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‘20 including the Ebola virus and the H'V virus, use of --de”%%{}ﬁ}jzdﬂsr us - or
~purified viral proteins often does not work satisfactorily. ere may be
several -r&¥9@#838057r this. First, the GPs of these virusescEUS®288115itiVve
to the denaturing procedures so that the epitopes of the proteins. are
altered by the denaturing pr ocess Second, the sugar noieties of the GPs
are inportant antg antibodies. In
conparison, protéerT & Pat ed and
can fold into sonewhat differ ent structur es that can have antigenecities
different fromthose of the natural viral proteins. Further, many vaccines
that are based on attenuated or denatured virus provide:a vveak I mmune
response to poorly i nmunogerBACKBROYNDSOF THEIRVEDiONON, the vaccine

.-.‘-v-; -

preparatigns frequently offer only limted protection, not [|ife-long
imunity as desired. Qther, vaccine approaches express antigens by plasmi ds
directly .injected into the body, the so-called naked DNA' or DNA vaccine

technol ogy. These nethods involve the deliberate introduction of a DNA
plasm d carrying 35 an antigen-coding gene by transfecting cells with the
- plasmid in videldnithe ipyerdiond expr esses the antigen that causes an i mune

_ response. The i mmu 380 7 PCT/ US02/ 35112 response
stinul ated by DNA \?@é%%%%&'gérﬁé@e ve\?f;c'inﬁ% PUTYREN BIUNGTERoPseRiiE to | ow
| evel s oftCupt atwaﬁandrmmnmsm ahdaincpdritouldr erefaltes tofrecomibirgmbvieusps #&8i on in

the cells [ rize .an.extr |y short

anti gen expresxgl o% hg%?”% 83’IHE eg%&gé%%ﬁ leé{?’%??y"ws 5 in, DNA
vacci nes are 3wst aid &igitimanae teemﬂsgatmbll\prrfmbtlme in |arge amounts.
Replication-conpetent, live vaccinia viruses- have al so been nodified for
expressi on of the genes for hepat| tis B (HBV), human i munodefi ci ency
virus (HV), iS8cKs 510] yeitigni a antigens. I n sone instances, though, the
i'mune rp_qsponse of ¢ ACSHy ture and 10
magni tude. - Thus, forﬁgﬁgﬂh es\f i'ne Qﬁ?‘“ﬁﬁ%‘?@’fé%&@ﬂ’% %ﬁ ‘h vaccini a

i nfluenza rec&ﬁﬁ?&?&ﬁflﬁﬂtﬁféﬁnw gwmrpuuﬁMrammmgmnMe frmwbactempl ratory
tract infectiypgs ks b il respl ratory
tract. On the ot(antteyrp (ﬁcﬁm&@mbﬂglﬁ'gﬁe&mn orggt | I(E)}Pt&év?\ine reconbl nant

vacci nes - may mfeﬁt@“sﬁﬁ@iﬁeﬁtﬂdﬂhﬁepmhonmftﬂareamﬂed than systemc inmmunity is
required, as N, g iy HEPheaih MordRSid Raldies UyaBhroldippgacci nat i on

wi th reconbi nant vaccl nia Vvirus. expressing 'been
attempt et t o énshiding the Fbplalvirgs ancstbe HIV virus, ye¢ nbdenaituged wmsldnpgaﬁqd K.J., et

?_' , Vacci nes vir8l brétéing oitér aokd ot wAGSHBRELAR. Yhif AV bE QR HEkSHEXPT essi ng

for this. First, the GPs of these viruses are sensitive to the denaturing

_procedures so that the epitopes of the proteins. are altered by the denaturing
. process. Second, the sugar moieties of the GPs are important antigenic
.25 - determinants for neutralizing antibodies.” In comparison, proteins made in
- 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
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. : S
N Other vaccine approaches express antigens by plasmlds directly
_,znjected into the body, the so-called naked: DNA or DNA vaccine technology.
o . 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 immunie response. “The immune
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stronger pronoters, such ag p%xw FRQ AT9RAOUAE net with signifi

success. As yet, no tRaslitatien-bempdieriivevhegiii Vifudel h‘é?@%@& %Qﬂfﬂ}@&'ﬁ% ction

' ' s have failed.
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gpe replication defjcient or 1nconpétent. The benign viruses may

desi gned to expr essvaggimqjigngmhrrenmmina'ndeacemr\}i@bxexﬁrtesﬂﬁé EB&SOﬁuféﬁh as

' heb&dig b {45 Jhus may .be used, “to treat this wde
: bact. b . : ; . ‘
vari ety of vir ysgso CECTare o SnaPRaReSRe e vor, Cotonoka. nese
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' ' here is provided a
According to dﬂ@”m%h OF thkbe appr Rl h4dY seg\;[wl: (s)gt’of Eimﬁarltions thart) make

them less then ideal choices for Ebola virus vaccines in humans. For example,
- Vaccinia virus rapidly kills vector-infected cells. Consequently, the vaccine
antigen is expressed for only a short time. However, the major limitation for
25 thls type of approaches is that the replication of vaccina virus causes the
' immune system to react mainly to the vaccinia proteins; only small portion of -
~ the immune responses is targeted to the antigen of the pathogenic virus. This
phenomenon has been termed “antigen dilution”.
_ Pr_evious_ attempts to remedy these deficiencies, including expression of
'_30 . vacgine antigens through viruses having stronger promoters, such as poxvirus, -
have not et with significant success. |
- As yet, no vaccine has been effective in confeffing protection against
HIV infection. Atternpts to deve'iop vaccines have thus far failed. Certain

antibodies reaciive with HIV, notably anti-GP160/120 are present at high levels

throughout both the ésymptomatic and symptomatic phases of the HiV-
infection, suggesting that rather.than playing a protective role, such anfibodies
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reconmbi nant adenovirus, conprising: an H 'V sequence encodrngh&iqﬁbgtedelv
antigen, expression of the nutated H V antigen by the reconbrﬁent

adenovi rus ¥PE¥8PHg an i mune response directed agai nst edEusddsARt i gen
in a host upon infection of the host by the reconbi nant adenovirus.
Accordi ng to another aspect of the present invention, there is provided a

r ecombi nant ademmylrmfa%:t RRASRS thel . nce encodi a first

H V anti gen, expL 'ﬁ i onpof whi Cﬁi@ghrﬁeﬁt hé %ttraggt@?lvﬁﬁ @f?afﬂ Bgﬁt rol of a
first promoter; 2h 1ok sigpicanty W"@éh‘(ﬁ@ﬁ@@s éﬂuotdndtg:eaeﬂmmmmldrv anti gen,
expr essi on of vwespbnses% ingEthe ‘ rol of . .a second
promot er positioned in > di ffer'gﬁ?tédﬁgf%%%% an t%éélﬂwej%qse YiRBs-er |
expression of the first and the -second H'V sequences eliciting an inmune
response directed against the first and.the second H 'V antigens upon
infection of the host by the reconbinant virus. In one enbodi nent, a
reconbi nant benign virus i's provided for eliciting an i Mune response in a
host infected by the virus. The reconbi nant virus conprises: an antigen
‘sequence heterol ogous to t he benign virus that encodes a viral antigen
froma pathogenic virus, expression of the viral antigen elrcrtrng an

i nfmune response d|rected ‘agai nst the pathogenic . virus and cells expressing
the viral antigen in the 4 2 May 2006 host upon infection of the host by
the reconbi nant virus; and an immuno-stinul ator sequence" heterol ogous to

t he benign virus that encodes ani muno-stimul ator whose .expression in the
‘host enhances .the i munogenicity of the viral antigen. The reconbinant
virus is replication-inconpetent and does not cause di sease that is
associated with the pathogenic virus:in the host In a variation of the this.
enbodi nent, the reconbi nant benign virus may be a replication-inconpetent
virus such as adenovirus, adeno-associ ated .virus, SV40 virus, retrovirus,
her pes 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 reéetains its-infectivity. In-a preferred enbodi nent, the benign
virus-is a replication-inconpetent adenovirus, nore preferably adenovirus
type 5. The heterol ogous antigen sequence nmay be positioned in the E, E3
or. E4 region of the adenovi rus: The i muno- “stinul at or ‘'sequence may be
positioned in the E4, E3-or El region of the adenovirus.. 4a WO 03/ 038057 2
May 2006 PCTIU802/35112 In a vari-ation of the preferred enbodrnent t he
-heterologous antlgen o




' a surfac

sequence and the inmuno-stinul ator sequence are positiaoned bm%og I, E3
or E4 region of the adenovirus, where the heterol ogous antigen sequence
and the immuno-stinulator sequence are expressed froma pronoter
bicistronically 5 Via an internal ribosomal entry site or via a splicing
donor - acceptor mechani sm sEMRMARY ORTHE INVENTYDR! antigen or the

i nmuno-stinulator may be controlled by a pronoter honol ogous to the native
progenitor of the reconbinant Virus. Alternatively, expression of the
viral antigen gEnstidQiralGABERS hRAplRYided PTIRNRcE! SFPhOaMEY himinie native
progenitor of the 10 reconbi nant virus. For exanple, the pronoter

het er ol og8lisal;ifeciipn phpathegenic viruses wihoyhrryso diseases thataigbnatwigdly vi rus may

be a eukaky@idtéd WitRTRS B5thEyeiTic APuseks s Ul Addt B BEThRUnizEW! NREH GXHRIRRRA! OVi rus
- (CW) promoter and jts early pronoter, siman Virus SVA0 pronotef, Rous

sar coma WPM§stiq anmalsandether mamiEAEer, the chi cken cytopl asnic P-actin

promoter, and Thedu6diMdseard TeddntIRAR bengHGRuSSs thB€alkGbpIRENSH boRidnpdpCi bl e
pronoter, The @%% hﬁ‘genl c virus may be any pathogenic virus that causes
‘S

ny p . .
pat hogeniMceBWE rDeRigBedivaes mal hiesdesidgned e exoraps aaliaens fiansa vide

reconbi naafietp eNp@Royeristick a8 viRBsdsS BEcidfa and BaaLRE, BAA tIsTheFbé Dged he host
from infecti of the gfat hpgenl c virus. 20 In a variation, the pathogenic

vitus mafP B‘aeatggi? Wilpovadiely Af ykusss, hastena. epfnaGalss brbrrivelxprriessthess | such as

HI V- 1 andnfievs 2infebfién bf iRl beridr GAR feR¥es PBstadbilskd/ e b MeOhRigné of surface
antigen) such as HV GP120 and GP41l, or_  a capsid protein (or structural

prot ei n) the,PAthgenif \vies ang: presents the amfigenein & malitraloronfermeationt Asheni e

- virus ' npsthivay BB af theVdsllUfere THEctSl Y the PatrRBEAB SftudBhdRd@es &8RbRYy
gl ycoproteip or surface anti gen such as Ebola GP1 or GP2 protein. F In yet

anot her 57 E&?T'Qﬁﬁ'?gfmu%fﬁﬁ iBIRG MR nay be hepatitis vi rus such as
hepatitis A Recdrding tor offie \dspbist—of Uie §¥edtnt Gnvdnfibn, ViHedd i@¥rb@i@sy ey be a
surface anti %en or core protein of hepatitis B virus such as the small

hepat i t i ECOPPEENEAAERPYIESeCUARTRR ( SHBsAgG). (al so referred to as the

Australia ant agpn sedusfce Bhébdirg) HpRGlted HB/ BntReh! 8Gfealhi ek hiiERsAg) and
t he Iarggi\pﬁﬁatl tis B surface a ntigen (LHBSAg). The Viral antigen may be,

APYRIPYo INeEFRMBiPBRteAdenoYfushlcing ransimmuner ipsperendigaetads3, NS4
-and NS5 -agdihgdans HI/nantigkn anet AGst u'g%hl idfdcfioh of R REStNROMR fecmbibaniy be a
respirat O(ié’ 35 syncytial virus (RSV). For exanple, the RSV viral antigen
may be tREMVEAY 2006 WD 03/038057 PCT/ US02/ 35112 gl ycoprotein (G prot ein)

- or-the fusi onagiofdigd o @hoPePehett Afth&Presdn®linvshiisd) thbe isSeeiasses are
avai |l abl e frg{r? GenBa et .anot her variation, the pathogenic virus may

_ nk. In
be a herF&MENARY ”OY)T.“Pu%or%/F?‘i@W‘P:such as HSV-f and HSV-2. For exanple, the

- HSV.viral anta @i 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 fhe first and the second HIV antigens
upon infection of the host by the recombinant virus. _

o hn one embodiment, a recombinant benign 'virus is provided for eliciting an
-immune response in a host infected by the virus. The recombinant virus comprises:
"an antigen sequéﬁce heterol'o‘gous to the benign virus that encodes a viral antigen
from a pathogenic virus, expression of the viral antigen eliciting an immune response
directed against the pathogenic _Virus and cells expressing the viral antigen in the

4




5 nay.bé the glycoprotein D fromHSV-2. In yet another varlgébogéokhe vi ral
~antigen maybe a tunor antigen, such as Her 2 of breast can q s and
CD20 on |ynmphoma cells, a viral oncogene such as E6 and E7 of human
papilloma virus, or a cellular oncogene such as nutated ras. 10 It is
noted th y

avai | abl ZIO'ES E%Jﬁ?@fee\ﬁ' #2&;@?%@{ %ﬁ% %FQ%GI g'ﬁe\g{ufﬁérﬁdo {]ﬁmﬂﬁ at eBoglgfrc]’lkc Vi rus
and the sSgRwecedwiargegousdedhe benign WLtSHhatmcmsrmyemuno—\stlmubtqrsvhnee a
limting efxﬁfé%QBn tﬁ‘ thé! I%st'éh‘ﬁ‘éﬂ&ésofhe }I;nr‘ﬁuﬁ%fe %/r}ﬁ‘ntthevbtl:éi'sarﬁlégﬁ’ ?ﬁ P €SSEs an
i muno-stinulator to mmc t oki ne-r €l eas response ost cell
upon vi r &BCqMMiRaRY | ViFHS amenl@abcrremcoramjﬁntn@m dhes |nntnsra@ser dispasesthatds t he viral
anti gen GRs&XREEHRR thel fadBdehiR vnr[lf gtnt virus. The immuno-stinulator may
preferably be a cytokine. es o cyt oki ne include, but are not
~linited to, |r|ﬂérVﬁ@Qﬂ@ianf2he thm@nb@imemp the reccrm@narémmnmusmayubeterfer on,
X-mterfgé Ratiof-ihSrpdt&rit ONrus IE G % -

(G CSF), FShdag‘;ra]nu rﬁ%yte ngjgr @dﬂagg%ﬁgﬁ@%%ﬁu gtgldﬁgmtgc?yég%ré? CSF)

The vi r aMVirghireRrusRerpes %!"ﬂﬂxl vinug 9 tvACERia ivijes i Rreferaldy, the beeign visus a porti on
of the agbbgRa %v&'tﬁ@batﬁbl@b%‘r@glbﬁ%f tﬁ@%%ﬁx&é‘?ro%&%to%?ﬁ%’ﬂdﬁ?dﬁ iR lpugen;
neutrali zi ng antu% or epitope of the genic virus ternat|vely

t he V|raFﬁ@ﬁ§ﬁ§EﬁP %t¥ont ai ns the constant regi on of glycoproteins of at
lleast two str %Spl‘éferFeGeemB@&H\@Hﬁrlhé B@nfg‘r‘xsvm]s sa¥ Pﬁéa‘tiQﬁ‘-chhl@eféhf al

antigen may be a nodified antigen th roma oprotein of
the pat h@gRMVEUS/ipere Pg‘efef@b{ymﬁen@wwwmﬁ Bfm hgt@rofogoys raeth@m @emuence

non- f uncagngd F6§1t|@ﬂe\d' rna{hecempeﬁed}tuzmé Iaﬁto@'tf@e ddbRoiils! §R8iGtuho- 30 Such

modi fication of the viral antigen includes tions in the proteolytic
“cl eavagesg"f“t"étobﬁeqw&c%W&@Smﬁgpfﬂﬁd igrie B3 ek 1 tagion of e adenovigisgenent of
i mmunosuppr essi ve peptide regions of the glycoprotein. In another

enbodi nent, a reconbi nant adenovirus is provided for eliciting an i mune
response in a host infected by the virus. The reconbi nant 35 virus
conprises: an antigen sequence heterol ogous to adenovir s and encoding a
viral antigen froma pathogenic virus, expression of the viral 6 2 May 2006
WO 03/ 038057 PCT/ US02135112 antigen eliciting an inmune response directed
agai nst the viral antigen upon infection of the host by the reconbi nant
adenovirus. In a preferred variation of the enbodi nent, the reconbi nant
virus is a replication-inconpetent adenovirus. In particular, the

pat hogenic virus is HV, 5 including various types (e.g., H V-1 and

HI V-2), strains (e.g, strain BHLO.and '
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pNL4 3:of HV-1), isolates, clades within a group ef isolat ?@Aé @ | ade
A B C D E F and Gof group Mof H V-1 isolates) “of Vr% vi ral
antigen nmaywoB#038057) HI V gl ycoprotein (or surface antigen) gseghs@ssthV
envel ope protein Env, either full length wild type (gpl 60), truncat ed
(e.g, gpl20 and gp4l), or 10 nodified with I nsertions, deletions or

substitutions; 2) HVst ctum@égfo lpq: either full length wild
type, nodified, or fr3vaHeEr e ?)?’BB% gnipfhe heferglpaeisantigear i ous
forms (e.g., hnaemlf\Ee aaemamnowtumwmrsaa?e\;b@@w dsionEd irPhhe B MES 8PSI ﬂ
protelns suc re at.or rotel ns such as
Tat, %3689'%5? hfgg%ﬁggp&\ﬁ-&r? ehgtesolg 5&&“8?1)/3%4%@"% ndantigen is

an Hi V envel optlrrmut'rmm-stlamm@éqbgnc@ PO byprested fohtep &ﬁ{c@é‘:‘tb%ﬂsﬁrfohiéal)ﬁ he group
24. The

: conS|st|n I nd

pol ynucl eot i de§§%I '%P%?OSQH@B@V %P\‘)’W'@j’tﬂpﬁ?'ﬁg 5‘“’}5? GEERAQ TRIRNISA. Tat |
Vi Ij » _Ne](‘j Hia{]/d Rev. B)@msamnwmeﬂ@ra[alﬁ‘bé%r\/tﬂé irﬂﬁuUﬁcﬁtstfrhxh]@toHln‘éyaat I ggln Ils a
modi fi ed rotein.that cludes mul t e variabl e | oops.
Preferably, thé nt'f?ﬂ%lfb%gé’ﬁoéﬁ 5‘?'?%‘?'%%”86?)@'9513 Ve ROgeN 49§°€‘g8m various cl ades
such as d ade racolpinafil vildsEAltetnativedly, @(mésslmmfphé\/hfa‘] ahfigéntmdyse at es. The

el ude tuo-or PGy BpRTC IR pe i PR il rtetetlE oY Lt cr bty Vo

| oops end@ded tepombingol wnuacFeoexamme died mometir heleroléduls & temati@nsi sti ng of
SEQ | D-NGs: re erabﬁ%gthe nodi fi ed

0. and 31. re
H V envel ope pProggmto?ZLth{e %g?"ﬁ’iﬁ?’éﬂi‘zg'ﬂﬁfl@}f %ﬁf %81'3%%9‘125’15%0% s encoded by
apol ynuel eot i dissdislprometgr, Huneam dytoeneggatouipuso(GvB) prometer afd iBEGRIYyD NOs: 32, 52,
and 54. Al so. 0 the HV antigen is an HV
structural 30, 8’%’?‘% eglQn@""’"'1‘;ﬂ'ug g@f\/}@ dln?ott%r Egﬁjs PEUET o "fﬁ;};;'%i a full length
wi | ﬁ- type - G;ag pmootkenhince SR chﬁﬁkelN@yf toibl?asmﬁ:rﬁ-actwmbmcle%tand zriduammenlt ]9f Gag
such as 7 e fragnent pl7 may be 1 n natura orm
and enco éd bypr é?elr%gﬁjq{@% ﬁte-gaﬁy%@%ﬁgf’gh’efp&?rﬂ? fid encoded bySEQ I D NO
34,..or in nenbrane Theopatkbdenicriras chagibe ey gatbygseitds thifcaldses: The fragnent
pl7 may be in rmand encoded b -, 40, in secreted
form and encodgagh%h}é@&{sﬁrﬁﬁeaslﬁmm F’apﬁrﬁ%'ﬁ{)?'gﬂ‘@Pb {He P%r m and encoded
by SEQ | D. NO -#2emiinantienigh0i6s calbd3ded3RGhACEIng for prftadtdtih&it fiohar | y, p24
may be in nat d by SEQID NO 46, in secreted formand
encoded by SEgﬁélﬂﬁt'q{féf%thsgﬁqﬁcﬁ@ﬁbrane bound-form and encoded by SEQ I D
NO. 48. Be reconbilnanarigiion, thersghdgenit vizus mayrbe Vadoua straing othlimar i de :
encoding - 5 a ID si on_of which
facilitates Qrgt}é{(%?é'ﬁe%%%ﬁ | hau%fasﬁg rﬂfﬂ@ s%?'? ﬁ{rqrﬁg SRR
reconbi nant vibewan IV glycoprotein (or surface antigen) such as HIV GP120 and GP41, or
- a capsid protein (or structural protein) such as HIV- P24 protein.
In another variation, the pathogenic.virus may be Ebola virus. The viral

o

25 antlgen may be an. Ebola glycoprotein or surface antigen such as Ebola GP1
or GP2 protein. _
In yet another variation, the pathogenic virus may be hepatitis virus

© . such as hepatitis A, B, C,.D or E virus: For examgple; the \?iral antigeh_-'may be
. ‘-a-s_urface antigeri.or core protéin of hepatitis B virus such as the small hepatitis
30 B surface antigen (SHBsAg) (also referred to as the-Australia antigen), the
: ‘middle hepatitis B surface antigen (MHBsAg) and the large hepatitis B.surface

antigen (LHBsAg). The viral antigen may be a surface antigen or core protein
. of hepatitis C virus such as NS3, NS4 and-NS5 antigens: |
o , In yet another véﬁatign. the pathogenic.virus maybe a respiratory

35 syncytial virus (RSV). For examiple, the RSV viral antigen may be the -




from anot her vector. Pl may- be expressed as a fusion: protei ?é‘?‘“ t%‘} %ag, or
separately froma different. pronbter or fromthe same prono ay 230 Gag via
~an | RES orwodpilossessng donor/accept or nmechani sm 10 The rece h@@ﬂ}s Y' rus
may further conprise a polynucleotide encoding a fusion protern o2 v
protease P1 and H'V reverse transcriptase RT, PI-RT. Pl may be expressed
froma different pronoter. or

as a fusion protlei n vgath( Gar%&?r separ_atel¥_ )
fromthe same pPERRRENGrPrEll or hedusionprotain (Fspiofein)r RSWo fasmwhichdet or
nmechani.sm 15 Theueacswdre aealableiffoas GBABadiWr t her conprise a pol ynucl eoti de
which is an HV Po/ ege %'E?OIIF encodeﬁﬁt he H V enzyne proteins: HV protease
Pl, reverse transcr*“gfe another vadalion; e dgihwgenic NrudwRy hep heressimplesed as a
fusi on _prot el minks(HSGhgucrss 1SPAGAIHK- PBY daficld Sy BEATRIGEN O 17 Om
t he sane Rr om&l?r fﬁ{ ﬁac%Pvia @g, | RES or splicing onorYaCCept r :
nmechani sm ~ 20 Y Brdiia gveopiatein DImm SN virus nay further conprise
‘ani muno- sti mul at orinyetamestes vaedtohthe ¢paantiGerd ﬁﬁgy-[)ﬁg B{Qﬂihﬁ’y'i&'a? t hat

0s

encodes an i - st iJul at or whose expression in the efhances the

i mmunogeni ci t T%Q?eﬁ ?fg}#ﬁﬁti ﬁ?“cﬁﬁf’?'ﬁé‘ﬁé CRYO o5y lymehama pellsne visal oategenpr ovi des

viral vaccines aushus EGame7 ofibhiran papilidifa id, 8P8 Solfar dhEodiisloutipad Ur t her
In

m mc natural ipf ={:e%i on of a native pathogenic virus an uce strong and
) . mufg r%% . oo . : . :
| ong-1 asting i nmune response to" ; various strains or ' |ypes.of the .

D oo do o o) o otetidat, othar S aSitoRsdabiainsr AEGUIR dgRlad "1 | ©
infected by th\gvé@rbbestgqﬁg ogﬁidﬁ'"rtgﬁBﬁbﬁﬁggﬁc’ﬂ/?frtﬂ%'%@ﬁﬂﬁqi%‘é&s andgheural ity of
antigen sequencoial antigen adsogiatedl wWith thd PRh6ESHEWIIBANhOLY Inkifing %%F'ineiﬁﬁ‘)di ng a:

viral antigen fram.a same pathogenic virus, different strains o
apat hogeni c virus, or different kinds of pathogenic viruses; expression of

the plurality of th&hamndogbinantetusaseexpldsséd M Bnmtho-SUMMAST HESRANSE
directed ain he i ntigen.and cells expressing the 35 viral
B9al NabiokiRg rdbid % r@ f S teail ;
antigen in the host upon hFetFsH’ dNosite! Hper Vi) infecliop apd fistheaint vi rus. WO
03/ 038057 2 Napugdeds trOmmife2éqhiLtothe virslpIgemabxorbdsda rdRVing! ef er abl y
be replicati °”'éd8&§€>§ﬁ%ﬁ{\%ts- 3ﬂd. not caulae mal i %?anCé in the host naturally
~associ ated wi t b Parhegenive Jip fmung-simolator may dreierabiybed ealine.  he
reconbi nant.. vi Fx@mplay obeytakine intludes but are abeknmiddio! inkbGidh-RomtdBGGBE ent
adenovirus, adenor I at.ed viru SV40 5 virus, retrovirus, herpes
si mpl ex \éiprus @%ﬁ%ﬁﬁ% @' '(}gFfﬁfg!‘- %rf\éé?ﬂ-dﬂnt@ff?ﬁ?@- gragulogyte golomyef er abl y have
t he pat h@logi cstinudatingSactor (CheSARBHhY graplReaBihstrosHagk 8] -Gl T US
deleted but refajp ¢‘h_sc$r_r}f ectivity. Al so ggcor di‘sr?l{ggto ?Hggfghn@%w:érrent, t he
pIuraIityofte’aﬁlge ) '
S The vnr_al-antigen may be a full-length- antigenic viral protein or a portion
qf the antigenic viral protein that contains the predominant antigen; neutralizing
~ antigen, or epitope of the pathogenic virus. Alternatively, the viral antigen
25 .. contains the constant region of glycoproteins of at least two strains of the
- - pathogenic virus.

_ In a-variation, the viral antigen may be a mbdiﬁed antigen that is
- -mutated from a glycoprotein of the pathogenic virus such that the vira!?an'tigen
~~is rendered non-functional as a viral cotmponent but retains its antigenicity.
30 - ‘Such _modiﬁcat_ion of the viral antigen includes deletions in the profeolytic
. . cleavagesite of the glycoprotein, and duplications and rearrangement of
©“immunosuppressive peptide regions of the 'glycoprotein. '
In another embodiment; a recombi'nz;nt adenovirus is provided for
; -eliciting an immune response'in‘-a host infected by the virus. The recombinant
35 virus comprises: an antigen sequence heterologous to adenovirus and
encoding a viral antigen from a pathogenic vims, exprassion of the vifal _

6




F

sequences nmay be nultiple copies of the same antigen sequence or. mul tiple
10 antigen sequences that differ from each another. In-a variMaYy & %f the

‘enbodi nent ,wetozhssast two of the plurality of the antigen PePARRSRS AT €

expressed froma pronoter bicistronically via an internal ribosomal” entry
site or via a splicing donor-acceptor nechani sm QOtlonaI ly, at least two
of the plurali Uy gen seguences are ressed froma pronoter

antj
to produce a fusi oée'; g'lﬁqhgpren RMige KesPerth dtpcled QQH@S yiralmstgen upgos vi r al
genome furt her om‘apmnsé:#ie la:ist bp&&tre@ﬁﬁbuﬁﬁr@ﬁ'@élﬁwrﬁ@t erol ogous to the native

progeni tor. of the reqﬁ)?‘% d B %ontrol s the expression of at

| east two of the plura f‘ir} ? Yq{@ RAM e@a’&ehg&recweﬁmtergus)eat he
pronot er het er oI@gjn&@ﬂ-mcddmtmtademmuggmmaﬁ-m;aefthg%\Mjg@erﬁ@‘g Aant virus
i ncl ude, v ronot er ahd its
early prormter %g@ﬁ]ﬁﬂgr c?ﬁé ee(aefg W{J?"‘f[f ‘2)p‘|5*6<'HB‘i(¢9r9 é‘*ﬁfﬁtﬁ!rﬁﬂﬂﬁandt he
chicken. , .cyt opNééﬂ'iQfﬂ-BVa¢t15dhtps,mm99mthlﬁ@$mullﬂeﬂed?étés (eg%o §EASp SUCh as
tetracycline-in i aocr ment,’ the
plurality of anti gén s d(e)(%g’tg OUP@'S@H 1Ha°'afe§oq>fﬁ!lﬁa9“hewrdfanwm igehs from
at t | east two- st Pa@rig:HV gb!h@rpaim(ogan'face antngeu?suémid IQN@évato %Bﬁ)tét% ;Jr ality of
anti gen sequenc e ant i rom.at |east two

di fferent pat hogé‘r’l [%Méﬁ?ﬁlseg'gwr ex@ﬂgﬁt’oe} tynea 32? Ar 9 1202ngrar4d ik Pgen
sequences 1fay b@w0gifiedwith insettions, afeletions geqmsstftnﬁvﬁieﬂ)wml straStulal Mrofein her pes

sinmplex virus t Vi Ebol a virus, WMarburg
virus, Arbovi rugggaéﬂé'?ﬂ@g%g' Vi rm)tges r%oéféfiléﬁeqypg?,tema@%@g PrOEts @B us e

‘e'ncephal itis, y# sagrosnts EM@rlpusaiwnaiémguﬁturaalsdcrb%ﬁabﬂ rémbrane Bould folhs and E

Vires. L o Vet ploudhea BTN SR ol I LEEOTRIDBL LT LS Y

further 35 conprise on
het er ol ogous t gProiefs Syéihagﬁai/\fmﬂefaaw Eﬂcodes an i nmuno-sti nul at or whose

expressiopsin the 9 g [}/R!y\?qrg a(}gA O(ﬁg%y 'ECT/ USOZ Bﬁéﬂl%’ host ’?‘QP?%IG; o

t he |nnunogen|C|tybf t he
may be a cyt oki$h€o @%@P@Em&ewﬁ@wm@kﬁm tlne\gdoupleonémhg oRBEQNPt linited

t terl euki terf X-
nberferon, y- 1t er ot a0 B2 dhf 2 B oRaiden e ol ot enwdrar 1 ati on,
t he one or &Vmoytﬂfﬁ%lﬁﬁucha$wuﬁﬁm amhRéve nul tiple copies of t he
same i nmuno- Stl mul ataido g} théjvan?}l'dﬁ Mol I_e"I %Q&ﬁ?@ tlfeaéﬁfv sequences

that diff from each ot her.
i nuno- st aleﬁ\’e'gwféfﬂ'!e@ahlaw@@ melkqdadﬂswldbtbﬂmmsa iaretm‘ﬁﬁlﬁﬁhe

mul tici stroni CNdIﬁbIddb@aﬁéble ot 3R V3 1oBRS AR IvaSills dads Coki as ciade A, B,

- C D, E,F, and G of group M of HIV-1 isolates. The ‘modified HIV envelope
protem that includes multiciade variable loops may include two or more V3
A loops from different HIV clades preferably V3 loops encoded by
25 polynucleotldes selected from the group consisting of SEQ ID-NOs: 25, 28, 27,
.28, 29, 30, and 31. More preferably, the modified HIV envelope protein that
3 includes. mu!tlclade variable loops Is encoded by a polynucleotide selected '
.. from the group consisting of SEQ ID NOs: 32, 52, and 54
_ . Also according to the vanatlon the HIV antigen is an HIV structural
3 30 oiF proteln The HIV structural protein may.be a full length wild-type Gag encoded |
o by SEQ D NO: 17, .or.a proteolytic fragment of Gag suchas p1 7124, p17 and
. p24 The fragment p17/24 may be in natural form and encoded by SEQ ID
NO  34,in secreted form. and encoded by SEQ ID: NO: 34, orin mémbrane
e bound form and. encoded by SEQ ID NO: 38. The: fragment p17 may be in '
- 35 B _'naturai form and. encoded by SEQ.ID.NO: 40, in secreted form and encoded by
SEQID NO: 41, orin membrane bound form and encoded by SEQID NO 42.

T




10 or via a s'pl I ci ng donor~acceptor nechanism Alternativel at ast .two
of the immuno-stinul ator sequences may be expressed from a %W@ to form

~a fusion pvoumemos7yThe present invention also provides gengtt.c. L nes
that elicit strong and long-lasting i mune response to pa?#lﬁﬁaéﬁgﬁa
bacteria. In one 15 enbodi ment, a reconbinant virus is provided as a

genetic bacteri g, vacci for, eliciting an inmune. response in a host

i nfected by’ t'heg'rné%gmgﬁmy%-'fﬂ?&rﬁ'ﬁ@% andenepdedbt SERIDN@ AN ses: a |
plurality of arsecepted formaadercodad by SEREONS: 4B or ifVRemBAME oA onKi T US. each
encodi ng a bacta%i ' [

I ti f .g.,pathogenic bacteria, expression of the
plurality of the ﬁﬁﬁ%&iﬁ%ﬁg@\%equences eliciting 20 an i mune
response direct ed. aghemetontbireant inisrnayiurtdt doais@BHof/Alibie t@é%ﬁ@éﬁﬁd‘g' the
bacterial anti qﬁlq_"v%t he tc]cp}st 0 n'bfﬁél on of the host %1}/ the
r econbi nan? vi Fus Y PRSsE ﬁHFﬁEﬁ%E{Q ey eppresuomel whightfacliigtascat i on-
pat hoben 6 bACLEE! & kit he ot R o A BT oy
pat hogeni c bac{ﬁgﬁ %Ok%ég'e%%@@a’éﬂW@%ﬁ?ﬁ‘é-a%f’F@‘&Q%PfQFEHUW@'éﬁQ@@f in a host,

- _such as baci | | geparefelyrimm asiifferent brmhdtbriss iRt the 2506 &&ﬁb@?f&e\éggﬁtﬂ ive
- anthrax), and ﬁ?é$8ptgh%iﬁ?§§lﬁér | i aﬁgﬁ%%%arferi that causes th yne di sease
ural’

in animals.” The p ¥8hces may encode |ethal factors,
prot ect i vl ant i gen, Teelewambmahivits efaytfirthe? CoMphdon SO SuRAEHE Bh@ding"

conbi nations t f he sent_inyentign al so provides vaccl nes agai nst
par asites that Qﬁéﬁ?cﬁ:q ’?‘Eg‘t?f%ﬂg Pgé}aaqegﬁgmpg@y e rﬁﬁfﬁﬁﬂﬁé“ﬁ@%ﬁﬁﬁﬁ'ﬁﬁ
pat hogeni c . t)ar.abﬂna)_ebe expresmel_as_es{meidh.pmﬁipu@h G%@'paﬁ)ge@afgte]yhm%hi st pr 0}/i dteclgOI
- as a parasite y i ting an imune response in a host infecte
by the reco'nbi'er{’g%t%h{)ﬁfjﬁ@{er%hg&%h? g%%rioﬁmrr}%é%%"'@@ﬁd?@é’ﬁp'@msl urality
of antigen secipnoracceptar erechanjsus to the benign virus, each encoding a
parasitigsantigen ff%éorﬂﬂb&ﬂﬁﬁﬂ‘ c ? rasite, 10 2 May 2006 WO 03/038057
PCTI US02/ 35112 expressron of-tHe pl'd %@F&Wpﬁﬁ@ polyriisiectide whieh Ken
sequences el i cankiVgPeligené andiarcades then sy eiizyras bRtkidd MU Protba Marasi tic
antigen and c : XY he rasitic _antigen in the host upon :
i nfection of ﬁﬁgﬁggﬁﬁ%ﬁ {aﬁ% %E'&%ﬁfﬁ%ﬁ?ﬁ INVFPB@?Q%@?@EWSWJHWOW rus nmay
preferably be Rreiginwtik Gam-or separpielydrim adiffefent plonfdetsr fRrRkisgMancy
naturally assqg) e WM ogeni.c parasite in. the host. The '
pat hogeni ¢ paﬁggr?{)%p%\ayagéﬁ %ﬁ@%%{%@@ﬂ%gmégﬁpgg PeE@nsekse  pat hogeni ¢
effects &9 di sease@ntianallyhibetrecambitanasirusahay fusthersbnipiieh QRAAMBNE as
Crypt ospori di ks ikl i i a Leucocyt ozoon, Pl asnmodi um 10
Toxopl asma,’ T%F'@ﬁ%%%ﬁéu c%:ﬂse%@%@s%'}k?ﬂﬁm BRI Vg (gt ancodesansi a,  and

' tmmuno-stimulator whose expression in the host enhances the immunogenicity '

of the viral antigen.

