
it allows the highest antibody titre allowed by the natural enhancer

25  sequence (i}.

Suitable enhancer sequence can he ocbhtained using standard
cloning metheds. For example, HBsAg 3"UTR-sequence,. or simian CMV

immediate early gene 3'UTR sequence can be accessed at GenBank



isCertain facilitators of nucleic acid uptake and/or expression
("transfection facilitating agents") can also be included in the .
cornpGsitions, for exanple, facilitators such as bupivacai ne,

cardiotoxin ;1 and sCcrose, and transfection facilitating vehicles
su¢h as |iposomat or |ipid preParati O% that are routinely used to
deliver :nucleic acid : | 20 nol eepl es'” Anionic and neutral ‘i posones

are widely avail abl e and vveI | known, for delivering nucleic acid

I I ' . LC I h 90)_FI PC
New £d. -+ 1 R TpB0BiancclCRBRIE S Priflelt Bt ba AeeieBRE o8 b B knt “Rrown
vehi cles foge eAch %n@%ée\éetroylsefat@ﬁéhﬁld‘go%'ééqﬁ@h@é?éll es. Suitable’
lipid preparations include DOTMA (N-EI1-(2,3-. 25

di ol eyl oxy}propyll-N, N, N-trinethyl anmoni um chl or | de), avatl abl é under '
the tradenane Lilpof prefesed earhbdboenk the r@::kﬂlcseemlewroma):t gomprises a

t thI 1P Fei 987 P
Nt || Aco. PSBToIORSUS RO e pDie; RFIBIRUENP loqioo dou PR |

ana 2015 ol Sard SRa R, MPTRREE B PRe S8 MR BIELOL ana o

49 95/ 26256prohineee foatfcisot bxyedsionay aprinéetadbydipg segadnte

asseciation with a neut ral |ipi d for exanpl e DOPE (diol ey!
phosphati dyl et h | ne Sti further transf ection-facili }atl ng
conmposi tions t ha &h 8 RIBRFLHBVRNTANAIS0 Srovides,a sslalc

Pub | cat Sﬂéﬂ%%ﬂéﬁ ?@@?&@ﬁ’gﬁﬁ* SEREHRS CRRRAE eonhah e ounds

such as GALA, Gamicidine S and cationic bile salts (see, e.g.,
| nt ernati onal Publi cdi)i on a\oromA@ep3edieeim®) . Al ternatively, the
nuclei c acid nol ecul es .of the préesent invention io iy be

encapsul ated, adsorbed to, or associafed with, partjcul i ers:'
Sui t abl €®parti cul at e {E)ar r |E‘e'i“%“‘Frl‘f‘E‘F”L‘?i‘B‘“éjt I[%ﬁggres%{e,n\g@ BF'P"E t hyl

methacryl ate pol y %9 n"‘§‘éd efse, Al ycofrﬁt‘é’%@g &é%le‘?u%e%‘?%’\?‘ﬂgﬁ gorn

poly(l acti des) an act | e CO-¢ e.g., ery et
at (1993) P. hanngDIaasigeﬂ&eaﬁénéﬁ&ndG her particulate systerris and

(il  a coding sequence operably linked to {i) and {ii)’

wherein the coding sequence is héterologous to the non—’qra:neleted

15 leader sequence.

< Typieally the promoter sequence (i) is derived from a viral or
_ eukaryotic promoter sequence. The promoter sequence may be a natural
promoter sequence, a functional homologue of the natural sequence or a-
functtonai fragment of elther Suitable natural promoters lnclude, for :
20 exampie, the hC!VIV lmmedlate early promoter, Pseudorabies VIrus (PRV)
promoter or Rous sarcoma w_rus (RSV) promoter. Preferably the r?atuéral
promoter comprises SEQ 1D NO: 52 or SEQ {D NO: 53. |

An artificial promoter construct, such as the chimeric ‘promoter

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



15. polymers can al so be used, for exanple, polyners such as

pol yl ysi-ne, pol yargi ni ne, polyornithine, sperm ne, spermdine, as
wel | as conjugates of these nol ecul es. Once formul ated the
conpositions can be delivered toe subject in .vivo using a variety O
known routes and techni ques. For exanphﬁ,-the zo 1iquid preparations
can be provided as an injectable solution,” 'usPension,i; - of .,

emul sion and adm ni stered via parenteral, subcutaneous, intra'dermal

c:1 1 intramuscul gk, ] Ry ' ' td

needi e and syri ndo et kSR oBGes R denLhy rEARER S B yg
Pr epar ai onl 'c8ueaningh&bnd thifghs anidtegubde)l opheaipkivntad koperablyMinkegal.
ti saue, or pievided as a 25 finely divided spray suitabl.e for -
respi rat or y COAINSLEe@HRNOR indewraie Besopell- O her nodes of :
adm ni stration include oral adm nistration, suPpositories, and active

or passive tr ans%gé%o%?!sie%ﬂﬂéﬂ%é ﬁ%t}rﬂeqééﬁﬁdofror é))gom'%‘ltére%%ﬁ%v iﬁgdﬁéh?

conpositions can mni st'ered ex ' vivo, anplé ery

rei npl antat irentiné ekprasionr Aixeyc ek Fendtitinal Roshigeetor Péymest & Known
(e.g., dextran-nediated transfection, calcium phosphate
preci pi t at i daturel prarnetrscgaLence wmdcalyrrseyidas 6t d3ast S&% oferekammie

Lei). b dri b ‘d b :
amount that 67 AR T 0 S o8 SRRl P @b kel 1
be 5 prophylaghésad Ws@d]ﬂén@%s&é‘,ﬁr apeutically effective. An

appropriate effective anount w fall in arelatively broad ran'ge..
but can be readily determ ned bééone of skill in the art by routine
ederranuennel (i de g8 mescubr ebtvean' s The

trials. The "Phy3iheinmstreashtad ] above
g’g?:m:g;ogg%g@gbfﬁﬁg%@pgfseansa@%%hih%aad9%03%85;3%'@@43&;93(1 RUrRges, of
to_'the chimeric promater construct. However, in the present aspect of
the invention; the coding sequence is heterologous to the non-translated
_Ie@aider éequ’ence. The present construct typically includes a poly A
sehtijence; Which as already desoribet;l, may be native to the coding |
15 sééuence, or pro;./ided as a heterologous poly A sequence in the
.coﬁnstruct. Suitable poly A sequences have already been des’cribéd. -The
© construct may additionally include an enhancer sequence 3 'Iof the coding
sequence. Suitable enhancer sequences are.described above in rel'ati'dtj'l' to -

" the chimeric promoter consiruct. -

20 : In another aspect, the invention provides-a nucleic acid construct

comprising, or in some embodiments consisting essentially of:
i) a promoter sequence;

{ii) a coding sequence operably finked to the promoter

sequence (i} and;

28 . (it  an enhancer sequence 3' of and operably finked to

the coding sequence (ii);



+ 10 needed. For exanple, it is generally expected that an effective

dose of the polynucleotide will fall within a range of about 0.001 to
1000ngy, nore preferably 0.01 to 10.0pg. In one instance, a nucleic
acid construct of the invention may be used in.conjunction with

anot her nucl eic aci.d construct. In-onggcase, the is nucleic acid
construct may be one of those described herein for the expression of
an adjuvant and the other construct may be _a construct encoding one
or nore anti gensyhdrBinAHRl irincedssarce 1M s SaNRd #6kSa TPYTRGY 4y . t he
chimeric pronoters of the invention. In the case where one construct
expresses diBia‘hg sequRNcRmt 4 BEIDR obarimiam ChiY igerediateaatlygpme, t he

antlgensma articular he from HSV. I ti.s virus

(particul arSe{ ‘g%t"'m g, SFIUeRGE {é{ﬁ %E?HWS e g enhancsf be
the HSV | CRQ, %, 1CP 22 and/ 1 CP 27 antigens and preferably all
four. In casgs ere such antigens are. expressed, ‘'t he adjuvant
construct will in particular express LTA and/or LTB and in 25

particul ar bot h.The construthendwincholest nogtisinsimyed tesaldmsadsdrayeeslich

separately, si rnulta eousl sequent i al | The two nmay be

adni ni st er &% thg s y S&flb?t@frbwa%hﬁ%mqwﬁseﬂq morrpvéfat i cul ar,
wher e one p@ﬁ{l#{:t has an . adjuvant effect the two wll be
delivered soO an adjuvant effect is- 51 "

- Typically the promoter sequence (i) is derived from a virol or
eukawoti_c promoter sequence. The promoter sequence may be a na'furall
10 promoter sequence, a functional homoiogue of the natural sequenceior a
- funct’:ona] fragment of either. _Suitable natural promoters- include, fog
og&ample, ;tho hCMV immedi.ate early bromoter, Pse‘udorabies virus (F‘ﬁV}
promoter or Rous sarcoma virus (RSV) promoter. Profarab{y the naturai
promoter comprises SEQ ID NO: 52 or SEQ ID NO: 53.

15 An.artificial promoter construct such as the chimeric promoter

descnbed above may be used, provided that the promoter is funct;onal

A functional promotér sequence is generally one which is able to'
cause (including initiate and regulate) transcnptlon of, an operably lmked

codmg sequenoe in a suitable host cell

20 ¢ A promoter sequence may be tested for promoter activity using a
| routine expression asoay. Flnctional homologues or fragments of a
natural promoter sequence typically provide at least 560%, for example,‘
or least 60, 70, 80 or 90% or the expression provided by the natural -

sequence in such an assay.

25 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 enhianceér segquence (iil) pf‘the construct is described above. The




seen, that is the i mmune response generated will be greater and/or
for a longer period than if the adjuvant had not been adm ni stered
with the antigen. In a preferred instance, the two constructs may be
delivered in the sane conposition, preferably on the sanme carrier
particles. .. 6ln a preferred enbodinepnt, the nucleic acid constructs
of the invention are delivered to target cells using a
particle-nmedi ated delivery technique. Particle nediated nethods for

deli Verin |_e] ' r at.l kno inthe art, - .

Part i ol eo r BrEssg} BoBFLiGRRE Rl Fllfe 6B PravisthyAedaihg o
the present cass beiife aRinbriEDbrofidtes cOMStPUALHS PHPAR TbhRETalShed. . Ccope
carriers) using a variety of techniques known'in the art. rrier

particl es anstigelethedodingmentieass Hil Pruniye hemavdded saiz bdleeoldgnss t y

in the rangeﬂfprarti cl etsi es t#)[i ca%l |y used for intracellular
del i very-f r BRYa AR E18T R UIGPRPHE™  very devide. Typically carrier
particles have a dianeter of 15 fromO0.1 to 5 um for exanple 0.5 to

3, um prgf er abl y Aledrurdit Bhodi@ PR Hi B St dfGhe RRESAR iRy Srididh Mial! .
of course, depend on the di%rret eg(r)ﬁf)fﬁ?lhe%r gete?gtlgl S. IAl?gﬂer nama\l),ely,

col | oi dal gobuhppiae = Sied phidbsequencahéheisipnahpepiids eequwaidecisdal
old is-adnm nistered (e.qg., injectedj, into tissu e.g.;: skin or

Doscl &) anaiSETEBqeaRPIPT: iR By e tometeri B et fus staet | o

Usual | y cargLef j : j : )

areci nors i POFHAPR Hfieeeoi ARNRHA Sl AR 8% pollpeftile oEBdBRLY °

pur poses of codiegiseqasncoalsotinogstabhe ligkdgs, withathe puomaer, i ri di um

ci';ri er particles can be used. Tungsten-and gol.d particles are
preferred. Tungsien particles 25.are readily available in avera g
Sizes o9, 5 to SVECHN f SELREPHIC SAAYEIGagIRCOTEa RaPiidel el 4P S0
opti mal dengj i risd oag,ﬁ- e i 0 hver v S,
and al | ow hlégi ciiggiP fs #gfg%%}n@gaﬁ %Qwi_t %@aéﬁu%{s&ﬁe{#\éﬁé&%ﬁ%éﬁgi ally
be toxic toaseptediomicalily hygrepholtiol dnpatvipical ekumtioni csiganyseptidé ne

gold (e.g., ‘gold powder. Al??O, avai l able 52 fraom Engel hard Corp,,
East’ Newar kiarggts sprqwipgqelynapiidgcham praringthe deealiPeartidecipsthecol d

part o o5 PERUAEHD O pH Lo oL aKeLAb o Mo ool

Pl ai nf i elsd, c/ddvédiof inahgendbplaric cdicubiraeallowdbusesargtion AF tos) and
pfolyp‘eptide via the Golgi apparatus. ' '

A signal peptide for use in the invention may comprise:
{i) a natural signal peptide sequence;

(i) a homologous variant of (i) which retains signal

20~ peptide activity; or

{iity 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 aprotiniﬁ signal
25 peptide {GenBank AAD13685), tobacco extensin signal peptide {GenBank
JU0485), er chicken lysosyrr'te signal peptide (GenBank AF410481).



5 reduced toxicity. Mcrocrystalline gold provides a diverse particle
size distribution, typically in the range of 0.1-5 gm However, the
irregular surface area of mcrocrystalline gold provides for highly
efficient coating with nucleic acids. A nunber of methods are known
and have been described for io coating4or_précipifating DNA or RNA
onto gold or .tungsten. particles. Mst such nmethods generally conbine
a predeterm ned 'anount of gold or tungsten with plasm d DNA, dad 2

and sperm di ne. ATOEngEghHI0GuRRLIMILP RS S AL bEXEA: FRLLAHALlnlu T ng

t he coating proce ensure uniform feactron m xtu

Af ter preciyhitiatviirenablel the susedtidrcohhetbrolbaotifersrehiseds gandtiotats can
be transferred to suitable nenbranes and allowed to dry P.rior to use,
coat ed ont §iG\@ Paedde ean heddentiiingingrassay vhich ecegarsdhe siffaciaded

i .a del i f i cul i cl e~ medj at ed
del tvory i Aderhmgnpcrontie, i thE sfedtd e kilafp i ofefite GBS of t ne
i nventian gamdergid Slesiriged RsvatdadibhaPeptife GATPASH! ) A% with

Formul ation can,be carried out using the above-deacribed standard
phar maceut ithakffieot afihavingmasignalsperitisls. Foe Cexepmubive Ekgression

| | eot,i d bi ned wi ) h ti [ 1
pol yrucl ol des Son DEoESL Do ed tha B.E0%: 1S bl hermestlcal
The formul %@%tﬁ&f@%ﬁﬁ%ﬂ%?eg{o@s Tap@ﬁoﬁéﬁﬂ@{e@%oﬁaiﬁ'?sﬁgﬁ‘?\%t #b8RcdS N9

standard techni ques"'s as by si.nple evaporation rying),
vacuum dr yiwith eitherthedtegt signaf pemtide, hTRAp Ot yophinal peptids) Coding
spray-freeze drying ay cqatin pitation, supercritical

fluid IoaortPewéemgsrﬁﬂig[ympﬂaﬁﬂd?ﬁ@d%fﬁﬁemnata@&vrf)@eprrtnsesya@%lu| tant
bancd 53. PePYEs RETisHiBA D) 8 ot Rl LB G BB B e R0 Ca

herein by refeesmitcigost cells. Prafeesisy realibeds neafmaRan SIEK 203 TOIIHON
nucl ei ¢ acid particles having a size ranging fromabout’ 0.01 to about

250 pm pr &tebrabiiK sblotier €95 eells. abomcel soedays analvsrsktor podiraniisiey

0.1 to abodtBTRUproe B, A MR skl pERER SmlE BoBPebidEoa . 0

g/cmB, o ge&@tioh-at a higher level than a vector lacking a signal peptide with at
least oné, preferably two po[ypepfides. Typically, secretion is 5% higher,
or more 'Lpreferab]y 16% highei' OF more, fo'r example 20 or 50% higher or
more. 'ﬁypically, secretion levels are comparable to those obtained using
hTPAsp.

S 20 Ailowing-secrétion of encoded protein outside of an expressing cell
' ﬁay have a number of advantages, in particular where the protein is an _
antigen: 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
25 bloodstream and signal ceI_Is_{cytokinés}, enable an antigen to find celtufar
ligands and effect a function_ (antibodies, toxins such as cholera toxin,
E.coli LT} and participate in normal cel[ulér bochemical pfocesses

{cellular receptors).

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

30 plasmid expression vector. The vector may then include additional




Once farnmed, the particles conprising the nucleic acid nol ecul es may
be packaged in single unit dosages or nultidose containers. Such m
containers may conprise an hernetically seal ed contai ner enclosing a
sui tabl e anobunt of the particles. The particles can be packaged as a
sterile fornulation, and the hernetically seal ed container can thus
be designed to: préserve the sterility,of the formulation until use
in delivery to a sUbject. The containe? are preferably adapted for
direct use in a le particle Mediated delivery device. Typically such

casset tas ant ey pocht iR oFRATLY FonioRat, UMINR 8EL°ERh ) co e

provi ded i nemyrits @asl kAo GANdithieaitt enddcah Hengcidedivsily stadasmge of the
particles. The prel oaded device may then el se be prepackaged in a-

her met i cal | Yedbwéquss. coners eebodpoate tho alegamid vetior il ¢he tskeugiast incl es

or ovt e r o1 SEanD Wkage. ARPmRERRE chRalitRl sl b e BT T Can

be | abel lzedy¥tioh cangglikce in - the formprescribed by a governnent al
agency, for exanple, the Food and Drug Adm nistration, wherein the
notice indicates approval by the 25 agency under Federal Law of the
manuf act ure, uselfosorgalesbgdimpeten (be evesleiracdmopptinat pbthecinentiored
therein for-human.adm pistrati s 4o . Parti clgca a?ﬁﬁ'l eratiqn

devi ces, sulBYBTEPIEC B‘%?t"iréi‘%r-en%d’i 5t HUMGHR iRFNGTerP SSHREAMET Nt he
art. For exqppl SieCiseilict HRLcMBriss Wi fHa%Iie B OinficSrBhtbisCand

el ectric or gaseous discharge to propel coated carder particles. 54
t owar ds t arigepartielllas thd lsenstvattenhay davedmwa dhteeg fewr, dane dyenord easabl y

: : . ,
Surt ace. 81 oRGTIRICGHOR A dre i pHE SBemor B e eP e BB f rom
gaseous 5. a7 auhar g CREBh MR RS ok Bl P adTlom, N B88M0s, 255
An o squenc;e. Thus, the construct may express two, three, four, five or more

mo.rf;:e cocf:ling sequences. The coding sequences expressedimay be any of

those sp?eciﬁed herein. In a preferred instance, the ¢onstruct haé two

BRI ch?n?ﬁeric?promo’cers with each having a coding sequence pfp,erably finked '
to tﬂem.; In particular, the two promaoters may be transcribﬁed away from

Eo.ol
each other.

In.particular, the constructs with two pronﬁoters may express the
A and Bisubunits of an ADP-ribosylating bacterial taxin, including any of

( 20 thoé'e m:entioned hérein and preferably an LTA and B subunit.

Infcas'esl where the consiruct has mIJ[ﬁpl_e chimeric promaters each
ma\) con‘:lprise, or be operably linked to, any of the sequehcés menticned
here_;in. Eﬁ a particularly preferred instance, the he’cerologogs‘;intron of one
-“or more éf the promoters may be the rat insulin gene intrciin: A saquence.

25 One or more of the chimeric promoters may also preferab!?y _icom'prise the
5' UTR of HSV-ZéB pre-S2. One or more of the promoters rhéy comprise

the poly adenylation sequence of the rat beta globin gene.

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

comprise {wo chimeric promoter sequences, with each promoter




expl osi ve-type device is described in U S. Patent No. 4,945,050. One
exanple of an electric discharge apparatus suitable for use hereinis
described in U S Patent No. 5,120,657. Another electric discharge
apparatus is described in US Patent No 5,149, 655. The di scl osure of
all 10 of these patents is incorporatgd herein by reference in their
entireties. - Particles may al so"be adm ni stered using 'a
needl el ess syringe device, such as those described in U S.Patent No,

5,630, 796 t.§ L hau .y ¢ ) I syringe
devi ce") a%%&?*%ﬁgﬁ %B%Jé il%%ffocg?: .Y%‘ﬁ%g@é %C@%% gﬁg‘%ﬁﬁé\o .
96/ 04947, Yéyidnc86hdetbddirmndt, Wehoe/ 280 himatit pedmvbdrcdbrapses

i ncorporated herein by reference. i Devi ces such as the one

described in US Patent No.5,630,796 nay be provided as a pen-shaped
i nstrument cont & ni rRyhCIMY [imvesstiatg sl RIBTIOREr FBIeNEBD t0-bott om a

nozzl e w ih an Psochiibd AT et nEdtomeane shrte BOMYEr S pr ovi ded

within a suitable cq&bfﬂrnﬁfmecﬁa&-.eaﬁlycg@ﬁefaha formed by two rupturable
pol ymer nenbranes that are heat-sealed to a washer-shaPed spacer to

form a sel f - cont@di nedl heterbngouaiintromprdidesbimplaee iofilthe dutnotbé sel ect ed
to achi eve a.srgefiff‘i ﬁgr@\qe of openi rég anﬁl 25 burst pressure that
di ctate t hEHRMAT £ FARPE ANEGsale SRS §RME flow is initiated. In

operation, the device is actuated to rel ease the conpressed gas from

the cylinder i n{gthaiheCddtang isBHuERRN S a 1iRkBd &b @ rdedHisRric P6moter
rel eased gas contacts the particle cassette and,  when suffici.ent

pressure . BBcodingai I TA sphubticadrihy dodiwcsrntienne lioksd 4o ttbe mihdir anes
sweepi ng the rticl into. super.soni ¢ zzl.e for subseguent

Gl ver . #ReSdng 2hd-i subdibnthe Pa Rt sen Be kst PraresaBott: oci t y
and flow palibedifs, tpeflobbiyer a quantity of particles to.a target )
surface of- predefined area. The 5 silencer is used to attenuate the

noi se produced by the supersonic gas flow The delivery system
descri bed i ntherhaderdegarsaintimod| excthi prondder }a0he6aRbGREN gjee inses t he
ener gy of %Sco ressed gas source to -accelerate and deliVer powdered
conpositio ?e‘{%ﬂﬁeer it is id distinguished fromthe system of..US
Patent No. 5,630,796 in its use of . a shock wave instead of gas flow
to accel er age bBQudtael dfdoRing MAIELT subunit is operably linked to the 6’ UTR

15 of HBY pre-52; and/or

- "each LT encoding sequence is operably finked to the rat beta globin

gene polyadenylation. sequence,

A polynuclieotide construct of the inﬁention may be subs‘:aﬁtiaﬂy
free of or associated with cells of with cellular material.” 1t may be in
20 substantially isolated form, or it may be in substantially purifiied forzij, in
-which case it will generally comprise at !z_aést 90% e.g at I:east 95%,

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

The present nucleic acid molecules may be delivered_to sui{able
host cells, for expression of a polynucleotide in operable linkags with the .
25 promoter. Pre.ferabiy the host cells are mammalian cells, in particular
huhan cells. Suitable methods for delivery of nuclaic acidé to such celis

