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WD 2004/ 029258 PCT/ GB2003/ 004218 NUCLEI C ACI D
CONSTRUCTS FOR GENE EXPRESSI ON Techni cal Field The

w@e@gor258 nvention relates to the fields of noPEDGBaK03/004218

bi ol ogy and 5 i mmunol ogy and generally to nethods for
gene expression. Mire particularly, the invention
pertains to nucleic acid censtructs for the expression
of polypeptides and their use in eliciting an imune
resp

part ?ﬁ‘?a. %%@%@S@é}fa § IlﬁgﬁéEﬁtljﬁﬁlT I:saCKgr ound
Conventi onal vaccination strategies generally involve
the adm nistration of either "live" or "dead"

Techadedl Field (Ert| et al., (1996) J. Imnuno

156 j | ud
at't gﬁ %rt%segl? ﬁl%crrltcl) er% 1%% reco n‘gl #aﬂr%?le&ﬁ%% Qﬁgg E&as gd °
imBindlogy aidNgnseny &f methd@s £h2aene/agpedssies. Moed pidcdl s ehe

based on killed whol e pathogens 15 and subunit
mvelstm pratgins &0 gucleis aridispastptsoy e cxpistrion of Ralypspgtes and

the]ﬁl”(%?/ nﬁhﬁgmglna\ﬁgﬁrgua%ﬁgs ond i a%%ﬁ%%gtq# Mﬁﬁga%ﬁ)ﬁfaﬂh 1111 n

mﬁymhﬁﬁyﬁmﬂJ@w@wgﬁﬂmﬁugmxyacc|nes can be dangerous |n
| munoconproni sed or pregnant subjects, can revert to

pat hogeni ¢ organi sns, or can be contam nated with

B t her pat hogens (Hassett et al., (1996) Trends in
—3§$§P8%§o| 20 8:307-312). Dead vaccines, such as

subgBh¥envidsA VA natdY Qtrbtchie g&fb?:ﬁly}ﬁn@dl@@ ﬁ%mmmlstratlon of
associated with |Iive vacci nes. subunit vacci nes do

elthmf‘hmrqgf‘d@el”glh@mmdliél el Eﬂ&@éhf Immohﬂé@%%ﬁé&ﬂ)l yhe
so-gaffefivh Yoo R s PR RO s e i BpRécfl i Basea

~ on 8M¢indVe6dr. CoRe ddUaEcih&EncRlé Bokd HRBESS kilfed whole pathogens

vaccination. However, dead vaccines, and in particular
andsarbunit va@es.ang swdehle pathegenf salbumtso)r;pmimncsgbam_ts

a ri at.e and/ or ect res N
R ot e mler T i HE iR AR e B ne
resﬁ&fsb ‘ﬁ?ﬁﬂmﬁ&z&i@ﬂ)ﬁﬁc{s %8&EvdIeuch $adciies th€be YApetd8 i O -
include nultiple subunits. |nmunization with mul tiple

imanthoaperpsoriised desegadnlt sybjents sasrevett ta pgghegdnioongasnesra
roader .i ne response
caryRBETHBHE R AT BT GHaNeL S o ) d e fferobicl.
8:3Whl3 b Pl SeRiUAGhES ¥%Cds @ﬁ@uﬂpla%gi%d Q¢S4 2k safet?; problems
PCT/ GB2003/ 004218 2 may al so hel'p reduce the need

assbdietetl ivfith lavepactineu| Pasr subiunid veccaes idg ent caperidedheWhglevi n g
pathogen, they also typically avoid the problem of immunomodulatory viral proteins
which may be expressed from attenuated viral vaccines and which can reduce the
effectiveness of vaccination. However, dead vaccines, and in particular subunit
vaccines, often fail to provide an appropriate and/or effective immune response in
immunized subjects.

One possible way of increasing the efficacy of subunit vaccines is for the
vaccine to include multiple subunits. Immunization with multiple antigens is

desirable, because it typically induces a broader immune response that may give

better protection than immunization with a single antigen. Multiple subunit vaccines
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a protective response. This may be particularly
i nportant for the induction of cellular inmmune

w0 e®pozess i n out bred popul ati ons where i ndi vi PCEGB2098904218

vary greatly in their response to a single gene
product and hence there is no one antigen is capable
of 5 giving rise to a protgctive inmmune response in
t he popul ation as a whol e. Vacci nes nmaybe i ntroduced

ma}) a'lg%ohelf;' ?@?Q hSeed f&l i?/c?‘nt%ﬁ{'tfcﬁgr y leaanlflgglp@%baﬁ’lfe of gl

recen I'nj ectlon asm d
a protective fe €Uty mby®d pdrtielany nn}édr&iiﬂi“orﬁ@d 1&&@@10n of cellular
247:1465: 1468) or_ i ntrader nal ection with a needl e

mrmm regpensegén oytiees p@pulatwnwhm}n wnls ey yarygmeaslygn s

respfcs B oinglE Bl it S Serfe GRSdine afpdEOABR "

givihp h@@%@@tdcﬁtf@lrﬁﬁ@n@é?cﬁﬁ& in hy @bpmaﬁ@ﬂ feswhdlech
conprise a nucleic acid construct encoding the antlgen
ar eVaccigfeg rrraardvetl@rcﬁlgcmtw@é @ubj eef to ha smmanizag plagaumitcs of

accj [E
roulst MoGe el oo b e R AL R B oD B ph o otsr
al. (8990)Qfende DERILESSEIGRRGL i m%@erﬁﬁl iny&Xivn etk LCezetlie and Syringe
adm'ni ster DNA-coated m croscopic aold beads directly

(Raz ptd. (1R84)CBNAS UsH erﬁlérﬂﬁé} hﬁSsbeGIY ?ﬂgﬂb@d Thus (amgﬂ)'uct

S,,USA .87: 9
enct e R RIEh Aba oLy aritape Tl REPaRpa i Wfjeet
Such RAUTA AN O Somprikel aUflic e #3d borshact erﬁeeulag ené alnﬁgé}ﬂaxﬁ ues
whi ch deliver nucleic acid-coated mcroparticles into

1efenadg@asDN|Asm¢eln€$ee e. g , co-owned U.S. Patent No.

5,796, d F 999 The
ci PRRTIPBEL LY (B N AP G ool ey BS paflisic
o B i SR s g v

administer DASA-cabted omghsqoplcl wld beeds direeil inlp thesdlstofdle t hat

epideFB (VAL P RN Z0S DA oS Ra 2ot B 2 gy ot Fitvery
teclﬁ}idple's Sah bEGMHIW AtV HAGiC a@ﬂzls mnﬂﬁﬂﬁzatmns including particle-
Particle-nediated nucleic acid i muni zation t echni ques

medisteth sachnive enwhiah dpliven ne¢leisi acidsatateduiempatticlasdnto target

tiss 5o o RIS BROMAT or it SRR By PO
( Pefllerl%{/el%tf eﬁ?éttve plé‘t&%@n a\{ﬁfé%d"@qtﬁ @NA&Z&&%QQ simole b

particl e-nedi ated delivery techni ques have been
thatosdicjied byltrhditiondl protéiy peisurof vactinkeam kiledion ateoudtied vioal,

v AT PR Bl 080l Elonf S35 i
follg’f@&( rfg!g%y fé@g%%atégll 1l1fels’§&1 @Qﬁ%%g% é}’l 48507 endiclefe fw
ImrmA@bl. GB23931 )4 Rdr8cle-Beddatad nudeic acidSAnhiAEd8 {@5RiGues
have been shown to elicit both humoral and cytotoxic T lymphocyte immune
responses following epidermal delivery of nanogram quantities of DNA (Pertmer et
al., (1995) Vaccine 13:1427-1430). Such particle-mediated delivery techniques have
been compared to other types of nucleic acid inoculation, and found markedly

superior. Fynan et al. (1995) Int. J. Immunopharmacology 17:79-83, Fynan et al.
(1993) Proc. Natl. Acad. Sci. USA 90:11478-11482, and Raz et al. (1994) Proc. Natl.
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Sunmary of the Invention The present invention is
based on the fact that groups of genes in viral 5

w@emenershave co-evolved in such a way that PCT/GB2003/004218

i nterference between expression of the genes is
mnimzed, whilst the stability of the region
containing the genes is maximzed. This co-ordinated
evol ution of viral genes can be used in the generation
Aaﬁisg%@f S 64 oF tructs for the co-expression of
et erol ogous codi ng sequences. Thus a region of
genom ¢ nucleic acid conprising two or nore such vira
genes is 10 taken and the natural coding sequences of
u ryoL ghe OBre replaced with the heterol ogous

codi ex sed. . The constructs w ||

{ ner IPp RS ERER ol R oG RbE RaE Rt e ELEBR Pl 1
genpreshies ®-andvadtifelic LY taPinYerfr&1F8 Bbiydé @p@8%bn of the

hence, di splay increased stability and n1n|naf

genphisapinipizad.ovhilsg therpiabilitp @f theaegipo nontainingtbe geresid ¢

-] ej ' i i nt d t timze the .
maff, TREL oy R bR o MR EE s B ot ebraion
of exprestion CoistitBToMAL ebeRpredsidt 6 hcRPEBEGIQDAUS, LQFHADES.

sequences can be expressed. The use of a single
Thus srisgipn of genpmie ppelewscislapamuisingdwerosnogossch viral genes is

tak SANRTPRAIEE cofife Mihgholf Br BERAER Eong s aRlnogy S e
heteraldgb@cdodig s’égﬂerﬁ@ﬂoi He)éxﬁfé@siegp’k‘he ¢dnstrhéts Q}liﬁ thekd B! Dent @

decrease the i

S

the difficulty of obtaining regulatory
frorg Hisy eopanatibitite of thevirakpropotarnarst ethéd regylatofy ¢lbments used and

T R R e

the BétidnSic aficlblR@cid K13} bOMBR MifodB& 18i0ptiAkIthe CORLLAST S
with constructs assenbled by inserting nultiple genes

wi tHermesent mwentiqurtbersfors srovrdes térestrupis dront ehichaouitipbel y

0 _achi eve high Level expression |nto a vector as
heteg oo BB Bt g DA eSpioSiy S HIBE H6f i yslagoneinuo t
exptelé SVERN BAER1ORINBERpédIRIes, 20BN tﬁﬁ%gréssiﬂ%%%% ARG V-

the present invention provides a nucleilc acl

sepa g sppsigict, d@@mmes diergmiplaxatly of enanifactmmeché iqaalitg cohirad ailtd
onm ¢ at least two

. I .al. ge ucl.ei ¢, ack.d .conpri sin \

s alh B A AR B el P b R BT raBuepriionmres i o ngisare

in sGBIHRY bEBe 3BnstRBABIRNOHS s MPInE YL @ Hbet&l@ pgogapous
pronoters of the units are active at tHe 30 sane phase

endogenpnegspiccaprebiifreregylatosy ufits dfehe viralzehtweionuchlic gehomn c

cont} gs?s! %@ c?l?s%l%ftis%ﬁ%g@?e%(qg 191%?'&4?3 . tip{l%ezrgg %&{1&3%621% (E);wn -
pro/6ERAR DML pARAGeR BB PRkl 39 AL Mgt fyvglsexpression into a
vector as such constructs often display instability and interference between the
promoters.

Accordingly, thé present invention provides a nucleic acid construct
comprising viral genomic nucleic acid, said viral genomic nucleic acid comprising at
least two endogenous gene expression regulatory units which each comprise an
endogenous promoter where the endogenous promoters of the units are active at the

same phase in the viral life cycle of the virus the viral genomic nucleic acid is
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conprising pronoters active at the sanme phase are each
operably linked to a separate heterol ogous coding

waegueress i nserted into the viral genon ¢ nucl BATGRR10d/004218

and 5 (b) the viral genomc nucleic acid is from1l to
50 kb in Iength excluding the heterol ogous sequences
inserted into it. The inveption also provides a nethod
of generating a nucleic acid construct for direct

N s .on to a subject to elicit an inmune
derr%gg]gjé{ﬁlsyh%e'the subj ect, the nethod conprising: 10

(a) ﬁil' ns ekt lefd twb bl thegRdogEncus ghk ek presuivtirdgnlatorg uMgct or
backbone, said viral genonmic nucleic acid _conEri si ng
comprrisingremptass aiiyegb Hsseme ehase 8559368 Sperably lavkad ia pseparate

unjts whi.ch each comri a [ ere
hetg s Rt R 5CheF SBe] B S he TRAP BRSPS nRU TR, st
t _he(b? anehpRasegdndnli® Budléit adid ¢y 106b SON® iMilérgsh t he

viral genom c nucleic acid is derived from and 15 (b)
exchidingethe petemnlogays sequenprs msered 1o, or subsequent to

i nsert.ing.the.viral..genonjc el c..acjid | .

s Sl PRl PER R BB B R B
for BIredTRiRiSstedtiontto heasjecttyweli@l ad Mtmeniegrmnee & HeRebject, the

expression regulatory units in the viral genomc

methad behprisisgd t o het er ol ogous codi ng sequences wherein

t he viral ‘%ﬁnom o nucl ei ¢ gci d.(}is frogntl t% Eonekb in
| er@l n SReTHAE XET SHoTHTI LI By ad R kR

said Vigg gbRShnicHulleid acid BEmpri@NAti1e43t fet édiREert@ \bEAkeSKpression
coated particles, suitable for delivery froma

regplatory whits- wiidh geelucoderrise en pndiwenaeus, prompich wharetthe prdpgenous

conpr i carrier particles coated ,wWwih a nucleic acid
ProFggy PLIGE S PERETHE BB nte BdRprraedefierR findhe
virdl §BRIThiE niblelBictd isafelifed B@hdand ral genom ¢ nucleic acid

conprising at |east two endogenous gene 25 expression

r eg) at ogithenpriostowti thisaszectime, ompuhssquent teindetiog thes

._pronot er ere.th endogeno ronoters. of the units

vird e e i i PR RBOROY A Rip pE e pestous
profddtery bf dJedsDvd/ b b cHEIPERIG dBHE b:IrEssRflrdplitofehniléGAl the

from where: (a) at |east two of 'the endogencus gene
vira gpnasisinupleiccayid tt betgrologots codingigrgueiaeg pronot ers are

each. operably linked to.a heterol ogqu di equence

50 THEER Bg Vit 590 RISy SLRIATE Tnaop Spon el Sl
the WElerHOM 9 28ARAcBilédHed 4Rg4004218 -5 (b) the viral

genom T nucleic acid is from1 to 50 kb in | ength

ex cThalinmeptidnefuttbérgprovidgrnosted pauhesesiiiahledbt delivient fromta.
particle-mediated delivery device, which particles comprise carrier particles coated
with a nucleic acid construct wherein the construct comprises viral genomic nucleic
acid, said viral genomic nucleic acid comprising at least two endogenous gene
expression regulatory units which each comprise an endogenous promoter where the
endogenous promoters of the units are active at the same phase in the viral cycle of
the virus the viral genomic nucleic acid is derived from, where:

() at least two of the endogenous gene expression regulatory units

comprising promoters are each operably linked to a heterologous coding sequence

inserted into the viral genomic nucleic acid; and
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The invention further provides: a dosage receptacle

for a particle nediated delivery device 5 conprising
w@eombmeeh2prarti cl es of the invention; and a partPCi/6B2003/004218

nmedi at ed delivery device |oaded with coated particles

of the invention. The invention also provides in

anot her enbodi ment a nethod of obtaining expression

in a manmal i an cell of a pol ypeptide of interest,

whi i .10 .tr. f [ i id
col P o e St ABE Rt it P BS T sk R el
excyeigthe hetell@iots 86dudncesdhddri¥d @ itgenom ¢ nucl eic acid

conprising at | east two endogenous gene expression

r eglitedtwjiopAitlerproviteseach conpri se an endogenous

pr onot er re the -endogenous promgters of the units

are act i%/%glg e’ieﬁg%%c&?rgorﬁﬁgﬁgtéclf? gfhﬁ%g\gle[“é?ry &¥ce of
conigiRing dotied bhicks bR ke P&, Héc! ei ¢ acid is derived

from where: 15 - at |east two of the endogenous gene

expr essiantriidg mediaed delivetyslevico dpadied with qoatedpheiciesar e
oftﬁ@&'{}e@%erabl y linked to a heterol ogous codi ng sequence

Inser & i nto the viral genonmic nucleic acid; and the

Vi I'Blle iG@MEBH GlsBYEsRESs iAGhSkhbSeridithdntlaOndBok Bf btaining

length 20 excl udi ng the heterol ogous sequences
expresgien tretimapealian cell of apolyheptide wif odérasehich endthaeedtnmives

ovi des a. hod of .nucleic acid i.mmunisation, .
tran@%%%‘&f"ns&d;%ilﬁ Aruglsi HY t@sHu GRBE g ek gegopyiqpucleic
acid® 68l Mraltfen6 R Akleid @éiH'chfnﬁﬁsinﬁ‘@f 1REkt PRS Eh@ g%?mgsr dene
Iat e

suitable for delivery froma particle-ne
exprpssipw eagylatatp whide whicheagacammpise sin codggensisygronmidrivefere the
articles coat with a nucleic acid_construct, 25
end o a HOPRIETE 6H e HOts 8BTS S48 FriepbagoRons EirfhsaPleics
the @i@hsthe $RAGeHbMA mBRAORIE is IHTLEREmAGnErSOMPr i sing at
| east two endogenous gene expression regulatory units
whi-ch eateasbivr ofithe andozptageene sxppessivntreguluoey enitshe
endogenous IIpr onot Ers 0 the units are active at the

COmpLvE ﬁﬁoé%(éte'sr?ri??@ VPP llycycl e of the virus the viral
linkg&m&erofé%?ﬁseédaiﬁgcéeqw&e GehYEhtd HRWira P& Sric %Q?ISitc %%:i}c/i;

| east two of the endogenous gene expressron regu

anduni ts WD 2004/ 029258 PCT/ GB2003/ 004218 -6 conpri sing
pronoters are each operably |inked to a heterol ogous
codi ng g?q‘ﬁ‘?ﬁé@“@ﬁé’@f’%@o“i%@%ém/w kb iylengih ¢

exclDéink MheGbBgod Equences inserted into it,

In another embodiment the invention provides a method of nucleic acid

A

immunisation comprising administering to a subject an effective amount of coated
particles, which particles are suitable for delivery from a particle-mediated delivery
device, the particles comprising carrier particles coated with a nucleic acid construct,
wherein the construct comprises viral genomic nucleic acid, said viral genomic
nucleic acid comprising at least two endogenous gene expression regulatory units
which each comprise an endogenous promoter where the endogenous promoters of
the units are active at the same phase in the viral cycle of the virus the viral genomic
nucleic acid is derived from, where:

- at least two of the endogenous gene expression regulatory units



10

15

20

25

30

the viral genomc nucleic acid is from1l to 50 kb in
| ength excluding the heterol ogous sequences inserted

WO ni0d/020258 5 The invention al so provides net hodP@f/GB2003/004218

generating a nucleic acid construct for direct

adm nistration to a subject to elicit an i mune
response in the subject,_ghe nmet hod conprising: (a)
inserting viral genonmic nucleic acid into a vector

S B e R i o
inseld i WOVER RAGRIGAIRAE asdamaendogenous promoter wher e
t he endogenous pronoters of the units are active at

t he santheplirabgeniomi¢ hecleic agid is fromel iofSOtiheinengil t he
vi.ral genom c nucleic acid i.s derived from and (b)
eXCl‘é‘P’P&g’F%ﬁW‘g‘PgQ‘J&,Se‘é"ten{"f?em?gﬁg ¥PMe or after inserting

thgpyi ti Q0L GidRs RleRiod R EbAbratite fltgeiy 86l @bnstruct for

bagE%gﬁg#ugg?etinglfronythq giral égzonjc 15 nucleic
dire@aimimsraionto akibjedt to blécitar mmereasnopesin the ariodty then

the at | east two endogenous gene expression regul atory
methodioBPIFHECh are present in the region of the viral

gepgmre g e‘ﬁ%%qq loBShhR rubRlc R&E WREDVINHG backibig, 3'
engﬁ of qg{we |r§1qggenom c ncucl eic acid of the _
said @rasgenonic mivirieadili eompriging ableadt o gndageneyisrgsht gXpression

nucl ei ¢ aci,c%eila serted into.the vector

2Q bagckhb
reguisdRIgIF B R AL

pron%tgﬁéio??rﬁe &i@{%ﬁv@&c tﬁ@%ﬁh@?ﬁ‘&e EXIPEQHaI @R1d o the virus the
manma ell o

ian c a pol ypeptide of interest, which
virah@inbatc neigic hdéds darbrd fiensiang into said cells a

nucl eic acid construct generate b¥ a mst{;od. f the
Nt | GRICTPRET ffr 85RSaTe U8R PTATEISETEc0T Bl o

gen L08R ac Rl SE V@&bﬂbécﬂmﬁﬂ:', AL froThé PRR JeRbMB:
adm nrstering to a subject an effective anount of

nucleRaichsopay driatll of she vitdl sbuepesst apeitedfonathe o lgastiwee f or
delivery froma partjcle-nedi ated deli vxg(r% devi.ce, f@he

endqeenpusEcas CXRIRTHATSTeRYlatoRy priks Whighare Preser i thedegiep R the

. cleic ' t \o
o Yl REhpIORRS HFbrRERRIRLE i Dendt OB Othonbl
nucleide sfhé sordtdctadvant ages of the present 30

invention will readily occur to those of. qrdi nar
skiwhers e Resth of thevingl g5pape PH%‘GW@GB%% 91%8 e Yector
bac&%é%ég%@?fg%ﬁkb- 7 disclosure herein. Brief

ion o e Dr awi ngs _
The present invention also provides a method of obtaining expression in a

mammalian cell of a polypeptide of interest , which method comprises transferring
into said cells a nucleic acid construct generated by a method of the invention.

The present invention also provides a method of nucleic acid immunisation
comprising administering to a subject an effective amount of coated particles, which
particles are suitable for delivery from a particle-mediated delivery device, the
particles comprising carrier particles coated with a nucleic acid construct generated
by a method of the invention.

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

invention will readily occur to those of ordinary skill in the art in view of the
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Figure 1 provides plasmd maps of cosmd 23 and
construct OP23-6 and the 5 various internedi ate

w@omwgneust s between the two. Figure 2 provi desp@i/aspiod/004218

maps for the constructs OPhsvl-1 and OPhsvl-6 and the
various internmedi ate constructs between the two.
Det ai | ed Description of the Invention 10 Before
describing the present invention in detail, it is to

be understood that this inventionis not limted to
deﬁﬁF?BgﬁFhrly exenplified nol ecul es or process

paraneters as such may, of course, vary. Thus, for

exanple, the inventionis not Iimted to particular
_lEEDEﬂgﬂﬂxuulihgﬂnnﬂﬂgﬁn encodi ng nucl eoti de sequences

t h
heplkgsuﬁgi 519‘?" Spﬁé (ﬁ%ésofocof&l $%3 é‘gs%ornl r{j@gg‘ﬁﬁi ﬁzgrgf%(l cu ar
cﬁﬂ‘tﬁgt@hﬂfdﬁtéc&{snh%bbtﬂ%@ﬁfth@tﬁroon|y, and is not Intended

mtin In addition, the practice of th
pr Eixend 2 pmmi‘ds lptasmwl miapefop rtlzfyconawcé% OPhetlhb @3h5V1 -6

i.ndi cat ed ventl virolo
and ?]ﬁeé’laBBP%ﬂntfﬁ?‘e WICBE%T"‘&#S br‘r%w%ﬁin E?/low? ‘ecomnbi gZ\nt DNA

techni ques and i mmunol ogy all of which are within the

ordinary skill of the art. Such techniques are
Detziled Désoeigtibn lof the v ioll j terature. See, 20 e.g.,
Sanpr oo

cul ar. n abor

ARG (loset bl RSt TS on BORYE 16 oot SRpiRiat thay

this @Qr@ﬁ &‘Pﬂ’nov% ecll t alrtllcu(lgly &eﬁﬁﬁﬁed %Q)léoules or grocess
onucl eot| nthesi s (N. ed.

paraﬁfe&siﬁ acalch @Lﬂyd&f doarsepvarg.ul’ }ms foﬂewnpig, t(lq ggmmomﬁ dot

Fundanent al Viroloay 2nd Ed |3 L)
llmlﬁdép RETOGHET S eeps KPR aERLRCpding fplgd iesgatisigs |

Rin & 176r B8

d| d Cllsgaissggg bt Dﬁde gbérga tglﬁﬁﬂ% t ?llcl)drlg%f }h%ﬂtﬁre] Rin 1peC| tf 8 purpose

of de@edﬁlg partiduéar anbodifddntspafishé marbmtmnsqnm and ir rotaptangsdtte he
plicatjions cited h%%eln whet hey. infra,

limiGihg 1AL e BREeERe BT FEFBHRb T happGyy s
othe% Ise usélxat d, LR g 119%6 appengk}ﬁ%}o Smié?cﬁﬁ’olbg‘y tid18cular

fron an ed c the singul ar
blolf) Q}‘, Fecongbifiant DINA &nhimqudfsedhdmmnmmdk)gglallmdlwmféf ae snthin the

unl ess the cont egt 30 cl earl ﬁ Eervvl se
ordingy s Oboblbs IRCRI s RG RS Fublatnsd BN itk DRy Sebs

¢ SELN O BB Gug A lonhRE N diBtarBP BRI thid EiibeY TS
&rel i Phave 1 nmeani ng-as conmmonly
1989ﬁ w8 (DendyA @mcszzz Apptonelr, wob Kist II (DnGich@r a:dt) to 5

whi ch the invention pertal ns. }9 ICPMV\A nl% eLs are
Oligamuelsatide Sthssis §¥ Calbgdad 984); 4 ractical Gliide 1 Moleliar
Cloning (1984); and Fundamental Virology, 2nd Edition, vol. I & II (B.N. Fields and
D.M. Knipe, eds.). It is also to be understood that different applications of the

disclosed methods may be tailored to the specific needs in the art.

All publications, patents and patent applications cited herein, whether supra
or infra, are hereby incorporated by reference in their entirety.

