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~ Reconbi nant adenovirus and net hods of adnministration to a host are pI’OVI ded
for eliciti¥g93/A#03%e response of thee host to human i munecetsizengey virus
(HI'V). The reconbi-nant adenovirus is capable of expressing nmultiple wild .
type or nutant HV antigens such as H'V envel ope proteins w thout the

cl eavage site or é : [EO eLns such as Gag and
its proteolytical ; é€bound form
H 'V enzymes such as reverse transcrl pt ase prot ease and integrase, and
regul atory proteins such as Tat, Rev and Net, |nmuno-stinulators such as
cytoki nes can al so be expressed by the reconbi nant adenovirus to further
enhance the i nmunogenicity GACKGREUNDROE THENVERTION 2006 WO 03/ 038057
PCT/ 13S02k535112 GENETI C VACCI NE AGAI NST HUMAN | MVUNCDEFI Ci ENCY VI RUS
BACKGROUND OF THE INVENTION 5 Field of the Invention This invention rel ates
to vaccines for stinulating i mune responses in 10 human and ot her hosts;
and, in particular, relates to reconbinant viruses that express

het er ol ogous anti gens of human i mmunodeficiency virus (HV) in a host and
-elicit inmune FieldmtednyentibhV i nf ectl on. -Background of the Invention 15

~ Current techni ques cc: ne | argel y based on the

concept of using deﬁg{ &ﬁ%\l}?@%s or Gres oéﬁ{'r{}\"?ﬁ"fgg HNE TREPIRERRINT r om
bact eri al0 Théwaw@sﬁheﬁhm;:mme‘spanhx;uldn,ereﬁtésﬂﬁt@ﬁb@nb‘ﬁnt Giflsis that | i t ed
nunber of i nf , r.at esare. | ted. For
viruses that co Eéaslg#&r?ewan@nv&?ggﬁ?gﬁ ?%”%"ft’isﬁé'wnazo i ncl udi ng
t he Ebol a vi r i¥shand Qihélﬂﬂhma/reﬁpmseuséll\bmfmbhmt ured virus or purified
viral proteins often does not work satisfactorily. There may be several

-reasons for thls F| rst the GPs of these viruses are sensitive to the
denaturing pr ¥z z de epi topes of the proteins. are altered by

the d '

por At ant .ggeﬁ.r ?"i'%ﬁh*& AR o e SR el TBleRl e o B FhnE
conpari son, prenesntsf mwadenatur@mwmrauaﬁ@ \m'at prptebsanade fgiry bastgiiaat ed and
can. 1ol d 1 1O 1oasEHel oFldl b efby 1S LMY R iR TUREF o™ | GoNeCt e

different fromthose o at u vira n nmany vacci nes
that ar e basedfeefions agentatand tog protastionirates’ areﬁlmlied provi de -a V\eak i mrune

‘response to poorly p]’r,mg cci ne
preparatjons f requtlajr?t 8??%&8 rﬁ{‘ %nﬁ?%éd@ggg?@gkb%m"{s%ﬂ?e | ong
i muni t y2hs déglyding ela viryaaid the HY pirgn oheof @(pttafeéwmstargemiﬁdby pl asni ds
directly .injpgt I Qﬂﬁf vacci ne
t echnol ogy. ¥?§l£&%t§h§e83§eﬁ?§rgdﬁ?ﬂ %Q@H@ebﬁ? %ﬂu\}? I on %\% :
p: asnmi g carry|9fdh‘§5hg'&$’£ ?ﬁﬁ@@f%ﬁl%@@ﬁ%swmemmamn@eI s wit h t he
plasmd in vi an i nmune
* Petponse, The rooediEs sBat M R e 68T B e BHBBRG 0", ohonee
stimil at ed bypmss/a%&,qorié, tbeﬁug%mﬂ@t@spﬁ@eﬁﬁﬁ amtimpeitant antigeniz due to | ow
evel s dfs upt anihais forlell-fig ibd . R ¥shBarlon el ngith oS! on 11

- bacteria are not properly glycosylated and can fold into sofmewhat different
structures that can:have antigenecities different from those of the natural viral _
proteins. Further, many vaccines that are-based on attenuated-or denatured

a Tih ~aLVd i 'L

L virus provide a weak immene respon'se to poorly- immunogenic antigens. - In
30 . addition, the vaccine preparatlons frequently offer only limited protectlon not
life-long immunity as desired. : T

N Other vaccine approaches express antigens by plasmlds direcﬂy
_,znjected into the body, the so-called naked: DNA or DNA vaccine technology.

| .. These methods involve the_. deliberate introduction of a DNA-plasmzd' carrying -

35 an antigen-coding gene by fransfecting cells with the plasmid iff vivo. The
... plasmid expresses the antigen that causes an immiunie response. “The immune
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the cells. DNA vaccines are also characterized by an extremelpy,shgid
~antigen expression periodidue to vector degradation. In additi'on, DNA
vacci nes arWO33@B8057 cult and costly to produce in |arge -am@@hﬁﬂ 3511
Replication-conpetent, |ive vaccinia viruses have al so been nodifie for
expression of the genes for hepatitis B (HBV), human i mmunodefi ci ency
virus (HV), inf L% l.aria antigens. |In sonme instances, though, the
i mmune response 'ljgf - reggﬁ@ﬁ'ﬁ%ﬁtby YefEWE Can bevery ingflicienti presumatiiyid@s and 10
magni t ude. Thus,iofay ieéedanbm;nakemfiﬂhepraaﬁidraﬂen@&nebéiwﬁéﬁ@giq%\g%r"“ L vaccinia

S o]

i nfl uenza reconhj s ' ood protectjon agal n PYESBi ratory
tract infecti m@éﬁg {S Pgl[ﬁo‘\@(:?@g? %r uagfl.gpcfiﬁfﬁﬁﬁ”@d PY\an gxtremely shorbantigeat or y

tract. On the GXRESsioperioduietphestel dogratatom. 3 E@&]tf%ﬂéblﬂ, Ar\é%&ngsi pant

vacci nes gy pr gfouiting j en |ocal rather than systémic imunity is
required, as in, for 15%%?&%%@@%%@'@’8&3‘@“[‘%estinaI tract. Vaccination

with reconbinant vacaenlieatiwwnpamrm%am&bﬁbs%s%Oéiérs(gﬁia?rlﬁ‘@gﬂiﬁg "

attenpted to cogjrek : ion _i.n guinea pigs. ., et
-al ., Vacci nes, 9_7r: 8%@8%6%?%8%%9%&8'&?%5@1 @ﬁ*wx humaminemunaadeficéerscyexpr essi ng
T e e sl SRR i,
Wi ol a il r . L., etal., Virology, ; -
(1998). Hopever, eac hreo@}{gﬁgég&gﬁglpaétc‘/ﬁﬁ‘g”ﬁ§ Oﬁ?%OUm?egielame ahd i t at i ons
that make "t henPR@Ydendhus, darsixample) whil fepph&raDhnHiAHsn wgﬁsgq@'ga in humans.
Consequent 1y, & nea ecSeifanfHoidat oo piodon Spainsidaws resmsmtory tractre.
However, the nd?&?“ﬂfﬁsnﬁfadﬁ feondicerimtintihinghd Mpser spRBRPRSREL S, t hat the .
e vaco il 2. protay ond pebhSraARHTRE G Wi PombRanvaatines mespovscs (s
targeted to thé™ F‘@é’l‘h%‘fb@&heﬂﬂpﬁlﬁlhumaiemic/irﬁrﬂ%ityT§1}e§uiré};E%Qﬂ{fﬁﬂo_n has been
termed arﬁ"ge'@Xﬂ?ﬂbfé:‘!h@,rba%té&fn‘?éé'ti{?éﬁagtﬁ]t?”p_tS to remedy these eficiencies,
e 10 TS O g ot bt e 1 OUSh 1 uses favi 19
S Oor , MR oY) s y
- success. As' yehas BSerVatfem h{ga&ngfgg}gglffetctive fﬁrgﬁﬁ!e ?ﬁfg{gwﬁ% gcti on
against HV i n{ﬁeictsvi on. Attenpts 2\PEPIBEIondR ghinea Pigsy EiligrasKilar fai | ed.
Certain anti b8tfle YaFeBRS, PUSTRRA(HOI7TH vac.dmﬁa:bwh@mcdﬁ%&@&ééﬁﬂe%@@ present
tomat |

t high | | seilife: ' t omat i d h
of the H i ﬁ?e Lo e o oINPT HERR i ot ehg lppas it vo
rol e, suéh ant %‘%ﬂi‘"&s- ﬂ/@dwn@oﬁ-;em,@’Bbﬂ@ﬁ@ﬁﬁ(ﬁ‘.@ﬂ%‘%%g%ﬁlm may in fact

pronot e the atHeowdver iy ' f.the virys into the host cell.
Mor e si gni ficant cuf?gﬁﬁhgggagﬁﬁrﬁéedgggggsn'%°Wa‘ifc°gﬁ@ft$tf%'ﬁéhﬁtmal ul ar

t . C -

responses agai H%'P)f%%éh%\d@@tcé@c@%mr Ebola h‘msswawmesﬁf huMSMsy Fb?éfﬁ,i;ﬂg vi ridOgS-

3 2 May 2006 SEMNRYirGE ML etd c viral vaccines are provided.

. These vacci nes_are ;des_igaheﬁ !Jt“o m m g}lac%c{]fﬁnﬁ’l Conseauentyn thsr vaseineogeni ¢

vi ruses wi t hoft""e(LiS ExBreasasiacey akbart ine  However ths malsiRfiad el Wi th the

pat hogenzk vi tthis iof aPpre8dtest i i.zed, such as human, onest.i c

ani mal's and ot‘he?@ﬁam?g?s.a{%ﬁtéﬂ\?g@g{a %&eﬂ% of ¥Re5iRs WalR causesithm i ruses t hat

are repl i cati SHYBEF PesteR o tact malolyrip theontcini brotbing) gy SRR g e

- designed to edwiefsuranbs {1 w ariery of "‘pathogens such as

viruses, bactegia aend pa%g';ést %sté,}agt%g\‘_}%ﬂg?nﬁ@ﬁp'?ftéx%§€89gem%WWﬁe§hiﬂ his w de

va{! ety of I‘-v:c P(Et e ﬂ??él:gpﬁgﬂe_andd fatigesi d|h3|ﬁori”ha':] nf[':u ve: Iy e?press thesteh

antigens. Infecti oprefout A8 i ys. causes host cells to express the

ant :c gengto_of t'heingia?&gogeni E:ggﬁu igq%:?ﬁﬁfj%ﬁ?@@% ‘Wﬂiﬂ:’g&‘gr@sbﬂgﬁnat ur al

conf or miti on >FRfigenRs th inusee heng stratiger prohRidrs! ogeni ¢

virus, and i niseatmt A Wit Signj @é}gs{,&ggél asting |pmmne resﬁgnggm{aﬁg't he host.

+ According to one \a}%)ect of t{ﬁe present invention, there is provided a ,
reconbi nant adenovi't Y&, NCHIPENE Sksibeereefiedivé ineatRitg pﬁ&@@ﬁﬂn"%naﬁ]sfmt ated H'V

anti gen, expridivanfesticd. Atensidis . antigep by the recorbi nant

adenovi r us elﬁqﬁ{)&#&gﬁ%gﬁéd%mjeggg%%c\eém&ﬁ'ﬁ‘@gﬁf gﬂs¥%fdﬁ'qustceﬂ'ﬂﬁ@ H V antigen

“in a host updn T Pihcng, hajshly biyfti-GRe60/620 BRY grasint afIgN RVLIEUS - :

Feconbi nant 0%” Rt Sgﬁggﬁgﬁﬁpé‘?ﬂ%ﬁ%ﬁ?%@"%% BRRRAIS BCodi hg & 11t

~ HV antigen, '%’1”83%‘1‘9(9&5@9‘ rather than playing a protective role, such antibodies |
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under the transcriptional control of a first. pronoter; and 3 ? H Vv
sequence encodi ng a second H V antigen, expression. of mhlch “1's ‘under the
transcrlptl‘ﬁﬂgi"'9 BHtrol of a second pronoter positioned i ne@r/dsdafzengnt
region than the first pronoter, expression of the first and the second HV
sequences eliciting an i nmune response directed against the first and the
second H V anti geaydn faepprmiots e recog’?' nt virus.

I'n one enbodi meng h% regonbl nan%&%ng%egPg'géfagm?f)@lgaw'I" th%ﬁ?%l ting an
i mune r esponse “Fh MPr$, §igpificantly usentyaceines do nolgndiEefficmbodliupant Vi r us
conprises: - an aesbbm@a‘gﬁﬂﬁﬁﬂé%fé&é@é&fsoﬂg'éﬁurtcgo{’ﬁ&mg?eg n virus that
encodes a viral antigen froma pathogenic Virus SH 8PSt he vira
antigen eliciting an i Mmune response directed agai nst theﬂpathogenlc Vi rus
and cells expressing the viral antigen in the 4 2 May 2006 host upon .
infection of the host by the reconbinant virus; and an inmuno-sti nul ator
'seguence het er ol ogous to ‘t'he benign virus that encodes ani mmuno- st i nul at or
whose expression in the host -enhances the i munogenicity of the viral
“antigen. The reconbinant virus is replication- i nconpet ent and does not
cause disease that is -‘associated with the pathogenic virusin the host In
a variation of the this enbodi nent, the reconbi nant benign virus my be a
replication-inconpetent virus such as adenovirus, adeno- associ ated Vi rus,
SV40 wvirus, retrovirus, ‘herpes sinplex virus or vaccinia virus.

Preferably, the benign virus does not have the pathol ogic regions of the
native progenitor of the benign virus but retains its infectivity. In a
preferried enbodinent, the benign virus is-a replication-inconpetent
adenovirus, nore preferably adenovirus type 5. The heterol.ogous antigen
sequence may be positioned in the El, E3 or E4 region of the adenovirus.
The i mmuno- stinul ator ‘sequence nay be positioned in the E4, E3 or El
region of the adenovirus. 4a WO 03/038057 2. .May 2006 PCTIUS02/35112 In a
variation of the preferred enbodi nent, the heterol ogous antigen sequence
and the i muno-stinmul ator sequence are positioned inthe EI, E3 or E4
region of the adenovirus, where the heterol ogous antigen sequence and the
i muno-stinul ator sequence are expressed froma pronoter bicistronically 5
Via an internal ribosormal entry site or via a splicing donor-acceptor
mechani sm . Expression of the Viral antigen or. the i muno-stinulator may be
controll ed by a pronoter honol ogous to the native progenitor of the
reconbi nant Virus. Alternatively, expression of the viral antigen may be
control l ed by a pronoter heterologous to the native progenitor of the 10
recombi nant virus. For exanple, the pronoter heterologous to the native --
- ---- progenitor of the recombinant virus may be a eukaryotic pronoter such
as insulin promoter, -human cytonegalovirus.(CW) pronpter.and its early
pronoter, Siman Virus SV40 pr onot er, Rous sarcoma virus LTR

~ pronoter/ enhancer, the"chicken cytoplasnic P:-actin pronDter “and i nduci bl e
15 pronoters such as the.tetracycline-inducible promoter. Tthe pathogenic

Vi rus may be any pathogenic virus that causes pathogenic effects or

di seas€ in human or other aninmals. Thus, the reconbinant 'benign virus can
. be used- as a vaccine for. - protecting the host from -infection of the
pathogenlc virus. 20 In a variation, the pathogenic virus may be various
strains of hunan i munodeficiency Virus (H V): such as H V-1 and H V-2. The
viral anti:gen nay -be .an-H'V glycoprotei.n (or surface .antigen) such as HV
GP120 and GP41, or a cap5|d proteln (or structural proteln) such as HV
P24 protei n. ‘I n another vari‘ation, ‘the pathogenie virus 'may be Ebol a
virus. The viral 25-antigen may be an, .Ebol-a.gl ycoprot.ein -or surface
antigen such as Ebola GP1 or GP2 protein. F In yet another variation, the
pat hogeni ¢ virus may be hepatiti's vitus: such as” hepatltls A B, C,Dor
E. virus~.For: exanpl e, the Viral-antigen may be  -a:surface .antigen or core
protein of hepatitis B virus such as t he smal | hepatitis -7-30 B surface
_antigen (SHBsAg) (al so referred to as’ the Australia antigen); the middle
“hepatitis B surface anti gen.(MiBsSAg). and -t he l-ar.ge. hepati:iti-s:.B surface a
ntigen (LHBsAg).. The Viral antigen may be, a surface antigen or core

- protein -of hepatltls C Virus such as NS3; NS4 and NS5 antlgens
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. available to those of skil

. cleavage

Cowidd ty

In yet another variation, the pat hogenl C virus may be a resE'M%é?J‘bﬁ
syncytial virus (RSV). For exanple, the RSV viral antlgen may be the 2 May
2006 WD 03/038057 PCT/ US02/ 35112 gl ycoprotein (G protein) or the fusion
protein (F-protein) of RSV, for which the sequences are available from
GenBank. In yet another vagugvaARY OFEHENVENRBNC Virus may be a herpes
sinplex virus (HSV) such as HSV-f and HSV-2. For exanple, the HSV viral
antigen 5 nay be the glycoprotein D fromHSV-2. In yet another variation,
the viral ant '(ﬁa@n@tué‘ﬁh‘@@a@c:héﬁ@i‘e Bﬂ?sﬁﬂdG@”The%tl%cmﬁés B désigHedPSRiRic cancer
cells and CD20 on | nphoma cells, a viral oncogene such as E6 and E7 of
human paﬁ'??qr@rfﬁfeﬂ'qrﬁ@ P@P°@%N‘Nﬁ%N*§W@b§W%G'§ﬁ3%§ thatuergt eafuiells. 10 It

is noted abé@ﬁated)wlﬁf’thé/bétﬁ&?é}ﬁ@ Qipkst 84 2Rt B BS ifuRBld, 3RRE a8MHanfmadi |y
inthe art. Selection of the pathogenlc Vi rus

and the dpmesiic apinpigand sthesamammeadswi th the pathogenic virus is not a

limting fact Q‘helvﬁcéuh'éssare'r&ycﬁﬁﬁlhé}ﬂ behidf VirfBsRhNAR reMichtion BbRRreYPr esses an
i mmuno- sti mul at or 15 cytokine-rel easing response of a host cell

upon vi r f1OfRelEt: ﬂlcbﬁ boﬁﬁ'wnf\twﬁ%mavéwgfﬂﬂé?fﬁr@dtt%@xwﬁﬁ%ﬁ@tlge@§ﬁme wide t he viral

‘antigen @anaybf p@tﬁ@@brfsrsaem EaB@lru%%CBH&bF@Bﬁd Earra%s Zh@mmwbéhgéwl ator may
preferab | es of cytokine include, but are not

I c
limted tt%treqtﬁlﬂ‘éﬁa‘fﬁ”ﬁty?f "I"ﬁ"ﬁeér P%‘HR" ""h-aBd pafasttes thal maively express thaser f er on,

X-interf Gﬁﬁgfensyrrfém@ﬁ beRberigratiklsosalises BiBstoitYs 40 eRprosditirt Aftgohgief OF
(G CSF), and ranu oc t e- macr ophage col ony stinmulating factor (Gw CSF).

The virafl Qg?f“ rupeand praseotse it ANtigen; Pefts Mafuralaconprmation @md a porti on

~of the aﬂéﬂh@@?'a@ Wthl’eadeliﬂﬁé?é GhfBetbdaly 1HE Matogenit WRuP! ARORHNGRLa 3RbAgEN;
neutral i zi n%{] nt i g or epitope of the pathogenic virus. Alternatively,
the viraf"% PZ%W“ ENIIYpg fsRQNSEHB thehestant region of gl ycoproteins of at

1 east two st rAb(ftﬁrdﬁé tbhane R3bb&IeNitKe \ﬁréééfht ihvEnBYRT thikd 98 prbhiged id al
anti gen antig t hat mutated froma gl ycoprotein of

na
t he pat hff'gf\ém%lf‘am ﬁr‘?%‘og‘[}@hcqrﬂﬁrfs"i%e Vi raI antl gen is rendered

non-funct i onain BV Sedliehdé eREIEIHYE Hutdied Hf\ﬁél@tlg@ﬁ SlpPesAhi A Mulared 30 Such
nDdlflcathn of the viral antigen includes deletions in the proteolytic

ftgen by, thegegepbipanteadenodifs elishing &5 insaune msaonseadirasiRfenent of

(i MTUNOS UgHINE Shy HIVERitigee i OhéiSupgeh hiRticH YE oY AbS By tHe”re%BﬁBfP\ﬁﬁt _

embodi men a_reconbi nant adenovirus is provided for " eliciting an i mune
response? &0oMINYfost i nfected by the virus. The recombinant -~ 35 virus

_ conpri ses: anA@tmd:g@rro SREHEN BEpERL AT AL AFON lieAfGT Qb & HBRISAEOdi ng a
viral antlg B roe{Bga pat hogeni ¢ vi.rus, expression of the viral 6 2 May 2006
WO 03/ 03868H0PETY 3985948190l en eliciting an i mune response direct ed

. against the va g l-ﬂV'Eé.eﬁ]@@néHJ@ﬁcodlriH ﬁcﬂrétoﬂl\PBn r%ﬂ RstesiYn toli*%vrﬁ gbi nant
erred variation of the e 0|rrent t he reconbi nant

~adenovi rus
Cwvirus isY f&‘ef{f@dﬁ"&a@nﬁaﬂa'm%%é ket PEIBRtBNBRds. In particular, the

- pat hogeni.c vig §§cdn§ Hil ¥equénce Rbodihd 8 s68sHdMS/ éME@ﬁ r&lsrsog'fyé twgiCha(r:]?ades

HI V-2), i NS &9 strajn BH10 and pNL4- 3: of , _
. Wwithin dsdlngﬁ‘b”’t?f transsriptiqpal centep! - of|aa§%co;qd Rsomoter HQS't'Eneq:m arfliffesed gr oup M
.of - HIV- heQﬁﬁ'tlQérﬁﬁl)s fi@ét pr8nYoter R&p\esEiBh of tHel fGﬁrthBtMe sBSor® HiVebughgesopr ot ei n

- (or sur %C%antl such as HV envel op ﬁr otein Env, either full length

BB m B UPRPRDER) directed ag@ﬂ%dh% it gpd ihe sesend diivi@atigensd wi t h

- insertiajpen |ﬁf§d;tﬁﬁ~|ldplfﬁ~‘e st gyup@trbgmb,ﬁmwrgg H V structural protein Gag,

-ovarl ati

ei ther full QP?Fh wld %Ié nodj fied, or protease-processed products or
“fragments in N adegombinant hepign Wies: istriavidest farestisitiag @nbound

- forms . ghntdnY regimise lrpéCHo@! |ﬁfecfédﬁt5x/€h% \H'u.\;/ 'Pr?élre%aﬁlb%ﬁt wﬂﬁdco%)prféueél
regulat%ﬁy rotei ns- such as. Tat 15 ccordlngtothls

antigen SeqUelKE OPQO%mh@ l@m v’jrplsldh@tt &cRdes Acdabantigena

-_p0|-ynUC|fﬁﬁ’rﬁh tHogbsie VRGk, fe&ﬂ'@bérbﬁoﬂfh‘é%a%@éﬁbhﬂ%goén ﬁﬁ@uﬂe‘%s%s 14, 16,
20, 21, 3, and 24. The pol ynuc| eotide may further encode

regul at r?"tﬁ Goainskihe pathogeniqyius apccelingxpressiog ﬁ@\)"ra'@@@e'&&b‘bﬁdl ng to the
~wvariation, the HHV antigen is a nodified HV 20 envel ope: protein that
i ncludes multiclade variable | oops. Preferably, the multiclade variable.
~l.oops are V3 | oops fromvarious cl ade§_ such as dade A B,




C D'E, F and G of group Mof H V-1 isolates. The nDdlfled2§@éyé§B%e|Ope
~protein that i ncludes nulticlade variable | oops may incl ude nore V3
| oops fromdifferent HHMd ades, preferably V3 | oops encoded by 25
pol ynuci eoti des sel ect ed fron1the group. consisting of SEQ ID NGs: 25, 26,
27, 28, e protein
t hat Ingﬁﬁggg%inﬁﬂﬁgfé%@53g§$g%ﬁ;Q%gghgm?@thCJ%k%b@ﬂnghy gﬂﬁ@%@@tlde
sel ect ed sefiveneeteergpgnys te élmb@"tlgmgrusdhatse@@@ andmmuerz—stmgiatcmmﬂnosa Al so.
accordi-n VRE T 1R Ny Hl t r 30,
o ot oi n. e in e Rt Minah %, ey raRUnaRRan, & g Yl B The e
encoded TeSPIEERANt [BUNGS rqmlca@nﬂ incemerten gnd does aghsa@seoﬂlsw thathis as
p17/ 24, @%zoc@élédwﬁ@ﬂweﬁgﬁ%gfehﬁwmntﬂé&é mey be in natural form and
encoded by SE , In secreted Tormand encoded bySEQ I D NO 34, or
~in menbrane l!ibarvaﬂaf@ﬂrﬁfénﬁjﬂwnmn@yt tegecanbigantIenigihvirus meyrhea pl7 nay
be in 35 L c d..by. _ e form and
encoded Bf/kﬂké't'icﬁa mé&ﬁl\%@ﬂd\,ﬂ% Q'lg% ﬁg dr%%hgouﬁ%? gé%cgdrt] Z’ﬁg%d%‘g y SEQID
NO 42. ¥Yirgs, watw‘me%‘\erm 9BPiE3adYy oPCIPATBOTIS Sreeraiyithe beyign pirds nay be i n
nat ur al ncoded by
SEQ I D NO fd.géﬂ?m%rvg pafloBYicTEbhc b ridfive bioelfer | ggl%%éngg T A
reconbln&ﬁﬁm§ﬁﬁﬁ§%ﬁﬂﬁ'further conprise a pol ynucl eoti de encodlng 5 an HV
protease Pl sych geferled érlﬁb&@'neﬁf’ th@Wn Sbrﬂl% f 5 VYl E&éﬂf)ﬁ?ﬂcb &]J@feﬁﬁ
proteol ytic processing of Gag expressed fromthe sa reconbl nant virus or
* fr om anoPA¥IOVEbtreere pogferakly %@n@wmeetm%a The Beteipdoosys gnbges seavente Gag, or
separ at eh')éyfiﬁé)rﬁbgitl&\efdf R RLER! PIYreE4 Qg IBﬁ Wtﬁ@%déﬁt%ﬂﬁru?r?ﬁgtlﬁfnufner Gag via
an | RES or. splicing donor/accept or nec ani sm recombl nant virus
may- furtﬁ@?‘“'@@ﬁﬁ?ql@éc%”ﬁ&lb?tﬂ?él“@@ﬁq indheRédel orF 1 eepoiansaf dhe ademodirys. of HI V
protease P1 and H V reverse transcriptase RT, PI-RT. Pl may be expressed
as a fusion protein with Gag, or separately froma different pronoter. or
fromthe sane pronoter for Gag via an | RES or splicing donor/acceptor
mechani sm 15 The reconbi nant virus may further conprise a pol ynucl eoti de
which is an HV Po/ gene and encodes the H V enzyne proteins: HV protease
Pl, reverse transcriptase RT, and integrase IN. Pol nmay be expressed as a
fusion protein with Gag, or separately froma different pronoter or from
the sane pronoter for Gag via an I RES or splicing donor/acceptor
mechani'sm 20 Optionally, the reconbinant virus may further conprise
ani muno- stinmul ator sequence heterol ogous to the reconbinant virus that
‘encodes an inmuno-stinul ator whose expression in the host enhances the
i mmunogenicity of -the viral antigen. The present invention also provides
viral vaccines that present multiple 25 antigens to the host to further
m mc natural infection of ‘a native pathogenic virus and induce strong and
- long-lasting i mune response to , various strains or -lypes.of the .
pat hogenict.virus in the host.” I n one enbodi ment, a reconbinant virus is
provided as a viral vaccine for eliciting an i mune response in a host _
~infected by the virus. The 30 . reconbinant virus conprises: a plurality of
anti gen sequences heterologous to the reconbinant virus, each encoding a
‘viral antigen froma same pathogenic virus, different strains of
"apat hogenic virus, or different kinds of pathogenic viruses, expression of
the plurality of the antigen sequences eliciting an inmmune response
directed against the viral antigen and cells expressing the 35 viral
antigen-in the host upon infection of the host by the reconbi nantvirus. WO
03/ 038057 2 May 2006 PCT/US02/35112 The reconbi nant virus may preferably
be replication-inconpetent and not cause malignancy in the host naturally
associ ated wi th pathogenic virus. According to the enbodi nent, the
reconmbi nant virus may be any virus, preferably replication-inconpetent
adenovi rus, adeno-associated virus, SV40 5 virus, retrovirus, herpes
sinplex virus or vaccinia virus. The benign virus may also preferably have
- the pathol ogi c regions of the native RLogenitor of the benign virus . :
del eted but retain its infectivity. Al so according to the enbodi nent, the
-pIurallty of the antlgen _




sequences may be nultiple copies of the sane antigen se_quen?q‘éor ‘ﬂ%l tiple
10 antigen sequences that differ fromeach another. In a vafi W % of the
embodi ment \WQ03438ewt two of the plurality of the antigen segugnRsss,are
expressed froma pronoter bicistronically via an internal ri bosomaliz entry
site or via a splicing donor-acceptor nmechanism Optionally, at |east two
of the plurality of !t he aq.ti %ﬁf}?segfuen_ es are 15 expressed froma pronoter
to produce a fusi on"bf SEEAURD PrEIEEst 8nhedimgnt fe hetarelagonsantivethe vi r al
genome furt her sequgnce @88 thedinn@RSstinRRRorBEQIBNCE ard SésRioAbOFOMS EHOEs be nati ve
progeni tor of e r.ecoﬂﬂi n%nt Vi r‘é?‘?{tg'gt %ontrol s the expression of at
| east two of t & "BY'EF 81 ' RIGROMTHE WS figheteralpgpisandge Pessak ¢ he
_prolm)'é er hetermedgmmlo_tsﬁ;rmgomqwmepslrr@wéés@ﬂ feh QWHmmica@né virus
i nclude, t a aot, limted t insul.in pronoter, romoter and its
early pr okéuot er PE&AWSW%Q%PWEf%WW&#Pﬁg@WHgW 8%@?@%%%@?@"& he
- chi cken.?"'l, cyt opl asrﬁmfe%sbntoi‘thepmalrmﬁigénoﬁﬁgimmdh@bﬁh@atoph@gﬂbers sutr:]h as
tetracycline-i iDL ronoter. Al.so accordi to the epbodi ment, the
plurality of a%@g% 5%585‘?{8%%‘“9%0%'??%@9 aﬁ%‘?ﬂi"ﬁ%"ﬁ%ﬂ%? antigens from
at least two sracarrnbmanfvznulseAptez_tnbﬁmy;ieﬁpr?séidm.th@ﬁteil-fﬁt@ehynayltthae plurality of
anti gen sequen conbi.nation o ntigens from east two
di fferent pat h%%@r?@@f?%&o O.r{grl'—lb ergf%gﬂlfﬁ t&tﬁ% 'haéﬁ’eﬁr‘t?ﬁa??ft@t“ﬁ anti gen
sequencedlnay tesombinanbiiniat Fonexampe thaprosmofer bsterdidgols tathealive?, her pes

si mpl ex-.vi rus . el i.mpl,ex vir type 2. Ebola virus, Marburg
virus, ‘Arbovir E"éséaﬁli'goaP%S%&@f"ﬁg&gglguscrﬁ?ygﬁ%ﬁgﬁiV%@WT%@%s‘{cHé’F cause .
encephalitis, ipedlingromhetes hunmncytbaregaeyiruss(CV) ppahotet anddts &rlyC, - D, and E
viruses. In a iabiqn..of . i nEN t he reconbinant virus may
further 35 coer{rr%ﬁogeté’ %ﬁg?wrh%%}/%ﬁ?%oﬁ%i EPFW%%? VigEdudhces that are
het er ol ogous t promotes/ebkamogn the chiskenrugtoplaemitgBadtin promvien -smkdiiduciblcor whose

expr essi in : _ 06 WO 03/ 038057 PCT/ US02/ 35112 host enhances
the i mgggeni él{aﬁlgge{g§%y§ﬁztﬁg?etré':ﬁycﬁlag-mdug e PERAETe, the i mmuno-stimul ator
may. be a cytoki ne. Thespgthageniivirtub enageaki pathbgeticidaus thattcauggse not |imited
to, interleukipn: interl eukin-4, interleukjn-12 - Jdnterferon, X-
interferon, y-%ﬁ]tgoeqreb{e%reg%?g'éegﬁasea'ﬂﬁuaw85 : eg?ﬁ@@%r (]JihH@' B the variation,
t he ‘'one or norrecombinad-tenigmyiras can besespdescacopy fdrgrotettingthehostioas of t he

same i mmuno- st aul at qf, n .or mul tiple i muno-stinmulator sequences
that differ frlg{r%gécg‘c t%%ﬁ%ﬁsg%&‘f'@'ﬁal ly, at least two of the
i mmuno- s20nul at or dequerisiEs, freypatieogenik piresmay bé varivua sfraipeof Bliman
lticist i i . rib | { ite. 10 . i
Spl i ci ng. donor MshelidHey WL Sl BIATH o2 e ietanidn ¥V e
i nmuno- st i mul decn M oglsopedeimiy dudaexantiges)ealich me A GFri@dwne GR4d, dror m a
fusion protei o tian. navigles netic vaccines that
~elicit st rO'ngna%a;ggﬁlpgétgﬁlﬁgé?%gﬁgr#@%ﬁ%@%ﬁ%ﬁ@gF%gp|5 'W()geni c bacteria. In
one 15 enbodinent, laanethemtsriaton, the patlogesicpiray mdy te &bola vireseThevisdct eri a

econbinnt viorige eREo8 A R BRBA S Bal i b BFERAR o anti gen

 sequences het @r@Rggwoteino t he reconbi nant virus, -each encoding a bacteri al

~ antiger:froma pat hy i ) i ion of the plurality of the
- bacterial antigen 'rsﬁggﬁergﬁgtehgpgﬁagﬁ'b'ﬁﬂ%Sé&gégeei'ﬁc‘ﬁWﬁE‘?}ag q'egle%gﬁtésev'ra'%rect ed
agai nst t'he: baucteas hépalitis AgBnCaddr Eeirls Borexampienthetviral drdigeremagbeant i gen in

ﬁggoggftnawto O\r)lalrélgjts-fg%b | eg';oé%g%ld;w%@ c?éﬁé%}@%ﬁrvg'ﬁg S"'%‘{{:]%n ‘SFE#%SH%’%'ﬁot cause
mal i gnandy natBsudaby antgendSHBedgatsh refarredt dsathe dustralimcintigers, tha t'he host .

ot hogen ¢ of e REEAE ke BRARBRSRORAY e MG Rl BRI Cece

baci | | Us ant hieatigen (LUBsAgh Jrhestiat atttigere may bk pestjfacaantigepiar coteqirateBor rel i a
burgdorferi t S BS 1 o ! | L] . The plurality of
ant i gen sequgﬁ%ﬁﬁé%é&dggﬁﬁwﬁ%l %Ia%}doi}qgﬁgabt@@tti ve antigen, edena

~_factors of. the 30 payharetier vadatios the patbogenicrirusanhabesa réspireiofy.  The present

- inventiog al SQWW@%S:@C'%F&&%&& s Rggr\@% %":%'?%'Rs n%% beGhd €1 t strong and

long-lasting i ne res e to pat’hdgenic p n-one. enbodi nent, a
reconbi nant virus is provided as a parasite vaceine-for. eliciting ' '

5




an i nmune response in a host infected by the reconbinant vi Hﬁe:t-’r 35 .
reconbi nant virus conprises: a plurality of antigen seq‘uencg H ol ogous
"to the berwg@rosssoss, each encoding a parasitic antigen f r?@.rfbsf?ﬂ%stf%em C
parasite, 10 2 May 2006 WO 03/038057 PCTI US02/ 35112 expression o e
plurality of the parasitic antigen sequences eliciting an inmune response
di rect ed agai nstl the parasitjc antigen and cells expressing the parasitic
antigen in the HXE‘BW%‘BS'@' ‘?ﬁ’{?&) Pbhedusiemerofrir (F-piptaimef RSYo fasiwhishtthe vi r us.
The reconbi nant sequeneesary apsiRbRITAM BehBakiep! | cation-inconpetent and 5 not
cause a mal i gnancy n@t ugal ly associated with the pathogenic parasite in

the host. The pat hog&nf a'ﬂfﬁg‘%{s?’iaf‘%t'%@'elﬁ’éﬂ}i’ﬁ?"'ﬁé{m@éhb%a[i@l’miSimex hat
cause pat hogenvimsgHBUY sischass HIB\S-2 R $ISVI2. AFBOSampRt 8 138V Vi ZhticeAnd

pr ot ozoa sgch aﬁ: gr%/@tﬁgcporidi b&n Eineria, H stononas, Le‘ucoc@? ozoon, -

Pl asmodi uni 10 To%8p OPHRIFIR HIFRMESY-4-¢i shnani a, Trypanosona, G ardi a,
‘Babesi a, and Thei | eniyat arbitteer phiittioh, thi viddl 2A0GéDREy BE GYGRGSIBY, saRgcde coat
pr ot ei ns, atta,cg‘g%rgbf rotei ns of thé at hogeni ¢’ parasites, “or

conbi nati ons thar eofs’ %aséf:%‘%c@ﬁ?e"isw 2OrPrelympngsma o¢lisea visal aneegepat i cal
conposi tions t teich ab E6landE7 dfdumtiah PapNGHS VRS oPh cERRarRBSGENe sy g0t i on. The
phar maceuti cal lﬁaa%(arlr_ggsi tion may include any of the reconbi nant viruses
descri bed above an ‘phar maceutically acceptable carrier or- diluent. The

phar maceul@ cal conpdisis nbted tietyothdradrus-agddeittedprofitis bt BtigdridTare %@W”t ing.the
' reconbi mant virus.

i mmune respons he .viral tigen expressed fromthe  r
‘Exanpl es of t hg\(éigc]bhe\/@&leoger% Fﬁ@@,tﬂﬁﬁﬁ' éﬁ[@cﬂ?ﬂ of theypatbgognic vinig apddhe | us
Cal met t e- Guer i viralantigeroassociatedanibl tys pathbgariichusheNRe IRnilingatkr intgEOCY ani n;
interieukin-2, , and cytoxan. The present invention also relates to
kits. These kits may' i nclude any one or nore. vaccines according to the
present invention i Theoedoimbirtanbvirugialso @pr&@@@%ﬁﬁﬂ]@{b—étﬁﬁma@%in‘ﬁﬁﬁé ng the
vacci ne tg a hg@kiﬁ%qélgés.&%evi ce, sgcg ai a 25 syringe, for delivering the
vaccine to a hobt " Thaopr SLERFONER PER NIPEHrel ueen Wralinfersion Aad fusthsr f or

enhanci ng the atgments the ioimunetresionsé to'thé RRallRE§EENIBHredbel WoRSthdescr i bed

above. In one %%iﬂgﬁmirust—ﬂﬁ net hod crglggri ses: adm nistering to the host a
recombi nant virus i noan’ aiod A TARERGstNdatop may preierally bemeRkineesponse. The
30 in the recokisimples olytaidnednaiyds, Setsre abt IFtddIBInfABUERLEinRALRERBOJOUS tO
t he reconbi nani., vij. hat, encodes. iral antigen from a pathogenic virus,
expressi on of ﬁ*ﬁe\ﬁe\ﬁ,ﬁﬁg? @'rf['g 85?"9?1@‘?’#% rpterfaenngrapdepda seloni r ect ed
agai nst 20he. vtinallatingtfagion(GaGBFY; ahd GraptREREShASopHAGe CbioR) sﬁ'ﬁﬁ% nin the
n

host upon inf [ he host by the reconbi nant virus; an

i mmuno- st i nul aitggiro"g(gmgsge%ﬁ}ence het erol ogous to the benign virus that encodes
an i muno-'st i-nul-at ofhe widaba&ilgeumagfmiaomu-.lé tﬁﬂﬂig@ﬁi?ﬂrirﬁ 6 at %E/

i mmunogeni ci ty, yiral 11 00 WO 03/ 035057 PCT/ 1TS02/ 35112
antigen. The roefg%en%'il"@gﬂté V{;%,Pﬂ,’é}elnéga'\{aﬁ%gé@,sgm?reggmy@m antigengieuiralizingoet ent
and not causanﬁigeiil.gmapitgpertﬁlthﬁ;ﬁt}hqgeﬁﬁ;wgi;,ahgé}nyﬁ\;e& fﬂéevirgﬂéﬂ?iﬁ&?”i c virus jin
the hosis ‘Theﬁoﬁ?a‘fr% inantt irus n%a be adm nistered to the host Via any 5
phar macelt i cal'Ty acceptabian felignoldycproteins ofal {qashtworsi@insa $1ebi nant vi r us

~ may be admi ni pathogenkcairudie host -via a route of intramuscul ar,

intratracheal , "Suiﬁét ANSOUS i nt raEasaI,, intradermal, intranucosally,

rectal, oral and pal&nparron,BieviRlantiosn may be @ mediiadantgan & isent , a met hod
i's Erov: d_e-dlff @nutetet] §ooi alglhybdmrotéﬁ a;-tﬂm 'tﬁdgéhfc\mubgééhﬁgttﬁeﬂﬁém it C xi rus
‘with multiple, s, The nethod conprises: adm nistering to the host a

r econbi nant ‘v i{%éh-igﬁg "'E'rlFﬁtfﬂTé' aﬁ?f"@@'t‘igg?oﬁﬁmi Byl tetaing fis anigenisity.esponse. The
‘reconbi nht viSuak modiifioatichast theviraphntigah ifcdtudeb daRkbIER tﬁfﬂ%?étb%é '

het er ol ogoust g; 0en| virus, ,each encoding a viral antigen from‘a
pat hogeni ¢ Vi gtaé?g%egﬁ ecgg'feo?{yc@f’@?i% a&"dﬂ'&"‘?"’tt'?"%ﬂnq reatranoement@en sequences
~eliciting; ~animmuposappression peptide refdrihf debipsdprétB@, Vi ral  antigen and cells
expressing the vi r%@%é %ﬁ%m't e host upon infection of the host by the
reconbi nant Vi rus. A EBIBHimeat. 2 eequabinant adpagvinus is growded for
. {ﬁm i c?t i on-.-_@-nwmmmx?ﬁdesmh?eémmsmfémﬁsﬁﬁe%bwﬂhé decBrBghat ed with
e pathggeni G dohiprisBs: an%n%’ésn sequence heterologous to adenovirus and |

encbdin‘ga viral antigen from a pathogenic virus, expression of thé viral
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20 Optionally, the reconbinant virus may further conprise one or. _nore
i nmuno-sti nul ator sequences heterol ogous to the reconbinant 2AMay, 2006 at

‘encodes an wionnamssost i mul at or whose expression in the host ge@&g&%%l he
i mmunogenieity of the viral antigen. In, yet another enbodi rrent,” a et hod

is provided for enhancing the 25 imunity of a host to a pathogenic virus
by using nul tipl_gs inant. viral vaccines (or viruses). Miltiple

r ecombi nant vi ru%gég'?r%lif’ L ANMEURE SseAbse dipciedeagainst e vigalantigeromonnant

vi rus.- The nul t iipfeetionesd trbhost by thel recsfisinaMBdERvirgsim ni st er ed. :

si mul t aneousl y or step-w to the host. The nethod conprises: |
admini stering to a hglg?\yée%%"?c&’arﬁ’ﬁ%" %’Z‘El%ﬁ@EO@@eﬂtevawabmamwmie@ in an
anount ef f ecti vdeplioaliandincempetent riuneirus s PQsRy! ' i abipant virus
conprises: @n arﬁ;d'l&lﬁbs\%%gsnﬁe I@%%é}-ﬁﬁﬁg B}Oaﬁ}ﬁgp%tih?gétmc?g@%:%ﬁ%m Vitos
that encodes a vital ~antr e‘__p?‘of 2P Eﬁ?kSW’F%ée,-g’_Sfr@w@{'é@ﬁ!ﬁn of the
Vi :fal ant i gen F{?’éﬂﬁﬁ@"‘dﬂ); lsmaatﬁe, dmpmﬁiﬁta@mwéﬁ%;ﬁggggé_E cladd g, 3;5 ral
antigen and ce PEE ' e Vi ntigen in the host upon’

i nfection of t he’ﬁ’gg{ #bﬁ'ﬁgf#@%%ﬁ’fﬁgk‘fﬁwl?%@. of #ﬁe@%@t’iﬁ@“ﬂm nant
virus conpri se&e agd)HIviglynopreteimiot surface satigen) sgeh @l l@lﬂ/@rﬂ@l&ﬂé’{)}o'@biﬁ he

reconbi nant 12 2 ' 8057 US02/ 35112 virus that encodes an
i muno- st i nul at or '\ fg%gggi?\é@ggﬁ{dgqu %W% ‘Wédéﬁﬁa%@ ad@rfttihogeni city
of the vi 8l anfogiiad withinstitions, defetionarsutistitationey ) HIF R trubUFH SR EATEY

preferably be reghiGRkLs | . nt _and .not cause a nalignancy naturally
associ ated with t%’e‘%{g%? @Eéégﬁl c Vi ﬁ%t"i]orgr'}'tde AeCrstpasaspragessed PFRJUETS of he _
enbodi nent, 't heffagrrets inarigesfonmds (eeg.ondtimb sbereiedlsr moMEraRe baid ReRs 9n

virus; such as m@fli Ny enqQvi L us, 0- associated virus
(AAvy | Svaov T (o sapeib pRuRe AR a0l B RAT Ky i SR Feo o s
Venezuel an EquiBreteinssephas Tat, ¥if( NefEpnd/Rews and vaccinia virus. Optionally,

el cati on | ncompet cer g aa verenth, 4 T FRigRRI T HI ealoperon st and

replication-inconpetent adenovirus. )
second reconbi rfASPdsd bY@ pelymigieotide selediedirorarihe gdap euhsistiaganSEQhp ot her  may

be reconbi nant M@, 14; Vbi Us, LM s, herpes. si nplex virus, Al pha
virus, Venezuelan Eq%%ogli’jé%h%%ﬁngj? (\}EE?OGPV%%&S? r@é@é’?ﬁf&“@?c‘%s. In yet
anot her enbaodi M reguiatapvtarelging sugh as TaleVif,iNef, @wiReci ng the 15 i munity of a

host to a pathogen. af HH@Q 3 | ; ini.stering ta t host a
reconbi nant virus andéa)(;eandt_agsorI _mg're |-nrfra?ﬁ(%§-t’-'seta'iq HegH ?.a"%ﬂg'ge.égﬁlonbi nant

Vi rus may“‘ne aWVQJ?P%W@tﬂlfé@hlbpiﬁdeﬁ'mulli¢IMridb[edmdpised’r@hﬁ&tﬁy,‘tHlél

particul ar, thenRfReRLA i _ ¥ ne or re antigen, sequences
het er ol ogous t% BFE\E recoﬁﬂi‘)ﬁt’n ?gﬁ% H%%@%gﬁﬁé’%@%ﬁéﬂ% sgpn ﬁ%?’ggeaﬁt gens from
20 the pat hogefr: PEkpF <¥%i @ of goup MeofdiiViigeviatesi The moailfiet MV BEvel@BOONS €
directed agai pfdteif it fHaiugs L essi the antigen,.jn the host
upon infecti onp of the_htggtg@@gﬁi? gsséeﬂéag)r!@?%sn'ﬁg\’/ﬂgwg? 8”?"8@0. i nant virus
i s preferably 190RYfrPRLHifespnt HY sindes.aneferably \(lospswaricodadibe a nal i gnancy

et hogenrs v s joukboied iscie feih IRETB BorRind SE SR IE ARG dBr 7 °° °
pat hogeni.c . bacgiﬁga:*%raﬂﬂé’ﬂaé\ﬂqre prefexgbiy: e mpdified HIV enestbindprorii that he
of "the ant] genoarulGate Vardle B € bl B O PR SO GeaRR: i us
:D_reftergblt'y;;_\,.tP@QTm&ﬁéugcimﬁkﬁagﬁfsgflﬁNQS_A]BEMZ)nﬁisn'_clludi gg t?))uft ?otf '
imted to interl eulgis i _ .o 8 i.n=12. .30 (3-jnterferon,
UL STt i e AL sk SN
gr anul ocyt e-:nactophadle .2yl Thay gtt : age er eof .
- The. cytokine pEsSEQMD pdiviqri WAL a1 in.a formof purified
protein alone br'('?‘drarrﬁ%ng? eﬁﬁﬁ't%%dﬁ%ﬂgémﬁ%t:b g%ﬂa’%‘ﬁ@é@ﬁﬁ%&ﬂ’@ afcept abl e
~exci pi ent s. . -Aerihadiagmept P14 way brinmatwalfobe and ehoidetieySEQ ID a f or m of
expressi on veqoI3fHhn ddradte : S QgH seguence of the cytokine
upon transfecftiggé”r’ %&%ﬁ?ﬁ@%ﬁg%ﬁﬁ%&?e@%d&ﬂ)@E}égﬁb@'ﬂnmff? Way 2006 WO
- 03/ 038057 PCT/RAEH /55 g sRcedaddREQ 8D MOy 36¢ Théafraginentphayibevant s -of t he
met hods, 3% he mq@mﬁﬁﬁél‘lﬁoﬁé@ﬁy{.32@95@1@6‘214@9@3@&; %{f in%%wt 0, thcgég ost the

reconbi nant Vi {Eﬁf @8ai n to boost the inmuné respo drnge ter

i nocul ation w IE\NO: #1195 mmerisranei hourd fosmpand fearadsidbycSEC U@ Ne 4gever al
weeks to several nonths 5 after the primary inoculation. To insure
sustai ned high |levels of protection '
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‘agai nst i nf ection or an efficacious treat ment of the di seasg&sa%,ﬁég%sed by
i nfection of the pathogen,-it may be hel pful to re-adninister ooster

i mmuni zat | gmob3o3wésy host at regular intervals, for. ex‘anplgc,rlgﬁﬁgsﬁxery
several years. The reconbinant virus adm nistered in the booste
i mmuni zation may 10 be the sanme as or different fromthe reconbi nant virus

adm nistered in prmary inmmuni zati on. Al so according to any of the
above embodi mah?@’m%fly’ H?Ig W@%’%‘Bé’?tﬁgowdrwﬁ%ﬁ/bw §EQHB%"Q'6Wpiﬂi se:

adni ni stering tsecteter foos and eptatiedibg SEEEMONO! SR lor irBMERBES e HdtnF or
different anti ga%%%%@s ”?%Qéﬁéﬁ;qgse) .encoded by the 15 reconbi nant
virus. The plasmd Vv elddjry T rdbly a eukaryotic plasm d expression

vector that express@het@mnﬂmdrgﬁﬁiﬁhaﬁﬂﬂﬁeﬂéoﬁ&ﬁ&@ﬁﬁgﬁ@y&t&%ﬂgg%?ﬁgﬁ : E[Eet he

host. Al socaccqr di to any of. th bove enbodi ment
met hod rrays‘f ur %Hg_pog’fi%?ﬁegé:s” ﬁﬁ?%ﬁ&@rﬁ%ﬁieﬁ ¥prassionatwhictstagiiatesr ecombi nant’
120 virus to bogsitediytie procassiag lof SagRNSreatd/ fRim iR SAY BESABIRSHIE 421 NY
effects of th?ron‘oﬁéﬂf?r&%ﬂaws ?sﬁbegr/r%on gggﬁéggonbl&a&tv%gses...
Optionally, the sec | HPFSSeOAD ALY Rrotalit witkiGagtargen
~sequence from aeparsielydrapat kifienerit bﬁjmdt@rdﬁif;ﬁ)ﬁﬁh@@hmgrp%nl&@?f&bléggiaaéhti gen
. seguence comriégo}%li%iﬂe fi [ t. rteco i nant virus adm ni ster in the

primary 25 immunt zatTo .QSP%?ZEI%%‘?%"‘? ENSBtond anti gen sequence encodes
the same ¥D type of Thetdcgmbinast ﬂiﬂm&&n@ﬁ@:ﬁf&@oﬂﬁgﬁéé@p&%ﬁedﬁﬂé ie'%ainﬁ;equence
but froma di 1 rai, ., .serotype, subt'ype/ | ade of _the sa
pat hogen. Al té?‘%@%@%& &I['ﬂg péﬁﬁﬁ%ﬂéwg%\é? trnsgritase BF.dHtRE.ype. of
gnjcigen conPa,rBtrnay-be_ekmeédeﬁss!saafngib@ﬁlt‘qteiﬁmﬁg@_é@méépa%yfrg?rast a][ltitﬁen
- being a surfac c antigen being a core protein o e sane
‘or different p%gﬁ%g{e‘ﬁj?'qlxﬁgr E{%@gﬁ%lﬁﬂe P%W?%g?glﬂaéﬁdﬁgsé’ﬁﬁdm"ﬂents of
t he net hods, tdrnor/aetsptod mehadismt her conprise: administering to the host a
viral veqgor prior - rent | ol post the admi njstration of any of
t he abov(eisenbodi rrentl%orF @ﬁ@ﬁ?‘i‘aﬁﬂ%ﬁ&ﬂ{fﬁ\?Fmp'%S&arﬁéjlm%ﬂ%mleraqSi zing
effects of thearidbtPal generancesymibe the 1Y edayrhd BrotéisQ HIV pidtbassiBlUS
Preferably,, th@vé/rgé%ns\éﬁﬁttagéﬁasa%n%ni St eg; ost the "admi nistration of .
t he reconbi nant ViruS. APANY) %98&7’ §B’@3Wb?’€#?r8§?ﬁ/a§§1f!!2'°¢he vi ral
vector may be Rré@inwith Gag,or separgtelyffranhe differmibioRflr oFifforthe shipe exanpl e,
the viral vect - | e .adengvirus type.5 (Ad5) whereas the
r econbi nant vi@ﬁ?@gfég%gé%%%%&ﬁgg??qg o;égc_e AP the viral -
vector mdy be the Wptidesliyethefreamizinantiaisi may fuptheloompstisk izAGmMuRsls that is a
di fferent ser Q fuot | Lnant wirus. . For. exapple, the reconbi nant
virus may be gmgg%g{?isgg%fg (Frr'%%w{@ ° Ry Eie fRarabidant virus (et aicojecadr is the
wi | dtype of olm@ugestmulgter Whosmepressibnail thachdst @rthaness B imFRRGY ot her
than AdS, for oeiaik Fantié%ﬁ.mype 1-4 or 6-51. It is noted that other

and/ o

~ serotypes discovere r classified later also fall within the scope of
10 the invention. Ahgprespotiioventiony alst bevides siral wvaeditds thapresendmiitiplecr ent

i f t hgnu L6 Qi ' .F ., the. reconbi nant -vi
Taybe & Saner FuideRe e Rot oSN iR ineB A Glonal Snstive pabesaenet | cal | y

. nodi fied AAV, Visand inducastrong aind longasting imments fispiiseto ViFdlE strinBlRp Vi r us,

Venezuel an Eqj 14ls GVEE) virus or vaccinia virus. The viral
. vector my 'o'r'Hﬁg§°no¥’!‘:’g@§§€%‘¥@s§"&'&%ﬁé‘#&| ogou antigen sequence. Preferably,
~ the viral vector nionesonhmdineent satechrmbinantvirge & roAdediae 2 Wik Ghcdie t he: sane
or different §&ap: . i enc arried by the reconbi nant virus.
Al so opti onal f"i}gﬁ%’i@%\ﬂ '%drggg?%ﬁgﬁﬁ%ﬁosg'"&ﬁt‘?fgw %‘e\y&:‘%o?-h?mdi fied O based
oont he_r?'Qt-i v_elfeﬁﬁmgiéﬁmt\ﬁms cbmptisesr aptn:rdi{tynﬁmh_ﬁgéﬁ%@&éﬁ@s 1RXaBh6Us th ht he I
Vect or "rmy bapacebiien? ok 8B PRhint s Berlioeh Fewna s PR of the
backbone chawgeddifferent stipie & atmmthdgenicolris opdifdicpOkin@gbPRahdgeRi® ot her
adenovi r us : : e f:i ber 'knob, shaft, and/or penton
base in the Z\@ﬁ;ﬁ%‘% %g%rre]gsuglfﬁggé%(%%ffyu%ﬁt%ﬁ@,g?g Seauenses elPiNgA™d by t he
- gog ' es‘ggndi ngﬁ"‘!"wpdqu@pszamw.againdomm?ﬁgadaﬁ@&jelrmgﬁﬁeméw 1-4, and
-51." ABSO ORj 4Ly b he wiral . yve al so, conpri ses% one_or nore- ,
het er ol ogous' aﬁﬁ]g‘gnmsne%ueﬁﬁ%ﬂedpghw%&%ﬁmhﬁ&pﬂl?y SRAMURRNYAHS whi ch are

the sane or different fromthose in the reconbinant virus. -
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30 The nethods descri bed- above may be used for prevention O%M %ibgent of

di seases. In. the. nethed of treatnent, the admnistration

' reconbl nantWO\ﬂBmmEB of the present |nvent|on maybe for ei vbfiusozrssiiz
"prophyl actic" or "therapeutie purpose.: Wen provided prophylactically,

the reconbinant virus is provided in advance of any synptom -The

prophylactic ad irs nant. 35 virus serves to prevent

or aneliorate arﬁli’;I/?er ‘{)c{sn?'dtég'ﬂ%"ms #'%??Jeganﬁg’?b i!%@e"-mwtem and not

provi dedt her ape $é¥%eanakgnantydn theciosh natardly asgde&tecﬁmﬂfﬁam&b%ﬂlcaﬁmg or after) 15

2 May 2006 the onset g I Nt t| on r dji sease. Thus, the
present invention ma 9‘16"(56'8%6\?‘5%@”%%%‘&? plEegm W@"ft‘ﬁ'é'szﬂ?ﬁyt@%'&t"w ;exposur e
to a di sease- caf&ifelg |ag@#cat@n-lmtednadmuvtmsafaueﬁb asdcRted VLIRS on of

the infectipn oginghi 7 hat the. |nnov i ve approaches of the
present invention may a ; Y h%?e%ﬁﬁ%%e S PR VEGING Yyt | i)ﬁ bgpigp difednay acci nes.

For exanpl e, seﬁ'ﬁ@ﬁf?é@”ablhdém thg pathoingic repiens bf the agtivedsibgeiBYorghpst i t ute the
antigen sequencgergg}pﬂms leYéJlﬂltdQQﬁ'lﬁ(?n}eﬁQ; any of the above enbodi nents of

t he reconbi nant. virus an USPAY Y he sane. ExpreSS| on of

t unor - speci fi ¢ ant i gY@ apgerdingtorfbe embhditriedt, ¢he winality e el drfigbimune r esponse
for preventlon sdjueRdls! 5 ed ri sk of cancer devel opnment
(i.e., ypenti vEml i mmrﬁyatlm Hed%repﬂtegghﬂghgrn’@@”fﬂeé‘ LSRRI IRl ancer
W|th ot he t her4[eeR Feqlenprsdthal lff&;‘rffmieahhmﬂerrecurrence after primary

~surgery., (ant| - met astjakihvg xpand . t he nunber of
CTL in vivo, thuys |nproc?‘tﬁ)gcdtfﬂ%ltérr%q¢m&[t Z%aésgbv ot ‘?B'Hf%g’tqféﬂ? of diffuse
‘tunors {treat 09t Sequepeas| are nrrestieddiosey pramotarddiistiamically ig apet hods of the
- _present i nvent iiGemaP§bdabngl dnt: atient that is
enhanced ex Vvivo prior. to bei ﬁglt%?gﬁggeslpﬁ&?ga&'af’%ep? dNeiREM™- bear er
(i.e., the adoptiveYntnpals dgambiyo ofdhe plucalitymf thenantipen seyuentes dte above
enbodi meni$ of ekfresswatfndla prorictenBidiadl conprise: harvesting .
serum from t he host 'alfter Ephe agm ni st rcg?l ‘6%5'3?%@ reconmbi nant virus. The
harvest ed serum shofiS% aC69IHRE fo Hietanmngireent e vinal gehdrae furthieg eomygrisks encoded
by the reconbiatlieast onkprsinotePhdied rther rise:
i sol ating anti bod O oAt bodi 3 ?gg?{snts tngP%WEI;;b(Péj%eg'gérnOfl{l?%fﬂcP'ﬁg'ng'ﬁst after
"the admi ni strat nt drcopigls F'&@Wfﬁﬁﬁﬁiﬁ@faﬁ Ieass twa h‘éthla@lwaw eitthe agtigem or
i sol at ed antl beet;uenears l&s(aﬁ-rp@’ aff i ime for further
uses. Fory, edog% aéglths unﬁé\mﬁ/]gfetﬁ%ﬂéer %@%J@E'Eequoﬂ@"ti%g and the
serum or antl body® ihand Vigs ingleda, hutam apt irm;edtie, lasiﬂmrpmhﬂleeathMack to

hi nf her sel f orpmnﬂtefr“aﬁﬂﬁélbawrﬁﬁnﬂtéraé\%o ﬁr&nofe? @gg_@ on or 't” tge event
ic agen y

of infection of th en as prop l'acti c ,
eliciting pass‘?r%' Fﬁgﬁ?ﬂch Plp@mhdi;mtm eprmbienaindyndutibe host may

be a non- hunarpromalef’@éuoﬁ%@tétl’tf‘c yelffieH or antibody isolated from
the ani mal i nmuni zeéﬁ ' reconblﬁ]an%%{ @ﬁﬁﬁgernay be used as a

" prophylactic or th fdéngatgéfﬂﬁ embod!mea&ﬂmdmaﬁnobanﬂgeﬁ@edmm& animal in
anti ci pag$on anay be 4 BEmBIKSTEn ath ch as.in the
out-break of bi:ol ogi cal vvarfarcgfangg rg EtStanoﬁ:.’ti%’ews ‘%gﬁ E?tH?ﬂe"!%e pr esent

" invention, théf&Sis provi ded .use of. a-: reconbl nant adenovirus of the

" of thepres

present..i nvention Dpt;bﬁ@lynma%iﬁé]&yléﬁan%J%é&gg&%ﬁ%\%% g&gugwﬁ%{loftelh;m .tl ng

~an i mmune respopse to a pathogen. Acco
present i nvent! rh’@?%t ?@tﬂ%@‘ffﬁf@dt Qﬂi@ogehlcanrusmd?dmenaﬂbleatﬁgnow rus of

Lo 5T o Sl e VAR ) 4 SRR 58800 "a

enhanci i of a host to H Vi
i en ‘l]i Y hv%‘ﬂ?%ﬂmphwﬂes tygedr Bﬁfpeﬂeﬁmpbx vorfis @pé@ Ebb!aym.@%

r econbi nant ad@rtmr Vietss, Atbdy e Byt act ur e of a
medi carent in : i nat i .on \Abﬁ %ﬁ@mﬂo&%% %\{]Igpsq%tpeﬁg-@ $HS81 i ci ti ng
an i-mmine resﬁ%??? {t'ﬁ 3?""‘55‘%‘@6@’@!4 dengiée)r alidppatitich®, /e D, apgect  of the
present i nvenvinses. there.is provided use of a first reconbinant adenovirus
- conprising a fi rstI H vV s&&gence ‘encoding a first nutated H V antigen in
the rrangfﬁacture of "& YrEgMLfhe emBodiment thetrecombinant virus s fshhee conbi nant
adenovi Bls  of comiirsé eneol mdRS RiniRR-SthiL ok Wt ok d conb nant
adenovi r us, atﬂgbgﬁn;gn sing, a- secongd HIV tﬁrfﬁga%icre% r?&%ﬁ?tﬁ'a’%"%toond H Vv
anti gen for uee™ ﬁ?ﬂr@ﬂi@uﬂoeﬁilﬁmf&tewlmsaexpmhciﬁﬂhekcorm ng
t-o anot her aspect of the present invention, there is provided use of a

. first reconbinant adenovirus conprisging a first anti gen 'sequence

- heterol ogous to native adenovirus and encoding a first viral antigen from
the first pathogenic virus in the manufacture of a nedicanent in :
conbi nation wth a second reconbi nant adenovirus conprising a second
antlgen sequence heterologous to native adenovirus and encodlng a second




It should be noted that nodifications and changes can be rrag%a(yn%@%e DNA
sequence of any of the aboeve-described antigens and |nnuno

03/ 038057 Wo/mByoRI6 PCTI US02[ 35112 stinulators included F&{ 5113
reconbinant Virus and still maintain functional equival ence o] mut ant
For exanple, wildtype codons for the above- described antigens can be

repl aced Wth cod that are preferred by the host to be inmunized, e.g.,
a human. The r ¥ ??%%MH‘F@UP%?"'WWFW \inabanfigepe Forf exabipleh éhepr esent
nvent! on. BRI BnRBGRIEN ML HEABNRAFESRYBLEARE Ltodn TSzt e an

exanpl e of how to copstruct genetic vaccl ne sent T nvention.
“Figure 1A il | udlFRpHimiled ta,inigpeukingg. intedpulin-teintedeuicn-12) B—Meﬂerbngen

carrying mul.ti nh@ﬁ@,@h(ﬁv@r@ %égp% @r&élgen | and Antigen 2 which can
be expressed froma ronof ér’ bicistronicallyvia a splicing

donor - accept or rrecr‘f‘é’ﬁp@!ﬁgéﬂthem@ﬂgtwrarﬂcb@mmmm:mﬁﬁnﬂstj}umetol Billustrates

~an exanpl e of. ae§haHdek arryi cytol dne
~ genes such as Il‘fé INI?Pa\#%JRJ mﬁg 3'%@%%?@% '@@Hng'ﬁﬁg‘é!g@ c@@ﬂ & rom a
CWI , pronoter °5m’:§" @!@lmwwratlwu{at@r sgauéences tivat|differ fromaeszeh othent ry site | RES
and a splicing donogy t 4 ALY d SA sites 20 Figure
1 Cillustrates an expgrsrlgﬂg éﬁ!?eggonst rﬁﬂ%ﬁ%ﬁﬁ@'ﬁ%@%&q\vﬁ%ﬁsﬁg W [!gating
oMt h an adenovE¥R{Ps3IRae A PiRmetenmpliciginenically Natan IBtedmt ribosdrrial entrytdite

shuttle veEct or oplidd. spitihg 8 gcééﬁ) t il ne and a
fragment that is dersllb‘\zéedgféhc??\n%t és}i\'ﬁ%&'l%egvmecﬁt"%ﬁt' %ﬁag‘i‘”ﬁ M
‘contai ns nulti fBURGEEM ﬂf@fgﬁsweaceszsaﬁgemeesadlﬂma patneterttodoriti d d- t ype GP
gene, Wi ch enfigiAprélp, two fornms of glycoproteins (sGP and GP), contains
a RNA editing mgnﬁ that results in un-edited and edited nRNAs. The sGP
i s synt hesi zed fr onf BgiPiggentdpention aiFeuproxides paeetiGhacsnas thatisk steshgf r om an
edi ted nRNA (hamd B mtm ines). Figure 2
al so depi,¢ts the gg |c%m%iéﬁgpéd%g%ﬁamgﬂémﬁﬁ&%{o pre\l}gnt the synthesis
of sGP. TRe RI\W‘E%P 'TPhlyageqomhinant vigts is praided aal gaoetit hadteriaovackiGs BoC UU.

Thi s nodi fi cat éliefin emweﬁmé I th
- coding only. for thg GP. Fi E%?@Q'f’aqg’?ﬁ??i&g‘isdwe%?”ﬁ@&m%ﬁ ﬁ']het he

i mrunosuppr essﬁ%@“ﬁ‘@ﬁ?ﬁ"d’és comegjses o plueityl of apfigen seqyences hatesblogaistthe Wi | d

bobtide. Fi gure chomoment @ls, ?%“V&’I"B""‘%o%’&% 0B F o5 35170
peptide, whict cgengpﬁp[resspog\;git@dau@ ofiths! hastariabantigbh seqieateoelsitingP, Fusi on

peptide;20S, lamismaunanasnss WRedtaPsdatti rEMbackl ANSRERLARE.flOT™I N Fi gures
4A and 4B illustrate rocedure used to create econbl hant adenovi ral
vector as a geeﬁgfﬁsﬁ'“ggl‘% bacéeriabantigen inhe hastanondnfectoniaif the st Mythiel | ust r at es
a shuttl e vectretortireht BiRGs. GheGatdmibi fiy rus an

. antigen, and a shut E@e ictor RAd] E%t}ng%ﬁ%ylpﬁg&?ﬁg ';Q&&gtﬁ’dd | L-4 gene.
 Figure 4B il | (¥PPREES R ”‘?fdﬁg !‘J”@l’glﬁﬁ%ﬂatufal%@mam&faﬂjenov| ral  vector
by 1igating ampathdgesicbaakridmakdasg Wi th a fragnent that is derived from 10
. the shuti e vector LAd{hEBOGP and contains the GP gene and a fragnent t hat
i's derived from t hd"ERENPPRNIG brgteria MRAEE PRY RathngeniobackerasthaficaBsand | L- 4
genes. Fi gur e phtholénis bede6r ds<:REP kX hed SRK i M&E%Bémﬁlﬁs&“ exanpl e of
~the genetic éac(@ ne .of the present invention. TR aviral GP gene is
15 expressed. c’ﬁI(‘E%'B'(‘BF"egﬁaﬁ‘fﬁ’@'ﬂvrﬁx}egﬂ@ﬁo’mﬂd@@n@bam is fol | owned
by INF-y and. WMS&@é@tW&M@é&Q?’n EhalsFr 51 gﬁff%ﬁt i s

configuration_allows for the exEressmn 0 hree.pro e|n Ha si ngl e
MRNA.  Expr esSTBIFNGPS MBY encodg let a'zfa'i‘t@fsc@'ﬁtﬁcéwe anfidey, edesecfanidrs@the pr onot er

as a bi 30ci. stpathogerﬁ@sécwértaeoréﬁﬂmﬁéﬂoh Wesedly @ second- bi-cistronic cassette
t hat 20 expressed I'L12 in the E4 region by a SV40 earIy

Ji_ELe two subunits of
promoter. Figure 6'ShBRSSntidfeationaiso piovides vatcinestageinatpargsiieasiatHl V ant i gens
in a gr oup oélicitistréng and long-lasting immune response to pathogemc parasites. In one

embodiment, a recombmant virus is provided as a parasite vaccine for eliciting
an Immune response in a host infected by‘fﬁe'fecdrhbiﬁéﬁt virus. The

35 . .recombinant virus oompnses a plurality of anﬂgen sequences heterologous to -
the benign virus, each encoding a parasitic antlgen from a pathogemc parasﬂe

10




Figure 7 shows relative titers of anti body agai nst HV anti gy déo’ba anot her
group of mice. 25 Figure-8A-C show | NF1 secretion from acti

spl enocyt esWOHI3(03888t ed from mi ce inocul at'ed Wi th adenovi rapc¥@gé@52i N
response to target «cell stinulation. . Figure 9 shows granzyne A secretion
from activated spl enocyt es harvest ed from m ce inocul ated with adenoviral

vectors in resp rrul ation.. Figure 10A shows
relative ti ters ?n%%g%gﬁ%{?y %BV&@ i¢ patigen Sﬁﬂ"ﬂ‘?nﬁéﬁe#‘?{m& ar oup of
mce.. Figure 1 lmushmonﬁl ditteicted agemrme@éraamtlah%y, ?F@g,ngurface
antigen in anot 03/ 03805

PCTI US02/ 35112 %‘?i{ﬁé’ﬁ%\&t ?QP%H"\?B "%f?‘f%'é’wfﬁ'ﬁ hostbwibayecsgwingst Hav
core antigen i rYlf@tS gTMIpcmﬁbmardmruan'gypﬁeféria&ybb@epﬂlcéﬁﬂnﬁhd:dh%)ettérﬁ§h§ of
hove el attve. {0y ey s6 rfufiERnul REaled wil Bebethaogutparesiin 10
post -i muni zat i 8¢ Misth Ad- 3C/ EL0ACAT300- G Figure 12B shows relative titers
postmboos: T . " ad- oo peTRel e ey TS bR e RR FRl e s o
anti body agai nsPatpgenieffacts aridiseases i@ hust lsudiDapmataria BAd! Protaxoh 80cty\hd h

Ad- 3C/ EmACAT99 %Fdsggﬁtﬁurﬁ%n‘éngvﬁs{oﬁ-{oﬂﬁ%mgg E%Hgﬁ:%%b&%yt ﬁgal ns't HI VvV

Gag in mc¢ vieek -1 nmuni-zat |
Ad- 3C/ EmA T99 EpxopEsgay Erichomonas) Weishesniat Erypéndsbmageiﬁl’cﬁar&bésﬁsws f or

serie. 1 mce at-rmg}-‘, 4Thé5 r[gmp n_and week 13/2, 14/3
(pri nel boost) post - a se%’gnélgg’ig?ﬁ ocu g‘? gmayﬁ"ﬂ%ga ALPR eﬂ?g Fi gure 14B

shows the resul ?@CBWGBWOGNWVW%MBQWMSMS SECombiAations Greds, week 2, 4,
6, 8 post-immuni zat i1y pbddnt ﬁ%rﬁﬁn%‘ﬁﬁ@ﬁdes&fgﬁg%ﬁ%ﬁ@?;QO\F’)?%%&}E%{I SPOT

results for thefour mce in _ t with
'Ad. 3C. env. gag. 2¢uts Hhevisalvesringsmidhe preseit iSBaion: eRhel gharhaseutidze f our mice i n

1 16A
Tl st ates & ShmFepoR fiay ATV 8Pl ittty diosBR¥et et Alloveard Shut 1 o
vect or pRAd- OQF%Phi@acﬁtlgélW@cgwaﬁw B@memmwsenx shuttle vector -
PRAd- ORF6- cv-  EACATHQhGrmaceatidat Eﬁﬁ%ﬁ"%ﬁ rhay A1 lﬁﬂﬁﬁesgbﬁ@%pg g_vector

pLAd-3C. Figure 18 illustrates a e vector p "T.R-G Figure
19A i | | ust r at e RUIMERtiRG the BRI Tespense-to tewita| amgew Asrprassedjfadm theFi gure 19B

illustrates a $B¢HnﬁﬁllﬂanY9’?dsorE>@Rﬁ%ngﬁ%a%d\)a§tfng{1 ﬁ%{g fis ﬂé[nug gtes a

shuttl e vector L@, EmMAC. T. R 30F3 tle vector
pLAd- EMAC: sCalmetie-Gyetin. andetoxin lnmqlvsecmdmrkepmdmnﬁb@tc AT300. T.

Figure 23A i1 hembajsn, ﬁ]té-l’éuhhlze gtser Figure 23B illustrates
‘a shuttle vector az_g G‘M‘« ar&l—%g WO 03/ 038057 PCT/ US02/ 35112

“Figure 24 illustrat eﬁfeﬁﬁ'@d@@ﬁ't'@'bﬁis@fﬁ}@w tedtitisn Fhesenkiistriayciheldde amsert by

'PCR. -Fi gure 250hé btibFelR8ings S €420
_ illustrates a shuttle vect gr pLAEIQtM ﬁ%/%%%%ﬂ:]—]mure ﬁ’ﬂ"“bF‘Fﬁ‘H{‘P"&%s a
shuttle vect or CYRRRRGRIERL delivering Ahe vaucipgte atmet dndyunsztdwtcessmhahlattl e vector

pi  Ad- ORPG- pl?émﬁeenerdeuﬁé the vd&eind to tes a shuttle vector
pRAd- ORF6- pl7/ p24NVB u@g "1 us'lté?g{gs a shuttl e vector

pRAd- GRF6- p17. -Fi guT'ée E’Q&’?tI'Wvﬁﬂﬁqneﬂ’%l)"&wdﬁmmtmwmrteohamihgcthéRFG pl 7sec.
10 Fi gur e, 28C inrhutyTohbBostwisites Fécem\ﬁ%hpxﬂrue%ﬁ@esgﬁﬁ%% Figure 29A

illustrates a shuttje vector PRA ure |1Iustrates a
shut t l e vect or pRAd" @ngnmggr&gt the method compﬂses admmlstenng to the host a

o - recombinant virus in an amount effective to induce an immune response. The
- 30 . .in the recombinant virus eompnses an antlgen sequence heterologous to the

expressmn of the wral anfigen eliciting an imiuné résponse d:rected agamst
- the viral.antigen and cells expressing the viral antigen in the Host' upon
infection of the host by the recombinant virus; and an immuing-stimuiator
.35 eequenc_ehe_teroiogqus to the benign virus that encodes an imm’uﬁd%timulatef
- whose expression in the host enhances the immunogéhicity of the Viral

‘11




Figure 29C illustrates a shuttle vector pRAd- ORF6-p24MB. |2 -B

illustrate a process of construction of Ad 15 Em 2xV3m pl17/p igure
31A-B i | | uswpas/messesmpr ocess of construction.:of Ad- Em 2xV3g?,e%/ﬁ%@Bs§{}gure
32A-B illustrate a process of construction of Ad- Em 2xV3 Fi gure

33 illustrates a shuttle vector pLAd-E10aCAT300.2xV310.T. Fi guré 34
illustrates a shyk Er ACAr V3m T.R.  Figure 35 illustrates
a shuttle vector é—%&d -‘é%&%g{g'ﬁan I'—’l"ﬁu?’é‘yg@)é‘?rﬁplbﬁ%ﬂ'%ﬂ"@%ﬂ% lsmmneitmt\aedtor PR
Ad-ORF6-G Pl. Fp eeswngmammamsaasadméuwmm%o %25 Fi gure
38 shows DNA segygnce encoding Env/Tat/Rev from H'V-1 stral n é 0. Figure
39 shows DNA sequence encoding a nmutated IL-2 (IL-2aX). Figure 40 shows

DNA sequence encodi n'@h%lrermdlbfnaetb/uﬁavndyﬁteﬁéaﬁméﬁm Qoéf'vﬁlé{]g 41A shows

DNA sequenge en ﬁxg,}i“:g ure 41B ws am no acid
sequence of theﬁf 9?%%‘31{3;&{'115}3?}]3@530&}9'9,! rmmbquweme encodi ng
Env, ~and full Iéﬁgbﬁaqfauni%tﬁ@dmme Hélsgmaméﬁe%hﬁ% /3 HS(P&@ §|ECOd' ng.
EmAV1, 2 AC AT. TgiRey 57 PCTIUSOZ 511 lg re 44
shows DNA seque?lce %ﬁ%%"él n m@%ﬁaf){g‘%@g reapgihs rretal erle

encodi ng EmAC. Nedmipipigatics. 46 shows DNA sequence encodi ng Ef ACAT300 T

Fi 47 sh DNA | 5 48 sh DNA
slegﬂreﬁces SfO\\I/v:S% | oop ﬁ%ﬂ?ﬁg&ﬁ&&%gﬂnge z@%mﬁprqy%gg%e%hams‘@ﬂloﬁ\?g 49A shovvs
DNA SEQUEI]I e eriE‘H!iIPNgoﬁaa heslitd & pathBgenic vinlsugihngultipit bhiigdas 298e Wt 0

it S ade Ve abnee® s A B TR %@H@@s&hégmﬁ%nﬁw 'pSZ' T
natural form . e@’@@l”@tt@d‘dﬂmm!mmmﬁmmememwnimmwfﬁs&ﬁiﬁﬁsé@ay . Figure
50B sh f ted f

T A Ao S e Al gblk B lon' i eechmmcsbmionon
encodi ng pl7 i A Hakantigen ff@'fﬂrﬁ Patmamsfmmsﬁndfﬂ%rmj@ oblﬁgnd form

~respectivey. Bh Sedtdéh | in natural form
‘secreted form a?c?hngrérbra%g% i g"r"?lnﬁ" (/%‘Ft?; '@ﬁ#’@ﬂ@b\ shows DNA

sequence encod?ﬂ@eﬁﬂdlcﬁ”ﬁ@mﬁ@ngﬁmmral aﬂﬁgeﬁﬂnﬂ@tlﬁﬁt rihfedfich SRAPT ane.

bound form. r eEpRGY ke 2 o acid seguence of p24 in
natural form E‘@Zet edeﬁorg)}ﬁr?]gh{;ngé ﬁn%ran@bﬁ'gﬂ{:‘ﬂm?&?ampr?féﬁ%’&q vely. Figure

53A shows DNA €& HE‘@"C@mP@tﬁnhglchnotmau#e melignavicy matlnaly AckoctddtityG ade V3

| oops, and Tatme%athﬁggmae,@ﬁ@m am no acid sequence of a nodified Env
i ncl udi n%g multi-d a | oops, and Tat. Figure 54A shows DNA sequence

encodi ng“a nodi fi e@lﬁwallm&wewrgblnmmms (Blag dertheB cormpmmse, onbadr maed Rev.