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




particul arly, . an instantaneous pressure rise provided by a shock wave
gener ated: behind a flexible donme strike S the back of the done,
causing a . sudden eVersion O the flexible donme in the direction of a
target surface. 15 This sudden eversion catapults a powdered
conposition (which is located on the oyyside of the done) at a i
sufficient velocity, thus momentum to penetrate-target tissue, e.g.,
oral nucosai tissue. The powdered conposition is rel eased at the

poi nt of f v o) t :
Cont ai n < he TR Bo B E4SAAS phietd BB RS ore Rl rcPa 6T RN ol e
i nto cont actiowifedth nits suelsiiBecause the gas is not rel eased during
this delivery operation, the systemis inherently quiet. This design

can be used in o her en sed or ot her Wl‘frﬁ c?enmtlve appl i cations
for exanple, to.d®l |e§%‘i'b‘?§§??9‘@ré’s”‘ﬂ el AR EP ’99|5ﬁ95§”%’%%F8P§HPCt

sites. 25P%%V%rﬁ%g%ﬂ%‘feg%‘?gfcéﬁ%?Qev&t"% %{dgc%hééjgg tsub] ect,” or

ex vivo to cells't ] ect nst or Is t hen
bei ng resnptaitats ndyehesefoye bt usedrfot nuuleiwamtmwmsatmréﬂ Géies

injection is typically subcutaneously, epidermally, intradernally,
intr arrucosa‘r‘lheyameugmgrﬁa@mar;l geﬂecﬁeéivw RIPEP s -\ Rutitakde mﬁthods for

i ntraperi toneal intra

Pref er abl y, & fl%]g/%;y 7% }éBcr}\fv ¥H3Iaf€ 33|4$q+ 8%? t Ce?’f%samd
however, t heoRaliddsChas b6 ABIAEO ciBieflBlrbyey ﬁdatsgb}aeﬂ &h élf&hﬁfﬁ{é@t ed,
or part| ally .differentiated cells such as stemcell's of :bl ood and

skin fibro %lmesed %srfvcmceeeisactﬁrwedcfémmﬁéﬁwumct whstpailtepthiecelis

cgim erl ‘ﬂ %ﬁgg te gmnlsteredtoasubject in a manner
ati BPe AP ATPIRETRIEY mfatlon and in arrarmunt that will be

prophylactical Iy and/or ther apeutically effective. "therapeutically

ef fective amuntgorQfset iRewRIeRS 851 iRBRbAeatia 6r Q@:’éﬁ}ﬂ'&!fhb‘@ Nghevhhdieige
"sufficient to bring about treatnment or prevention of di-sease or

condi ti on s3gigtoonsiruaisdmay lbe foampilated asmnuemtmaypbma@beté;m@é t hat
can be determ.ne

l. h |
del i vered iR{®RA 'r%'ﬁn?ﬁBrggtl A tr%’l @%ﬁgtsgenf%fi%?égm%?ﬁ% ﬁfa :‘grgzl ;lre

0,01 to 10. ﬁ%ﬁndﬁt@%@ﬁ@n@@ﬁm@tm}ﬁﬂaglé@mﬁeﬁ ar&@%awsttoatﬁey@t
necessary will vary depending on. the age and general condition of

t he i ndigi cﬂi@ilect)ml'ulng art.e&veaxamnple; mgnpmsmomlcmmtmumﬂgeme demquence
sel ected, as t her: f ct ors: ri ate ef f ect
arount _can B o6 sOUATEP R0 REPBIGR %5 PO S oL {1 Sphes o

" Physi ci angyipas aﬁﬁfcﬁr&a‘fﬁ% c@RBincHORAARMAdnbFe ﬁmpﬁczﬂﬁcall

Phar macol ogi cal  Basi Ther apeutics(' are useful t he pur pose of
det er mi ni ngaqdmetab’mextmm&ajedvehlﬁlks to prcwde a fiquid preparat:on '

( ) Auxﬂ:aw substances, such as wetting or emufs:fy:ng agents, pH

.20 buffering substances and the like, may be present in the e)';_ccipient or
vehicle.. These excipients, vehicles and auxifiary substéncés are generélly '
pharmaceyticai agents which may be administered withoutf undue toxicity
and which, in the case of vaccine compositione will not induce an
immune response in the individual receiving the composifien. |

25 Pharmaceutically accepiable excipients include, but are noi {imited tc],
quui&s such as water, saline, polyethyleneglycol, hyaluronhic acid, glycerol
and ethanol. Pﬁermaceuﬁcaliy acc‘:eptabie-sa[ts'cari also be included
therein, for exampt'e; mineral acid salts such as hydrochlorides,

hydrobromides, phosphates, suifates, and the like; and the salts of




Assays Conparative Expression Assay A suitable test for el enent
utility determnes the effect the el enent has on expression of a
pol ypepti de. . The basis of conparison for 5 testing utility O the
elements is a 'base vector', generally (unless otherw se noted) a
plasrnid with a hCW pronoter, hGW axpn 1, 9 bases of hCW exon 2,
the 5 UTR from HBV preS2 and the rabbit-p giobin_polyadenylation
regi on, positioned to drive expression of a Codi ng sequence.

Typi cal | y,orhBgicbRis Y&t 95 ahéta?éwﬁ%gmnﬂt]e\é %Q&na@%vbg&%t&r aér?iv

7533. Heterol ogous i ntrons and are ad or’ pronot er
sequences,thexikee, it & &I5R mafbrpd, phhsugle siobrequdveip pleat jhetrrepdratibase
vectors to greate test expressr n vecto Thus functional variants
or fragmen¥ g’ UHaReA PE§*E"6%P3U'FH’€ égéemégfeo?)@@ﬁﬂt ’E"@§t59f/‘é9@t5t§r% are

transf or for
pol ypept r%ce!a!e@%%é g%@%@@@s@ %‘é&doéﬁ‘%glhﬁ &El@é ﬁ%ﬁgyar e
used. Syi tablte MeikRidedGhyHe ormamltroan Erairngféalof s@rtab(é dehars Bt 1K
3T3 or COS cells Typically, a functional el enent causes

expr essi orﬁ‘WﬂB@‘h% §ﬁh)hﬁ%$ @ eentisies Hecibde ewiboubimitatipnexanpl e at

| h Pr.ef er abl
e e SRRy Py S0 dh Bl fbr G SRR SRIBLE P ades charet,
Sui t abl e epB YR, Rlé?@t%o'aﬁd&hé IIRE OB s ftilo DEATES Groliidle,

Examples 1 to 13 bel ow. ngar ative imunooenicitv Assay
Were the qna!rvpeﬁmtdémmtatbm S ss@wlm@,mdmm|oge:alcuanfpinospbatesest

may be carrjed qut to jdentif funtrona cul ar referred '
co%strdet AV e star?%{'%‘adag'?&y f‘ %‘P*eé’é‘ﬂar erght BPWEE'%/W h i mune (7,
5 resporis géoeﬁ\mlgroam cdrhBihatl6h kN&ews.Of Bibrba aRBLefloN gt or to A

test organ y 1evels agai nst the anti are t e easi est
way to Jqumrmnnu’ecal@smmeabléaemmpmmﬁ mmeiearaed\mmdianﬂeabbfmbésthe

arrer an dpoveate AERONITNY PR sICAC SeNERE s utever <.

- Go.,’N. J. 1881), incorporated herein by reference.

15 Certain faeiﬁta’tors of nucleic acid uptake and/or expression
r"tranefection facilitating agents”} can also be included in the .

' compé's:itions, for example, facilitators such as bup.ivae'aine, cardiotoxin
and sucrose and transfection facilitating vehicles such as Irposomal or
Irpld preparatrons that are routinely used to deliver nuc[etc acid

20 mo}eeules. Anromc and neutral ]rposomes are widely ava‘rlable and well
kncwﬁ’f'or delivering'nucleic acid molecules (see, e.g., Liposomes: A
Practroai Approach {1220} RPC New Ed.; IRL Press). thion‘rc lipid
preparations are also well known vehicles for use in delfvery of nucleic
acid molecules. Suitable lipid preparations include DOTMA {N-{1-(2,3- |

25 dioleonxy@)propy!]—N',N,N~trime’chylammohilrm chloride}, available under
the tradename Lipofectin™ , and DOTAP (1,2-bis{oleyloxy}-3- '
(trimeth\/lemmonio]r,:;ropane), see, 8.g., Felgner ef al. (1987} Proc. Natl.
Acad, Sei. USA 84:7413-7416; Malone et al. (1989) Proc. Natl. Acad.
Sci. USA 86:6077-6081; US Patent Nos 5,283,1 85.aind 5,527,928, and

30 International Publication Nos WO 20711092, WO 91/165601 and WO



10This exPerinment is perfornmed twi ce, and the antibody | evels from
all the groups in both experinents are plotted. Functional elenents
will give rise to at |east as high as or higher antibody titres in
both experiments for a particular antigen than the base vector.
Preferably, the result will be seen w 4§ nore than one antigen to
denonstrate the 15 breadth of utility of the elenent(s) in that
expressi on panel . Sui tabl e experinental protocols are provided

for exanpl egryretE@mtsttatiohRVipids MeyeHicr@abid hBel AMAERotiedR! es -
of specific enbodinments for carrying 20 out the present invention.

The exanpl ewitr 2 netitret Egicf dor examiple R@PE édipleyposes only, and are not
intended to Jimt .t cope of .the.present inyention in any way.
Efforts havBhﬁwt@%ﬁ?B&EWEE@E% t\‘?\ﬁ”ﬁﬁeq’]{@b PG unber s
used (e.g., t I , : riment al
error and dgvi F?%%nsshtﬁu géﬁgg a??ﬁggg%h%eab%r&%gée%r&?%% 9 Met hods

St andar d sPORepanatidnsimeiude spermirtedaiwivas dsdgld.g ¢ dndriatiomal used for

the construction of vectors _were_as ;(ﬁ)l I OV\§‘: | x PCR core buffer w
1. 5mv MyC1 2P ehlicationsNeo Ve B3¢ F 8 A5 KRRg-Pepnaablicing eEwoNdgach -
primer, 200 hy d . I I , 5,u Tag

pol yner ase %’gﬁ%gﬁ&%r %Ige‘r?ﬁfcji"tg H?r% Sl\ﬁgﬁ %%]&VW?QQ_@LI’(%? ' €tipl at e DNA,

wat er to 10PpédrnatiodabPoblietiah No.| WOABGyi@regheni cal , | nc, M | waukee,
W) overlay. The PTC-200-t hernocycler (M Research, Inc, Waltham M)
was programmed to run 10 the fol | ow n_g routi ne: 4' @6C, 30 cycl es of

(17@5C 1115" @Altermetigebiothe pyelgiorsiaseclssiigs of the Paggant fiveitiopn
prgduct s, \we r tg{é | b _th
Q Aqui ck1a°Pdé%yl5ur | r;(r?%aasiu?é;cga, § % agé‘?fﬁ%é,%%cal %djng%lgg PEAY rg?tleor to
cutting witbarfiesd.r aithble endymes: (NeerEnghalcdkhBseldabised Bever |y, M) .
15AI 1 PCR products were sequenced after cloni nPtho ensur.e fideli tdy, of

po_lyme_thvi methacrylate polymers, as well as PL.G microparticles derive

from poly(lactides) and poly(iaétide-cmg]ycoiides). See, e._g'.,? Jeffery et

al. (1993) Pharm. Res. 10:362-368. Other particulate systefns and

16. polymers can also be used, for example, polymeré such as:p':ciilylysine,
polyarginine, polyornithfhe, spermine, spermidine, as welj as ibonji._lga’a_as

of these molecules.

Once formulated the corapositions can be delivered tc-):ia subject /n
‘vive using a variety of known routes and techniques. For exeimpie, the
C 20 liqu.id preparations car be provided as an'injéctab[e_soiutioﬁ, éié'usfpension
or émulsion and administered via parenteral, subcufaneous, i%traf;iermai,
intfamuscular, intravenous injection using a conventiﬁnal neaifcjle ':and ' )
syringe, or using a'liquid jet injection system. -Liguid préparéi‘;ibn% can
also be.administered topically to skin or mucosal tissue, or p'r?tf:rviéied as a
25 finely divided spray suitabfe for respiratory or pulmonary adn‘af:inisjération.
| Other modes of administration include oral administratiori,' 'suli.)po_sitories,

and active or passive transdermal delivery techniques. )

Alternatively, the compositions can be administered ex i/ivo,' for

example delivery and reimplantation of transformed cells into a sub}ectl



the anplification: « Exarnple 1. Construction, of hepatitis B

virus surface antigen (HBsAg) vector panels A nunber of
pl asm d expression vectors Wre constructed for - 20 expression of
HBsAg. Starting materials (1). pWRGr128 (Roy, M etal. Vaccine

(2001) 19: 764-778), which contains the hCl V1V i mediate early
pronot er sequence, the first exon, fi5@_t intron, and a partial second
exon of the hCW major 25 immedi ate early gene, the HBsAg coding

sequence with flankjng regions (,:HBV preS2 6"UTR derived sequence and
3 posttraﬁg%kngwno%a&ﬂé Bendeediat t&@?@?ﬂﬂ)mﬁ&www%ﬁée gr ot h
hor none pol st i ' BG &) ivrainfdah _ N
derivative %@g@%@%z@%@%rgggﬁangeé}?%emlrcz;%lgﬁclt%n&]f gﬁ%ﬁﬂucl@”'

pol yadenyl ati on regi on (RB&GA) for BGHpA. (a) DIV7384 (CwWfno .
intron), HBV Pr@f2 contfdsidare KBGEMinistered to PYREEILEH avaanfodt dhad t h

JF93 (SEQ ID NO 15_23, and F110 (SEG ID ?10:1 6} usi ng standard
condi t i ons iAeM@aticlE withdhe dogage fermylation Asd thetewahbensert fragnent

cont ai ni ng .t - DHONDLEL ., . . of ,the exaon.2 ce.
PAVD (ATOLP MR it B RReFb e a0 ARpioud FEHEETS:
an insert fahgai@Rkilitiaptin aaBlaaiveRdbroBe ringe biiRea bl-rbBSiND deBghinsbghl y
70% of the HBsAg coding region. pJV7284 was cut with Sall and Bst X1

t o gener at @yaoneeof skillfin dogrartby musingtiriels. tlhe tRiwsiclansr Pesk agnent s

were ligated, resultingdn pJV7293. . ..pVWRG/128 s PCR.d wth primers
Gie(SEQ | B@ieEss” 2R RSosRALARERMRAN Nos THR TaRED o hPRHD 8Lt X1
and 8912 t qHepsliRs2rd BSEMA for RAMAbodd 8} dﬁfyﬁmiﬁﬂhé BEohmend of

the HBsAg coding region. pJV/7/293 was ¢tut with Bst Xl and 8gl2 to
gener at e a neededr Fém axpmeple, itns gengradh ekhecledsbert afi redtpreive duss of

ligated, resulting in_ vector. nJV/384. ). 'pJV7382
(OW(no i ntt 6@?5‘5”&!815&&“‘?Wﬁ‘l&fﬂﬁﬂlﬂh'ﬁr%@ﬂgﬁ'woﬂé Oaﬁé%)ﬁg Oug:
pJV7293 wa: t o\ h1ad to generate an insert fragnent
cont ai ni ng%t-lﬁ% %}%I%rg?mt é?ﬂt%&%gn and the WUTR with Wend of the
HBsAg codi ng sequence. pWRG/128 was cut with Xbal and Bell to -
gener at e an i nsém bnérgascy, xontclaicraaid) cohstrued of theyinvéntibve mésky 25

codi ng sequence and, the 3'-UTR pJV7284,was cut with Xhol and 2912 to
generate a YPEEHRCOPRAGHERWItA RROHIF dWelaiR aeiferanstieict: Inrenmesiss Wer e

|1 gated, . r 6l dié BBid SbriktNiERR%ay be one of those described herein for the

expression of an adjuvant and the other construct may be a c_onsti'uc’r
encoding one or more antigens. In a preferred case, both constructs may

employ the chimeric promoters of the invention.

In the case where one cons’éruc’i expresses an adiu.va'n’c and ’:che- '
, éo other an antigen or antigens, the antigens may in particularjbe fronf]_ HSV
- or Hepatitis virus (particulérly Hepatitis B virus;). The ahtigeéls may Iln .
particular be the HSV ICPO, [CP4, ICP 22 and/ICP 27 anﬁge%ns and%' :
preferably aii- four, In_ cases where such antigens are equesised, thfe
adjuvant construct will in particular express LTA and/or LTB and in

25 particular both.

The two constructs may be administered separately,
sifnulténeously 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



61 (cl PIV7389 (CW (RIA); HBsAg 3'LITR HBV preS2 51UTR and
RBG DA) The rat insulin intron A (RLA) was PCR d out of
plasmd p5lrins (unknown origin) with primers GM50 (SEQ I D NO 19)
and JF255 (SEO I D NO 20). The PCR product was cut with SanHl and
inserted into BamHl |inearized pJV/382, resulting in pJV7389. (d) "’
pJVv7387 (CW( RIM HBV preS2 5111TR andTRBGIA) pJV7384 was cut with
Bst X1 and EcoRl to generate an insert fragnment containing the 3
end of -the HBsAg coding regi on and. RBGA. "io pJV7389 was cut with -
Bst X1 and EEBRI ¥@ideien Ho@ugeyeiaseerdengiaiat Wil heogremies iendher Tonger t

fragnent -wa | | J.0 a 2. ruction
of herpes S?orﬁgeg}tegﬁ Pu@%%@%&d*’%ﬁ%ﬁﬁ# %%‘ﬁ %)ﬁéﬂe&i@ﬁﬁ%@panel S
A nunber of aptigsm) kh @Eaéf@ﬁgdmtuﬁ@é,qha BT EorSRALS Hﬁ’éfse defivéred in
expression of HSVgD. Starting materials (a) pJVvr334,: a
derivative #ie paReagupegition, /pRigrablyan tepsaoe sarrfes paBdelgs codi ng
sequence with an in-frane Nhel directly downstream of the ATG start

cQdon, faoll owed a stuffer t,awith,a SanHl 2Q i iately 5'
coion, 18 v BY o bl SRR o e RO Al 1Y )
W th a stuffflenkibamre el bad @Bl farys dois using #PaffclAnfRfling cﬁeg‘%i%“ce.
to the human ti ssue plasm nogen acti vator PA) signal peptide

downst r eam téchmidis| Pgiticte megilated methoda for0dalivadag @Mgjekaacide i ntron),

HBs A ' R HBsA ' R and R A
sAq 3" UT prepsara ignsugre ncgwnllarg%g art,

( ' - Particles for particle mediated delivery may be formed by coating
10 the present nucleic acid mo].ecules onto carrier particles {e.g., cofe
| carriers) using a variéty of techniques known in the art. Carrier pa;"tic[es

are selected from materials which have & suitable density in the range of
particle sizes typ'ical'ly uéed for intracellular delivery from a .particle- ’
mediated delivery device. Typicéll{; carrier particles have a diameter of

15 from 0.1 to 5pm, for‘examp_ie- 0.5 to 3um, prgfera bly 1 to 2um. The
optifnum carrier particle size will, of cbgrse, depend on the diémeter of
‘the target cells. Alternativé!y, colloidal gold particles can be used
wherein the coated colloidal gd[d is ‘administered (e.g., iﬁjected)' into
tissue (e.g.; skin or muscle} and su!_:nseguantly taken-up by.immun'e-

20 competent cells.

Usually carrier particles are selecj:ed fror;l inert me’gaié. The metals
- are inert in that they are .nlof physic;logically active. For the purposes of

the invention, tungsten, goid, plétinum ahd'iridlium carrier particles can
be used. Tung’steﬁ and gold particles are preferred. TungSfen particles

25 are réadi!y available in average sizés of 0.5 to 2.0 pm in diameter.
Although sLlch particleé have optimal dénsity for use in particle
acceleration delivery methods, and allow higﬁ[y efficient coating with
DNA, tungsten may poténtiai!y be toxic to certain call types. Goid

particles or microcrystalline gold {e.g., gold powder A1570, available




The coding region for HSV2 gD was PCR d out of a Viral DNA. stock
(Advanced Bi otech, Inc, Colunbia, MD) using primers DS1 ( SEQ5 ID
NG 21) and DAL (SEQ [ID NG 22) and was cut with Nhel and EcoRl to
generate an inert fragment. pWRG/202 was cut with Nhel and EcoRl to
generate a vector- fragnent into which the-insert fragnent was
|igated, resulting in pJV7391. pJV739 s cut with Nhel and Bgl2 to
generate art insert 10 fragnent containing the HSV2 gD codi ng '

1 plV7334 t with 1 . 1.t0,. t e 't
Fr oot i M el e R D e B R B T
PIV7392. ThirssMeCh@thddSEsldpaticlddeprboide QWMIRENAXPHESSd R aRAINERAIS:

the hCW imedi ate early pronoter sequence, the first exon, first
i ntron, andAlphpdthdnicalsdoqrattielemizebsolnt -3t fam, bEsNVailelle frdnmbeguasa

earl ene,_th from HBsAg, the ' bodi ng, sequence for HSV2 gD
gene?/ tg he ’os-ciqtgfgﬁlpﬁgﬁr my2 r%’r‘ﬁge ?é@iﬂ!.c% sizes lnsc@%%ng@;ggyrq)m ng
intron), _H : HB &;’lr%)% ; 0, i 3 i
version of %ﬁ%@%ﬁ%?@ghu @gﬁa@ggoggﬁ%\@gs éﬂ%ﬁh%ﬁﬁﬁégﬁwth
H nd3 and Niefibugiohs efsitallyein ihasanbe fof @9 M LmC ORbaléVieR OtHeliGegllagnds
of the kananycin resistance gene and the CW pronoter pJV7384 was cut
with Ndel anifagepiren@firgisrearystalinengeld provig higbht efifisienyg copting’
end-of the V%Jﬁ@??qgégh&the CW exonl/2 25 and 5" end of the 5r-UTR

from HBsAg. fragnents were inserted into pJV7392 from
whi ch the Hincl3-Sspl fragnent was renpoved, resulting in pJV7399. 63

(c) pJV7400 (CMA Rufber bfiksivedd i RnotisAi hdve bEEnh R
A R1A version of pJV7392 was constructed as follows. pJV7384 was cut

wi th Hi nd3 coadingde! presipitedinatRNAror RN&anté geihentungsieaipartices-he 5'
ends of the kapamycin resistance gene.and ropoter: pJV7387 was -
cut w th NadPhAREThEEs Beiraiy SRS AreteBymRIRd LBARE of 4%t e
3" end of then N Qb Shsmid BNEV Eadix aRd /sPeRAIdiNG! Irha Rbduiuggd >
end of the 5 -UTR from I@I BsAg. These f‘nser% fragment s.{javvere !ﬁserted
i nto pJV739%dittiemisvhentéxdcheohiimesly Sipingf thagidaningvms cbdunsewoaradye
resulting in pJV7400,"- ) %Ii) pJV74f01 (CW(no, intron), HBsfita
51UTR and Ity of the reaction mixture. Afier precipitation of the nucleic acid,
15 the coated particles can be transferred to suitable membrénes and
~ | .
allowed to dry prior to use, coated onto surfaces of a s_am;p[e module or
C T <
cassette, or foaded into a delivery cassette for use in particular. particle:

. mediated delivery instruments.