Tt must be noted that, as used in this specification and the appended claims,
the singular forms “a,” “an” and “the” include plural referents unless the content

clearly dictates otherwise.
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i ndi cated bel ow. Al though a nunber of nethods and
materials simlar, or equivalent to, those described
whegogiozr26an be used in the practice of the preBenGB2003/004218
invention, the preferred materials and nethods are
t hose descri bed herein. The term "vacci ne conposition”
i ntends any pharmaceuti cal oconposition 10 contai ning
an antigen (e.g., polynucléotide encoding an antigen),
whi ch conposition can be used to prevent or treat a
di sease or condition in a subject. The termthus
De feridompasses both subunit vaccines, i.e., vaccine

ositions containi ng anti gens whi ch are separ ate
and Alestdadingd Pﬂ‘@ﬁv}llae,wﬁd@@nm an sehanfiific ferwdsiused hérein have

DCI ture, .as,. wel
the SAhL BEaib? s PRy ROy oRF pr Sy psfinteargp 15
which8ed 1hV@Itﬁﬁi ﬂéﬂ:ﬁin@ FitR, foNdWig @é’msﬂl@é B8dilded tPhe IAHRA as
m crobes. The term "nuclei ¢ acid i nmuni zati on” 1s used

indigagled balope Alaighagutiber of m@ﬁo@ﬂmtdu rostendls sinrilac) carlequrazaledt

e codin ed anti ens in
o, BBl P ek P b, P R PE e e S Ervonatcor
pref@itbd gRidialsTAR! AGBOER FHe %h@des@ﬁﬁ&?ﬁ@rﬁnc an be introduced
directly into the recipient subject, such as by
st aHtetem Spaccinecampes iowrintends sy pluemaeeutical] Jcemposmon
con A U5 e, St St S it
de ikl &t é\&énoar trobp & dI¥BAs8 €
canl ntr oduclgd ex vivo into ?g'c&dﬂﬁﬂl, %ﬁiﬂﬁ%g\’gt%enteﬁg@%@ed
en0¢mb¢ﬁs@s botlybjtawit. vagaingshi.g, vaatine comassitionsdontaiing bidtigehng
e nucl ejc i d ecul interest are
whib oS st i St SO i g theviisen is
assdcﬁﬁ&pmﬁﬁtlﬁ@rhs%ll% %Bﬁlﬁgmﬁ&?d alaidin R)JT)I 1@811&@ ﬁgelﬁﬂ{:e(aq)?d
by the nuclei ¢ acid nolecul e. % %
inacfiyhied bhessriy ydmsesj pﬂrsswtchor othemmicadbesns ar e gener ally
ref.erred to herei. "nucl ei.c acid constructs. The

t er M, L ‘?l‘frﬁ(flg “Ei‘@??"@%ﬁ‘%ﬁ ihEesdderemnie rz&’é“éﬁ%ﬁ’re (e.qg.
intréd¥cQorh Bea HEA18L e imARuHEEI T Gihs o aﬁn’é PREL Mct{deangigens mto a

'per cut aneous™) and transnuco admnistra
hostd@lhfme‘r&ly z;byzvp asgagpeonaff thmarttgen for imigznar Théwmalghaghi n
mol 1 ti ssg ﬁé f % 30 Transdermal Drug

E%JI ¢ %ﬂr 1n‘58qllae g G ydpto|t1§ {Fggngﬁéulpggteg}cg@s by standard
drfth k
intr s'é;irﬂg% %)1\/ %ﬁgdé@alzq{%ﬁ%g %?aﬁgde?e&%f @ﬁ%g% Q?%%ﬁha(laltg)gg)

topl@éh’}; by e, ﬁ)ntwgylai% bt macgsaldmﬁdmﬁﬂmls@atﬁmd Tth mokl?(cule
cat | obi hson and Lee Mar cel Dekker
altel?Aﬁ@le, ton s roﬁamﬂi R0 Sl VAl A Rewe peess repyoed from a
bj¥&l 0

T s e .
1elnt|mdltcrsd lireo thedl subiectysubh dmt/am&m(nan@respme dhxﬁb@ﬁﬁuﬁtﬂ b%%iﬁ&t

the an%lgen e1(1:cro|d*e?c‘1e gy !chrg: ntdcl%c ai)? 1%2}%1'1\1'?: T%e gﬁ(?lelzagld lgglec\:\lllelles used
in such immunizations are generally referred to herein as “nucleic acid constructs.”
The term “transdermal” delivery intends intradermal (e.g., into the dermis or
epidermis), transdermal (e.g., “percutaneous”) and transmucosal administration, i.e.,
delivery by passage of an agent into or through skin or mucosal tissue (see, e.g.,

Transdermal Drug Delivery: Developmental Issues and Research Initiatives,
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particle-nediated delivery as described in U S. Patent

No. 5,865,796. By "core carrier" is neant a carrier
w@aootiozd268 on which a nucleic acid (e.g., DNA)PCEGB2003/004218

coated in order to inpart a defined particle size as

well as a sufficiently high density to achieve the

moment um requi red for cellgmenbrane penetration, such

that 10 the nucleic acid can be delivered usi ng

i b Gl i Ep R R ot R Bt 0 B

Fumrn@mvssmw,mﬂ@wzyns RB&h&Bi‘leanﬂqle@ r(écﬁc,l)swsé'p DRker Inc.

tungsten, gol platinum ferrite, polystyrene and
(1988t and Trze erew@Deth of Bhugs Boelsat-anpdorfanstand lB@g;er fals.),

CrEHGs, (R vaReS Jﬂi\‘ﬂ“%’aYan%’iﬂﬁssfi %dlfgerqggg;x%gml ey

devEXI(6.89 BecdlélEss"BANEE) AN dERHbELHENS. PREGNS S 63‘09791‘5 Qs well as

particulate conposition transdernmally, Wit hout
parigddermediateshddlivanes| desartbad iU &?e@ntNe SR65796. Needl el ess

NSt M e Bt SR
DN@§ 'Ibecro%{éd)in BrdR e SPeLsed Phtk 1@1% s‘fz%rhsev}rélpésta s@f‘cwntlagahlgh

i mrunol ogi cal response i n an individu term
denbity tosellicve theghementomanquidedifoiell rderabrame peimtian wheh Khat

the P aR U ae A e s e e HERRNATY tedugedor | o
exaBPRARSd desttdRd ih 7§ qfa?ént Q. 8100793 LB BRkGyl %ng% s

portion thereof which contains one or nmore e
inclEde meteeialspucipaseagén, gbid, plemen; feirite gyutiyshyreneuid lgtexs See

n_b bt er| ve any. a Rri ate
e il Bt Reeofeehiatesp Jon Gepnl outes UPoDeangr Sseh
OxfoRVERivERRy P@&s%ﬁew%&kw ageeqbwqes a protein having
nodi fi catl ons, such deP i ons, additions and
sulByt fteadlictess S}(rgga & nsaainbgnt anisemeht whichreliodrsi b @rticolate
t he .nati ve, sequenc so long. as. the rotei n mai ntains
compQFifipg i éﬂ%derff}%h g‘u‘?}l‘iﬂ ¢apvertipuabngedls B?Td%i?ﬁc?ﬁw@e HE) be

Necd®lds0 §¥r@ide for § 2w fﬁbg@e%eﬁt_ \%‘199 shd (ﬁscﬂls&ﬁq{eﬁ Mugh

nutagene5|s or nay acci dental, suc
nut/ i‘onigenT refios tsanytugeit, ganedu]ﬂga rhditeoxanleb@len\shlcﬂ ban elicit
.1 mmunol ogi cal response e%fl ted 30 by the anti %en may
an igmunofogiqal responsin g fdipdial s The termmmay bt ftsierde ala
1nd1bidﬁ91r1ﬁﬁcr%o?eggl%/ OQ%Q?,% R&nb%ehe %%{eQQ#é&s 3y n‘éﬁlaﬁ%bPOdy
response or e antigen may,
ant1g@m¢ nmdrofno@muimy Askneditervin] ‘tiitighatik gemaxmy lﬁ)s%ﬂ &Stdf@ foa
Jant, protozoan or fungus. The term"” antlg al so
11QReE:

protpianoigelle 0T ARHIOR fare Aot Tismtatis ¢RecqTgBOTE KB RRRSBs For the

|
Py R A Al P B b es%héﬁé‘%?{héo&mch |
appmppatQSS%eaEuﬂhﬁﬂior@ﬁﬁ th&piaBo&s off theP¥esentiaitibal 4ron

“ant?é%%l’ Efc?uc{eg I?allsprotleﬁl h%lvﬁ’l% nllond?fliéja%%gs Isacﬁ Qsede?eetfolngl atdldlqtlr2)n5 and

substitutions (generally conservative in nature) to the native sequence, so long as the
protein maintains sufficient immunogenicity. These modifications may be deliberate,
for example through site-directed mutagenesis, or may be accidental, such as through
mutations of hosts which produce the antigens. The immunological response elicited

by the antigen may be a cellular antigen-specific immune response, or a humoral
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of antigen. Synthetic antigens are also included, for
exanpl e, pol yepitopes, flanking epitopes, and other
w0 emani2zeant or synthetically derived anti gensPCT/GB2003/004218

(Bergmann et al. (1993) Eur. J. Immunol.
23:2777-2781; Bergmann et aI (1996) J. I mmunol .
157: 3242- 3249; Suhr bi er, 0-(1997) I'mmunol . and Cell

Bi ol . 75:402-408; Gar dner et 10 al.. (1998) 12th W)rl d
antfﬂo@gr&ﬁ&ﬁs%roﬁ B RGN Ben T, BELLAMS b%lzﬁ'éﬁ AR

I mmune respgnse”’’agal n an - an
know wbaatmmmqaad&%eJ plbm]elblbtdzﬁarﬁdﬂ‘ fuhgel. The tb’ﬂn ‘%tlgen” also
gﬁnnéal and/or cellular immune response to that
inc

r apiagens Thp fmsaley lnﬁlﬁéewé@@ﬁgensmémiaomngms from

llerPAHAD L pmune
4 er spoﬁgheﬂ lgt% & Ey ? | B%@olﬁ{u% eé)glg?g’gwhvﬁ%‘megseﬁ an
antigen,l duch ag ini mmnmmmmappln@u@ﬁu; is A188tindfREd BYthe definition

Iynphocgt es and/or other white blood cells. The term
of %‘6@%’ e anjigensselalsp includpd. fatiesmmp e podyepiopass Banking

oD A e 2ot SRS RS AP s PRt Gt 2

(19ﬂﬁyEzbeJ|Ihmh@ﬁl g eptiTde, BapdanDst D) 1900er rhanss, for
e ester, ether, 20 etc. As used herein, the term

15 7*%1?rﬂ2r§¥48c$'§ﬁbheéfﬁer(é9§7a fgWhélr anlncéCaél ﬁzolaﬁi;m@:t-m&;r@ardneﬁ let
oL (oo WEEATSS PO RIS ooty St it 2l e

19%8hd peptidom netics. A pept| de of three or nore am no
acids is conmonly called an oligopeptide if the
peph dEurByeg fgspanse hegainst af antigen pbintérdss isthaidevélspmém hgan

typi cald calleda eptide or a
md%afé@% hiforkEaldfd it et Bt PR B igSn  hor
purp&Rs 6f the pfeRbiiintditibhen ‘IR iRfmAR YespBRIL TR th I&ﬁtl une

elicits an i nmune response. Thus, tp ogens 1 nclu

respopse Hediated by anfihedyaroleonles Mﬁldb@ﬁ‘celbﬂalatmmmea‘bmnse” is one

ettt BF T B Sl inalof et g SEBRGE  mune  esponee. | 5
o i THettexth ByolAnptios” BRk& ﬁqp&ﬂog@ét sepEORUCRY tcl?%( coilf Sffd of

pat hogens. As described in detail below, nuclel c ach d
WO EXdE FEPUBD aprHeo agids, gericaghd pralepssorf othen feptidemanddics. The

o B DA eSS 8 D60 Bt et yer, iher,

etc. A §Th28l Heftin, HRSRAASEmi RAPYERLs th %ﬁtﬁ&tﬁ al Aﬁwdé‘@h%tﬁ{aﬁ O

be apparent in view of the teachings re| n, t
synthefihapigoiagidsdeluding alnesdrvot the © acl dptica oadis) gnd

obtained.fromnore tha pat hogen. The
o R R D D S 0SB s
comasodlly Enlled g bﬁ?%ﬁég’ {fhd ﬁep"tﬁf‘: a11t1 & dhoPOIV AR, 'eﬁtléeocﬁlg?nol];
nucl eoti des of ‘any | engt
long, the peptide is typically called a polypeptide or a protein.

The term “pathogen” is used in a broad sense to refer to the source of any
molecule that elicits an immune response. Thus, pathogens include, but are not
limited to, virulent or attenuated viruses, bactetia, fungi, protozoa, parasites, cancer
cells and the like. Typically, the immune response is elicited by one or more peptides

produced by these pathogens. As described in detail below, nucleic acid encoding

the antigenic peptides from these and other pathogens is used to generate an immune
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deoxyri bonucl eoti des or ribonucl eoti des, or anal ogs
t hereof . Pol ynucl eoti des may have any

wa booee2adssrensi onal structure, and may perfor m BCEH/GB2003/004218
function, known or unknown. Non-limting exanpl es of
pol ynucl eoti des include a gene, a gene fragnent,
exons, introns, an open r§?d|ng frame, nmessenger RNA
(MRNA) , transfer 10 RNA ribosomal RNA, rlbozynes

respf N narc RO e EbpRR Pt Rhiefii, IPHALAST e sprepmmsin

VIeVJDth@ feadigSIRGEIANEES the %@étmc@, AncHRMALS s PP RIVRHEE
nucl eic acrd pr obes, and prinmers. A polynucleotide is

encqdjmg yHizeys Qb@mp@t&maﬁom thaewieffathogemuence of four

5L e, DTSR ST L DI i
mtel\(\:ﬁ%[geﬁﬁl? tPRIS Y & BRI GR fofin BNcleoliA¥Sof irﬁl%ﬁg% "Bither

nucl eoti de sequence is the al phabeti Cal
deoxmpemqtldtﬁ mnbﬁnualepbdqsn ocdnalugs therensl Bolyineclediides may
et cal esentation can.be in i nt.o
hav Sl e e O P B Tutiof Ghoaaarng
unkb¥id, Q61iESGEh é}&ﬁlp@éscﬁﬂf)fo%ﬂ@ltebtﬁ%s %R)@ﬁdegﬁéénené ecnléCh as
functional genom cs and "honol ogy searchi ng %
fragihenin sxangcintrons anpemisading ﬁaar[mbiessengertRNA:{ﬁMAh gansfer

RN oo o B B o oY Bo esp 0 Bab eI s ifostioing

poly¥hif18btidée PiRkSds, co&ud@l@eﬁmréj 1soRRESD C%f eln? @glb nce, 1sol?ted

extrachronosomal genetic el enent
RNA; ef anyrwplhamatnwlem am@pmbss: ané phmel% cosmd" is a

Ci ﬁpe of d cons at uses the cos
M}?&@ S i b PRSP %peel%c seqface @t fu cos
f
nucl@@tﬁﬁ balds: adeifnedA) S &Sme {CS %g( : en(szlens g?ﬁ%n%l\@ LRRGERD)

base pair conp1 ment a

for tlmame d%) when thanpo;ynhalegtmda m QNA)S THue rthe ke odyruolebtide
aroung}S kb i.n_size, %ﬁ ypi cal plasm ds can
SCqUERGE Ly gﬂ%ﬁ&@reﬂaﬁfeﬁ?n abr Rl Tegtide modgsales SEhis
|
B b e e b
procassig tnitrand iutsethfor bien fohaaitcs| applieativns aich s Anetioasdetomics
Typically, "vector,"”™ 30 "construct," "expression
and]{}éﬁ?%gyseamlg‘gene transfer vector," mean any nucleic

aCigG Wi%tl%?p’g}é Qa9 At % %%%ﬁ&gé&k%cfe;czac?&%%ﬁﬁe%%s to

capable o Irecting the expressron-o
target meléz:r (e, nandrimahvedtors ppurtidul#te sargiersg &pesml&ﬁ &3] Vétors).
3 ; cells. Thus, the termincludes cloning and
A s%qné‘ﬁu%%%%gach@@w geseljq plameyiorhich & capable of

P A, o 058 LSS0 5580 o,
useseind ¢os@equencal ofbaticdophage langRRAGAR e 1@An TEG2NITMor IcBs
sites” refers to the single stranded 12 base pair complementary extensions of A DNA.
Cosmids can carry large inserts, for example up to around 50 kb in size, whilst
typical plasmids can carry inserts under about 10 kb in size. Because of their
capacity to carry large fragments, cosmids are useful for the construction of genomic

libraries and also for situations where large inserts are needed. Typically, “vector,”

“construct,” “expression vector,” and “gene transfer vector,” mean any nucleic acid
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cases where the library has al nost, but not quite, all
of the genone, it may, for exanple, conprise nore

W b@n/o2B%§ 98% 99% or even 99. 9% of the sequePCEEBRIV3/004218

the genone. A "coding sequence"” or a sequence which
"encodes" a sel ected pol ypeptide, 10 is a nucleic
acid nol ecul e which is transcribed (in the case of
DNA) and translated (in the case of nRNA) into a

| [ .in.vi when. . f
B
transgiéggrﬁér‘r% udncesd Pdealdet iRl Mass, Phe fehif indhids opni@qgmence are

ed by a start codon at the 5 (am no) term nus
expréssnaehicteaes vedlli asrvirgd vgeter®don at the 3' (car boxy)

term nus.., A codj.ng sequence. can .i.n 10 ' ot

| Bt oSO P gt itTei s Mk

whicg@g&th& ORGCAt thOMAir8 SRR G%nlife) Benbnisdf Adrorgantaar Yot i c
,an

even synthetic DNA‘se:guences. A
cased whaedhe Wirbiyrhas elnmish ik oot @étgualheftheragnosee, itgpat & 3!

tg the codin eq Cc nscriptd [
e sy SO e TR ETGPLE o0 fpantet s
enonfoNt rol elenments,” including, but not Iimted to,
B ranscription pronoters, transcription 20 enhancer

el erfenting sGhicnes”amd sBelengamhishs snendas exselaciespalyneptiden
term nation sjgnals, ol yadenyl at i on G
0 L Ll R SR b SN e,

in the IR )3t f itionirol of

o s RIS, 00 pscr i bl o,

approfiidtt Redulaory seqpeacesder “cantrgeriemetgne Ibp baundsgas ef bey
unit" refers to .a ucl eoti de seqguence.c [i.Si as

RIS R E T S

tranﬁgtﬂ%f At(?fco%toﬁ Gt the %q?ﬁﬁ)%?(?% Whhinhs aAQoaRE d66heh6¢ cardinclude,
I'nfluence, on OoOf t

expr ess he codi ng Sequences .
but RRt Alityd td, BRBA fromt el prosapyaic.or ThearytiempRNS, genaipie

unit do not have to be c I guous and )
DNA epatteacesdiasy virshos PR d Retidey n G S
SRR TRl 96 e dmedk .
A g RbL1eRihad H SHEBRE RSNV fictearEledince
TrafiscAPiidd dnd, traRMAati g of esiiigqacmtoaretymerlyacgdaied by “control

Typically, the unit _38 does npt. i ncl ude the codin
clernanigia mebdingbiAOE HITiEd 1, THPRRIROY Praper:; THROR

enh%r}a?%f élg@el\l%) S%Qrge“’%n%%?éé &%_J@%Eg%{&a%%ﬁn terininARMSignals,

'on requl atory” uni ri se, or consist
polyasgMitical seyuedtes (@ocamd ' &l thy trandationrstopyeaglens seqreneesfipiom

the codi ng sequences of ahe gene. A" ﬁr ompter ' N s
optirizationtof datiafiog el ipasiaien C"‘ci’it‘?de’{:1 18 the RS SERITRSR: 879 o
: tide-e ' ol | ’
T N e R
nucRBLNO s eRkicempasiag eacemtpanabh yrdnotkre d teomiteay

pronoter is , : .
additionally comprise other sequences which are needed for, or influence, expression

(g

of the coding sequences operably linked to the promoter. The elements of the unit do
not have to be contiguous and may be separated by intervening sequences. The
elements fo the unit may influence expression of the coding sequences at the level of
transcription, RNA stability, RNA processing and/or translation. Typically, the unit

does not include the coding sequences to which it is operably linked. In some cases a
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i nduced by an anal yte, cofactor, regul atory protein,
etc.), repressible pronoters (where expression of a

wp@odoyneebeot i de sequence operably |inked to theCT/GB2003/004218

pronoter is repressed by an anal yte, cofactor,

regul atory protein, etc.), and constitutive
pronoters. It is intendeq1§hat the term "pronoter" or
"control elenent" includes full 10 |l ength pronoter

reqgions _and.functional (e.qg., controls t.ranscripfi
T i s R R A
occur@RE PEARNDUS AR RYMNE St uRAcd:TMAIAEY unit” refers to
a gene expression regulatory unit which is derived

f r dnirromoteriis agugkofidmseguerse mictodirenty transéription of a
nucleic acid se nces it is present in.. Thys an
poly B eGC g BGOSR Bas P e eandididsriduhls piimaters
(whdr¥ BkSrbdion Ji‘laé/;[?o PROUBAGS Soo@bl R&PpetB B LARTOfhe PRYMSF RAM
of it, or both, which are derived fromthe Sane

induoedyapnins madge tdobactpereg@riorepwiaim ate) uératssibje promioters
(b Rprgpsioted SR leBlq Froutcs bRt ke Sn e dkpdlsison
représ8EHb AP kYAl B cbfdcfbr,tl%gllnlgﬁ,?%g&taﬁ, &?ﬁ%&&&@ﬁh&%

Typically, ~ sone, or the flanking sequences
pronaigensy étds irrtemdet heat dwrterno Fganiosa? as“donrobeterae0 includes full-
Xpression regulgtory unit may have the sanme position
lengffrapols TegorHEd 3@?@0@4&-@3 SPRikols frapsriation g tnstatioRht

Segﬁéﬁy%gﬂmkqeig%_genone of the organi smand may be
I mredi at el upstream and/ or downstream of the gene

ex pmesadogenvegiena bxgrgssion tegulfitoug unit hrefdieto Lgeme erprebdien

ucl ei ¢ acid, constructs of the invention, the
re@&%@éﬁdﬁ&%@ﬁ@ﬂ% wadhoime Fgensnas yormior alli of the

VORI | Qi 10 i ral
muclE LS er B 1 Bl Thu 800 bgBRbl: e olitBysty
regubatary tunitctill tfpicdigtharekagentes eithérngsisemiendsynsirsad of it, or

codi ng sequence operably |linked to a gene expression
bothy @fglﬂhaﬂf%ii?ﬂ‘i?ﬁ itkom g §amp OpgRRIsIL AR the SeneXprRssian regriatory

- wWhi i 1.4 [ [ I e

it PO ol o e o R o o Bl il
flanlDiHA dere btpregsis. rediligtofiaingt ial thggarmdneaditing oseaisan A8 pivally,

originate from 30 the sane organi smas the_ endogenous
some, o @lleqdhe fanlapg seayences devadram the sameneanigsn gs o gene

; .~ 14 }inked .
oS0 AZRD BT RO s WLk o
reguldtsry g@fteha Xipyeldsh the gehegiloftley ot gatiérh ahd niag be iiﬂﬁhﬁdiak&{)
The het er ol ogous codi ng sequence may, for_ exanple, e

upsteeAn and/qr dewapimapyidbe gercasrartian i iiandi Ahghdn the
s B ULAY P G055 B MR RED AT 950 el
regulBidr§ Qult&vill eAacally@riginate from, and be part of, the viral genomic nucleic
acid sequences present in the construct.

A “heterologous coding sequence” is a coding sequence operably linked to a
gene expression regulatory unit, and in particular a promoter, with which it is not
naturally associated. Typically, the two will have been operably linked via
recombinant DNA techniques. The heterologous coding sequence may originate from

the same organism as the endogenous gene expression regulatory unit it is operably
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and discrete fromthe whol e organismw th which the
mol ecule is found in nature; or a nucleic acid

woredogozd288 devoi d, in whole or part, of sequencBGI/GB2003/004218

normal |y associated wth it in nature; or a sequence,
as it exists in nature, but having heterol ogous
sequences (as defl ned bel i n association therewth.
A sequence is "derived or 10 obtained fromt a nol ecul e
ubst the s basepai r
okl ot b RN E? B e FOIRR e crbortE 0 s Stbgan
regu%‘wﬂ?'l e sSidkBe i the HU‘terbIE) ghiks co@ir@oiealye?lcé ?f%*gﬁi: Example,
identity as describ bel ow. "Operabl'y |'inked" refers
be atlbOﬁﬁhe@pdmggeqtmcescﬁeréioeﬁbhmsln\mdnepmmtnler mepepdeat S
hetefc,oqod%sscrhbed are configured so as to performtheir
ol S AIHETY on. Thus, 15 a given gene expression

r egui ‘adlsted wlyhuclacstﬂiev thob&¥uld i 4indtleRt RIPABIEHLe séﬁbiléte I's
operably I|inked to a coding sequence (e.g., encoding

and gicrgti frefarthowholetosganisn) wntla vdaghatbe encdécudd kdotridng nhiues; or

re he. COdI uence when the per
anuglﬁ{}ﬂ%@ P&u{? SR WA SR OF Sraughees e {y&ﬁchated
withelt BIRMS; fepsqiQicebR 1?8&§té SO Sro Vit ITla(fg h@f%ijdlg

sequence, so long as they function to rect
sequergasdasdesimetd helow)ﬁn agsoriateoraiirptesyith2 O\ sequencedsn| dﬁgwed or

unt.rans| at e transcri bed sequences_ can be present
Obtalﬁ?fi\é)% ?ﬁ‘é’?ec o‘ﬁﬁlhé? %ﬁéﬁ‘% RE %‘*‘%gﬁ&h? the seH §assegilience

sequafék atsrheregifoﬁ@tﬂ?ersoﬁﬁc‘a‘ﬁ%]&%l& PINA lcoﬁ‘%lerﬁé?l@ss‘ﬂhgt%BF Srifit

‘operably linked" to the co I ng s€quenc
displaRe ssprbnevaderitity s desetbdidrebdw t 0 descri be a nucleic

c Db R T ey ﬁgteiﬂ%iee@?s;w%??@?hecby 25
comﬁbﬂe&m%&esoqeséﬁ‘t%d%é ﬁn@igﬁfed%% n?xntpﬁlé Jduat BurldBbn. Thus,

associ ated wt a porti
a givsolggne c)tmestsmdﬁegmlmbrwmm; hnd in p@tuaﬂawcprametbr | thatrigbperebly

5 %Etd/o %ISH kedtoa nucleotlde ot her than
ink 1191 og g sebenct (4 & Fieiiag AR ANE AT eTE O PR oL

atsl
effedtt%% gh‘éj&s reﬁ%rbf%hoﬁﬂ%eﬁﬁ?é lw%%ﬂ't arﬂ?é,r ea useaggt)mx%ts%nt.

finition e reco
The prspwert ortathar cpnindieilaments el ypeid ccdmgaamsltlathe coding

ol y%be%nl de 30 pr oduceg by expression of a_reconbi nant
Sequg%qey 8¢ iRfy fighon do diress dissexprassiontiyen/ donsxegple,15
ei n.
e RSO AL RELNRUPLSPIGHSERER Sb R bl
pronm’nmtd&qmeme bydh thel ce ding dequicAcadnd e ptontdlsb schasmob 0g0HH] B

ol y | eqti de, pre erably at |east 80 or 90% and
COHSHjSFeéP é‘fagf d” oy the goding 88HFEN79% or 99% honol ogous

th ’h r
kS B TR AR 11
polysidlédtide of agonaic] cDMA] senfissintigstic, or synthetic origin which, by

virtue of its origin or manipulation: (1) is not associated with all or a portion of the

polynucleotide with which it is associated in nature; and/or (2) is linked to a
polynucleotide other than that to which it is linked in nature. Recombinant includes
both DNA and RNA molecules falling within this definition. The term
“recombinant” as used with respect to a protein or polypeptide means a polypeptide

produced by expression of a recombinant polynucleotide.
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present context, honology is calculated on the basis

of nucleic acid identity. Such honol ogy may exi st
wo@r@n/02026%gi on of at |east 15, preferably at |PEEGB3®3/004218

for instance at |east 40, 60 or 100 or nore

conti guous nucl eoti des. Methods of neasuring

pol ynucl eoti de honol ogy or,.identity as well as 10

pol ypepti de honol ogy or iﬂéhtity are known in the art.

For_.ex l e the . Package provides_the BESTFIT

o IAIPRHR A BE LRG0 e e GG O here . AUMGHBES (e o

| [ t 4)

B o O B LN Kt B o
honiilggeTis & temiotymusleotide, atcferaliy atisesdt 80@r O8Ycatdahere preferably

h | i i call hei
ot IR0 S NG Spimofg e bt o ot bk buaihe fomology are
| 1 . - :
vl 9l e 35 SR B
preseet dontext, tpnBllddyTis anlalpteid onitlse mstsl dfauyletvaiid Alohigty. Such

through the National Centre for Biotechnol ogy .
honjolfgyiHaY PN QURE # EZOTRAL e L5 PISFRIRRIN 2hlsee 3 Ot nstapge at

[ [ i j 1fying high scoring
leasgg%’%gn%g %g?ﬂig‘é’égéug‘??‘iégﬁﬁ‘?syi ng short words of
| eriethody ofimedsering polynsdaptid e bemblogy oeidehéty axatathasor

satisfy saogne pgsitive-valued threshold score T when
poheptdrPIRIRY o WPy Fe KRBT fhe A riRTtexamDlE therhiBaGe

P ISTE LSS iy gD SRR
(e.gi mietl ioalitsdefagltizetimgo@everek &ridl $158d) Naslesclslds Reveazh 12,

initiating searches to find HSPs containing them The
p38%a3Pe) - hits are extended in both directions al ong each

se r f .he C [ | i nt, score

L b S Sk D e
or linaap setjueacdsi(ppicallg oh ahdiedbimasttingbg forCxamptd dsuRscribed in

al i gnment score goes to zero or below, due to the
Altsghddiliy @99 Mpl Bl 36:290ra0PeAKechut.iSy E-a ¢b¢1i9A0) T Mol Bisd
leq%gggment s; or the end of either sequence is reached.

30" The BLAST algorithmparaneters W T and X determ ne

t hSofianass for peifyrmaing BIPSIthnalys@ gt P282a8le throngh the

PCT/ GB2003/ 004218 -16 the alignment. The BLAST _
Natigpgdreaic feeBioteshgelpgy Infarmatin (it Awpwhngbiynlmmimdov/y [dis

oA A5 B S B RS i
shor@kiogtsraaMérgetlt B irdthe 9leryS¥qREEAthhOtheEmah okQatidfSomdN-4,
and a conparison of both strands. 5 The BLAST

posigivergpiued Hirprtioldbicars b whemelignell svith awardyef the sfme leagth in 2
dataBhdd sle&“éntcé(. T is referred to as the neighbourhood word score threshold

(Altschul et a/, supra). These initial neighbourhood word hits act as seeds for
initiating searches to find HSPs containing them. The word hits are extended in both
directions along each sequence for as far as the cumulative alignment score can be
increased. Extensions for the word hits in each direction are halted when: the
cumulative alignment score goes to zero or below, due to the accumulation of one or
more negative-scoring residue alignments; or the end of either sequence is reached.

The BLAST algorithm parameters W, T and X determine the sensitivity and speed of
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bet ween two sequences; see e.g., Karlin and Altschul
(1993) Proc. Natl, Acad. Sci. USA 90:5873-5787. One

wore@sieesof simlarity provided by the BLAST ab@DGBRGVA004218

is the smallest sum probability (P(N)), which
provides an indication of the probability by which a
mat ch bet ween two nucleothge or am no acid sequences
woul d occur by 10 chance or exanple, a sequence is

the g PRo e BN bBRETP? 5o on LB oG ey (N of L1 e
1 a 1,
BLOBS?@#@%‘%@@Q Irﬁealglgx ARE @Iéﬂ 1S BCHAR MeiikolfS( 109 3)SPrida aNG A htvdt

an a out 0.1, nore preferably | ess

Sci. UBArsoatnod 5-10019)laliganentsyB) oﬁs(efeepe&tﬂtrpnl@)s@f 1h =5 Db
0. 001.  The hormlo es typically hybridize with the

and  epraRasisen pHP ide at a 15 level significantly

abgyen g%'iga{lggﬂﬁm Tifonnk 99alisdaralaganamiaé aibin he

I nterac honol ogue and
betv@:@xh Wﬁﬁq&&idegt&;ee 8.gt, )I{Hrhﬁhﬁ@/AHl;Chhb@Q%)lﬁ'ofcothl Acad. Sci.