Fi gure 54B shdwsnuablish: i.ed nv including 30
nul ti-d ade V3 | o cp;fep mﬁé&eﬁﬁ%gﬁgﬁ&@é‘%ﬁe{ﬁﬁ% BRK VEeiehce encodi ng
an HV proteastcgfes amﬂ'@@#@‘mf&tﬁwmsawmsaom th the jostiepfafdesaie H V

protease Pl. nlﬁnmuégb o‘fhfév\ﬁra@ﬁ \ﬁquence encoding H'V Gag-Pl. Figure
56B shows ami no aC| d sequence o Ig ‘Gag-Pl. 21, 2 May 2006 WD 03/ 038057

r." PCT/US02/ 35112 fFY?}lﬂﬂefhsve@h@wemnnﬂthwdasfprd\mdffb@éhﬁ&ﬁcﬁétﬂeoom from,
nul t i pl €23V immunity of a host to a pathogenic virus by using multiple recombinant viral

vaccines (or viruses). Multiple recombinant viruses may’ carry different
antigens. in.each recombinant virus. The multiple recombinant viruses may be
admm:stered simultaneously or step-wise to the host.

The method comprises: administering to a host a first and second

‘30 , reoombmant VII'USGS in an amount effective to induce an immune response.
The first recombmant virus, comprises: an antigen sequerice heterologous to |
. the first, recombmant virus that-encodes a viral antigen from a pathogenic virus, .
: expressmn of the viral antigen eliciting an immune response directed agamst
the viral anttgen and cells expressing-the viral antigen in the host upon’

35 . mfec'uon of the host by the recombinant virus. "The second recombinarit virus

comprises: an. immuno-stimulator sequence heterologous to the recombinant
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clades. Figure 58 illustrates a shuttle vector pRAd-ORF6- Gaglplgl E)%EG Fi gure
59 illustrates a shuttle vector pRAd-ORF6-Gag-Pl-RT. 5 Fig ¥

il lustrat esweoshasod7l e vect or pRAd- ORF6- Gag/ Pol . Fi gure 61 ill'('ﬁﬂﬁ%ﬂ&é%ﬁ? a
shuttl e vect or pRAd- ORF6- Gag-Pol . Figure 62 illustrates arig shuttle
vect or pR-Ad.5/35-6m Figure 63 shows various enbodi nents of chineric
vectors having t.he. i.ndividual, domains of the AdS5 fiber regions substituted

~with the corresfBRdMENCIPSARRMIBOSHmates whpssexpresgiasrn thecheet May 2006 WO
- 03/ 038057 PCTI Usihzhassithe irhklinddemiRitPBERRVPA by dar l'iirét'él}ﬁ@léo% The present
co

i nvention provides genetic vaccines, pharmaceutica ositions including
(55 embin 3

t he vacci nes an FYTYFES R R beyreplication-inggapatent andnatcause of a

wi de range of  patafigancyg naturait eSsochheritvithithe ?étﬁogé?ﬁd Atk iBfhe hbBE geneti c
vacci nes age recorrbié%ant .beni'gen v'ér(},;ses hat are replication deficient and
do not caule mali gndE9dnNg iPHze pracdimentythe;fifst aRd seqendverambingnt Wisusi ng t he
geneti c vacci nesayle afebgrigraeig, sutk @B réplitatithitcompefit SidHoviiy. ﬁherior-‘f ection
in that the antésg&g%}s% exqtzmgb y.the cell infected by 10 the genetic
vaccine is presented ot A0 it elreurus. 18rnas simalex iruss Alpha

~conf or mat i on" antuiVemeieksi Beuios EficepREINE (ERY VI3 8nd 0SRMiSAe th the
conventional "outsidesln a&%gactﬁ tOf vacci nation using denatured protein
or virus as a vaccitaondlyy A secand recqrabinand Misses Maydiepr essi ng

mul t i pI__le 1pat hoeplinationeincoryestent adémﬂWké.Ws@@;bﬂUn@iﬁly, BAé Bpﬁég{)dt BhECL | 0”]; I'n
particular, 15 i : eni c_antigens .su as a conbi nation of an HV
“envel op protei ﬁgw@hvrgéoﬁ'ﬁ&@%&?fﬁﬁﬁﬂay&gﬁ@w[@é?d%’?qvﬁﬁ?aW thgolge or nut ant,
“can be: expr ess &y bsyrecdmbinard Gy, B&M? vivtis{ t&rot/ims]?hélﬁ‘abé Sﬁﬁ)}lel-quﬁh% jl(]wgaral y

i mmune response;, product | of, apt] _.fromB cells, helper T cells,
and suppressor QLFS%EF?%T,BW'%”“ %B@%ﬁ%&@%@n‘?&%? VBE®duci ng cyt ot oxi ¢
_Thl yrrphﬁcyt es ( CTL) Im@t dnother emboireeit 4 T:uaihba iémoﬁbﬁﬁfbréﬂﬁérﬁmgshe Fijlrt Iher ,

t he pat ni c; : t IS ..nat.ur xpressed as.an_ infracellular
prot ein g%ﬁ bem?rrrgltc’ﬁ@i%g r{a’g{tﬁ@.pa@%@?e? h%ﬁ@ﬁgﬁd”?@ﬂﬁ%ﬁ' admpdisitngte thene cel |
surface, thus bestegecqmidsantviramandme amicrg Biminto-sdM6uBBRY ' Thel Tune system

In addition, t i.nf by t enetic. vacci ne nmay al so rel ease
hi gh | evel s of @Oﬁgbkﬂfemu? ﬁ']ieasfcehgyé{y&?ﬁ?égc '?ﬁ"ﬁlv'gﬁeﬁ&ef‘ﬂ@%ﬁép%l'“response

of the cel | un@sHcular tesecimitnant sirusyconipriats oriedrendre @ntigeitsey@éndzat causi ng

pat hogeni c ef f ggt, , o .aken. b such- a "signal of pathogenic
viral. infecti @‘-ﬁér?lo?ﬁgé %gtgg?%é%ﬁ%hne%g\;}'?f@}ﬁt ﬁﬂ%/ﬂquonﬁ O Y BAGGCAFHIA® def ense
?ﬁai nst Ez_ﬁe anﬂ‘?Qéﬂ?%?@@@t@diobpfmla-@_ntiga‘lmli‘_bifs:brgiﬁiﬁhune rEgtﬁ)“nieéErr@Gteq ‘nha sense,
e, genetic v : esent invention behayes 30 like, a "sheep in
‘wol f's cl ot hi ﬁ@dggtrh%sagtrt{gl n%ﬁﬁ%g\%prrs '%%? gatigangn h?dtﬂ?g%onsmﬁesm i mune.
response and ydthetmst buths legombinantaizts. The ndeambiisheatis it paferstlg  pat hogens
ean ot -onty. nebIRSiHERbomglEn{ 08} AAbue b Hefinatiey refrdh Sisrbetet hogen
B it e
_ i nf.ecbson. qfs ki . W) 57 2. B PC n
ot ment FLUMBRNBCARR and ExR i, B Racficlatien o el an

one enbodi nent, a recont . T i mrune
‘respoitse in a host Acaerdingdd thisemhedivintythe ifimanc-stimolaton ARy béignys conpri ses:

an anfs: gen -’ seguidefs et &4 . I nbi nant virus.apd . encoding a
viral antigen from aﬂﬁﬁgﬁr%ég%ﬁgéwﬁﬂﬁs&%&?@f@j@? Sﬁ"gﬁ’?‘ﬁﬁﬁsﬁ%x theanti gen
eliciting an icAkinfast A secadibirent ddisa Peafarsbly] the ivinuab-samtilage s #and  cel | s
expr essi ng- t heyiikd!; - oen . | ost .upon . infectio -,o:.--t,gg gst by the
reconbi nant vi %s‘héa{ﬁg%‘?\&ﬁ%ﬁhﬁéﬂg 9?%&5(‘89 "Egd[]{sﬁ@ék"?_fgt '8;’359 'E)'ng to the
“reconti ndht vibristeriaron, dirderfiran yanterferonwramiloaytd edicHy siRAENG FUASSI on in
t he hast enha he. 1 iclty.of fhe viral antigen. The reconbi nant
10 virus is rg%ﬁ?&ﬁoﬁ%@?@h’%gtﬁ?fﬂatﬁlgg@t_?foﬁn%ﬁ%@nﬁtl?@sﬂiﬁrﬁﬁnancy
~naturadl |y as3bepryokite maylbetduenimistereddeo ttes hoist 'ﬁ%'ﬁdﬁhbh'ﬁuﬁf@atprbtéiﬁ anot her

enbodi ment, aegs eRRI.L VEUS 1S . provided as. a viral . wvaccine. for
eliciting an ?%ﬁ@@gﬁ%ﬁ\sﬂé‘&@ i"ﬁ °r%ﬁ'|‘%f1“61°%ﬁ'&%bﬁ ferriablg excipigats-

o Alternatively, the cytokine may be administered in & form of expression vector -

35 ~ thatexpresses the coding sequence of the cytokine upon transfeéting or |
transducing the cells of the host, EEEERE
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) inventioh is FEEH

infected by the virus. The-reconbi nant virus conprises: 5&86%#%
antigen 15 sequences heterol ogous to the benign-virus, each g a

di fferent vwoab/mnssasti gen fromone or nore pathogenic Virusgs nﬁﬁﬂf?ﬁ?'on of
the plurality of the antigen sequences eliciting an i mune Tesponse
directed against the viral antigens and cells expressing the viral antigen

in the host upon inf he t virus. The

reconbi nant virus na‘ﬁ?t eraw%Pge%%g?g%Pﬁ%@Fpgﬁ?ﬁﬁ% ﬁﬁ@f’%ﬁ!ﬂ and not

cause the nal i ghehed maydurthes Cnmpm%laﬂmum@‘u@tatmmtﬁe rebembpiniitepeni c

virus(es) int t t Inave ntion nbe used to

i mruni ze t he @gtkﬂggbgﬁ %@ﬁg mﬁdé] @{sgt %Cﬁ)a%#%%%ewg alqn

pat hogeni ¢ vi r Ugermkipan vigs lsmfﬁfe@bhlmovdlz;tm:seyeal sieais E»csévienaﬂmomhpe 1,

her pessi nphex ViffebfhelpHnta atitis A

B, C D and E Vlel’ us?es orfmggétﬂﬁé& ﬁl:‘i‘ch?{é erl%y ﬁl&“ﬁé‘kézyﬁgﬁﬁq'ﬁg

tumer cul oses arR¥ainghipfectiersoran ¢fﬁ@¢l0$l$ t@h@motmbldma‘se(shcemsa@bpf t he

present invent ijgBet a S | eic acid

sequences encocil ngt%n%t%fﬁﬁngéﬂgavﬁbgybewe[pﬂﬁeén%a%drﬁﬁﬁte%ﬁer%%% enorre When a

host is imuni 2@6‘“5?3@91@‘31{'@%b@ﬁiﬁh@gulaemfewamcfm example, ence evenesdvechiby t he

- . reconbi nant VII’ Srs. A fa |4 results in
expressi og y{ﬁleﬁsw rglrégln'???r@m ﬁst‘é} rdgéeﬁr?[]b %ﬁt%}?ﬁﬁué%?tfogdg Yf the

i nfected t&l1 t@?ﬁf@eéﬁﬁ&’@ reﬁHrQ!ﬂ ﬂtetfecwnlmaantamus gdministerdd inth@ by a

strong pronot e@nnﬁmmn%t,gﬁn be-mai ntai ned at a high level. Upon

recogni zing- the |arge amunt vi ral antigen on the cell surface, the host

'35 i rmune system no §°§°r§iﬂ196ﬁ§“ﬁ@ﬁ‘té¢|§b°\@@hmmeriteof/theahethmdst then, t her eby

24 2 May 2006 Weried fspRiaRerobigrisé) \ﬂ@ﬁ&ﬁénﬁgw tﬁél'heg ﬁ?aneﬁéyg#‘g@ m“”“ 'ty

~agai nst, the patho em cC virus from
Conpared wit h PRYAYRF 30 sagie of differoni astigrndskasdhatdpethose) eltcedecblnydhel ns

expressedsby bagb@birdnt YRS tThehidshirde expressed
from 5 the reconbi nagt vir ug 8%51‘9 t&%eélr?f%ré%gthk%%%I%s?ﬁgn mcs the
natural viral SYHRPIHAN vestar tt'lat§l<¥?"9%ﬁeﬁrﬂé3 aifigenishuporoinansfeasibaottie gelix ei n

vacci ne may. noin taslRgdt. the native conformation of the natural viral antigen

~and may not be properly I'ycosylated in the bacteria, yeast or insect
celI's. Wien such a 'F’QBP UR9 tpnyctifle shove iemborisnnts eithe anetirads, thhe host

this antigen i membewfaﬂwérrcemphé@ adfhiridriigs o nddiS d2eshg .%%bnﬁnbmlﬁl' S

conventigpal "aqut g approach often does not generate s

| ong- | astT'ng |Y¥Wﬁi% JEEIUNG TesNGRES R er fe I’@'Blmlmnelétdlan@ﬂﬁm ofgenl ci ty
of the vacci nethﬁhdsmmﬁhn@s@@téﬁa%ﬂh@f‘edo%:rﬁh%ﬁls@sVaCC' ne by the immune
scavengi ng ceI I s Irfgpconlﬁ St genetic vaccl ne of the present

| nventi on, t yegl?rﬁﬁcﬁ%ﬁec‘?ﬁnp'ﬂgm Ve sempasastesedond entigeni gen by an

~"inside- out mqbames‘mm a'EB@oﬁdﬂa‘Mgeﬂr!ﬁét%eﬂlffér%n ‘i‘ﬁéﬁ;@t fg@ﬁ infection of
“the reconbinant virus in th host ) etter mmcs the nat.ural

" production andCBPREEROTIERE Brthe st rewma!na@tmmgadmlrweneﬁen retpriowani ¢ vi rus.
By using2& reprlnmatzam PReRTRAY, IS sebohd Bnldiiselieddd Bt enaLaRgr cad! N9 20

beyond. i ni t.i al ’%/? f%PfCt ed &lﬁl | s,” the @‘ﬁesent I ven ion-dramatically reduces
the risk of igen as thakencodeq by e dirstianligen spaugaerbutton oy usi ng
replication- mt%&hm éérlé@p&ldrléébtﬁpelaﬁdie %ﬁ%hﬁeﬁéﬂ‘&%bﬂes based on live

vacci ni a vi ru can %R)cate in host cel can i-npose a high
| evel of st re B‘ﬁ“}’% s¢cond aniigenpaykhen diffierany typeaad antigenetompdeat h. 25

Mor eover , corrw@med*rét@nt@@ IEample, ﬂhfe ﬂ,@laﬂggé}; E&@@lafsﬁﬁaég x‘o{éﬁ%dd"e Vi rus

as a vacgl ne, thedsa&‘?cesg of makl ng e genet | accl ne present
‘aen %@@lcﬂ%ﬁﬁreﬁ‘?"‘tﬂfﬂéﬁ $ame er gifprentpatbegest peopl e or

ani-mal s demand. Iamm&fg&o@hyuﬂﬁéwé\feemduﬁéﬁtg'o? .ﬁb{ht}és%es”c“ as
_ EboI a Virus and H V'U?!fﬁ’gfﬂe scal ¢ roductl on of "aftenua orinactive virus

.30 from t he RS BLPRIEE: %ﬁfﬂwef&ﬂn@l%fge hostoa viral veetol prionfent  and
peopl e who haowbuerehiig of pist ivd sdifinisTHafon’d? %ﬁf’ﬁf 2 HhoVé EHBoGinehi 6 ths esent

i nvention can._ be, use mul ti p anti gen sequences

- si nul taneousl {F@?’BFH@%@“@EH@"\%WF&I"W%’F@Q efferigof thqm@tswmm systamvi r us fray-
-encode 184l ti pbetereteabiRakt It PRIGANP, 1 Gitd DeQbr é%g@-ﬁﬁ %%@?Pég%r us, f r Om

' gbggerent. st r%c'l%:s%];hon oftﬁe recoﬁ%nggtg\ﬁrrtlllsmr uees |
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- effects on the host.

PCTI US02/ 35112 from different antigens fromdifferent kind Qf aviédbﬁes; .
bacteria or parasites. This enables the vaccines of the pre%r’f’t I'nventi on
to be utilivw@d3nasos7nmuni ze agai nst a broad-spectrum of vigMgEsa84, ot her

i nfectious agents. Since these nultiple antigen sequences are rearranged

in the reconbinant viral genone, 5 the risk of potential reconbination of

t hese viral sequenceg, Lo ener at e gFﬂgeat hogenic virus is virtually

to 0l ( /
el im nated.: The genet' EVW%H@FtH%m@( TRtNe arogeny,ofdhe rasambineot viuef er abl y

express large eﬁmqmnmé._thwmy@ctatmayjb@ﬁ@rw“d@?ggdé}ﬁwﬁ;%t%éB?A?d)n a natural
process of i r%eha@;?lit QD i LS | nfected cells display viral “antigens on
their surface in fhe> o eeBRPiagt Visks {Sadqnasically madifisd #d5. whi | e vi r al

gart: cl es are digest &gtimaliythe ﬁrabbeaﬁ&m Cb? Iﬂiétviriﬂ%elaf&sée@ﬂéﬂgal el I's which

i splay anti gen ciat.ion.. Wt - recéptors. Tn'response to
viral inf etc5|t i on:ﬁ'olgmﬁ ‘g?’ﬁ'?srfgﬂéﬁacgfﬁeé?ﬂt&ﬂ% oF fliecreporrlipant vigws are produced,
resulht-t- ng In ia exampig, ﬂmmmﬂ#binamdﬂmlnhaﬂti’@ragérié’ﬁ@éﬂ?%d’ifféd%\'&?v\)ﬁefé% anti gens.
At the. sane; |la : r mory.cells 15 renmain to defeat any new
infection. In vg%?fr%’é\{%%g’ﬁis tﬁ%l“ﬂ%y‘?%éfl %ftae‘?f“ﬁ&?ﬂ'%mﬁ’d@%é@?ﬂww vegler protein is
qui ckl'y cl ear edsésglypé ethenthan &ds cler exupnpie, seltype 1-4 BEEEAI It idhGtediREESS, ONly
MHC-11 antigen SEn |0 ccurs d the t oki ne-rel easi ng response is
absent or . reatgg il nétrqrigés%dgs OveEd gnajégﬁﬁfs,meldﬁ%/tﬂ dso i within dhe seoppohse i s
gener atedldnd flwinveslimry cells are produced. 20 In conparison,

co- expression of vir fi an tokine fromthe. reconbi nant virus of
the present inventi O/ﬁé% ?8?%3\‘%’#%"&f@ﬁx&er?acﬂ'tﬁ?fspt\f%&asﬁa@ of the host
cel | -to viral imefehinant virys. piresamplegthetrecontbinzge in@inay) e a geidieaR of the
~infected and pry | f. 1 nmuno- ulating. cytokines. Wth
the high |evel srﬁo* g;?doi?ﬁ%gae%gggéle\%cw Erﬂqq{@ggf’gﬂmégﬁgﬁ%syﬁ?ect ed by

t he geneti c' vactupdetrovirgs Hespes simpiee visys Aipha witid, Vehezdelani ' to nount a

strong regpons e _ |ting in,a |onger-lasting
ntty s S Caro MBER R BMbE o Pl Fesid Wt e e ne
mmics the nat@fariseahaterdlegoschiigen séquensmatrefpeatily, the virabvedidienayacci ne

itself is a bery Vi ; t. .have -t he detrinental effects of -
t he pat hogeni C'H\?Iﬁerﬂéé’é 5'@?9%83%8%%8?%?65@?@5'#’6?:Sac{"%antcﬁiﬁﬂéﬂﬁr}ﬁo'@fh&us such as
H V, i nfl uenza afigafssegrenceRiapied byi the sedoabiranbiimsnd i nruno- suppr essi ng
effects on the' hos ol Vi ) the i no-.suppressing functions
of the glycoprotei n?‘sgfd%?@%w‘apé ﬁ'é%t"’g‘/&‘ég@%\ﬁsﬁa%?‘ﬁ&eﬁﬁé‘é’@%& nventi on,

t he vi ral?%ant i §asedeniienativeagogenitor etthi yecohbingahdiusc Fupaeinpie, ifther ef er r ed

to have its pahhage p . 006.. WO 03/ 038057. . PCT/ US02/ 35112
suppr essi ng reg?@%??g%@? I;_aécl: i%Qgglglg%g%%gﬁseaa%gﬂ\gﬁsiyq?ﬁgl?%\gragecqu{e pr esent
i nvent i on ‘behalngy bejaehimerioarespvilus typs! § witlc tertan regions pf-ias datkbiget he vir al
antigen to. i by i | _ yet npt causi.ng detrinent al
g Won PR, & MO SohESRANRG 1llhs Rim BRer SBER AR vent | on The
present i nvent PURYPEs.dforexamplet ibeihecknobsshafaandfompentdnimst érather es of  a
native paghogepi b LKS e WG L1 eld 1 00| no- suppr essi.op .and ,
pat-hogeni ci ty,ﬂédﬁggﬁ%gﬁ%qeﬂgqﬂuﬁ‘g}pﬁg%#aq%é %@h@%@?@%ﬁﬁ@"w%ﬂ@, whi | e

not - 10 bei ng i o théhackbpna fromadgaovius serofypetii4)mnd BHE1. genet i ¢ 'vacci nes are
repli-ation inconpg i bvEevipuses into which one or nore DNA
sequences encodin %ﬁgbttl)drh%“ ’?%q@{a;g&%r?ﬁ%gcg A e?qen‘gé?qrﬁd into the
regions of thehejerplgous artigensequsnce epdintimmhurtosstiniigatordequéncsiwhich aise
reconbi nant  VvifhEsa@sik 8 ‘ VAl Lgens. and elicits a cell-nediated
i mune 'rﬁponse in v%oﬁ%@g@géﬁl@g 'gg%ﬁ%ééglﬁﬁ%"tgm?gens and cel ls
expr essi @ t he ant i'gJeraetheds daserikathalwivemnay beaised Sarppeveatidn oritraagtméi. pr ovi ded
for eliciting ciiseh8ERINA e ' Waele pfected by.the virus, The
reconpi nant vir us corrgﬁitie?g?mgﬁsgrﬁ%@gﬁeg-'tgqelfi@{@gﬁ%@?é’r@ﬁdﬁ%@b‘?@tt he
reconbi nant vi\iyges ¢fdke peesetidwentionineybe foreithentplophytadticer ‘thegspeutic™vi r us,
expressi on of gduishs¥l WAerdFodidd iceld i g -an jnune response directed
agai nst t he 'vi‘drugtlﬁ) Sant'i' geen?n& gnd. .%gﬁ@édé'%&éﬁgir%"%b@%wpﬁ'3ﬁ'ﬁq"€§ﬂ M1 the.
host upon i nf &¥ange QSany Rempiget The prophylactizadhinisaionwf thesrecamblinamt |
1 mmuno- 39 mul e sSOVRTSRE Q9 dkeconbi nant virus that
encodes an i muno- st i'_rmlqgt or %ﬁg’%ﬁgﬁ%?@%b%%&?eﬁtﬁﬁ%%g%%_ Beiffances the
i munogeni ci t YN RTAWded thsrapguficalis the TEsembipeliolvinus isyirodded/atr(osaftes)
" repl ilcat-i on-inconpetent and does not cause a nalignancy naturally
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associated wth the pathogenic virus in the host. Thee recog‘gl naﬁ? Vi rus
may be constructed fromany virus as long as the native pr o
rendered replication inconpetent. For exanple, replication-inconpet ent
adenovi rus, adeno-associated virus,:SV40 virus, 30 retrovirus; herpes

si npl eX \hg YssePbr avﬁﬁﬁioﬂl'@m t%c’i:&?or'@s\égge ?ﬁ&dthhg)reggﬁﬁv@ﬁt%n% be el nant
virus by insertin e viral antigen into't regi on non- &t a t he
i nfecti V|eﬂt9’=‘r6f'°rtt‘l’lg‘e eatcHHsH ﬁé‘l"ﬂs“r\?ltq ﬁug'seaFﬁé?‘é‘*Ff\Sraée"t ot aﬂesthrffétfaétPf‘r@ﬂf’Or hat t he

r econbi. nardgreskibnlsf thkoiRectidalor Higesge.t he pat hol ogi ¢ regi ons of the native
progenitor of th vi.rus:. but re ai ns |t$|nfet|V|I the host. 27;
D oy 2006 vio"03 538088 ¥ gridgary € Shorp S 37 e brBLE itk VBT Rene ¢ he

r econbi n&Aloyed ifscanstrygtiore gl Fange Wlﬂﬁmd@nﬁé@rem sedeeroes lensndinfHemereconbi nant
adenovi r ypedak dnh@nﬁm%uﬁstltuwme%ﬁﬁbn%&:&bé eﬁéodlhg Uil aheRis oY ofaRd 1 gen

expressigp that provide strong stimla stem The
anti gen expre et sb8§m89ts eeif éem'ﬂg'gﬁr{té'ﬂ’wdmg\'?P{‘ff‘g’glt%gé‘gé lon o d

di spl ayed:man-spévificianfigens indthe dbstshould glicitmpedifledinmemartesporpatidtgu@mrntonfiect ed
cells. Tfﬂht&n@;hﬁﬁﬁad crbflel e g &é?lc&ede\éééﬁfnénm@r tp?é%ntiv@ MGMEaInB‘rQ 09% lul ar

i muni ty aal&g El}ﬁntedcell and is conp ete%/ acki ng

convent i &R canrR MR s t*??l’"é’et'fg’édjre‘f?ﬂ? %‘@erd'seP?Fe’eF'éE"@ﬁ%l nant
adenovi r eferrpagnaGurgeiyr{rdienetaidati vatdiratiag,| dr ais whodt fo expandvibe yupdrenCTL

anti gen- gy &s& %usn%p?&/knlgsthef Qﬁéé\&rness Fnh&aﬁlgﬁﬂﬁf%'f %%E@gﬂnﬁm% é&ééﬁméﬁ% al.so

carry genes encod | muno- enhanci ng ytoklnes to 0ost i Mmunity.

‘Mor eover EStf"H'éhqdéi‘fﬁﬁ‘Eﬁ i Afditiofd bR GRAtES Ohihiy Preaent ention may @bt a8iiMmEYe and gut

epi t hel i adspask lirsaipatidntineinis enkaided b eive biar €o béigy vareimee baekytoe @bl ver ed

t hr ough Bé’a?@rl(neslqﬁ@é(doglrve?rﬁﬁh H}%% | on. 15 In addition, the reconbi nant
ventro

adenovi rus of t'h n should be safe because it is

replication-i ﬁl?@)ﬁﬁ@[‘&'mto anp ef etabpys akadimentst af drenmeiberse fheemetbgd ey
posi t i oneethértolpmseEharvdsing QefrurE‘ﬁ'oﬁ]Qm K3t Sfer tHRCadRGHANANG 8f She rEBSnbinant

of the. iAol BB UTIR IR colfan At RS Ve GhBBEIINT® {he

het er ol o@@@!ﬁb'mvlg@n sequence and the inmmuno-stinul ator sequence are

positioned, i opidagiyEhe nfethod Wayﬁﬂ‘th@ﬁ&in&'ﬂs@ﬁsok% Qfﬂ@m\ﬂr LibodidSdmst he

het erol o Qus antigen s L{e% 9 nmgo stinul at or _sequencear e
expresse ®PRRee f%’ﬂ%%?@? FQ;‘P%F B ‘%‘PN‘? recomRinaRt Vs, Jih elhiarl’.‘i%%%al entry
Site or serem rdgolateci amfjbadliy rean de ctgpéd for ZBrtaie périds sfrtimd e fantter @sss. dor of t he
viral ant ;.08e0% §dafny RIR4PCTINdE cah %rvgﬂaié the hoé‘t%fdrtﬂé 's%ﬂ.nPXr QntBBcht er

honol ogous to, the, nrative progenitor reconbi nant vir
Al't er nat FR/&ftsA f"i”hB'"@?bF’é‘% be BF'l"“GF'tef‘fH’é’a(?'f Pd]'mfﬁﬁﬁ?'b‘é'r? We%@e’s%ﬁtef& led by a
pr onot erin heﬂ@aﬂdmgdm&e baent bfiefectibAbLl the pAna@e BS braphyictid frehdhdufcayehi nant

VhetS, T ATReEve i A0 ﬁnegghoeggm&ae}aam@ AL h ¥ Gon Rirpgtent tor - of

~the rec VITu ot er St rmsulin
pr onot er 2N ARA t@ﬁﬁﬁ@dﬁ"@ﬂeﬁtﬁ antihady . Wi%ﬁ‘i}o @ thenanimalsimguinizgd by thenot er

- sim an Vﬂe&ﬁlﬁblrﬁ\ifﬂﬂruﬁrnw%&fsed BQlésprtS;ﬂlE/IG&il%r Yﬂe'i‘éb‘éutte-réﬁent tBrtl‘éHpé ﬁﬁrﬁ&ﬂ&ancer t he
chi-cken :%:X.t asrnl

act i i nduci bl e 35 ters such as
the tetracyc 3n’mﬁlduc ﬁ'Pép%rf%’nB eve”f ‘JI\?g?f' ‘fdg%pat%e B ihe
PCT/ USOZ?‘@E&@Pthbgi%m@em c virus may be any pathogenic virus that causes

. pat hogeni ¢ efA&SFdﬁag% aﬁbtﬁ&aa%%eétrbfélhehﬁr%&erﬁ%Qntféﬁ {P.u,féafe rSRIER sk Gr @i mal s or
ot her mammal.s nant, vj rus can use(f as a vacci ne for

 protect] ﬁ‘@"“ﬂ%@"h@@f"—""ff%?ﬁ%?%%ﬁt"f Bieyen ke *ﬂawﬂ?&éwf@ pedigamentof ysey
vari at i dnglidting apatrinmg eesipanseit apathegenbe various strains of human

I'mmunodef i ci e%?'l’d“b It %néthgr pect U Q?eaﬁrekgn\t/m%entﬁﬁ thgpe |s iﬂovﬁ{g@ ét_\) 1; g antigen

may - be a HYV oteln (or surface antigen and GP41,
a capsﬂﬁc%‘?b('ﬁa@ﬁ ?ﬁ’e??ﬂm%?frﬂllﬁzﬁrﬂ?%F ingrgerinie @%Fﬁcﬁlée ﬂla\m@@”tﬁ“bfpéilﬁff or ot her
H V- regmbataomyg ipininit} o1 hestadHBSInfétlon. Vi f and Rev proteins. 10 In anot her

variation, h@c %Eg&%ﬁgfhgra B tﬂgére%%t snventu?rfuze?e |\s“pr 0 ed The Vi ral antigen

may be an influenz ycopr e| n-s as'in enza and,NA. In
- .anot her variation; the pathogenic virus may be Ebol a vi rus The
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viral antigen maybe an Ebol a gl ycoprotein or surface antlgegnﬁ dgxgs Ebol a
15. . GPI. and GP2:protein. In yet another variation, the pat nrc virus
may be hepatitis virus such as hepatitis A, B, C D or E Virus. The viral
antigen may be a surface antigen or. core protein of hepatitis A, B, C, D

or Evir H‘écorrﬁiﬂ%nt%mtrﬁs of g@ ﬁr¥§eﬁ@|nv§ﬁ5i8\e rfﬁ%uﬂﬁtuﬂi P\U%]fn?e%%aﬁlgﬁt igen or

core protein o atitis rus suc epatitrs B. surface
‘anti gen (CDREEY Wiy 8 inEpR-stimylates %§L¥%é“2%QWEM§Qﬁ@WP&3&ﬁ@?@%n? at he

m ddl e heptbgdn. S B surface antlgen (MHBsAg) and the |arge hepatitis B
surface antig L n sur.f antlgen
or core prot e?\E C{(S#Mﬁg’%g%tlhe \?f ?’u ﬂ%%ﬂgﬂ'%e"t%ﬁls@gre rg@d%j USRSE ac}%?l gens.

In yet arﬁ%ﬁowéknaW&P‘?W'ﬂ@ﬁompwgﬁdtr%@é?ﬁ%ew enepdingyifiest mutated 1Y antigesy

syncyt i alin #é FriaufediB¥)of a E@ﬂ:c@a@nmlcembhmn R a\6bEoAl rétdinbasi aH@dbwh@. d he

gl ycopr oty t f usi.on t ei. n of R for

o oh 1 naelbat il el o3 e A ekl ity oni BT Rgh sBrosk 0 1 at i on,

t he pat h@g@ﬁn@ §Moegisg wasecprd Hl\fnerrtpe@ f<§|u$pllre>ell<:ltmg ransimni@y)respacte sa HSV- 1 and
HSV-2:: bathogoranpl e, the HSV viral antigen may be the glycoprotein D. from
"HSV 2: In yet ,anot.her variation, e viral anti 6 at or anti gen
or viral oncoé‘g??éé'%t(?ﬁng‘é?r aége%ﬁﬁé“ﬁ?rQB?"tWﬁgH" ' fﬂel'ﬁ Pi)f'{fﬂ R ysgor a SVFS cel lul ar
oncogenesecoubnand sadenodue decanpesiog 938t @figer? Swn@)%témgoed (168%:76:

PCTf [ 3JSO aéé#é%% ahé eﬁc%dlﬂs?& ﬁl@t \;ltjapéntlgé?\tf*bﬁ{thé/ fi&fb%fk@ﬁmlﬁg Bdhdhh

antigens are readi avai | to those in the art. %5 ectlon of
“the path8 WP@C%W%@ Gawa'"?tr?@ W'tO |ar58F°“&r'i?‘i°@Qﬁ'a”t§dﬁ'EﬂV'"és FormpRriging g s4e98d or i n
‘this invenigensequehe: hteralbgaustto getivenaigndeus afidibhcobing gt decart vigeaitgevi r al
protein ﬁﬁmasept%itda%gerﬁc Wustf erﬁlgrt\dlr%ei?{nﬁmw Bfaé hQJtQt% ﬂf&ti&?gil %%ptaﬁc!jns t .he
predom nant antidgen neutralizing antigen, or epitope o tfie pat hogeni c
virus. AP?@F%@@WW@W9W“Fhe viral antigen contains the conserved regi on of
gl ycopr ot ei nsitlssiuE@motdd thet amtifiatons Bt rcﬁén@sS @{? H]?hﬁaéﬁm(a gazme%ﬁsaé@ virus.
-~ In a varijat n a nodified antigen that is 10
mut at ed ?r k?ﬂhe%ﬁﬁ%é?%ﬁ%?ﬁaﬁggg %ﬁﬁénﬁogenic virus such that the vira
antigen 1is rendered non-functional as a viral conponent but retains its
antigenicity. Such nodification of the viral antigen includes deletions in
the proteolytic cleavage site of the gl ycoprotein, and duplications and.
rearrangenment of inmunosuppressive peptide regions of the glycoprotein. 15
The reconbi nant virus al so expresses an i mmuno-stinulator to mmc
cyt oki ne-rel easi ng response of a host cell upon viral infection and further
augnent s ‘i mune response to the viral antigen co-expressed fromthe
reconbi nant virus. The immuno-stinulator may preferably be a cytokine.
Exanpl es of cytokine include, but are not limted to, interleukin-2,
interleukin 20 . 4, interieukin-12, (3- interferon, a-interferon,
_=y-interferon, granulocyte colony stinulating factor (G CSF); and
gr anul ocyt e- macr ophage colony stimulating. factor (GWCSF). In another -
~enbodi ment, a reconbinant virus is provided for eliciting an immne
response in a host infected by the virus. The. reconbi nant virus 25

. conprises: an antigen. sequence heterol ogous to the reconbinant virus that

encodes a viral antigen froma pathogenic virus, expression of the viral
antigen eliciting an i mune response directed against the vinf antigen and
cells expressing the viral antigen in the host upon infection of the host
by the reconmbinant virus. 30 According to this enbodi ment, the reconbinant
~virus is preferably be replication-inconpetent adeno-associated virus,
~SV40 virus, retrovirus; herpes sinplex-virus or vaccinia virus. The benign
‘virus may preferably have the pathologic regions of. the native progenitor
of the benign virus deleted but Tretains its infectivity to the host. 30 2
May 2006 WO 03/038057 PCT/ US02/ 35112
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Optionally, the reconbinant virus includes an inmuno-sti nul gt“ﬁ)r sequence
het erol ogous to the reconbi nant virus that encodes an inmun6- Bt 49 at or
whose expr exgigdisgosy t he host enhances the i;mmunogenicity OE #@g vi ral
antigen. -5 The present invention also provides genetic vac FHESOHRER el cit
strong and long-lasting i mune response to pathogenic bacteria. In one
enbodi ment, a reconbinant virus is provided as a genetic bacteria vaccine
for eliciting SHMuiniam icludesipibe recambingdtyirusiaind stilbohaimtain fuactioralonbi nant
virus. -The vVir aquigeacEordhe hh%’nf..eﬁd?@hﬁﬁ@, w“&é%b?co%%ﬂ?fdrﬁ%sébo%.pl urality of
[

antigen 10 sequences heterol ogous to the reco nant VviTus, each encodi ng.
a bacterial antiegdives 2pigens sar he frplaced Natbrcodpns thabgre peafercad yfthe hest
plurality of theobaphihizdd, edd KifkaN, - ol 4 o tel Noean.J e_response
di rected agai nst, t he ba(,:'tﬁedr'{agl'aJ ant ingZﬁﬁgﬁglg@g ﬁgkg§g%!§'ﬁ%e%%%t eri al
antigen inthe WYSRESRBIVEREBeti on of the host by the reconbinant virus.
The reconbi nant virus may preferably be 15 replication-inconpetent and. not
cause a nmalignancy naturally associated with the pathogenic bacteria in
the host. The pathogeni c ba@RIFF RESGRIPPONGY Tkt FIGHIRES. bacteria that”
causes - pat hogenic effects or diseases in a host, such as bacillus

t ubercul oses, bacillus anthracis, and spirochete Borrelia burgdorferi- that
causes the Lyme 20 dFiguges1A-4C iusivalean eramplsi afthalvite porstrualre geretic sequences

may encode g et hghecidedF H Sresdt MvERlohVe antigen,, edema factors of the
C

pat hogeni c bacteria, or ‘conbination thereof. The present invention also
provi des parasites vBigdradsillusiratessan example of @ siypttenectayph Al Astigeng | mrune
responsg to pat &ggm i ad . [ a reconbi nant
virus is provided’as .@”’g@?%@‘.‘qe@s%?é"%éc?%@r%o%’ﬁ'é’?ﬁgﬁ%%%%ﬁ f”hﬁﬁﬁ@r.' i)?es ponse
in a host infect¥iesspdfma HEhvgpramaetersbicisihenicaly viatsi splicing doarasceptorpr i ses:  a
plurality of an%g%iﬁ%ﬁgg%ngqgfﬁ%pgous to the reconbinant virus,.

each encoding a parasitic antigen froma pathogenic parasite, expression

of the pldfality of Figure Phillustraiesanenampinckesiudtecesios pRACIGYITKIRS an

expr ossi ng 1 ho. apuTiEde SABKAS berlcBEuBRRE T 2, RERN RGBS BN nost by

the reconbi nanke ¢xpressed Tmat & S riprorastenbicistsonically vipranfidtemal fbosomal
berepli' cati on-gitRCHEMRUES ; - o) in | QL t associ at ed
with the pat ho%eﬁi%g par‘ggw g@Plh de og%%{_%% .,écg%%ﬁ%m%%%BOS?l S

PCT/ US02/ 35112 S8 pat hogeni c parasite may be any pathogenic parasite that

causes paphogeni c gffect ol | ' | oSG ] i &-and
oot 0303 2uch. as. G ypy e s, syt AamAk & cBhucyBlE geRRic B3 B 00

Pl asmodi um  Tdiggingwithan Fdanoricatbacidon withstfragmient tHet ispienivarbinem & ar di a,
Babesia, and 5 ol 2 Lakl ARt ] C y encode
coat proteins, e RpkEp AL el boMefls rilHOGHGRE SUREER LT O

combi nat i ons t Heaggent thahis derieskfram thewsbuttieorctar pPBAGCytdkiles and caitainacci nes.

“that present myhbiidle & heRs to the host to further mimc natural
infecti,on of a nat'@veﬁgig%ggenic virus and induce strong and |ong-lasting

~ immune Tedhonse t o \Figureddliustrates e wikibtype GRygare, which leacquies tiegeoi ¢ virus in
~ the. hast, In hadj et : i\n ViILus i S.orovid ‘as a viral

vacci ng. for eﬁ?@fstel* ) a@%ﬁ%ﬁ%égﬁgs@; hé}% 'ﬂsaﬁﬁl&?d@%s g@%y the virus.
The reconbi nafesults inugn-editedrand editechmRplAsr JhietsBERAE samthégiasd fRpyaeones

The 1 . rengesiedmRplis: AheispRiS sprthedzed fapmaeones
- pat hogeni o vioried PEAPEHRRAGEE s trltigesEifcth S ERGRARRALNARG §En Soquences

eliciting an i inagriion in espoitbe seenaritipds)a Rigmst 2 Albe depictd theombdifitiosnd cel | s

expr essi t he .vi{; aﬁ;}' I he hast. upon.nfection of the host by the
'reconbi‘__,_ngaﬁl@t vi rn’(uésc{e"“l‘ e r}ég‘%e;ﬁfﬁ}’%&hﬁe ?)‘l“ﬂl‘?é'srfgﬁg& gﬁ‘@%?‘j’ sliels :
replication-i nowdfeddom dUd Ul Ude WkC BUORIUI ThiemeadifitatioH @hloyessgoci at ed

wi th the patho i L. i ) aa 20 . Accar di. t he enmbodi nent, the
reconbi nant vi %ﬁ@h%éhﬁﬁgﬁ%u%&u%g%%%F%q'%f)@y ?‘ES’?? égt i on-i nconpet ent
adenovi rus, ; adeno- &igure Ballustiates thesnodiisdion uf the fmmusbsUPpiessive pastidees

si npl ex virus ) I LUS. e, reconmbinant yviryus may also preferably

have the. pat h@% }é’?%&b%légﬁ'shﬁ"r? ﬁgshg‘ﬂ’?&?%%éb 0 _’Qi‘frggﬁe'*%c’}?%ﬁ%n. Vi rus
del et ed 83t r ewith the tGaminb eckiideletiyn bithe IS pbstide. Figurl380siRReMiglishg to the

- enbodinent, the plurality of the antigen sequences may be nultiple copies
of the same antigen sequence or nultiple antigen sequences that differ

from each. another. , 47 ' .




In a variation of the enbodinent; at |least two of the plurality of the
antigen sequences are. expressed froma pronoter, Dbici s‘tron?@éﬁ’ﬂ%oqfﬁi a an
30 internalwpiga@sfpenr! entry. site or via.a splicing donor-acceptor
mechanism Alternatively, at |east two of the piurality of PERUSEHISIBen
sequences are expressed froma pronoter to forma fusion protein. Al so
according to th i.rent, the reconbinant virus further conprises at
| east we pronot Zee%ﬁg%g'\{%&b'ﬁﬁﬁlg reversed and dunfisated.o Abbretiationsf FPNBusigh
reconbi nant vi r ueeplite S clombureb SpprERinnEes | ast two of the
plurality of 32 2 waé‘:.‘zoos M0 03/ 0380 7?Pd/1%g33%'?§%@%‘}?ed"é’?ﬁ'?-gen
sequences. Exanples Of9YfHE %ﬁd%ﬂ“ﬂ@%ﬁ@f@g@u&wmtoiwemwr&@m%é?ﬁenitOf
of the reconbi nadenaimalreciarek ddRnefdNacing bmted to, .insulin
pronoter, qw_prormt' and it,ﬁ:%arly pr(r)]m%1 g{ﬁ],sé%@?o‘ﬁ%’?'omt er; Rous sarconmma
~virus LTR pronot er/ ehIHIES AA lfugiates ashetie yociopplasEROGP asiying the BIFOMOL er
. and induci bl e pgen®bREISISWAR Markighh AU dHlBE Cé'g}ﬁ ronoter. Al so
according to th%ffﬂgﬁﬁi ment, the gl ur al %éyﬂg%@gﬁ &%g&&@m@gth%y be a
conmbi nati on of anti &Pom at least two strains of the pathogenic- virus.
Optionally, the pl urBigury4Bfilluafit &R be. a combi nation of 10
anti gens from a_{’ Ieg)st_ two different %g't ogéﬁ?"égﬁl%'gg'e{ltqs@%ow@@gnp| e, the
plurality of antTGEPYdgginganadenayirahbackbonerbitnatfiagment thatié HaRRS figpPm HI V-1,
HIV-2,. hdfpes themshliths vesiots AdEsoBp sipplexvinis type 2, influenza
virus,. Mar bur'gtpvgé{.r ys. Ehola virus, ArQ'E%w dééﬁg@%ﬂ}?%\d%%gﬂ@i carried
by nosquitoes A=t CERRILrEm e shultievestor pRAdILA4 e eontains i -geRgye), and
hepatitis 15 AgenBs. C, D, and E viruses. In a variation of the enbodi nent,
the viral genone of&t.he”gigorrbi nant “virus may further conprise one or nore
i rmuno-sti mul at or. seqUYRCHEUSIRIRS 8 eomplex adenbvitss usctorastdneexaRPRIGHIRANT Vi r US

- and encodes an gemetivvacsik BEaEsenMADSSiE X bR Lib Ne host enhances the
i munogenj £i tye%éﬁthe Vi ra 2 ant | gen. loﬁbﬁhgﬁﬁ%v& I%Flglgeri"?'r'ﬁuno-sti mul at or
may be a Cyt okihg > {-8/ie grpmotrs i fhedkKi negionn The 6P, gdhetis RlewEPby | i m ted
to, interieuki iNRy ahGM-CerKiticare d L3 3-interferon, |
2-interferon, gjifnt erferon, G CSFre ééﬁ%gw I%éggfaﬂﬁ'%e?-oﬂ?'ﬁe vari ation,
the one or nor EFEYAED Sllowsfontherexpmssion ot tseaprptdin from AsAbRmRAAI es of the
sane irpnmuno- s Expiebsibebr IEEOMRINES i ul tiple inmmuno-sti mlator
sequences t hat d{rf fer from each d?%‘g?*?‘s"ﬁgp%ﬁ%:? ,W‘elpé%{'ﬁ?te’f%abf' t he
i muno- st i mul afSOeERRsaER snadglioned byamecsmibhi-distonicaassette that '
~pronot er Blci st expréssal Ithe/ind BuhiRE TN in il | -.ent ite or via a
spl i ci ng donor -accept or mschani"sm, "gﬁlgﬁﬁn%%?gegﬁ%?,byaa%%@%%’{yW%O*@F- t he
i‘mrunosti nul ator. s QBFﬁ:ﬁz§h9WBl§§V%ktprsas‘saaﬁbddycagahsmW@ﬁi§énstiﬁ Sforma 30
fusi on protei ngrodfer dlyd. sequence. encoding viral antigen(s) is inserted
into any non- esse_r}_;t,i al region of :the replication defective virus. -in the
~ case of adenovirus, gy 7 %"ime'éf,lvetﬂitersr_uﬁa,htﬁiudyagbidstimvﬁfnﬁé@fs@rb' y inserted
into-the El, I@ﬁomgﬁ;up%@mkgeegi on of the .adenovirus and nost preferably
into the, F4' region: Because the 33 2 May 2006 WO 03/ 038057 PCT/ US02/ 35112
El, E3 E4 regi dHBUraBA-Gehow iiF-¢ sacrelionsdrh iaBfvafddi Plonobyiss P esent
invention al $faneeRys - 25 rate insertion of nore t'han one encodi ng
'sequence. In the (ecg@{‘-ﬁ%‘%ﬁ n‘%ﬁ%i‘?@vﬁk?%m\v/‘%(‘!?ﬁ%"@fesﬂﬁ@eﬁowgeﬁ‘ |
“invention, th&elstindatiand nucl eoti de sequences of the viral antigens are
operably;linked togh,.sR@tkal el ements that direct transcription-or ‘
expr essi on t her eof Flﬁ.hlﬁ?%esrhgvggﬁga@ymﬁigﬁp(ﬁypn Epmasiivaiehenlenpsutssor _
~ heterol ogous PANVEsted frot wice SrequiategiagittCaiznBaral 988bQY :%s?ndﬁgftglbr@eqt er ol ogous
_control 3gequepgesingfdipnal | v i nclude those derived from sequences encoding
“hostian or viral genes.” Exanpl es include, but are not linmted to'a
cytomegal ovi rus ( Ciguretofshars elatile drd Sranfbdiy ol By aLF.&ar | Y_pronot er
/ ,

region (CWL1, ), , | y .pronot er, nouse nma ry tunor vitus LTR
pr onot er, 'adeno@?yﬁgaﬁgugr(’f e pronmoter (AdM:P),.a. herpes sinplex virus

pronoter, -and a r figore 10B shoWs. relaav@iitefs of % g i rong
constitutive pranpt e% JpBy be gﬁer_ati vely |aﬁr§§;e°§ a?g’%w%?%i%ﬁei gons o
" cytoki nes. Nore“pr et EIPANTF RSNG| . pronoter is CW i rmedi at e
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15 early pronoter (CW,,). Figures 1A-1Cillustrate a rrethoggi?glr _
constructing a reconbi nant adenoviral vector as-a genetic i2r9860f t he
_present i nvwotis@ssossihe reconbi nant adenovi.ral vector of t ik 3%pltz:

invention is constructedby using shuttle plasm ds or vectors carryin
mul ti ple antigen genes and nmultiple 20 cytokine genes. Figure

1A 01 h ] Ad.. lgen aini . [
genes, Ant | gen 1. ancions Fues R ek oo bR helcoerudn | O

contai ns the | ehta@adp of micke adenoviral genone including the left |ong

1 nal : : LI al kagi_ng. Si I :
The- EL-r egl on-of i he Dhre,f1E T TRRRE e of PRy =féneisyRore pilien

expressi on cassietanethendro@vieiinicepr onot er. Genes encodi ng. Antigen 1. and

- Antigen 2 gre pl acedg; A tr criptional contrql. of the CW;e
pr onot er b? a spli ciﬂgﬂﬁrﬁ: aﬂ}%gvr%rglgw%tge@%agtﬁ:&dg:ﬂg@?%g\? Gagdn pycedhi d
pl -ﬁ\d. An% !"genal\?@el«:‘:ﬂmoﬂt-maqia%a;\&ﬁmgllglm_gom@pntS| te, as w;al | ?)SNA
prokaryotic replication ori.gi.n an icillin- resistance gene for
repagation 1 pact FHE T e crobmionner Newemns
p : "OKI nesyee Ga3t-IhrAghi injeeR 3 13 ‘ 0\ -2, , an
| L-8. The shuttle as‘n‘i@. [RAd.Q/t_ok?jr?es ggpt aiﬁ%g?ﬁéggr iAght' end of the .
adenoviral genome 35 9We &%Wﬁﬁ%‘atl“iedﬁﬁrs chafibpdy against HIV GegimmiRe TR, Most

of the E410egi ibekepqRiimturizaiBy wifl X8- 300 9P8R57 PCT/ US02/ 35112 orf6) is
replaced by the cytokine genes_. Expression of cytokine genes is ‘under the
‘transcriptional contfigtredBBishewerslativeditersrof antibodinagsinst hif\é Gaglin micetios onal
centry site (| RERukdQ oG ni 12~ ph ) sites. The
pl asm d pRAd. Cyt oki ng)gggl-so con?gﬂggggﬁg%%oﬁg@@&Mﬁcﬁpﬁgﬂeig (BG&H)

pol yadenyl ati on si t &iguse ddIshows resulis oldhe grnzgme Apistaatiboserier igica agnd

denovi 1l gonoe o SoRtnAl R RRAIR (o8 (b, B8 dbontl Berh ant | gon

and pRAd. Byt okispeandaptnedulatian mita Adi3®envedag. and right end of the adenoviral

genone, respectivel y. 1 10 pLAd. Antigep and
- pRAd. Oyt oki nes are ?zl‘:ll uggﬁg%%ym&%ﬁﬁgéﬁggﬁﬁﬁr@@ asss@g?‘upqrﬁg"%al and
EcoR, respect ived yf wesk 2,14, 658 pastamimunizBligiwith AC3Cleheghg.agnent s

corresponding to the. ' i end. o denovirus fromthese two
shuttle plasnids, p?ﬁé&?ggg%w%%aé%%-r fﬁﬁ”gﬁfoﬁg?,%%@'cﬁ%f%ﬂeéoatand
ligated to thewsekidBR poekprimeibadst wltle AEBCaelwiyagi r al genome (the adenovirus
-backbone),n The |iga enan is then transfected jnto 293HK
cells thHat expr e_ss_i:ﬁ%ég_gégﬁ% e&'ﬁﬁ&%é‘?ﬁ’bﬁ‘ &’ﬁg".e Yy mpicg Inpecedidte of E .
proteins, theweekddR postprime/bovshwitinAdBDeenkrev.bf been del eted can .
replicate and be p; ' into.viral particle, | . produci ng the .
reconbi nant adenovi E@h?%i@} @HS%egﬁgput@%‘yp%pﬁé\g@ﬁB a genetic vaccine of
~the present inventi Bigure %8B Hlstrs BhutidwedoripRAILGRES e in a -
nati ve..adenovi ral gg_norre bu@ del eted fromthe reconbi nantmvi ral, genone is
an exanpl e of the pEigHE U Hustealpsomshititla vastar §RAORMEEmY-E eniG.or, of
the recoipi nant vi rggrd {8 Midtrhtdy/Psn y&rrbﬂﬁg?a-gg.re‘ 5 illustrates an
exanpl e of ‘a genetig; . vacci ne constructed- by :>. using the nethod
descri bed above. ThEgHEp18 Buatiates aighiudis vegtor pRAIEMNOAT® ERg2 5, is the

vect or backbone i nt j Mi i ki nes ‘are. i ted in the
£t ogi o Taecut 1 of 1ol A Mo ARG pEXR TR s BT BAES T PC " e
gene for the viral Egurey#B ilsstiatdd siedticnectdnpRaeGRERGINZNG | NF. .y, and Gv

CSF, utilizing 2.1RES segliences to achieve expression.of the three proteins
30 froma single n%gyfee%ﬁgugirﬁgeslq;% ' e"e&gﬂﬁf’ﬁ'gqi'ﬁgélcﬂ-ﬁ-ﬁl-second CWi , .
pronoter 30as a bi - cFigiifec ifustkatse! sttt vaklop pERY-BYa@ s econd bi-cistronic
cassettei that - express the two subunitsof TL12 in the :E4 region. Those
skilled in. the artFigpne22 Bystatesisshuttiervgetor RAGEBAGAT, .Tnvention is not

limited to the. strpighia2adincgy ~but . ERat al ternative cytokines
may be use'd,r'--aI-'One.'-fi(Q)'r-i‘-fn con%?ﬁ%?%s#u@mes}ﬁglgng&%y%O% WO 03/ 038057

- PCTI US02/ 35112 - t hedugunedBByiliustrates acshutilei veetor pRAd-ORRELETAG i nf or mati on
~about of these cytokines are described in the follow ng section. '
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2. Cytokines Co-Expressed Wth Viral Antigens 5 The Teconbinant vi rus of
the present invention nmay al so express an i nmmuno-sti nul at o My

cyt oki ne- r eN@48M38657r esponse of a host cel’lsupon viral infggtiQey; %p‘?
further augment immune response to the viral antigen co- expresse romthe
reconbi nant virus. The imuno-stinulator may be an i nmmnoenhanci ng
cytokine to further sti rmggte t he i mupe. system The 10 reconbi nant virus
may encode one or muf 9Y5¢ %’FW?%%?"QCHS%MC@WFW& owlti-cladletiereridtyi vel y,

mul ti pl e cytoki RER. may be expressed by nore than one reconbinant virus or
delivered to the hosé_ b\é?]usi ng ot her techni ques such as delivery via naked
" DNA pl asnids or injett4 Z%F{”%W%?@ﬁ'@ﬂﬂﬁ!ﬁ@rmd-ﬁ?a\fﬁal es of cytokine

i ncl ude, but are notg tedeukl n- 4,
interleukin-8, inter eith‘j’ikllrﬂn‘-{!@muet’tpat(?é£l%llt‘ﬁ'retdrl(DT(Jﬂgalr'S pEQd eron, y- interferon,
granul ocyt & col ony s‘flﬂﬁtﬁEEAHfgSfi‘aéQaa)shl(t‘@\%t%)pRAdd)ng@ﬁWIpmt e- nmacr ophage

colony stinulating f fﬁﬁ}{b ki n npdul at ory

mol ecul es parti cul ar‘lﬂggl&ﬁize sﬁﬁ't:e%%a Q‘Iﬁge cecf?egﬁé‘s ¢%Pﬂﬂ%¥$P6n as they are
pl ei tropic medi at or Figues 2Fhitludteatas asrwtﬂeaﬁecﬁjhpaﬁdlcbwmyﬁfipém@nd intensity
~of the inmmune respors

¢ casj onal |y autocrines or
endocrines, but are 'l ?@%A Eﬁ?%iers %‘”ﬁ {HéERA BRIy i n nature by

| ynphocytes and’ noncﬁlgmMBBﬁlﬂumwéMﬁjeWecﬁnh?‘RAédeF& yfzekine” refers to a
tides at are produced by cells of

nmenber- of y4he cl ass t r

t he |rmune system ar@g‘frﬁg& @?t Fé@#‘HR@VSFtOHB@MﬂFﬁ:SaWTMﬁmne response.’
Such regul ation can Rigurer2omiilUstratel RShHIERERLr SRA b?ap%‘éd medi at ed i nmune
response and i ncl uggs m)%gba@ on of . the effector tion.of T cells, B.
cells, NEC cells, nat$p Strétﬁ’ﬁ|a§§HmeﬁP@§"dPﬁMr@<E%‘lﬁl-lﬁ4sec ot her inmune
.system cel | s: Q/t ok Fitstra2ectini | ‘Sﬁﬁ prot ei ns havi ng
a 30 nol ecul ar - mass g?ﬁ-l ess hgﬁ@gaicfﬂﬁﬁébé%% bﬁ&s':gd&ﬁyréce)l nthe term

cyt oki ne enconpassEigura3oa- QW@%@%@N@@%&@‘t@UStWOmchyt es and ot her
cell typers (o@mvg%q-gﬁg;mg as | ymphoki nes) as well as cytokines secreted
by nonocytes and nacrop es and other Cel[ types (often designated as

- nmonoki nes) . . As usedF lﬁé‘l’%ﬁﬁg Bc*ﬂ‘éﬁ@é&ﬁwp@esﬂafmnﬁnwbupaﬁ%s t hose cyt oki nes
35 secreted by EMYRpErOsyi and other cell types as well as cyot ki nes
secreted by 36 WO 03/ 38057 2 May 2006 PCTI USO2/ 35112 nonocytes and

macr ophages and ot hEigugeBRA-Byillustraterhpropessraf cynstivictien oﬂAm;I udes the :
interleukins, poohy@9nddpg. !L-4, IL-5 [IL-8 1L-10,-1L-11, I'L-1 2, IL- 15,
and |L-18, whi ch” are m)l ecul es secreted . by.|eukocytes that prinmarily affect
the growfl and. di ffﬁsyrﬁ&aﬂluewt@rasmrlrwamnmrpmc-amfm??mmﬂystem cells,

d5h fl TNF-a d TNF-b Th
?gr m cy'ltjgﬁlnngr g: 20 Ilﬁﬁ | %@”#ﬁa&ﬁ Elbfrhﬂ g‘f%ggépﬁ‘e\ﬁ'llﬁ fxgé?‘gosf%‘vﬁnﬁan ). The
~ particular, col onyigufeds lﬂmgtrra@psfaaﬂmreSJe&WBRﬁa-W@GYPls“ hul ati ng
~factor-1, granul ocy'; :gérﬂ % ? {el ng..fact or. and granul ocyte nacrophage
colony stinulating" PactttiusHgep Wé@%ﬁ@%@‘mhe sequence of a

natural l'y occurri nwlgwﬁe(ﬂmtﬂl%tra@s SFAShIRAYER A BDEA cid sequence with
subst ant j bé am no i d sequence Si mrfb:)r{l ty, e:g {]9320 95% am no acid
[

sequence“di m | ari t Y '9Ye Se?hé’Wﬁ)PNbe%wC%ﬁcndmacEmWEmtﬁwﬁmm HBAY nost

. preferably 75-sdafpBigio acid sequence simlarity to the sequence of a

natural ly oeccurri n% cytokine. 15 Thus,. it is understood that linmited
nodi fi cations to a fG@ISWW@Mmqngncmudmga mutatede—QHﬂI.GQM()I hout

moal 11 cat fone of - o gure o bR N seloh i onhlhS bt EniERBARL  on a1

wi thin the deflBHi®%i on of gammm interferon. These " nodifications can be

del i ber a4, as, ted mut-a or. can 20 be acci dent al
such as through wfgtmgr?ﬁhfﬁg‘gjﬁp &FFH%“%;P?‘BQ‘?% eafPlé'ePEtthlVK’Lag 8 | L- 12,

ory-.int _erfer on, pFlgw'eMﬂBrsbnwsé(mnotaerquqQ@ncemu & @QE '
conbi nati on thereo I ntgﬁbeuk hoki nepr o uced er T

cells and is active gur%ét Pt b&ﬁ‘@eﬂ'{’i"é’cﬁﬁﬁw %E"‘érﬂﬂdthH@ﬂQﬂfl nmune.

- response.. SnRei, K A-  Ann. Rev. | mmnol. 2, 319-333, (1984) Q her
‘_functlons have aI slg beegaag s§ ﬂ to IL-2 incl udi'n the activation of. NK
“cells (M nato, S ’g SRANENCE SRcOdigDETANG A ARRR. t he stinulation
of cell divisi on inlarge. granular |ynphocytes and B cells. , Tsudo, M
et.al.. J. Exp. Med. 160; 612-616 (1984). ' ‘
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Studies in mce and humans have denpnstrated that deficient wnui%)% :
responsi veness both in vivo and in vitro can be augnented b§ qy. 6For
exanpl e, .evogesesses7l L-2 can restore the i‘maune response i Nperasozss

cycl ophosphani de-i nduced i munosuppressed nice i (Meduzzi, \f ,HS i _
CancerRes. 41., 850-853 (1981)) and at hymc (nude) mce:. Wagner, H et al.

Nat ure 284, 278 80 ( responsi veness of

35 | ynphocyt es fromwpglﬁl’e“#tsbows aerqu;q Eggﬁé’o‘éﬁ'cy states such as

37 WD 03/038057 2 ngmeqssheﬁam&w a&icb?enlcemﬁ sfaemd cancer.. Vose, B.

M, et al. Cancer 4&&% 1%&506 5ér'984) Thgg%&s for murine '

(Yokota, T. et al. pws ce qneedipg E484%2.T-(1985)) and hunan

(Taniguchi, T. et aIF, dygwrsﬁowggmsggﬁe,gyengg@g& c{ -2 have been cloned
derive

and sequenced 5 Interleukin-4 is actor that acts as an
i nducti on ¥actor offiguedsshows BAA sequenses ofV3 igops ¢f eiade Bohi G, dn It act or
and as a B cel lgnhgegoWth factors. Sevenusar, E Eur. J. Imunol. 17, 67-72
(1987). The gene for_ human |1L-4 has been i sol ated and sequenced. Lee, F.
et al .. Proc. Natl. -Kigire 49Ashows BNAGRqUET®e BNROdag o 1eBiifled Eng including i s a
recent I y char aﬁiﬁfélé&’@\/@?o@%“' nmeric cytokine that has a nolecul ar weight
of 75 kDa and is conpose di sul fi de- bonded 40 kDa and 35 kDa subunits..
It is produced by aﬁtgl'geﬁ%rsé@emmmga@elsegumremdmgracmﬂmea@g and bi nds

to-receptgys omcﬁghg\{.ﬁ,%@ é NK cells (Desai, B. B., et al., J.
| mrundl ., 148: 3125 8§27/ ®Wgel, L. A, et al., Int. 15 | mmunol .,
8:1955- 1962 (1996) ) Figure %Sb@MQaDH SeqtﬂmesnwwthJMW%)mammmm ‘

‘proliferation Qc%cir&eéi aﬁ@ﬁwéﬁ'ﬁ]ﬁr&%’éoﬁ ?and%”é@tﬁr%@fcym'yt'c activities of
e

T cell’'s, NKc "macr ophages; I nauceT on | FN- D production and
toa | esser extent. FIGBIFE §Oﬁﬁmwa\mr®8§acldrsdqu9nca¢1fpv3p24bm returdddrngel | s.

(Trinchieri 0 9 | L-12 has been shown
to be an |nportan§té36 é8g$ %r%%ﬁjooﬁg%rér %sg%ét{v%@h in Thl cl ones (Kennedy
et al., Hdr. J. | mEigute SQMSWDIB%th(eheeém()ochngMTerachaturajfd:mcr eased

producti on of‘ Mor 1 i C., et al., J. InmunolL
152: 1047- 1056 %élbg%%l ?&@é?ﬁ%h‘%ﬁ‘b’ tﬁﬂ%wg‘:’ﬂg‘ respeélyﬁ§ J. Imuno/., 25:823-829
- (1995); .Sher A., cFigdare 51B\alnnwsi\hnﬁno agid adquebee of p TR rfraldom, ( 1996) ;

Buchanan, , 1619- 8 (1995);: Metzger, D.
W et al. Eur ecrje%ﬁi ﬁ;ﬁ“ﬁoﬁh@&‘?‘?‘bﬁ%ﬁg’ f@%?"ﬁﬁ?ﬁt"’e@/mm nistration of IL-12
can al so terrpor ari I&gdmﬁ%slmmrlﬁdﬂseqmnce)éndcgﬁb pZarih nbiokl &gm( Morri s, S.

C., et a 056 1994 night, A J., J.
Irrrnunot 952 ZﬁW%m(%'g@ﬁ'?mgwgﬁ) ec"X‘/":éf?lﬂyalL Int. | munol .
7:1519- 1528 (1995))F:gurad52msmovg Mp@aessemnaééhezﬂh&atwaﬁme 30 The
purification an | oping_of IL-12 scl osed J V\D 92/ 05256and WO

90/ 05147, andaﬁ%%reﬁia)%f? @'ﬁ% FWBW%P%@&‘Q re&%ﬁl""’ “ Al of the above
~effects were obserrigare mﬁashdwsmmseduencéatceﬁfngraamaduféﬂh\)mam@ingr el atively
smal | ; species- @ﬁe%gfr Si ngf chain polypeptides, produced by hostlan
cells«in respdﬂ B3R $Gavar i ety 35 of |nducers such as '
vi ruses, 29ol ypept i dﬁgurdBSB)ﬂrﬁiibfs aRiRb A0S sédueRce HNSYnoaBH Bh incdud@d 2 May 2006
WO 037 038057 PCT/ 11502/ 35112 an iviral, antiproliferative and

i mr nunor egul atB<ds é"r'??@saﬁ‘i’r alare, therefore, of great interest as

‘therapeutic agent S Fiule BIACEHRIWE DN RRAGSENCRRMg \Prhb@isd Eﬁ\F nediagt 1 viral
di seases "(J. nyter et al Lancet 11, 645- 64? 1976); R Derynck et

al., Nature ZW“f@geNﬁwﬁ Tab@RGREY-nt er f er ons are gr ouped into 5 three
classes based on t IireAH $Hos aRfindhdhd SetfheRBS bOS R %éf Ené ldcﬁ‘thnbf eron

‘(1 eukocytes), (3-interferon (fibroblasts) and y-interferon célls).
Reconbi na(nt - foirslage VadeopsyfalupnhBe%® been devel oped and are conmercr ally

Javailabl e, y-i nter agAR 3 ol RTsGRboS BIoUR] ATPGHEMRE has

pr of ound effects on the 1 mune response I"ecul ronotes the
producti on ‘of 10 iFigMre|S38 shows amino acid sequence of an HIV protease PI.

Figure 56A shows DNA sequence encoding HIV Gag-Pl.
Figure 56B shows amino acid sequence of HIV Gag-P!.
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nog o u n byactivated.B cells stinulated with interi-eukin-2, hﬁﬁ:nterfel

al so increases the expression of histoconpatability antlgen 290 s whi ch
associ at edwo bs/ossesal antigens to stinul at'escytotoxic T Cel#éﬂy§£§§ﬂene for
human y-interferon has been isolated and sequenced G ay, F. al .

Nat ure 295, 503-508 (1982). 15 Human al pha interferons (al so known as
Leukocyte interferons) conprise a fanmily of about 30 protein species,
encoded by at | east Fighrgi57 shpun PCRyuimES ki gloalng M3 leepsirora mudtipleSdhe of t hese
al pha interfergpgpsotein species have been shown to have antiviral,

antigrow h and i nmunoregul atory activities. See, e.g., Pestka et aI Ann.
Rev. Bi ochem, 56: 7Fgure§8ilustrataga 2@%‘%&6@9@@%@0&:&%@1-3{ human al pha

terf has b di F
et 6 reconp nan GERb 391 SREE: b B VOB SR0BRECELIRT, | pRaoes: Fo

al pha-2c) 5 cel | - | i nEigwee 60 dusiratesa shutthe vedteNRALIQRES-Gay/Pahd i nterferon
derived from | eukoc u for the

-~ treatnent of Condyl i(‘)éf aéhﬁ“ﬁ@t@gﬁﬁ'ﬁlﬁ’e?ﬁgmmgaﬁéﬁ/(;@ %%?Am J.. 25 Meth,
85(Suppl 2A): 159 ( 1BiMYe 6Xdiustratesna eghtahuttAveebr pRyMdEIB5-6Med. , -, - 114::629

(1991); Friedman-Ki JAMVA, 259: 5 8 for'th :,re ressi on of
some mal i gnanci es ( %5?1%?“%’3 vangg\mmbg%@e&éfgc%@ﬁﬁcto@ VINGHEE ¢ r eat ment
of AIDS rel at eindmpabcrcsnatmmmamlregnmﬁes@eﬁtmeeeﬁumrtﬁ@e@rres Adifgedi t. ;.
eds. Nbdl6a| ﬁg gﬁ%ﬁ d a antvale N.J., p. 2194 and 2006 30 (1993))
and are curren @9 K LY for the treatnent of human® acquired
i munodefi ci ency syndrone (AIDS) eitheral one or in conbination wth other
‘antiviral, agents (Hrsch, Am J Med., 85t Suppl 24182 (1988)). p-interferon
has been shomn to be a glycoprotein by chem cal neasurenent of its :
carbohydrate content. It has one N-glycosidyl attachment 39: 2 May 2006 MD
03/ 038057 PCT/ US02/ 35112 site (E. Knight, Jr., Prow Natl. Acad. Sci., 73,
520 (1976); E. Knight, Jr., and -D. Fahey, J. Interferon Res., 2 (3), 421
(1982)). Even though not ‘nmuch is known about the kinds of sugars which
make up the carbohydrate noiety of p- interferon, it has been shown that
t he carbohydrate noiety i's nobessential for 5 its.antigenicity, biological
activity or hydrophobicity. IT. Taniguchi et al., supra; E. Knight, Jr.,
supra; and E. .Knight, Jr. and D. Fahey, supra). Beta-interferon can be
i nduced in fibroblasts by viral challenge and contains about 165 amino
aci ds. The sequence of Dinterferon is known. Fiers et-al. Philos. Tmas. R
Soc. L.ond., B, Biol. Scf. 299:29-38 (1982). 10 . GUCSF is a cytokine
inportant in the maturation and function of dendritic cells. It binds
receptors on dendritic cells and stinulates these cells: to mature, present
antigen, and prinme naive T cells: Dendritic cells forma system of highly
efficient antigen-presenting cells. After capturing antigen in the
periphery, dendritic cells m.grate to |ynphoid organs and present anti gens
~15.to T cells. These potent antigen-presenting cells are unique in their
ablllty to interact with active naive T cells. The potent: i
ant.i gen-presenting capaC|ty of . dendritic cells my be-due in part to their
unique life cycle and high | evel expression of mej or hi stoconpatibility
conplex class | and Il npl-ecul es and co-stinul atory mol ecul es. The
.-sequence of human- GWCSF is. known. Wng 20 et al., Science 228:810-815
(1985). Granul ocyte colony stinulating factor (G CSF) is one of the
hematopoi etic growmh factors, al'so called colony: stlnulattng factors, that
stinmulate comm tted progenltor cells to proliferate: and to.formcol onies
of - differentiating blood cells. G CSF preferentlally stimulates the growth
and 25 devel opnent of neutrophils,-and i's,useful for treating in -
neutropenlc states. . Wite et at., PNAS—USA 82: 1.526-1530.(1985); Souza et
“at., Science 232: 61- 65 (1986) and Gabrilove, J. Seminars in Hematol ogy 26
.(2) 1-14 (1989). GCS(increases-the-number of circulating gr anul ocyt es
and has been reported to.aneliorate infection in sepS|s nodel s, ; .G CSF
adnini stration al so inhibits 30 the élease of tunor necrosis fact or (TNF) .-
~acytokine inportant -to-tissue-injury. ~during sepsis-and: rejection.
See,-e.g., Wendel.et al., J. Imunol., 149:918- 924, (1992). The c¢DNAs for
~human (hbgata etal . Nat ur e 319; 416, 1986) and o S S
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|

char-acteri zé%gpﬁgbﬁfg&rq efice of,a ’cell "surtface narke

nouse G CSF (Tsuchiya et-al., PNAS 83, 7633, 1986) :have been isol ated, ..
permtting further structwural and biol ogi cal characterizati eV 2Q88csE. 40

2 May 2006 Woms/0¥38057 PCT/ US02/ 35112 I'nshunans, endogengps&asfestisi S

detectable in blood plasnma. Jones et al., Bailliere's dinica mat ol ogy
2 (1): 83-111 (1989). G CSF is produced by fibroblasts, ndacrophages, T

cells trophobl asts, endot hfl=rC epithelial cells and is the
expressi on product of a sﬁﬁgb@f?o'gégé@ﬁ%?% T THRENVENTION Ur exons and five
introns |ocated on chronosone seventeen. Transcription of this |ocus
produces a nMRNA spem Wwhi gh is differentially processed, resulting in
two forms of G CSF TR NYBRUGNIHOVIdRE Frpetie vacsines, phasinacafticai77 am no

aci ds, the ot hetompoditiogs hdudiag HevRcR Ak AP AC . ta et at.,
™ Redtnd fift oppmﬁrg%n%glﬁ%g?aci ds has-

EMBO J 5: B75- (1. 986).: The formconprised o

been found§t 0 %\%@(Silﬁgecg%rb%aeg’{deﬁ%&ﬁ ¢fiRathagepicwisussisobager=gndact i vi ty.

G CSF i s speci g@rasites.sThegaistiv QacdtGihr miie &H@P ; S

adm ni stered tq%& %A!_\er f.h.os{ﬂ’scg(ﬁ as eqé%s_e,' %faml ‘6‘&3%&%9';9 sust ai ned
neut rophi | | euk c@% deficientanddq aef canspmalignanay in tRAGH S Be Srmumizd- 7138
(1987).. 15 TheVaciméon usimy BtdedBidv- %0 ive. means for enhancing
t hey i mmune regp ' A ﬁéh@gﬁfmegﬁ%%eggﬁi\’%ﬁﬁgﬁ?%%ti des' of

fic foreign

nse. tq the speci
‘reconbi nant vi r.u@éaj.‘"%“?fﬁgwﬂﬁ 2% tecmdingis hexprepsed by the/galinfected 6pn be used
in the valdki nethefgdnbéc picemend picd ke | [ is. partjcylarly useful
| | v 5. rﬁ?eg%(gmﬁl{%gégmg\#gtﬁb 'ngtﬁﬁ'@ rEﬁhese vi ruses

u,

in vaccines a?&; nst .the Hb | |
vf d 8% 2t ReidRwyt” medhanismeas yampared With tveacci ne i s al so

have a 20 negat? V&M&IPRAp

very useful' emnventionahicaiidedR” aaeadpsds s‘qﬁgt WS nd C virus. 3.
CGeneti c. Vaccim Agai nst HLV In'f?fgctiony?4 \ é?hgg'ﬁgr?%f'?%"%fg@fﬁéﬁ‘eo’of t he

s

present invent! ﬁ'ﬁae?l Y7CED8r £88 sacombinanbyitus ipGapablecof expreatinp ehuitiple Vacci ne
agai nst the Hipathogens: arbigemy, i@k .l pvention the genetic
vaccine qay be a.reco niﬁ%a_nt t_;'eni g%néﬁfﬂ?a?ﬁﬁ%fnﬁcwﬂeﬁn RRFcHlargenone
(c:;grl r2 ioes gnép Zr;&“ P& Pg _.zﬁﬁ@?@ﬁﬁmﬁs etaqmbhaﬁdfﬂsdfargﬁwm?bqiﬁmém(eH?v

and ( maandeREiual BFALR! ; ences of these.
anti gens may g)e Hf?di f‘i‘e(_%lj s‘gqh as” _éF@jte?(‘%lH%ﬁgPh’g”%ggicﬁﬂﬁﬁc?é‘a'ﬁﬁ?%’ssi ve
regions of th y t V@W&'@Bﬁ‘ﬂﬂ@itﬁ§!ICEMD_HV=‘Muuiomlimman|§mpbh@(d_é_§ease known

&

as Acquired | rprodet b il , .. Al DS, has n descri bed
as’ arrgder n pl %gjklgelﬁ%lgméerﬁ?tsgv??rpg %@é’%p%ﬁ]oc%ﬁ%'r?“fé%‘?gfes??F Tﬁ‘é'i§)' cl ai med

over 60,000 vi cellyiay respossr Ay prodficing oytetoxid T, InBBhesessETLy the Uni ted

St ates af®ne. dib&edkpEARSIN T i.zed | ong aysnptomatic period
fol | oned by a. gr oar egs‘i veWAff_‘iL) @%@ﬁég@%eﬁ%ebﬁ%ﬁﬁggew@gﬁ%ﬁu _
degeneration & turglly exprpgsrd ag/an wtracaliulh proteimtambe nRdREIo BYSt em The virus

may remain | akeibtabld Sqaf bR il for five or nore years before
synpt ons appear ., thgz %nﬁ'dﬂgl?&%ﬁ%bglg{ud\e/tb?ﬁ%é%'tsuﬁc?'H@W%Q@Sﬁﬁw‘gfﬁ@ to be

felt. = Many. ARBYGSE4R herhogdyisimmone sgitymben badig, ¢k a@MdneapalByend! i nfectin

thers 5 who g B | ' towiph their body fluids, Thus, if
incheckag. ¢ o 8 8y QB A0AE il feh o eoklan inebiinben |1 be

enor moug® TheMigpigking M&t@a&esmﬂsemf'ﬂmmu]jhugr,st;igggsingge&;;-gf:WQti erial is

RNA, whi ch eﬁp&ﬁgﬁ' i.nf ¢ tion for. viral replication. Upon infection
of a host cell, the"".a‘gﬁ%&"ﬁ%@g pffrﬂTO&ﬁ‘BFﬂ{?dﬁ&“t ¢ 16elisy ddistekerpby on t o DNA,

~which is cat atyrhéd sigpakof pathogeaiy wieal GrifbdtRA”, HIRY RSt AnthlAS SPdtbMnAifits 2 Ne DNA so

produced -ent &g,

18 Cf - nucl eus where it is integrated into the host DNA
as a provirus. @ﬁ"‘%ﬁ%g%freﬂg %.]ﬁ

© gIRSG Anfigep peesenied i thednfeded oald DNA i s

transcribed akerefoeeni aasa'dsetmemeﬂdﬁmfagcﬁ%m@g&géé?ﬁ?@,emﬁ RhSvedthi ch are

v . _
en an 1 ndi vi dual

then rehgasedyf oD s celd by .a pudding prox €ss. _
becomesh?nf.eg’tké %-%%ﬁﬁwdfﬁtﬁh‘(}SJ-r W@sﬁ'?t@ﬁég%ifiﬂ antigen tatindusk@sstibogand ent er s

a particul ar i@rwss responss sred %t@l@dC%tdg&he__ﬁéﬂﬁhﬁqtaTéﬁeJﬁg[H%ilﬂ.%yt: gs,CD\th _(I:_ E are
Ker terme : ese

whi te bl ood C | HCause of s hosty Ehe recombinantvituses of theqmesehtinct i oni ng
as critical d¢viepborecarsnodbniydichuseiasBUpRERL ltomvgrﬁ ifebddd &Hpmd MTuner esponse.