~ "As an altemaﬁve,'t.he'_ pbifnuc_leoticies of the invention can be
- 20 - formulated as a particulate'composition. Formulation can;be carried out
using the-above-d,es’nl:ribed s’tandard phérmaéeutiéa[ formu:lat'ion '
ch‘emistfies. For example, the polynucleotides can be c":qrhb.ihec"l with one .
"or more pharmaceutically écceptéble excipients or vehicleis ) i:ifr;:f:v-ide a
suitable compaosition. The formulated compositions are tﬁen'pr’ehared as
25 .particles using standard technigues 'such as by simple.evafpo!"atio’n (air
drying}, vacuum drying, spray drying, freeze drying (iyophfilisafion), spray-
freeze dl:ying, spray coating, precipitation, supercritical fILfricl particle
formulation, and the like. [f desired, the resultant particleZé can be

densified using the techniques described in commonly owned

Pl
Lt



A 3" -UTR-1ess version of piV7399 was constructed as follows. .
pJV7391 was cut with Bspi 201 and Bgl2 to isolate an insert fragnent
containing the 3" end of the HSV2 gD gene. pJV7284 was out with 8gl2
is and EcoRif to isolate the RB&A signal. These insert fragnents
wer e inserted into pJV7399 from which the Sspl201- EcoRl fragnent was
removed,' resulting in pJV7401. 5@e) 2JV7402 (CW(RIA), H3sAcr
S UTR and RBQJA) A 3'-UTR-| ess version of pJV7400 was constructed as
follows. 20 pJVr7391 was cut with Bspi 201 and Bgl2 to isolate.an

i nsert fragrieternativiediPublicetidreNs. Ve @ 71# 8488, Hevrhabragehesinpby7284
was, cut with 8, 02 and EcoRl to isolate the RBGA signal. . These

i nsert fragﬁﬁfﬁfgn%‘ere ligated i nto pJV7400 from which the '
Bsp1201- EcoRl1 fragMent was renoved, resulting in pJV7402.

Exanpl e 3. Constr j I e C 450

(CM\r;F no intron), Tﬁ%eg%tﬂ%ﬁ%cﬁng% R%E%A% &,&c\é@o %\%‘B?Jél’gﬁk ar‘c @QW%

was PCR d out sigé r@{giﬁgrlffbmlébewo@‘b&h ablayin2580 pﬁﬁ\/ﬁreﬁﬁhﬂg ﬁddi‘elf@to

JF301 (SEQ I D NG g and JF302 5 ’éﬁjﬁg I D NO 24%5’1and was out with Nhel
ér'l it

and Bgl2 %o e ran anA et ATe aboyy R4 te1 aleis @Qmmmand ahel
e | Cgat oo PFRSERERRY G AR 4BB0E 0l 16 %‘etﬁf’?s R eho

introni, HBuRgs C%yleJTBboHBeﬁe*to 5bbﬁf@@€lcrﬂ‘0 RBARA A 3" UTR
fragrrent was P (nit of pJVr389 with prinmers JF84 (SEQ I I'D N025)_

and JF225 (SEQID'NO 26) was cut with Bspl 201, filled with T4 DNA-
pol ynerasa, and Knskdiosnedi the Bgiizi$|qﬂmr§tmeéla¢ne@ee adigmategiland

abs), The s t.he with B d EcoR1.15 t ol ate
aCinsert 1 PphbRETeRinsl Ty SBSRH o diebs Rk RS e
regi on. " pdVedpthidas rﬁh'f] WhiphisBEheraltdicERP Bdalb@ cBBRARET ShAoMRGLOT -
fragnent- into vvhich the insert fragment was .ligated) resulti ng in
pJV7452 sun“.able ar(lcl)ntpoﬂ‘\ma&rtick‘v( HIhE) péﬁtl%Ag:aﬁ be f&tlagdd RBGPA)
sterrle formulatron, and the hermetically sealed gontainer can thus be
desmgned to preserve the sterility of the formu]atlon until use in dehvery
to a sub;ect The containers are preférably adapted for direct use in a
16 particle mediated delivery device. Typically such contamers take the
form of capsules, foil pouches, sachets, cassettes and the like. The
partlc]e delwery dewces can also be prowded ina preloaded condition
contalnmg a swtable dosage of the particles. The preloaded device rrlay

" then also be prepackaged ina hermetlcal!y sealed container.

- 20. The container in whlch the par’tlcles are packaged can further be
[abei]ed to identify the composmen 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 in;:Iicates approval by the
25 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 dslivery
are known in the art. For exambie, current gene gun devices employ an

explosive, electric or gaseous discharge to propel coated carrier particles



20A version of pJV7450 containing £he. RIA was constructed as foll ows:
pJV7389 was cut with BanHl to isolate a RI A containing insert
fragment. pJV7450 was cut with BanHl to generate a vector fragnent
into which the insert fragnent was ligated, resulting in pJV7458.

65- (d) pIv7468 (CW(RIA), HBs TUTR ; H13sAq 5TUTR and

RBGpA) . oo A version of pJV7458 taining the 3' UTR of HBsSAg
was constructed ‘as follows: pJV7452 was cUt- with 3gl2 and EcoRl to 5°
produce an j nserc{ﬁn‘f r agnent nt ai ni ggc@t hel -1 BsAg . 3' UTR'and RBGOA. .
pJIV7458 was CYR R PRI BPEYS and SEeiite (GRHR Re HElES £apda (egsalifhent

I nto.which . 1) @%ﬂg | ' L.ndi -
Exanpl e 4. é{(}ﬁg?%ﬁ ?aorﬁﬁo %ttagl%}ﬂe{\?g?tﬁgmp(éﬁgrvséﬁgg*& {b(]g)%ﬂ&%%4‘88

(CW(no i nt alonp, whigh/g gas bliiedm ridsdg, BitiHgRhanshrftIBSIAM the surface -
CW- beta (Cl Ont ech% was PCRed with prinmers JF335 (SEQ I D NGO 27) and
y

JF336 (SEQ R mecglgyatintdthem toward Wiectaragid 89 EXxamplé oblagaseansi nsert

f t i ng_f et a- gal act-osi dasg.. pJV7452 4t, with Nhel and

B9 to dendIFRNETaaes N ABRA N CrNiRstaRt OR PHOASSnhRt fragment

was |i gat Ed%ﬂ%%tﬂyﬂg deQicde Y i88ribddPin @Mﬁ@e%t(l\g\ﬂé(,@agl,@%%)ue HBs Aq
GoA) pJV7450 fo

511JTR and ‘'was cut with 8gl2 and EcoRl
i sol ate an Exasmpte 6T agriactric dischamiengppanatusi dBGhkE. Taplée48Bendst ut

with Bgl2 and EJ oRl t enerate _a C fragnent into _which the .
i nsert fraghEHT 'nllijéag nt ﬁ?rse%éﬁté% Anopher pleesgg discharge (¢

JV7551( CMV(, af ' ) T oz
BJ V7530( ( seéﬁ%@%ﬁ% %3305#5%%%%%@&@% g%’%glﬁlhé?% ?lga%g?ea fealgin
i nsert  f{agotttespopdtants isdnidreofddd preestntes reféreatiglin BMir entireties.

Particles may also be administered using a needleless syringe
device, such as those described in U.S.Patent No, 5,630,796 10
Bellhouse ef al { “the PowderJect® ﬁeedl eless syriﬁge device”} and in
" International Publication Nos. WO 84724263, WO 96/04947, WO
15 96/1 251-3 and WO 96/20022, all of which are incorporated herein by

referénce,

Devices s_uch as the one described in US Patent No.b ,-630,796
may be provided as a pen-shapec_i instllument conta!ining, in lingar order

- moving from top to bottom, a gas cylinder, a particle cassette{ o.r ‘ -

20 package, and a supersonic hozzle with an assoéiatec!.silencer :i'nedium.

' The particles are provided within a suitable centainer, e.g. a cfasfsette
formed by two rupturable pelymer membranes that are heaf-sg;aa_éllezi to a -
washer-shaped spacer to fo{rm a seif-contained sealed unit. .Melinbrane-' -
materialé can be selected to achieve a specific mode of openingi and

25 burst pressure that dictate the conditions at which the supersbﬁic 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



25 pJVv7488 was cut with Xhol and Rem:t| to generate a vector fragnent
into which the insert fragnment was ligated, resulting in pJV7551. 66
(50 PIV7552( CW(RI A/ Nhel hl-i BsAcr 511 TR and RBGhA) pJV7530 was
cut with Xhol and BanHl to isolate an insert fragment containing the
CW pronoter through RIA pJV7533 was t wth Xhol and BanmHl to.
generate a vector fragnment into which tfe -5 insert fragnent was
ligated, resulting in pJV7552. Exanpl.e 5. -Construction of pil/41V

Ex ' . A JV749 P 89 PCR d .wi :
orPer e S RasEBiTEs) s flarBh breadles i cor &l FRMER et wethiitntda wi ¢ n
T4. DNA" pol y iR @dies irﬁobﬂhérﬁuffg%ni&néiﬂ@ foratbsuglioM aaﬁ%ggh@ Hogolkat e

an insert fragnment coding for kananycin resistance. p 9 was cut
with Aval, 9 dasigdedite mchieveNAspuiijerapaseladitymdnmtiowhmtendse defiderc ut

ith Sall to isolat tor f t int i gh.the i t f t
Vas | gat ed? SEEURY I HSES Vo AR DL B} N SREEE I 3499, olke PCRC A
ith pri ; isaF - t

W th Bo12 amio i e ekl e olsd pOBucee 1Y IR el R R

devoi d of arlomnternal Nhel site. pJV7496 was cut with BanHl to
prepare a vector fragnment into.which the insert 20 fragnent was

IF LS e ORI
96/20022 also uses the energy of a compressed gas source to
-accelerate and deliver powdered cdmposi’cions. HoWever,'it-is
C.' 16 distinguished from the system of US Patent No, 5;630,796 in its use of .

' a slho‘ck wave instead of gas flow to accelerate the particles. More
particularh}, an ins_tantaneous pressun; rise provi_ded by a shock wave
genera’cecl?behind a fléxible dome s;crike's the back of the_dome, causing a
sudden evéersiofx of the flexible dome In the direction of a targef- surface.

15 .This sudd{an eversion catapults a powdered composition {which is Iocated
on the 'outiside of the dome} at a sufficient velocity, thus mumerjtufrr;, to
penetrate ;target tissue, e.g., oral mucaosal tissue. The powderéd ‘
compééi‘ti@n is released at the point of full dome eVEr'sion.. Theédo‘me
also é@a:rvefs t6 completely contain the high~pressu_re gas flow whloh

C' 20 'therefb;re {:{oes not come intolconté.ct with the tissue, Beqause? the gas is .
not refeased during this delivery operation, the system is inherently quist.
 This desig'fn can be used in other enclosed or other wise sensitive .
apptica:t.ions for example, to deliver particles to minimally invasiéve :

surgical sites.

25 _ Particles may be delivered in vivoe directly 10 a sixbject_. or ex vivo
fo cells taken' from a subject, the transformed celis then being
'reimplanted irt the subject. For lin vivo delivery,-particle injection is
typically subcutaneously, epidermally, intradermally, in’sramuchSally' {e.g.

L. nasaliy, reétally and/or vaginally), intraperitoneaily, intravenously, orally

30 aor intramuscularly. Preferably, delivery is to term%na!!y differentiated



fragment containing M2 and part of the HBV 3' ENH. pJV7530 was cut

wi th BamHl and EcoR5 to prepare a vector fragnment into which the 25

I nsert fragnent was ligated, resulting in pJV7549. 67 pJV. 7563
Primers JF256 (SEG I D NO 33) and JF257 (SEG I D NO 34) were anneal ed
to prepare an inmsert fragnment consi st of a multiple cloning site.
pJV7549 was cut Nhel and Bgl2 to prepare-a vector fragnment into.which
the insert ‘fragnment was ligated, resulting in pJV7/563. A pJV7/563

plasm d map_j,s..provided.in Figure 12 conposi,t.ion faqr .the
Pav7563 pl agha MRS, Hiser e ol o A8 RSB AR P e ke
posi tion i net bertidIgdHErepdifRb3elRy QuchSas’ SlehPuslls df Abokrafed@son 903
sequences 1045-860 Kananycin resi stance codi nhg sequence from
Transposon Hb®blast8s MegtprEfamblyosielivapds tegidoneddern8dmedo2 Sall site
903- 1587 CW pronoter 151588-1718 untransl ated | eader sequence from

Foct et on eney hes PARSeS b S NeaiatReeh o FHSIEGF i A gt caBu i
site 20: 1864ntPffh FERAGMrAGRRR AR o amdlht 80 Rhegs | eader
prophylactically and/or therapeutically effective. A “therapeutically
effective amount” of the present pariiculate compositions will be
'sufﬂcie‘nt to bring about treatment or prevantior; of disease or co'nditi;)n
syn":lptoms, and will fall in a relatively broad range that can be determined
10 by routine trials. Génerally the particles are delivered in an amount of
from 0.001 to 1000xg, more preférably 0.01 ;co 10.0ug of nucleic ac;,icl
per .dose. However, the exact a‘mow:'lt r!eces_sa:ry Will vary c_iepehding on-
the age and general condition c_:f the inqi_vidual being treé’geq and the
par‘ﬁicular nucleotide sequence selected, as well as other factors; An
15 appropriate effective .amoun“t can be readity determined thr_bﬁgh’ clinical
testing. The “Physicians Desk Reference” and ”Goodmarjl and é;i[man’s
The, Pham.'laco_logical Basis of Therapeutics” are useful for the puirpose of

determining the amount needed.



1985- 1993 Synthetic start codon/ Nhel cloni:ng site 1994-2011.

Synt hetic cloning sites 2012-2544 HBV enhancer 2545-2555 A d vector
sequence. No hits against NCB databases 2556-2686 Rabbit beta-globin
pol yadenytation regi on 2687-3759 pUC19.vector sequence .

Exanpl e 6. Construction of Signal Pepti Expression Panels using 5
Human Secreted Al kal i ne. Phosphat se. (SEAP) and .Hurman |1 gG Fe Fragnent
(hPc) as Model. Antigens DJV7507 (hTPAsp and SEAP) .

PSEAP- Basi ¢ (0O onpgeh)s Wwas PCR d with prinmers JF320 (SEQ.ID 140: 35)
and JF321 (SEQ I ) then cut with |IVhel and B212 to io isolate
an insert fragment consi st ng of the human SEAR fragnent. pJV7079
(Macklin, et.al.)G acativevcxrteddieh Aesdy 8912 to prepare.a vector
fragment into which the insert fragnent was ligated, resulting in

D or e ihah | S oS 5 falslemBRk U T B RAPS Ghe it A i 1
Nhel and 8g1g eﬁ%n‘tj%aarge)ggebﬁéﬁr&r afﬁé}ﬂﬁg:?ﬁdecoﬁﬁé E%hl@%fqonra .es'ag'fsﬁn'

| gG Fc fragnent S cut wt “and BglI2 to prepar

vector fr agn‘eersltmgrmmty%rmhe ehendntsds & 'baagumt’or W@Enéﬁ@at(adlesf esul ting
in pJV7508. 20(| i1) Preparation, of Aprot| nin e tide Coding
Sequence ot er\sﬁﬁw@dbaalawdmﬁx@ h&dy P@”N%E sexR1 & with

Lo RETINR e

Preparation gﬂ%@e A10815 tég;&h gisditidteRt fol@iveoskiiasSIBA W L ding
Synt hetic ollgoJ 348 (SEQ I D NO 42) - was PCR d with priners
C sequence. Typically, the base vector lS pJV7384 pJV 7401, pJV 7460

10 or pJV 7533. Heterologous introns and 3'UTRs are added, oAr promoter
sequences, exons, 5'UTRs and polyA sites are swapped into the base
vectors to create test expressmn vactors Thus functlonal variants or

: fragments can be tested.

The base vectors and test vectors are transformed into suitéble
15 host cells and the céils; ana]yéed for polypeptide expression levels.
Preferably mammalian host cells are used, Suitable cells include '
mammalian HEK 293T, CHO, Hela, BHK, 3T3 or COS cells.

Typically, a func‘pibnal element causes expression which is
comparablé to the base vector, for example at least the same as or
" 20 greater. Preferably expression is tested in more than one cell type and

with more than one coding sequence. B

" Suitable experimental protocols are prbvided, for example, In

Examples 1 to 13 helow.



JF349 (SEQ ID NI 0:43) and JF350 (SEO. 1D NO 44) to generate theb
codi ng sequence for the tobacco extensin signal peptide. (v)
- Preparation of Chicken Lysozvie Signal Peptide Coding Sequence
Synthetic lige JF351 (SEQ I D NO 46) was PCRId with prirners 'JF352
(SEQ I'D NG 46) and JF353 (SEO ID NO 4ggto generate the io coding
sequence for'the chicken |ysozyne si gna% Peptide. (a) Flu M2 antigen
signal peptide panels . pJV7499 (CM/( no intron), Fi SsAg5! UTR. RBGA.
aprotinin s.P.) cqmnk , El BsAg5' UTR, * RBGpA,

t obacco extensi 0. ' tron) HBsAg511. 1TR,
RBGpA; chi cken Eysosyrre s.p.) Codi ng sequences for the si gnal
pepti des were cuthdﬂqupﬁVpemmﬂé\tmbetaxprmbdﬁeahm‘gbnfé&lﬁﬁéﬁ
pJV7450 was cut with Mel to prepare . a vector fragnent into WhICh

the insert Mpudeerrrsedond 1o ey fupedenalionpagiculaty piafaged

(aprotinin) V749 ag , JV7500 hi cken

| ysozyne) . cctr%’% U‘acltz'&zfa’“('%'&%a g%‘gﬁsg p{zg?r?e?ff %f&/ﬁié F@gﬂg'l(oﬁo'"?rﬂi"?%n),
HBSAG5' UFR rcBBGR: isadtitekhitict] &ftd-delivery of an exﬂ@ﬂi@?ﬁz\/éc%ﬁ/{ové R8st
intron), HBsSAg5' UTR, RBGpA, tobacco 25 extensin sp.)

pJV7510 ( C\w@aDisint mnylaodv-la\aaswamstrmemsﬁgmammk@msysuwm s.p.)
pJV7499; 7497, and 7500 were c wi th, Xhol and Nbhel to isol a e an

i nsert fradhd#® TRGHECSESRETST- 55%“@\/?; BYehBtee Y2 G éﬁ"’%é he PEffal

pept i de ot diioReqRE Geblort RBnBlraSHI oI S8dra8Loblbiel dderllp

and Nhel to prepare a vector fragment into the I nsert ragrrents
wer e | i gat eahpropdatetamguininobiviesasl éeyotd forrgntibpdy18d4s (t obacco
extensin), and pJV7510 (chicken |ysozyne). (c) hFc signal peptide
panel s '

This experiment is performed twige, aﬁd the antibody levels. from
all the groups in both experiments are plotted. Functional elements will
give rise to at least as high as or higher antibody titres in both ‘
experiments for a particular antigen than the base vecior. Preferably, the
result will be seen with more than one antigen to demonstrate the

15 breadth of utility of the element(s) in that expression pane.l.

‘Suitable experimental protocols are provided for example, in

Example 14 below.

C.. . Experimental

Below are examples of specific embodiments for carrying
20 out the present invention. The examples are offered for illustrative
purposes only, and are not intended 1o fimit 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

25 experimental error and deviation should, of course, be allowed for.



10pJV7524 (CW/(rio intron), HBsA95' UTR, RBGpA, aprofinin s.p.)
pJV7525 (CW(no intron), HBSAgGS5TUTR, RBGA, tobacco extensin s.p.)
pJV7526 (CW(no intron), HBsSAg5PUTR, ' RBQJA, chi cken | ysosyne si gnal
peptide) 15pJV7499, 7497, and 7500 were cut with Xhol and Nhel to

i sol ate an insert fragrrent consi sting O 9the CW pronoter through the
si gnal. peptide codi ng sequence of the pI I'smds. pJV7508 was cut with
Xhol and Nhel to prepare a vector fragnent into which the insert .
fragnents. were Ii,\gg.&.%g§ resulting in pJV7r524 (aprotinin), pJVr525 20
(tobacco extensi.n), and pJV7526 (chicken |ysozyne), Exampl e 7.
Construction of Human Secreted Al kaline Phosphat ase (SEAP) panels

(a) pJV7531 (CW( BtaindamdoPIR GBaide STR, RBGpA, chicken |ysosyne
s.P.) 71 was cut with Sall and Bgl2 to generate a vector fragment
into which the inagi{gt fragmaig’_l‘(Ié was |igated,, yesulting in_ pJVv7531.

(b) pJV7554 (CMWV/( sird PRB Apsdifiges Rféi%@@raaﬁtrq!mvﬁfée%tom)

ot aini ng t RECTEMRY Follhey: PEPERAIR thffrer SO0 E R VIgeE (ol o1
and. BanHl § o @#pefaidh, a./imeb@rvmr,ameopm élécfh v Baeih phh@r,l m@ﬁm of

fragment was ligated, resulting in pJV7/55 pJV7568 (CWI no
i ntron), HBsAa@cglclN U@BA@B: wyelmBbrat) e%%ﬂk&ﬁqmpémemesﬂ’mmega

pJV7563 was t with B 1.t 0

Pont at i ng.« HEvERtRpn, SheiER, WG i S Ra At BA, WP b, TEHRD =B

ECORL to gengpipbfal diVRG&AEh thamt monmm]@é’e WJ? dv@ﬁé\'}tTlﬁé P%%o

was |igated, resulting in pJV7568. 15(d) pJVv7

( CI\QV( RI A/ Nhe|t§1er1nqcas$¢r B RRse#HBEAYE, aithamstﬂm WehipCogrAminesh by, men

S.P) 10. the followmg routine: 4'@95°C, 30 cycles of (1'@95°C/ 1' ’15“@55"0/
T@72 C), 10'@72°C, 4°C hold) The amplification products were

-removed fram the PCR reaction by usmg ‘the QlAqu;ckaPCR Punﬂcat]on

Kit (Qlagen inc, Valencia, CA) prior to cutting with restnc:tmn enzymes
{New England Biolabs, Beverly, MAJ.

15 All PCR products were sequenced after clonmg 1o ensure fidality of '

the ampin‘lcat[on

Example 1. Construction of hepatitis B virus surface antigen

C _ (HBsAg] vectar panels

A number of plasmid expression vectors were constructed for

20 expression of HBsAg.