USA %&gﬁﬁg d %g%;geaqlf%gﬂﬁ%tgﬁ@%?w&qu? ng%T algorithm is
the Sf%\(ﬁil% I%g%l éﬁ??&[ﬁﬂt??(@?iﬁl@@ﬂ ]érofvﬁfes &X AN fion RY the probability

wth 32P. Sel ective
by wWhidl 4 Bkshbefvech $wb ylpcleahdewranhmcem@l smmgsscymw& 0¢C@hby
of mediumto high 20, stri ngency,][# %%M
chansedFomeenips: indedusnae &, onIiered it Fkppirte
ut 3 " uence
Smag%sﬁ gy P gorP s%b {éa ie}fér)?c pag1 org?)%}% % (&)‘1 ?s?rg Ien,tllytkéaxth‘Sj é[:)ee%;ﬁh{%lr s
is 1eSPht At 1 5eBRbly [bsé.ﬂiaﬁléﬁ)ui 9cl, hdPe prefdraloly fess thramchbout
sal nron sperm DNA and the mashlng condi ti ons can
0. 01|, aer] mee Pesfesgly less tll%l eyt §0057¢ fol | owed 25 by | x SSC,

oo gt s S0 g Y W RR-CRs bRl peptelestodn

| 1eve$ﬁgb1&'@ghbeiboaé backgr@md, THBeighairteled gueerateg byitfef ieterdctiom

a sequence in the rel evant pol ynucl oti de %Iﬁ‘)ll ess

betwedsathehonmlogy:, andshe polyayclspside i fyPIREl weidegst 18 folgPrrably
at legﬁil 16(1)? %@ﬁsgsﬁietnl L o%ﬁi l-gﬁohﬁﬁat%n”' i {ﬂeﬁﬁa}’ ofThese

nmeas er a region o | east

inteRRtiosRal 86 midasiradar élanpda oy rdiolabdling thb@ﬁ)omag eigowith P,
conti guous nucl eot i des of t he honol ogue

SelegoehpriagopsTyrE2iinahinysg peng EQ@IW@% I%edlum to high

| eot d (W
sl B P B B AR T ¥t Ot
aboBArcenRs M 60 Paese are defined according to the

followi ng table. Amino acids in the same block in the
sedmugemhybﬁdl@mn conditienssesnynglypde o dormanideeXi n t he

Der@@ﬁé llo\l}eS )gﬁ gﬁgg 1% FUE58 LA 6L L RN ARk o Pern?
DNA and the washing conditions can include 2x SSC, 0.1% SDS at 37°C followed
by 1x SSC, 0.1% SDS at 68°C. Defining appropriate hybridization conditions is
within the skill of the art. See, e.g., Sambrook et al., supra.

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

for instance at least 40, 60 or 100 or more contiguous nucleotides of the homologue.
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ALl PHATI C Non- Pol ar GAP |LV Pol ar-uncharged CST M NQ
Pol ar-charged D E KR AROVATIC HF WY 10 As used

whegogioze2sdhe term "adjuvant™ refers to any nat ePCHGBRWAN04218

enhances the action of a drug, antigen,

pol ynucl eoti de, vector or the like. It is intended,

al though not al ways expllzltly stated, that nolecul es
having sim | ar biological "activity as wi | d- type or

WG oo B R e TR sEhsicsBER Becetat phest

co@s@ﬁ%ﬁb@ Ochah83Sn TR £6Hb %&d%@odeﬁt Q?g&%é Qeﬁjr?edlé\?&qdmﬁsto

hin the spirit 15 and scope of the invention
the ﬂ:élemmblﬁn Antihe atids in tht rsame btmk ‘in thecbeotesohmyn arfd

ection o
prefp bl g o R BN oGy maY P RBS U ot caipiea
congehﬁmvgegﬁl% don or conplete elimnation of a pathogen;

and the reduction, prevention, anelioration or

elimnation of a d| sease or disorder. Treatnent may be
ef f ected Ongﬁmnphl|ﬁﬁLLﬁﬁ||U /QAH nrlnr to Lnfnct|on)

A\ | =\J

or theatapgatrical | ) I\(oelr]%lalf ol | ovm nc @Mpctl on). |The
termg "individual] and "subject" gre—used

i nt ef changeably heérein to refer tdlaﬁy menber ¢f the
subphyl um chor dat @,_ T ncruding, tfhoat T tation,

humahs and ot her BP aﬁ'&lﬂ@@rquncl uditg Tn]Mh-hurran
primates such as ¢hinpanzees and Gﬁ I apes ngl
nonkey species; f brm ani mal s such attle, sh pep,
pi gs| goats and h 3 004/ 02 8
PCT/ 3B2003/ 004218 E)g%gcgy}ge%t iC mﬂg%l s such asfdogs

and ¢ats; |aborat ory aninmals incl ukp\g rodents such

n i
as ce—tats—artgu-hrea—prgs—btass—+retudi-hg

done$ AROMWII@ ang gane birds such FB wahi ckens
t ur keys and ot her gaflinaceous DI Tds, ducks,—geese,
and the like. The ternms do not denote a particul ar
h aduyl t. and,, n mborn i ndi vi duals are 5

HEHEeEREe Bhepd

gvangh e ﬁ“étt‘h%%’smﬂité%lrt Heubppses the
actlcﬁf &d diﬁ§ nelgserd 951yH§&eét[HeaWct&for h g?eaf’c(]%’ ﬁlt%ﬁ’ﬁf Eeﬁﬂ’l%gl

speci es, since the imune systens ese
not alwaywnphmels statgele theat moddeniek Arvipg siGd e badlogva mvtivty aafwild-
type or punP o peptlae adjuvants (e.g., recombinantly produced or muteins thereof)
and nucleic acid encoding these molecules are intended to be used within the spirit
and scope of the invention.

As used herein, the term “treatment” includes any of following: the
prevention of infection or reinfection; the reduction or elimination of symptoms; the
reduction or complete elimination of a pathogen; and the reduction, prevention,
amelioration or elimination of a disease or disorder. Treatment may be effected
prophylactically (e.g. prior to infection) or therapeutically (e.g. following infection).

The terms “individual” and “subject” are used interchangeably herein to refer
to any member of the subphylum chordata, including, without limitation, humans and
other primates, including non-human primates such as chimpanzees and other apes

and monkey species; farm animals such as cattle, sheep, pigs, goats and horses;
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10 Before describing the present invention in detail,
it is to be understood that this invention is not

wo pevspetsg o particul ar formul ati ons or processPCT/GB2003/004218

paranmeters as such nmay, of course, vary. It is also
to be understood that the term nol ogy used herein is
for the purpose of descrlzgng particul ar enbodi nents
of the invention only, and”is not intended to be
n 15 The,pres on.is con r ned
oyl il ok B L S b PRy Birelsi i 0eB s st
as nﬂw frzité) hd gihd9RPs b, rﬁlélﬂ@ing ABRARD dlﬁ%& o8 bsrt1§ sitthis
hese “constFucts nucl ei ¢ acid i mmini zati on.
Chlckmé;, funkeyis tand nthat &ilng.acowscirasisn&toﬂw,cgeﬁeo and thhdike. The terms

nstructl n.of su can
do ngpeiorS Lbepfrulpr @gnﬁﬂ}lﬁ%ﬁb@ i g BRI ARISZES € vio
inteled T bE cQfertd q&ﬂﬂ&ﬁ@d%c&%%e%ﬂ bR SRR dri‘%g HieA g%ﬁ% of
unit 20 present in the viral genomc nuc el c aci
the @/opc gerdchirite sphesisy sucetbe enmliog systemspuflajipd thdsel @ srtebTites
ter ous codi ng sequences to be expressed are
operia %@}gl nto the constructs so that they are
operably l'inked to the chosen endogenous gene
expression regulatory units and in particular to the

mﬂ@gmoﬁh@lmb&mm of these wunits. The constructs

Gen:
t f 1 het I
E }% ggscgt 1&1{52 n se%g%{}/%}slﬁ&g]grc?qt%h P£§§ toebeelgn%eros o%lglsthat

this ?}Weh@&i{‘ls SRERd Bt ccular' | B S tiors S h?oces Hﬁrﬁﬂ&kﬁlag such

aci d constructs of e present invention
may;:@ﬁqwrss:evamr It |1malscsm1l}3 mmbm@bddﬁhﬁtsh@mﬁﬁinslog@mwhérahl iy
V|ralé% rgﬁ]C nucl ei c aC|d said viral, genom_c

for i pBpEs oi MRS OB Dhige SHieBERNOuS. ot

1nte1ﬁ?é LeBsif{Loul atory units which each conprise an
ogenous pfronoter where the endogenous pronoters 30

of Thberasaittisveatien &aiohveaned with@uslaiztcidasnicls Whehwllow|
life cycle of the V|rus that the WD 2004/ 029258 -
CXPIYSIg 2@‘6@?@@&?&@8 fropg th; sape cgasipwgt #ndthe peg of thesed i s

cons%Eﬂs Y& nfcle R cid e Bnizh@n, Fhe rﬁ%ﬁﬁ?ﬂ % ﬁr%y{%g methods for

endogenous gene expression regulatory
the consiprction pfsyrheondtarcs. dhe tustratts thept e rad BasEnia aceRCh
.,operaply |inked t o a separate heterol ogous coding
acid §E§ tenestwofs apare g ﬂﬁte@d%?élo\ﬁ gaie eypissvieEregulelasy snidci d;

( from1l to
prosgfh foel s} tBpt BRI P AT xS B feBfA Bt B ences
polypﬂﬁﬂbﬁ €thd liﬂt@ologous%da{gt S%Qﬁé‘ncesf totﬂaa%xpfe@&,ﬁrh&e InRyest ifn

nclude, but -are not |inmted to; (i) hi construct

the Cgtl%r*mcﬁﬁ fo thadiikey aopsietly fiakedhiodhe ehaser An @@s gene )

e BN 008N o B ARk RS es
unitsr@he codsasiets llow for efficient expression of the heterologous coding
sequences, and in particular antigen-encoding genes, in host cells.

The nucleic acid constructs of the present invention typically comprise, or in
some embodiments consist essentially of, viral genomic nucleic acid, said viral
genomic nucleic acid comprising at least two endogenous gene expression regulatory
units which each comprise an endogenous promoter where the endogenous promoters

of the units are active at the same phase in the viral life cycle of the virus that the
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10 mmcs that of a natural infection; (iii) achieving
co-delivery of the antigens into the sane cell to
wa@ehieresgoor di nat ed expressi on of multiple ane¢TyEB2003/004218
(iv) eliciting an immune response simlar to that
elicited by natural infection due to the expression of
mul tiple antigens; (v) eligiting an inmune response
that is nore protective than that elicited by natural
. jnfection,  e.g., becayse the antigens chosen do not
v1ra1 %%ﬂoﬁﬂ%n‘i‘ge?ﬁ&‘ﬂﬁ%gﬁﬁeﬁiﬁm’gﬁwegens or pol ypeptides
thagy T nhiditds iFRINRe ERRREAGR SN LA eRY BHERARL 1 N
V\,hg_l)e viral vacci nees; and (vi%)e tr)%g%erl gaﬁ??]e anttlggen
comprising psémefemradtiveat dsesunz plose patehciaysrdthntinleaddo a separate
ngrmal Iy .involved in e cl earance of .intyracell ul ar
he‘ferﬁ?%%siCsﬂ@g%leé?f‘d@@?éf?gdew %_&H@@P@% ol 0 y
UNIBP THR: Yikd Bbndif0 LRI Rifon@ ¥ 1dls Ry & feRAR T uct I on
of 't’he invention conprises at |east two enddgenous
exclyding tiexipstesbigous seggericas msgrtednintosit. Each endogenous gene
expressi on regul ator}/ unj, t _vvifl conpri se_an endogenqus
pr SHoPBiagesRfHichiesept invaplen aplude,ut aiginot Wnpqed&%.eﬁ#m@e
PRELARHE £AUSH StSTIUROASRw b ilting! el
con25 W ?tfl ‘é}on'pr(?se nu%lkleotl deeésl,le egg%gféfégﬂhggg seglry c?rT,
antigems i ¢ bpitapet)uethercthath b aimgler dnpigboso thanitlé oonstifuandbtdlesaly
. of Lhe codi n%,sequenC.e. wi.th which_ the endogenous gene
mimigsinaiafiagRireduicatia (i aphieyiss spephirry of tharatsens intadis
sam& EAPHY RS oQRBinHled %%s@én of B Lticlhd gvg AR
or consi st essenti al of , an en ogengus ene in I ch
immube respomkiersgnitaqol dnc elicired thymatdryl iaRs0e] dicad thd édprésidn of
g@he have been replaced with a 30 heterol ogous codi ng
muldplg gatigeas; (Wheliviing opopsBIgreIPasy tesisouere peiccivg tiadhat

L : r ' I ry unit .na
ehm@%ﬁ@ rise E@P%r%rgﬁ}’ g >§0 ebze ggdns? :ﬁéﬁr ﬁ?%?‘g Cglro ¥%1(|ﬂ)c?1°t inﬁ‘%f%?e nce,
immiuhad@tinkt antiperfsiop polypeptided g iHkitRNE e 1RHRMIEY Which may
linked to the unit. These may include an enhancer

be presgiifdh sl vied Kescinss (vl tiggeing thrombisen B cessprecadi on
presCitaolFpRREE thof ard LG ARloLaSE MG Shoe SEERERTR:

infe@fonkhe codi ng sequences and/or other sequences may be
present in the unit. In a preferred enbodi nent the
endogenous transcriptional term nation sequence nay

End e§18u§) - RSsent . A Wfdm, N aum t he endogenous gene
|1 conprise an endogenous

pr anet/ahl gehyRicCalcldic 4l $n Webdstetidd6F (BMnivERi N CHAGRROYS
pronmoter 1.e. 10 the endogenous sequences necessary

least tyyopurp gspeuhgmmekprespier tegh itory finith eBasb gndegenous gene

expression regulatory unit will comprise an endogenous promoter. Typically,
however, the unit will comprise other nucleotide sequences. In particular, the until
will comprise nucleotide sequences necessary for, or which influence, transcription
and/or translation of the coding sequences with which the endogenous gene
expression regulatory unit is operably linked. In many embodiments one or more of
the units will comprise, or consist essentially of, an endogenous gene in which the
coding sequences naturally associated with the gene have been replaced with a

heterologous coding sequence.
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sequences whi ch the endogenous pronoter is naturally
operably linked and/or the sane specificity and | evel

w@booenpr2essi on of the heterol ogous codi ng SequRCIEB2G06/004218

which the unit will be operably linked in the
construct of the invention. In some enbodinents the
pronoter nmay have had soggésequence nodi fi cati ons nmade
toit. 15 For exanple, substitutions, insertions
or del etions may have heen i troduced such as, fO{
exﬁmh@ ORI SBIRCEXPTISYRN 1AL VR MRAY LTSS Slements

esselic}?g% Op, o1 n 1%H SnfideASE rtllala&?@tw ASOhe g@éhﬁé %%%nce's Rp&hbs’

Iar ger |ons may have been
hnkc%cdf’cb richsi e dTth@ Enaty)irwm:deea,n cidlnetet saqmende driotirer sequenes which

ive, fromfive to ten, fromten to twe
modblate@@xmyswmféth@@Eﬁablﬁﬂmls%%@éﬂlg jequsHiTe g%fﬁlsgcefﬁv ic
B R
sequets RehySRAHENREES thd udib Japesrafetryd Ietrlbbéldldnoﬂmehﬁmgwghus

typically this will not be the case. |n sone
tran@nbwmamnmntha seqigBefanayialse By DEReHs bet ween t he

pr n})a:{g]gm%% %%g % nouBtg'cgl?é"@}lé)re?sﬁ)Eltre lﬁtgr Wit QV 1p&)m rise

enou ressi on regu at or

an eﬁk[Ug%ﬁo ofbfe®. Tle&Bls%HSﬁth@mtﬁs etiduigetiowspeomoter i.e.
i nvolved in, or influence, translation. The

the qndagenons besieners mecessaasl aphisye @@@fﬁé eBessen ofcthe cedingii ¢ h

sequers Iy Be oS0 AR Ellhlls obBhlty iSked B O3,

samQEpécm’m@'Sanﬁ RS bRdx@ebsSion of tHd/ Heterdlogiddioding seduehbes tuni t
be retained. In particular regions, which |nfluence

whmmansmrt mptlbpropc;@blsnl echnume pomt@ﬁt ¢fi thg inygRtiqye In some

tai ned. The sh .
e S Y
For efmﬁﬂs N8 SURAREIOAY insk¥load @ﬂd&&&ﬁﬁ 8n Ry EB2ANR 004218

21 ‘conformation may be retained in the unit and in

suctpas; farcubmplesheree i dive, tenpr m@m:basp ebstifuipas, ipgertions

SSi o t he, codin n oper ed to
an@gﬁgdGHWF q&ﬁgwéﬁﬁgﬁﬁﬁ@ﬁ 1@@ %@?F%&%ﬁongﬁég%F ory
intrdcbd. IPGSex BRI @é’l@tl&t@ TR twitto fale, B fildeo @ froatiengo

sequences fromthe endogenous gene it is deri ved from

twetity @l tivoel bises malyélyvajbﬁen hmtrcrd»yect oo nseasds dhepTaBQEE Gy

t h
avE hErgaRseET e e T ER Srninee ot iy SR Senbledon e
codiﬂg%eq&‘e%wﬁ mgn%fh%lﬁﬁﬂ&g e RldfouRh QFPRt ATy thiB wEAbI thiatht 0sse.

one or the endogenous gene el enents
In somn Embnémdm the nndthmotg mdQipanestyestehe poneie| 29f

reguJator%Eunlt gﬁrlse sequences which are
trangeyItionpl spark ey cFeﬁaﬁl he 10 endogenous gene.

The endogenous gene expression regulatory units may also comprise
sequences which are involved in, or influence, translation. The transcribed, non
translated sequences associated with the endogenous gene from which the unit is
derived may be present in the unit. For example some, or all, of the as translated 5'
and/or 3' regions of the unit may be retained. In particular regions which influence
transcript processing and/or stability may be retained. The shine Dalgarno, start

codon and/or stop codon may also be retained. Sequences which influence transcript
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Sone of the sequences in the non coding regions of the
endogenous gene nay be absent fromthe unit, such as

wG@emyeress which do not play a role in, or infPCUEGB2003/004218

transcription and/or translation. In some cases
regul atory elenents naturally associated with the
het er ol ogous codi ng sequezﬁe may be used rather than
their 15 counterparts fromi'ithe endogenous gene which

he gene expression requlatory unit is derived. For
confi g Sasy 8 i iyfhe i A R e oot e miHence the
levdl bRBSSEAIn SFathe B&uih O3 Bendd@bikr 1Y ¥inRSPRGhEkGE W th the
het erol ogous codi ng” sequences. | htrons may origi nate
f r drhetdndogenvs gene aprasion hepuhadrg nalt dgessotdadé togcomprise
seguences.. I n some cases regulatory regions from
ol fdhere %&%&S%ﬁ?@é_@o "Be BgERRS AR IEOF AT IS ne
alth APk Qo0 Pty EOIAG REHROER RS WRMmBIE: 1T bAGNy, TS
endogenous gene” expression ré&gul atory units y
othayrégjom fbm the emlegepoussgent apdrefromnhd cgingesegnenden It may
art%cul r formany vi.ral gene menti oned herein. The
CO@W% he&@ﬁ%&ﬁﬂ@ﬂﬁﬁ ter 1 combination With one QE mops ok the

endbgPVB0E AR e@é?ﬂaft% #estifed hkﬁﬁﬁ%ﬁg"&d@@&@% Q%Seﬁggfeggog 5

expression regulatory units and may; for~exa
regulgnprursembyoomptisessequdnoes whith we spatiatbr epaagdgeneus
ene expression regulatory units . At |east two of

endPgraoRhgdenous gene expression regul atory units

co ' r . I samne
o R ST 3P odiBAAN 5 R COTRE i IR Sl Bineley Bk ARy
be absend frogethe niit, sush lagbajuagies whidhglovadt @fayfa 1018 a6t influence,
four, five or nore of the

referably three,
tfan@%’cﬂ’&@@ ﬁB@/éf Hardatiopn e sane rrspeiggilatasy glemsntsataaibr i se

t in the
oo ] I R RS o R Rl A pB DORLRARE i
couzBipartd AORHile RAddgehal)h0 0ARhihe gatid RPERYORA Bdilatory unit is
promters of the units may be expressed at the sane
dertjtha eor expmpleathe X gjo3 uaﬁraItSilﬁéederﬁa@g@ abilis tignemipt mey be those

L LR MM

fronhécenmk cgmes as tdiREraegiis R6inaRequRhedse Tabdnte cdshs ee,
four, five or nore of the pronpters may be so operably

regulgioiyageiops femdichirelgaers squisatidifigrens tida ovgin afithe orme

' i g, f nous pronoters of the
hetegdg?%lg}snﬁg@hgge@ghﬁg%ﬁl%e ?%iqﬂgg% to heterol ogous coding
seqleradsgendtiege @epREISeGRBRTENIEAE S HgihAe Wont £1yY

.units will typically have the same origins and be
suitablg Yirgd2eppan inrmm@!iaﬁé@ﬁmawumaé gencappfionhdherelvey ar e

pr ' r.ef.ecabl he, viral genom c nucleic
D! St Ruo BEFTHER ol G b e et
leasistiwogindofergspaie apebsyibh teghhfdty DRits MRERAG0E dxantpdi f i ed
tqQ introduce the eterologous
comprise two, three, four, five or more endogenous gene expression regulatory units .
At Jeast two of the endogenous gene expression regulatory units comprise an
endogenous promoter expressed at the same phase in the viral life cycle of the virus
that the viral genomic nucleic acid originates from and preferably three, four, five or

more of the endogenous gene expression regulatory units comprise such promoters

expressed at the same phase in the viral life cycle. In some embodiments, all of the
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codi ng sequences and to nmeke any other nodifications
so desired. Although this is the preferred route for

w0 b4gznss at i on of constructs of the inventi onP@L/B82003/004218
routes which achieve the sane end result, such as
obtaining the viral genomc nucleic acid as several
fragments and assenbling .hem stepwi se with additional
sequence being 15 inserted at the sane tine, or |later

on, into an appropr.jate vector. .ar I co
endogHQUR BTATRYIERAL G LIS TR SO R PR oé@%%ﬁ@%
' ' ini the vRRalrift eydlawill
of th Ao BRI SBR SRSl PRSI e VB

be irdeqdeiigeperabhyslinkedno ahetologionpding saguence) andipreferaply
did in the viral articu

genone. In l.ar .. 1th
threes gAY RORISIGE t@lbfpgggqf%wa}f ﬁ%ﬁﬁ 31?66?@?/ Hﬁf‘?‘g‘“’%n%ef%lg%%“
i | SfiEn KA BB pRSmbtBRLF kI
Coml?ig%ugﬁ%eﬁehlv%%Qg%none,ts’vﬁmﬁfﬁn thegl i m t?)s of tt?e )
unitdiinb@be separpety tinkedlodieteralogaiisicndingeequsnessr uct . | n sone
enbodi nents some, or all, of the .se nce ownst r
of Thhendneeansi 556 sSeakimgEionE TH IO e T e RS
-0 | - SR04 1R¥y.ard Sreoue i Thy
O ﬁ&‘gg‘g %%r? ﬁg@etéﬁg ﬁa%‘?ent ?gﬁggg%e&géﬂ dgrv?/nst ream %f
preféribly Gisiing gsesrRnmeleiddcidwilhies ebtaingd &muh the visal genemk 4¢ 2

_ the endogenous promoter, i.s naturall. soci at ed

singlg r7gmenh anEHbGen saSubrswisaly B nitiraiicp fisdisfolpgous
the unj ' - ' Hnaludesh thit i

e S e e ey

the freferred a6t for thhgarritiovolf vertructs lof tetipyentionogher hates

whieoaphinvedhe sl S50 o ogHIGE R ‘EALARR b L ORarT

os S GBS0 280 SRR LAR HisE! BT ¥R GBI fhGE BLing
inscHB® hi' B8 BarAe iR odatsn sh risemnabpiopeatesteetonlapgalss codi ng

sequences or in_intronic sequences within the coding
enceypppsesidesthadveniieh-.ude endogenous enhancer el ements.

Upstream s r ' t RS i

shiih g S BLER Bt Bep! PSR IS AR NS in
parti¥ih ehexindbBencab gR@estaus tigemst miphtveithe beneswiogenwsus

endogenous gene expression._r eglgl at fr unit is deri \ﬁ?d
upsteeagminder daversrwB @ iiba Hed SnOeriiel SOMe TR PAHICRE he

codi ng_sequences. | L5 thoheh
endGnally o B A BT e b e B R e e
upsk&int seqilefidts @at AYid NS VEEY genomy, withia thelimits af thediral n

sonme enbodi nents the sequences for nore than 100 %gse
genpmiawiclgie afié imieygonstoic @m%gﬁb%@egﬁg’sowgrg all, of the

seqt?ernggse&o%?rl el of tﬁeﬁ%?er%fégoﬁrb%dﬁl\ées@qﬁg%g 1Rk BleGi@bhng iHoOr €
particular the endogenous promoter, is operably linked to may be equivalent to those
downstream of the coding sequence which the unit, and in particular the endogenous
promoter, is naturally associated with. The endogenous downstream elements
present in the unit may include elements which are included in the transcript from the
endogenous promoter such as, for example, those involved with determining the
stability of the transcript. The endogenous downstream sequences present may

comprise a transcriptional termination element and/or a polyadenylation signal.
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than 2 kb upstream of the unit, and in particul ar of
the pronoter, and/or downstream of the heterol ogous

w@e omitigp2sequence nmay be honol ogous or i denti caPCT/GB2003/004218

those upstream and/or downstream of the unit, and in
particul ar of the endogenous pronoter and its coding
sequence in the viral genone. The region of upstream
15 and/ or downstream sequefice identity to those in the

viral enone xtend to xt endogenous
Seqh®s B TR B RSNin O bp BriaBidpons FRGtE ratiendtS B in
intrbgic @éqﬂeﬁ&@ l!&ﬁthn@ e JodinzRey RN &SmANRIcRide RdddRBomethancer
het er ol ogous codi ng sequences. I'n sonme embodi nents
clemeids.eUpsiipatiescduimees mserxb neydndluderthe predogenals ngnma;ndc
eilc ac n the struct u str.eamand/ o
DalgiifiaSidistith dr sDims CEiaBgERIA 0% yonE i SRt cone,

the ERIIEERANRIMIFEENBIN $ord %Qﬂaﬁ‘ﬁoﬁh%ﬁﬁl%ﬁ)lrﬁﬁﬁﬂﬁ &R Gom, is

sequence which means that the sequences upstream
retaawgﬂ@ theqonsigict epart fkpinghe mthngwqu@mb% nin additempenyofequences

1 f ound m and/ or min the viral
whigl 55 Rt bR e PR AP HUGRe pelbg a8 an
enh@NLOGRRMN® bR RXPr ession regul atory unit in the

construct. The endogenous pronoters, to which the

hetlasoing gmlbsdmhitsr@e seperces dor more th@s! Wimsaphiys, Ip'rafmuly

moifhan oo R el Biore i akhand Srehanors reiaish ﬁfrrgpre
tharCY &b apafea;nrtﬁv tHé iME ahh@n Yok B IR D o G srwyﬁgii i

derived from Viral life cycles are typica

of thwheterplogsesgodaardequéncamaytbermnologous by elehtienl axihoss s i on
enes bei ng

sl b Piridpeiset S nnabEimmirle of B srdessata:
profi8ier SXARPLRin eYlhérﬁ:Ie 1111 ﬁfe é&?/gén%nﬁayfh'e'} X%Bﬂ Bf é}g Stream

I medi ate early, earl te gene expressi
and{pe dewesimpamssiyoencd mdanng/ ta theseiio ﬂl@O)ﬁraV‘@rﬁﬂMh@jZ 9;&51&1 to the
GB2003/ 004218 . -24 | at enc Thus in
nexg%{sa‘?wag%net %@reéﬂaeg%@mgww PBETEPYy lgtket F@X@tewéogous

codBEREGRREQMNHRE W e et 1 M dod astggﬁ’e%%eso s'ofn%'

genes fromthe sanme or aJJ acent e viral
emuadfmem:ymbe raadbepdeétemalplgsetthin t}maml phraseic nhbleR: delieiy the
[ early, late or |atency

COH%@%E %&6@8 aﬁl g“é{%étreeagl Brlj;}é? %ﬁog?wuatge%@?@r@%s@@éegq%awry
unit Qﬁi Mé Bétgmllé% o ¥k rdéhs sed t glg?l%% t@% er egﬁul%fl‘ygg ubsueam

bot h el ng exp
andfov donp:ream wineh atehegupatedtossome ofithise rfdnﬁﬁl ﬂ;ﬁtream and/or
transcriptio Preferably the tine at

whi ¢

dowstzeam o the VAl sename ayn iy effect, be mawed £loseh tf’ﬁlé‘ﬂ endogenous
gen@ BARERNAYERLBRARE! & thd BifgH,&0 T he heter ol ogous codi ng

seduences occur at a simlar or identical tinme

p oiThie endcﬁgehnuSpmmoms, s whivh the heteroBigous baies sdaynd2e are

8 r] nixgr essed. in the sanme phase
operably li will preferably be expressed in the same phase and typically at a
similar, or same, time in the viral cycle of the virus the viral genomic nucleic acid is
derived from. Viral life cycles are typically divided into phases, each of which may
involve the expression of a particular subset of genes, the genes being classified as to

what phase they are expressed at. For example, a viral life cycle may involve

immediate early, early and late gene expression or gene expression during a period of
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of viral gene expression such as, for exanple, the

i mredi ate early phase, but there wll not be an
w@edogabo2ss/erl ap in hen the pronoters are expr eBGEGB2003/004218

rather all the pronoters will be expressed

sequentially in the same phase. In sone enbodi nents of

the invention imedi ate eas]y pronoters may be 15

chosen to express the heterologous codi ng sequences.
i ral

Late 4 TR i 1 B RIS 1o B o RO D B sk

ex;fressmnl rafneltorySiiriig & 11ibe tﬁ&@ of ivir@ll genkd Bomihd Smd i Mdfacent
referably, the pronoters chosen will not require

ph%%?% 1y the, V’é@léﬁﬁ sydoandaypfesabdy the sama pbadse Thesrthosimeyraiishe
t 20
1m1InQ<‘ﬁ%1 B e%{l éé%%lr ?a%?f‘fg%\%ﬁ%g} (%jiﬁarémf? ¢ em %h 35 by usi ng

i mmylplamj @tasfohté s§RBEn AR ﬁfescycletthér@ﬁ/dolg@n&ﬁ'_@%r?!)t%rstﬁll

mmc the situation where a virus, such
bothsal s bsing eéﬁ@ﬁijééhéﬂ rothere widk heomh nyeﬂh}abewhgn thE)pmmbtes

s B P P Sl S

did 13!
ceagér?d 02113 tm?dgp b%dﬁgﬁg %rgﬁgéérglf’%:&ﬂ@ 2’(13@ Iéértlédfgz ﬁéc&ﬁ%%ﬁﬁé%es

WﬂbO(‘A?uQQt Wﬂ@'ﬁrl(kiﬂitl)cammbpamt two of the HSV tegunent
S | a ul ar t UL48, 49 and 50,
P OBl B0 BhoRBlsis, S103) ol Br GOteNbshiad inshgimirhase

L d
o B ok Ao R e

willmt beppegsrlopsddsin heaghe prooydtewerpadxpwissadsrathaslali the
human, cyt o al.oyi rus such as: UL36 and
profiBtdrd GH} PR Sl \ﬁegg@gp 75¢al genes whi ch
ar ehl%&ﬁfe%ﬁﬁﬁﬂm?éntsaoﬁh@iﬂvéﬁtuﬁ{ ﬁgﬁedlﬁe %5}?%/ Iyﬂo hers bl &%e

cycle are adjacent to each other wth erven
chograrie sxpress e hetetmdogous noding yequsneash Gismeay, $n pairacular be the

+ casg PR TRRY B BTG e BB Pueyeniod hgroRos BeBiticor

stag@'s a5k Yirhi 17k e¢k16, eﬁ%ﬁce' Bretfagblz' 1 br FERATRN bR Wi Yl ?egulre

they are derived. Thu$ the ehdogénous gene express
Vlraiélgltﬁlmf@ryxmmﬂm chosen to drlve expression of the

het.er S cod uences may_ be those derived
fr gfh° mgmgﬂ‘?@&n SR %Pf %ﬁ@@@ﬁé@%tﬂp%ﬁg@ﬁ@@ dn the

partidul |sta§€ﬁ10t'f§§ wial ffAdylcfo Uy *bgc Eﬁ TmiTic eﬁ ﬂ' C%%né Ble moters

o X be i nt erveni ng "genes,
y be possible to mimic the situation where a virus, such as HSV for example,

emerges from a period of latency.
Examples of preferred sets of endogenous promoters include:

®) At least two of the ICPO, 4, 22 and 27 genes of HSV and in particular:
ICPO and 4; ICP4 and 22; ICP22 and 27; ICP 0,4 and 22; ICP 4,22 and 27; or
ICP 0,4,22 and 27.