- Much of the ‘EBE{n%bSﬁB&PﬁsbeQéaéﬁ} of H 'V can

athogen bat erapeutic agent to treat diseases associated.with the
35 . Infection of the pathogen. |
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" eds.,Fields et

attributed to the functional depression or destruction-of T4 | %hgcyt es.
The intact HV virion is roughly spherical and i's appr oxi mat ¥ a§ i
~di anmet er . - TW 83/03806h has an out er nenbrane ;covered.with Sp'lk(f"fnlléoz
structures nade: up of.glycoprotein, gpl.60/1:20. In addition

a 25 transnenbrane protein terned gp4| Inside thewirion are. two
structural proteins: an outer shell composed of the phosphoprotein, pl7,
and: an inner nucl e'quwecﬁmMW‘?fﬁlaépr@bmdé\ﬂﬂm is pfovidad fortelisifigpan ot ei n

p24. The viral iundre an opi es,

the reverse transcrnl pt g@ier%é e%thOert;[hé%te%lmé’tﬁé)r’I |crﬁ%§'e¥:6§§@2é%r& % or the
synthesi s of vi FYUNPISRR awmﬁnéewmetmmeo thidhectihbinBiNAgresane encodes
three maj or strggdodingla ﬁ%ﬂﬁﬁlgengﬁ% a?ﬁi‘;&?&ﬂ c ViRis, eX e S'%éﬁaélﬁa ked at

either end_by long term nal repeat equehc ene codes
for the grdup- sPEBeR pliciEngan '"Wlﬂleei‘lemﬁnsemﬂécteqbaealn;sﬂne vied Antigeh g0, The pol

genes code for ééﬂ§eﬁ;ﬁ)éﬁ§u§§thet\ﬁnﬁf§ﬁf bmrfatﬁghggﬁq_{y%ﬁénfg fh@ﬁ)ﬁ ?ghe se, p31,;

The env genes encod out er nve ope g dits
precur sor, gp16@6@@%@8ntwwazan¢@mmeﬁmu&mmqam he%lbbﬁﬁh&b?nﬁelﬂ

-transrrenbraneg,le tend to be highly
vari abl e, parti cufrmfﬂmtt rgs 3&@&}'?%@0 'm%ucﬁlﬁpgﬁ'ﬂ WsE eXPESPPRI ot her
genes, not shéf‘%ﬂoﬁﬁﬂbam th%tmmvmcrgesmﬂy ohﬁewhrala;rﬁgmtﬂfﬁracwmhyﬂd in
transcri pjgonal n.or. encode ot her. struyctural
proteins. The evrllrtgf' }S({Bﬂf%ﬁé?mcﬁ@ﬁetehg%mn%s& Lipuss gﬁ%f{@&@f‘a@&a a@ler et al .
‘Nature 313: 277 @&M?dwrthﬁia:mthmemwmpmmbmdrshere| n by reference. The HV
RA sequences: encodiha e SHEHGR. § rREene K proviBy A dRhe are
“known. See IWer‘VgCCH@ foeehcaung an—lmmameﬁes;nme apsiast mmdplélaﬁﬁigenh()n Ahespi | ation
and anal ysis ofy, i.d se uences, Al anos Nat i onal
‘Laboratory, Los f%{ ﬁg‘c\heﬁﬁrk}g ?ﬁgé%gﬂbﬁ?@% ey p'%ﬁ@’&ﬁ@"@@ﬂal ns of
HV are p %di ctStelanoesshetemgnueﬁ@thmbemignSEﬂst@cﬂ%ﬂc@dfh@@ difft@éliralEXt ensi ve

I | at t d th d
0p! 60 {about 1604 SPREREF I PNBRAEHEE Ruiapar of BRuSILH Bhc. ony

gene product dentigenegqiiencesfdicitisglan thhsne eepidel dictieda fgamgmgmr?ma s and f
unctional domains o

under goes gl yc th the atus. The

gplGOgl ncl gd)és?lﬁ e%gﬁﬁa&sr%rﬁs{n& hgmﬂggﬁggndﬂéhe pesiuparinfeglien 861 e r egi ons
I through 5 mhﬂwl*hcshbpﬂp&aeorﬁﬁdarﬁlvﬁds n'me RcbRABINGRE \Brus iV prefetdRAFY ;
AspSrﬂGl o geﬁﬂqﬁﬁﬂ%dg ‘cap essi n site-20 (also called the

cl eavage S te b4t sause s palichsRey that ispalirlie:  zi pper
notif, transrreamoaaamddmtmna,pam@ehewtrus(eémtHemdse peptides  (LLP) land 2.

Although t he nucl eqt,i de and a aci uences of egplzo and the
nunbering thereof f NEYRFEIES 6§ hiesﬂf? E‘Vﬁ pngapderdisegtio improunizg thei £ f er, sx

- the region enchektagaih$te: fide ki) ahd AFERemStrs; fieed by the
- 25 ss teachi ngHMJ'Lf-ﬁ{/\% 51996 ?1% ' Fundanment aﬁé‘\ofpgzghg%%hd%dsgéfgﬁddh a

piRse sipiravints tyreol.inermassimptey Vin dynsra, &boBhapt er 27,
pp.- 845-9356. ThiissEa VinieBhd depais W et B! M Virdes Bﬁpﬁﬁe!%?%ﬁecur sor gpt 60
n

directs ri bosorrec?ﬁtrans ating nascént protein to the.e asnic
-reticul um _anPdGRIRRUER F‘EIDQF 1% ymerauiases padhboelius anterasisgnal  pepti de duri ng

~Env 30 gp. bi ogenesi processi ng
site by a cellul arﬁ}er%?@gggé{?tgfaﬁgygé Efc){é’eg’%%t Tg%@!c’%qygg%&é@ﬁ%um t) and
gp41 - (desi gnafi®g W@@ﬁ@@ﬁlwylelcaﬁlmwemwemsodmsmeformoee dralernal , surface’

exposed don®i ditigéds ihlife: @iﬂz}f ﬁaﬂcﬂﬁegbﬁfeﬂgl‘}’&sﬂsrim?wgay t%)f%ﬂmgg%g :’l ts 25

transnmenbr ane domai n and Insin atrinmeric

i nt er act 30 t HYagpingd.ei, mfactedrbyélwaacembmmNas thﬁmﬁesﬁdnwﬁltmswm% nga4|

~include: 43 2 Ry, 35112, Fusion. RERt i de,
Leuci ne. zi pper -1 |?<e§?§§f"§\?' Q%FQ%E%‘Z@FQ{&?@%?%W ‘FMS preﬁ_qg LLP2. The

gp120 subufiit &yﬁﬁ%ﬁfrtbeinfe@ed velt. |%md:aaexm@smnsofa!nmlvwamnttgmszeﬁﬁm byf egi ons.

apect 1 eanee oy R FRRRRR MpSAIREH I AR Al BB TR0 S -

5112
ere exists

'~ assisted anal y@mnaﬁlgdhelar@@empum\mammlgqmenmmtfswfev@,ﬁh@hﬂan -

35_ - immune system mounts a strong defense agamst the vnral antagen thereby

24




i rmunodeficiency virus isolates: predictions of antigenic epitopes in
conserved and variable regions", J. Virol. 61:570-578. The &M202088 ecul e
~consi sts. of We q3eBsesept i de core of 60; 000 dal tons, 10 whi Cliclrﬁjs%%ﬁﬁm vel y
nodi fied by Wnked gl ycosylation to increase the apparent nolecular weight
of the nolecule to 120,000 daltons. The positions of the 18 cysteine
residues in th Q. primary.sequence, d the positions of 13 of the
appr oxi mat el y %ﬁﬁiﬁﬁ%ﬁ? @Edar%r‘éé%@@w ?Qﬂ'{’sg Rathqgenicyinys from whidhffience are
comon to all gpdizbtigeviseledesi. The hypervariabl e donmains 15 contain

extensi ve am no aci substlt fions,. i nsertﬁ‘l ons and del eti ons. Sequence

variations in these rRd with Sfppnizafiop yvith yageasihat arelisalaiad sreteins

variability beteweﬁsma&cmbeﬁedseﬁr lﬁée?;ﬂbéliéethé@"rhpé#ﬁgéﬂl éﬁdreés%@'ﬁ%h?s
Despite t5h| S !]aerl at i ﬂuences preserve the virus's ability

to. bind to th r\?F?’Bﬁ'"?@é’gﬁi 8&}' sgRbnY&ntion beftercpimigst the gptaral viali nduce
fusion of the wuhtigth |ﬁﬂ§lstrﬁﬁ1rb@ﬁﬂ f@l’ﬁ}ltlbﬂ ”Eﬂﬁfé@}ﬁﬁtelnTMClh%%éﬁﬁdﬂﬁdtﬂﬂtt aches-to

host ‘cells by gn interactio t he envel o gl ycoproteins wth a cell
- surface’ receptﬁ]‘E natiyg capfg 'é'?fp's’“toﬁg{eWW&WE@@WMW%PGWWWE T4 cel |,
'gp120 i nteract gtymgylmtéd\ﬁ tﬁ]ﬂadt@iéepéﬁt or FSEAREHS/ WBB:?sué‘hr éfgf’sélh gl ructure of

the core donmain of. H V- st rai nHXB- 2, a virus) has been
sol ved by conpP '?\&QW’% C@%”W‘Fﬁhastﬂhﬁgﬁ@ﬁ@“ t‘-ifpfmﬁméﬁd foﬂDﬂEmd an

ant i-gen: iondi ngutbiea @RBRthost @M arpié EaieREdHal Wl s%'deﬂia'-' @5} bl ocks
chenoki ne-r ece tor bi ndi.n Kwong et al. (1998) "Strcture otn an HIV gp120
envel ope gl ycoRPtGEBpIte $ir n'ﬁl‘%‘ﬂ@s\ﬂm rene reprotsecpisswnaklidueto theut ral i zi ng
human ant i bodyaiterdipamtigeni2@BoaAs vathe ERAK él%dr&%ercﬁ\{ﬁéﬂ;u%fé.@%écﬂ@t the

gp120 core has a uni que nol ecular.structure ses two donmai ns-an
“i nner domai n" PY RRiBAIURG SeaveRging Fellndan” out er " donain (which is nostly
exposed on the surfiaeen@dstithe @r‘aét&%@éh&@ﬂ g! t€ifhe COMPI €X).
The two 120 domaj ns are sepgr at'ed I E p%%?ﬂghgﬁﬁ%c’iee,tﬂ? not . part
of eit hel?dorafeROMEINAR; Ys.thsesents fbaus@§nﬁg%bum fiegidena mechmm in 35
gpl20 whi ch expes@s if@ehlid. ast 5% d outer 44
WO 03/ 038057 2. Moy ooa@en | 80088 RO B SRS RGNl JRRIN AT o1t er 1
was al so found‘qshﬁ‘%ﬁsnﬂ?s‘ﬁ Q@ﬁetfﬁ@'%@ﬁtﬁ'@ﬂl}’ﬁm@m aadipresentatiernofdhe added to
gpl120 are addegai shilsBE b thw This is consistent with the idea that
that. virus uses- cafrgbthgﬁé:t'%ae eches to mask external. antigenic

epi t opes on gpl20. BHM@@Dh@ﬁtlobmoﬁﬂmmsww thatds nehpabienf Podadircept or  but
also to bV qRLESERIAN t %F! (e.o.
CCR5) . Upon b| ndi ng&{"gl(l)fitnﬁéeé re%gs ttlt(g(?p%%%’btg'b@e@g%eg tu?ﬁiytrﬁ Ec\%rs(rﬁ;‘?s envel ope
i s then fused fakphside klede tat, mmomgalm gemratadlby usiog eeplitatione vi r us

orovirus s s B 8t vt 9% okt AL AL Al BOBEVREN i
in. the cel 11[ irepligatedn ﬁmhdst)ceﬂsa‘whlclsoarempmetahnglvlevgieﬁstresmhnha@osh ch tine
th fect Ho f th | at

e infecte 'cﬂﬁjb ﬂig\:z’éf{tuéllzlqaﬁﬁ t| ogé’%ﬁld : wever, i e virus is later

N activat#d causing vl mmune- suppression the individual
wi |l tha#s be susceplarédver, toonmhzeddpmappnmaaihlcffuslngfaaemaiecs oamactﬁzeat ed with

- AIDS. 15In ony he. HLV n i nvention, a
reconbi‘hant vi %{5@?%@%%@% P‘Eﬁsséﬁff"ﬁ Wpﬁé;e g?’?%‘ﬁdac‘f"ﬁ?rﬁfstg ES5Bhse agai nst

i nfection of Hventiothis MLEh(SHfBrnHECCIHEtIDH&fQGHfQEE psmauon&ﬂ p@ﬁi‘ale@@n sequence
het er ol ogous ihant virus that encod e n ant’i from human

_i mrunodefi ci etﬁgv%ah‘? ?%ﬁa?ﬁz\ﬁe a’@%’?@?i)’%‘?’"@? F ﬂ%‘“ﬂl Hﬂfﬁe@éﬂ%ﬁ citing an 20

| une .4 es pon&boldiviras hed Hagaarge-scalb erddubtichéfimeAuaad or Rabive viy8r essing the

H V antlében Ig’“g‘ttﬁﬁfj}’%‘{' on infection of the host by the reconbi nant virus;

and an~Tmmun %B&Gé%e@f??é@@?@ﬂfé@ﬁl?se%m@fﬁ@t@@mplﬁant virus -
t hat A%ncodesmohaﬁﬂlummmielmbat or whose expression i.n the host enhances
the - i mmunogeni’ Clt¥ of th H Vv ant| en. In a preferred enbodi ment, the =25
recombi nant vi r us. -1 %€ FRE8M @éf‘t RS0k eseshinvanipiradeusedda gxrress

mal i gnancy neduliup@l drmgaﬁS@@Jeﬁt:&jsmmﬁé‘hédbMylﬁﬁn{ e shftviraiNiRtdre FREPYI nant
virus is used; as a’ I%ﬁz?:ﬁtlc vaccine to be admi nistered to a host to induce

or elicit strhigge YHUS B8Y PREPYeultinle pnligansfom hewameein ofn. | n

conpari $6n wi péth@@éiﬁcf viRBPireA eifRserit efraifls YEIhRRaRR: dﬂt@é@éﬂi&%rﬁ@e#%l'ng -30

- denatured or ‘attenuated H V virion, the approach o e present |nvent| on

- should be safer and nore efficient in. eI|C|t|ng strong i nmune response but
_ not _ N 25




creating risks of reactivation of H'V, probably through recg |nat|on wth
the wild t‘\‘pe H V infectinrg the host. According-to the pre 4%6ent i on,
“the HV antVB4d308ept essed by the 35 genetisc vacci ne may be,cgﬂ% i},ggll_lpen
derived froma HV virus, such as HV 45 2 May 2006 WD 03/0 g

PCT/ US02/ 35112 surface, cor e/capsi d, regulatory, enzyne and accessory
proteins. Exanpk I urf oteln include, but are limted to the
products of theTlgﬁvd!ﬁ%ﬁ@ a\%@%’?ﬁ é%m ting erle'IISGSE&Esmwaew pafasites/ capsi d
protein include, ib@naueethelvamme@lotmetp%eﬁfiﬂ%{-ﬁ{oﬁt ene such as
the cl eavage prg %LH; bi i P 5593e y the vira B%%@%Sggg}ﬂ'%ﬁ‘fr@za%e PR:
the mature capsid proterass ﬂmseﬁﬁmfagrmfpmoum@gemﬁ) Sined thexd po6.

Her der son et al mulipleSdjigen Lreﬁb 8 Gedndiel S: f viral
“regul at oryspr Ot@lbrﬁglﬁ.gfd u sééd butesaare erelot Il #?{ﬁgéemaﬁv 60218 of the
S

tat and rev gene PoffakeRFomBinzfion @Ethgﬂievlmlsea]ueeneg/mqnem@gns i ncl ude,

but are not hmaﬂmgmtmﬁrheuwmﬁhnybﬁm%tédﬁe pol 10 gene: pll (protease or
PR), p51 (reverse t nscrl tase or , and p32 (integrase or IN).
Exanpl es of Viral 8@8?& Yﬁ%‘t"@quuéhﬁ presentdnvebtion aiscepmérablylenjbrteggl to the

products of thdafgebmwﬁf ofimmﬁnuwﬁméﬂﬁ)rrﬁfch%%?@ .ng.s W%E%WDEWF@, u and

Net. In one em:{(ﬂ,ghn%e % |V Net protein may Se 15
expressed by 't he r &coty MaHrinlaclagcels display yiralsmtigerisronetéir strfadea ¢ a”D' e,
X

-sequence HhcodicogieMeadf tieMBIC-| ition 8152-8523 for
BHLO strain of H.V and, at pos??fbéﬂeggg%&ﬁggﬁf;% Bq\figf sedpylien of HV) may

be inserted i nPSTFNPNGLRAtgEN-Prosenting erlls whithodispimndntigehd/inReNoB&RSEI N MY

serve as the .Hwith 8HG-0esce ﬁﬁsepﬁ%m@ i,nant virus of the
“present invention. B‘?{Pr exgrrp sequgrtléc)g"ée'nmg (gll% ”E&W(?@@‘c yiokiRes r evs

sequence at po&hd nfiressare pmduged resuiéng ie astroag hemom! aihd BERAr on 8369- 8643

enboti o, 1 UL L enal bl e eagmens:, B8 ' . Bufk biBesrS Sk oy sdiant | gen

enbodlrre full @’ Gag protern rra
expr esse by t??é“% di?g‘?‘ﬁéﬁy newinfectioh. tih eagniredions udimy BBkt proteffer exanpl e,

| t t
112- 1650 f Qfo%aﬁ'?'“??r";? bRiReh Iy Qi edten bl i BiflrSeommanaselbh - 3 ot rai n
of HV) may b rﬁ@éh@@ﬂ)qeﬁ%@fﬂmH@db&lﬁgenbkésehfaiﬁbn M@éu}‘s af@hei d protein from

HI 'V Gag pr ot eidytdiieSrelel 21} s.the H V anti.gen expressed by
t he reconbi nant virus of ?g@poﬁg%'esnat%geﬁtrﬂf@mq% ¥ fimigished A resultsitieience

encodi ng p24CAelidaryesponge l%@@ﬂﬁateé antl fewp traémbgNcalit e %{%&ﬁc&pr BHI O strain

of HV aza@ at p05|q,|, NL train of . may be inserted
into the vector. %}nl\g Sé@%?%%dﬁ%?m?B@m@ﬂpm tyet anot her
~enbodi nent tﬁ%cqqu%m wgapfdh@pmssmdn\teﬁtmeﬁecﬂﬁé@m%ﬂ:%reﬁe Mhtiky 1S derived

fromthe env gens he anti.gen is deriLved fromthe
Env prot ei n. Acco?% ﬁg”%rha%%démongﬁﬁ%ﬁpntbﬁfﬁ&?s@ﬁ%ihér%m@ﬁn euthegenesi s may

be 5 used t oSHEIGE féﬂ@ﬂmfasvtmtmdprod:mmgﬁlafgermtﬁ%ﬁ}mﬁﬁnoﬁ%dﬁlé‘tr[ nder It

non-functional ai.ns eut ralizing epi topes
nat ur al 2genl CI){TOI@H% thyaé b (Qfﬁ¥t8 B%P&?ﬁ'ﬁ?ﬁqﬂrfmﬁmh@te&lbe of Env may
t

be -del et%ed or'ﬂfﬁﬁ%ﬁ @dth’e@enemmcmetthémgﬁm;nets%eﬁg Bo AYc & L Ll ar
et on or

. protease to fragnments HERSt in may.

al so be carrPg@g@:ﬁe %?rg?aefﬁ ?CFWW@ %fﬁﬁ!ﬁ"’@yﬂaﬂﬂmlashd@rral ns of gp4l
such as the Tmmletp-l and- LLP—2 donai ns. Conpared to.-the wi.ld type Env,
the nutated Env. pﬁw I d _have a _reduced risk of being incorporat ed
intoawld type %5{' ?l@t‘?cﬁ’ﬁéﬂq{tﬂﬁh tiagenelionpcepinimicsdhdy HI V in
©its further arfaturabiiral infecorbf a pa®s é stem 15 For
exanpl egow |- qh YPh)e H Vp&nvestﬁ B é di f| e}\%ﬁméhﬁé '\ﬁﬁn;%er\% S W dtype
gp120 sequence TromNeEA ?QPW”@P*&HPﬁe@tﬂefttemaﬁwgenbvﬁw Fdat, and Rev

codi ng sequememplmmfém Aiop 8 phaed [ n. mes EcoR | and Xho
I'to produce aa\%;lgnt 'gt rt?n %?nb%sgﬁwha% 10 'Tﬁ ’éﬁd"rﬂﬁﬂi"ﬁg at

hucl eoti de 8 hag Prfeyna. Wpﬁfesﬁilme&ectslmath@hwed by deleting 20
nucl eot i des~ fplremmemiydl.(ed:bfﬂﬁla ﬁlﬁﬁkﬂ%p?éssﬂa%ﬁdﬂgﬁso theg 150 for BH10 strain,

ycoproteins of
the virus.- Accord;ng to the present invention, the viral antlgen sequence

| 35 | _ carried by the genetlc vaceine is preferred to have its pathogenlc or lmmuno-- |
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and 8610-8785 for pNL4-3-strain of H V. The cleavage site of n be
renoved by deleting 12 nucl eoti des encodi ng am ne acid sequen R at

- posi tion. 71Wdo3aisdsf or 8HLO strain, and 7736- 7747 for PNL45 C?'r/ﬁr% %ég of H V.
Al'so according' to this enbodinment, the nodified Env protein ‘{% contain
deletions in the regions that do not contain neutralizing epitopes. For 30
exanpl e; the V1 and V5 donmai ns of gpl20 nmay be del eted w thout sacrificing
t henat ur al ant iSYBpiegsig regiong geteed. geatsem thﬁgﬁﬂeécwcmfi@ preseritns of
gpl20. that do t

Al t hough the pplwn3 wf@ﬁé’ﬁ?@%%?f‘%@ ﬁ%ﬁn&%@ﬁ% R{L ounhﬁ?n the V3
domai n, V2 and t@udu@mtmmg imgung FESPONSeaansl et ot Gwe!ngﬂemmntabEﬁecns ahn
neutral i zi ng empid S. Anobng various strains or clades of HV, the am no
acid sequences of the neutralizing epi topes may be variable. However, it
has been ¥ ound that the anmount of variation is highly constrained. Thus

dot ermined. 4772 wie SoRRIGBebReS Bty kB2 O el e,

sequence encodi ng VIhe prpsent imfenfmyisaimcipd taledceines that mimiodhd featur&Oe1- 6032

for BHLO strai train of H V. ence encodi ng
V2 region of E%\/na@%bﬁp%ﬁ@%eﬁc%éa &@&%ﬁt#%ﬁjgéwngﬁfpm?ﬂ?n 0 strain, and
6700- 6796 for palbdgéhidgitys thirs cadsingl file hepitto awaht an effectiesdefenss, eil@dbing both V1

and V2 regio ny. can elete t sition 5961-6161
olrai a2 0abahe bl e fpe: 8t flecfon. O geplc yatienale GaliGiofhe 1 v
ant i gen expr esBedmpgtehtur detantivdvinBas into whish 0By ob@o® Btwb)uéqﬂenoés gpl120 which

cont ai ns one o el ected variabl e | a conserv domai ns.
For exanpl e, %‘é‘;@f@ @ﬁﬁf&é"ﬁe?‘@al} egsé't)%%ﬁe'{#‘gﬁﬁﬁ%ﬁg'%rﬁ g\ %‘b V2, V3
and C4 dor nai ngename Mh-gsseniGd telitimicctivity Tae rdooamirantvials exerdssed thai ng

oD P2F 2t o ST e RS on R b 5P A R o

resi dues 1563 . aﬂghs@%@?ﬁgbﬁﬁﬁﬁ@il@b%sﬁ@th@%ﬂhﬁ@ respectively. In
addi'tion, residues for anti Bﬁ“ bi ndi n al so include residues 171, 174,

177, 15 181. 183, 18Pnefgwo & rgeomy Hﬂ?ﬂ‘%@ﬂ"@%‘i‘%ﬁf@éﬂ?ﬁ@géﬁd 432 in the

C4 donui ns. - Bair@e r@tp@tse ir( 4 B8Sinfedled BY @@WIESTHe RicomBhaRevifgn (1998) Al DS
Res. Human Retrovi|uses :115-132. I n anot her enbodi nent, the HV antigen

expressed by t?f@“‘?@@%rﬁﬁ jgen sequepce heterolpgops KB reGompiat YRSt be a

-rmodi fied Env pérﬂio@b@awmfanﬁ?ﬁﬁﬁdrﬂﬁ p%@wé@h!@"vlnﬁ"%xtﬁ'@%&{ ofé @frdlons in the
gl ycosyl The 20 of HIV-1 contains 24 potential sites for

t
N-Ti nked%é: ggo%s'iﬂgg‘giem"'@ {IMRIUE IESopSe d'magﬁﬁ‘s"me‘t“ﬁba'ﬁ@e@??@osyl ation
notifs are: congdms eRstebding e vﬁtlfaﬁlq]eﬂrﬁ th\érro%{ %po%qh@t:mﬁr of tﬁ@ﬁbéf%y%@f HV-1 -

Envgp prot ei ns has denonstrated t otential glycosylation:
~sites are m)dlfPF%’Hb'W@tW’rE%raBGWdﬁﬁ‘t’éo‘ﬁ"aéla@ﬁﬁ?%@“(’%@@ﬁﬂ%w@t‘o #e 25 (1990)

. J. Biol. Chem c28SRbi8RkUGSHAL en@®Bbs b MAISb-Slmidtof \?wﬁ&@exﬂ)res@oﬁ Im Chem
265: 10373- 10382. Because of the extensive. glycos yl ation of

proteifis, veryNe&asteagaries thy immignoggeipiy efd ﬂtﬂl@bmnom@meWQﬁrude f rom
the Car@9hydr%§1§%§&atl§9mﬁﬂﬁFet§Hfate t 6t @fus@3 riAtighanc a@?a‘ftr en found in

non- neutralizing epitopes t e 1munity agai
neutraf i zi hg e¥sspaped wib the pajbegenicadrug étiby hept t opes. . ‘Thus, del et| on or

O o "ehe. SKGea i UruoinkBo BB EBRARER & btaxucﬁ{gagbe anti gen

by..unmasking the true neu |2|n opes. I'ment, the
different H vthﬁna@@rmomebe r@q@r@beekca‘tmymcmtaetame ﬁoeemmmeant virus of

the present i xR 0, protei ns may
‘be expressed p}é@%t(ﬂpm rrée%r onobgvr'mguéc% %@eﬂgmszé%o '03/ 038057
PCT/ USO 23@51lzehtowm¢s)lsupptemtaomaacrma NS may balussqbta grnegate the

Tongt i or & 1 rasiagt s oot dnto g kb pdt sy

al so be expreéb@mfewg@tdféhe mcamtanatltenmﬁl Vherafore, jids preferced thettheyv, Tat and

" Rev. Further, VA ressed .t with the
mrano- st i mil JPATE 94?{*wr@é“&dt*%ihﬁf%f“%agth‘ﬁiéﬁweg*artsdoﬂ%%t%% 'n single or
mul tipl e copi esogepitome tlwhmlgremmmhuhaatmnmitsaafectmtytt@the hdsar: exarrpl e, the .

sequences encodl ng the HI\/ antl gens _may be L _
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inserted into El region of an adenoviral vector and- expressg%é y Y6 cw
~early promoter via a retroviral splicing donor-acceptor nechani'smor an
| RES -10..WB28455m The sequences encoding the i nmuno- sty may be
inserted into E4 region of the same adenoviral vector and expressed 2from
another CW early pronoter via a retroviral splicing donor-acceptor
mechani smor an | RES ﬁ %r%n gxet_tgnot her enbodi nment, the sequence
encoding the HV antl geh 1n gdiment Hapeceatinant vins isp felblmatncuresent
invention is a inse@peteniadapevirushat - cont.ai ns sequences from different
strains, isol ates a”ﬁﬁé’?%ﬁg f H\V wviruses. A strain of HVis the HV
i sol ated from a!n éqr:d::w §73 %ﬁﬂ queﬁp‘éff"@)OfthQ:Wéﬁ%iﬁﬂlment@dcerregt Mghm a strain
name (e.g., M\ levels pf abigenexpresfion hat J‘wfdgr not two
i solates age ex thg%nﬁg 8%§ ZSggﬁe eé ﬁ?fw‘élg"‘s%% are
classified acco rmilt dr;\g t '}e’EPé"'g'%Q celipdptectad bysidwbamstlglpmueé‘seas of
their envel op p& niayedenGTeGnﬁb‘QdeéHS‘iﬂ'ht V: 1 i sol at es,
Mand 0. The M&r%up lgg Si st% @9‘( 8 | eastJv ﬁ"ép?j-. 8%'{?\?% g&en-xgl‘cheg subtypes)
A through 1. The 'P ﬁ Elfrver &q beyery inspertangin indudirey celliar thragtgs. C ades
are genetical | }agalnstnfactectnals aing i bel i eved that 25 by
S iEvned e el _-

usi ng a nosaic igen in the design géene ine of the -
present invent |J§%é(n% \?%Bf,qaﬁgeﬁﬁf&d’ﬁ@‘é ushHeu ithe tegombaanicrdeaoded mpj | ity to

stinul at el@ he |infectdeniintic dells #hich ok cLf] cyt ot oxic

T |ynphocytes i nS a \?n dﬁ@ggg@?ﬁhﬁﬁnﬁ%ﬁ.i % 'l'- |e(, strains.

In one enbodi men fec?’ﬁ@‘"%% EOW“?"éﬁﬁﬁlwfiymanleeenemﬂnmmmmo virus 30

cont ai ns ant i genkaricingroytokirek Bd firhikASEsS d| n ade A

(Accession Nop,H Ve 1958“(3037\/\%10 O%OBHEt @m'ﬁq'tﬁc Oéééé %BEL c

g éﬁgzz i g)n Nclé (mc;\z P@@Bﬁgﬁ}e@%ﬂ infeci gympay ; ';lﬂdbg(ltémthsl‘sak oﬂlsl\bhuhib?(s Janlc_l" V1
aeth®la ccessi X -

93BR020. 115) {r\ dg eSS| on n%béﬁ‘%}@;}é%ggrﬁ@éfagﬁl D'thQFBF?gmgf;sn%| tiple 35

repeats of resta99{og YPmbinat adenqvicusaofithg preseat igventidl @hbuld bagnent s)

from 49. 2 Naysa’a'@ﬁécé@e(ﬁé%ﬁ&ﬁ%mw 02435112 different clades may be

| inked head-to-tail E enerate an even nore conplex nbsaic HV antigen.

For exanple, an ade® 9PP@FOIW§@ﬂtIQMuemmawbé@dsuti{mddhﬁtﬁégEi qaps  of

mul tiple cladesr Fsrebiof ofBiiad a i O |V anti'gens with 5

gp4l del etion frgi) efﬁl tiple d(%lnguélédg %bg{ﬁl@lf"(}%o'@’ﬁ@u@ﬁ’és%@é%cﬁ Manpeant i gen.

Al ternativel y,POon ‘Pltbﬁﬁé F3 Qfﬁﬁmmoqﬁféh&ad&mmt h VI and V2 | oops

del eted 26rom G aden B vhiMef th ajc HV antigen. Yet

optional I'y, a human ge,ﬁe &ihé@ﬁfeglﬁé\é%rbogmﬁgvﬁ%@%%ﬂ% anfgeho aci-d

sequence SW.L. @Eﬂiﬂ%@@&h@mnq-mlatﬁr SdQuedde sreypoblionddinafEley. E{f’ the -

reconbi nant . Vigy g nt t he nosai ¢ H V antigen
~contains ah Er?v Bf%?'zf’w\%}?f’%ﬁ @%@E@ﬁ'e\rﬁ?&?@ BU%WH'Q@aﬁ@ﬂ@ﬁnceamdnm ns of

- gp120 deri ved '?er'mmur@r&tmaémsequermerwe exmh@émr@@%%o@lr BeRFoMtait) v

viruses. For omamih m d ade B of . the roup nay- be mxed
with V3 and"C4 donall%nmsayﬁgosgrom a% EVigra sliging d@ﬂﬁwqeﬁtgogenerate a nosai'c

. HYV antl@e - Agekameed on of  indivi dual s wi th such a npsaic antigen nay 7

eSS G S el s S et

Al ternati vel yconinalied bbaWMMhmmmthWt@éﬂ dty of HV 20

~anti gens, eac s,.an a n froma di ere straln i sol ate or

d ade of HI %P\A@&éﬁrg% Aﬁ%’ﬂep‘@b’g g@ XPERBSIEN{Of theviral @ntigsesnayfbel V can - be

cloned into QQnéroHe;tMprmmtenheter&ogmtgxm %ﬁ%ﬂb n'itﬁfﬁﬁﬂéto pr oduces
cell’s

_vari ous 3fgnv from.t hese ades int .1t is believed
that expr esm%éﬁﬁtﬁh%ﬂnstdﬂg W%@B‘P& Hseﬂrf’@ﬁfedhﬁmlmusaoﬂmmm:vel soI ates or

d ades of Hi \pmgemtbeomiemmmehtﬁne 51;5@[1 td;@g’a‘f' Lid %‘-‘u the f
UCtI on o

genetic vacc”rt't}'eldgé h(ﬁ lphesent |nvent| onto s

anti-HV anti Mt njaa F‘PQ@'OVfwt(SmlpeorﬁoteWr@s (CTLs)

agai nst a wi deomatpestmiamvinis $Vid e host vacci nat ed.
W th such a %ﬁ%gl ne v]x%ul d bse ablgofn)g% R&qsrrsl%&%"igg'n‘}sr'bﬁl nfection of
“various straiFhingereghgncerthe c %ﬁm\gyt@lblaslgletﬁemtmpraﬂoﬁenanafmdd@mepr esent

- inventi3n, i peinoietddugh B9the @%ﬁﬁﬁr?edina%r@é be i mmuni zed agai'nst H V.

For HIV-|nfected i ndi vi dual s € vacci %o be used boost their
i mmune response and hel p fight
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~(also ref errd

: (-LHBs,@}g)30 Ant i gen different types of . : ‘
Arerica 't ype RIS (IRY) SUChas HeVelan S Y-Re Fos examplethe HEV virl amdigehici t | nmune

against this virulent virus. Since the genetic vaccine can §>}@r eg(? hi gh.
| evel of antigens and/or a variety of HV glycoproteins and 't 3

pr ot ei ns. 35V@itdpIspIMeous!| y, the vacci nat ed i ndi vi dual s shopd-hp&essguni zed
agai nst 50, 2 May 2006 WO 03/038057 PCT/US02135112 various strains of HV,
such as HV-1 and H V-2. Additionally, since the genetic vaccine can
express high levels _?f C Eoki nes to mmc.the body's response to natural
viral infection, the %B% QIeNLYIHE Maydisoiivarathogsnictyirus thgbemises vacci ne

agai nst. Hl V- shopdihodehicéftboradichak® ' \ | gving a
life-1ong i mmuni bg éa?ai nﬁ{g this deag‘?‘%b@ﬂsgé}%s&ﬁu rﬁ@ép@@@% 'i"ﬁléﬁngai nst
Hepatitis Virus¥8cHifam f s, Jhg-recorabipantviys parbe nsed as/@wdcwe fod SO

addr esses the ﬁﬁﬁtéctiﬁg)fheai&sgﬁc% gifé‘di‘ibn bR g

S B j .,hepat-i:tis viruses such
as hepatitis A B, and E Viruses. &@cgfrc |ns{:1 to the present

. D 1 uses. A !
i nvention The genet ﬁe.Wﬁﬁ'%t’}%ﬂﬂweawr\”@u@mﬂv&warimt@insxdfhumahn whi ch

a5 gl yoopr ot i e and - coreprines (). 8otk HRELad HAM TRl e mmites of ©

as glycoproteins ,aplﬁ‘écore pr ot el ns ne hepa _ _

these H V anti 3@% Theglyenproteini (o wifage antigen) suthl ast HIVIGCRT20t4nel GRdhageni ¢

regi ons of the.capsdkdtbhIott A LSconenrateins.. | articul ar,
t he reconbi nant \t/}i r%g_ of %.t) hﬁ%@'@i‘@ﬁ@'ﬁﬁ%@ﬁ#%’ﬁ%ﬁ% e'nu%re%heig'!lea. vacci ne
t oi muni ze i ndif¢9URIAYPralginsseeh BpFak Vifiand Beviaeins.ons. Viral - hepatitis B

i s caysediy the Heppbhdthes BriMidnUel 1. estimated t.o haye
infected 400 ni|lion peop&iére‘gtrI ?%Ugﬁdut tgr?g*é\l/\%':){%‘% g‘?’?%ﬁﬁﬁﬁn%vuﬁngxﬁf t he
most 20 comon VivelAafgen may baan influsazaaliddpnttain soel as nfltasza(HACCHAZ20Ne of t he

nost conmmon cagggng afflicting humans, is primarily caused by chronic HBV

infection: HBV is a nostly doubl e-stranded DNA. virus in the Hepadnaviridae
fanmily. The HBV . gelorothes varatipnethie pathogenionirus mby be EbelRS/irdéleThe it

compact form _ g affigedViRLy. P ] Lames: and.dependen on a
reverse- transcri St é%éehsitﬁé%ﬁgta h%gﬁ%&g&%ﬁuﬁ §%s%ﬁ?§m%e"p§#‘f7ﬁﬁﬁl%g9'3DNA. The
HBV- gendie haSPlcnd GRhprteipol , env, pre-core and X that respectively

encode the viral | . ¥ . enyel rotein re-core protein. (which
is, processed to%r%?%g%gléﬂéﬂgtﬁ@’ g‘fed%gﬁ??fek!c%ﬁﬁﬁﬁ&heaﬂﬂf@fww otein. Xis

not clear 30_ $iph asthepaijlisod, B,y 6l erdalvinus. Theviest bintigtn sy 96 a Bagdcecel | genes

and t he devel OFHTRB ancer o, diagnasis aof HBV.infectionis generally
madeon the basi s o?"rgzéfregﬁ?@%@._"f\')%%ﬁ'gﬁ- § Q'I:)olr%dprwd 2 ex3mpladied with HBV
wi |1 have det edehantigesenaynhe & ewdacetantiganof e p@idin GEMsHalitiRs Adds sdeRSPi t e

not abl e sgccesgafe . agaj ast nfection, it is still an
on- goi ngg-?I ask. A ?‘ghag&ggéntﬁﬁr%d%%aﬁgggﬁq%i(Sﬁéf}\ﬁ @E? reigeed fRRshfi sm Al so.
accordi ng to tAistiplizzgeligen), tivemiddierepatits B stfdceaiib&e (MABYADSna 1R f ace

nti gens. s BhANB AR RERSh s Seth) e LA P Bl number of

~key ref erencesyriaesantgehonndrei protoinef hEpatitie T Ais shiBe ab ARBEAISA Brg 1142, May

12, 1990. See \ads0.Viral Hepatitis and Liver Disease, Was, B. N,
Di enst'ag, J. l\igE?ng@anr%'gehgof"r_1agl'e, J. H; eds., Guné and Stratton, Inc.

(1984) a¥ftl. Viral Helpaet ancthemaritionethePasnmehic vEiRR9 BeitRssifatory L e 1990

| nt ernati onal i, um . ~B. llinger, S.. M Lenon. and H
Mar gof'i s, pubfsﬁs(%gﬁﬁ SWW}?A{%%%H%W%%& vigd afiggnmepn ke thee present -
1 nvention, thelycoprteim(G-paseinyGIREuioR e I MREAPDY REV.70F Gibl I 1 Of

hepatitis B virus such as h@rﬁ mal | hepatitis B sufface antigen (‘SHBsAQ)
éq‘{%“?s%aﬁf"é’a ‘??'"S'i“i%ﬁne?ﬁmk@en)’j' the middl e hepatitis B
surfage. antigen 1 ydvERefe) vaiator, e b%?gﬁéﬁ}eﬂﬁg'ﬁéf%%%ﬁég@gm“ gen

such-a e"C and

respomse . to imagve thy pesopibteldlYfrohligsydBY surface antigen. (HBsAg) or the
core antigen (_HBC‘A\%WB. be ex.pr_essed_"_v?/ the reconbi nant virus of the
present invention, ¥ a@éﬁﬁ?‘&"@"@vﬂw\f"ﬁ aigshmayi bere {uABs Agtigentdisc Ag) .

_viral ongogene such as E6 and E7 of human papiilomar virus; or-cellular

- oncogenes such as mutated ras orps3, - - L
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For exanple, the sequences encoding nultiple HBV antigens n&w |6nserted
into El. or E4 region of an adenoviral vector and expressed YW

“early pronmoWé03e3g5a retroviral splicing denor-acceptor. nw%ﬁglﬁr an

| RES mechani sm Further, these HBV antigens may be expressed In

conmbi nation wth one or, rmre |rmuno stlrrul ators such as IL-2, IFNy and
GMCSF in single or n’yg |0@ {%]uen es encodi ng these ga(toki nes
may be inserted into- £4'%0F waﬁ’sf%ﬁ H&te'B%EWtEB"%?E’t’"R Bt i gen

. sequences and avefiahis tethosé omhﬂammdmf SR YheBABYRIc Wiudadd fgt rovi r al

: spl i cing: donor | RES nechani sm 25 Specific

conbi nati ons - ofw'%ﬁ%'g%?e i B ENI] Fto’éﬁngh'ﬁﬁ"t"em'% ted to HBsAg +HBCAg;
TFAD ©' QUCSE., The. seauances s 'n"?g’h@nﬁ“{‘ﬁ@.‘“&m%nog‘iigf?ééﬁrﬁf‘??ﬁgﬁé‘““@N ’
“inserted i nto @élggﬂlc(yfralqugtexgﬁﬂ.@t %&@Wh?&fedowamamnexpr e}s/sed from

anot her CW. 30. neaﬂalizmgmmigeh edr )blt@pe%f&ﬁé géthbgémcsﬂhﬂ CAﬂ?n@ﬁ@by R GRPtL or
mechani smor an LLRES W). 03/.038057 006 PCT/ US02/ 38112 For. exanpl e,

sequence(s) encOUYHHCUHRRNELES c&ﬁ?‘?’&%@)"“rﬁ?’yﬁ@m ofainsdietwepn afteaskiwenr E4

regi on of an amnylofmem@}h@@ﬂ.mgessed separately or in conbination
with one or nore imuno-stjnmulators such as I'L- 2,.1L-12, |IFN-y and GMVCSF

in single or nulti pll"éa(‘fﬁﬁt@g the vira sotigen @ay bagi medifieskantiee thads, but are not
limited tmm (h)utéﬂ@&'fmﬂ éigwmr&amwme%ét@?eﬁovu(;gév&PfESt ik ikManibel HCV B2

+ El + core; 5,\/ + E1 + core + ﬂz + core + IL-2 +
1Ny + GNCSF ’Pra fed(‘@?ﬁléﬂ?ﬁ?ﬂ%fmc\w?hmmn_mg mmrqtmnﬁltaanhgen@rtbt her.
enbodi ment, nMuiSuth rioRifestio of ibaray antgeRliftl R cRRiohd Mthe Blotediftly & and E2,
e.g., five coples of HVR (5x ), nmay serve as the vir ? |gen |nthe

r econbi nant vi Figava %ﬂerﬁ&“iﬂy‘&@ﬁ?‘@ge@ﬂ duplieatiops andreaganpementiobn wit h one
or more |mmnOIﬁﬁ&ﬁMUﬁb%ﬁVéH@ﬁld@?eélbﬁszofﬂl'lé-%%%ﬁ)r&gm y and GMCSF in single

or nmultiple copies SpeC|f|c conbi nat i ons but are-not limted to,
(1) -E2-54AVR + E1; e [espmbhank iy alsomxpresses an inayncEsinBladoRo-milic + core +
IL-2 (4) E2- 5xbMbkite-Flies: * eV ons -5XxHVR+ E1 +
core + | L-7+l prifz 25 eBysnil;ggrlreﬁpo shlofgghg%legu gcm neﬂf% ﬁé’(’g‘?’%

i nvention, nona!‘ﬂé‘b%ﬂtF frprgung Wﬁ@@ﬂsédo hreavingl anligien cnie)cpmesedﬁrmrmtlzaad agal nst -
hepatitis VirUfecomBihaRERaks! vacci ne nmay
al so be used bgost tnﬁEI r .m&mhﬁémﬁ‘%’ﬁgg%d%@éﬁgnggHE‘?M‘."%@ é"é‘%‘{*ﬁ%t t he
hepatitis viruxampipgef eyiekinpdndude; buta%remmﬂlmm@d"rtoemmﬂeuhn-m gllterleelm-f of

ant i genssand/ o co ins 30: _ )

cor epr ot g?nssﬁrﬂ@tegﬁie rﬁl‘?‘)}? n}tﬁﬁ vacc#‘ﬁeglge ‘ﬁ!ﬂ‘&f%% oL ecFobcE"y i muni zed
agai nst var i ouslimadatingrfactan(®-65F); ppe gravbildegipatadroshageicony stidilatgg hepatitis
A B, C'Dand, Etoflg "l?i d| tionally, since the genetic vaccine can

expr ess hi gh l'evel 50 cytokl nes to mimc the bodys response to natural

viral “infecti-on, tlhenbtbléyembodmnemearrmwmt bﬂ:aﬁ@pfbvﬁieﬁﬁ&%wiﬁnyaﬁm ne
“agai nst 53" 2 M?ff(’ éqig V\D 03/ 8@0 7.1 | US02/ 35112 hepat| tis should be,
strong and Iong PISe ks ﬁ‘ﬁ?féw Vup; fRe fesRpbinanhyitst y agai nst

t he hepa2$t i s-oomprises; Bn.datigent seyuvacchaiemiod@as istheFbnbindnt Vustthat The
genetic vaccin |nven ion al so addresses the need for an

f t he ent
ef ficient vaccﬁ%ﬁ %?g%l‘"ng f fmam& NPOPRIE Virgs, sxpressien ef thaditd)r di ng to t he

present i nventantiger iitigERtimeuing ¢84poRsdBrediay éuﬁéi@f@hf&@ﬁﬁt@éﬁ@nen virus in
whi ch the vi raI enomne Ca}&“ es one or nore antl gens from Ebol a hepatitis,

such as gl ycopttt RIeSY e vispantgrn iaphs het upge infeciion wéthedigtianthes of t hese
10 Ebol a anti. geasmmmmbﬁugmdl fied such as del etion of the inmunosuppressive
regi ons d/ or ot h?’ﬁ 1g)at hogenl c regions of the Ebola Virus. Ebola \/ irus is
one of tfte. nost SPrainey D dus ewhediment thererembinantvirus ispreferably be -

-rephcatlon-mcompeten_f adeno-associated virus, SV40 virus, retrovirus, herpes
' ‘simplex. vims or vaccinia-virus. . The benign virus may preferably have the

pathologlc I'BQIOI'IS of the native progenitor of the bemgn virus deleted but
retains its infectivity to the host. . : '
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“nortality rate of up to 90% Johnson, K M, Ann |Intern Med 91 1):117-9 .
(1979). Victins of Ebola virus |nfect|on are subjected to a2 r%Bﬁe 15

~ henorrhagi owdiosgaers which kills in a matter of days. ‘The PEtEBhs i pser voi r
of the virus remains unknown; as do the specifics of pat hogenesrs of the
infection. The virus has a very specific tropismfor liver cells and cells
of the reticuloendothelial system such as macrophages. Massive
destruction of the Qntipazlly; heisecarmkinant s ineludestan imaunossinsdator20 Al t hough
Ebol a virus inf officials
about the poter?t% ﬁgaé&?o e%rﬂ%ﬁ'isstgtaﬂgée}%tc %ﬁ%@%gqrrﬁer['gﬁﬁ?ﬁ{?%b?%gt% Pgﬁ'glnt'@epr dem c as
the Ebol a vi r ustinglaiorshiope exprassion indise boat enanaes Henmepmogenicityrad the s
extremel y. cont ghiQitgineUt br eaks |ike those that have recently occurred in
Africa could happen.Tn..industrialized countries due to thé rapid and
“extensi ve 25 nat ur e The praseatinvantioe pisoRewvistes genetsvastingd tiaaelioltistrang i nf ect i on
in Africa send I e .breaks of this
extrenely danggpglli}fsn%rllgsﬁ@ lrﬂlngﬂéré gg%stg p%pﬂ,fgggig thhg a virus has a.
terrif§ing pot &mbodiment, arecembipantairiss islpogyideal amgmﬂcbgcteea vaacinetfomat i ons

or organizatio 0 t t proach
to prevent am %ﬁ?%ﬁai%é E %@??bnsé P%ﬁﬂgg%tﬁa Yrﬁ-% H\?géz}g?]}r‘rgﬁrvgﬁé I%Iowever :
currently ther ¥irdlgenomeiof thetregamhinard vings comprises: @amlwalw ofianfideabl e agai nst

Ebol & V1 T4 | nehidh 8 nEBRl ot [ RETe B SRDESkn 0503, WApkiand RVA

vi ruses, ere re thr'ee strains
of fil-ovi r usesaniigenlfeom amﬂﬂogelgcamjefﬂeexmnssrﬁrmef thb plusality ofube baecterait er t he

f nggnal Eugte)g; ugﬁtfgt%ﬁ s%gn%,gaes%ﬂrg%g% W%@ﬂﬁ%@%&g?@%ﬁ%&%@a? ris

travel on- ai-rbentgenpgadicelleexgnessing the hacéiz aptigesrin techdsbdgornt infestighof any

ing inth t hol h ted RNA
oBer et e oo B et v BB S0 ASaRERET T o
mat ri X pridt ei nespliRRibnammbmgieteit and notaausd a netignaricy pabiralyress¢od@ddwitvP35) and

viral polynera et ers J Me. dl64(1):36-8 (1996). Among the
Viral proteij nstQh% °é4r?{)l$|b8§‘£""=‘3ﬂ§§z'8ﬁm eins (GP) exist in two forms, a

secreted gl ycopr ot-eTime (:ﬁﬁagéhr&m:)er@nﬂaylaeamwinihmgdmmt@iaﬁm;mmgsl n
(130-170 kDa) . rate nscrr ional edr A et al.

b oonat | Acad. SEPUPESESHEs of PUEE B'a 8 spof §6 badllisdBIEHRSS, o For ms of
GP share 295 abwﬂ!a:smtfdadfmrmh@gyochbmﬂ‘bwa@ﬁgibﬁm treit lcdmsledlthﬁgl.yme f
specificities estin ifferent roles in course o
viral infdcti oﬂ's "%@Bﬂ"%ﬂ%&ﬁ@lp@%r&@@me’( SRGUPNERS mﬁ%ew&&rgﬁan form
synt hesi zed anfcies; pritestive¥ntide, b&érﬁ@ta%@br@@f ih8 pattogeniy bakw@ya,arrol e in
suppressing the host inmmune system (Yang,Z., et al., Science, 15

1 279(5353) : 10340MRinaenthergoly may’ serve as a decoy to allow the virus

~particle. to. escaperid &%@ﬂﬁv@ﬁﬁd%l%pr@%b@ﬁﬂh@%s ValcBA8s thaeeliclkwo for ms of
GPs partl y share their antigenicity. Analysis of nonoclonal antibodies

 from the humarSTedgapdeGiasingEmBIUAS esngase i Rathqgenisharasites Al 9y eal ed t hat

the vast 288] or ghiodhhent Q‘?éﬂo\‘iﬁi‘rﬁén?@iﬁ&' i§ br%vfd@dtaﬁ% p%%psrte%gcrﬁé‘fo‘r‘ effoitir@w. bound
vveakly to GP. 20 Maruyam, - I. 179 Suppl 1:5235-9

© (1999)% : Mar uy aRRimMAIUNE respense ina hOStJnfGWBd byﬁ(e?l)emw&eo nge@rnbmnt hough t he

~ exact . mechani s fpﬂﬁa H%}:Rf stemis. not
clearly undersﬁgﬁow@h% 2 ﬁ%ﬁfoﬁggﬁo é%@és Eér}tsrr?'eiémzjgg) tlﬁﬁ the early
phase of the- i lecerBbinant \iris, e}@ﬁbl@am@nga@eraarheabﬂwnffm alpethioglRipi t i on of

Set ence 27a( sy fReSort e BURALTA IR hersuoadiRh goudhosy Sluy

" response3Pn Eb¥ immunesesponse diredegiagdiasithe pardsiicantigenandeelifit ., Nat Med,

5(4): 423-6 (19 eﬁmyfhég%?hggﬁ'tdgﬂ%ﬁl %‘R)sfaﬁﬂ L iRfeBHGH ﬁﬁéh&&tbﬁ ﬁ@ny types

.of .i.mmune, cel 6 MasSive Tmiravascul ar apop
‘essenti al | y a rebermbidavirviros. Tthmracammnenfssmsemy prefBesibhyehe: @pllmnn-al , Nat Med,
30.5(4):423-6 l,a. Virus
life-,cycle .s“ﬁ@%‘asml%éggf?%%&"ﬁ%gﬂrg%%ﬁ Pé ey " virus
strarns exam rathagenicdmrasite i-tbledoatan, . H. ;. et al. ; Arch Viro( Suppl ,
15::1.59-69 (1999). The nenbrane glycoproterns are responsible for the
attachnent and penetration of thée virions into: target cells by nediating
' receptor bi nding and 35 viral-cellular nenbrane fusion. Wol-Lewis, et
al., J. Virol/, 72(4) 3155- 60 55 2 Ngy 2006 WO 03/038057




PCT/ US02/ 35112 (1998), Ito H., et at., J. Virol, 73(:10): 890%@@%99)
They are synthesized as a“S|ngIe peptlde precursor and cle cel | ul ar
~enzymes(furwoemssostt hepsin B) into the twy mature forns, g@gﬁ‘gwﬁ@z The
two GPs remain associated through a disulfide bond Iinkage Bhgi n

anchored in the viral rrenbrane 5 by a transrnenbrane (TM domain. Ito H, et
al., J. Viral, 73(101) 7 12 1999); Mal ashkevich, V.N., et al., Proc

Nat| Acad Sci U.S. A, r@d{ 5"(*1’@'939 3th@m3yaalteﬂaﬂteame site is
conposed of 4- Epamﬁjemoa!ﬁeﬁt@ o%@ﬁs@aséﬁﬁb%ﬁs&&?és AEBris a7l g?&t@% stugﬁ’se found

in the GPs of retrovi rus |nf uenza, and paranyxoviruse , et
al ., Biochirni ea ‘picggorisiupm, Fimenay dlistomanas, Leucsicpterees Riassmdiing

essent i al f or vi r'la;ixoplﬁérﬁstTrichMSna’r’é‘ﬂeﬂsﬁméhfgeﬁi(/[ﬁ&ﬁfs&nsd(sla%ﬁ é%&%?t %;H;S ane

enzynes th t cI G2s of retrovirus or uenza VIruse's
at., Biochi . e plyrality of anfigen sequincak may-eucale cast atateina/i r ol ogy.

245(1) : 110-9. (aitaaﬁmentlpmaﬁsbm@rban%eehﬁpgtﬁfsuésf G cOinaiRs oGO N

mechani sm of nediating viral infection w rovira Puenza 15
“gl ycoproteins. Wi sdBRREFENipVention aiso providesMirabvaBtiobs tHb6 plosed- Rulpl999) .

Because nenbr aagg tHa 5o tiating virus

i nfection and ardghgqgo th Sp{ﬁgg%qﬁ'gﬁ@atﬁrg[ﬁ%ﬁt&ﬁépé)%ta’e sa'loﬁf@n'gurface of

the virions, Misand 'BW%@PB@EHP@A&%UWMH& mp’onsaé tonianigussttdideodi es

agai nst tipe vi b”ﬁ’ﬁemqwbafhlaﬁelﬂé%g{l'tﬁh& Ebol a viruses that nake them
b

|l ethal to the 20 host is their a 0 suppress the host inmune system
Serol ogi ¢ anal ysi's lﬂfonepﬁ@b@ﬁﬂ%‘ﬁmmcdmmana‘wmbes fbvidad wb kugrali vakeigé i on

showed no si gnfpr@f nses. .Bai ze, S., et

al ., Nat Med, 5(r4)IC|Mde{lﬁ4(mgf9e )gﬂnlsmconéwgﬁegﬁyﬂbe UiUSs TA§ai nst viral

prot ei ns and ViScoEbiagalving compgssist a aturaliy of edigensemenetshétertigoudic ew

munosupr esst e et b 98 g 4 R seanap ﬁp%?@?%gﬁzﬁf‘et[‘ﬁat

the hi gh ﬁevel%xpﬁssmmfélmjpiumtyqu lsalppewcmelmblmlﬁmmnbhe GP are to

bl ame for the u i.mune res onses in Eboia

vi rus-i nf ect edéglzctﬁgggj{rg&e?gg%g%e% aﬁﬁgde[n a@.{%gceﬂ%@’bgﬁﬁ'?ﬂ eVl the initial

i nflection -of :FWigerinthe host @dndnfettionef te ldst P kRaBEGHBIhASE vildbietgs or e, they
h Ebo] h

Vol ved " 11 clSrHpRE R il irbraBBly natEh R ot hE e B SR | 1t 1 s

too late to- rdﬁ@il@taanwrnatmrameassotlemﬁlvﬂm the p@ihgaric AR in IRPRGRChEs i n

produci n vacci nes ' us, are |1 kel to be ineffective for

the fol Igovm ng. reasor?g‘g'%lr@)%ID "@r‘?’ﬂﬁ@cﬁ ofh&rﬁ%o"&i" VRS MRY B8 any xiser i a,

yeast ori nsectprefetably rapie:anm-irmompewhyacwnmmyg@é@d@gggc,g@r\mﬁgr§\/4@o 56 2 My

2006 WO 03/ 03%%;

[3.5 1 1 2 not have the_true antlgen|C|ty of
t hevviral protel ﬁsgﬁvﬁ§%§q%§ &W'Plﬁ’é"'i"és ¥ YBCCIE Yi5es- ol e fasombingRiodysed i n,
| arge anpunt s may aso pmmmyatmihmpauh‘@lo‘gmﬁglﬂﬁs of A8 Mafivd) per@rﬁ%?’Hf @g of
i nactivating Bgﬁ,’%g# ‘%t F'@% g@/% he conf ormati on of e proteins, and
therefore alter ohdl sS4 tieaé)r‘f @%t'HWéPéIFQ@QFtenbodl rrent of the presént
inventidifis a recAIﬂ)lattamﬁm\z;ltbﬁe erHGSUMER, fh@‘ﬁilﬂgllt{]'l':lﬂh%'a?\u?éﬂ ds encoding one
ornore. anti gens_of Ebol a Restriction ma seqguence

i nf or mati on oFg‘E%&C%%'P&bs.f?lﬂ'@'e FoRigS Rfithgysame antigan-sequencd or mullplavai | abl e

thr ough GenBanhtigehfs@qUentes itfat s B dazhanbfiiepbi nant beni gn virus which is
replication 10 de{ ective or _jnconpetent and therefore is incapable of

spr eadi ng beyond - Y‘%r@F’P@OfWP&BIb@d'"mI%leasbwwdh@bbrahw«féb@nbl nant
adenovi ral vaaeigen sefudites Rt &3ABsel FURNY bRMITEHA P [ RV e! S of Ebola.
viral ang gen getn%re S|onfor a perio or nore Wwe % even though
Ebol a vi BYS‘F%%‘{‘Q a”Blicingedanpaaceeptar mmharrlsrmant virus
function. 15 I'n angitdmest he reconbi nant virus
végbﬁﬂbéﬁ'i\k%B{thEBﬁ;@WSﬂbééﬂﬂ%én ﬁ%etf ¥fed Ebol a

expresses, one or more fied a vitus an
vi rus- ant i gen&XPressed foar & promafertp frm a/fusiop peoteial ope gl ycopr ot ei nsand/ or.

i mmunogi cal Iy actlmgog ¥ teins are
rodified GP and ﬁ@‘f&%gé NPhE R ool totohpfet AT,
~glycoprotei nscorﬁ'?Pé‘Sé@a tfme@rqrnotedwemmousmm me}uatnlre:)gegemtoaﬁﬂthe

f.th
ant ot oyt LRS54 oBils GEERbALRT A edst i oD PaPLiBitusty ¢ ar get oo

to the cellular nmenbrane inside the cells that can be product i vely
infected by the Ebola virus. The nodjfications are carried out using
- standard nol ecul ar -genetic mani pul atTon techni ques such as restriction

et




25 , digests and polynerase. chain reaction. A preferred rmgiqi cation of
t heEbol a. virus envel ope .gl ycoprotein destroys the infectiv A 0Pon of
- the Ebola wyousedfehss Any nodification that- cdestroys. the i P{:ﬁﬁg iive function
of Ebola:.virus can be used, but preferably the norgifipattBHPE>d2¢five
amno acid deletion in the cleavage site of, the GP. See 30 Exanplej. This
cl eavage site is conposed of five basic am no acid residues; RRTRR at
position 501 fribepRtigenseguences. Examples bf theadomaefef hetemlogbhs o thdabite on nmay

ahi ch 1 o por f of hegpritaor P RBmblna Py STndh A bl o neg BB o r o

nmodi fi cation. dFomefer, G ampmaier andritsieagde ponot@SSPie promcers Rotdiesi s of t he
sGP. Any nodi fi N, : sis.may, 57 2 Mgy 2006 WO

03/ 038057 PCT/_ﬁé@’%&"%&ﬂg%Eﬁqgﬁmp%yé‘ﬂf%%gﬁ‘&%‘bﬁkﬁxPﬁ@”'ﬁﬁ'&ihé?ﬁ}:%éf‘i on is
directed to al tpeeriotgr, Bhe ifbibleqaiombtess suchesfistaoybiddublidditiopidhitd/CUU.  See

the present vacel nbo Eepier HreRbidmey. Pesfirallyol ibeg dsndaces cr. " The
IS 5 peptide muyitfe 4 sorhisinationchf ahtigris IRne ekt BASSIRASS ofhé BAthagamO aci d

del eti on bet weg{‘]%am' no aci de 590-600 renpves its function. Second, each

half of the |1S$"beptide nmotif is reversed and duplicated. See Figure 2.

This further ensur Optiorudy, theszgfaé.ncéﬁ r?ﬂﬂg@ﬁ@@d&@ﬁébﬂﬁlﬁﬁ b ¥ eGmddicH &

i ncreases;4ts ntigenicity. Further jt is readi apparent to those
ki1 ad Wt nealften? B drist Froitetsnt Pashogepin ivess. dror HBmAgcheot i de,
-sequentes encopluralitydfantiget settiendds rI&NKS combBfon HIREGEs frd B-HON can be
produced, whi CE\%ter t he i no a]i(}:{i d se%enc_.e of the encoded protein. The
al tered expresSed ’eﬂﬁr’?ﬁew@gxw B% d. hefpessimplexyrusdvped iafueza equence, yet
still elicit ivinsnMEARPPRALS EbHIANINISEEoWHIS tha&hgb@f-\}aﬁjs\és Esviedby i 9en(s), and
are considered functionpal equivalents. In addition, fragnents of the

full -1 engt h geMa8I4IRSE tah eaKne qpserhialis vellow faver, and dpegusdrandhiepatitisn nay al so
be constngct edA, HRET® dndaowRiRES My encode a protein or - peptide which
elicits antibodies which react with Ebola virus, antigen(s), and are

consi dered funct i orl8/2 @gatianeidhe embodiment thenviral aenasne afihe retiooibinant ' th u th
25 aw e vaccwimsnéa;ffpﬁﬁ&d%lﬁ,;ﬁ%&né BRABte iﬁtﬂmunb-%‘ﬁy:h@%qé%q@éﬁcfeéﬂfé‘?isof

adenoviral particles into cells and expression o virus antigen(s),

- such as the erRRIFBI980HS inchp resoBibinant wiris andeencagesrn imminerstimulater cyt oki nes.
-The expr essi onydseEBtedsivh irthe Mokt &HRLEds th@irﬁrﬁhh@rén@itﬁﬁ i8im N the
vaccines_of the present invention, the I munosuppressive “nmechanisnms of

Ebol a vi_? S ar%“'ﬂ?%-aﬁ‘l’reﬂi‘amﬁ’@iﬁ?ﬁt'ﬂ“@ww-&ﬂw!ﬁ@imﬁytb&aa cytoliné i Esdmples i gen

stinulation, BndlggsiPiclaybut bR RARIEFD, frédeuRh- 2 idikiiu 48! 1 nduces

strong andp' ersi stentinmune responses as I an I nfection has ’occurred. The
geneti c vacci rietereiking 2, B-iterieran, hrimtarfergenj-oterfprar, GaC8E} andiGM-GSH.ect i on;

. including expressi . ; i ral_proteins. and,lopg-lasting 3.0
- fornms and-are aSSog&g?@msttﬁ#%ﬁé%wé ﬁ’i%@'f'ﬂ%f&,’mm‘ﬂ&"ﬁmﬁg‘"‘su mul ati on
~ lasts for weelesquerices afefydet multifle chpies nbihe lsamadminisoatimulatir@el@sice ng and
‘provi de »igh La pr ot i.Q ai nst Ehola virus infection. .The
presenf i :sz'n Ve -n‘tqf-gﬁ‘ﬁﬁ’éeggﬂ“@%“%ﬁwﬁ@’ﬁﬁ8e'éceﬁé‘ﬁqS}H‘a %ﬁop}ﬁﬂﬁqi ey a  human
agai nst Ebol a vi r u©ritiohallyt aideast twxpof thi irgmadirsihelb®r Eegudnass magebnes 58 2
May 2006 WO O 8057; PCT/ US02/- 35112 descr | bed. above, The techni ques for
admi ni steri ng%é(aéggecafé% Iarpéng{gr ﬁﬁﬁﬁﬂ'&"’é‘é{r"@ %@%ﬁ”ql@bf’m egiey fifed in the
heal th fi el ds.orig asplicigg dbrorgroebtocmesiasishe - Merhdtfel) SHBHM e¥ERET ON,
i ndi vi.dual s ‘be %nmrlu i'zed agai nst . Ebola virus. Since the genetic
vacci ne can, g@ﬁﬁ“&%s H?g’ﬁs?@{?@ €S BRY bR ErpIERteaifRIn goramater fafotm af
gl ycopr di ns fimionproeireousl y,. the -vaccinated indi-viduals should be
i muni.zed agai nst ¥ﬁr'D(RH3.s strai ns Ebol a o
o e sequence.encoding-viral antigen(s) is inserted into any non-
essential region of the replication defective virus: “In the case of adenovirus,
. - -for example, the:nucleic acid is preferably inserted into the E1, E3 andfor E4
-.-region of the-adenovirus and most preferably into the'E4 région. - Because the
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virus. Additionally, since the genetic vaccine can -express h Igvel s of

cytokines to mmc the body's response to natural viral inf f’%ﬁ,oq he

body's | mwoasnssponse to such a genetic) svacci ne agai nst E,Pols_a Vi rzus

shoul d be 10 strong and long-lasting, thereby achieving a PETUSYYt

i muni ty against the Ebola virus. 6.. Fornulation and Routes of

Adm ni stration Etiu re(igat i.nvention also relates -to a pharnaceuti cal

conmposi ti-on 15 c'ng_‘f’g?? FALM 3rg Avrilablesds ineerton sited, the presentindention

phar maceut i cal | giso ectepipRbseeBhteNsertiSRBF bfe thah obX&h RlEnt. SarTier .

Addi tional Iy the vacgine ma% “al so contain gﬁ“&%é’@%%%ﬁ@ﬁgfﬁaﬁ?mg wat er

cont ai ni ng suspensi off;NSFECEALINAN LRI yRator vaceiaes ofdhe piesertrinvention, thgler t o

i ncrease the actdlatidd/nasthios sheensbebf the'virﬁl%nt'a_%saefe iy bféu eg.{s may be

salt; pHbuffers,  stabilizers (such as Skimed e PRSI3bY et

hydr ol ysat %'-) . e?ﬂ?Fgéqﬁ?'E?%ﬁ thah dirpt dreescription esexpressiodjthrraottin tiysubfect Ac! uded

i n the phar maceaumd, Ethef RTRASH SIS He IR L8| fune response to the

viral antigen expressed fron?t_he rgbcr?)lgg{ nant'!{#&rﬁ&eq&%‘fﬁl%ggﬁf the -

adj uvant i ncl ud€"PIRed. dfsefuhbeteralegausoniogl sequanues gehasiBtingigde @bseri NUM

Cai ot t eler | pa TSRS ARG Bram G HREGRe dkidepe:

Cal netteCuerin , endot oxi n ' popol'ys A e

helrmcya'ni_n (l(;‘Klti_ ?reg}gcé Wﬁ%{g@ﬁﬁmﬂﬂﬂﬁms gtrawbmﬁwmﬁﬁacﬁmbm y ' t

col ony- stigwl atgmgd; ' asAw oYt Qxan, chenot her apeuti c agen

which, is believed to r&ggtﬂ)ge t*unoe@“?':@%&%%pe&?’&géq"&mermﬁw ven in |ow

doses. 30 ]'cl'he gragyasy tWWeﬁwsbﬁRadr@noqar,métzmﬁmkhia@orﬁ&é Fﬁjci:,liaé}m ng the

immunity of a. (Adgtey 9 hem #ﬂﬂﬂsﬂr it I ncludeany one ore nore

vacci nes . aCC(()I‘ g o%ggpr esedﬁusﬂ;ﬁﬁﬁﬁ%ﬁﬁ?’%@'ﬁ!ﬁ LA} Poftolgre h a

conposi ti on f oPreferablyyam signg ieenstiative eorhateamBe 56 oparElindy Bhkdg Y ﬁ? such as
06 WO

. ; o f i i . i host , . 59 May 20
0/ bas0ay -, © ERPLKBEPRe” MFETLaREKE e dEd ardmsters oY Tmadiatson can be
“adni ni st éPed i PRl premptee(@WMagal active i nmuni zation schene: single or

repeated adm ni str gt ) NPP- er. co ible with the dosage

fornul ation; and i ?'gﬁ%ﬁlﬁn%g#@gﬁ%e\ﬁm?tﬂgg ISPBYRFing-2 recambipast f ect i ve,

i . e. the anourkdesbviratvectbzisagendticyaccins oftht PRABRI ifAMiof 00" 9ani sm

capabl e of e-XprreE&ﬁl'%iHQnttagﬁ (gnt en t?a} will induce 1nmunity in humans

agai nst chal'l enge by  tHe Path g‘—’eﬂ'ﬁf& 15 RIeSetinygatiaiyis gonstrugiel byiusingent  Ebol a

virus, HV, hebattietplasmids & veClorOoaryindy fuMpble\dhti gk ikl st uber cul ous..

| munitysds dq_‘fy'lolﬂﬁg t he induction of absi gr:‘?ﬂ Cg%?%ré&ﬁe{ﬁhpg% . protection

after vacci natll'on"'c—oq%s?'ed to an -unvacci nated” human. 10 The vaccine .of the

‘present invention, Figure fATRust@R@EIHIRI plydrhid i BH). b hered toa
e R ittt Ao ST M o

host, prefera Iﬁ‘a human_subj ect, via any pharmace
routes of admiPNrEFTIRNESHANUERR Traf\d Adigen 2. JTie shudter plasmid pLAdlAntigen but ar e
“not limted tconthinktigameReunt aF thd dandli Pﬁa}, 1equs,, intranasal,
intradermal, rectal,_intranucusall >r/| '!c:)a?g' | a‘n%lmggllﬁi@ﬁt "?a@%go'}gotﬁwpa’of |
admi ni st rat i ofEPSREUER. 81d 2adencyiraloackagingsital GoniTheeE!, region ofifd  ed, or |
2gai st and ¢ e Repathd WS nfliple e B AR o SrsB e
“adni ni strati oR8®#ebe particularly inportant in influencing the nature of
i nduced. i munity, ok e pr.o tion. For exanple, 20 while

par ent er al 'ad%ni‘s_ﬁ%ﬁ?%ﬁc ma;ﬁfi %ﬁq@ﬁ‘é‘c{q‘:{/&@@eﬁ <Afe PERPE updendhe: r esponse, |
wher eas t he - off@scriptinnal gantrol afdbe CMV,pristhétepby a KeRRethedhATIARE: sponse. The
ability.of t hsD%ﬁe@H’éi@@mTp Iy ﬁ Ig{ ‘%he p?y sé‘ﬂﬁlt_,._i_nv{aenti oﬂﬁtéﬁgel icit a
mucosal _immunity renders i sp:f%ﬁ}r R&q-AplY captains A fM88sal |y and
‘sexual | y0t r arRaladesuatior sitet aswsll 35 pﬁ&é%ﬁ@fepﬁéétﬁﬁbi‘i%ﬁ ATRHGR’ the

- reconbi nant = Viki on' . factors.such as the condition, the

sel ected vi-raqe?ly%Pg%éggé;ﬁQ&AﬁPPﬁ@i?"f’h@%’@;* wei ght and health of the

~ host, and my - var Figwentp Hesttates Arotige RRIE@E plRRfd (pF idl:;dgg&ﬁﬁé@ the art .