- The present invention also provides viral vaccines that presént mulfipie
- 25 antigens to the host to further mimic natural infection of a native ‘pﬁtﬁogéni_c “
-, - virus and induce strong and long-lasting immune response to'various strains or
.. types of the pathogenic:virus in the host. |
In one embodiment, arecombinant virus'is provided ‘as a viral vaccirie
| for elicifing an immune response in a host infected by the virus. The
. 30. | recombinant virus comprises: a plurality of antigen sequénces heterologous to-
. - the recombinant virus, each encoding a viral antigen from a same pathogenic
virus, different strains of a.pathogenic virus, or different Kinds of pathogenic
viruses, expression of the plurality of the anﬁgen‘s‘eciuencés eliciting an
- Immune response directed against the viral antigen and'célis expressing the -
' 7'35 - .. viral antigen in the host upon infection of the host by the recombinant virus. :




"Theileria. The plurality- of antigen sequences nmay encode cogM pk@bgl ns,
attachment, proteins of -the pathogenic parasites; or conbi natl® her eof .
- The presentworwmwﬂon al so provides pharnaceuti cal conposi bicPRSed Rk
include the viral vaccines of the present invention. The pharnmaceutical 15
conposition may include any of the reconbi nant V|ruses descri bed above and

a pharnaceuti cal C N u The pharnmaceuti cal
‘conposi tion may ﬁglgso i nc:a?;‘glé'ﬁ'asnrﬁ%i)r&\ﬁgﬁ%iy BfeP ‘éalf'ﬁﬁé’?ﬂomﬁ’&tﬁl”ﬁ@"qmﬁfune
response to the CRiemakgnangyein thedprst satachllf nesoclbal wittEsARS AR inud.i I US.

Exanpl es of the adj uy not limted to, 20 bacillus
Cal met t e- Gueri n, endo'?‘t’:)u@><n?'h{3‘]{E’cll %"g%c%'?bly%?é'&eéﬁ'ﬁ? FREOMPBIRRLIS IMayherany Kb cy ani n,

i nteri eukin-2, emferaply f%u*ldat@ylt-lmmnpetémadm@&ﬁ)bdéﬁ&ﬁé&b@&dﬁhrﬁ@ g\dpates to
kits. Theses kltemgp mor e, . vacci nes according to the
present invention |ﬁet80ﬁf)§1ﬂgﬁpgg¥lm\ﬂ?%]ﬁv@8 O ¥R ‘f'ménq.ﬁﬁlbe”'aﬁl‘"mﬁéﬂ@)hg t he
vacci ne to a hod§o &Fﬁﬂ&fébl%ila‘ﬂethemathomgmegjsnaoﬂtﬁe&ﬁf ve§i6geriiteF ofdfd i vering the

vacci ne to a hogénigniRisRi | so provides methods for
enhancing the i m*r%nl ty y of & Utln%}g@uq{sﬁ&?%@“f‘econbl nant viruses described
g

above. In one enbodv‘?ﬁ’ﬁ%?ccqﬁw teethé ethbodiment, sespluratiiyion tifel £itige® t 0 the host a

: nmbi t i .ndu an | nmune response. The
oot LRZ”reXBL%?‘ﬁsﬁ‘F%E?% AR cBeS YEnb ot S irau AR v ogous (o

the recom? nanta’\;@?'%eqq‘?éﬁeséh@ feonveachlanatiter.gen -from a pat hogeni ¢ vi rus,
- expression of the Vilk alyafsd es e directed
‘against~ the viral ant |v8en@%%%+§d%é%e%2?%m%%t{)‘? @fa"g’rﬁf en in the
“host upon i nf Q%S%Uef'% e gxpregsedtiom epmmhnteraiwlstbbr!idaﬂy wa@ﬁ an

- i nmuno- st i nul atlﬂém@ﬁntﬁﬁﬁlﬂﬁf@ﬁn'@%%FQE%%‘BH&@ ﬁo qu be r us that encodes

an i mmuno-sti nmul ator,  whQse expression SS7eRy E Shhe
i unogeni city of t fptionally At leapt QVWWQUO@MWI&%M@S@%@WSO2/ 35112

antigen. The respebdddatm wpp&ﬁotgp% ﬂ?éﬁfcsrem%:é{n Bz%tc{uﬁpl i cation-inconpetent .
and- not cause naligpanc natura 'y associ at ed t he pathogenic virus in

the host. The reco T WGF@@erﬁﬁb@w%dhamlgeednemrﬂieec&misey ia any 5

phar maceut i cal byleastempipiitheief R4S [ ecomb) nant vi rus
may be admi ni St%&f‘}g to 1 he ROST v!oggu%gh F%ér)é)e?'g%%gm gicom 'na"

“intratracheal dhroakels the exprssion o at leastriwo atfibe phirality oft tha antiygenal | y,

tal, I t di t hod
S ot g op e oemeRATH Wil Hotel S B RN ool 11 e

with nul t9pl e ARCTEEHENA M'Blsrfﬁwﬁﬁabuwﬁﬁpt rwited tadnsuiingramotag OMY the host a
recombi nant vi promoten aad ltélﬁmgﬂéromoter ‘SV40 promoter, retrovirus LTR

promoter/enhancer the chicken cytoplasmic B-actin promoter, and znduclble
promoters such as tetracyclme—mducuble promoter..

Also accordlng to the embodiment, the plurality of antlgen sequences -

may be a combination of antigens from at least two strains of the pathogenic i
virus.

.25

— Optionally, the plurallty of antlgen sequences maybe a comblnatlon of

_ antigens from at Ieast :two different pathogemc viruses. For example, the
pIurahty of antigen. sequences may.be a combination of ant;gens from-HIV-1,
HlV—2 herpes simplex v:rus type 1, herpes simplex virus type 2, Ebola virus,
Marburg varus Arbovnrus (a group of viruses carried by mosquitoes that cause

encephahtls yellow fever and dengue) and hepatitis A, B, C,'D, and E
v;ruses :

o 30 |

ln a vanatlon of the embodxment, the recombmant virus: may further
: _compnse one or more lmmuno—stnmuiator sequences that are heterologous to
. the benlgn wrus and enoodes an |mmuno-st|mulator whose express:on in the

35
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effective to induce an i mune response. The reconbi nant vi rﬁgaco&)ri ses: a
plurality of antigen sequences heterol ogousto the benign vi 24 Oh
“encodi ng- av@p3/edsosint i gen from a pat hogeni ¢ virus, expressi,efumg‘;y‘,;slpﬁ
plurality of the 15 antigen sequences eliciting, an inmune response
directed against the viral antigen and cells expressing the viral antigen
I n the host upolp _'inf ection of the host by the reconbinant virus. The
reconbi nant vi rifSt BANGRS e impupogrnicity of fhecdnal antigenc Gorxaeple, tied not cause
el i,gnancy nat Umdunp-siainahaitbe' btokhBCERFHHIBIBNNE HbEHS ok NOSt - 20
Optionally, -the reconbi nant virus nmay further conprise one or nore -

“i muno- st i mul at®¥F "SYEsddedMBEsUKInR Jietieuin 4t interleddn ] framterferonUs t hat

encodes an i.mMymgrisiohMinfdrRFonM %.P{ Sh in the host -enhances the
im*runogeni?ﬁity of then?\ji ral oar'ltiggﬁ'. n‘?ﬁye ‘anot her enbodi nent, a net hod

i s providetd for enhd¥epidingtaéhe piationniite ene efmaretiosuns-stimulatsrhogeni ¢ vi r us

by using mul ti glgudrRes ' ; | - (or viruses). Miltiple
 reconbi nant Vi ruges_ na;\'/@ggépbm{(ﬂh? @’e”r'%é/ngﬁﬁ%%. Sé'ﬁg',m?'ﬁ#@j@# PEHGABT nant
virus. The nul F Flipfeipwmsiorsinulajersequencen yhat eliffen troinrdash etred.
si mul taneously or s MAIE Cat : ; g conprises:
administering to a F}jgisﬁ? a@T i ?%SE gﬁodﬁgé%ﬁm%%@%g%ﬁq@gmeW?%s in an
anount ef f ecti F&PEE G4 @ PEANGIRnMBlicisteicaliy ¥ia anlihterdal risdsoratentlyigitant Vi r us
conpri-sesr) an anvih AKPESRY 85HR- 'cgbr-ﬁt : 1S5 10, first reconbi nant virus
t hat encodes a,vi rafﬁbgnﬁlgen faro grﬁ%n@tgﬁ%’g]ér@%@ﬁ%ﬁﬂ%‘fﬁea&%’r‘) %n of the
viral antigen EPTERQ-shpulaier seaveneesrmaanbmexpresseddtoetia prpmiatartto farmea vi r al
antigen and cefuskngteepssi ng; the viral antigen in the host upon 35

infection of the hogt by the reconbinant virus., The second reconbi nant
virus conprises: ahlFeSeRinventian alseprovidgs geneliclvatanas thatalisit steorighe

reconbi nant 12apy ! -|&@9@imr%{egﬁt§%%ﬁ%%§?36§é . ’xioplgs t hat encodes an
e hos e

I mruno- sti.rmul at O{J Mose expression in the nhances The i nmunogenicity
of the vitPal aFPPYURENtREeqMbiRankWisTe pravided as egenklicimctariavasase fary

preferably be éliephyeatimmiant REPEIRES R AR é?:ﬂ% tg?tH ' | NGyenaturally
- associated with thg, gat ho eﬁ.vi rus f|1 n_p?‘F]e (.jo t é% @gﬂ?“gi ﬂg’%t §-¥'?he ,
enbodi ment, t HESPTPBANLYIHS cwpprifgsy 2 Blyralihrelintigen sequenses Heteralogoisdai gn
virus; such asthe esBonfoidn®WirisN MG IcBihg A4ERRYA! dtine ; jated virus
(AAV), SV40virus, retrovirus, herpes s?rrpl e%“\%{ér}ﬁlgeﬁﬁ?@%apaq@%%ﬁg
Venezuel an eqﬁ%"én@@ﬁ?ﬁﬂq"tqféh?(myty\ﬁf Hesbastetialandigem sequencesselicBogi onal |y,
bot h- t he20i r standngtuaRIBEbnES BREHR:AdHinY Eﬂé%?eﬂé??[ 138n ahd cells :
replication-inconpetent adenovirus.” Al'so optiona T , one 3F the first and
second r econbiKBIESPE ffshactarial anfigen it Brtiontinondafestioniof the hostiby te ot her  may
be reconbi nantredMbinif4lus! | THéSrecofibihMMtivirds mal) Pri&abs bERERIYdA-US. Al pha
incompetent and not cause malignancy naturally associétéd with the
‘pathogenic bacteria in the host. o
25 | The pathogenic bacteria may be any pathogenic bacteria that causes
pathogenic effects or diseases in a host, such as bacillus tuberculoses, -
o bacillus anthracis (causing vegetative ahthrax)."and ‘spirochéte Borrelia
: 'burgdorfeﬁ that causes the Lyme_diseaSE in animals. The biurality of ahtigén
- sequences may encode lethal factors, protéctive antigen, edema factors of the' -
30 - . ‘pathogenic bacteria, or combinations thereof, R
The present invention also provides vaccines against parasites that
- elicit strong and long-lasting immune response to pathogenic parasites. In one
embodiment, a recombir_iant virus is provided as a parasite vaccine for eliciting
an immune response in & host infected by the recombinant virus. The
35 .. .recombinant virus comprises: a plurality of antigen sequences heterologous to - -
thg benign virus, each encoding a parasitic antigen from a pathogenic parasite,
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virus, Venezuel an Equi ne Encephalitis (VEE) virus or vacci n?é/l ré?téﬁ In yet
anot her emnbodi nent, a method is provided for enhanci ng t he ity of a
host to a p‘élDHlé@aﬁa’l The nmethod conprises:” adm ni stering topth@sediSel a
reconbi nant virus and one or nore inmuno-stinulators. The reconbi nant
virus may be any of the reconbi nant viruses described above. In

particul ar, the a0] ri.ses_one or nore-antigen sequences
het er ol ogous to Jxﬁ%@?@ﬁ@ﬁ@%%, lft')wfqtﬁegB fcéﬁ%ﬂéewcﬁem @nti gens from
30 thte gat hogen. im@ype eaponse d)rfecteldmgaimbt igelpafgismalahﬁge?hrhnurggygwt @xpﬁé‘s%fh@t”ﬁe host
irected again ressin e antigen in"the hos
upon infection %ef I’é}-ﬁlﬁﬂ%@@%ftﬁ%g@ %{'ﬁ’f' Of/?hgﬁ‘gﬂ byrtbe F%@maﬁhnt Vi rus
is preferably rVElpﬁh fiecermbinard vived may pasfelablp®s ériﬁbaml-lﬁ@) Ji&t bggancy
natural |y associygf aﬁ L Ra en in tge ) -The g?phogeﬁg@rray be a
pat hogeni ¢ vi fus s%:élﬁ \gjlg,t, as %T\‘? L"E%gte\sﬁ%at% Y"GQ rﬂ?“l?@@ ig Parasigin o
pat hogeni ¢ bact & hosbr parasite. According to this enbodiment; the
of-the antigen expr oaaoReoRenyPEr S il REhnyEiy R i Raten 1t
Preferably; t hepafgﬁﬂﬁmc effeicta draisenséssina host 50 aemalans bhd prbzob ehcnay
Xinterfergn 5".“%?”*??%"5%%' BB Tgistictes. LS Sty Blo T E ol act or
gr anul ocytg nmac f OFRlagmac blichamonas, rbalshtnanlg T@pamomanmaedmmemagmog}ﬁ t her eof .
The.  cytokine a I in a for urified
protei‘h al onen'ggr{e’lfggarI nﬁﬁg @h%h@l f%n tn%e& Cﬁgﬂﬁp{gpﬁ%ﬂ?eq?@%rgﬁquﬁ accept abl e
exci pi ents. Al fEchmenrifspipins of theqathigenie pamsites oadormisinations @ekréd?. a f or m of
expressi on vector 35|- | e of the tok| ne
upon transfectlug% H%g%@g@gﬁ%ﬁt%he ce‘ﬁ(ﬁ)Ggs '%%"P%c uﬁ@fzomggslt?nﬁé 12006 WO
03/ 038057 PCT/ %%@Mﬂafﬂ@@@maﬁq{@emm invEntidre T&ieqahermaﬂwdd:arents of the
met hods, ghe tt:Hﬁ‘)ha 'IH Lﬂ@ranﬁgﬂmé'ré&mﬁﬁgnégk%te“ X he hOSt the
78 gepe a0k

reconbi nant virus,_ again e i nune r
i nocul ati on wi t%pﬂWaWL@éﬁiwmbiwpamsrmrglliperdf erably conducted- sever al

weeks to several. nontas, hgrrﬁggegﬁca}%nﬁéggﬁw él?én)c;ﬁlélﬁﬁtiéocﬁwawa\%ﬁt sure

sust ai ned high levels of protection al ns ficaci ous
treat ment of. tRYIEEEEEBEE énmupg resEONsE fo thef et anfigeo bxprossqddtdnothen, it nmay be

hel pful to I e- adetntidrVirds) E:4AB %ts%ffthééy}{@hﬁﬁ&gér’é; bh%rtgr}.gg@ﬁf%tﬁanreg”' ar

intervals, for ﬁl“:sn% once every sev t Vvirus
admi ni st et®d i F3F ﬂ%ﬁ%@ﬁﬁwﬂe@ﬁmnomamanee theghalatimpets or different

fromthe- recorﬂhemaw’vanm idt@ieﬁﬁﬁl?bﬂj-@rsgd primary. inmmuni zation. Also
according to any of he above enbod |rren?rl§dq%%&§ﬁe met hods, the nethod may

further conprise: 1P Rresertinvegliervals eelates to kitspThesd kitsiamyt includehary
' one or more vaccines according to the presént invention in oombmatlon with a
composmon for. delivering the vaccine to a host and/or a devuce such as a
25 syrmge for delivering the vaccine to a host, '

The present invention also provides: methods for enhanclng the
| lmmumty of a-host with the recombinant viruses described above. -
In one embodlment, the method comprises: admmlstenng o the host a
- recombinant virus in an amount effective to induce an’ im'rhuné'résponse. The

.30 inthe recombinant virus eompriseS‘ an antige‘n sequenCe héterolbgbiié 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 Vs‘;equenc_ehe_teroiogqus to the benign virus that encodes an imm’uﬁd%timulatdf
- whose expression in the host enhances the immunogéhicity of the Viral
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encodes the sane or different antigen(s) as that (or those) RGO by the
15 reconbi nant virus. The plasmd vector is preferably a eul%ar)yo I'C plasmd
expressi on We®s/es0izhat expresses the antigen(s) upon transt, 5.};U|S {)“?{}ft
cells in the host. Also according to any of  the above errbo I men

met hods, the nethod may further conprise: adnministering to the host a

second reconbin oost the i mune response and/or to
M ni ni ze neut ra%lmz? ng e 'Jé&ﬁhné'ﬁ?nq VFYRmAY Bteferabiba feplisgtiandneampetérd and

reconbi-nant vi r igkeause maﬂgnﬂmyInytuﬁtlh@sscﬁméuiwﬁleﬂ{érﬁéltﬂb@eﬁlc‘{lp—ﬁé’ﬁ K@prises a

second anti gen rne§duence froma second pathgen that i§ different fromthe
first ‘antigen sequence conprised in the first. reconbinant virus

adni ni st er ed |dn t;e [ mnmb&ﬁnivmm;rmﬂﬂieammn@eﬁétoﬁtbtﬁﬁg HOS*&’B‘:?ngeC?Ed ?nt i ?en
sequence encodegy antigen as that encoded Dy the firs
anti gen. sequenge rﬁﬁt Irﬁgcc%tgslf’g Létﬁto ‘?’P'&tSHaf'%FB?ﬁsemhmantmtsype/ | ade
of the same pat ﬁ’@géﬁadﬁmistenecldm thediogt via beoméﬁﬂmﬂal%ﬂséﬁnmf@yaéﬂﬁ @ different
type. of antigen en, for exa e, first
anti gen being a%ur%%@gptr&@gl&?é&gdégﬂg F?QjéW m;qtatgoral Qﬂﬁ’rf@rg'l’taitel n of
the sane or di f?d!ﬂ'é‘ﬁ'tfafm: hogen, Al so accord| ng to any.of the above

enbodi ments of the g hod further conprise. adm nistering
to the hoib a viral vtgéh:te%t!rgr%ﬂ;‘%{r'mgﬁt g{%ﬁ? PElytdeg forgnhareing the

admi ni strat'i ;)na’gfm&h)yobﬁ hegido abfethegmndmmsrmmtmgﬁplé @ﬁng%?,goqﬁqg E%Od;“h rus to
m ni mi ze neutr s i nmune system on the
reconbi nant vir h%h%%e ergﬁté"n% tﬁe vﬁs ﬁr%&b&?a"ts'f%dﬂﬁﬂla@t%'ﬂbd post the
adni ni st rat i on Sectivado rr@ee@rem framune/iespansel 4ha réfombie vine Q338957
Fecon, anat vy Funbf MigF b lendinctobS 8 el R iGe cen copocing pe
~ adenovirus typé& Vgal(%S?n ffﬁm@rmﬁbogmwwmsMresmbh of/thléqﬁurgmy ar@enetical ly
nodi fied d5. GRf t wi | dt ype of or a
‘genetically ‘5 npgc?lalﬁ %?glcjié[r:ﬁe%%gc’ﬁ?r% m%%g'te?ﬁewoéégﬁ @%‘fﬁ@"y% Wgvighe -
reconbi nant vi PUIENEGE celisapmssingtthe vira aptigeniatie hest u;ﬁormﬁﬁécﬁﬂq&tﬂ@net ically
nodi fied AdS V"ﬁ@’t@?ﬂ'le feBSmbinbAY viiE L {eﬁgﬂapﬁ%wwaﬁégrf%?fe@p&rﬁﬂ genetically

nodi fi ed adenOV|[ vector serotype o e, 'serotype
1-4 or 6-51.. | {erietigeincgmpetent and Mmesameugnascmalmupa@écafga/\@{h classified

| at er aI so f al the\pathdyBnit DRusSineng:, 10 the invention. Al so optionally, the
vi ral %b may be_a different virus fromthe reconbinant virus. For

exanpl e; r econthP ienally. {he recombipant vitug mae frtrat anprﬁBerrfel RS wher eas
the viral VECtlmmUnS-sﬁn%?&tseﬁﬁer{c\és Hgfetglégeo%s to. tﬁe recombmant virus that
encodes an mmuno—stnmutator whose expression in the host enhances the
‘ tmmunogenlmty of the viral antigen.

In.yet another embodiment, ‘a method.is provided for enhancing the
lmmun!ty of a host to a pathogenic virus. by using miltiple recombinant vnral :
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.

-3

. The method comprises: administering to a host a first and second
‘30 , reoomblnant VII'USGS in an amount effective to induce an immune response.
The first recombmant virus, comprises: an antigen sequerice heterologous to |
. the fi rst. recombmant virus that-encodes a viral antigen from a pathogenic \nrus,
: expressmn of the viral antigen eliciting an immune response directed agamst
the viral anttgen and cells expressing-the viral antigen in the host upon’
_ mfec'uon of the host by the recombinant virus. "The second recombinarit virus®
comprises: an immuno-stimulator ¢ sequence: heterologous to the recombinant

35
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virus, retrovirus, herpes sinplex virus, Al pha virus, Venezg% Oggw ne 15
Encephalitis (VEE) virus or vaccinia virus. The vi raI vect o & may not
' conpri se a Wewynasdzgou antigen sequence. -Preferably, the Vidgls ?Eﬁtlgr may
conpri se anot her antigen sequence which is the:same or differen romthe
antigen sequence carried by the reconbinant virus. Al so optionally, the
viral vector maybe chi I c vector nodified O based on the native
progeni tor of t rﬂg%t r%i’rﬂn ipMupe-stimylatas whase expressiantie therhest ve pr ogeni t or

of the reconbi nmnanuesrtus :mmua@bmmstybuﬁebw%nﬁgent h%e\ﬂrét%hd‘ég o ”ﬁy be da
change

chi meric adenovj_rus e.5 with certain regions of the bac

fromtype 5 to E[eﬁ%mmﬁ'ﬁé’é'ﬂ%‘??dp%pr é’&%‘h@e 'P%B‘iﬁt'e'ﬁ‘ﬁ@lamﬁﬂ’éﬁbﬁﬂdrm caugser ot ypes. .
For exanpl e, tI“@nhllgmncykmﬁltyaﬁw‘ci‘atedaﬁtﬁ/tﬁépﬁﬁaéé?fb\hl%%% {na HoBe 25 backbone
of adenovi gus type \;‘5 @1 be . re gcde t he correspondl n I‘E?I on(s) of the
backbone fiom adenoVi¥l 'Bgetf)étf%/%@ qd ‘Ee“ta'ﬁﬁ Tigst gnd segoggd n lwm Vigus t he
viral . “vector ahsobeampberigsiueeichas WI&UOH%&&E%%@H&@@@S?%H&&GQU%CG

and/ or _i mmuno S are the sanme or erent from
those in the reéé%%%"ﬁéﬁi’”%@\%% YiHE rriQvEsdemas simplay vislsodlphamy be used
for prevention vus, t\teaatwmmt Equinyg Eﬁhe‘pﬁélﬁi@WEE)Wam& Bﬁd vﬁaﬁrﬁ?ﬂnﬁf treatnent,

the adm nistrati on ?j ﬁqﬁmo&n I ruses o present invention
maybe for either Hc PR INCG st an Hé?%@dﬁ’?@b"ﬁmms maghen provi ded

pr ophyl.aci®cal Irgphcatima mmmemauénoms:smssomowuﬂeﬁe bithe &fbyapge of any
synptom The prg &Emgﬁﬁsm ni stration of th?ar econbi nant - 35 virus serves

ora

‘to prevent or a Vgﬁlﬁ?gm&ﬁmﬁ{?@ fenaviras aachibe otheppen
~provi dedt her ap@ayibeabtaymbindre AR SKBO viaus| retiotiviss, herpBs Smipisdiias, Aiga af ter) 15

;2)r (I\a/g )éntz Ologvtegte ion’ my%eﬁﬂﬁ%ﬁn&%wgh?’ﬁ%% "g'r'so{‘ro"%lf’%g'g:\’ﬁw -(I;Ihg:.t eél hgx posur e
to a di sease-causi nlp Memtherrerwddanertt.hfmembﬂ isirodtedff EAfancRgeE essi on of
present -1 went omol e ahos! & o SaRekB) The Fotiod eprces sHBISide oy acol nes.
For exanpl e, sb@ﬁﬁarremlmmmmsganmrer m@marﬁu:ﬁb-ﬁﬂﬁmﬂ@i%s my substitute the
the reconsi nantoyy Drat s hidvbe BV #Rlpoiiit Sies SesbRdSote op o
t unor - speci fi chatfiediarethe reconiliimani visis Gimpulseis @lel &rirhore RRBddN sequempese response
(e pravent rugoiohBhe e ralf B S YR RSk o oF ot Piers SPMoancer
with oth@f t hehapathopen Exprassionof the anfigeai elieitssan .nmrrerremse afréed pri mary
ST Vivo, SRhERkR o TaRd O oRpesu ind Bl R e tosh BN GRISK a1 11 use.
tunors (treat rﬁfr‘he '@ﬁsqghﬂlﬁabbmmhemtmma'he)recohmlrﬁdﬂwtuSO@prede@blj?fEt hods of the
ELﬁZﬁQLd' o vi'oBealitnEbiibnih I IR ol G5R BRIy Rtk ABtocehy e

(i.e., the ad d'\ﬂi‘"ltg%Paﬁiiﬁmmﬁbe bgst) The pathogen may be a pathogeriic virus such
: =t 25 - - as HIV, hepatitis virus and Ebola virus, a pathogemc bacteria or paraSIte N

" According to this embodiment; the immuno-stimuiator may be any

~molecule that erihances the immunogenicity of the éhtigen eXpréSééd"by the

-cell infected by the recombinant virus. Préferably; the' :mmuno-stlmulator isa

cytokine, inciuding, but not limited to interleukin-2, mterleukrn—& mterleukln-1 2
< 30 p-interferon, k—lnterferon y—mterferon granulucyte coiony stlmuiatlng factor

: granulocyte-macrophage colony stimulating factor. ‘and combinations thereof.

The:cytokirie may be adniinistered into the host in a form of purified protein
~ alone orformulated with 6ne or more phanné’ce’titica’Ily-r' acceptable excipients.
| Alternatively, the cytokine may be admiinistered in & form of é&p}éésucn vector
35 thatexpresses the oodlng sequence of the cytok!ne upon transfectmg or |

transducing the cells of the host. DR S
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Al so according to any of the above enbodi ments of the net hogw%%fsrret hod
may further conprise: harvesting serumfromthe host after

admi ni st r atwowsosses’he recombi nant virus. The harvested sepg :% e
contai n anti bodi es agai nst the antigen (s) encoded by the reconbi nant
virus. Optionally, the method may further conprise: isolating antibody or

ant i bodi es agai nst lﬂ?@ , t after, the, ,adm.ni stration of
t he reconbi nant vi ru‘és\(?;% %;gr;@%gp%%mog%gﬂﬁgémepéoq?g?ee@eﬁﬁa?’Blb?iy can be
stored for cer tApRopEaydadhasicomprise: Bdministeririgdo thesksst tHearcormbiaamvius a

heal t hy human vglsii ; e nad_th erum.or,. anti body
collected fr om%l m hﬁbﬁt@b@ﬁgﬁeﬁl?gﬁ er gggﬁéﬁoggFmgﬁ@ﬁté%s%ﬁm%r a

di fferent persdfcomabipantivius isrprefarablyiqondiated saverat weklkes eveverabfonthect i on of

the pathogen asarar felpH ' -1 h ' . | i Cit,i passi ve

I nunity agai nstﬂé{- he. %gﬁ%g%ﬁgé tﬁ%ﬁgﬁéb&ftﬁggﬂh@{'%@% éfcr%eﬂ'gﬂ- human

ani mal and t he a38@inghintegliorear amefieacious ivatthent ebtha tisgase(s)tdused byii mal

i muni zed by t Rgecth | i d. as I | actic or

t herapeutic a'ge;n?Ctt%?@faﬁgé%&hgﬂéggamﬁ@m ﬁ%ﬁ%@ﬂ%@ﬁ%ﬂ%&%{j ci pation or
in the event ofMTynizationda the hesi at eguladigtanvals dor e@amiple, bhee ewony savesdt of

- . bi ol ogi cal war f : Otk rgynq ' : Or nt invention,
there is ovi ed@u;@egf a m%er{t:gﬂ%i nanﬁgtg%éﬁﬁﬁ%%%DSE)EP?Tﬁ'é'%%‘?etbogéﬂ?y i nvention
in the matilif actP§ee #Ame anediFaisahirom die resembinanteiris adiningsterad intheine r esponse
to a pathogen. pAgas/idimtize8omnot her aspect of the present invention, there
is provided use of a reconbinant adenovirus of the present invention in

the manufacture of AlSPererdingrie anyef the abovereradimenits gf therroethads, te a host to

HLV i nfection. mdwer @ﬁg;r r ; r i ion, there
~is provided use of, a 1W6g§hgl\/ray. 0%% %ﬁ@%h@ﬁtmgﬁgﬁg\eﬁgﬂéldﬁ@ ¥t§ﬂ%'agresent
i nvention in tAeCAdsAHesamp & diferantastigendslmstthat{or hose) eradbiiehbytheh an

i mruno- stismul ateebmbantiifsi Thelpldeinid R § pat hogen.
Accordi ng to anot her aspect of pt'h‘e pr ESEI!HIB'I nven %%ﬁ?@ﬁ%‘g&l"@d provi ded use

of a first reBHIEIHAhEckn i exprasses dpantigen) updn fransfeqtivn sttheealie encodi ng
a first nutatepthd No&tnti gen in the manufacture of a medicanent in
~conmbination with a gecohd reconbi nant adenovirus of different serotype

than that of the fif®SParerdingitanyof firshove embodmantsoithe msthegsheecond Hi V

sequence encodinbthod nEfToRskridoMpASE: @RI ingt8 thd Roftldl s%%:&lj\cﬁl%c&ﬂbihgﬁw ne
response ,} 0 aYilglzsatthgggn. According to anotfier aspect of the present
.t he

i nventi of, i'Q boost hejainynedegionge apd/at to ripistrsnedralizingl etients ofus

conprising a fthe sbstaTinife syeEREHIRe RLRILRaAGAHReL O Native adenovirus and
encoding a first viné&l antigen fromthe first pathogenic virus in the

manuf acture of -a logale fiie $50RGresPMAINAR ViRF CaMBTisRscoSrREoNE snligennant
! adenovi rus  comneniedegToin §@eestl paBitjendra issﬁﬁé'l‘éﬂf?ﬁ?rﬁ%@ﬁl‘gk 'QH@HE to native
-adenovirus and_encaodi ng a second_viral antigen rom second pat hogeni-c
virus for enh é?ﬁﬁ??fbcei-‘??ﬁiﬂqﬁ? indke frstreepmbigant irys efminisiered i theqrimand second
pat hogen2§ vi rimewnization, Preferably, the second antigen-sequence encodes the'same . -
| ' - type of antigen as that encoded by.the first antige'n._ sequ'ence but from a
-  different strain, serotype, or subtype/clade of the same pathogen. ‘
=_Altegmative:;y,. the second a'ntige_n may be a different type of anfigen -'corﬁpared_ '
o to the first antigen, for example, the first antigen being a surface protein and
| 30 . sego_nd antigen being a core protein of the same or different pathogen,
' | | Alse according fo any of the above embodiments. of the methods, the |
L n‘i_ethqd_ may_further qup:iég;_ administering to-the host a viral vector prior to,
. ¢ohcurrent_!y_, or post the fadministration of any: of the above embodiment of the
o rec_o_mgi,r_lant viru,s_:tq minj.mi;e-neutraliz_ing. effects.of 'the host's immune system
35 '?n, the recombinant virus, {Ifreferably,,tng:vira_l vector is administeredwpost' the
administration of the recombinant virus. .~~~ . ..
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It should be noted that nodifications and changes can be nagigiqq&@e DNA
sequence of any of the above-described antigens-and i nmuno

03/ 038057 WoegoBEI6 PCTI USO2[ 35112 stirnukators included IL&',&#},% 112
reconbinant Virus and still maintain functional equivalence o t%e mut ant .
For exanple, w ldtype codons for the above- described antigens can be

repl aced Wth codons Qat QL8 r ef Erreq by the host to be inmmunized, e.g.,
a human. The resul ti H‘b MRIYREIST ay pe ffig pative prageny-effae mcombinahivings.es ent

i nventi.on. BRI EFoDE@GERIE FhébiraDrecidimby @Jﬁi@&n&iyga@eéndvﬁ%éfygehyx trate an

exanpl e of how efe%n-?lirr%(:t ﬁiﬁgﬁne_tlc 10 vaccine of the present invention.