(i)  Atleast two of the HSV tegument promoters and in particular two of
ULA48, 49 and 50, such as: UL48 and UL49; UL49 and 50; or UL48,49 and
50.

(iii)  Atleast two of: UL83 and UL84; UL122 and UL123; or UL36, 37 and 38
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three or nore for exanple, between two of the

endogenous gene expression regulatory units chosen.
W®E0me/0292681Ses cont ai n repeat ed sequences wi t hi PCT/B82003/004218

genone. For exanple HSV has two sets of such repeats.

In many enbodi nents of the invention the viral 15

genom ¢ nucleic acid presejt in the construct will not

conprise a repeated sequence and in particular wll

not i multiple copihes of the sa ene, . uni
or osb BUhERT M ahf o RN I s foraeriov oy Siciisr Ve
I nverid 31 orepeatagdinp, the the viral genomc nucleic

acid and in particular will not conprise inverted
r epBananigasgreYiesd genep mnat are sxprasted at asintilar stagd imvike tieal

o ats of t h 0g0 rgnoters, genes or 20
ife PR a ol B S e iR pE PS8 eedabng e dihdeaany
embqBmefts Yhd élilk8sholi® cdRexpRR h ;
have any of the pr%nnte? eﬁgﬁgﬁ$§ﬁo'#ﬁﬂp @%ﬁ“?@%gﬁﬂgbg
be thasaeriginatingrfeana bdigeent ekddselyThinissd dehes iprthevita igenome from
r onsi hle for,.their expression wll be the .
whigh RIS fefise T i FfRhg so0 cntsiensasisganenit
choSPlo’EBlcRRpfeSad G 1RE HetdIdbdut c84d 5@%1 20E Iﬂa&‘cb%rtfu%g’
for exanple, with the heterologou% C glng sequences.
derimadulipar twd, three fierenmdé cesteutivemendarin did vied gtdene,
althﬁr(}gmer el er nts natural I% .linked to the
B PO OB o TR R TS e TR e e gRIpe s5nes.rsefu aseene, two or
thred % i SQ0BRAMS am of
it, butél%ur%g(?lﬁlgg’r#%? the tr a%és)%ﬁ%g{el on nésj&égr@%ts{ogloi nt .
regylatorietitsenibsati ments, typically the heterol ogous
pr ter. wll t%e dovvnsér eam 30 of the endogenous one.
VO V5562 R BRTIERSH §eIUsaoes Mgthin Hpirgeppma) For example
HSV@he Bfs S lidn | ted in .
D R o S e BB N O e
genpwioratclriahdig pesen i tieednstitiotis/ill het wahrivga rgRAWERERRNCce
dnat urally | Lnked tq the endogenous pronoter wi ||
and gy, B?JP&M%WH N} CPBPERE WHHIDIG eqprescai dhamante goRe unit or
rofBicer ' ] odinments, th
R R S S e T
genemwivainelamatibend inpedicuiar Wikt nbesd@nmisedousted EQRURBS genes,
sequences. Any .arrangenent |eading to the expression
protgptcs and,oF |“§}16%§tl%"étedé?w&&éz§ thp hopwlegepe promayera.cgenes or
unitsequences may be used. In one enbodi nent the coding
sequences naturally associated with the pronoter may
r erfaetrahly, thetheeerdleg@iseodiBgusquenoeh dperabBolikiaa 88 the
downstream of themwi th an internal ribosone entry
CndQECHORTRIGPET VikERsy bave ansefithe promedéralqnamts with which they

are naturally operably linked. Thus, the promoter responsible for their expression

will be the endogenous viral promoter of the endogenous gene expression regulatory
unit and not one inserted, for example, with the heterologous coding sequences.
However, in some embodiments some or all of the promoter elements naturally
linked to the heterologous coding sequences may be introduced upstream of the
endogenous promoter or downstream of it, but upstream of the transcriptional start
point. In such embodiments, typically the heterologous promoter will be downstream

of the endogenous one.
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In some enbodi nents the constructs nay conprise two or

nore sets of endogenous gene expression regul atory
warioss20per ably |inked to heterol ogous codi ng PCT/GB2003/004218

sequences. Each set of gene expression regul atory

units operably wll conprise at |east two pronoters

expressed at the sanme phagg in the life cycle of the

virus that the 15 viral genonic nucleic of the

dfr '
o (i the bESEIE0 FARD sohREcl baF e Dot f gftoc ilde™
codlwg |s€q1ﬁhbé%‘%1@l¥ﬁthﬁ>ﬁ&h@[5}oﬁ1foter faidtinally assoaiatdd JEMS thé coding

ferent tinmes. Ant |n8ens 20 The het er ol o?ous COdI n
seqmq&smueslhphd@éﬁo therentlpgenevhptomeser svidrtypipaly hesdelat

NI AT e

cod @} dFTBRRUAESRRAS & qaERE N Shy Seridifl and BE Fisky tdthe Betetatogous
tissues and human or aninmal pathogens. These

codipgtsbqpanes. oémpmra@eemm lepdinggp dhengnpireseies of fireepolypeptide

het etides ress b str
encqtie By Ahe R PITRu MBLeBRE Y 85 ESEE fn ok AiORRH i edting
seqt?e%ésg%'ﬂﬁrallﬂf\lﬁ’é%o&bt‘éﬂ Wlﬂﬁgh@ff@ﬁiﬂt&%n@f refA WRAE tﬁeq{eterolo gous
antigens to expressed by the constructs of the

coding\sequienoes dcrvaistrdzen of themewith pabternalaiboselnt sntry saqgence

| |l's, parasites and ot her pat hogeni ¢ organi sns. In
HU%§&9¢B BUPRYHHE the antigens will be derived from a
di 5535k %ﬁi’b%liﬂ@en'tsntﬁg drsRUsts aSomplle v bt MeRScRRF0ded
by the heterol ogous coding sequences in the constructs
end@genotis gdve elxpwsswm oagulatyy onitgopeaatdy finked tohetesadagous coding

SR S USRS RR ST G DY IS OGSO ICH BRI Foh a
leasg{\% Foftter? 'é?fr%és%ﬁht thB ¥ EBNas8 i th‘érlifg bj?@é €f the QiFhd {8t the

ame” organi s two or nore, or all, hem may
Vlratb pergintia heclbrcarfitldd dofaetrm:mis dermrvgdi mosnsTherl&elam sge@mfsmrtay

originate from sev cl osely .rel d organis
WIIFUETE tpGrPER AR Rl TERE gy T B1 LAY PO Ry
part:?éu'iaﬂ'aﬂﬁ 9 ot Bﬁfe?&ﬁrﬁnﬁ?t hogen, the aim5 being to
N Se a su ject so that a protective response nmay
be generated against each of the strains that the
antigens originate from They may encode the
——%ﬁval ent antigen fromeach strain. Typically, the
het ' i I -
ﬂ{eq{e?&8ﬁgi)&£(q}dﬂ% s%ﬁ@éﬁ@%;ﬁg n‘ﬁ% 34 th€ B&RA% Lok fiRNifMntion

ant1gens ments two or nore,
wﬂlmypmtldsﬂer&btle am:tfgehtl dhbetetiioals agd usnmdismscrﬂa@d hexqmemrc es

may encode the same antigen in order
useijl gheliciiing & IngpuRedEINosss st 2 ide WD@%’?F 1, trssues and

human or animal pathogens. These pathogens comprise one or more antigens. The

heterologous polypetides expressed by a construct of the invention may be one or
more of any of these antigens. Non-limiting examples of sources for antigens to be
expressed by the constructs of the invention include viruses, bacterial cells, fungal
cells, parasites and other pathogenic organisms. In many embodiments the antigens
will be derived from a disease causing infectious agent.

The antigens encoded by the heterologous coding sequences in the constructs

of the invention may originate from the same organism as the viral genomic nucleic
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The anti gens expressed by the construct may occur in
simlar locations in the pathogen and/or have simlar

wo ve2uss. For exanple, they may all be expr eBGEGBR013/004218
the surface of the pathogen or alternatively may be
antigens which are not exposed on 15 the surface of
the pathogen such as intragellular antigens. The
antigens may all be viral coat proteins,

i SR RLSe Bl SBREERLRELAT, SR SR Aok e

sanfBOrg @ 6 @8 Swd 6f fhode, SHAI, E Eheditinag Ofigidatt ffom Abersir f ace
antigen. In sone enbodi nents the antigen will be part

orgatisias.f The antigsnemay nrigingiedtnse severa closeinrelried ongnsiaTso LBUS,

pronoter. Thus .th tigeni u .10
for R Tl s R 3 s R ERGS S bl et
bei% td BN EREes QIbCESS AN pRMIAE BosPonsehdy be generated against

ternatively, the endogenous pronoter may drive the

eachyof thessiaons tladt tlee Intigenmoriginase Epm. cegmiayi engodedhe egivaprt
terr‘o%di menhs consisting essentially of, several
antigep AIOPLEAC SHA Myens or epitopes. The fusion protein may

CONPYyAisAly2 e HeRifbloBals @BingfsequéBedsWRillinchBS @ffefent Afigens,
antigens "di scussed herein. Inh addition to the )
altlowgh ensese oobiddigents éwo anmiogge Ar etea dlle pEihghgtsorlegws ¢pdiys

' t ed . al i,ncl . t
seopGHge oy REP R PG UIS B EEh i AR BSPIe B PLe ity may
expeERnidTfhddfigeh eavage sites for specific proteases to
al l ow rel ease of specific antigens or sequences from

t heThaigitigens éxpresedbe thecdnsimat mapypeeunan simitanidcaimonshe the

parfgpcgHo o eee st Par Slomml. hevgen BF giptsel on
the rsﬁﬁ?&rb?ﬁhéﬂ/a’ﬁﬂo Zée!ﬁ%tr altB8aReIZRGH b0 22228 s which are not exposed on
PCT/ GB2003/ 004218 -28 response is nainly or al nost

theahitfaceaiflthe pathegensuctpasintracBiukr aitigeant Theadigenymbealbhes

vird BB Re REURSE ChEBep i PBRne o e At 51

virh© HEPRE Bhodinntd B /cbhdrueChhy SRALAWR 4 SEPRBSRLJALIER
than a hunoral one. In sone enbodi nents the reverse

nomByfdoe attigem. | n sone enbodi nents 5 the anti gens may be

chosen to specifically .elicift, bot el lular. and a
e Breae s e A 1l be ST ofch Feionerolkia) B ssed
L taj :
ol 85058 rOREY, 1 LOSTRGAR ARy BERLPR s
notnegigteik piessed byitheiendolgiéndus prdmegiart oftths gEhewvaxpressipiiBg)latory

i Rt A et VS i e st &f i
Prof B3R o R ek S e B oG R
different entigens or epitopes. The fusion protein may comprise any combination of
two or more of the antigens discussed herein. In addition to the sequences coding the
antigen the heterologous coding sequences inserted may also include sequences to
target the antigens to the appropriate site. They may also include cleavage sites for
specific proteases to allow release of specific antigens or sequences from the fusion.

In some embodiments of the invention the antigens will mainly be, or all be,

those thought to give rise to primarily a cellular or humoral response such that the
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including EIl and E2. See, e.g., Houghton et al. (1991)
Hepatol ogy 14:381-388. Simlarly, the codi ng sequence

WO 200402258- anti gen from HDV i s known (see, e.gPCT/GB3103/004218

Patent No. 5,378,814). 15 In |like manner, a w de
variety of proteins fromthe herpesvirus famly can be
used as antigens in the prgsent invention, including
pr ot ei ns derl ved from her pes sinmpl ex virus (HSV)

res%%lgee 136%2113 &F Sllgpg' lt'%{l' calil.hl ?rlh m%'i]aq 'Tlﬁ ﬁIE%IIM Brrﬁ encﬁws

mvaril ce

not (pY¥eEMt onfiRS 18 Fdte BtHe patliogen (tﬁBézé)an@Mthepmgmagm OV| r us
i ncluding CW gB and gH, and antigens from ot her

glytnpetping.0n B efeB o genssafe s peimady ¢qlvecdinlg Fmvnse(rgéér than a

e et a 199 one ruse
b gt soths SmbediFeRitpe (RPREEHT bR W DB Sorke exfpodiments
the %ﬁtlg%lns ndad B8 Bhoskn t68Pbcififall9 klicibBoth 5%@1‘1131517 #id AnSnorRAt ent
5,171,568; Baer et al. (1984) Nature 310:207-211;

respmldeDaw son et al. (1986) J. Gen. Virol.

H qdef
ant S GRRI Dbt BB PAGH e B b5 i o e
derfed HoMr the RBshtirs \f(al’gll% épb@&s%é" amdlﬁkﬁhgl HepgiHgaRalsyHvy, he

vari ous genetic pes of H'V, are known and
hepatiioB tVe'dS (HBY), hepgfitis (lwgus(fé@V)a ithe deltgdepatitisodrus (HDV),

nepBs RarL0TE Do FRLE Cupte TSP (o Sy o

90/@1’1085781&\7@ oGNG4 RN TIANC O A sn&aey@%@;s vREIgrYRHs, O
tained fromany of these isolates will find use in

mclukimgrﬁrletmdrm i Seecagi, toug®on Buslt 18P holepatavieid: 381 388.

Sivg REONBH 508 BODEBts PEVRARDOER FONDHR" L38OV AT Gub el

Pm&ﬁ@hﬁ%%&g@qx be an antigen expressed by a construct of
e Invention, including one or nore of the various

e n\éhl likeenamet, @iwise varifty a‘gmﬁtﬁms frdre rtlmiﬁerlsmfrua@mlg)pclaﬁ be
41 3
uselat FEEST R EPHSCHART LT, P+ B RE 0P QEtayeg IR Rerngs 1

sin@fe& wﬁgmsvm eV Ma@ ?dsu!cﬁ Bs H8¥i.Phsd pkvith glycéple{&ﬁ ggemgn

erived or oObtal ne tom other viruses wl'l also fin
andgﬁ dndig@isfrom saridellagostet Vinst(VIZVY)] EpstdéinBaravitis EBY) fandm

B GRS e
herg&gﬂ%@eﬁ 'sﬁcgls?s(ﬁfig' anﬁqﬁc-g{f laréJ ,Ched @PRIUEL 990 US .

Viri V|r| ae Reowrldae(eg ,
Cytmztagalbmmes €1.E. McD@lgalh,aadl ﬂpdagar—%ﬁlgpﬂmﬂﬂﬁﬂrﬁel\/(c@egch

ct AR e i 64 bR R U otent 8855 FLB6%: gl e
BB F91 1 5o BUTBSL (Y0445 CBRIBISE 07 1851516

spl'ratory syncytl a rarnf nza v
et CHjnan immunodeficiency virus (HIV) antigens, such as gp120 molecules for

amultitude of HIV-1 and HIV-2 isolates, including members of the various genetic
subtypes of HIV, are known and reported (see, e.g., Myers et al., Los Alamos
Database, Los Alamos National Laboratory, Los Alamos, New Mexico (1992); and
Modrow et al. (1987) J. Virol. 61:570-578) and antigen-encoding sequences derived
or obtained from any of these isolates will find use in the present invention.

Furthermore, other immunogenic proteins derived or obtained from any of the
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Bunyavi ri dae; Arenaviridae; Retroviradae (e.g.,

HTLV-1; HTLV-11; HV-1 (also known as HTLV-111, LAV,
WORMA/0PIRER, etc.)), including but not |inted POI/GB2003/004218

antigens fromthe isolates HAA m HI VSF2, HWAv,

H VLM HAWX); HI V-1CW35, HW 1u54; 15 Hl V-2, anong

ot hers; sim an i nmunodef i gjbggncy virus (SW;

Papi | | omavirus, the tick-bDourne encephalitis viruses;

AT T RO
incluBirl¥ onfeiog hidse aMntle Dar%us*@ihivglaﬁe pRAsins diSibnenfsaher@of such as

description of these and other viruses. In sone )
gpl6Orind gp4l, ghg amtigenpsuqbrasfpddads andifsgag rewsh ae pradeins derived

aniigens a viral 20 antigen t ai.ned erived
srofi i Sl o B kgt PhapTabpr SR PEOE R d the “boay

Vi aAftigdid AeSRld oTWhtAsRl @ olifer kHOWS wiR a3 YHE 18E hbrin,

associ ated with human di sease, such as, but not

suchianiwtithdutt lonitatioy, gaige) froinrthembers af thie fusidiss Pitorr)aviridae

her pes. simplex viruses, (geni.tal infectio cal.d
(e SR virSrpRp ity ies: e S iien S daBlp g Pl airos
denghb Y8 etc()f ERPIVIRIAR! ¥ ofdnb@iidhd Rebvirfdad (O] fotvirus, etc.);
pol i onyelitis), respiratory syncytial virus 25
Birgaadfie; Rhabodovimidee (4. @ nsbies voaslets); Srdomyrpeiridiag (ss@s

intuRE A DR Ay Bl ol 0vRes el et dae g rogos
vir@ bl edQBsvivhi &Epma?,qﬁnampqa@, BaanRGedatihs! @apus

codi ng sequences o hé constructs of the invention
Bunywiritte; Ateogeriddst; Rietreviratae degi VA V-T, Horh i W V-1 (also

causatj gen r i bl e f.or. di seases .jncl udi ng,
kit gor LA ERY: ot B, st Pélutipg BREEE Hotiferf fens
' eri or n Pne ia {11 s. WO
fro B T Y P D H Ty A P eI e, EHVL S
HI'G0 kewsg ofhyyshainin ivemimgieficispcyvirs m&B{)eBgiiﬁomﬁvmgu the
B
ToKARGAO LS AFiiA erﬁﬁhVﬁb%%%{?r@?EcﬁﬁonT(B{Naﬁﬁﬁ%élﬁm Knipe,
Lesmani asi s, Eard a, ebiasis, Filariasis,

edsBO9H)j far a dexdriptiorc bf thosd and dbheBtvitutesf urt her anti gens can
be obtai ned or derived from unconventi opal. viruses
at[efal?

such REasopisKs: ILRARAT B e prione HRIEes §F ViE v,
antFeRLOBEELAbr dRKER aShPR 23R ﬁaghgg%thafsﬁgﬁg IPenters the body via a

ansm ssi bl e m nk encep y a roni ¢ wasti'ng
mudossbasfse ant is khowmto tise pr isansocidiat wih buass diseaseeshich as,

with mad cow di sease. They ymay al so be, or be derived
butroh Hited ta EINE NI pothesngh girpsss (Klghiheipgs Sw?%ﬁ viruses

(gehﬂaclqgmﬂ?oanf L&d@?ie&%ﬁb%ﬁﬁﬁﬁﬁms 0(d p?@%ﬁ@ﬁﬁué@é s

particu confornati ormo protein
(respiagy aifedions)) polidvinas (heipaselitds), wepitatary sgnayoiahwlus

conformational form preferably the antigen .
(respiratory infections), measles and mumps virases (measles, mumps), rubella virus
(rubella), and rhinoviruses (common cold).

Bacterial and parasitic antigens which may be encoded by the heterologous

coding sequences of the constructs of the invention include those obtained or derived
from known causative agents responsible for diseases including, but not limited to,

Diptheria, Pertussis, Tetanus, Tuberculosis, Bacterial or Fungal Pneumonia, Otitis
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expressed by the construct will be such that a
response is only rai sed against the disease

wasmaeporesed conformati onal form of the prion prCL/6BR003/004218

and not the normal form of the protein. 15 Specific
pat hogens which antigens may be derived from can

i nclude M tubercul osis, &Rl anydia, N gonorrhoeae,
Shigella, Salnonella, Vibrio Cholera, Treponema

al Lidu Psgudonpnas; el | i ucel | a,
e e FERAEATPIR g gl b RAG a8} iadiucel 2
Shi%?l@ﬁi_@ P ShiEndnBli&Nid, Pegidhaird’ € Diseas, Lamp Meseary) lep@sy, Malaria,

ersinia pestis, Streptococcus (types A and B), .
Hodkmvowmm OoclaassiciastsnPelusessaeiags, Trppagearewialyis - epmanadsz a

. pe b),. To l as ndj ¢, | yI obacteriosis,
Giaigh Aapttiest kRS Ra e ERAT R *ong
ActdfiPfubthestigens ddh B lobRiatddes @8 véd b @inBehventional viruses
Candi di asis and Aspergillosis; parasitic pathogens

such acpuctisigeliding the, cafyative ggentmtlﬂMrﬁgt’zfe}:@fggk@% igease

iardi asis, Cryptosporidi hi st @so eu b
RS i AR AR SRR v PR b
frorR tRe gﬂBné MYERE hRBcisRA vAthSBadow dRdase2 ThEPmAy alkb e, é be

sui tabl e i nmune response agai nst numerous veterinary
derited fasehe psoctresnsiblaofor familinbiatahingpwaias ds prion diseases,

TR i e S
the BRY G Weliak %%Bﬁﬁflﬁ%ﬁfoﬂngﬂﬁlal (RBYD\PrefekabBbhiE ehligen

pneunoni ae, E. coli, Bordetella pertussis, Bordetella
exppasaber the ssnssruatnidi dreowbh Sep e respons®0s orly seipgsl against the

. enbodi nents one or e d preferably .all .. of th
disegag ?S@@ﬁ%teéﬂmﬁgﬁmt@fg%ghﬁ%ﬁﬁm?@@ ot the glorthel form
oftﬁé(ﬁ{??e?ﬁed by the construct of the invention wll be
tuhor antigens. Preferably these antigens will be
s pespeific gathdgemowkich rotigank mayde desvekiresee thdydedither
cell ty or af. least other cell .t f, th
tubgiGuiosist 8;?@%#0 t§YGHoREsy Q@@'e@%#"\l/@%ﬁo%bﬁéﬂ %ﬁ%%ﬁﬁ’t
T re%b‘ﬁ%cf‘[gcﬁﬂgud, @’s%o;n'oﬁbk:, [yog?@él AMhls§is, \BHIBSIG:, FVdhch@BRa

ases e antigens w ave been specifically
tuldremditFedicdbaarer phleris Laptestria i tdrepgane diegivnelia pravotepdile,o

the specific tunor antjge expressed by the tunor of

Vers i &t SSTPIOPREHE PSS HE e IO e (ST RS e
| ('f}ép% ok oPBIshin Gohdie, @PmpBIbHRaBEbEE Moraxella

He’?ﬁ%ﬁ%g@@gﬂ n rrl}j’espgﬁsfgb:agéf orC an %th oi mune diosease
catrh@liss dbsivanosh, st Aattrionsicysit; Hfengahpathegensmelising or

derived from .an .all ergen. 10 Adl,j uvgnt Sl‘ .
Candidiasis and Aspergillosis; parasitic pathogens including Taenia, Flukes,
Roundworms, Amebiasis, Giardiasis, Cryptosporidium, Schistosoma, Pneumocystis

carinii, Trichomoniasis and Trichinosis. Thus, the present invention can also be used

to provide a suitable immune response against numerous veterinary diseases, such as

Foot and Mouth diseases, Coronavirus, Pasteurella multocida, Helicobacter,
Strongylus vulgaris, Actinobacillus pleuropneumonia, Bovine viral diarrhea virus
(BVDV), Klebsiella pneumoniae, E. coli, Bordetella pertussis, Bordetella
parapertussis and brochiseptica. '

In some embodiments one or more, and preferably all, of the antigens
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In sonme enbodi nents, the present invention may
effectively be used with any suitable adjuvant or
w@ eovbiozess on of adj uvants. For exanpl e, suitabP@&r/GB2003/004218
adjuvants include, without limtation, adjuvants
formed fromalum numsalts (alun), such as 15 al um num
hydr oxi de, al um num phosphatie, al um num sul fate, etc;
oil-in-water and water-in-oil enulsion fornulations,
exBEREdAsy tH TR B! HR¥ Wit
Pnco aciglete Fr euﬁtdd;fft%?ﬁ{/&ant (1 Edgtﬁmg% gﬁ%‘ngegerr%ythese
antigens Vbléld?teeﬂtpﬁ‘aﬁc tetumonghrid wdkmﬁo brerpessedbly odsr acl] typendrsat

tedsb tbBE e G SRRCR Sigbiberine bt ddived fodumslisnent
tutaBtstand 301 Mﬁbﬂ%&bahgguﬁd@ hﬁi é?)%’f‘e cqa'sf]@’ gh g%ng FiMhave

and cel | vvaII skel eton (CWB); heat s tein or
begre sipopifidally ssoldtet foh thedibiechiot s wwted\mdndthto the specific

ADP-ri b bact | | udi
LR SRHERPReY B e oxi n (PT) | “chol er
t OXITR oftef EmbbHignchts tﬁ@&ﬂtl eﬁ‘ ﬁ@ak‘ﬂe%ﬂ' ahﬁ nncﬁld(l}rg%rt

LT2), Pseudononas endot Pseu
au’@ani@emmpéuasteé xroengpmsle fosmha&onmuﬁnd dixdase oﬁhsorder
| i mosum exoenzyne,

ot ul i C2.and oxi n :

Al%@%éfleﬂ%géa tEgen feays oﬂli‘% Vﬁé?fpm,ﬁgéﬂgrge@ spiriforma
and C. difficile, Staphylococcus aureus EDI N, and
ADP-ri bosyl ati ng bacterial toxin nutants such as

M? a non-toxic diphtheria toxi n rrut ant (see

Bi xler et al. 1989). Adv.
251 hi?@ne Sﬂ% %8}%1 Saffei Fﬁ§eléttm‘é€fntl°(111@ﬁ9’2§ff%%€éy h@}lsed with any
suﬁeﬁa‘?@ﬁﬁﬁ%&ﬁ?bi"l’&ﬂ&ﬁat?dﬁc aﬁﬁlv%'t'sl Fi édx"inéée fsalttablé\?dd%vanﬁss

5, 057 or particles generate rom sa

incdurteh wathohtS@aMAE o, adjuvemss formedfrbmoaleaiiahesetts (dlum), such as
Chem)li_wago nd WD 2004/ 029258 PCT/ GB2003/ 004218 - 32
alupnigge; ahma%um Rhesphatgya e gpifate, @tq oilfip-wafer and

wakdri 4011' dmmsio 'forﬁm’leltllon; ’SuJ:ﬂ‘aSBC?A’l#' Ee)zFreut?cfs A vants (gglAgﬁi}d

i nterferons . g. I nter macr o age

Inczomphlb ﬁreumgs Aﬂptvamt (IH\A) &Ghyants formed fioel B&tdial et Wil
nsi.ns RANTES, M Pl-a and M P-2,

TNF
corgpen IWF a gmqtsdlgglugwgﬂlpggolysacchandes (e.g., lipid A or

lnol}Nngg;&mrgm@aw (ubLl, BERMLL DHOGITl BT e dasiisad)

trehaiosre—d‘i@}%olaﬂ&(ﬁm)y hli&lcfe@lrWéH skeleton (CWS); heat shgck protein or

al anyl - D-i sogl utam_ nyl - L-al ani ne-2- (1’
den%ﬁtlb/gq] Te9¥s| adiyapis (deyesl foom ADP-ribosylating bacterial toxins,

incWlF EKARAS RAGLIO B ¥arr BHAYOATIOR, EhEra i S0 fhe ot
heafmﬁlm toxiek €OT1 aebLE)dPsyAbM 6 dsCen@biodBNNCPRAENAS R Wi ch
CpG notifs (see, e.g., Krieg et al. Nature

3P B BK O Bt ehaeticist toxing C{ AgeiuncGRand OBi n.
ex tg}gg%B Bt s/ t C( & l‘?l)nCGB d

B e o R I S R e e o

and Q &fficilk) SaphyiécbecisAfireus EDIN, and ADP-ribosylating bacterial toxin
mutants such as CRM,y;,, a non-toxic diphtheria toxin mutant (see;, e.g., Bixler et al.
(1989) Adv. Exp. Med. Biol. 251:175; and Constantino et al. (1992) Vaccine);
saponin adjuvants such as Quil A (U.S. Pat. No. 5,057,540), or particles generated

from saponins such as ISCOMs (immunostimulating complexes); chemokines and |
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TCT CGA GCG TTC TC (SEQ ID NGO 2); and synthetic
adj uvants such as PCPP

w@ Pokppasg car boxyl at ophenoxy) phosphazene) ( PayPer/eB2@i3/004218
Vacci nes (1998) 16:92-98). Such adjuvants are
commercially available froma nunber of distributors

such as 15 Accurate Chem 033Is ¢ ; Ribi .
| mmunechem cal s, Ham I ton”*MI;, d BCO, Signa, St.