Starting materials

() PWRG7128 (Roy, M, et.al. Vaceine (2001) 19: 764-778),
which contains the hCMV immediate early promoter sequénce, the first
' exon, first infron, and a partial secand exon of the hCMV major
25 jmmediate early gené, the HBsAg coding sequence with ﬂankinq régions {

- . HBV preS2 5°UTR derived sequence and 3’ posttranscriptional response



pJV7563 was cut with Bgl2 and EcCoR to isolate an insert fragnent
containing the HBV 3' UTR and RBGMA. pJV7564 was cut with B212 and
EcoRl1 to generate a vector fragnent into which the insert 20 fragnent

was ligated, resulting in pJVvr572" . . . Exanple 8. Construction of
Bet a-gal and HBsAg Vectors Using the Chicken Keratin and Chicken
Cardiac Actin Introns. - (a) pJVvrs (Beta-gal, CW(CcA intron),

HBsAg3' UTR, HBsAg5'UTR and RBGDA) 72.insert fragment consi sting of
the intron apd fl anki on_seqguenc fro cardiac _acti-n.
pJV7488 was !Rﬂ d; OY'Beﬁﬁ% §f§gn%nb8@ ?‘?'& AEAR TRHPB whi ch
the insert fp @{Bﬂt was ligated, resulting in pJV7557. 5(b)

DJV7558( Beta gqal’, CW(cK intron), HBsAQ3rLITR, Fi BsAq5' UTR and RBXA)
Chi cken DNA was PCR dwit h prinmers JF421 . (SECI | D NG 50}and JF444
(SEG | D NO 51) andiicpd V284, kidprizatine oBaW-IiG?d)28$bh‘ae:echamgeasthetrabbit
fragment con |555@| ng of the intron agg %\21% exon sequences. from-
the io chic &} Relvadgavlatiop yeeien beT REHRABanHL to prepare a
vector fragment into which the |nsert fragnent was |igated, resulting
in pJV755§ A ,

1- 1BsAq3' HBsAgST ~

BanHl to isol ate [;aNF{GT'SIeI& V\fasmrdtwttbnkm@t(ﬁﬁ@ kli‘f ND]QEEMV(deI@ISBQ

through intron re |ons pJV7496 was  cut with Sall and BanHl to
prepare a ve&t¥p: @a’@?f@ﬁtsfﬁﬁﬁaéd\ﬁﬁ’i‘éﬁ‘opﬁ@”F‘r@@rwfﬂf‘ reghrend damHlitgat ed,

enc TUIR HERRE AT Thsert fragmens aorfAing W TR (HBR(er, S GhAIKEE) |

and BamHl t aofi el o 2relheREd. ﬁ.ﬂtmewﬁmcmqmehﬁéssag oR) bhes MVWith -
pronoter through intron regions.. pJV7496 was cut- with Sall and BanHl

to preparie afasbiflomd Bagfke idakite amnéwttfreemmwhat Eoatpieet thea§'-
|1 gated, reSHJl'ﬁ'or}q-IésA Ja\g r709ugh]y 70% of the HBsAg coding region pJV7284

was cut with Saf1 and BstX1 to generate a vector fragm_ent into which

- the two insert fragments were ligated, reéulting in pJV7293,

pWRG?’EZB was PCR’d with pnmers GW‘i {SEQ ID NO:17) and,
1.5 JF254 {SEQ ID NO:18) and cut with 851‘)(1 and Bgl2 to lsola‘ce an 1nsert
fragment that contained the 3'-end of the HBsAg coding reglon
pJV7293 was cut with £s2X1 and Bg!Z to generate a vector fragmen’c

mto which the |nsert fragment was llgated resu]tmg in vector pJV7384.

. b pJV7382 (CMV{no intron), HBsAg 3 UTR, HBV DreSZ 5"UTR -
. 20 nd RBGpA} ' '

pJV7293 was cut with Xha1 and Xbal to generate an insert
fragment containing the CMV pramoter!emns and the 5‘-UTR wuth 5'-
end of the HBsAg coding sequence. pWRG7128 was cut vylth Xbal and
Befl to generate an insert fragment containing the majorit_yf of the HBsAg
26 coding sequence and the 3'-UTR. pJV7284 was cut with Xhol and Bgl2
to generate a vector fragment into which the two insert fregments were

- ligated, resulting in pJV7382,



73 .Exanple 9. In-Vitro Analysis of Antigen Expression by HBsAg
Vector Panels On day one, SCC15 CATCCI or B16 (origin unknown,
versions available at ATCC) cells were plated on 6 well tissue
culture plates at 20- 5 40% Confl uency, and all owed to grow overni ght
in an incubator.. The host cells were %r opagated in nedia recommended
by ATCC.. On day two, the trans dction reaction was per for nmed.
For each vector to be tested, 20pl of Lipofectine re agent (Life
Technol ogi es Inc.bGr i.sl-and ' i g
media (Lit e 10 TiethtioFogies, ANt — N ahe-ar & 5
i ncubate at mtermer ature for 45 mnutes. For each vector to be
tested, 2pg of vector was m xed into 200pl1 of Optinmen(r) at 40

m nutes. At 45 mnut es, the vector and Lipofectin(r) sthitions were
m x ed together & redlihsbindntrondd (RIA waoRCR&ahpet af plasnfidrpnins

additional 10 m nutes. .Duri this fi i NC tion, .t I d
host cells @P@?‘@H&f&i&w&%fﬁamﬁé‘{‘@gpo&%%ﬂ? %é ﬁg&”gvﬁ: ?ég\/ﬁfﬁl
Optimern(y) i \ i I+ Qf i : led -to
The. 1 pet b dPRdos0i ThEDCh b oy daBi Qi B d imbBRed dfier
added to ead@anofiitlineadetd puKIB82, Tdsaltmgsin mAY¥38%ere returned to-the

standard cel |l mai S S e at-a - Pg—Por 2N ARB
nmedi a change, from50 to 100pl of cell maintenance nmedia was renoved
fromthe tissue G Wadldut vame 230e] YA6 Ecbf RNGIIABLAPIRER O bY
pngm ng the sanples into reaction 26 vessels provided in the
AUSZYME(r) Negroehtorentabirgties8] enKof tiisabiBef\y doalimg aegion end' REHA t

Park, 1L). Th me of the test. sa es. was brought to a . vol ume of
D00yl vi b PaY 7 R asoiu Wi A1 SRR B P TR VEei NAAEoSdded

to each Sa“%]%-sw\?,\%e'ﬂﬁ]r g%smgghggﬁagw&ﬂ%wg {n%;a, ?&uﬁiﬁ%fesm?séﬁ.cf after

whi ch the wel ean of al I quid reaction
conmponents. The beads were transferred to-new.tubes after which

300p1 of colExandde Q. dinrshtuchion fof héwess sicadak vitws flycoproieind) ankigec ol -or
devel opnent Ezgggé 'i;on was stggped by the addition of 1Msulfuric acid,
and the abs TR o] ction was neasured.at 490nm The data
shown in Figure 1 is the average absorbance readings of the duplicate
wells fromtwo expRLMERALS plasmid expression vectors were constructed for

18 expression of HSVg'D.

) Starting materials

C " A{a) pJV'ﬁ'334, a derivative of pWRG7284 (pJV 7284) that replét;es
the HBsAg coding sequeﬁce with an in-framne Vel directly downstream-
of the AITG start codon, followed by a s"_tuffér 'fragment with a BamH1

20 . immediately 5’ of the HBV Enh L .

(b} pPWRG7202 , a derivative of pGem3Z {Promega} with a stuifer
fragmenf ‘that allows the fusion of a coding seqguence to the human
tissue plasminogen activator {TPA) signal peptide downstream of a Nhe1

site.

25



As shown in Figure 1, the addition of RLA the HEW3' UTR er both

el ements to a base vector (ClVIV pronoter, exon and pol yadenyl ati on
region) increased the expression of HBsAg in SCCl5 cells. As shown in
lo Figure 2, the addition of either the chicken keratin orthe chicken
cardiac actin”intron to a base vector (W pronoter, exon, HBV 3'UTR
and pol yadenyl ati on regi on) incredsed gxpress]rdn of HBsAg in SCC15
cells. - . Exanple 10. In-Vitro Analysis OF Antigen Expression by
Beta-gal. Vector.pPa v e, I Fans

as described i n“Exam - ST gt ee v P 54
t he nedi a cm@@ggg t he nedi a supernatants were renoved and the cells
were vvashed with PBS. After renoval of the wash, the cells vere
| ysed-by incubating the cells in zo 500pllysis buffer (50mM NaPO4,
0. 1%ri-ton X- 1000h&gediny regionSforrtiiMdgD was PSR doy' oftaywiral dbMAx :
scraping the cel of f e plastic.dish. The lysates wer ' uged
for two m nﬁf"ég l%a‘f?‘é%{/g'%g?h: B%??EW%%N%.‘%H‘QZBQT‘?& Btsﬁlefégéar ed
| ysate r ¢ tN i j yl
gai act opyr anu ae ! ERTiRL ROEC IO NG R drieClal ST AR Ul BRIETY
to 20 m nutwsgerdrets eadiseonfregsenst PYBRET 2D2 e addivithomhedf addOpl of
IM Na2C33 and read at 405 nm Data is presented as the ratio of the
expr essi on #oRch ko geBarate snyaate fﬁ@gf&ﬁ”?

to a base v s . ption of RIA, the HBV 311.1TR or both
el enments toﬁdr;ﬁttgg’s?;séﬁz: oﬁ‘?ﬁmﬁomt er, exon and pol yadenyl ati on
regi on) increased the - expression of beta-gal in both cell lines.
The results for BOCIZOteldscar @ithhwel and Bod2ite ganeiddiahiinseref ei t her

t he chicken keratin or _the chicken .
1e  fragment containing the HSV2 gD coding sequence. pJV7334 was cut

with Ahe]l: and BamH 1 to generate a vector fragment into which the
insert fragiment was ligated, resulting En'pJV7392. This vector consists
of the folléwing expression elemen‘és: the hCMV immediate sarly
. promoter siequenc'e, the first exon, first intron, and a partial second exon
15 of tﬁe hCl\;’IV major immediéta early gene, ‘ghe 5-UTR from HBsAg, the
- ‘coding secf;uence for HSVZ2 gD gene, the 3° -UTR from HBsAg, and
" RBGpA. '

(b) pJV7399 (CMV(no intron), HBsAq 3'UTR HBsAg 5'UTR and
REGPA) o

20 * An intronless version of pJV7392 was constructed as foll'ows_.
p.jV7384 was cut ‘with Hind3 and Nde1 to isolate an insert fra_gment
containing the 5 ends of the kanamycin resistance gene and the CMV
iaromoter. pJV7384 was cut with Nde1 and Ssp1 foisolate an insert
fragment containing the 3’ end of the CMV promoter, the CMV exon1/2

25 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 pJV7329. ’

e ywhichisle dnserb fragmemf Wasct or '

Emas



cardiac actin intron to a base vector (CW pronoter, exon, the HBV

- 3/ UTR and pol yadenyl ati on regi on) increased the expression of

beta-gal in both cell lines. Results for B16 cells are shown in
Figure 2. - Exanple 11. In-Vitro Analysis of Antigen Expression
by HSV gD Vector Panel 10SCCl5 or Bl16 st cells were transfected as
described in Exanple 9, Eighteen hours st transfection, plates Wre
placed on ice for 15 mnutes. Eachwell was then washed mnth 2 m qf
PBS (13l owhi ttal cg o A .

gl ut er ai dehyde (P Stences . \E ‘ gtted—+1t PBS and
i ncubat ed fonB@@g%G m nut es at roon1tenperature AII subsequent

i ncubations lasted 1 hour at roomtenperature and washes between each
i ncubation were as stated above. The plates were blocked with 2 m of

5%dry nmilk (Bio %AL%@W'@rm&ZS%WAa ganstiyeted as PERwWE nRdbaI8%ns
ith.? m of _a 1:1000 ',.di t' fant Drmno onal (M,  Col unbi a,
VD) o ar Y oRGHE AR 3t ) BRI B TR g Goipianthey

and 1 mi qf 572 e k A98distAhbe HRHE Ankl
Gai t her sbgr g?}e%/ED)éig% ngs / %ﬁhl Qllmeerllgohfgl@éomec?ﬁ dgg\\éfbpé/\m/a%ted'evel oped

using 1 nl opJURBSHiwanwat ikubdet and §BiloEXsolae aginddrt fagnddy. The

reactions were sfo d th H2S0O the liquid transferredto

pl astic cuvetqrya! é\‘ 85?"%&]"9 %%“‘éé%empgefr éi& Vasenrd/ 2ipartgll s
resented asp @ e

p %ﬁb Otgﬁ hf the 5 WFE%EQHBQA ﬁhéé@ﬁ%eﬁmg@g}eﬁsgge%p

intron, HBVen vector to a se v ctor
RIA with or Msérl‘ledmntbhm.i\v-mez floFR viticha thkastndBeSspt ftaaMemrwast er |
axgn. and polyaclenylatlon reglon) i.ncreased the: 76 , expression of

HSV--gD i Hoboeinyedy resHERg IRBIUVES0s or " SC 15 cells are shown in
Fi gure 4. Example 12. In-Vitro Analysis of Antigen Expression

by SEAP Vect or Pgﬁghﬁ\/?tlm sc@@tﬁm‘%nﬁ%B%ﬁ %tE B?Elasnd"ﬁéﬁ:g%anﬁem ed
as described in

nedi a change; the nedia-supernatants were renoved and heat ed at .70C
for 30 mnutes. 1834 DSleks tca‘rsmh@fhe}éﬁm%msmﬁustqtbamammwss wer e

bated f t Y f 100pm
: ?ﬁgmzia(ragl n?ﬁr’hé\?? %SGE'F ‘\éi’ﬁtt‘alﬁqﬂ]qezjm g%ﬁé ggeearp Eﬁ?ﬂ $5AIBARY er
(cat # 172- é&ﬁ%&ln eggﬂgg ' Rl SRARERISY2 SBCngn@' Bgvb%sa,n%&%wa?)sg&ere

added to th sat I ncubated at-
16 and EcoR‘I to isolate the RBGpA sngnai These insert fragments were

inserted mto pJV7399 from which the Bsp120l-EcoR1 fragment was
removed, resu!tmg in pJV7401

-~ T {e) pJV7402 (CMY(RIA), HBsAg 5'UTR and RBGpA},

. A 3"-UTR-less version of pJV7400 was constructed as fdllows_.

20 pJV7391 was cut with Bsp120! and Bg/2 to isolate an insert fragment
containing the 3' end of thé HSV2 gb géne. pJV7284 Was§E cut With Bgi2
and EcoR1 1o isolate the RBGPA signal. These insert fragmbnts were
ligated into pJV7400 from which the Bsp120I-FcoR1 fragriipen‘c was
removed, resutting in pJV7402, "



37C for 10 to 20 m nutes. The reaction was stopped by the addition of
500pl of 1M NaCH and read at 405 nat. Data is presented as the ratio
of the expression of enhanced (containing an intren, HBVenh; O both)
15 vector to a base vector, or the ratio of the expression of the
experinmental signal pepti des to the h%n TPA. signal peptide vector.
As shown in Figure 5, the addition of t he HBV 3' UTR or .both

el enents to a base vector (oW prom)ter exon and pol yadenyl ati on
regi on) increaseg IncI lexpect edly, -
20 only the additformrof—+h y T - s WV. pronot er,
axon and pol yadenyl at| on region) incr eased the expr e55| on Of SEAP in
SCC15 cell's. Addi} bQU?GrBOS#CQ\FW'(mPﬁﬁFdn@leISBEAQrB BITRhGd RewiphAe
aprotinin, chicken ['ysozynme, or tobacco extensin to the

N-term nus of mature SEAP all owed 25 for efficient secretion of SEAP
into cell nedi a Agoedingateginm fafFluddA vead PCR'd pueef pResid psLid2 Bl16
cells are s in Fi 6., 77 I -Ln-Vit nal ysi s
of Antigen E@TEE@QP%%MHM% pf'wriéF%%%ﬁt]@éﬁ%@ %fb)tJFggéPanel
SCC15 or (BlEsHtaY NIshlis aHBNRat CAENIAFARET ARadRAS bR el o BrARBLA

The nmedi a supernatants were, rermve rom el ghit een ourty hours 5
after the nirdgmenhamiez401 EtasSéumWamd%e(‘Casd ﬁg)’2 mgenemelhaleetﬂor

over ni ght a% 4C with 100 E %,r anti - hu gG (Si %a #I 3382,

1/ 1000 di | ut'R@WerThinda My ttBedﬁ%Q‘"F GIPENt aygs &arte%ﬁsu a iNsubsequent
i ncubat i onspl %}g 1 hour at roomtenperature with washes (10nmM Tris,
150nM NadCl , "6 rij-35 10 pH3.0) between: each incubation. The

wel I's were then blocked with 100pl of 5%dry in PBS; followed by
incubation with &pUS7UE20{CMVed intrting, HBPAYBIUTR. HBsAPBIUTR and
buffer (2%dry mlk, PBS, 0.-05% Tween20): This was followed by -

i ncubat i'@n ﬂﬁéﬁﬂn t h 100 pl of goat anti human |1 gG HRP (Sigma

#A6029, . 1/ 5000 dilution in dilution buffer) per 15 well, followed by
col or developnen T
reactions were s%d%ggggf\{m he&wﬁﬁs PWRX%Z%C@%%%§%@%%%S P§4
Data is pre@ﬁﬁﬂNE(BZﬁhendaiﬁzﬂﬁ)fsmh@mmyvafmctmn‘mﬁ\eﬁ'@qmlfmeﬂal

signal peptides_to the human TPA epti de vecto
J pep w?’c T4 DNA polymerase, eng IlJnlEI redervfrt)h Bgi2 Jmkers tcat# 10386,

New England Blo[abs). The fragment was then cut with Bgl2 and Ecom

15 10 isolefe an insert ffagment containing the 3'UTR of HBeAé and the
RBGpA région, pJV7450 was cut with Bgi2 and EcoR1 to generate a
vegtor fragment into which the insert fragment was hgated resulting in
pJV7452 '

() pdV7458 (CMV(RIA) HBsAg 5' UTR and RBGpA)

20 A version of pJV7450 containing the RIA was constructed as
- follows: pJV7388 was cut with BamH1 to isolate a RIA cor}taining insert
" fragment. pJV7450 was cut with BamH1 to genera‘te'a vector fragment

into which the insert fragment was ligated, resulting in pJV?458.



Addi ti on of signal peptides from either bovine aprotinin, chicken zo
| ysozynme, or tobacco extensin to the.N-term nus of the human Fc
fragnment allowed for efficient secretion of hFc into cell nedia

supernatants of both cell lines. Results for 316.cells are shown in
Figure 6. 78., Exanple 14. Use of the H 3sAg, HSvgD and Fl u- M2
pl asm d expression vectors for inmuni ‘ion of mce a.Preparation

of cartridges of immunisation For each pI asm d to be tested, 25ny of
2 mcron gold pov
addition of a 25699 S

Inc, MIwaulggspy). the tube was vortexed and briefly soni cat ed. The
gold was m crofuged out, and the sperm dine replaced by a fresh

1001. 4 aliquot. The gol d was resuspended by Vor t exi ng, after which
25pg of DNA was dduedsiomof hdV7db8 camdaininanihecdl UTWol HBBAg wabe was

115 s 2dd S8 BEUBRECRB TR Y 1992 SRS WHB 200) ardsas] he
precipi tati opog Eh%é@ﬁ?rtaﬁé-leg gnJEa%lnBrtH@mAc?O% yLnghgh ep@aﬁ;?ﬁ. on

t he benchtop, a was collecte

ni cr of uge spIJW'MﬁB vashet With /2 iand LoaRtihtoadrsmrateen eédtandlagh@prct rum
15 Quality Products, Inc, Gardena, CA) to renove, excess eci pitation
reagent's. m@wa%ﬂ\eg@ﬁavt@mmﬁﬁwe% ligateds ﬁ%ﬁvfﬁ*%lmb‘ﬁg%@& n 3.6 ni
of 0.05 ng/m . pol yV| nyI pyrrol i done (360K0 Spect rum ;-Qual ity

Products, Inc, 2 e§sslurry,. was
thenlnjeCtedln ago, IL)

I C{at edina 1
_ (a) pJV7488 {CMV{no intron), HBsAq 3’UTR HBsAg B' UTR and
10 g A)

CMV-beta {Clontech) was PCRed with primers JF335 {SEQ ID
- NO:27) and JF336 {SEQ ID NO: 28} and cut with Nhel and 3912 to
lsolate an insert fragment coding for beta—galactostdase pJV7452 was
cut Wlth Nheland Bgl2 to gsnerate 'a vector fragment into which the

15 ins'ért 3f{agrhent was ligated, resulting in pJV7488. _ -,

(b} pJY7533 (CMV(no intron), HBsAg 5'UTR and RBGpA)

C pdV7450 was cut with Bgl2 and EcoR1 to isolate an insert
) fragment containing the RBGpA. pJV7488 was cut with Bg/2 and £coR1
to generate a vector fragment into which the tnsert fragment was ligated,

" 20 resulting in pJV7533

te) pJV7551(CMV(RIA/NPel), HBsAq 3’UTR, HBsAg 5'UTR and
REBGpA) ' ‘ ‘

pJV7530 (see Example 5) was cut with Xho1 and BamH1 to
isolate an insert fragment containing the CMV prometer through RIA.
25 pJV7488 was cut with Xhé 1 and BamH1 to generate a vector fragment
into which the insert fragment was ligated, resulting in pJV7551 .



20 tube turner (PowderJect Vaccines) which coats the insidelcit the
Tefzel a tube with the gol d/ DNA conpl ex. After the tube turning
preeedure Was conpl eted, the tube was cut into 0.5" "shots" of

vacci nelwhi ch were | oaded into the XRl device (PowderJect Vacci nes)
for delivery -Lb the mice. 79 . b.Vaccination Procedure Four
to six week old mce were anesthetized with a m xture of Ketaseta
(Fort Dodge) and Ronpuna (Bayer).‘The_%@llres were shaved with a pair
of electric clippers to renmove hair, and two non-overl apping 5
"shots" of vacci Mﬁ&%ﬁ9'|i. ed, vi g the XRL device. (450psi) to the
shaved area. The'BdRpd244 LTSS hai 2@RAD| ed at six
weeks post vacci nation. - Se

ib/0O mce were used 'toute t he HBsAg

, expr essi on vect gy 5300y Y58 WMBPIAET RuGRMAN pate the
| -1SV-gD and Fl uBI\/IZ exgr essi 0?1 vectors. Anal ysi go(b)‘?&%ggr g“?%%"

Anti - HBsAo fragiidmdioasaining the EViVspromueek shrobbb ®RIAS powl7683weas cut
harvested frqom vacci nated aninmals. A volunme of serumisolated from

t heﬁe ﬁanpl agth Ko | asedamhi] otovggnesatsra He?@5éiq96heﬁié§'§bwhiﬁib¥§;bed
; U A D ol es.
Park, 10y rer By ARk, b BN o O St body.

titer of the sanple, and the sanple was diluted with sanple dilution
buffer to fall wEkérhblevB) GossteddtiimabbéV ExphesdidilgAGazt i on panel

panel . 200pl from each vial of the AUSAB(r) Quantification Panel

(Abbott Laboratories, Abbott Park, IL) was added to wells of the
reaction.vessel . BI@RHAIG g | a, bead was added, after which zo the

vessel was seal ed and incubated for-two -hours at 40C. The wells were _
t hen washed of alln/bigui PRED ; e wel I 7
was added 200pl Evzgﬁgu‘gﬁe mg%’f? Q@%ﬁ?ﬁﬁ’j?ﬁ%@??@ 'm@s%sdeal' ed
and i ncubat da365r{SEQIMNN: SO} tré@tad With e DINA pehendrasm tovdihedhef. al |

| iquid reaction conponents, Ihe beads 'were transferred to 25 new

tubes af t%r SOASANBOBHLWIEY S#d)| t8riselatatty inent fragmest codisadesed. At 30
i nutes, th - t tj . d . jti
ot "I our't nFpan b BRRARTE BnABE a0 lifvyiR) DRI B BB PAL L0

at 490nm i npaApalymistadd (6 blurrabt readboimdretewvifhABbAt fo ikoRBoRAlREGES,
Abbott Park, IL) . This spectrophotoneter calculates the antibody
| evel s fragment into which the insert fragment was ligated, resulting in

pJV74886.

15 (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 BamH 1 to isolate an insert ' { iy
| fragment containiné the RIA devoid of an internal Npel site, pJV-74$.56 ’
was cut with BamH1 to prepare a vector fralgment int:o v\.!hitj:h the in'sert

20 fragméntwas ligated, resulting in pJV7530.