Figure 1A illustTates Xn ey VB¥s 5 agrnefically magifisd A9B- Ad. Anfi gen

carrying mul tiple anOpfemaligahesirs vettobpaypé &ﬂ%'d*yf’%fj"%é&ﬁ&'- whi ch can
yvia a splicfng

be expressed f oM. I ronpter bicistronical la a
donor-“accegfor nec'%%%nqhgﬁs?@%téﬁ@“@ﬁ of fheggcombingntyimse AorB i1 | ustrat es
an exanpl e of aeximple,the veombinapRAtis RydyHe D\gshetically tidtidd Wb iiHalss cytol dne
genes such as | b%ﬁrall\m'(::toris,ntﬁ I LI 8 genes V\Ih*jéh can_ be expressed from a
CWI, pronoter biclstron ca f WiIdlyRe afPriaqesetically mogifed agenovisalvegtosi t e | RES
and asplicing seaype atheetitinAdGEohexdmple,derdtfiR 15@0?‘6'—@1.Sﬁ'i§h6t§§gmt 20 Figure
1 Cillustrates . £X ex constructin enetic Vaccine by [!gating
%t h an adenovi ?@%}%c éosnd'%\nC%& egaf’?[gbﬁlﬁ?f[‘}%ﬂﬁ%gr flso pl withia dhe seamphe
shuttl e vé@tor BeMyenlion.gen and contains nultiple antigen genes and a
fragnent that is dery fr he.shuttle vector pRAd. Cytokines and
contains multiple cy{%’%cf nt]émglg)h&?gm%quéoém%?q(w %@M‘@P@B’O{rﬁaew | d-type GP
T i ¢ oo e T rsvengie i 068 asheilly co0! 20
T a editing s | n:edited and edited’ . e sGF
i s synt hesi zedsr{'r omdaéi unr}eré%%tﬂégﬁm%éﬁc? Q%@ﬁ‘@%yﬂ?dg-'%ﬂ%/sﬁ%@l from an
e;:li teg MRNA (harglﬂﬁget_i?{irusﬂm&simplbnvm'Amatvhgﬂigmmdynlgﬂdn%s%. Fi guL e 2
al so.depiggs t QB‘EI" _ o_the 1o prevent the synthesis
of sGP. The RNA edit .'H%agé.'%)g’nﬁ%&q’mdggﬁu Bk S T P R GgraUt UG L
Thi s nodi fi cat i%9MPrigsdetsralogou antigen senuehem dPreferably, #sdNitabvédiorigy MRNA
codi ng only. for & L QUL I Llustrates the nodification of the
I mmunosuppr essiC\?Fe_nbpsé%tg?c’(}gér%k&P%n?)ﬁegl(":'gb%d&l?'% '@f'sqﬂ’%ﬁrr%gf%‘?\%s#met he wild
type GP. Figur @“@Wﬂgn@am by thé redombi@neviiuso -aci-d del etion of the IS
peptide. Figure showgqtddfohahy e viral vector may-be a chimeric vector modified
20 . based onthe native progénitor’of- the recombinant virus. For ekamprle, if the
' native progenitor-of the recombinant virus is adenovirus type 5, the viral vector
_may be a chimeric adenovirus type 5 with certain regions of-the backbone
changed from type 5 to the corréSponding regions from other adenovirus

_ s_erotypesf‘ For example, the fiber knob, shaft, and/or penton base in the

25 backbone of adenovirus type 5 can be repiaced by the corresponding region(s)
- .-of the backbone from adenovirus serotype 1-4, and 6-51. © '

i

. Alsg optionally, the viral vector also comprises ohe or more
.. heterologous antigen seq uence:a;ndlor=-immﬂ‘noAStirhU!éfbr seqlience which are
| - the same or different from those in the recombinant virus. -
30 " The methods described above: may be used for prevention or treatment.
‘of diseases. In the method of ’.treatrﬁent,‘ the administration of the recombinant
- viruses of the present invention may be for either “prophylactic’ or “therapeutic”
. purpose.. When provided prophylactically, the recombiriant virus is provided in
| advance of any symptom, The prophylactic administration of the recombinant
35 . . wirus serves. to prevent or ameliorate any'subsequent infection or disease. |
When provided therapetically, the recombinaft virus is provided at {or after)
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2 May 2006 WO 03/038057 PCTI US02/ 35112 peptide, which i s s u%{& versed
and duplicated. Abbreviations: FP, Fusion peptide; ' essi ve
peptide; TM Transnenbrane donain. Figures 4A and 4B il Iustrate a procedure
used to create a reconbinant adenoviral vector as a genetic vaccine

agai nst Eﬁ@l)ﬁ’se%fral@mptoﬁl Jl 'rﬁéﬁ:&?orﬁebéé PR ﬁ%g%sé‘nﬁ@gﬂﬁokﬁna&eb% pPdeBb’Ad/ EBO-GP
carrying l'a’ virus an ant ect or

pRAdI L2, AF'tE%EPF'W%%EPW@'PP@d SPPOSHG t¢ 2 digeagefausinpiagent er affer thlelrnj@mraqr@@rt he

const ructpr@feSaBn &f theeiafettaoh Baditeaggenovi r al vect or by ligati ng an adenovi r al

backbone with a fr t,that i.s deriv huttl t or
pLAd/ EBO- GP r%td'scng%t%gﬁ %sth‘% HEOEve SRR % ﬂ} a@'ﬁ%erqE ""[Vﬁ'i'ton r%ayd@? 5%d from

t he shut eMRloyect iropongirystion_of ﬂafézﬁrdv@glnﬁ%lﬁ% ekimiﬂe agedudrices) engpdingumpt gur e 5

I | [ ust r atspscifie 658k %y%d@éﬁ@ft@ fh@'anﬂg%ﬁts@liueﬁ% @ﬁboﬁlﬁ?ml @nffentif@ny GaREL I C
vacci ne OLoveem resent  inven IS 15 expressed

by a CWIPRCYSrBIRSEDENt: §f Wﬁéecﬁml)'f‘%'& VIR a”%ﬁ’éet@s a{a‘faf‘ggc@ %’(5"51 GRS of NF-y and
GM CSF  witinedr-speaic exfigess ettie hysttshould RIES spedfisemoese resparse fag@ndvegriondt i on

al I ows f %uetnt&ew.@mr R&rehsed ok of Jsgne@r d%él&ﬁﬁé?@ &%{/%F@v@rrltﬁﬁo r}fta.'ggmggg&!g- @ itc_EX pressi on

f IL-2 I s, coptrolled a second

gl st roni %nl?gg%giettféaat"éﬁﬁ'g d"?ﬂnf%\% qiRer dhecqpeulics RspveRiict: o fisease IREWEER t hat 20
expr essedfteripemaysugaly aitisetadtaticlva@:inatior) e ak4 oot gi ©padaltha nGWED otaril y

Pr OO &1 in G&IUhS: FoliiSineif Sirétilchess I {ars&,éateﬁ o@rawupé)% 0 %ﬁﬁde ool antigens

in a m ce. gure shows re Ive ters agalnst H V
‘anti gense§tgb"s'&fﬁ’d’(“‘}?é?e )dp 69‘{1“0(5‘1‘ thgimeghods sf the gigpent guentiog H@WGI‘NFEI‘ "@@éf‘%t i on from
act.i vat ecssppisenos phist thhgis \eelséreéh 'é:f Oid piiice €0 bEIRS tidrdtetrdd bhétoakemel I al

vectors pa, &P Ko el stinulation. . Figure 9 shows granzyne
e

A secretion fromactivate tes harvested fromm ce inocul ated with
adenovi ral veétsaragcommﬂeﬁm Ié‘etaéo‘{ea?f@f@ld!me@@ of dhe methpdpy thetmeshed may gure 10A

shows refu&hdzr\kﬁmbh:ieehﬁv&fmg’:\éﬁrdlrb&dm tRgRdshatter R\adriHidtagsh oramd ﬂe&ﬁﬁbuﬂa’ﬂt a group
rs of anti b%g(%ba ai n HBV surface

of mce. yr.e %

antigen I'M aﬁ"ot aweStgr%%(ﬂumm? Oé' a"f@méo 938 de PP

PCTI USOZVGSMQ'QGFFVlg@re 11A shows relative titers of anti body agal nst HBV
core antigen Optionally, the method may further comprise: isolating antibody or antibodies against

the pathogen from the host after the adminisiration of the recombinant virus. The harvested
serum or isolated antibody can be stored for certain periods of time for further uses. For
example, a healthy human volunteer can serve as the host and the serum or antibody
collected from him/her may be administered back to him/herself or a different person later to
in anticipation or in the évent of infection of the pathogen as prophylactic or therapeutic agent
by eliciting passive immunity against the pathogen. Optionally, the host may be a non-human
animal and the serum harvested or antibody isolated from the animal immunized by the
recombinant virus may be used as a prophylactic or therapeutic agent to treat a human or
non-human animal in anticipétion or in the event of infection of the pathogén such as in the
outbreak of biological warfare: ' '

According to another aSpect of the present invention, there is provided use of a
recomblnant adenovirus of the present invention in the manufacture of a medicament for use
in eliciting an immune response to a pathogen. ‘

According to another aspect of the present invention, there is provided use of a .
recombinant adenbVirus of the present invention in the manufacture of a medicament for use
in enhancing immunity of a host to HIV infection. '

According to another aspect of thé present invention, there is provided use of a
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in a group of mce. Figure 118 shows relative titers of ant g\%@d}y q'bgal nst
HBV core antigen in another group of mice. 5 Figure 12A sh % tive
titers of antibody against HHV Gag in mce in week 10 post-i nmuni zation
wi th Ad- 3C/ EI0ACAT300- G Figure 12B shows relative titers of antibody

agai nst i i t.- boost
weh - ad e ERel Bl of wellpeten® RS i BV kel AR T et PP ey
‘agai nst HPWb'E%tG"MthrrP'&émf"H“%ﬁif%@éﬂi 00 UpRdt -SligiiAgnAY ANMBRE FFspense to a

Ad- 3¢ Emamdgd- G Fi gure 13B shows relative titers of antibody against HV
Gag in mce i Al

Ad- 3C/ EmACAng gpﬁﬁ@"%ﬁﬁ’ﬁgﬁf 5%&5 ré”%ﬁ?‘é"s‘? %5 @ﬁ g’mggedsuseﬁfamésé s for
serie 1 ﬁ?@@bﬁ@mﬁé@wvws cemp@SIqQ@sftrstﬁ%ﬁﬁwmﬁmod@a@fwééwtaﬁﬂﬂv arltzgﬁrz 14/ 3
(pri me/ baomé mapeiadtare bba FREIOAREM b coMmBIfistion WitR B sBbdnb rdddmBia A¥er@ils oFi gur e 14B

shows th t as ek 2, 4,
6 8 ?1%%%4#03}&% annﬁat%fﬁ ?ég%combmang%o%ngmaﬁragd gﬁprgwgﬁsse?cwgkgl SPOT 7
resul ts feguengreerceding mi tasondHikepitigen fatuse ik eliciting/ah ipwsine pesporyebtdost wit h
Ad. 3C. en\pa@a@n 20 Fi gure 15B shows the ELISPOT results for the four mce in
‘serie 1 at oost wi.th Ad.3C. env.rev, gag, ure 16A
illustrates a ‘ﬁ’u '?q t8 568%"[”' pfﬁ_ﬂétlaﬁpﬁesﬂ“ Vet G erf@prPY'&’t?s‘?SPg’f 3.3:“3 shuttle
vect or pREIMORETS- 4depovirEs geaneridifgA & [firsy santipene sequestrithieleeslagogsd do  native

PRAd- ORFGadrVirus BAGCECaRRg Sfirst viral alzn'tlé’éhrfﬁ)nﬁzgﬁr%ll daﬂﬁbérﬁéms%ﬂ?@h‘g@% Supect or
pLAd- 3C. g{:?%re 18 |IIu§trates a Shutt vect or%{% T.R-G Figure

"19A i1 lu geament i, ceppigaipn witg 2 55&9&6 feqembmm@d visgs epmRriginga seceidyur e 198
i |1 ust r abetigead seduahdd betareloyaus tplﬁétﬂfe%ﬁavﬁzd bt erfdogditi @ s20oridl Virdb hritigéres a
shuttle t . e vector
pLAd- Enalo Ry S%“B%% FF&%"Q?@‘%"QF Utk i?fla b!éééﬂgﬁrrf&%%gf’@i%%\%oo. T.

Fi gure 28%°n9 Pﬁi@‘{gﬁ%ﬁ’é@sa shuttle vector pLAd-EMAC. F| gure 23B illustrates

a shutt] e veot shoupichofRf Fiooaidd AduhongaI0h b WARH 63DRA LofIGHAIS02/ 35112

Figure 2 I [ contructlngarrultl-cladelnsert by
PCR Fi éfrdé‘k’ g‘ﬁéf’%gtﬁ?%{'esdoag‘@% F‘ﬁ g o pLAd- Em V3. Figure 26

il ust rat es a shuttle vector pLAd-Em 2xV3.
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5 Figure 27A illustrates-.a shuttle vector pRAd-ORF6-pl7/p24,_ Figure 27B
il lustrates a shuttle vector pi Ad- ORF6-pl7/p24sec. Fi"gur'ezm ustrates

a shuttl e veot@hgahAd- ORF6-pl7/ p24MB.  Figyre 28A il ust,rakgfmg §hut tle
vect or pRAd- ORF6-pl7. Figure 28B illustrates-a shuttle vec 02/35112
pRAd- ORF6- pl 7sec. 10 Figure 28C illustrates a shuttle vector

pRAd- ORF6-pl17MB. | Figure 29A illustrates a shuttle vector pRAd-ORF6-p24.
Fi gure 29B i||us’¥lwal62<§3 mclyded inthe asembinapRAdis GRE 6tilpddinEain funliopak e 29C

il lustrates a shudtivhien tHeM - £ IR i | QL -Bydllustrate a
process of cons[yﬁ ucti oﬁftﬁAﬁﬂ%’pEﬁf&?/@éi%ﬁ%t@4%°ﬁ%ﬁgmeeabﬂ -B _
illustrate a prSeggbedentianns can be repfaced Wilh-cofpnststsare pleferied by the hest32A- B

iI'lustrate a prasBs mAlini£N 8y, WU, Wh%s%ﬁ?x@%gwf@%th%%@ﬁw e 33

illustrates a shuttle vector pLAd- E10aCAT30 ure

illustrates a sHifRIEESRféWeRlionpt Ad- Er ACAr. 2xV3m T. R Figure 35 illustrates
a shuttle vector pRAdd-ORF6-G Pl .. Figure 36 illustrates a shuffle vector pR
Ad-ORF6-G Pl. Figure 37 illustrates a cloning vector .SD/SAL. 2.3 25 Figure
38 shows DNA sequence encodiBRIEERESCRIPHON OF JHEFIGURESt rai n BHL0. Figure
39 shows DNA sequence encoding a mutated IL-2 (IL-2aX). Figure 40 shows
DNA sequence encodi ng a nodi fied Env (Et ACAT (BH10). 30 Figure 41A shows
DNA sequence encodi nglaums TAM € iljusisgie rmniaremplepf hoWitg oorstrditiB: gémelis ani no aci d

sequence ofg t heyiddde dradiBsdrh MvERign, Figure 42 shows DNA sequence encoding
Env, and full length Tat a{rndéﬁllgz:a\‘/l. E’lngure 43 shows DNA sequence encodi ng

EmAVL, 2° AC AT. T. R 2Bigarevh ligsiciesd eenads oty siv@i wsa pREA.AAtigengur e 44
e S s PSRRI oo e B e {300 e YR B0
Fi gure 47 showseXgssed foerc €My poumater iHaistEonicaly Fia gusplicin® deromascdpitth
sequences of VimbeRenPht thd 88%ndsAsies: D E Foand G
15 " Figure 1B illustrates an example of a shuttle vector pRAd.Cytokines |
- canying multiple cytokine genes such as IL-2, INF, and IL-8 genes ‘which 6an
be expressed from a CMV;, promoter bicistronically via an intemal ribosomal -
- entry site IRES and a splicing donor-acceptor mechanism at the SD and SA |
sites. R '
.'20 ‘ Figure 1C illustrates an example of bohstmcting a geh"etié vacceine by’
- ligating with an adenoviral backbon with a fragmenfthét is derived from the
shuttle vector pLAd.Antigen and contains multiple antigen genes and a
- fragment that is derived from the shuttle vector pRAd.Cytokines and contains
multiple cytokine genes. ' ' |
¥ 25 - Figure2 illustrates the wild-type GP gene, which éricodes the two
forms of glycoproteins (sGP and GP), contains a2 RNA editing signal that -
results in un-edited and edited mRNAé. The sGP is synthesized frém an un-
7 edited mRNA and the GP is synthesized from an edited mRNA (having an
| - insertion in one of the seven uridines).” F'-igur‘er 2 also depicts the modifications
* 30  madetothe RNAto prevent the synthesis of sGP. The RNA editing site is
| ‘modified from UUU UUU U to UUC UUC UU. This midification removes the
. editing sign'al and results in the mRNA coding only for the GP.
. Figure 3 illustrates the modification of the irimunostppressive peptide.
| (IS)located in GP2. Figure 3A shows the wild type GP. - Figure 3B shows GP
'35 with the 10 amino acid deletion of the IS peptide. Figure 3C shows the IS
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Fi gure 49A shows DNA sequence encodi ng a nodified Env including

multi-d ade V3 | oops. Figure 49B shows ami no aci d sequence a
nmodi fi ed Emn¥o o3fdsdege! uding mul ti-d ade V3 l.oops. Figure 50A shows DNA
sequence encoding pl7/p24 in natural form secreted form PERUSHSIFI2ane
bound form respectively. Figure 50B shows am no acid sequence of pl7/p24

in natural form reted form and menmbrane bound form respectively. 15
Fi gure 51A shovvspefgﬁﬁé:’s‘@'&%b'ﬁégl‘terﬁﬁ?fa?‘i’lgﬂ?)QtfpﬁbaiedaﬂhmeiaﬁmsnFP, seaset ed form

and nmenbrane boweptidenis) immaspeapraive pdptigd! R, T s ﬂ%ﬁg{]%&ci d sequence

of pl7 in natural for, secreted form and nenbrane
respectively. Figure 'g&'ﬂﬁﬁ%\%‘dlﬂ%ﬁlu‘éﬁi@%ﬁéwceMG@Bergtopﬁehtéﬂ récmbiddnt f or m
20 secreted for mdeaovraiesthi r_a@gdéggﬁtgj\_ ,g&fnglagéﬁgtp'gﬁgéel y. Figure 52B shows

am no aci d§equence g.t 24 in natural forn Secr Ys orm and nenbrane
bound form™ respectiV ‘E])es MQW?P%QA%HMEMWEM eegithe gp nodi fi ed

' Env i ncl udi ng IgahebFEﬁd&iein}é?arﬂé?ﬁ &n, . Fi gur 3B shows ami no
acid sequence of, ‘%ﬂlﬁ?‘gl fied Env | gc? U%P%gsm%l‘t%?tpb"%‘y&g cAgYpe thedhy Tat .

Fi gure 54A shows "S&§08nce encoding a nodified Env including :

nul ti- A ade V3 | 00psFigleé 4B AndirdieY theHd ; ows, ami no, aci.d sequence of

a nodi fi ed Env _L@Cgl g)gri ng. 30 mul ti- G%?ge %gﬁg};%ga,mqqu?maﬁ?&“ﬁé@] Fi gure 55A

shows DNAéaequenc &y diggtingpnadenpyirab baekbane with a fraBingnt tRatis Bera/agWena T NO

acid sequédfice ofheahuttk VestbOFIBEIGP afl A Shons equence

encodi ng HI V Gat%@ls Fi u?ée 56B shoF\’/\gE%m t%“%@‘?ﬁgw&?@gfiﬁgwr\? Gag- Pl .

21, 2 May 2006 Heyiveson the shuiile veclsnpRagL2.2 & gontainG TL-2 AAWE_ JPCR pri ners

for cloning V3 dameps fromnmultiple HHV clades. Figure 58 illustrates a

shuttl e vector pRAd-ORF6-Gag/Pl-RT. "Figure 59 illustrates a shuttle vector
PRAd- ORF6- Gag- Pl - RT."'94erf lifatigtes@ ¢camplex adeneowiral vediartdsl 28 example of the

vect or pRAd- ORFefiallll ekine of hdPedeht inVbMSh! 5 5(#6 i '
vect or pRA: ORFG; &a "ég:o' BCHiey i_%‘?{ubt @?%38'3 VTSR Seariet | o vect or
ER. Ad. 5/ ﬁ - 6m ) _&é? | '@Sf‘ &t zrgémogmﬂ@rﬁﬁqegimnfme oP gdmiefi%foilléwé’@ﬁ%or °h
aving the i ndiNFyaHaIGMLOBK ifcH e : ] equbncas, This T E4 W T
he. €3¢t Beponap e ﬁre'gg@ by % IRE&%equences. This
" €O, . iguration allows for the expression of three proteins from a single mRNA.
_ Expression of ILl-2 and IL-4 is controlled by a second CMVie promoter as a bi-
cistronic cassette, and fol_iowed by a second bi-cistronic cassette. that
, 20 . expressed the two subunits of IL12 in the E4 region by a SV40 early promoter.
~ Figure 6 shows relative titers of antibody against HIV antigens in a
group of mige.‘ . - . ‘
' Figu.'re‘ 7 shows relative titers of antibody against HIV éntigen's in
another group of mice. '
25 .' | Figure 8A-C show-iNF_ey secretion:fi'om'acﬁva'ted ‘sple‘ncl)cytes
harveste_q .from_ mice inoculated with adenoviral vectors in response o target
cell stimulation.
Figure 9 shows granzyme. A secretion from activated splenocytes . B
. ... harvested frqm mice inoculated with adenoviral vectors in response fo térget
30 . cell stimulation, | | | |
Figure 10A shows relative fiters of antibody against HBV s'urface
antigen in a group of mice,, "~ : |
| Figure 10B shows relative titers of antibddy against HBV surface
- antigen in another group of mice. o '
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10 domai ns of Ad35 fiber -region. 22 2 May 2006 WO 03/ 0380572% %382/ 35112
DETAI LED DESCRI PTI ON OF .THE | NVENTI ON The present i nvention \A

~genetic vacwornsmsseghar naceuti cal  conpositi-ons including t% )ﬁ%z%s s and
met hods of immunizing 'a host 5 agai nst infection of a w de range o :
pat hogeni c viruses, bacteria and parasites. The genetic vaccines are

reconbi nant beni gn Vg b, defi ci and do not cause
mal i gnancy ‘in the. hols:tgutﬁ%ﬂ)% i m’rsna'rr?%“é%&gb E%f’t\%%y@ﬁa'ﬂ?l"%}f’ﬂg aﬂ@f'é‘tl c
vacci nes of t heingr @oupof inigeent i on m mcs natural viral infection in that

i ant L genCs), X i e Aol SCShumly A8 hASARRR FOIECH S 3

presented to the host;” I nmune syste
‘i nsi de-out " nﬁ(ﬁﬂathesglrouagfumepar ed with the conventional "outside-in"

- approach o vaccr nat i te Vi r s .a vaccine. The
r econbi nantg virus i s Ae&ggggg%b{’es@?%éﬁﬁﬂﬁwp?%am% ﬁ?@d’i‘ gicgRi gens,

m mi cki ng:- nat uruéelp‘mmnymnumt&mhlvﬂm Ad-mlEaM:AﬁEH-@r 15 mul ti pl e pat hogenic

antigens such as a @ rﬁé 'a{ln ve op protein Env and

structural protein Gageelqh “(ﬁnr? eraro RuHbeAY agginst HAE Gagde micedal by t he

recombi nant vi rweskt Bt st-RhrhurigitioRNextk BWEBLEIosE \R}?EHJN@-:-;C oo e

production of anti bgﬁﬁgﬂeg m B cells, helper T cells, an suppressor T

cells), but also c Ar%‘?}ﬁféﬁ%'ét"’@;m?ﬁ@ﬁﬁ@lbﬁ@y @g&mﬂtb&‘(ﬁa\ym gitgtwcyt es |
(CTL) 20.dpr eCtv%ékst—!nﬁﬁ;rhﬁéﬁbﬁ\nﬁtﬁ%ﬁ%@@% g, Further, the pathogenic

anti gen that is naturally expressed as.an in acel | ul ar prot ei n can be
nodified to be. se(ﬁ'@%"&ﬂﬁ@Sélﬁwsr@ﬂfd@rwybammwsoagatmtbwGaglu'rmmeén t hus

better present ik iposE@RBILAVEEs BBLchel JIRARLCKSHETImL D addi {fon.

the cell infected b enetl c vacciiné na h | evel s of
cyt oki ne, ther eby flﬁlglﬂer’m%hnwm&smtmgfthagramayme Alass@smmwfmkbet cel

under stress:’ e 10 pathogenrc
effects on the ce Ql Q Eﬁfos\f rﬁr%nrz%tl%ea% gne%'eta‘ é&fgt ﬂ%( ‘?%?j’gﬂ SGiral .

i nfectiontS théewrwlmmoemmmm&ga strong i mmune defense agai nst
the antigen present el Ther ef or e, a sepse,

~ the, geneti c. vacci ne%mﬁ%‘ﬁhﬁ%h?@%@ trsgﬁ@é’ﬁheo‘ﬂafﬁé’ﬁﬁ\fésssgtﬁ Fq"ﬁ%"eag 'sheep in
wol f''s cl otgr ngtice gt weein2, |4:|§ Bbestumnajmzaﬂmt\mﬂnm BCJeﬁd.gﬁﬁ te ft}rong tihmrune
response and yet no nt a ec a e _ pat hogens
woul d cause on the ﬁc@?ﬁ%gm‘&y%ﬁbﬁ#ﬁ tS%E% ft°t’rH'B'°Sr"e§Pé"r‘?t gr nventi on
can not only bWGebswmst-WHMbmsmwrthadmwa i nfection of the pathogen
SoU alsons 2 L hCRRRRLINE sAY5The B 188G Pl BT ATRRS Wb T 1 e

35 i nfection of the
week 13/2 post-pnme!boost with Ad.3C.env.rev. gag.

Flgure 16A illustrates a shutﬂe vector pLAd-E.T. R | o
Flgure 1GB lltustrates a shuttle vector pRAd- ORF6-IL2
_ Figure 17A |l§ustrates a shuttie vector pRAd-ORFS—cmv~ E’”ACAT“”—G
25 -. - Figure 178 |1iustrates a shuttie vector pLAd-SC .
| ' Figure 18 illustrates a shuttie vector PRAJ-EPACAT®, T R-G
F:gure 19A illustrates a shuttle vector pLAd- E"AV,, AC AT.T.R-L2.
" B Flgure 195 llustrates a shutfle vector pRAJ-ORF6-G, IL.2.
| o Fagure 20 iliustrates a shuttle vector pLAd-E"AC.T.R.N.
| 30 - Figure 21 illustrates a shuitle vector pLAG-ETAC.N.
R '.Frgure 22 |lIustrates a shuttie vector pLAd-E"AC AT3°°
| ‘Flgure 23A lilustrates a shuttle vector. pLAd-E‘“AC -
Frgure 238 |Itustrates a shuttie vector pRAd-ORFG—E"“AC
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WD 03/038057 2 May 2006 PCT/US02/35112 I n one enbodi nent, a reconbi nant
virus is provided for eliciting an inmune response in a ho<tMa# 8t ed by

t he virus. W8d4&3/38enbi nant virus conprises: an antigen SeREPRSH 35112

het er ol ogous to the reconbinant virus and encoding a viral antigenfroma
pat hogeni c virus, expression of the viral antigen eliciting an imune
response directed agEi nst %qe viral antigen and cells expressing the viral
antigen in the host LSBRe PAflustateha grocesicioneansingtingreemultistasietigsarty Vi r us:
and an i mruno- sPCRul at or sequence heterol ogous to the reconbi nant virus and

encodi ng an i nmuno-stj mul at or whose expression in_ the host enhances the
i munogeni city of t hE'9YUre 29 illsifatefon shutfievacins phAIMESM3.10 virus is

replication-i ncorrpetﬁ@hr@%]mgﬁpaieg@gmﬁ@éﬁmtrEgé{ﬁémir%(}gncy ‘natural ly

associated wth the lQat hogeni¢c virus 1 n the Inot her enbodi nent, a
i

recombi nan? virus i sFigEER2Heljusteates yshale veetr pRAE-ORFB-peH/p2Z4.t i ng an i mune

response agai nst mul g i i host  pnfected the virus. The
reconbi nant virus coﬁ%ﬂize@mgg%?%r%%%_‘{ﬁc{c’éﬁ%éﬁéﬁgﬁéﬁ%@ﬁ%es,
| Pet'er ol ogous to thetggmagz_fﬁlilpsjtatemmuﬂm@rpgAa}cﬂ:'tﬁié.'g’nlqmwlg_{ al fatnthi_gen
romone or nore pa MiruUses, .expression o e plurality o e
anti gen sequences el i@?ﬁrﬁnagﬁ'g%s i Eﬁ%ﬂ'gﬁ%svﬁ&%@%ﬁ%se@fﬁagai nst the viral
a][l.ti ?ﬁnshan?' Ee“tﬁ dFigure28Bitustiates\d mm_?ﬁ@EbBSRAn%@Fiﬁ‘etepﬁ%& upon i nf fecti gln
0 e y the secomfyinant virus. The recombi nant. virus may preferably
be 20 rep??cati on-i rﬁgwgygdﬁusﬁﬁﬁsﬁoﬁi'”@&%@mf PRAG-RIRFGRATMB.t hat i s ‘
natural |y associ at eFigarel29nRispaieh aga0ite v&.&&?ﬁﬁ@bﬂﬂ%ﬁﬂ?' host. The

vacci nes of the present inyention can be used to inmunize the host agai nst
a wide variety and %?Wrgﬂgﬁt’ﬁ@frﬁt&ﬁﬁ§hﬁﬁleﬁaﬁtﬁ%ﬁ\ﬁlﬁﬂﬁﬁrms&asuch as

HI V-1, . H V-2, her pes Figuia|2e8 il T- S e Vi US type 2, Ebol a
Fid iMstrites bshAtHd geﬂ%r ;ﬂ%ﬁfégﬁegﬁzﬂﬁé :

25 virus, Ebola virus, and hepatitis A B, EViruases, or

pat hogeni ¢ bact eri a'94ie 30APB Husliate a sracasmofeohstsustiomptidd-baci | | us ant hraci s.
The reconts nanE™oygT/pe7/pbamie present invention-is a reconbinant :-virus
that contains nuclejic aclid sequences .encoding one.or nore viral antigens
“in the viral -genoneFigWied1A-Biligstratesa prosess of edndtyuctitreof &sonbi nant  30. .
vaccine _i.e., EFpkegysfziny, t he reconbinant virus, the infection of the
virus in a host cel] results in expression of the viral antigen which is
present on the surFigdee 32A-B llustrateca prodessalf construBtiorcef Aakpr essi on of the:
viral antigen Es_gwgwﬁhm a strong pronoter, expession can be-nmaintained
at a high, level. Upon recognizing- the |arge anount viral antigen on the
cel | surffce, the Hogures3 ilustates astatitavecton pLad-E"aCATH26edense agai nst th

viral antigen, therghy, 24,6 MY.2080 e vector PLAG-EACAT® 2xVa"TR. 3
Figure 35 illustrates a shuttle vector pRAd:-ORF6§G;PI.
Figure 36 illustrates a shutfle vector pRAd«ORFG-G~P!
| . Figure 37 llustrates a cloning vector SD/SA1.2.3 |
25 : Figure 38 shows DNA sequence éhcoding EnvT athev from HIV-1
strain BHA10. B
Figure 39 shows DNA sequience encoding a mutated IL-2 (IL-2AX).
Figure 40 shows DNA sequence encoding a modified Env (E"ACAT
| (BH10). A
30 Figure 41A shows DNA sequence encoding the full length HIV Gag.
Figure 41B shows amino acid sequence of the 'fUI'l"']EhQ'th HIV Gag.
Figure 421:shdwg DNA ‘sequeﬁée encoding Env, and ful length Tat and
Rev. P T A '

~ Figure 43 shows DNA sequence encoding E“‘AW,Z ACAT.T.R.
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WO 03/ 038057 PCT/ US02/ 35112 achi evi ng | ong-1asting i mmuni ty aﬂ)zg the
pat hogenic virus fromwhich the viral antigen i's derived. é@%ﬂf wth

i muni zat i om0 es/3dseszacci nes that are isol ated proteins expl;%ﬁ? oM
bacteria, yeast or insect cells, the viral antigen expresse rom g t he
reconbi nant virus of the present invention better mmcs the natural viral

antigen inits stru ion. |solat i,vacci ne may not
adopt the native co(i:ti OrH%{L?gw&'@ﬂﬁﬁﬁgu%%empgw%3&31#1 en and may not be
properly glycosyl a%gh:‘emﬁslhewbmaqaenmbdl ET“BGGNS'[ cell's. Wien such an
isolated protein v%ccme |S§ cted into the .E-JHJS antigen is '
presented from the WEAS e qHW%‘&P@'"Qﬁhﬁgb nlsent i onal
“"outside-in" appr oa¢igRbUTEhERS DNAKUSRRYRbENG EMPEY, | ong- | asting i mune
response, presumably due to the altered antigenicity of the vaccine and

qui ck cl eat ance of  FHMrBASsEpws Dhiésequenasy of élaoprohdade BvAGith@. el |s. I n
contrast, the ggamefic vaccine of the present -i nventi on, .i.e.; the 15
reconbi nant virus, presents the viral antigen by an "inside-out” mechani sm
The viral antigen i 'Mﬁﬂ@é@?@ﬂ%DNérseﬁﬁ#@@tﬁnG@dlm aminglified Ewiichuding vi rus in
the host cell gyg-dRdsSys mmcs the natural production and
presentation of the vira antl gen. by the pathogenic virus. By using a
replication i nconpeFigwe ¢8R showhaminoscidreegpernsieencbdisp renatiified En20 beyond

initiallyg nfeglg ent invention dramatically reduces the
risk of side effegmé%ﬂﬁdahg(%%dgéentl ally be generated by using '

‘replication- conpet Elgure ﬁﬂkéhWﬁfD&lA sequence ercoringep 1A/ netirdl e on | i ve

vaccini a virusggah ich can inpose a high

| evel “of stress onectjﬁ%ﬂ.lﬁos ce netaérbgl e\(eogﬁ‘f E%pkéﬂvleﬁfgd to cell death. 25

Mor eover, conpar ed qurméﬂl&pmwm@'hinofacbwqummpmypﬁﬁincnatlirdafomm,Ve vi rus

as a-vaccine, GRS ne cine of the. present
gg}ﬁet@ﬁ ?er aqgcm ng%r[é%otunﬁ cg'ﬁ'lr éctv% .

invention is I'on o ul ati on of people or
ani mal s dénand. | ar BGiguserbUk skovef DNAsequense eﬁmdmg pif inmbtuval farses such as

!Ebol a -Virus an%iecpgté/d férﬁf ofe ﬁw%ﬁlb?ar%r %ﬂﬁggd{%dgf%ﬁﬁa“’fe nuat ed orinactive virus

.30 fromthe Tive virus can pose a gt he environment and
- peopl e who handl e Figaré SmsmwmlnﬁhadseqMBrmapﬂT i ratbigraldbmt,he present

i nvention can. L I ipl e _antigen sequences
si mul t aneously %&?ec#n&fc& ﬁ?‘re%&]bfai\% t{?mé‘]lj E)Or"% Fﬁ?ﬁgcnvgﬁhe reconbi nant virus may
encode nultiple antﬁ‘ugaressmmnmmﬁameate anddbdirfy 24 ipabfocdérne virus, from

gbggerentzostraée%etgé fotr&eaéd'a merrBiaa;[ng %rr\]r!i r%urse%;%éctwel 25, VO 03/ 038057.2 My