[ inth t
onbieminl e B B S B A 5 B3 -£ESS!
oo b - Ao ekt Bl be S piipulins feor O
CS]DlmeB“mGl@ﬂis factom(T&NI)) defensis g hir QQRI:A"EMEJN& I\I/I\IIBI{-Q ut&mglg

N | >

e e o e S o By e (5
%%1%361@_ ; lﬁ‘%ggégﬁgrel- =1 ?ﬁy&agnéé(n%ﬁ? N—%e@lgu&'tmyl-

L-alalnyh-ﬁiimghﬁaﬁmm*wmﬁﬂwle(m -phmpaahmds;a-smgmteWB 1
Him daz qU| nol i ne-1-et hanol. (R-848;

Iy %myﬁo%m%s laging %ﬂ’ﬂ?@é et A Vg ﬁﬁﬂvedaﬁmn the

Col SEL OB SR ed T U AR AR g
compuoise Cad mvﬁfst(see &.8., Kivieg et £10 Aluthire (0303) 34536 M&@z!hitﬁv 8B,
synergistic effect in ronntlng

(190 G piied &4, wyomis Soke Enmuel (OURGSORHo: <
876? BRNETHE A%@A@@?T@h@g%@wg@@f]tal)%g)%dg%ﬁ‘@&S

s greater than one expe
Tcmaimg;acrmcew (SEQEDINGeY); Mt Simeeed adydmﬁtﬁﬁich%‘?@Piﬁ
ni stered_ individually. The adé;vant may

(P"]é( é@)@é&la’foaoéﬁmacy}nb@maéerm (Reyeeplsalr H@qczreedmﬂm_@ﬁwS)

Such Qdjuvants are commercially available from a number of distributors such as
Accurate Chemicals ¢ ; Ribi Immunechemicals, Hamilton, MT; GIBCO; Sigma, St.
Louis, MO.

A preferred adjuvant for use in the present invention is imiquimod.

Imiquimod is 1-(2-methyl-propyl)-1H-imidazo[4,5-c] quinolin-4-amine. It has a
molecular formula of C,H;(N, and a molecular weight of 240.3. Imiquimod has the

following structure:

S
—

Another preferred adjuvant is resiquimod:
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the subject. The adjuvant maybe encoded by the
construct fo the invention or by a separate
w@oemwgneast . The constructs fo the inventi on nmaRCT/GB2003/004218
therefore include a region encoding an adjuvant,
operably linked to regul atory el enents all ow ng
expression of 20 the adjuyant in the subject. In
enbodi ments where the adjavant is encoded by a nucleic
acid any suitable gene expression regulatory unit nmay
be enpl oyed to express the adjuvant. Prompters which
give rise to high levelygonstitutive expression of the
adj uvant may be enployeld.” Alternati v&lys simlar or
i dentical gene expressl B gul atory units to 25
t hose used to expresg|the an en may be enployed. In
enbodi nents where t#F d ant i 8Hgncoded on a
separate construct e aci d construct of
the invention, the CeAStruct encgdyng the adj uvant
wi || preferably be adnministered with, at the sane
ti as or, . in sequence with the construct of the

i nvBATEModTS fiagine-g-eixymgiiiwipha miphaddimettyl d Fetinidazoa

(4,56 6liRo1RR- d ast 1 uct
ol Aol O, B R B S o et
and%‘ﬂlﬁﬁm(}ﬁéﬁwﬁsbﬂ -34 or alternatively on separate
,H]cl es and then m xed, Conpositions conprising such
par

eqdievanhmay delivered wividuelly or delivered ipraspinhanntion of kveo

t.h
ST e T
synexgistioeffecttih @@dmotﬁigadmhﬁﬁulﬁfre@ibﬁ§ee r & 8pheREtkiy ¥Rdch is one

|nclude an %1|de adj uvants nentioned herein
wheyp dhe regyl 1!‘?"@@ IbXFOIFl NIGTWOL O 1207 a@)’llvantprsaraatatﬂlamoma‘

wolliSherR ARAT an el Rufed6 Gl Rufeu Wintalfe i Pptotocn.

adnaibistereteid dividuatig. genom c i br ary of the particular
virus chosen. O her nethods such 10 as PCR
anpHie adjaenbimay be expressad Sem ar@@lem] agifl commbruet achmng;eancﬂma

r agne Si e. fra or
e Y50 19 BRYSH B OB s g SR
sepa:uteroegstﬂm 0Thé bsnsithéialo Ge Wéﬁtl&@ﬁla? k1S BR: iBERLOY
Viral genomc libraries can be produced by any net od

COCRHBGAT FAUYHY, aprerably Hnkedd yegutrtarlictasrngs alfowihgexpression of
theb@ ¥Rh9@wspﬁe§'ral genom ¢ nucleic acid in the
ruc

5 the invention may be a fragnment from

a Jermbodinhdnly Rhite Pie 4y aRELisGREIIE] @gfarrﬁlme‘ﬁdj&ﬁh Qny su1table
fragment. A variety of sources can be used f

gengy BB essonReulaicsy wiit pappempipyed apnse the Eaihlhmnt Promoters
whiflY gl'vg 2L & hlgﬁ Tevel &Rl v Efprpessé%%ro%?ﬁe gcij ?fcha?f‘ e anee d

employed. Alternatively, similar or identical gene expression regulatory units to

those used to express the antigen may be employed.

In embodiments where the adjuvant is encoded on a separate construct from
the nucleic acid construct of the invention, the construct encoding the adjuvant will
preferably be administered with, at the same time, as or in sequence with the
construct of the invention. Typically the two will be administered as a single

composition. For example the two constructs may be coated onto the same particles
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Bi ot echnol ogies Inc (ABlI) and Cl onetech, Inc. Another
standard source is genomic DNA directly isolated from
w0 b@402nes chosen. 20 The viral genom ¢ nucl ei BCHGBR003/004218

used in a construct of the invention, and also the
construct itself, may be double or single stranded
nucl eic acid and may be RNgy. or DNA. I n enbodi nents of
the invention where an RNA virus is used the RNA may
or ?ﬁerkétgv%;y &P&éﬁrajfe@rﬁﬁe% HmiRan dwgjoRitoat esmpiisiidiaich
orm bet'ore an Rl construct 1s then generated from
paitivtes Bhfixtdfes GF partictes B prbvided by thedeventioad sour ce can

be isolated by standard. procedure whi ch. typj cal
Dol gebed Bt T HFES ReHENRBi0 RSO E RGP srab ek s to
G ! LPirt@frcRide oA t €r
s AR L LR B el BBl ERt ff o
pogfpepﬂic%aidﬁiﬁzamis&ﬁbrﬁioﬁﬁﬁhﬁrbimahdﬁn@arﬁmm P&a€d, LThapd DT.
igestion with the restriction endonucl ease may be
deliberately partial in order to obtain |onger 30

fr [55:13 g f ﬂ ég-%é' %j%t he genomi c DNA may be
PrifatsHba Ot Vira S ﬁc\f&.LX 6 WO 2004/ 029258 .
PCT/1GB2A03/tRO¥i2dI§enodfe muekic adid foonseizthmnvenpéroydtberay
be chosen on the_basis of the averagf freguency gﬁth
obigneshrom acgremoNjkrary of thapagtiquir y&us BReseROheT Rthods such
f ments |.n r ' ' it
o FAPERRN by DRSS S U e BB i cver
fripheRfi @ ds 8 kmgldcdpniat of efainaigate fagiom fironresisting clones of a
tec_hnirogues,. I ncl udi ng agarose or q[i)ol yacryl am de gel 5
subtegionros eovied genasme way akso bp smglayed ei ect r ophoresi s

e ool @ R et Y LS Y e PR il i
miB! ebRlithéhts ENRY ille@yn felvirdbddnontionileiv iacid iathe construct of

appropriate size starting material for cloning. The
theeventian haybgre Aegmeriyfrare aigenemicdibasy o mdy b daered emg sych

imlarly blunt. ended vuect r .
o ratrl aelnia o T BRI B BN (Sfie o
méy BYRERerdNdy ReMED]& #5t dramplep ABeh solifces SuchestAatvankude h
has been prepared to give conpatibl e overhangs.

Biresshmalogicoce ¢ABAasd Glongieshning. fpthss sgndard sew@ge i geppmic
si.red, .by treating wth the |l arge fragnent of E.
D gl‘%‘reﬁﬂwsﬁétﬁ?lﬁg%%lr%s}ﬁhgﬁe&m in the presence of the
f our THeXxNNeRHAR ARiI¢ di@ hasiTh atcesthdNTRHE in&hfien, and also
standard techniques. The Kl enow fragnent fills in at

thé ‘comstmgl itset may be dowhle pheingls strinded dheleistagidiamnd may be RNA

t rudi 3' single.strands, eve Qugh.the.f.0
oiRi¥s tmelh PR SRERY 8o BdRLA T 4 Bhg R Koy may
b BrsPEINSHABE TINASHRRhH Ashifhied D ehat RIMIRYEE 8h RNA
selected dNTPs wthin the limtations dictated by the

camatruntés thén géneratedefrbmrte DNA.er Kl enow

Genomic DNA from the selected source can be isolated by standard

procedures, which typically include successive phenol and phenol/chloroform
extractions followed by ethanol precipitation. After precipitation, the DNA from a
virus of interest can be treated with a restriction endonuclease. The digestion with
the restriction endonuclease may be deliberately partial in order to obtain longer

fragments. Alternatively, the genomic DNA may be digested to completion. The



10

15

20

25

30

treatnment, the m xture can be extracted with e.qg.
phenol / chl orof orm and et hanol precipitated.

wde@aneest under appropriate conditions wth SPCT/GB2003/004218

nucl ease or BAL-31 20 results in hydrolysis of any

singl e-stranded portion in restriction fragments al so,
yi el ding blunt ended fragments. Once suitable genomc
fragnents have been prepared they rray be cloned into

i tabl e ar truct or.re 0
rest§RerE i fpliFed By Ramboer g o Ay Ry
w1tﬁ’%¥cﬁr1t SRYDNAOJo ta¥E Rl podorPofithe Sglerts idl the $é2;ﬁ&1n%511gest
nbodi nents of the |nvent|on may be a cosm d.

are wstimga cavkin desiredsizengnge cDOWs fragmends g%mm%edﬂm @iné’e
acid.fra nts.cl.oned i.nto.themare typical arge,
sep it oy A0 Ooh 3 GO B S BEgas o D nntidk %6 000
elec%?ﬁoxeﬁb 61Spt(1§9ﬁé‘1@§el| dlectiopRoreSiE (@f¥e diAY. §9%94) Nil2eA&d Res.
ween refera bet ween about 25 kb and 50 kb,

12: 5ﬁ§1r7e§ﬁ§|4e€hu et wlﬁ&ﬁ)\&mce Abb158236n88 at bl 41875 Olakhvds aind
EneggoReY 1S+ B P RN SOMOPBHE SGF SR iiBH RSPy Ioning.
g\éﬂﬂé@&%‘%}% %a%g%@ﬁ?%ﬁbé hEnBURRE GRS MR 2R G278 blunt

1 Cosmd Vector Kit
end¢Bvecavragensy, havapdtitblar smgllmsfrmdwda))ferham@d‘mm mestrfictione

t th f t t ed
cn R GledAEs B oS Y D ETOBRBID B AFY gt W BiEh PR e G0
glv{'ﬁf : mé%mng@ ﬁe%casﬁ cleBved ¥Rt hS, bEREh f@sa,qf

speci fication. I n anot her preferred
desieed) betitreeting with érevirga Ifragnmnmfdi feobigied pslyarezase |l R Eaow) in

the pEFSRg R RSP SepSHRPoye b e (I TE S Hse sapeg
teckgﬁf@ieg alrhy Is(l?e?% P#ils th Q%Qsﬁgle(s@raﬁ&)d cﬁf@ﬂlag% B00digests

pair In size (or any integer there
protreding 8 ginglpstefnds, vkl tHoaphvdenfoahdNTP e lptesemtd [2deskbd,
more preferably between ahout 10 15 kb and 25 kb
SelegEnraReN SaTpPoREREmICY bY SURYiRE SR BB ST5TRl S rricnstibs
[ r I K-abl e.
i R A e B SRTRARAS b
treatig émtgtheeiikinescandiel extrictodwyithre. g. iphera/chloro formevandfetlianel

teachings of this specif.i cag@aé) I n._enbodi nents_of %ﬂe
pre¢ipijaipd. bivatikeat BIder apROBEYE cariTionsaY it haydeass ee B

s BRSSPt o g

yieldighlpiteaddsd fraigmdnee construct, excluding the
het er ol ogous sequences |nserted may be smaIIEE For
[

ex aRpecesuitpRle gepoanic fjagmepts haﬁ%b@ﬁnrpmag%ﬂaw glay @inecll into
any3filifhls '\/?C‘t&h:?ﬁ% (Rfe BF rBR¥orl STt oA SofsBitdlkDeotbts GNP Y

nmor e~ prefera
known in the art. The vector may, for example, be a plasmid or in some

embodiments of the invention may be a cosmid. When using cosmid cloning vectors,
the genomic nucleic acid fragments cloned into them are typically large, preferably
between about 20,000 bp (20 kb) and 50,000 base pairs (50 kb) in size (or any integer
there between), preferably between about 25 kb and 50 kb, more preferably between
about 30-35 kb and 50 kb, and even more preferably between about 35 kb and about

50 kb. Suitable cosmid vectors are commercially available, for example the SuperCos
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3 to 12 kb, even nore preferably from5 to 10kb in
| ength, excluding the |length of the heterol ogous

w@e omitigp2sequences i ntroduced. 20 I n many enbodP@EGB2000/004218
the invention the endogenous codi ng seqguences
natural ly associated with the chosen endogenous gene
expression regulatory unit, mll be deleted. This may
be done by any suitable mé ns, but in many enbodi nents

L b ne.by PCR wo. Step.PCR, strateqgy .be
1 bl V8RR BTN e gt Il oeR et Lieiog g heASUA i the
hed isdestora ; i tq Sggﬂ-@ il | be
coschc_)ssepn; _ongd %ﬁgﬁggt%ﬂh%ﬁﬁg%g%ggﬁ% déglgp{ly% S qu%an es,
deteypinest psingimethhds kpema inrthe freibvieweditioncadhpsfsoédns and a
seéiirﬂ in the 3 region, downstream of the gene. A PCR
PPES¥ %N is then carried out with prinmers that
anpii dnlthle boin Fdefib it ed 0] :
por oL AR cRboL AN At TRl AeRb LR i B bHdBbd ino
plagyridsrier ganaite olesnid Hibraxies u dViem wing glesmidictpunéng3@ctors, the
& resttri C ionusi te in the co%i ng,_sequences. This gives a
2SRRIE PATY GRBYSCR PRRRL SHROOPP (b2 a7 D0splrse pairs (25 kb)
in sRETHGBRARREAMGS Botvicdil), hRG A Bt GRG0 il 43!
t he endogenous pronot er and aﬁy ot her ‘regulatory

morglpeeferably hegeanetioutblft-13 kis kid25 keand edbm@ofageRAHES |
i n site and the sit

whi ch i des, t 5 .restriction f
betwernaabRu} gt‘g’ Wogg)di%tagléqlm@é’?“?ﬁé’m/%ﬁl@?mlaﬂy
SN 2l i . _ . _ . | oi oi
A ol e N R s BB DR Bl BBt
knofprin $het dreinuviévg ufths teazhithgh of filseplecisichtesm. and t he 5’
reghon of. the %glgeue, I s excised, this is then replaced
wi th CPvediseeRisat Shriayentioagehare tds depired melinmntespmstod e
JeBbest . . el ul t ant .
sed s R o P pork OB MG A RS oo T3 b ot v
gengerajuckeid acid prewdnt ahtht kengtadi, kgclud@y dishdiavloBSud R efences
. repgoved. All thﬁt remai ns of the coding sequences is
lnse{‘ﬁgo Wd‘aﬁi%ﬂar”é%t qrexpyRledhe fotalisigei g virpl gpromic nucleic acid
in tHe ' e ah.be inserted.
g S e M BIPRS00 1 7 B ot Feltan o
3 todR tkbsewenenere pieferalely dinge 5 ao! SO0l 186 (E RHURABRShe length of the

h E)réevi ously were, this neans that any chosen
cteflogaus cadige scagases dnikxigethces can then be inserted
in : I : | ment _t he chosen
A L e R ——
natutBlyLassaviptl witk tie chosdnugidogerohie getdl tPRessi6® tphifatdr Andt WHif
b dto gll w easy cloning into the desired site. Ih sone
© dglSisdqi s Tnay badanehyany siigihie micenss buiy bwng egibndiaraats will

bedglgé/@zs am of a chosen pronoter to allow nmaximum
fle |%¢Fl ty in cloning strategy.

A two step PCR strategy may be used to delete the coding sequences. Unique
restriction enzyme sites for a particular gene will be chosen; one inside the
endogenous coding sequences, one outside the gene in the 5' region, upstream and a
third in the 3' region, downstream of the gene. A PCR reaction is then carried out
with primers that amplify from the 5' unique restriction site to just upstream of the
coding sequences. The downstream primer includes the sequence of the unique

restriction site in the coding sequences. This gives a PCR product comprising the 5'
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Al t hough, preferably, the constructs of the invention
w Il be generated by starting froma single fragnment

wo@boogeemans ¢ viral nucleic acid and then nodi f yP@yGBR003/004218

20 the sane end result may be achi eved usi ng ot her

strategi es. For exanple regions of genom c nucleic

acid may be assenbl ed porigzon by portion. This may

make it easier to introduce the necessary

het er ol ogous di e '
e e N R L
eleBhi® dEAHRIIBRAKEnd UG kedifg sejuences swhioh ascludee theeiroastriction

unnecessary sequences fromthe viral genom.c. n clejg
sitecemiddhe 916 inERAHEY theicadias SRAUSRERSdiLRE NELOT grntajaing theyvild type

. gbtain. the, si i i i
vird s Serisce ko SR BRtled P U EsAch ol RP Gl flfor
the{?ﬁkfuiecsuwin%m eEbong 1B 5'trhoy eNEigendiseixeised, dds t thén

e construct. PCR nmay also be wused to introduce
repthesd it tseBGRmredus diepraing)thparnag seh ofgiepa ok thegnend of the
and/or th | ntrodycti. of [ ' LCLd
sery e aginet EOGET IV P PP QRERAn KBS pEEbhFpuRbu
in Which 108od 102§ h@iﬁ%ﬁéen%éﬁl&be&!ﬂﬁ G0 {D2HREE the coding
PCT/ (B2003/004218 -38 _genone, rather they wil |
sequenqes isthe aniue restition siibrivtgi wrish Bte hetayplpgpusgadimgseduences
Typically, therefore, the constructs, on their own
canpg IS¢k the ability to give rise to an infectious
viT ﬁlg ALblifd @onsfm@c? GARHIHAVE tinidBY rdstfdfion sités wlherothiegi n
r

of Ication and/or one or nore genes essential for
enddpensesplodinatsequenoés pridowsly werentiis mepnrethed gnyichesegenoni ¢
nucleic agid of the copstruct is.derived.. Th iral
hetgealogave CH‘%B_S Ergreagss g E@H 3?8 ﬁl&sggte%*n%? Hée ‘ge(%tr? g’t ]r%u% ° may
emlbBE AR 0S Ifét&aleg@ms H ORI gSEGRO6OHITRYahiifleddy PCR
particular gene encoding a protein included in the
usivi paimepaintiuding thé utiee vestrigtioy pite toialloy eagy clanjpgdnteithe
involved in viral .replication,.the. constyuct.
degiesdtSien hhﬁ’@%%‘ﬁg‘%‘gﬁ’ﬁgt?‘ Lﬁtlplg de.@ug r%%scﬂl%?ﬁ ¢ ]{gﬁ}e/edonl y
doRAHEREEFa 93%%12 gﬁ)‘ﬁ%térrté? A& Snakihih T¥tediBlyGn alointhgkfrategy.
sequences Int construct will be the heterol ogous
codiAlthosghyeaieebly ferabtyucts ofdbe inventiathwidh byen
expression regulatory units..ln one enbodinent of e
stariieiemarsigle %@gmam G SRRATIE VH&EW&T%C a%”fﬁ &“‘2 g’%ﬁ %03‘2@{& 1t
the”éa‘i%eea fg%hlfs lggr;éﬁg ?@{ieﬁ}é& LsiABYHRE sipdtedibe st cRimiple@egions of

f enov e unneécessary sequences between
gehhiicahnitnacd dogde assembiadepoetiqr Bspértion.r Bysmay graje it easier
units. Thus 15 s%ént%%or all,. of the inﬁerveni

to ériepdupie e nepessy MeicEleBays cPdiBe STRIFAL; Bt FUNF ¢ fedingrs:
thﬁlrﬁdl?eﬂfovﬁ(%e?&gir&@tt@ge Wféclﬁvélg‘?ntﬁﬁfu%é@in@(gﬂfé%eﬁ&ﬁicﬁﬁlpleic acid,
sequences an he next endogenous gene expression
suble gethatrenyvl B timgaeessadylsyquenoesdrdro thvevieal gbmyoio sueleigi asisl.
sequences nay ) . . )
PCR may, in some embodiments, be used to obtain the single genomic

nucleic acid fragment for subsequent modification or for the amplification of
particular subregions of the genomic nucleic acid of the construct. PCR may also be
used to introduce desired sequence modifications such as mutations and/or the
introduction of a particular restriction site.

The constructs of the invention typically will not compirse a full viral
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be deleted. In addition, or alternatively, sonme or al
of the endogenous sequences between the 5 and 3
wao esopfozi2sof t he gene expression regul atory uni PCTEBRI03/004218
do not 20 formpart of the unit itself may be del et ed.
This may make the constructs easier to nmanipulate and
propagate. It may al so ne that the chance of a
reconbi nati on between wiTI"@“type viruses and the
constﬁ%Fh? oﬂnthe invention is reduced, In ternms of
ENOYRS: TRHISE ity S SRPIPLNe BRROTSRefG SRRTER OB PER wilal gepomet al
. . > th , . he viral
e R0 chce; 31 Sy B n® Gl o il
an infactious viod pattielev i Tiel cogetnoiinay ek lasiial ekgid of fepliation
onstruct, there may he renoyal K of nore than 10% .
and{§F 8he PETOYR Bipics SYoRAIR Soue FRBl APt dreaniys el tefvivsl
Q . K . 0 he .
B R A PR oA R D0 R Beinti e Bl
sequgncesoiBbecanstiuetany ok padiagihg sizhhly. The buShdés ntly 1hdkes
art\f/i Eagl(gﬁlgenom c nucl ei c, acid sequences may be del et ed.

© enredugiuolcange dabinghe whgaweirdeef he julirrsvirus
ofy t . gene
o a5 PR B AR s DA RSO B Al . 1
someegiblodinoenys, tind ¢y e@pieadds yxpressee drobothe vival RIioaads
codi ng ,sequence na be | ess than 5kb, preferably |ess

8y :
sequengss 1 thgepnsyeivifidredhpheseralogpis cqdingseqhenses riperabiv linked
to 11564 f_;ﬁm n 500bp. These may be
° t %gogﬁl{'p&%%e’g?%% oge%gﬁlgt%f'ys%g%énces upstream of the
endogaa embodineid Lihe inhREHARAY RiralOdenBAHOBRIIAY Scid sequences
sequences i nedi atel y downstream of the endogenous gen

PresgRiip AR sonstrig guavaeoThprtensdiby theweanaval glsomiecaf]the unnecessary
Qus codi hg sequences be

a3 R L e DRI GLRLAIEo iR DR S ESR B

sombginatie of @k lintefvehing seQEAGR TRIHS tHEQME of A& bn terminator

regul atory units or only between sone of them In sone
ele%@ég gssocigiefl vth thp eterajogays seding sesusiecps end &, neapendpgémonm

' in. . ' f the het |
gend OQEloN R [hif Gr XPRERAD MreRilnddlS oPBing S RH P goey
be dtletede Xmagdidon, dralteinativdl e a6ie 35A11 BPtheRn&S kg@é %& nces
5 an

|l east 1 kb, nore preferably at |east 2. even
betwasp gheot @R pBIyinkef the gene exprassipn regukatory Tin vetibleda nots

foral E [ . singl el etions between

o 8 GEE RN SSRDN, e IALE, B Ehuane Bt

manipdiie atdprppddate) Nit hiayQlsofbkah it ehGlaftd SNSrebBMbALS Pe
introduced. The del etions may be restricted to

betwiesh Walddy PRy Visesgs end the comyppictsalf e inyérgionss etduces wi | | be
in to reduc he size of the construyct,

o REHE RE Balo R el B Rere sl Total o
comparison to the size of the region in the viral genome corresponding to between
the 5" and 3' termini of the viral genomic nucleic acid in the construct, there may be
removal of more than 10%, preferably more than 20%, more preferably more than
30% and even more preferably more than 50% of the sequénces. In some
embodiments, up to 75%, preferably up to 85% and even more preferably up to 95%
of the viral genomic nucleic acid sequences may be deleted. In some cases the length

of endogenous sequences upstream of one or more of the endogenous gene
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In some enbodi nents of the invention the endogenous

gene expression regulatory until wll consist of an
wenwenenstis pronoter. I n such enbodi ments sonePCRGBRI03/004218

all of the intervening sequences between the

endogenous pronoters operably linked to the

het er ol ogous codi ng sequenges wi Il be del eted. The

region deleted may typically be any of the sizes

speci fied herein. Oher.conponents. of the_ endogenous
expégﬁﬁlsng Alaty Yty HB?PF’S&H’?‘ﬁgFR LRdFRlpesus ersdinesealermearay
b j I

© BELRBE S, P TENEL 2c DE0 R R R R i

still morequiefertilyulsssthama fQOlpuiThekd may be theiamoant &hendexearvak e,

a_construct be cut with restriction epnzynes that
seqjerices FPSiFFamial fHe R BEIONF DEHRPIET, e GOV Bcbiepaions

P —d! ¢ .

iRl bl mchabaY RS DA SRR e
unit; engin pirtigyldrtde vaeseane df thelheteralogou®cbding séqrhodsqu@®sbe of

. such as PCR may be used to introduce the chosen
SIMYEY B9 ons. Sequencing 30 and restriction enzyne

di . .
del e s SR Bl BB s T B,
expbeseinn regiiatey.unitm oponlg betwees ebrae bf thef. AARSIE Eades, AN dffthe
the desired deletion during . cloning, |igations maybe
endgeelous srgUFRGeR, Rartdom fhose Bvolvad ke chitestion ef thasi de
' t | 0F ansformakion. The
R R e M S R g
frometlless 260 bpspreferafly 5t legst U @bsmbse prbReabBAatdbdsy2.5 kb and even

applicaple to vjiral .genom c nucleic acid containing
moig it leag kP A sivk, ThR delstiprisiraused F Forresnong fo
: hG b [f.f ' . t that the .endo ous
st haBi R s o gL SR8 1Bk S ST

units ioniattifiod¢lbigorsatiyngso Betoferd. Phé Helohbidnh6Y rediRted
natural |y associ ated, rather than heterol ogous coding
to ngB-GAdiAE sequentss. dyaieails the deletions #iill he iraducerioredusedls d

: ; V. he conpstruct is
sizq P on€ific thel B ENe MiBOS o aRefiBlEhe " csponse
agdn sahe einboditheatsofdns inyeionltb Bsopssdusaend GprSssich 22

nd 27 which are expressed fromthe viral genomc
regigienyeimiil wall qonpd of 21 prdogemqus proragter. Haistcihembediments some

| of t
or a3 AR NG 8 berd B8 B Ban s ARvOBR TR ¢ o
linkbéto thx hetert@gbua deihE BeRIBARE SANYE dORRA. PHRESSH Qleidd niag

that they are operably linked to 15 is also equally
typigallydriagy of thegizes sperifigdiierein. Géies avwpenasteefthacidbgenous

s BB BRSO AOGRH EERSER PSR il
exciseimenhayt it foplabfiewitd @6feRASHUS sequences.