¢} pJV7549

pJV7468 was cut with BamH1T and £coRb to Isolate an insert
fragment containing M2 and part of the HBV 3'ENH. pJV‘iSSO was cut
with BamH1 and £coR5 to prepare a vector fragment into which the’

25 insert fragment was ligated, resulting in pJV7549,



80 of a sanple by conparing the absorbance of the sanple with a
standard curve generated with the quantification panel. These

anti body levels were then corrected for dilution factors. The data

shown in Figure 7 are the geonetric nean titers of all aninals

vacci nated Wth a--particular s vector. Analysis of Sera for Anti-Flu

M2 Antigen Antibodies 98-wel | Co87ar nedi'um bi ndi ng ELI SA

pl ates (Fisher Scientific, Pittsburgh, PA) were coated with a- °
synthetic Flu M2 peptide (QCB / Biosource, Hopkinton, MA) at a
concentration ofﬁ.fﬁ.LR;B@E% PBS lo; (Biowhittaker, Walkerville, M)

and i ncubated overnight at 470 The : plates were washed three tines

Sl entific) /o, Cooars yF28e 8ER NOkRe) oy BRR 23SEQHEL RESS 4 yerd 1«
(Bi o Rad Lab@anraiied it8prepde\dr] nSert MAgrhéhtRBPisiingloh® Wiuidble’ @& hg

tenperature. Al subsequent incubations were at nom 15 tenperature
for one housitanpdWaB#8svascueBhetaph By2 Wbaireparevevectas fdgated iatoove.

Sanpl e nouse sera, a stapndard (high.titer; anti-M npuse sera) anti a
negative tonHen ?Q%H}sierq_%gg@eﬁéwgqg@?zg; rﬁé&é‘”ﬂi'? BT BES- 28 dry
mlk:! PBS T, i .S : ﬁﬁhj@ e 3 I S
pl at es. doagjggﬁt%;g?n%}g%glnglgg(ﬁhui %ld%?g?t}: coﬁ?u';?%ga%€?8%8§®°” .
(Sout her n zgor et BLTEEE ppsmid 3o pralided B Figlregham THY ordpbhérgd 2hd8000
in 2%dry mlk / PBS / 9.05% Tween-20 and streptavidi n-horseradish-
per oxi dase &ori] Desdtien (rsde REsHIBIPYEERFoMERD fllPst ed 1: 8000 in PS .
0. 1% Tween-20 fol |l oned. Col or was devel oped using TMB substrate
(BroFX, Owi ngsl M LJ,8, on-5 Were stopped with 114 H2SO4
ard the 25 pl at 2/!'3 %ﬁaﬁ@pﬁ%gﬁ?nbg\%%hhgﬂc m ax precision mcroplate;
reader (Mol ecul ar Devices, Sunnyvale, CA). SoftMax Pro 4.1 strftware
(Mol ecul &r Devi c45)86mKansegcinaesitandead@lingpdpguidricet frér a usi ng a
four-..parameter_analysis. Titers were nornalized to the standard
serum Wi ch had ENSPRSRBEBN ned titer, to -m nimnize assay-o-assay
and plate-to-plate 30 variation. Results are shown in Figure 7.

: 861-896 Transposon 903 seqluences

897-902 Sal site o ' | ;
903-1 587 CMV promaoter

15 .1688-1718 untranslated leader sequence from the immediate-early
" gene of CMV

17.1 Q—17_24,Fus}on of BamH1 gﬁd Bg.lll resti:ictiqn enzymes
17251857 Rat insulin intron A |
1858-1863 BamH1 site

20 . 186449'34 HBV surface antigen 5'- untransiated .Ieader
1985-1993 Synthetic start codon/ Nhe1 cloning site
1994-201 1' Synthetic cloning sites

2012-2544 HBY enhancer



el 0

0 - ARl e S
8l. . Analysis of Sera for Anti-HSV gD Antigen Antibodies 96-well
Cost ar medi um bi ndi ng ELI SA pl ates (Fisher Scientific, Pittsburgh,
PA) were coated with HSV gD (Viral Therapeutics, lIthaca, .NY) protein
at a concentration of lug/mlL in PBS (Bi.owhittaker, Walkerville, M)
and i ncubat ed-overnight at 4C. The plates were washed three tinmes'
with 10nM Tris (Sigma, St. Louis, M) $8150nM NaCl (Fisher
Scientific) / 0.1%8Brij-35 (Sigm), then bl ocked with 5%dry-mlk
(Bio Rad Laboratories, Melville, NY) in PBS for 1 hour at room
temperature. All 2§6ﬁsﬁﬁﬁermdl veaibase@encacke hétsr agnimstdiPBl databesdor
10, one hour and washes between each ‘i ncubation were as stated above.
Sanpl e nouse ser h 0 nouse sera) and a
negative control E?gﬁt%%%j%d}%ﬁ{ﬁ%% ébi{' \kéaépnmalq@f’é'& 919 296 dry mlk
/ PBS 10. 05% Tween-20 (Si gna) and |ncubat ed in the ELI SA plates. Coat
anti-rnouse |9G ¢bR7HY5DIQICTO GRRBEM gh@nt i body (Sout hern 15
Bi ot echnol ogy Associate, Birm ngham AL) diluted 1:8000 in 2%dry
mlk / PBS [0.05% Tvveen 20 and strept avi ler’l hor ser adi sh peroxi dase

conj ugat e ( Sout hexampl QL1 0 20EXprasHFBS Panbls1ysing
Tween- 20 fo IowedS Co 9 el o ed L@gggh ubst (Bi oFX,
OW ngs M7 | & Sed3EaEHa and t he

20 pl ates rg%nqénﬁﬁ@aﬁby\mg}jeamrgmsprem sion mcropl ate reader
(Mol ecul ar DeV| ces, sSunnyvale, CA). SoftMax Pro- 4.1 software

(Mol ecul ar ' Devi ces) was used to cal cul ate endpoint titers using a -
f our - par anet er SHR S CABD & ey i
standard. seru' rn, WhICh had a pre determ ned titer, to mnimze

cesey,o-assey Sulc Rl it BBLES) SR MR p B I BT

conposi ti QnﬁG?QHEEhé'J'FQZEI h(s%@ B9 NS B8F bfon ARAWRHOVAIT2R8 188/2 10|
i mruni zation techniques using these constructs have been descri bed.

Al t houghtopr blate et ieatradrageners: adnsisingsafbihedtunhary RAForagraest.been

described in i s understood tha bvi ous vari ations

can be madeP \’ﬁ?ﬁggt&@mdﬁ%ﬁl k YRS Wd‘ﬁ‘?"ﬂh’g gﬁ églgrm RIREESDpe of

the -inventi 9gcia? fAghdtRdnty whith ti@ﬂ%@ﬁqgag%é}it%as !|§§ted resuitlng in
pJV?SO?

(if) ‘DJV7508 (hTPAsp and hEc)

s © Human DNA was PCR'd with primers JF386 (SEQ 1D NO:37) and
FcAS (SECl ID NO: 38} then cut with Ahel and Bng to tsolate an insert
fragment consisting of the human 1aG Fc fragment pJV7079 was cut
with Nhe1 and Bgi2 to prepare a vector fragment into Wh[ch the msert
fragment was ligated, resulting in pJV7508.

20 {iti} Preparation of Apratinin Signal Peptide Coding Sequence

Synthetic olige JF354 {SEQ D NO:39) was PCR'd with primers
JF355 {SEQ ID NO:40} and JF356 (SFQ ID NO:41} to generate the

" coding sequence for the aprotinin signal peptide.

il



CLAIMS 1. A nucleic acid construct conprising: (i)a chinmeric pronoter
sequence which conprises: (a) a hCW immedi ate early pronoter
sequence; (b) exon 1 and at |east a part of exon 2 of the hCW ngj or
i mredi ate early gene; and (c) a heterologous intron provided in
place of the intronA region of the hCW major inmediate early gene;
(ii)a coding sequence in operable |inka8® wth thé chineric pronoter;
(H) a non-transl ated 1eader sequence which is selected fromthe - .
HBVpr eS2 -ant i gen seouence HBV --antio-n sequence and HSV type 29D
anti gen sequence RAdCEER RSP IRILE ileia Reptip
pronoter; ang, édégég1 enhancer sequence whi ch |s derlved fron1a 3
~untransl-ate (UTR) of a HBsAg sequence or a siman CW .

imredi ate early gene sequence, which is in operable |inkage with the
chimeric pronot ersmeWGl&?golmem MR 2} basCeORMOwWsBOMaNEe. 2. A
nucl eic acid construct _according to claimi1 wherein: (i)the.hCW

:c nmredi at eI eal T3ADIBRB br NQe%’emJE%§O d%ﬁ@r Dé’é@ @Q}OI QBHBFZ’E}Q@hB or a
t t t
(1) oxon s8q il EahIgaE forelht teBos (BRSNS SR Rk Etbonal var i ant

thereof with at | east 90% honol ogy. 3. A nucl ei c acid construct

according to cl aip Présardtivhef GHicKnLViokemne! 1§04 Pdpiide Wodif
conprises a sequénce selected fromrat Insulin gene I Ntron

sequence, ch¥sgusmceeratin gene intron A sequence, chicken cardiac
actin gene intron A sequence and a functional variant with at |east

90% honol ogy to Lon e nucl acid construct
acé_or di'ng to cl a| %h%ﬂ 2: J[F%,gﬁ @t’%ﬁ‘ﬁih\q ﬁébb"’r?é FLR ARG primers
' JFE352 (SEO. ID NO:48) and JF353 (SEQ ID NO:47) to generate the

10 codmg sequence for the chtcken lysozyme signal peptlde

a) Flu M2 antigen signal peptide panels
pJV7489 (CMV(no intron}, HBsAgE'UTR, RBGpA. aprotinin s.p.)

pJV7497 {CMV(no intron), HBsAg5'UTR, RBGpA, tobacco

extensin s.p.)

5 . PJV7500 (CMV(no mtron) HBsAgE UTR RBGpA chicken

. [ysosyme s.p.)

Codinq sequences for the s'ignal peptides \;vere cut with Spel and
Nhel to Eéolate.inse;'t fragmentS. pJV7450 was cut witn' Nhet to prep-are
. avector fragment into which the insert fragments Were licjated, resul‘ting' '
20 in pJV7499 (aprotifin), pJV7497 (tobacco extensin), and pJV7E00

(chicken lysozyme).

{b} SEAP signal peptide panels

pJV7513 (CMV{no intron), HBsAg5'UTR, RBGpA, aprotinin s.p.}

pJV7512 (CMV(ne intron), HBsAg5'UTR, RBGpA, tobacco

25 extensin sp.)



intron A sequence conprises SEQID NO 3, or a functional variant
thereof with at | east 90% honol ogy. 84 5. A nucleic acid construct
according to any one of claiml1l to 4 wherein: (i) the non-translated
| eader sequence is selected fromSEQ ID NO 5, SEQID NO 6, SEQ.ID
NO 7 or a functional variant with at éeast '90% honol ogy to any one
of SEQID NOCS: 5 to 7; and /or (ii) t A8 enhancer sequence i s sel ected
from SEQ I D NGO 8, SEQID NO 9, or a functional valiant MWith at

ecordi ng. Lo anp NREtg 5845('? NPy traaBaliar ks, Ffidkgnonst

pol yadenyl| a}gédjs&nfee and/or (ii) a sequence encodl ng a si gnal
pepti de. el aC| d construct according to claim6 wherein: (i)

t he pol yadenyl ati on sequence is. a pol yadenyl ati on sequence of a gene

sel ected from t pdVi7ali®d, 7487 awi T Q@ mesre urrawitip aid 1l e us ( HPV)
early or | ate gene, the HSV- %]B gene, a_sim.an CW immedi ate early
gene and FIISNa® watr@eg@ﬁégm@ﬂ gonsisieig shie CAMY arematerihzeughetha 90%

h I t tid
s sel oot oo PRl g popice BRBHERRF Tae 8RR Vo0V 7507 lar Sl °°
(hTPASp), 3p®t bAd Wf@wmabrepama%etortﬁelwm 0K QFHIER 15 %@H pepti de,
chi cken | ysozyne signal peptide, or a functional variant wth at

| east 90% Hoagrhents weredigatetierestltivgiio Ps%&?tﬁrﬁ:@romlm rub&t2acid
const ruct ording.,to.cl ai i n.t,he pol yadenyl ati:on sequence
is select e?ﬁ? IW’I\I@”?@J\%& lﬁ)’ %‘é@‘ B NO 12, SEQ ID
NG 13, or a functl onal variant with at" Ieast 90% honol ogy t.0 any one

of SEQ I D NOS! 1§ #hr: diB3nalpdhiitieCh@ids acid construct according to any
one of claiml to 8 wherein the coding sequence encodes an antigen.

1o pJV7524 (CMV(no intron), HBsAgE'UTR, RBGpA, aprofinin s.p.)

pJV7525 {CMV(no intronj, HBSAQS UTR, RBGpA, tobacco

" extensin s.p.)

pJV7626 (CMV(no intron), HBsAg5'UTR, RBGpA, chicken
fysosyme signal peptide)

15 - pJV7498, 7497, and 7500 were cut with Xho1 and NAel 1o
isolate an insert fragment consisting of the CMV promoter through the
signal pe[');tide_coding seqﬂenpe of the plasmids. pJVI7508 was cut with
Xhol and;NfJeJ to prepare a vector fragment into which the insert
fragmeﬁts:; were ligated, resulting in pJV752_f-Il (aproﬁnin),;pJV7525

20 {tobacco extensin), and pJV7526 (chicken lysozyme).

Exémgle 7. Construction of Human Secreted Alkaliné Phosphatase
(SEAP) panels '

{a) pJV7531 {CMV(po_intron), HBsAg5'UTR, RBGpA, chicken

lysosyme s.p.}

25 pJV7510 was cut with Saf1 and Bg/2 to isolate an insert fragment
containing the CMV promoter through lysozyme signal peptide. pJV7450




10. A nucleic acid construct according to claim9 wherein the antigen
is an antigen of a viral, bacterial, parasitic or fungal pathogen, an
allergy antigen or a cancer antigen. 85 11. A nucleic acid
construct according to claim 10 wherein the viral antigen is a HPV,

H 'V, HSV1, HSV2, influenza virus, Hepatitis Avirus or Hepatitis B
virus antigen. 12. A nucleic aC|d condtlruct according to claim 11
wherein the antigen is HBsAg. 13. A nucleic acid construct according
to any one of clains 1 to 8, wherein the codi ng' sequence encodes an
ADP ri bosy| atehgubetieSpd ard | BafA to genfialon VBCEFREmentointe which the

A mocl of o achap e Shaalhit P PR SRS AN 16%S, o he bact erial

subunit is selected from Chol era toxin subunit A, Cholera toxin

subunit B, E colI(bb@@V?EBﬂMV@AW@IBméA@'Lﬁ@,IRB@%&;cﬂxi@i@éde
toxin subunit B or a functional variant wth at |east 90% honol ogy to
any one of dusebysodem.ds. 15. A nucleic acid construct according to
any one of claimlto 14 which is a DNA plasmid. 16. Coated

particles, suitabl deliv [ ated delivery
devi ce, which pa jﬁo Sisioimt ‘étéﬁaﬂ%?'&ﬁ ?'Lfg%'s @H‘W?rﬁ a

nucl eic aci ¢ éﬁtr RGP HE BV &H?zité?":ﬁ & REAH | @ies.
17. Coated pgé‘gfmcl eg@ﬁggcordllgég to ?ral m 1 \r/\hegrhte?% ﬁle car1r1:‘1’ea(ré et
particl és arwiilgotfb loand Wagst to gemeratd\adwayefra@mept Btd evifiioh .the
particle rredlate del i ver evi ge co tsSin ed parti'ckes .
accor di ng tdn?ﬁ"ﬁ fsergrw%WFgatf f%UBEn& i"d?‘glﬁg%‘i&at ed delivery device
| gdded with coated particles accordl ng to claim16 or 17, 20. A

part icle medi at eqorlghiyysey GRS iRF6RY. HEMAD 8" TR ABiRqMhiRD is a .

needl el ess syringe
10 RBGpA, ch[cken lysosyme s.p.)

pJV75 6‘3 was cut with 5g/2 and £coR1 to isolate an insert
fragment contalnmg the HBY 3' UTR and RBGpA. pJV7531 was cut Wlth
BgIZ and £coR1 to generate a vector fragment into whlch the insert

fragment was ligated, resulting ln.pJV7568.

18 {d) pdJV7672 (CMV{RIAINhe!) HBsAq 3’ UTR, HBsAg5'UTR,
BGQA, chicken lysosyme s p.)

C C pJV7563 was cut with Bng "and EcoFH ta isolate an lnsert
' fragment containing the HBV 3’UTR and RBGpA. pJV7554 was cut Wlth
: BgIZ and FcoR1 to generate a vector fragment nta whtch the insert

20 fragmem: was ligated, resulting in pJV7572,

Example 8. Construction of Beta-gal and HRsAg Vectors Usjnq the _

Chicken Keratin and Chicken Cardiacj Actin Introns

{a) pJV7B57 (Beta-gal, CMV{cA intron), HBsAg3'UTR,
HBsAg5'UTR and RBGDA) |

25 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 1to isolate an




86 21. A pharnmaceutical preparation conprising a nucleic acid
construct according to any one of clains Ito 15 and a

phar maceutical ly acceptabl e excipient. 22. A vaccine conprising a
nucl eic acid construct according to any one of clainms.9 to 12. 23." A
vacci ne according to claim 22, furthe%ZConprising an adj uvant
construct according to claim13 or 14°% 24. An in vitro nethod of
obt ai ni ng expression in mamal+ian cells of a pol ypeptide of interest,
whi ch meth i r el Q- [ | J-s a i.¢c.acid
constr uot  A1ssat SRERES phBRERE I AE, b el sk Sl P Bighe 01 e
accor di ng tfeorglchidkehbedriat Gotind pJ VA4 880&EAE cLiowitHTBERIZAYY BFepare a
conprising a nucleic acid construct according to any one of clains 9
to 12. ' 26vepipragegmeativge diltigh ttoe inssriniragmenheasi ligattd, tesvliingzat i on
i S agai nst i%?ﬁﬁion by a pat hogen, allergy or cancer. 27. An agent
accordi ng EU I*&l'm 25 or 26 wherein the agent is to be delivered by
injection, transdermal particle delivery, inhalation, topically,

orally, intranaggl é‘yv-pgsgr{ggg‘ﬂ%d@ogmw&;( inf8n) %M mgecording to
claim 27 wherein € agent 1S délivered by needleless injection. 29.
A nucl ei ¢ dHBohaBbIH ard BB&GmMAMi sing: (1)a chimeric pronoter sequence
whi ch conprises: (a) a hCwW imedi ate early pronoter sequence; (b)

carl'y gone: - and Gtk HEALKEP STI0E Fistinctnese dbHdadoEn 1t NEECBRrehe
intron A regian @ed (e NESEN AR 8t WitNESY/2 LR8N 1980 Ssalate an insert
, fraément consisting of the intron and flanking exon sequenceﬁé fram the
10 chicken :k:erat’:n gene. pJV7488 was cut with BamHj to prépare a vector
fragment into which the insert fragment was ligated, resulting in |
pJV7558. |

) (é) pJV7578 (HBsAg, CMV{cA intron), HBsAq3'UTFt_, HBsAgb'UTR
and RBGpA) ' ' '

15‘ pJV7557 was cut with Sa/1 and BamH1 to isolate an insert
- fragment consistir_\g of the CMVY promoter through iniron re:'t;;]iuns.
pJV7496 was cut with Saf1 and BamH1 to prepars a vecté:f' fragment
into which the insert frégment was ijgated, }esulting in pJ.'\:f%7558.

(d) pJV7579 {HBsAg, CMV(cK intron), HBsAg3'UTR, HBsAg5'UTR
20 and RBGpA '

pJV7558 was cutf with Sa/t and BamH1 to isolate an insert
fragment consisting of the CMV promt.‘;ter 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.




87 (ii)a cloning site for insertion of a coding sequence in operable
| i nkage with the chineric pronoter; (H) a non-translated | eader
sequence which is selected fromthe HBVpreS2 anti gen sequence, HBV
e-antigen sequence and HSV type 2gD antigen sequence and which is in
operabl e |inkage with the chineric pronpter; and (iv) an enhancer
sequence which is derived froma 3' unt?%nslated region (UTR) of a
HBs Ag sequence or a siman CW imediate early gene sequence, which
is in operable |inkage wt the hlner| cronDter and whi ch |s
downst ream of t he : B8 Og el EENGE gisby HESAS
POLLEE <1 ACID CONSTRUCTS " <130> APE 33 (1. 13149 GCW
<160> 53 <1f%§ig§E§TE%n version 3.1 <210> 1 - <211> 685 <2123 DNA
<213> Human cytonegal ovirus <400> 1 aatattggct ggetcatgtc tcaattacyg
gt aaat ggcc t at gt 't@edayogyt, BGC1§ (4ACH cadtiG Mhﬁﬁh@l@idwﬁ,g\@ﬂ@l@haca

ccoat t gagg cgtaat aacc at aagcagag
available at ATCC) cells were plated on 6 well tissue culture plates at 20-.

n

40% confluency, and allowed to grow overnight in an incubator., The

host cells were propagated in media recommended by ATCC.

On day two, the transfection reaction was performed. For each
vector to be tested, 204 of Lipofectin® re agent {LifeTechnologies: Inc,
(.ﬁ ’ ) Grand island, NY) was added to 1804l of Optimem® medta {Lif e
10 - Technologies, Grand Island, NY}, and allowed to mcubate at room
g temperature for 45 mmutes For each vector to be tested, 2ug of vector-
A was mlxed into 2004 of Optimem® at 40 minutes. At 45 mrnut es, the
: vector and L1pofectm® solutions were mix éd together and allowed to sit
at roo_m temperature for an additional 10 minutes. During this flnal
15 incubat_ion{'the plated host cells were removed from the ilnfcilubator and
“ washed twice with Optimem® media. At 10 minutes, ‘l.-6n‘i§ of
Optim‘em® was added to the Lipofactin® / vector mix, and 1:rr‘l|. of the
o resultant mix was added to each of two cell wells. The host cells were
C- _ returned to “the incubator and allowad to sit undisturbed for 5 hours at
20 whlch pomt 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 cutture plates and _
analyzed for antigen expression by placing the samples into reaction-

25 vessels provided in the AUSZYME® Monoc ional Diagnostic Kit (Abbott
Labératoriee, Abbott Park, IL). The volume of the test samples was
brought to a volume of 200ul with PBS, then 50yl_oflconju§ate and a
reaction bead were added o each sample. The \)eseel is incubated for 80

minutes at 40°C, after which the wells were washed clean of all liquid




attggocatt oaatatgacc ggtcattagi cgcctggctg tagtaacgcc cccacttggce
acggt aaat g ggcagtacat ccaat gggcg teaatgggag ccgcoccgtt etcgtttagt
gcatacgttg gccatgttga teatayccca accgoccaac aatagggact agtacatcaa
gcecgcctgg ctacgtatta tggatagggg tttgttttgg gacgcaaatg gaacc
tatctatatc ataatatgta cattgattat. tgactagtta titatggagt. :tadgcgttac
gaccoccgcc' cattgacgtd ttccattgac gtcaat,gggt gtgtatcata tgcCaagtcc
cattat gacc agtacatgac gtcatcgota ttacCdtggt tttgactcac ggggitttcc
caccaaaat c aacggi actt ggoggtaggc gtgtacggtg ecatttatatt ttaatagtaa

Bagt 1 ct ocad BRuidth S8PGeRERE, S ReeEESR B A SO B 8IS 50 540
600 - - which 300ul of color develepment buffer was added. At 30 minutes, the.
color development reaction was stopped by the addition of 1M sulfuric
acid, and fhe absorbance of the reaction was measured at 490nm, The -
§ data shown in Figure 1 is the average absorbance readinés of the

duplicate wells from two experiments,

As shown in Figure 1, the addition of RIA, the HBV 3'UTR or both
_ elements to a base vector (CMV promoter, ‘exon and polyadenylation

: ;region) increeised the expression of HRsAg in SCC15 cells. As. shown in.