Figure 52B shows amino acid sequence of p24 in naturat form,
secreted form, and membrane bound form, respectively.
Figure 53A shows DNA Sequence encoding a modified Env including -
‘multi-clade V3 loops, and Tat. |
25 ~ Figure 538 show-s.amino acid sequence of a modified Env including
multi-clade V3 Ioobs and Tat.
Figure 54A shows DNA sequence encoding a modlﬁed Env including
mult:»clade V3 Ioops Tat and Rev.
Flgure 54B shows amino ac:d sequence of a modifi ed Env lncludlng
30 multl-cla_gip V3 loops, Tat, and Rev.
o Figure 55A shows DNA sequence encoding an HIV protease Pl.
Fjgui‘e 55B shows amino acid sequence of an HIV protease Pl
Figure 56A shows DNA sequence encoding HIV Gag—PL '
Figure 56B shows amino acid sequence of HIV Gag-P!.
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PCTI US02/ 35112 fromdifferent antigens fromdifferent kind of viruses; .
bacteria or parasites. - This enabl es the vaccines of the'préé@ﬁﬁz Bvention
to be util w@aes/dagesynuni ze agai nst a broag-spectrum of viﬁgﬁﬁg gﬁf ot her

i nfectious agents. Since these multiple antigen sequences Y Ir‘*anged
in the reconbinant viral genone, 5 the risk of potential reconbination of
these viral sequences to generate a pathogenic virus is virtually

el i mi nated. The gen&igwep4EbpwePER Arimersfas sloningiVdleeps foom mudtipleorBt er abl y
express - | argecggeaint of i nmunuo-stinmul ator, such as cytokine. In a natural

process of wviral infection, virus-infected cells display viral antigens on
their surface in thEigure 58§kstates ashylile varis pRAGOREEEaY/MHRT.c vi r al
particles are digesg e i Fﬂﬁg Qﬁﬁﬁ L0g cells which
di splay antigens in S@E%??ﬁ@?%ﬁépéﬁﬁﬁ“§£€§?| réggg?grs: ?%R?ésponse to
viral inféction, a Figure 68iyetraies aghitile estorpRAJ-ORE&@GRgRohs ar e produced,

resulting In a stro. £ I ar to e viral antigens.
- At the sane; large E %E@ﬁ@%tr%g%%%ﬁutﬁ%}/?%torgéﬁagﬁ@i-sfﬁGgg-F;&Ef eat any new
infection. In vacci Rigure#2 ilustrates a sightahatiiepecioepR-ANGISEEMes, the protein is
qui ckly cl eared by the i ne scavengi .cells. _During this process, only
MHC- 1.1 ~anti gen pr esgwgﬁ Fgﬁh%ﬁﬂguﬁgﬁggﬂ@enéﬂ WWE?W%@B@&EM I ponse i s
absent or gr Sainbiyiddélrﬂaniuaimwafit?é&dﬁﬁﬂi@&é%ibm‘s éddb%ﬁtbtéd vithl thebarredpBRtiAgISE 1S
gener at eq,an .~ Ik ells.are produced. 20 In conparison, . .
co-expreggion %ﬁw@F$§fx§§§¢§§§ﬁxﬁﬁh cytokine fromthe reconbinant virus of
the present invention effectively mmcs the natural response of the host
cell-to viral infection by presenting the antigen on the surface of the
i nfected and producing |arge anount of inmmuno-nodulating cytokines. Wth:
the high | evels of cytokine expressed fromthe host cells 25 infected by
t he genetic vaccine, the host imune systemwould be "tricked" to nount a
strong response to vaccine, thereby resulting in a |longer-I|asting
i munity. ‘Additionally, although vaccinatiion with the genetic vaccine
mmcs the natural viral infection of a pathogenic virus; the vaccine
itself is a benign virus 30 thatdoes not have the detrinmental effects of
t he pat hogeni c-virus. For exanple, .infection of a pathogenic virus such as
H 'V, influenza virus and Ebola virus has profound i nmuno-suppressing
effects on the' host, presumably due to the immuno-suppressing functions
of the glycoproteins of ‘the virus., According to the present invention,
the viral antigen sequence 35 carried by the genetic vaccine i's preferred
to have its pathogenic or inmmino 26 2 May 2006 WO 03/ 038057 :PCT/ US02/ 35112
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|

"I nmuno- strrrula&

suppressi ng regi ons deleted: In a sense, the. genetrc vacci ne of the present
i nvention behaves like a "sheep in wolfs cl ot hi ng", present ?r%ayt%@ i ral

“antigen towvoiosdises strong i mmune response and yet not caup-piis &%{ﬁnent al

effects on the host. 1. The Cenetic Vacci nes of the Present I'nvention The
present invention is directed to vaccines that mmnmc the features of a

nati ve pathogenic virus, M 'r Lti n | mmuno- suppr essi on and
pat hogenicity, thus causiﬁ%‘}t S g{scgkjﬁr@ “BHE INYENTION: def ense, while

not 10 .being in any actual danger of inf ectron The genetic vaccines are
replication inconp nt_or . defective viruses into which one or nore DNA
sequences encodi ngelf)%é)rgsre"nﬁlr"gnftﬂr‘rp&?“‘é?ﬁQ%H%V%ﬂceleﬁnshafmadeuﬂnalo t he

regi ons of the compakitiongiacioding Iﬂ@v&&ﬁ@@hhé‘rnetﬂodstoﬁ é\é'hég The

reconbi nang vi FS iR (js;sses]c the viral antigens an ceI | - medi at ed
i mrune: response 1 n Vi K ) Pl Yiddg rangeof-nathagepisirugesi gecrtenaaalw cells

expressi ng t he paasitgenshe geheﬁbﬁa@mescﬂr@?édombﬁaap?&%}g%l @m%ﬁgﬂs{lgfeulss _tl)_[]gvr ded

for eliciting opse in a host I'n
r econbi-nant vi ? icgmdrrut‘iﬁ?'f“?@ Bokcayemmalianasacis thr@hestdrb bgnsutiged. he
reconbi nant vi r\cciriation u:ﬁrﬁg:ﬁfé&ﬁnétrd’trd&ine@'&? thgzr?egehf’ﬂbémtg;gt nogeni ¢ virus,

e di rected

expr essi on of- Q antigen elicit
‘agai nst the vi %Qﬁ'mﬁr‘f@é‘gﬁmgﬁd" ﬂ'@émesaf@ﬂﬁm(é)s@twﬂfsedbytheeellamfectQEDy| n the.

host uponll nf etitd gemetit videmelio blesbitell Bfthe iR E{tﬁi‘&td?r &%%h{ initsna {;J?q!us t hat

ﬁr se uenc& het er ol ogous' to
encodes an i mtnEoTEIRER B-‘r’avrﬁ'é@é‘oé'fr!‘i‘%@hlem, ancomparet edth tenhances t he

i rmunogeni c¢i t yeafvehtianayioutsidedint Ag#8ach B15atS%RBh! 'ugﬂﬁ dﬁﬁgt”\fi%f{ Flff?%ll"ts‘gf

repli-cation- |nﬁ3'[srrpetent and_does not cause a nal

associ ated wit r?éap‘ﬁtcﬁ'ﬂﬁyenl‘% recoMbinanhvitusds mnable affexpraseing mRltipRNt Vi r us
may be const rlmtle@ge‘ntdlﬁﬁt@@rys Yifi¢Ringha u?é]%aﬂ-‘%geﬁ n’?eeﬁrﬁ'?’f‘:cﬁﬁ’%ho enitor is

render ed gepl [ ca%rlon conpetent. For ex Hcompet ent
adenovi r 3, B 8§§ oeRie gnijgang suchsealg comblnatrorsof atetttnmnvleroo préteinpes

o 1 B g 0o ReR B horemied 1o

Vi rus byrnsergrﬁgthe viral:- antigen 1nto to the
i nfectivity of%AErecorbimBnhynes toe Q!tsflotﬁhlerhefrmmhmmme Fespbadeegeed that the
PORSE.

econt nant viuclorst b0 SRSl " DR SR S,

progenitor of ge beni gn virus: -but
2 May 2006 WORysAsaselt ffewombwmuooamﬂoromca Iﬂmﬁh@fytﬁi(cﬁng)_odl ment the

reconbi n20t Vidirdsted Spetifica nt. adenovirus he reconbi nant
adenovi rus of the gr%sentﬁwr?\cﬁéréte?%hﬁg%é% gﬁth%P%ﬁogq"B‘r/E'F@eﬂfthaérﬁrgen

expressi on t hARURY Pxpressad asven intracailtar pmtermtart be niodmeaso be
secretable and rendered bound to the cell surface, thus better presenting the

antigen to the body s immune system. In. addltron the cell infected by-the |
genetic vaccrne may also release high. !eveis of cytokine, thereby further
- 25 mlmrckrng the natural response of the cell. under stress: induced by viral
infection and yet not causing pathogenrc effects on the cells, Mistaken by
sucha s:gna! of pathogenic viral infection”, the host immune system mounts a
strong immune defense against the antigen presented by the infected cell.
o] Therefore, in a sense, the genetic vaccine of the Fpresent.invention behaves
30 ) Irke a “sheep in wolf's olothmg presenting the viral antigen to induce a. strong -
_ |mmune response and yet not causing.the detrimental effects that the .
pathogens would cause on the host -The recombinant viruses of the: present
-tnventron can not only be .used as a vaccine to prevent infection: of the

- pathogen but also as a therapeutrc agent to treat diseases associated with the
35 k infection of the pathogen
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5 system The antigen expressed by cells infected by adenovjrus i
processed and displayed in the infected cells in a way t hat Mﬁyr%oﬁé

- pat hogen- i nW6re34d805tel | s. This phase is believed to be verypd 5,13,%?5 in

i nducing cellular inmunity against infected cells, and is conpletely

| acki ng when conventional vaccination approaches are used. Further, the
reconbi nant adenovirus may 10 . infect dendritic cells which are very
potent anti gen- pr eseltan§Fekqdirgentya receebinant vieisris prowidied fovtediciémpan r us may
al so carry genegnfiHeads ' ; ' Ol . her boost

| munity. Moreover, t hgﬁ@??%{p’ﬁitn’tﬁ%%?%@? ?iﬁ}ss ?&%ﬁ%gﬁrﬁ?@#ﬂt&mﬁ%f ect airway
and gut epit hel FUNPIEES 2N FTHITRD saauenca heterslognustto the tehembinani vires oy be
delivered throu iSP4 f ' L.an. n.addition, the
reconbi nant adeﬁ?&??g?l.wg?p?ﬁ)gegrﬁgg{eﬁ a?‘ﬁ@%ﬁ% P@%, g%fgrﬁ%sdmb‘gﬂh%é{ because it
i s replicafi on- MHigBRAEGIENG: an imfeunesespassegested ryaigstrths eital entigennanyd be
positioned in t , LR, Rk Vi us., The

i mruno- sti mul at %h;ﬁs Eé%ﬁ%ﬁ%geﬁ%a\}jébéeﬁgggih @%8&%3"@%1(?&%8“0@ o?tl%ﬁ%s} bgthe; egi on.
of the adenovi rfgsombinantyvirgs:aadantimonofstimulatqrsefeencacheterblogoustotike t he

-heterol ogous angkaRBNamSHIS Eﬁgbq, i ozstihnul at or seguence are
positioned, in the =i E@H gﬁ@ r('aﬁ i Dho %F?é'"ﬁ'&agﬁ@@?qs&s?m%ﬁgp'é"‘t he
het erol ogous arth® §est esbgerasdbe mmmunagesicityofithe visaliamien. OThergURbRERT ©
expressedidh r oM guR G8BS iolinG | via an jnternal ribosgmal entry
site or via a spl ?Qi %B(%g%@tngé@é%@g{rg%é%émgﬁ%thqwl'w&@ﬁ” Wof the
vi r al ‘ant i gen. orassepiate@with thespathegeniovirusiythedostont rol | ed by a pronoter
“honol ogous to the. paL ATy olg -t h -econbi nant -.vi r us. _
Al ternatively, the gﬁb@e‘@%ﬁn og %’ﬁéa \%tcf’h‘bﬁﬁ’ﬂ{\“%ds Hﬁ%}"‘% as@iffel ol 1 ed by &
“pr onot elr: het er O'Iagwa@rr] elicitingtan immaiﬂan’esgur:mgegiaih@trmmﬂpibIaﬂtig?’é}nsrineﬁfm‘ﬁti nant f
virus. For exar oTao): et erol ogous to the natiye _progenitor. o
‘the reconbi nan{m v?'reclijéy &He%ﬂggﬁﬁéé%éhﬁVW?gnﬁr%mﬁné?ﬁ Waﬁg' Ofg i n
pronot er, lﬁungrsecqﬂmmwem*wm ¢ mbenmnwmé,@acﬁ%codiﬁg Q@ﬁft@r‘el'}tmr%mt er, o
siman virus | r ‘ ouUS _SAr CONA .Vi I uS ..__pronot er/enhancer, e
chi cken cytopl \ééé{r?%e?‘cpd@%ﬁ% R P%@@?QE" UFeRi GXPIsSEOR 5 hediwselly of Bach as
t 2;_/ t g’é r2 ?gycl iéraetigemcaeqhélh@smlioiﬂm an imﬁ&%e%bhs%%ﬁté%gﬁ%@iﬁg(ﬁgl A
P U 5112 Tk Jenic virus, nay- be any pat hogenic virus that causes
pat hogeni ¢ ef_fgg@ng?hggggsa?@r?%'@stﬁﬁgﬁl§ﬂt’:91e 8 thg, upe iedtipg obni mal s or
ot her mammal s. tEhes! by the reesmirivantafitis. vitidiecomBinBet Wiie haSprafekdmchdie for
protecti ng .t‘h.er ﬁ‘fsti rom i nft’qﬁﬁti n Pf t.hgﬁpat_ho enic.virus. 5 1n a-
Variati ok t ho PIeAISHARRAS anagt Gwss e Hatsnepek atisortielian
associated with the pathogenic virus(es) in the host, I
The vaccines of the present invention can be used to immunize the
“host against a wide variely and different strains of pathogenic viruses such as
*HIV-1, HIV-2; herpes simplex virus type 1, herpessimplex vinus type 2, Ebola
25 virus, Ebola virus, and hepatitis A, B, C, D, 'aﬁa'-E'vimses, or pathogenic
- . bacteria such as bacillus tumerculoses and bacillus anthracis.
" - “The recombinant vaccine of the presentinvention is a fecombinant
R virus-that contains nucleic acid sequences encoding one or more Viral
" -antigens in the-viral genome. When a tost is imrunized by the récombinant
30, - .+vaccine, i.e., infected by the recombinant virus, the infection of the viusina
' host cell results in expression of the viral antigen which is present on the
surface of the infected cell.  Since expression of the viral antigen is driven by
- astrong promoter, expession can be maintained at a high level. Upon
- -recognizing the large amount viral antigen on the celt surface, the host -
35 . immune system mounts a strong defense against the Viréi-'antigen','ﬁiereby
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| mmunodeficiency virus (HV), such as HV-1. and H V-2. The viral antigen
may be a HV glycoprotein (or surface antigen) - such as H V2&and0énd Gra1,
‘a capsid pwexaiossogor structural protein) - such as H'V P24 peghRbdssify Ot her
HIV regulatory proteins such as Tat, Vif and Rev proteins. 10 I'n anot her
vari ation, the pathogenic virus may be I nfluenza virus. The viral antigen

may be anlnfl rotein such as [nfluenza HA1;, HA2 and NA. In
anot her vari at fégﬁ‘é‘?'{‘ﬁpﬁﬁggﬁ'é}aéﬁmen ‘?Q?g‘sﬁ#ﬂ? Rathgaspicyiy$ fram whigtetheyi r al

anti gen maybe amrailﬁnogen igldefiegr ot ei n or surface antigen such as Ebola 15.
GPl. and GP2: protei t.anot her variation, the pat hoqenlc virus nay be
hepatitis virus suc O%T%fgwﬁ'?lwgn%ﬂoe‘m Vagripgs @awfﬁd@la g% Brojging| ant i gen

may be a surfaegpressud lgebciia, Wsﬁorﬂﬁﬁcebéllsofhehﬁﬁpédtrbéﬁe:@pre%ed%np or
virus. For. exa viral antigen may be a surface antigen or core

protein-of hep WFF%’"E"@M MIYs QLER eﬁ%‘[‘}‘%‘“% pgfter e the natuml visalr f ace

ant i gen ( SHBs Aghtigenlis @is Eﬁﬁdﬁﬁr@%ﬂdﬁ@roﬁﬁntﬁﬂa% pr@!éﬁ{\fa%blh@ ni’éﬂ/trL H88dpt the
m ddl'e hepatit ( MHBsAg epat Itis B

) surf La
surface ‘ant i geh1 (rﬁ—%@@@) '8“\9?&@"%5‘@'@ 'FF'E?“&P@W%’@ gbe gWPRdLte anti gen

‘or core protei plycdsyhegpinitid Badend, e@stéﬂﬁgeé%eﬁés%h%m ishigiegant i gens.
I n yet another variation, the&%ﬁ%@t geni c virus maybe a respiratory -
fr

syncytial vi r uBrOfqHSYRCCingds | ¢ Restriis antigen Isamesented e thee t he

gl ycopr.otigi n ( Gutsideorine)host clineTHis Shrvantirl eduﬂslcfeE“npé rSécmoffefn dgay, for
whi ch the sequences are avajl abl e from GenBank anot her vari'ation,

the pat hogeni c"Q}%ef18raiR:sirang. @“%@%B&’W?ﬂﬂ KeRPORSEy n@s'em@)y dyerdnthas HSV- 1 and
HOV- 20 cFor examddantgbfioiEdf iHé Vatait Urid ol EkarBifoel dHn SRl D: from

HSV 2: T'n yet another variation, the viral antigen may a turnorantigen
or viral oncog®hBednpwnascavengigagelsy of human papil | oma vi rus or cellular

oncogenes such as. MHicBhESkI1RE et Taccinor 057
PCTf[JSO%/ 35112 It is noted ﬁ ’ otc%r t\)ll rﬁ%gﬁgg?eaﬁ\{ﬂa pro %I ns or

antigenslare r'éﬁ%mp'?a“té‘yﬁﬁlpé?ﬁe@t%*heﬂ’ﬁ@@ét‘@ﬁn ki an fingide-cuf&mechanisel ecti on of
the pat hogeni crnd \Fu*é$aiﬁ@fé[1t|§"é< ré’éséalaftéﬂﬁ ﬁdhbﬁpé‘fécoﬁrbt}dam {rrhEQn fgetor in

this inventjon: The vira I'genic viral
protein or a ¥t ¢ells: . Thisdrettermimies ihgélﬁtllfal\nrwfalct!m amCépresemtatrorcmfrther ns the

predoni nant ar\p“raggrﬁ,gen 2%5{/@4%@%%%@ gen, or epitope of the pat hogeni c
virus. Al ternatrvelg
Y using a replication incompetent virus that is incapabie of spreading

_20 be_yond m.rt_{ally_. infected celts,.th'e present invention dramatically reduces the
risk,of side ef_fe:cts, that, may potentially be generated by using replication-
competent, live virus. .For example, vaccines based on live vaccinia \rirus can

replicaie in the host cells, which.can impaose a high level of stress: on.the host

W cell and eventually lead to cell death. _ | |

=25 o Moreover compared to the approach of using-attenuated or. inactwe -

| vrrus asa vaccrne the process of makrng the genetic vacecine.of the:present
rnventron is much safer. Vaccination of a large population of people or

_animals demand . large amounts of vaccines. . For virulent viruses such as

o Ebo!e,\(_irqs and HIV, _lerge-scafe production of attenuated orinactivevirus
-30 from the Iive virus can pose a great danger to the environment and people ~ -
. who handle the live virus.

The recombrnant virus of the present invention.can be used {0.express
multrple antrgen sequences simultaneously from the same viral. vecter. .Thus,
_the recombrnant virus may encode. multrple antigens from the same strain of
35 _pathogenrc vrrus from drfferent strains of the same pathogenic viruses, or
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antigen contains the conserved region of glycoproteins betws n at | east two
strains of the same pathogenic virus. In a variation, the v |gen may
“be a nodi f i W@ %MI0Fen that is 10 nutated froma gl ycoprotel ,[&fo {]

pat hogeni ¢ virus such that the viral antigen 1is rendered non-func |onal as
a viral conponent but retains its antigenicity. Such nodification of the

viral antigen i Lon he proteolytic cleavage site of the
gl ycopr ot ei n, _‘:ﬁ:ﬁﬂﬁff, a{q%ée&s fz‘?{ﬂ d'f{eé%ﬂtrkﬁ}ﬁ’gém%obactenmmamﬁu% essi ve
pept i de regi ons This enhblegtheomptinesbnthe bResEREING: us al so
expresses an '%Etﬂ cicator to m mb% m %&Bg@égﬁgfgﬁ% V'HE ffse of a
host cel |l upon VITal i RIACPRIHUE A virus thQrgmfemoslmagenm,eSlfm;epmg@e to the

I t owitipleraptigardsd é SPNERAY
. Ymnoagt : gﬁlnatcf% ggx ‘F?efserqégrb él;%ea:écg ok?ﬁg{% r%(cfnllr%?aégv@, 98P TR ne

i ncl ude, but are n ‘E*@bf%ca bingtign ptiiRsevie! sequeacé=ioigenciic a 4,

i nteri euki n- 12, ptilgenittvinut & iualid elifing@tder on, =y-interferon, gr anul ocyt e
colony stinulating.factor (G CSF); and granul ocyte- rracrophage col ony
stinulating factor epal Vawwemmwesmnmxso prefaabtgrbkmgg virus is

provi ded for ellafgetammgnﬁdifimhfmua-%hr’hﬁ ' i nfect the virus.
The. reconbi na u 25, corrF?Gl ses: ﬁgﬁr%ﬁplag cﬂtoﬂﬁé Ik patd f?zf’g}cé%@ﬁ)us to

the recor%l nant\}ire %é{'trus"é Eﬁﬂ'ef@“&dﬁpiawwrelmtfm drthemsididaqg @y ¢ Vi rus,
~expressi ol of tchetext afahe MRLI e directed
p e l @@ébt@[l Whild {Ilpég ae§ Are qe}g?si?é) ﬁ)ﬁ

agai nst the vi S expres gen in the

ant | n an
host upon i nf eg’hf ’%‘% ﬂ@eﬂﬂ?seﬂwﬁ%lgMmﬁrﬂltplamﬁtfgenﬁmsasswatﬁﬁpord' ng to

t hi s enbodi nentrv;thtvlmneg{gy;mj gajfpt r abl
“replication-i n§ ‘ﬂ)f nt adeno. gsrg%%cl{ngtée%&\r/ﬁ éc‘:ﬁo é‘”\W’PQ?SOfWF@ﬁl rus;

herpes sinple "I 78 PEdired.yesuliing iFlaestioag hgmokl an@c@marpr ef erabiy

have the pathmsperise th e ﬂfﬁaﬁ)ﬁ h t enitor t he ben| gn Vi rus
del et ed gg ret ains jts infect |e\'}|%t?}t %a\é?e F?(S% 'EP@OEW

03/ 038057 PCT/ (854} tosefeat @py newantegtiont Hevamﬁbmﬂ@éiﬂig Kbt dr&ﬁeimdes an

i nmuno- st i nul a\l‘taz:blne§€tﬁél RS the reconbi nant virus that
encodes an | - St rrEI atrg)il‘?ﬂ '@ﬁ%‘%@@@e'ﬁ‘mwetwvm @Htances t he

i munogeni ci t 'Hf“gt this P"Qﬁeﬁ%tlOWH@dMnt@empeeslen@ﬁ@mbcéu%@m jen al so provi des

genetic vacci K | asting inmune response to
pat hogeni ¢ bar@&)r |Haéate{e§g%§leé5p%h%&§%bsgﬁor§ ‘?@X Sirnished. /%?u%suﬁsllfge ovi ded- as

a genetic bact§ Wiar RegRenNsSads generatetiimnd féw tmernoryBaIL &rd BRBGE&RE | N a host
i nfect edzcby the 1 e¢RBRhpAHbn Ved-Sreski of viral antigen and cytokine from the
recombinant virus of the present invention -effectively mimics the natural
response of the host celi-to viral infection by preéenﬁng the antigen on the
- surface of the infected and producing large amount of lmmuno-modulatlng
cytokines. Wlth the hlgh Ievels of cytokme expressed from the host cells
infected by the genetic: vaccme the host immuine system would be “tricked” to

... mount a strong response to vaccine, thereby resultmg ina Ionger—lastlng
Immunlty

25

- Additionally, although vaceination with the genetic vaccine ITI!H’]ICS the
2 natural viral infection of a pathogenic \nrus the:vaccing itself is a benign wrus

30 -thatdoes __Qot have the detnmental effects of the pathogenic virus. For’ “

exampie infection of a pathogemc virus such as HIv, influeriza virus and
- ., Ebola virus has profound.i {immuno-suppressing effects ori the: host,
o presumably dueto the i rmmuno—suppressmg functions of the glycoprotelns of

o the virus.. Accerd;ng to the present invention, the viral antlgen sequence

| 35 - carried by the genetlc vaccine is preferred to have its pathogenlc or lmmuno-- |
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viral genone of the reconrbinant virus conprises: a plurali tm\%y I gen 10
sequences heterol ogous to the reconbinant virus; -each encodi ng. acteri al
~anti gen frowoaspsdokogeni c bacteria; expression of t he plur '
bacterial antigen. sequences eliciting an i nmune responseﬁédi.’i%og@%]d&agal nst
t he bacterial antigen and cells expressing the bacterial antigen in the
host .upon infection of the host by the reconbinant virus. The reconbi nant
virus may pref StBRP§SiREregpne dplefagatin 815enses dhepganetic vageine aidhe prasend a

mal i gnancy nat " he host.
The pat hogeni c%\%@%‘}?&g&g%@&% Sﬁ%é mat(ﬂ% @ﬁb@&ggﬁsgr}@%ﬁ(n én

pat hogeni c ef f éeingueg stgingdmmene F&SD&"WG yegumaasmbaemmami Bﬁ@m oul oses,
baci | | us ant hr 3¢d fostand spi rochete Borrelia burgdorferi that causes the
Lynme 20 disease in animals. The plurality of antigen sequences may encode
| et hal fa‘3ctors ‘protective antigen,, edema factors of the pathogenic
bacteri a, qonbl q,ﬂ IG%'PIF&P%%@&II?S Epﬁne$r§§$ﬂtln\} g BF ion al so provides
parasites vaCC|nes that” e i ng i nmune response to
pat hogeni ¢ parasite3he pﬁesentmweﬁﬁomlstmdcmm vacameszttmtrbﬂmuarﬂhe featunss ofs

i ected by +n8 BOnY bnGHPLAGs Rk Bl nfotubREabT 3L "2 ol ural i1y

of antigen seqpathogenitity thus cagingsihe hostite maustamisfetive defensts whileacth encodi ng
o1 O ot 1t 1%t ReME it 8ot BER CuphofRohértre BXRIRS SdRaRtathiuine.

respons$e dir ecinedmpeiahtrmtdefdutiveodnass intcwhioh baeor mo Mbequmw essing the

parasitic anti Ln the host upon.infection hos the
reconbi nant vi gﬁ@d}n%ho&epégyﬁ%yl@ﬁp(,qqnﬁgrmertﬁtgtpgg%l Hﬁ‘f‘m&at i on-
i nconpet ent angenunte Borcesseatialtd ﬁsjnwcﬂ\ﬁtyna‘huIf@doh;b:r@&ﬁﬁﬁjsééxﬁfbsmémet he

pat hogeni ¢ parasite.in th WD 03/038057,.1 s
PCT/ US02/ 35112V} E“tb‘%ﬂ’ﬁé'agﬁr ‘gtsﬁé%eﬁ&%d@%%i@y%edﬁﬁoﬁ% Hwié‘?mg'&ecb”é‘r asite that
causes {18t hogagdisst &id fnigenoanditsis agmssdiy fiekPsgenssuch -as nal.aria and

protozoa such as Qyptosporjdi um Ei H st onpnas Leucocytozoon
Pl asnodi um - Toxopﬁéﬁ%ﬁ "%0 ggonqﬁgqa Hifus s provigadfaneliciing ang ar di a,

Babesi a, and Simihid respohse F@hpdtitifadtbd nycn‘e \iris | TR ez BRIBRRABAUERY encode
coat proteins, _attachment grotel ns of the pathogenic paraS|tes

or
conbi nat i ons t FRIRRISES: apqntig %%W“F%U@ﬁﬁ'@ﬁ”ﬁ%@%‘?‘@ﬂ% viysdhat acci nes.

‘that present ngndodgd Qv.rmhhgwﬁorh a ptahﬁ;gaﬁiﬁww eipréém{ ofth8Wgalnat ur al
i nfecti 0290f a at i ve pat hogenic virus and induce strong and |ong-lasting

i mune r pons%n i8N GliGiHNg AR ITMURe fesponge G'Feqtﬁiﬂp%@"ﬁtwwtﬁﬁﬁéﬁﬁjc virus in

the. host,:In M@e%@%d%@%miﬁntfg%ﬁ%meﬂﬁﬂi uptlibifectich B heRBytRs a viral
vacci ne
: “recombinant virus; and an immuno-stimulator sequence heterologous to the

-recombinant virus that encodes an immuno-stimulator whose expression in

o the host enhances the immunogenicity of the viral antigen The recombinant
# 25 virusis repllcation-mcompetent and does not cause a malignancy naturally '
% . associated with the pathogemc virus in-the host: o

«. The recombman_t virus may be constructed from any virus as long as
-the native progenitor is rendered replication incompetent. For example,

g _ ‘replication,-'incompetent adenoviru_s,' adeno-associated virus, SV40 virus,
" 30 . refrovirus; herpes simplex virus or vaccinia viras may be used to generate the
ok .- recombinant virus by inserting the \7/_iraf antigen into the region non-essential to

the infectivity of the recombinant virus, Therefore, it is preferred that the
recombinant virus does not have the pathologic regié_ns— of the native
- progenitor;of the benign virus: but retains its infectivity-to:the host. -~
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citi i : i i nfected by thesyjgspoeThe
iting an imune, response in a host infe
IggoﬁL:ﬁant 8irus conprises: a. plurality of.antrgen.sequences heterolgg?gs
to the r ecWP34438457 vi r us, each encodin?=a;v1ra{_antlgggugggggﬁgpgﬁgf?ng ¢
[ [ ' en ,
[ 15 expression of the plurality of the antig _
Yh%ﬂﬁé respgnse directed against the viral antigen and cells expressing

i ' ' ' tion of the host by the
o nan i1, 0 PR GA Sstaie  msin
rec?)_rrtg;??gtn Yln(r:glf?'g@t)@ﬁ?ent;mmwm cause-a . malignancy naturally associ at edt ]
P 1 oatlon T i i : 20 According to the enbodi nent, the
econdi nant Vi rus. o CLESEnbNFaenoys of drapmgentapintan eameitenchigpet cni

nan r'us;, : vy

e i | SR e oo e S S T 17 1,
i npl ex Vi Kgus o, ENI_a,.Virus., recom L _ wpd
ﬁ;\r/rg t he. gat ho ygigé?'g%rh g‘?ﬁgﬁ%ﬂ%’fpr?ﬁ?ggr'?é{tcPuﬁe'nfﬂCtﬁg'émad&nowfusthrocésyedgn. viru

del eted but retaniddispiayedif éetihfected cells hewAPHkt mﬁé&@@oﬁgo %‘H&g to the

' ' | e copies
[ t, th | of  the antigen sequences . _
gpb ¢ ﬁlenggrre anﬁeg%ﬁ@éﬁh%ﬁ?c'@_bsl?‘?"ﬁaﬂq Prery impertagsin isdapingn @giag {M?L\:\[gtyl; ; er
from each. anotdgainst infectedvails, dindes chiplbify 'g‘gm@%ﬁ%p#%g%ﬁtynﬁ X b
pl ural i ty of the. 20t i gen seguences are. "expressed | i v.orr})n@:r , spl i oing
bi ci stroni cal |y VT & 21 2PBEPAchLAE Msed. Rsderiie eaombina noviruginga)d _

oo st o e A e ot oG St PR L 1Y

[ ' diroma ]
brotern. Al'so. S BPAPHGAEAdEHEGR BoRH 2l eamytdemes eocodigmung. £ US T Ut ner

: : ' tor o e
Eormri ses at | ealsncitg qytokinel &6 fUMAEESCIsPAAHS, i@gil\@gg%vnﬁébge 9&5@@ eni gf of 1!

in rus that controls the expre . :
§Fu¥ gfuo{ﬂ; of q__gig OVEYS DY §aiurs !y fed adway a@crgumﬂﬂwam&ﬁnst:hgu?ueg&,%guraogeni Cor
SeaLeToes. om0

i [ : nc , )

g]; o?r&e e: el%OCIWVE/I E'?aglbﬁ'\fl’lﬂit %ﬁ%ﬂﬁt&na@awgnqummme préshfﬁﬁnmrniﬁﬁts?@md ggufo rrz ?(ra (r:o-rra

1 s . _ n . ,
Bnd"Thduci bl e f onaper e TopteltBntoE by O ol bl & promoter. © AlSo.
and induci bl e pronoters su 2 ( - ( be a
according to the et Bﬁpﬁ@m"?gquﬁ@nmﬁmsmuelycw?aiﬁgé'ngﬁfkglﬁgqgg’ﬁgge%ﬁy i us.
ot tonal |y, ¢ ho o coaror MeHBeRbyE The i R-sBnliaybetuchmaits | on of 10
Optionally, the.plurali y of . _ ) | " exampl e the
ant.i gens fr,om%gp’é g thas10ES pek rﬁglm‘eﬂffﬁg@a?ﬁ&;ﬁr{éﬁuz?sanr?gens ;nrjom MV
P uralitgoof. ant gﬁ?é?ﬁ@ﬁ?ﬂ%@%?ﬂ%ﬂ%rmg)@gp"%‘?rﬁ'ﬁ“%ggﬁefﬁl%gwwlﬁ@n i nfl uenza
V2. her.-pe;ssegluer{l%e and the immuno-stimulator sequence are positioned.in the E1, E3 -

... orE4 region of the adenovirus, where the heterologous antigen sequence and
. the immuno-stimulator sequence are expressed from-a promoter bicistronically

- ... -Mia an interal ribosomal entry site or via a splicing donoracceptor - £
25 - .mechanism. . . S

The expfeséion;of‘,the viral antigen.or the imrﬁunmstimulator méy be
.. controlied by a promoter homologous to the,native-progeniior of the
r.ecor_nbinant virus.. Alternatively, 'the expression of the viral antigen 'may be
-cohtrolled by a promo_ter heterologous to.-_the-: native progenitor of the
- _reco:nbin_agt virus. . For example, the promoter heterologdus to the native
p.rqgenitorof the recombinant -Virusinay be a eu-karyotic.p'romoter'shch as
insuiin promeoter, human cytomegalovirus (CMV).promoter-and its early |
Promoter, simian virus SV40.promoter, Rous sarcorna virus LTR -
promoter/enhancer, the chickeri- Cytoplasmic B-actin promoter, and inducible 1
35 promoters such as the tetracycline-inducible promoter.