_ understands_té&%.rﬁﬂtf aﬁ@%nw virus particles to be m ni g_tered_. depends,
for exanple, on the THHBECYIRkine groes sueh sk, ¥F;iaad IL:8d Thaishutte ed :

and.‘t he. | evelplasimid pRAdIKIRSIcoBGins the g imat.eo titer of fhe reconbi nant

Vi rus Stheirpdilfd?rgg{]% ing&nti nto b%ﬁ%ﬂﬁﬂgﬁfé'}@ﬂ%‘b@%ﬁ?%’@? dual is the

titer that can nodul'at @ 4ANg HERNE! repeals 8. Mast ofthe Edeegion @xcept bact eri al .-

antigen and elicits antibodi es agai nst ' .
| | 34 |




t he pat hogenic virus orbacteria fromwhich the anti.gen is derived. An 35
effective titer can be deternined using an assay-for deternm?M#2308e
“activity ofwolsidsdyey2006 WO 03/ 038057 PCT/ WS02/ 35112 i mrun.ggfl.}l%%,é)_r cells
foll owi ng adm nistration of the vaccine to the individual ~0Or Dy rﬁﬂﬁtoring
the effectiveness of the therapy using well known in vi-vo diagnostic

assays. For exa £, r lactjcally effectiyve amount or dose of a
reco)r/rbi nant ad@%bﬁfﬁﬂawmeﬁﬁ@g@ﬁﬁee{% H"%ﬁ?'qqﬁcﬂ@kil’ﬁgﬁ?\@ iBange of 5
from a:)ou'i_ 100uhd?ﬂ?ehau&cgbﬁonﬁlc?félzﬁtaﬂmﬁei\g«giw?h@ﬁérﬁggrﬂtﬁh@gn_ts (of )
concentrations .0 r.om abou 0 ue uni u
virus/m . V\hen"B’P?Pé'f'a'eﬁ}%? @F N B3 'Cg‘ﬂé‘ﬁ)‘%@gﬂi?’m@ﬂmﬁﬁénﬁfﬁp‘ P

adm ni strat i onsites. tTte plashit pRA.CylGKites ARDGNtifa HO%GFe RowREhdhngane for
prim ng a_rgd boceg{;‘r_iﬂg IfH’I‘UI’l'l rations or it may be desired to'alter quantity
of recombinant &FHLEYE eﬂMa§?%§}§ed@ﬂvaHa§H@r it FRplicAtioaongie adnpared to
the initial priamprfliresstantsgendlfs ®NK prdpaddiien i siBiéfa. t he reconbi nant virus

of the present |nve?hion is. dictated by and_ dependent upon the unique
characteristics of (ReTGRMUINENE adenoVisd grpoma itassempbled fieg: Hadveshetileul ar

i munol ogi ¢ ef preinidsplod AGlteR\RAE pre. Cytokie, bmfcﬁ%@%gﬂ?aeﬁﬁnahshﬁki Il ed
artisan. 15 7. I\&E) ods of Enhancing the Immunity of a Host to Pat hogens

The present inf® faﬁ‘agﬁ%vi@%wa@sr%?ﬁw@. fToe skuHaptesmifst he i munity of a
host to, pat hoganad Ahtigent 41l FRECRORLRAGS arkidigSRY WIBSESHERA crdPA¥Ssudl - N
one enbodi nent; ghe‘ met hod s provided for enhancing the 1munity:of a
host to“a pat h8y H?'af\ﬁiﬁqs@-;fmt‘meod conprises: adninistering 'to the
host a recombi nant xg sty AFiGHRUT, 18 iré‘gfrﬁédf?cérpesgaﬁdiﬁ&to 8 1drEHe
responsé. The reconbinant virus-conpri ses. an antigen sequence

het er ol ogous t @4 fightigad iofadesioving Gem thasedup sbutlie plasmids apitAdglntigenom 25 a
pat hogenic vir bﬁﬁ,ﬁ ; i I Gl i .Cithng; i mmune.
response di rec?izddp%gi 'st‘,nt%]rill'e'gﬁ'l%/'|JstrOIa?alq?ede/fjsr‘lr'g(filk gﬁé&aﬂﬁﬁrg dlseéee;cgér’}gg@tﬁﬁg t he viral
antigen A t headphoviral genome fthe edervirus bacikbone)st by t he reconbi nant virus;
and an i mmuno-sti SRR | .Q . i vikus that
encodes an i mmnonﬁ%%:i at or Fd?mﬁgg@ﬁ%%@elggﬁhﬁra}n%@c%g ‘ﬁgggggﬁﬁgﬂ%es the 30
i munogeni ci t ythat expriess\ihe &t paateing efiadenosinuse dotiis prasenceiof &4. groteinspr ef er abl y
"be replicatiogaipgc -@n@iﬁ ! ' ‘ l.| y associ at ed
with the pat ﬁ‘ggé’%‘.&?%ﬁ‘ﬁ?‘f‘n T hgtﬂ %ggﬁl‘g%ﬁgn rﬁrgﬂg{oe?ilbr}l%ﬁg%?%\%e%@ i:lrfélaltybe

adni ni st er ed tRAackaggrbigto viiahpartigle, ishproduciag thecatdmbinard edeadnlirel vestdre of

adni ni st @t i 0N, (L0 i t" Vi 35 doi nister t he host via
S Toute 28§ nial’a il qdlit Saccit® dFite AEs A TNAKTC U £ P il 7
PCT/ US02/ 3511 2whitibisresserdsin ainativeaadermviraligenomd ot deibted frotrtheucosal |y,

1S provi ded farcomBaRYRa 0cOed 34 EEIMAR or b BIRIGRE IR T 1R i i e
anti gens t hat reitive progsbitarod thearacbrhisinapt vius: disé wikbtypeadasoMiresponse to the

E mul tiple antigens. JThie nethod, conprises: admnistering to, the host a
reconbi-pant virus: i-ﬂ&%ﬁ%ﬁ%ﬁ%ﬁf‘?ﬁm%‘éﬁ%O t%gﬁwaﬁ&m.'quﬁ%%@%d B’ésponse. The
reconbi nzit = viusing the mathaipdescrbed aboebl Tie edplisatioh @R fectide SERINRSS, Bgecr 0l ogous

to the reconbi ar}b Vi r.us; % ch encodi nge? jfferent viral ‘anti.gen.from one

or nore 'pat,-hp.(f;fﬁ-- e.\YF?tB_E'é%E RRESAIRAIEH, i af‘?‘ﬂf“}ﬂﬂgr%qkt“ﬁsf@@Fe'f Nant i gen
sequences el i ¢hé EN@edion.i TRAIIR: BRRRAS 8f: Sipresses dshg MdeMid\romsidral  anti gen
and cel |l s. expressr-'n‘%‘ the viral anti ?en in the host upon infection of the
host- by the rd&GHSNRARN NG Viral @antigands Fllewsd by geng engedinayNipy endGlbl y be

replication, i RESETRRIAR ' L ana. [ ural |y
" associated with "t'g_e' Pa%ﬂ%%eﬁ%ﬁ%ﬁ%gg%b#%%ﬁ%{%%@ﬁe 5@8 t:t%%l ly, the
r econbi n¥ht - viffomsa faglednBYAC Bipndsibd errecantrofies by a secandCMYii piomatery -~

sequences; het ol RSN Aabdifte! REAWR B8 Seorlt R olsalic cgéé%ﬁg-%ta“ -
i mmuno-"sti mul ator whose exgr-e_ss.l on 1’n"t'he host™ enhancesS the 1T munogenicity
of -the viral &piegeie tve speuniembilierin &bt ragion , Thaseekilkstinitse prt il ded f or

| TUAT 21 N9 & appreciate that the present invention is not limited to the structure discussed

e qbgye, :b‘_u_.t_w that alternative cytokines may be used alone. br in combination with
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20 host agai nst a pat hogenic virus by using nultiple- genetigM/ac ines ar

viruses. Miltiple reconbinant viruses may carry-different YFIRE i n each

reconbi nant wowsress7 The nmul ti pl e reconbi nagt. viruses nay bq,&.ﬂggu%sﬁzered

simul taneously or step-wise to the, host. The nethod conprises: >

adm nistering to a:host a first and second 25 reconbinant viruses in an

amount effective to induce an i ”Mmune response, Wwherein antibodies are

produced. The fihese andpeeiieraiakingsniThe defailed infarommation sbsut ofithesat i gen

- sequence het er obaGAEfe WBScribli # ine{GRARR QRS VI rus  that encodes a viral
antigen froma pathogenic virus, expression of ‘the viral antigen.

eliciting an i mune response directed: against the viral antigen and 30

cell's expressing they _E')gﬁg-' he ho on infection of the. host
by the reconbinant. |P5§'.L’S%)te ecgg;rfgj %@frﬁﬁ?hﬂﬁ ®W% rus conprises: an
i muno- stfnul ator skguenaebihatteiros ofiheprésent invertion sl AISSeppbsaam Vi rus

that encodes i - ot | mul at or pse expression. in the host enhances
t he im’runogen?iﬂmy o¥ H]tuﬁatetéﬁyr 1S qulg-r{elgqﬁggqupgpsea & et 6AbvRABC onbi nant
‘viruses 62 2 MajrabiofestioCa0BROBBOAGNRET Ikl REAdReTBYhaied SHtahobe
replication-in %&Pﬁ'mﬁﬁgenm , .ausg mal ignancy naturally = associated with
t he pathogenic Virug i RESPPNAREYRISE ngieignune-SUmYERIPT Bt be ame fir st
and second. redomrneenttancing cytokine o hethenstinafiate tRERirAihe/dystin, Fiich as
replicatign-in enovirus, 5 adenog-associated virus, SVA40 virus,
retrovi rugc,51 he?%@ﬁ@%ﬂ&mgy Pﬁ%o,deﬁ"ﬁr%m‘&l g Qrtoljnasdn aBy sAmbigatiase
Encephalitis (ViEnativelysnuiiple eptokings fmay bé efpresddet byoRald than B h the first
and second r eco) hﬁ L, Vi rusas mag R)cefhr gplj_‘cat i on- i nconpetent adenovirus.
Al so optional ly. 0 ﬁi%'f‘"ftﬁeo.r elivared fthe begthy usingQlhes taeliiquss sugieas nay be
recombi nant adeleiery vis naketl DNA phisheds oRiNjeifon of @ytokh8pRftBIhEant vacci ni a
virus. In yet anot h%' enlbod'h @%ﬂ a nmethod is provided for enhancing the -
i munity of a host o aPpaP ‘58 Y inglyde. Rt arscnat dmped i dnterdaiine?, st eri ng to

the host 15 r ecomdrienRintd, Vitsneukts! iRafouRin. 10 ?initéﬁf&'&ﬂﬁih%e?ﬂéhﬁat rs. The
reconbi nant vi ‘ws may be any of the. reconbinant viruses descCribed above.
In 15 parti cul SHerfergt orainmsieralanyatimylation fastard6<CSMeand graptlocytet | gen
sequences het faBlopBasS cdidhy SnulAf 9@(@? 1-¥5EVS that  encode one or nore
antigens from the g%gﬁ_ogenf Expr_egg?%tn 0 Fﬁggnt igen elicits an inmune
response directed ‘a¥akings aredemorigedulaloty melbtyes pattiedsiywsefian thet | gen | n

the host upon {gdcRet icPhe | heabast; : I, ooy rus.  The
reconbi nant virus i s pr g_f!ﬁe\iegrtt)ﬁﬁaggﬁ&é’%}f/P%@?P%ﬁﬁ?%%p@%ferﬂwlgﬁg 4 es not
Ca?ﬁe a HHli gnﬂ??@?;g\zﬂ‘dﬁ'@_{ a1y intosisity @fttbelimmimérashmq@at(;wgémsianet'he*gosEL. I The
pat hogen maybeg@ag : . yeh.. as . ‘ itls.virus an ol a
virus,. a pat ho%eﬁi C QQ%??}C?"&&%?P%'&’?’ g@%%%é(@%é@é‘ﬁﬁ%%%%‘%ﬂﬁ%di nment, the
i mruno- st i irul affeAuGegyn patugmby lymphecytitssandraonasytesnces t he i nunogenicity of
.theanti gen express t : 1w l0f.eGt Y. the reconbi nant virus.
~Preferably, 'the'i %n@#g%ﬁlﬁéﬁ%g%}ﬁ F@géﬁ&%@{%&q ngbﬁ[:? P SSB t not
limted to intikpleingiar peptidesithatare piodued by cdlls of 2, iminmel sybterf Ridthat

 Granul ocat o mich A it S MHLAS Bt RiendoouTaid cobpspatiihs
t he_r]gof‘d 30, "-:thjehwyomgbmemwnmdiaaet:mmm:eeﬁ@tnisetaﬁdEﬁmdgeﬁqdu?tian gpr_m of
purifie r otyel Ree Nati yo the cytokine may be adnministered. in. a
1I‘O or m of -'egpr etfs?%lg%%&{)'{/fgé@%b #ﬁja%“%g?eé@y c?'[%e"@@é-’lﬁ'?@@%é‘ﬂ@@%e' of the -
cyt oki nef'Up'ﬁn'mi%nﬁmgacellsmgo&rw‘m?nblsygt@ﬁ EHE c"elhl-s?)gf thﬁ gost : _'ﬁccoLdi ng
comprise: adni ni ot G P ETE NERABL RIS G GEAO\RS WEEER 2 Ny 2006 VO
03/ 0380530 PCT/nBBdBHiAb2 of sl thancatbe st kbACAS HESdRelRRRE 16 cyRilG: @ boost er
i nocul ation w_ieglponh‘%k:e rﬁ]corrbig{a%nt virus is. preferably conduct'ed several .
weeks to several HOItHS MOaf CEOKNRR SETEREDY hiphgedeaendathereslitees e sust ai ned
Che i Sease(s) Cauet by e e oo R e Be. herpiul to
re-adni ni ster '%8653‘8%@?%9136‘1’0 RsANd QShercell twes keftan dasianatadas i nt er val s,
for exanpl e, amnekirys) Asi86€ hafein, the terin tytokine encompasses thosé Gytokines: :
35 secreted by lymphocytes and other cell types a_siwell as cyotkines secreted by
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-weeks < after.

years. The reconbi nant virus adm nistered in the booster immunization nay

‘be the same as or different fromthe reconbi-nant .virus adnmi AMAYA008 in the
Cprimary i mmgiogadsisn. 10 Al so according togany of the abov§ le[pg&?'iﬁnents of
the methods, the method may further conprise: admnisteri 5 H2host a
plasm d vector that encodes the sanme or different antigen(s) as that (or

t hose) encoded by the reconbinant virus. The plasm d vector is preferably
a eukaryoti c pimesatyles axpmasopbagassartdastharivetl typepr Ehs tsmtdytidnat | gen(s) upon

Lot econ ket el e AR A SR 1R 0 e

admi ni steri ng 115, anddL18swhiah sexmoticules sedreted iy leukotytss tHadphmady afféve | nmune

response and/ og .t ) ral izj effects, of the host's imrune
systemon the ?hgc(g?ﬁhnrggnwt&i?rgﬁﬁsgggﬁ Ogéé%ﬂ’%'ﬁﬁcf a0 'Wessé@@ﬁhc‘?“@c@ﬁ’bi nant
virus conpri sebumars proinfdmametoyesiokines seccas [LeThFseanmNPal.igen that is

different fro first antigen , sequence conprised in the first -
r econbi nant vﬂetﬁ'ge%? "ﬁiaﬁoépggg‘?%%?go%qj?w if rﬁiai'g't ﬁ"d??.mqp[aéferabl Y,
the segond ant cajeny stiagltingdfactosaues 2t belospstnulifigdactbr-agrb@aseyds t hat

encoded by the_ first. antigen seqguence but froma 25 different strain,
ser ot ype, yor s ugéi%&tnmuéa&:gﬂ g?c@rr?g"@ﬂ'ﬁ%u%g&%@@gﬁpﬁagﬂ ‘E‘ﬂ?‘}é{é&'ﬂ}'@t‘yg t he second

“antigen may befastodi fferent type of antigen conpared -to the first antigen,

for exampl,e, the first tigen heing a surface protein and. second antigen

bei ng;""%’in@gr e protei eo‘fy?(ﬂ?'fée%scg ayp ?W?'&?ﬂcﬁfg’i‘aﬁ%‘&hﬁ"?wﬂ?@& B6rding to

-~ any of-t hedapopre:aamjaoelia:renﬁm ﬁi%b@?léﬂi&éhﬂﬁlsubétﬁ?ial &Qinﬁ@c@ﬂeqﬁéﬂcéu” hert I
conpri se adm nj.stering -host a viral vector prior to  concurrently,
or post the adﬂﬁ"ﬁﬁ'@f’rea?i(g%bgﬁ"aé'ﬂ%?f"ﬁéeﬁ%\?@ SERi3g rally 7P198% r econbi nant

virus to m ni namiao BEdisealémeNgn@iosCirsfefibly T5:06%Hmifio hAE¥BuertkSt €m on the

reconbi nant vi r.u?.. Péetgeraqt‘)’.lﬁ/, the viral vector is admnistered post the

adni ni st rat i on®'BfaNBHR 1Re SEMENGE AL 2 PARRNY oggursng gytokings WO 03/ 038057

PCTI US02485112 The Thusgat is\@ebrtodiiiatlimited Photiichléhsib atmirafy ociiminge

reconbi nant virus. For e viral vector may be the w | diype

exanple, th tor S .
adenovi rus t yp%e%?'t%f?ﬂb%@%ﬂ_&“?—%é‘ﬁ%‘@%ﬁﬁhﬂamomﬁai cliep of tenet i cal | y
- modi fied AdS. dikineNFok ¥xarhple, MinbRinodmesths BRYaRfatiMerdohdtatle et or a
genetically 5 npdified virus that is a different serotype of the
reconbi nant viJ8§E0Y funclignfafh wihinithe defindiprnf gamma/intedferamayThese a genetical |y

modi fied Ad5 vhedifationd & b 8dibeiRs, R thioGgh Q?e—&ﬂ‘éc@gd/rﬂﬁtaﬁén‘é&s;% ggnetical Iy
nodi fi ed_adenagviral vector serothe ot her_than Ad5, for exarrpfe, serotype

1-4 or 62%1. |he3csidpplpbsrahagthroygh sutaliono e psefamed extelinss aadi-8rilel assifi ed

Clater also Taig, 3. il¥feRFORSnE %rgépl-fn?@rfcfzr%-wjﬁﬁ of@lcgxpp! e, the

reconbi nant virus is reconbi hant encodi one, Or nore er ol ogous
anti gens and/ ¢emimafigmihesafi nul ator while the viral vector may al so be a

 nost i mul ator b RREP R mpBAE IR el by SR colf BRGNS 501 o "

Ad35 amd Ad40)n cairoling teemegnifuderanddypeost thesinpinenesporise. SratihKnAe

‘expressian of epk LG i eni.cit f._the vaccines.
Ve B CnAACRbl-IpAeER, ST EeA b SO R BB R st er e to
- mce fgrst ﬁn,@s:c:dbgd-ltaﬂ,ezmopidir?rthéaatﬂaﬂih o of NiK cgmammt Ag, M,retan};@ﬂxpedzgy
. ELI SA 3 weeks I ction. e recopnbi nant. AJdS encoding a

het er ol ogous mgéﬁﬁg(é&kﬁl—@f@&%mﬂph?%P e“i‘@"'ﬁ'%?ﬁ%‘@ﬁi%rﬂ'ﬂ red to the
nice - 4-5 weekgnphbbyes bhe BidlisleTsudonMeet100: Eddarde 60, 512f618HodNdy agai nst
the heterolo ug_ antigen (e.g., the HBV core protein) can be nmeasured 4-5

gﬁ@ i8R HUAIS Apdinymane ihgve demonsiatest thak defigient Jomynee viral vector

may be- 3di f f esspBisivirieds b&fh%lv%%na%rnﬁﬁeaﬁbéﬁg&m%@%y:!ﬁ@r Fgxanpl e, the

recombi nant virus maybe a genetically nodified Ad5 whéreas the Viral
vectof'i s -a gErRIRIePIOgenas l-i2eanapsioredya gnmune (roponsa inovi rus, herpes
si npl ex, vi ruéyc'@'ﬁﬁa.gﬁléfﬁiﬂé'-ﬁldugé@W@ﬁ&ﬂ%rggé#&\ﬁicggﬁgﬁu%l W 1jSet@YEE) Vvirus or

vaccinia virus, e viral vector mayor [ ri'sé a heterol ogou
~anti gen sequefaacerifiass 41.450y853 (1 8&1)yandathymict(oudayayics OWeagner, Hs et alnot her

ant i gen sequeRagbhElTES (8e5R Fapfibnflhd fiEbsh LLA Lligonhiacy sequence |

carried by the reconni nant SO0 opt _ or may be
a chi meddc . vebmphogites frormgationts with vatitus imatunodefiniengg states suzhtase . r econbi nant
virus. For exanple, if the - '
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native progenitor of the reconbinant virus is adenovirus type 5,the viral

Vector 35 may be a chineric adenovirus type 5 with certain PM@o#96of the
- backbone- 65W023/88p52006 WQ 03/038057 d PCEI US02/ 35112 changs. S%%ght ype 5
to the corresponding regions fromother adenovirus serotypes.

approach is believed to be advantageous because of the ease of cloning

when. only a po f kb the correspondi ng one of another
serotype. This E%Jy eé?]gcéggg Sgé]@f/ %Snﬁaﬂﬁ%&’m%}'"@ Ehiobt1d 151984t or by

i ncl udi ng Ad5 fTbegeﬁDﬂoanninﬁ&V(\tokbtaﬂql &t Ade Nid é};ﬂﬁam: %éé@%k%gor

conpl et el y W|th ano her serotype of adenovirus
Fi gure fﬁﬁs )éwﬂ %’T‘@HC R 2 *SWQB%WESBWW%&)H&-Z o the

repl ace the f| bbavehimwwhe@fanﬁ%ﬁ Mbddaqt hat of Ad35. This right shuttle
vect or can be conbi nlege5| Ieft shuttle vector and the Ad5 backbone to
generate a Schimeric Ripsleu 'B“‘\/%é‘tTdf'e" degfivadfagtar that Sdtsaelanur)dmetloﬁfa&ormn

adenovi rus haveobesting BeRfid, fa's%CB eEIFkiff fﬁbﬂﬁéﬁ%ﬁfa#&la?\dz%sgap @ S fromAto
- SIS

F.. The adenowhtr ﬁ%? en%e\éﬁl nto_the cel consi sting
of virus attachfERs t Bs%ﬁiﬁl&n«é Ipmginelh 67,47-72 (1967). Kll’t@tyené@dﬂ owed by

i nternal i zat | omummﬂlLkHlﬁEBlf&n%oIétQ@ H@Qéﬁ%g@%%elgéc? gﬁlsalni? N 8\ ayps

and. av(35 inte 2%32 sur ace d.gjn.
~ Mcrobiol.. 37: §§4$Q§ér%96§t(1%6)(1994) J. Exp. Med. 179:1109; Huang et

al - (199910 9. Vi rol ILA9iea Rediffeiardtilhial hBlASuBbadbuabdd gl naka V110!

68: 6811- 6814. Té adenovirus fiber is consi S8 nedi at or
for high effi &Yt 9478 kDa ang ist copglosed oSdibgfidebordedAdkokidir  Uses

‘the 20 coxsackizswp: A r (CAR nedi ate the high
affinity 25 (1997) absgé{bgﬁéﬂsqu§g’%£§g§Egg@t%%ﬁ)ée%&gp%gelgégc@ Bder canbe

di vi ded i nto t FMASEPORIGAES.28d bings to resplors/ardadtivhiadrt, Badnd 1k bel%QDé@élns t he
sequences respengi f P i e n base, Long et:

(1999 J. di n@ti%{ cjr)(g %5%13533%%3%@9 EB&ICHBLZ' A ebal: é’Ffafts cont ai ns
nurrber of repe Ha gl fi 1996))2 3t Hasrsevérabeffetls indugingal enHaa¥eqt 1S 35
HPBHaKg G561 962 6 %‘A?:{ ed
bi ndi ng. . defici ent

63. 72 .
cell's, Ad5 ‘at Pgi(‘:'iment ojéél%lrlssa};%R'#fgﬁ'\%WQFeaé?ﬁ?FﬂPthtVWﬁ%QﬁﬁC%ilst ernative
Eat hvvayﬁ i nv<2) Qﬂsuaﬁlﬁen%m;)hages l@tn«meﬁmddeFlﬁicidDﬁrorjlaafi,ntgﬁ@ tdEfesshass |
eavy chain a or enton and cellular integrins.
Ber gel son et aﬂ)ﬂ@rﬁ)‘iﬁ'l‘@[: aﬁ@%ﬁ- 3"345813""3?@'119‘1@‘” gells. CTrinehiefin@l, etont ai ns
gl obul ar knob QMBNM&I@O@D 1ok, her f ved in. the
primary r'zgcept?(ﬁ)i)rtl éira ti Hhan%) et g?ﬁgfbeﬁgﬁ%m&bb&ﬁrﬁ%@
Accordin§ to tHEHUEY, toind?l i glones D@dyem Eube!rlnhnwtol(l. e., the

head), shaft, 2m2Bpik2 9 , ckbo
adeZ]ow rus ty e 5 caﬁ%ggﬁi‘%@d@m T rgg%égﬁiréaspgﬁ%}ogg’%@nﬁm‘% of the

66, 2 May 2006 16*@#/0@0@3@111&2 b@@euﬂﬁﬁe(m%)neanhmyl rus
serotypee 1- 4'rqwd§[- 1 i 0 n the

" chimeric vectors havz?neuff{ghﬁrﬁﬁlﬁ #QZ%L 5?&"9% g’g }"Frf E\LY r égi ons
substi t ut ed wi49qd; Hekid; 5@3@@%6‘{9&@) cﬁlmhamm dfMAféBél Jfihbenmlssti PA619- '
Preferabpy, t 'Ad5-i.s. swapped W|ththe
5 correspondi Egzgxe f5|(jlom aﬁiotlé %?/f)efgg ’é’ze P?QI%QQQHQ%'P -he knob

‘domain is bel MSWIOO@@I-MWalhetenmlpﬂeéré%(}ﬁohﬁﬁtﬁﬁ% jgan.  For

IS, a, reconbi nant encodi n one or nore

exanpl e, the
~ het er ol ogous anﬁ%@ns%ﬁ' it Pt ABZHROR1 94 4 ZnHIGEL 1994 Menighsr i ¢ vi r al
vector may al doJbhd. Mmmmnmmmz—%%(W?@u@ﬁaﬁﬂ?ﬁlﬁ”‘é’ter 0 different

Sengers 20! k. BB AT gtedtngramprebsioniaiohe néé%sﬁ&éaé"?nd
Ad40) . 3Buch ahepunkedtion sed abhiRG of - PELbRRbeLA PARPBS RusERNETFLON Of Lhe

transgenes ease | mmuno en| o fy this
bel i ef, an Adg‘%bé‘g GnddnEPyA ﬁ %lﬁ{&dlae"@bMFm Hieof b alibvaietfectsi r st and
the levels ofwel‘etmbsbﬁ(e@"_n?aétﬁlfémg are measured by ELI.SA 4 weeks after the
i njection. Another, reconbinant Ad5 al so carrying GFF but  havi ng a fiber

Cr egi on from di f fer BfRrferans (i) arexglativaly small, (spegies-ApacificAdingit; cham Ad35)- is

-then adm ni stsdlasbpti@ed, Moduced by hostizn cells in response to exposure to a'variety
35 . ofinducers-such as viruses; polypeptides, mitogens and the like. “They exhibit

J8.




mce 4-5 weeks after the-primary injecti on. The |l evels of a t,\ldb 98/ agai nst
GFP can be neasured 4-5 weeks after the 'secondary injectio 06The

nmet hods deswpigbmskosoove naybe used for preygention or trea R
di seases. In the nmethod oftreatnent, the adnini strati on of E’ﬁ%m?;@c%bi nant
vi ruses of the present invention nay be for either "prophylactic" or

ded prophylactically, the reconbi nant

h
Vi rus:i o provi Bt SPIIHERAR ey mBreshiatom erapenienyndare,dhercior,

admi ni stration ﬁSgreét inleeest as thehipaaid ag/ér&élﬁ tHE Lok IBPceﬁrch’% afo grrel lorate
any subsequent ofh era eu\fl ey ly, the

g nct qn,. o dlaa's When provi
recombi nant virgs | &Y &ﬁeaﬁ?is We%ﬁttaér§aﬂcﬁé1b|ﬁ§§tﬁ46f(1%76§ylﬁ’pt om of
infection or di Degaek etByAaturd 287, I@Q@%ﬁé@og‘ Mfekn iR gﬁ%sgﬁe glfq{ojb/%cfm ei ther

prior to the anti ated, exposure to a di sease-causing ag ter the
i nitiationvand/ Feedﬁﬁfﬁﬁ\%?'s‘?%irpfb‘f'e'f pelluB originentiaotigenicityi sateeferont - i s not ed

" that the lnnova(qéu\egcﬁégj |on 0 (Eb;og%sgggﬁ nt | e\{'grrr; OQB?gHrE%;]Cg%lbégntbe

enpl oyed in the constru ancer

sequences. . encdamgofieashgraypdeive beeraddave;mmj am)ér§u&ﬁhiet*d|§ll9 avhgpant i gen
sequence encodi ng vi rﬁlj & Y. Q he above enbodi nents of the

r econbi nant vi rus afd eﬁ?ﬁh(@agqaﬁsqeﬂ e YFé}'E%!ﬁEJeE%‘Wé@@meOmdtunor 67 2
May 2006 WO 03/efi8885R tREMbBO2/a5dkika. am@cmcﬂécﬁn@ﬁ}bhﬂ?é%%né dcfdBi c?ft shoul d
elicit spgeifi e for revention in at|e W

i necr easedﬁgl squg#"%@ 3’& F‘@fﬁ%f"e% St@”'ate?)W@Wé‘lﬁftﬂeuélnfanmntexfatonon) or to
enhance’ 't he tr aisoimrbaseh t6e8gREssiintdl hRkd®m fARG ion of

di sease, recurrence %Wﬁw%ral nasrsynsurger (pg%tﬁﬁl n@%hgé F?‘LSG‘WH i nation),

or as a tool t8%EH HWQ@F'SB?SWLGEWMTWTCMSS Thergene\fmrng t heir
effectiveness homanaditedérbRRas ferfibobisy %nh‘é%gﬁe%c(ehr RALTE \y O o eSt abl i shed

disease). In a d| tion he hods sent elicit an,
i Mmune respons ‘ﬁeagﬁﬁﬂﬁeﬁ@ﬁ (ﬂi?ﬂé-’ﬂ is enhanced ex vivo prior to be| ng

transferriad back t oqliER G a IV m‘runot herapy). 10
Al so according to any o? %Hﬁg a%gé\?a h%éoﬁr%’ﬁ i@f‘%’% Pr‘?ﬁlﬁ t he nethod
may further. cEMpRisoe faruly vbahduhgo the!msbec:ies eheodeddy Ald6t 14 Bﬁerent

adm ni strati onggest t harv ted serumshould -
contain anti b%dleesséhgg%)?ﬁst %Iﬁfb@aéhh{ (“%3 eaﬁm?d BiPnRfRieHRRSRISS nant

virus. Option We;beenﬁéoweﬂmwemwfauradugmmam inﬁﬁ;ndr@@]lﬁbiyng anti body or
antibodi es 15 2qQ#Bs e mt er_the adm nistration
of the reconbi nant w%%g\ed)%%ﬂ% %‘@lg@@'& ’geé’r E’r?lc Fr'mvég:l"'é?étpsgﬁft%dy can be
stored féf certhefaneutissafiicaty obhuramalpha intdriurbmeiastiah csEBlisamp! ;-

he host. and the serum or ant| body

heal t hy human erve as
col | ect ed fronQ‘ﬁll' n%zlgérﬁ%%%& BERPTH S’-L A BXampleclecombieRi iRterferns or a
- different perdBiN &ilahafﬁatIEMalprmﬂbl, mwabh@ﬂcpcelﬂﬂle'dén‘i/@@m?éfﬁéﬂé @Eni nfection
~of the pat hog% raﬂahﬁ% ctlg or therf I«(eutl C ent g el.iciting passive
i munity agai nst at ’geﬁ" e son 9@ “tYF%( @'P'Fﬁw Y are cumerly- hurran
ani mal =nd the:ssefmnmmmeammemfamndﬂamta@dmmawlh@baﬁ.s }Eug,ﬁﬂ'

actic or

2 ,

ther apect o adlih SR bES: Beret el e Myeam. ci pati on or

25 in the everti4cszd mbeny Fﬁédnﬁafn-m&?e%”}% E%W) 'ibg yld be noted
e I'n t 5

that nodifications, and changes can Dbe ce of any of
the above- desETd"BRYPTLGSOREBalgRINGeaBAON Siall. M (266: 1376I(rl€|93t)) ifgr t he.

LNt For ey eaRREnEIADS RSl Roloqrs SElcp BT poe SRk Regeage gens can
“be repf ‘aced w??fﬁ edit; gdmMe Em@ﬂpmbetar Mdnlvalet Nel h)OSH94 ‘had beog nmuni zed,
e.g., a3ohumapgg p%ﬁ%?éﬁu Béiﬁ%ﬁ{?ﬁér&%ﬁe&@oﬁ e W BE (%r‘ﬂ&’:‘?%??} ggtel E)Ee

preferred codons for th n|z
process may. - BUHRY gnmug@dﬂﬂgrenw Syndltontw(%)‘@mehelone ef flcormbinados odons,

transl ation effih 6ihaPsy égg XPL.es onbl nant ge such

as in me outbreak of b,ﬁ% tgﬁﬁ%%fﬂ ﬁﬁ]ag @6‘3 §%%“Bé‘/%€é§gf HB)-

PCT/ US02/ 35112 - - --interferon has been shown to be a glycoprotein by chemical ‘
' measurement of its carbohydrate content: It has one N-glycosndyl aftachment |
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virus can be significantly inproved; which in turn .can result in_ higher

| evel s of - hunoral and/or cellular imune responses in'the B&aY.2086 of . the
- above- descwolsedssosit ants fall within the sgope of the pr_esq,(r&l.trg}snggﬁtl on:

St andard procedures for endonucl ease digestion, ligation,an

el ectrophor esis are carried out in accordance with the manufacturer's or
supplier's instrl ‘{'J:-'n s.,Standard techniques are not described in detail
and will be weF're %f%‘f JbdFIg- Ned. <. §q4 7Be&P0 (197 EakpightPimanici ng t he

present |nventDomtﬁ4ypUqM@,fe%I;@&s ;,_o(qug §§-8é)gd% ttﬁglma%dr?c&ven i, onal
[

- methods of virol ogy, m crobiol ogy, nolec Iar nant DNA
t echni ques 10 wWkiWRARaybtherinds afSugare vdich. mﬂ(mhp medamoﬂy@:%te?m@e@@?ba' ned

| abor at ory  Nanuarreitnes B8 Enélun BACRGAR ool ok i Gt vsantal .

a gve;I ed. ¥; o(ltwga@o«m bislog®phadtaity er Wdropﬁoatcnyeﬂ Thni gh’blﬁ'e%!c sAiad
ridization Current Edition

'll_'br/anscrl ption a%é( ;é h'grl §H§8hg‘?%g RI-]B'P‘Ptrg ar&dg 2y spra). 1%eté‘ﬂ§erfef%|rrent

Edi tion); Funddimgmedndugedadt ﬁtgpblaﬁtsd)ylitﬂ'atcrﬂmeng\ecdnd donfaid addt 166 amibe! ds and
D. M Knipe,:e | es are provided to illustrate the
present invent %%n& v-frn}h '? ﬁgﬁ{uén%ﬁ‘()%@fe O I kpgwR-h Blessetal ilpet lonass 8. 2 May
2006 WO 03/ 038GHBT. LomRiTB, lMZS&SZQQZEX&W&Eﬁ The fol |l owi ng procedures are
descri bedjgo illustr &#gﬂ netl c vacci ne of the present

i nventi on' agal nst va ﬁﬁfﬁ@@ﬁl'@p Wﬁé’b@e matyadion and functioneefci ne i s
based on an adeleotriticalells.eit binds mdebtdi’@&h Hérﬁiﬁtlé%ﬂs%ﬂﬁstmﬂﬁ’étgé’ﬁ@% La@ the

‘pat hogeni ¢ vir Vi rus atitis Bwviru |nserted_

into the adenoﬁ?‘éﬁ'@féﬁﬁ?ﬂ@&%ﬂd?w B'Ffﬂgl@“’e tlHeells.cBendritissals fomtlenovi r us
al so carries maydtenlof higahesiicet aftigéh-yakémng c‘éb{é OKfIRS tu-ﬁﬁg O@qubl nant

adenovirus is. ,re Ijﬁatlaeqdqncorrgetent but stil ret al ral
infectivity., e fegie ¢ cejispigrate @d&@n%d@mnﬁwdmrmtmmgem c
vi ruses, 15bact &r T eelsD Thpas potehPantiFol-pRScAANP LAY (?gn;qgé( Jﬂﬂgtrgﬁe@tgtq ordi nary

skill in the - ar foI i m_lar procedures. escrl s bel ow.

15 1. Genetic Wg%%?tr’f@ haﬁj’ﬂl’%gés“’ﬁ;&ﬁﬂts Vitraueot Eﬁiﬂﬂﬁﬂ%nmeoﬁngtdwag@nﬁtl c
vaccine agai nsterideidt aellsl mis\shaage fﬂ?é’l‘ﬂ@%elﬂim%ﬂﬂ%c (95'5[15 Hﬁﬁ] ar €

described in detail . as foI | ows. 1 ca he Ebol a
virus menbr ane®PresSiIanRfdnaier W@CWWWM@( clags lemdrli molecules ardd ng

st andar d nol ec¢d-gimgso I .u triction
enzyme d ests an(;n %}nrg?lgglg@éﬂcﬁﬁ ﬁé[:t eactl on C%%%’W@%i &@ ot ei ns
of Ebol a i rus® tﬂesgfﬁﬂg G 2284610081 9886k t he optl rral “antigen for Ebola virus
vacci ne. Two rmdlfl constructed to have
i nactivated i nosﬁggpggglgsg&)%gﬁﬂ%nﬁﬂgﬁg@necgfjl'ﬁ%rfﬁs ftth%t retain full
nat ural anti gdifMateRpigfic areush\ipctars; glse. Cglleﬂamlmwt%mmmmgﬁmorﬁﬂhﬂt editing
~signal is del g cr 3
- gl ycoprot ein (s%%;att@mﬂhﬁ‘ﬁﬁa S ‘tﬁ‘fyg@gﬁ%’%@f‘* o2 Hﬁ&oﬁ)ﬁ‘ ﬁé"esﬂ?ot eol ytic
~ cleavage site befer@mi@tigg Pb@ﬂlceﬂselG-Ciﬁ‘l-“emefesmmaihsstd&lhlaﬁee@é Gropsearnt the
S e o OV 0bRE B eo i SARLRN GulBroh RauBls n S Edronl S 1 ne | ©
i rm}[JEosuPEr esYVelle etmip FNAS-1/84i68n1526- MOE(HQBE); so@ztae%t@nt SFE?CJMBFD? and
- in the other peplem)||53||n-
~order to destfreg)s{gz%@gﬁ ?&W"(S’Nénﬂ[};&%mf&p ’%@F@@M‘P-sﬂa\l’dy 143889).

" PCT/ US02/ 351 CSFrintrabses the numnmu@uﬁg!gramgéﬁe§ %ﬁd?ﬁa%@élﬂ‘ég :Tééoeﬁ |ve
e vac The envel op ycoprotein of .the

~and f t

Egol Zav?rsggg :a% é‘ﬁ?’}ﬁ’%&é SelipnJe Se%‘-“%mgﬁié @r@@ﬁrﬂﬁ'ﬂvmﬁirﬁ@maﬁoaﬁihbﬂsl eaved. i-nto
‘the t buniftesreleBB4 of R f

rensport Voo oy oror SEabe oINS o RSN Raly Wit ity "
95(10) : 5762-.7 ‘?T@g%%ps'sﬁﬂ%eiﬁﬁ%%ﬁ%ﬁ Pd-cWeagelgbal.s/ dumenol, 449:918r the
formation.of 92@(1@@12;1%@&3&&%%%% (mt% BEa Waq%%@fﬂ‘f%g?g mgbl

peptl de | ocat. ed at . the C- Term nus 't he eavdge si'te
7 ouse G—CSF (Tsuchiya et al., PNAS 83, 7633, 1986) have been lsoiated

perrmttlng further structural and bl@logxcal charactenzatlon of G-CSF."
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. frame-shift, an

gl ycoproteins are incorperated into virions as trinmers (each nmononer is a
10 heterodinmer of GPl and. GP2 |inked by a disulfide bond). SMPE86- A, et
cal., J. VIiwobIeseyr: 6442-7 (1998). The gl-ygoproteins of Egﬂil’l% 5“’1% are the
maj or proteins exposed on the viral nenbrane surface, are respon3| bl e
for initiating virus entry into host cells. Therefore, they are a primary
target for neutralizing antibodies. 15 The glycoprotein cleavage site is
conposed of five bast@Uﬁlﬁf‘ﬁ@@@g@ouﬁé’sﬁﬁﬁe&sd@mlr{EE@!bl@sﬂh@Joﬂ:@&) at

osition 501 frargtb I ol a

| \F;| rus gl ycoprot ei I!I c?gg%?%m?a?ge@é dbﬁlzl ﬁf%ﬁ.11??ﬂéébg ﬁé-@gegd)r ‘ﬁﬁﬁgnces
found in gl ycopbyoﬁ%?m%sf%fmwmg%,rﬁ@strosmmummenmtheﬂae(:ans\aampe protein
of RSV or MILV. t eI etions or

mutations at theeﬁgtgelﬂgg@g%g]ren\@n@g%?‘@% Mvﬁ'&?tdggt Oééﬁj%%wngggﬁa&eé’nd render
the gl ycap? ot eigidouigxons anst fiveriairorisiodagd orDehrgnosoné selentegh, ; J.

vl G0(2) 560 T 0o el AU SE Wl e, 20

virus glycoprotein i'C am no Iy eavage
site are-del et doceTsrd; resultipgiintwo i26ns of G-OSFadRNAJoAVEsioh bedifgpra virus GP

"CDNA Using PCR gpareih| t he cl eav. site can be
al tered, such as b? Ozlblt?@é}snmebcﬁcﬂ St %%ﬁsgﬁg Fgﬁﬂr?ée ﬁ%ﬁé\"?"?ﬁ A4S -on of
cl eavage.' AnotNagRta; &?ﬁb{EMﬁD 4 BATEES1(1 Q&GjeEb@fmcfouﬁJnséd biher4 dnvilo f or s - of

gl ycoprotgj ns a secreted from (sG) and
30 a rrenb“gjane %gﬁﬁﬁgé]or mC @?tof %@tﬁﬁé %rsﬁﬁ%ﬁ{}@ G bologicalacivivesul t~ of
- an ‘al t er.pat i ve CREBF dipetieg coosenéactive, susie thatWwien h@has evesrE wi di nes (at

i |t our Ebol 2 206 ot R 5y o5 & mdiSocanif Of POk GSRS Soi
U S. A 93(8): 36earophil [eik8HosisTib elicel. Myosysttdlesiissysa smy1947esH t ed nMRNA

andai kel y has ﬁ%sk};rmnosuppresm ve functions. The GP is synthesized froman
edited mMRNA 71 2006 WO 03/ 038057 PCT/ US02/ 35112 and |ikely has

i mmunosuppr essi ve ftl'ra:mrese’rﬁ mv'éhﬁorﬁﬁomaeé‘é(rﬂéﬂ?&%\/éﬁﬁaﬁéﬁ?“ Afanciffthed TRNA
wth inserti onlg‘ one of the, seven UEI dines. This 3 ting~ causes a

FFRONSR 1, thespReific foreian antigeris F@@@Qﬁkﬂ%éﬁdl ng frane that

encodes the compblablaantrmwfmm@ﬂ Shy/ fordGPARI t the
synthesis of sCGP the RNA edi tl%_g@hsl t% is nod Ig@ni(:ﬁ@neptﬁj l&%ﬁﬁruf%g?SEQ I D

NO 2] to UucUBER¥aceieg of thanpsesest inveption, thegpipine tsn@rtwm\uaefehn sequence is
AMAAMA [ SEQ | Bcbiies agamwn@%@eé baREddh NS, pftbe 1eBa AR el TS

nodi fi caéhon acco hes two things: e onl

(equi val 8ht t One[gﬁ QCEB" fherhasts inpmung ﬁﬁ@ﬁe e vacyine lSla]smmty @Q@quUUUUU

[SEQ ID NO 66]foarrmaﬂmubmg SRMePANRE &fd @ vigsi dues: as  UUCUUC [ SEQ I D NO
7], but prevents the p055| %I lity of further pol ynerase slipping at the

stretch of “the six uridines. The additional editing-would cause deletion

of one nore urg di ”@eﬁéﬂc%&&h@éA@a& AR Bhftl ng. The. nmechanism of this
" nmodification is di g_grarred in Figure 5 15°A rd nodification maybe

“introduced into t hdhegenefionacese gf heppesentinventieh alsormidrasses thelrebiion of t he
-1 MTUNOS UPPT es$hraR, defi he IS peptide notif (amno
" acid 585-609, form. tﬁéﬂtgtsgéli‘éjg 4"‘)@?{9%\’:‘8%?;2‘0%06%5%%@& Ar e“gl | ovi ruses and
‘has a hiigh deg?V@@tlorbﬂlell@n@iim@mme lmaabetanebomunarhte)enmmmmiﬁcmﬁweof

Vol chicov, V. £ T geHafe oo R By HORGA RGBS bR pRY. o AR G 1 PP %

J. Viral 67(39'3@!EIB(GQQGBﬂ?OthW1)MQape|‘Hp?d»telnsifé cpMpt/ - Acad  Sri

| l2J7?S,( 91) 8?2?70%@ %%Sééﬁﬁlé%%nne%&g‘?ngn%y’bglmoca#?d&y&hﬁﬁ (ﬁ'lﬂ'h@f%fi ¢ Syndr

“Hum Ret Avi- ralﬂlmwmsuﬁmﬁsﬁfe (eb&ﬁé))fﬂﬁfﬁls’tg!ycanghsam no: -aci d-delOtionis .25
i ntroduced in the i.on he. nmot i et ween, am no.acid' 590- 600) to
remove its functio ﬂ% @lé{:\gﬁ"a cagge@nthﬁﬁlsf’a% k'}qgi"é' 39cqauired IMmYeER sed and

dlﬁpl icat eg dt Beﬁtwtcw@ynﬂmm(ws)armmms e@@ed@aa;hbg@asﬁlrﬁdﬁerd plagfe bel i eved

t hat anti bodi e IS it the i mMmunoSuppressive
function of tﬁﬁce%t e\?“? adn a%ﬁpl’fé‘%ﬁpa'%ﬁ%‘ﬁrﬁﬂ 00§ Hictimsednd strat egy of
this modif i casdoonnted f@@ver @ommaihs i thé OHRAESBAssHione STHd duéta%%% gedin

Fi gures,3A- 3 n o pmunosuppr essi ve .peptide (i S).ls made
on the %éZ ggc haﬂ)cq@z'&ﬁg ajang ?¥WP§?W%FPE§%9"P§3’IWPG by @eogmessiva gure 3B

illustrates GP with the 10 amno acid deletion of .the IS peptide." Figure
3Cillustrates the IS peptide, which,is split, 35, reversed and duplicated




72 WO 03/038057 2 May 2006 PCT/US02/ 35112 Wth. these nodi fﬁ%ﬁyi %ng Ebol a
virus glycoproteins are generated that are non-functi onal 200

I MunosuppIvee 83mRes7yet they retain. the natural antigenicity of GP. These
nodi fi ed GP sequences are used to gener ate  anti gens in thBCUHSRVHEE of the
present invention against Ebola virus. 5 DNA sequences of.the resulting
altered GP genes. are confirmed by sequence analysis. The nodified GP

sequences are ﬁh@&neﬂtmn@dtheﬁmmnamtéméﬁﬁﬁé)éémﬁpﬁér%dgé}/éeQNAr ement s
necessary for %Hsrﬁ GPs in hostian. cells.

t \
Expr essi on and' cor réj{én}aﬁiéh”iE‘It'f?%ﬁtefjd“‘?ﬂé“%qudb’%ﬁ’r magnsasleefpre det er ni ned

by transient tsymgtbmsappes, afd tes ah@nua%éaebiﬁe%éaé@n ngé’('ta/isssde,Py Vestern
dies from peri i zed equi ne

bl ot - and FACS, ol ycl onal, anti bo
serum and anti M%@F R&' E%%’éﬁﬁ%%@}‘kaﬂk”insgloqeéﬁfep@sgr@cpapwlewf Indeatiag others h

per oxi dasé ( HRWho might bowe @86 enitaétadh, théx?ﬁtﬁkﬁpﬁdld'se"ﬁhuszli gﬁ%ﬁ{(é d'gid on of a
series of replicati ecti ve adenoviral "vaccl nes E I ate high

n-de
| evel s of expr%es@?r@ﬁ SBF'aI?ﬂé’ §ROBPTICIPRE Af AIRS MifkbecerormpYs.vacci nes of the
present invention Ultid Mi¥airas SSFRFBURRA TTHAS Nisdibn ot 4ot .scﬁmywﬂ?@' fied

antigens of Ebol a w@us to trick the host into mounting i mmune

def ense agai nsToPHRP BEHaMALPR for virrlreplicatian.r Waomiafeagian ofa besticsll,Abe a

replication- de@ammmas@ct@mpratéwﬁtheﬁﬁﬁéend&%ﬁwbma ichls B8 éaetwerl hg' ce for
vecto i rect

vacci ne pressi on? gl’ several reasons. First enovi I’

‘high levels Jdi"28A revgsPR kanssAPiaRat The: ergdu@dgpr&ersmmh on of the

i mmune systemucﬁagwng 1Bt t BRI Sl d and
di spl ayed in ﬁtgg n?&u'ced%tlelg?&%ﬁ%ﬁ?/\% E%le%és ‘[’)\g]t ﬁi)g(g%el?/nf ected

cells. This p esfeHBV'Péﬂé@’eldd)%‘&ﬁéﬂfs%cﬁlbﬁ&tﬂMMnsiahed toquaducg cel | ul ar
i munity, agaIRMcddﬁtﬁiﬁé@ﬁon§‘%\|rHIt§1 ardfer l%le‘ég %1 %céﬁﬁgéﬁgﬁﬂﬁq Vect or s

conventional vaccination approaches are use
infect dendri ®f%®8%||s which are very potent antlgen presenting ceIIs

1[) ?r?ru ng) | 1255'2 33’51'[ %6?%1 F%ﬁ&lﬁhuﬁﬁc@%eé H‘l?&,?%d Wlﬂf ﬁﬁp%%ﬁna'{)é%ffi%]{la“y 771 6
©(1999): wan, ®@Echegto allld entmrﬁ mlanféass@@‘ white bRBE-c8Bs, calldd) . Fourt h,

t hese vectorslﬁﬁjﬂo@ﬁe§w@e§%gﬁla%&eﬁ%c{y th n%%ﬁFgPF?(;I"&E?Lg%tOKI ne genes to

further boost inmmunity enovi ruses ai rway and
gut epit hel i aMageer termed QR4neimese whitel blood icelsoplay ahntegraioledn iRy be

adenovi ral 35 e B3R SHARG o2 kfites) ASFI0CR of i, bedimply sblc

“repl i catPon-desliler i |rmeun97@s-p®smawmeﬁtmaaemec?&mmbﬁlu andhave

b d trials f
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Boucher, R C.; T 615-3 4) ndeed, even |ive
" viruses have Been gwm&sﬁgg%ﬁlﬁr% 'ﬁ?’?"?&ﬁﬁf&%?‘%ﬁp'ﬁ?@%nt conmon
col ds. ThIhS \Mfe&memcifg@nomtﬂirﬁ@pﬂ&/ﬂ@olnlgﬁﬂﬂmhﬂth@fg%tg gh conpl ei( ;
vectors at regul.at o nmechani sns. For exanpl e,
~ the vect%r cotﬁgsi:'tefng éfé%ﬁﬁf’%"%fﬁ%?ﬁ dn ﬂ&ﬁhed{' e3redwe seuctymbng with Ebol a
'GP- antigens prmemssamghterﬂwmbmpowéfﬁhe bﬁoéﬂhbﬁﬂﬁ‘ém SPUTCBR@ah el TTUNE
ines are placed I.n separate

i nduction. 1 ativ ant i gen cyto

vectors. - Thi &ﬁehgbé}é’gnﬁé%%{ﬁ?‘%ﬁﬁ%f’?@ SWOPF@P'Enﬁz‘bo'Hﬁ Yied RbiAs of

cyt oki nes ands amsez@termde thy cofeélbwgﬁwmgﬁd Edpids &ftﬁg}é [:Qeﬂtgnts or three

~ vectors.. S }\ adenoviral vectors i s rarre 1n Figure 4.
The cDNA encoéﬂﬁé{ F%%{%d?” ICE('P gsesgany ordhe puihesiy of ‘t"ﬁb Naffeonethe (El r egi on)

of the 35 acmmmmmegsm@m/ Rﬂwmr@n@wcbéié‘s fﬁ%gé:%é °p%€°££dl7§'5%£ gp4A | eft
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shuttle vector pLAd/EBO GP is digested with appr oprlate resgﬂ CE#O@E enzymes
25 such as Xba 1. The fragnent containing the GP-gene is |i

. adenoviral Wwaaisheses7 and pRAd vector. To copstruct an adenoi‘b’f‘ﬁkoz\/ﬁﬁﬁ
carrying. both the GP gene in the El region and cytokine genes In e

regi on, both pLAd/ EBO-GP and pRAdIL2, 4 ar€ linearized and ligated' to the
backbone of the adenovirus (Figure 4B . 30 To generate reconbi nant

adenovi ral vect Jpasmembrape giyeepioteine g4 1t Srme pEthe genesitend trbebighiyt o 293
cells, in vhi chvatloi, barioGaRy Beleny obh&R!IR daiSh Wle Whd el difiedgifigdenovi ral

term naI repeats can replicate and generate 1nfectious viral art| cl es.
Human 293 cel | sn?f@haw&rﬁyafh%retrovwa&lmw?m eitrgp involged m%mbnal avai | abl e

fromthe ATCC upae 5@@\; dﬁgao la and El b
genes stably int egr%@ggﬁﬁgﬁlﬁbgl\ggﬁgne %@tg gpﬁéng %%#EEIBEG WO .
03/ 038057 § RCTE&NGNE hasinow keasisiegHenmed: [feedRatrertst al Ngtureg&ﬁezbw (1888)0vi r us
that has been. dﬁhﬁﬁ?s‘*né&rﬂépateg%réfﬁ@ y@ﬁgé(bone The final vector has EI,

E3 and parti aI E4 del eted an can replicate in 293 cells, but not in
target cells: The adBifoiivrenvelppe poiein has beemprtedsively dasc@9gi, and tte and

purified by uIt h Titers of
vectors are detéélﬁﬁs%gg %Mq:gﬁeé Qéﬁdegc%eﬁcg%ﬁzﬁr%\g hgeﬁ?ﬁ%lﬁddﬁgfn%"h% fnf ectious
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ti bodi
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ggut : SI i z#‘ﬁ %’?‘beﬁi&‘?ﬂtﬂﬁ @pavagp gite betwepn 99120F3WWH&®15@"(®WLE)H.aCt ivities
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15 (1998)) on HelLa cells after the vector has been :incubat egé@nggovarl Qus
serum concentrations. Expression of (3-gal actosidase i'n infett% 0Bel |

| ysat es serw@e3/o®as7an i ndi cator of the neugralizing activi wnﬁ%“%ﬁg@serum

(the lower the (3-gal activity, the nore EBO (3-Gal vectors
neutralized) and is neasured wusing a very sensitive fluorogenic substrate

(Gal act o- Li ght gij fluorescence plate reader. Anti-GP
serum neutral i zedéll %%[ﬁia?o%ég'?&ppgf & regiohaiansMestranesdenain (F),es in t he
absence of seruhfdmhdidRZe. presence of nonGP activated serum Cytotoxic

| ynphocyt es (CTLS) acted fr use spl een as reviously
descri bed. Van G nkgﬁ("% @%’ su Y"'%O“?a'%mecyéﬁég@mormsp SipEorGEMEd895- 903;
Dong, J.Y., et ragions.Hiie @'Imele'lllvﬁdoriaﬁiﬂ@aﬁﬂ%bns%k%d?(é d&ﬂﬁ%s%ﬁpﬁq%ed wth a.
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10:1, 3:1, g‘B ﬂ"?%fﬁ (g%tcells are see wel | plates, and

24 hour |ater P 59?%15' PP-Predipians of antioedis epitbpesfint he ef f ect or

CTLs and dead @pnsb;vetgand.vaﬁaﬁiec?@dubﬁ&’ ANBrol & g_% and the remaining viable

(adherent) cells ar e g ’?ﬂ% {%Pe béthe MIT 3 5-dl net hyl t hi azol - 20-yl)

2, 5-Bi pheir(l%l i ef razd"® gAY yeyo '@ﬁ@é@@%ﬁ%ﬁsﬂe Cﬁm@mddﬂaﬁs been

errpl oyed dewdchiimgxibietvel ma@ih@@w RO , et al., J
4 Mol B @%ﬁ*’w 5688 thelri o 35112

Clin Lab Anal 0 03/0

- and conpar es f%@?a?%'i)t rbg]%\f”j Pﬁﬁied’ﬁ@f-'ﬁ?(i}%fcat%)amﬂ daltonsar'ﬁise pcfrszt&fhgm tivity,
reliability andftheeed:yst’éinelr@m[yg @W ti cyt oki nes
5 and their ef { a tﬁgr‘é%ﬁp%éq%vaecgpﬂgke %‘)""Qﬁgn@nt the

fef;t tﬁn t he efflcthé

ef fects of the”vactihearroymatel 24 dinkedalyeesyiation sitessf ¢e gioexpr ess t he

i munoenhanci r@myhmné%mnﬁimﬁaﬂ pi L. and GV CSF i s
used. | n| iall ea‘c%ﬁ %to ine i sgseé%?ec{defiﬁeéclﬂr%hd’DSP’af'%@efem@Wokl nes are
cl oned |n vari PR #HiR8 qclﬁ’t%'bﬁt!iéhm maertlorm:aluffekelet&m&r ate fromthe
vect ors encodiSmuehc@laibhORNfese difnd lng gidects of individual
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different cyt JXPIECRRIRN €4 pg)tovisierast with Thét indyerfusion osthal ilghardde
deterni rzd i on hobt oM Piditrah noenhanci ng cytoki nes induce higher |evels of
anti bodi es, shorten the rnduction time, and prolong the inunity against.

the Ebola virus. . 9§ "WN@#S Qﬁacéesﬁomngcells@ylmasmtemfémémé@n@g died GP

t, th | t h d
b o el ©  SHbabteitAin 4 B0 LAk BRPOR el fik yﬁeaﬁ\'&m‘géwii‘. ous.
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| ~ macrophages &nuipleheThetef QﬂQDGBﬁbllﬁ%?ésg%ﬁljaﬁ Pi' t&zc%@%%ﬁeeﬁdgf ection.
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5 Six groups of 30 8- week- ol d mce are injected subcut aneousl W|th a

‘mi xture of 5x104 ip of the selected GP variant vector and 5% Bﬁof ohe
- of the fol wovisngeogect ors: Ad-p-Gal; Ad-142, Ad-1L2/1L4, Il‘}“t%gidshé
Ad-I FN-y and Ad-GMCSF. Six mce from each group are sacri |ce

anal yzed at 1, 2 4 8 and 10 16 weeks as described in Exarrpl e 4. Analysis
of total IgGi S neut r actl ty is assayed as
i nterference WI Jé&%‘#ij}g of° opf"@ﬁag fa %%gwoﬁe‘{f |raI vector to
i'nfect HelLa celdamohmatambleca@s @hich ane dddadtty gpwmmfmg@tb g otexi ng

spl een-extracte wi th tar ncabk ce transduced t.h, Ad- EBO GP
construct as d E}ai"b !§ﬁ@gﬁ%pémb%%é@ealbagtpatl\gm@g?%%b%g% nes in the
serum are al so mmeﬁmtmkmm&éi%ﬂwimmp@s bragpt20. commer ci al assays. In
SRS Ly 2SR RSt RO NGB an AR AR L0, v o
| evel s of: cytolﬁom@spﬁb@lwmrasdhslseimgaredanamétﬁemorst(@rgscmm beow t hey

o 1 e "ty AP ETERY B ek e Ve e o e 1
cogbl nat i onsI Elwaserilgﬁ@mb@nefana(ﬁne?mmaiolr@bﬂha?;mh@dt@rsltm Rfdcesd cell

‘subcut aneousl y th.,a mxture o 104 of the select GP vari ant
vector and 5xY8%'§ g trapscriptiop g gﬁs&ér’t@@t ESPEVW ﬁé’a@i)ﬁﬁgg’gfef’@m\?ectors (if

fewer tham 3 ewshedfipBey aheProviras ﬁaalﬁ@fﬂamlln he.cel i Ritaht GrffEeesdaie W t h
Ad- p- Gal vect O:ﬁ‘%‘P Six 25 m.ce from each gré&gda} sacrificed at, weeks 1, 2,

4, 8 and*16, amPEITANYERE: ddUngRich T“B%H’%PB Vigud! i 3sYREemaisust  and

‘reproduci bl e n@oweeff thdGinisTHNHS dehEi\SRisinh YirheplfeBtioSsidPimniimd- mul ti pl e
“cytokines in different species, the gﬁ(gerl nment as  described above is

reproduced in SUpspgsion ﬁe\)'éd"gﬁ‘éﬁ'lfﬂ%"tﬂ ¢ RusRsPitie fte oPoNIsiRd rabbits are

injected int o irff6ctioRs e8sdBiER&d Rithalds, one of the following vector
conbi nati ons: the Ad-a-Gal vector "the selected GP vector (2.5 X

105 ip plis 7.5x105M ?ﬁ%?mmﬂ'wsm@ﬁ')e H%\’n‘@cﬁ'ﬂ?éfeﬂ’@ﬁr%‘-’r@“h@v%@ﬂ
conbi nati ons Gecoﬁibir%tcrfrusefe-@rbviaéh%ﬂénetw@gmg).mmuﬁé rkSpRnEEay At Or (2:5x105

i p), as described above. | aninals are prior to vaccination
(pre-inmune bl déeptionf KRG T%F?CQE'QGF’NWSF@“PW@SS%@WE’E Sgad¥Cebed above. 5
to 10 m of bl feritbddus 18 tNOLIARERNI RS 1HPUNCER00 an BIGeHiThA Rihdre De
extracted per session. Analysis iIs performed-in a similar _fashion to that
of mice (see iPBYRYdefigiepandaisddivasCpmrpsieg of B\e by reatigeyelisting@8 are used in
mouse andy £ abBhhudBRZbSnsd di c?]réc@d%%ﬁl%s HVhiddAd dolRbReSRiRED Wi ||
have a non 5 identical ? uman) response -to those proteins. However, a

hi gh degree of H'%@W%wamgﬁwﬂbmmfwtbh&erfﬁ@i@’éb@%tdﬂl%é@dand their
hostran oyt okt i EHALAGRAAUEER SEdnol RoRIARIATRT S rLEAAITA et DL her
necessary, speenwegpa@mmtmo-sv@ﬂl@mmowexme&s@mpﬁmhwﬁégnmes obt ai ned
ot eatar go TMARGRHRNPY B Bl o tbigR RBRRRn " 27 TOT
and r at e€25of at:ammtbmanhwusns cﬁplm;a"tenmmpn@nam dwmncauisega maligrepcand

pat hogen,, chal 'l i ls 15 _
After deterni nﬁ%%%"ﬁgg%dé@eé:g"rﬁﬁ% |g‘%1r§é'§f %ﬁg h{bq%ﬁﬁ\g@%a :jagens t he
~final version géndtiheavcine ok sdministesediioa hnsmm:ndmcIeemt elld‘tﬁemg(amdpl ex

reconbi nant ‘ad i nations of cytokines and
antigens into @ﬂgﬂe‘c‘[ﬂﬁéé‘%ﬁ%ﬁfs g’r"f‘%%gms(ﬁ'lﬁq%gm\iect or. Dose-titer.analysis in
-m ce. and 20 rabb| tm:mwmamsmdum‘h eﬂetappro@hbsfqrcbhelohnngk&ﬂvm usilgui red to

gener at e , MBXi IIev resp nses ut es. of vacci ne.
oo o o e oR R ER 8 Ry i Rrnch ot s Bieh), Vare)

i ngestion andstnmmaibe saﬁeaaﬁd moee efﬁnﬁaamedhcatﬁgrstreﬂé efiryursd mdp@&e bﬂibam .

escal ation - S i:n bbi-t e:conducted. untjl toxicity is

observed or. 25 rﬁﬂ{qu nigkg pLfea r&\@ﬁ"’?l ErE'L\’alpr@aElﬁ/?@@FQ P8 wafion Wt Bie "y cached.
Finally, addi twnm@be l—mi;ﬁéqﬁngnﬁb pesthogen chal | enge experi rrent s are

conducted in prim

neti‘c:Vacci.ne nst. H-V Spe c, enbodi ments.
of the genetic vaccE?Fé’gd'B%taqGﬁ'?tp’ﬁev 'Hwt'oﬁdﬁgrg'lf\ﬁﬁﬂtége&fe"f’%é % et ruction
are descpsbed genetieivacdinamal elelaﬂmnt:g@ﬂrmmetpmrﬁra 11\ \Itﬁ@@U@ﬁbs ey def ecti ve
~adenovi ral vacci nes against HV _
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- 79: 2 May 2006 WO 03/038057 PCTNS02/35112 An adenovi t al vec%% 0 :
Ad-E. T"R/1L2, was constructed to carry coding sequences fo %q SI e HV
anti gens i rnebesfoszgs7Env, Tat, and Rev proteins, and interigpkip§asihbl-2) in

the sanme vector. Expression of the HV antigens and IL- 2 1s separately

controlled by pronoters located in different regions, of the 5 adenoviral
vector. This desiﬁgn is believed to be able to ensure high |evel expression
of both the vi r@ifagatGaseiapsith fegulrdony erizme sind metegsory protefhsa fitaiples enhance

i rmunogeni city &f j A AT ] ) i.gental data

presented in th(g Hr?g%tg rfggfé}ig{c%\r,{ ﬁk’ IHyg’q%géﬁcgvﬁr%glw@g&rggu%t%éﬁgéﬁg‘&’%’eof

eliciting strorfychasgPalo endropd!. rBepplesefiHiV sapsit poteiy richsle, bitdre 10

antigens. The 1 . - . s, constructed ysing
strat egi es si-{rjr}1 are\ﬂt)(E)r%ltWé@fe&é)éﬁmé\gﬁgggrb%"!chésttﬁ%Clﬁﬁ%ﬁ"?é‘fc%/%fgﬁ? nes
agai nst Eb®| a \RiBSE® ysthedirsiarichdet protedsd BRI thalmatare dpsiifprteinE®pR! / Xhol
~restriction fr Nk AT L =1, straln BH H V-1 qr 1V-1|1B, d ade B,
Accessi on No: 3&2@5{;@({)% @1“1%(@?!&;?@@‘% IJf'ge{ O'Eﬁ\/%(a'égbg'p%@' (full
| ength gp 120  &6d18564865. Exiaﬂnﬁlesngtrihal regidlathr?/pﬂ)téiﬁﬁ inamde,l;blitﬁlré gigth wild
type Rev, was iy ar the le e (El - region) of the
adenoviral . ge_ng@%gfﬁ‘&@&%ﬁlﬁe Efzﬁ?‘gﬁ" Q%Iﬁgﬁﬂd h‘?"a%ﬂ'ﬂ?lﬁ g vector
]E)LAd- ETR (E gl ?téalﬁgtﬁﬂfzfrwﬁe ﬁmﬂﬂem&g_@ ndthlhgege&m)ﬁbm / X ctd 6Fhd pt i ond_

r agnent ) | NO . 141 iS s i i gure . e sequence encodi ng
R R T T IR AR I ARy 3t o A
del ete the Xbalintigtask onae). iD@ATpeabT Vil ackbsbRProBinginciddee naceaayi  al genone
using a shuttle. yecior, re g{?tl 3_? in a shuttle vector pRAd- ORF6- | L2
‘(Figure 16B). @N}&eiéq'bsm@ iy’ Ve wxmpsaadneigepes: Vi, VBaXPX] SEQ | D NO
~ 151 is shown i NpEiagdMef39. 25 Both pLAd-E. T. R and pRAd- OFR6-1L2 were

linearized using appropriate restriction enzynes such as Xba | and EcoR
and ligated to the ! broigent; HY Nefdrdioinuay sarve;as theddl) antigerul ting in

Lhe  econts nantxprasifny thatectRbiraht ik ler he/Brbdent iniinfidn. b SdmAGAT300- ©

Anot.her - adenovi-ral vector, Ad-3C/ EmaCAT300-'G was constructe ' carry
“codi ng sequenc8uegee qneqding Nefipy..dir nefsrguencelal apsitiora8 thB523dar Env

(gp160) with dehgbisBinQ HNVSndLEDLHIE 8753 1%95 A | and the
cytosolic domai n_and '&arg Prg{t@%ns, aﬁ??i%@ﬁ#?ﬁgr en %@'ymygﬁéy(l L-2 with
35 silent nut abe Bsetshinfothevectar. ani no acid position 79 to delete the Xbal

site, so 2 May 2006y, {8 TSQ2/ 12 I NE-v., - : ) in the
o veotor . Expr ety 6ol TRGORED kY RE Rt frey N o i fden

separ at el2f con®¥iessed byyheresamboast Virus at the presedt inentiemt Foegikamsle, of t he
adenovi ral veciOfiionddl 0%% i, ol L : able Lo, e re high

| evel expre,ssi_%éryug?a%%ﬁ%_,:t. ng‘%,{’i(,Qé‘?' t@%ﬁvgéﬁguég%g%?Rgg{'?ﬂr%%&@rﬁﬂ'fjators and
to 5 enhance itheverdgatiuenceatgiositibe 8385848 forpNLAB . of MIVEhaybe by :
experi ment al -~ dat.a,.pf: ted.in the next section, this:adenoviral vector is
capable of el ﬁ@lg%e%dﬁ@ﬁﬁ%ﬁ%d?{umr al immune response.i.n aninals against HYV
anti gens. . The adenduiysbanotieartemibodiebn GiHARIM N0 Gag pBRiCPEF EéEhed using '
10 str.at 3 i .es:‘-ﬁi- Wak.to those for constructing the adenoviral vaccines
agai nst- Ebo_l_ a 9%%@"%%@%8 ,VFWfa%'%ﬁ_@a']é_b{g%thBﬁp@qeyt nygliog.equence
from H V-1 "storakampld] Sequetite ensasgFull IBRYhTEEHR . d. NHElgaesbdfenRest ti on
5580- 7850) was [ di‘f‘"'éeg égq{ﬁ_ll et ed.?he sequences déncog?% g%e cl eavage site
(REKR [ SEQ | D Po%dpen 112-185 1 stRiQr B Pad ahposiling t9Gb22921M0nPNID) and t he
cytosolic 15. gkamesHIvi mb)BeMberad ftd M8 veftol.€ngth ‘(encoded by nucl eoti de at
~ position 7850--.8150), .and then, along with the sequence encoding a full
‘length Gag, .i nsert ddtematively.tqapsioingiein divm ki/Cae gratein (@0. p2eCART@NOVi ral . -

)G BB E P Eh on cxBNASEPBHARGEo Rk iSOG GLCrheERy ( Et ACAT
{5r10) [ 501 Snehg THe Shitfen oXPRsSRY FRlFo oot b Bl dpffbebM o =17
(amino acid sd¥eEHeR 59T eAMple. BeIURICEETFOdDONG4CPS(e. o) thesequerBy atr e . shown
| Fi gur es 40 cator AP BHAG Sain of AR Sd 4 Al Wbl SRR A 421" 055

‘separately froma CW -Hs)_ronote.r via a retrovir :cIng don 'SD) and
~acceptor (SA) 3@3@@9}‘.@ By be inserted into the vector. - : :
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two splicing acceptor sites,.SA, , and SA2. To facilitate efficient cloning
of various, gene fragnments, a cloning vector SD.SAL. 2.3 waé My ucted to

25 include.weosesgooviral SD site and multiple retroviral - ' g AL,

SA2"SA3 and SA4.. In this exanple, the SD and SA sites vvesfgﬁgé&ﬁ?b‘g from
Mol oney murine |eukema virus (MWV) and their sequences are shown bel ow
SD site (MMLV nt 204-210): AGGTAAG [SEQ ID NO 72]; and .SAl.4 site (MWV
at 560-568): CTGCTGIA®{ammthar eriodinks], thabBl\Eaiyenfexpiees&ibisthte, and t he

SA1, SA2, SA3 : ' ' re. th me._sequence was
inserted into tat%gmﬁu&ﬁ?'ftpre Qdﬁ?%‘gﬁ%mecg’?"ﬁe%&p&%‘?‘l?gs-S’?fﬁ@f‘%mpst‘ﬁ?s by using
st andard PCR mandigemisgiesved\gomlthaiEtv potain.i n Fi gure 37, SAL was inserted

i mredi ately downstre A i . foll owed SA2, SA3. and SA4. To test
the |evel ?]5 of expr es§@8ﬁd’§¢%§ﬁﬁ?ﬁﬁ%’"&@hé@%ﬁ%%ﬂ%@%@@smi sm the
GFP (greenS f | uased tedeetemr onutate n cartain iwgn{s) oEEhEt feataEbnSlhctidny 2006
WO 03/ 038057 Pglf{d% &{u%glji 2 SD/g?A' .and;SAZ;SOSAZH%gd SA3,. SA and g%ﬁ and
after SAA. The Tatri o 0 éﬂ?r"@é' KiNg GRIQpes fop ity pRIUE! penifitys| Fafs s 10: 1: 5: 4.
DNA sequenices examgientiefrdt€alftiomocdssngvaite ©f ERG fialy & daited blAutaeldasi Ng

vector SD/ SAl. %G%E?Et&fééﬁiggiAl aand : SAZ’Hu‘Ir e&pfct-iagel Iy ‘The r egu%Pi ﬂg 5
“vector was digested wth | 3RS Y BiETuigherotarse 19 RigRusR SR1GARAAGPAG £t ACLT
anddGaOg?Fglas [ nﬁlegmedt_?l EIegm?:ademwln;ay‘a&glﬁbtobﬁieum 8f thd-esul }3 : ng :c n

pRAd- e MV - - -l qur.e ., ttl e vectors _capable o

~ expr essi n“Ig(Fo't hé‘g%égﬁg a('é&@ﬂ’ﬁﬁ\ﬂ"’lﬁ@%"ﬁi@s ((L;igg‘i‘fﬁ'écnl%'i oM aLPdash
Tl Ll o | Mg St LAt G B b L e Ton_ caused
- by deletion of g&%‘ﬁd Hg"ﬁﬁ @d%'b‘?é\ﬂé%#%ﬁwg f@mét%teawimqﬁwmto El region

of the adenovi infdctothiedet arki hanPexpietiby He B furthdiReE of ME BBal: _
i nmuno- stinul at,or,s. _are eﬁg)r?tes?,sed_ser%ar ately from another . COW pronoter via

a retroviral sS??trc"\.ﬂ"QS RIS Y%/t ept or (SA) mechani smat 15 three
spl i ci.ng ldccept or sForesxampis} wildhde HANERSESh b RBJHBY T the fM‘%Wir%fwéVsS)duced s
desi gnat ed pLAW.%& %FI e 1782;. Bot h, pRAd- ORF6-cmv- EndCAT30- G and pLAd- 3C
were |inearjzed"I4e ﬁB%fﬁ%ﬁ?P & fram B0 stain @Y @pgheeatainingEs Taba | and
EcoR and | i gatediRewcodifiesdelbnandle di Istri¢fort EhAMee E8Bk resul ting
in the reconbi n_acllg( .2& a enégeli@r al vect Orﬁ%&@dégﬁfgng@gﬁ}%rggﬁ%{eg)éﬁhl

Ad- 30/ E"* ACH TErXRe o predugs 3 frRgmes elagina itom gudleatide 5481 3ud BRGIGDROY. T. R- G,

was . const r uct metidotide 8253, TIREIERGsCRE AURERT EhPa bRbGsd japgens from
strain 6 pNL4-]?) Accessi on N)g& ML9921) i ngﬁl%wb}%m%eﬂ?ée%ﬁéﬁv (gpl 60

with del Vi on Ytclqadesirem jhg eoding seayprca Fdrogifion fBA%-Hi1 80 teoBHITA stain33  ani no
~acids in " |'engird) 86175 e NI RewaiR BEHIE j @Bt Neq,di fferent
cytokines (IL-2 V\Aég si | ent mut at il_on @%@%ggsgﬁaﬁ%ﬁ%g’%om tion 79
to del ete the REQVEd by deletina\t2 puclegidesmssrdingiamind acid seauansetRIKR &k pr essi on
Jof the H V antgaates 7301-a0b toheAn kit rrackpAd Bl lva SQRLHOK LW DY
pronoters |ocated in different- regions of the adenoviral "vector. This
desi gn i s=bel i eved Alfp arsoriingtotis embadimenttiyn modifietl Epxpraisisinuay of both t he

viral —and4 geng -GS @R Sk Qra. . 0. enh Sk pmunegeni city of
t he adenovir aﬁ:oﬁ%jlé]ﬂ%dn%s‘ﬂ" @%&\%\%bl@%’%@%@%@%c@%@ﬁe@%ﬂ%ﬂ%?gﬂ%@gﬁeﬁfn t he
next secti on, .eXample, Heafband ¥ domaine of gp1200nay MaideRGRBVINOUDSICEBANS 7
PCTI USO02/ 35113nh& fooebi okt g : LAl . response in
ani mal s agai ng?éﬁ?l\ﬁ?m'g'ﬁﬁ?é’ﬁ%&q‘ﬂ?a?@#@&?@%ﬁ%‘# {;Hﬁg%?@% CAT99. T. R- G
was const ruct @128 ihagdo vot eantajh aeutlinhy apittpestnmysalsé be delefestt r uct i ng t he
adenovi r.al -vagg : MRS L Vi | S described .in .det-ail above.
Bri-efly, “the ?gtggg@c@g?’b @ﬁ?lﬁ?\?ﬁq& I@Prdgnﬁq m@ﬁ?st%ﬂ‘q‘é‘ﬂ@%g&e&\év/gpleo
“(nucl eotile pdomeingN26pd TREBEinswaligp 180 tiate aldo boed édwriddo thistamequences
encodi ng .t he Qe Sktie ( by nucl eotide at,position 7736-7747)
~and the é'yt.osgk?@%@ﬁa@ﬁb'&sﬁ%ﬁ%@%ﬁgxﬁﬁt@"@%ﬁ%aecyeﬁ’toe%%g@itﬁﬁaﬂ""w}‘? 8785) in
l'ength, and t keayensbooffheinehtralizipgepitepesifiagbe ostiangs. f Howelerthds beah, Rev,
and. Gag QA N F ngmoaﬁraﬁar}r%ﬁriét'-l%ghllgi%gr?stréined. Thus, the sequences

" not containing the neutralizing epitopes should be readily determined.
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the right end (E4. region), of the adenoviral genone -using a_shuttle vector.
These three H 'V antigens are expressed separately froma er via a
‘retroviral ¥@038380 donor (SD) and acceptog (SA) nmechani SMpét; zhf

splicing acceptor sites, SA, SA2, and SA3. The shuttle vector proauc d 15
i s designated pRAd- ErrACAT99 T.R- G (Figure 18). DNA sequence encoding the

dified E d f 19 h i
Fgure a2 D and o SaTbe gedincBtladlily VT R@ionhi ERushgin ST Fom 1 v
strai n BHLO [ SPgsitiap 5961- aﬂzpfar%l—ltmawamuandlesgmm fob pNand dilmpoef HIV.

(ErpectiVELY; 3Babie Bl Ele Bt R RSN 2 ison GoBBsBhas ouch as
Xba | and Ecofdr B @ Straiyaamxﬂﬁ'mﬁ-ﬁmﬁfoapmwaetraﬁ of by, a©prtﬁmnyus (Figure

413), resyltin r ad.eno

Ad- 3¢/ Em%Anggeﬂ”R"cetf"‘%gE‘g bﬁ%@?‘? RE L2 (58t 'T"sz'*ﬁéel Cfeie'%iﬂt RASBORer
adenoviral vect¥ 6168d-fEnBN10 &ra, anumoﬁ-aagefcbrqﬁwmmaﬁﬂmct ed to carry
Couaee o v MR RE s ol et BT A epmona it oY ao |
position 6221- M@bummfgpdﬂdwbdhtontdﬁb@heoth@r@&@cﬁéwm sRg@lbng the VI
and V2 | oops “ﬁ%%‘i 6602- 6796 'nt '].f nucl eot'i de sequence GGA.
GCT GGT [ SEQ | @‘?“rﬁ‘?ﬁ' Serc FEEMRGy ‘i’i’& 'X@PEF%’E&%%@ QQA@[SEQ I D NO
13]. Thi $0H Vv EEnbumgqndrﬁﬂnmsVZaVS@nm doma:hs fopvdahaiog dongaind. ek

site. encoded A ot'i.d Sltl o 3 7747 (AC) and the 33 aa :
cytosolic don§¥%“§ﬁ8§ mﬁﬁ' B!? 'PFWU@@WHB‘N@SMEQ May 2006

WD 03/ 038057 HeHdREPIfidland AFitPes nﬂhew aHict b4 BRaiRESHNABERS encoding ful |
length Rev (R) _and Tat é%% t he (%Ddl ied env was inserted into the left °
end (E1 regio eﬁ% O REduSR 1R A0d7 me%?‘?@“&zgﬁﬂﬁ @ resnechively. DNA.

sequence encodinrgiditibe, residesd fot BRIDSY %mﬁfﬁg@fsdﬁnﬁhdé RifdubP 1P 1740477 s shown

in Figure:43. nal | a silent nutation caused by

del et | onlesof Xk}§1 A%sﬂbg 188@!&“@&‘@% ﬁl@a"%?s'% 42928dt488 i 8wrfst r eam from

the rmodified @omainsPBéMmdnia amdség)%olé@yzem d; 5n38@hﬁ‘zzr? @QQ}S pd separately
nor

froma CW pé)m)ter ‘via a retroviral splicing do acceptor (SA)

mechani sm at. NS ¢pRR H@V"é’éééﬂﬁéﬂf"é?’?es 'SAl and SA2/ SAé The shuttle
vect or produced Iﬂrﬂéhdﬂ@éﬂe@rfbﬂdﬁﬁerﬁuﬁgw\ﬁan@é% e%pégsédT%ng% ré&rﬁméiﬁérﬁ“re 194).

Sequences ‘encodi | L-2 éWIth a si'lent mutation cause ron of Xba
| site, DNA'S @’51 thepresent inyantien giayhie a mpdifiad Envanotensmtoor(tans 112- 1650,

DNA SEQ20D NOdelbifonsVeidfor nRSiidradn Eﬁetéig{déﬁyiétﬁﬂl' QR Ofhd Q@%ﬂ&ﬂfﬂ yiqal  genone

using a shuttle vector. These two €Ins are expre Separately 15 from

a CW pr onot eFORRES g4 peteniglisitas for l"ﬁﬁeﬁglya@wtattoomn%@rﬁwemm 13SA)
mechani sm at b I ttI e vector
produced is deﬁ%ﬁgtglﬁb%t?%%@ggﬁééﬁgi F(gﬁ’ﬁgé?gﬁﬁﬁﬁ'g%@% cmv- EnAVL, 2
 AC AT. T. R G afelp¥ieat '@Fflbetaf gp profeipg has deraenstratat that ﬁg)fé?ﬂmctb@maht e
restriction e V|rus
(Figure_4B), @I?bﬁ??l’éh@ﬁ‘&ltéﬁ' t Wgrggrﬁn na%ﬁgg'% ?é%fa?']\;/sec '5’"00 Aa %‘t AVI ZAC
6T. T. R- é‘ﬁe | LE1998)). R@g rQleent. 28505918524 ywtd lavothiost aaqwamm Biol.vector, -
Ad-ErAC. T.R '\bﬁrﬂLz"as y@ﬁg%%aﬁ% %%%galoﬁﬁ %!en% ry. co ences for

: rrultlple ‘HV ant'igens fr SR H V-1
- strain BHILO tpfatelf@ntz@‘dée\lvf&ﬁldmsl afrilge: pepiide bgpkbode of Qmm{l mtrud@fr@ﬁ&hél on

- 5580-8150 T, b I.n t he, sequence
" encodi ng %he ea age sng %ﬂ%@éﬁhgﬁg}(:{)#@aglpp%ﬁ 'Ié §§§§"'“f9‘é'%q'ﬁ fiion site.