10 . ;Figurz_e 2, the addition of either the chicken keratin or-the chicken cardiac
, 5acﬁn; intron to a base vector '(CIVIV promoter, exon, HBY 3'UTR and |

: _po]yédeny]ati'on region) increased expression of HBsAg in SCC15 cells.

Example 10. /n-Vitro Analyms of Antigen Exgressmn by Beta-gal
Vector Panels

15 SSC-15 or B16 host cells were transfected as described in

Example 9.

At eighteen to fourt\{ hours after the media change, thé média '
sup'ernatants were removed and the cells were Washed w.itl.‘n PBS. After
_ rernoval of the wash, the cells were lysed-by mcubatmg the cells in
20 500,0! lysas buffer (SOmM ‘NaPQ,, 0.1 % Triton X- 100, pH 7} for b
" ‘ minutes, followed by" physn:;ally scraping the cells off the plastlc dish.
The lysates were microfuged for two minutes to remove qe[l debris, and
10 to ZSyI of the cleared lysate were added téj SOdﬂI of'r;eaéction buffer
- {80ug/mil o-nitropheny! galactopyranoside, 50mM NaPO,, pH 7) and
25 incubated at 37°C for 10 tc 20 minutes. T he reaction waj;s stopped by
the addition of 5004l of 1M Na,CO; and read at 405 nm.?!ﬁata is '
presented as the ratio of the expression of enhanced (conitéining an

intron, HBVenh, or beth) vector to a base vector.




660 685 <210> 2 <211> 131 <212> DNA <213> Human cytonegal oci rus
<400> 2 ' gtcagatcge ctggagacgc catccacgct gttttgacct ccatagaaga
caccgggacc gat ceagcct ocgeggccgg gaacggtgca ttggaacgcg gattecccgt
gccaagagtg actcaccgto ¢ <210> 3 <211> 135 <212> DNA <213> Rattus
rattus <400> 3 atcagcaage aggtatgtac totocagggt gatttgaggg acgctgtggg
ctottotatt etatettoca ggtca <210> 4 <2¥§> 955 <212> DNA <213>
Artificial sequence 2/19 gggcctggot toccoagtca agactocagg60

The addftion of RIA, the HBY 3°UTR or both elemenis to.a base
vector {CMV prrnmoter, exon and polyadenylation region} increased the
expression of beta-gal in both cell lines. The results for SCC15 cellé are
shown rh Figure 3. Addition of either the chicken keratin or the chicken

5 cardiac actin intron to a base vector (CMV promoter, exon, the HBV
| 3'UTR and polyadenylation region) increased the expression of beta-gal in

both cell lines. Results for B186 cells are shown in Figure 2.

Example 11. in-Vitro Analysis of Antiqe_n Expression by HSV gD

(-~ o 'Vector Panel

- 10 8CC1 5 or B16 host cells were transfected as described in Example
9 Erghteen hours post transfection, plates were placed on ice for 15
mlnutes Each-well was then washed wuth 2 mI of PBS (Blowhrttaker,
Walkerw”e MD}, Cells were fixed with O 05 % gluteraldehyde
(Pg!ysclencas Inc, Warrington, PA) dilited in PE-S and mcu_ba’red for 30
15 rfﬁijhutes at room temperature. All subse-quent incubations lasted 1 hour
a:_’c irc_:om_'cern‘;:nera’ture and washes between each incubation were as
stated above. The plates were blocked with 2 ml of 5% dry milk (Bio Rad .
. Laboratories, Melville, NY} in PBS. lnclubatfons with T mit of a 1:1000 -
(_ .' di,lution of anti-gD moqoclbné! (ABI, Columbia, MD} in 2%.;drymilk/ PBS
20 ./ 0.05% Tween-20 (Sigma, St. Louis, MO} and 1 ml of a 1:2500 dilution
of goat anti-mouse }-iRP (KPL, Gaithersburg, MD) in PBS / 0.1% Tween-
20 foIIoW'ed. Color was developed using 1 ml of TMB micrc:)\.r\'r:.ell |
substrafe {BioFX, Owings Miﬂé, MD}. The reactions were étop’pe'd with
‘HVl H2804, the liquid was transferred to plastic cuvettes and the optical
_ .25 density read at 450nm. Data is presented as the ra’tro of the expression A
of enhanced (containing an intron, HBVenh, .or both) vector.tu a base

vector.

Addition of‘ RIA with or withou{ the HBV 3'UTR to a base vector

{CMV premoter, exon and polyadenylation region) increased the




acatgtacct tttgctagcc tcaacoctgal20 135 <220> <223> Chineric

pronot er sequence aatattggct ggetcatgte toaat So44 gtaaatggno 4:
tatgttCcOe fl cggtaaactg gacgt9,al9 . tttectactt.:. tggeigtaCS 4.4!
cocattgaCg ogtanti adCf i ataagoagag. gacetcea46l 4411

76

‘ expression of HSV gD in both cell lines. Results for SC15 cells are

shown in Figure 4.

Example 12, in-Vitro Analysis of Antigen Expression bv SEAP

Vector Panels

5 - SCC15 or B16 host cells were transfected as described in Example
8. A‘t eighteen to fourty hours after the media change, the he&ia
supernatants were removed and heated at 70°C for 30 mmutes 'IO to
25 ,ul of the heat-inactivated supernatants were Incubated for 6. mmutes
WIt]‘l 1;;’_1 0¥ volume of 100mM [»homcargmme 500 M of alkahn\e

10 phosp:hatase reaction huffer (cat # 172 1063, Bio-Rad, prepared
accordlng to mstructlons) were added to the lysates and lncubated at
37°C for 10 to 20 minutes. The reaction was stopped by the addmon of
SOOyI of 1M NaOH dnd tead at 405 nm. Data is presented as the ratio of
the gx_p_ress:or) of enhar!ced {containing an intron, HBVenh; gr both} '

15 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 addiﬁcﬁ of RIA, the HBV 3'UTR or both
_ elements to a base vector {CMV promoter, exon and polyadeny]at:on
_ reglon) increased the expression of SEAP in B16 cells. Unexpectedly,
éo only the addition of the HBV 3’UTH 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 tobacce extensin to the N-terminus of mature SEAP allowed
25 for efficient secretion of SEAP into cell media supernatants of both cell

lines. Results for B16 cells are shown in Figure 6.




acq"7:F4 tetcCAg4t! ctctitc4tl attggccatt caatatgace ggtcattagt
ogcctggct g tagtaacgecc ccoacttggo acggtaaatg ggcagtacat cc. a. af gggcg
t caat gggag ccgccccgtt ctcgtttagt gaagacaccg cocgtgocaa gggcct gict
acatgtacct goatacgttg gccatgttga tcatagooca accgoccaac aatagggact
agt acat caa goccgcotgg otacgtatta tggatggcgg ttigttttgg gacgoaaatg
gaaccgt cag ggaccgatcc gagtgactca tecccaftoa tttgettgcc tatotatatc,
cattgattat tatatggagt gaccoccgcc ttcoattgao gtgtatcata cattatgoco
gtcatagota tttgactcat cagc 1284t ¢ te.atcccta 28 ctccgc%
ccgt ooggat agact céage ¥ ' 33 g
aat aat gacg ggagtaiihf @G ﬁgé p%glacgggac gat geggttt aagt ot ecac
t ocaaaat gt gtgoattgga aggtatgtac acgctgtggg
ggtca 60 120 180 ' 240 300 360 420 480 540 600 . 660 720 780 840.
90d 955 <210> 5S€TI1B>01B16 host cells were transfected as described in Example -

8. The media supernatants wers, removed from eighteen to fourty hours

5 after the media change.

ELISA plates {Costar) were incubated.overnigh‘t at 4°C with 100 ul
of goat anti-human I9G (Sigma #13382, 1/1000 dilution in carbonate
' c:oatlng buffer) per well. All subsequent incubations lasted 1 hour at
C‘ i Foom temperature with washes (10mM Tris, 150mM NacCl, 0. 1% Brij-35,
10 pH8.0) between sach incubatlon. The wells were then blocked with
100 of 5% dry in PBS, followed by incubation with serially diuted
media éupernatants in dilution buffer (2%' dry milk, PBS, 0.05% Tween-
26] : This was followsd by‘ incubation ‘with with 100 4 of goat anti-
human [gG/HRP (Sigma #A602_Q,_ 1/5000 diiution in diiutioh_ 'buffér} per
15 well, followed by color development using 100yl of TMB mi.croweli
substrate. Thé reactions were stopped with 160,&[ of 1M H,S0,, and
read at 450 nm. Data is presented as the ratio of the expression of the

experimental signal peptldes to the human TPA Signal pept;de vector.

C - - Addmon of signal pept:des from either bovine aprotinin, chicken
20 lysozyme, or tobacco extensin to the, N-terminus of the human Fc
fragment allowed for efficient secretlon of hFc into call medla
supernatants of both cell Imes Results for B16 cells are shown in Figure
6,



<212> DNA . <212> Hepatitis B virus <400> 5 cagagtcagg ggtotgtatt
ttcctgctgg tggctccagt tcaggaacag taancoctgc tcogaatattgoctatcaca
tctcgtcaat ctccgogagg actggggacc ctgtgacgaa 3/19 <210> 6 <211> 57
<212> DNA <213> Herpes sinplex virus <400> 6 ataagctgca ttgegaacca
atagtcgccg tttttcgtgt gcatcgcgta tcac? C <210> 7 <211> 48 <212> DNA
<213> Hepatitis H virus <400> 7 etttgtacta ggaggctgta ggcataaatt
ggtetgttca ccagcacc ' -

Example 14. Use of the HBsAg, HSVgD and Flu-M2 plasmid

expression veciors for immunisation of mice

a. Preosraﬁon of c_artridges of immunisation

For each plasmid to be tested, 25m§ of 2 micron gold powder was
s weighed into a microfuge tube. After the a_dd'rtion of a 2504 aiiquot of

50 mM spermidine {Aldrich Chemical, Inc, Milwaukee, WI}, the tube was
vortexed and briefly sonicated. The gold was microfuged out, and the
spermldme replaced by a fresh 100t ahquot The gold was resuspendéd
by vlortexmg, after which 25ug of DNA was added to the ‘tube and

10 mlxed While the tube was lightly vortexed, 1004l of 10% CaCI
(Fujlsawa USA, Inc, Deerfield, L) was added to precnprtate the DNA onto
the go[d beads. The preolpltatlon reaction was allowed to 'proceed for 10
mlnutes on the benchtop, after which the gold was co!iected by a brief
mlcrofuge spin and washed three times with absolute ethanol {Spectrum _

15 O.uallty Products, Inc, Gardena, CA) to remove excess prempitatxon
reagents The washed gold/DNA complex was then resuspencied in 3.6
ml of 0.05 mg/mil. polyvmylpyrrohdone {360KD, Spectrum! Oualtty
Products Inc, Gardena, CA} in absolute ethanol. This slurry was then
_lnjected into a Tefzeld tube {(McMaster-Carr, Chicago, IL} iocsted in a

20 tube turner (PowderJect Vaccines) which coats the ;nsidegof;the Tefzela

‘ tube:. wit:h_ the gold/DNA complex. After the tube turming p;:rc:gqédure was
com;plstf:egl, the tobe was cut into 0.5” “shots” o.f vaooineéwhioh were
load?ed i'n“'éo the XR1 device (PowderJect Vaccines) for de!i;\fsry to the

mice.




<210> .8 <211> 523 <212> DNA <213> Hepatitis 38 virus <400> 8

t aacaaaaca ggggacattg tgtaaacagg tgctCcattt taaacaggct cetttacccc
cactggctgg gccgatccat gctcatagga aaaagatggg gttattecct aaacttcatg
ccanaagatc. atatt gt aca aaagatcaaa ectattgatt ggaaagtatg-tcaaaggatt |,
acacaetgtg gatatectge ettaatgect ttcactifct cgccaactta caaggccttt
gttgct oggc aaeggectgg tctgtgccaa ggcttgdcca taggccatca gcgcat gegt
actgcggaac tcctagccge ttgttttget antgacaatt ctgtcgtact ctcgcggi aa

gg-ttacgtaa cactgttttg gt o99dLSihblioh b ffFat Cteagtaaac gtg. tttgctg
ggaacetttg c.gcagueggt tata'ca@cfg}f——t‘rggaﬁg‘r .60 gaaaacttccl20 -

tggl atttge 180 gt atacaagc240 agtacat gae300" acgcaaccccS60
‘tggctectat420 Four to six week old mice were anesthetized with a mixture of

Ketasetd (Fort Dodge) and Rompuna {Bayer}. The bellies were shaved
with a pair of electric clippers to remove hair, and twe non-overlapping

5 “shots” of vaccine were delivered .via the XR1 device. {450psi} to the

shaved area. The animals were raturned to their cages and bled at six
_ weeks post vaccination. Balb/c mice were ﬁsed to evaluate the HBsAg
,e.xpre‘ssion vectors, and Swiss'Webster mice were used to evaluate th-e

HSV-gD and Flu M2 expression vectors.

10 Analysis of Sera for Anti-HBsAq ‘Antibodies

At six weeks, blood samples were harvested from vaccinated
animals. A volume of serum isolated from these samples was placed into
- wells of a react;on vessel supphed with the AUSAB® EIA Diagnostic Krt
(Abbott L,aboratones, Abbott Park, IL). The volume of sera added
15 depénded uipon the éntib;ady titer of the sample, and the sample was
diluted witﬁ sample dilution buffer to fall within values obtainable with a
gquantification panel panel. 200ul from each vial of the AUSAB®
Quantlﬁcatlon Panel (Abbott Laboratories, Abbott Park; IL) was added to
(___ T wells of thé reaction vessel. To each well a bead was added, after which
20 the vesssl was sealed and inéubated for twe hours at 40°C. The wells
| were then Washed of all I'iquid reaction corﬁpohents. To each was-hed
. well was added 2004 of conjug ate mix, after which the vessel was
. sealed and mcubated for two hours at 40°C. The Wells were then
washed of all liguid reaction components. The beads were transferred to
25 new tubes after which 300u 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 11® spectrophotomgtér {Abbott L aboratories,

Abbott Park, IL) . This spectrophotométer'caIculates the antibody levels




ctggagesaad480 tte.533 <210> 9 <211> 158 <212> DNA <213> Sim an

cyt onegal awi rus <400> 9 gtcagacaga cagacagtta tatgggctgg tecctataac
tctgccattg taaccecata 4/19 .. tagccagaca gttagcattg catctattga
tgatgtacta atgtattgta' accoccoctal20 tgccattgtc taactgtact aatgtatgat
attataccl58 <210> 10 <211> 131 <212> <213> Oryctclagas cual cu/ us
<400> 10 gatottettc catctgccaa aaattafggg gacatcat ga agccecttga

gcat ct gact 60 totggctaat aaaggaaatt tattttcatt gcaat agt gt

gttggaat Ur tdftégg%%iec wgoh%%?lkﬁqgg%bgd%jancg]oq th% sample with a standard

curve generated with the quantlﬁcatlon panel, These an‘tlbody ]eve!s
were then corrected for dilution factors. The data shown in Figure 7 are
the geometric mean titers of all animals vaccinated with a particular

5 veactor.

Analysis of Sera for Anti~Flu M2 Antigen Antibodies

98-well Costar medium-bidding ELISA plates (Fisher Scientific,
i’:’ttsburgh PA} were coated with a synthetic Flu M2 peptide (QCB !
Biosource, Hopkinton, MA) at a concentratton of 'lug/m[ in PBS
1o§ {Biowhittaker, Walkerville, MD) and. mcubated evermght at 4°C. The
: p[ates were washed three times with 10mM Tris {Slgma St. Louis, MQ) /
’ISOmM NaCl (Fisher Scientific) / 0.1% Brij-35 {Sigma}, then bIocked
with 5% dry milk (Bio Rad Laboratories, Melville, NY} in PBS for 1 hour
at roomitemperatdre All subsequent incubations were at room
15 temperature for one hour and washes between each lncubation were as
_ stated above Sample mouse sera, a standard {high tlter antl M2 mouse
sera} and a negative control (anti- HBsAg mouse sera) Were dlluted In 2%
dry milk / PBS / 0.06% Tween-20 {Sigma) and mcuba’ced in, the ELISA '
| plates. Goat anti- mouse [gG (H+L) biotin conjugated ant;body (Southern
20 Blotechnology Assoclate Birmingham, AL) diluted 1: 8000 :n 2% dry milk
l PBS / O 05% Tween-20 and streptavndm horseradish perox1dase _
conjugate {Southern Biotechnology) diluted 1:8000 in PBS / C. ’I%
“Tween- 20 followed. Color was developed using TMB subs’crate {BioFX,
OWangs Niilis, MD}. The reactions were stopped with 'IM HZSO4 and the
25 plates read at 450nm with an Emax precision mlcroplate reader
(Molecujar Devices, Sunnyvale, CA). SoftMax Pro 4,1 software
(Molecular Devices) was used to calculate endpoint titers using a four-
:paremeter analysis. Titers were normalized to the standard serum, Which
had a pre-determined titer, to miniﬁize assay-“ce-eesay and plate-to-plate

30 variation. Results are shown in Figure 7.




<211> 204 ' <212> DNA <213> Sim an cytonegal ovirus <400> 11
atatatactc tatgttatac tctatgatat acaatatata ctcatgaaca ctatgtactt60
ggtgtatgac tcattattgt ctgggacttg gttgggactt ggttggttgg gaagaatgtt 120
gtgcctgtac ttgtgctgtg ctgtggater caataaatgt gactatgttc aaaacactaal80
gtgocccegt gtcttcttta acta204 <2ig> 12°.<211> 162 <212> DNA <213>
Recpes sinplex virus 2 <400> 12 gaagacé&gc t ct aagggag. gggaggggag
ctgggctt gt gt at aaat aa aaagacaccg60 at gttcaaaa atacacatga cttctggtat
tgttttgcct tggtttttat ttooggg gg120 gggggcgt-gt gact i gaaaa

acaaat gcag acat gt SN : g 148NN AptibsdiBRIA <213> Ronan
papi ammavi rus type 16 <400> 13 5/19

98-well Costar medium-binding ELISA plates {Fisher Scientific, -

Pittsburgh, PA) were coated with HSV gD (V_rra[ Therapeutics, [thaca,
NY) protein at a concentration of 1ug/mIA in iJBS (Biowhittaker,

5 Walkerville, MD) and incubated ovemight‘at 4°C. The plates were
Weshed three times with 10mM Tris {Sigma, st Louis, MO} / 1560mM
NaCl {Fisher Scientific} / 0.1% Brij-35 {Sigma), then blocked with 5% dry
milk (Bio Rad Laboratories, Melville, NY} in PBS for 1 hour at room
’cernperature All subsequent incubations were at room temperature for

10, one hour and washes between each incubation were as stated above.

. Sampie mouse sera, a standard (high titer, anti-gD mousé sera) and a
negatrve control {anti HBsAg mouse sera) were diluted in 2% dry mllkr'
PBS {0 05% Tween-20 (Sigma) and incubated in the ELISA plates. Goat
arm mouse lgG {H -1} b]otm conjugated antrbody {Southern

15 B:otechnology Associate, Blrmmgham AL} diluted 1:8000 in 2% dry itk
/ F’BS l 0.05% Tween-20 and streptawdln horseradish perox1dase
con]ugate (Southern Biotechnology) diluted 1:8000 in PBS /0.1% -
Tween 20 followed. Color was developed using TMB substrate (BloFX

' Owrngs Mills, MD). The reactions were stopped with 1M H280 and the
( 20 p[a‘tes read at 450nm wrth an Emax precrsron microplate reader
' (Mo!ecular Devices, Sunnyvale, CA): SoftMax Pro 4.1 software
. (Molecular Devices) was used to calculate endpoint titers usmg a four-
. parameter analys:s Titers were normalized to the standard serum which
had a{ pre- determlned titer, to minimize assay-to-assay and pla“_ce-to~plate

25 variation. Results are shown in Figure 7,

According[y, nevei nucleic acid .constructs, compositions
comprising these constructs, and nucleic acid immunizetiontechniqdes
using ridese constructs have been desctibed. Although preferred
embodiments of the subject invention have been described in some

30 - detalil, it is understood that ebvious variations can be made without




aattgttaca tataattgtt gtataccata tataattttt ttttttgttt gtttgtttgt
cgacacaaac gttetgoaaa acgcacaaaa tgcaaacagg acttactatt ttttottt.tt
tattttoata tttttaataa actgttatta cttaacaatg cgtgcatcgg cacocaact
ttataaaaca <210> 14 <211> 3759 <212> DNA <213> Artificial sequence
<220> <223> pJV expression vector <2§g> <221> <222> <223> <220>
<221> <222> <223> 020> <221> <222> <223>

departing from the spirit and the scope of the invention as defined by the

-appended claims.




"Intron (1725)..(1857) Rat Ins luta msc feature (1).,(44) Tn903,
pl i C4R Remmants m sc feature (861)-(896) C21903., p3C4AN Remants

<320> <221> raise feature - <222> (897). (902) <223> p(JC19 NCS
<220> <221> <222> <223> pol yA signal %556). .(2686) rGLOR pA

CLAIMS

1. A nucleic acid construct comprising:
(i) a chimeric promoter sequence which 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
region of the hCMV major immediate early gene;

(i)  acoding sequence in operable linkage with the chimeric promoter:

(i)  a non-franslated leader sequence which is selected from the HBVpreS2
antigen sequence, HBV e-antigen sequence and HSV type 2gD antigen
sequence and which is in operable linkage with the chimeric promoter;
and

(iv)  an enhancer sequence which is derived from a 3' untranslated region
(UTR) of a HBsAg sequence or a simian CMV immediate early gene
sequence, which is in operable linkage with the chimeric promoter and

which is downstream of the coding sequence.

2. A nucleic acid construct accdrding to claim 1 wherein:
(i) the hCMV immediate early promoter sequence (a) comprises SEQ ID
NO:1 or a functional variant thereof with at least 90% homology; and/ or
(i)  exon sequence (b) comprises SEQ ID NO:2 or a functional variant
thereof with at least 90% homology.

3. A nucleic acid construct according to claim 1 or 2 wherein the heterologous
intron (c) comprises a sequence selected from rat insulin gene intron A sequence,
chicken keratin gene intron A sequence, chicken cardiac aciin gene intron A
sequence and a functional variant with at least 90% homology to a said intron A

sequence.

4, A nucleic acid construct according to claim 3 wherein the rat insulin gene
intron A sequence comprises SEQ D NO: 3, or a functional variant thereof with at

least 90% homology.