30 .
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virus,. Marburg virus, Ebola virus, Arbovirus, {a group of vir carried
by nosquitoes that cause encephalitis, yellow fever, and d@r{ﬁ ?006and
hepatitis WOO0X038B7 C, D, and E viruses. 15 a vari ati on of p¢-RBsBRRAY! Ment,
the viral genome of the reconbinant virus nmay further conprise one or nore
i muno- stinul ator sequences that is heterol ogous to the reconbi nant virus
and encodes an i mu stlggl ator. whose expression in the host enhances the

i munogeni city of t h&'§Pt QGZFF‘QWEil“b?é/rPEWrPBéfm&plCeﬂmsﬁetcamamo sti mul at or
ey be 2oy oki psthigdaksapicttor doabdh EXSASLARaL AShA SomBlhc 86 11 M Lo

to, |nter|euk|ntﬁ |nterIeU|n interleu
2-interferon fit BRMARl, Thes, @:fec%m@nm\mcambeuseﬂaﬁgammmeowarl ation,

t he one or m)r@mmi@ﬂﬁtﬂoﬁb'ﬂr&ﬁﬂffect%ﬁ%ﬂ%ﬁ%ﬁ]dg?}{,ck’,ﬁuym tiple, copies of t he

same i rpnupo-stimnul gt or sequence _ € i nmuno- sti nul at or
sequences That diff &f 3\25ai%a e RAthrgienicalus owalibleyarians dtmitstof umaof t he

I'muno- st i mul atigimumeaLRIHRS vITRY (HM®), s %ﬁoéoﬁ%{fg ?Thes\ﬁll?l antigen may o

prom)terbl Ci stronlé | 1yvia an | ntern

splicihg donor -B6& Bf%'vc%@ﬁ@r(pfssﬁrfap@a@wgmﬂsw@ Hlvaspmaatd Ght,af the
o] mul et CepaIMARR 6 SRR PRI FRA o0 P IBTR Slnd ) ST 2 30
into any non- é%MPWd?fOfPE'@lsﬁﬁh@%iTaﬁ; Wéanéﬂemmtemm defective virus. -in the
case Qf amenovirus, |p gﬁcﬂh% , N .S preferably inserted
into the El, E3._and/or - rggdl'@ntﬁc?;&ﬁyé%h@en €ﬁaﬁé’eé{?@eﬂ{%‘ﬂ Z[f“ér ably’
into tthe E4' reﬂi@@“t'%b@ﬁkéetaﬁ@f@%@ WmeﬁMQQIrmB&%HWSOZ/ 35112

El, E3 and E4 pgrgiNans are available as insertion sites, the present

invention also contenplates separate insertion of nmore than one encoding
sequence. |n the relostheivarationathepattogeniv aitus meg boEbbhainé eTent

i nvention, the n the . viral ens are
oper abl y& él nkeég;g%rgﬁﬂﬁigﬁhgﬁﬁgﬁ%wﬁgﬁﬁ ?PW&“FB@?%‘C”

expr essi t he fa pr ject in wvivo. Either honol ogous or = .

het er ol ogous viral ul . het erol ogous
control. sequences ge ﬁtg}éﬁ%g?fbg'éﬁﬁf%@é&eﬂg rmﬁﬂyaﬁ/rdb&he?@?f&é’ﬁﬁ%s encodi ng
hostian or .vi r%!chgf@rf@@atl@d&rﬁll@ﬂ onfcvingeThe tirdl antigenady bé Sstfstet 0 a
cytomegal ovi r r h d| ate early pronoter
regi on ( CWIL, )Lﬁ1 %V4g e@%m%@oor@# é&t'gﬁnﬁsg SIWMF@' PhErample e LTR

pr om): er, adgn‘(ﬁ ﬁlﬂt!geﬁﬁl‘layrbe asefreamtigesr or c(oﬁ@iMoE)m oﬂheﬁaﬁfm?mg dehex virus
pr onot er ggan [ ny strong

constit u??ve p%ot&g%@% “ hﬁyétgug-ﬂ}@{ggggb@ @F‘hﬁ% goi?fﬁﬁf?gtoaﬁﬁm@ens or

cyt oki nes. MorAuselg antigeny; themidaler dpatitis B sBisde arﬁigéﬁwmggf@qlaﬁgg}e

. large hepatitis B surface antngen {LHBsAg). The viral antigen may aiso be a

. - surface antigen or core protem of hepatitis C virus such as N83 NS4 and
o - NS5 antigens. - '

25. .. . _Inyetanother vafiation, the pathogenie virus fnay be a respiratory
0 syncytial virus (RSV). For éx‘ample the RSV viral antigen may be the
' glycoprotein (G-protein) or the fusion- protein: (F-protein) of RSV, for which the
- - Sequences are available from GenBank:-

dr

In yet another vanatlon the pathogemc virus may be a herpes “sifnplex
- 30 - virus (HSV) such as HSV-1 and HSV-2, -For examp!e ‘the HSV viral antugen -
- may be the glycoprotem D.from HSV-2.. o
In yet another variation, the viral antigen-may be a tumor antigen or
~viral oncogene such as E6 and E? of-human papmoma virus, or-cellular
: .oncogenes such as mutated ras or p53. - '

e
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15 early pronoter (CW,,). Figures 1A-1Cillustrate a mnet hog;ﬂﬁc\/ 5
constructing a reconbi nant adenoviral vector as 'a genetic %Pé’ of the
present i nv@iR 039a805The reconbi nant adenovisral vector of thehid 55115

i nvention is constructedby using shuttle plasm ds or vectors carry| ng
mul ti ple antigen genes and nultlple 20 cytoki ne genes. Figure
1A.illustrates a sh LAd Ant.i cont ai n|n two antigen
genes, Antigen 1. Lﬁgfs/&f?{eocjg@ﬂt gthe H’é%sﬁﬁ?'?‘gg P%ﬂf%tgﬁ%e'ﬁg S berrpadi
contains the | edvaiizsie tothosdof skiliineha aral sgemﬁeftﬁ@:;talﬂﬁbg‘éauct\has h&d the! Ong

~terminal repe and an. a ovj r ckagi ng. signal (W.

The- E1- r egi on- o‘%"% 'tt' '%'a@ﬁéwft nté’q" PHS’@B“% a nultiple gene

expressi on cassette 'I?imdm@MMgen maqrﬂetﬂult-léﬁ@ﬂﬁ&@@ﬁi@@Iré]&:ré“tf@h' cﬁ%’boﬁ:onand
e

Antigen 2 are pl.aced .under nscriptional control
* pronot er b@ a S c"l’W@eﬁﬁé’ﬁﬁ'rﬂrgtﬁt"atﬁatt‘h’éta'@lﬁ‘%ﬁ'@dgm"ﬁ"f é%ﬁgeﬂ"he pI asni d

pl - Ad. Anti genalrntrakidtigpanigen, iPép RS pfé’tﬂ@é‘éﬂn@%h@nf\%&r%twéﬁ w@tdax as
prokaryotic repli.cati o mpicl I lin- resistance gene f DNA
propagation i n BHEFEET !n&h&wgsqr@tﬁqgwqf glvespraieinshatwesn Atdeast Mcasm d

( pRAd: Cyt oki ne&)rammntr@sy RIVvru§yt oki ne genes such as IL-2, INF, and
| L-8. The shuttle Enasm Cyt okl nes contains the right end of the
adenoviral genone 3%'# Nl n'&et"tt%'%ﬂ’ﬂ@?ﬂmﬁbhgaﬂmdﬁe@banhge@ 5 R TR Most

of the E410 egi onitdted &onta gfccbrdfin o?@@pé%ée%@ﬁ%%ﬂcfﬂf teQehdndigen 0T 6) 1S

repl aced by the cgtoklne enes ression I ne genes is unde the
transcri pti onaf® EBferednops Uftqtten%waéﬂratmpnw&r@wns Méﬁmmﬂh bosomal

entry site (IREBGh aRdifledtich Sithd Giang hadhi R Rlet sites. The
pl asm d pRAd. }Okl nes al so contai ngﬁ@ﬁbow ne o%reoshhtﬁm% (BGH) C

pol yadenyl at i of ®8Y4%€ sitgof \ﬂkﬁﬂ"y‘é’@“ﬁe‘mmﬁf@% apd. raaanangemermo@. n and
anmpi ci | l'in- resilﬁhmpg,@ggvé Bﬂ)t%@&.mﬁé b@ﬁolfj ?ﬁ cpacteria. The reconbi nant

adenovi ra1 genone i s assenb fromthe two pl asmids, pLAd. Antigen
and pRAd.*éyt oki nes, %T%"@&aﬂt‘é@stallﬁ@ qxpfesseman inrguno-stismdatof totmimicadenovi r al

genone, respec bytmq;hé/.reléraﬂ;‘ﬂ'lgsﬂéh'ﬁédsg oPL #R8 & u éQn Qtﬁ%f@&foh%ﬁa ﬂ?r[h%;(b al and

pRAd. Cyt oki nes are digested with restrictioh enzynes suc
EcoRl , respect AYHNgNIs l@myne pspensede theviri gatigen I?Q-eXDWBSéd fromithe s

cortesponding. peohpghelivee e it s bra BB Sebig o5 1
ligated to t heEhﬁfERiﬁ%Ofs@GQKlwndﬂdQ, et ar5 netiimitad toainteglenkine2, {tdrleutddenovi r us
bac kbone)zo - 4, interleukin-12, p- interferon, A-interferon, =y-interferon, granulocyte colony
' st:mulatmg factor (G-CSF), and granulocyte-macrophage: colony stlmutatmg
factor (GM-CSF). R
In another embodiment, a recombinant virus is provided for eliciting an
immune response in a host infected by the virus. The recombinant virus
25 - ..comprises: an.antigen sequence heterologous to the: recombinant virus that
“encodes a viral antigen from a pathogenic virus, expression of the viral
_antigen eliciting an immune response directed against the viral'antt'gen- and
cells expressing the viral antigen in the host upon infection of the host by the
o recombmant virus.
30 - Accordlng to this embodiment, the recombinant virus is- preferabty be -
: rephcatlon-mcompetent adeno-associated virus, SV40 virus, retrovirus, herpes
' ‘simplex. wms 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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~ The ligated vector genone DNA is then transfected i:nto 293HK cel]ls that

express the El proteins of adenovirus. In the presence of viay I ns,
" the vect.or wewosmseisnwhi ch .the El. has beep del eted can reﬂl{lt[ﬁ- 'Bsﬁ?d be
packaged into viral particle, i.e. producing the reconbinant adenoviral

vector 20 that can be used as a genetic vaccine of the present invention.
The El region which is preserved in a native. adenoviral genone but del eted
fromthe reconbi nafplipnally thgseeambinant Srusdaciwgdsangmmune-stiauaddrogi ¢ regi on

native to t he sﬁa&érté% r@t&&ﬁ@&s% m&iecérﬁﬁnfaﬂqﬂlptﬁé@eﬁco‘ﬁbé U iminlifio-W | d type
adenovi r us. gure l'usttates an exa a genetic, vacclne
const ruct ed by Silmglatqtgthﬂge tememmdh@b@é ﬁnmeattwmmunﬁgem@m aféht i on
defective adenqyagﬁﬁ geitYPe 5, is the vector backbone into which viral

to

antigen and cy ines are inserted in the El region. The viral antigens
“are expressed usi ng Tha@resent isventionslseprovidesgegeticvaceines that eliditstroant i gen i s

followed by th%ﬁﬂﬁfﬁ?-l?&fﬁ@%ﬂﬁnéw O%f%etﬁ[ﬂ)%thggbm Fctel‘i‘é;i"éti) g 2. | RES

sequen_ces to achi ev expressi on O proterns S roma Ssi ngI e
MRNA. , 112 and efmbedigreat,corcerobinant visys & peesddadasGMenetic pacieta vaccinador

bi-cistronic c : t that
express the tm%ﬁéﬁﬁj%,l i{'{sn%odfeq‘%gg lﬂt‘ ﬁ&sﬁ‘ﬂ-&%ctgé g tl-E;'Jé o@g&gﬁ’ﬁﬁ e the-
'a{t vvt[I I ;ppr@@t@&eoma@ftmnecmmmma (mm:msemra plgrafitytof Anfigened to thg
struct ureyfisc use

al one. or| n co%%@ﬁeatc ?%ﬁ&éﬁ%%*&zﬂ%tée&b@wﬂ’ %?%é%ggﬁﬁé%ggt 35112

t hese “and/ or oehiigendiohipateger hbaCtdm akpredsiombitheplurality oftberbadeérid hese
‘cytoki-nes are I 0 C | - Co- Expressed
"Wth Viral Ant |gg %a%e&?égﬁtrﬁﬂ érl ﬂt wgrr%%p E.%Qp ﬁe&e é%}e'?%i ﬂfbﬁﬁlaec%‘agﬁ may
al so express - aantlgemamﬂa}eﬁsexpndassingrthebaatemalanhgetmkthwhaséhmnfagtiweefponse of
Che viral ant| SeoSbETng PREENAR VR i PRTBBHAIRE vpV LR R se O

i muno- stlismul ateplicatiey-itmrgetent andincterabsea imEgjgnaricy Matuzally@sbociatee witls t | mul at e
t he i mmune sys The 1 VI rus may encode one or. multiple
cytokines in ah@%@&l}p&eﬁgqtagﬁrza '%#'Fi' PRat i vel y, multiple cytokines may be
ex_pressteﬁ by:[ nor e tﬁm“lpahagemm?ianmybe/amthQaﬂeibacmnadhat@gum host by
using other te eljv e m ds or

i nj ection of c%’lﬁ%’ ?r Seapes A st s 8??’%%%F@S S'put are not
limted to, i nb@a‘ﬂuel#ntmaas an&l&piréﬁh@tb&%ﬂ‘dha‘burgdmf@ﬁtt@tlkam&hemmeuki n-12,
(#- |nterferon Xlnterfero [ [

o s Sl dye bt eshiedeaiis S6Y Bl oty 1
( GVt CSF) . - Oyt ofdchoes pastectivBamtigshredstha fetors BPthepatiRgeRis bhttersarl y useful in
the vaccines of t he. i nventj on as they are pl ei tropi c medi ators that
modul at e and combination:thereof. :
. The present invention alss‘o-:provides parasites vaccines that elicit
e = strong and Iong-.iasting' immune respo‘née to pathogenic parasites: in‘one.
L 25 embodiment, a récombinant virus isprovided as a parasite vaccine for eliciting
Sk - an immune.respoﬁs'e:in a‘hOstinfected_ by the benign virus. - The recombinant
virus comprises: a plurality. of antigen sequences heterologous to'the
- recombinant virus, each -enching-a?;iarasitic antigen from a pathogenic
parasite, expression rof the plurality of the parasitic antigen-fs-equenCeS‘fé!iciting
030 an ‘immu‘r}_e.response directed against the parasitic antigen and cells -
N expressing-the-parasitic_antigen-,in the host upon-infection of the'host by_thé
| ' recombinant virus, The recombinant virus mé‘y—‘ preferably be replication-
incompetent and not a cause malignancy naturally associated with the
patheg.enic-parasite in the host. - - L
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20 shape the quality and intensity of the inmmune respanse. Cglﬁogﬂﬁ S are
occasi onal |y autocrines or_endocrines, but are fargely paratrif r nones
- produced. i nwoaBmssesby | ynphocytes and nonogytes. As used h(f, 2 ﬁ}qhe term
"cytokine" refers to a nenber of the class of proteins or 5}6@9 B2 hat
are produced by cells of the i mune systemand that 25- regulate or

nodul at e an i mmune r.lg]spo se. Such requl ati on can occur within the hunoral
or the cell, mediate %m"?"é@ﬁﬁ%@%{’rﬁ? anyqathhaenieduasiteitat cafisest he

ef fector funct imhafenit steklsor dRedsed it a Hﬂﬁﬁsg&i égjrtng[%f\ %ﬂB?ygcﬁﬁz%a.s%gﬁ I gen-

resentingcells ot other. inmyne system ce nesa ypically smal |
D orer s e

protei ns orgi ycpryespRoidiim,tHyeda, Jbstampeas, Lavcoertozowr, Rlassodiuman about 30
kDa. As used heTobplaghig, TrRAOMENIDKeREMafaC t G i.nes
secreted' by I)ﬂ\%&cﬁétel_seand ot her cel | atﬁ%)@a/'pegi Eo?’?‘gh&%ﬁ?'%%%g@é@

I y(rjrphgﬁl neezal‘ ?Z&m 'r? fﬁ@@gyﬁ&n@éﬁswwcﬁﬂymammmtanﬂbm&mcr op_hagetsh
and ot her eaber(tofdisns de MOE ok ed herein, e
term cyt oki ne enco as?es- t?l_osg"e_cyto |%§§a?§9%g§k§@§%‘nﬁ®sqsvﬁ%ﬁ%€yt es and
‘other cell types as Ifi@IPresgst ipyentien aise ps@videstvirdl vagciBés et PRSORTAAMIE May
2006 PCTI USO2agfigeh?d tRifost =Tals Rl 2T ‘ | other cell types. The
term cytokine |ncludes the szftugr eulﬂl n@ﬁ@g@ﬁecg@'g?fa Q?EHVIELQaHEOQFﬁ'BS, | L-8,

| L-10, IL-11, Muyand ingdyce stiongand long-lastingihinche sesponsd acvsiriess stemiset ed by

| eukocyt e t habr §péd1Bi ths Yafb sﬁ&-vinHWﬁﬂ%rI? h and differentiation of
hemat opoi eti.c and i nmune system cells, and 5 human proi nfl anmat ory

cytoki nes such -as 1in-onegmbadimentamcecPribinait viflia ds. proeided ay tokhinacehs 0

i ncl.udes -hemat R Qii&%d _ N ti,cul.ar, . col ony
stinulating fact or s_dsg%crﬁﬁgﬁﬁ%o %‘géﬁ %ﬂ?%t'éfﬁggaéﬁtﬁwﬂs' dP&nul ocyt e

col ony sti nul afeCcAgLinaat s sampgsesnalpbicitycofreamtigembegrnced Matroiigotdioat i ng
factor. 10 Thegpey hAEsh _ . yence. of .a naturally occurring
cytokine __or can %ég\% antgﬁ]”%ﬁggéﬁ‘?@z’?@é%gﬂ'@gawﬁ fré’Ub@Pa{li‘PF HC ¥HSno aci d
seq?encglﬁsi ni $ression of the pluetityats theaaritigen agdgubneeﬂuﬁmmgf afﬁit;nmiﬂuaéi gyé
preferably 70-288 ' l.g: .an S refera 75- 95% am no
aci d sequence '%gﬁﬁnqslaaﬁrlg?t?at% ggwﬁﬁﬂggﬁgﬂﬁ%@o&fn aC%t’{%E{RFSFfr"@s k‘éd’ﬁ?'ri ng

cyt okine. 15 Taligen inthi bostupendnfodibntdf te hastrby: G rabsthbingtvi0ESTh® a

Toheson o HEPH USRS el i i s Rl s, 0
i'nt erferon thanalignaneytnateraliyt asspciatedwithihe bathogdmé Virwd ih mdhsdpe definition of
O 1281 L o BB LR FEeRauia Ve koseny i
nut ati on. The ppefefadivrrepiicatiomlncompetentadehodius! Adenc-associated virus, SV40
B virus, retrovirus, herpes simplex virus or vaccinia virus. The recombinant virus
. may also preferably have the pathologic regions of the native progenitor of the
_benign virus deleted but retain its infectivity to the host. _
25 . ... Alsoaccording to the embodiment, the plurality of the antigen. _
_sequences may be'muitiple' copies of the.same antigen sequence or multiple |
- antigen sequences that differ from each another. _
- ... - In'a variation of the _embodimént-,- at least two of the plurality of the
- antigen sequences aré.express.ed from a :.prOmoter‘bicistronicall'y via an-
30 intemaiiﬁbfosomal entry site or via.a splicing donor-acceptor mechanism.
-Alternatively, at least two of the:plurality of the antigen sequences are
, _exprgs;se‘d from a promoter to form a fusion protein. . - :
Lo Also according to the- embodiment, the-_reconibinant virus: further
) compn_'se.s at least one promoter heterologous to the ha_tive progenitor-of the
'35 o recombinant virus that controls the expression of at least two of the plurality of "
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8, IL-12, ory-.interferon, p-interferon, X-interferon, gCSF ora
conbi nation thereof. Interieukin-2, is a l yrrphokl neproduced Weqoﬂ

"~ cells and iwoasbisy® incontrolling the magpi tude and type e L mrune.
response.. Snmith, K A, Ann. Rev. |mmunol. 2, 319-333, (1 OZ@YHer
functions have al so been ascribed to IL-2 incl udi ng the activation of. NK
cells (Mnato, N et al., J. Exp. Med. 154, 750 (1983)) and the stimulation
of cell divisi dhe artigenrsgauenpesnExamples piihepogmeter aetdrolbgoas kesthe nafigudo, M

o St o e B8 R oSSl 6, ARG e, 12

dermnstrat ed that” deficient T mune respohsi
vitro can be amﬁ?e@“@{/mdm@erandritseeﬁnmmlnmteresug@pmmtéﬂr%us:an restore

th d d

edussr . v BaRRfmel Y ERMIABNBMIANGS!, B ke BBRRSTRAREiAT hym ge(nude)
m ce: . -Wagher . promaier, ahd indhaiblerproR8ter2siEh 36 tétﬂéiﬁa)ne-aﬁdud;m@ foRfolor, 1 | L-2 can
restore responsiven s atjents with vari ous

i munodef i cPency st g\fsz’ °§B‘%‘?P9é§%ﬁ’v§?‘§§? g‘@é’?‘"ﬂ lity,q{,antigeR Se@encess02/ 35112

| eprosy and camegrhe a stelsinatBn dVantigdnsdfom SAESE twd SEFANDof tAs ti‘ansenkll (1984)
The genes for %I ne (Yokota, T. et al. Proc. Natl. Acad. g . USA 8

68-72 (1985)) % human (Tani guchi, T. et ‘al. Nature, 302, 305-307 (1983))

IL-2 have been cl oOptiorsil, tbeﬁmmdalﬁgémééifuleﬁeé’d rﬂay’-lbéacemlimﬁﬂdd ofde“ ved
fact or thﬁ)t ac on resting B cells, as a B cell

di fferentiati o%ﬁqg%l?? ﬁ'pmaﬂgea(fgh«g) a’%}‘%i}?‘lﬂﬁnf? ""?‘5‘39( Y. ex@@i?(@n@?ar E. Eur.

-J. Lmunol . 17plufality’sf ahfi@év3equéhcesgnnebd 8 combiraish dilar e?sSfr&ﬁﬂw.-hsol at ed
and sequenced. Sci SA. 83, 2061- 2065

1056y U I0C T bR nepesitimRiek yina e s bt A mRleuR GBI me ¢ hat

has a nol ecul drusyeiadiirg WFUSYEb&ﬂ@@w@s\(Arb@wGQ(ﬁ)Q@ﬁﬂoP%rd%b§Eérfnb8’8 bonded 40
kDa and 35 kDa subunits. produced by antigen presenti ng cells such

as nacrophageg'os%tae%m%lga'{sﬁ 9{"5@@&"3? yeligw tever, ard dangue)mngrhepaitiscel | s
(Desai, 1B. B. A, Bic,a, deV{hjggynol , 148:3125-3132 (1992); Vogel, L. A, et
al., Int. 15 | munal 1955-1962 (199621_ | t.. has several ef fects

i ncl uding 1) enhandBd VE}E'PB‘PW pidhe pmbRdigtenty theeyirak gennmensf the recsmbingnt ncr eased

o THE D produgrs oy fiindr ciphiSe ond St i AR SRR AR ARARERs ot "G ' ' "
~acti vati on-of: TEfroLRgPYS to therecembinant virug andencodgs an lmrmuw-stewiaft@os 4027
et 'ag. o eSS SRRl BRSO BYR ), 0L o0,
(1994)) afd | eHdigen. oFWrﬁeqaemalepmﬂw@tstlaw!a&ir mayQoena eytokined Egamples
-of the ¢ytokine include, but:are not limited to, Interleukin-2, interleukin-4,
interleukin-12, B-interferon, A-interferon, y-interferon, G-CSF; and GM-CSF.
- According to the variation, the one or more imimtino-stimuiator
| _ --sequences may be multiple:copies-of the same tmmuno-stlrnulator sequence
25 . ormultiple 1mmuno—stamulator sequences that-differfrom each’ offier, -
Optlonally, at least two of the immuno-stimulator sequences: may be
_ expressed frem a promoter bicistronically via an internal- nbosomal entry site
o Or \na a splicing donor—acceptor mechamsm ‘Alternatively, at least wo of the |
lmmun&stxmulator sequences may be expressed froma prometer to form a
30 . -fusmn protein. - y : ' R -
- The DNA sequence.encoding viral antigen(s) is inserted into any non-
o - essential region of the replication defective viris:- 1n the case of adenovirus,
- - for example, the.:.nﬂcleic,acid is preferably inserted into the E1, E3 andfor E4
: _‘.,region of the adenovirus and most preferably into ‘thef'E4“regi3on’: " Betause the
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' [ 6 (1994); r mann,
m(Mrris, S. C., et al., J. InmmunoL 152: 1047-105 12 2
ITn :/leruet-(al., Eur. J. |rnmuno/., 25:823-829 (1995): Sher 96 Ann.

B/03g0F95: 202= : J. ' | nt .
N. Y. Acad.wBabw3ses95: 202=207 (1996); Buchgnan, 3 %C S
| mmunol ., 7:1619- 1528 (1995):: Metzger, D. W et aI 2o e V5

27:1958-1965 (1997)). Adm nistration of IL-12 can al so tenporarily

tibodies (Mdrris, S. C., et al J. | nmrunol .
gggr iaﬁ?prlgggcﬁg‘gﬁ %‘Lﬂ'@%‘a” e apailale éSJ'"SGFFh@m%!t%tth&@msﬁmt?'ﬁvélﬂxaﬂ (1994) ;

L 2 e st 57 Y,
Th2 .res
0, o st o o o

as "CLMF"). Al Iseléctémm@évwes&ﬁdé?@é§offﬁ€ﬂ/ﬁal%ﬁ éﬁéeé?e 8@ lﬁﬁﬁlim@ '8{'3' Shain

tnterferong (1 relatively small; spec

tipmor @gqmsm tlnereebépmlm;etcom _
pol ypept i des, &%ﬁa&é&mg&ﬁs 4 diregt traesgrip "
aavariety 35 ofiv, FEI%?ﬁ@molﬁ %@gY%H%@%O%BWr L d%/cggi)%gngn?{]si ﬁaf,
|1 Xe. They eXhIQ?llapt : @%%@Wr@mmﬁw@ge@ﬁlyﬂﬁﬁudém@é@f ore, of
antiproliferati rol of_ cancer and vari ous
great interest o@ﬁvéd‘@érﬂ%@%énﬁﬁggﬁgﬁdﬁd Iﬂ)tstn%r?orw genss- Fxamples inslufle( 1976) : R

| di seases
%tep 5 Lcﬁnte!t V:eur i butgreok limiged tO:.BaWtféTmmt)\bms ket nproniotsr sgerpasthac@r ouped i nto

5 three ci msseﬁrdﬁééklg% %@gbﬁ?@e?@gkﬂ@%ﬁ é‘h@r%@? Qg{ﬁ% rgqrﬂqgéé interferon (B
2e: lnts)er f E(raggnb o awfttgnwlrgs L@Ba}norgoteuyadhmbmrdﬂé’ plomsgr and are
| AR drsmalls T c\eﬂl I der| \(/)ed r;DI ecul e
AT s o of AL SRR fBec it i Hoaiore oot es
the product i onPeferably, amjrong b:onstiltmtwg pmmotgrs hﬁ?tﬁ% ngﬁgﬁ’?gﬁ‘gﬂ lto's\fn%tl i mul at e
\m ;P olcgiTS;!t ggr?ﬂ%"%{ Pg%lﬁ'{sgso InM%rglp? &%}e@ﬁﬁéﬁe V'éé SimelerdafM\hinymadiate ant i gens
to stinullate c§arbirsameteT(@dVi)s. The gene for human y-interfer 82 h"i‘SBg)een
i sol at ed and sequerﬁﬁgrESQ’ﬂc |IPstrate a metﬁod for. cyﬁétpurct?ngze? ?eco%%ﬁlaﬁt (
' - adenoviral vector as a genetic vaccine of the present invention. The -
_re,comb.inwant,adénovirél vector of the present.invention is-constructed by using
shuttle plasmids or vectors carrying multiple antigen genes and multiple
2_0 , cytoklne genes. ' , : '
Figure 1A |llustrates a shuttle piasmld (pLAd.Antigen) contamlng two
- a.ntigen genes, Antigen 1 and Antigen 2., The shuttle plasmid pLAd:Antigen
contains the left end of the adenoviral genome including the left long terminal
- repeats L-TR, and an. adenoviral packag:ng mgnal (y).. The E1 region-of the |
.25 adenovirus is replaced by a multuple gene expressmn cassette and CMV;E
' promoter. _ : '
. Genes encodmg Antigen 1 and Antlgen 2 are placed under the
. transcnptlonal control of the CMVi; promoter by a splicing mechanism at the
-.SD and SA sites. The plasmid pLAd.Antigen also contains a.SV40 -
30 . polyadenylatlon site, as well as prokaryotic replication ongm and amplcﬂhn- =
- resistance gene for- DNA propagatlon in bacteria. '
Figure 1B illustrates another shuttle plasmid- (pRAd: Cytokines)”
: contarmng ‘mutltiple cytokine genes such as IL-2,"INF; and [L-8. The shuttle
- . plasmid pRAd.Cytokines contains the right end of the adenoviral genome
35 | including the right iong ter'minal repeats R-TR. Most of the E4 region (except
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15 Human al pha interferons (al so known as Leukocyte:-interferons) conprise a
fam |y of about 30 protei.n species, encoded by at |east 14 diM®eF¥Rt genes

“and about I1woaklesdoes. Sone of these al pha interferon protei 2 C have
been shown to have antiviral, antigrowth and i nmunoregul at g?};ﬁ}ggﬁﬁé ties.

See, e.g., Pestka et al., Ann. Rev. Biochem, 56:727 (12987). The 20
t herapeutic effj y qf h al pha i nterferons, has been established for
human cancers Qﬁ@?@i’?ﬁ?cﬁ@%@ "ﬂBQe@%n%pé‘?ssfoé‘&%ﬁﬂphaﬁﬂe??ﬁ'érferons
E: Em al ‘Fhﬁ- Zai)uhﬂétdtab ﬂhﬁS?ithOﬂanbrﬁ%dDbgthfmvi{iﬁbdlzodeP a8 aﬁﬁtgﬁgﬂl i Rt erg )er on

_ al pha-nl). and interfer erive rom | eukocyt es al pha-n3) are
currently use b?%ﬂ’"?'ﬁﬂ?"{’P'g%@'ﬁ%ﬁ}a%byc%ﬁﬂwngrﬁecé%ﬁﬁ“@éﬁ& SlﬂéBQ%‘\ is (Week
et si., Am J. siés. NErtdpladifitl pRaalCyidNinickilsd ddahls a KeVighgRWitthorfleneANnal .
/ntem ' I\/t=5d " B 1‘3_!4: 629 _&19,91%; Fl’l edman- Ki enet al ., JAVA, .259: 533
(1988)), for' t HECH) plgrdenyiation gte. o we!l an pingelantie senligatiopiorigin and. - J A,
266: 1375 (1991 hjnpidikr-resisBfict G6fd 9 DNObropadafioh §] BiceshaKaposr's sar coma
(Physi ci ans Desk Reference, . 47th edjt.; eds. di cal Economi cs' Data,

Me
Montval € N. J., p..2 5%’%ﬁ‘?ﬂ'%@éa%'o(’%gﬁ??mgﬁoﬁsé?@b@dFFPMPW%'M@B

. ~

consi dered -for Frab@.:dsg gg&dmﬁﬁrgoegfanawm_%yttgﬁﬁgg, %thcﬁmégﬁf@lltaﬁ%ﬁﬁﬁﬁt syndrone

(AIDS) eitheral one or in conpination ot her antiviral, agents (Hirsch,

Am J Med. , 85t 80 pf the aegnoviraganpme. mspretivelve THA shulde BlasWidshown to be a

gl ycopr otiei n byl ANARTigER and FREHCRIBAES e didestPiiORYAERINGGORES Blch |t has
one N-glycosi dzl at‘ta%e%mnt - 39: g May 2006 WO 03/ 038057 %CT%%%Z?%'SMZ site
(E. Knight, Jr2sXpRlARdNeRoRl, rogpegliveliei | 73, . 520 (1976); E. Knight, Jr.,. and

D. Fahey, J. InterfggmstPAsdi 6rd3)1C. 45 i chis
known about the ki_nds*o? suggrégv\hi ch%ggrﬁ%%% %%”c'grsﬁ%ﬁd;m?leéwn%qd;?y of p-
interferon, itanhdghiead of adriovirtrirom thesedwb shyttle niaemidsi pltAd.Aatigepbessent i al

for 5 its.anti LS AL Poutei ) L Vi T. Tani hi
el ol Supra; ERRAyioRIeS e RYaIAFand itedto Al AR GRIGL DR - noy >

supra). Bata-iadesovissl@gnomea theadermirgetia¢khonédor obl asts by viral chal | enge

y . ; sl . o Dy Vi 2 Ko,

Frers et al, pni | oo etod bk efbmg DS RS Poddip 2Tl oo 1035

10 . Qv CsSF i sthat expresisithe Eit ppaeinsiaf adenovin. fathe presencea &1fomteinson of
dendritic cell@e vbliobhdilind fi%HRNQNS aEﬁSna%%@@ﬁ'dEl’efédc 'r@l@%@_ﬁ&d@'—at es these

cells to mature, present antigen rine narve e ndritic cells
forma syst enpaskagedjntovirat particierie. prodiciag therresenibinarg adehdviral vidctarr

capt uri nggant i e {Ne e} dendri t i el.l s migrat L ynphoi d
o bans. g™ r (B8 tahihe 138 R AMRRC Yoot hd EeER Bl B foaldbont  ng
celI's are uni guhich is préssirveddb alniative adenovindlgeaome birt deletetiifrom thai ve T cel | s.

The potent antr’e&ﬁﬂblﬂérﬁﬁlﬁ‘gltdeﬂgm%qggﬁ 'e%é’m;% of the pafhb.!ogic region native to the
‘ ~ hative p:rqge.nitonjpf_'the ,recqm,biganf virus: ‘t‘_l_r)e‘ wild type adenovirus. |
... Figure 5 llustrates an example of a genetic vaccine constructed by
25 'usiih‘g ‘thg‘melt:hqq geégﬁribed above. The replication defective adenovirus, type
- 5, is ‘,__th:_e_ y:ect_o'rba‘ckbqne i,hto_wi_‘pidh viral antigen .e{r_ld cytokines are ‘,insert'ed in" -
the E1 region. The vira[_?ntiggn_s are expressed using the C_M\,lié promoter. -
The gene for the viral antigen is ,f;o_II:ow_ec_{ by the gene encoding INF-y and GM-
@ CSF, utilizing 2 IRES sequences to achieve expression of the three proteins
30 .. froma .é{ipg_le MRNA. L2 and iL4- a'rre.co‘r_itrolled‘ by a second CMV;. promoter -
..asa bif_ci§tronic casseite,. followéq by a second bi-cistronic ca-Sseﬂe-f that
exgre§§_tb:e_wo sub'units _6f IL12 in the E4 region. . Those skilled in the art will
o .ggp[eqi;a_’t_e_:gl:]at:,_the present invéntio_n;,iS;not_ limited 1o the structure discussed
e quye, but that _altémgtiye cytokines may be used alone: or in- combination with
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dendritic cells may be due in part to their unique tife cycﬁﬁl % hi gh .
| evel expression of major histoconpatibility ceaplex class<M& 0

mol ecul es awab 03mesest i mul at ory nol ecul es. -The sequence of h S?%/}L‘_ Fis
known. Wong 20 et al., Science 228:810-815 (1985). G anul om ’gf’y
stinulating factor (G CSF) is one of the hematopoietic growth factors,

al so called colony stimulating factors, that stinmulate commtted

progeni tor cel | $1eEaRg/er pther eviakinesn Fhedletadedintaimatior sbait of diekéer ent i at i ng

bl ood cells. G@ﬁﬁ(,rpgsejrg@g?gqb@? u%’th%tfblm'd}n@tsee%héhe growt h and 25 devel opnent
efu in

of neutrophils,-and is,us or treatl rP‘ieutropenl C states. Wite et
at., PNAS-USA 82: 1.526-1530 (1985); Souza et'"at., Science 232: 61- 65

(1986) and Gabrj| OVQ:W kmégr@o{@){ﬁ- g&d—ﬁﬁﬁ @%EZ 2) 1-14 (1989). G. CY(

i ncreases the nunber ci rcul ath ng granu has beéen reported to
anel i orat e3i nfect| orﬁ"hetTeswpbmantrmdeb’su?e,pr@eﬁ‘ﬁﬁv@ﬁiﬁhmmﬁa'{s?ﬁ b@fegdlano i nhibits

S ssue | i ury B TBR510 Hific QiR HEoS s B o Habetenl wtona - .
I mrunol ., 149: M@iln@zﬂon &riORiPher é’dmenDMﬁurfeDfes o g antfedco- Nat ur e
319: 416, 1986) Tsu PNAS 83, 7 33 1986) have
been isol ated,  per mg@?ﬁlﬁél% %ng’lnagf‘f'ﬁ%t uﬁ?ﬁ immnopstigiuiaipraagy be an
ﬁ har act eri zati dlﬂ‘irﬂum@fﬁgﬁng4:9to{2m%q%?ﬁ@ﬁsﬂn%t@%&ﬁﬁ%il e éﬁ’&@J nShdd 351|12 I'n

umans, egglogen i s_detec ein asha. Jones et.a
Bailli ere s ai %%2% ﬁ gﬁ?”@‘%ﬂ' 08@”% &9‘@35 in@nyeembigatitnoduced by
fibrobl asts, naﬁdmmphe@ﬁsnulﬁpleeytbﬁnée m@hﬁbeﬁﬁe&eoﬂﬂﬂ%%éﬁbnée' I's and

t _of si ngl e copy gene

compri sed 5 of " ASE e SoRiaEoq e Ros ciotBer i gh svent cen.