~ DNA sequencg mﬁutrahmm epitopes tﬂa(‘;;ﬂi(@temld\i(ﬁnﬂ:hityagalam neiltraﬁkmdl:e[ﬂ!é pes 44, and
was insggte t n novi ra enome usin
a shutt%% vec %Rl-erée%gdu c?Y%B)' qpﬁ.sa%H ‘ﬁ@%e&%*ﬂﬁﬂﬂﬂgﬁme‘mﬁﬁ%m(F| gure )

20) . Both pLAReEmagEnRancesinuiipRpdT BRREGiGEN bufhibgiigethd ¥8) neairfiArignear i zed

usi ng appr opgéggégerestrl ction enzynes and ligated to the backbone 84 2 May
2006 WD 03/ 0 ®PCT US02/ 35112 of: -t he adenovi r us (Figure.4B), resulti ng

inther ecorrbl nanﬂn adﬁhetvmaﬂaodimehipﬂwe different HIV antigens may be expressed.
: _ by the Same recombmant virus of the present invention.- For example, both
35 Env, Tat and Rev proteins may be expressed from the same promoter such as

48




Ad-EMAC. T.RNGI1 2. 6) -Ad-E' AC NG /L2 5 Yet anather adenqviral vector,
Ad-EmAC. N G 1 L2, was constructed to carry coding seque’nceszf Y 296t i pl e

- H 'V anti genwofaz@ssesil V-1 strain BHLO. Ther gequence fromH ¥ él@h{ggll BHI O

" that encodes full length Env/gpl60 (nucleotide position 5 § - , W th
precedi ng Kozak sequence), Tat, Rev, ‘and Nef was nodified by deleting the
sequences encodi the cl eavage site 10 of Env, Tat and Rev, and inserting
a Spelrestricti SWYF@'TIV W‘%‘%d@e‘ﬁ@%’l’a’spmﬂg donoeatcepBE@dchamiEn. 22] is
shown i.n Fi gur e Opfion=apdHNEaEad i i El regi on) of the
adenovi r al genoOﬁI sig a .shgu??ﬁﬁ'\%g%gb?”ﬁ%&w Ff%*gmﬁc?aﬁeéggrﬂﬁcﬁ%dg vect or
pLAd- EMAC. N ( Fi B%“ e8¢ Capsiggiolein PRA): MAX@I9Q kenekpreReed ©gEGeEwWith 3theFHUr € 19B)
were 15 |ineari zZetiheds sich PP RGE 3 SELACE | yes. and |igated to the
- backbone f themg;d_enovi'rﬂés) [E‘I%in%fﬁe@ﬁéﬁF?%@hltﬁ%ﬁgm?ﬁrﬁﬁﬂ%ns?mayég

reconb’ i nant ade®RP§eaA teaatheswith Abe ErmmaiBLALan(s) 1¢.9AN-ENecRT M0y, Bh& | L2 20

Yet anot her adegmagral L : 300 T/G1L2, was _constructed to
carry codi ng Aseq'uen([::an %‘@@é%wyﬁg{e?sﬁ%gg § PR reCPphinARt Mgl vegtarai n BHLO.
The sequence from HRerexamplgi ineBehuenaes enceieptie +IV ahiigdreyhe ENv/ gp160
- (nucl eoti"de. posjhbdrR i - 31 ified by deleting the sequence
encodi ng the cl eavr%gé&gﬁ}q éﬁgbggﬁgsgﬁ&gé%ﬁ?émg%ﬁ% f'EOI’Tba SMVeyt osol i ¢
‘domai n, but st iganYiPFRMQIER vig aselgminbsplitiog dondriacteangt hedabistildranIN&s sequence
of this ipgert L&y . ' in Figure 46, -and . was Inserted
into the left end (ergfmr' Egeo%@’%ﬁf"%f‘*??@&\é@% i'W&W"%‘éWBH’@t%Fﬁﬁba shuttle
vector, resul tiltgriedino Efuegibr ofibetsamerzidédeviarecl 3R ekprlebidiitidin 22) - - Bot h
pLAd- Et AC. AT30Qn&tr@p m&éﬁl{_ [ =G | 2 iqure 19B) were. 30 |linearized
usi ng. appropri %Pgthr%l;_gt ric y?ﬁfrg%t%}"}éé réﬁ?}%ﬁfﬁ’é{?'%df’%o’t%eﬁ%kbone of the
adenovi rus ( Fi giackagign or apdRES imeghamismhe reconbi nant adenoviral vector

Ad- Et AC AT300 T/ G | - 006 03/ 038057. PCT/.US02/ 35112 Yet
anot her adenovi ral .bﬁ%%tgﬁ,éthéﬁé@n%@m&%g%ﬁage%r?é‘f’i?@!%Qlf kY andigen g codi ng

et o By gt ool s présedt Esenton a3 Hovald s ot 0, The

: u Py odes full , Vv

- (nucl eoti de, 'pogl:)'%{?'éﬁgé@%@gggé%ﬁ%@@ﬁtﬁﬂsﬂﬁ%ﬂs 38¢foepladss 9iddV5 nodified by

deld e]'Ei ng t he [séiqw@.ﬁcéx%mirmﬁl-ﬂ‘giﬁhﬁ'-WVWfrﬁhtaﬁ-in%aéwg&% of tge

modi fi ed Env N 241 is shown in Figure 47, and 'was |fiserted into

the left end (él 'réeté%i'%%a" fd"fe}_'i'ea §H‘éfh6%?é¢-9-g&ﬂ%h«é!)u§pe@w@ ofdieuttl e vector,

resulj_ti ng ihn .ah@pmehmiw@cHg,gbAﬂvcﬁé@a' %Eiaﬁééﬁc%l%o 25'5]9%? Q?fm@ed]uenc;a . 't

encodi n e J _ i ‘ was al.so ITnserted into

E4 regi gr%bof : ?%gt%ddgﬁ/d'\g&¥§% aé%%ﬁ{éhs‘%s%‘ﬁ@rdg’gstﬁﬂﬁiﬂ@Qr%@ftgﬁﬂﬁﬁfr esulting in

shuttl e vect orsiphaily SIRFGSoMIBIK EnvelpdradRs: TREEr® sy Rhos of _

D Gt N gk oy e
reconbi nant adefied sutdypesi A Biroud®- ETASO GbAem YA 580 M3 -2 Yet

~ anot her g_denovcj%cﬁl ﬁc o?‘, Ad-qlgﬁ\ V3r_71_Gﬁﬁgna&ggﬁ%%?gta%&gﬁag@g&dgarry

codi ng sgquencé “Por'atgiere eenalicallydistingt hidarevl infectiousqltid beliged tmps  and

Gag, and23L--2.bySsingen®esaic HAOShitGn Rk T jade B A C. D E F 20

and G wi.thin Goup, M of I—'II V-1 aﬁ%ngﬁgﬂ&%ﬁgﬁhggnﬁfde&%& §%%Cﬁ'§h°g Pin Fi gure

48, for Q ade Péeieﬁf vention the yaqginemrodygad should haee amenitnegd WBilityltoop, nt 885-

- 992 { SEQ ‘| D Netimakaie th : Y, TR~y i cul@r er iyent ... for dade A
(HV-1 strain 19%603woﬁg%,?haééﬁ]%ﬁg%%@?&?%%%"@’_XI%TOp, nt
888-992 [ SEQ MY .Yiﬁa-}/&? LR o@iRgspwider sEctr@naibwild typd™KIV setingi n- 25
92BRO25WHO. 01093hER) ofd\Néins g encodi ng, V3. - nt -876-980 [SEQ I D Na

27], was,chosen. Forclade D (H'V-1 strain 2t ’ nce
encodi nF43 | §8aing eagensdom wettiplesiades of 8i1V-1 viasludihg slade AH@ecesGlonde E-
- (HIV=1 st rai nNG9RIED G8UGHE7RMD. en i.ng. V3 l-oop, nt 894- 998 [ SEQ
ID NO 29], W@% ‘chosen. For c| 0,8 f ﬁﬁ-5\}??ﬂ<§°§?ﬂ?fﬁb’e%%§b&z) 30 DNA
~ sequence encoMiGFESIER NMY-h%’W@QHO[@EQEDDD@ccSﬁiOn MesHbpsen.  For

~ciade G (H.V- 92060249, EXABESS3bnNo: PN 1 3BHE06 572 RIRU G on o ARy 1

o '93BR020.17), and G (Accession No: HIV={ 92RU131.9). Optionally, multipie
35 repeats of restriction fragments of HIV antigen (s.g:, Ava | fragments) from
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885-989 [SEQ I D NO 31], was chosen. The DNA sequences encodl g V3 Ioops
fromHV ciade A, C, D, E, F, and Gwerellgated by PCR t 04f QQSlngIe
~fragnment. coWDasmisesy nul ticlade V3 96 2 May ;2006 WO 03/ 0380?&&%@/}? 2/ 35112
| oops. Primers for cloning these V& | oops fromtheir cognaté des are
listed in Figure 57. Since V3 loop of HV GQ'ade Bis already contained in

the backbone ottt daGir1A cI on 3 loops fromdade A, C, D E F,
and G were inserted after Q}éb%ﬁrﬁﬁe %}i/aé' Bgeﬁeﬂ%ﬁn@l@mwrblcumptwte a

process for gen@PEai¢ Hb amigeni gat ed rrul ticlade V3.. | oops by PCR and
subsequent cloning i n ct e coding a nodified gpl20 of A ade B.
As illustrated | n Fi Fg’fﬂ%ég’i’ﬁ@ géﬂ@ﬁ 8‘:@5 Ypﬁégﬁﬁmcted tortfon'd8 fugps he
envel ope V3 | o ﬂiﬂéfgli@nlaﬂem Bbanhsai%HIOanEﬂgelE Oftiora ' nd vidual | y

anplified by PCR4Y rd and reverse rlrre dln 10
Fi gure.57. Para t?res @Frﬁﬁhrg&% %Y% Bf Bey speveasdhe mOB@wHﬂgantigihanature 94 C

ly,
for 1 nmin; an rﬂét@maﬁge y.FVtantiGehsGrdm muﬁfﬁles@&jesavﬁ@l Vf%rﬁ)c?{}ﬁ *o%gﬁ gé“%’dfeo\r/vag

mn; for 20 cyglgs roduct encodi ng
Ilgat ed with anot%er u-s[‘mgf%ﬂg @SQIQHUM!Bem oducts encodi ng V3

‘loops of @ ade A aNet aptivaaky, mhx:ﬂﬁntg@ﬁ@tm% Gﬂ)"%%ﬁ& &gqn%rrpl i f‘:!ﬁUed by PCR
b oed

using the pr| 4 as In Figure Seﬂﬁ
fragment. Sim: ?E{rﬁ) Ac."? ?‘m DFMSL [SEat BNl mmpise of 4 ade

D and E v geﬁéﬁie;itedhéfbcusbﬁngnp\ﬁa“@dr&trﬁctand 8, producing a D E fragnent;
and d ade F and G u'?llﬁ\ﬂi% ri rgers and 12 (FA?ure 24), producing a F/ G
fragment. Still refer H&PFB' PHigeRt theymosaie HY antiged coh@irksramgErant s wer e

I igated by PQRoteit wiichcompfisesiapast tor at EcoR and
BamH sites Thg.E fragmrrig Swz‘;:l‘s rgggépgrt]lﬁ%ﬁ%?l gestogcﬁ'p#fﬁ PThnd Xbal
Perepft=iks ol

and 25 fused wi Kdigrlades of gohdnses Forexamipld, VG ade sequence

ACDEFG (V3rr) amsnagefremamaa;ietm@f ﬂh@m@gﬁo@. ®a yt%emggbky&geaéq@ é@gg'rEfBF%lG"g\gguence

t he f|n P t he rTLI|tI
restri ctl on C?logﬁeglgg%lhﬁ%q & \HPUR igrgepeftea msamdﬂlvmhgemd/é&mlatl&ﬁbﬁd

head-to- tai | . ndistisiiogith bacteriosc BRI B kadey Seguence B e

DNA sequence eag: & lrga or. 2x V

encoding V3 |6 ﬁ f- '&Q}Ee"Bquﬁ taes%ﬁﬁb&mmcmmmhm;mmwcm ch was
nodi fied. as fidettoasily PO didusgRIcgNcodi ngEny (nt 5580-8150) from H V
strain BH10 (gl ad?‘{%’)n ? nmodi f1 eg by a). deleting thesequence encodi ng
the cl eavage 35 sift ("’fﬂ‘feWi’mm?qmbi}’lanmwdmmaxp@syla purglinyaf Hrops  (nt

5961- 616D) andningmeréadng)f% h 03 o 7. PCT/ US02/ 35112
nucl eoti de se Ichds %é&%&goﬁ%’ ingiselgiesy clader™  aci d

sequence GAG F‘EE&E 9 Sxmplelgyv genesi frase differegt t:!ladesmﬂ tilv-cahadetoddalimapr  (V3'")

sequence at . pteirbedbifdnt YRdLs @&% &S’IH transnmenbrane domain-
sequence with-a GPl_anchor saér(]}ue 5%8 ﬁﬁﬂﬁpﬁ 3?3 FRSYAHQUS B9Y 5 inositol,

 SWLLLLLLSLSLLRREHSNEM freseclagesip the hostius. skt BUsIEead BEC Qg* bhl s nodi fi ed

Env[SEQIDN@ Fb??!ﬁ'é’? uence of which | E I D NO 33, .
Figure ég IH%’ :ggggn;ifj » gure‘@:@Agﬂté‘ﬁ'glnﬁﬁma%ﬁé’éﬁ'@@@ﬁ offiy imthe | eft end (E
~ regi on)“df t, puigien &mibeabimyg)fmeﬁdw%bﬁ dfrf‘ecéf‘?% (e@élﬁl ting in a
~shuttle vect 9] ot h pLAd-E o)

'pRAd- ORF6- G ?ﬁLVZéP‘%I @?‘f?@@%‘%ﬁ"%@”&ﬁﬁéamhg a@i&@ﬁ@s&@ﬁ#ﬂ\dﬁpmﬁc restriction
menzylmes and |qv‘g>én>@a i&mmloeytbaak'ﬂismaga:ﬁét dRgerSRBAY B ﬁ@%%‘r"ﬁgélmw 10)

resulting in no vector m

Shuttle Vectosrrt %EAgﬁ%ﬂB%H%?gwi‘ﬁ 3 ¥aggine waid besblerfolbevel of the
~nmulti-clade. Wmumgéfromhm‘ecmrmn@ﬁmsaﬂ@ﬂﬁ'd?%ym repeat.s of V3m sequence

(2xV3mzgconst r uct inserted into the sequence encoding the -
modi fi ed Env descrg §@8\{ﬁg g%‘ﬁ’%ﬁl"ﬁ%"@ ofihe peesemtisvendion) indivigualbubt | € vect or

is deS| gnat eifeutedibEHNmYE be iRRuAREd b§aitd . Fgr AN St Bindividuats
, the vaccine may also be used boost their immune response and help fi fight
o _:_agalnst thls vnrulent virus. -Since the. genetlc vaccine can express htgh level of
antlgens and/ora variety of HIV. glycoproteins and capsid proteins *
35 srmuitaneously, the vaccinated individualsshould be immunized against
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11) Shuttle Vectors encoding p 17 and/or p24 In nature the Pr55 protein
~can be processed into four different proteins, -pl7MA "p24C&;'€ .~ and p6;
The pl7NA pweoleleBsosenai ns 25 associ ated wi tzh the inner si -_dz) %{}‘%he lipid
envel ope, and plays an inportant role in anchoring of enveSfE%¥E e
viral particle. The p24CA protein of all retroviruses contains a major
honol ogy region (MAR) that is required for efficient viral replication and
particl e productVPéeus strafsiof piV, stab as bi¥-di aneicHIviipAdditiohasy, binas tl 7MA

(orpl7)and p24 ' . ributed 30 significantly the
specific CTL r g? Sgﬁg: eﬁlgéli)]? ﬁ%%r"‘ggys?é{éﬁger_%é# el E?trﬂ'ﬂléc thedeeY Rg
experi ment's. Acéeapansytotraturbkvinat infsetion, ithe Body' dimmdreassponby to Sidhict ur al

proteins are. ex _ inant virusto elicit specific CITL
response to Hi V.Blb%%%?taf:gﬁ? Eﬁaﬁﬁtﬁﬁ?%‘ﬂ@s S PPQJE'?‘g'rOBQ'ﬂﬁSBT‘%it @reb¥n be

nodi fi ed t@ i ncholevieg slifgrlahy pepinigagamstthis ddaglytinds:gp120 signal peptide 35
encoded by-SEQ ID NO 74'. 2 May 2006 WO 03/038057 PCT/ US02/ 35112

at gagagt gaaggagaaat at cagcact t gt ggagat gggggt ggagat ggggcaccat gct cctt ggga

t gt t gat gat ct gt adt gct Pesetip ¥acsneshhgdinstidepatitis\vaaisbhe secretion of these
intracel lul ar prot eiﬁi b%( tﬁhe i nf e‘is*:ft ﬁd cells. Mreover, by adding a
menbrane anchoring USHEFIFUE X3InG ¢fdhepresgplinvantian alse redreReesdbemnied encoded
P %/a? t (? 5? aI Dg glto éfO?En e;ﬁ cieg : \t/acc{ne agE'a itns;t;ep:g’{i %‘g{utsﬁ tS l(\gj((::t]t %st %ecp'ta Pttiscé\'g%’a%t%éat agagt t
agg caggggt at t%@%gvﬁ& 5&?‘?'@@3% esent inysntianciha genefie)vacene maybecr et ed
form of the Ha/rguombiziant behigvidus Wekhich @5k Ha\/géﬁdnﬁl@{ﬁm@éeﬂ HfbB 1S
rendered penbra bou&d %cg_be_tter gresents the H 'V antigen to the
"body's 10 | mn-xﬂﬁ'g%?/% U2 hgnalls iRya; SUch asiobirepivtainssanek ere arofainshofdhe onger

i Munogeni Ci-ty Hepatifsevim} ESEQUéﬂé}dsgﬂfﬁIédéﬂﬂlvtéhﬁgél%tr'néﬁ?b@ﬁibbﬁ@ﬂS'@EH qg' are
trapped i nt_ra_ce(getsi.l arlféif Adenoviral shuttle vectors were constructed to
encode t he proci&igR of tepathogeaicregions of the hapatiis @lysamoteins arach in t hr ee

di f f erent 15 or ncorepadigingl 15 form secreted form and nmenbrane bound form
DNA sequences of pl7/p24 in the three forns gSEQ | D NGs: 34-36] are shown
in Figure 50A (corr é‘%g%‘ﬂﬁ'?'ﬁfgt%%"laﬂﬁ'ﬂf'%ﬁe e dsegestiqvartionesn be37- 39]

_ Figure 50B) andiseg b acaséiné bSifint | G A LESHON nQvi fal,. -
genone using a,shutile vector, rtg?tﬁ@?ﬁg@%ﬁﬁh%ﬁ@%@ﬁbﬁ@ﬁ%%6 pl 7/ 24

20 (natural fofiEPattisfiscavsed by hrkiepeiis pius GIBsBc HBYeds estirmated tr mveFi gur e
27B), and pRAdffe¥i6d AT hﬁﬁd\ﬁ;&dﬁ%ﬁhf&@ﬁ?ﬁ%ﬁ 2’0{@ rrngki,@ A8 %[‘éé@hie st

'respec’tiv?gJ y.. DNA sequences of plv. ree rorns
40-42] ar® shokAMMeNHugiaNEathegense dignaigsehamepreingmas GiOQ), sexofdhees [ SEQ | D

NOs: 43- 25. 45nosFédtingn %r@é\ﬁicﬁﬁ RurRER iégé}ﬁlﬁrr@g%u%% Bya’éﬁrohﬁgjﬁif‘eo‘c

t he. adenoviral . _genong using a sh | e vect g’ in-s vect or
. pRAd- ORF6- p17 M%¥&#P0ral form Figure. 28A), pRAd-ORF6-pl7sec (secreted
form Figure 288), . Haods BRAGIORS; IR AN Dkl gure 280),
~respectively. ;DNA sequenCesi%?gpé%gﬁ%&t e th&@% 'P@f#@%i%@%fﬁ?\l@s . 46- 48]
are 30 shown i familygThe HVggnome ie sipiandiimtheavdridaf aitistssiae te is esmpSFEQ | D.
NGs: 49- o811, frdUis Faobn ch.nserted into E4 region of the
adenoviral 'génorrb'.&usi' néﬂg is’%ﬁtgéﬁgs\?}%c e&f?“i%@lﬁ"??’?ﬁ? e E"-‘ng'ESPre vect or

 pRAd- ORFB= p24 tranagriplase stepr thpudh thenizic@La)iaipihaaRAONA2FResiBlSecr et ed form

reSpect i vel . B9ORIS Sl s M) GAE G5 BRI BebSetemrall shiodk ana. R

Ad- shut t |'evectbeyirglddiNA polytmedhsabemelaparprotein, perdUre pebtdin (Whigoigbi nat ori al way '

to generate a w L | [ .recanbi.na adenoyi ral vectors. The
following are %g%%a?dé\%ﬂeﬁgéf?ﬁ)ggﬁﬂmgﬂ%"'TW%@HH‘M"&%H“&'&%@\H"F afakect or s.
12) Ad- Esﬁéz.xvﬁiﬂtﬁtph?yWMBo!Fécgmmesa&%ti&.fbﬂﬂdsxs&éiz«jeele&laﬁd SRNGdvelphiead of a

reconbi nant ad&&gx'éral vector encoding nodified Env containing -two copies

of multi -cl ade” V. oops and. pl7/p24 in nenbrane-bound form' As
illustrated-in Fi guthesdi@§hsis,of HBV.infection is generally made on the basis of

- -s,_e_rolegy.-,:VirtuaI!y all individuals infected with HBV will have detectable serum
hepatitis surface antigens (HBsAg). Despite notable successes of vaccines
) 35_ - against HBV infection, it is still an on-going t_askﬁ A review oA modem hepaﬁtis'_
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10 pl Ad- Em 2xV3m (details of the vector shown in Figure 26) d pRAd- ORF6-
pl. 7/ 24MB (details of the vector shown in Figure.27C) were ??‘T?é/ 0%ed usi ng
" EcoRl and Xwalesisssy i ction enzynes and ligated to the backbone of the
adenovirus, resulting in the reconbi nant adenoviral vector PA4/US02/35112

Em 2xV3t/p17/ 24MB. 15 13) Ad-E"'.2xV3ni pl7MB Figures 31A-B illustrate the
construction of a_reconbi nant adenow ral vector encoding nodified Env

cont ai ni ng t wo VEeSs insfuding|a nurpherws kewraferepees, may bp fquridintenbr ane- bound

ety orAih'o'w'q“.s‘f"Efeg"’r“ﬁ’é& St 11 BaRiZ19fh Soeabl Vi MEOAMRAT o

shown in Figur &ve8 e@@eé')yas r%é.‘hﬁedstas;\hg EndIRioo{magle Jbid); ede:sGhinet | on

enzynmes and | i t en esul ti t he

r econmbi nant adgﬁ%g’ﬂ?g Jﬁ%{*ﬁ&ﬁﬂ‘ﬁ?ﬁ’%{%ﬁ ?ﬁ%femmé%&]’%?\@? 'Vp24MB

Fi gures 32A-B Hd 1890ratenatibeal Qymposiunt, ednF off. Holli@@ﬂrmlm&@fnoﬁ%ﬂw iral |

di f f de V3 |

ond poac i monerite ot AR SRR of bR edhammSeY, pLAG.

(Eg1 2xvl3rr( dfet alh lrwemﬁonr.ﬂmmabarniges n@aybe msnﬁfmbﬁﬂé’&?or&:ﬂﬁb @Bé&ihd 6RF6- I024|VE| 30 g
etails of t r i n, Fi were Linearizo usi ng EcoRl an

Xbal restricti ﬁrﬁ%ﬁé% @Qgﬁ%‘ 3 '83 g@ ?‘8 B, B ABtgRN SAQLS0i r us,

resul'ting in tMeIT&:bk)rdsnrmAt:stmiamugéraJ the eniddis hAchts BM@@E& . 15)

Ad- E 300. 7 TAR 17/ 03/.038057 2 May 2006
heT Usosd 5112‘“’%%?’%%&886*&6]‘ 3‘??%‘? @ﬁwwwﬁaﬁr Bedol nt 5189-5403) and

- Tat2 (7734-7779)) Amﬁgmﬁbi/d:ﬁe;reatﬂp%mmwa%m@s%%ﬁt@i{e@)andwnfé ricRg the
seqguence encotg deleting VI and V2

7101- 7112
‘loops (nt 596 b‘ggsﬁb""y&’ﬁ&?‘%ﬁg@‘?c{'?%é;]er{é‘&qmﬁrﬁé"@fefa@éﬁtz@w re@nOf@@;T [$EQ I D

NO 5 12] t hattodimesadpsesofiHBY, abeHBESuERe &nE {/E}ti’n'@coﬂe?dnugﬁﬂ
oop ( 2x sequence at

|nsert|ngtwo Rﬁ &therm tﬁlade V3
posi tion nt 6BEAg L ay ?eﬁgﬁl@?q&r@’ R ECCOLIEsE Vs ke Pfeéﬁnf]!wnﬁf?'ﬁ no acids
in | engt hS(encxwethté!yorianhmfalttd@ I% HBbR 7850-8150) . DNA sequence

encoding this rmdlf ed Env Fﬁ#‘ t he anmino .acid sequence of
which is.SEQ ID NO' %’?"a%'e s@raguwﬁy engo ltiplg HE\Gartigess mayded was -

inserted into méi;etel:jefﬁtb E.ell'tﬂE(tlElegloﬁ%h@Bli i) réh% using a-
shuffle vect or res ltin | e evev(l:t or cgfsg&g;gg%%\#ﬁ xV310. T

(Fi gure 33) .. hﬂ"oﬂg’m@@"(@?ﬁl‘qﬂ% RN QRACENEIFBEGRENISIYEn ( Fi gur e

27B) were. |anHESZﬁé¢bhtlﬁism9 @ﬁﬂépﬂ{ésétl-m\fﬁﬁ nd ligated to
the 15 ckbone of the adenovirus urerg%léfma? %&?B@g@éﬁjﬁ t he

_reconbi t  afembinatign wits epe pr mr@mmmm@tmmmn a@m Z%ercand16) Ad- E.
ACAT300. 2xV3mahit.oi 7,;@,1‘?%@85@%,5% vevgrle éi%s%)ﬁyé gé gg‘ﬁ?ﬁ%& and

pRAd- ORF6 20 pl7124NB I neari ze 7 i ate
restriction. &\aedgseraddntpiBfeerdtil regiontkatlisodtmaepied bythe adigawvi rus (Figure

4B |t
ad EnncaTa00. Seqisheed Afid phAEAEN AL GG MY Bl VBt S ia @ o) 17/ 2asec
25 DNA sequené@"cmmo er(medahudmrcgaﬁaRES(mMchémsﬁ 5403), Revl (nt f
5328-54 Tat 2 7 H BH10

modi f | e%;z%y_ a? d'el(é(z?‘ﬁégg@b'%s@é‘ggﬁ@‘8%%‘88‘&8%3’%%l"ee '&9??5\}85@ B[%I@n(nt \-Nas
710|1 7113) b} HibeAgt HBgAYH. M"'ng&mgi?SbﬁoHﬁgféjmh }@m@dspngajtl n930 g
nucl eoti de seguence GGA - t hat: encodes amno aci
sequence GAG ﬁéﬁ& [5% C@]ﬁ%q serting two copies of thé nulti- d ade
V3l | oop (2xV3m- Selﬂhl@@ﬁ@eﬁ&e§@§doﬁir@rihé‘hrﬁﬁ@stzﬁﬂﬁg%&gé&ggg&'ﬁseﬁﬁﬁ s equence

cytosolic. donE of 33 am no acids in |ength
encodi ng t hi sERERAIPR gLth Eﬁ@mﬁgﬁl@q)‘{'!a rCteAndExpeessed ftﬂ@“@dﬂoﬂ\esémyence of

whi ch i SOSEQ &4 gscib‘ﬂ s 9FFF. 2
May 2006 VO 03/ 33 o??t 5@?%%3‘3%% 2°'Q“| dethatcep F‘Jrg"aicﬁa#? ‘ir% é% |

regi-on)' of t hOCEENRi ral genone using a shuttle
Alse.according to the present invention; the viral:antigen may be a

- surface antigen.or core protem of hepahhs C virus such as NS3, NS4 and
NS5 antlgens i
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vector, resulting in a shuttle vector pLAd-Er ACAT300.2xV3m T. R (Fi gure 34).
Bot h pLAd- Ern CaT300.2xv3m T. R and pRAd- ORF6-pl7/24sec ( Fi gdiéay @ﬂ%) wer e
linearized wig pf)gssgaPropri ate restriction.epzynes and ligated to the 5
backbone of the adenovirus (Figure 4B), resutting in the rEBcBH#izAaH2
adenoviral vector Ad-Er1CAT99. 2xV3m T. R/ pl 7/-24sec. 18) Ad-E"' ACA7' 9 :2XV3m
T.R p 17/ 24VMB Bot h pLAd- E10aCaTB9. 2xV3m T. R (Fi gure 34) and pRAd- ORF6 10

pl17/ 24MB (Fi gure 27djoresample; sexmenae(s) ét&bdggwﬂgvraina@@ég)qﬁéyggti on enzymnes
and ligated to ; f the adenqvirus (Fjgure 4B), resulting in the
r econbi nant adéh%b\?/selragrﬁg\%c oér21 '&é'PﬁPi&?Q%WWM. R EXpressegR. 19)

Ad-E"' ACAT 00. BeparatelfvGnRbmbiatiepwitd ensapRbrRImasolineR&rs dadpad pdi cat e

that specific regi f 1 _protein may play signifi.cant roles in
eliciting CTL rzgg'pgﬁrlfégﬁm?@%’@g' $I0g18 AT pwliplgi qorieshe  adenoviral vectors. of

t he presend. .inventi @pecﬂi@cémﬁhhﬁdrﬁtiz%luﬁ,bhpjrs%tfﬁfﬁ% d&@ssion of pl7MA and
p24CA by the ad_enowf I %%ﬁtor, DNA sequence encodi ng the protease (PI,
DNA SEQ ID NO 56, #ﬁﬂf? dixpe B3 +amldbwedtid SEQ ID NO 57, Figure 55B)
fromthe pot. regi on@fcokd dfs¢vain BH O was inserted-into a region
downstream fromt helﬁ'ﬁ& geéncodi ng Gag in a shuttle vector

pRAd- ORF6- G. Pl * (Fi g'(' _ E A FPP@strated in Figure- 35 ‘Gag and Pl are
expressed. separ at el y)yHONER +@44+ ppanofer, via a retroviral . splicing donor

(SD) and ﬁ%cept or ( meehani smat two splicing acceptor 25 sites, SA, and
SAZ/ SA3.YBoth pLAd Fo & E/eereT I 4Ny 8 MGSRE anRAd- ORF6/ G. Pl

(Figure 35) were Ii@zp@'\; _+L%Iip&J@qu&p£.W+ggf%ri ction enzynes and
' t he ade [ I

ligated to the backbone o noviru 4B), resulting in the
reconbi nant ~adenoviral : . vect or Ad- EneCaT300. 2xV3m T/ G PI. '30 20) '

Ad- E' " ACAT400. 2xV3n . ively . .the HV protease Pl was expressed
as a fusion protei %U&%@L@gbg@%ﬁ{né@[ %{q%esao EYpery RIS SYRWf nt 1410
to allow pol tHCEE ransE2,6.9.hiive qopiessid YR (SREVRY ridiedtivedds MagiralDNA [ SEQ I D
NO 581 gRd. amng i o 2006 _wn _aanence rt,|/VIVNIJI 1L [ SEQ | D NO
591 sequerices%@@?ﬁmg%%tgﬁg)spﬁg?max%greé‘pﬁﬁe\%a'f’ﬂe O9HNgur es 56A and
56B, respecti vesimpinationwithumeranimede Inmim@stirtuldbrs $ael a3Md2 Al -12afFR£XPr essed

fromthe sane anoter within the same reading frame. The resulting
shuttle vector®is @legg'h&'f‘gﬁ Oég"“&ﬂsﬁﬁc@@s/ GPl. Both o

pLAd- Er ACAT300. 2xVBpicific bmpinatordhcians] bBRAORTARGT @l - (Figure 36) were
| i neari zed using agﬂ)rlgé)%@ r ﬁtri‘.cj[iro,n enzynes and [igated to the
backbone of the adenovi” ‘%I’—"l% re 4B), resulting in the reconbi nant
adenovi rd - vector AR)FER-SLAIRAGL2XY3p T/ G PI. 10 21) ; pRAd- ORF6- GaglP1- RT
. DNA sequence encodi,ng, rqtease (Pl)-and reverse transcriptase (RT)
fromthe pol regi o%ﬂ%’éﬂ@’@f i heBRILWas i nserted into a region ‘

downst ream-fr om t he4)seOgeN0e +FCOEhR S 1G9 FN-A+ Bt St g pject or pRAd :
ORF6- Gag/ Pl - RT ('Fi‘_th'J)re 58). As ill ustlr,l%'ﬁmrﬁi gurééfk’%gﬁ Gag and PI-RT are
* 15 expressed separ %)«52375’? MR+ & Ionkorgridkdt8k-18i a a retroviral splicing donor
(SD) and aeccept.or. (SA) nechani sm-at -two splicing acceptor=sites, SA and
SA2/ SA3.. The right shuttle vector pRAd-ORF6-Gag/ Pl.-RT can .be comnbi ned

- with amy of 'the I BYUsiopiie genejie yaening ofithet predestinvention,albaviepettisgener ate a
20 r econbi.paninf@seNRMividakis S I immrrdraizRAN- 6-.Cag- Pl -RT.-Al:ternatively,

Pl - RT was expr_essedﬁg’grnglfs\lﬁ%%'& 0 ezf?rq ﬁéﬁ'ﬁ%&“g@%%fgf‘?%ﬁ% residue

‘at posi ti-on n¥ifustinfectedindiddugle thetackine magcian Behisedtbveostasr iniddng eadi ng
frame of gag. rAsohdd ket K G+ ROHL 8% G@gﬁ nd Pl-RT are:expressed from
the sane Clvvrfrégrmt er q&‘?‘?ﬁﬁ‘&aﬁéﬁé%”né%?é%ﬁ'PH _ '%’_Hﬁ‘? {hﬂ%"? R eNg shuttl e
- vector is destanennsessdughpieel-cbRmtgaBagnBlor RTaridthof higtitis ?@’u@‘ﬁrb@mgect or-
~ pRAd- ORBB--Gagsf adr hLEmbRHR M th. cany.of the |eft. shuttle;vector

(pLAd) descri ?)edcda?%%'@%m}%qﬂgner 3P§9ati4%5ach@ ; Fﬂ%{'ﬁiﬁ_‘a'ﬁ&gﬂngbfeal vector. 23)

pRAd- ORF6- GagiP8Rized against various striins and/or types of hepatitis virus, such as ' '
- - hepatitis A, B; C;D; and E virus: Additionally; singe the Genetic vaceine can

- - express high levels<of cytokines to'mimic the body’s résponse to Ratural viral
infection, the body’s immunie fesponse to stich & genetic vaceing against
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'DNA sequence encoding the HV enzymes PI, RT and IN- fromtggﬂ\%é(t reg| on of
H V strain, BHHO was inserted into a regl on downstreamfro

2006 WO 03/@%@?}3] so54-11 US02/ 35112 sequence:- encodirig Gag.in a shuttle vector
PR Ad- ORF6- Gag/ Pol (Figure 60). As illustrated in Figure GSTUSAYHM Pol
are expressed separately froma OCW pronoter via a retroviral splicing
donor (SD) and acceptor (SA) nechanismat two splici ng acceptor sites, SA

~and. SA2/ SA3. 5henmtfsnsgomldslalstmhgeamemhgnasml?@dnéﬁﬁgia 595 |||%§}8ngge conbi ned

with any of thﬁ.mjngl{é( sqt%gr@%h% vec#olr#égLAd) descri be bove to generate a
reconbi nant adehoviTal= ORF6- Gag- Pol 10 Al ternatively, Pot
was expressed as a-fusion prote| n wth Gag by inserting a C residue at -

position nt1410 to a{slgﬁ g t.0 b read_within the same reading frane of
gag. As, i | lustrated PR "8 pecinag Q%{Bs“aﬁRP'PUFFUﬁre expressed fromthe same

CW pronot &r wi t hin Tmﬁg@ﬁr& va€dkit &fdhé pRRBnt ﬂ\ﬂﬁ. 'BREE%’HGQ'%%?{\@%%&"e‘:t or

i s desi gnat ed Pol. 15 The

pRAd- ORge Gag- %@f Q'ERA%%%“ mﬁn%@@afw g degdly VtBIﬂS tEtpolal \drus. alocurmhgtwmt or

P e o hestmrChio IR YeAb®: Aohe A P oot IRARY M UEE "
vira

| nmune respons Vﬁﬂgﬂ ani.mpls to the adeno vaccl ne agai
anti gens Experi the virateenpaecamnsanear @@waatlmedséroadﬁbolaabpamsm ne

t t ed abmueh aé 0% | | L2
descri ggd:@bgvﬁfgct@:ﬁbr o EEE SR O A RS Sl dhtse T o

“the HV antig P&E‘%E@y&e medifed sich ap delelmmog&nuummyompptelaEI\;edenow ral

25 vector was aedienidaeer &K rrmﬁwh t y against HV tat .
‘and  env. Figures GF%Pd 7. S?]OW hee ﬁgr%%%seéeﬁhgktbgﬂ‘)f g&d tat.env.|L2 agai nst

the HV Env protei ‘f'%'ﬁg@faﬁﬁpféh%momle@al wespekmameioynarmmsmrm oups of :

C57BU6 Wil 9 b MA
30 inj e(r:nt gg |(?1t ranﬂ?gﬂtle?rflljp%% 6%85%6?'& N’ /tgé'?tlrgé}\'ﬁ??fb%ﬁmﬁ%ferent)d\zgl'?trag
‘as indicated (978heV FF'@'@ngbOIBIlen(@b@uarejﬁmjéiﬁMofaamnﬁtﬂ@h ‘ani mal ) was

col | ect edisf r onpg || o i,nocul ati on_ and
serum was pr epaggghﬁdg\!t: H%l?ﬁ%é%@{%ﬁo%wp\r%ﬁ eéto}g H'F?'c"@s%?'éo

' reI f:hal I gn?ed hﬁé\&ﬂfﬁsaﬂﬂaamunkm agdo ﬂ'pa‘&pe]?ﬂ‘llcf\df lbﬁhom‘émblé;?theBl ﬁoﬁl was.

col l ected frompyf ) condary chal | enge.
Titers of anti lg}odylsg ?ﬁf&?@uﬁ%@ﬁ%ﬁ{%@%% g%dzgﬁsa@dce peftheso2/ 35112
agai nst' HI'V t ateligieendpiheliat systeen, sucrnamdcntmph@ésSA\n@@Werb@strﬁa.oh%? tnv. | L2-
infected HelLa gells Ha“ﬁ%%i%attﬁéb%éﬁggagsat es of the HelLa cells infected

with Ad.tat.env:I|L2 ®BI1ows. Hela cells Werelnfected
with Ad. 28t . env. | L2Athaugh S)OM"UB pifeatioh s rafe, ithdre6d tdieef\by pubhé h

Fourty-ei ght cells were harvested an

resus%endgd |nrﬁgé@sgp%t?ﬁgﬁ%%%q%rtﬁ‘eh'sf%eﬁplqeﬁﬂmeaI"@f@maﬂf"ﬂﬂist nucI ear

super_rll_ﬁt alnt V\/?@Kiﬁmfaraﬁéfeb Ebolaamglsfguglyﬁ@nhhﬂtddwﬁ?hgﬁ h%laln en88% ELI %Afor 5

it es st andas STk hhbls. Bubrodhd iR bhehe 5t hewoonttsrsurred 1o ¢ he

sere and rel atAfiea ¢cauichapph lﬁﬂidlbﬁ?%eﬁ@:@hﬁtﬁé?hutjé/tdﬁb r%ﬂ&'aﬁ&'\éxt@ﬁ&@@' ns- vere
e mean_o e NOUSE pr e-

. calculatéd by zing agaj nst

i mmuni zatl on.- se%g%@ogﬁg\ﬁfﬁq’e“ﬁ?ﬁm@%sOfEEOIﬁtYFé%mm@n imAfriba sergt oup had

~ strong Imnestmwwanﬂngsmmetm@pdr&d/foam&ﬁmaﬁéeﬁﬁ R% AJ} figddggoviral

~vector 15 Ad. lilﬁ‘%ctl%uvdl L2, ngnzah t he hest titer o tl 3 gal nst HV
anti gens reache: R dIf5a6e: dgiios, %‘ﬁg‘i‘"ﬂﬁd@ﬂ%lﬁlﬁwng pfmetlﬂa‘atsadas

i nocul at i on wattiolégicalaveapon by ek ribﬂ%t I and very

high titers w%r&elr“ﬂ:e Lev @va %Vhl ?\0 aboigﬁggFﬂgys of hegggg‘%ﬁd&%ﬁ%@tjl ation.

As shown i n--Fi '?%Fé@fﬁ@@btolﬂ"ﬁ‘tem%n gﬂ@mkadfﬁbolaanrusisr ong 20

i mune r@sponﬁﬂsugmvéd&mmbﬁ/ ﬁ&/é\ﬂﬁrlﬁmﬁﬁ f X g@ yiral vector -

Ad.tat.env. L2 wath tHe hi'ghest titer t(ﬁ)ﬁ g’n%teiglg}gc?fge gﬂ%@?ﬂ f antl gens,

“reached in a gﬂp‘eﬁbaﬁ%&?@e@%f“ﬁE‘P@%Mmlﬂfmtlorthe second i nocul ation with
Ad.talenv.lL2 Ebola viuses are enveloped, negative strand RNA viruses, which

o beiong to-the famtly Filoviridae.. There are three strains of filoviruses: ‘Ebola,

. _,_Marburg and Reston.: The Ebola virus can enter.the body a number of

35 different ways such as an opening through which air is taken in because the
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boosted the i nmune reponse again and very high titers were %g\a%e#go% W t hin
about 5, days of the second inoculation. 25 Figures 12 A-B s X ant i body
product i on wwbioghisesk by the reconbi nant adgnoviral vect or-sPép,g&.sgg]%. gag

(al so designated as "Ad- 3C/ EMACAT300-G' as descri bed above, E et A,
subsection 2)) in mce. C57BL/6 mce were injected intranuscularly wthl107
pfu Ad. 3C env.gag. At 77 days post-inoculation, these mce were

re-chal | enged Widshcanirayghpn sitieme RRTHclessa i canjalgeerie) thedpdy tepugh ve

anti body -titerganPhpdMiePM thd 6i8n,REF af 88y M ned by ELI SA against purified
reconmbi nant Gag (o%t ained fromthe NTH AIDS Research and Reference Reagent

Program Bethesda, Wi} Ehplawéukhase posseomentes RN ganemedhaiancadss alFi gur e
12A) and veek #fh \ﬁ%ﬁ&tn&fdrﬁiﬁfrﬂi@ﬁg%&% rotgﬁ%étnﬁﬁhﬂé'ig@v@@and ’9@4@&‘”"“ in

Fi gures 12A and 128, the mce 1 nocul a ad strong

env. gag
i mune r eshonsBen-seuatyal ppieingVPERVRSR) and siral DokerEEs FMF"@S%

PCT/ US02/ 35112 h n n elici ted by t he
r econbi nant ad'ejr@,o%ﬁgﬁ éé-gﬁ’lo%sej ?n%v@ee%g%gs’?ﬁf %I ghated as "Ad-

3C/ E ACAT99. T. @ly@prateindd&e) xistdn mfwens ra mtetbglvmpreiabe(éa-t?ﬂ(kﬁ)amu)d in mce.

COTBLIG i ce wehenkRbBELEd ALEARIPGUbATO KO bRl bRy T V- 920

5 At 77 days post-i1nocu mce Wwe re-c h an
addi ti onal - 10e&difiig) SahcB€zehet ab\Prgag’aﬂRearaScMéSath&iﬂmﬂﬁl @Pg6pf t hese

ot~ i 7ot AR dpe Hye Tl 2R e ZSRERIRG SR b RUlpol Ry 8 ) ek 5

post- boost ( Hdigimotbihdiny.spleifi dﬂiusy\sugglestihg;matatbe)lﬁléy difidredrd Byled inghen ce

o a e 10 4 3Rl B8RS Ig VB hEaRgRgan 0 e MY

i mmuni zat| on vidotrh s&htbesrmtEaltd/secadted/ay:merim'ec‘ega:eHEtlt by ptayta gleris 15
Activation of cytotoxi nization with the
adenoviral vac L?/H%es&gg(iﬂ%po%nr@m 3‘?{@% %Eﬁ{sﬂﬁ’ B(/’e using two

i ndependggt: aszm(&&;l’loﬁf-fﬂmmpahddamk fergd a@aﬁ@mftoaﬂi$wyhe vihe pattidie an]g 20
- granzyne assays wer e i antigen-specifi ctiyation o
cell's. | FNy. i stOSSERR] @"5\% gg ﬁ”géo Sﬁ'ﬁﬁ%‘ﬁ fﬂ'é'*i' G'?s E@ﬁYs whi ch
functlt 03 bspecst{ar@aitdrxenggﬁma?hmblygb@f MOHHM&%AQ&&%&@S fedmi mwmt nlA i's altso
secrete y activate roach i ncupat e .spl.enocyt es
o Ch t argel coRnvOr R EDRR YIS ZoIm TR leC A LIS oy SHIEs et aaet BRI aacy ot | on
of | FNy orgrangghByéte spaéuﬁcﬁ)h@egedlarmoraﬁa?éwbblﬁiwﬁmto @hi s ‘assay is a

nodi fi cation of the standard rrent _Protocols

in | munéPogy, MewpganT -8t &y J?”f%q@ﬁ 13§ P‘y‘{ ﬁggs-gﬁ@qga,rl%pyareﬁ Is are not
radi ol abel ed patiapr ol PSEREE2050 Wobl), tmoé%k %%bﬁﬁeclﬁﬂisﬁl hyewhigk ,

procedures for this assay are described in Fabi-o et al. (1994)

"Quant i t ati on thesGRURaNSInMmessdhe Inuna systasisirot cleaty wadersteo “]‘%/\?ﬁ}%cyt es:
_correlation Ofam&}fﬂé’Bﬁ@Psb Mhé’é"éed'n'i‘g{e%ﬂ?ﬂlg hé lrﬁ ctfoﬁu‘r@mlgor I FNy-)

produci ng CD8+ nt | 'nmun Briefly,. abou
spl enocyt es waespansiigor the inkibition- Qﬁ@lﬁfaﬁ@elnflﬁf@tlcﬂs()f(fbe infectedhsitest ed wit h

~appropriagte vi C&'AY Est*@, d%éﬂq 8057

. PCT/ USOZ?%Sll h?rmlfﬁe%sl Sﬂﬂn totggifgﬁ%:%;é} "m ﬁu%ﬁ%e%ﬁ%?&l ncubat ed
for 4h at 37C.hu imune responsein HVifus ciechp2tends.: Bedeuvn el@t i vati on of
‘CTL.in nmice i a ] i gens was
det erm ned byr}gétw%&t Wgéﬁlﬁgggs)aﬁﬂ gg)\sf%%?‘b é‘gb %g*:\/@%%gﬂ?%ty%vn@%l ve
C57BL6 m ce wdyged of/imatuad celn‘stwladusauﬂbad twmmssnl'e mfﬁvaspmar dpbptesis env. | L2.

Spl eens were harves cu at ed ts indicated
P our os. oA SESBERIER sty Rdh S RGBS, Bhiche S et 4ty el PR 56t

cell's (a3gel arsz(mme t1999merﬁermmbﬂﬁﬁ@uﬁ,thé@mtms Emwﬁ&z@wdmrs had been
infected with Ad.tat.env. | r 10 tlrru atloHt activated

spl enocyt es m@r’%’*?H%Q@ﬁteﬂnbﬁ’h‘%ffé 'f:‘f '“larIFf aeﬂ“\ﬁn Igins:examine
date.. Feldmann, H.; et al., Arch \ﬁrol Supp! 15:159-69 (1999).-

o - The membrane glycoproteins are responmble for the attachment and
S penetrat:on of the. virions into. target cells by mediating receptor. binding and
35  viralcellular membrane fusion. Wool-Lews, et al., J.Virol, 72(4):3165-60
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“infection hold

infected thhlgt denoviral vectaor expre
o

the indicated viruses. |FNy secretion into the nedi.um was d?g\ﬁ{ qrb%d by
ELI SA (R&D Systens, M nneapolis, M\). Figures 8A.C show per reases
in the anouwo wfsgesNy secreted into the .mgdi umover the period of tine
rangi ng from 4-8 weeks post 15 inocul ation. As shown in Fi JET&A35112
secretion of IFNy increased significantly in splenocytes of the four mice
harvest ed 4 weeks gost i noculation with Ad.tat.env.1L2. In contrast,

| i ttLetl gcr e?ﬁe (1998), fteyH. s el e i Umld&W)ﬁGTMBqBUQQ)eThél{aé,@rg%?ggg‘s_edf\gg e

i ncubat ed Wi with an adenoviral vector expressin

non- speci fc pr o?éﬁn%%gpé?géﬂfs%?;%ﬁg8?am% Péﬂemeﬁifunwrwhem?n )
Secrection of '+ BNptd thetwe setunadorens, GPI b IGRENTHY RGPS rdlifif asdidlzygst ed 6

weeks post i noCik@gh yi f&é‘ i Fi %ure 8B. Noticeably, there was near

100% i ncrease in s&cr ec 'ﬁ@g? nd femain,anchesedjp %W%W@mmegure

813). 25 Sécr ecby@ﬁammmmnemmminrmw catarfaJ Vg8l 7% 1'0?8&6?‘31%10' enocyt es
noc tion as shown in gure 8C. There

f h
3/as' mm(;(rae ?h;ﬁsggg%}) | %%SE%%@CES{I\%EE? € i%“aﬂquaﬁr@m Unsé‘pIQ@(ﬁjﬁfiﬁéé of nouse
11.  (Fi gur e 8(3):999)h ase m@tauwﬁclémga shé %t(%ﬂﬂﬁ?é% si&%ﬁﬁq""?%' mune

responses tlter an %dy and

H tH{lJ i nduction o
activation of %%% u%p@@ ﬁipggplﬁeytq %‘Pﬁ%fquﬁ 'ﬂ-ﬁth?ﬁﬁ)fg'etmvlruham&ldmamrmcm eved
by inocul ati ng mnmyﬂdomrus@st iGdriag, Wdeél%l“B@Ehn‘h%c?li{é-zt)?‘ﬁ_l%sﬁb%ﬁﬁt h HV

vi ral ant! ens. c? i mouno- st i nul at or such a responses
resenbl e Those e@ﬁ?‘i’%ﬁveé‘tfse%%@@tﬁ‘ﬁg%ﬂ infeetivity and esdkelgrrcadieiianﬁbgztheThese

results tend tfsambceuzﬁiegﬂﬁﬁikfleg\@@l’w@f Re%jogﬁ%%?nfl: gﬁ%\?ﬁ_&F éa%g?’f@t t he

geneti c vaCC|ne t resent invention
O%‘(’B)% EY-421E2Pi($9)0(nichkav.cV. Be st by Viogens  agai nst -

HV. 2) Granzymsmaq;@;g 19458 HEH erfor rred usi ng a prot ocol
nodi fi ed fromthe " ane ‘éesé‘ﬁ’ bed | nn&gﬁ@ﬁ%@é"@? 3 CRIPAON. dependent

‘anti gen pr esen{eChyHsT of mediating visal lftfgctpolmﬂ)\retrmmm ﬁfhﬁlar&.é Proc. Natl.
Acad. Scils 97 & 9 nz cri hed Deitz et al.
vas a nodifi ca??oﬁﬁg% ﬁ% @\6?’3%%@8?{ 3‘&5%@1@@’6’%‘%%@{?2 B% 9 (1(9§§)39)

Qf/f olytic T-1 9?&@@%@“@@8@@(1@ €Bs ]thﬂ;}atlbdgtm%tsgmh%ﬁ@nb \kﬂugzipégbﬁl ns and

i nfl uenza peptb $ anzyme says were
performed fol | ow nrg&e-:l;nl'ﬁ?}r#k Fz’fédﬁ?'ﬂﬁﬁﬁ oeténﬁgmqu&oFmS‘é{@Sﬁ thg ifpnshe

f ol | owi ng exce‘aevar%the@nawmess ﬁaeoemmmguanrmudiés&ac?dmﬂtmnms det er m ned
by an enzynmatic as r A were, 15 determ.ned

cal cul ati ng the sI 3@{ #‘{'ﬂbﬁl vf‘%"% Ogﬁ%ﬁg""l‘ﬁ%s #’Ph@é’ﬁe Hb'@th@ftotth% reactl on.
One uni t 2 W&b!lﬁydtbﬁl!pmehsabe hbst ummu@b Qéme%‘r‘d’l@g!c BR4)

“convert the S ) one - |efI , about 1x§1&05 actl vat ed
spl enocyt es ah@bﬁ%ﬁolxi%wg%gpa vIryp inge ISEOW%U‘E)QEBEOf b'g@@rﬁbwr as for

t he | FNy ‘assayesiiularimmunesegpansts.vBhize &St Namémm}hﬁésm@gb nLng 20 pi

' di th l t
" ?ﬁl— :atulr)ne\r,\\nzyl oxyca%ohﬁﬁgéd’%g ggﬂ)é#rjﬁr"g'cé'ﬂ?ms aé'gt\’é'ﬂs'ssﬁtgﬁmﬁcsi activities s, MO),

022 mM DTNB ¢ SyeBé delfettatidn bifei 2umivors R0 5C a8 L, Na'?' F‘@g‘%g"leﬁoglt S 405'\,’03]% in

96-wel.l pf ate cubatj ng at roomtenperature
was  noni tor ed%@éﬁ] é%%‘lﬂ%be g?mgmpaﬂesﬁ%ﬁﬁch'ﬂlmareqfetMWe activity

were 25 det er mndersiobal it IsiRobdtitedet MEdh Bleid BesEPag o and converted to

units of enzyne ﬁ‘r'g shows increases In tht of granzyne A
secret ed i nt o MPHRO Bfel‘fﬁﬁV?BF’p%'émﬁ:@P@ﬁetofblameéoﬂthembsémﬂoEB weeks post

i nocul ati on. - ASmositand chifiri increased
significantly.in 3 s cerlljoag"g@gﬁ% Spﬁ %F@ag}é"‘%ﬁ%@éﬁa e<§'t"i‘/veeks post

i nocul-ation wit h Adie brolgins tiatarerresionsible footheriaitial infrastion’ bESSolgvRRZY e A
e A S T G

(Ad. 1 ac2) 1691 HaweyerEbela visiphasevahgdiitricks he padiieht 6r &l%é ace

©antigen ahd | hos? i:ﬁrﬁdnﬁéé—@ﬂtﬂ s tgo/‘ia\fptoot%{:g\?’esr?r%% t%e'vb%ctlon

| Conventional:approaches in producmg vaccines against Ebola virus are likely
- to-be ineffective for the following reasons: (1) v1ra| ‘glycoproteins produced In

35 -+:baeteria, yeast or.insect cells-are not propedy glycosylated and therefore do ™ -
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- PCTI USO2/ 35112 uninfected B16-F1 cells. Simlarly, thereis'little

spont aneous granzyne A - secrection in these spl enocyt es not 2iM&UE¥Bed Wit h
the target W(Jn@:ss? j gure 14A shows the resuylt's of the granzyne A assays.

for series %t various tine poi nts Indicated, incluBfhystsKz4, 6, 8
post imunization ‘5 and week 12/1, 13/2; 14/3 (pri rre/ boost) post-secondary
i noculation with Ad.3C env.gag. Figure 14B shows the results of the
granzyme A assayshdwerths éue estigeniaity obthatvirsigroteins; (2) Eboipeind s toondi cat ed,

i ncl udi ng week ni zat | 10 These

4 6, .8 post- ..
results, obtai rF%Hg%’Q”%‘s". '??g&{’ﬁ'é“e&‘r'% 'ﬁ%@%@" mﬁgﬁ%\gms "%F@% tn t he | FN\y
assay, agai.n deamdr(fﬂs)tpmd%lutdsaif itmtﬁm%g a&ivlma}oﬂemdeétrc@'lfhe c@'ﬁﬁmidthlbﬁaf ljy ol
vacai ne. expr es A HSBIE R Gelrip Atah eb BRGRRan | muno.  sti mul ator such-
~as IL-2. These resuwmefahedearmwmmt bfrtae b@seﬁfamtdmabn isheregempinagt virgl vacci nes
provi ded by the resent |nv ntio é1 g@great roni ses ‘as gfflcam ous
SE'E}C?,

vacci nes for huf l?:\ad’éﬂ% P ]F REE 20MeS n$,eLEBAlE WRISe per f or med
to determ ne CRespitiiorahapsandiulliseéquendd inferartibmbetie Ebolx vilde, in@sandi nant
adenoviral vec o ” A%FBC. env, Eil% and . C. nv_. gag. rev. C57BL/6 mce were
i nocul ated wi't qf%rja § ‘Sﬁi’ag% eougRges . 3C.env.gag.rev. Mce were
sacrificed attwo-wedthe gmémmme@dr@bhmm@ﬁW@ﬁgwmWcﬁ’mr@dcﬁﬁﬁ Current

nocul at ot wi + FOR0BS Eeompaialans esdlore it Goutabigo e apmon |

. Ad. 3C. env. gag. firgtially mfa?;terd 6&5 Fﬁﬁb%}ﬁﬂﬁt@@cw%ﬁahtrﬁ‘déh@h@vwdﬁécﬁtﬁ@ 10 MS57G
cell's (ATCC #CRL-2295) beeg I nffgé d with vaccinia, VI ruses
meSF’ g3dgh feyels

expr essi ng ‘ei t RESSE{Qvent Viral ap{igen PRFEFSIORIPrSPOT pl at es
(R&D Syst ens, wbnmmaﬁm loBmoldNkediar eve%QhoudN%o@ﬂfdi biceifChaveatd on was
m)nltoredfoII? {‘]f%@i additi on of %30 PHA (Sigma, St. Louis, M)

i nstead of .ant{Yé fﬁ? REBEe r@gpmgmaqtly%g,s A wer e vi sualized as per the
kit.instrygetions ang dnagiepdmbdlihfént ¥itRe ln@&%ofneﬁ\@rf@bd?ﬁﬁlhaﬁt@ﬁ@é nia viruses
were obtained fromthe NIH Al DS Research = and Reference Reagent Pr ogr am

Bet hesda, MD. FIRJE$S6S ORG A" Woﬂ'ﬁé EE‘P’SP‘@IS andigans-sTheymodifed EBYIA nice in .

seriel at 35 vnetonkgdrs #8preibiabl éﬁﬂ?lg Séind@d/ofFi gures 15B
shows the. 99. 2 May. 2006 WD 03 038057 PCT/U P SPOT resul ts for

the four nice I'W"@E%QF@FY agtivdiaps Sereoty Beaferpbly g giyerproteiRs arp modified

Ad. 3C. env. rev. G%ndE@FS@%/é(ﬁﬁétbh§ 'Tﬁ@EB@lh @lrﬂé‘ép dnamadp éf%ddP&ei% agce wth
t he genetic vacci nes of resent. invention 1nduced strong activation of

CTL. agaid¥st HMgdifiggto. @S@ovtﬁ@wélaﬂtogealé@nﬂ@nmg%@aﬁ@pr%ﬁ%mwg\ssb% rus
Enbodi ment s_of rété?ﬁrrﬁ)@f‘&tth&r HRGfal BRigRARAYI ShncB §RGdré bRprBsadd, Fb‘?de@;ld met hods

of their construction are describ as foll ows

Constructi on oflyfospiiedasndiargried o 1o celilps mambrane insideithreeolisdeatisan .
hepatTtis B M balBrollifiveR38Yeh B tHPESAS Sius/nEfidtindahidn i cAthieRafg- | L2,

S were constructe to carry t g sequences for a hepatitis B surface
- antigen 15. (l—mmﬁtamﬁramqmutaogen%tmmagmla(tmée@piqueegp@ws Kstrigtion n t he

same vectyar, Q@&@gwgﬁgﬁeﬁggeﬁlﬁg&dcﬂ rleukin-2 (1L-2) was al so .included

and -expr essed erent rom that for expressing the viral
-antigen. This: de;;u g%praf@rmho@ﬁmenofﬂae Fiolaevinue conslapeglicapiioteisv el -

FXPresst on of Ak b e (HARG5Pe AR ME dSTUAD SRR |12 ane
e>o<|per i nrenlt al  ddestrops thednieiivel fundiibe ohElela viswsctandre usso hutqfreﬂelwaethet vvo
adenoviral vec re.c i ng i nmune
responses i:n- aﬁ?éa‘fﬁoﬁbs ?ﬁ@gﬁﬁﬁﬁcﬁ‘ie@“é" Qﬁ??&&%é’gger% tﬁ@\%ﬁ ?now ral
vect ors, 3Ad. HEBonpld 2. ahd om,vk@_cﬁga i‘s b&mp@mﬁe)f fic@badit aeindacidiesiiges;: '
strategiessim o_those u t he adenoyiral . 25 vacci nes.
~ agai nst Ebol a. %ﬁg—lﬁé s°°8\§%f?ﬁ@£f @ﬁ H%aﬂ? eacﬁyg ﬁﬂm%gﬂﬁ | L2 Briefly,

full, length Fma@n(mnytﬂse ﬁtr&ddo&dﬁntﬁ”ﬂtﬁbcﬂﬁMﬁﬁ@BdDM WalgeCRN of  Xba |
i te) was | r}lser tﬁ%catl%tnowhlcﬁ is peérgorr%cralg by anlhordg gveﬂ k)aov% II';[ tne a%denow ral genone .

o T Anotherpreferred modification of the Ebola; vnrus viral genome- '
35 prevents syntheSts of the sGP Any modification that prevents synthesis may
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30 using a shuffle vector pLAd (Figure 4A; left side), resulting in a
shuttle vector pLAd-CW-HBsAg. The sequence encading I'L-2 AMRA6s| | ent
‘nutation caygrdleiypssel etion of Xba | site)swas inserted into E4 region of
t he adenoviral genonme using the shuttle.vector pRAd (Fi gurRCTAg§02/8519h0t
side), resulting in a shuttle vector pRAd- 35 CW-1L2 100 2 May 2006 WO
03/ 038057 st PCT/ US02/ 35112 Bot h. pLAd- CW- HBsAg andpRAd- CW-1L2 were

linearized usinge-eapfoyegs Padferablythe h%if@&i@ﬁéﬁﬁ@&e&%teﬁi@g #heriaand EcoR
and ligated to the %&%bo%@ﬂ? @ novirus (Figure , resulting in
the recombi nant — SGEROV] Al QY g’ml&i Ree pRymge1L2. a) Ad. HBCcAg. /L2

Briefly, sequences eAsatHemgrefertel mdiih A‘BSEFB]J bl @Sk L ut at’i on
caused by del et'lh_%n rﬁf Xbanlgjesi te arlld ﬁ_“ e%%%@@%%ﬁ\lﬂ%&emirheserted into
the left end (ET°YEJPEAYeTS MREtozieRisssiva (ISypentide lamiterhin BRI THA IS vect or
pLAd 10 (FiSgur epaplide nefif issbei@dd atBsiAg 3608, A essed separately
from another %ﬁrom)lt:ar Vi a?i retrggiagg{#gggigit%bgﬁ'y OEFC?C? tloﬁnd
~acceptor (SA) IhARIRCACHe RP0500 remayesitsciupction. Secesd, <a6h halidf H82. The

shuttl e vect or  ISpeptds g@tif i rélRrdatHH Jfa?z%’d - - Ag- SA2- HbcAg.
Sequences encodi ng mul tiple i muno-sti RE a d%%ﬁggf%i EE'SS?&" T(wWith 15 a
sil ent nut at i orP"CHIRSALALHS fenctian has been desiroyed andplso fFeases #8d GVCSF, wer e
inserted into Ehtiggutign of the adenoviral genone using the shuttle vector
pRAd (Fig e 4A, right side). These three imuno-stinulators are expressed
separ ateI;I f r om anotWePerihiy rerdirapparent ta tkoseatkillod itk smthariaRgticiap’ (SD)
and acceptor (@@MNatives BeRi i N e icing acceptor sites, SA , SA2,
and SA3. 20 The shuttle _ve?%lr%tf)&ré(;gﬁggﬁ |sse%88§f]%%§9r§d"ms antigen(s) of the

pRAd- CW- SDF SAPI§sent igyention gy be SABIuGESFhictBaiten the amino acid sequence of S
pLAJ=CW- SO/ SAihdBrhdad ‘ RAJE Q- SO SA, - | L2- SAz- | NFy- SA3- GVCSF
were |inearized using agﬁf%%f?g émerrgster|rg$§ég§?"t'gﬁ'}(§h@§y§ﬁ\%3'h§“%. | and
EcoR and | i gafB¥orasid srausae yehslilieficit inendferasponsss thesrehEi e Ehdkd) .

resul tingis n t Dpud S/QERLNS ral-vector designated Ad. HBcAg.|L2: 2)
I mmune responses of iggm%gatagéi?%%wae@nfgoﬁ%ﬁ[%@@?ﬁg% lBdditien. HBV anti ens

-. Experi nent afraginenis aéthe fuihlsogihgiends tidt bnédie memHsioRthe/RM%dt construct ed

above, Ad.HBs P 1Ad: HBeAY. , .0 elicit _immune response to the
hepatitis B , gﬁﬁgég%ﬁ%;bgn%ﬁg\g@%%r‘gh?fﬁt%ia@@}?" Ao gREWeR Profeife@e t wo

vectors, respeeentigemhich elivimargibniies whichfreadtoae ERRNANISAtigMRSE gh¢ . 101 2
May 2006 WO O%Q%Qaégﬁg}'é#ﬁg@%%ﬁ%e\ﬁ%s det erm ned. by ‘measuring titers of

ant i bodi es agal nst / spectively. a) HSV surface antigen
(HBsAg) &Atibody t iVancinagorOatdn intioRlugI e the VoGl o (RO BIe8bATARAion
‘W1 m ngton, M%Sm@r- eh@r&%-t ef\% | n,trfalrrur%iu_l ar l‘%e}(lw th several different
~concentrations 0 AGEPETRS 9 denayg! particasygto cells gnd expression of Rbalds, 5 x
- 106, and 5 x 1Us apfigen(s) sich aitigeieveldd GRpRotehSAntthelmtifnant | - FBSAT
- antibody titerg mﬁ%ﬁﬁbﬂ@g for .Fera harvested frommce 1noculated with | x
106 and 5 x 105" BRU"S SEPHRET nT ieempressian pf &hela Vit antigensYincells 1: 500. Fi gur e
10B shows t he indsicas sivengiaid pdrsistagt inmidrRIehdrsb €4S i - idor sera i
har vest egls f rorch%fe i.@%cul ‘aﬁrgd W th 1x107 %_n_d_, 1X$Lg§ﬁ§¢%eﬁ& egr_sum in each
measur enBnt was I ut GFF SeNBEG¥RCCiG Nasalef theimatunepeniciticofta natursl of “ t he
Anti - HbsAg antiifeciidy; inbiuding @dpla¥sioef HBTAL A Eal HhRRE 3094t 1-4p0- 500 pl)
from each ani:_gmj was. ¢ || ected from 15 i mrﬁ?'z%é%%gc%ﬁﬂgﬁ @%ﬁ% weeks and
serum was pr epard. SRR Rt doge nahava the patbegeniciymsadtuendraf or 2-3 h to
al I ow for ‘¢l otrfestign. T ebbhogites ®3he bREBNIGNdRLER | lght ~at. 4C to shrink
the, clot. Ungloited I_i,,ﬂgi‘d was tr_gn_s_ %r'lr;qééé'lt@@' tggﬁ@g .S[UBB'?Sﬁ'H%I
centrifuged af"eSoRHSMS ghEbpla ¥irgs are disabledshpantigersccunis theirasthel r ed t o
anot her 38 eanfdnmbend SeshssacRtdddt \g?ff] 20 added to 0.05%has.a
preservative. " S{Sna}l_ | aliquots. wer etwgggg ™ 5%%‘%89 fBF'P‘?_S_""‘,“a on
: ,a-s or weeks. lThg effects’ of-th:rs'novei vaccine are-long lasting and provide
high rates of protection against Ebola virus infection. - - .
+ Thepresent invention is also directed to' a method-of immtinizing a
human against Ebola virus infection comprising administering the vaccines
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term storage. Long-term-storage was at -80C. Relative anti EEEA%&bﬁt ers
were -determned. by ELISA against reconbinant HBsAg purifi i yeast
(from Al devipriesdskdsy Fargo, ND). As shown, An Figure 10A, the mice in group
1 had increasingly strong i mune 25 responses to HBsAg exprP€§'§I§§21b}12 t he
adenoviral vector;:Ad. HBsAg.lL2, wthin 8 weeks post inoculation. This
vector with a t|ter as lowas 5 x 105 pfu. was sufficient to elicit high

| evel s of anti sieggriedeabiore.caine echujguessior sBniapterig dhese vabihashowamshe

i mrunogeni city o iters. As shown in Figure 10B,
i mrunogeni city o% %vi@%@s%ﬁle%i&g?{éﬁﬁﬁ?eé ‘dramatically-as the titer of

t he adenovi ral vect@Yumthﬂgemisedco&rn@oime)prés@ht rnmirlﬂort andividddl8mpfu. These
resul ts denonst, al or e ressi both hepatitis B
surface anti gerﬁ g’ﬁ@“H%gé %‘%ﬁsr rﬁ}'g‘}eLHs?t rsn%(i V@%%%é‘ CX0B&tifically

t ar geti ng X he Viighdeveinof aﬁugemmand/mm varietudfalyedprotelils dimultanescdi@ihe 35 These

16°27 2 iy 2008 P ByBEels ShoEe e BRdS0a et BaGiT IR R B on ol

great proni ses vigs, e%ddrtmellpumce#te:get@c i/@ﬁcnmlﬁcpreagalgﬁ:iévelwat itis B

\(“CLgfl eg ) RlH\?e/r g{a@or a{ o'ﬁlﬁﬁ%&lé%pé% ﬁ%ﬁrggh?g%atturwrél Cié ggﬂygﬁgg u Ima(r:Fy

with 1x107 pf uimaiuiBetgondeZo ancida b’e&etmhtfaodmte@gamstﬁ*ﬂﬁmiwm%hﬁmli|b§Ct ed from
four aningls e |nocuta serum was pr epar ed.
a 01 day (o ipAtEolE Biing ferdly Bicy R trlengranteseane v

post-inocul ati &holavirae, were re-chall enged wth an. 10 addi tional 1x107 pfu
virus. Blood was collected fromthree ‘ani mal s every day foll owi ng
secondary chal | efige. - 'Antibody titer was determ ned by ELISA agai nst

reconbi nant HBBAgQ pﬂonniulsﬁbrf ﬂlﬁkﬂREutesCuﬂAc(rﬁiﬁi@ﬂ’aﬁh?m con |nternational,
I nc., Temecul a, CA ure 110, mce in group 3 had strong

i mrune r esponse 15“?%”?%'%”8’&5{'?'1?@"&%“@9E’rﬁP'@fﬁﬁ'a%'}i@ eRpesideed by t he
adenovi ral vectenprisia tthé‘@;rrld(s% dedritRdldbevd] isal@hahhé@uu@dyant i body agai nst

HBcAg reached in ég%«‘dé P’t‘fés post i nocul ation. The second i nocul ation
with Ad. HBcAg. PE5P lpeRt. Ea7Her: RISHAEPIONE SBWsE Adsitionalinie vaegnamgy titers

were achi eved sfsé bdnﬂam%hQiqhe&rsjrﬂ¥§uﬁfortah@at(@reéoﬂ&‘ﬂnhd‘%bﬁérbr?%ﬁeg0 As shown
in Figure 11 B m.ce |1 tﬁ% al so had strong I nmmune response to the
hepatitis “cor eVafH MBo! Eﬁg@?ﬂf%‘ﬁ%rwmws%ﬁ@rﬁﬁw@@"d&fé@%helf

Ad. HBcAg. 112, Metmhéd&ohbﬁbeﬁtshﬂf}gﬂéfsaﬁ%ﬂ Bogfs %li&%&n@% /@ﬁﬂ% gd in

about 34g&ays i nocul ation he second inoculatio CAg. I L2

boost ed ¥ GRspiB hydrolysateh: %'W@"ﬁr@ﬁ%‘l@é@% were achi eved within
25 about 3 days of Aﬂ“@d@%@ﬁﬂy'b@%ﬁo@d‘r@%eapﬂé g‘ﬁéé!'c&ﬁr SGimNgtrate that
tit

t he adenoviral vector éxpressing both  hep core ntlgen and I L-2
can al so i ndu&l%tepbtt@ MY A EesPesiethe VE?J@GtIQQWDr%ESe@frg@tth@g t he viral

antigen i m oechiaRa s ol reehRbnt ndlife Suf S8l frfllee, 293"

support the belief that the enetr C vacc bresent
i nvention hol d“@fé@atd@ﬁﬂi'ﬁﬁs@%m@y”emfk@%dﬁ saponira polyasisnd, anamhhlpalms agai nst

~ hepat i tizs B vigilsand3pacif S ey ovi rus,
- conprising: an ‘H Vnsequ%%cg%"g%g@ )tl M@? ° Q&hgﬁ%r éssi on of
the nmutated Hﬂ%‘dﬂﬁﬁ"g@%ﬂﬂjﬂmn (@KUrtbmtedwklaﬁPe(rlloQ) gmuiolcytenr ng an i mmune
- response diregh on infection of the
- host -by the re%'go ?bnggﬁ‘&gf‘]?/@'é@g@ﬂéﬁ'ﬂéﬂﬁ%ﬁ?g% r‘;'liadenow rus of claim
1, wherein th@hﬁmoﬁ!ﬂﬁneam agenﬂomm"s balieved teaphiuczatumonindocatpet ent . 3. The
reconbr nant a erein the HV antigen is an antigen
~of H V-1 or H%@B@\é%%{&z‘ﬁ m'léww%’al n BH10 or pNL4-3 6r an antigen
of H'V @Gde A B, Tae pEEseEt mFertbron@lsoéproﬂdeS Hite dorenhnadiy tdameahitysf of  Cl al m
1, wherein th HV rotein _or surface protein.
The e g bR, 2rif8Be i a? EEARIERY Bl o O RS o1 o 1
o accordtng to.the present mventron in.combination with a composition:for :
dehvermg the vaccme to a host andlor a device, such asa synnge for
deirvenng the vaccrnetoahost P
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an HV envel ope protein, preferably a nmutant gpl60, -gpl120 or @;41 6. The
reconbi nant adenovi rus of claimb5, wherein the cl-eavage si té Ny 2006 H v
envel ope pr Qifbdhskesi Nactivated by mutation: 7. The reconbi nant adenovirus
of claim5, wherein the Cterminal cytosoli ¢ domai n of thé’qilmﬁoéﬁi/lélope
protein is deleted. 8. The reconbi nant adenovirus of claim5, wherein both
the cleavage site and the Ctermnal cytosolic donain of the H V envel ope

protei n are del et ed. @evﬁh@n&e%@nﬂ:ﬂ@%e&d@ﬁ%ﬂ EdiSoePAdrhiididiy avher ein the
-H'V envel ope nucl eotide selected fromthe
group consi sti ng&hférﬂlg%a\%ﬁ)&q\ﬁ#ur&%hoaégh - sigle o sepeatechamipistration in The

r econbi nant -aderfowannes compallhie mtﬁlheldltisége fbrinh%héﬂ ¥naGHl

encodes an H'V gy %@ﬁ?ﬁ’ﬁ@ %‘erfg{gwf‘g r%roup consi st#‘ﬂ({mﬁ? "P\#E’gg@' Tat

Vif, Nef and Rev. %%ﬁﬁlmfﬁliﬂ'z"é&iémnrmS of claims,
~ wherein theSH Vremnhymmt nﬁcraorgamdmfcapébléibf/eﬁﬁé&fngﬂﬁe Bﬁﬁ&eﬁ'tﬂ?ttvﬂ?hdh | udes
0

mul ticl ade vari ?'P hpﬁﬁ\'?’ The reﬁﬁonbl nant adenovirus
wherein the nodified? " g\agﬁggfﬁp%ttcgp NOR DY the eathenaniawimsios bagteriazar i abI e
| oops is encodeSu@‘y\nmlemEbylaumhﬁﬂlvtlb%ﬁﬁaﬁh@ﬁitﬁcbfl:5 %ﬁh@\ﬁnﬁ{s&@b&]ﬂmg' sting of

SEQ I D Nos. 32, r econbi nant adenovi ru aim1,
further conpri sf&ér&g{)uﬁoﬁry'ﬁ'ﬂ@?ye'ﬁfjﬁg?fde?ﬁfﬁﬁ|'ﬂ$b‘c@ﬂsﬁf@rmnlfinapt {edlel of hat
facilitates thepmtation afieraiccintih ddmparet loIRnd ected by the

r econbi narlt0 adenovi ”Eﬁee 14, T ecorrbl nar?t adeﬁ%@?éjﬁih% 5"f':l aim1, further

conpri sing: a pol ynu chpgo RIBFTY inyeRians: i-authe meombinantvidsmen t hat

renders the Hlbéadmmg;wre@m@ﬁoét refPafiyb hafd c nfected by the
rrecombi nant &POVI ru Theoe econb):flnant ggt’?{%@t{ ‘?‘lalgnkf claim11l, wherein

the HV anti genP'tXMafel s"ﬁﬁ'{%’@F?%P'ﬁf%feﬁpwémwstrat@n The rowtesobi nant

adenovi rus of cadminstatidnunéities, baPaR Mo limtsd odi ng an H v
protease or an HLV reverse transcri ptase @7“%%!&82% maﬁ{agladenow rus

of claim 16, wiHPEYARESHS, Hirghasaddntraderngiprestat dntraswicasallysorahamt mdrental wi t h.

the HV Gif. 18oufbh# atipGmnaitioant I t he protease
is expressed Z{%ﬁ%&fm Y. frolm a %?%ﬁg?eéaﬂﬁ?%}oénﬁé%%%'wﬁ%d ﬁfor the H'V

Gag. 19. The r (PaAtiugied slspending eporcthe type s thabhaganid Vs to be ease i s

expressed as a igaRdzel g ﬂh%ﬁdﬁhéﬁ@éﬂeﬁ er for the HV Gag via
an | RES or splici ngri'dogor accept or hﬁdzgig%)ﬂ%g@ € reconbi nant

adenovi rus of clai m'fe f?'ﬂ?@ﬁ%fﬂ@eﬁ&pﬁ@m«:&@e mrpmjlquyumbmmmdemﬂmﬁmﬁhmg a

f t
Foconbi hag ezﬁe"@é'&#'r‘*fs‘”g@‘?@i?"m‘ﬂgﬂw R ARaR Pl Bamde 11 v

pr ot ease ‘@hd _ ?8@@@'@%@*&‘&“@0@%’ dndy actipate ssysteatic s on pr ot ei n
wth the H.V 3% nant adenovirus of claim
20, wherein th?@ggl on %Fé(%g?%g%? O%ﬁgﬂ;pro% Zﬁg&)@%"w?ﬁ é’O’é‘PE%
transcriptase FEPERH cHixbildyphiharedomnbinamtviauses ofihieqrestint fneestivin thr om t hat

- for the H V_ Gagjct mgﬁ@ vi,rus of claim 20, wherein the
fusion protein O%I%ST-HUQ-/&%; ot eas %}ﬂWE%@ P?%Ekmﬁf%@ﬂvm expr essed
as a separate. Bewaly tangmided infestismne prom)ter .for. -the. H.V.Gag via an | RES:

or spli cizzg donor/ el r econbi nant _adenovirus of
claima1, 2Purt her cgérrps)%gy ngemmﬁfc?fﬁ% f%@"‘?W@BHY’W@ mAY 4apeas O ot ei n of

H V protease, fcirs. siabrasahe corditm; thetmgmﬁld'al'ib:’\bdcférﬁ%lﬂﬁﬁn e agdhe

reconbi nant a 6. .20 or : wherein the H 'V antl gen i's
HV Gag.  26. '?'ﬁgigl\rﬁe%: e%r%g k g@’ﬁﬁ&f‘?&?%‘ﬁ%@mﬁ hasts. \in&eapral.one f usi on

protein of Hiskilleddn theset uridexstaraisethatahé éﬁl@ﬁﬁtrdfﬂlrﬁgarﬁélgs lHpeintegrase is
~expressed as a, rﬂ;ib’iﬁ{eg%j 8‘%&?&'? W th HE he HV Ga . The reconbi nant
adenovi rus of bt % AT PIRIRie, Ondhe B'HfB thlﬁleSﬂH\(ﬂ@lﬂ@tl%ase HI vV
‘reverse 80 anscﬂdnpmammcbmdi the VevienbfagsmiReidesifdr essed '
| ' The appropriate titer. of the recombinant virus-of the present invention
o be administered to an individual is the titer that can modulate an immune
response against the viral or bacterial antigen and elicits antibodies against
the pathogenic virus or bacteria from which the antigen is derived. An

35 | effectlve titer can be determmed using an assay for determining the activity of
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‘separately froma pronoter ‘different. fromthat for.the HV_Gag. 28. The
recombi nant adenovirus of claim 25, wherein the. f.usi on proth\ay(ﬁOOGHl \%

- protease, Hy¥gh@gise transcriptase and H \bintegrase is expressed as a
separaté protein fromthe same promoter. fofr the HV Gag viB &é(H SQ266Y20¢
splicing donor/acceptor nmechanism 29. The reconbi nant adenovirus of claim
1, further conprising: an inmmuno-stimulator sequence heterol ogous to

adenovi rus and mmmﬁheﬁgctoﬁdibilslfcﬂﬁwn@ éiﬁﬂlﬁytkélfoﬂbfm%cﬁﬁﬁfﬁé%dég aidp the host

enhances the %gp f%} E he H V antigen reconbl nant
“adenovi rus of c O”MQ?%? CiYRDCRR Of e firseryeusing weldaiomndmeitoi n the E1-

region of the ade@mshdsu& 5.dFbékaipe) a%rsiH osi tioned
in. the E4 regi n of t eagdenow rus. S?Téél'ym&'@}gngl ﬁgﬁ?ﬁ{gggtn%r\sﬂorsgs of

“claim 29, where?'? "BEYN "WC’?B@‘GWEM Hierpresant ipvertignenaebesindhe reage of
| muno- sti Ful atfim aB6IHEN0G & odP§o HIth%‘ﬂné Eolﬁrbﬁcoﬁ'[angﬁ% ﬁcreﬁ t@ﬁﬁ of the
ly via an

adenovirus and are expresse fromt e sane

|32t e_rl_ﬂal ri b(r)rtS)OQfﬁqonb@ﬁqll)f/1§1Q é0é¥1Q/|D|@qae§qﬂmrrg u@swubtu;]mm‘ewvlmn oﬂmh?n![ ﬁm
e reconbi ei.n, the e ion o e
H'V antigen or the i muno- s?areq;s'aetﬁbftlﬁbs@%%ﬁ?r%d 'é'ﬁtr%?"é&hm& ‘i"fg\'f?q al |
pronot er . 3]':% dpse rangeo nHiendose reaiebsthiersamecbr prindingaA@ bovdiiag ei n th?l b
expressi on of f 0. stlnu ator..i.s-controlled by a
" non- adeno&r aﬂ% o&%gﬂﬁ% @?8% %&H{’a'gﬁ%ﬂd\‘?f:?rﬂ@"@?t VIVS$ESm 29,
wherein t [ iivthe laosting shaseasrdoimpatddao tef infibf frafieg Hodey t Pé nes. 35.
The recomnbi nan i.nation of
‘cytokines are té’x%‘?gfs@éé’wﬁ o{ﬁg‘%’gg@{ﬁb B?f\ﬁ\hﬁ%P%?ﬂBﬁPmé?"%\fﬁ%{Wa@@ proteins via
an | RES nechadicitedby and depewdentalponithe ohigge densémticet e pARelAN SM 36. A
reconbi nant ad b uence .encoding a first
HI V anti gen, e)?%sre’é{sS#Z‘F]V@%%tﬁ%D?@lcﬂﬁfdgl,munpﬁgtcteﬁéggt@ﬁeﬁ@@,\@ql 3ég$1t rol of a

first pronoter welhnetognized by theHdkiled attisance encodi ng a second HIV anti gen,
expressi ofx of which is wunder the transcriptional. control of .a second.
pronot.er positioned in a different region than the first promoter,

expr essi on of - The  f Metodarsf Edhanélﬁgaﬁdldﬂhﬂnﬁﬁﬂfl@H@Qﬁtoqidtﬁbééﬁw an i mune
response directed a_g?al nst the f%rst and the second H V.antigens upon .
0

infection of the hoSt® BIPSEHYeBHMSH RIAVIdgs medhods for enhaneiag diebi nant

adenovirus of wimdnity3$,a M6 EEpathédths VABARD FeBRbinaRCRMGNL: H«%&%nf[‘)
replication-i nggqr(,oet ent. 38. The reconbi nant adenovirus al m 36,

wherein the fi ®and the second HIV anti gens are the same. 39. The

r econbi n&0t adenowlhlmaeca‘mtfddaﬁéﬁt&ﬁem&*ﬂﬁfd%Brotvfa%dffbrfe?]‘haﬁaﬂ%ﬁwfée second HI'V

-antigens are differ tf May 2006 40. The reconbi nant adenovirus of
cl ai m 36, \/\her'gl"ﬂ'"ﬂtﬁé? Fth§ttt°§rpafﬂP@e”'§é’!f%dTﬂq wetadicg@nrises: an HI V envel ope

protein. 41. Tdftﬁmhi@t‘eﬁﬁ@&mm@thoaﬁ@f&ﬁmbmﬁnﬂhmﬁ i Orﬁgu%vmg@eﬂﬁﬁmcsnve' ope

- protein is awldt e o mut ant he reéconbi nant
adenovi rus of 1 HIMH Smﬁeﬂ'ﬁef%”@if@at/‘é@é OQMDGSQSI’ anhstigeny  envel ope

rotemmmaggm.@qug I s of .claim
'21 vvherS n the Cgtermtﬁgiogggs;{sottg P%ﬂgo#&%ﬁao ﬁﬁm’@?‘y%ﬁé\j‘g‘ g%g&ér otein is
- del et ed: 5.4 TeAtheganif Yinua nexpaeRsion\ar thesvitel amﬂganrﬁldt‘mg awigwaine bot h 't he
- cleavage si { Gedbhet toded SEhAte AT RIS HATRICA] eés*h% tﬁgvﬁi“VE' ope

“protein are deleted e reco enovi 40, wherein
the first or t%@ge%@dbﬁboaﬂlumemi&ém@f fhigrfidstby thlacrectmblmtlﬂrﬁé pndEAi N

sel ected fromghRinglsAtBiatdrRRSHS ik Tat d Rev.