The deletions may be introduced using any suitable technique. For example,
a construct may be cut with restriction enzymes that digest on either side of the
region to be deleted. The resulting vector may be purified from the undesired
fragment and re-ligated to give a vector comprising the desired deletion. Other
techniques such as PCR may be used to introduce the chosen deletions. Sequencing

and restriction enzyme digests may be used to confirm that the intended deletions
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the size of the construct. Accordingly, the invention
al so provides a nethod of generating a nucleic 20
wa@edod/ozusst ruct for direct administration to aPGUBBe@B/004218
to elicit an i mune response in the subject, the
met hod conprising: (a) inserting viral genom c nucleic
acid into a vector backbong, said viral genomc
nucl eic acid conprising at [ east two endogenous gene
[essi o regul at o nits whjch_each co Ise an .
e SREEREL oF R Rl el oA he SRRl 2 Hhene
clothg H1}RtioHY hy B¢ @igdkdd Wih AlrediiQioh @By RO BRE cltd idshife dﬁ{é ral
cycle of the virus the viral genomT nucleic acid is
regigate hedeleted priontedrapbformatiorer prior to, at the same
ti or af.ter inserting the viral enom ¢ nuclei¢c
aci 1A TeheE Somec b 6 souamess ged g e 1ee 94 r a
vec@RHRMAS eqiMB Hplicaé B FRTBeRmid hliciel a(:ﬂieco\ﬁkd'ixgh constructs
_ sequences, apait fromthe at |east two 30 en oéenous
simgaire theqthers disonssed heretn, wihychumily diffenin the raspect phia glent i n
dthe rg&jon of the W? %804/029 58 PCT/ 003/ 004218 .
enAoSERoYs PIAMIOHER BHRECBET PLIDP 5B Ripst are pstabbekinted o figcoding

seq@dtdesSwitie Wik nhey 416 n&ﬂu[‘:ﬂig a@%?ﬂclfc% ratﬂéf%?i lgeéﬁrgir%%ggg chtf&?g

construct wherée the length o e vira
sequrnceseifor axdngplestbe virelzennmic nivteivadd ary beaekibahfoingiSV
dfrom 1 t(ﬁ.S.O ka. 5 The deletion introduced may be of a
and fHqgrSirict i tended loprusee 1 BOSEIGRLEEEREFeSIRESe PEALRS,
imnidd@ut S ORISR sGADA RIPES 4Ty YLy i a!r?é ressed from the
~charactéristics and util'ities to "any o Phe Bt her
virat grstricisedeiohciihmdemtire nontar of Gparorhialomnds feohiaptonidias.
ression regulatory units are

t he endageno ene e
TheFF‘ﬁ‘R}é‘ﬂE 0? g’“ﬁ’i’gg‘ﬂs %%ai:‘?ﬂcs; e@&ﬁ?‘m PayeRfGe Facosing the petigens knbe

ex ¢ pcl es,
PRSIl taRogaich g prcRaBh SRR A B8l Rtk 0

is ale® equally bbeefgéaidorat ed usi ng such constructs and the

thi %g%struct s. may. .be used in nmethods of i mmunization and
1 SinC i aRoRicqrugleifeacid srrsausto f 828, aXEwIPeuBERANEICSS piBicen

e -y J ; M L el c
B S e SR el L A rease
the dizy efithe omngtrbet. adni ni stered by any suitable method. In
a preferred enpodi ment, described below, the ]
conSePTdinely: thesinyeton; alsogrrawdes 2 wsthior 9§ senasetingdnusleic
: - COSIT M 1. P ont o _core .
el o e pmi SRR e Hout AT TEP by B fnS Rsfonsg in
the qubject, teanethod téraprising:

(a) inserting viral genomic nucleic acid into a vector backbone,

said viral genomic nucleic acid comprising at least two endogenous gene expression
regulatory units which each comprise an endogenous promoter where the endo genous
promoters of the units are active at the same phase in the viral cycle of the virus the
viral genomic nucleic acid is derived from; and

(b)  either prior to, at the same time, or after inserting the viral
genomic nucleic acid into the vector backbone, deleting from the viral genomic
nucleic acid some or all of the viral sequences, apart from the at least two

endogenous gene expression regulatory units, which are present in the region of the
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subj ect or cells. However, the genom c fragnents may
al so be delivered using other 20 non-viral systens,

we:2@4/02n8ked nucl eic acid delivery. Al though tP€r/GB2003/004218

constructs may be delivered by viral neans, preferably
they are not. Typically, therefore, the constructs

w Il be delivered directlx to the subject by

non-viral means. Thus the %onstruct may | ack vira

. packagi ng signal ,s ces .and/or..a vir L.l

vira] GO ERPO B S ot Ry i oty ety Pl iefoflc

nucRRGRPLMNE: &hsigguences and/or viral origin of
replication native to the virus that the viral genomc
nuottere tiedeusth of thervinabgerfongamnudlpic acigrinsertigd ifo g Yector
ref er abl ngb&éequi re a hel per virus and/or viral

bac. G & %antB ed in trans in order to replicate and
In Iﬁéfdeleﬁyh Hrotubdd ALY be BPAGintiBenfRiredo BRY BEthovd disusedd
proteins fromthe virus the genomc nucleic acid is

heretie and/the conshmcts genarpled aztychave sintikee chasgenistics endrividlitinsded
caonstructs, however,. | anbda 30 proteins be

ey oF B PITARS Ly PR o e Fdogenatiy
ORI, BRI AR4Ring AusHREd) eARGS

gen?or r%b%@é@?‘é . I%Q%nglg%c%i/drrents v%hre a énégpaggt_e -

tharnetérelogowoorbs.c Thsd, coated partidesdlosageas@ptistss ararticle mediated

adjuvant, the construct. nay be fornulated with a
deligHSITIGes SISABHRE SHTERS B ETICh SHISAPYPERy the qonsifucts may

Sk tRidtheQfent Sk PTEdsRI LHigHRYsed
be ysRL i BhGE: GERRNA AN W To MR HAthetont SR BURNced
clseivhéitiekem and/ or the fornul ations ny be the sane as

each other apart fromthe construct present. The two

constructs nmay be adm nistered at any suitably rati o,
AdiiHGieafSn f@g & .Ie, i n equinol ar armunt§ or in a
‘—@%gﬁ‘m‘e‘lera% x :5, or nore preferably 1:10 nol ar

r at Tl miictelic ®iid boistraoctaahd modilldre sutrgtantésadesoribadrheesic emy be

The invention_ also provjdes yacci nes_ conprj si
admipigterqd Ryt anysuitahle ?E@Phoﬁv@rﬁ ?f&%l?rr&ﬂ § OQ’B?‘F;E r‘iﬁé"trﬂ’gﬂ 38]8% g

' VRpLd 9 3 PR dnSRhct 6.6 PB6RNito8S

the E%I#S%?tg%feoaﬁgg] ?%%P%fr para gﬁg g% co%ﬁqnﬁcg%agconstlr uct of
pladnhifls @S €dit carfivepdrticss anddhh admintdtérivg the actded paticles toethe

adj uvant conposition, can be carried out %si ng 15
subjechercelly Haweyricha ereamicinementsmmaypligpidvercddsipgpther
net h | ogi es [ g readily available to

nont'ﬁéal ggsg?r%gre i )]/a %ié%g ﬁcé%@ g‘?i? idggﬁe.ry'For exanpl e,
C ONRRBdUgh PRSconsPdtfimaly by dofverat by i nosans tprefetabbathepare

conbi ned with one or nore pharmaceuticall ¥ acgept abl g
notex c iljypisallys thereforen fheiconstrustsswidl begleliyened dippefly to the subject by

norfiER R Fhus A HohlRlol nf ARARGE Back BHAD sigfal'¥ehléndlh OF

and/or a viral origin of replication. Typically, it will lack the viral packaging

sequences and/or viral origin of replication native to the virus that the viral genomic
nucleic acid is derived from. The constructs will preferably not require a helper virus
and/or viral proteins provided in ¢rans in order to replicate and in particular will not
make use of a helper virus or proteins from the virus the genomic nucleic acid is
derived from to replicate. In the case of cosmid based constructs, however, lambda

proteins may be provided in frans and the virus may have the necessary cosmid
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20 substances and the like, may be present in the
exci pient or vehicle. These excipients, vehicles and

wa@enosleesy substances are general |y phar maceut PCEIGB2003/004218

agents that do not induce an imune response in the

i ndi vidual receiving the conposition, and which may

be adm ni stered w t hout _Pgue toxicity.

Phar maceuti cal | y acceptabl'@ exci pients include, but

are m,ted to, liquids such as water, saline,

Seq‘ﬂﬁ?f““fﬁe‘to’ﬁﬁﬂpb W col, 25 hyaluronic acid, glycerol and

rlﬁ'%ﬁfbodlﬁﬁﬁfs”ﬁﬁ%%téeﬁﬁﬁiemuaﬁfﬁﬁl@@nwﬁé|1§ Gsedad eRpresy dne

i ncluded therein, for exanple, mneral acid salts such

adjinmnty yetroonstiust mdgbe formydatodmattiacesstrysh ok anvestion or

sepgieh. Do wrerestice St RariRidue® B es
emlﬁgyed\ttg %o &er ‘ﬁﬁe tHet coh§tr1ﬁ:lt SPtREfRlHE gnd/é’tl hb %iﬁhﬂaﬁﬁfns s oy be

require he preparation will contain a
the pda¢ msazeh bihelahpayt faoro dlpd emlls‘eu@)pmspmte thhettWatcos%m‘égna’sbea

stabiljzer, %}g E&’ i cul arl r WO 2%04/ 0292518 i
adriSerriet s 5 B AL B0 FHcH 8, A R R H G oG ERGHF Piig 2
1 223}[3{%&%5}/6?5 dr rﬁ&%?p ﬁb%ﬁl - P® ok katiedith BithdRoNARet I‘S@ng

osi’tion. suitable carriers that also
the ag¢ infsxcassalfhk irvensor aso peyyided @sccines chugiasingiatchosttuct of the
l[imtation, phar mageutl cal gr ades of dextrose,
invesiiiongad a cpnguss@coding gdRVade  nannitol , sorbitol ,
inositol, dextran, and the |like. Ot her suitable
carriers 5 incl ude, again wthout limtation, starch,

Corgehtictad BRarnmioelitical Enepmahmi sum phosphates, citric acid,
tartaric acid, glycine, gh nol ecul ar [

h ) )
pol Hesmyiatiep et gma{%m{l p@@@)’lsmg aﬁan%wﬁb?ﬂ@'? 3@tﬁeﬁtﬁ%‘fe@t}?ﬂ=
wnﬁ\o{ aﬁﬁ&ugﬁdﬁ ﬁsygﬁg@n écg}ggaw%aﬁ Eﬁl:érﬁe@ﬁﬁtelﬁﬁr%bl e

Ients, veh ry substances 1Is
stalaiam ﬂ)lﬁuhha:euﬁczﬂiﬁbﬂnmﬁﬂ BemRitARNACELETh Galloghe ANGEShich are
Mack . Pub N.T. 1991), i ncor porated herein 10 by
readifs avpdlaile o T@él"f‘ﬁﬂﬁﬂﬁ’é]é’in?ii pHis#H SHBCXARPICe FOMBRSIHPS nt ake
S ng

corf i bog SREERN At bAEBPLERbhANv 35 B AR s, for

pha@ﬁﬁﬁéﬁﬂ‘u@ullyfaaéeﬂtaﬁlaé}&'ﬁ}ﬁents ot helddlebtopirveida tigpid prepara’non
cardi ot oxi n and sucrose, and transfection fg}(ﬁ%ﬁ_ ating
vehhuriligrysubsances, SUFlhasWA%NS GF CNPISIANg PR Tgat

l; .
ool LI, 05 A L B Fe s
vehley dnd@hﬁllaﬂckubeﬂahcds mﬁa/\gbnfeﬂllly ptlaina¢euticabagents| teataloawi d

nol ecul es (see, gt posones; A Practical Approacgh,
md(lqeg@()}mmma@;esp@%sg@ he 1,114Lv1thaé geg;)awngatpp gﬁmgoqlqlg} &nd which’

L T L

incRId8 [k afel 100 Hriitde ko) dRulddEWh as water, saline, polyethyleneglycol
N-[1-(2, 3-diol eyl oxy)propyl]-N, N N-trimet hyl anmonj um
hyadurpnic |ag1é) glyesral z}nal{ﬂt@ngg d]éharmm_eutlcally acceptable salts can also be

included therein, for example, mineral acid salts such as hydrochlorides,
hydrobromides, phosphates, sulfates, and the like; and the salts of organic acids such
as acetates, propionates, malonates, benzoates, and the like.

It is also preferred, although not required, that the preparation will contain a

pharmaceutically acceptable excipient that serves as a stabilizer, particularly for
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20 tradenane LipofectinTM, and DOTAP

(1, 2-bis(ol eyl oxy)-3- (trinmethylanmoni o) propane), see,
we@2@4/029888 gner et al. (1987) Proc. Natl. Acad.PSUGB2003004218

84:7413-7416; Malone et al. (1989) Proc. Natl. Acad.

Sci. USA 86:6077-6081; US Patent Nos 5,283, 185 and

5,527,928, and Internationgl Publication Nos WO

90/ 11092, WO 91/15501 anc 95/ 26356. These cationic

perBusb e o i HRG FRighales £ hBtome Yo B cbied s the vacchne |
confftRaRRAtHEMbRE BRAMBIE daSlers thah hisd aftWs LB

zers fo t1d
transfection-facilitating conpositions t {1 B e Pe o

includelevdithamt timétatidon ‘phalhnqoemtlcat grallespafsierizoger ﬁmafsal lactose,
I nt er nat i onal

tre}@B)ﬁF,:Jrg%}q?tgﬁ s%gl gqegrsgé]? ; !gv\glt%%) gl;:h@e 11%6 Other suitable carriers
mclﬂﬁé'th@éﬁ%%hm%ﬂléi SRS HC g&gﬂ«?ﬁgd%&!ﬁyﬁ B]( 95101%éﬁ’msphates,

G amcidine S and cationf
citricracast; teataiioacid, Budihe,dagh molciolar VO@ghBﬁbl%hﬂ&Yeﬁ@}rcoly@EGs)
d200 40 92?} q% %2003 004218 -44 Alternatively, the
and, £OmbHw PeBpious éfSCPﬁémmfé’él@macPW@Hy a@‘@p?@h;p be
excRRGRD SUhidfe8 dnd élg&l?;{rg @ﬁbgt:ﬁ’ce% S a@:?i?a% %AN@&ON S
articulate carrier Uit abl cuae carrfers

PHARMACGBUTHOAE SARENCES (MaamBnbl &HeNhly 19919 iA86p¥tadddEherein
b 1Jogqlr ners, as well as PLG mcroparticles derived from
Y15 Pact | des) and pol y(Il acti de-co-glycolides). See,

8 Lertath @a@fhftzﬁ?ﬁé o?'huéllﬂc ok 9%%9&( Fé%ﬁ{?%xﬁgféion]@tr%g %-%68

her particul ate systens mers can

facilibéidg agemts”bz xaamid;cebe ipoluytet irsths doMmpestias] for ¥eadple, facilitators
yorni thine, spernine, spermdine, as

i nj ne,
S“C’gé# UDIYACRIR R 47 ?‘8§mc%1dtSH%f§éea B densfession facilimtingruetielesisuch
as LipBSshdA1or § | At RRS W l«n%e ﬂogt?t#eg)g sed 1§ 3L Svte?] {l{ﬁ(t&lglﬁfaﬁ@h €

nventi on. appropriate Ive anou

mole@de. | Anicieit endiewtrhl liyosoness afe widely avillabld gnd@ivbl kA vSdsh
an armuEe wi,ll fall in a relatively broad range that
deligermeuiclei asidangleguien fssaghe.» Fpasarss: ﬂpﬁraayal H#pproach, (1990)

t
RPCENRIRLE, 1 A, CRRR AR ANFa 05 BB AP Bt B8 v
use irpddlived g naéleiameldms1eb@1em Sisiedle ligid pfepa@ifibgy Rblude DOTMA
_@x& (1@1} g that an effective dose of construct will fall

me@@ﬁyﬂ] %I%Nrtnrrmhxl@nmmmo@gm@cmdabl- onder the

g%gs% g@?ﬁ l. | ange may al so be
frad Edfe dtal Ve. %gﬁ’pgg eyloéﬁsg mas thug contain
(tnnﬂertbﬁmﬁbmuio)}ﬁoﬁ:%eb @eatwthF&QaeQ% Af (198 NePee! nﬁ&z"l Uedad. Sci. USA

tration of Conventi onal Pharnaceuti cal

84: 715.1 éﬂé#@tM@lﬁse e (A PEDr B Mitb A cuiloScaBEVASHEETH -0 US
PuchREPSRNILE o O5oRas e OR EaRRE PO G S By
WO®aLIr5s61 afd WEas/2eBs6. These cationic lipids may preferably be used in
association with a neutral lipid, for example DOPE (dioleyl phosphatidylethanolamine).
Still further transfection-facilitating compositions that can be added to the above lipid or
liposome preparations include spermine derivatives (see, e.g., International Publication
No. WO 93/18759) and membrane-permeabilizing compounds such as GALA,
Gramicidine S and cationic bile salts (see, e.g., International Publication No. WO
93/19768).
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Delivery will nost typically be via conventiona
needl e and syringe for the |iquid conpositions and

w0 200402068 d suspensi ons cont ai ni ng parti cul at ePCT/GB2003/004218
conpositions. In addition, various liquid jet
injectors are known in the art and nmaybe enployed to
adm ni ster the present conppsitions. Methods of
deternining the nost effective neans 25 and dosages of

ar t Agn%x%{lgf%ly Ocv% 1%10%13\"3% h nltftﬂgéﬁgeésl olq’ &Ié$§r%§engfnvr§1l§twr{ %gybé he

encapdiidAed, tadsurbed tof b&s&db@[técpwnht hetiéaitg ehrries! IShitable Gaitidalate
subj ect bele(y% treated. Si ngl e and nultiple

care@rmmnlgderth@s ivehFomaodwnethEdnethecryipterpolyreery ¢s avellag ALG

i G D R a S RFEE] B bl TR IR e

Teffée} éive. r(@d%gwfam R&t p@ds2-963. Bhdr PertietiReaNtteind eAboI§Mers
be combined with other suitable conpositions and

cant gy epised, foreranwiy, Poban @ xbe:s P@NAB@B@OD@N@@M% polyamithine,

i nst ance to _au nent response in a
spefifjecaernidl Behel CrdleRE s Al seccr  bod
her ehfER1Aed Fa08he LHE: M@or@%@i’lﬂ Ielde 3 ¥BSHARBESShE BrvBntion.
adj uvants), such as pharnmacol ogi cal agents,

An@ypmlonmteeffe@mvetanmum ke, beradilyl datgrmiudddtyanme o skidlyih ghe art.

mn| st for S pr i ns, or, ot her
DS EEf sl B RV Pl R bR SpGiGRd througn
rouﬁﬁ@&fﬁ%‘ EYr ek Snp I%dl?ﬂrﬁlhr%ﬁegidng& 12fve bB&h @Whﬁé’@@&ﬁg@sﬂmle as lug
g., cosmds or plasm descri bed herein.

(e
of IaNn%p wdiileiin pthenadmialsgatidrs, m@l to g DEDRA biasrbeen ngedt dt ishe

ect alternati er, del i ver X .vi.vo, to
sergity S hestod ol e Sl P d Setr bt Tt vite raied s about
10 &tot 1@@E%§kbédsﬁ'gct' l'ibvwiz%r Wokes 2bBy AR Bdo ik fa%lgg ?ﬂa&r&lso be
one enbodi nent, constructs of the invention,
found eftkétavey The wpopesitions mychussordaijp dicamatouapd "/dtd abwe‘r %9% of
thumﬁﬁaﬁgarrier particles. Particle-nediated delivery
et for adnini stering such nucleic acid
preparations are known in the art. Thus, once
prepared and SU|tany purlfled the above- descri bed
optaf Coaverttiong cal Piepmeationer particl es

COor e. Carl e | I’l varil e f teChn ues
o o%ﬂmwsw’@%f fea :bei{? HF-“&P skph Yarne e alyteohm aues, .
effé@éﬁh'oﬁlﬂ: ﬁoé@ t&RinbaYSy & ﬁl%rﬁl?t@nﬁ ?‘gﬁ bifont 3 cb e o?ffgeﬁment

of particle’sizes typicall use r-intracel lul ar
Delitadry well ynoist kypicaliy ‘mjua@pnvemhenqjaleedle hd syatimige Yarthe hqu1d

devi ce. E 3“ mcarrier tIC|eflzeWI|| of
COTURATHIODS ap g% FPRIRIeNS S‘Pné Tgpagifcu %ﬁ%cqf%?%éttonéeﬁ S.
w05, P RS O 1309083l SO B8 1
adnpinestdr inpraseht cmnpbsummoMet}mds of deterpanibg teanost Biiflegtiteaneans

d gol
and cposagges o% administration are well known to those of skill in the art and will vary

with the delivery vehicle, the composition of the therapy, the target cells, and the subject
being treated. Single and multiple administrations can be carried out with the dose level
and pattern being selected by the attending physician.

Furthermore, it is also intended that the constructs delivered by the methods of

the present invention be combined with other suitable compositions and therapies. For
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particles are preferred. Tungsten particles are
readily available in average sizes of 0.5 to 2.0 .tm

wo poodiozareg er . Al t hough such particl es have optPeEGB2003/004218
density for use in particle delivery nmethods, and
allow highly efficient coating wth nucleic acid,
tungsten may 25 potenti aIIy e toxic to certain cell
types Accor di ngI y, gold partl cl es or m cr ocryst alline

owder A1570, avai

ins g i G o Bt R Byt g1 B pnosiiop and
meVHoﬁE‘ AbREHB BSBI callBirIRE frclfdeladciPant duﬁét@ﬁce@ &py | Qdiuvants) such

uniformty in size (available fromA p emcals in
as mimma@dleglsalzagsntafcytpk&em or ¢ire lakeai Almllé*yfsulman@e@m@xhe

e of Si zes

AR fgr Bt e Binieine h AT et Rp et T wibsime, gyior
to, BELIIRGSuCRE B, kiiiknanish beme DAL, &%&r(e ge@osfn%s 6Pphérhs)

or WO 2004/ 029258 PCT/ GB2003/ 004218 6 preci ating
destiBedherbiNA T@ntcongodldomnnamgsb@adlmmsmr@d élsectlbm@ the§ub]¢ct or,

GBS EBVRIEL €l 4O AEHT o ERUL DS TR Sy heknown

to tﬂE?e 15l hltﬁl@aﬁm ution is vortexed continual | y during
e coating procedure to ensure uniformty of the

reaction m xture. After precipitation of the 5 nucleic
M coated particles can be transferred to
¢ Smenbr anes and allowed to dry prior to use,
¢ an_rF Cfoééﬁ cﬁﬁi@xﬁt r\‘i’cfts 8f a8 TR)ehtion %ﬂi StHRF afcd@fist§ bbfiponents
into a |very cassette for use In a
suchuis tadjuiventp ard detivered akmg earyietlparticles. Pafitleceediatpdidaliviesy
e.g., cytokines and bacterjal toxins can al so be
meél?é‘ﬁ@lf agiBistefing suRuCisic & 463%%@}53%5?9%@ the art. Thus,
on&gfr%ﬁa‘f $3nd Sfab @iﬁ)ﬁﬁﬁ% thcpﬁﬂvtvb IR SerfbRl chEstﬁus%ﬁlli‘Sg cddlePonto
arrier part y sinply mxing t
carcienpatielat €. 4.ncare ceripisy usiagd 4 yartty of wtinequasdhown ibthe art.
amoni um sul f pr eci pitation or other. solven
Capgjeg prisicles proielgriad ? aﬁ% which hay %%@gmew%n itle range

i
R BB S 1
delivergddvdcd) eBhedeimupd eartieysartyclel eize wilhed cotrsewizpeid wlon,the

Chem cal Society Reviews 9:271-311 (1980)). O her
diagrotgs odi éhefaigeticsllicl ude, for 15 exanpl e, dissolving the

pep%hﬁﬁiﬁ%ﬁ%&é@ £ th 1%?6?19 rgrgﬁuéaﬁ IE q}art Mt Pich ﬁ(ag@@ used

al co I Ng t [Uti on
inchdRrttmdsyend goldalblaﬂnﬁim p)mf irididre Sore&lafhdr bemhcliss y iI‘n:ggsitehﬁand gold

m Xture under a stream Of air or_ni trog
parfigles @ nigleragy Ew%qn\p@r%ﬁlew%reaa@y ANARl leé%ﬁveaég%qlzeé @f0.5t0

2 AR LT AL G
deliverpnétiodaing aliow \hedhly éfficnt ccfdtlhg hvithoeichiicacdd, t@ibsten may

acetone), and triturated (e. by soni catj on) to
potﬁn@al de.e taxis\ip seriaim pall pesy nf?xqcerdwglgi@é@a@ﬁéﬁs ofpicTe@yHalline

eoffqs Sh1PRAAF 876,30 SRR ElA S4BT B N it

- also find use with the present methods. Gold particles provide uniformity in size

(available from Alpha Chemicals in particle sizes of 1-3 um, or available from Degussa,
South Plainfield, NJ in a range of particle sizes including 0.95 pm) and reduced toxicity.

A number of methods are known and have been described for coating or
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with core carrier particles carrying the nucleic acid

constructs of the invention and admnistered in a
wa@emglozo2prarticl e i njection step, or adni ni st erBCI/GB2003/004218

separately fromthe nucleic acid construct

conpositions. 25 In sonme enbodi nents constructs

encodi ng an adj uvant maybe_jgoated onto the sane

parti cl es as the constructs of the invention or nay be

i d . h . :

e 901 SRR L LR G Bt

genéﬁzﬂ‘y r@bﬁlbirﬁ:td 8 Aémadt Sebunast gall 68 tud@stER Widwlaenid DaVA,
formation, core carrier particles coated with the

CaGlp A speemding. Thferewnm)@ﬂu’tmgi smm/@mmmga the coating
resent

pro%edélrep to eaxjs%r\e; MI}V @bgﬂgiﬁ Feacty Qih %?gurg e%T 0 Ip egsplﬁigon of’ tlille

nucRPhAE! Y BbAE] PAKLIS A TREnBteadd EpbiiMBIomABRRNCHESlowed
Various particle delivery devices suitable for

to qgﬁpnomﬂoelsmmd@mmﬁav@rqf a spplernedide ongassdtisonrloaded info a

he art nd are al FUS n the practice of
del’tvﬁ’é' RSSOl bR Y55 A a&#a]bgerﬁartbcg%fle éve@é%fvé $ enpl oy an
eXPbGsHdy¥ ad d]u%ﬁg {8.b.CofbkifRHRa bsctefiSIabARYE cArPalsdbOdRted onto
the Coated core carrier particles t owar d target cells.

the Firge onsitreldr peretcaieepartialas. Forerswpleepeiiisles etrelesaiiarled to a
cardrEiaey Sy SRR TP GREPRAFER Lo P IGE R Y i cmined
ratiB %Szﬁﬁmoﬁﬁﬁ ked }lﬁ‘@mﬁﬁa&foh%‘r Shel 5t tf)?eo?pifafu@ﬁ ﬁleﬁﬂﬂs famlhar

accel erating themtoward the target. exanpl e of
to thesakilkeddn tehat, ge byl chanveal |cgu1ﬂ01gota”sth¢ p¢p@1de tonthig carier partlcle

Tl Mhe LS g5 e B B B Fet B b ten .
Ché?;fzzcéﬁSo%Le%‘?REwgwﬁQ@?hgl peoR J;e ARErth&h&dsae &8l ﬁ{calde%r

apparatus 1s described In Pat ent No. 5, 657.
exafpde, hidssobirgrthe peptiliesidivargen abgmbaie athaaolsmateabir anfatwhcuilé\eater

h d bed U. S. . 5,149, 655, Th
miiisop Gt BOGRIAPT Wof AOREb A pertioes; b iadie
mlﬂ&fe%aelba/stfe%ﬁ%%[% ﬂlt@oéeﬂ?ag wﬁ{lé LbRLIRS - AkemdiMely ad ed

particles are mnistered to the subject to be
adjtvamttadbd dricl ovee barier pmmqjeabybdeatwﬁlgmdnhmddnwgmn Once
formul ati on, k?i&nd in an anount, that

be effectjve
driqd thsyqoAtyd Al can G EspaRgn qﬁmﬁéu}te@% SAYEnt ($ge ciitate or

Bnidfi o btatiall I ifofn CaSE
acegfﬁne%u el ¢ am@%ytescﬁ i ?ltdgenera %ﬂg} In % e range of
susf)d?rmmn() THeorocard@hatiodes cmmeé withpthe aﬁjluyalft camthen G combined

é g and pr(fferablyfrom01é clelc 20
with epis ABTB@aItS wlescaryyg dhe mgleig api ﬁ%nsgragfé 0 ep}emmtla% agd

I
oL PLAOUES ity o Tl IRER WAL o

nudigipecidsomsiricheompsasitjorst to be treated.
In some embodiments constructs encoding an adjuvant may be coated onto the
same particles as the constructs of the invention or may be coated onto separate particles

and then mixed with particles coated with a construct of the invention.