Transcri pti on defivehi wa hamtBDNAQﬂbshﬁ@s@'lﬁ%aiﬂ%ﬂoﬁﬁe‘ﬂ%t&hs' s differentiall'y
processed, resulting in tw_f one. version coding for a

MRNA,
protein of 177 am no 3EPIEE Of?ﬁ%k"aﬁ WE’Fd%&Wﬁ@ nosfimifed fo infefleusin-274 ani no
aci ds. - Nefgat aintériekin.4, EvEHAukin%, iftéMeuriliL 33 P8&Heron, Wfiter RN, f,orrprl sed of

174 am no 10 acgi rF has been found to have great'est specffic in vivo
bi ol ogi cal act fnigregon, granutge %C@%W(ﬁﬁ%ﬂaé*ﬁ@)ﬁsﬁoféﬁcﬁ%’/)e?n@mahulbbﬁe- when hunan

G CSF-is adm ﬁia‘e‘lbﬁﬁﬁgla @@OWHm‘étinB%étms(EﬁﬁCé?)a mouse, Canine or nonkey,

sustai ned neutro | eukocytosis'is elicited. More et at. PNAS-USA 84:
7134- 7138 (1987).° sm*f'ﬁesﬁlﬁéwoﬂmeﬂatommplemuesjpamamwmmmmaerreans f or

h th
o ;‘:Bz;)?gge:z;'éd@ﬁee@%ﬁ@ﬁe@v e e R

ant i geni ¢8ol ypeiapedee G‘a?ﬂ't)b@%@tﬁﬂs'tytbﬁh@enmmnaspom tQydoinessrat | Aventi on,
the vaccine i soRasibhaiyRtdcYindS&f ddobfhes, but are largely paracnne honnones

produced in nature by lymphocytes and monocytes
As used herein, the terni “cytokine” refers to a member of the class of
B " “proteins or peptides that are prodticed by c&lis of the immune system and that
.25+ regulate or modulate an immune response. Siich fegulation can dé'cUr withi
~ ° the humoral or-the cell mediatéd immitine’ response and mcludes modulahon of
the effector functlon of T cells B cells, NK cells, macrophages ant{gen~
-presenting cells or otherimmune system cells.
“Cytekines are typically small proteins or giycoproteins having 3
30 - molecilar mass of less than about 30 KDa. As uséd hierein the terif cytokme "
-encompasses those cytokines secreted by lyphocytes and. other céli types
- (often designated as lymphokines) as well as cytokines secreted by
“ - monocytes and macrophages and other cell types (often demgnated as
- “monokinies). As used herein, the tern cytoklneencompasses.those cytokines'- |
35 secreted by lymphocytes and other cell types a_s'well as _cyetkine's secreted by
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vaccines against the H V-virus and the Ebola virus,.since these viruses
‘have a 20 negative effect on the host's imune system ‘The ¢&i3986i s al so

very usef ulwo ofgigedynmuni zat i on. agai nst hepat itis B and C 3.
Genetic. Vaccines Against HV Infection 141, -The genetic vgé@ﬂﬁ‘g’%’fut he

present invention also addresses the need 25 . for an efficient vaccine
against the HV virus. According to the present invention the genetic
vacci ne may be menpexesdnchaacropbagasand dtber delh typles.C Thé teem cytokine genone

‘carries one or t: V C HY . alyeco te) (e.g.
GP120 and opa1)REes HRUMBRERGIL S bt 2 52, 0%, Wt g SV ERPL AR OG0y
antigens nay bd5randilti18dwbisk bremotbelles sesreiati byleukdbytesriat pargfly effsdt ve

regi ons of the &0 | V .vjrus, causes the di.sease known
as Acquired I mtThuEgeXW%e | cc%é)r%ﬁ%ar@gﬁgp%ﬁ@ O?%F%"d IMEYHE 5 ”b‘éeé'ﬁ HWscri bed
as" anoder 15 pl awean prumﬂamrmasowlcymuhessumlrm oA d, TNESSdnd TNE-b b]a'Ei‘ae cl ai med
over 60, 000 VI ' nted for.qver ths 1n the United

St at es al one. %h%'%ﬁﬁogtggsaéso IgClddes Jfeipalepqigtic Ar @”%‘ %‘”S(ﬂﬁ@ tic period
foll owed by a pmlmgrsmmlatmgcféctarsl\w;th QQGQOMtIrﬁBé@@%&BFP%Ma@ﬂlZ
degenerati on oé?#’_ ) %%0_ nd the centra‘1 neryous .s ?tem The virus

may remain | ate Jrajanie mgerop WoHEWAEE s bef or e
" synpt ons appeafaptoand thus the true |rrpact of the di sease has yet to be

felt. y Americ unknow n I i nfect ed .an abl e of infecting
ot her §¥5 tho™ ni ght W‘?ﬁﬂe& C@B\rﬂt’{aé{glt eLqu'E‘F?e?fIa ’Eﬂfﬂl’?ﬁﬂ’%f)%@ cyfphipe ¢

- unchecked, t heor qaahaoaah anfecadd sedqbnes. ‘Mlﬁ @&mmﬂﬁmm@facﬂ $33uehdd be
“enornous. The H | rus ¢q?€bretrOV|rus % genetlc matierial is
RNA, whi ch en‘%%ééy 7P é,?élglp%ﬁr:lfigreqq;?chsuw At ereferably 70585 i nf ecti on
of a host cel | amihbacidiS¥iuarties ans madst FeTRrNe75-05% dMind bAD BEHudHcEON t 0 DNA,
which is cat alé qu{gvb@ﬁ?slo e%é§EE call ed reverse transcriptase. The DNA SO

produced enter SR afRkirallyioccyreng pytakdpet ed into the host DNA

as a proubrus. V\hel‘l‘méoipi%fdn)ﬂers&ﬁdthé\ﬂliﬁﬁhedtrﬁtﬂlﬂcﬁﬁér%\’tbﬁaeﬂauﬂﬁﬂy YRUmiA is
transcri bed and transl ated cont ai ni ngl virions, which are

then released FHUMERANLS maﬁ%&ah%&'aﬁwmgﬁ%é@wcai nolisHofdhe i ndi vi dual

~ becones i nf ect@tbkiiet fFpo)eémlsIbemihbf H}%diﬁ&ﬁfoﬂﬁa%Pééfﬂ}nbynteﬁérbﬁqm%otr%t and enters
s, called | ynphocytes, which are

a particular c f white
characterized “{ﬁ?g?)h E‘PEW@EWﬁh'"éh%ﬁ?mt%r‘ﬁﬁéﬁ‘m%ﬁ 8fon: chi#8® CD4. These
white bl ood. cehbdiicatiais &ih b@a@mé?.dte ra%'tﬁcough Elt@dlrécfgﬂ’t'ﬂﬁta§¥ﬁé§srr‘or Ednct i oni ng

~as critical conponents of both t huhor a | Muner esponse.
Mich of #e déleé’ccé‘ﬂPBEES‘@hfé’@dhmﬁﬂh Autatioan The preferred cytokines are IL-2, IL-

8,1L-12, or y- interferon, p-interferon, Ainterferon, GM-CSF; or G-CSF ora
_ combination thereof.

‘Interleukin-2 is a lymphokine- produc,ed by helper T cells and is active

oL in controlling the magnitude and type of the immune response. Smith, K. A.,
£z 25 - Ann. Rev. Immunol. 2, 319-333 (1984). Other functions have also been
o : ;ascribed to IL-2 including the activation of NK cells (Minato, N. et al., J. Exp.

~Med. 154, 7;50 (1983)) and the stimulation of cell division in large granular
lymphocytes and B cells. Tsudo; M. etal.. J. Exp. Med. 160, 612-616-(1984).

w . Studies in mice and humans have demonstrated that deficient immune
» 30 ., responsiveness both in vivo and in vitro can_be-augme_nt‘ed by:IL-2. For
# . example, exogenous: IL-2 can restore the immune response in -

cyclophosphamide-induced immunosuppressed imice (Meérluzzi, V. J. et al.
Cancer Res. 41, 850-853 (1981)) and athymic (nude) mice. Wagner, H. et al
: Nature 284, 278-80 (1982). Furthermore, |L-2 can restore responsiveness of
35... . lymphocytes from patients with various immunodeﬁciency:sta'tes-'§uch as
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attributed to the functional depression or destruction of T4 Iy hocyt es.
The intact HV virion is roughly spherical and i's approxi magdMayn 2006 I n
~dianeter. TWOO030sd05n has an outer menbranejcovered.w th spije. IIJSH? 112
structures nmade: up of.glycoprotein, gpl.60/1:20. In addition, M exists
a 25 transnenbrane protein terned gp4| Inside thewirion are.

structural pro er,sh C gsed of the hosphoproteln pl7,
and: an inner i uc@oﬁn@%gﬁg%e VOFQ’I% &, ‘gnﬁﬁécﬁfdm"ﬂfﬂot h& 19609 Iitea4at ei n
Pﬁ4. The vi rfn RMgen?s for eweing (de@tadﬂ?(ség?#gl%em ﬁ)h%ad"&éc& LA %ﬁ{)ﬂz
e reverse tra pRLase. enzynme, . p I ch 1's necessar
synt hesi s of "vi ﬁ%éwﬁﬁwmﬂ“ﬂﬂ@%’%‘ﬁh@e{@n@ﬂd@ 30ZHH5H07 (FRQBS\:)Hmme encodes
t hree maj or st rhaveusedn cﬂl@fbﬂ%mds@é@eno@gl and env, which are fl anked at
sequences:. The gag gene codes

ei ther end by long t repeat (LTR
for the group speci fﬁ?%&lﬁ@““ﬁ?(ﬁ@"ﬁ@“"e aormgactpﬁéannrﬂdnc:Wapth The pol
genes code for dmestigyBlcas, a%%@é&fdaﬁén?ﬁt%ﬁ[}ﬁ%&éﬁg g?agd% ?%[ ease, p31;

The env genes e ct%de he 35 outer enve ope gl and its
precursor, ¢pledCPEhCRURBUSE, Ryk-urz/. dBewBai. 27wy722oc937) PKEEIQéSQ?d:BSllZ

t nmb. 17200 hi ghl
Vari abl o, part i lﬁ%g-g‘?éi"esﬁeﬂeﬁg?ﬂ Fheflenhtlf 857 elaidrop il &g i

© .genes, not sh 3086 {(18%.uses, which are either involved in

transcri ptd onal. ILH2nSh Addeft] structural
proteins. The ent| @HIV 5 gnto&fréeh as nZ%\E/’vh {é“%"?g ‘é‘&%e‘g E‘g St ner et al .

Nat ure 313: 277 e fWGIQ!H 5 kBa ﬁné@rmmse«ﬂoh@hsmme-bondedf@mgg%d The H V

‘envel ope pr ot ei3s KoassuUbAR L and am no acid and
RNA sequences encodi ng Hil&vqg%v o%géhgﬁég;enrﬁ%@ﬁm%f’msﬁf’?ﬁera| ns are "

known. See Mefcrephages.and bindg e recretorou activatedal @ A cdik (Bess)TPi | at i on
ool Lo S BRI ABRITE: Bl et v o
HV are thoedi olaRung. SHa5a 968 §19596)s 012seB00rtboiRsis AOLGAg 196idRcadx ensi ve
o1 60 Labour s ErPU N TS U0 REC R AR Rl b i et 05T epils ne. ey
gene product dmlewnnmammest ) éridustion@FH8Q-f Qﬁoﬂ‘éctﬁm dnaphidsdes s and
shics o s TR e R0 sl re;zmarsgbfz”fggfoﬁi
,IAs:) g:rfuegh 5 \M%Oc Wmn::;mem%pﬁs;?gug% g@gtgﬁn &ﬁoﬁn to %él*( | d the
(T e nce S BB e o) S mndormtt, Ev e
motif, transEMRZMGE2IRBTE M) Aitflieh8Mo iMbrbASed prbliGetiBR BF o83 antibodies
o in serum (Morris, S. C., etal., J. immunol. 152:1047-1056 (1994); Germann,
T. M., etal., Eur. J. Immunoi. + 25:823-829 (1995); Sher, A., étal., Ann. N.Y,
| Acad. Sc¢i.;:795:202-207 (1986); Buchanan, J.-M:, et al.,"Int. Tmmuinol.. 7: 1519—
25 1528 (1995);: Metzger D. W.etal., Eur. J. imunol., 27: 1958-1065 (1997)) |
' Admlmstratlon ofil-12-can also temporarily decrease production’ of IgG1
antibodies. (Morris, S: C., et al., J. Immunol, 152: 1047:1056 (1994); Mcnghf,
AL, Jo imimunot.. 152 :2172-2179 (1994); Buchanan, J. M.; etal., Int.
. Immunol., 7: 1519—1 528:(1995)), indicatifig- suppression of the Th2 response
30 The purification and cloning of IL-12 are disclosed in WO 92/052563nd WO
' 90/05147 -and-in EP 322, 827 (identified as "CLMF“) Ali of the above effects
' were observed in adult animals. - - e
lnterferons (IFNs) are relatively smatl, specxes-spec;fc single chaln
‘-polypeptldes produced by hostian cells in resporise to exposure o avariety

35 ofinducers:such as viruses; polypeptides, mitogens and the like. ‘They exhibit
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(LLP) land 2. Although the nucleotide and am no acid: sequenag\ﬁ W?QIF p120.
and the nunbering thereof fromvarious isolates and strains<df may

di ffer, sx wbasmnsmson encoding the functi-ogal domains can QE‘T;USFH{;I?Z
identified by the 25 ss teaching inLuciw (1996) in "Fundanent 1%l ogy",
3rd ed., eds.,Fields et al., Lippincott, Raven Publishers, Phil adel phia,

Chapter 27, pp. -916. The signal. peptide at theN-term nus of the Env

precursor gpt 608§'§'i§?e8%pr?lpﬂagﬁgﬁ@'F%&E@T%!meeﬁ%@edtar@ﬁhmefm,to t he

endopl asni ¢ - r ef great iniresans thatdpasd Aadnd inﬁﬁé’&&it:‘b@ﬁﬁcefn%gp%/r@gvaﬁjﬁhé si gnal
gp

pepti de during | 3Q. | ogenesi s. The Env precursor I's ¢l eaved at
t he processing _gflﬂ&alﬁ&y@@ J?%ég?ﬁﬁalbewiﬂ?%@?é- kancpt b G86-645 (207E)Rsi gnat ed SU
subuni t) and gpdénn@dersilonaiuesi2dn ey puoh) +mRkAReRERELRSGREL Rl the

ext ernal , Sur‘faﬁ.e Ci%gosed, domai ns of the envel ope g ycop? ¢4 onpl ex.
41 cont aPns G %FRSRE RBtasn theifeelivlatodginendiantigenicity: teintereion
configuration, . ' nder ' 20 .in a non-coval ent manner. The
subunits of gp4w(r’%ft%%’§3: '"5%'% ﬁa’ﬁg@m%g)%ﬁﬁﬁ'gt@%@%&%@ﬂ Regombisanb Fusi on
peptide; Leuci rfems ¢frach igrauprieye baen d?mmmrﬁwtl@?%c&ﬁﬁi@idihllﬁfﬁ%ﬂa 1d-LPI

and. LLP2. The gp120,g Lt .contains. five, variable regions and six
conserved regions. V%Hg}gbi'% ?%?Er?ﬁel'&'(?ﬂ’é?qum&ﬁﬂe%@é\aﬁ@mfp@d domai ns of

gpl20 are 5 spffectioadhaimmoont rgpdrze! MheMUBAK Fbioksthe M%nac;f al .
of envel ope protein Sequences of seven

1987) [ .Cpyput I - | St | ysj
éluman) i”"r'frrunogeﬁrlhg]iu@&@égl{}'ﬁ gﬁ&‘@ﬁ@se'& Fimulgted with interfeulingd. geinterfeeqni t opes i n
conserved and. aisoiiedbsscseks mé'ss“}""'Of\’“srfﬁomp%bﬁiﬁpa'rﬁ%gn%ﬁi‘u"%i%ﬁ@h%&”D' ecul e

consi sts of a %ol $ i%g core of 60;000 daltons, )W I tensivel y
modi fi ed by W ﬁ%‘i/?%g i Y/'fagfam&?“ﬁ@$tﬂﬂlﬂ@f§§§t0mx&'!'a@baeraatgénelf@cul ar wei ght
of the nol ecul guman , : 1.5 " t he..18.cystei ne

ufn@n 338eB8n Has baSisoldAg %’eh?}%}{&%gs ﬁ.ﬁ%%ﬁv\} i a}l'

residues in thg’% Q_primary sequence, an 3 of the
appr oxi mat el y 24Ue PP$HI803-596y(¢992) ation sites in the gpl 20 sequence are
common tqgsal | gpl20HgedH SfRs S e 4 ryariable domains 15 .contain
ext ensi ve am no acid suﬁswguﬁt?%%@&%%?e%t%wgﬁg LgHgocggq BESHNS)  sequence
variations in EMBRBedOIREINOf 2lnsitiBO pratein spedies3 @htaiearty 3 IR EH14 B¥Rrent
variability bejyaan g P! Wl r t he var.i. _.viral.isolates. -
Despite this %ari at | %rl?;%g%ﬁé'%rﬁz%Bs?%qﬁ?%%sgéfEJPéE@%@WM%*%'%H?gﬁﬁ ability
to. bind to-thRaveheesishpwe iphare s0Daraantigrovitinasd mthundrédulated! to induce
fusion of the yi@bs 288 . 9@5 I rrer%e:ya es, The HIV virus attaches-to
host cells by an | n%'e?%{%ft‘al%ghﬁo t% LA eB’oﬁf’?/EpgfsJ?Eiﬂ%?z)viWq cel |
surface e@ceptiberapeutic effigresofharhat alphe mtdtfevonfeaheen established for
: human cancers and viral diseases. For example recombinarit interferons
- (IFN alpha-2a, IFN alpha-2b, IFN-alpha-2c), cellline derived interféron (IEN
~alpha-n1) and interferon derived front leukocytes (IFN alpha=n3) are currently

¥ usedforthe treatment of Condyloma acuminata; hepatitis (Weck et a1, Am. J.
725 Med., 85(Suppl 2A)159(1988); Korenman et al.; Annial, Inté. Med..
# . 114.:629 (1991); Friedmari-Kien'et al.. JAMA, 259:533 (1988)), for the

“regression of some malignancies {Baron et al., JAMA, 266:1375 '('1"99'1:)), for
- the treatment of AIDS related Kaposi's sarcoma (Physicians Désk l-iefe'rence,
‘ " 47t edit,, eds: Medical Economics Data, Montvale, N.J., p. 2194 and 2006 |
#30 - (1993))and are currently being ¢onsidered for the trestment of homan.
- acquired immunodeficiency syndrome (AIDS) efthér alone oF in combination
- with-other antiviral agents (Hirsch; Ani. J; Med., 85(Suppl "2A)5“‘1’:B2"'('1“;c588)).
- P-interferohas been shown to be a glyjcoprotein by chanical
measurement of its carbohydrate content; It has dne:N"-"‘g"l")}éés'i"d'i}l"5&53hment |
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contact with a. T4 cell, gpl20 interacts wth the CD4: receptor Recent 1y,
the crystal structure of the core domain of.H V-1 gpl20. W 4AB- 2, a

- d ade B 25 womsmlsebias been sol ved by conpl gxi ng the prote| mgﬁ?s}fragmnt
of human CD and an anti gen-bi nding fragnent “froma virus- ng #33g

ant| body that bl ocks chenoki ne-receptor. binding. Kwong et al. (1998)
"Structure of an, H.V 20 envel ope gl ycoprotein in conplex with the CD4
receptor and a F‘?el_&l:'r@%?' JhgRGndY adrﬁaﬁb‘é@y'f?: 50 (19€6)383KaigBE 65 %ind

Thesest udi es r epepdias), Qanh@bntF?& i3 gomal ﬁSE\?enutﬂb% Lnot ek is . (whi ch

nol ecul ar. structure that ri ses s-an
faces gp4l) and&PvR akaut “@d@f’gsrﬂf@ugﬂmlwhmhsnmﬂme&xﬂmyﬁamblbﬁo‘imface of

t he ol igoneri cej pl20 donmins are
separatod by a TreARe idad BOB) A inaf QR REhyaIs mpioR: £ Retossonia 5 nd ng
to CD4 causes a!tscaj'rﬂﬂemﬁm bislogical etttarngermydr@mogmﬁﬁﬁr foahlghcl‘ii)elpﬁﬁ%ﬁ Ma

bri dgi ng sheet Y t n 44 WO 03/ 038057 y 2006
PCT/ USQ2/ 35112 é‘ﬂs‘l PSPy %’gd EoRght o?ﬂ‘ib Fahey gepra). sBetadiierieremat  nost
of the dcar bohméleenduﬂedamf!te‘eblahisdiy\ﬁabcr?adéi@d érmh@aﬂa%% At qsHedinho the
out er omai n t ea_that that. virus uses

car bohydrat e rg; ecmhgg(ég&&ﬁé B?Wé-feﬁ% 'S?(ﬁ‘ﬁ Wi-g Elercetahi FiBesTmens. §0120. 5
Gp120 not only Cntl@nd.,oBtBId Sel 290:29-3 gegcept or but aI SO to HIV

corecept ojs such as (%t“g?;s%e ,YP% cheng:ggne receptors & Upon

bi ndi ng to the recep e A & Ok APRpRAsH in Wﬁé"ﬂﬂpﬁaﬂpﬂém ﬂ@b@ﬂ'fs t hen fused
with the cel | dewdrticaets.ambintds fedepRs of & i nfected
cell where thg fmscrl tlont@of ENA ?nto arm%)ﬁ%\%ﬁgvélt@sﬁ%ﬁ'ca%&?gzed by

reverse .10 tranagMPLeRent Jiiges, 8R4 prfee paiye Tegells.nDendriticicelisfomt ai n - a Iatent
formfor sone smhhﬁh@hlwwmtadugém&e%mﬁa oA %ﬁg%ﬁtg%h?r?' vi dual

is asyrrptomathmc Hﬁ if the virus is later actl sing viral
repI i cation and RFR F%ggllsdﬂlgfaﬁ%tq |WBPWIG@EQEDW|3IHH présgsent a‘uﬁngene;cept i bl e
to the odport utt Btels. mefsepbﬂeﬁﬂ@wt@eﬁ%seh% &\éafs*éréh ﬁ% i’:ﬁn{e[Pa& e”bOd' ment

of the H V vaccine ,of taé{?lv%resent I nvent.i on, . recondl nan

provi ded for e’ t%??tlvﬂ@ prjve i elim W@Iﬁﬁt!ﬂq&pmentmgmwﬁy@ﬁ of H V.
The reconbi nanﬂendnltxuaelleQﬁ@}bé&Se in ;?d?tﬁ@ﬁélﬂﬁ"?g@eeﬁﬁ%pmgangﬁmgm&gggous to the
i

reconbi nant virus that encodes an ant ficiency
virus (HV), eXpressionsf rgionhiglocampatibilifyrompiexn dass Iragddimaecilesame response

directed agai n@d-stlnhlﬂatUMén@l@édeé”Tﬁé‘%q{u‘éﬁee lﬁﬁ@afneéﬂ @gFﬁ%owgh antigen in

a host u?{in i nfection of the host nant Vi

i mmuno- s¢t mul ot §€’6W%&%M18§§hs to the recombinant -virus that
encodes an i muno- %ﬂaﬂUbeﬁgﬁowﬂﬁﬁﬁn%ﬁ{gﬁﬁﬁf&ﬂ;'é&ﬁ)|s cmeo(')sft,(henhances the

. hematqpo:euc_growth factors, also called colony stimulating factors, that
stiml_xlete_ committed progenitor cells to proliferate and to form colonies of
differentiating blood cells. G-CSF.preferentially stimulates the growth and
25 development of neutrophils, and-is-useful for treating in neutropenic states.
- Welte et at, PNAS-USA 82: 1526-1530 (1 985); Souza et at., Science 232: 61-
65 (1 986) and Gabnlove o2 Semmars fn Hematology 26: (2) 1-14 (1989). G-
.. CSF increases the number of: circulating: granulocytes and has been reported
| to ameluorate mfectlon in.sepsis models, . G-CSF administration also inhibits
.'30 the release of tumor necrosis factor (TNF), a-cytokine-important to tissue i m;ury-
| _:_'_dunng sepsus and rejection.. See e.g., Wendel.et al., J. immunol., 1 49 918-
' __ 924 (1 992) The CDNAs for-human (Nagata et al,, Nature 319;415, 1986) and
'mouse G—CSF (T suchaya et al .PNAS 83, 7633, 1986) have been lsoiated
l'permittlng further structural and blelogxcal charactenzatlon of G-CSF."

40




i mmunogenicity of the HIV antigen. In a preferred embodi ment, the —25
reconbinant virus is replication- i nconpet ent’ and: does not c %Bé.{

~mal i gnancy waas/esed7l y associated with H'V in the host. ,ﬁﬁﬂ Iilflnt
virus is used as a genetic vaccine to be admnistered to a ho 0 i nduce
or elicit strong and long-lasting immnity against HV infection. In
conpari son with other approaches for devel oping H 'V vaccine using 30
denat ured or att enudf &4MANS afdpgeneushESHipdetadablein bihed plasmanionesvent i on

shoul d be saf eretamdpameR Sbidih BBkaldh fgyg(vf'sk_ﬂ? ﬁs?ég‘?”%-%%?# oGRS but

not creatlng ri sks of reactivation o rob I nation
‘with the wild l?syfﬁbéows\ts.|nf4ﬁcmhaggs,tmliﬁtrgphomas¢soeddmtgenaocemsenaresent

i nvention, the éﬂlt}(el%ﬂ&éllg%ﬂd‘?ﬁ‘ﬂ@%?tﬁn%gsaﬁﬁ(gfor&ﬁft\ﬁ% GREIRS 98 SRy e 20

antigen derived from a VI rus, suc / 038057
PCT/ US02/.35112 Hfpurgyens w%ﬁdmsmcat@gm ettramysomsmte@nd accessory

proteins. . Exa ncI ude ted to the
products of tmﬁlﬁs\?ngteorqelﬂmg%(‘?ﬁaéél%ggé% Ag%)&pe g@ff#ﬁ a-r'gg@f‘{'ﬂp’v capsid
protei n i:ncl uddrogggseds resuliing i twadfotros ofr@quodamAsorwvérhen g@@ngmlﬁg such as
the matur e’ caplronof 2t et suids, bt Rahd for s dtem @t i Ao A0 dng po.
Her der son et aINageggﬂa) BMBQ  1575-5590 (19m%67ﬁéﬁﬁm dﬁﬁmﬁ@étﬁéfﬁha*ﬁhlﬁ@

regul at oryn pro products of the
tat and rjgv getr?glggﬁﬁpgéwﬁ%wﬁéﬁ%gééteé* Spe\‘flfFaf” ‘QY&Q’H’QQ'}S‘?&CBY'WS i ncl ude,
It;:% argln?t | i fA-€80 ist spetiee cysedeartise, alich hﬁt@ﬁ%n Admae BecsP kst (pr:)t ease or

p reve | nt egr ase or

Exanpl es"of vi rég'ﬁ'”gsge?gig"oér&tt g‘PE{%@Rg ﬁé‘lrﬁ%e é@ﬁg‘%%mﬁelsey, sysiaimed] to the
products of t haewtophil iepkocwwe is eicitedN ooRs etGRNESAS Vs 84VTH24.YP3e  Vpu and

Net. I n one enﬁ% ?ge H V Net protein may serve as the HV antigen 15
expressed by t conbi nant virus of the present invention. For exanpl e,

sequence 16ncoding Neffe fresentinvehor!isrbigesiie e mddnt ?dr%ﬂhﬁ-?cﬁﬁ 23 for
BH10 strain of. H V and at E‘?ﬁ"le I on_8787-9407 f NL4 rail H V) may

- be inserted, i nFEFIERRAIEH (PPEFfE ‘?’Qréﬁ'ﬂﬂ%ﬂ plypeplidgsiéy protei n may
serve as the I-He\iomﬁha@teﬁn'usé@ ﬁ?hbﬂ@ﬁﬁl%ﬂfobé{gﬂ Aftig Eﬁi%‘b%@ﬁt?fe ééhrbléﬁ.ﬁ% the
g & revs

present inventj

For equence encodi n
sequence at poE?tfef‘fﬁ?C@%’gﬁWQS%mawggm F"@\%@C@@émuiﬁﬂywesﬁltmon 8369- 8643
for pNL4-3 st racoined a@lﬁ@ttﬁ@ﬂl\ﬂﬂrus'aﬁéﬂé%lé BhR, kiRGe iﬁ%g%@nﬁsegﬁﬁf& anot her

enbodi megb full Len h' H'V Gag protein nay serve as antlgen
expressefl’ by t"HERIEHIRSE AR e '?HSF%E“’BEF"E’(W@QBT e%ﬂacclnemlsm)mry usefui

for immunization against hepatltxs B.and C Virus.

3.. .. Genetic Vaccines Against HIV Infection -

.~ s . -=. The genetic vaccine of the present invention also'addressés the need
25 . for an efficient vaccme against the HIV" virus. -According‘to the present
e invention the gene’ac vaccine may be a recombinant benign virus in which the

- viral genome carries one or more antigens-from HIV, such as HIvV
- glycoproteins (e.g. GP120 and GP41)or capsid proteins (6.9, P24).”
_ : Sequences of these HIV. antigens may be modifiad stich as‘déletion of the
30 - immunosuppressive regions of the:HIV glycoproteins: '
w  ++ - «The HIV virus causes the disease known as Acquired Immiune
: .;...--Deﬁcienc_y.Syndrome (AIDS). AIDS has been described as'a‘modem plague
since its first description in 1981, it has ¢laimed dver 60,000 victims, and
.accounted for over 32,000 deaths in the United States éldn'e:’fThe' diééése is
' 35_ characterized by a long aysmptomatic period followed by a progressive "
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For exanpl e, sequence encoding full length Gag (e.g., the ggﬂ@egggnce at
position 112-1650 for BH10 strain of HV and at . position 7961 @8 or
PNL4-3 st rvad03/@ses7l V) may be inserted intg the vector. Alternatively,
capsid protein fromH V Gag protein (e.g. p24 CA) may 30 8€FAS0ZS1zhe H V
antigen expressed by the reconbinant virus of the present invention. For
exanpl e, sequence encodi ng p24CA (e.g., the sequence at position 1186-1878
for BH O str ai degdneriitidn i thedinnpogisystemiand theledfral ey sepStf@ n of HV).

may be.inserteg, | he.vector.. 46 2 May 2006 WO 03/ 038057 PCI/ US02/ 35112
In yet anot herglédr%%%f '&?Hﬁ’f" Efei’i'g'"l-'ﬁ‘f\?ﬁv?%i"g%ﬂd%f%&%ef!ﬂ?fetmfs befewnbi nant
virus is deri veyiftomsappearemd e ah®rad st of b o@éggahs% yét'iﬁgé?éd.ge” s

L noalri

derived from t,&gﬁgﬂv Hrotei n. Accor di g?e.to t he enbodi nent; . m cations or
nut agenesi s may MENCANS Y MBPaIglvde iflectedand capable of infecligy ofesy of Env

to render it nwhe fright tbasalto caitactwath théitbbaydRidsd THusNE Uhéitcked gk epi topes
for its natural For exanple, the proteolytic processing site of

eni ci t an
Env may be deI'%?rg?fa rsoﬁ%{%ﬁde‘?fof‘@"'cr"@ﬁ%trmcﬁﬂé) will bt eprmpus.c| eavage by
cel lul ar protease tTheHIVAiasistPkRBviARd ﬂiaé,lits-dén%ﬂ%héﬁal%eﬂa@&iﬁmr?r .
rane an ’cyt%pl asmc

mut ation may al so behcarfri ed out on the 10 transmend _
dormai ns of gpdY"oRHRHthg dnformatiofor viral repligation.| Upompindkotian 0fa hastroelirteel t o t he

wi | d type Env,REAacteusatephy iReri AR A i - ' of bein
“incor pgfgé ed int o‘g (1dt ppe fﬁrsﬁtﬁmﬁméﬁ?ﬁt@ﬁﬁ@mﬂé%ﬁﬂg %g )
expl oi t ed” by ﬁ“&Y‘P‘ﬁ"%\fl@é‘-fﬁ t¢ EpnscEptase TheBNGosd produtestenters thercelihe host ' s

I mmune syst emnutkusoheRiE Il ; I i i,n the

fol |l owi ng vvaysn.u V&]J (il? ‘pgggg%%wgeﬂgg%%%tpﬁ %ﬁg’%‘)ﬁ‘ﬁ%rﬂﬂ‘gﬁ p&%‘?”&nd

cont ai ni.ng Enct ,’rh%ﬁgoﬂ@#d@wdﬂy%@dmeﬁwm thanstiiterbotpradugiet h :
restriction emNABSEAARVIHonsWhick e lthéh dr%ieggggﬁoﬁv the %&PEO)Q%P}?@&”' ng from

nucl eoti de 5101 ‘and ending at'  nucl eot | _ he™ Cy %main of Env
‘can be renove®¥¥S¥el eting 20 nucl eotides fromthe codi'ng sequence at

posi ti oni57848- 8150w FAHASvi i 0: 5 Lor: DNL4-3 strain of
H'V. The cl eava%gtg_Ii Si tg of %ﬁl\a)&{g?r?e%geﬂrﬁgencg%ﬂgéﬁgé’lgegylln'%gmﬁffreﬁﬁﬁlﬁyeot | des
- encodi ng ani n8Y3ea taapdenfers apaticuar classoif white blob@ Telfs, taliddoT4 8H10 strain,

the modi 11 ed LPnoBRuEwhictdbllrdltelitot byinB Brehel ARl SPesPons that do
not contain nE@fﬁ%F@@Bﬁ@%i'Ef@pes{hitfb!ooﬂmelsqaapheintégmi role itk V5 donei ns of
gp120 may be Ahlcesstin MettioRAG 5k LhfilaM Som ONEAR 8 isdtn ARSI Shyy ©of 9P120
: 20 _cellular immune-response. Much of the deleterious effect of HIV can be
attributed to the functional depression or destruction-of T4 lymphocytes.
The intact HIV virion is roughly spherical and is approximately110 nm
in diameter. The virion has ah_ outer membrane covered-with 's.pike-like
TR structures .made up of glycoprotein, .gp_ff.60/1.20.- In additioh,:theré exists a
© .25 transmembrane protein termed gp41. Inside the viron are two structural
% proteins: an outer shell comppsed of the phosphoprotein, p17, an'd:an' inner
nucleoid:or cé.n_tral core r_nade, up. of the phosphoprotein, p24: The viral RNA
. is present inside the core along with two copies of the reverse transcriptase -
-enzyme, p66/51,-which is necessary for the synthesis of viral DNA fromthe =
30 RNA template. The HIV_-.RNA_‘genome encddeé three major structural genes; -
9ag, pol and env, which are flanked at either end by long terminal repeat
‘ '(!_.TR) sequences. The gaggene .cogdés for the group-specific core. proteins,
‘;p5.‘5,7_939.‘ P24, p17 and p1 5-.?_The pel genes code:for the reverse - - '
.. Iranscriptase, p66/p51, and the protease, p31. The env genes encode the
35 - outerenvelope glycoprotein,-gp;1;2f_(35fand:its-‘-pr'ecu'rsor-, gp160, and the
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gpl20 that do not contain neutralizing epitopes may- al so be %eéoﬁg .
Al t hough the principle neutralizing donmain (PNDy-has been £ 't he V3
domai n, V2 wod3@dsespnei ns. of gpl20 have also been found tg f’/?@ﬁ%aﬁz
neutral i zi ng epi topes. Among various strains-or clades of am no
acid sequences of the neutralizing epr t opes’ may. be vari abI e. However, it
has been found that the anmpunt of variation is highly constrai ned. Thus

t he sequences Hapsreembrane plygorreieing g ¥ 2P orpe atthe geaeslead thbaihightve readi | y
~determined. 47. vgndwpaﬂeﬁaNﬁh@%Oééﬁég |R§E6M§Q%ﬁ§é%ﬂéﬁdéodm&>§%ﬂgg6 - 6032

sequence encoding V1 region of Env can b 'ed at ~ posi t
for BHLO st r ai nNOtsharasdrytaerretrgvirusemmwics ase pifian imlvemmﬁal’selnpjonale)rencodl ng

V2 region of Enyggsdiiohsi 8 train, and
6700- 6796 for PNL4- 3I straredrlgﬁ&%r%mwgo&ﬁét%m%%g%&sueice @rﬁ%%&ﬁng both V1

and V2 regPons. 88nomRhasdipvmleansegtences ﬁﬁeﬁatnemt ab Netre 36327 H1985.0
strain, and 660gn# ,g) ﬁ&ﬁ"@%ﬁ}?%’% flieffe H V. Alternatively, the HYV
e

antlgen expr éssed reco |nan virTus may be a subunit of gpl20 which
cont ai ns one~or nor eT@e*r"é/chéfélOD@Drtﬁfbn dag bpemexitnaivelyodessaredednd e donai ns.