The reconbi nant ader?ov?rau&s-gg g:ﬁr%neg@ %t&iﬁe bet"r‘ﬁé1 ‘f"i'uﬁél?a (?Pc?‘#'@ second

‘H V anti gen ‘i @nammmaﬂeulatm\wmﬁeekmpssaqm mttiaae hostreahamdesltwles mul ticl ade

~vari abl ezgd.oops FE&I, ﬁ.@(@lla sof, ckaim 11 i'm.46,
wherein the "‘F‘&z" PSR Qﬁrﬁ op ?ﬁ%)ge! l"@Bb\émﬁr‘?ﬁ% %f?%@)i\égetv\o HI vV
cl ades. 48. Theplicaimnintompetertdsdaot causemfma:ﬂgaammatuwéﬁomatéwm | east’

two HV  the pathogenic virus in the host:* ‘

The recombinant virus: may be administered fo the host v:a any _
pharmaceutlcally acceptable route of administration. The recomblnant virus
35 mgy be administered to the host via a route of |ntramuscular, tntratracheal,-
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cl ades are sel ected fromthe group consisting of Q.ade A B, ﬁ F and
G of group Mof HI V-1 isolates. 49. The r econbi:nant adenOV|2r §y%¢06cl ai

47, wher ei nwid@o¥gshoops are encoded by pglynucl eotides sel ected fromthe
group consisting of SEQ ID Nos. 25, 26, 27, 28, 29, 30 andCI{Usog@siirne
recombi nant adenovirus of claim36, further tonprising: a polynucleotide
encodi ng a signal peptide that facilitates the secretion of the first or
second H'V anti gehtutaneaus, dittanasdlcintredbringl, iM@niR6SIN) rReRl, oRISHe 51.

The reconbi nant @ﬁ ﬁﬁ{lrus of claim 13 or 50, V\hée)dr“gl n the si gng%'reH%iep id

is an H'V gp120 3’ pt| de and preferably, is encoded by SEQ ID No.

74. 108 2 May 2006 5i@.aRother embobineani rﬂéiﬂﬂ@t@ﬂrb\ﬁdé&fo?ln%hmﬁ aHdétt her
conprising: a pola}msgcl eqgti de. encodjn rane- anchoring d%

renders the fir&fan RRCHINE Wit g@f@ﬁ‘%ﬁ'ﬂﬂn% Hat ﬁ@l@tﬂaﬂlm%@ i@ﬂg-a cel I
infected by theiast&tgdnﬂum@ﬁéspoad@ftﬂtﬁbhhlﬁtipié§nttg-éﬁ§ Tﬁ&ﬁi@ﬂid&%"ﬂpﬁg@w' rus of

claim14 or claij rane- anchorin onmaln1s an H'V gp4l

t ransmenbr ane d%‘i?gp'ﬁtegﬂﬁ?o ﬁ‘ﬁg‘o@?%l’ﬂ%mbl@"bﬂ%’@d@@? Bmog@@fﬂepti\Pﬁp ifiice54. The
r econbi nant adefmitiniuie r@ﬁpdﬁs@' Whé@ecombﬁfa‘ﬁ’t Gﬂ.fsfh%nfg'n%%é %ﬁgﬁpﬂﬂg Rl v
re N

antigen is an HV structur roteln enovirus of
claim15 or cl &&H8Hces %’Pﬂ Ysria thg "@Co@bl"aﬁt\(wa,leqsh(ﬁnebdlnmadtifemﬂtd type

HV Gag. 56. Thgmar @blﬁ@am G erein
the H'V (ﬁruct raI @Iﬁlggt ei nr:s glwggtég%ggélfg %\@r S'ﬁ(ﬁilﬂ{\?@g'ah 57. The

r econbi na BreeaYelCAs § '""@ﬁ@rl@m\lﬂﬂmesmna@ dinégped agairfst iprent  of
HV Gag is sel eghrshibe®Bhd Hélsgixﬁké%szﬁgﬂfé ko Bihigfeh i rﬁﬂ'lyr%fl%pq%gfe%ﬁ]oq?fp 24. S8.

The reconbi nant, adenovi rus of ¢ ‘\rjl\herel nt agment
of HV Gag is |'FPHoﬂé‘yﬁ'?%ieco%‘é@?@&\@'ésoﬂ'hﬁt&ﬁgrr@mnbwmsdnémmferambe The
reconbi nant adegglivhtidSinedmsatahtBnat: %% t. r nt of
Gag is encoded@%m poI ynu%é | eot |ndeoge eEa é(l[gb?'g%% égg‘l’?t}é@ﬂ)‘g@% 5?32? ng of
'SEQ I'D Nos. 34Witgdh eB%t OQ@'CWPS(%?'“ thghosty and-48. 60. The reconbi nant

adenovi rug of cl ai n@«ﬁongwnfgg%c rh 9i%na y%'ﬁgéq{)'ﬁf’ cl eotclP dngq gln(r:noglong a

HI V protease. 61. The reco |nant adenoviT a
wherein the, pdNYHER-FEBHIRIPE sequepdenheieroldguup tathe asmnikindEQrusDhAO.  56. 62.

The reconbi nanbn@di@%%hhﬁﬂﬁm@ flﬁnhl%'tmgsew&fﬁgé ?%'EQE%E%E%%%PHF\% ntigenis a

wi I dtype or a mutant HI'V envelope protern ‘?gen is'a
wild type or niféwrogepigit of hetviraizntigerot ei n. 63. The reconbi nant adenovirus

fype Gag or a prot en it raopetenBRiRbn Moy bio R St Ridtome ©
reconbi n2ft adg%mamﬁt dpatbbgdénin &is byhusingi mutiié hetdtie Viactisés @ﬂﬂl‘uséeecond HI Vv
Menovirue, or "M piefBEombin i ilesihal S RBE ARSI cofR roabBBiheT cans ar e
BRI it et foshor i et e A
~ to-adenovirus an e{r;ﬂ:s% I ng 'idﬁpgl Amuno- st i nul at or - whose e>c<]pr ession in thg :

“host -enhances -t he |'Fhmmetljledlcomplsisesoﬁdmin&ténng&é a®hstefirbandbaboadt i gen. 67.1
The recoQ§| na the first or second H.V

|rus of claim rel
sequence“and {Fﬁ %ﬁ “@??W|aat3&°%gﬁﬁ%ﬁ@%t%m UGS} BYRE BERAASEhe - sane
‘pronot er bi ci. swherenultlqum areqmodu&b@r Tﬂﬁé first %ﬁ%ﬁbnﬂﬁﬁrﬁ% dhis€ or via a
splicing doni‘)(lrm%?g gt or__nechani sm ‘]’ reconmbi nant adenovirus of claim
29 or claim® Peiap qriigen ??ﬂﬂ?ﬂ‘é"s??tﬁ[ﬂo@.ﬁ%‘ﬁ 19 thefirgtyeenmbirant gius The, -
reconbi nant. adasiericodes 9 irdllaatigantto £ ' cted from
the group COﬂSIniél nglﬂ of inter Ilgegukl r?]w@ﬂl ntgglr]ichﬁﬁ)&ﬁ}gslﬁﬁ?gfv'eaﬁgﬁ 12, :

(3-interferon (ﬂ"dﬁ'm%err?ﬁpéﬂﬁ%F’E?Pte‘bﬁ%ilﬁtékt@,ﬂl@l@bﬁgﬁny‘lr@t| mul ating

factor asdl graehd Wéﬁﬁ%é@ﬁﬁl%ﬁ%&ﬂmﬂé/ hé&t'dﬁHh ﬂ?é&%nfo?ﬁ"fe%ostg the' "€
recorrbl nant adenovi.rus of claim3 wherein the first or secon
7 ~fecombinant.virus. -The second fecombinant virus comprises: an immuno-
stlmuiatqr sequence heterologous to the second recombinant virus that .
encodes an immuno-stimulator whose expression. in the host enhances the

: immuhogen_igigy-Of the viral antigen. The-firstand second.recombinant viruses
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pronoter is an adenoviral pronoter. 71. The reconbi nant. aderiq?q 6of claim
36, wherein the first or second. pronoter i5 a-non-adenovira %rom)ter

72. The recombosessészadenovi rus of claim 33 0r 71, wherein t

adenoviral promoter is selected fromthe group consisting oé%”ﬁ?]d?mt er
SV40 pronoter, retrovirus LTR pronoter and chi cken cytoplasmic p-actin
pronoter. 73. The re :FTAB ant adenovirus of claim 36, wherein the first
promoter is in FHRéPECE b[ epjicatigfingerapriontans nah gauseamaligoanay natwallyt er i s

positioned in tﬁ&oE:étdcﬁﬁﬂﬂﬂe@éthbb&s@ﬁﬁ&qwtﬁéﬁ%t.llo 2 May 2006 74. A
r econbi nant adenow s as clainmed in ang eclains 1 to 73 for use as

a nedi canent . Ccqording fodpe pmbadiment deirst ansksesond resombinantvirasy of t he
claims 1 to 73 maybb@npranybamgwmsoguaq é@@bﬁ%ﬂ&?? m%[ﬁh ﬁFaddeﬂoﬁHsC' ting an
i mmune response_,to.a pathqggen. 76. Use a reco enovirus as

cl ai med i nany ¥lenomss ‘F@Pﬁ’rﬁ""!l.s PY48 girgs, r@tmmmﬁmmmew:m. Apbiacament for
use in enhanci ﬂ@‘ub%@zﬁ&laﬁ@qﬁm@%&e %@@fﬁ&%h@%dcc}lﬁ vifisuse as claimed

in any of ¢l ai (r;$ 75 or wherein t i nan enovirus further
conpri ses one drPiasARY. |bﬁWHBf et ﬁ'ﬂﬂﬁﬁﬁ T@@qlmmmrumemmychedgpmgtidm

adenovi rus t hatin@gRA4as adBndvilla NRIsS b r n in the host
enhances the i mmunogenicity of thg HP@Haﬂ#CH ﬂfe‘;fgsﬁ%gis%gﬁﬁd; r econbi nant
adenovirus as dFeR Ela'itr‘(""é?ﬁﬁmﬁy Qﬂ@?@mblmam@d?sﬁowmstand timnothéersybe of a

medi camenio i N GeEHmBIRdt BcAMiA BingD | mruno-stinul ator for use in eliciting
an i mmune responsé to a pat hogen. 79. Use of a first reconbi nant adenovirus

conprising a fifrst. Ilﬂl(/ets"@at!@h@@bo@m@bfdﬂm@tmd isipsevidaad fat ermmmhgmu gen in
t he manuf act ur- S i c corrbl nant
Ly TRARGR R bathgort O Bihoa BoilhhePa BTG ot

adenovi rus of differ ent serotype
adenovi rus, an@h%’éﬁ%ﬁﬂ@%“@ﬂ%mdﬂw o enpre fromunestroolatogs. reecond H V

antigen for us 0 8 Use of
a1 gen 1 us Rk el WS RSB fichs nBaYBegShyeCt
het er ol ogSus t Bafﬁ'ﬁ@'ﬁvéh%@éw@blnatuwraﬂdommmd iong on nfore sttigehrsabuemets gen  from
the first path f f a nedica
conbi nat i og Wi ’? ﬁ@mlggedgg%g&réerg%r@ﬁ nan';e Hlésa@%géﬂ 3088%1:‘]05‘? '95"§E3'Bnd |
anti gen sequekedaeageno Exgression of hamntigerselieitonn imalamdzsﬂﬁlmdizrﬁqed second
viral antigen e [ en m*rup
host to infect ?%%R%{}tﬁggﬂ@n%ﬁ b r&@% &gcec?#gggi% ﬂ%bqgﬁllr&%ﬁ}oggupong ed}ﬁy"use as
cl ai med in anyoighe &ioal bytha secombinantivige, ThmmcembmtahmrquQmM is suitable
-for adm pBpstr cul ar | 111 2

intratr a?ﬁeal ?@Pﬁ&n @uriclaaﬁ1 ﬁ’i‘ ?/M]&éﬁ%r%ﬁg%%ﬁel @%aflqﬂqn%ggq.;élly?ssch&dm ly,
~ orally or par efitiatieypath@gen imhe hose T mtaigen dnaybah pamogshievinglsatmn 80,

" wherein the s conbinapt adenovirus i s adenovirus

' ?Soﬁmﬁeﬁgt s I@/ﬁugérfcf%%d]fg.&@oﬂ&a @Sﬂ’ﬁlbﬁﬁ'ﬁf'a qoRaesierus is

serotype 5 and ‘the’se ype 0

. selected fromthe g‘i&mmmg)tmsthisbmbgdnfent AN oStinaR4teF MBEbhd ady and 6-51.

83. The use a 79 or clag erein the first viral
anti‘gen encodzra&ggu lgﬁg&tF F?%{‘ g@d%?%ﬁﬂ?"'ﬁ@éﬁ%‘\ﬁ% enexpregsediydhas the
second ftﬂral @ﬂunfgﬁadbmﬂmiedomMnalh@imﬁcmé%réﬁ9QRﬁllzﬁn?ﬂﬁo Qﬂﬁﬁ]ﬂ\é!l' f\gs- 84. The
use as claine elrn L rst vira antigen
encoded by’ thgcy#d?‘}"gét WQ ﬁ‘ﬂé‘ﬂt 'arﬁ'&ﬁe\ﬂt?@ki%z’d?tﬁf’@ﬂ@'@ 'f*‘ieﬂﬁ‘ﬁ'ﬁfh‘éz secgnd
viral antigen: ]Ema@dnb;ymtémr(ﬁemgférgﬁ%me@& irrﬁﬁk?t IA use as

clainmed in claim" r cl ai m 80, wherein the Secon eco nan adenovi rus
has the sane Qﬁ esnapropRass Rolony stimulating &ctesnand eomiinations feradie f i ber
regi on of .the secpnd reconbi nant adenovirus is of different serotype than

t hat i nnsf(ge first reconbi nant adenovirus. 86. Ause as claimed in claim 79
or clai 0, wher.ei theryekingMmayde adswinisteraskinto the doshin adsrmhofpwified sane -

adenoviral. bagkhome ARSmialifelf ity iR ey BE Blnkifbieliifa kafor Shaft or penton

base dommi n“of the fiber r egi on "of secon econblrnant -adenovirus is of
di fferent ser GFYEESIOH é{?Pt@quafcﬁ%Pfeé%ﬁ)ﬁhélCﬁ@ng saquéncetdf éhef (tyltcﬂdmerl.mmnbl nant

_adenow rus. tlansfechng or transducing the.cells of the host. CooEE e L

_ . According to any of the above embodlments of the methods; the
35 method may further comprise: administering to the host the recombinant virus
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87. A use as clained in claima80, wherein the second-r gconb'bwzoo :
adenovi rus has the sane adenoviral backbone as the first oné e cep? t hat
the knob dwerisnsgsy t he fiber region of the second reconbi nant adenovi rus
is of different serotype than the correspondi ng one in t h&CH{Yse¥35112
reconbi nant -adenovirus. 88. A use as clained in claim80, wherein the
first or second reconbi nant adenovirus is replication-inconpetent. 112 2
May 2006 89. A @g@N&beestitheitinmuncobspams&0Susthe babgietidouidtbn With §RoMbI nant

virus further gOURSE a..thi i.gen sequence heterol ogous to native
adenovi rus and encgglé’ ﬁg"‘g‘st'g{’{eﬂe@@&'ﬁ&%ﬁd&éﬁe@f\aﬁ%ﬁe seygrghmasthssecond
pat hogeni ¢ vi r ufterdde pAmagenerylativa; e dhsure susainadifgh OGS 8F Protdeord | st and

third antigen G . ar oed Li.oned in the El and E3 or E4 region of
the native pr og_gni t_oriﬂrFf S‘('s)q’o‘?l't 39%ﬁcé{"wseg%q%\eﬂgwﬁ%ﬂ@%ﬁ(ﬁ)&@‘,‘Se}dé’-ypect i vely.
91. A use &s clifaelien phthelpathogers, it m;le?eh'gptuhﬁ; rfeiddﬁini@t@_ﬁ'thbrﬂoEﬂeggti g\en |
sequences are ey [ ica sane pronoter. : use as
claimed in claim9l, g?%?]ﬁ%%)égﬁf?qlg?%'gﬁé’a&e&ﬁﬁafﬁﬂﬁ%{E?ﬁe\@'é’é@téﬁ?feles are
expressed bi ci saaghi B fegombinamtrvirus bdmmidtersd OB HBbsE N nalish fayVia @

- splicing dO”OV"MQBER{e égeoiﬁﬁpi’"sfﬂ]f 93, A use as clained in claim 50,
“wherein the first FecorbiniSt ST oM e ferembinanpyiruseadministaraddn thet i gen
sequence het ersimagoimmunizatani ve -adenovi rus and encoding a third viral
antigen fggmthe fir econd pat.hogeni c virus, and the second

r econbi nain(? Vi rus fﬁ%%%#co{:@%ﬁoia%??&'ef%‘?% RMRAdimests of dogimatheds, ke er ol ogous
‘to native adendwethadsmapdurthec oothpriseaadiministding itd #e 13t é%}%@mfd%l&%t“ rst or
second pat hoge%ingoct/'srtHgSa%. AﬁJse as,clggmad in clalm93, erein the
first and third antigan 2L qndHerot antigepsias figh o thiose) prcoded ByitheE3 or E4 -
region of the metombingmt vigeniMrerplasdiid idor i b?éferéﬁﬁ%rgﬂkaﬁﬂ{ic AESHAY! T us,
respectively; . e%g}%h\sleéor{g and fourth antigen”sequences are positioned
inthe Egmand- 67> 2 Ve Rt exprashes Hg@nligen(prupga diansfectish of the ealis ond
recomnbi n adévtbeihosis, respectively. 95. A use.as clained in claim94,
wherein the first. ag_p t hi rﬂ, ant i 8§n sequences are expressed bicistronically
by the same pronot ef' 0 5CPHRO 2 agvef tha Aiovermbodiniants gt thesnetheds te ar e
expressed bi ci sethodimay fusthBycdni}fis:a nini Bha b6 4 AHSE,8S. &l ai med in
claim95, whergin tt_tt}'e bi_ﬁi_str_onilg exprlrgg%iﬁ'ggr)l%e\vlggta%ﬁuﬁﬁ{%ﬁwgf"ap bosonal
entry site or Vi QP OPFLIE IMMRsesrense apelor tawisimine seutralizig 2ffhty 02006 97. A
use as cl ai medthemoef'sinimidHe sysleai &4 fhetrgforﬁﬂgﬁéﬁv gt he second pathogenic
viruses aée the___sarﬁ. _98I A use as claimed In clarm80, wherein the first
and the £8cond * patfeiwaly the seread regombisant visissamprisgse staond aitight f er ent
subtype or d uenéfrom alBomPp ' |10 giffe Pt in the first and
the second pﬁo eni c Vi rusgs' %ért'gédd%ﬁ? %ﬂr‘gﬂﬁe@;}‘?@gg‘o@yﬁ%g’é‘%@ﬁﬁ virus. 100.
A use as cl ai MEGUEIFETORRASEd N thadirséracombinant visls agininistoredge tenmimapat hogeni ¢
- viruses are diifnfrieheAtion PHESISHI \ as claimed in claim80, wherein
the first or Egé:o%d ;;,%t hogeni cy'\]/tﬁ%ﬁ%@ng%gﬁsﬁ%n%éﬁeﬁ%uwgﬁ’ ESREY vi rus,

i nfluenza vi r J¥P€ @Rtiges a¢ that engaded by theirstentigdn Beqtiohos butiepabi ti s Vi rus,i.
preferabty, hemrbrédtistal e ShiE M LSy o Fespi-f.atory syncytial virus,
her pes si mpl éx Vi rus, ,pfgggtr‘@_%'l ?,Sgh%%ﬁgﬁmeﬁn&@%@%ype- 1 or type-2 or
human papi | |-orfdematively, the second@stigarsmay be ediffarentay s oh hlgermbnird t he first
or second Vi & t@dF st H Ve surface .core/capsid, regulatory, enzyne
or .accessory pfot_g%rﬂ%lﬁgé[ﬁ;@f%?tnéﬁ ﬁeo'ﬁgtﬁqgga? §%'B9' SHERCR PRIFIAND v gpl 20,
g/p4l : ?aﬁﬁa f"pﬁ?cqls'ﬂ@,"tlsen bging-a qote profjn afletne:saau b_r"BﬁeréﬁTpatPBbeng: fr V!glr Vpx,
pu and" , a glyappr influenza virus, preferably influenza
gl ycopr ot ei n “HAL, A9 ég’trc.s'lﬂ&gqéﬁ‘_}]gﬁgﬁ“&a{?aﬁ/%gﬁ’%ﬁ'@ﬂﬁ,Of Hieneihags. fheebol a GP1
or ]EEPZ E}Oot ei g’l@{eﬁc}gdanafﬁmlhar mmirgsgnmpﬂ?id\;eriﬁg Qimbgmg?a 2| bé'étlgrﬂioYFd?ert ein,
preferably-a glolll | ; rotein, an_ Arbovirus glycoprotein, a
surface antigén oﬁéguo‘{’] épkfgsgt '%érglpgh%%qqtaf'g opthgighgye embp b®ithe SHBs Ag,
MHBsAg or LHBEAgmbinahtyiassite rniizeieuBalizRg BRIt (DRSS infiing O & Protel n
of hepatitis %/sYén‘i Bﬁ’theofeec'ér%ﬁablty"\lss e384 or NS5 antigen o _,ff“lepatl tis C
virus, a glycoprotein or PENtirus, Breterablys the viralh westopis,adsymisteradal vi r us,

;post the administration of the recombinant virus. -+ -




gl ycoprotein D from herpes sinplex virus type-1, EG or E7 o% l\gau ,
papilloma virus or a full-length antigenic virak protéin o y%ﬁ?i on of
the antigenwvoovpises; protein that contains, 2pr edoni nant anhﬁ n,.
neutralizing antigen or epitope of the first or second paffbyS¥31%; rus.
103. A use as clained in claim 80, wherein the first or second viral
antigen is a nodified antigen that is nutated froma glycoprotein of the
first or second 114 E‘Wﬂ&ﬂ'2@6@rpatb&)ﬂ;l@haﬁvamQSnlwuehtrfeh@&OmBhﬁbrﬁk/ih?st or

second viral an I, omponent  but
retains its ant fF;g’gﬁ’Fhé"' e tﬁél]gﬁéﬁgagg@a ew'ﬁ@@ela%%w‘éﬂ%“i%g %Er ein the
modi fi cati on of Wi§rpag th@ﬁecmm virilg iala gm’ehmpmoﬂwbum del etions in the

Pt angeiens of . voroptngiR ind Ve weHoSERISS B BuaBRE obbr s Hereiegiliop. o1 oi n.

rearrangeient of inrunosuppressi ve pepti
105. A use? as - cnedifiedhvitus thatds andiidrenteentipn of the rébdrﬁﬁnnékﬁtvﬁ@@om r econbi nant

q furt t | ence that IS
adenovirus fur é}ggntpl o Hﬁé&ﬁb'"m‘}%%gﬁéﬁuggg # seg u whereasor . 106. A

heterologous ‘to'n enovi rus
use.as cl ai med thewviml aectonie she wilt&y;mofd'b@ehéﬁﬁanpm%&liﬂeylaaéﬁwréﬁfe@top cyt oki ne.

107. A use as 78 or claim

i munosti nul at %'e?dtyﬁ goth&tﬁ%:ﬁAg% 497 eEmple. ﬁ?@i}{pﬁﬂé“ gt %‘@5 Bdﬁﬁmgﬂﬂlﬁ@ of
i nterl eukin- 2Othefﬁtsem@ﬂknmcéveremam/brecth@smea?aten(a?rsd ﬁ!l%thfﬁrtﬁé‘s ope of
A -interfgyon, gei rﬁir]‘,]eron granul ocyte colony stinulating ?;f tor and

gr anul ocyt e- macrop age colony stinulating factor. 115 2 Ivay 2006 WO

103/ 038057 PCT/ USG2/ Banaxantde iewecdhbinaiialut ¥ a resbibENREA Bg%<110> Wang,

Danher <120> AGAI NST HUVAN | MVUNODEFI Ci ENCY VI <130>
22488- 740 <15ogh%sa'§8>@%é'h‘5§°”3 XMIPENS Gy op iynunestimslatarwhilstie/ virgb 38
<151> 2001: 06- BectoraBPaistIbe hﬁe&ﬁﬁ)sﬁ&ﬁaﬂé&iﬁuﬁgﬁc%d}%tﬂésalﬁe%ﬁ)ﬁ[ﬁeénf”m

[a virus <400> 1

‘Pat ent or Vver Si > 1 <21
t? t t(:a ttt <210> gﬁ'g%ﬂ%i’gé’%’ e'@ﬂTEQ%N’E@z‘l%ﬁ’féﬁéle&t Wrﬂty@efe @/ 7g22 May 2006

WD 03/.038657 PA&T4, WME&MS@@MHW@Y@J&TQ@@Qg bewgg&wu <210> 3
<211> 8 <212> Artlffhm al sequence 0> <223> ed RNA
e ge gXpression of t etransgen s and increase immunogenicify of the

editing site <
_ vaccines. . To verify this belief, a wildtype non-Ad5 vector can be administered

. to mice first and the levels of anti-adenovirus antibody are measured by
- ELISA 3 weeks after the injection. The recombinant Ad5 encoding a
20 heterologous antigen (e.g., HBV. core protein) is then administered to'the mice
4-5weeks after the primary injection. The {evels of antibody against the
, heterologous ant:gen (e.g., the HBV core proteln) can be measured 4-5 weeks
after the secondary injection. '
Also optienally, the viral vector- may be a ‘different virus fromi the
25 recombmant virus. For exampie the recombinant virds may-beé a genetlcally
modlt” ed Ad5 whereas the wral vector is a genetically modified AAV, SV40
- vnrus retrovarus herpes simplex virus, Alpha virus, Venezuelai Equine
. Encephalltls (\/EE) virus or vaccinia virus.. The viral vector may:or maynot .
- compnse a heterologou antlgen sequence. Preferably, the viral vector: may
30 compnse another antlgen sequence which is the same or dlfferent from'the
anttgen sequence camed by the recombinant virus. . - .-
‘ Also opt:onaily, the viral vestor.may be a chimeric vector modified
: ...Vbased on the native progemtor of-the recombinant virus: For example, if the
- natxve progenltor of the recombinant virus: is.:adenavirus type 8, the viral vector
35 may be a chlmenc adenovu'us type 5.with certain regions of the backbone
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i ¥ <400> 4 aaaa

uucuucuu <210> 4 <211> 7 .<212> DNA <213> Ebol a VIJUS‘<‘220>2 “@2’2@3 DNA of
<210> 5 <211> 8 <212> DNA <213> Artificial ;iggegcteb 6 <212> RNA 7 8
‘ o hisi ite <400> 5 aagaagag < T PCTAUS0233

r7nD gl fz} 3‘3 Emwgﬁﬂgjgg%gv\z 03/ 038057 PCT/ US02/ 35;%2 _<2|13> 5gg|n feWL gﬁz?gimggze)g

<211> 6 <212> RNA <213> Artificial se

 Modified RNA editing.site <400> 7 uucuuc <210> 8 <211> 6 <212i>fP2|dA ;ﬁi?p
At : ficial se q u%%gggqﬁ'ﬂ@ﬁwe. 5@th@mﬁeﬁp’cmdma2@@0n§&&§bﬂ@*@d@ﬁov‘i@@

editing site ;meﬁelrpgE t‘ltl'ﬁs*:a %}fpl_rgic}ﬂﬁsg Bgl[egéa %oéﬁe %é@ngéq}e%ﬁ\gg%é;g ég@eﬁgﬂm d n5¢\l a
?I_ ﬁlro' 62_5 5<1180; 5 R5H of;,ﬁlgﬁiﬁgtwr@g;on[y@pomm gt béckbohie Avitate @%p%ir%?’/ 0380
"~ Genphar . 740. ST2Zmetok EnciiéPserdfpe. <Al ?na§( be<a%%gn>1p}i?sﬁgd by constructing a shuitle
5 vector by inciuding AdS fiber DNA and switching the Ad5 fiber DNA partlally or
completely with that from another serotype of adenovirus. As shown in Figure
62, a ﬁght shuttle vector pR-Ad.5/35-6m.is constructed to the replace the fiber
region of Ad5 with that of Ad35. This right shuttle vector can be combined

with a left shuttle vector and the Ad5 backbone to generate a chimeric Ad5

uuuuuu <210> 7

10 vector.
Up to date, 51 serotype of human adenovirus have been identified and
_ _c_lividedint‘o_six subgroups from Ato F. The adenovirus entry into the cells is a
two- step process consisting of virus attachment to the membrane via the Ad
' fiber knob, followed by internatization upon binding of the penton base RGD
15 '__m_otifs td avB3 and avps integrins on the cell surface. ‘De Long et al, (1999} J.
- Clin. Microbiol. 37:3940; Sallustoe et al. {1994) J. Exp. Med. 179:1109; Huang
etal. (1995) J. Virol. 69:2257-2263; and Mathias et al. (1994) J. Virol.
68:6811-6814. The adenovirus fiber is considered to be a crucial mediator for
high efficiency binding-.tc‘)‘target cells. Subgroup C, Ad5 fiber u"sés:"the'
20 coxsackievirus and adenovirus receptor (CAR) to mediate the high'é'fﬁnity
‘binding. -Nemerow (1999) Mol. Biol. Rev. 63:725-734. i CAR~deficient cells,
A_d5 attachment occurs at much lower efficiency through' alternative p'éihways
involving interactions between the fiber and thé MHC class | heaW'éhain '
o2 domain or between the penton and celiular integrins. 'Bergei'son et al.
25 . (1997) Science 275:1320-1323, - - S
. The adenovirus fiber-can be-divided into three domains, The
bonsé_rved N-terminal tail contains the sequences tesponsible for a“'s'édciation
- With the penton base. De Long'et:al. {(1999) J. Clin. Microbiol. 37:3840. The
.. Tod-like fiber shafts contains nuiiber-of repeatS‘-ré'h'éinQ"ffom 610 23 fbr‘m the
30 B shests, Davison etal, (1999). Virol. 73:4513. ‘The C-terminal contains
globular knob domains; which:both fiber shaft and'knob aré"ihirQlVed‘in the -
"~ primary receptor interaction. - Huang'etal. (1996) J, Virbl;'?drilé’dz. -
- - According to the present invention, for exéh’ipie,-th'e_fﬁﬁéf"knﬁli (f_.e.,
- ..v the head), shaft, and/or penton base (i.e;, the taily in t'he"lriéckbb'he?jf;
35  .adenovitus type.5 can be. replaced by the correspdﬁ‘ding‘reé'iéh(s): of the _
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<213> Ebola virus <400> 10 Arg Arg Thr Arg Arg - 1 5:<210> 1 S 3 4
<212> PRT <213> Human i munodefi ci ency virus type 1 <400> 1% I\Ar)? u Lys
Arg 1 <210w0b3o3ssdll> 9 <212> DNA <213> Artifici al sequegé%@éésgglf <223>
DNA of GAG site <400> 12 ggagctggt <210> 13- <211> 3 <21 3>
Artificial sequence <220> PCT/US02135112°9 4/72 2 NMay 2006 WO 03/ 038057
<223> GAG site <400> 13 Ay Ala Ay 1 <210> 14 <211> 3157 <212> DNA
<213> Artifi ci aPackbguefiem adenpricis sBAOYETRS, 4nd 6-PCTEIGRAR6BBAGS varidls <223>

. ctgetg titatgcatt ttcagaattg
T2, oA R TRl b
1202 L spaBeSnomscontopsooressnany o0 A i
atct oot at g _goageadoibly, HelbhbR by CaE it roubt Bt ABEE FheRBec
cat caagttt 3 ;:t c: earespendingreng ffzgagoﬁlsaﬁ?g@?t@@f ﬁﬁ?\@ﬁ?ﬁﬁce‘ggﬁgﬁ%gfg
gaatat agga aaat Stany PARARL HlEmIEdRS Mspitriduitlyemsionct aat agaa
agagcag ?ag ac ggt ggcdar ekzgagtjtagﬂhggfccmty?:gz;?&#ﬁ js t@a&t@gcgn?iuia?{atl A?gg%g%g 4 tg
at ggat caca. gtctatiaiipraBEEIERaR splonterhr Saotuet ueciieibeg
o aceeact JaCapaaac aoanaat oa: & o ineAL A GRT oA ShAEEL 0
cgt gt ggaago' aat %@%&”t@%ﬂ'@ﬁﬁe ' ‘f@&g’%ﬁ?t‘ﬁpﬂgﬁ%’ﬁ@tq fihesregiemmfren
~aagcctaaag ccargegtaas ohdiffematsarotyps (6.5 9hab] Ade) Wabaggat AGQ@%E&%H%(%).
aansanctge ot t oA Serofnd frdlthudt oElEAd3S i sprassignoting dansadges
UL i Bl e oo e o
catacal tat ¢ ot SEERL MGGt G e 2N SRaA Kamico st ene (3 nuele gt 2
t ggaacaggid. ccaGiaardidotiPare Wéhsured by ELISA 4 weeks after the injection. Another
- i recombinant Adb5 also carrying GFPbut having a fiber region from different -
- serotype.adenovirus (e.g, Ad9,-Ad 11, or Ad35) is then administered to the
‘mice 4-6 weeks after the primary injection. The levéls of antibody .against
.. GFP can be measured 45 weeks after thé Secondary injection.
20. . - Themethods described'above may be used for prevention or
... treatment of diseases: In the. meihOd"of"trea'tmehtj the administration of the
. . recombinant viruses of the present invention may be for either “prophylactic”
- . -or 'therapeutic’ purpose. -When provided pi'ophylactica'liy, the reCOmBinant '
- Mirusds pravided in advance of any symptom.” The prophylactic administration
' 255 -~ .-of the recombinant virus serves to prevent or ameliorate a’ny'léubséqijer;lt |
infection or disease. When provided therapeutically, the recombinant virus is
.. provided at (or after) the onset of a symptom of infection or disease. Thus, -
the present invention may be provided either prior to the ‘é:ﬁti'c'ipa'ted exposure
.?Qa:.QIS:eas.e.-causing agent or after the initition and/cr progression of the
130 infection.or disease.. .. - S
- .w¢ Itis noted that the innovative approachies of the 'p‘resén:t‘inVér"lﬁbn may
. also.be employed in the‘c'on'str‘;uctiori- of cancer vacciries. “For example,
sequences encoding tu‘mor—;épeciﬁc antigens may sﬁbstitﬁfé the antigérf
. sequence encoding viral antigen in any of the-above efrbodiments of the -
35 .recombinant virus and methods of using the same. Expression of}'iﬁﬁjt;lz"; ;
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WO ca [ tttttcta

tttaaagca ttaagcagtc aattttt
, 3gy3Ag gaaaaatagg C : ¥ yess
;E 22? Zgggé aacaaattat gacaaattag gcaacaatga cgtatccaga NA4GE

't gaaggaa caggaagtag aatattacag
aaattaagag gacccagaaa acacaact gt accgctgggg oaggaaglag astalls

aa a
tt ;:ag:; ;:t ? ag; 23%, ri t@%ngsg@%@tgﬁoggpaﬁé &licit speaific tryatigd res%?ﬁ%ggtgggf‘
gaagaggt ag taat PEyanontigpatkals ik gggfggeg,%g{d ok BACT: Ry RIoPERnLGes agc
Chcnessy AN MR i gramans e i i
ct cagg : A : N aaa A
gaggaccagg gagatlesapeutics preamiondf dieass %Eﬁ&é@%@? gr?@a@( suftesy@gtigg

‘ ttgtaacgca
- aacaat tg t ggsffg;@?{aggﬁc g%q%at igut@;tgr ag mogaana&mwef-me A, Bts
improving their effectiveness in eradication. of diffuse tumors (tfreatment of
estabiished disease). In addition, the methods of the present invention. may
" elicit anl ifnmune response in a patient that is eﬁhanced ex vivo prior to being
'_ transfeffed Eac_k to the tumor bearer (i.e., the adoptive immunotherapy).
10 , Also according to any of the above embodiments of the methods, the

. rﬁethdd, may further.,comprise:- harvesting serum from the host after the
‘administration of the recombinant virus.. The harvested serum-should contain
antibodies against tﬁé ant_igen(s) encoded by the recombinant virus.
‘ :‘Option‘ally, the method may further comprise: isolating antibody or antibodies
15 - again‘st'thje patﬁog_en from the host after the administration of the re'combinént
_ | virus. The harvested serum or isolated antibody can be stored for certain
'péﬁod‘s‘_pf time for further uses. For example, a healthy human volunteer can
| "serve_ as the H_oét-and the:serum or antibody coliected from him/her may be
| 'admini-stered back to him/herself or a different person later to i anticipation or
20 inthe event o_f infection of the pathogen as prophylactic or therapeutic agent
' by t;aﬁ_ci'tj'hg paséive immunity against the pathogen. Optionally; the host may
bea ndn-.l_flrl..ll.'l."laﬂ animal and the serum harvested-or antibody isolated from _
t_he ani_r_nal immq.nizeq"by the recombinant virus may be used-as'a prophylactic
_ ” Jhp’i'.thelr'_apeqti'c ‘a_g,ent to tréat a human or non-human animal in-anticipation or
25 :n _th_'e event :bf infection of the pathogen such as in‘th'e-'outbreék—ro'f‘b'iblogical '
warfare | o | e e |
- B 5 It s}f}dﬁld‘bg noted that modifications and changes ¢an be made in the
| DNAsequeqce of any of the above-described antigens and immuno-
. stlmulators -i,r:l.c__:lpi_ded in ‘thr-,j. recombinant virus and still-maintain functional
30 equivaiehgé‘of the mutanf. For example, wildtype codons for the above-
d_c_es_cribeq antigens can be replaced with codons that are preferred by the host
to belmmumzedeg,a human. Synthetic polynucleotide-can  be made to
_ mclude th__é 'preférred codons {for the *humanized” anﬁgens; Sucha .
huniénizaﬁdn‘;p@cgsé may be ad\)antageous in that by using the preferred
35 codons tfa{jjé!afion_.efﬁciency of the antigens expressed by the recombinant o
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gaaaagcaat gtatgcccct cccatcagtg ggctgctatt aacaagagat ggt%%‘tg%% "

‘gaggaggaga tatgagggac aattggagaa ttgaaccatt aggagtagca ccc

gagcagt 999 waledesagct ttgttcecttg gegecagegyc aatgacgctg ac g,t aca
gtgaattata taaatataaa caaagagaag agtggtgcag: ggttcttggg ag y&é%?g’gb”
ccagacaatt cgcaacagca tggctgtgga aactcatttg agatttggaa taatacactc
tggaattaga atataaaatt tactttctgt tcccaatccc acagagacag ggagcctgtg
t E gt ?gaact agt #rusggape sigrificagtiy igmr?\@dmm?m tmum mg%ggfiﬁ%r@{r Fe%l?foggt
atagt gcagc agcagaasa ct.cacagt ct. cat caa_aagat acct a
aaggat caac agct gct ggga“%ﬁ%g@gﬁﬁ’?"%&%&?ﬁaa%ﬂ“g’?fgg?%tgﬂlQf thezahoMg-gacc

t ggat ggagt gggadesgaiped motantsfal within gedooge afthedReaE MIBAGInaaat gggca
Eal iy S50 S A 3 i b Il
aat t aacaat St acaglecipphoreaisagacarged octdagedirdadice vilitthe BlagdficRid gt t aa

gt aggcagy gat ot PRave R BRGY Sl EEa o pafeobedngsiaitag

?g?agaaggt ggagﬁ@hﬁl%llﬂ?d@ﬁoﬁ)d@{?p@fs@ﬁéQl?l&@j?n-tﬁécérﬁtﬁl%%@cﬁrtzéﬁ%%f%ﬂ t.
ctgggacgc aguggg aggaqct a aagaatagt g =~ ggggacagat agggi t at ag
t agaagaat a agag%‘ég@?emgfgggg@&sé?t '?%@thaédgﬁ‘i@@ﬂﬁ%@é mgthodawott gg
gacgatctgc -t ga@'algamtmmﬁlbm@gmbrecmhﬂﬁﬂgﬁg%-re@&ﬁﬁﬁﬁﬁf?@ﬁ;\i‘é&ﬁgﬂg% 9—?
ctta

~aatctcctagy ctgf gct caat ggc acagctatag aagtagt aca agga
‘agagct at t go t gg%%ggéé%k'ﬁ P{ tég[aét? ﬁ%i‘f“g@@t’%@e %l%gmdd%an o iteratuat
- gagacgagct 1260Secl@g0SarmB®k, et al. Molecular Cloning: A laboratory Manual; DNA

- -Cloning: A Practical:Approach, vol | & 1| (D. Glover ed.); Oligonucleotide
~ Synthesis (N. Giat, ed.); Nucleic Acid Hybridization (B. Hames & S. Hig‘gins,
eds., Current Edition); Transcription and Translation (B. Hames & S. Higgilns,
15 eds., Current Edition); Fundamental Virology, 2nd Edition, vol. 1 & | B.N.
~ Fields and D. M. Knipe,eds.) ' |
The folloiving examples are provided to illustrate thé present invention
without, however limiting the same thereto. . S |
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tct F12210>
. . 5T25. t xt agccagcag cagat ggggt gggagcagca <2
%nphiglzi%% <212> %N%\ <213> Artificial sequence <220> <223> Mdified

t caact cct gccacaat gt

- <400> 15 tcactctctt taatcactac _t g.ac_ aac Cc

;I(;aSgat gca . 60,  actcctgtct tgcattgcac E’&g@ bE$gc acttgtcacat aac??t ggac
ctacttcaag 120 ttctacaaag aaaacacagc-tacaactgga gcatttactg c gg?cacat
agatgatttt 180 gaatﬁ% ([;t aat aattaca agaat cccaa actcaccagg atgc

ttaagtttta 240 catgccc %W'Q%BGD&E et areRasgabetle ﬂ!ustrat%lmm redkegragaag

. CaCt t aagac
Ccagggact L5 360 g?“‘”ﬁé?ﬁ??ﬁ%ﬁ?ﬁé?i@“&?ﬁﬁf%@@%& GO e Wiaacas
‘cattcatgtg 420Th %&ﬁ?g ¢ YRN8 gﬁiﬁéjc%[baft wiral yectagwith trtodlﬁgdaam@ g9

ttaccttttg 480 denmbfa@nah@pﬁmg%ﬁﬂ%gﬁéég ga@bb%qg@g%g%@gggl\%%agim??g

' I
;zitz t> cgyé;(z:%zf}" AB %E Itcg'%gﬁcg’@g&'@ Pﬁ%’@&g%aéddlﬁgleggagat@:ogggmngga?g 220
L ggggeacca t gcadeldigs grbGaBalRIS beRUndo oGinGSARARI ned

aagcaacca cc ca 180
Gt oot aang oot egmpient S alBEel rrlicatoningampetaing SLrotins Atec o 20.
gcagacccd@ accmﬁﬂﬂaga,agtagtattg gtaaatgtga cagaaaattt taacatgtgg

2 May 2006 It is noted that genetic vaccine against other pathogenic viruses,

‘bacteria and parasites may be constructed by one. with: -ordinary skill in the art
foltowing similar procedures described in details below.

15 _ o , . .
1. Genetic Vaccine against Ebola Virus

Embodlments of the genetic vaccine against Ebola virus and methods
of their construction are descnbed in detail as follows.

20 1) Genetic modification of the Ebola virus membrane glvcoproteins

The modifications'are caried out using standard molecular genetic
mampulatlon ‘techniques, such as restnct!on enzyme digests and polymerase : ‘:
cham reaction (PCR). ' ' : : } _
- 25 | ‘The glycoprotems of Eboia virus are modified to produce the optimal
antigen for Ebola virus vaccine. Two modified forms of the GP protems are
 constructed to have inactivated i immunosuppressive and infectious
- mechanisms, but retam full natural antigenicity of the wild-type glycoproteins.
_The mRNA editing signal is deleted fo prevent the product:on of the secreted
30 glycoprotem (sGP), which is immunosuppressive; and (2) the proteolytic '
| cleavage site of the glycoprotein precursor is deleted to prevent the formation
of the funct:onal glycoproteins (GP1 and GP2), Sanchez, A, et al., Proc NatI‘. “
Acad Sci U S.A. 93(8) 3602-7 (1996). In one form the immunosuppressive
peptlde region is deleted to prevent its function, and in the other form, the
35 : :mmunosuppresswe peptade motlf Is split in order to destroy its function, but |
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gat at aat ca
agt gcact.ga
tgctctttca
tat aaacttg
aacacct cag
tattgtgccc
. ggaccatgta
act caact gc
cat aat agt a
tttgttacaa
acagat agat

aaaaat gaca ‘'t ggt agaaca gat Zgag
gtttatggga aagccatgtg taaaattaac cccactctgt gtt Yt
woaBasdsEat a ccaat agt ag tagcgggaga at gat aat gg ag@gggg&%%
at at cagcac aagcat aaga ggt aaggtgc agaaagaata 600 % 780
at at aat acc aat agat aat gat act acca ‘gct at acgtt gacaagtt gt
tcattacaca ggcctgtcca aaggtatcct ttgagccaat tcccatacat
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caaaf gL.G ng agt acaa tgtacacatg gaattaggcc agtagtatca
tgttaaaté% %tctggca gaagaagagg ttcacagaca atgctaaaac

cagct gaacthe emabgaglycoprateis (@) aEtha Eparamas brad paikabe as

agceaa oapred e ol afe ERATEEb g Ree bl okt efly

aatt gt ggag5- aatlzyga aeﬂutarenm@amaaunu@mga&ceolcmmm@gét%l PRE AR 902

gcacccacca
agggt caaat
tagatgttca
at at aaat at
agcaggaagc
~att gaggcgc:
atacctaaa

ctggaacag

aat t gaagaa
ctgtggtata
gaat agagt t-
tagtaattag
gagaacaat t

- ctggaggagg

t t t t t t act
o AR Q38 orch PRI s bistiotas g g doomniar
t cagot mbﬁﬁmaﬁb@@ﬁtﬁ@m@@ﬁ%b%m SHdthd FaskRe orgRAgLgARAL L

aaa caaa ag aagagqgt t cagact agt tctt agc
ot e Boad B e L e miniah i ioaA0 glie ot o HElERg e
ggtc afyedpteits A8t Fated a9 CGliskitas RERAL @ﬁéﬂ&o@%@%gggg?g

t tcattt tgct gt
Ottt é&%ﬂfﬁ@%ﬁéﬁ%?@%ﬁgﬁé%% Eéuégéagid)? ganchezabs etatt,

t.CCARRHTR(8
L aaaal LAl T Cat 22t qat & ol B09000C0C LT GEVNAE: {ELLY APk
@ g

aggPRIEREEXPased ORRS ¥ g/ @ad o respansie fyaag
at ChiftAg Virddehtn Moot N8 PRLERRAL Wty 7299 ﬁg@ ?f’or att gt aacat

aaattgtaac tgtttaatag gaagtgacac °taggaa agggct get
aafevipligng antbodiepggaat  cagcgt caat PCTI US02/ 35112 tcaaagccta

360 tttggagaat 420Th@giyaGRaRM ciéiBge site is composed of five basic amino acid

20.

25

- 30

residues (RRTRR [SEQ ID NO: 10}) at position 501 from the start site of the
open. readlng frame. The Ebola virus: glycoproteln cleavage site is similar to
‘the conserved sequences found in giycoprotems of other viruses, such as in
the envelope protem of RSV of MuLV. We have previously shown that
deletions or pomt mutations-at these basit amino acid residues can block
- cleavage and render the glycoproteins non-functional in RSV. Dong, J.Y, et
al., J. Virol 66(2):865-74 (1992),
- To destroy the infective functions of the Ebola \iirus'glycop'rotein, the
five basic amino acid residues in the cleavage site are deleted. This deletion
. isintroduced into the Ebola virus GP cDNA using PCR amplification. -
. -Alternatively, the cleavage site can be altered, such as by site specmc
mutation resulting in elimination of cleavage.” IR
: Another :mportant feature of the. Eboia virus is that two forms of
--glycoprotelns are synthesized from a single'gene, & secreted from (sGP) and
a membrane-bound form (GP). The two forms are generated asa result of an
alterhative RNA editing event at a sequence of seven uridines (at location
A 020-1028'from the start site), which is highly conserved amiorig-all folr Ebola
virus subtypes. Sanchez, A, etal., Proc Natl Acad Sc: U.5.A.:93(8): 3602—

e .,{1 996). The sGP is synthesized from un-edited mRNA and:fikely has®
35 -

immunosuppressive functions. The GP is synt_heStzed from an_ edited mRNA
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: aat qgcacagtttt ttggttt
ttttt 540 agggagagca -tagtagagca t ggaaat aa A
';gtcgg'ccctc aatg?g?gcc attaacaaga agat at gagg attaggagta dﬁ@!&é‘?ﬁﬁt

o t gcatcaagea gctccaggca gfg 2
gacgct gacy WeeB®ass1t gct gagggce . attac Aol 34
ttggggttgc ctagttggag taataaatct acagagaaat taaca agrdagacn:

taggttt aagaatagtt
A COlttcag oaaLaganan agaaudtaoa 960- 1090 1080 1140 1200 1260 1320

atc tttcag gaa a 40 2100
1388 1440- 1505%%5%8" ‘%HE’%% g ssivefgnclinge.0 The &50is s{RRGsizeH% s 3R

2160 2220 8/ 72eaitdmymmﬁth NG R BRO B 1R GEDRl g% tlévlﬁﬁalg\aﬁg&@gt

tc Ca
Genphar. 740. sT2 t aga aca gagacaga Citicial
ccttagcact tatc fg@g@@reisq lﬂ?ltlaﬂShﬁ% of #ixls2eondNdadidd Iranky

sequence <220> thaeat&adéytﬁe doﬂﬁgééé‘gat s g%&)@%@eﬁ&ﬁ% gcgggggggat g
Pt 0990aa0 caggqaget 1P BRICUAR SBIGisad CEatho ANALRHIG SR 6 AGSRATRG
aagacaccaa ggaalguuuuafmwmn@@e]?@m [é@&‘irg%c%ﬁ In the cDNA, the
‘ equivalent sequence is AAAAAAA [SEQ ID NO: 4] and AAGAAGAA [SEQID
NO: 5], respectively. This modification accomplishes two things: (1) ail
_ MRNAs encode only the GP (equivalent to-the edited form with -1 frame shift);
10 and (2) UUUUUU [SEQ ID NO:. 6] encodes the same animo acid residues as
' UUCUUC [SEQ ID NO: 7], but prevents the possibility of further polymerase

) shppmg at the stretch of the six uridines. The additional editing would cause

deletlon of one more uridine and further (-2) frame shifting. The mechanism
~ of this modification is diagramed in Figure2. = . =
15 . Athird modification may be infroduced into the Ebolé;%?ffijs glycoprotein
relating to a deletion of the immunosuppressive (1S) peptide located in GP2.
o - The IS peptide motif (amino acid 585-609, form the start site) is highly
. onserved in filoviruses and has a. high degree of homologywith a motlf in the
. glycoprotems of oncogenic retroviruses that has. been shown to be
20 ' immunosuppresswe Volchkov, V.E., et al., FEBS Lett 305(3):181-4 (1 992);
| Will, C., etal., J. Viro/ 67(3): 1203 10 (1993); Mitani; M., et al.. , Proc Natl Acad
. SClU.S.A. 84(1):237-40 (1987); Gatot, J.S., etal., J. Biol Chem
| .273(21):12870-80 (1998); Denner, J., et al., J Acquir Immune Defic Syndr
S Hum Retrovirol 12(5):442-50 (1996). First, a ten amino acid deletion'is
25 introduced in the core region of the motif {between amino acid 590-600)to
: remove its functlon Second ‘each half of the motif is:reversed and duphcated .
to destroy functlon andi fncrease antugemc:ty 't is believed that antibodies -
against the IS pepttde may inhibit the immunosuppressive function of the
... - Ebola viruses during an infection. The basic strategy of this modification is
30 diagrammed in Figures 3A-3C. - B ' '
.+ As lllustrated in Figures 3A-3C, modificatiori of the'
immunosupprassive peptide (IS).is made on the GP2 gene. ‘Figure 3A
flustrates the wild type GP.. Figu‘te 3B illustratés GP with the 10 amino acid
deletion of the IS peptide.” Flgure 3c lllustrates the IS peptlde Wthh is splft
- 35 reversed and dupl;cated S ‘ : R g
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gggt aaaagt tat cagaagg aagcagccat tacatccagt - acatagcagg ctatcccagt.
gaatgtatag actatgtaga attggatgac aagcattggg agcagctgac a 2AMRy008

' ccaggggcaa Wogghssest ¢ agt agaagag aaggctttga | agccacccca cggg/?%@éaé
gcaaat gtta aaagagacca gcatgcaggg cctattgcac” aactactagt ac

aggagaaatt tataaaagat ccctaccagc attctggaca ccggttctat aaaactctaa

agaaaccttg accagcg acccggeca taaggcaaga aattagatc gaaagaaaaa
at at aaatt a aaacat at g@}h g 8‘%@@“0{‘%%%’!%‘@@‘5 VeaR ataysaare geaerateddhalt

gcat caaagg at agaginfancitagRASESARINRIASHEARG! yAFLARRAPR AL CaITL
cagccaaaat tacccfata yc}f}gccatatc acct agaact gcccagaagt aat acccat g

acaccat gct aaa@ﬁt@é@t Bat'hasgymodifed a’ij’ﬂﬁe“@ﬁ@g%e%ﬁa@ gghgatfaacca

ttaaat gcat tteﬁﬁgeesetthe%Wtﬁe pleS@dahadach a A% \ﬂgéacaaat agg
at ggat gat g4 aat aat ccac ggat aat cct ﬁgacaagg agccgagca gat t aaat

aaaat agt ad accaaaafd4 5@8‘9?&“@5@5@9 ragjeingcalierny R ggnemaraxontigrdibyt aag
actattttaa agsei@heegnaﬁmvﬁsmrréa@ﬁgé&éﬁ%@eiﬂ% t te?r?@&r?ed uﬁf’%@@% 229

tgtttcaatt taggaaaaa t agacaggc cagagc
agaccagagc 1t gBEragen F@ééﬁ%@% awegfoaeﬁtegetgmeaﬂamafg@eeg
aageaat gag. oo aERSIINsigs SERIAGResIRh ohlsA6AE REERARGPneLefigaaaga

agggcacaca gccagaaatt gcagggcccc  aat gt ggaaa ggaaggacac caaal gaaag
att gt act ga. . ggRaGAEEEH deteimieed ebt@leg@ggegﬁjectoagggueﬁa or B8 cell9ond 180 240

10 analyzed by Western biot and FACS, using polyclonal antibodies from
hyperi,m_moniz_ed equine serum and anti-horse secondary antibodies labeled
with horse radish peroxidase (HRP) or fluorescent tags, respectively. .

o

'2)  Construction of a series of replication-defective adenoviral vaccines

15  that -medfete high levels of expression of the modified Ebola virus GPs

e '":"“'-

_ The vaccmes of the present invention utilize a recombinant benign
vrrus to carry modified antlgens of Eboia varus to trick the host into mounting a
7 robust lmmune defense against the Ebola virus. . The preferred benign. virus is
2_0 o e repllcatlon defectwe adenovrrus These vectors are ar;,ve,gccelient choice for .
vaccme express:on for several reasons. Flrst adenovnrel vectors dlrect hlgh
levels of antlgen expresswn that prov:des strong st:mulatlon of the immune
system Second the antlgen that they express is processed and displayed in
'the transduced cetls ina way that mimics pathogen—mfected cells _This phase
25 s belreved to be very mportant m mducrng cellular 1rnrnumty against infected -
: cells end is compietely iacking when conventronal vaccmat:on .approaches
are used Thlrd adenowral vectors mfect dendntlc cetls whrch are very potent
.i antlgen presentang cetls Dlao J et at Gene Ther6(5) 845—53 (1999),
_ 'Zhong, L., et al EurJ lmmuno! 29(3) 964—72 (1 999) Wan Y et al lnt J
30 "":Onco! 14(4) 7?1-6 (1 999) Wan Y et ai Hum Gene Ther 8(11):1355-63
‘ (1 997) Fourth these vectors can be engrneered to carr,v Jmmunoenhancing
' cytoklne genes to further boost rmmumty Frfth adenoviruses naturally infect
“ amrvay and gut eprthellal cells in humans and therefore the vaccine may be
B dehvered through nasal spray or oral :ngestlon And finally, the adenoviral
35T _V"vectors of thls snventron are safe because they are reptlcation-defectrve
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LeU As E '-Fr')ﬂf vele V3§‘°§§¥P5$ﬁ?f 'eate@ofxeeys Fiudiipte cytokires aldify WilOEEGIS GEO/ 72 2

) 20010 OomORt S G S e it

Pro Vil iP5 Al 8 v b%?oafgsn?g‘w %{@fiv@eﬂrepm:%mn féb%*%‘{gc%@?@‘% gutro
Arg Ay Ser Asena €8 the MakipMlaton of 'diffe comibin 5 ] n S o
Il g a 5 Trp y cor}rr'ané(sinctl'glst ?lnf%rctl)onp)rvgttfﬁt; o:éigree gfctor;)’t%% HETRRR3s 21
Construction of the adenovnral vectors is diagramed in F;gure 4. The
cDNA encoding a maodified GP(s) is cloned into the left-end (E1 region) of the
adenovirus genome using a shuttle vector PLAd (Figure 4A left sidg), resuttmg
in a shuttle vector pLAd/EBO GP. The pl.LAJ/ERO-GP vector contalns the Ieft
end of the adenoviral genome including the left long terminal repeats L-TR
and the adenoviral packagmg 5|gnal y. Genes encodtng cytoklnes such as
IL-2 and IL-4 are inserted into E4 region of the adenovirus vector usmg the
. 20 shuttle vector pRAd (Figure 4A, nght s:de) resulting in a shuttle vector
- pRAdIL2 4. The pRAdILZ 4 contalns the right end of the adenowral genome _
mcludmg the nght long temunal repeats R-TR.

15

- To constriict an adenoviral vector: carrymg the GP gene only. the
" shutile vector pLAdIEBO GPis dlgested W|th appropnate restnctlon enzymes
25 - suchas Xbal The fragment contalnlng the GP gene is Ilgated to an ;
adenoviral backbane and pRAd vector o -
" To construct an adenowral vector canymg both the GP gene in the E1
region and cytokme genes in the E4| reglon both pLAd/EBO-GP and pRAdILZ

_ 4 are linearized and lfgated to the backbone of the adenovnrus (F:gure 4B)
30 o

To generate recombmant adenov:rat vectors the Ifgated vector
genome is transfected’ into"293 cetls in whach only the correctly Ilgated _
" gehome with the two' adenowral tenmnal repeats can rephcate and generate
infectious viral partlc!es Human 293 cells (Graham et at . Gen V"rol 36:
_ 59-72 (1 977)), available from the ATCC under Accessron No CRL1 573) has.
35 .

adenowrus E1a and E1b denes stably mtegrated in its genome The 293 cells
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Ile Tyr Lys Arg Trp Ile Ile Leu Gy Leu Asn Lys Ile- Val Arg ﬁ %9%)%5 250
255 Tyr Ser Pro Thr Ser Ile Leu Asp Ile Arg .G n-@y Pro Lys Y 260
265 270 Phewir@mdse7 Tyr Val . Asp Arg Phe Tyr Lys Thr Leu Al 9{

275 280 285 Ala Ser Gn Gu Val Lys Asn Trp Met Thr Qu Thr aI G n
290 295 300 Asn Al a Asn Pro Asp Cys'Lys Thr 1le Leu Lys Al a LeU Gly Pro Al a
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Thr Asn 340 34he 3&forTckibbrre. ﬁmreﬂntaw&wrhwem%@aﬁa Bar@a!Ef@é‘et%i‘ﬁné\rg Asn
Gn Arg Lys 355 360 365 Met Val &/ e Asn Hi s
Thr Al a Arg As/Fan®ily replicatedn 2@9@!}% ju %'WBJGAP@SLO@‘BES‘@"@WI \@y@l‘sl'rp Lys
Cys Ay Lys G wrkhin ixf?e&ﬁnaegca%%rﬂ riffb %}ﬁn Arg
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PCT/ US02/ 35112 e mRbabusT i 89) ditek inféin G sofsasThr Al a Pro Pro phe Leu
‘Adn Ser Arg Pro Qu Pro 440 445 Ala Pro Pro u G u Ser Phe Arg Ser

dy Val du Thr Thr Thr Pro . 450 455 460 Pro-dn Lys Adndu Pro lle Asp
'Lys G u Lou Tym)Pr om@#mmtqoﬁef.mnﬁﬁ\%régneéiémé ife Ser _Leu Phe Gy
~Asn Asp Pro Ser Ser G n 90 712> DNA <213>

Artificial

sequence <220> <223> l\/bdlfl ed env from HV strain pNL4-3 <400>

19 gaat t cfogca acaachaal drbubahnbaldd b aRRkIdG. dhaligR falagRagast 29 60

gcgttactcg
‘aagcat ccag
tttcattgcc
- cggagacagc
cagt aagt ag
at aat aat ag
caaagaaaaa
gagagt ga
ccttgggata
ggtacctgtg
t gat-acagag
acaagaagt a
agaacagat g
attaacccca
tagtagtagé
2 May 20

gat aat acca

25

o R B R0 Beaglis B Dl ol wil e

acagagg c% aagaaat g gagccagtag atcctagact agagccttgg 120
o\

gaagh elaped v@cresnogtsatm atvacei. a'fhegamay sdmgedion gc 180
240
Gachasal eltt! AR ARCHRTAAZANR nObIG LA CRRIARIATE Soo

t acaxsg%ave@t@mmbammmgeﬂa@m@smgGA@omt PQlg paigirjcave360

caahagh éﬂénﬁfeﬂﬂéh%?ﬁﬁéﬁz@&%ﬁ{j SRt @ RSLAl gaag%b,ggé{%éég a. 4;1 (2)0

t agacaggtt aatt gataga ctaafagaaa gagc

d§ gagweairaoostaut thet capties g fapalaptpirst ggaaad g gepogenis watgicA 540

1 gonaghea Rt b= RERR Habrod e BERY eRilinE idiecco

gt acatrarestferted wiioheqRCakbrepbis G dhr @&@lﬁﬁgﬁ@@;\e@@@ aaccc 720
t 780

840

ct ctigh BR ins@htibhAS6idn afildaid pritedgaat gat a ctaataccaa 900
gggagaat ga t aat ggagaa aggagagata aaaaactgct ctttcaatat 960 12/72

WD 03/ 038057 cagcacaagc at aagagata aggtgcagaa agtaccaata
gctat ag%tm@h@f @i 2h ddtied G2 bnfideB3cViddbetter

roduction of neutrahzm attfibodies in ammal model

The adenovnral vaccme vectors canymg the. two GP variants are tested
:for thelr abnhty to mduce an nmmune response to the Ebola wrus GPinCD-1
mice (Charles Rlver Laboratones outbred stock of Swrss mice from
:_Rockefeller Instltute) Spec;ﬂcally, the neutrahzmg antlbody ttters and cytoly’uc
' T-lymphocyte (CTL) actlwtles to the Ebola virus, GP antagens mduced by the

o | B GP vanants w:th and wuthout the lS mottf are compared Three groups of 30
30 . 8-week old mlce are mjected subcutaneously with 105 ip of adenoviral vectors ...

o expressmg GP vanant 1 (wuth IS peptlde defeted) GP vanant 2 (w:th 1S

peptide Spht and mverted) and B-Gaiactosndase {control vector), respectively.