<220> <221> <222> <223> polyA site (2647)-(2647) PolyA Site 1 6/19
<220> <221> pronoter <222> (903)-(1587) <223> CW Pro <220> <221>
3TUTE <222> (2012)-(2544) <223> HEVenh <220> <221> 5| UTA <222>
(1964) - (1904) <223> 5' -0111 of SWprgy82

5. A nucleic acid construct according to any one of claim 1 to 4 wherein:
0] the non-translated leader sequence is selected from SEQ (D NO: 5,
SEQ ID NO: 6, SEQ ID NO: 7 or a funciional variant with at least 80%
homology to any one of SEQ ID NOS: 5 to 7; and for
(i) the enhancer sequence is selected from SEQ ID NO: 8, SEQ ID NO: 9,
or a functional variant with at least 90% homology to SEQ ID NO: 8 or 9.

6. A nucleic acid construct according to any one of claim 1 to 5 which comprises:
(i) a polyadenylation sequence; and/or
(i)  asequence encoding a signal peptide.

7. A nucleic acid construct according to claim 6 wherein:

(i) the polyadenylation sequence is a polyadenylation sequence of a gene
selected from the rabbit 8-globin gene, human papilloma virus (HPV)
early or late gene, the HSV-2gB gene, a simian CMV immediate early
gene and HSVgD late gene, or a functional variant with at least 90%
homology to any one of said sequences; and/or '

(i)  the signal peptide is selected from human tissue plasmincgen activator
signal peptide (hTPAsp), aprotinin signal peptide, tobacco extensin
signal peptide, chicken lysozyme signal peptide, or a functional variant
with at least 90% homology to any one of said sequences.

8. A nucleic acid construct according to claim 7 wherein the polyadenylation
sequence is selected from SEQ ID NO:10, SEQ ID NO:11, SEQ 1D NO:12, SEQ ID
NO:13, or a functional variant with at least 90% homology to any one of SEQ ID
NOS: 10to 13.

9. A nucleic acid construct according to any one of claim 1 to 8 wherein the
coding sequence encodes an antigen.

10. A nucleic acid construct according to claim @ wherein the antigen is an antigen
of a viral, bacterial, parasitic or fungal pathogen, an allergy antigen or a cancer
antigen.



<220> <221> Ease feature <222> (1718)..(1724) <223> Eanm Egl fusion
<220> <221> m sc feature <222> (1985)-(1997) <223> ATG Nhe <220>
<221> luso feature <222> (1980)-(2011) <222> CDS insertion site
<220> <221> m sc feature <222> (2545) 4(2555) <223> unknown <220>
<221> exon <222> (1588)-(1718) <223> Exon 1/2. <220> <221> al so
feature <222> (2683)-(3759)

11. A nucleic acid construct according to ¢laim 10 wherein the viral antigen is a
HPV, HIV, H8V1, HSVZ, influenza virus, Hepatitis A virus or Hepatitis B virus antigen.

12. A nucleic acid construct according ta claim 11 wherein the antigen is HBsAg.

13. A nucleic acid construct according to any one of claims 1 to 8, wherein the
coding sequence encodes an ADP ribosylating bacterial subunit A and/or B subunit,
or a functional variant with at least 90% homology to a said subunit.

14. A nucleic acid construct according to claim 13 wherein the bacterial subunit is
selected from Cholera toxin subunit A, Cholera toxin subunit B, £.colf heat liable toxin
subunit A, E.colf heat labile toxin subunit B or a functional variant with at least 90%
homology to any one of said subunits.

15. A nucleic acid construct according to any one of claim 1 to 14 which is a DNA
plasrmid.

16.  Coated particles, suitable for detivery from a particle mediated delivery device,
which particles comprise carrier particles coated with a nucleic acid construct
according to any one of the preceding claims.

17.  Coated particles according to claim 16 wherein the carrier particles are gold or

fungsten.

18. A dosage receptacle for a particle mediated delivery device comprising coated

particles according to claim 16 or 17.

19. A particle mediated delivery device loaded with coated particles according to
claim 16 or 17.

20. A particle mediated delivery device according to claim 19 which is a

needleless syringe.



7/19 <223> pliCl9 <220> <221> vise feature <222> (45)..(860) <223>
Hada (nP03) conpl enment ttacaaccaa ttaaccaatt ctgattagaa aaactcat cg60
tttattcata tcaggattat caataccata tttttgaaaal20 agaaaagtca ccgaggcagt
t ccat aggat, ggcaagat ec180 gact agt eca aggt caat aq
aacctattaa.tttoccet cg240 tdi gaaatca ccat gagtga
cgact gaat c. eggt gagaat 300 tttccagact tgttcaacag
gccagccatt. aeget cgt ca360 caaaccgtta ttcattcgtg
at t gegoct g. agegagacga420. aggacaatta caaacaggaa tcgaat gcaa
coggcgcagg480 aatattttca ectgaatcag gatattettc taatacctgg. 540

21. A pharmaceutical preparation comprising a nucleic acid construct according to

any one of claims 1 to 15 and a pharmaceutically acceptable excipient.

22.  Avaccine comprising a nucleic acid construct according to any one of claims 9
to 12.

23. A vaccine according to claim 22, further comprising an adjuvant construct
according to claim 13 or 14,

24.  Anin vitro method of obtaining expression in mammalian cells of a polypeptide
of interest, which method comprises transferring into said cells a nucleic acid
construct according to any one of claim 1 to 15 or coated particles according to claim
16 or 17.

25.  An agent for immunization comprising a nucleic acid construct according to any
one of claims 9 o 12. '

26.  An agent according to claim 25, wherein the immunization is against infection
by a pathogen, allergy or cancer.

27.  An agent according to claim 25 or 26 wherein the agent is to be delivered by
injection, transdermal particle delivery, inhalation, topically, orally, intranasally or
transmucosally.

28. An agent according to claim 27 wherein the agent is delivered by needleless

injection.

28. A nucleic acid construct comprising:
(i}  achimeric promoter sequence which comprises:
(a) ahCMV immediate early promoter sequence:
(b) exon 1 and at least a part of exon 2 of the hCMV major
immediate early gene; and
(¢} a heterologous intron provided in place of the intron A
region of the hCMV major immediate early gene;



cgeagfrggtg agtaaccatg catcatcagg agtacggat a600 aggcat aaat
tocgt eagcc: agtttagtot gaccatctca660 getacctttg ccatgtttca gaaacaacta
t ggcgcat cg720 gattgtcgca catgattgec cgacattate gogagcccat 780
atccatgttg gaatttaatc geggcctcga gcaagacgtt840 aacacccatt gtattactgt
ttatg-taago agacaggt og900 ttgcatacgt tgtatutata tcataatatg
tacatttata960 ccgccatgtt gacattgatt attgactagt tattaatagt 1020
gttcatagcc eatatatgga gttecgcgtt acataactta 1080 tgaccgccca
acgacceccg cccattgacg tcaataatga. 1140 ccaataggga etttccattg
acgtcaatgg gtggagtatt 1200 gcagtacatc aagtgtatca tatgccaagt
cagaccccta 1260 Uggccegect ggcattatgc ccagtacatgaecttacggg 1320
at ct acgt at t agtlht cgecloring siés for dnsgrtigat of sy geding 88yueoc tngepesafde linkage
ggtttgadta acggggat {jin %Q‘,‘ﬁgﬁéfi‘cz}?&n&éﬂo agtttgtitt ggcaccaaaa
t caacgggac tttecaaaat 1500 ttgacgcaaa t gggeggt ag gcgt gt acgg
t gggaggt ct  156diigt gaAeetrgrgat @agwﬁamncgg@m%a@ sejedted fremdec HBGr4Sal
Arg Set Pro Sy Asps jaht - gac
igBn Bequehtd HRVe an%‘eh @b lierich Qné‘ﬁl‘::‘.\/tstg[t;e lfgflﬁéa%@%n

acc ggg acc.gat cca goo -hocAugqgi. 662 a Val Lou T et | Asp
Thr Sl'y Thr Asp Pr oSAUgnes3ndaARich is in operable linkage withythg £birepsic ryenoter g
gaa cgc gga ttc cooagf g cca aga gtg actl7.2.0 Ala SIy Asn Sly Ala |leu

GQu Arg SIy Phe, Pro Val, Pro Ary Val qihr
9 y %vf an enhancer sequence wﬁch is derived from a 3' untranslated region

(UTR) of a HBsAg sequence or a simian CMV immediate early gene
seqguence, which is in operable linkage with the chimeric promoter and
which is downstream of the cloning site.



8/ 19 303540 cac cgt cc ggatctcagc aagcaggtat gtactotcca gggtgggcct

ggettoccca
coct aacaaa
coccact ggc

gtttgcgtiat,

cotttctocc
ccaccgct gg
cagggatttg
aggcctattg
ggaact gaca
aggaaagaac
atccggtaac a
gattttggtc a
acattttgct
aacagt aaac
acgaacat gg

at gggtt acg
t t agaaaact

1768 Hi s Azg gtcaagactc tgcctcaacc gctggtggcet tcaatctccg
tt g5gUgaoa toct gt aaac tgctgctcca agctaaacag gaacctttac.
tctgccgatc aaagctcata tacgtatgat tctgacttct gtgtctatca
ggct geggcg gggat aacgc aggccgcgtt gacgctcaag ctggaagctc
cggt gt aggt gatgcgcctt cactiggcagc agttottgaa' ctatgctgaa
gatct caaga cacgttaagg attaaaaatg accaatgctt ttgectgact
ctgactatct. ccagttcagg cgaggactgg acaaaaagat ttgccacaag
tttacacaat gctttcactt cccgttgcto tggggcttgg catact'gecgg
atttttocct ggctaataaa cieag@emgfanicgggcgctct agccgtatca
gctggcgttt t cagaggt gg cctcgtgcgc ttagggaagc .cgttcgcectcc

ccac%gg g ?gtggcct gccagttacc tagcggtggt agatcotttg

A agtgag agggacgctg tgggctottc tottacatgt

18928 t TEHYGL Y gareEagag tcaggggtot gtattttcct 1888
cabget £mrgze at.atisgaeinc tcacatctog 1948 ggaccctgtg
ct agegggcc cagatctggg 2008. ggggttattc cctaaacttc
i%g%g ag 2068 atcatattgt acaaaagate aaacactgtt

ggaaagt atetca' aagg attgt.gggtc ttttgggctt 2188
<170> Patentin versicn 3.1

C<210> 1

<211>
<212>
«<213>

685
‘DNA

‘Human aytomegalovicus

<400> 1

aatatégget attggecatt gomtacgttg tatctatate atastatgha catttatait 60

ggétcatétc caatatgace geeatgttga cattgaftat.téactagétq tiaatagtaa 1240

teaattacgg ggtcat#agﬁ tcatagoeoa tétatggggt_tcégcgttac ataacttacg | 180

gtaaatgécc cgectggetg accgeccaac gaccoocges cattgacgte aatzatgacg 240

tatgttccoeca taétaacgcc aatagggact titccattgac gtcagtgggt ggagtatitta 300

cggtaaactyg cceacttgge agtacaztcaa gtgtatcata tgcéaagtcc geeccetatt 380

gacgtcaaty acggtaaatg gcéégcctgg cattatgocs agtacatgas cttacaggac 420

tttectactt ggeaghacat ctacghatta gteategeta ttacecatggt gatgcggﬁtt 480
. tggeagtaca ccaatgggey tygataghgg tttgactcac ggggatttce aagtctocac 540

cecaktgacg teaatgggag ttbgbtitgy caceesaate aécggéactt tdoaaaatgt 60D
© egthataace cegeccceght gacgoaaatg ggcggtaggc atgtacggtg ggéggtctat 660

ataageagag ctegittagt gaace éBS

<210> 2

<21i1> 131

<212> DWA

<213> Human cytomegalovirus

<400> 2

gtoagatege ctggagacge catccacget ghtittgacct ccatagaaga caccggaace &0

gatccagcct cogeggacyg gaacgatgea dhggaacgeg gattccccgt gccaagagtg 120

actcaccgtc c 131

<210> 3
<211> 135




gt ggat at cc
tt acaaggcc
caagtgtttg
ttgtggctcc
attctgtegt

tt at ggggac.

atagtgtgtt
gggagaggcg
gct cact caa
aaggccagca
t gacgagcat
gcgtttcocc
gt ggegat t t
acccoccgtt
gacttat cgc

tgccttaatg: catttgtatg catgtataca 2248 tctcgccaac
tttctaagta aacagtacat 2308 ggcaacggcc tggtctgtgc
ct gacgcaac 2368 ccataggcca tcagcgcatg cgtggaacct
2428 aactcctagc cgottgtttt gctcgcagcc ggtctggagc 2488
cctatcgcgg aaatatacat cgtttcgatc 2548 ctgccaaaaa
at cat gaagc ccettgagca 26081ygaaatttat tttcattgca
ggaatttttt 2668 attctycatt aatgaatcgg ccaacgcgcg
2728 tccgattcct cgctcactga. ctcgctgecge toggtcgttc 2788
Fgyeggemat acggttatcc acagaat cag 2848 at gt gagcaa
2030 8Eg Raasdt aaaa 2908 ttccataggc tccgccoccce .
cacaaaaat c 2968 cgaaacccga caggact ata aagat accag
3028 tctoctgttc cgaccctgCc gcttaccgga tacctgtccg 3088
8%t dgct ¢ acgetgtagg tatctcagtt 3148 aagctgggt gt gt gcacga
@agfae%ﬁga@esﬂ@w@c ttgtesgomt (fgoatioct davcartgy haatacat €0

%@eﬂigaggg acgetatagy chotbetett scatgtacct ttigotagec teeacoetga iz0

ctatecttcea ggtea i35
<210> 4
~<211> 955
<212> DHA
<213> : Artificial sequence
<22.0>
<223> Chimeric promoter sequence
<400> 4 o
aatattggcﬁ attggeoatt geatacgtig tatcbatate ataatatgta ecatttatatts - 60
ggctca?géc caatatgace gecatgttga cattgatiat égaatagtta ttaﬁtagtaa ) 120
tcaatt%cég ggtcattagt tcatagccﬁa tatatégagt tecgegttac ataacttacy 180
gtaaatggcc cgcctggctg.accgcccaac-gacccccgcc Eattgacgtc aataatgacy T 240
tatgttccca tagtaacgee aztagggact ttecattgac gtozatggot ggagtattta 300
cggtaaéctg cocacttgge agtacateaa gtgtatcata tgeocaagtec gecccocotatt 3860
gacgtcaatg acggtazaty goccgectgg cattatgoes agtacatgac cttacgggac 420
tttcctactt ggcagtacgt ctacgtatta gteategota ttaccatggt gatgoggtit 480
tggcag%aca ccﬁaﬁgggcg tggatagogg tttgactcac ggggatttcﬁ aagtotecac | 540
cccattgacg teaatgggag ttigttttgg caccaaaatec aacgggactt técaaaatgt 600
cg\:aataacc cegeccogtt gaegeasatg ggeggtagge gtgtacggty ggaggtotat €60
ataagcag;g ctogtttagt gaaccogheag ategeetgga gacgeoceatoe acgotgtbtt 720
' gacctcca%algaagacaccg ggaccgatcee  ageetcegeg gecgggazcg gtgcattggh 780
, acgcggattc cccgbgeeaa gagtgactea cagbtecggat ctocagoaage aggtatgtas 840
tLtccagggt'gggcctggct teococagtea agactecagy gatttgaggg acgetgtggg BOU-
ctcttctcét acatgtacct tttgetigee tcaacnqtga ctatotteca ggtcé 955
<218> 5
<211> 121
<212> DNA .
<213> Hepatitis B wizus
<400> 5
cagagteagg ggtetgtatt ttoctgetgg tggotocagt tecaggzacayg taaachtgc 60 '

tecgaatatt gooctotcaca tctogtcaat ctocgegagg ackggggace ctghgacgaa 120




aacaggatta
acact agaag
ctottgatcc
agaaaaaaag
at gagatt at
gt at at at ga
totatttcgt
Artificial

gcagagcgag gtat gtaggc ggtgctacl ag 3328 aact acggct
aacagtattt ggtatctgcg 3388 ttcggaaaaa gagttggtag
ggcaaacaaa 3448 ttttttgttt gcaagcagca gattacgcgc

3508 atottttcta eggggtetga cgctcagtgg aacgaaaact , 3568
caaaaaggat cttcacctag atccttttaa 3628 tcaatctaaa

gt aaacttgg tctgacagtt 368&ngcacctatct cagcgatctg
tcatccatag 3748 3759 <210> 15 9/19 <212> DNA <213>
sequence <220> <223> Priner <400> 15 _ _
o ] . - 121

<210> § .

<211> B7

«<212> DNA

<213> Herpas simplex virus

<400> €

atzagetgeoa tigegaaccoca ctégtcgccg tttttegtgt goategegta toacgge 57

<218> 7

<211> 48

<212> DHA

<213> Hepatitis B virus

<480> 7
ctttgtacta gogaggetota ggeataaatt ggtetkgitoa ccageace . 48

<210> - 8

<211> 533

<212> DNA

<213> Hepatitis B vizus

<400> 8

taacaaaaca aahagatggg gttatteeot aaactteatg gotizogitaa ttogamagtig 80
goggacatty @oacaagatc atattgtaca amagatecana cactghiita gaasacticc 120
tgtasacagg cotattgatt ggaaagtatg teaaaggatt gtgggtetit tgggettige. 180
tgctdcattt acacaatgtg gatatcotge cttastgeet ttgtatgeat gtaéacaagc 240
taaacagget ttca&tttcp cgocaactta caaggocttt ctaagtaaac agtacatygaa 300°
ciotttacece gttgetegge aacggecigg tetgigecaa gtgbihgetg acgcaacccé 360
cactggetgg ggetiggeea taggoeatea gogeatgogt ggﬁacétttg'tggctcctct 420

" gocgatocat actgeggaac tﬂcfagccgc tegtiitqot cgoagneggt citggagcaaa 480

goteatagga actgacaatt ctgtegtoot etogeggaza tatacategt the . B33

<21D0> 9

<2ii> 158

<212> DNA

<213> Simisn cytomegalovirus

<400> 8
gtcagacaga cagacagtta tabgggetgg teectataac tetgocattg taacgccata 80




waggat ccq gacggt gagt cactetit qgc acggggaato Cg42 <210> 16 <211> 21
<212> DNA <213> Artificial sequence <220> . <223> Priner <400> 16
wat gaatt q gat cat aaca2l <210> 17 <211> 23 <212> NA. <213> Artificial
sequence <220> <223> Prlner <400> 17 : ccqcoanaca.tggageacat.cqc23
<210> 18 <211> 33 <212> DNA <213> Artificial sequence <220> <223>
Primer <400> 18 <210> 19 <211> 29 <242> DNA <213> Artificial
seqguence : ' : : i ..

tagecagaca gttageattg catctatige tgatgtacta atgtatbgia’ acccccc:.cta 120
tgooattgte taactgtact aatgtatgat attatacc 158

<210> 10

<211> 131

<2L2> DH&

<213> O:yctolagﬁs cuniculus

<400> 10 _

gatetttite cototgeeaa aaattatg;;g gacateatga agececctbga geatctgact 60
totgygotaat aaaggazatt tattttcatt geaatagigt gttggaattt, tttgtotete 120
tcacteggaz g . ' _ C 131

<210> 11
211> 204
T <212> DHE
<2J:3> Simian eytomegalovitus

<400> 11 . .
atatatactc tatgttatac totatgatat acaatatata ctoatgamea ctatgtactt 60

. gotgtatygae tcattatigt ctg'ggacttg gttgggactﬁ gottagttgg gaagaatgtt 120
gtgectgtae titgtgetgtg ctgtggatet caatazatgt gactatgtte aaaacactéa 180
gtgeccoeglh gtettottta acta ) ' ‘204

<210> 12

_<21)> 163

212> DA ' E -
<213> Herpes sim;plax virus 2

<400> 12 . . o . -

gaagacgage totaagggag é‘ggaggggag ctaggettgt gtatzaataa aaagacaccg' &0

atgttcaaaa atacacatga.cttctggtat togtittgeet tggtttttai ttgggggogg 120
. gggggc_'gtg"t cactagazaa acaaatgeag acatgtgeta acg 1863

<210> 13
<2i1> 191

<212> DNa ,

<213> Human papillowaviras type 16

<400> 13




<220> <223> Primer <400> 19
20 <211> 26 <212> DNA <213> Artificial
<400> 20 ggaggat cca tcagcaagca ggtatg <210> 21

. :ggaggat cct gacctggaag atagtcacc <210>.

sequence <220> .. <223> Priner
<211> 33 <212> DNA

.<213> Artificial sequence <220> <223> Priner <400> 21

5/19

aattgtiaca tataatrgbt gbataccata acttactatt téttcttftt tatttleata 60
tatasthtitt thibbtbtgbtt gtttgtttgh titttaataa actgtiatta cttasceatg 2

cgacacaaac gttetgeaaa acgcacsaaa cgtgeatogy ctacecaact ttataaszaca i80

tgeaascagyg o

<210>
<211>
<2i2>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221
<222>
<223

<220>
<221>
<222

(j“ <223>
<220>
<z221>

<239>
<223>

<220>
<221>
€222>
<223>

<2205

<221>

- <2225
' <2235

14
3759
DHA

Artificial sequence
POV expression wectoxr

Intron
{1725} .. {1B57)
Rat Ins Inta

misc Ffeature
(1) .. {44) )
T™S03, pUCIK Remnants

misq;feature
(B6l) .. (856)
Tn903, PUCLK Remnants

mise festure -

- {B97) .. (902)

pUCL9 MC2

polyd signal
(2636) .. (268¢€)
rGLOB pA

polyd site
(2647) .. (2647}
PolyA Site 1

191




ggagct agcg ggcgtttgac ctcoggegta «ggg32 <210> 22 <211> 37 <212> DNA

<213> Artificial sequence 11/19 <223> Prinmer <400> 22 ggagaattca

gat ctect at agtaaaacaa tggctgg <210> 23 <211> 25 <212> DNA <213>

Artificial sequence <220> <223> Prinmer <400> 23 ggagctagcc ttataaccga

ggtcg <2/ 0> 24 <211> 30 : <212> DNA <213> Artificial sequence _ _ .
6/19

<220>

<221> promocter
<222>  (903) .. {1587)
<223> CMV Pro

<220>

<221> 3'O07TR

<222> (2012)..(2544)
<R23> HBVenh )

<220

<221> 5'UTR

£222>» (1864} .. (1964)

<223> 5'-UTR of HBV pre-52

<220>

<22£L> misc feature
<2z2>  (1719)..(1724)
<223> Bam/Bgl fusion °
<220> -
<221> misc_feabure
<222> (1985)..{1987)
<223> AIG-¥he

<220~

€221> misc feature

<222%> (1988} .. (2011}
<223> CDS insaxtien site .