For exanple, t aining V2, V3

and C4 dor nai n?ﬂﬁb%ﬂ%ﬂ%%ﬁg&?ﬁe@éﬁalﬁg ?g?%%qrﬁ% &l P I ng

epi topes in t helstainsmre knawmeSee MyererG. ettal. hb’ambreeetrommemjamd'wws

neut | 2400 SRR S U BTN S PR AR,

‘addi tion;  r esi.cilemos biatienal L slmmigtoly, hos AgnwlssNM edaleThesndyspsbfl, 174,

177, 15 181,v1 8 the naln nd resi 429 and 432 in the

4 dommi ns. Bﬁ%@%‘fa%ﬁ‘%'{‘%ﬁm ?8590 ‘f‘"éc‘?gﬁ‘i toBH0 MNP 1998) Al DS

Res. Human Ret rawidsr Exenisit glytbeyldidn of theEEEmft;i’redfurQﬂ“@@@hWéiﬁ dufifie HIV antigen

expressed by t conbi nant L.nvention may

modi fi ed Env p%&[@gﬁsp C%%?R1§br{§g°2’8 18@:?@1‘4‘%& ﬁ’hﬁﬁﬁalﬁ%f%mﬁlﬁéfoﬂﬁ t he

gl ycosyl at$ on s:fttlmenv‘@me dugfdetéctill Wridfecanieid. "Sp b epheati al sites for

N-Iinked gl yco o I el():ou 13 of the -24 gl ycosyl ati on

nmotifs are con éﬂf“ Aﬁ gﬁrg?%sr%Yﬁ‘)SWﬁ'% wiffuthe Goldi appaElsysi s of HI V- 1

Envgp proteins  has dﬂﬁﬁuﬂﬁitﬁﬁél@dmbh@foféﬁwmné’lédeso%ﬁﬁ‘lb'r%tThNQer)ﬁﬁ lation
drate side chains ac al. 25 (1990)

sites are nodifj ed w t.h ¢ )
S B o Cchom S BeGe AN fehans A diagh 5 nih emgmssﬁbepvaﬂmg Chem
265:10373- 1038%1te£&¢gﬂuﬁﬁzsbﬁrﬁ4ﬁeAaﬁ“ﬁ§I§W%n8|A‘é6‘6§>’lbr%té

c Fo
proteins,_very few reqgions of t he. ge ptid bone o protrude from

the car b%onydr 43150 rRlled theelpavage sitg\b '@49968§§/2‘h@WQﬁP4§D'tFé'§l0"m'@"been found in
non- neutrali ZLBﬂcu@@tlbﬂéiﬁﬁoﬂf h@nsﬁ’lehﬁ%etdb%dlmﬂ'LENt:ﬁﬂ@lﬁébe;Btfdé@

neutral I 2t ng e?llLtP(}p 1-and 2. Although the nucleotide and amino acid sequences of gp120
“and the numbering thereof from various isolates and strains of HlV may differ,
- s the région encotling the functional domains can be readily ideitified by the -
25 ¢ teaching in Luciw (1996) in *Fundamental Virology”, 3 ed., eds., Fields et al.,
- Lippincott-Raven.Publishers, Phiiladelphia, Chapter 27, pp. 845-916,
+The signai peptide at the N-ferminus of the Env"pféctirsor"gjptéo
directs fibosomes transfating the nascent protein‘ tothe endoplasﬁt‘tt‘. '
“ags reticulum; an infracellular proteinase removes this signal peptrde dunno Env
30 v gp biogenesis. The Env-precursor gp160 is cleaved at the processtng site by a
2z cellular protease to produce gp120 (des:gnated suU subunrt) and gp41
.- (designated: TM subunit). ‘Gp120 contains most of the: external; surface—
exposed, domains of the envelope glycoprotein complex Gp41 contains a
~transmembrane domain.and femains in a trimeric conf’gurat:on and it
35 - <interacts with gp120 in a nen-covalent manner “The subunits of gp41 mclude

L
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30 or serve as decoy epitopes.. | Thus, deletion or nutation %f thasg :
gl ycosylation sites may enhance imunity of the-antigen by: |ng t he

~true neutr VO p3/083057epi t opes. | n. anot her -epbodi nent, the d*,&i.lﬁé&gstﬁ e

antigens nmay be expressed by the same recombi nant vi rus o

I nvention. For exanple, both 35 Env, Tat and Rev proteins nmay be expressed
fromthe same pgosmt 48 2 / 2006 WO 03/ 038057 PCT/ US02/ 35112 a
CW early promlgfer vﬁ%loﬂagcﬂzt ?fﬁ'\‘?pr&ﬁef'E@fesioﬁng%@mmm@wam sm
Optional ly, H \H@&iganstidiRa. n, either in fuI | length or a truncated or

nodi fied form (e. 9-TheS ra may al so be expressed together
with other HV" antlgen@q? B'é{gtt 83' srf‘;l @Hablreggions andmrix consenmd H V

anti gens rraybe 18gionpr Ehe eatiablagwy) h@meiﬁshhdfcbﬁsér&gﬂ{?zfiéﬁlbﬁ‘élogéﬁ?tz(os% (e.g.,

IL-2, IL-1 | 't &t
r econbi nan% Vi rl\é'gﬁ&gee@ggcfméqug’ %EQQW}?P&&U?%S{M&UHQ@@&GE(‘gﬁ%%)&mngamereeHlselne
anti gens may b@sslawdranetysrsrmfenﬂlopeq%ﬁhég u@ﬁcé%%gg\yenrm ypctor and,

ex ressedfrom rl ter via a retrovira |C|ng

doﬁor accept or rrer‘:}h/y%‘?@ 83?("" gs: pr?r@c"‘onﬁr@éﬁ@tmeemepﬁbeesraquences |
encodi ng the ||¢nnmvaiandﬂafeble&‘re@8r)(s“by VildE 81 i598.578t 0 E4 region of the sane
adenoviral . vect or aqﬁ fﬁ(g gd from_ another CW early pronoter via a
retroviral splicing' d6f ﬁ&"ﬁ@“ﬁi%f'e‘ﬁéﬁupgmmtrdamormomwoam In yet

anot her efbodi which IS extensiesly@o8ifled BY RinREd bf}@oégla\{or?fg |h9r§ﬁ§? g'gnlfh; Pe

reconbi nant vi[f t t?q?ﬂﬁresent Lnventio
~_cont ai ns sequen as[ 148 qrf‘@'gﬁpfglerf&@lﬁ@"etosfﬂﬂalwsdadtndsoTh‘epof&mngf HV
viruses. A. straﬂthedB cibtéinesedidiRshit Yd G lzﬁtpﬁﬂraéf%%ﬁ Ind dualtsog1SB Cise
ecaus

i sol ate), cha zed and given a strainn

of the heteroé) §agproxingtely Neligked wawlesomsrteseuﬁred;mznhe same. A

group of 20 resamenbd-ihr’édoﬁmi@t ording.to their degree
O o SR o< TR e MBI g, o

of genetlg k\fb such as of therr
currently two @rﬂ psivg pRYiNg acigkqubsiitytions) insertions sﬁcederemup consi sts of

at least 9 cl aSegeqed Gamatréﬁé thﬁ’es%LHbF/ utintdy tg;&gg, ?\‘@ﬁ" group may

consist of a SI ni | Ftr nmber of ades ?ﬁ stinct but
are al'l | nfectPgauit PP‘VY%eﬂtQ@ﬂ?@méﬁculeetfronsthbwamsrma;smml (Dddb‘!e antigen in

- the design of thib®agint élpgm@@egﬁergjestpfé% [‘%rtﬁéem %\El’ yil OnﬁF‘b@ﬁvaCCI ne

produced shoul d have an_enhance ction of
anti- H V. ant i B8 'eceriprCig m%psoﬁeraatmbgpaota indidce fusion of the viral and -

| ynphocy2@es, (%ﬁ%ﬂaﬁ@hmﬁe@ wi der spectrumof "wiid type" H'V strains. In
one enbodi nent; the nosaic HV antigen in the reconbinant virus 30 :

contains antigens fP8ilYruins giashes dwst cdlisibly dninterdcaien othB@n@iase A
(Accessi on - Ngiycdrélr?{teWZéﬁ@@rFQ&Q%mor Il?appears ﬁ1at wgerlr\lgllv mgkgg ). C‘
contact wrth a T4 cell, gp120 interacts with the CD4 receptor. Recently, the
crystal structure of the-core domain of HIV-1 gp120 (strain HXB-2, a.clade B
25 vrrus) has been solved by complexmg the protein with. a fragment of human - .‘ '
CD and an antlgen-bmdrng fragment from a virus-neutralizing antibody that |
‘ b!ocks chemokme—receptor binding. Kwong et al. (1 998) “Structure of an HIV
gp120 envelope glycoproteln in. complex-with the CD4 receptorand-a
. neutrallzlng human anﬂbody Nature 393:648-659. These. studies revea!ed
3‘0 o that the gp1 20 core has a unique molecular structure that comprises two '
' domarns——an rnner domam” (which faces gp41) and an “outer” domarn (whlch
is mostly exposed on the ‘surface of the oIrgomenc envelope-glycoprotein
7 complex) The two gp120 domains are separated by a “bridging. sheet” that is
. . notpart of erther domam - Binding.to CD4 causes a. conformatronal change in
35 o 99120 whrch exposes the bndgrng sheet and may move the:inner. and outer
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(Accession No: HI V-1 92BRO25WHO. 1' 09HED), D (Accession No:"HI V-1

192UG0D24.2), E (Accession No: H V-1 93TH976.17), - F (Accessi o May:200fv.- 1

- 93BR020. 17) woemsthsg8st Accessi on No: HI V-1 92RU131.9). Opti onglengsedRdhly Pl e 35
repeats of restriction fragnents of HV antigen (e.g.; Ava | fragments)
from49. 2 May 2006 WO 03/ 038057 PCT/ US02/ 35112 dlfferent cl ades may be

| i nked head-t o- ey.en re. conpl ex aic HV antigen.
For exanpl e, doﬁ‘l(aénnsor\% Ear%a‘??o\r/g%‘tﬁoo ‘?fatfs’tasrcggﬁfgff’t"bﬁ‘ég"?%‘r&ﬁbe V3 | oops of
mul tiple cl ades:admhtrtﬁate‘rmsmcalestwmcamte gaded thpilzmarteladdedi-itd/thaloutegens with 5
gp41 del etion f

l e cl s the nosaic H.V antigen.
Al ternatively, F\?'ﬁq’% n‘?“??%ﬂf ?ﬂﬂfnﬁ‘%p? té'?‘% Bvigp t’ﬁ%\ﬁa'—%%d@? | oops
det[ et ed'I I from h@taetmlﬁ t()pﬁttstk @%enﬁ;anﬂ@mtﬁemtspésﬁat gpEH. C gl Vgant i gen. Ye'éj
optionally, a urrané%ﬁ%a m b a{ﬁ é]gér‘}er%c;e encadin é_@\nt no aci
sequence SW.LLLLLSL @ plor butFIsota V¢ o ¢ he
r econbi nant \él roeteceptosstsuohtas thecamtﬂrhﬁemetﬂﬂtmrébeﬁbts (et(ghecmsawport-" V anti gep
contai ns an En ro e rlses v co mai Ns o
00120, dor vea s tths exBHor i AT ceScpuie 26 Bafiraes BRataLs Y
vi {Ese/g Fgr ci);@@w{memg?ntdmlﬂ?ﬁ hgjao?gﬂ a;t(;% ﬁngﬁentérﬁ&hé\hﬂsfcwm:eff?y be m xed
Wi an S rom e r ou enerate a nosaic
HI V anti gen. f?t%‘te @pseHPtiop g 8' RigI PW" %WEQBE r¥S9en may
stimul at e1(CTLs tahddriptaRe0Shegreatas rra?tremahm tltleit:etttipé Aednt Windor édase CTLs can
recognize and kill tar get cells ected HV fr m di fferent d ades.

Al ter nati'vel y, MaMS QYSRE, Aurng Whick ime-dRe intected dadiidugl fs asympiamadis: H v 20

‘anti gens; each Hpfveuby, irtthe 6|m'$ﬂs eterlaewatédeussmgddrsrfrepleatuorssrrcﬂmmunbsol ate or
“d ade of H'V. For exanP env Lg}glnes fromdifferent d ades of H V can be

cloned into t REPREssiRmiNedndivigys! 'taﬂ'db%ﬁpﬁcégw%ltqfﬁepﬁﬂ%@ﬂﬁuﬁ produces

various Env pifiétions atscvmtédemeamiades in the host cells. It is believed
t hat expre55| ng various Env proteins fromdifferent strains, isolates or

G ades of1H V in t hi 9 epkediment af the Bl egine ghife rresenbigvestiop. af | 1t he

geneti c vacci Nee@birldt Vhaasptowdea\ferenbaﬁg StforglinfitatréspohSe B At ion of
anti-HV antibodi es and H V-speci f cytotoxic T l'ynphocyt es (CTLs)

agai nst a wi def?feg¥eaf fiy-ofhe WP'MbWB@"mﬂFQ/“PWa$fh§nt'QPHéeﬁ%lcevacc| nat ed.
with such a Vaggiehflo l_g{ﬂl'éltg tl@re@@rh@inaﬁ’t s thalBRLYEES dn BhAdBn fidneRlihan of

various strains of usi ng the genetic vaccrne of the present
i'nvention, indinndmedesciepey V’ﬂﬁﬂ@%eﬂpfﬁﬁsﬂﬂ‘t’fM‘W@W"ﬁt’ﬁtﬁlcﬂlﬂa 3fgai nst HI V.

F‘r)ngu E'GV; 'éty ect ftﬁnurfeﬂte\ét)gh@ &ﬁcfeh%g‘éﬁ‘agﬂhe t{l%ﬁﬁg@n%ﬁd%llé‘éﬁﬁe&%ﬁ@%et hei r
ponse and
.HIV antigen |n a host upon mfectlon of the host by | the recomblnant virus; and
an lmmuno—sttmulator sequence heterologous to the recomb:nant vrrus that
encodes an tmmuno~st|mulator whose express:on in the host enhances the
) | tmmunogenrcrty of the HIV antrgen in a preferred embodrment the
#2535 | _ _‘ recombmant vrrus Is rephcatlon-lncompetent and does not cause amalignancy
| 5 . | 'naturally assocrated wzth HIV i m the host The recombmant virus is used as a
' - genetlc vaccme to be admrmstered to a host to :nduce or et|C|t strong and
. Iong-tashng tmmuruty agamst HIV tnfectton ' _
o o n companson wrth other approaches for devetoplng HIV vaccine using
. 30 ” 7 denatured or attenuated HIV vrnon the approach of the present mventton :
o should be safer and more eff‘ clent rn ellcrtlng strong rmmune response but not
-creatlng risks of reactrvatron of HIV probabfy through recombrnatlon with the
w:ld type HIV rnfectmg the host ‘ _ _
According to the present mventlon the HIV antrgen expressed by the
a5 genettc vaccine may be any antrgen detived from a HiV virus, such as HIV
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- against this virulent virus. Since the genetic vaccine can g)i@re q% hi gh
level of antigens and/or .a variety of HV glycoprotei ns an pg §

protei ns 33veiesrdsoEmeousl| y, the vacci nat edyi ndi vi dual s shoghgybsssguni zed

agai nst 50, 2 May 2006 WO 03/038057 PCT/ US02135112 various strains of HV,

such as H V-1 and H V-2 Additionally, since the - genetic vaccine can

express high level s of tokines to mmc the body's response to natural

viral infectiorfuriéRe 93I§ld mowmmsénﬂ@cseﬁsm@m@msetﬁxamplesm ne

agai nst. H'V shoylii/kefséd ﬁ@&;@tﬂélghé’ggt ér%%ﬁﬂut'égto IrI%gerS&’ cts@,&g%?v. b §hed

I|felong|rrrrun|tzaa|nst Agalnst
Hepatitis Virusushaaapdahend Qp%oﬁxawlesfofﬂ-h\é cppswl;emtem inchstlej b apd SO

addr esses the t he atitis viruses such

2s hopat  t1 o aliged to B e bihEBhy KBTELRR 05} ERvRbaciserlagn: o

i nvention $he d%‘ﬁé“’t“ﬁwmawalmcod@d jretease anttﬁelmate dapsidqmtelnslu@t i n which

~the viral geno r from vi rus, such
as gl ycopr ot ei KE -Qaghc@é@ %ér’edﬁfe pﬁg F’qf“"‘?ﬁé qf?é%%f??"f ?tsaqﬁgﬁé)} g@?{uences of

t hese HIV ant i §@mB56eAB6be Exmdplesedwsaﬂtdgumsorydﬂit@hs molud, blitaremsthogeni c

regi ons of the or {e rticular,

t he reconbi nant rr{}??ﬁith%fp??cﬂ@/sp&gé%{#an (?é'rﬂePSﬁ R@,% Vugéﬁlmgﬁsg . vacci ne
toi mmuni ze i ndiviraldnayme pysteins inclddp At biesndd limitk @ & ihepodudd dithe pepatitis B
ot oot od DO mOBNS RS ol PRI EbiRe RORa ISRt I, AP B o

I nf ect ed m [ ne of the
most 20 . commn(nh@mmpﬁrh@p@@mdéenﬂhmebéésbarfyﬁ%%m bl noone of the
nost conmmon cap oﬁ%fl' I‘_éenans is primaril: caused by c?tronl c HBV

“infection: HBV n qeRepnVvit [yer, adnavi ri dae

imiiedt g5 Wk Vot VRANd DpRapeess Vit Mpps
- famly. The HBVpu@aa®ss is unique in the world of viruses due to its

conpact form use o overl aop(fl ng readi ng franmes; and dependence on a
reverse- transcript THew H'\I'II@‘W@tetndnasc%ﬁweaﬁﬂtedﬂlvrmrmry DNA. The

HBV ~ genarse haéxﬁr@se”edgﬁftﬁé reddfHbinafiDVrus BF freGtbSerf Mentid) &or eﬁzﬁﬂﬁ%t ively

encode the viral DNA polynerase, envel ope protein, pre-core protein. (which
is, processeds?@BOF?QFG‘?ﬂb@ Nef (896 thy BeferaAUSQCE B ROSition 8152:8558 fpr ot e| n. Xis

notcl car 30, B0 Gkl HNPah @4 AlkAin o B8RS DIELARA of1981 e | ones

and the developnent. of cancer I agnost's 0 general |y
madeon the basPeinsertedistothegpctori rtual Iy all individuals infected with HBV

ot abl 6 uceeaces. of Ao enBBARient £ RUC hRGn AL ARTEad HEHghayddirP,
on- gm ng 2toas K. emreseedéw tbﬁhl'ﬁﬁ?ﬂmémahbm'as b the present invention. For example,
sequence encodlng Rev (e.g., the rev? sequence at pOSItIOﬂ 5969~6044 and
the rev2. sequence at posmon 8369- 8643 for pNL4-3 straln of HIV) may be
N lnserted into the vector.
‘ } B T yet another embod:ment fult Iength HIV Gag proteln may serve as
o 25 i‘_ ’ the HIV antlgen expressed by the recombmant vnrus of the present mvent:on
posrtlon 112—1 650 for BH10 stram of HIV and at pOSItIOI’I 790-2292 for pNL4—3
- straln of HIV) may be :nserted into the vector o .
| . o Altematrvely, capsid protein from HIV Gag proteln (e 9. p24 CA) may
30 serve as.the HIV antcgen expressed by the recomblnant v1rus of the present
"' 'mventron For example sequence encoclrng p24CA (e g the sequence at
) posmon 1186 1878 for BH10 strain of HIV and at posrtion 508 1200 for pNL4-
3 straln of HIV) may be tnserted mto the vector 7 o
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51 2 May 2006 nmechanism - Al so. according to the present inyention; the
viral antigen may be a surface antigen or core protein of h E@tyigtop@ C virus

" such as NS3wolN3Assagd NS5 antigens... 52 WD.03/038057 PCTI U§§%’{’§é23ﬁl§2
vacci nes, including a nunber of key references, may be found'i

Eddl eston, The Lancet, p. 1142, May 12, 1990. See also Viral Hepatitis and
Liver Disease, Was, B. N, Denstag, J. L., and Hoofnagle, J. H; eds.,
Grune’ and Strat t on,Inyel@Enothey@mbodinenyithe H\-eytigeh teixpreaset iy iier Di sease,

e Sl S 3R BR08 8 3le SITHR A Yok bbr iy +o
the present i ranrdigen srderivébfromitiae Eanprioteim nmaybe a surface.antigen or core
protein of hepatitig. Lrys,. the spal | hepatitis B surface antigen
(SHBsAg) (also ref eg?"géa{'b%%até‘gtéﬁ@°§ﬁﬁgé?9d§f%§h?ﬁ A PURGANSSIHTAN RS hepat i ti s
B surface.5 ant iuged td GelétotdBaAgate amckrtaireregings ohEpatd fehderdt foatlid@Rnant | gen
(LHBsAg) . .Anti ian_type C and

adifferent tyvpes aof HBV, . such as As,

Arerica type %% Hﬁ(&ﬁgtb“ce%'é{?&%?é'ga'y GAtaPeL b Ry PR 96MIFlys F el icit i mmune
response to t tﬁasmp@ﬂhes)rotbomlproﬁmgﬁ&ﬂe@ﬁEﬁaﬁ@y?%tde@.&éb 6Hﬁ§t§&)dft8r ht he
core antigen expresse t he, reconbi nant virus of the
present i gvent ﬁ%’ﬁ]%%%%%g%@g? 8ié§¥"§ﬂe§fw ‘feﬂ%%ﬂ’ﬂfeﬁé? foprodygeaei 20 apdardy . For
exanpl e, the sdéggercBsDebtadomguiation inpy alsbiBY cAnickigRMon Ry be- inserted into

El . or E44 eqi adenqviral vecior and expressed froma_ CW earl
| prormterﬁvq aga%]ragﬁ'%ﬁ}?a? ag PWE?‘H@“H Hialrﬁ‘c‘ggﬁﬁgﬁ?ch@%WQr?%M-Bﬁ A IRE)é
‘mechani smy. - Fur Lhe2 ddniedese Clidvparad toothe viliaypeEne 1 REGRM Edv potef0TDI Nat i on
wi th one or, mgﬁf (ijﬁmuno-_sdti,r%é tars.such as |L-2, IFNy and GMVCSF in
single or mul t PpTd Bty pEduCe %ﬂfgr’?@@ RERAIPed it avdlddypekiviieat may be
inserted into Bleds thelhosegidieindi@ipldited BYHICGEPiuRAeRYcd BEagbhigen _

CW early pronoter via a retroviral

. sequences and _expressed: from anot her

spl ?Ci ng: donoP?%M%@? %%*H}W%Sdﬁteah | RES nmechani sm 25 Specific
conbi-natiiéns of i nsPortexaimpd, wiletypdHIV BR€catbe hioikib8 sh the roNdaAg waysBCAg;

. HBsAg +, HBcAgV\;c b{L-Z' 3sAg + HBcAg + | FNL. +GVCSF; and  HBsAg _+ | FN-y

+ I FNL + QvCSEVIg Beg%ﬁgﬁ%g@"‘é% ity O @in efIM @ngrcontgininadEry, faybe
inserted into afdiReeGHdMY S¥quehEesSRND ARG Wi re%ﬁﬁﬁiaf efAthe®HbRSSEd from

ﬁgg;gﬁ{ -Snv:\/or 32ﬁnqe %éﬁg%?%%tg%gfga\gp?en?rst%}tirng\?ro%akucslef)otil'dg,I5r1'] 1 a(r):cri] 23&12& gte pror
- nucleotide 8252. The cytosolic domain of Env can be removed by deleting
20 nucleotides from the ¢oding sequence at position 7848-8150 for BH10 strain, -
~ and8610-8785 for pNL.4-3 strain of HIV. The cleavage site of Env can be
removed by deleting 12 nucleotides encoding amino acid sequence REKR at
position 7101-7112 for BH10 strain, and 7736-7747 for pNL4-3 sirain of HIV.
- Also according to this embodiment, the modified Env protein may
25 contain deletions in the regions that do not contain riéutralizing epitopes. For-
., ~example, the V1i-and V5 domains of gp120 may be deleted without sacrificing
~ the'hatural antigenicity of gp120: Portions of the V2 and V3 domains of
gp120 that do not contain neutralizing epitopes may also be deleted.
* Although the principle neutralizing domain (PND) has been foiind i the V3
30 domain, V2 and 'C47'do_'mains. of gp120 have also been fourid to coritain
neutralizing epitopes. Among various strains or clades of HIV; the amino acid
sequences of the neutralizing epitopes may be variable. However, it has been |
~found that the amount of variation is highly constrained. ‘Thus, the sequences
*not containing the neutralizing epitopes should be readily determined. |
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2 May 2006 PCT/US02/38112 For exanpl e, sequence(s')‘:-—' encodi ng t he H
antigen(s) may be inserted into El or E4 region-of an aden Wiaf00Bect or

“and expr es¥@03/838p%r at el y or in conbinati-og with one or b Tmso 35112
i mmuno-stimulators such as IL- 2, IL-12, IFNy and GVCSF i n single
mul tiple copies. 5- Specific conbi nations inci ude but are not Iim ted to,

(3] Hiov B o b or ol SelenceRoh @y P dip bt i canie Sercq gy y 50 ©
lecsI F, and °  peylian\i8B4E8032dorH 10 strdlr; |SRN6p6216612 fdripNaAH dtedin orrnﬂvdl rre][lt

ti [ HVR), o , five
it con Eié’iﬂ%&%‘éﬂﬁéﬁ‘?igr SRR Ul B S °
reconmbi nant vi fnBH1&sttaimgnde7? GprWsioedNid-b seramrof HIV. Opf amgvlcgg W|nth (r)]nlee
or nore | in si
or multi p cop s%%pecdﬁp%g'gxgaﬁg{v?cfﬁ@ |$9?%W§anﬂ%td'i?t§dﬁhﬁoqti°m ted tg o,
l(i)25245xE|\2/R5+€$g-6wo fOOBHER siBaih\AR d66EB2-6796 EordiNLa sthdn 5v<rl=rMR5) E2E|5 Lv %orgf

X + X + +

core S— ?L 7+ L-12. @E"@“V%& ﬁ'ﬁH k@"é%%?ﬁpﬁeﬁﬁm rB?omWBg'ﬁrVé'ﬂ%ﬁlay

i nvention, nonbé@paliunitics gpil20 whick dontaits \ohe WahRrdEledisy aNEBRI (}??Qn@&a' nst
e vacci ne may

hepatitis vir tltls Vi rus ed individual st
al so be used b%dos%:ﬁ%%@ﬁp QR O reé(Q'BBiﬁs&' g’hﬁ REISN PRy Re 3 gp42hst the
hepat i ti $0vi r usibuSt cardaihing VigeWatang oqemmaws of U8 afd DM omdMd) Tileevel  of
ant i gens and/ vari ety .of he at | ti roteins 30: and
coreprot ei nssﬁéﬁ%?'aﬁé févzmg ﬁ‘B ﬁ‘ﬁ'tg"e%‘?qr\g%ﬂﬁ‘%ﬁ“d‘iné’wf,'h&h% heen i muni zed
agai nst vari OLfeumtthai martuamzm@éprtopeem 06 \2epat 4 #emaihé 8% lo8Mel as hepatitis
A B, C'Da gée us.. % aﬁ?@% since the genetic vacclne can '
express hi gh IRSRCOJPSiues 15 qﬁ%we%a%ﬂggﬂ pad AdGgesnestivelit ur al
viral infectiioaddtiba, I’QQldNesSforﬁﬁmUﬂ N hBluds ERidked 971 17a, YRECI ne
agai nst 2 yﬁgﬁ % Q3/.03 f | US02/ 35112 hepatiti s shoul d be
strong atd | ong¥ i, 188 sy QE'P??‘Q\ﬁ"H@e%quSf”@QIEJ‘@ﬁnglllﬁrﬁh@rﬁ:‘t y agai nst
the hepatitis deain. Bormerestel.i($996) VabRgH 2851&91%(3 BERﬁéh (\{bée)smos
Res. Human Retroviruses 15:115-132. L
7 ln another embodlment the HIV. antrgen expressed by the recombinant
vrrus of the present invention may be a modified Env protein that contains
20 deletxons and/or mutations in the glycosylation S|tes The gp120 .of HIV-1
5 contains|\_g4 potentlal,_sltes for N-linked glycosylation. (Asn-X-Ser/Thr); about 13
of the_:24_‘glyco§ylation motifs are conserved in the different viral isolates.
. Analysis of Hiv-1 Env.wgp proteins has demonstrated that 17 of 24 potential
o egcosylahon sites are modified with carbohydrate side chains. MIZUOChI et al.
25 990) J. Biol. Chem 265 8519-8524; and Leonard et al. (1 990) 4 Biol,
.- Chem. 265 10373-10382. Because of the extensive glycosylatlon of Env gp
:protems very few regions of the pepttde backbone of gp120 protrude from the'
carbohydrate mass Some of the glycosylation sites have been foundin non-
S neutfahzlng epitopes that dl!ute the lmmumty against true neutralizing epltopes |
30 or serve as decoy epitopes.. Thus, deletion or mutation of these glycosylatlon
_s:tes may enhance immunity of the an’agen by.unmasking. the true neutrahzmg
Tepltopes S . e _ UL
. In another embodment the different HTV antlgens may be expressed
_ _by the same recombinant virus of the present invention.- For example, both
35 Env, Tat and Rev proteins may be expressed from the same promoter such as
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5 The genetic vaccine of :the present invention al so .address%s the need for
an efficient vaccine against the deadly virus, Ebola virus. ng to
~the presenwoiasmessesi on the genetic vacci ne nmay be a reconbl E@% %ﬁ? gn
“virus in which the viral genone carries one-or nore antigé f bol a
hepatitis, such as glycoproteins (e.g. GPlI ‘and GP2) of Ebola Virus.
Sequences of the \%0 bol a antigens nmay be nodified such as del etion of

t he im’runos'upprgscg‘{l EaW@'&PTS’F%'"!a'f’n%lf%"r@‘"&'ﬁEhClqﬂaidﬂogemeptqregachSmf t he Ebol a

Virus. Ebol a Vi Opsiongily 08 Gig broteirskh 0 kind with
a nortality ra?gﬂof ﬁ to QQO%A) %ohns%ﬂﬁﬁmﬁkﬂd{ﬁk ﬁ-ﬁn‘{%t‘?‘%ﬂ W@l):ll?-g

(1979). Victi ms'®M (£0[caPS1 PLriein pRAL ralaerbe axphgseed tgether aith other Alve 15
henorrhagi ¢ di sar@eas vhdtcds Eh, Tat by ﬁeﬂaﬁ'ﬁrﬁ{erq es%%g/fanﬁge natural reservoir

- of the vi r5us remai ns _unknown; as e specifics ?rf? @hlé%ls of the
i nfection. “The PfAessed degeiharaity fb?)lmmlﬂrlcesthqujom(é ar, nl-evlemzc;mﬁ.,s aagd cells

f th ti cul gpmees h VA
Gestructi on of | Cheor? Hoandh oF SRRl copl byls SR RBRBBARLMEES. A 1 nough

Ebol a virus infecti &Pfl%amabeﬁ?etdequmoes eocuulrey the bV phtddne dgaldt h of ficial s
- about the pot enhigHedf an_.international ep| dem c as
the Ebola virus is egélgp é1%?§h§§§ﬁgg%€q\ﬁggﬁnﬁrﬂm reRsecdeam a kv

‘extrenely cont a@ﬁ”&ilﬁ’!ﬁm@I Ha ea@tsowrak@hcih@dendr%bedl@f\/rﬁed‘r%@%ﬁi d)dénQRESr red in
Africa coghd hapag ntries dye to the rapid and
ext ensi ve 25 naturgnig@ Th% Pé'g%eleﬁ%gﬁ% "PQ‘QB%SEW‘”’EBW BayPerus infection
in Africad send '"W@H@Olﬁéﬁmimgef the shmemmdepaviabvdcasr ahb%égﬂé"sﬁmﬁ of this

|l a virus has a.

extrenel y. dangey ase, ition
terrifying pot egﬂl‘% us&&)? Otgh§§ ad'%%""@ﬁpg(%%ﬂ%’tﬁf’c?@% ori st nations
or organi zatloﬂ@ChﬂwSmwraﬂsﬂRESamhamfsm vital ‘infection, the best approach
t t t b 30. th h t Ho
currently there is NvetAhe R A i Erd, Bt s S Sger o
Ebol.a vi ris. i nthecerembingoiras of ﬁhesmsseat BvVeTtvR PP Rdsaib BBJdn/RaSt r and RNA,
- viruses, whichg, a Filoviridae... There are three strains
~of filoviruses: 'Eg%lgggq&%ﬁ%%ﬁ?@ dﬁﬁg'ﬁég?l?ﬁ isqlates EBWP&C’W@W "H\én ent er the
body a number Wiuses. Aistrair afrlVisthe HiV&blAsd i AR SHiNsul }\’ﬂ' ch air

u

taken in becaug 2006 VWO.03/ 038057 PCT/ US02/ -3 can
travel ! on ai rgor rl{%&%a% %&V@Q§tm¢%ﬂarﬁ?&g eMiNeLADhBegasp Qflfheougfl any

opening in theh@tmogenmltglmfblﬁ/ oot Svo |§d5l§teEléf=ééka\éﬂ3HH§sl§ﬁr% an [?Pcfb sganented RNA
n go rot ei n,