7 :._SIX mlce from each group are sacnf‘ ced (by COZ aSphymation and cervical

- :dlslocatlon) at 1 2 4 8 and 16 weeks post-vaccmation and their. blood and
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attcta aaatgtaata ataagacgtt cacagtacaa ‘tgtacacatg gaa c
E:g;tgct agca aggagatg tagtaattag cataatagta cagetgaaca cat%ﬁ%@
aagaaaaagt N@OHLHEEc agaggggacc aggaaat atiy. agacaagcac at. 21%18&%@5112
acagat agct agcaaattaa gagaacaatt atcctcagga-'ggggacccag a attglaac
ctactgtaat tcaacacaac tgtttaatag PCT/US02/ 35112 Genphar.740.s

tatgca ttct ctt at 1020
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t aggaaaaat t agt agad:gamd%i‘a'? bipstadgvitcthe conteol 8-Gal yectan tissue stat@adainga

totitaagea  goanastdsler iakddir ea.oﬂegeek bh had 4 é@g@@@%@gt gett

agt act ga_agggt caaat aacact gaag gaagt gacac
tg gagac aatg > ta Q&%%f‘bdqt@@tl'e&g@aa@mbeggmab{agof aan@ttmngd@cedcﬂewgtat ca

t tt.aacaaga gta
ot Sacancan toogr o D P it eto I S Ton g B asbrrdaeo
gaagt gaatt at &2 defgfmaipe Mﬁﬁﬁ@a"mmwn@mmtmmg?%ﬁ (tgtéﬁctci dtbt! 'g%g?
aggcaaagag aagp@idphbges %ﬂﬁtﬁ%ﬁ@%%tcg)a&tﬂgt?% ft@%@c@cﬂ? gigifge’tjt acaggcca
tcttgggage agcaggaagc actatggget geac @P-BibAZUICC
gacaattatt gtctgat asa’“"g'fmam@mahmmam Ry P BBy 99
~ aacagcatcg gt Eﬂ%ﬁ@s%eﬁ?%&d&g@ ?9@ é%gegéfl C@g@g&g Sgt '

tthasciesgaaaac
ctgt ggaaag atacct aaag gat caacagc
Leattt gcac  cadesgibef-gVan Cingglabiy., et algtHugnaand anéeaAkads- Bl geaHada

tt tggaataa caygaeqhas FalIgagt g@% nﬂ@%ﬁf D&nggf,ig:aat ;t: 3& ugg&en%oat:{tigg

tacactcctt aattgaagaa tcgcaad gadad

gt S oot g et o gt
tttctatagt gaat g’ga‘?‘%‘ﬁ"&éﬁgg‘aégg‘fec "aeWisa b+ vt Vi) 7ADR46616C
e gwﬁiwtmﬂeh?ggg?ﬁgﬁe???ﬁﬁgﬁg?e@%‘g‘g@‘ Ry St
- gcgt gtgcct . ct 083%@@@8"% 'g%‘isg? sidase in infpdtadall leatsseeatasg

185" 1080 2040 " 2100 o160 "%‘3‘%@2'“@@%”@@&% sobisine biggmettoe

activity, the more EBO-B-Gal vectors have been neutralized) and is measurad
using a very sensitive fluorogenic subsirate (Galacto-Light kit J) and a
20 fluorescence plate reader. Anti-GP serum-neutralized lnfectlon rates are
compared to infection rates in the absence of serum and in the presence of
- pon- GP activated serum. ' '
Cytotoxic lymphocytes (CTLs) are extracted from mouse spleen as
prewously descnbed Van Ginksl, F.W., et ai.; Hirn Gene Ther1995
25 6(7):895-003; Dong, LY., etal., Hum Gene Ther 1996;7(3):319-31, They are
mixed thh a constant number of detached LnCaP cetls (prostate carcrnoma |
o “cells of eplthelral origin) transduced with’ an adenovrral vector canymg an
- unmodified Ebola virus GP. protern Ratios of effector target cells of 10:1, 3:1,
i _ and 1:1 are used. The cells are seeded rnto 96—well plates and 24 Hour later
307l uhattached cells {which include all of the affector CTLS and dead or dying
| LhCaP cells) are removed, and the remarnmg viablg (adherent) cells are
7 quantitated by the MTT (3-(4,5- drmethylthlazol-20-yl) 2 S-drphenyl fefrazotium
"-_'brom:de) cleavage assay. This assay has baen employed ln detectrng the
"Iymphocyte cytotoxic act:vrty (Ni, J;, et al., J Clin Lab Anal 1996; 10(1) 42—52)
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2580 2640 2700 2760 2820 13/72 2 May 2006 WO 03/0Q38057 tcagaattgg
gagccagtag tgtaccaatt Genphar.740.$T25.txt .  gggacgcagyg ggg 6

- ccctcaaat a wogghggaat ctcctacagt attggagtcg 2880 ggaact aaggrlg%t?%gh ctg
ttaacttgct caatgccaca gccatagcag tagctgagta 2940 a <210> 2 746
<212> DNA <213> Artificial sequence <220> <223> Mdified env/Tat/Rev from
pNL4- 3 <400> 20 gaattctgca acaactgctg tttatccatt gcgttactcg acagaggaga
gcaagaaat g aa@ﬁ‘gﬁ%%eﬁﬁﬁdgfa@h@wﬁ" thaaadieadjive assays int tegus of srglivibcage
cagtaagtag at gRb&f} afd spépdaaaaa gagagtgaag ccttgggata PCTI 1 JS02/ 35112
aagtttgttt catgacaaaa gccttaggca gacgaagagc tcatcagaac agtcagactc
tacat gt aat gcaacctata atagtagcaa caatagttgt gtggtccata gtaatcatag
tagacaggtt aatgat agan HANANAAG uRASRAKAlGABRAGLAOT 9 9agat 9999y

gt gt cgacat agcagaatag arccragact agagcccrgg gudugtaa aaagtgttgc
tctcctat g§ caggaageand thei Ay b Hy atit epcEes agt agt agca

aat at aggaa gagcagaaga tggaaat ggg ttgat gat ct gt agt gct ac agaaaaattg

t gggt cacag ggtacctgtg tggaaggaag caaccaccac tgatacagag gtacataatg
tttgggccac acaagaatft augment thepefiectsefihe vewie, aagetacmgdintpdgengaggat a

t aat ttt at .af c ceaa cca
tacattatty o ars 16 Bafed fedhindndddhand Mo Bl A B2 ATk o
tat caact ca adhifet and BMaCSRdmussEdy hitizttyf eamamtokgmase@;mmlygﬁmmtﬁea
attgtacaag aatc?_ @’%g%re &8%(9ﬂc %nous SSRGS ioRs mto agén%tv%rg\t %totrs? ée%tatra}té 9t

gcat cagatg cta
from the vectors encoding viral antigens. The immunoenhancing effects of

~ individual cytokines or their combinations are studied by co-infecting with a
‘vector encoding the cytokine and the vector carrying the antigens. The titers
. of serum antibodies are compared, as well as the time it takes to reach
5 ._‘_._e_ff_ectif«r.é= titers in animals inoculated with vaccines in combination with
~ different cytokine-expressing vectors. These experiments allow the -
_’ : détenninat_ion of whether immunoenhancing cytokines induqe;hig-her levels of
_ _._antibod'ies éhorten the induction time, and prolong the immunity against the
Ebola virus, . . . N S
20 ‘ After detenmnlng the best—performlng modified GP variant, the extent
~ that the lmmune_ response elicited by it is enhanch__by.cofdehvery.tq the
. jmmun,ization‘ site of vectors cairying various cytokines is aﬁaiyzed-.- -
. ,‘_Inter‘leuk}n-2,‘eit_hgr by itself or in combination with IL-4 or IL-12, has been
- demonstrated to strongly enhance t-he.abtivation and proliferation of cytotoxic
2'5' :T-cells natura ktller (NK) cells. and B-cells. Michael, B.N.; et al., Cell.immunol
1 994;158(1); 105-15; Bruserud, O., et al.,Eur J. Haematol 1992;48(4),221-7;
qaqobgy_en! ‘S_,E‘.,:e_t, al., Res Immunol 1995;146(7-8).506-14; Wolf, S.F., et al,
By Res lmmuno[_“f_ 995,146(7-8),486-9; Tepper, R.l., Res Immunol-... . .
1993,144(8).633-7; O'Garra A., et al,, Res Ir,ﬁm-unol 1.993;444(.8):620-5; -
30 Ohe, Y., etal, intJ Cancer 1993;53(3):432-7; Delespesse, G., et al., Res
immunol 1995;146(7-8):461-6. [36-43], INF-y stimufates the humoral immune
-... response and increases the permeability of. the blood vessel wails at the site
... ofits secretion (Chensue, S.W., et al., J immunol 154(11):5969-76 (1995)
 Szente, B.E, etal., Biochem Biophys Res Commun 203(3):1645-54 (1994)
35 Adams, RB,,etal, J. immunol 150(6):2356-63(1993)), while Gm:CSF
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ggat tat cdf tt ceafinos cgiokinks a8 kEruRFAR 7 nﬁ%&?%‘; AGsing avai%%legg
gaagaagaag gt-ggﬁﬁﬂ%%l ggsaa?/g.g'ﬁrgé%?neagaastceg;ctﬁtesecas%ays can distinguish between
' ' o human and murine versions of the same cytokine, prbviding direct information
on the expression levels of Cytokines delivered using Adenovirus vectors and
how they correlate with'the development of the immune response,
20 - After the individual cyt_okinés are‘analyzed, those that performed best
 are tested in combinations. Four groups of 30 8-week old mice are injected
subcutaneously with'a mixture of 5x10*i.p. of the selected GP variant vector
and 5x10* L.p. of up to 3 selected cytokine-expressing vectors (if fewer than 3
cytokine vectors are used, i.p. counts are made up with Ad-ﬁ-.GaI:‘- \(éctor). Six
25°  ‘mice from each group are saciificed at weeks 1, 2,4, 8and 16, and analyzed
' as described above. o " | '
' To verify the robust and reproducible nature of the immune response
to the GP vector and muitiple cytokines in different species, the experiment as
described above is réproduced in rabbits. ‘Five groups of six white New

30 . Zealand rabbits are injected into the thigh'muscle with one of the following
- vector combinations: the Ad-B-Gal vestor (10%ip), the selected GP vector (2.5
i : x.10° ipplus 7.5x105‘ip-of-Ad'-;ﬁ-G-al)f,‘ and three cytokine vector combinations
- {2.5x10° of each cytokine vector) plus the GP vector (2:5%10° ip), as described
- above. The animals are bled 2 days prior to %CCjnatiOn {pre-immune bleed)
35

and then according to the schedule described above. 510 10 mlof bicod wilj
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cggatcctta gcacttatct. gggacgatct gcggagcctg tgcctcttea gctaccaccg 2580 .
cttgagagac ttactcttga ttgtaacgag gattgtggaa ;cttetgggac ‘gcag %009640
' ggaagccct c weabmisbggt ggaat ctcct acagt at t-gg” agt caggaac taa%%é@%@oo
tgctgttaac ttgctcaatg ccacagccat agcagtagct gagtaa 2746 <210> "<Z11>
3417 <212> DNA <213> Artificial <220> sequence 15/72 2 May 2006 WO
03/.038057 PCTI Pégg@%%l%z Genﬁhar 740..ST25.txt  <223> Mdified
Env/ Tat / Rev/ Ne ¢ PiSSSERN-oAnRlydois psifomed ip & Smiler dashiantg dhag of t t at ccat t
ttcagaattg ggt giczgaeaaba@gagaata 60 ggcgttactc gacagaggag agcaagaaat
ggagccagt a gat cctaggc _tagagccctg. 120 aagcat cca ggaagtcagc ctaaaactgc
ttgtaccaat tgctattg 8"9&5%&8{'%% ?@'f@f@f h‘g'['i"l evpliops Fa aged indueuse@atiaacaaa
agccttagge at ctabblt aicgielss ik gqrasivr tRAGheiBRBEAEARAR IR IARNRoR! CCt caagy
cagt cagact. catca tL{t f‘t ct at caaa 300 gc_a taagta gtacatgtaa tgcaacctat

el o %P

acaaat agca at a3t Juanijesppnss gpih ingt HowRvehtalyah dedree gt ccat
agt aat cat a gaah@helg@pedssbatwean hufhdf and FRnae dpdRinas %ﬁ@ﬂ%ce@ﬂﬁ,t gat ag
act aat agaa agagc a agt%sgcaa 480 tgagagtgaa ggagaaatat cagcacttgt
ggagat gggg gt g%&@@ﬁ@gh%@@ pESeYyexneaments st n gofipnhgatia avigkings gct a
cagaaaaatt gt gggticamaicgtecs Mpk aivel &%uivﬂ@ﬁéﬁq%@sesgér?, gigadpdgraccacca
ctctattttg tgcat cagat acataat gtttgggcca

ctaaagcat 660 at gdt acaga ggtac
Caca: tgff;g tgt‘?&% . %ftgﬁi%’gg(g@é ngg)e Oémgﬁo@gg?ﬂﬂ'@ﬁ@ﬂaﬁ@t gaCtatg
aaaa Cah@cRpnapha pratafBihehtién for shedeRERgLd i cag
t at gggat ca aagcct aaag c?at gtgtaa 840 gattaacccc g@t cltg gt ﬁygg@?%'aaagt
‘gcactgattt gaagaat-gat actaatacca 900 atagtagtag cgggagaaag ataatggaga
aaggagagat aaaaaci@stinighd ieadiidertdAnd 188 6RSRARish A A A acRRIGRgcaga
aagaatatgc atttttttat aaacttgata 1020 a at actdaccagct
atacgttgac aagtt gt £9Rducling safe a2uengg :
agccaattcc catacat tpimatdhgmernR8did 140 ctggttttgec gattctaaaa tgtaataata
agacgttc t ggaacagga ccatgtacaa 1200 atgtcagcac agtacaatgt acacat ggaa
ttaggcc_:aﬁﬁa agt at caact caactgctgt 1260 taaatggcag tctggcagaa gaagaggtag
taattagat c tgccaat tier a6@AMANE itk Bf BomGihARAMRE He @?&ﬁ.—%&%ﬁ?%@%@%ﬁcca&t
ctgtagaaat taattgtaca agacccaaca 1380 acaatdcaag daaaagtatc at ccaga
gaggaccagg gadinal versigniod feavasgine yadors e eenstragieda These epmipdesc aageacat t
gtaacatiag ! asaahah: beGRATAER I Mve dohifiRARicAaIARRL MG aaaltaagag
aacaatttgg aaat aataaa acaataatct 1560 ttaagcagtc ctcaggaggggacccagaaa
ttgtaacgca cag@htgangdpiotayogireleugnd.eabgleamctort Dosetiter goalyid ianiceanhact gt
ttaatagtmc tt gibitt aad c@ _ o) act gaaggaa
gt gacacaat caccct cccactgg_g%gg?ggn@% lo@%%%%?feg@ [rg(g%g%%tgf‘ag% caggaagt ag
gaaaagcaat gt HEgaligvels etiamungtresnooes. 1Biffamnprovtas AO6CINAD 03/ 038057

PCT/ US02/ 3511345/ 7 at. t t t acag
ggctgctatt aacaégd‘%@ﬁ%é@%@%ﬁ’?@ﬁﬁ%ﬁ%@%ﬁ%@ '@ﬁ@a@’%{ E@%%@anoct g
gaggaggaga ‘t aBihiRRRAsPrass areagmarsh For safetostudied, aloba esdatittiona - gt agt aaaaa

togoaat Z_tgé S nerERnd ANGCSREBNbE ol gL RN DR BRRERR & oocacas
cgtcaat gac gcunfhinyglsden timgs tegrfecBaOlse have botgteachal)t BhaAy! gidtraengcaga -

Ceangeaget - coay andpefRR RGeS S REHE el RRHRES. Sonctaotce

tggggatttg gggttgctct ggaaaactca 2280 tttgcaccac tgctgtgcect tggaatgcta

gttggagt aa tagpatctglg daacadat it .2340° ggdat aacat gacctggatg gagtgggaca
gagaaatt aa cgg'ttactéa%'gﬁg:g@ﬁcg'ﬁé@a‘?ﬁ V actccttaat tgaagaatcg. caaaaccage

aagaaaagaa t gaacas@petifictembogineits 3AH06 gelistalasdatdagaed MDY bh@ t ggaat t ggt
tt_aacat‘ggc aaat%aacrtf;tht @gt atataga 2520 aattattcat aatgatagta ggaggcttgg
taggtttdag aalagret P NGEFgIsiupion gggscrbedindetahas tdeWytt agg cagggat at 't

caccattatc gtrt_-tca.ga‘crc cacct cccaa 2640

A _.C'_:'or.il's;_h‘;‘_(‘:trio'h:of relllif;atii)n-defgctwé adenovirél Vécc_ine_s.é ainst HIV

N AdETREZ
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t cccgagggg acccgacagg cccgaaggaa tagaagaaga aggt ggagag agagacagag 2700
acagat ccat tcgattagtg aacggatcct tagcacttat -ctgggacgat “ct gcgddgee’%8760
‘tgtgcctctt W8JBH03898AC cgcttgagag acttactcttd gattgtaacg agg?’? .%3%.2820
aacttctggg acgcaggggg tgggaagccc tcaaatattg gtggaatctc ctac 3 380
ggagt cagga gct aaagaat agtgctgtta gettgctcaa tgccacaget atagcagtag 2940

ct gaggggac agat aggg agaapt ag t gagc ttatagagct attcgccaca 3000
tacct agaag aat aagacg\é"agég‘%?@gﬁg’rdgégﬁg%= WAS£A8RTUtRY toggonandiog 3060
008000051 0 000L SURTG AR L O A AR 5o
agcaacacag cagc?%%@%ﬁ’f@f%ﬁh%a"g%ﬁ%c%méﬁigﬁ g‘@d’éN@glﬁWQLSMO
glgggttilc caglisuepamislyaguiotes by poAaRIaBILIRHARIAIEARHI 2 3300
gatcttagcg act%éettaaa} a%aaaﬁggg%,%gjactg%%a gctaattca cccaacga 3360
agacaagat a t ccTTURH Vit'89a iFHE be ﬁgOg@tBQ@ttD@OSUFBgmhtla@IMl? <210>

22 <211> 2950expradbidn dPNAINIRS Iial AntiddrisCrdl i+ ence. 2 2006 WD
03/ 038057 PCT/ L@g%/ 35112 Genghar. %%. §%@?§W§%&@%gﬁ\%ﬁ% ed Env/ Nef

from strain BHIDNShyaunpgegiciy ofihe adenqvitalyggeine. 4ashomybpa t at cagcact

t gt ggagat g ggoadpedagatabdata pagesied G el i )i ' tetgtagtg
ctacagaaaa att tg@gtg |1c§0 bacagt ct at 'f} _at Bﬁégg{t”gg’@g? g%@vggé‘%a%&é?agcaacca
ccactctatt tt d%& QLIS slapg Bumarineaung iwapensedn agigticagaisatinl t t ggg
ccacacat i ctginfig@mcc 240 acagacccca acccacaaga agtagtattg gtaaatgtga
cagaaaattt taacat gérﬂg 300  _aaaaatgaca tgg‘;ggaaca gat gcat gag gat at aat ca
gtttatggga tcaaagcdt'a286pevirahyretos: Ad-§. T wasaonstorcéat wdingl steitdgigi t t aa

agtgcact ga tt tspwiag&pthodefor cot@ 1 L a, at gat aat gg
agaaaggaga gat aa&@aggowqr “ gct gﬁﬁggagtggﬁrg%g mé%g@%ﬁ%%&%‘@gﬁé@gt gc
agaaagaat a t gdSETPEE N dofal aboyeq Reeflv, FcaRiiXboireshictmattagatsaafrorg aaat acca

gct at acgt t- gaersigEHID (L1 ( tat a_ aaggt atcct
ttgagccgﬁt tcccat acat (660 01? Q??g?%%?%d%cg%&cg%ﬁ%ﬁ% @%@@L&gﬁ’“ atgtaata
t

at a?tgac' caﬁ?ﬁﬁ’&é&gdgég enyRieRacen 160 4ful dergtiugm 420 aa@tggt:’@pm&idngtrﬁc acat g
gaat taggcc agivi@yps Ta ahaGull — a a aagagg
- tagtaattag atct c%éaat 840u" t@'? @?@g%% g%‘fagiﬁa%g‘eﬁé’ﬁaﬁt@g'gﬁéﬂgg%& gaacc
aat ct gt aga aaf®@ MbthegﬁenowabMMimmm vEctaAgRARAG Bt a siRgot at cc
agagaggacc aggaRaMAd-O8® wid . aaaaa a t g agacaagcac
attgtaacat ta tag?gncg 18%“:‘%‘2’235’3%?”9‘Egg%wwiﬁgga@%@@g@sgg&%at t aa
gagaacaat t tg@@ﬂf&ﬁEQ(uQm&déﬁa@amm Figlid 3810Ca gt cCt cagga ggggacccag -
aaat t gt agc gaacagt-t.t . aat t.gt ag gaattttt ctactgtaat tcaacacaac
tgtttaatag tactt ggﬁetse@g'gce %5?3@9 g‘iggwﬁggéi%%t@@éa&%ﬁﬁ atacact gaag
gaagt gacac aal'oneacidposiicn 79 tradigiedgaabilanapradmbertad ARPERI@idagcaggaag -
t aggaaaagc a - ctcceat t ggacaaat tagatgitca tcaaatatta
- caggget get a? %“gg@%’g’g’gﬁ_@égme&&{“&& %@'ﬁ% ‘%Cgﬁ(f&ﬁ'é@&i wa%j’zugttegmgtoat cttcagac
ctggaggagg agut/atQREG-LI¢EyurgdeBat Dgg%eqaé}%%%amgbﬁé ﬁﬁ?ét?& .8Agdt agt aa
aaatt gaacc aty gr%{l &@go igcaccc_acqa_.ag.gcaaagag agagt ggtg cagact agtg
cagt g?g;:l a%é‘ggt 33&@285] ﬁB@W@'@d@BU@cﬁﬁ.gggagg'a?c?gg?a?c a;:t at gggcg
cagcg ‘gacgct gpfgp THEY Geegracaattatt gt ctggtata gtgcagcagce
agaacaattt gctga%ggct_ 1680Tl%%%agﬂﬁa?%gg%hﬁ?%%gggm@d/ 0802/ 35112
Genphar . 740. SPPWPHe resitietipn pheyaessushgsattat | apdtEoRahé ligReditothegg

gcat caagca gehegd at oot gg: ag. atagct aaag, gat caacagc
tcctggggat tt gggtg tgggthef%% gggg%gglgﬁ Pc%{‘ggg%é@"@é’& Jf’ﬁ?rgb’gﬁ’?jt ggaat g

ctagttggag taderyilectaAdgaiicipa ttt ggaat aa cat gacct gg at ggagt ggg
acagagaaat taacaattac acaagcttaa tacactcctt aattgaagaa tcgcaaaacc
agcaagaaaa gaatgaacaa gaattattgg aattagataa atgggcaagt ttgtggaatt
ggtttadPat adtaaaltgg/EANTYiat a t aaaattatt - cataat gata gtaggaggcet
tggtaggttt aagaatagtt tftgctgtac tttctgtagt at agagtt aggcagggat
attcaccatt at cgtt'?'gaq‘;—éer 3‘,}9“8‘"?3 vector, Ad-chEmACﬂ]g%-G. was constructed to
’ carry coding sequences for multiple HIV antigens including a modified Env

| {gp160) with deletion of the cleavage site between gpf _2(_)‘and gp41 and the_
- cytosolic domain and Gag proteins, and three different cytokines (IL-2 with

silent mutgtfon CTA to CTT at amino acid position 79 to delete the Xbal site, -

3
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1740 1800

gggacccgac

cattcgatt a Wogmessgsgat ccttagcact tatctgggag 2280 gatct gcg]g@r?%;sqltl?cct

cttcagctac
gggacgcagg
ggagct aaag
gacagat agg
aagaat aaga
gt agt gt ggt
at ggggt ggg
cagcagct aa
ttccagtcac
gccactttt®
ccctgattag
<211> 2747

1860 1920 1980 2040 2100 2160‘acccacctcc Cfﬁh ChHgag '
aggcccgaag gaat agaaga agaaggtgga .2220- gagagagaca gagacagatc

caccgcttga gagacttact cttgattgta 2340 acgaggattg tggaacttct

gggt gggaag ccctcaaata ttggt ggaat 2400 ctcctacagt attggagtca

aataqtgctg tta ctt caat gccaca 2460 ctat agcag tagct gaggg
gtt H‘?Fa’g@a‘ﬁ GMgpad er@eveté@ra@pweaon Ogﬂ’IGdﬂW@@baemtdacct ag
cag FEeTeleo) %@g} aaaa

c(%?]egct gt ag%(égl Cg’g‘g‘g'%g%g?}"é@g% o ac agc ag c Ig)fgsggcag

agcafg aadene\fabeestaraghiaalesige i bejieeadd beeaﬁt@ttt eywoee ligh agcaaca
caatQgt gggt t
CocleElloct Oh SPELITe LRABRARAS 3ng DM ARRARAAAH SPERI0, |
aaafoienga dnyyoeasaicity gf t’m&@glgn@\alai vaR8Be. teabbenbysa cgaagacaag

P e e

Mbdi fi ed

Env/ Tat. from scap@ble dlelicitingstady t@mawanmngoespamtagangs agdiadtd-tdt t

ttcagaattg

- PCT/ US02/ 35112

ggagccagt a
ttgtacca é
agccttagg

_cagt-cagact
acaaat agca
~agtaatcata
act aat agaa.
ggagat gggg g
cagaaaaatt -
t agaacagas

ctggttttge

) ggt acat aat
actctgtgtt

20

2.5

30

35

a tagcagaata 60 19/72 2 May 2006 WO 03/ 038057
np \ar . 740. ST25. t xt ggcgttactc gacagaggag agcaagaaat

gat cct agie adegavca cegmi Aﬁ-chE'ém E”e@, oagktaged gdiagaact gc

A T T N

cat Efamagwas arstdesanmmﬁa dat) agoeegt Brwryathgtseqnénﬁ;bmm gnafcct at

onaraaa habAR Al b ARAElsE Al bl srbov B g

gaal
ag agodfiethp dulsg tigoaaendeganaodiof thedgeanage id (REKR BEQ ﬂ]

cacca tcctt t aqgt gct a
A ek LR R g P e
aaim 610 @ﬁﬁ@?@ﬂé aglengt?qemeeaey nbdlabttiCa pbsitibi PEsEaggcC
a ct aaaacca agg caaccacca
ot 1500 a0 ther B0 SR e s yEH oo G-Rsinh S0 NI eAG esagied
agtibfoasagght ehﬁQE@ge’gﬁrg ofthraddadadml genome using a shuttle Vector.
. DNA sequence of this modified Env (E"ACAT (BH10) [SEQ ID.NO: 16] and
that of the full length Gag [SEQ D NO: 17] (amino acid sequence of which is
- SEQ ID NO: 18, Figure 41B ) are shown in Figures 40 and 41A. respectively.
These two HIV antigens are expressed separately from a CMV.

gat

promoter via a retroviral splicing donor {SD) and acceptor (SA) mechanism at
two sphcmg acceptor sites, .SAq, and SAz To facrlltate efﬁment clonmg of
-}__vanous gene fragments a c{omng vector SD/SA1 2.3 was constructed fo
'tnclude a retrov;ral SD srte and muItlpIe retrovrral SA sstes SA,, SAZ, SA3 and., .
SA4 ln th:s examp!e the SD and SA S|tes were denved from Moloney murine "
_ "Ieukemla \nrus (MMLV) and therr sequences are shown below
' SD srte (MMLV nt 204—21 0) AGGTAAG [SEQ ID NO 72], and
‘ SA1.4 srte (MMLV nt 560-568) CTGC.TGCAG [SEQ ID NO: 73],
'Each of the SD sﬁe and the SA1, SAz, SAa and SA4 (SA1.4) srtes whfch share
the same sequence was mserted lnto the multrple c[cntng srte of a clomng |

o vector pSP73 by usrng standard PCR mutagenesrs As lllustnated rn F.gure

| 37, SA1 was mserted mmed:ately dOWnstream from SD sxte followed by SA,,
_ 'SAsand SA4 To test the Ievels of expre3510n of Mmultipte. genes via, the SD/SA
) mechanlsm the GFP (green fluorescence protein) gene was Inserted between
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cat aagaggt

tct ggcagaa aatagtacag acaatacaag
ctttaaaaca VAPHESAgC

ctctattttg
aaaattttaa
gcactgattt
aagaat at gc

‘gtatcctttg

t ggaacagga
gaagaggt ag
taattgtaca
caagcacat ts
aaat aat aad
~acacaact gt
act gaaggaa
‘aatattacag -
t gcagaat aa

ggt ggt aat a
gt agt aaaaa

720 780 1840 900

1500 1560

15

20

25+ -

30

aaggt gcaga agataatgat ctgtccaaag gattctaaaa agm?%b@t

aaaaagtate gaaaaatagg aaat at gaga

ttaagcagtc ctcaggdggy aatttttcta Chef/aadalisas
cacatgcctg tgtacccaca gaccccaacc

t gcat cagat gctaaagcat |
at t at gggat ca aagcct aaag ccat gt gt aa
e o e ggga at aaaaaactgc tctttcaata
gt%ﬁg?%ﬂt aed atte-RAadbpea mtiaat acct cagt ca

ot DL T AP ARy PAd Sfor 3

tession datelcinttiete fhatGes RCUP .54yt aat aat a agacgttcaa
gggtcﬁ?ac acacat t agtatcaact caactgctgt
taatt aga?‘g\l‘%

EGURIPR Enendingae ARA] arek Gecwededosartgintotat

I acaat
S?Zamc PN °*@mc§$§§ﬁ?§amat AR 8o 0GR TR BRu
acaa‘(ﬁaaf Wesd gé gﬂ@a?@ﬁ%and:ﬁ@tfra’gﬂmﬁ corghiginggggg

ttaa‘"agwent:ltmj waS RSl o drin By g@%ﬁ%ﬁ@ﬂé{f %%ﬁ@gqa a

aacaaatt at -aaacat gt ggcaggaagt ag LEi

gc AROLQREE-gnecEREAT 4G dagmm)gegameeaabrscceﬁsﬂé%ca

t
dagag (s 36iot GO Evi Rk reliowiah SOt ot aa
t? Sg%gg &rr?a@gegmregrug:atedmsragcté@?m@@@at ¢20 480 540 600 660

1620 1%%@%”5%%90 080u!t|p % f'n%)mur%-gt?mulgt%?so mcilu?::hzn% 11__123(?\,%1 1440
‘a silent mutation caused by deletion of Xba | site), INF-y, and GMCSF, were
inserted into E1 region of the adenoviral genome usmg a shuttle vector.

- These three immuno-stimulators are expressed separately from another CMV
promoter via a retroviral splicing donor (SD) and acceptor (SA) mechanism at
three splicing acceptor sites, SA,, SA;z, and SA;. The shuttle vector produced |

- is designated pLAd-3C (Figure 17B),

Both pRAG-ORF6-cmv- E"ACAT®™-G and pLAd-3C were linearized

- using appropriate restriction enzymes such as Xba | and EcoR| and ligated to
the backbone of the aderiovirus (Figure 4B), resultlng in the recombinant
adenoviral vector .ﬂ\d-BC/E‘“ACATG‘m

Ad-3C/E"ACAT®. T.R-G
Yet another adenovrral vector Ad-3C/E'“ACA * T.R-G, was

' constructed to carry coding sequences for muItupIe HIV antlgens from ‘straiin
pNL4-3 (Accessron No: M19921) mcludrng a modrf ed Env (gp160 with -

3)

o ‘deietlon of the cleavage site and the cytop!asmlc domaln of 33 amino acnds in

| length) full length Rev and Gag protems and three dlfferent cytok:nes (IL-2
' wrth salent mutation CTA to CTT at ammo ‘acid pOSIt!Oﬂ 79 fo delete the Xbal
srte INF-/y, and GMCSF) in the same vector Expressron of the HIV antlgens .
and the cytokines is separately controfled by promoters located in dlfferent
reg:ons of the adenov:ral vector Thus desrgn 1s beheved to be abie to ensure

" “high'level expressron of both the viral antlgens and the immuno-stimulators

'VI'and to énhance i lmmunogemcrty of the adenovrral vaccme As shown by
"expenmental data presented in the next sect:on thls adenov:ra! vector is
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1860 1920 1980 20/ 72 2 May 2006 WO 03/ 038057 .PCT/ US@Z/_SSl_lé 06
Genphar. 740. ST25. t xt caaagagaag agt ggt gcag .act agt gcag t ggg M%Yg?é]

agctttgttc wWoteggsgosTt 2040 tgggagcagc aggaagcact at 099C9CgrhihH izgac
gctgacggta caggccagac 2100 aattattgtc tggtatagtg cagcagcaga acaattigct
gagggct att gaggcgcaac 2160 agcatctgtt gcaactcaca gtctggggca tcaagcagct

ccaggcaaga atcc t ggaaagat a cct aaaggat caacagctcc tggggatttg
gggt t gct ct ggaa’-g C L%O%éﬁng ?@W@%?WQFWSQ Yaguithals bgaigdttdlgagt aa
taaat ctct g gaacanfigens. 2340 ggaat aacat gacct ggat g gagt gggaca gagaaattaa
caattacaca agcttaat afhez-4 0 actccttaat tgaagagtcg caaaaccagc aagaaaagaa
t gaacaagaa ttattggaat’ Q‘%’GW‘? é(@%??&&é’t%fg Gt T(RIG! ggaeadisygtict Laagat aac

catagitit i soct gigeitt oeen -t o dg: aas T acd 1l Ao BRl G eRRaei o
C

gtttcagacc cac %g&'fé?%“@%@ﬂﬁ i @bave cidiefagihe ceqgmeg 9o HYpagaaga
aggt ggagag agagsiaigsdl t cAEGRBA aac t tagcacttat
ctggtaa 2747 <2102, 24 <2116'> 258?‘9@1§§%%g%wﬁﬂﬂ%%%;f‘%ﬁgﬁ)Vi‘%‘?quence
t<2 t20> <2 t2?>t I\/dﬂ?q'ieébtolﬂ‘ﬂﬁte &Wﬂggmeg&ac@@g;ﬁm msaa?mtg?gtgngﬁ%g??ga?a

at cagcact t gt ggRgRLEIIAGBSHIAT gGt cC; a gat g
atctgtagtg ct a@g@g&?& a?tt p%)g@ §§§g§€7 z%g%gggg?%@ﬁ'ga?@@@dg%@%e'@ ¥ gt ggaag
gaagcaacca ccact tAge -8. iglengiht ardihes AdieipatPsaqaeaaat acat
aat gttt ggip ccacneadiSEfimy c acccacaaga agtagtattg
' gtaaatgtga cag aaatlﬁz taegfgg{ gﬁggeé d%ﬁﬁ’gﬁ@%@@ﬁ@%&ﬂﬁe%ﬂ@@at gag
_g?E at ??:ca,gt:. '&é‘éﬁ"jetﬁfa@gw af the@dermira bgHr@t h@m@aﬁ?éﬁmt /ef[;;fd,‘-_act ct gt
gttagtttaa agtgcact gRedd th@adgoal. aata cc ag_t agcgggaga
at gat aat gg agaa%ggézqga.gat aaaagga@t,%% ar?%%@%??“t sgﬂﬁfﬁiff%ﬁ%@@ccwgcat aaga
g O O s, %@mwmmwdm?m by 2006 0 he et act
gat act acca gct ak@scstit .

PCT/ US02/.35112. Genﬁllalrn.g%go. sfé%%'%-%é’i%%%%? “Pc*g’PF'&df&Et&r Bgdueast cca
aaggt at cdf t t ghgleegasted pRAGEIAAT T BRIG (Baar: THIONIGdqhet @oGRbERL
aaat gt aata at 4 Gaat ccatgta caaat gt cag cacagtacaa
tgtacacatg g agl'?tg Z’ggﬁ:edc%ﬁag%;@ ienggg?%%@ﬂw B IPNR (] issshovondyca
- gaagaagagg t adtiguret4g amaﬁgd@ﬁmoam-ﬁé’@%ﬂéésaoﬁﬁ&ﬁﬁﬁé@%?@%g%ﬁtﬁﬁ}a

cagct gaacc aatgGrLat af gt_acaagaccca acaacaat ac aagadaaagt
tttgttacaa t agﬁg}aa%a%gfo &E‘gc‘gag:gﬁ@t (5.)7]553& Qg i g wres il Atamd 1B agat agat

aaaacaat aa t ctrespestiesdy.gt cct cagga aatt gt ggag gggaattttt ctactgtaat

aat agt ac% ggagt act;@ag t caaat ccatmgcaggga t aaaacaaat tataaacatg

at ccgt at cc ~agagagg abh ad.ArGghdptat-3 cgagca
‘age es 8@83@%@ PRAYICAGYEAT . RLE 3CATIAG

agcaaat aa 93978y a3/d InbAAARAIHA o RIRRCASRRSRELL Bl adc cacRot L1 L

tcaacacaac tgtttaatag tacttggttt :
t ggcaggaag t aGGaBkR "Qééﬁctfoélnegbankbom:oﬁaé@ﬁem\ﬂ%(ﬁ@%'4@%&@&&&@&?.‘

tcaaatatta cagggghgahnattaacaa t ta atagcaacaa tgagtccgag-
atcttcagac ct ggag%%%’n%céﬁﬁ?ﬁégv%zg%%g&ﬁ ACATHTR-G.

25 &) AETAV,, AC AR TRALZGIL? L
T Yet another adenoviral vector, Ad-E™AV, , AC AT”.TLR!G-.ILE, ZWas
- constructed to carry coding sequences for multiple.'Hl\V'anfiQen‘s"f'ro"rn HiV-1
strain pNL4-3. The sequence from HIV-1 strain pNL4-3 that-éncodés
Envigp160 (nucleotide position 6221-8686) was modified to delets e
sequences encoding the V1 and V2 loops at position 6602-6796 ntarnid insert -
.. Aucleotide sequence GGA GCT GGT [SEQ'ID NO: 1 2] that encodes amino
acid sequence GAG [SEQ ID NO: 13]. This HIV Envigp160 was-also modified
o delete the cleavage site.encoded by nucieotide at position 7736-7747 (AC)

- 30

.- and the 33-aa cytosolic domain encoded by nucleotide at position 8687-8785
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acccacca aggcaaaga getttgttcc ttgggttctt ctgacggtac ag 9ReR
ggggct attg aggcgcagcg agat at gagg at at aaat at aaagt-agt aa_aaat?é@cc
~attaggagta VWaRgpAG839t g cagagagaaa aaagagcagt ‘-gggaat agga ‘P&Té'éﬁﬁéfésuz
gggagcagca. ggaagcact a t gggcgcagc gt caat gacg attattgtct gogt
agcagcagaa caatttgctg gcatctgttg caactcacag tctggggcat caagcagctc
caggcaagaa tcct @gg& g’tt ctctg gaaaact c.-at‘ aaatctctgg aacagatttg
aatt acacaa gct tf gt °"§ o eRGRsIGading fulldengty ey (R) ayat BditqTpar

aaagatac ct asnGMiceRWAIRIEEN MG99PIH 9 ) L 95a5CRRL Jet gtacct t
ggaat gct ag ttggagtaat gaat aacaté acct ggat gé ,aé@%@ﬁ&?%ﬁfaaﬂ%g?af
ctccttaatt gaad®BPEgesagRsiviipoectopidhgeqiencagatedval Big igepagtttg

tggtt t i AAC gt aggcttggt aggtttaaga
aagti it g ctgract e At LAy sEe i Bl s Bbu i accat 1 at oo
tttcagaccd acct cccaﬂﬂdﬁion@@glggag(with@c?teﬁa‘tgg@ﬁ@g@ggggat g??{deggg,ggﬁ@gﬁag

t a ga t.ccalt cqga a a | agcal : _
Lo00acaate Lgcongnes SECOR QT e) val hesha Bowasitagn e ne vodbed soy 660 720
780 840 900 Bo#the ERWIfleHIHE andilul aréaﬁﬁeséea@%gal%@@fﬂé?@lgyégmz220 2280
1560 1620 16?9)"5%%40 1800. 1860 1920 1980 2040 ‘
g

" oAl sPli2ongy 3LrtAcceBiga Y ceachenisat att t gg 2400
: Sgga? ctoc ;gtrgiaﬂit:igg gaciptargges] S, aNABIISAITHE SHEHAYedbl H6kicaatis 2460

B e TR R e
‘tatagagcta ttcgecacgéquhedditdBmg A-230T 8 WMo HUARARds IR) SL96LE,2280 taa
2583 Xba | site, DNA SEQ ID NO: 15) and Gag from HIV-1 strain BH10 (nt 112-
1650, DNA SEQ ID NO: 17) were inserted into E4 region of the adenoviral
genome using a shuttle vector. These two proteins are expressed separately
15 from a CMV promoter via a retroviral splicing donor (SD) and accéptor (SA)‘
“mechanism at two splicing acceptor sites, SA; and SA,. The shuttle vector
*produced is designated pRAd-ORFB-‘G.ILz (Figure 19B). |
 Both pLAd-cmv- E"AV;  AC AT.T.R-G and pRAG-ORF6-G.IL2 were
linearized using appropriate restriction enzymes and ligated to'the backbone
20 . of the adenovirus (Figure 4B), resulting in the recombinant adenoviral vector
Ad-E™AV: 2 AC AT.T.R-G/GIL2. o

5) Ad-ETAC.T.RN/G.IL2 _
' Yet another adenoviral vector, Ad-E"AC.T.R. N/G.IL2, was constructed N
25 to carry coding séque‘nces for multiple HIV antigens from HIV-1 strain BH10.
| The sequehce from ‘HIV,—‘l -strain BH10 that encodes full Iength"Ehv/gp1 60
(nucleotide position 5580-8150), Tat, Rev, and Nef was modified by deleting '
the sequence encoding the cleavage site of Env and inserting & Spel " _ |
restriction site. DNA sequence of this insert [SEQ ID:NO* 21] is ‘shown in
30 . Figure 44, and was inserted into the left end (E1 region) of the adenoviral
| genorﬁe using a shuttle vector, resulting in-a shuttle vector pLAd-E"AC. T.R.N
.. {Figure 20. C o ' R
" Both pLAG:E™AC.T.R.N and PRAJ-ORF6-G.IL2 (Figure 198) were
. linearized ‘-u_sing appropriate restriction en'zymes"arid'iigét'e'd:'fdzthéfbégﬁbbn_e ‘
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<210> 25 <211> 108 <212> DNA <213> Human i nmunodef i ci ency uz<0 ype 1
<400> 25 tgtacaagac ccaacaacaa tacaagaaaa agtatcegta thagaéi}é agggaga

60 gcatttgwolvamsaggaaa aat aggaaat at gayacaag cacattgt 1@gy, /fl%&ﬂf 36
<211> 105 <212> DNA <213> Human i munodefici'ency virus type 1 <4C§b

t gt accagac ct aacaacaa t acaagaaaa agt gt acgt a t aggaccagg acaaacattc 60

tatgcaacag gt gat a&gﬁggat ata acaggcac attgt 105 <210> 27 <211> 105
<212> DNA <213>°Higden Hfiglﬁfec? pulfing insthe yenembinasdsderdiiralyeaiogagac

ccaacaat aa t acaagad@ae PAINGaRgIa taggaccagg acaagcattc 60 tatgcaacag
gagaaat aat aggagat ata agacaagcac attgt 105 <210> 28 <211> 102 <212> DNA

<213> Human i munodeficiency virus type 1 23/72 2 May 2006 WO 03/ 038057

PCTI US02/ 35112 @ﬁnph EZﬁQNS/EZE txt <400> .28 tgcacaaggc cctacaacaa
t at aagacaa. aggaccccca taggactagg gcaagcactc 60 tatacaacaa 'gaagaataga

agat at aaga Sagagcacat Yetwomﬁﬂadﬁiﬁ@i?am&ctoﬁlh@“&@ﬁfe t21e3s ERsraddd 3, HUman.
I mmunodefi ci encg VII’ Esége 1 <481)00> 29 tgtaccagac cctccaccaa tacaagaaca
agt at acgt a t aggHee; amg fnees orgepltinlg H a%ttgags @al@atﬂ‘dﬂa%ttauaaya@at ata

agaaaagcat atthhélﬁlﬁ]usﬁdd}?orﬁﬂlv-ﬁ%%mé%thégér%ﬁdQ% @%; ggﬁ%
|nnunodef|0|enc ANAL] ﬁ é <400> 30 tgtacaagac ccaaCaacaa tacaagaaaa
agaat atctt taggBt gg%tﬁféé’@é oh 3PRA-E 6. Withipercsding dlogalgseauenae), AgyRgacat c

- agaaaggcac attgandmmlﬂkhf%ﬂ by<ddldiing WWdseq QE'@{E
I munodef i 6I ency vir Si é <400> gl tsgef. ;:%ége;s ac c ét aacC !%gég%gaaaa
agtataacttottgcA&R 't]? ae %&8 inggyting aﬁgglarﬁéfagﬂogtsgaaMeca@gagaﬂ ata
agacaagcac attghlskﬁénﬁ&@m% 25Pis Lhow Artificial
sequence 24/ 72 szl \Vay 2006 1O 057 Sl RcEiofif 45 é‘%ﬁ's@%ﬁﬁg MO sT25. t xt
<220> <223> EAY G (F1fagion)-of thaRdempvird @esome using a shiuttle vector, resultlng
: -in a shuttle vector pLAd-E™AC.N (Figure 21). S

Both pLAJ-E"AC.N and pRAJ-ORF6-G.IL2 (Figure 198) were
15 linearized using appropriate restriction enzymes and ligated to the backbone "
~ of the adenovirus (Figure 4B), resulting in the rét:ombinantfédéno'viral- vector
- AdETACNGM2.

7 Ad-ETACAT™.T/G.L2
20 - Yetanother adenoviral vector, Ad-E"AC AT*®.T/G.IL2, was
constructed to carry coding sequences for multiple HIV antlgens from’ HIV—1
straln BH10. The sequence from HIV-1 strain BH10 that encodes full Iength
Envigp160 {nucleotide position 5580-8150) was modified by deletmg the
sequence encoding the cleavage site and a 300 nt sequence encoding the
25 cytosolic domain, but stilt including sequence forfull length Tat (T). DNA
~.= sequence of this insert [SEQ ID NO: 23] is shown in Figure 46, and was
‘ 1nserted into the left end (E1 region) of the adenoviral genome usmg a shuttle
- .- vector, resuiting in'a shuttle vector pLAd-E™AC AT®%T (Figure 22).
| ' «BOth PLAA-E™AC AT*™.T and pRAG-ORF6-G.IL2 (Flgure 193) were
' 30 Ilneanzed using appropriate restriction enzymes and I:gated to the backbone
- of the adenovirus (Figure 4B) resultmg in the recombmant adenowra! vector
Ad—E“‘AC AT3°° T/G. 1|_2 - '

8 Ad-smzx‘c/sﬁdc* e
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<400> 32 atgagagtga aggagaaata tcagcacttg 't ggagat g'gg*-- gagt ggagat gaﬁ)%%caccatg

ctccttggga tgttgatgat ctgtagtget acagaaaaat .tgtgggtcac agt ctdd

' ggggt acct g Wt8@3sagfga agcaaccacc actctatt’ts .gtgcatcaga tgctﬂg@% 35112
C

t at gat acag
ccacaagaag
gt agaacaga
aaat t aaccc
t gt ccaaagg
gt acaatgta
at agt acagc
aat at gagac
ggaacagga

gccaatttc

agagcatttg
gt acgt at ag
acaaggccct
t ct at gcaac
gaat agaaga
ttgtggatcc

aacaggt ggg a

agaaaggcac
aaagt at aag
‘gt accagacc
gagaaat aat
ct cgggaaca
agagaacaat
gaaattgtaa c
ctgtttaajp

May 2006 WO 03/ 038057 PCT/ US02/ 35112 Genphar . 740. ST25. t xt

- caat caccct
caat gt at gc

20

25

30

aggtacataa tgtttgggcc acacatgcct -gtgtacccac agac

‘tagtattggt aaatgtgaca gaaaatttta ‘acat gt ggaa aaat gacatg

gat c _aaagcct aaa gccatgtgta

RlaAdE"4E{ BT was constucted e
t at catry cmmgg@ez@ah&@scf@ma;we%a@%t &i.ﬁ&f@]wf?fmﬁlﬁ?q s caat

;:3; gbggg?be 8‘%‘%‘%&2 gcagaag aagaggt a 't

a@matﬁ% Ughaite@cmgum@gmc aggg

A m“i"%ﬁ“&?a‘%%‘fﬁ’é‘i%a?‘é?i%? PRAGE R Mo lis:
c ag&'@ﬁ%?‘ggy Pgéﬁ%@&tsgquw&wa@aﬁ theoclenage aite.C E)a!ﬁ&ac aaga

tt a@ambﬁék%ﬁﬁéﬁﬂi%@inﬂ§ﬁ@9@% %ﬁ%as?@gﬁtl §Figt gg a%@gt

gacca gaca aacattctat gcaacaggtg caagc
ac¥ T@ctaa (Egtreqna)ocgfalga mm@@hom@tuamgt@g aa
aggggﬁﬁgk@ acccccat ag
gt at acgt at&trgtg'gaﬁ@aiai'gaa @gtgeg‘g W%@?@@g&d 288hgt at t ct
t gt acaagke Didg gegﬁeltcbtenb@duﬂg:ﬂﬂcrﬁ@jmémﬂp 1) [ Vo k|
aggaccagg

att ﬁggg%oq%@g[&é%g% agaagcata agaatatc

eglep Q&eg?@ea@\arﬁha@w@e gejag ashitia

gatmg@aae@.:rtnrtgaagn@mag@ct@ﬁwgbtr% E"Q @%ﬂg% gcact ct at
ctccaccaat at a agacat aaca ccaacaacaa acaagaaaa

aggagac&oth Plefidh ggé%gg DRFGENAC atent isapaiced agiagicat t gt -
Lt T A0 A mBC AR Je Ol AR BICERG ot BiER et

gg'eaat aa taaaacaata a
HiR 48), resyiting iythe rocyisindrt tietmArabicgtadd ETAE a2

gt acttggtt taatagtact tggagtacta aagggtcaaa taacact gaa 25/ 72
ggaagt gaca
ccéat gcAgeFE v da@dr-2aa tt at aaacat gt ggcaggaa 1740 - gt aggaaaag

ccctccc¢ttc qheg’_gaacaaa tta ttc atcaaatatt 1800
ano denoviral vec o d-E™V3™/G.IL-2, was constructed to

carry coding sequences for madified HIV-1 Env having multi-clade v3 !oops
and Gag, and IL-2. Sequences encoding V3 loop from clade B, A, C,D, E, F,
and G within Group M of HiV-1 are shown in Figure 48. As shown in Figure
48, for clade B (HIV-1 strain BH10) DNA sequence encoding V3 Ioop, nt 885-
992 [SEQ ID NO: 25], was chosen. In this pariicular embodnment forclade A
(HIV-1 strain 192UG037WHO.01083hED} DNA sequence encoding V3 Ioop,
- nt 888-992 [SEQ ID NO: 26], was chosen. For clade C. (HIV-1 stram ‘
E 1928R025WHQ 01093hED) DNA sequence encoding V3 loop, nt 876-980
[SEQ ID NO: 27], was chosen. For clade D (HIV-1 strain 192UG024.2) DNA

t gcat gagga, tataatc t
cact ct gt gat ?V"?é)

'_ _ _Sequence encoding’_vs loop, nt-888-988 [SEQ ID NO: 28], was chosen. For
clade E (HIV-1 strain 193THS76.17) DNA sequence encoding V3 loop, nt 894-

| 998 [SEQ ID NO: 29], was chosen. For ciade F (HIV-1 strain 193BR020.1 7)
N DNA sequence encod:ng V3 I00p, nt 888-992 [SEQ iD NO: 30], was chosen. -
For clade G (HIV—1 sfrain 192RU131.9) DNA sequence encodmg V3 loop, nt
885-989 [SEQ ID NO: 31] was chosen,
"The DNA sequences encoding V3 loops from HIV clade A CDEF,
and G were l:gated by PCR to form a single fragment contammg muituclade V3
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acagggctgc tattaacaag agat ggtggt aatagcaaca atgagtcega gat cgﬁ\%%g%o%%o
cct ggaggag gagat at gag ggacaattgg agaagt gaat .t at at-aaata taaa t 920
aaaat t gaac W @3aggEYt agcacccacc aaggcaaaga’ gaagagt ggt gca?%q.g%g%sé 80
gcagt gggaa taggagcttt gttccttggg ttcttgggag €agcaggaag cactat “2040
gcagcgt caa tgacgct gac ggtacaggcc agacaattat tgtctggtat agtgcagcag 2100

cagaacaatt tgctgagggg .tattgaggcg caacagcatc tgttgcaact cacagtctgg 2160
ggcat caagc agcti‘g(@%ggéma%’ﬁa{g&‘g@?% 9es%)Y 3 lp0na rgat thelk coanaie vt dadesage 2220

‘ctectgggga tit gl Bigeké SEOTHRR V3 168 b IRAISEAS 1<Ikaby 85 RbihaPRAMe 2280

gctagttgga gtaataaatc tctggaacag atttggaata acatgacctg gat ggagtgg 2340
gacagagaaa ttadgsang Qfé@%i@@ﬂ?(g the elerrd V2 loopa frorgdiatsaA. 43 dy Fadaamd 2400

cagcaagaaa agadd gaRGAseHEAieAYS hopdRbhbagatl @ aat gggcaag tttgtggaat 2460
tggtttaaca_ taacaaatt gCtgaE’g'gt at at aaaat cgt ggctgctgct gctcéctgetc 2520
2]

tccctct cee t cet ccagfigur frate apregess r@eng@tiog 6@ ligated-maBladeddd > 853

<212> PRT <213 i focad al | 20>, < i fi eny. W th
mul ti - cl ade VS?cl’oggtdg P%%dﬁ%%gﬁ}gt K'rag'%@é’l“’ E%ﬁwgéédd%%a %X‘HW?-# s Leu Trp
Arg Trp Ay Tr@pheof cade 8.0A4 BustrateddnyFigme 24peadhenf theperd fyaguisdntd eu Met |l e

VI Trp Lys @ 3 dho 88 chteidih i bobitbid fonipastl ol EfrendG vash W Ly

Ala Tyr Asp Thind@idyalisampiied 0y FER asidy dagt d0AGaWMBA880 primBESTistéddr/ 35112

Val His Vals, i Val Pro5ThrtAsp Pro Asn 65 70 75
80 Pro GAI?“GI uﬁ?&f‘ﬁ%ﬁ*@lﬁ“‘%}gfﬁ%@hg@ ?’iﬁﬂ‘?%é’%ﬁ‘&s{ﬁﬁ% ‘Asn Met Trp 85 90
95 Lys Asn Asp Met iVal G u Gdenhtre:Hi s 93 C #ep ohihe |1 e ser Leu Trp 100 105

110 Asp G n ser Leu Lys Pro s Val Ly ey ghr Pro Leu Cys val Gy 115
120 125 Ala Gy Ser* Cys Asn %/W'e@&g- Va|%°|lf‘?§°1€|f°fc§°r§eﬁi 3dkys Pro Lys Val

130 135 140 Ser Phe G u Pro ldxtenBion: | | @2PCsorfymircys Ala Pro Ala Ay Phe Ala

145 150 155 160 Il e Leu Lys_%s dAsn Asn Lys Thr Phe Asn Ay Thr Ay Pro Cys
Thr 165 170 175 Asn Val Ser 'A% 94€%a n oys Thr His Ay Ile Arg Pro Val

Va: Selr 1|580 185 1gmemcR®rmmeenczlsmm3uodim dﬂﬁymai@wéﬁiga%dawiﬁ u GhU G:u
Val Val Ile 195.200 20 0. Ser e Thr Asp Asn a Lys Thr Ile
Ile val dn. Lef ""ﬂd'sﬁj!g’%o'zm*ﬂ@ﬁ- @é}&épr@’ﬁtsl@@%vﬂ@wﬁf Arg Pro
Asn Asn Asn Thelads & and Zow@d0niRabogdifed, Yigats®and hephied Hér-;f{)lﬁjﬁn e Ay Pro
Gy Arg Al'a Phe Val 1Thr Ile, 245 é,SO 2%‘? Ay Lys Ile Ay Asn_ Met Arg Gn
Ala Hs Oys LU 1AM 415 sheivg in Bigyre 44 pragydiiapnad/e fredmest nSimiiariar g Lys

Ser Val Arg |l®2pCRbrEMEt Ghobdidanthd I AER WAL 8ar As
_ g dpréut Ghob lgﬂhér ﬁﬁate@\?lc%)ggogg%d% bgan%w%_ﬁeﬁgri‘%te % Asﬁ

,lo\lsﬁ ll'lhre 2Py Asygsil I efifﬁArrgSG n QA a'd'Hiis S 30 :
g Ly$iSRrimars 54ng & pedugig LA fragment and eigdgp@nd G using
primers 9 and 12 (Figure 24), producing a F/G fragment. ‘
Still referring to Figure 24, the A/C and D/E fragments were ligated by
- PCR using prirh_erg 1and 8 and cloned into a vector at EcoRl and BamH! -
| S|tes ];he FiG fragmen_t was restriction digested with BamH1 and Xbal and
25 . fused ygith_th_e seqipeqc_;e NC/DIE to generate the multi—Clade‘sequen_ce '
CACDEESMAM.
- ‘To generate fwo repeats of the multi-clade ACDEFG:,seq_ue'race, the:
final__l?(_;_ﬁ grqduct_encocling jhe__niulthc!ade AC_DEFG sequence waé_, restriction
- dtgested with Aval (at primer 1 ‘and7112) and re-ligéte_d head-to-tail, yielding the
30 y tworepeat multiclade sequence 2x V3™.. The D.NA_js:e_quence-;gncpdiﬁg__‘vs’“ or
2% \{g“_’_iyyag.,th_en inserted:a.fgér_ the seqpence encoding V3 loop of qiade Bina
pqnstru'g:t- e‘ncolding:gm 20 which was modified as follows. _ -
. DNAsequence encoding Eny (nt 5580-8150) from HIV strain BH10
(clade B) was modified by a) deleting the sequence encoding the cleavage
35 site (1t 7101-7112); b) deleting V1 and V2 !qp’ps" (nt 5961-6161) and inserting . -
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Al a
Cys
Leu
Arg
Ile
395
405
420

Arg

450

465,

Ile
I'le
Ser
Leu
Ser
Arg

~ Tyr
dy
du

ser
dy
Al a
Ay
Arg
Arg
720

- 730

740
755

27/ 72 2 May 2006 VO 03/ 038057 PCT/ US02/ 35112 Genphar .. 740. ST%%%)(%110 dy Gn
gg Ala H s
Cys Thrwérgnfee; Tyr Asn Asn Ile Arg@ngArg Thr Pro 34Q 345 350 lle Ay

Phe Tyr Ala Thr Ay Qu lle lle Ay Aspiie-Arg G n 325

Ay A@n Ala Leu Tyr Thr Thr ArgArgIIeGIuAspIIe 3BETASYHAR Ar g
Ala H's Cys cys Thr Arg.Pro Ser Thr Asn Thr Arg Thr Ser. 370 375 380
Arg Ile Ay Pro Ay @n Val Phe Tyr Arg Thr Gy Asp Ile Thr 385 390

400 Ay AsphidlestidegeayencalGEA ACTERETEEQILNGYR) Tt eﬁé&egr ﬁ‘ @ﬁ n Asn

e Tyr Thr

410 415 As er.leu Gly Pro Gd
425 430 Al Qaég]ge@e%% qA‘S%ch[@NQS ]tP)e’"%e’%(F%thEy%‘-"%inadﬂN§ laprs Cys Thr -
435 Pro Asw3ﬂb$emenceatposn@n Y6578 anli s reditiey p%qragg,q,egbyang n Ala

a Hs Cys

455 460 L e lle @ Ile Ar

470 475 480°%% W"’{'“ égéuekgé Wﬂ“é@" ﬂb‘g’ %qgen%eﬁmﬂmwwcmhpsphandyéu Lys G n

485 480 4goosﬂng$ékLuLyssma;«mm$L (B0 BORCDY B9R spferels Thr 11
I a

phe Acn s Edfo dhEniledfy é?%p@iﬁlqa@é éﬁé?anﬁin%%a‘éswaw TG

Phe Asn Sewhi@gie SEIBIENO: THIFidiure @mssbﬁwuﬁﬁm reE?Rq?ﬁd { Eys g/ y
eu Fro S

h Ay S
|A|52 fflg I; :1 ﬁgﬁédf'ﬁgi}ésgeﬂg%%%gmﬂ?g tbg/raﬂgnczwwhger@omm 23h@88057

PCTI US02/ 35112 v%nphlesultﬁ@()n Sﬁaétué%cto#\ﬁAdTEw@"r@F,g, e ySLys Agl aI :\/Et -
g cys ser Ser nlle Thr

Al a Pro Il e_Ser 80588590Gn||e
Leu L"ﬁ Leu ThrBRﬁbp%‘:[Y.) §§§536@Q%@@®G@¥(WWMB)MMAsn du ser

G U Lou Ty fya by Lrigpiete Rethchn aneS i@ 4F Badiiner o Lo

Val Al a PrB ‘lﬁér’“ E?%V"Nﬁéﬁgy@ 3)gresnlny/ i the&é&m@ﬁnﬁhrﬁéﬂeh&hra@e@to—l:hr Ser
Val Ay Il gd@wﬁ;@_"ﬁu Phe Leu Gy Phe. Leu 660 665 670 Ay Ala Al a
Ser Thr Met Ay A a Ser met Thr Leu Thr Val 675 680 685 @ n Al a
A@n Leu Leu Ser- Ay Ile val An @n A@n Asn Asn Leu 690 695 700 Leu

Al'a hke G yyAl a H s G n Leu Thr vVal Trp 705 710 715
Gy lle Ly s)GI nsﬁétﬂuege&"'h&’%"%gz’%@ Leu Ala val Qu Arg Tyr Leu 725

;ig %3 gp a nTcgr;ﬁnreaseutHeeaxpasmohIl@eTbﬂh@m’mtwéde?@é Icgé}\é %s te“ 'S' e
r r | a ser n S er
760 765 &qméc ncoélng two repeats of\% sequence {2xV3", constructed abov?e/)

was inserted into the sequence encoding the modified Env descnbed in

‘section 9) above. The resulting shuttle vector is designated pLAd—E“‘ 2xv3™
20 and is shown in Flgure 26 '

11} Shuttle Vectom encoding p17 and/or p24 -
; In nature the Pr55 Gag protein can be processed into four dlfferent
prote:ns p17MA, p24CA; p7NC, and p6: The p17MA proteln remams
25 associated with the inner side of the |Ipld envelope and plays an lmportant
role in anchoring of envelope to the viral particle. The p24CA prote:n of all
- refroviruses contains a- major: homology region (MHR) that is required for
- efficient viral replication and particle produchon Ehspot data obtamed
|mpl|cates that p17MA (or p17) and p24CA {oF p24) may have contributed
30‘ * significantly the specific CTL response inthe' Pr55 ¢ gag protein i'n beptlde
: mapping experiments. ‘According o the present invention; these HIV
stmctural prote:ns are expressed by the reoombinant vnrus to ehcn specﬂ" c .

modn-"ed to mclude a signal peptide (e g., the HIV gp1 20 s:gnal peptlde
35 encoded by SEQ ID NO: 74+ : ‘ o
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775
G 80118 Tp o e T U 1 ) U T
780 Asn Asn Tyr Thr ser Leu e Hs s
790 795 80GvOdsrdshsy Gu Lys Asn Gu Gn A Y 'Leu .Leu G U Leu As "%‘S Trp Ala

L Z|le Lys
15 Ser Leu Trp Asn Trp Phe Asn |Ile Thr Asn Trp

28?7212 ﬁ/ai 2006 WO 03}0038057 820 PCT/ US02/ 32112LGenEhar d?;lOAIS;Ii'Z_?_h£ xt 83225
830 Ser Trp Leu Leu Leu Leu Leu Leu Ser Leu Ser Leu Leu

840 845 AsB Phe? ma%ageegeaa@mgﬁgmg@@atg@@g@gwggc ggé%@g{ggtaé\gagétglb
bl |mmnodeftggg§ggfé (\:’dtgg%b;) éeé%"%c@@%b@?ﬁ?tes%gg%ﬁ ; ré\f%"‘saccat c

tt aaggcca gaa

acagtg ggcag gggt lpragailglar Bmegmgeummmgador@ﬂeaw%aﬁ AGRSRRIRE A

aaaaattc ag
caaat ggt ac at cag@a6dig @ﬁm 96 BER at cgat ggga
aaaat g? aaa_ttaaaacata fa ta gygc aagea ef'(lbg? 3 encagad by at

cttagatc attatataat

cagaaggct g° t agaRiEa R NO: ¢ jttcagaca ggatcagaag aa tatataat

‘aagoacagen agcaaonadooRRRRRN o SOl A Pl o cle Soshadans
agcacagca agcag

Zt gacct gga act ©ceaggataft Qaa@aj@glgmagaxgtawmaﬁc@'gﬁg@ﬁﬁdthb%@%feﬁ

AROR tcaat ga
taataccc cc t a ca ttaaaagaga cca
Sgaagct gca ggggct aty %%@Cg%%c% %ﬁ?@@@ﬁé gictural profein ds fep a@gaacaaat

aggat ggatg at fiem %b@mggmhbe&@'@'%@wﬁlé HIReR/feh b g aagaca

tgtt gt cc aadat gcgaa
aggaccaasg@ ta g cttca _t
cggagattgl? gc?‘g@g@fg %"Zgg%a é@?r 86‘%?%&‘7” %Qd@{q?n&trgﬂgers <210> 35

atgttttcag gt mwicmwgmanmﬁammaugag@go%ﬁ @qgt aaaat ag
gaacctttta cagg‘mtlﬁteacem%tattt cagggagtag 30/ 7

Adenoviral shuttle vectors were constructed to encode the processed
Gag proteins, p17, p24, and p17/24, each in three different forms: natural
15 form, secreted form and membrane bound form.
DNA sequences of p1 7/p24 in the three forms [SEQ ID NOs: 34-36]
' ~ are shown in Figure 50A (corresponding amino acid sequences [SEQ ID NOs:
37-39], Figure 50B) and were each inseﬁed into E4 region of the adenoviral

~-genome using a shuttle vector, resulting in shuttle vector pRAd-ORFB-p17/24
20 o (natural form, Figure 27A) pRAd-ORFB—p17124sec (secreted form, Figure
' 278B), and pRAd-ORF6-p17/24MB (membrane-bound form, Figure 27C),
respectively. , - . : :
' DNA sequences of p17.in the three forms [SEQ ID NOs: 40-42] are
shown in Figure 51A {comresponding amino acnd sequences [SEQ ID NOs: 43-
. 25 45}, Flgure 51B) and were each inserted into E4 region of the.adenoviral
.- ..genome using a _shuttle vector, resulting in shuttle vector pRAd-ORF6-p17
. (natural form, Figure 28A), pRA-ORF6-p17sec (secreted form, Figure 28E),
-..and pRAd-ORFG-m 7MB (membrane-bound form, Figure 28C), respectively.
. ~DNA sequences.of p24 in the three forms [SEQ ID NOs: 46-48] are
30 ) shown in. Frgure 52A {corresponding amino acid sequences [SEQ ID NOs: 49-.
51] thure 52B) and were each inserted into E4 region of the adenoviral
~genome using a shuttle vector, resulting in shuttie. vector pRAd-ORFG-p24
(natural form, Figure 29A), PRAJ-ORF6-p24sec (secreted form, Figure 298},
“and pRAd—ORFG—p24MB (membrane~bound form, Figure 29C), respechvely
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180 240 300 360 420 480 cattatcaga aggagpcacc}540 atc

cat gcaaat g

~cacct at ccc wghaggagaa 780
900 aaaattggat gacagaaacc 960

ccat aaggca

ca
600 gagtacatcc agtgcatgca 660 -gtgacatagc aggaa2ﬁ§i¥g§§b
t aagaat gt a tagcgctace 840 gagactatgt agaccggttc
t aaaagcatt gggaccagcg 1020F€ %BQ& g9
1080 1092 2 May 2006 WO 03/038057 PCT/ US02/ 35112

<211>1179Cenphar. 740. ST25. t xt <212>DNA <213>Human i munodefi ci ency virus
type 1 <400>35 at ga§bgPldd-apgaitastwiictegiomcargtruggdgborgumngst ggagat g

gggcaccatg
aagcggggga
at at aaatta
tggecctgtta
t cagacagga
gcat caaag

aaacaaaagt
cagccaaaat
acct agaact
aat acccatg
aaacacagtg
agct gcagaa
gagagaacgg
at ggat ga

gggat t aaat
accaaaagaa
“agcttcacag

agat t gtaag

agcat gt cag
<211> 1308
at gagagt pa
2 May 2006
t gt t gat gat
~ gat gggaaaa
t at gggcaag
aaggct gt ag
ttagatcatt

aagacaccaa.

cacagcadatjc
t gcagaacat
gggt aaaagt
t at cagaagg

25

30

0o Phokh SRS AHE S 0 SRRy T 00

gt att
gaaaaa
cagttaat cc
aaccat ccct

60 cahbiRbd ReDEomBhGRA IR, 16 bl abGhia %rgé(;tg gg%gaﬁ%;}g

120 gaattagatc gatgggaa attcgdtta ag

180209y EAVEEIaE- t ggw@lmgar@él@ﬁj gdew eaamplas ghsuahg
240recoRBRSAL SRAARIVELGL2Y acaaatact g ggacagcet ac
300 tcagaagaac ttagatcatt atataataca gtagcaacct tctattgtgt
360 atagagataa aagacaccaa ggaagcttta gacaagatag aggaagagca

42045220332 R33055AFAGEHAIC agcaget gac acaggacaca gcagt caggt
480 “taccctatag tgcagaacat ccaggggcaa atggtacatc ‘aggccatatc

540 - tt ddgupsR0AE dusizata tie agstumiaog af a ae@aitiidnt adgvesigaagt

;szs co)anct[gg@mag apnitasd-boagtfogt aAglegete S HlFRGHas 3pAEIJgCCcagat

acat ' agca aact act agt acccttca aacaaat agg
s A PR o e Bl o1 B 0 o 4n Eidkire 26 ANRIAL GRBnar ot
90Qp 1 7AmIME RiBtNS of thalvat®k %vﬁﬁﬁ@;fﬁé% Wwbfd ipidafAdt caagg
960_. ccttttagag actatgtaga ccggttctat aaaactctaa gagccgagca

10250R] g Pad dastistiop garygres asbigatasktodhe bapkbeoreialthat gcgaacce
108Qienaika! fekii C5R9 .agaag aaat gat gac
114Q, g/%gl\,&;a%%g%, ggg%?ggg‘gg]aﬁaagggg%ge%@%{ gtaa 1179 <210> 36
<% 12 -Human i nmmunodeficiency virus type 1 <400> 36
aggagaaat a tcagcacttg tggagatggg ggtggagatg gggcaccatg 60 31/72

WO 03/ 038057 PCTI US02/ 35112 Genphar. 740. ST25. txt ctccttggga

ct fPAgt fSEGHUTGITMP cgt cagt at't aagcggggga 120 gaattagatc

cagogage iR eaatA R -RRR AR B AP bbnapooBRER o a0

“ac ¥aeiopencydigganedificdtinverantininge o dopkgart agdaci300V3 loopgaagaac

o Snd AT FEmE BB EA60. IahE b Bl ERERET 5288 nEAG 00500
o e o D oo
g RIS o thevetthe shiows inJeiduire 286 werm inaadeed WSBDBCORT ahd agcat
agxear ARERiER8EAMdsARdTE8LR0 3 b RREGRCAH Ja8GRvirus,

- resulting in the recombinant adenoviral vector Ad-E"‘Z2$(V3"‘Ip1 7MB.

14) - Ad-ET.2xV3p24MB

' Figures 32A-B-illustrate the construction-of a recombinant adenoviral

7 vecter encoding modified Env containing two. copies of muiti-clade V3 loops
- and p24 in membrane-bound form. As illustrated in Figures 32A:8, pLAd-

o EM2xva™ {detaiis-of the vector shown in Figure 26} and pRAJ-ORF6-p24MB
(detaifs of the vector shown in Figure 29C) were lingdrized using EcoR1 and -

 Xbal restriction enzymes and ligated to the backbone of thie adenovirus,

- resulting in the recombinant adenoviral vector Ad-E™ 2xV3™/p24NiB.

15) . . Ad-E™ACAT™ 20V3™. T./p17/24s6C -~
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gggggacat ¢ aagcagccat gcaaatgtta aaagagacca tcaatgagga agct gch@%ago 520
t gggat agag tacatccagt aggggaagtg acatagcagg aataatccac ct gQ(

aaaat agt aa woas@isesag ccttttagag actatgtaga ' gaggtaaaaa apt ﬁﬂ?@}%&{%z

actattttaa aagcattggg ggagtaggag gacccggcca- ttggtaggtt taagaatag

tattcaccat tatcgtttca gcatgcaggg cctattgcac taggccagat gagagaacca 780

aact act agt acccttcag Ngacaaat ag‘%\?@ gatgaca 840 aggagaaatt tataaaagat -

ggat aat cct gggatt aaa @8& EgY {inglvdjon Fatl daif6adg03 pacidasagaa 960

ccggttctat aaaafived-aa7g)gorONYGraREH RS ARodRe by 9@@&%@ @(gs“ tccaaa
aaat ga é

. atgcgaaccc agat 080 acca ct acact-agaag tcag
1140 t aaggcaag%r%aﬁpﬁtté‘? PIQ?Vacg@é’ﬂtgé'ﬂ%%émiéﬂ%)ggh@gj@tlnﬁw(hndwz loggs @it a
ctttctgtag tgaaﬁmgaijlm ag;gmagmg 268 ataa 1308
<210> 37 211 g] 9 > PRT %gl 3> Iﬂ&%&%ﬁ%@% @ﬁg@@q‘g ‘type 1
<400> 37 bﬁ af !Z\? eﬁdag"%%a?'d%uuené@Gs&[seqnmae Guc)lissertdgpwdr g Trp 5

10 15 Qu LYS Idopleérogtﬂeem WNethdgr s .Tvr Leu Lys 20
25 32/72 2 lvay ‘% VO 03/ ossé‘gy3 Pg% /’%@T@%«e‘;ﬁ%’ﬂﬂ 3/"791’58/52% % xt  His
lle Val Trp Al ting thecgytpsplicdamain A‘f’ gﬂmmmaandvm leAgth (Eic@ddGby0 45 Gy

3 6 s o g .

Pro ser Leu ES%Q %d Ser AU du Leu Ar
Thr Val Al a ThiSEE{P Gh%mlﬂq@:deaqumc@ dflvenicBl iSECEIDUY®: #55p 85 90 95

Thr Lys AW Al Fidge 548 | 100 105

110 Lys Lys Al a'd,mn Plsl%gw}] "?F'gf" ﬁsa?g%agugpeﬁﬁg fg%eﬁgﬁtel@/(ﬁ fval 115

120 125 Ser GI Fegian) Weaﬂeaoweégwmm@smgﬂsammev@m @sum@md\@{uﬁ}éa' Hi s
al

130 135 140 G gedbrhLiddEr o ) Asn Ala Trp Lys Val Vval Qu
145 150 155 160 Grla}pL S %Aﬁ%xgérﬂlﬁg Wal Ile Pro Met Phe ser Ala Leu

ser 165 170 175 GlBJoﬁgLAﬁLel"mma%ewﬂnaﬁ@FRhalOlﬁﬁs“p%zt%%gﬁéﬁ% Asn Thr
Val Gy 1801%?)2%%?%3 a n Ala Ala Met A n Met Thr Ile
Asn du Qu - BEAKLY UAING ApPToPrate resdiictinp gnxumesHirel I!Qlated\fatheHl s Ala
Ay Pro Il5e Al backBdfk 8flthe 236n Pro Arg Gy Ser Asp
lle Ala @y Thr, Thr. 225 230 ‘?5{25 ?4 urggrg)‘qfﬁg”'ﬁsé‘g'"g‘gre@i?b@a e a y Trp
Met Thr Asn. As‘?\dqﬂPWEIWBCtPT%d'Eﬁ'AGA'EM THp7/28¢ecl y G u IIe Tyr Lys Arg
Trp Ile lle Leu Gy Leu Asn Lys 260 265 270 .

_1 6) Ad-E“’ACAT‘*"“ 2xV3™. T./p1 7/24MB , o
Both pLAd- E“‘ACAT““ 2xv3'“ T (Figure 33) and pRAd- ORFG— -

20 p1 7!24MB (F:gure 27C) were- linearized using appropriate restriction; enzymes
and i!gated 0] the backbone of the adenov:rus (Figure 4B), resultmg in the
recomblnant adenov;rai vector Ad-ETACAT®® 2xV3™.T./p17/24MB.
17) Ad—E’"ACAﬁ" 2xV3’" T. R/p17/24sec .
25

DNA sequence encoding Env (including Tat1 (nt 5189-5403) Rev1 (nt -'
5328—5403), Tat2 (7734-7779) and Rev2 (7734-8008)) from HIV strain BH10
| was modlf ed by a) deletlng the  sequence encoding the cleavage site (nt
7 7101 -71 12), b) deietlng V1 and V2 Ioops {nt 5961- 6161) and inserting-
nuc!eotlde sequence GGA GCT GGT [SEQ lD NO: 12] that.encodes .amino
30 ~ acid sequence GAG [SEQ]| ID NO: 13] ¢) Inserting two copies of the multi-
' clade V3-oop (2xv3™) sequence at posmon nt 6572 and d) deletmg the
| cytosohc domain of 33 amlno acids in length (nt 8687-8785) DNA sequence
B encodlng this modifi ed Env [SEQ ID NO 54] (the amino amd sequence of
| ’ whrch is SEQ ID NO 55 Figure 54B) is shown m F;gure 54A, and was
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Ile
285
Lys
Al a
320
330
340

Val Arg Met Tyr Ser Pro Thr ser Ile Leu Asp Ile Arg Gn %@5 280
33/ 72 2 May 2006 WO 03/ 038057 PCT/ US02/ 35112. Genphar . 6 25.1 Pro
G u ProwBlsnossosy Asp Tyr Val Asp Arg Phe Tyr -Lys Thr Leu 290 295 300 Arg
Gu dn Ala Ser Gn Gu Val Lys Asn Trp Met Thr G u ThPCT/H8®/3510 315
Leu Leu Val G n Asn Ala Asn Pro Asp Cys ‘Lys Thr Ile Leu Lys Ala 325
335 Leu Ay Pro Ala Ala Thr Leu Qu Au Met Met Thr Ala Cys A n Ay
345 350 Vailns@%ﬂ ©fg thpreft end /(B reg:eyhomhaa@e@walgeheue ugﬁé a¥fpdtire210> 38

<211> 410 <21 f il € Vi pe 1 <400> 38 Met
Arg Val Lys @ ﬁgcﬁ‘f;f%??&’@ é_%ni &Wiﬁ%ﬁﬁ%\/# {:F"ri:"ﬁ) 10 15 Trp

dy

Al a

~ Leu

- Ala
Au
Leu
110
120
Al a
140
150

165.

180
-195
210
Leu
Asn
Thr

~Hi s

Ser
Trp

Thr Met Leu LeuBﬁl)pLNHtE“lA@ATW@Qx\VIB'ETQ’éh PORFE Y 7@4§ec %@gbﬁg ig ﬁrg
rg

ser Val Le GQu Leu Asp Ar GuLsIIe
Arg Pro G ?/'7 %%rﬁyée‘ﬂ%éd M5B9 fpprop tem(‘]nwg epENas aild\fmlatedftﬂﬂfes 60 Trp

Ser Asg GbedsBen@Mhé\éﬂerFBWu urelashs 65 70 75 80
Thr Ser Gu Ay Oys Ar ﬁ'ﬂg lets égsa@qmgﬁg%kgﬂmhﬁ%@ Ser 85 90 95

Gn Thr e%ﬂesewmevecte EeéCAngs\éB Iﬂlpﬁmaésn Thr val Ala 100 105
Thr Leu Tyr Cys Val Hs An Arg lle Qu Ile Lys Asp Thr Lys Gu 115
125 34/ 72 2 May 2006 WD 03/ 038057 PCT/ US02/ 35112 Genphar. 740. ST25. t xt
Leu Asp Ly | AGETAGHT . S\B T RipAsIea3 Ser Lys Lys Lys Ala 130 135

155 160 Tyr pr S RARR AT RlvEl E Riflpurmaaiany pRAc-SFoser G n val Ser
170 105 GM?MMBT(ﬁgtH’éQ'?@) We'gr"geﬁ%d@gﬁ‘ggépﬂ @Btevfgstng&ﬁ %Zsmég Ser- dn

185-190 Vval dgﬁr En Asn Tyr Met Val
200 205 H289&gqfed e the hackignemf heradprprirus (Figuts 4B Aresufting ivie Lys Val val

J25°, 250 50NN B B RO A By P Ser A2
Thr Val 245 250 255 Qvy Gly Hs Gn Ala Ala Met Gn Met Leu Lys GQu
Y L 2 e 7 A L i D
Asp e Al a G Pefitide mmg?ﬁ’fd E@Pofltta ﬁ@ﬁca@“ﬁha{—ﬁiecﬁc?egﬁ)ﬁé &R 11 € Gly
Met Thr- A@Qg%ﬁcﬂelﬁ may play significant roles in ellcmng CTL response in animals

immunized with the adenoviral vectors of the present invention. To facilitate
efficient expression of p17MA and p24CA by the adenoviral vector DNA
| sequence encoding the protease (P! DNA SEQID NO 586, Figure 55A;
20 amino acid SEQ ID NO: 57, Flgure 55B) from the pof region of HIV strain
- BH10 was inserted into a reg|on downstream from the sequernce encodang
Gag in a shuttie vector pRAd-ORFG-G Pl (Figure 35) As illustrated in Figure
35, Gag and Pi are expressed seperateiy from a CMV promoter via a retroviral -
splicing donor (SD) and acceptor (SA) mechamsm at two sphcmg acceptor
25 .. sites, SA; and SAY SAa
Both pLAd-E"ACAT*®.2xV3". T (Figur"é"s's)-and PRAG-ORFE/G. Pl
(Figure 35) were linearized using appropnate restriction enzymes and hgated
to the backbone of the adenowrus (Flgure 4B) resultmg in the recombmant '
- adenoviral-vector Ad~E“‘ACAT3°° 2xV3™T/G. PL. |
30
20)  Ad-E"ACAT™ xV3". T/G—PI
| Altematlvely, the HIV protease PI was expressed as a fusnon protem
wnth Gag by lnsemng aC resndue at posmon nt1410 to aliow pol to be read
- within' the same readmg frame of gag DNA [SEQ 1D NO: 58] and amino adid.
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305 310 315 320 Ile Pro Val Ay Qu Ile Tyr Lys. Arg-Trp IIe2IMé-:§,;_tggg Gy Leu
Asn 325 330 335 Lys Ile Val Arg Met Tyr Ser-Pro.Thr Ser 1le Leu Asp I1e

Arg An 3490msseeP Ay Pro Lys Gu Pro Pt}e Arg. Asp Tyr % 5) I(;iPhe

Tyr Lys Thr 355 360 365 Leu Arg Ala GuGn Ala Ser An G GCVASHRIZ e Leu
Lys Ala Leu 35/72 2 May 2006 WD 03/ 038057 Genphar.740.5T25.txt 370 375 380
PCTI US02135112 %é%Pro Ala Ala Thr Leu Gu Gu Met Met Thr Ala Cys A n Ay
val 385 390 39 @B@%%ﬁmeoceeqﬁm Sag-Phiudlon photgineab sh&wh m405 410 <210>

Vet Arg val Lys G iy 0 o eyl M ROt R drp 98 Band Pl 5 10 15

er gy ;hr v lta:;?fpgﬁe@‘rgmm sameOmehetermhﬁeﬁeééuﬂeL@gmrfg: mezo 4213 ig
rg a oSer al ThEk ﬁ u LYyS e
Arg Leu Arg Pro G ySGI gLe%f%e%{Ct@'ydéo@'a&‘ﬁaﬁ_%%\‘k% Q/@’Php Gu 50 55 60

Lys I'le Arg Leu Arg.Foto pGAG-EAACATYS 2kya™ T yeigunsras A?.ﬁﬁc\]}gﬂjqdleﬁl:dﬁ;% 70 75
80 Ile VaI‘Trp(?l r )@ lGlu Leu G u Arg Phe nPro&J 85 90
95 Lou Leu Gu h@% ’% '&?‘%ﬂé’%%%mﬂﬁteéeﬂe@mmepzwes gndiligated 100 105

110 Pro Ser Leuto@hebadkbord yf 168 tbdbHdir: H:I%Wé 4ﬁ|r)9re fmgéﬁ‘th% Yercoﬁ‘@@aggr TﬁrlS

120 125 Val Al a Jhr s Val H's

130 135 140 Lyéd@"ﬁ""ﬂf é’rﬁd@épd%ps 2™ @/G,rPG u du dn Asn Lys Ser Lys
Lys 145 150 155 160 36/72 2 May 2006 WO 03/ 038057 PCTI.US02/ 35112

Genphar . 7 (?STStxt Lys Ala Gn Gn Ala Ala Ala Asp Thr Ay H s Ser Ser
Gn Val S 1657 70PRAG-QRE6-Rea/PHRT Pro Ile Val Gn Asn Ile Gn Gy Gn Met

-Val H's dn 180 18 N bAcd u Asn Ala Trp Val Lys
Val Val Qu :ﬂ 195 200 q%s L!f/'gmiﬁ'g t%]@""g eﬁt\ga'@&?[?"%ﬂe tiangeripiasenet  Phe
Ser Al a Leu se(RBTpm thepop iagiaper HﬂlptrmndBH’mrwd%nosé&e’d ifie legidnAsn Thr Met
Leu Asn Thr va Hi a Ala Mt Gn Met Leu
Lys du Thr- HO%Q{E frca%%%A] d égé ri‘ggm @gﬂé s@-‘ﬁ"""l"reﬁtoAEBAﬁrrg Val His
Pro Val His AI 9':"('5—16;63@{61 -RT Fighee 58)0 As 2601268 in2FiGuid &8, @y YRt éﬁga,g u Pro
Arg & r As 275 280 285 Thr Leu u Gn

I g e ))C -??p Qxdf%&e%gp%ye*)ﬁ},}%m ﬁh(éM}§|p§0r,nqtgr via a retroviral splicing donor (SD)

-+ and acceptor (SA) mechanism at two splicing acceptor sites, SA; and SAY

SAs. ' ENNE :
| The right shuttle vector pRAJ-ORF6-Gag/PI-RT can be combined with
-any of the left shuttie vector (pLLAd) described above to generate a '
20 ‘recombinant adenoviral vector.