<220>

<221> nisc featuze ‘
<222> (2545) .. {2555)
<2é3> unknown

<220>

<221> exon

<222> (1588)...(1718)
<223> CMV Exon 1/2

<220
- <221> misc feature
<222> (2693)..(3759)




<220> <223>

25 <2741> 27 <2/ 2> DNA <213> Artifici al

.Priner

<400> 2.4 ggaagatqtc cttactccag ctotatgetg.

sequence

<210>

. <220> <223> Pri ner:

<400> 25 ggcgaattcc ttccgagtga gagacac <210> 26 <211> 43 12/19 <212>

DNA <213> Artificial

<223>

<220
<221>
<3222>
<223>

<400> 14

ggegtaztge
agoatdzaat
ééccgtttct
tggtatcggt
tcaazaataa
ggcaaaaget
toaanateac
aatacgegat

aacactgcoeoa

_aatgotgttt

aaatgetiga
tctgtaa&at
ggettcecat
ttataccoat
tecoegttgas
acaatattgg
ttggétcatg
éatcaattac

cggtaaatgé

-cgtatgttas
taegytaaac

ttgacgteaa
actttectac
tttggcagta
acegeatiga
gtegtzataa
atataagcoag

pUCl3

nisc feature
(45) .. (880)
Kan® (Tn303) complement

tetgccaghy
gaaactgoaa
gtaatgaagy
ctgcgattcc
ggttatozag
tatgeatite
tegeateaace
cgetgitaza
gcgcaﬁcaan

toecggggat

tggteggaag.

cattgécaac
acaatogata
ataaatéagc
tatggoteat
ctattggeca
tocaatatga
ggggtecatta
cccgoohgge
catagtaacg
tgoooactig
tgacggtaaa
ttégcaétac
caccastgag
cgteaatgga

coocgococy

thacaaccaa
thtaticata
agaaaactes
gactogtoca
tgagazatea
tttogagact
cazageghta
aggacaatta
aatattttea
egeagtggty
aggeataaat
@céacctttg
gattytcges
atceatgbtg
aacaccectt
ttgeatacgt
cegecatgtt
gttecatageo
toacegooca
e¢ecaataggga
geagtacate
Eggcccgcct
atctacgtat
cgtggatage
agtttgttte
tihgacgeoaaa

719

ttaaceaatt
tcagééﬁtat
cogaggeagh
acatecaatac
cocatgagtga
tgtteancay
ttoattegtg
caaacaggaa
cctgaatoag

agtaaccatg

teegtoagee.

cocatgtttca
cotgatigees
géatttaatc
gtattactgt
tgtatctata
gacatitgatt
catatat:gga
acgacccccé
ctttocatig
aagtgiatea
ggcattatge
tagteatege
ggtttgacte
ggqaccaéaa

tgggeggtag

Secill ence <220> <222> Pri ner

ctgattagaa
caataccata
teecataggat,

aacctattéa_

<400> 26

aaaétcatcg
titttgeaaa
ggcaagatec
tttcoootey

cgactgaate .cgogtgagaat

gocagecatt

attgogeetg’

tegaatgeaa
gatattotte
catcétcagg
agtttdagtet
gaaacaantd
cgacattaté
goggdrcbcga
timtgtaage
teataatatg
attgactagt
gttecgegtt
ccecattgacy
acgteaatag
tatgccaagt
ccaghkacatg-
tattacc%tg
acggggattt
tﬁaacgggac
bcgtgtacgg

acgotegtea
agogagacga
ceggegeagg

taatacctgg

agtacggrta

gaccatotea

tggegoateg
gegaganoat
gcéagaégtt
agacaggteg
tacatttata
tattaatagt
acataactta
teaataatga -
gtggagtatt
cegancocta
accttacggy
gtgargcggt
ccaagtcécc

ttteozaaat

tyggaggtet

agetogttta gtgaace gic aga teg cect gga gac gee atc cac
Val Arg Ser Pre Gly Asp Ala Ile His

1-

5.

gct gtt ttg aec toce ata gaa gac acc ggg acc.gat cca gee tes gog
Ala Vel Leu Thr Ser Ile Glu Asp Thr Gly Thr Asp Pre Ala Ser Ala
i5

i¢

20

‘25

gee ggg aac ggt goa thtg gaa cge gga thke com gty cez aga ghyg acht
21z gly Asn &ly Ala Lew Glu Arg Gly Phe Pxo Val Pro Avy Val Thr

60
120
180
240
300
380

420,

480
540
EDQ
€60
720
780
840
900
960
1020
1080

- 1140

1200

1260

1320
1380
1440
1500
1560

1614

lge2

1710




ggagt at aca tttaaagggc cctaacaaaa caaaaagatg ggg43 <210> 27 <211> 31

<212> DNA <213> Artificial

gi agetagct cgtttacttt gaccaagaac g31 <210> as <211> 36 <2/2>
sequence <220> <223> Primer <400> 28 .
<210> 29 <211> 29 <212> DNA <213>
<210> 30 <211> 26

<213> "Artificial
ettatttttg acaccagacc aact gg36
sequence <220> <223> Pri n&¥® <400> 29

Artificial

sequence <220> <223> 2r5i ner <400> 27

<212> DNA <213> Artificial sequence <220>

cac ecgt co

His Arg

gteaagacte
tgucteaace
getggtgget
teaatotecy
cooctancaaa
ttgggggaca
tectgtaaac
‘toetgoteoca

agctaaacag

gaacctttac

_ccccactggé

tctgccgatq
saageteata
tacgtatga#
tctgacttcﬁ

gtgtctctc;
gtttgcgtaﬁ

ggetgeggeg

sggataacge,

aggeegegtt
gqacactcaag
ctggaagate

- actttotaca

cggtgtaggt
getgegestt
cactggeage

agktcttgaa’

ctatgetgaa
ccgccgctég
gatctcaaéa
cacgttaagy
attaaazaatg
aceaatgott

ttgcctgact

<210> 15
<211> 42

30

gyatcteage

cagggatittg

ctgactatet”

ccagtteagy
cgaggactgg
acaaaaagat
ttgooacaag
aggoctattyg
tttacacaat
getttcacth
cecegttgete
tgéggcttgg
patactgggg
ggaactgaca
ctttttoock
gygctaataaa
ctéggaagga
tgggegetet
ageggtatbea
aggaaagazc
getggeghtt
toagaggtgy
cctegtgege
ttcgggaag?
‘egttogotoe
atoeggtaac
ageeactggh
gtggtggect
gﬁﬁagttacc
tageggtggt
agatectttyg
gatttiggta
aagttttaaa
aatecagtgag

C

aagcaggtat

agggacgety
tceaggteag
aacagtaaac
dgoacgeighy
ggggttattc
ateatatight
attggaaagt
gtgogatatec
tetegecaan
ggcaacggea
ceataggona
aactectage
attctgtegt
ctgccaaéaa
geaaatttat
atictgoatt
tcegettect
gotcacteoaa,
atgtgagcaﬁ
ttcc&taggc
cgaaaceecga
tetectgtte
gtggegetit
aagetggget
tatogtettg
azcaggatta
aactacgget
ttcggaaéaa
ttitttgtit
atctttteta
atgagattat
tcaatctaaa

geacctatct

35

.gtactctccé

tgggetottae
gatceeagay
ectgetocga
acgaaeqtgg
cetaaactte
acaaaagaté
atgtcanagy
tgecttaaty
ttacaaggee
tggtetgige
teagegcatg
agaottgtittt
ectetegegy
ttatggggac
ttteattgea

aatgaatcgg
Egctcactga.

aggcggtaat
aaggecagea
tocgeececce
caggactata
cgaécctgéc
ctoatagate
gtotgcacga
agtocagoea
geagagegag
acactagazg
gagttggtag
geaagoagoa
cygggtetaa
casadaggat
gtatatatga
cagegatatg

gagtgggect

totktacatgi
teoaggggtot
atattgecte
ctagogggec
atgugttaeg
aaacactgkt
attgtaggtc
cetttgtatg
tttetaagta
caagtgttbg
cgtggaacch
gotogcagoo

aaatatacat

.ateatgaage

atagtgtott
ccaacgageg
etegotgege
acggihtatce
aaaggooagg
tgacgagoat
aagataccag
gectiacegga
acgctgtagg
aceceeceghlk
ggtaaéacac
gtatgtagge
aacagkattt
;tcttéatcc
gattacgoge
cgctcagtég
cttecacetag
gtasacttge
tetatttegt

40

ggottaceca

acettthgot
gtattttect
tecacateteg
cagatotgyy
taattggaag
ttagaaazct
ttthgggett
catgtataca
aacagtacat

ctgacgoaac

ttgtggetca

gytctggage
cgtitegate
ecctigagea
ggaetthttt
gggagaggey
teggtogetc
acagaateag
aaccgtazaa
cacaazaate
gegtitecce
tacctgtecy
tatctecagtt
cagcccgaéc
gacttatcgo
ggtgctacag
ggtatetgeg
ggeazacaaa
agasasasaag
aacgazaact
atccttttaa
tcﬁgacagtt
tcatccétag

. DNA

ggaagat & c

1768

igas
1888

. 1948

2008
2068
2128
2188
2248
2308
2368
2428
2488
2548
2608
2668 7
2728
2788
2848

‘2908

2968
3028
3088
3148
3208
3268
3348
3388
3448
3508
3568
3628
3688

"3748

3789




<223> Prinmer <400> 30 cgtaatgctc tgccagtgtt acaacc26 <210> 31 <211>
20 . 212> DNA <213> Artificial sequence <220> <223> Primer . <400> 31
gamagat ct ¢ agcaaecagg20 <210> 32 <211> 47 <212> DNA <213> Artifici al
sequence <220> <223> Prinmer <400> 32 gga4dgatcct. gacct ggaag at agt caggg
tt.gaggcaag caaaagg47 <210> 33 <211> 12 <212> DNA . <213> Artificial

sequence <22.0> 13/19

<212> DHNA
<213» Artificial segquence

<220>
<223> Primer

<4QD»> 15
ggaggatecg gacggigagt cactobtage acggygeate og 42

<210> 18§
<211> 2L |
<212> DA
( . <213> Artificial sequence

<220>
<223> Primer

<400> 16 .
ggtgaatétg gotecataaca ¢ ) ' . T 21

<210> 17

<211> 23

<212> D‘EIA

<213> wficial sequence ‘

. <220> _
C.. <223> Prinexr

<4Q0> 17

ccyeogaaca  tggagaacat- ego ' . 23

<210> 18 -
<2il> 33 ) l

<212> !SNA .

<213> 2Artificial seguence

<220
<223> pPzimer

<ADD> 18
, cacagatatt theabbtagggt ttazatgtat ase 33



<223> Prinmer <400> 33 ctagcgggcc cal2 <210> 34 <211> 12 <212> DNA
<213> Artificial segsence <220> <225> Prinmer. <400> 34 gatctgggcc
cgl2 <210> 35 <211> 28 <212> DNA <213> Artificial sequence <220>
<223> Priner <400> 35. ggagetagca tcatntcagt tgaggagg28 <210> 36
<211> 28 .<212> DNA <213> Artificial sequence <220> <223> Pri ner
<400> 36 ggtagatatc ctcatgtotg ctcgb¥fc28

<2l0> 18

<2ii»> 29

<212> DNA

<213> ORArtifiecial sequence

£220>
<223> Primer

<400> 19 ]
guaggateoct gacctogaag atagtoace 28

<210> 20

<21.'I.>' 26

<212> DNA _
<213> Artificial st-aq'uenc:a

<220>
<223> PBrimer

<400>. 20
ggaggateca toageoaagoa ggtatyg 25

<2:10> 21
<211> 33
<212> DA
<213 Artificial sequence

220>
<223> Primer

<400> 21
ggagotageg ggogtitgac chacggegto ggg ' . 33

<2lo> Z2

<211> 37

<212> DI&A ,
<213> Axtificial sequence

<220~



<210> 37 15/19 <212> DNA <213> Artificial sequence- <220> <223>
Primer <400> 37 omega:rage gacaaaacte acacatqco29 <210> 38 <211> 45
<212> DNA <213> Artificial sequence <220> <223> Priner <400> 88
ggaagat ct c gateau-cot gtcatttacc cggagacagq gagag4s <210> 39 <211> 57

<212> DNA <213> Artificial sequence
11/19

<223> Primer

<400> 22
ggagaattca gatctootoch agtaasacaa tagctgg . 37

<210> 23

<21i1l> 25

<212> DHA

<213> Artificial sequencs

<220>
<223> Primer

<400> 23
ggagetagee ttotaaccga ggteg , - R 25

<210> 24

<211> 130

<212> DNA

<213> Artificial segoence

<220>
<223> Primen

<400> 24
ggaagatdte cttastecag ctotatgety. ) 20

<210> 25
<2ul> 27

<212> DNA ‘
<213> Artificial seguence

L220>
<223> Primer

<400> 25

ggogaattee ttecgaghga gagacéc ’ a7

<210> 26
<211> 43



<220> <223> digonncl eoti de <400> 39 aagatgtcca gee-Lag-ha ctccgtggcc
ctcacgtgc tectogggaz actcgcc, 57 <210> 40 .<211> 24 <212> DNA <213>
Artificial .sequence <220> <223> Prinmer <210> 41 <211> 25 <212> DNA
<213> Artificial sequence <220> <223> Priner ' <400> 41 ggaagat age
ggegagt gte ccgag25 <210> 42 <211> 75,2212> DNA <213> Artificial ‘
sequenCe. <220>

<212> DA .
<213> Artifieial sequence

<220>
<223> Primer

<400> 26
ggagtataca tttaasggge cctaacaaaa casaazagatyg gog ’ 43

<210> 27
<211> 31
<212> DNA . ) -
213> nrtificial sequence

<220>
<223> Primer

<400> 27
ggégctagct cgtttacttt gaccaa&l_:;aac g . . - 31

<210> 28

<211> 386

<212> .DNA

<213 E.Ari:':i.f:i.‘:i.a't'll. sequence

<220>

- <223> Brimer

<400> 28
ggaagatoto cttatttttg acaccagace aactgy ’ " 38"

<210> 28

<211> 29

<213> DRA

<213> Artificial sequent:;e

<220>
<223> Primer

<400> 29
ggagtegace tgtetgetta cataaacag - 29 -



<223> digonucl eoti de <400> 42 ggaaagat gg ccagcctctt tgccacattt

ctcgtggtge togtgagect dagcctogec '
<211> 24 <212> DNA <213> Artificial

60 agegaaagca gcgcc75 <210> 43
sequence <220> <223> Pri ner

. <400> 43 ggaact agt g gaaagat ggc cagc24 <210> 44 <211> 26 <212> DNA
<213> Artificial sequence 17/19 <22839<223> Prinmer <400> 44 '

<210>

<211

<212>
<213>

<220>
<223>

<400>

30

28

DA

Artificial seqﬁence

Frinexr

30

cgtaatgete ﬁgﬂcagtgtt acaace

<210>
<211>
<212>
<213>

<220>
<223>

<400

31

20

DHA

Artificial sequence

Primer

3L

gaaagatotc ageaagcagy

<210>
<211>

<212>
€213>

<220>

<223>

<400>

32

17

DNB.

rrtificial sequence

Primer

32

256

20

ggaggatcct .gacctggang atagteaggy ttgaggoaag caaaagg 47

<R10>
<211i>
<aiz2>

<213>

<220>

33

i2

DHA |

Artificial seguence




ggaagct agc ggcgctgott tcgctg26 <210> 45 <211> 51 <212> DNA <213>
Artificial sequence <220> <223> gligonucl eoti de <400> 45 aggtetttgc
taatettggt getttgattc ctgcecctgg ctgctetggg g5l <210> 46 .<211> 24.
<212>. DNA <213> Artificial sequence <220> <223> Primer <400> 46.
ggaactagt'a ggtetttget aatc24 . <210>. 47 - .<211> 25 <212> DNA -
<213> Artificial sequence 1419

<223> Primer

<400> 33
ctagogggee ca 1z

<210> 34

<2I1> 12

<212> DNa

<213> Artificial sequence

<220> _
<223> Primer.

<400> 34
gatetgggee cg . 12

<210> 35

<211> 28

<212> DNA . )
<213> Artificial sequence

<220
<223> Primer

<400> 35 .
ygagetagea tocatoceagt toaggagg ) - ) 28

<210> 36

<211> 28

<212> DNA

<213> Artificial sequence

<220
<223> Primer

<400> 36

ggtagatate ctoatgioty ctogaago ' © 28

<21.0> 37
<211> 2%




<220> <223> Primer <400> 47 ggaagctagc ccccagagca gccagz25 18/19

'<211> 31 <212> DNA <213> Artificial
48 ggaget aget cgtttacttt gaccaagaac g .31 <210> 49 <211>,

sequence <220> <223> Prinmer <400>

25 <212>

DNA <213> Artificial sequence - <220> <223> Priner <400> 49

<212>
<213>

<220>
<223>

<460>

15/19

DNA
Artificial seguence-

Brimes

37

coaagotage gacaasacte acacatgoc

<210
<211>
<2125
<213>

<2205

<223>

<400>

38

45

DNa

Artificial segquence -

Primexr

dg

ggaagététc gtitaccect gteattiace cggagacage gagag

210>

<211>
<212>
<213>

<220>
<223>

<400

aagatgteca gactcotgtet ctecgtggoe ctadicgtge tectogogac actegee

<21.0>

<211y

<212>
<213>

<220
<223>

<400

35

57

DHZ

Artificial sequence

Oligonucleotide

a9

40
24 -
DNA
Artificial sequence

Primer

40

ggaactagta agatgtceag acte

29

45

57

24



ggaagat : Ct ¢ cggtgaqt.gd-tgat g25 <210> 50 ' <211> 32 <212> DNA <211>
Artificiaksequence <220> <223> Prinmer <400> 50 - gcaggatcca
gt agacct gg agagaggaca ag32 <210> S| <211> 29 <212> DNA <213>
Artificial sequence <220> <223> Priner 19/19 ggaagat ct a

caaggt gagc tgctgtggc <210> 52 <211> 490 <212> DNA <213> Pseudo rabi es
Vi rus _ o 16/19

<210> 41

<2i1> 25

<212> DNA .
<213> &aArtificial segqguence

<220>
<223> Primer

<400> 41
ggaagcectage ggegagtgte cegag N 25

<210> 42

<2i1> 15

<212> DNA

<213> Artificial sequence

<220> i
<223> Oligonuclectide

<400> 42 )
ggaaagatgg ccagocheht tgocacattt ctegtggige tegtgegect éagcctcgcc " 60
agcgazagoa gogee . ‘ . 75

<210> 43 ° .
| <211> 24
<212> DNA

<213>» Artificial sequence

<220>
<223> Primer

‘€400> 43 ‘
ggaactagtg gaazgatgge ecage .- 24

<210> 44

<211> 28

<212> DNA

<ZL3> R:tificial seqaence




<400> 1 tggccgcaga cattggccog gaggaagtag cggacatgaa 1 gggcaagat. t.a

cgaaat ccoa

agaggegage.

ggagagaaat
gggogagaga
ttggccggog

ccgt ogggga

t ccgecgegec
gaaaat eggc

gaapcgggcg

ggga

cccatt ggcc

aatc

gccg
agtc

Qag
C
sarcoma Vi r &3>

ett goat ag tacgat geg t gdaagt aeg ttggacgaac acaat-ai aCg
gdaggt cgct geobgagcga caattgoatg atgtacgggc cagatatacg
ggattcgiatt gtacacoglt gaagggagaa atgtagtcti

<210>
<211>
<212>

<213>

<220>

<E23>

<400

aggtctﬁtgc taztottggt gotitgottc ci';gcccctgg etgeteotgyy g )

<210>

L <211>
<z212> "
- <213>

<220>

| <223

<400>

cat ggt ocg cg-Lgoaott

gcgggccggg cat gcaaatc

gacgac ggcgagccga gat ggccgcc gogggggccg gacat gcaaa

gt cgaggggc caagat ggcg aagt agacgo gagaggaagt

ocattg gccgocgogg' gggcogggoa tgcaaat ggt cctcgcgagg
ccatot tgggcogggc at elffdaagca agaaaaatcc cattggccgg
cgoggc ottacctggg ggcjggctct cctcgdggeg cttat aagceg
acgcga ccot oggggc- gccgt ogat g aagtt ect og gadggeagag
otocat <210> 53 <211> 495 <2/2> DNA <213> Pons
<&pfrs=i , ctgotccctg acaaggcaag ctgottcgcg cgaaaagegg

45

51

DNA

artificial sakq{;ence

gligonuclectide

45

46
24
DHA

Artificial sequence

Frimer

A6

ggaactagta ggtetttget aate

<210>.

- <212>

<213>

«<220>
<223>

<400>

4

25

na

Artificial secquence

Brimer

47

ggaagotage ccécagagca. gecag

<2310>. 48

cttgtgtgtt

26

51

24

25




ttagcaacat gccttacaag gtggtacgat Cgtgccttat eactgaattc cgcattgcag
gagt agt gog aagaat ct gc ogt at ot gag aggagttacc atgcaataca gagagaaaaa
I aggaaggca agataattgt cgagcaaaat ttaagctaca60 . ttagggttag
gogttttgagl20. gggactaggg tgtgtttaggl80 tcaggatata gtagtttogc240
ettgtigtat tgcascatgg300 gcaccgtgca tgeogattgg : 360 acagacaggt

ct gacat gga420 atttaagtgc'ctagetcgatli‘ga9

<213> 31
<212> DRA
<213> Artificial seguence

<220>
<223> Primer

<400> 48
ggagetaget cgtttacttt gaccaagaac g . a1

<210> 48

<211> 25

T 212> DNA

<213> Mtificial sequence

<220> )
<223> Primer

<400> 49
gg-aagatfc'tc cggtgag’tgg: "tgotg _ 25

<210> 30
© <211> 32
<212> DNA
<213> Aftificial sequence

<220>
. <223> Primer

<400> 50
| goaggatcea gtagacetgy agagaggaca ag S 32

<210> 51
<211> 25
<212> DNA .
. <213> Artificial sedquence

<220
.. <223> Primer

<400> &1




guaagatcta cazggtgage tgeotglgoo

<210> 52

<211> 490
<212> DNA
<213>

<4oo> 1

tgéccgcaga
caﬁtggcccg
gaégaagtag
chacatgca
gg&caagatg
cg%aatccca
gasgegggeg
cagtggtccg
cgfagcacft

<210> 53

<211> 4895
<21Z> DHA
<213>

<400> 2

gegggeeqggg
ggcgagccga
ggagagaaat
zagtagacge
goegoogegy
tiggeeggeg
agazaaates
ettacctggg

Pseudo rabies virus

-catgcaaatc
gatggeegoo
ccecattggac
gagaggaagt

‘gggecgggoea
goecgocakot

cattggecgy
ggagggetat

Rous sarcoma vimus

ctgctccétg cttgtatgtt ggaggtogot
acaagacaag gcttgaécga caattgeatg
étécttcéég atgtacggge cagatatacg
coanaagoyy ggcttcggtt'gtacgcggtt
ttttgeatay ggagggggaa atgtagtott
taécgatggg ttagcaacat gccétacaag
tg&aagtaég gtggtacgat cgtgocttat

.
tiggacgaac cactgaattc cgeoattgeag

acaataéa?g ceatt

18/19

agaggegege
gegggggecy
gtegagagye
gggegagaga
tgeaaatggt
tgggeeggge
cegtogggga
ccteggggey

-gagtagtaea

aagaatctgo
cgtatatgag
aggégttccc
atgcaztaca
gagégaaaaa
taggazggea
agataattgt

- gggagacgoae toogegeges
gacatgaaaa gtagacgega
cazgatggcy ccetogygagce
aatecoatty gecgtegaty
aotcgegagy aagttectog
atgoasagea gacggeagag
agtcggcggc gzaaategge
cttataagey cggtchtooat

cgageagaat tkaagobaca

Tkagggbtay écgttttgcg .

gagactaggy tgtgtttagg
teaggatata gtagtittege
ctEgtagtat tgoancatgy

gcacogtgos tgeagattay |

acagacaggt ctgacatgga
atttaagiye chagetegat

29 -

60
120
180
240-
300
360
420
480
480

80
120_'
180
240
300D

- .360

420
480
485