Administration of Coated Particles

Following their formation, core carrier particles coated with the constructs of the
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I n enbodi nents where a construct encodi ng an antigen
is to be adm nistered a simlar anmount of such a
w@ongeast nmaybe admi nistered. Alternatively tPEr/Gae@B/004218
amount 25 of the construct of the invention and the
construct encoding the adjuvant may fall within the
above ranges. The exact anpunt of construct necessary
will vary dependlng on the age and general condition

i ndi.vi dual

presfE oA O BBt e o o Ry e tverea

to a%m!;}@a Jsﬁf*gtﬁaﬁfcleﬁ{édﬁw&ﬁ%@tt@hﬁfqhem i ve amount 30 can
be ‘readi 'y determ ned by one of skill in the art upon

r e Adiriogs pmlcbr@éwmy dedice0autablR g”qxawmw@m%d@xyms

- 48- i f t
HEiHEE RS AR Rt sl 1 bee SUPF Pecare kbt
1nvé?ft1'oﬁ‘ gCﬁH@Md&l&WeE ?ﬁ’é EmpIBTHY @xﬂl@ﬁ@@ RERtridordiasd T URLEREE to
subject, and w | ina rel atlvelﬁ broad range
¢

propdh e aoawdlwermkatneerrpart&ﬂiesttblwardgargﬁmﬂls né pmaa¢ctpartlcles can

themisTiss e apbiseb U0 a1 abie sRaieh Sheeb o B TR O MR o o
surta ST HOE: HERB! g%@ str&md assérs i8lrs (BCharvatel 8B thB sﬁﬂi’&e and

treated su Bart; cuf at e Conposi tions
accﬂbmmgﬁie'rrmmrd '(hbdaargetn Str axatopleodf a gesequsalissharge device is

R B2 L B T B R ot s,
Pat&ﬁ’ T({Bo 2ioks 050 MAE SxaApit e BEbtic dlsfcﬁélﬁy lt%ie Al i accelerat1on

Tes’ conprising a construct of i nt can
app@x&ﬁfsu@des@ﬂbedmllﬂl@ Pabmrﬁtalsdzp}ﬁéﬂnmxether ebbtnfcahschargw on

chem stries and, net hodol qgi |c
apprialgspijable rjuge hereings gt E@f sR%fFP 40555, The

d1sc'f(9$rureb3(faaffpéﬁhes%3)ﬁteﬁgs iR cbrp Spi?&f K4Eh b X}Qfé{réﬁ%e ﬁpﬂhﬁ\‘ irBties.
can be conbil ne one or nore pharnmaceuti cal
ac CHpt cdlated phfiictescirg bdiinisteved toehe shtgect t@b@treated:lm aamanner
vacci ne conposition. |In sone enbodi ment

compatiplearidibiie dgsags farpuleion: andrlattemmq%ﬁi Pwal b Ff%%m? to bring
abok{ f‘ge%sgred Y}Hnluggf h&%e.u 460 Uuﬁtrb?thec {t1onQ8: be hvered

rary su ces, suc as wetting or enul si y|ng
whielgn tise capé‘bbmﬁd‘leﬁé a¢id maletbds dsgarraliyrid thevange dffrormay00beo
present in the excipient or vehicle. These excoygl en{s

100, aness txrignliy fram Os! yo d0ateandacisrablyinm tal 95 ke of Ricleie
acifIB{ARETY H6R aRORME LB pdbRARBE pieih BRIBRIAGS] LBW!S g,

response 1n Vi db recerving t

fqumsam frer,1 t8r50 pg\Pictdratimyrohes a;dzﬂ ng sf peprideyddphndston the
undue toxicity. Pharnmaceutically acceptable
ﬂ$ﬁ&ﬁ@&ﬁﬂﬁ%@irmlude but are not limted to, liquids

o) el il SR B it

glycer o I cal
simAgEaRd I o€such a construct may be administered. Alternatively the total amount

of the construct of the invention and the construct encoding the adjuvant may fall within
the above ranges.

The exact amount of construct necessary will vary depending on the age and
general condition of the individual being immunized and the particular nucleotide
sequence or peptide selected, as well as other factors. An appropriate effective amount

can be readily determined by one of skill in the art upon reading the present
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salts can be included therein, for exanple, mnera

acid salts such as hydrochl orides, 25 hydrobrom des,
wehbesptmses, sulfates, and the |ike; and the seCT/€BRG03/004218

organi c acids such as acetates, propionates,

mal onat es, benzoates, and the like. It is also

preferred, although not reg.red, that the nucleic

acid conposition will contain a pharmaceutically

ble carrier that serves as a stabili zer,

qx%%%?@%ﬁlarly for peptide, protein or other I|ke

ad] ke tus effectivo aidouat of thataistradts heIEKaiasbxdﬁadOJf/ﬂlSlw siuﬂh:hent to

30 carriers_that also act as stabilizers for P
bringgioytie suitgbleigununs IRFOAET B IpyiRsd sybigots and BiPhiES
reldft %{y@ggpéﬁg %tl n el?ltﬁﬁ{eﬁ'%%Hgl} f0%|t1n9 E‘?‘aqf slir%Ferably, the

rose CroSse, ose tre ose, ol

cob& doird pdrticles ﬁk@f‘dehﬁéred dﬁs}(ﬁtﬁb\lﬁ rediientt detls in dﬂder otHi@lg about an
sui tabl e carriers_include, galn wi thout limtation,
immypng repponge (9.8 Twell agiuenation) wrihe leased FbKebs phat es,
citric acid, tartaric acid, glycine, high nol ecul ar
wei ght pol yet hyl ene gl ycols (PEGs), and conbi nation
PatibgeR@ompdsiddgough 5 di scussi on of pharnmaceutically
accept abl e excipients, carriers, stabilizers and ot her
auxPiterapijvaly,ihe eenstrgcts of the Aresas) iBvantionean wekirenge or more

sl e NS OB s R B Py My vty

for@ATEAOS of pﬁﬁ&ley\fcblhpﬁﬁngj gebinefeib ittt ciitiertarrsadl dut asiggt
, ive rise to an inmmunol ogi cal response, as defined
smybgg

phmmncwtpalcfpﬂml@@omche@u@tnv%amln@@thpdolwe%alh opwhich are

real ﬁgﬁ\frﬁlﬁ%e ef‘? ﬁ}et,ﬂersoinﬁggleg pie g]tela{}tellﬂ T B’%%‘g%lte hogﬁ é)(rg more constru&
ancgmwahaé chh bBtombhed kaihdfe F ndROpRaradelichi®y zo'éepmblg r

nmore of the nucleic acid construct of interest
exaipiens b eehielps Rlireviders urmosnemmmemdet & mmfe@rnb@dimufg B

r,aut i als. The 0S from
il i Gndddift R gl STBO bk RE B Rl bd Affpded in the
corBPI4Iti oI ARk A Shisddnted, KR a%%ett@né&"/@fﬁﬂ@imﬁg Rodi®d, H buffering
preferably from20 to 40% of the nucleic acid
substahessydnsl thb ﬂlkann@bdhmpramt insthé exdipideicoriviehickee These excipients,

ti t hod d.t
vl R sy Srslele T ey R R B R Aot e
theRisEI96 T hdhdd mﬁﬁﬁﬂe@@i&n@éﬁﬁ%ﬁ@ indfvidles sdcbRath BB e¥@posliiéh, and
conpositions are then prepared as particles using

whsilamjdrechdlrranhtwqimﬁho& wodnetoxioity sPhpinacentizpldy atciepiable
.20 dryi f
excipbttn ol ot Saltyiee o M R ES NG Corer
pol?&ﬁ?lbﬁ@lycop ﬁﬁﬁl‘uﬁlﬁé‘ﬁdl@ r}glyc%Hﬂ &h& Ethbh 2 Thﬁl&ﬁﬁcguiﬂ&[lgl 'a@deﬁtable
ormation, and desired, the resultant

salis@nn bc: Inebided rchdn@n,dbn sxa&mﬂd, migeratadid saltsesubin agfuekochlorides,
escri.bed ,in commonly own nt ernati onal. Publicatio
hy PP BHE e, P e B Ara AL RSBl Eids Sith as

acetates, propionates, malonates, benzoates, and the like.

It is also preferred, although not required, that the nucleic acid composition will
contain a pharmaceutically acceptable carrier that serves as a stabilizer, particularly for
peptide, protein or other like adjuvants or ancillary materials. Examples of suitable

carriers that also act as stabilizers for peptides include, without limitation,
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Single unit dosages or nultidose containers, in which

the particles naybe 25 packaged prior to use, can
w@eowpi2ess a hernetically seal ed contai ner encl PGT/GB2@3/004218

suitable anmount of the particles conprising a

sui tabl e nucleic acid construct and/or the sel ected

adj uvant (e.g., to providg4&_vaccine conposition). The

particul ate conpositions can be packaged as a sterile

ot 50 b PR G AR st

inoskiBl, Atk A WB kL. OFRrsBitdoiecABED atfudRf addhewdBout limitation,
invention. If desired, the contai ners can be adapted

stardtp celtiilosectodiiee of calciupephosphatesdeitioasids tanprizois ghumsghigh
PCT/ GB2003/ 004218 - 50 l.ce. Such .cont ai ner
molegile YA PEPRIBITE healdELORG BT LaERE, &oroueh
discgés?ocﬁec;t&ﬁlﬁlanac_@{ﬂ@caﬂ?%cééplﬁﬁle HRRIIENE, icadrRrd) 8labiligb® and other
el 1 very devices (e.g

S ., needlel ess syringes) are
auxiliascsubltenteh ey miailatd e th REVMINGIONS PMM@@EQEWW REIENCES
partjcles for l.ivery. The coptainer in which the
(Mask Prb-FesNdr %9933’69%8;&3@&%615%? {’]}ﬁafers%cel' abelled to 5
| deffel by diiea ‘c‘&ﬂgﬁiéﬂs%u%%ﬁ%m fead ShOMARBLFARRPAGEsIve
i nformation. In Ition, the container can be
riselt@ beirhradholbgibalaespohse; es defited @béor Mupamsepridie dffényivg amount

tal, , for. | e the Food
can Raredi rserisnd oas of sl iethAck: Suct fumaarudnll sl it
relaf¥el} Bleoaﬁgﬁgé,y %éﬁ@ﬁa‘ﬁg/ WiRR tR rah AW AbolteL IBRYIL 2 6igdrnore of
use’ or sal & of the’ant

ntigen, adjuvant (or vaccine

the A0IEO it icomtrucooll intensst, anl eperific sudiablewnrmmunts can be determined
adm ni stration. 10 The particul ate conpositions

through Bping tHdS-one or nore construct of interest al one,
or . . o
e

1 tot &0k mhdte erefEublfydrcmbl§ to 50 apdeténcmbmtpeefembrhosomi20rie 40% of

will be delivered via a powder injection nethod
the gugjeic agidmalesidel ¥ AR AR g nded i P iCAIGROSTEGIL 0L fhegpthods

t . i in: . i )
e B OB OO BRI M g st
suitdelk k2D, as@Betrite 96620 Oz, coalpbsitibnsmre trengurepared as particles
_incorporated herein by reference. Deliver f .
usitgagtanderddechnigies sieh aﬁ%ﬁé ml"e%‘@PQS?FP‘h éaéf g@’i/)@g pguyrg drying,
tvoi cal e ._ . . _
sorby GV fep OB OGN AR BF R R conigg, |,

preéipRitRnaGIpYrcrigiog Md beieleaoanitiohDantthenlikBalftdesires the resultant
| arger than _about 250 m can al sq be, delivered fr(ﬁm
e

partitles epehedsasifiod vying the teghpeaues fescribed 15£oDYLy AFDE
- ) . t !
B G i
di sgiagie@miMdiosdret bemdidovecaaipes,tih athéch the lpbrtiokus eaydtee

a target surface depends upon particle size (e.g., .
packigedpoiot tealsepeantcoaIpaise p Asneticalbssaalad rgnipiner gugpging a suitable

am§ B b N o BB MR ik 186 b SnRR? bor hDSelected

oci
adjuvant (e.g., to provide a vaccine composition). The particulate compositions can be

packaged as a sterile formulation, and the hermetically sealed container can thus be
designed to preserve sterility of the formulation until use in the methods of the

invention. If desired, the containers can be adapted for direct use in a particle delivery
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particle inpacts the surface, and the density and

ki nematic viscosity of the targeted skin 25 tissue. In
wao biog/ozesgar d, optinmal particle densities for UBET/GB2003/004218

needl el ess injection generally range between about

0.1 and 25 g/cnB, preferably between about 0.9 and 1.5

g/cnB, nore preferably abaut 1.2 to 1.4 g/cnB, and

injection velocities generalTy range from about 100

oo T e P e Bt
and¥fe e M GRBpRRe paEsleRIRYEY d%tﬂlfcgéj%g.,%@dlgﬁgﬂé@i gésg e
3 e SUP&T'soni ¢ Speds of a

vel ocities 30 approaching’th

desetibediherpigas! mhpaiso Wopatags DRAR B fAGTJIEEROAAREH 218
-51 f desired, .t e needl el ess syringe systens can
e BIEPRERS T ich 124 UGS o oRek B bHTCgHhg 1 oelied t
iderftHl HiRfto |Gl Ee GRRA LRI i
e P S brh IR OB SO T g e
contyrrer ngrebelabeltvd wittck agiia in thefohampratiibal Byya gaai@fental agency,
o cont iHer @hl&ﬂﬁ@a further be | abelled, as describe
T QtsoRpde the Fend, an 8iration, Whergiadhe peficstindirafes approval
by tAYGEELE R BeRRbihg! i s b from
R T A R e e e U e
(or vEOinmcompasitmytconfairetl ehabinyforlnotin ABnihBiradeit 60 m
and_.a rtjcle densjty ranging fromabout 0.1 to
ab 1°§1}36%%2m1%ﬂ$81035 KRATRPTHERGICNT B1oTR BRRtIUCL of intgrest
b - O 1 Qr t A | arl articles .of
elor e e R sl i) T B Bt R loiPf B o
tran@defmelodeliv@yatduniqua 5 Proferablypthefpartiblaye dondypsaRaY i@ bd t o
t. 150 m and nost preferably from about 20 to

.abo
deliyge iagaomdenininsiion Sledindo e dpliveior i Aneoriclisoarings 1

t . Lty of fera
b sB0P e ST i 2 B Rt B Rk wo
94/24B 631t WOMRB049d 7 AW@U96/1251 3y advB @ 86/20620) afl dif R@eh 5

: Adninigtration of Particul ate Conpositions Follow ng
ncorprpted hereingdy tgferenche Dslivery @f paitisles Sapowich nsereless. syringe
: : | t ermal |y to the tissue
oy RS AR o A SR AR stk
rangiteg froei0yl oSHnimyeefckédly LHginpddn slout 1708 Y PAGYIES BFeer
suitapl e for adm nistering the substance of interest
than abguidyQuiin £# #lsebafelivezaddiowm ithe davings.usiéh the uper limitation
: P - 01 ntion. A particul arl referred
beinB REEROER Ahick e Se bPUE Rl RNy CRTEeElipPhipta Bieiacs'o B
skineksl| Bleagtiabfisiangewhichlihe @elietddpaRldsiveillgenbtfate a target
controlled doses into and through intact skin and
surface slgpends upen pastigle sizg (6., Hpneominplparts]6EOMPRE assuming a

: . qal I ch_descrj be .needl el ess syringe
s RBSRE Bop  HEPACRED B R 58 TS
partidRvpect) theGuitade, aneed|deh@fLand WindA0fic VNS BRE RSt &in

. known in the art and are described herein.

tissue. In this regard, optimal particle densities for use in needleless njection generally
range between about 0.1 and 25 g/cm’, preferably between about 0.9 and 1.5 g/em?,
more preferably about 1.2 to 1.4 g/cm?, and injection velocities generally range from
about 100 to 3,000 m/sec, or greater. With appropriate gas pressure, particles having an
average diameter of 10-70 pm can be accelerated through the nozzle at velocities

approaching the supersonic speeds of a driving gas flow.
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25 Conpositions containing a therapeutically effective
anount of the powdered nolecules described herein can
wheoodetdi2sered to any suitable target tissue viBCT/G82003/004218
above- described particle delivery devices. For
exanpl e, the conpositions can be delivered to nuscle,
skin, brain, lung, liver, Eﬁ[een, bone marrow, thynus,
heart, |ynph, bl ood, bone artilage, pancreas,
Ki .. qall bladder, stomach, intestine Jest
ovelt gesiliotse nepdefets nHsge Rt Sy erifined 3 bffoass
ifab RSB e 184 Eordristh &e@bﬁgﬂmtsand/or
conffiftn ot g e d12he PUES! oAt thranzbide
the peledted adguydnt oTheloddedwyrimgé e&ubea@cbag@dess dermpetically sealed

; || th
ConF?g‘Pr‘%nc&ﬁ@g Ir'f{‘%ﬁerggng h@?%g ab etdoa \ﬁg%/]e(rjl ffer :nt i at ed,
o Pils g g@'nhéfh&i Jah®eqREd ﬁ‘)tcﬁﬁlalﬁ %hl:l&c aémcﬂan?aessﬁa@mgoaegﬁes

and skin fibroblasts. The powdered
rangingiosi shonh$0 tr aboati2a (hjivsy prefutatily abdud 18 b pleptt 160 s and most

orcki L ek Ino a5 8 mBa R oty Bk 95801
abolf &9 E}téhﬁ%ﬁ%aduﬁl&’dé}ﬁg? F atid¥e 0%&8 %b&%‘ d YchP fRGdayg: The

anou of the co tion to be I'i véered, generally
i n $inelarlgnepeticés cﬁﬁsatec&d&dpghktg htmn@@@lzp gdri@lgﬁromwbbeu &1to
acid construct per .dos depen on th t to_.be
abouf ¢34 ek, PSEEsaLdy figrn %10%5“ E?%ggg&m’eﬁ glosgﬁaref? oy 9t
1 3
sboBLYELPRAL 67 é%%h%fﬁbe"&%*?ﬁﬁ%@%m SR 0o PR o
andileOblgk tienﬁiy@lﬂprdﬁermgy abnet (ES(amboarr?o)O mfcm’ nanh&ssilpyefwably about
epend| ng on the age and general condition of the
08|t%abqntaéagcmo°%lé>eqb@é%? d, the severity of the
condi ti on being treated, the particul ar preparation
delivered, the site of admnistration, as well as
Admlihieratioacif Pasiculbte Gappexitiost e ef f ecti ve anount can be

readi |y determ ned. by one of skill in thf art
ThuEollgying ﬂ@rrafg@muo@atheyaafcﬁl@& SRPPOsHionn (a8 oPO‘Y‘il%) can be

I I
del gxe%ft:fh?]qa@eglééj u)? e Ak ﬁfs&%%@%ftéﬂrgﬁ%n‘%ﬁ%ﬁ usgﬁ% a}*& tfa‘ﬂ)lg 'y&Ridermal

trea preve n I sease or

delieRthictlindues Waploaspartialedictii éry dbeaikcts duitalble fed ainiiuiteying the
broad range that can be determ ned through routi ne

subsﬁan@ﬁ of inEgshiie kpewa ixHhs ks st wilhird psean ébﬁizfa?tﬁ?@rﬂ $he or
oG B B R DB O B A BR s o

necdflesk @yﬂg@e@i fird ®lidi ﬁiﬁﬁclésﬁﬁ cSﬁt@cﬂ&d(ﬂbséshﬁtomhdsﬁmlgh intact skin
i nvention in any MPLES Efforts have been mmde

nd Gsusticec aotly RjentiNon 5,088,786 to Bl UADE S seh Apshhes o
neeéfe}%gggﬂ%g% é%]\/? Q S EhERS Fa&fh&g 2c’t® kf)lélttl&eo([@w@ép(feﬂc@ﬁ)n t@ljher

i'on shou
needleless syringe configurations are known in the art and are described herein.

Compositions containing a therapeutically effective amount of the powdered
molecules described herein can be delivered to any suitable target tissue via the above-
described particle delivery devices. For example, the compositions can be delivered to
muscle, skin, brain, lung, liver, spleen, bone marrow, thymus, heart, lymph, blood, bone
cartilage, pancreas, kidney, gall bladder, stomach, intestine, testis, ovary, uterus, rectum,

nervous system, eye, gland and connective tissues. For nucleic acid constructs delivery
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course, be allowed for. Exanple 1: Construction of the
OP23-6 construct 30 A HSV-2 construct conprising all
wo oarn/02928%di at e early genes, but | acki ng WO 202d1/GB205804218
PCT/ GB2003/ 004218 -53 extraneous viral genomc ‘
sequences was constructed. The starting point for
constructing the vector wassa cosmd that included
three EcoRI fragments fromthe HSV-2 M strain
i . ' i ihalPS@ refentifted t&lé; Bowever,
s %g%g%éy%égggﬂhg%dlgﬁﬁsﬁﬁgﬁe?%ﬁé%qgﬁueg}g&el (HGB2 strain).
thehelegelaecanraerbel delistred tasors tidferentiated hey rGrtialily differentiated cells

T i.d ) tially di ted with EcoRl
sughh 53 Pl 103 DI PO hat had only the
28, QQ pB{vﬂ&%E @%rgé&s}@org%}e admRtEeT do hB Suliet 86 b&Heatddlina

mol ecute was Ignated OP-23. Fromthi$ nol ecul e six
matiel dongeatibleethiwbe dosud dommlatemp e infva ammainbihiat wilbbe t he

unnecessary sequences fromthe viral gepomjc nucleic
progiy et 208 OF STapPRRA 5 HCHERe LS AMSPLGInS SOmpRYOn to be

! ' 5 [ehds 98t frhBc1eR B

delt¥hcd, Pl (L ABR bPAORTES [ERLITAO0RRRp of BcieRAM,
cofdtRi3t Jer Bse, Wepdndsloy dxtsubjectioderteatedalloses fooothenove t he

SV40 origin of replication and 5 create. OP23-2. 3.
phagiagputisals Fuch 2 PRYSIRlPgRalAcHvY %?Htéﬁi MSPIP IS BRI LY Tange

A t
e RED. 6 AP R A R s S ot o
ne€dse@ s il vami dePeriingd/n tsdge tiegeneed] cgatitiemof the inglivideal to be

sequences follow ng . the I.CP22 gene and

weadk o e s eartio FeuSsaicut pesnepatip lsliyered.
It SR & FOER inHEcioR (ALY GHRisREARENCE Smount can

befr@idigalete@mided bgaabeskiIPABthe aftr enoves a smal | fragnent

from between |1CP27 and | CPO . 25 Sequencing of the
oP2 3lhes co i errRAuicalliseis Y e BBOWI Of e PERsERtIRHqylate

BB B RO JE e RS Bl o

coBieoR simpfoh@Uar will fall in a relatively broad range that can be determined

through routine trials.
Below are examples of specific embodiments for carrying out the present
invention. The Examples are offered for illustrative purposes only, and are not intended

to limit the scope of the present invention in any way.

EXAMPLES
Efforts have been made to ensure accuracy with respect to numbers used (e.g.,
amounts, temperatures, etc.), but some experimental error and deviation should, of

course, be allowed for.

Example 1: Construction of the OP23-6 construct

A HSV-2 construct comprising all four immediate early genes, but lacking
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1. 30 Exanple 2: Generation of nulti-antigen HSVI
vacci ne | acki ng extraneous WO 2004/ 029258
wWOOAGB2803/ 004218 -54 sequences A simlar tBREBEGBR003/004218
vacci ne for HSV-1 can be devel oped to that descri bed
in Exanple 1 for HSV-2. 5 An EcoR partial digest
woul d be perfornmed on HSV-154.0 generate genomc
fragnents, cosm ds conprising the fragments woul d t hen
t [ It of : ene.
e R P O e e LRI 9
corspyoiang ths vectonwadDedzatd thmt intBided4hreé Et6RI fifvirchtgyfeorn riige

T TS e o RBTIE 250 L  PEFe
on HRUSubliSIRNGi &S ATGY2 GERRS TH LD el is 48 as!sBG¥h Rdukhe

majority of 'the unnecessary iMnterveni ng sequences:
publlished sddueméeng st eps are carried out to generate the
des'gged construct; 1, Coim'_d HSV1 (43392 bp) .is
di g8 SeSTNCiRs Barially dtgepiad WithiroRd apd religated and a copsyimict that

- ‘ | 96 ' i t | t
S Rl LB 3P) L3 LT W
desRtasad OR-2033 Fa@h tHipholcsuldi sipesiodifications wrae Mddansebvive the

and r%Iai gated to give OPhsvl1-3, 20 4. OPhsvl-3 (30727
majggity pEihgivgaetesarydetitenasy tomdhe virdl gegamicucleiqrcié The

| RN - OPhsvl -4 (27688 bp) is digested with
o %)ﬁ/ucﬁtlé}gﬁgﬂgngfoé@y& and religated to give OPhsvl-5.
6. OPhsv1-5 (26121 bp) is digested wth kpn and

parti al Iilvadi %Sst ed wwth 25 Psp 14061 and, religated to
L. gi vBsidphEhand Scal digestion and religpidar efcthe oprmifl (lemovas the ampicillin

f oufesisf%'éé’%é{eg Oe&%%g()%ggls present, but from which has
the majority } other” “extraneous sequences have been

2. r engd digebti@npldacBgatibnserdnheve thé SHa0 orignQdsficatsh Aal
create OP23-2,

3. BstXI partial digestion and religation to remove regions between ICP27 and
ICPO to give OP23-3.

4. Complete digest with BspHI, followed by partial digestion with BsiWI and
then religation to remove sequences following the ICP22 gene and some

backbone sequences. This gives OP23-4.

5. Srfl digest and religation to create OP23-5 (removes sequences between
ICP4 and ICP0).
6. BstXT total digestion and religation to create OP23-6 (removes a small

fragment from between ICP27 and ICP0).

Sequencing of the OP23-6 construct was carried out to confirm the structure
of the vector and its sequence.

The structure of constructs OP23 and OP23-1 to OP23-6 is shown in Figure

Example 2: Generation of multi-antigen HSV1 vaccine lacking extraneous
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WD 2004/ 029258 PCT/ GB2003/ 004218 -55- (i) GCenera
strategy The OP23-6 construct generated in Exanple 1

WO 200482258 0 generate a construct where the | QRCDGB4003/004218

22 and 27 codi ng sequences are replaced by

het er ol ogous codi ng sequences. The basic strategy

enpl oyed is to first removg the original coding 5

sequences and then to insért the heterol ogous coding
se seﬂuences in their place. For each coding sequence to

pl aced the concept is to find three uni que
restriction enzyme sites; one inside the gene; one
outside the gene in the 5 region, upstream and one

. n Atsen@ar tyegyefomecite it \ed een bp demi@pngo thagdesqelbed i

re in two steps. 10 PCR priners are chosen
rlrg?ﬁpllfls%e?om and including, the 5 upstream

U Ni AHEcORBpArtisNdigRt Wbk He_?gekféﬁhe&% HSsaMPEentee Sdndftic
of the coding sequences. primer includes the
fragneeptss wosmiof compnmng thedragemntsi would thewibeeggeherated asivg dhiang

uenc pr od nt, that has
supf:rﬁg) Z" f%l agen % %ﬂ é%mﬁiwﬁgﬁaﬂﬁff@é @Gnd is
seqﬁéﬁcls@%ow 11, 69380 a6, meoftﬁé IV ig@Rorfib.! SevePdtid elst@ ahée
codi ng 15 sequences. The original vector is t

religitipes ceaulthen bh petiermedito peodene ¢ fiwakqamiabt et ﬁmemgsthe

restri ctlo site .and r.e cti nSIt ernal to
fouf FRMEEle 6T SIS ARE HS ekt ek igdhmbipfy e pfeeossiy
nﬂéﬁ&ﬁh ¥%héuk§ then replaced wth the PCR product
di ges% Wwth the sane enzynes. Repeating the sane
set Tlof fodlbepsg fteps arder8ed ewtdo géndrite theodkisined swmgnesices
gives a resultant construct that has the original 5
and 3' ends of the gene 20 but in which the coding
1. T COEERRiMNNG pRSD) bEyTvRRstelulint 1At o ERBUNROT L he
const r uct he unlque enzyne site inside 1t. The new
gemehgmdeIgemOwhsdnherted into the site. The process

2. or eQBhI: hBoEBRES diectled kst sl sua Feledied,

bi of NS gy d ol ecul ar bi ol ogy nethodol ogy used
foroggﬁlpu?aqlng DNA sequences is utilized for the

3. con@Ehszilem(Eid%ﬁii?)as Gigesitd wiitheEcd®31 arelSwaul &1id geni ¢
consj r ucé Xpr els_13| ng heterol ogous antigens. To
gen“@lé%té ta‘b%‘?’% PEPstle’ DNA  fragnents to repl ace

4'Reactlon §0?9§E@1ng%§%?le%ﬁ%ﬁgﬂggg¥aﬁéé? gn%nts are

cl otoegivé OPhswtire pTARGET vector WO 2004/ 029258

PCT/.GB2003/ 0042
5. lg%svl -4 (27688 %1:?) is digested with Bpu11021 and BbvC1 and

religated to give OPhsv1-5.