22). . pRAJ-ORF6-Gag-PI-RT ,
Alternatively, PI-RT was expressed as a fusion protem wrth Gag by
lnsertlng -a Cresidue at position nt1410 to altow po/ 16 be read wnthln the same
.. reading frame of- gag. Asillustrated in Frgure 59, Gag and PI RT are : |
expressed from the same CMV promoter within the same reading frame. The
i resulting shuttle vector is desrgnated as pRAd- ORFﬁ-Gag-PI-RT
‘The right shuttle vector pRAd- ORF6- -Gag- PI-RT can be combmed W|th

- any of the left shuttle vector (pLAd) descnbed above to generate a o
_'30 recombmantadenowrai vector.: ‘ o

25

- 23) pRAd-ORFﬁ-Gag/POI -
DNA sequence encoding the HIV' enzymes Pl RT and IN from the pol
: f__-regron of HIV strain BH10 was mserted mto a reglon downstream from the
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290 295 300 val Ay Gu Ile Tyr Lys Arg Trp lle Ileteu Ay, If\E(jIZLA&) B Lys Ile
305 310 315 320 val Arg Met Tyr Ser Pro Thr ;ser<tkle Lou Asp Il g Gn dy
Pro 325 33R08363sbsys G u Pro Phe Arg Asp “Tyr Val Asp Arg ig T@ AYS Thr
Leu Arg 340 345 350 Ala Qu Gn Ala ser  dn"Gdu Val Lys ‘B Thr
Gu Thr Leu 355 360 365 Leu Val G n Asn’ Ald Asn Pro Asp Cys Lys Thr Ile
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20 antigens |
Experimental mice were inoculated with the adoviral vaccine
constructed above, Ad.tat.env L2 (also designated as “Ad-E: T RAL2" a
descnbed above section A, subsection 1)), to elicit immune response to the
. Hlv antlgens expressed by this vector. immunogemcnty of the adenoviral

vector was detemuned by measunng t:ters of antibody agamst HIV-tat and
env,

25

Flgures 6 and 7 show the Immunogenicity of Ad.tat.env.IL2: against the
o HIV Env protem in two groups of mice, respectively, These groups of
| ‘ CS?BL!G m:ce (suppized by Chaﬂes River Laboratories. Wilmington, MA) were
30 injected zntramuscular!y with 107 pfu Ad. tat. env.IL2 on.different dates as
:ndicated in the figures. Blood (about 150-500. -l for-each animaly was
coifected from four animals every two weeks following inoculation and. serum
was prepared. At 77 days post-

| inoculation, these mice were re-challenged
wuth an add:tuonal 107

pfu of Ad.tat.env.iL2. Blood was collected from three

35 animals every day followmg secondary challenge. Titers of ant:body elicited
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' 80pGI u Thr sergnrﬁ]dtétBH&gsauArg Gnlle Leu Gly Gn Leu Gn Pro ser 85 90

100 105
95 Lou G'n Thr Gy Aesh@ninGigurke, thr thresanics MthBXrod gajﬁt%rdg_‘?_ﬁrnﬁeﬁ Sir O L

G0 Lou g serpafaRle BRORUSLIAR SHSstd by opdsnpuraueciony Tyr Oy a
H's An Afg ||&dEteny. ILé.’ W¢$tw§hz|1ragtﬁet tuteﬂ-@ﬂan%lggd ulis)é Eﬂ\?ggng@ng "%ﬂ% g Gyf]
’IA\: : g ; g u Sslg @l ‘%S @:’iyﬁ éstggocuglpn *ﬁe g@q:ongéhoculation with Ad tat.env.IL2
o boosted the immune reponse again and very high titers were achleved within
about § days of the second inoculation. ,
~ Asshownin Figure 7, the three mice in this group also had strong
20‘ _ immune responses' to the HIV antigens expressed by the adenoviral vector
- Adtat. env. L2, w:th the highest titer of antibody against HIV antigens.reached
, | m about 70 days post inoculation.. The second inoculation with Ad.tat:env.IL2
boosted the immune reponse again and very high titers were achleved wuthln |
about 5 days of the second inoculation. R R
25 Flgures 12 A-B show the antibody production ehcuted by the -
recombmant adenoviral vectors Ad.3C.env. gag (also. de5|gnated as “Ad-
BCIE'"ACATW’-G” as descnbed above section A, subsection 2)) in mice.
'  ' C5TBL!6 mlce were mjected sntramuscularly with 107 pfu Ad-3C: env gag At 77
days post~tnoculat:on these mice were re-challenged with an additional 107
30 pfu Ad.3C. env, gag Relatwe antlbody titers of these mice were determined by -
c ELISA agamst punﬂed recombmant Gag (obtained from the NIHAIDS -
: Research and Reference Reagent Program, Bethesda MD) at week 10 post-
‘ :lmmuanGfIOI’l {or pnme) (thure 12A)and week 14 post-prime/week: 3 post-
o boost (F:gure 128) As shown in Flgures 12A and 12B, the mice: mocutated

35 with Ad. 3C env.gag had strong immune responses to the HIV antigen Gag.
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ccaggggcaa atg ccat acctagaact ' ttaaa ragt
agt agaagag aag g@?’tﬁ F’& 5“03‘9@ ’gé‘é? éég}:%ﬂqgwe@'t 14 postrpditneisdek 8@,@@99

agccacccca caa@aostt(ﬁguee:mptﬁg@hoﬁﬁq&#@ggg 1999@9 h a caécl

gcaaat gt t;3 aaa%ﬁgg;%tcaat gct gcagaa tggga 3 "'t'

gcat gcaggg cct at Rot-e (vl %mwremegaagm mvehﬁ@e.agg
aact act agt accGagcagg aacaaat agg at ggat gaca aat aat ccac ctatcccagt
aggagaaatt aaaatagtaa gaatgtatag ccctaccagc ccttttagag actatgtaga
ccggttctat gaggt aaaaa attggat gac agaaaccttg actattttaa aagcattggg

accagcggct  gg@gt agye sy . Telor:Y: ; <211> 786 <212> DNA
t at aaaagat ggat aat cct _ ' Sreasts B TR
aaaact ct aa gagctt 3 - REgt. gfilldegmaa at gcgaaccc agatt gtaag

acact agad aaat gat gac agcat gtcag gttttgtaa <213> Human i nmunodefi ci ency

virustype160 A
clivation of cytotoxrc T lymphocytes (CTL) by immunization with the

adenoviral-vaccine against: HIV antigens was measured by using two
_independent assays: an IFNy assay anda granzyme A assay The IFNy and
granzyme assays were designed to detect antigen-specific activation of T-

20 - - cells. IFNyis secreted by activated CTL and Ty1 helper T cells which function
specifically in the celiularimmune- pathway. Granzyme A i is also secreted by
actlvated CTL. The basic approach is to iricubate splenocytes with target cells

- that express anttgens of interest and Jook for secretron of IFNy or granzyme A
. into the medium. S '
25

1) AFNy assay
" This assay rs a modification of the standard 1C:r-retease Iytlc assay
(Current Protocols in Immunology, Coligan et al., eds. ) except that the target
cells are not radiolabeled prior to lncubatlon with the sptenocytes Detatled
30 procedures for this assey are described in Di Fabro etal (1 994) "Quantrtatron
of human influénza virus- -specific cytotoxrc T Iymphocytes corre!ataon of
cytotoxncrty and mcreesed numbers of lFN-gamma-(or IFNy-—) producmg CD8+
T cells” Int; Immunol. 6: 11-9 Bneﬂy, about 1x1 0% splenocytes were incubated
with 105 target cells (e g., infected with appropnate wruses carrylng the target
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t aat cct ggg attaaat at agt aagaa, t gt at agccc. t accaqgcat t ct ggacat aa
gacaaggacc aaadg&ae tat‘t'g‘?jtidg%“t g %ﬁ»'c'gs'@ttet'%ha?&saséosma ct aagag
ccgagcaag tt capagatic eeeee@isveumheewa@tnﬁetéattﬁﬁrﬁ&cﬁeﬁy with §6aaaat g
cgaacccaga ttgtaa act a tttaaaag catt ggacc agcggctaca 720" ct agaagaaa

t gat gacagc at gPRetgiphent-heg yeded figeLipaetated guce atth aa 786

<210> 48 <211pmd ntsﬂ%&r@it E)NPF &F&sﬁ@'%bt BN irus type 1
<400> 48 at gagagt zszgl agga gata 'tﬁcagcacttg t%gagg%)g%gé%dg%%gggtg gggcaccat g

60 ctccttggga"tcglﬁﬂt@at\ﬂg@%@t@t@ﬁj'sgﬁ%fﬂeiﬁﬂpmaa@ﬁgne hoadlLaBtEaAdg§dd@aat g 120
gtacal cagg ccabl.cRes) hataRfliddndnfeld vih ¥kl ARARS! AllaPdRBRGAGAY 180

gctttcagcc cagaagt aat acccatgttt tcagcat c¢agaaggagc caccccacaa 240
gat tt aaad® ccastijedlation. selvatpdgylppogyjas wereaniyed wijh BA64d aclaniniacteshwith 300

Jpgacoatod ot Ja8aRdet.d ARRAL AP AALANNL e FLORATLACR: ot 359

att gcaccag gccagat gag_agaaccaag aagt gaca tagcaggaac %act ag acc 420
ctt caggaac aaaEh@@a(RgD@ts@nsamebhs:mta t cccagt agg agaaatttat 480

aaaagat gga taat cct at t aa ata aa t, tata t, 540

ct ggacat aa gacaaggg% “?&a@ﬁ@éfﬁe‘t’ plef‘t 5?9351' @ﬁe‘eﬁ éﬂ%@ﬁ%ﬂ? 600 43/ 72
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cgaacccag ttg'f'ﬁ%l'g‘%ﬁ)?' tSEWR ihEIg Eeﬁ'oﬁgﬁb:@hft%%?s?ﬁ@@" icafl{agaaa

toatgacage at GhGRRABEEH GURARIR RCLRAGEM AL WISRAFAR MkuIZR with ot tat t ca
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at agagtt ag £aY-IL2c At eentiagt, lidlgtinareasgde IN\yrectetior acaued watteodh@aggg

gat aa 915-<210Q 'E%’d‘ztﬂ ciency wvirus
type 1 <400> 4'5'> hﬁr@cyt g%rﬁ ﬁa@)a]teﬁé%ﬁﬁﬁi ﬂlééﬂsbf gdﬂ%ﬂ% I Hs Gn Ala
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cetls
Secrectson of lFNy increased more in the sptenocytes of mice
h harvested 6 weeks post inoculation as shown m Flgure 8B. Nottceably, there
was near 100% rncrease in secrectlon of IFNy in splenocytes of mouse 5
o (F:gure BB) o y
25 ‘ Secrectlon of tFt\hr mcreased more dramattcatty in the sptenocytes of
mlce harvested 8 weeks post inoculatlon as shown rn Flgure 80 There was
: more than 300% tncrease in secrectlon of IFNy in sp|enocytes of mouse 11.
(Flgure BC) ' , _
. 7 These results demonstrate that strong humoral lmmune responses
30 | _agamst HIV such as mductlon of htgh trter antrbody and actlvatlon of CTL
| U'szoecmcally targetlng HIV antlgens have been achfeved by moculat:ng an:mals
o 'wrth the adenovrral vaccme expressmg both HIV vnral ant:gens and an _
rmmuno-stlmulator such as IL-2. The tmmune responses resembte those
-dunng a recovenng of vrral mfectton dlseases These results tend to show
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2006 WO 03/ 0388%%}]%{@ %@ﬁ%ﬁ’ag’%ﬁ@%%dtfpwwﬁ%w?w@m 35112 Prio
Ay Ser Adpr IFNeasseazs@nyn tffdﬂfotldﬂttihg@ﬁbeptnbﬁs Lshengnﬂeﬁééc@tuﬂn inkSthel 35 140
Ay Trp Meg . Thr Pro lle Pro le Tyr 145 150

760 Ly Areohi ER defFBned bvanprzuialicapseys Unidonasinzams Awerery: Ser
170 1¥5 determined by caiculating the slope of activity.during ihe tinear phase of the

“reaction. One unit of granzyme A was defined as the amount of enzyme
_ required to convert the substrate to 1 .ODyg5 in one hour.
- Briefly, about 1 x‘! 05 activated splenocytes and about 1x1 0° target cells
- ‘were incubated together as for the !_FNy assays. Granzyme A activity was
20 determined by combining 20 pi medium with 180 pl reaction rh‘txture (0.2 mM
BLT (N-a-—b'enzyioxycarbonyi—L-!ysinethiobenzyl ester, Sigma, St Louis, MO),
0:22 mM DTNB (5, 5'-d|th10-b|s(2-n1trobenzmcactd Sigma, St. Loms MO)) in
96-welt plates and incubating at room temperature Absorbance at 405 nm
_ was monitored over a period of several hours. Slopes of enzyme activity were
25 determmed for the llnear phase of the reactlon and converted to units of
| enzyme ‘
' Flgure 9 shows mcreases in the amount of granzyme A secreted info .
the medium for splenocytes of mice harvested 8 weeks post moculatnon As
3 shown in Figure 9, secretlon of granzyme A mcreased sngmt“ cantly in
30 '".""splenocytes of the four mice harvested 8 weeks post moculatlon with
E “'Ad tat.env. IL2 In contrast much less granzyme A secretlon occurred when
o the splenocytes were mcubated with B16- F1 cetls lnfected wnth an adenowra!
- _vector expressmg non-Specn‘c prote!n B-Gal (Ad. IacZ), an adenovura! vector
_:.Lexpressmg both hepatttls B surface anttgen and tL-2 (Ad HBsAg/ILZ) or |
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Lyss GinnmPppigatiRinewitiy fd.ASRNYgag. 167 Val Asp Arg Phe Tyr Lys Thr Leu
LY t Thr d
O Vel G e plnolerobg by 16ko tosBermd B 458 PpBhendent e Leu
Leu G \}fomrtbembdw dilsay, HgninldamdBistrate 24t stibhg 32afbn ofet. Met Thlr Al a
o e pPieal oo & aplidensasipdhoed By aasieBag o | e val
Val Leadeevirdalachink e@éssﬁligﬂbd@HMWal@nﬂg&s%n&’a’n imf@fho265 270 Ser
ser Phe,G.n Thr H s ro Ilugég o Ar 275 280 285 <210> 52

O\Rip @g@@gqf that the genetic

15 vaccines provided by the present invention hold great promises as efficacious
- vaccines for humans against HIV. - ‘

3)  ELISPOT Assay
. ELISPOT assays were performed to determine. CTL activation in mice
20 -inoculated with the recombinant adenoviral vectors, Ad.3C.env.gag and
- . Ad.3C.env.gag.rev. C57BL/6 mice were inoculated with 1’;07- pfu -
Ad.3C.env.gag or Ad.3C.env.gag.rev. Mice were sacrificed at two-week
- intervals and splenocytes were prepared (see Currént Protocels in
Immunalogy; Coligan et al.eds.): At week 11, mice were inoculated with a
25  -second -dose of 107 pfu-of Ad.3C.env.gag or Ad.3C.env:gag.rev. ' 2x10°
splenocytes were mcubated with 4 x 10* MC57G cells (ATCC #CRL-2295) that
had been _mfected with vaccinia viruses expressing- either Env,-Gag, or Rev, in
~96-well, mouse IFNy, ELISPOT plates (R&D Systems; Minnéapolis, MN) for
30h.. N@n~specifié activation was monitored following the 3'-é"ddiii_on'iof'4 -pglml

30 PHA (Sigma, St. Louis, MO) instead of antigen-expressing cells. -

IFNy spots were visualized as per the kit instructions and‘cotited: Wild type |
-+~ and recombinant vaccinia viruses were obtained from the' NIH AIDS Research T
e and. Reference Reagent Program, Bethesda, MD. _
i - Figures 15A shows the ELISPOT resulfs for the four mice in serie1 at
35 week13/2 post-prime/boost with Ad.3C.env. gag F:gures 15B show:s the
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<212> DNA <213> Artificial
Mbodi fi ed Env/rat
ggt gt cgaca WOPSMRST a ggcgttact c gacagaggag. .agcaagaaat g9ggRAL

gat cct agac
tgctattgta
atctcctatg
catcaagttt
at agt agcat
gaat at agga
agagcagaag
gt ggagat gg

gt gggt cacas

gcaaccacca
cacat gcctg
cat gt ggaaa
actctgtgtt
t aat aat aag
agaggt agt a
t at ccagaga

accaggacagy acatfyct alpnsR3dBAGR bl

aagcct aaag
tgcceccggcet
actgctgtta

- acccaacaac

caacaat at a
aagt at aagg
aagacaag;g
act-agggc

sequence <220> Genphar. 740. ST25. txt <223>
<400> 52 gaattctgca acaactgctg tttatccatt 4t

3185112
tagagccctg gaagcatcca ggaagtcagce’ ctaaaactgc ttgtaccaat
aaaagtgttg ctttcattgc caagtttgtt t cat aacaaa agccttaggc

ct ot St AR regulfaehugiice i sied  yoakdsbavstpimebagda

t agt wijh AgSC. el eeigag! ahmba&t.h&cétetu%trﬁﬁuaﬁlz&%ac%ﬁé‘é ith

aaat ?ﬁttaa acaaa aa atagacaggt taattgatag actaataga
acag &ﬂ?g gf’gﬁ‘& Fﬁ@%ﬁg&@a@r&wnda@w@dﬁﬁgmg ggarghmgg’gQTL
ggcaagmnsjtt-ﬂvnagttgggat gttgatgatc tgtagtgcta cagaaaaatt

gtctattatg gggtacctgt atgatacaga cacaagaagt gtggaaggaa

ctctattttg tgcatcagat gctaaagcat ggtacataat gtttgggcca
L gt aBiCCacBeRRRVAGME AL ARG EPQRL UaCa0 aaaaltitaa
aat gacat ta aacagat gcatgaggat ataatcagtt aattaacccc
ggagct ggt! igepls o tie ganetic vagging ageust bepatits Biviras asdat g
acgthsd t ggcagaaga
2t tagat 2‘3*"3"“ thap Sah oo B LBLABEl P AREF A01 Gl | 000200002
ggaccaggga atat gagaca agcacattgt ctcgggtgta tacgt at agg

ccatgtgtaa gitgtaaca At et ey g et attg
ggt tﬁ%&gﬂ@&’@]&caggacc at gt acaaat gtcagcacag t at caact ca
aatggcagtc ccaatttcac agacaatgct aaaaccataa attgtacaag
aatacaagaa gagcatttgt tacaatagga aaaataggaa - ccagacctaa
agaaaaagt o 9@&3@&@@?@@@&%&88@@2@%(&356@ i@t asagaaa -
at aggrRse EELPEL aa at at
catt tgggdqgaagg@%c%oaﬁ@%gg&gq gf:?:\ %ﬁé@%éugg‘%c 9899
gcatiRa/g) anpatBisooreahtigen GBCAGE Gespbdvel2 4t thd@8me3RBior,420

540 600 660 DKIROSquéche &%GIDBQ&M&J@%& &L %9was also included and expressed

20

25

30

35

- by a promoter different from that for expressing the viral antigen. This design
is beheved to be able to ensure high level expression of both the viral anfigens
and the mmuno-strmulator IL-2 and to enhance immunogenicity of the
adenoviral vaccine. As shown by experimental data presentediin the next
section, both of these two adenoviral ‘vectors are capable of eliciting strong |
.and iong-lasting immune responses in animals against hepatitis B antigens.
: ‘Tttese two-adenoviral vectars, Ad.HBsAg.IL2 and 'Ad.'-HBcAg.'IL2,- were
- constructed using strategies similar to those for.constructing the adenoviral
vaccines against Ebola vtrus as described in detail above.

a . Ad. HBsAg iL2 N , _

. - Briefly, fuil length HBsAg {with a silent mutation caused by deletion of
Xba snte) was lnserted into.the left end (E1 region) of the adenoviral genome
using a shuttle vector pLAd (Figure 4A, left side), resulting in a shuitle vector

. PLAD-CMV-HBsAg. I BRI
: The -Sequence encoding IL-2 (with a silent mutation caused by deletion
of Xba i site) was inserted into E4.region of the adenoviral genome using the |

shuttie vector pRAd (Figure.4A, right side), resultmg ina shuttle vector pRAd-
, CMV-IL2 : ‘

100

tg

480




1080 1140 1200 1260 1320 1380 1440 1500  1560~48/72 gﬂ\’g%ya?é)ég% WO
03/ 038057 PCT/ US02/ 35112 Genphar. 740. ST25. txt- caacaagaag a

at aagaagag weoabisgirt g t accagaccc tccaccaat g 1620 caagaacaggrjj,asghat a
ggaccaggac aagtattcta tagaacagga gacat aacag 1680 gagat ataag aaaagcat at
t gt ggat cct gt acaagacc caacaacaat acaagaaaaa 1740 gaatatcttt aggaccagga

Gacct aat a acaat acadAACAAGHAr B30

agacct aat a

acaggt gaaa t aataypyegiatd @b@ogRCRRyHEasatl 8 Kba

gaagaa at agga ccaggacaaa
at a';%fﬁg%c&f Ogé%%%&ﬁ"g&fust (g 4Bacesultingdi thatraeormbinastgaaaa
agt at aagga t aggrienegal veriadRsighsicl AGBACAT,.

aacaat acaa
at aat agggg

agacaagcacg
ct agggcaag
accagaccct

agaacaggag
gaaat aat ag
at aagacaag

t cct caggag -

gggt caaat a
ggaccaggaw
ct ct at gcaa
‘ggaaat aat a

. acttggttta

at aaacat gt
‘gagt ccgaga
‘agagt ggt g¢
tctggtata

tacctaaaég
t ctt cagacc
gat at gaggg
ggagctttgt:
ct gagggct a

20

25

30

agacatca 1800 gaaaggcaca ttgttgtacc
¢ end gBAG-C6{l20merg tivearired geingt at gca

Ll 3 1GRASH B8

gagaaat aat aggagat at a
attgttgcac aaggccctac aacaatataa — gacaaaggac ccécatagga
cact ct at ac aacaagaaga atagaagata  taagaagagc acattgttgt
ccacgaat ag aagt atacgtatag gaccaggaca agtattct at
gt ggat cot g tadaagaccc aacaacaata gagtatttta tacagcagga
gacct aaPiafl sequsngeyencadinagulhteagth HEPG @ARA ISR REGRGAT

ot Lot O o of A7 Pei ARl AT don RESG et boient e a

attgtgga
acaeg'a%‘é %%w toéﬁ@@magcmuemmme 0slaga anas vaabapldd t a

cca ctttt cacc a acaagcg

caca tg??tg €9q9 aca géﬂhgﬁ%ﬁ'ge’@@é ?%@aﬁggé’@hattt
ggo@Rd atampteratya Oﬁ@@hﬁﬁd@ng Gars Rompsild kb @RIl
aat . aaaacaadtt

ot et PRAR PR hr S S0 andl o &eawegemaat

?certefwgagdwtagemuﬂw CMM&BS?WQ ggeaaagaga
ccttg aagca tacaggccag acaattattg
tt gaggemg}:qﬁé' gé:éaggéglg?@ "ﬁ'ﬁ@gﬂ‘?%@‘“@@ﬂ@ét’g@]edlﬂgﬂggé\m&ga

it ) S it
A G Peimgesc et

plicing donor (SD) and
acceptor (SA) mechanlsm at three splicing acceptor sites, SA1, SA;_, and SA;.
The shuttle vector produced i is deSIgnated pRAd-CMV—SD!SA1-IL2-SA2- INFy-
SAa-GMCSF - S
Both pLAd—CMV—SD/SA1-HBsAg-SA?_-HbcAg and pRAd-CMV-SD/SAr
IL2-SA2- INFy-SAs-GMCSF were linearized using appropriate restnction
.-.enzymes such as Xba | and EcoRi and !|gated to the backbone of the ‘

adenovirus (Figure 4B), resultmg in'the recomblnant adencviral vector |

. . designated Ad.HBcAg.ILz.

L 2) Ammune responses of animals to the adenowral vaccmes aqamst HBV
- .antigens~ ‘ ' ‘ )

Experimental mice were inoculated with the adoViraf vaccine
- constiucted above, Ad:HBsAg.IL2 and Ad: HBcAg.IL2, to elicit' |mmune
response to-the hepatitis B:surface antigen‘and core antigen expressed by
these two vectors, respectrvely lmmunegemc;ty of these adenowrai vectors
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tagttggagt aat cé 1920
t cct att tggggttgct cttggaatgc. 200
?gggacggzo 2188992160 2220 2280 2340 2400 <2460 2520 2% 0@840 2

2

2760 2820 W@E8Bs®940 3000 306?353%30@3%; sigoSngogxrg%g‘B 3428;9/7
)06 WD 03/ 038057 PCT/ US02 > Genphar . 740. .

t2t g/ggatzggg at gacct gga tggagt ggga cagagaaatt aacaattaca 3480 caagcttaat

40 aattattgga
aacca gcaagaaaag aatgaacaag 35
Zf ? ;E;;'f ;;Z ? Egzygcaq%t r&%@’dﬁﬁ‘%‘”@@ fiiessetaniibadienagaigg HERAQQNdtHEg! at at

Parihg tagttt 3660 ttgctgtact
' t aaie M.aggaggctt ggtaggttta agaa ,
' ??g?tgi gtgzg gat agagttayg-;gcagggata ttcaccatta tcgtttcaga 3720 cccacctccc

aat cccgagg ggacccgaca ggcccgaagg aat agaagaa gaaggtggag 3780 agagagacag

SRRy taa 3839 <210> 53 <211>
tcc attapatt agu ¢S anl ”C(%ﬂﬁﬁ% 499 e
i%giagizl PRTg<21 > Artifici aéfe sequerice t}gﬂ%@ <223> Modified Env/ Ta

<400> 53 Met Arg VaFDrlgice @hages Riyer l@lhord‘tb@sl-mlm'ﬁﬁgiorﬁr gmé?Aﬁéé(cf%d P Arg 1
5 10 15 Trp G intrdtmisdddnlvGith %éz'»')_%ragd e%%gcwc\eapr/gtﬂn@ o{,&p Hﬁsﬁ.guy% 16°u A a 35
25 30 Lys Leu Jrpoval (Al o2 : nE,

40 45 Thr Thr PHO k0B 0&§XAI08. @eﬂOAapdeaIO\E/g;ﬁJ@l;% F urﬁ?BA;g w§5

o5 00 Yal s Histelle ANPAY Ry Ifbodl Fro Mgt ied b srrahan méon him e Mo
oo Lye- Aon AdBowteduith iy @ @iandl 1095 CoeuARR cbbf ndagurd Bt ol oo

s Leu
105 110 fsp Gdaugdri: Wﬁ@fﬁe%ﬁ s%ws reha){rveAntr-HbsAg antlbody titers
115 120 125 11/72 5

measured for sera harvested from mice inoculated with 1x1 07 and 1x10® pfu.
Serum in each measurement was. diluted 1:1500.
To-measure the relative titers of the Anti-HbsAg antibody elicited by
Ad HBsAg IL2, blood (about 150-500 ul) from each animal was collected from
15 immunized mice every two weeks and serum was prepared. Bilood was
incubated at room temperature for 2-3 h to allow for clotting. The blood was
‘ then c_hilled overnight at 4°C to shrink the clot. Uriclotted fiquid was
transferred to a clean tube and centrifuged at 2000 x g for 5 min. The
supematant was transferred to another clean tube. Sodium azide (NaN3) was
20 added t0 0.05% as a preservative. Small aliquots. were kept at 4°C for short-
| term storage. Long-term storage was at -80°C. '

~ Relative anti-HBsAg titers were determmed by ELISA against
. recombsnant HBsAg purrf ed from yeast (from Aldevron, LLC, Fargo, ND). As
| . shown in Frgure 10A, the mice.in group-1 -had increasingly streng immune
25 responses to HBsAg expressed by the adenoviral vector, Ad. HBsAg:IL2,
' within 8 weeks post rnoculatrcn This vector with a titer'as low as 5 x 10° pfu
‘was sufﬂcrent to elicit high leveis of antibody specifically against HBsAg.
7 Frgure 108 shows the rmmunogemcaty of Ad.HBsAg.IL2 with higher
trters As shown in Frgure 1OB rmmunogemcrty of Ad.HBsAg.IL2 increased
30 dramatrcalfy as the titer of the adenoviral vector was increased from 1 x 107
pfu to 1x 10° pfu.

_ These resuits demonstrate that the adenovrral vector-expressing both
hepat:tls B surface antigen and IL-2 can induce strong immune- response
spec:F caliy targetrng the vrral antigen in mice rnoculated with this vector.

35 _ These results also-support the belief that the genetrc vaccines provrded by the
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2 May 2006 WD 03/ 038057 PCT/ US02/ 35112 Genphar- 740.ST25.txt _ Ala Jy Ser
Cys Asn Thr ser Val Ile Thr A n Ala cys Pro Lys.Val 130 135 21May & Phe Gu
"Pro 11e Prowblegeidess Tyr Cys Ala Pro Ala Gy Phe ‘Ala 145 158 155 160 Ile
Leu Lys Cys Asn Asn Lys Thr Phe Asn Gy Thr @y Pro Cys ThFCTHgEAIHE 175
Asn Val Ser Thrval G@n Cys Thr His Gy Ife Arg Pro Val Val ser 180 185 190
Thr G n Leu Leu Leu Asn Ay Ser Leu Ala Qu @u du val Vval Ile 195 200

205 Arg Ser Al aprésemt E?ivem‘ﬂmrhokﬁdj’reé&ﬁroﬁi:s%slag%fﬂ':@&rohé Paddrfes Y& hldpsLeu 210
215 220 Asn @ n_Ser Asn Cys Thr Arg Pro Asn Asn Asn Thr Arg

225 230 235 240agfﬂ';‘§t§%qat'%gé”%§g lle @n Arg Ay Pro Ay Arg Al a Phe Val
‘Thr Ile 245 250 255 Gly Lys IIe GIY60 Asn Met Arg Gn Ala H's Cys Leu Ay
zyss Thr Arg 2 Rro n %s Ser Val Arg lleedy Pro Ay @n
Thr 275 280 288 Ph PO’ﬁJaa g@ﬁ peietiterse Gy ASP Ile Arg G n Ala

H s s 290 295 30@s egsm‘, e Ar
I : e Gq,y Pro 305 310 r%%e %?;IIS?gLE rﬁfc@ (ﬁlﬁéﬁ e?‘i@b&r%&or{%ﬁ%@ﬁ%gé%ﬂﬁl)e I g

Ay Asp |le Ard'¥ Wje%“@ﬁu@ﬂéﬂm‘“&th HP‘%O?@% A@}‘égcﬁﬁlr"—&ﬂg dlffe@eﬁtylateesn Asn

I[le Arg G n ArgBidtd wiE r Thr
Thr Arg Arg IIgB @elfel'égeﬁ fgﬂ?fogrggmh{a% éae)‘y tk}?)%%klé fcﬁoﬂm@/lﬁog‘&?éfro Kr Arg

Pro Ser /Thr Asr?”gﬁ?mmﬂasl'ﬁfﬁpgéﬂ AL 90 davas(Qre@ B,lmgr@Wprze@leys/\o 03{ 03ﬁ057
PCTI US02/ 35112 val P

Tyr Arg Thr @ 35@229&6“:'9%%%? ﬁ)éﬁ%si-grggulég@ ﬁ%% \@r% r%:ﬁalﬁn@e%«)ﬁh%g Alaa Tyre
Cys Ay a@r %ye qﬂ*ﬁnwg P ViEus. &dea}ﬁcog&@edﬂrEMmeEMmﬂsgverysiaﬁg He
S Leu @Y P euoNudnly 0Bt Allbogf B 12 AB RNSLY L2 e

Thr Arg Lys SeﬁgaifllFé rwmtmeawmnfmqrme édliafrodEChethibortBferhationdlyr Al a
Thr Ay Qu Ilgl Ile Arg An Ala H's Cys 465 470 475 480 Lets
Gy Cys Thr Argcph-@"%'yaﬁﬁ)%sn Thr Arg Lys Ser Val Arg Ile 485 490 495
Ay Pro @Y dn ThrAghiovliyin Figure THA, @iog ingmupl Ehdd stradlg YmAwne késpondd0 505

s :“rsofr% o0 et AR et 5 10 20
530 535 540, d Xd.HBpAg e, it ti@ mgwesitrtdirsf é?ﬁibo@ég:ﬁ‘ﬂét HBdhgReachbdlin Asn Asn |le
s 52057250 208 A A Bl Ml bl ek i o o o
Ser Thr 580 S%Jsmﬂhe immune reponse again and very high titers were achieved within '
about 3 days of the second inoculation. ' |
20 - ~ As shown in Figure 11B, mice in group 4 also had strong |mmune
response to the hepatitis: core antigen HBcAg expressed by the adenowral
vector Ad.HBcAg.IL2, with the high titer of antrbody agamst HBcAg reached in
ahout 34 days post inoculat:on The second mocuiatron with Ad HBcAg L2
' boosted the immune reponse again and very high tlters were achieved wrthrn ,
25 about 3 days of the second inoculation. |
o These results demonstrate that the adenowral vector expressrng both
hepatitis B core antlgen and IL-2 can also induce strong immune response
specrf'cal[y targeting the viral antrgen in mice inoculated wrth thrs vector
7 ‘_These resu{ts once again support the belref that the genetrc vaccrnes provrded
- 30 by the present invention hoid great promlses as effrcacrous vaccrnes for
~ humans against hepatitis B virus.
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Gn

nop N8 ﬁ%@ﬁéd%én A b 2 anilatin i & 4037 uelB3niBoq 8 vig Boly 2 Vil

Asn Thr Arg Thr Ser Ile Arg Ile Gy Pro AY Gn Val Phe Tyr Arg 595 600

605 Thr 6 Y 10 Asp Ile Thr Y ASP Ile Arg Lys Ala Tyr Cys2ddy 80 cys
.620 Thr Arg Pro Asn Asn Asn Thr Arg Lys Arg Ile Ser Leu Ay Pro Ay 625

630 635 640 52/ 72 2 May 2006 WO 03/ 038057 Genphar. 740. ST25. t xt

PCT/ US02/ 35112 Arg Val Phe Tyr Thr Ala Ay Gu Ile Ile Gy Asp Ile Arg Lys
Ala 645 650 655 H's Cys Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys Ser Ile
Thr Phe 660 665 670 Ala Pro Ay G #&Leu Tyr Ala Thr Ay Gu lle lle
Gy Asp Ile 675 680 685 Arg An Ala H'S Cys Leu Ay Asn Ile Ser Arg Ala

. Lys Trp Asn Asn 690 695 700 Thr Lea Lys Gn Ile Asp Ser Lys Leu Arg Gu

A@n Phe Ay Asn Asn 705 710 715 720 Lys Thr 1le Ile Phe Lys A n Ser Ser
Gy @y Asp Pro Qu Ile Val 725 730 735 Thr His Ser Phe Asn Cys Ay Ay

G u Phe n Thr 740.745 750 A n Leu Phe Asn Ser Thr Trp
Phe Asn ng %ﬁ%c‘)% lnggtrac%{pvtr% QYPrSIBE: 760 765 Ser Asn Asn Thr Gu G
y

Ser Asp Thin Ht\eséauemﬁéda@ﬁ rﬁutatéd Al éﬁﬂgéﬁ%xg)g%ségﬁogh@ lle Ile Asn

Met @GnGuVaI o lle Ser 805
ta @étigegerbyAgbel r@mmhm@w ademovigug elidting: 1ar dmrime 8Ar gg Asp

Val ltkzs rdad:mnmanﬂader’tmmu@.y Val AI a Pro Thr Lys 8S0 855 860 Ala Lys Arg
Arg VaI V?e _ﬁén Thr Ser Al a Val [le Ay Ala Leu 865 870 875 880 Phe
Lea G & @eomRInan ad@w"@@r ofrilaiget 1.aMrergin thea recamisisant 2 -May

.72006a\g@nga/r@gq@é,,ggggnqﬁ%%ﬁgw Genphar. 740. sT25.txt 885 890 895 Met Thr
L

Thr vVal dn Leu Leu ser Ay Ile Val @n 900 905 910 dn

dn Asn A§nTt@tr§cnmblmlg alemolires @f wlakna1 Gvhe@im thé $Vedrtigeaus a5 920 925

An Thr_ .V IeLsGIn IIeLtsAIa 930 935
940 95?9?5' LPfA'ﬁbqy& ﬁé‘\g y&n ’H‘@%OEWVL%%*“L@@“%W PNGA3; gray cys 945
950 AhfigH®er Bev cdde AYB, &ep, El e dpxs. Thr Thr Ala Val Pro Trp Asn Ala ser Trp

- 965 '970 975_Ser Asn Lys Ser Leu GQu dnlle Trp Asn Asn Met Thr Trp Met. Qu
980 985 990 Thepgensmbiant @dgnpvieus\oh claim Tywhatein Ser HI¥antigentib anSer Leu |1 e

99, S%g%c%ggcgteﬁb’r&ﬁbc%eﬁm%ﬂ Asn A n d@n Qu Lys Asn Qu G n Qu Leu Lets

1010

5. The recombinant adenovirus of claim 4, wherein the HIV glycoprotein is
an HIV envelope protein, preferably a mutant gp160, gp120 or gp41.
6. The recombinant adenovnrus of claim 5, wherein the cleavage site of the
- HIV-envelope protein is inactivated by mutation.
. 7. The recombmant adenovirus of claim 5, wherein the C-terminal
cytosollc domain of the HIV envetope protein is deleted.
| | 8. The recombinant adenovirus of claim 5, wherein both the cleavage site
- and the C-terminal cytosolic‘démain of the HIV envéiope pfo‘tein’ are deleted.
9. The recombinant adenovirué of claim 5, wherein the HIV envelbpe ‘
- p‘rqtein is encoded by a polynucleotide selected from the group consisting of
SEQID Nos. 14, 16, 20, 21,22, 23 and 24.
10. The recombinant ad‘e-novirus of claim 5, wherein the HIV sequence
further encodes an HIV protein selected from the grou_;i consisting of RT, PR,
Tat, Vif, Nef and Rev. | |
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G u Lets Asp Lys Trp Ala Ser Leu Trp Asn Trp Phe Asn Ile Thr 1025)% 1030
1035 Asn Trp Lets Trp Tyr lle Lys Leu Phe Ile Met Ile val cPMa%4P061040

1045 1050 Leu Val Ay Lets Arg lle Val the Ala Thr His Lets Pro Ile Pro

1055 1060 1065 Arg Gy Pro Asp Arg Pro Gu @Ay Ile du Gu du Gy Ay du
1070 1075 1080 Arg Asp Arg Asp Arg Ser Ile Arg Leu Val Asn Gy Ser Lets Al a
1085 1090 1095 Leu Ile Trp 1100 <210> 54 <211> 4040 54/72 2 May 2006 WO
03/038057 31aneibaritnt Adehblifidbr SEAHRReRRPthe ﬁﬁ?%ﬁtiggﬂ"sé lLed

Env/ Tat/Rev <400> 54 gaattctgca acaactgctg ggcgttactc daagcatcca
ct t t cEtadifed;Hbh gavelage mgieinthek ncludssamtitichide \Goiphbgmopy. cgacgaagac
gcagt aagt a (gt agal ataat a.gcaataqttg CGenphar..740Q. ST25. t xt
tttatccatt 1?t cagag{e? %ngg%’?cég%%o‘?@ac&ga‘g?gg '%C%ﬁ‘é‘&t 'b%a'@@égéfja
gat cceageloptagrgemCtigat dichaRac agitibhabacsamie! Bt i9téhcaaradbhgt LI
t cat aacaaa agﬁétta%gc at.ctcctatg gcaggaagaa _ctcctaaagg cagtcagact

cat caBg¥DHcleplide selesied remihe aroup sensisingebSEOAGR Ngsa32.(52yand bdgc

t gt ggt ccat ala: \ aaaa atagacaggt

L 2t Tgat ag | Sor e e bilad MR g R e AR GG s gaganat at

;:atgcact t tgt a mgm%??eﬁmdg@ g@i@?ﬂ ?@?ﬁﬁ;@@haﬂf@@?itﬂ@?ﬂ?a gté&r@ﬁbﬁfﬁfc
gta cagaaaaa caca gtctattatg gggtacctgt gtggaaggaa

gcaag%%g—c"g/ 2 eé’caﬁ)f ﬁ'&eﬂg%g&@ég& thedesamginant ag?@@'ﬂ&é‘aga ggt acat aat

gttt ggggcaw.amé %@hﬂaiﬁ&ﬁt%%%wu%fa%ﬁﬁﬁcﬁmrfegg;gagrgggsgrﬁg:agt attggta

aat gt gacag aaaattttaa catgtggaaa aatgacat g gcat gaggat

- at aat cagt ta tRefyiriedlideaageadiog sy neembgingt-archaigt daseie taet rdrafegs t

Leaarb Bt M BERIB0HE I Bho Gt BT o Sellintethed BRAT reoamhincin,

acgt tepRaiogirggacaggacc at gt acaaat gtcagcacag tacaatgtac acatggaatt
aggccagtag tatcaactca actgctgtta aatggcagtc tggcagaaga agaggtagta
at t agat ct gl cldu taceabing aslengrirus oh abint havheraigt theaddidt aniigpaczaect

gt ag%@igtﬁ]&&‘taggﬁﬁ gg acccaacaac aatacaagaa aaagtatccg tatccagaga

ggaccaggga gagc f tacaatagga aaaataggaa atatgagaca agcacatt gt

.ctcgggt gt a6 Fhgaecbmbinzmt adehevirusSORASIARI! firthbPegiptagy: accaggacaa
acattctatg ca cagatﬁga t at aat aggg gat at aagac -aagcacattg ttgtacgaga

cccaacaat & aP¥H tide, 2 8heeHRG g it dgbhcperieasmacangeat tHiv atayemsea
g9a0aamisaApiaaggagat at aagacaagca cattgttgca caaggcccta caacaatata

‘agacaaagga cccccatagg actagggcaa gcactctata PCT/ US02/ 35112 60 120 180

240 ' 17. The recombinant adenovirus of claim 16, wherein the protease is
expressed as a fusion protein with the HIV Gag. |
18. The recombih_ant adenovirus of claim 16. where the protease is
expressed separately from a promoter different from that for the HIV Gag.
- 19. The recombinant adenovirus of claim 16, wherein the protease is
- eXpressed as a separate prdtein from the same promoter for the HIV Gag via an
IRES or splicing donor/acceptor mechanism. | |
20. The recombinant adeno_v_ii"us of claim 1, further comprising:
a polynucleotide encoding a fusion protein of HIV protease and HIV
-reverse transcriptase.
21. The recombinant adenovirus of clairh '20, wherein thé fusion protein of
~ HIV protease and HIV reverse transcriptase is expressed as a fusion protein with
the HIV Gag,
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300" 360 420 480 540 600 660 720 780 840 900 960 1020 1080

1140 1200 1260 1320 1380 1440 1500 1560 55/72 2 ‘May Zdday 2866

03/ 038057 PCTI US02/ 35112 Genphar. 740.5T25.txt caacaagaag aat agaagat

at aagaagag cacattgttg taccagaccc tccaccaata 1620 caagaacaag tatacgtata
ggaccaggac aagtattcta tagaacagga gacataacag 1680 gagat at aag aaaagcat at

t gt ggat cct gtacaagacc caacaacaat acaagaaaaa gaatatcttt aggaccagga

cgagt at t t RATMHAGEABIMIARIAI RS IRIBFRALAR wIIBRPGLAERioN Holdh 3 C

‘agacct aata acaatacaag aaaaagtata acttttgcac caggacaagC gctctatgca
acagdityanectease ayshdllVt mvesse dernsyoptaset st exptesgedt spuratsdy dicon amc

aaca _ t gacaaa cattctatgc aacaggtgat
at aa?’ g@@ggermggg’gg %ég@atﬁgg_ﬁvfgggcgagac ‘ccaacaat aa t acaagaaaa
agt at aagg23t JpeaecegbirattadeablRus af BlaRCRY wHiRERARbIaLIoAYIBER of @
agacgggcac att gt t(itl:-ﬁc aaggccctac aacaatataa gacaaaggac ccccatagga

ct agfg¥gieans erd Y reyessgtagecrintasmifgaxpressed @say Sgpatatatrrgteint
s -gtat t
B L P R B A R R R T

aacaduvsdEmistaagaaaaag aatatcttta ggaccaggac gagtatttta tacagcagga -
gaaat aat ag ,gapgacat cag. aaaggcacat tgttgtacca . gacctaataa caatacaaga
aaaagt at ag“c?ﬂ?f 3‘5‘%{3g'”é@g&@%%%‘ﬂ@‘%‘%ﬁ%ﬂbéaf&”éﬁb5@@&5!§t"9&at aggagat

at aagacaag idi8dtide eACOEH i . fdea ! aa9
aaacaat aat @gt aag_ﬁag tcctpaggig%dggg%%gggﬁkg?%g% ggagy }ggg%t@ H tc

'tact Geaseriptasaend dHlvtinleggegeacatt agt agagcaa agaacaattt ggaaataata

aal (gt aachsC ALY binadl bABhORls BF LR L A 0hRC W ddadhagiere
at aaaciid isddBpgagagt ctcccatcag tggacaaatt agatgttcat caaatattac
at ggt ggt aa_t agcaacaat, gagtccgaga tcttcagacc acaattggag aagtgaatta

't at aaat at 46.abig sepambinaatadenednisyfciainyagawhetsin g fusion poggingefa
3 20AN Ghdrock S MSDB-C AR NS ShEPLAY heddGRRIEIERRENTELCL O
act gusiingproteig gdticthgddIVt Gggaat aac at gacct gga agagt ggt gc agact agt gc
' aggaaa? 9037.3'}1% ?etc%cn():t?inant- adenovirus of claim 25, wherein the fusion protein of
HIV protease, HIV reverse transcriptase and HIV integrase is expressed
' separately from a promoter different from 'fhat for the HIV Gag.
28. The recombinant adenovirus of claim 25, wherein the fusion proiein of
HiV protease, HIV reverse transcriptase and HIV integrase is expressed as a
separate protein from the éame 'prorﬁoter for the HIV Gag via an IRES or splicing -
donor/acceptor mechanism. ) |
B 29. The recombinant ad'en@vif-us of claim 1, further comprising:
| an immuno-stimulator sequenée heterologous to adenovirus and encoding
an immu'no—étimula_for whose expression in the host enhances the
immunogenicity of the HIV antigen. . | ,
| . 30. The recombinant adenovirus of claim 29, wherein the HIV sequence is
“positioned in the E1 region of the adenovirus and the irﬁmunofstimula'tor
sequence is positioned i the E4 region of the adenovirus. | |

_ 31. The recombinant adenovirus of claim 29, wherein
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agggctgcta ttaacaagag tggaggagga gatatgaggg aattgaacca ttgagaggé@%
agtgggaat a ggagctttgt ctatgggctg cacgtcaatg acgctgacgg tgc
gaacaatttg ctgagggcta cagtctgggg catcaaacag ctccaggcaa atcaacagct
cctggggatt tggggttgct cttggaatgc tagttggagt aataaatctc tggagtggga
cagagaaatt aacaattaca 56/72 2 May 2006 WD 03/038057 PCTNS02/ 35112
- Genphar. 740. ST25. t xt caagcttaat acactcctta attgaagaat cgcaaaacca
gcaagaaaag aat gaacaag 3540 aattattgga attagataaa tgggcaagtt Egt ggaat{g
tttaac a attgac 36 tgtgot atat, aaaattattc ataafgat aggaggc
ggt aggﬁ% g“eaﬁggf% ee §8gghe {"?'Bg'?%‘tsé\@f"a??rcsteﬁf’%‘fega’&a?oéﬁ'g@?‘ﬁg thfcagggat a
t t caccat breE4 tégtohtoﬁi&@&adggg\grusgﬁﬁafé?é%bt‘é‘ssé@fr%m?%n@ tﬁfé@?ca ?g;gggg:?g
aat agaagaa gaaggt gga 0 agagagacag agacagatcc attcgattag
cttaggﬁ‘g?tfongﬁﬂf\g@ggﬂgergﬁi@os%‘g%%@ @i??g"ré’%tﬁﬁ gipg donar@gerptaicc accgcett gag
agact tpsdrankihgat t gt aa 3900 cgaggattgt ggaacttctg ggacgcaggg ggt gggaagc

cctcaaatat tggtggaatc 3960 tcctacagta ttggagtcag gaact aaaga atagtgctgt
taactt%’cffbea%aog%&vadmnus otelaing2S gtheraje thgoeppeassitD4l the2iDS> 55  <211> 1186

<212> <213> .Artifi ﬁll nee, <2R0>  <223> Modi fied Env/rat/Rev
<400> E@aﬁ}ét&lﬁedé{}ynofﬁ t?@;@" ylﬁe Ao ier p Arg Trp Ay Trp Arg 1
5 10 ¥wordoter. Ay Thr Met Leu Leu Ay Met Leu net Ile cys Ser Ala Thr Au 20
25 30 3L}ayihLeu Trp VgIdThr_VaIf‘;[é/,r T@r hG y Val Pro Val fTr pHL s Au Ala 35
40 45 Sthd hefrcombinant gdesioyires, of Gigim 28, wheeein ieexpassignoftha HAp Thr G u 50

55 60 availehlop tHSithnYido-Stim id BontHiBdAyaa Y5 Vit SR Pro Asn. 65
5. 29 V8etiop fbiriiio-ShrRuih i onififba % b-alBho ffh ptfordt 100 (07 Trp

85 90 345 Thg seongppin®) aenovjeds aficipim) 39, Mberain shedmmuagp | le ile ser LeU Trp
57/ 72 n}(ﬁzﬁ t]]%& phar. 740.sT25.txt 105 110

PCT/ Ugggy%%olr%g&p%sp ﬁ“%ﬁ@ﬁﬁéﬂ yskﬁ%rg'o Cys Val Lys Leu Thr Pro Leu Cys Val
Ay B35The echSinahbaddngviser of Cladm Adnwhidreindhe cofabinktien dthr A n A:a cys 'Iz\lro
Lys Val, 130 135 140 r Phe Gu Pro lle Prolle Hs Tyr Cys Ala Pro a
Gy PRECHIES =t erpstpditam i Gemerontior pd appersia pREnE @ Ml Pho Asn G v
Thr GQIREPHRckH=n Bfa reir@ﬁralZ&icﬁ%@oﬁﬁ‘ﬁo&@tor%chgﬁémym An Cys Thr Hs Gy
Ile Arg Pro Val Val ser- 180 185 190 Thr G n Leu Leu Leu Asn Ay ser Leu

Al a G &rerombinaghadapgyirys, eompr3ing»00 205
a first HIV sequence encoding a first HIV antigen, expression of which is under

the transcriptional control of a first promoter; and
~ asecond HIV sequence encoding a second HIV antigen, expression of which is
under the transcriptional control of a second promoter positioned in a different region
than the first promoter, expression of the first and the second HIV sequences eliciting an
immune response directed against the first and the second HIV antigens upon
infeétion of the host by the recombinant virus.
a7 The recombinant adenovirﬂs of claim 36, wherein the recombinant |
adenovirus is replication-incompetent. |
38. The recombinant adenovirus of claim 36, wherein the first and the
'#econd HIV antigens are the same. | ‘
39. The recombinant adenovirus of claim 36, wherein the first and the

second HIV antigens afe different. -
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Arg Ser Ala Asn Phe Thr Asp Asn Ala Lys Thr Ile Ile Val 2#@ 0 215
220 Asn G n Ser Val Qu lle Asn Cys Thr Arg Pro Asn Asn Asn 225
230 235 240 Lys Ser Ile Arglle G@n Arg Ay Pro 250 Ay Arg Al a Phe Val
Thr Ile 245 255 dy Lys Ile Ay Asn Met Arg Gn Ala His Cys Leu Gy Cys
Thr Arg 260 265 270 Pro Asn Asn Asn Thr Arg Lys Ser Val Arglle Gy Pro
Ay dAn Thr 275 280 285 Phe Ty9rr Ala Thr Ay Asp Ile lle Ay Asp lle Arg
Gn Ala His Cys 295 300 Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys Ser Ile

Arg Il Pro 305 20, y dn A a PheTyr Ala Thr Gly Gu lle
Ile GI‘?P Ag%’rﬁfgnwpﬁnt@dﬁn%‘ﬁ@sgﬁla%g& wWrereinites BpEkodhe Thr Arg Pro Tyr Asn
Asn | | SecondHI Aatiddngs dHNVRNOelo otaift> 350 58/ 72 2 May 2006 WO 03/ 038057
PCTI USQ2/ 35112 Cenphar.740. ST25.txt Ile Gy Leu Ay Gn Ala LOJ Tyr Thr

Thr Arg- Aihg reqombingit aseppviriseof gigin 46 whasi the efvalope pioteinHi s Cys Cys Thr Arg Pro

Ser Thg 2488 Qgrﬁ[ﬂg /5 380 Ile Arg Ile Ay Pro Ay dn Val
Phe - yraArgty ' n@w?s%@?'l&]gp 85 390 395 400 Ay Asp Ile Arg Lys Ala

Tyr COy&.dhe f@%crmt@}@t E'tﬂﬂnowlrtg dPcleimpdh) wherein the Bledd@e4iidofbaHNr Arg Lys Arg

Ile Seénvggﬁéﬁat%m a(l?y% ‘%ﬁmﬂi Phe Tyr Thr 420 425 430 Ala Ay Qu lle

1le d C,ys Cys Thr Arg 435 440 445 Pro Asn Asn

Asn Th43 Arhg ré.qxfsntﬁﬁnt blenolitus Bheaif A1, Rherdi ihe@-ferMirdl 450 455 460 Leu Tyr
Al a Thr uIIeI_L')eG Asp IIeAngnAlaHisQ/s 465 470 475 480
Leu AYS OW‘HF‘OI\FG YS"Y%%’GRQ*P"A@H% Arg Lys Ser Val Arg Ile 485 490

495 A, Rh@rc—.@a}rhb@aﬂt éﬁéﬁoﬂ&@ oﬂ’]émﬂﬁwﬂ@rremcﬂdfh tﬁé%l lﬁsggel le Ay Asp tie 500
-505 510 Alrzd‘g)1 Cys Asn Thr Arg Lys Ser

515 52ie gokthe péelmi@l cys@heiqmm gftley Iy"V@lnnelm%préthne aﬂ@dele@etoa Thr Ay Gu lle lle
530 5 Arg Pro Tyr Asn Asn Ile
545 5%%' gég %é%nﬂﬁ?@téhﬁnoﬁfrgs%aa@r 'Wh:er%(@%u €@ n Ala Leu Tyr Thr Thr
Arg  5ebortiHIVséquehicg further €écoddsan HiVpréte sblegtelli@mhs gfdyp Cys Thr Arg Pro
~Ser Thr 9 N, Thr Thr Ser Ile Arg lle Ay Pro Ay G n Val
Phe T;FP"%?§69°'§%§P%®8“A@E'\€€?”#§9§ May 2006 WO 03/ 038057 PCT/ US02/ 35112
Genphats, TAO recbafbitati addhdvir(h ¥ Adith b6, 8vihEinEhe fikeBr thk€ Arg Lys Ala Tyr Cys
dy Ser Cys 610 615 620 Thr Arg Pro Asn Asn Asn Thr Arg Lys Arg |le ser Leu

Ay PegchHIV gniigenisa grodified HiVenyelons protain thatinqudesmudticlside G u Iie Ile. Ay
Asp | 'vﬁnaﬁego&p\é.s Al a
47. The recombinant adenovirus of claim 11 or claim 46, wherein the
multiclade variable loops are V3 loops from at least two HIV clades.
48. The recombinant adenovirus of claim 47; wherein the at least two HIV
clades are selected from the group consisting of clade A, B, C, D, E, F and G of
-group M of HIV-1 isolates. _
49. The recorhbinant adenovirus of claim 47, wherein the V3 loops are
encoded by polynucleotides selected from the group consisting of SEQ ID Nds.
25,26, 27, 28, 29, 30 and 31. |
50. The recombinant adenovirus of claim 38, further comprising:
' ~ apolynucleotide encoding a signal peptide that facilitates the secretion of the firstor
second HIV antigen by a cell infected by the recombinant adenovirus.
51. The recombinant adenovirus of - claim 13 or 50, Wherein the signal

peptide is an HIV gp120 signal peptlde and preferably, is encoded by SEQ ID
No. 74.
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645
660
675
690
705
Val
Ser
Thr
Pro
Lys
Ser
ser
Arg
I'le
03/0
Thr

Gy A

Val
Asn
Thr
du
960
970
980
995
1010
1025
1040
1055
1070
du
Ay

650 655 His Cys Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys _Ser |le Thr Phe
665 670 Ala Pro Ay G n Ala Leu Tyr Ala Thr Ay Qu lle IM%V%Q%Asp.IIe
680 685 Arg G n Ala Hs Cys Leu Ay Asnlle ser Arg Ala Lys Trp Asn Asn
695 700 Thr Leu Lys An Ile Asp ser Lys Leu Arg Gu G n Phe Ay Asn Asn
710 715 720 Lys Thr Ile Ile Phe LyS A n 5er Ser Ay Ay Asp Pro Glu Ile
725 730 735 Thr His Ser Phe Asn Cys Ay Ay A u Phe Phe Tyr Cys Asn
Thr 740 745 750 G n Leu Phe Asn Ser Thr Trp Phe Asn Ser Thr Trp Ser
Ly, y 75707658e n_ Asn Thr 5er Asp Thr Ile Thr Leu
%ﬁ%{e af’?ﬁdef‘%'mfé?f ﬁs 3@erthqré:°mP’éS"l%n Met Trp Gn Qu Val Qy
Al a Meta ﬂ’(}lfnu@le@tldg&%oa% a7r95m3%epdn‘éh5)ﬁ® ddnfairPfat Fndefdthe fits€ AT g CYS
Ser Asn |le Thr Leu 805 810 815 Leu Leu Thr Arg Asp Ay Gy Asn
AR sgeenddly %Qe@wnﬂﬁ%@w&ﬁa@z@‘%@ﬂlrﬁs@ed\bagtfprrmwna@y Gy Asp Met
AsRieASirudr P Arg Ser Gu Leu Tyr 835 840 845 Lys Tyr Lys Val Val Lys
GQu Pro Leu Gy Val Ala Pro Thr Lys 850 855 860 60/72 2 May 2006 WD
3805 ThegapiabingtRdsTEG Usyaf clmmrr@ommsaasz@nms Arg Arg Val Val Gn
S | 865 87Q 875 880 Phe Leu Ay Phe Lea
hofbingrcbioddnaule 4 gt Frrabmbrage damengsd et Thr Leu Thr
Gmefétablyﬁsgn&dedlb%ﬂ@@ P$£I75Asp IIe Val Gn 900 905 910 G n G n Asn
L? #Ea Arg. Al a | Gn Hs Lea Leu 915 920 925 G n Lea
V P resefnbinpRt g¢ §°‘ﬂ§”ﬁ°[@a'"é*6raw)&feé?mﬁh@ firstand gacopfia 930 935 940 Val
Argly Biifigdradah WPy AaRwIBrd@dinl Leu Leu Ay Ile Trp Ay Cys 945 950 . 955
Ser Ay Lys Leu Ile Cys Thr Thr Ala Val Pro Trp Asn Ala Ser Trp 965
973 Ebe resembingst asienoyiaig ofrlainGl fion ¢laimTe4 whereindba HIEt Thr Trp Met Qu

9 I Asn Asn Tyr Thr Ser Leu Ile H's Ser Leu lle
1%%9(?%6@0%@%%»@%@@%%&%” Gn Gn AU Lys Asn Gu Gn Gu Leu Leu
$0.1Fhd GOmEinkhilasiend\dins b slailit 15 & dailed4, vbdrefithe AW Trp Phe Asn Il e Thr
103 35, Asn T e.Lys Lou Phe .lIle Met Ile Val Ay Ay
fgﬂ‘gurfg%rﬁtefb’ g B\PAte Mftaéﬁ"eﬂfﬁﬂ’é;a@é Phe Ala Val Leu Ser Ile Val Asn
506 0rnk0edormMbibiabhdeNolird Bf Sthirn ga’rwﬁ&émﬂhggr@tﬁ g Phe Gn Thr Hs Lei
10751080Pro||eProArgGI Pro As Pfro Au dy Ile dUuduU

Togmen bl Gy @%Jef@@/fr@w%@umgnwt@gmi pﬂxpgﬂ 47 anfie Ar g Lea Val Asn
6},&1 2

58. The recombinant adenovirus of claim 56, wherein the proteolytic

fragment of HIV Gag is in a natural, secreted‘or membrane bound form.

£59. The recombinant adenovirus of cIaifn 56, wherein the proteolytic

fragment of Gag is encoded by a polynucleotide selected from the group

cbnsisting of SEQ ID Nos. 34, 35, 36, 40, 41, 42, 46, 47 and 48.

. 60. The recombinant adenovirus of claim 54, further comprising:

" a polynucleotide encoding a HIV protease.
61. The recombinant adenovirus of claim 16 or claim 60, wherein the
polynucleotide encoding a HIV protease' is SEQ ID NO. 56.
62. The recombinant adenovirus of claim 36, wherein the first HIV antigen
is a wildtype or a mutant HIV envelope protein and the second HIV antigen is a
wild type or muatnt HIV‘ structural protein. ' | _ 7
63.The recombinant adenovirus of claim 62, wherein the wildtype or mutant HIV

structural protein is wild type Gag or a proteolytic fragment of Gag.
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2 May 2006 WO 03/038057 1100 Genphar.740.5T25.txt 1105 111 @er bgu Aa
Leu Ile Trp Asp Asp Leu Arg Ser Leu Cys Leu Phe 1115 1120 ¥ 28 Tyr H's
Arg Leu Arg Asp Leu Leu Leu Ile Val Thr Arg Ile 1130 1135 1140 Val du Leu
Leu Gy Arg Arg Ay Trp Qu Ala Leu Lys Tyr Trp 1145 1150 1155 Trp Asn Leu
Leu dn Tyr Trp Ser An Gu Leu Lys Asn ser Ala 1160 1165 1170 Val Asn Leu
Leu Asn Ala Thr Ala Ile Ala Val Ala u 1175 1180 1185 <210> 56 <211> 507
<212> DNA <213> Hunman i mrunodeficiency virus type 1 PCTIUS02/ 35112 <400> 56

at gt t @4 tTheggeniakjpand mdgoevinus of chine d6gwmeindotic hpdigstadrd tt ctt cagag
t da cagccccacc
cagaccagat ARARRBIRSH. ASHALYL HludfARPORRAR. fifgagccan cag

. agaagagagc ttca g gggt’agagac a _ aagc aggagccgat
agac adijg The ceginatiicartt hdeaadrub o€ clhint 3gaVisaeinboti heghaasa acccct cgt ¢

acaat aaaga, t ca actaaaggaa gcictattag atacaggagc agat gataca
gt at t 55 'é\%qﬁg qe 8@%&8@%25@%&%&@%@5’?'3%'@% agg gggaat t gga
ggt tt tesl The AaBhdRARCRIcabAlE R B1akh 98, AineRbaRbrRfigt Ct 9 g9 acat aaagct
at aggt acag tattagtagg acctacacct gtcaacataa ttggaagaaa tctgttgact

“cagat t ggt t 3dETLAe-pliauiator sagyancethetpsolggousiPpadenctis® and zngodineRan <213> Human
I mun el I, Y, : Q0. 480 507
62/ 72(?%%{%”? %(%%'a%%‘3"/%3%@’%%53%6@%“%3%6‘%‘%38‘“754&%‘1’5@%%%?%& Phe Phe Arg
d u Agbthedistar secehdHeantiGem Gy Lys Ala Arg Qu 1 5 10 15 Phe Ser Ser Qu
an T Ala, Asn. ser Pro Thr .1le Ser Se 20 25 30 A n Thr Arg Ala
Asn sreér%' ébgreﬁqﬁﬁbmaat%fe&owﬁ tpi '65' vﬁ?reﬂtbeg#org@o& 45 Arg Asp Asn Asn
Ser PHIV3etuéidé Ndath&inimbha-shaladdOséguBnéd dreldipres2@d FonbtheVal ser Phe Asn
Phe Pro A n-1le Thr Leu Trp Gn Arg Pro Leu Val 65 70 75 80 Thr Ile Lys

|1 e GSMERPReter hicisraniraliyiy apinierpal iibpeamaleptryrsite quvip a siliciop 95 Al a Asp Asp
Thr  Vabndiaiecsdtst iddhalEh. Ser Leu Pro Gy Arg Trp Lys 100 105 110 Pro Lys
Met IIenGI'yO%y IIeaGIy Gy Phe Ile Lys Val Arg @ n Tyr 115 120 125

-68. The recombinant adenovirus of claim 29 or claim 66, wherein the

immunostimutator is a cytokine.

69. The recombinant adenovirus of claim 68, wherein the cytokine is
selected from the group consisting of interleukin-2, interleukin-4, interleukin-12,
B-interferon, A,-interferon, y-interferon, granuiocyte colony stimulating factor and
_granulocyte-macrophage colony stimulating factor.

70. The recombinant adenovirus of claim 36, wherein the first or second
promoter is an adenoviral promoter.

71. The recombinant adenovirus of claim 36, wherein the first or second.
promoter is a non-adenoviral promoter.

72. The recombinant adenovirus of claim 33 or 71, wherein the non- - _
adenoviral promoter is selected from the group consisting of CMV promoter,
SV40 promoter, retrovirus LTR promoter and chicken cytoplasmic p-actin
prombter. |

73. The recombina_nt adenovirus df claim 36, wherein the first promoter is

in the E1 region of the adenovirus and the second promoter is positioned in the

~ E4 region of the adenovirus.
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Asp An lle Leulle Qu lle Cys Ay Hs L YS Alalle Gy Thrzl\g{ayl %30 135
140 Leu vat dy Pro Thr Pro Val Asn lle Ile Ay Arg Asn Leu“L 0P 145
150 155 160 A n Ile Ay Cys Thr Lea Asn Phe 165 <210> 58 <211> 1800
<212> DNA <213> Artificial sequence PCTIUS02/35112 <220> <223> CGag- Pl
<400> 58 at gggtgcga gagcgtcagt attaagcggg ggagaattag at cgatggga aaaaattcgg
60 63/72 2 May 2006 WO 03/ 038057 PCT/ US02/ 35112 CGenphar. 740. ST25. t xt

tt aaggccag ggggaaagaa aaaat ataaa ttaaaacata tagtatgggc aagcagggag 120

- ct agaat4yyah recogbingnt adenbdutsggaidimed ircargad tat claimgaaggatfer t agacaaat a 180

ct gggaﬁ%%atr%g{;}gﬁcrgattc ccttcagaca ggat cagaag aacttagatc attatataat 240
acagt agcaa ccerelaflg tgtgcatcaa aggatagaga taaaagacac caaggaagct 300

t t agaczaddset digaggmadicarg aaaRerasss dgnad fPantofdRdaara0CE® agcagcaget 360
gacacaggac, acagcagt ca ggt cagccaa aattacccta tagtgcagaa cat ccagggg 420
caaat Sgg'géh%f"@a'gﬁ%g@éﬁ of 'E%‘éfg"’l’ﬁ%fé fofuse irnplieitijo catmHYyNa sespagIagt agaa 480
gagaaggetgatiogadlcccaga agtaataccc atgttttcag cattatcaga aggagccacc 540
ccacaa%;;ltt t aaacaccat gctaaacaca gtggggggac atcaagcagc catgcaaatg 600

t t aaaatfadisecd arecombinang gdenguirgozs drimed guaityaof gegtlsinatido agt gcat gca 660
tad gt {. tact 720
Ao oot I and R aaaGh b I AR o LR RR B IR N T8 E gagaa 780

at t t atta&iMinfmtigyat aat cct gggatta aat aaaatag taagaatgta tagccctacc 840
agcat t. ctttta gagactatgt agaccggttc 900

t at aad t%gus?eg%tg@%%gég" 8‘%&%& ?ﬁﬁggsg’ggéﬁma e\ lesPMBant gacagaaacc 960

Lt gt t ggfensvia ARthGE ERAprites 8@ bt Bbreargrmbatihlilalrd8q@rabd 99gaccagcg 1020
~gctacact ag aagaaat gat gacagcat gt cagggagtag gaggacccgg ccat aaggca 1080

g
agagt theteyglogeysda geanavirya iak apepdss ae damueealindaiat whosaat gat gcagaga 1140

J90an bicaiIRARE AGA nAARAS AT I ABRIAY b 2hY dhfgea 29aa099cac 1200
acagccagaa attgcagggc ccctaggaaa aagggctg ggaaa gg aaaggaagga 1260

~ caccad8t Yse gbyrecombinenttageyeviras agclgiotedant anyodf clalragygezaia t ct ggccttc 1320

ctaca cca a attttcttca gagcagcecca .gagccaacag, ccccaccatt 1380

et t cAganandaatie f aiRedisamen cinaliiog M 25 BHne lRgP I igoggt aga 1440

‘gacaaceabieliciiogat nmiitheasRBeadcLpdRdgagacaag gaactgtatc ctttaacttc 1500

cctcag{gt a cfctttggca acgacccctc gtcacaataa g_gat aggggg gcaact aaag 1560
Pef’éag st

gaagct' et YpHEaYBLIagE adanqyivs euerjishgdistdllysaatenag tttgccagga 1620
agal 06AaGHing 8 AAARIAREA HIOSHRGE! | BORBALELLA. b2 gcgg-&nﬁﬁnagt atgat 1680

cagatactca tagaaatctg tggacalaaa gctataggta cagtat aggacctaca 1740
cct gt cambinatiemwitly gaegondrecomfinagt adanosigat ofglifferegicseedtype taat t t tt aa 1800
<210> ‘ 4/ 72 2 May 2006 WD.03/ 038057, PCTI US02/ 35112 <212> PRT
<213>“%r??f|tﬁgﬁ‘ujsg'feégéaﬁ%éﬁtcaé'eﬂ%vﬁrﬂﬁaﬂngf&ﬁi‘P‘éﬁ“ﬁ%‘?‘P%‘P" SYYSeaUSR > Gag- Pl <400>

59 Meen€ddinghh aedorgl W\aamtjen\far udetiv ehietingay ifminS rdspdideASR Arg Trp 1 5 10
15 d Hathggsenl le Arg Leu Arg Pro Ay Ay Lys Lys Lys Tyr Lys Leu LyS 20 25

80. Use of a first recombinant adenovirus comprising a first antigen

- sequence heterologous to native adenovirus and encoding a first viral antigen
from the first pathogenic virus in the manufacture of a medicament in
comb_ination with a second recombinant adenovirus comprising a second antigen
sequence heterologous to native adenovirus and encoding a second viral antigen
from second pathogenic virus for enhancing immunity of a host to infection of a
first and second pathogenic virus. |

- 81. A use as claimed in any of claims 75, 76 and 80, wherein the

medicament is suitable for administration to the host intramuscularly,
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Hs Ile Val Trp Ala Ser Arg Gu Leu Qu Arg Phe Ala Val Asn_Pro (%340 45

Gy Leu Leu Gu Thr serGIuGIyQ/sArgGInIIeLeuGIyGInIlV&Y 55 60
G@n Pro Ser Leu Adn Thr Gy ser Qu GQu Leu Arg Ser Lea Tyr Asn 70 75
80 Thr Val Ala Thr Lea Tyr cys Val Hs Gn Arg lle Gu Ile Lys Asp 85 90
95 Thr Lys Gu Ala Leu Asp Lys Ile Gu GQu Qu dn Asn Lys Ser Lys 100 105
110 LyS Lys Ala A n G n Ala Ala Ala Asp Thr Ay H's Ser Ser An Val- 115
120 125 Ser A n Asn Tyr Pro Ile Val Adn Asn Ile An Gy Gn Met Val His

130 138trateegheglly, pubsutaheouslyr infatasally lﬁ’ﬂrﬂdetreailyAmtaﬂyaor'ﬁﬂypor\pﬁafeniams Val val Qu

145 1 he  Ser ro Met Phe ser Ala Leu
ser %Sﬁgblé%g%gdm ueldclf f}'ﬂ&? TE%?Ja'Er f&ﬁﬁfew?laeﬁ%fa YBSR' Thr Met Leu Asn Thr
Val Gtge fr&B@oohﬂﬁuaﬂx%eGbeuHs%déﬂdﬂmHs%roNp@ 5\t tHel serdvfple ob@@ Lys G u Thr Ile
Asn du GI g 200 205 65/72 2 I\%\: 2006 WO 03/ 038057 PCTI US02/ 35112
Genphaﬁ’ec fegemBInant adeRp\irug is,seigdle Hgararpoensistipg €t pro val His Ala Gy
Pro || ReMvitudlordeS-22 660 Gy An I\/bt Arg Qu Pro Arg Gy Ser Asp Ile Ala
Gy Thr. Thr 225 230 235 240 ser Thr Leu dn AU GnNn Ile @y Trp. Met Thr
Asn ASR- PPe upg gs plenedinlaim T9z5 slapm §0\vehereinthafinst virad Tyr Lys Arg Trp Ile.

1o LahueriorRdfy e b iads i B i ot ey 2 Ao Ap Tyt
Val Aypalﬂn@eﬁlﬁeco'ﬁyzd by the sﬁmndll:@mmbihgﬁt ad8movl) Arg Ala GU dn Ala Ser dn

d U Vi Asn_Tr t Thr U Thr ..305 310 315 320 Leo Leo Val @ n Asn
Al a I’F.ng Ui p® E\?E"ﬁ_ °’?H?7g°é°|fgﬁsﬁy‘§h%?'8 th%%" 335 Leo Ay Pro Ala

‘Al a Tlahndeﬂlenéﬂdedﬁﬁtthem rdvBinbihhrt adbrbviaYsSis GEreM iom tﬁé’fgeé%ﬂé 350 Val Ay Qy

Pro Lys Ala Arg Val Leu Ala Qu Ala Met ser 355 360 365 G n Val

" Thr Aé’ﬁa*?ﬁ*fgemea'SOﬁﬁﬁ’ by fhg spgand pespmbinant adenaginys. Asn Phe Arg 370 375 380 Asn

G n Ag { Ay H's 385 390 395
400 Tr?rg %X%e'\& clyﬁ{edhﬁz:lé%%d;?ecléﬁgsg\gh%}sﬁ tlfgsseg)hld cyg Trp Lys Cys 405

410 A1sombjnanygderoving Iyas—ms Sanla %nowbbmpon@&s fﬁlarF rﬁloUeArg Gn Ala Asn
420 4 Leo Al a Phe Leu Lys Ala Arg G u Phe
435 4 %goeﬁ?@atpg%r?&g?erg @@ (FERMPIGNLadRORVI fs ‘?5:&@3‘%? Ile ser ser Gu

©Gn ééﬁtypiéfha#ﬁﬁtnﬁﬂie?ﬁst?ecbh}ém&ﬁ@ﬂer\@n%/ 038057 CGenphar. 740.5T25.txt Thr Arg

Al a A§5| er Pro Thr Ar% GQu Leu Gn Val Trp Ay Arg 465 470 475 480
: . A use as claimed in Ialm 9 or claim 80, wherein the second

recombinant adenovirus has the same adenoviral backbone as the first one
except that the knob, shaft or penton base domain of the fiber region of the
second recombinant adenovirus is of different serotype than the corresponding
one in the first recombinant adenovirus. -

87. A use as claimed in claim 80, wherein the second recombinant
adenovirus has the same adenoviral backbone as the first one except that the
knob domain of the fiber region of the second recombinant adenovirus is of
different serotype than the comesponding one in the first recombinant
adenovirus. |

88. A use as claimed in claim 80, wherein the first or second recombinant

adenovirus is replication-incompetent.
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Asp Asn Asn ser Pro Ser Gu Ala Gy Ala Asp A°rg Gn Gy Th_r2 YZF@QS 490
495 Ser Phe Asn Phe Pro A n Ile Thr Leu Trp Gn Arg Pro Leu™va r 500
505 510 Ile Lys Ile Ay Ay Gn Leu Lys Gu Ala Leu Leu Asp Thr Ay Al a
515 520 525 Asp Asp Thr Val Leu Gu Gu Met Ser Leu Pro Ay Arg Trp Lys Pro

530 53pg 5 i : e | Val Arg A n Tyr Asp
545 55%9'5@3%2% %ﬁne}d{ @ Cﬁa’éﬁ' %é”%’%’rﬂ% %gr%gﬁ'b'rﬂ'a?tlﬂ’@% alle dy Thr Val

Leu 586theToompasedad thliidyarfigen Shquéhae hedérofrgous k@ nalive &denosirgs Asn Leu Leu

Thr dn 0585 590 Ile 4 s, Thr Leu Asn Phe 595 <210> 60 <211> 51
Dios BReSapesd s Wﬁéiaan%'efﬁ%@H@eﬁrwégcwz@%seﬂcmmﬁer <400> 60

aaat cagl:CA ugaaist gainidd inCHAIR0g9! Bhént ARG aRdtRRE apliges <210> 61 <211> 42
<212> DNA <213> Artificial sequence PCTIUS02/35112 51°67/72 2 May 2006 WO

03/ 0388RAHepEsy aIsPesitionerhin thsbh apd Fdmr Erasgion of tRadivecprgsniftR primer  <400>

61 att reEI t fettatatcc cc <210> 62 <211> 41 <212>
DNA <2 ?:[hgg%{t {%P@?g%ﬁseqﬂgﬂé%' %%E%%VE&223> PCR prinmer <400> 62 ggggat at aa

gacaag@hacaubé gsatajapa ioot@iacedtehereirmtkOfrs6and 2Hildanfgerk212> DNA <213>
“Artificial sequence 42 41 <220> <223> PCR prinmer <400> 63 gttgtagggc
cttgt g%‘?&é’@”‘éﬁétqij? GEREE TRl by thegnegrometer1 > 39 <212> DNA <213>
f\[ B'C‘;'ng‘ég% ui{%%%‘?%ﬁﬁg&?@&ﬁim 5220 RerBinR rfBind 4003 Afigddt at aagac aagcacattg
' sequences are expressed bicistronically via an internal ribosomal entry site or via
- a splicing donor-acceptor mechanism.
93. A use as claimed in claim 80, wherein
the first recombinant virus further comprises a third antigen sequence
.heterdlogoﬁs to native adenovirus and encoding a third viral antigen from the first or
. second pathogenic virus, and
the second recombinant virus further comprises a fourth antigen sequence
heterologous to native adenovirus and encoding a fourth viral antigen from the first
or second pathogenic virus.
94. A use as claimed in claim 93, wherein the first and third antigen
sequences are positioned in the E1 and E3 or E4 region of the native progenitof
of the first recombinant adenovirus, respectively; and the second and fourth
antigen sequences are pbsitioned in the E1 and E3 or E4 region of the native
| progenitor of the second recombinant adenovirus, respectively.
- 95. A use as claimed in claim 94, wherein the first and third antigen
-sequences are expressed bicistronicélly by the same promoter, or the second
and fourth antigen sequences are expressed bicistronically by the same
- promoter. |

96. A use as claimed in claim 95, wherein the bicistronic expression is via

an internal ribosomal-entry site or via a splicing donor-acceptor mechanism.

113




39 68/72 2 May 2006 WO 03/038057 PCT/ US02/ 35112 Genphar. 742.%&& <210>
65 <211> 36 <212> DNA <213> Artificial sequence <220> <223> pri mer

- <400> 65 ggtggagggt ctggtacaac aatgtgctct tcttat <210> 66 <211> 36 <212>
DNA <213> Artificial sequence <220> <223> PCR prinmer <400> 66 ataagaagag
cacattgttg taccagaccc tccacc <210> 67 <211> 47 <212> DNA <213> Artificial

sequence 32203 A > . tgt _tgggtcttgt acaacaat at
gc?t ttct tQZ' tgtug??g%ﬁngﬁ%y&mﬂ?&yﬁég&n ygeﬁ& %hﬁ%&%%gor%?t i ficial sequence
36 36 47p#iRdgéRicRinidey a20b®saNie.03/ 038057 Genphar. 740. sT25. t xt <220> <223>

PCR pri <400> 68 ggagat at aa gaaaagcata ttgttgtaca agacccaaca acaatac
<210£ egggr- DS aégcaw%z'gfﬂi\'m&% fﬂﬂfhﬁifﬁtaﬂndstga@@ﬁe PCTI US02/ 35112 47

<220> < PERin el EToTon +badi %{E&g& c aatgtgcctt
t ct gat gt%&%iﬂ&e%g%olélb ??ngilzg&ﬁ%q%g > A?btfal% | ci al sequence <220>

<223> PGR. pAiuseras cldioted in@lajece, cdymeindbg fistantighe tsgtamdcaga cct aat aac <210>

1 <21-15atl%benic viruses are different types of the same virus.

- 100. A use as claimed in claim 80, wherein the first and the second

* pathogenic viruses are different viruses.
101. A use as claimed in claim 80, wherein the first or second pathogenic
virus is a human immunodeficiency virus, influenza virus, Ebola virus, Marburg
virus, Arbovirus, hepatitis virus, preferably, hepatitis A, B, C, D or E virus,
respiratory syncytial virus, herpes simplex virus, preferably, herpes simplex virus
type-1 or type-2 or human papilloma virus.
102. Ause as claimed in claim 80, wherein the first or second viral antigen
is an HIV surface, core/capsid, regulatory, enzyme or accessory protein, is
selected from the group consisting of HIV gp120, gp41, Gag, p17, p24, p2, p7,
p1, p6, Tat, Rev, PR, RT, IN, Vif, Vpr, Vpx, Vpu and Nef, a glycoprotein of the
influenza virus, preferably influenza glycoprotein HA1, HA2 or NA, an Ebola
glycoprotein, preferably Ebola GP1 or GP2 protein or an Ebola nucleocapsid
protein, a Marburg glycoprotein, preferably a Marburg nucleocapsid protein, an

~ Arbovirus glycoprotein, a surface antigen or core protein of hepatitis B virus,
‘preferably SHBsAg, MHBsAg or LHBsAg of hepatitis B virus, a surface anﬁgen or
core protein of hepatitis C virus, preferably NS3, NS4 or NS5 antigen of hepatitis
C virus, a glycoprotein or a fusion protein of respiratory syncytial Virus,
glycoprotein D from herpés simplex virus type-1, E6 or E7 of human papilloma
virus or a fuil-length antigenic viral protein or a portion of the antigenic viral
protein that contains predominant antigen, neutralizing antigen or epitope of the
first or second péthg_genic virus.
103. A use as claimed in claim 80, wherein the first or second viral antigen

is a2 modified antigen that is mutated from a glycoprotein of the first or second
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<212> DNA <213> Artificial sequence <220> 39 <223> PCR pri ngf, Y%R’$> 71
aat aaactag tctagacccc cgagtctaga acaatgtgct tgtcttatat ctcc %a /772 2 May
2006 WO 03/038057 PCT/ US02/ 35112 Genphar.740.5T25. txt <210> 72 <211> 7
<212> DNA <213> Artificial sequence <220> <223> MWLV SD site <400> 72

ta i Q£ e e <220>
s e gehe virtie S that SR fit o oo e Y b, Ao RBED “TNA <2155

Arti fi ci@inctineglraw wirgt comporrmt bukrefds iBNAtigeridty ng gp120 signal pepti de

50 ot ool P SoRHPRRRBE I RNT 16F JRRPGh o riMSN B8 B0 835979 S9TTRA° ¢
71172 2 ddwypnd el aW@eh3nd885delBidrdIRARE protddlyfe brBAsge’ §ikk SR8 t Xt <213>

Artificial sequence <220> <223> DNA encodi ng gp4l transmenbrane domain
<400> 759lYqoRTaiin 2 duplicalighaans regrengasean obifnunesdrRiessigtReptidgyc t gt act tt ct

120
60 gt a%g@%gf?lg?%%g&g%.gggat attca ccattatcgt ttcagaccca cctcccaatc

ccgagggga™1
105. A use as claimed in claim 80, wherein the first or second recombinant

adenovirus further comprises:

 an immuno-stimulator sequencevthat is heterologous to native adenovirus and
-encodes an immuno-stimulator.
106. A use as claimed in claim 105, wherein the immuno-stimulator is a
cytokine. |
107. A use as claimed in claim 78 or claim 105, wherein the
immunostimulator is a cytokine selected from the group consisting of interleukin-
2, interleukin-4, interleukin-12, B-interferon, A, -interferon, y-interferon, granulocyte

colony stimulating factor and granulocyte-macrophage colony stimulating factor.
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