6. OPhsv1-5 (26121 bp) is digested with kpn and partially digested with
Psp14061 and, religated to give OPhsv1-6 the final construct which has all
four immediate early genes present, but from which has the majority of other

extraneous sequences have been removed.

Example 3: Insertion of heterologous coding
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-56 (Pronega). Positive clones are then identified by
restriction digest and DNA purified from bacteri al

we eonzesof the positive clones is used to i SOPEL/6BRAIBO04218
preparations of the desired fragnments. Fragnments
purified fromagarose gels are ligated into the
OP23-6 vector which has preiiously been cut with the
appropriate 5 restriction enzynes and purified from

(zyagg,gé;;&,emgﬁ%‘?} Positives are then screened for by
' di

restrictio gests. The heterol ogous genes to be
i ns@ht@PA3Ad cortstrect\pendrated & Exahplailne dsdoyto B&ikrate a construct

reactions in which the appropriate restriction sites_.
w f@@ iﬁ% ioné»e?r?e@di%?tfegmﬁée@ena?ﬁoarerepl?éﬁaby detergiegoperoding

sed eRRE TR pare Sittpa o BN ) i Ao RS0 BRSO ©
sequeheostaat] itiosm to Snseanlid kisterdlogsusedding Sdhenceeihraeie blage.i For

arrjied out to confirmthat the resulting clones
cacisiodinersoapca &3 b walacebia cprcspt is(tp finy tnee painue reshictipn
Q{%%;C&{é.qﬁsidéﬁ‘xe g?ﬁé: WRE bkl R %el@%tﬁ)erg’ 9%%81'1,%’1 stfream;

articl’es i's achiéved using stan ard proc ureLSY Sy

and bee dathe B Ursghme dowahtreemf Dhiereddidg soquedceNAen a6 tdceé s two
DNAis mxed with 2 mcron gold particles in a small
stepentri fuge tube containing 300 M of 50 nM

oo PR fiers EREHBERHG e ORE S E fhelsinfg oSy PR ¢
unighe Y& ctianhgitovsiast upseedaNAf ihs st e thé taliftsedBeat. oTaRS d

by the addition of a 1/10 volune of 10% CaCl2 during
prigighirichides the saghanae plothe yhiqup eestrighiensiie in the cading sequences.

r h three ti.nes with .
Tha%s?ogfgjlt Ogucge? Hﬁgﬁnlg%ﬁ%;a%% eﬁtht‘é%tsl?ag g[&eed PHCB Ofrg}%zggfle’tnﬁ sefie
seqlibh&@d afd gk taléd with eheQmiquel rogh ci@UIRTbEnd PIthésRIhd t he
XR-1 device. For imunization, DNA vacci nes are

seqengoy e T8g opginghecciorisithge digeeted i thtveniqpsengyespecifi¢ for

I mce, A single.shot . iven, for,.each .
e pees i o A St ol Bind Sospi i usnge fo excse
thetB BSIF ofthedehE aliSs is BRMRLFGCAHE Mol FEH fRILEQIRARINRkSthe
two weeks after the final inmunization. (iv) Antibody

sangg eIBAMAS) REPAto2 drs8mpPET) aEkpe $pi0ba 21 end of5l7e Galingn
L N TR TR -
butdil WHidtShe 68iAY regdidilstafe Bedh Biddedr £119hdt t@haiRd ft@E are
construct is the unique enzyme site inside it. The new gene will then be inserted into
the site. The process can then be repeated for as many of the ICP genes present in
OP23-6 as desired.

(ii) Molecular biology
Standard molecular biology methodology used for manipulating DNA
sequences is utilized for the conversion of OP23-6 into the desired multi-genic
construct, expressing heterologous antigens. To generate appropriate DNA
fragments to replace segments of the original OP23-6, Polymerase Chain Reaction
(PCR) is carried out and the fragments are cloned into the p TARGET vector
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coated overnight at 4 Cwth antigen in PBS (phosphate
buffered saline, BioWittaker). The plates are

whb@aketss or 1 hour at room tenperature w th 5PeTGB283/004218

m | k/ PBS, then washed three tinmes with wash buffer (10
nmM Tris Buffered saline, 0.1%Brij-35). Serum sanpl es
diluted in dilution bufferss(2%dry m | k/PBS/0.05 %
Tween 20) are added to the plate and then incubated

f . Pl at d
rofped. PRREe Shaes Bl IEL LY Gotee tﬁonqug%ﬁgd“ﬁﬁ'f\e
purfitid (R babtoRMIAIRNIR oBHRLREATE RS 1sCUsle&' tERohicGRLO |

dilution buffer is added to the 10 pl ate and |ncubated

preparatidnsinf the destednfegmpes. atagmentSglutified frgnt 4garose gels are

hed
ot iR Do RS B P RSP SR DE o g Apoftate
resteioQbh Qﬁi Biaall ﬁﬂﬁ&i 2% Q‘okéﬂgﬁg ﬁoﬁ@% a'r@th@@&rbecned for

added and the plate incu ated a fturther 1 hr at room
bytestxmaoaﬂlgeets Pl ates are washed three tines, then

® s T B QR0 SR IR RS PORe T8 oras phgned B B
rea@ﬁon@ 218 whith tgé %([% gllﬁjldte Qé\!rfcﬂbﬁ‘ s e eﬁéh!eeréd"ﬁl@@ﬂl%i@ B8d 3°

are obtal ne nouse spl eens. ns are squeezed
ends lof thegPCR fragaientso Ppsittkscentirgng gieeiesmtd msersque ’ereenreddhd
cells are the 0 sedi nented, .and treated ACK
by frskicBp digest 4 the Biorrr origgiakieR éﬁﬁqruﬂémr%%?s Wsﬁ“ ?5%* red
soa ik SSpld IO RERYS (7% e RSIBR0RG (IS HERTRM
seq@8ices.Whi tt aker), and 5% heat inactivat ed fet al calf
serum (FCS, Harlan, Indianapolis IN). Cells are
counted, and resuspended to an appropriate
o] I " media consisting of RPM 1640
(”ﬁn}f’%gﬁfé’ﬁ@ Z!?]\Z\/an C}/c%& utam ne, supplenmented with 5%
heaPrecipitationr af BYWARE g&ld paMclems aanéx@dtdsmlgcstandard
(G bco-BRL, Long Island entanycin (G bco- BRL) 1
pmﬁ%ﬁurmfm cﬁamypqmél@e {0@1@ OBRE dagopngs- DNA
miRA85 S Glkof! groﬁiﬁ ?‘%I éhbe L—&thﬁldlg@oo el
suspensi ons en u |ze |n v rious 1 nmurroassays.

50 fM spérdiap.eThé araons SAPNA edded iaL @oqick iy gdd pativies aad
in_the gr esence of aggeptl de. WO 2004/ 029258

typiselty bpisheriGo4pa gold (BB 18 of PA¥pAe g+ dha DRIy igpregipitated

on 80 P8GR TR0 TR PR bl o) 20
agifa€ibn bFﬁiegulﬁL(blﬁEQfﬁy asisay DWALddlP edsrﬁledéd dré omsted three

. menbrane filtration ) ) ) .
times with absolute ethanol and then loaded into Tefzel tubing, dried and cut into 0.5

inch segments for use in the XR-1 device. h

For immunization, DNA vaccines are delivered by the XR-1 device into the
abdomen of Balb/C mice. A single shot is given for each immunization and animals
are given a prime and a boost at 4 weeks. Samples are collected from animals two

weeks after the final immunization.

(iv) Antibody ELISA
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plates are coated with 50 | of 15 g/m anti-IFN-g

anti serum (Pharm ngen) in sterile 0.1M carbonate
whedoter2pH 9. 6, overnight at 4 C. Plates are weshe#2®3/x04218

times with sterile PBS and then bl ocked with tissue

cul ture nmedium containing 10%fetal bovine serum

(FBS) for 1-2 hr at room tenperature. The nmediumis

renoved and 10 spleen cells dispensed into the wells

Wi t i bSis antipens

whi ? ﬁ%gﬁlﬁg%e %%%g% fég @@%ﬁ‘é@%ﬁ?@%ﬁ%ﬁ% mal s[gar e
exprdsied by aks Vedtdr usin aa Bl ES Aassaya [Falcan ®reaBeul misrgrtennjatehare

total to 1X106, Cells are igcugat }e1d VEr ni gf}% in a
cogtpdgvm@night df e Witk g in PHS(RBOP debhlgeg Ak,
B RS o B afPtloBRREr 1 BbR &S00 Rl RURAMNT:) dry
miilSPB ) thewedshat tifired Bk with wesh e ffem§10mMBSis Buffered saline,

0,16t Aoy B iss e b AR W (546 S /EBS0.05 %
/ | ytion . i t t
TR o0} B A R aha 36k ESRAL BF2 bl Bt ddopP o T 0O

terhp@uR) Maef @ washddepta@Mingdsmndlakadtinydatpd gep bati-asmse
con|ugate (1: 1000 in PBS, Pharm ngen) .i

[ s. added . and
anti putdetndBioechirolegy) duatedtletRNOA difpidon linifgfir ésadded to the

washed sj ' ' P d : :
PR el s Ak i A BE mONRRg P nSHARLE Fifhes
ard ¥ HRE thrddtiires, thlay KStsqpedsdiafdassradisih perveidade conjugate
stopped by washing with water three tinmes. Plates are
(SeutherdBietchnndogyp diluted 4 0B dn BRYds addediand Hegise moppsted a
004/.029258 PCT/ GB2003/004218 .-
Fuffi U ot TR P 0 s apted ek B suBotare
soRieh & £1d36(BioRSA) 4hd tMé Featti@LRpped WithaNCHZBO, d Optical
conprising at | east two endogenous gene expression
dengityus atadrag 460ios whi ch each conprise an endogenous
pronoter where the 5 endogenous pronoters of the units
whi ch are active at the sane phase in the viral life
(P YCECREufehe virus the viral genomic nucleic acid is
derived from where: (a) at |east two of the
enddijeglogsl! gespenséons pesehtained &gl meweypleans: Spleens are

soSRE R RBiRb 52 bRl ABaE sBIEaR A e
sEAARACEd BERES Ot ATIObLRE (B Whigare W elkaweille MDRG e
an

(b) the viral genomc nucleic acid is from1l to
redBlol cilts. | BreyteHs arsxldnuatashgd tise ieREMY 1640 e difeipplsasyted

' wiigg E@ﬁf’gg b i‘%] %ﬁl{é{t%}lﬁ&ilomiﬁ%%?er Capﬁ?%]{lga? Pnsattczﬁxlfja(féd fetal calf

serum (FCS, Harlan, Indianapolis IN). Cells are counted, and resuspended to an
appropriate concentration in “Total” media consisting of RPMI 1640 with HEPES
and 1% glutamine, supplemented with 5% heat inactivated FCS, 50 mM
mercaptoethanol (Gibco-BRL, Long Island NY), gentamycin (Gibco-BRL), 1 mM
MEM sodium pyruvate (Gibco-BRL) and MEM non-essential amino acids (Sigma,
St. Louis MO). Cell suspensions are then utilized in various immunoassays. For

CDS8 specific assays cells are cultured in vitro in the presence of a peptide
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| east two endogenous pronoters are switched on at the
sane point in the viral life 15 cycle of the virus

w0 b4gznesti ¢ nucleic acid is derived from 3. PCHGBR@B004218

acid construct according to claiml1l, wherein the at
| east two endogenous gene expression regulatory units
are either both/all from _9gmedi ate early or both/all
fromearly viral genes. 4. A nucleic acid construct
co gQﬁcﬂh%% 4 BrdHACB bpit¥har Peptiddd @rdihadedsh ingawISCE (10
endogen gene expression regulatory units are
mgdnt)f&ddﬂuted% 1Qugodlie celture mbdowmst r uct according to
claim1, wherein the virus the viral genom c nucleic
acid is derived fromis selected fromthe group
) ?P‘% {ng of a DNA virus and an RNA virus. 6. A
nuclerc acid construct according to claim5, wherein
t he FBHIFDINA BLISPOT sssayciMiilbiperesvinbiscreeh DRbrang diltration
selected froma he rus an adeno .. associ ted
blajierags cquduy it 30 MAOh P et SR EN S RURFTE CLBRR RS,
stefﬂeatb Mcarmgfe%u@fef ?ﬂ (ﬂ?fv@ﬁﬁéﬁt Lt °¢ SpRagk @fd Wakhtd @ﬁ‘ thﬁ&
roup consisting o erpes” si npl ex virus (HSV),
w1thy§t£rﬂe gaiSemil thes K63 vdatidisane BhstremediBar gontdining 1@EE§e)a1
WO 2004/ 029258 PCT/ GB2003/ 004218 60 8.. A.nucl ei
bop AeTEBHG BN A1t 1-E BoF PR FBDEAGH S The THUHE) i THE <R
I f; i 1
T A S R Al S e B
in Whiohegsehan 13000° ¢elifromdmnamizzdmnmhas ercaddal, cellsdieomwnaive
froma herpes_sinplex virus a the at | east two.5
SRR R R R D e T e
e I r
s RO RSn e RS ent TR it oe 1 REIEL S b P e
wagRaEtwdXiaeDw &l PBS kid oAe biue! witle dlanlldi watas tThists followed with

according to claim?7, wherein the viral eno .
thugo staglics 1 EBS s Bistny lad T g Nae onpeienal apibasy (Fiprgingen)

is 'fl(é;%:dtto fhe' e fgebglﬁ%?gq%n% Qolﬁﬁ%tﬁ;% A0 nlicjilﬁatéa o2 at

ene “exp S1 on atory unit are V t egunment

rofh Qé1Bpétatify) PlpEOWetcarsshed dix ttnaswritlePBS ﬂmndSqumeﬂar uct
accordin g to claim7, wherein the viral _geno

Streptavistic Adlelige pbosphwerﬁﬂli&&}gateyﬁ diveg an B RISrmgefks added
§ndog ﬁ g 4 egaltj oo%'i ’?‘emﬁ%fratbll%e P‘ﬂteé £8%astR060Es with PBS

tory*units are
and the color substrate (BioRad) is added and the reaction is allowed to proceed until

dark spots appear. The reaction is stopped by washing with water three times.

Plates are air-dried and spots counted under a microscope.
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15 - at least two selected fromthe group consisting
of the UL36, 1JL37 and UL38 gene pronoters; the UL82
wW@ea4 0B gene pronoters; or - the UL122 and ROPBB@RO04218
promoters. 12. A nucleic acid construct according to
claim11, wherein all of 20 the heterol ogous coding
sequences expressed by th§9 endogenous gene expression
regul atory units are derived fromthe same or gani sm
13. A nucleic acid conmﬁaccor ding to claiml1,
wherein two or nore of et er ol ogous codi ng
Seguenc %Smﬁ:ﬁkﬁ@gﬁd %Hstﬂ@ﬁb%m&ﬁlnﬁlﬁy Eéfintic acdleic acid, said
construct according to claim1, wherein the antigens
viraldenamé @arldigenid ccﬁmpmsnag pﬂdm&bg@@ endogenoysigged efpEesind
const r uct a ord to cl adml wher ej 3’5 th{?r all of
reguiary ynttavh HSS;?HPP PR PEmgIe Vet
endogéga%%gﬁﬁ egsemhﬁiﬁﬁfs%ﬁbﬁ’ Bre a"c?igé‘ hidh@5amd kS in hBivEHL life
resen In e region of the viral genone
cyclé of thesas diengral genoitiahutleicweins tbeve framdvigreiends of
the viral genom ¢ nucleic acid in the cons]té uct are

30 (@bs ¢t BTGNP OF 1°EBARIANT BRSBTS ZRIPTY bt
comgg ﬁﬁ%g&gﬁegsofb%%g at thg %arﬁmﬁ gha%e RkCdah %B&ﬁlbl lBReStd dict

oclaim1l rein the absent region
sepaERORElcfRSzRaLbding sajubnef insdred intb dha/ardl ggnaeig maplswsacid;
between two of the adjacent endogenous gene
andexpr ession regulatory units linked to heterol ogous

CORNY, BERIRNERSnic hudiic HOHHRL § 1850 th GoRAERUC!

di ng reiln the absent region
excl%@fnl’gftﬁ@ﬁétdﬁ)ldg@u@muémemsert@f intd@. genes present in the

region of the viral genone qgther thap those of the at
| edst tmnbﬂ@é@@ﬁ&egst@@h@ce%g%?s%‘ﬁl fa&mf%{l B8P units

1easﬁ\ts’v¥e1 d tcﬂmg AN NOY d&gstgl% ali]@gv@ﬁ&{eggﬁgl $ HeQding 90&@%@‘%’%1 1i£68.

FC acl onstruct accor ng to claim1
cycléﬂﬂ'ﬂﬁd \Virdshﬁe ydnoalic nidleig@cidris derivedlfeine. acid is fr om

HSV-2 and the viral sequences have been reno ed from
t he}- consh nugleiclsgidsREsIBICt ALOBIIBE 1 Ham b YRFIFAANC

at 1%%{215&’% ﬁ%er{oég%en% ets Ligh r n%u L3fs Welehné Heh/M from

ga o move sequences
imnRRENE 841y S b h/aln oty vifa) gmeeonpl ete digestion with

2 B4S PH Xglzlglglec acfdogolrl(s)trv\fc? ac?cz){)rc%ng ?c! <t:1|al?r|1 1, wherein the at
least two endogenous gene expression regulatory units are different.
5. A nucleic acid construct according to claim 1, wherein the
virus the viral genomic nucleic acid is derived from is selected from the group
consisting of a DNA virus and an RNA virus.
6. A nucleic acid construct according to claim 5, wherein the
DNA virus is a double stranded DNA virus selected from a herpesvirus and an adeno
associated virus (AAV).
7. A nucleic acid construct according to claim 6, wherein the

herpesvirus is selected from the group consisting of a herpes simplex virus (HSV), a

cytomegalovirus (CMV) and an Epstein Barr virus (EBV).
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15 digestion wth a BsiW enzyne and then religation
to renobve sequences adjacent to | CP22; (c) a

waele@esei2esr with a Srfl enzynme and then rel i gat PONGBR003/004218
renmove sequences between 1CP4 and I CPG and (d) total
digestion with a BstXl enzyne and, then religation to
renove 20 sequences beweeggy.l CP27 and I CPO. 19. A
nucl ei c acid construct according to claim15, wherein
t hegviral 1:6 DG Ef ol . o;m}ﬂ%~
Vi rgl se&%‘%@‘gggﬁg\(}e begéneg:rC g%%@eﬂg%l%uﬁlomt %aél%gl%gfsr\ﬁ%te

selédted fromvihe grduptcamdistaglof HEEV-1ahd tHEVHGV- 1 sequences
extraneous to, I1CPO [CP4, |1CP22 and | CP27 codi ng
seqfenced nyleiopcid Lopsirych pecording ta-gaign 7 .ukherain dlg Wralg

. . | . ] e
sorif nbflc e AR O bl spIRP s e RE L
enddgehdus gae exiressionaepamert udits@ath benprivelad cad®ithot profiter
codi ng sequences the endogenous ene expression
areﬁélgetegtfw&thmr@@ Gonaisting of the ﬂ@PQ)égPébﬁC;PZ 2t §aP2 beewet h
probﬁ et er ol ogous codi ng sequences. WO 2004/ 029258
7882003/ 004218 -62 21. A nucleic acid construct

acco0di ng\ fu@leid adidcdnstrobeicedrdidge clemndn geBRUSthe &nal
expression regulatory units operably |linked to the

genpstie ngrlsisagid 1s dedy h@g ghernse simrex wrtiogdiigvo endogenous
N e )

pro®dih gbiie @@niotaRkine response in the subject, the method
conpri si ng:l@aa) inserting viral genom c nucleic acid
i nt dl.a vécrusieipamd pestucisagrerdingrtalclagario mhereinbe airel

[ risjng at, least two endogenous ne
seBEHE LB QRRHCR S Bofl i a bt e SRR SER R Bimousprgpoters
of RBUORANAWS dehO®ehr@kionhenfatbRamiQ apAdogenous pronot ers
of the units which are active at the same phase in the

viral cytleast oo sdlected from thivgrowp cansigimg ofite VL3S, 41137

acid is derj fro and (b) either prior to, at the
same ti n%r,l&yi{‘sg’é%eé%h@ﬁperﬁ’o inserting the viral
genon ¢ HeAESCardalusd fdi prbtotéREbPr backbone,
operably Iinking each of the endogenous pronoters of

at teast thoddlL B2 anddJ1g8rasne pppmaderison regul atory units

0 g 13 Ml SP00EriehhG G5l hOWREhET 8l gpous
the heterologous coding sequences expressed by the endogenous gene expression
regulatory units are derived from the same organism.

13. A nucleic acid construct according to claim 1, wherein two or more of
the heterologous coding sequences encode antigens.

14. A nucleic acid construct according to claim 1, wherein the antigens
are antigens from a pathogen.

15. A nucleic acid construct according to claim 1, wherein some or all of
the viral sequences, apart from the at least two endogenous gene expression
regulatory units, which are present in the region of the viral genome corresponding to

that between the 5' and 3' ends of the viral genomic nucleic acid in the construct are

absent from the construct.
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wherein the viral genomc nucleic acid is from1l to 50
kb in Iength excluding the heterol ogous sequences
w0 p®eneess into it. 23. A nethod accordi ng to cPEl/GB2®3/004218
wherein the nethod further conprises deleting from
the viral genomic nucleic acid sone or all of the
viral 20 sequences, apart _fr.omthe at |east two
endogenous gene expression regulatory units, which
areigres | ' 1 Vi L: Al
cor 1o ponur O BT cLERLE LD AR LOGAYE, thy dbsep
regidrecamprides gam onalt ofthe tervemng dequientdsdetvoren ttwo of the2djacént
t hod according to clain123,&&£ rejn the del ef ed
CHRSTHEREERC GRRFess gyptony wnitseli §t%1'aq%ere}9<gpwgcodmg
Sm%@ﬁ&%yening sequences between adj acent endogenous 25
ene expression regulatory units to which the
het é70l odomsclagodiid gorstquenceasimy @ dam I3e whpeimadhk ybsent
l.inked. 25, A nethod according to claim?22, wherein
regiCQESIBIRS 1 0BT & TBOR @ s genet proatnt énitheaegion pkthe vl

soR OB (452 05 RTE O S S

unitkehded ¢o pxptessitheheteblogbuperdingsegserespri se carrier
particles coated with a nucleic acid WO 2004/ 029258
PCTA&B20d'9m5dRi2a8d cotsugirsseding towamelon whirsincigasiralict

, L eal . . . . ol
oo TSR M BlrcBENST Lo St oot bt hnoved
froamnitie geimtust Peoe: @pdre 8§ itefoll@gllgatdhhiquestni t s whi ch
each conpri se_an endogenous _pronoter where the
endenoaPartst digettionavigia Bﬁ‘éﬁ@ﬁ@f@e andthge religatien torrgmove

sane poi Qé%.eﬂceglggnx?/eéﬁ%PﬁﬁdeI . the virus the 5 viral
c

genom c nutlerc a 'S derrved fTrom where: - at

| eags) twa compleredigamion eitusBgHIcene e BHHLWE] b8 BhdkDr Y
units caonprising gene expression regulatory units
conpri si Atgepi # Bsid¥ benzyuie apg dheageligationik eanavs a
het er ol ogé’déﬁléngeg%jggeﬁ?o e inserted into the viral
genom ¢ nucleic -"acid;, and 10 - the viral genomc

nucl®i ¢ adigbstich Witk ASHT efzyfle & then tiaglidh toa¥abusli ng
t he heterol ogous sequences inserted into it. 27.

Coat ed p8&gduecrtes seticeniEihand KRY; andn 26, wherein the
o e AR R Bl AP b P
conpri si pguesik BeweATOPR7 @8d aCe@r di ng to cl ai m 26.

19. A nucleic acid construct according to claim 15, wherein the viral
genomic nucleic acid is from HSV-1 and the viral sequences have been removed
from the construct to remove substantially all of the HSV-1 sequences extraneous to
ICPO, ICP4, ICP22 and ICP27 coding sequences.

20. A nucleic acid construct according to claim 1, wherein the viral
genomic nucleic acid corresponds to a contiguous region of the viral genome it is
derived from apart from the replacement of the coding sequences the endogenous
gene expression regulatory units are naturally operably linked to with the

heterologous coding sequences.
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29. A particle nediated delivery device | oaded wth

coated particles according to claim26. 30. A
w@200tiozd268 medi at ed del i very devi ce accordi ng tRCTGRRIUB/004218

29 which is a needleless syringe. 20 31. A nethod of

obtai ning expression in a mammalian cell of a

pol ypeptide of interest, wgpch nmethod conprises

transferring into said cells a nucleic acid construct

conmpiii Si NG nydiEiRlacid BAThEL %éﬁfﬁﬁfftoa(ﬁéiﬁ-x 1 %}?{e?eiﬁ lyfed!
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carrier particles. 36. A nethod of nuclelc acid
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sequences, apart from the at least two endogenous gene expression regulatory units,
which are present in the region of the viral genome corresponding to that between the
5" and 3' ends of the viral genomic nucleic acid of the construct.

24. A method according to claim 23, wherein the deleted sequences are
some or all of the non-coding intervening sequences between adjacent endogenous
gene expression regulatory units to which the heterologous coding sequences are to
be operably linked.

25. A method according to claim 22, wherein the genomic nucleic acid is
inserted into the vector backbone as a single fragment.

26.  Coated particles, suitable for delivery from a particle-mediated

delivery device, which particles comprise carrier particles coated with a nucleic acid
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defined in claim36.
polypeptide of interest, which method comprises transferring into said cells a nucleic
acid construct comprising viral genomic nucleic acid, said viral genomic nucleic acid
comprising at least two endogenous gene expression regulatory units which each
comprise an endogenous promoter where the endogenous promoters of the units are
active at the same phase in the viral cycle of the virus the viral genomic nucleic acid
is derived from, where:

- at least two of the endogenous gene expression regulatory units

comprising promoters are each operably linked to a heterologous coding sequence

inserted into the viral genomic nucleic acid; and
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40. A dosage receptacle for a particle nediated
delivery device conprising coated particles according

W@ eooglozu2es 39. 41. A particle nediated deliver yPdBGB2@®3/004218

| oaded with coated particles 20 according to claim
40. 42. A nethod of obtaining expression in a
mamal i an cell of a polypeéptide of interest, which
nmet hod conprises transferring into said cells a

nuclei ¢ ab eirglgRasmiciucenadidisfoh)l ta ST&bhe tngtcaictidig
to claim37. 43. A nethod of nucleic acid i munisation
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particles coated with a nucleic acid construct )
genefat edAByethpdmseerdingde elimi3dgwhereincthe consgnct ig@elivered by

injection, transdermal particle delivery, inhalation, topically, orally, intranasally or
transmucosally.

34. A method according to claim 32, wherein the construct is delivered by
needleless injection.

35. A method according to claim 34, wherein the nucleic acid construct is
coated onto carrier particles.

36. A method of nucleic acid immunisation comprising administering to a
subject an effective amount of coated particles, which particles are suitable for
delivery from a particle-mediated delivery device, the particles comprising carrier
particles coated with a nucleic acid construct, wherein the construct comprises viral
genomic nucleic acid, said viral genomic nucleic acid comprising at least two
endogenous gene expression regulatory units which each comprise an endogenous
promoter where the endogenous promoters of the units are active at the same phase
in the viral cycle of the virus the viral genomic nucleic acid is derived from, where:

- at least two of the endogenous gene expression regulatory units
comprising promoters are each operably linked to a heterologous coding sequence
inserted into the viral genomic nucleic acid; and

- the viral genomic nucleic acid is from 1 to 50 kb in length excluding
the heterologous sequences inserted into it.

37. A method of generating a nucleic acid construct for direct
administration to a subject to elicit an immune response in the subject, the method
comprising:

(a) inserting viral genomic nucleic acid into a vector backbone,
said viral genomic nucleic acid comprising at least two endogenous gene expression

regulatory units which each comprise an endogenous promoter where the
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endogenous promoters of the units are active at the same phase in the viral cycle of
the virus the viral genomic nucleic acid is derived from; and

(b) either prior to, at the same timé, or after inserting the viral
genomic nucleic acid into the vector backbone, deleting from the viral genomic
nucleic acid some or all of the viral sequences, apart from the at least two
endogenous gene expression regulatory units, which are present in the region of the
viral genome corresponding to that between the 5' and 3' ends of the viral genomic
nucleic acid of the construct

where the length of the viral genomic nucleic acid inserted into the vector
backbone being from 1 to 50 kb.

38. A method according to claim 37, wherein the nucleic acid sequences
deleted are part or all of the non-coding intervening sequences between two of the
endogenous promoters.

39.  Coated particles, suitable for delivery from a particle-mediated
delivery device, which particles comprise carrier particles coated with a nucleic acid
construct generated by a method as defined in claim 36.

40. A dosage receptacle for a particle mediated delivery device
comprising coated particles according to claim 39.

41. A particle mediated delivery device loaded with coated particles
according to claim 40.

42. A method of obtaining expression in a mammalian cell of a
polypeptide of interest , which method comprises transferring into said cells a
nucleic acid construct generated by a method according to claim 37.

43, A method of nucleic acid immunisation comprising administering to a
subject an effective amount of coated particles, which particles are suitable for
delivery from a particle-mediated delivery device, the particles comprising carrier
particles coated with a nucleic acid construct generated by a method according to

claim 37.