Sarer o of PEBBR bl oSl Aot e damteatasneia, vecD) and
viral pol ymer ssimilarifeseihss 6f:tisis eesdp prdteMB: Tﬂér@%&bu@&t@ t\%a%%s ofiToNg the
Viral proteinst pﬁoﬁpe\ée&ﬂo 4hd 0. The M group-consists of at least 9 clades (also
' .-calied subtypes), A through l. The O-group may consist of a snm:lar number of
| - clades. Clades are genetically distinct but are all infectious. Ifis believed that-
25 - :by using a moesaic HIV antlgen in the design of the genstic vaccine of the l
& - - present mventlon the vaccine produced should have an enhanced ablllty to
- stimulate the production of anti-HIV antibodies and: HIV—speanc cytotoxuc T
lymphocytes (CTLs). agalnst a wider spectru-of “wild type” Hiv stralns
In one embodiment, the fosaic HIV antngen in the recombmant virus
30 contams -antigens from multiple clades of HIV-1, :ncludlng clade A {(Accession
# . No: HIV-1 92UGOS?WHO 0108HED), B (Accession No: pNL4—3) c
: (Access:on No:HIV-1 92BR025WHO. 09HED), D (Accessnon No: HIV—
. _..92UG024 2), E (Accession No: HiV-1 93THY976:17), F (Accessnon No: HIV-1
' 93BR020. 17), and G (Accession No: HIV:{ 92RU131 9). Optfonalfy, multrple
35 - repeats of restnctlon fragments of HIV antugen (e g , Ava | fragments) from
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gl ycoproteins (GP) exi st i-n two fornms, a secreted gtycoprot (50-.70 kDa)
and a transnenbrane gl ycoprotein (130 170 kDa) - gener at'ed b%M 2006
~transcriptiWoas/03sesti ti ng. Sanchez, A et cal’, ProcNat/Acad %é}g ﬁy(}
93(8):3602-7 (1996). 10 Although the tvvo_forms of GP share acid
honol ogy, they have distinct binding'specificities, suggesting that they

play different ggh i nfection The secreted
gl ycoprotein (s@)%ﬁtb@%e pr%ggm%grﬂead & gﬁﬁﬂ?@@@w@ﬂmm@ommd by the

i nfected cel|s. mpﬁaﬂh’a'j)\/mtmna role in. suppressing the host inmune system
(Yang, Z., et al. % @é 5353) 1034-7 (1998)) and may serve as a
decoy to all ow the VI rus p Pt "0["[53é’?Etgb@afllb@rﬁpﬂ@mCt@tlaiinm‘gsmmpsbodl es,

since the, two Qf@i’lﬂfﬁ)i@ftla%aq)ﬂaetmqsa icHRTR HEHE Anal ysi s of
nonocl onal5ant|d£q d%%B ﬁ_g{ntrﬁﬁ '] rrgla survl‘f’{é/rgrdsj %E‘g%%ﬂ*@@l re
infection has ravearcy UolG giedes My sepv asfthe mosaic iV entigeaci fic to the
sGP, and only a\leawtivelnrtdVieadigeéns figm ﬁiﬁitlp@clﬁéﬂs%m ahrq vz?&fpwr tey | Nfect

?3?7) 12822?”28' (fpf”ﬁé%’r’e%(éﬁ‘o‘ﬁgfrr"m ’éééﬁfherfﬁ@ﬁ%kl%mﬂgemhu ch the sGP

may. s ress the rrNma) allye mhiufa r t he rge
am%un'ltjgpof sGP | t@g ﬁ#ﬁi g?ﬁhe% s%'y%?ﬂ?ﬁi%‘%lfeg'g?leﬂﬁo‘:lﬂ%gprobably

responsi bl e fof t e i n S 'eltﬁLr%}BﬁlHTﬂﬁMSH SEQ iDMO %) ridyehd nf ect ed
si tes 25 I0vangaddet to tie r@bmbmaﬁt:m@p@@lsﬂﬁ&( 5353):1034-7 (1998)) and the
absence of hurmoraan nm.lne E)e nse in Ebola virus infected patients.:

Bai ze; s,, et at., " NP HEHLO 'Bl?ﬂf Anmgsgia BipOpntigettostaprseineiy may al so act

to over-act | vapmtanawmcht:ymﬁssegfvahgmylgﬁ massi ve
i nt ravascul ar anaek eF enti al | gcglﬁéﬁérﬁcf}%mo}f& éﬁfﬁ?ﬂmg st em |
Bai ze, S., et aﬁ @f %@@[grc 8s of {IiVodaises. Ther axappld, ¥nce of the sGP

to the EboI a vtliomaan frolhe}iadeymbﬁhbm i's present
afRup ﬁgte &E %&R ﬁﬁ"dcggoﬁ'n%l , Arch

o B! Lk bt B SRS S amosgloyId antger. nsacetsRsPONSI bl o

for the attachmnwuusamdath P fn%%éleﬁnf?# rp tlrﬁnkﬁtgsc r’rg‘t‘fﬁ? éitﬁggsgféqegﬁl I's by

medi ati ng recea%go | e% 87and 35

Wool - Lew s, \R4 '113" §lgyord #Qesgcmempo@ﬁza?amuﬁwcm 03/ 038057
PCT/ US02/ 3511mf(adte@8|)vfrbhmaﬁérent%ﬁac%E . Virol, 73(10):8907-12 (1999).
They are synt hesi zgﬂ a sing ge tlde precursor and cl eaved by cel | ul ar
enzynes(furin or c ﬁ’@ﬁg‘ﬁ’l\’ tfmrepw inghlevirusunayaxpress B@urslity: 6Rhnand GP2. The

two GPs 20enmi antigeneCéahed whidh' | Jinkage and remain
anchor ed-in tp‘ﬁ%;(.r Al enbr ad;:e@lEll Enﬁgﬁtf&eﬁéﬁgﬁ?@ﬁg&"ﬁﬁ?a aeadfto H, et

al . 3. Viral tlr(ﬁ(agng@zy emgger(egg‘gm) diffiteinbclb ey ofoiy cdn e cléedMto. P oc

Nat | Acad Sci teFedombifHt Yirus roteolytic.cleavage site is
conposed of 4:5 basic amino %?ﬁ)reéség?n hinadm o Produces various Env

protems from these clades in the host cells. 1t i is believed that expressing .
| vanous Env proteins from dlfferent strains, 1soiates or.clades of HIV in the
5 host cells should enhance the abmty of the genetic vaccine of the present
“ ._mventlon to stimulate the productlon of anti-HIV antibodies and HIV-specific
- cytotoxic T Iymphocytes (CTLs) against a wider: spectrum of “wild type” HIV
stfams The host vaccunated wrth such a vaccine would be able to be

. N _|mmumzed from mfect;on of various strains of HIV.
30

25

| By usmg the, genetlc vaccine of the present invention, individuals not
infected by HIV may be immunized against HIV: For HIV-infected individuals
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/or a variety of HIV. glycoproteins and capsid proteins *
35 srmuitaneously, the vaceinated individuals should be immunized against
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residues that are sinmilar to those found in the GPs. of retr |ru5006
i nfl uenza, and paranyxoviruses. Garten, W, et.al., Biochi Ay

- 76(3-4): 217w . The 10 cl t tialf
( ) : 217wdnsl3sHef) e cleavage event is essentia n&g\ff"[‘?ﬁt’”dpeave

infectilvity-and is likely carried out by the same enzy

GPs of retrovirus or Influenza viruses. Garten, W, et at., Biochime,
76(3-4):217-25 (1994),; Vol chkov,-V.E., etal., \/ rol ogy, 245(1):110-9.
(1994). In addi tVBBous SEsiisf HIV.sictERs rhﬂv-1setmirtdv&' anmauynemh@mesm of

medi ating viral oy fluenza 1 ycopr ot ei ns.
Wi ssenhom W, ggﬁé at . c&ﬁg%ﬁ%%@%ﬁijh fe%l(sé? cgognfﬂ@ég‘jmc tﬁB%é’ﬁ)aée

menbr ane- bound erpopseatp ratural vral infestiors thmbody’éthmﬁunégeypdngétd sf@ction and
are al so the pr nthe urface of the virions,
they are the pr?gr'géﬂfwtag‘rrmge%@ls'ﬁét?ﬁvgﬁgﬁa% ??" B fopgdpsting.4BerebYt t he virus.
One of the 5prop6¢hlé\em afifeHbnd anmunitysgainshiats m@@\m{)gm | ethal to the 20 host
is their ability to. suppress the host i mune system Serol ogic analysis of
patients who died of the Ebola virus infection showed no signs of hunoral.

or cell uI ar i mfune Geagﬁmﬁmih&;ﬁgﬁnsﬁ-lepaﬂitrsal[ruseélat Med, 5(4):423-6

(1999) .. contr ast e odi es %a% nst viral proteins and virus-specific
T-cel | act ivities weTRIHGIEYRHNS Gf the peageatipyaniien aiso pderessesdhe need al . © Nat

Med, 5(4): 423- efozanemma)vaoelrremgumht hmmmgﬁm&s@p\éﬁnﬂ%‘@gﬁmdarﬁ
S and t he

yet to be und /o e that the high levels of

| munosuppr essi %/i& %gﬂﬁede ﬁcplonﬁwg ?Qﬁleaqrgserg inyeatign ‘19'6 gerefis vabgen ay b
huroral  and celétdcamblnﬁmmgre&mmﬁﬁtch%ﬂﬁdl Ndrfid! tients. The
prote| ns that géﬁgres onsible for the initial §<|anf I e?:atrrgg&%&%g&@a virus 30

‘are'the viral ot ?'Blarﬂepatﬁﬁe‘f"e’ﬁoﬁl@ SSiFopioteinsand corgyprotding of the
neutral i zi ng - awpabisdiies; S@t&@ﬁﬁs,0f@i¥5§e4—ll\#'afn‘tl§edﬁﬁaﬂfé’tn\‘;@ﬁed E{l&?{ﬁ% recover

prevent or dela the EHost | munpe response un 'S too

from the infect$% qgﬁﬁﬁlre%lﬁ‘ibg%tt@ﬁé§wtwsﬁW@@ﬁI@teif@ aracci nes’ agai nst
Ebola virts ar e:ote;k@bm to be ineffective for the followi ng reasons: (1)

vi nf gl ycopr ot ei ns prodﬁ% d in 35. bacteria, Fygeast orinsect cells are not
property gl ycasyl at d4BRYCYRe thergrembiBantyins pbije Pogentiovatioo 3s05e PCT/ US112

/3 5 1 1 2 not.ussyaskhacting®. tﬁiﬂidn%ﬂh&blwaIQ%g&uH&Wé#%%sl? n%cﬁto% vi4) Ebola

virus is too ?hﬁgtﬁ us to be produced in

i nactivat ed- vi MFBIYR tsﬁéusedammeéjepstf&%uwe&t%@ HBXds estanata@talhmlew rus
often dest r oy uﬁf@ctgg)ab@ r their
anfigenicgity. 5 nP ewz%d %ﬁbgﬂtpﬁd%ﬁoﬂtﬁ% ﬁ)oﬂ& m%ﬁl nvgégfgﬁ%é%
reconbi naftt  vi- C3NMORAREIARRahageNey WF@B&UJQMHMG@ omgof the

| l.1 7 |
or mor e. ant i gengngef ccﬁ%bﬁcé(rtde%safﬂlc ﬁtg’n%é @k{lﬁ?@@/ @?:ge% H%chl%ﬁﬂg-ﬁﬂgal | abl e

i nformati on of the Ebola VII’US ITe s
t hr ough GenBan!P ection. . . -

+-HBV is.a mostly double-stranded DNA virus in the Hepadnaviridae
: famlly The HBV: genome is unique in the world-of viruses due td'its compact |
254 - form, use of overlappmg reading frames; and dependence on a reverse—
R transcriptase step, though the virion contains primarily DNA. The HBV
genome has four genes: pol. env, pre:core and X that respectwely:-rencode |
3 ,-the'.vi_ral-DNA;po!yme.tase, envelope protein, pre-core protein. (which is
N A processed to viral-capsid) and protein-X.. The function 'of protein. X is not clear
39 -butit may be involved in the activation of host cell genes and the development
of cancer. _
v« The diagnesis-of HBV-infection is generally made on the basis of
s -serolegy Virtually all :ndlwdua!s infected with HBY will have detectable serum
hepatltls surface antigens (HBsAg). Despite notable suceesses of vaccines
) 35_ - against HBV infection, it is still an on-going t_ask. A review oA modem hepatltls'_
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The genetic vaccine is a reconbi nant benign virus which is éy) Ogél on
defective or inconpetent and therefore is incapable of spre ana yond
initially iwbaskssscel | s. For exanple, a .regconbinant adenow ral vacci ne of
the present invention nediates high levels of Ebola. viraPQ@HyEn
expression for a period of two.or nore weeks, even t hough Ebol a viral
proteins have no _functional relevance to reconblnant virus function. 15 In
anot her enbodi YBFRINg "tch@fﬁgrﬁ/'éﬂmbﬁfrpfk@héef&!féﬂcﬁsbmabefu)undjatheaxpresses one

or or e, odh 1 ealcBRe) L abt 304198 ey B8 LL BBl Acp fhLusy 2t gons

are preferabl'y Ebola Vvirus env co ro €i hsan aIIy
active parts t kiveeBfsease, Myas.dbIN:, Bieestggyhbpraoﬂéimmagleednlﬂgeﬂs eGmnGP and 5GP

gl ycopr ot ei ns. |ns e 20 nodified to.
destroy their Sﬁ?ﬁé’é@% ?%ﬁwmn%’p%?§§§ﬁ@ dirfetaneini Wﬁ?em'?@t% n nmost
of their rat ur #ie 190 lglematibngl Sysiposiant, bdleaBaidmee&m,Leﬁ@h%dH

gl ycosyl at ed r e ceI I . menbr | nside the cells that
can be producﬁ’ilg\gjl(‘]eqq;glt 'ﬁﬁ)?&getd bd‘[%’ Il i r us. '?é{] ithe preeeMins are
carried out uhivengrcmtMmmbamm@me@nmmmp@w gchni ques such
as restriction and rase n reaction referred
nodi fi cation OP%“{%%O\{@@%\?? 3@3‘ ?&W@?Hm%’e@mgf @ise

i nfective functefemedip asttee Ebsfraia\alnt!g@?)ﬁﬁe nitigie RESHHtiS @aduriaBe biffen destroys.
t he i nfeghi ve bo n be use but preferably the
nor gi fi ngl on {l\h{—l@é}#ch%gHérmﬁ eiﬁpah‘&ﬁé&' Joeh@E-HBsEgYage site of, the
GP. See 30 Exanpl ] Ant@ensotﬂ:ﬁemgepss biel-lB\% RPN pd ©\eRdARdrEa 2 NO
acid resi dues omédon 501 omthe start of the open reading

S ame This o dUPER BRY R BESH Ponacecoitiast Vi Bt BroinaresaReconn |

usi ng PCR. antpltluésedapesmf HBM)IThle HEBSV p@fdceaibgerDiHERE NOhc \WBld ardtgayn i n the

art. Another @_@Cﬁ f) dlflca of the Ebol avirus viral genone 35

prevents synth g W%WWQ%WW@%P@@W‘%V@M hesi s

may, 57 25May @@@@t&@oﬂﬁ/&ﬁﬁﬂﬁ%ﬁ@@#@@H@E@? be enpl oyed. Preferably the

nodi fication is dlrrﬂTECted to @Iterln the RNA™ editing site from UUUUUUU to
0

UUCUUCUU. See exanpl% S¥amig REPAPFERE cpetling@pitiple B \bantigenenslydevi r us -

anti gen used iinseried intpEISHE4 ﬁé@i@ﬁ'dﬁﬁﬁahéﬂdm RE 8% peptide
| ocated in GP e notif is |ocat eg at %g%g(fam s 585-6009.

A ten ani-no. ac%rhﬂJ&@f’%?ﬁom?t%ég%@ﬁr%m'ﬁé"% @@1%990%’@@‘ m@?aﬂem 9rta® f uncti on.
Second, each hRES nedchbhm. IFBrtReR tHede HBV brftigefs R %%6‘( @Up' i cated. See
een

Figure 2, This further ensures that its functioh has estroyed and
also i nc?.(gaseézompg\atl%wt@@ﬂe er mpre immuno-stimulators such as IL<2, IFN-y and

- GMCSF in single or muitiple copies.. Sequences encoding these cytokines
may be inserted into E4 ar E1 region that is not occupied by the anﬁgen
sequences and expressed from another CMV early promoter via a retrovnral

| | splicing. donor-acceptor mechanism oran IRES mechanism.
- 25 _ . -.Specific combmatlons of inserts include, butare not fimited fo; HBsAg'
- +HBCcAg; HBsAg + HBcAg + IL-2; HBsAg + HBcAg + IFN-ey +GMCSF; and
-~ -HBsAg: + IFN-'y +IFN-y + GMCSF _
- The sequences ‘encoding the immuno-stimulators may be inserted into
| . E4 region of the same-adenoviral vector and expressed from"’another"CMV
30 ° early promoter via a: retroviral splicing donor—acceptor mechanism’ or aniRES
mechanism.
Also. 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

2




10 Further it is readily apparent to those ski'lled.in the art that
variations or derivatives of the nucleotide, sequences enc8daw2i®ol a
"virus anti gegosisseh the present inventiongcan be produced,  which al ter the
am no acid sequence of the encoded protei h.-The altered T EYREH 12
antigen(s) may have. an altered amino acid-<sequence, yet still elicit

I mruner esponses that react with Ebola 15 viTtus antigen(s), and are

consi dered functi ondforeyainplel sequsnce(s) éid:ddhgml—lcf/ra@\%@ﬂg sz%fbé he

full-length ge C n f the II-Ienth protein may al so

bg const?uct gdr}ﬁ r{gggﬁtﬁﬁ;‘gﬁeﬁtggﬁéf?ﬂﬁ@aﬁ@"!{a'ﬁﬁegpéﬁﬂd SFPfBiﬁ?ﬁtl deI whi CK >

elicits antibodiepsraliy ohinmembinatibd WithEboé.ar ibieUfmiinblEfid{=iors s@émas B e

consi dered funcé ||L01|ﬁzal ﬁ ui v, 20 Vaccination of an individ th uth

25 a wi_ e vaccifies o’f":t% &ngy @%?"]ﬁ%ﬁPTB‘H“'P‘ee@Gieﬁs in entrance of

adenovi ralS.parti cl eﬁma?ecﬁmbhﬁtlmdnmd B6Ar8 RoPimidab 2 ?" rus anti gEn(s)
an e I mune- stinulating cytokines.

such as the envel op opr.ot ei_ns
The expression of Equ'éé\z“ﬂ%p%ﬁ?r"d@lﬁjb?ﬁmn cells infection: In the
vacci nes of: the pre¢®miord MOV on, t he i munosuppressi ve . nechani sns of

Ebol a virus are di SZ@"F@{EE \én ens occur in their 'natural antigen
stinulation, but doi & F&€pat hogenicity of a true viral induces

strong andp: er si ste(ct)lHﬂWEg#Eﬁ-p@a@e;S]L@ if.an infection has = occurred. The
genetic v cci ne has of the inmunogenicity of a natural infection;
i ncl udi ng “eXpressi o WWE%*rFaﬁ'bﬁ%lB MirZat IFN-pt @MESEradl ong- | asting 3.0

forms and-are. aSSOC(@i@E@L_%{[D r‘éer'lenP{iE‘R(/ 'Dﬁ-[ }énd i mune stinulation

lasts for weeks. The'effects |s nove are long |l asting and
provide hi'gh - rates of prot ectl on agai nst Ebola virus infection. The

presenfiinVention ig et h a _hunman
agai nst Ebol a' virus |aﬁl#) g@%ﬁ@@%ﬂﬁr&ﬁ PP g'iyg?"é'?‘i% feﬁ@“ggﬂ\fﬁh%fs 58 2
‘May 2006 WO osﬁ@gﬁwdﬁ/Me:mpm ofl eV (SRR hesesere &S theelai ques for
adm ni st g&i ng 4d known to those skilled in the
heal th fields. B@éﬁls ngq%ﬁ d@aﬁ‘épfﬁ’%@@ﬁ‘émax cﬁ"pf%ﬁe‘g?lég%ﬁfml nvention,
i ndi vi dual s metnmmlmed)ragm Imwtutdstirsulatbistiich ak MGg, 1 be tic
vacci ne can, e ﬁlﬁpg g {?eve f antigens and/or a varl ety o
gl ycopr ot €i ns ‘s Ry e Q/%R,pé‘?snat ed indivi dual s shoul d be
I muni zed-agai nst - \@pecificsombinatiorss iRNGdE but are riot fimited to, '
_ (1) E2-5xHVR + E1; :
20 - - {(2E2-BXHVR +Ef +IL-2;
(3) E2-5xHVR + E1 + core + L2
- (4) E2-6xHVR + E1 + core'+ 1L-2 + IFN-y + GMCSF and
(5) E2-5xHVR + E1'+ corg + lL-2 +IL-12

2500 Byusing the genatic vaccinie o‘f"‘tﬁé--b‘fes'ént‘inv'erit'ion"ﬁbfi-héﬁa'ﬁtis- g
mfected mdlwduals may be lmmumzed agamst hepatltxs vu'us For hepat:tls
s response and ‘help fight against: thie hepatlhs virus. Sinée the genetlc vaccme
| =2y can express highidevet of antigens and/or a variety of hepatatls glycoprotems
30 - and coreproteins simultaneously, the vaccinated individuals should be -
: lmmunized against various strams and/or types of hepatltls vu'us such as
—hepatitis A, B; C;D; and E wrus AddttIOnaily, sxnce the genetlc vaccme can
- express high levels:of cyfokines to-mimic the body’s response to natural vnral
infection, the body's imniune response to such a genettc vaccine agatnst

53:




virus. Additionally, since the genetic vaccine can express hl&? %vel s of
cytokines to mmc the body's response to natural. viral i nf € a\yc%) t he
body's | MiyypashspePnse to such a genetic) waccine against Ebola virus
shoul d be 10 strong and |ong-lasting, ther eby achi eving a [RGTALO¥#Y12

i mmunity against the Ebola virus. 6.. Fornulation and Routes of -

Adm ni stration The present invention aI so relates to a pharnmaceuti cal

~conposi tion  15hepatitis sbould belstongand BAGIIstAEIREIBE dcBANGa |
pharmaceutical | y, @ea??t@ﬂ*%g qu @ntv carri %r or?exm pl%r]lt"%r—(}g?gfi er.

Addi tionally the VaL @' EWS¥HE-ai'n an aqueous nedium or a water

cont ai ni ng suspension; often - mxed wt h ot her constituent.s in order to-

i ncrease the acglwté {j gr th helf _life. These constituents nay be
salt; pHbuffer®, st3BNFHGYpecin %'5%*%@9'%&520 mlk or casein

hydr ol.ysat &), . emul sﬁheﬁ@&eﬁ@ﬁdcﬂﬁe‘?@ﬁﬁe’ %séﬂslnve?ﬁoﬁgisli‘éﬁﬂ}esg&yt %E Lgcl uded
in the phar mace‘utlca rrpom ion to au I mmine re &® qo t he

viral antigen expf&& 'é’l? %ﬁﬂ’lef?é’a"‘%@&?&ﬁﬁ'amm&uﬁh@avulEsaHmtardmgto tHee

adj uvant i ncl uderesdminvehtorie dehghid R1 al umi num
hydr oxi de, sapo L DO%M ons?Ie anarrpﬁlf]géntalyc e)cogfb gﬁéﬂeésin?grb‘ﬁ%'ﬁ M us

Cal netteGuerin ¥ W%ﬂmwwme Batigetegtom Ebgth dbpatitis mpet
h ' [ (€4
enocyani n ( GKlsdeh as @ly%bbﬁtdmdxecélﬁm kG ad?‘éb‘&féy%%ﬁg%c{u%ﬁeﬁ 5% agent

and cyt xan

col ony- st i(gul ctor
“which, is beli «Q’é’%? lgﬁgggpghle iﬂdrﬁmbéa deletipp othsiimmumbappgsyies i n | ow
doses. 30 The Wégsmnd/aﬁ/@ﬁéﬁ%dbleﬁ@r iGd &ﬁe'@b&% ‘)i'ﬁ%| enhanci ng t he
es

i mmunity of a. hgst tb?) a pat hogen. udeany one ore m)r'e
vacci nes .accordi n&PPl YiReg '%J‘P'Lﬂs@ﬁ’ﬁe mﬁeﬁﬁﬁrabmmsas kmwn toaharkindWwitha a

conposi ti on fomor@flyirderdig-tb B8%Y AeRhSR. k. aAnﬁ’%fe'%'}@@?@(ﬁ‘@ﬁﬁz%t; such ae

a syringe, for delivering the vaccine tb a WO
'03/038057 , ° FEFPLSHisting of BEbglawirysietsctien ammb;bcteyltb(o ﬁdmbre nvention can be

adm ni stered | RomontAgY ARbbAUNAFIC'E o R F AbloMRChSlIE, ol ngl < o

repeated adm nistration in manner
“fornul ation, Hl?\«"HSé%mﬁmamknqwraas violtﬂe speeifips obﬂityth@g‘dnbgigldfmeef fective,

bt oo ot TTHO AL DR i 0l B oS
agai nst' chal | efeeulpgndatkelighsystegesuich as masrophadra: tidsdsive deStiGdliol iof tHeeNt EDbol a
virus, HV, heﬂ!@HSJia‘ﬂnﬁﬂ%%atu% Rp gﬁg %E virus, and bacillus tubercul ous.

as the Inda 8ye

munity i s define a S|gn|f|cant | evel of. protection
after vaéfination cdisaghdEbota bins infeation isvate; herbWEdhcern by public health

- officials about the potential for the dlsease to become an international
epfdemtc as the Ebola virus is easily transmttted through human contact and
is extrerne!y contagious., Outbreaks like those that have recently oceurred in
| ‘Africa could happen in industrialized countries due to the rapid-and extensive
25 _hature of modem travel -Recent cases of Ebola.virus infection in Africa send !
strong wamlngs to be prepared for.the: ‘outbreaks-of this extremely dangerous
L mfectlous d:sease In addition, Ebola virus has a terrifying potential if used as
@ brologlcal ‘weapon by terrorist nations or organizations. Asin: most cases of
| viral mfectuon the best approach to prevent.an: outbreak of Ebola‘virus is
30 - through vaccmatlon However currently there is no-effective vaccme nor
l‘_,treatment avallable agamst Ebola virus.infection. - :
o .~ Ebola vrruses are enveloped negative strand RNA viruses, whuch
- 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 opemng through which air is taken in because the -
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10 The vaccine of the present invention, i.e. the reconbi nagt viﬁ&% may
be adm nistered to a host, preferably a human subject, via

phar maceut iwglobsasagcept abl e routes of admi i stration. The (gﬂhgoczlsg{u
adm ni stration include, but are not limted to, Intranuscu
intratracheal, subcutaneous, intranasal, intradermal, rectal,

I ntramucusal ly, oral and parental 15 route. of adm nistration. Routes of

adni ni st r at i on ViRS/A8 EyRbPhaIPom Partidesardiit cajt 2@ eaist B bessdKausty upon t he

type of the pabhpgssisg Mltﬁé@klﬁ%ueﬁasbmunl zed against and the desired body
site of protection._The route ‘of adm nistration can be particularly

i nmportant in influehBe EQOlathéSh%?c%ﬂ@n'é‘FQmﬁH@@S&U\ ganemerthat sngedesrll degree of

protecti on. Fofhee\?fémhﬁtural%ﬂot%h éuﬁrrﬁbtnﬁgﬂit&h VPQ& Lag vy only
activate a systemcc I nmune res er eas ora r out ergr OVI ‘des, in
addi ti on, SnucoBan-sirugtumakproteins ﬁ§@a Vpﬁﬁé aaﬁwraltppiymer@see Relers i ndbast vi r uses
of the present jiypyg ders its
application | n%ortaﬁ%h?gs-tr?ﬁ?)%§31 F‘ €|lo|t iy tran%/vr?ﬁp@ed i nfection. 25

Doses or effecglymraﬂemrieﬁ‘) exlstumyvcrf@ansrta mr&ted/gﬁya@rmay! (Gegékdapand
factors. such. a3 chhenGRABohb RRonbikh fI8baTb4aY Lo Mty RaRtERHAL 2" | 0o

the age, wei g ost anon
general, one ewtrmg e&nuhezh‘é chalk, Rmclb’a#ﬂaadismtmsm t%z(B)e@ﬁﬂZFK (1896)“ rus

particle to b f x t r of times

t he vacci e |sﬁlﬂﬁ’g‘n}?&"ﬁ$é’fe§gﬁgg&gagﬁ%m 2%39%%1 (?B?@QB% ?89'3883?]'5% The

agpr opr ![ at edt ![ tistinod bintling spemfbmiﬁnsnﬁ]ggesﬁmgjmuhey play pifiesentrolesimding i on to be
adm nistered tgQ e

response agai ngcguag?%éﬂ(/rarlgfjecg?n bﬂke[see?c{egﬁz& 'g ‘3‘ @ﬁﬁy@qﬁés{e@@mﬁp d| es
agai nst the pithegethesized am’ssamrd&embb;eﬂmeanfbmemmlm cdhmahelagrolgam | s derived.
An 35 effective titer deternm ned a for determning the
activity of 60°WPH Vﬁ?%g@ &WH%%W'B&%@%&@ % ﬁﬁ?mnoeffector cells
fol | ow ngsadm 27%K6358)1084-0f(1998) armianayserv@as beiecaydto\andwahe vifss patideoni t or i ng
-the effectivengss of (he ther vV nostlc

a I
assays. For. exi@fiscapet OTBF’GHWFE%J@"%Q‘?‘?‘?F éF‘F‘é@q Wo m?ﬁ(g%?p of a
r econmbi nant adﬁmtrreir%nq@emm Phakysis lof nmeﬂbma)anﬁmw:dsefmmtﬁdmmange of 5

from about 100 to a al.ine sol uti tal n,
et Pt | anostnySTs A Ebals st damnieptem basavined et B Rligiiol (ot o
Vijr us/ mt :Merth@ﬁ}h?ére sBé@?d%dhé%@PVQﬁM§a%#buﬁﬁﬂweﬂdﬁ@Q%3 gt ﬁer ‘
adm nistration.is the eferr e e sanme for
i ng. aAd DOMERYAGS: Tk diATeR D 17P LRl 1S B STH5 NP quant 1 1y
of reconbi nantety. rym: 7:1@@@3@@@99}1 Alingu@oldaet mBaRisAthcwnpared to
the initial pr| mn% dose
: the sGP may.suppress the immune system is not ciearly understood, the large
- ,amounts of sGP synthesized in the eariy_ph_ase-rof the mfect_l.on- are-probably
responsible for the inhibition-of neutrophil infiltration. of the i[lfédted -gites
25 (Yang;, Z., etal., Science 279(6353):1034-7 (1998)).and the absence of
humoral immune response in Ebola virus infected patients.: Baize; S, et al.,
Nat Med, 5(4):423-6 (1999). This protein may also.act to over-activate many
- types of immune. celis,which .can lead to' massive intravascular-apoptosis -
... - essentially a shut-down of the inmune system.. Baize, S, etal., Nat Med,
30 ,5(4):423@ (1999). The importance of the sGP to the Ebola virus life-cycle is”
- ailrs.q;_suggested by the fact it is present in ali Ebola virus strains-examined to
date.. Feldmann, H.; et al., Arch Virol Suppf, 16:159-69 (1999). . ...
- ... - The membrane-glycoproteins a_re;_responsible_,for the attachment and
L penetratiqn{of the..Virions into target cells by--mediating.recaptqn,binding and.
35  viral-cellular membrane fusion. Woollewis, et al., J.-Virol, 72(4):3155-60
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dose of an inocul um of the reconbinant virus of the: present invention is
dictated by and dependent upon the uni que characteristics of lVﬁi’ezoﬁ’grticul ar
reconbi nantweiosissegnd t he particul ar i mmun@d ogi c effect to be achi eved, as
is well-recognized by the skilled artisan. 15 7. Methods JCTERMARHAhg t he
Imunity of a Host to Pathogens The present invention also provides

nmet hods for enhancing the inmmunity of a host to pathogens with the

reconmbi nant Vi rﬁ%)’gﬁ%r elabdJ. WhavAS(10BI07-1B (0909) eThehiRiYhinebingy &t hod i's
provi ded for engg%i ptﬂgg ré'cm&pi{‘%:cof a host' to a pathogenic virus: The
met hod conpri ses: —admnietering “toAPAdHycceliuiar enzymes (Biin orathepsim an
amount ef f ect i v8) il thadwe e1ature forms, 6P 1r@IBFE ETh R GBS RN a8l S

conpri ses: an ' : e heterol ogous to the benign virus and

encodi ng a vi raﬁ@ﬁ?%@%ﬁ%ﬁ&dﬂg‘ g%ﬁ?%&*g@ﬂ BnGioreedin the pral embransf t he
viral antifen eby@tehsmembranenfTvpdomaispaosE, <l L vag) ?Qﬁioz.ééoﬁ-w viral
antigen and cel¢1%9§)xﬂfa%%ﬁ%n%(}3¥vi rzil antilgen in the hoSt upon- infection
of the host by Yhé 't e€ % N-r 8kal. e Nail AGaghRh 6-S.4i. ae@r662-Zquence
het er ol ogous t o{199@). Hbeipyotevlitid@edvaak RO QR hosddof ABWARCShiidL a4 or whose
expression in t@@ h‘%st %\rhan?%? th‘ggsg i_,rrr.runoggﬁ?gfl ty ogtcﬁﬁéﬁg\eﬂaﬁél antigen.
The reconbi nant'SUPYERthatae SEvilEr & teps fawad in the|GRxmef retrovinis pinfieneat araind  hot
cause a mal i gnagacymyavinists| Careh oW, el Mobdimie RN G M LUS N

the' host;  Jhe rf:corrbi nant . virus maybe ad%bﬁ@?{%?gggﬁ?}?ﬁeg?&w Cany

phar maceut ARIL PYeNh iseseemiat fgsviraldnfestivily ead isdirely Theiadatibbyaiet " vi r us

1 call

Srtratracheal ,“E?}“ﬁ"ﬁ’%%%%’egﬁ%§¥ SEreRalRI g i Bluh M LAEE CKaBtn. Woous
G !ﬁ;'?

“intranasal, in

(§Briirté-3841994); Valdhkal, V.Er, @it abridrgrivent al
di i Strat i on2asmanms! patali Al : phietgc il .
S host - agai napan LAt Kete RO ![ER&a Q:ﬁél]gﬁéﬁ%n raé%ov%‘gg[lﬁgolre: m?l #n

a host -against a pathogeni ¢ virus w nul

strong, and | oftEChanism of mediatingriral infection et relovimbardinfligh2¢ anti gens. The

amount o1 1 oct | g Ta e oS Molt W 6t ol Ml Beh BB BT Y K1 e

anount effective to induce

‘conprises: a pPaFAISEerdanerbyEhGPs playerites rdkes innidteRWiut Middisn

A o Bl 4G o Ve
sequences el i ciey A e primanniargets fooneetralizing cinBisbdkara st ievingdi Tl ant i gen
and cells expressi ngnd Bk préberfid drEps! v?ru.gera]sethgto r?lgkeu&%rr}l- iieph];i(fat%tthg nof
20 - hostis their ability to suppress the hostimmune system. Serobgic analysis of
'+ patients who died of the' Ebolavirus infection showed no signs of huriioral or
- -~ cellularimmune responses. Baize, S., et al., Nat Med: 5(4):423;.6:‘ (1999). In
‘contrast, antibodies against viral proteins and virfus-'Spéciﬁc' T-cell activities
- weredetected in a few survivors. Baize; S; etial, Nat Med, 5(4):423:6
25 - (1999). Although the immunosuppressive mectianisms are yét tobe’
' -"funderstqod,‘-it is probable that the highlevels of sGP and'the =
" immunosuppressive peptidé in the GP are to blamé for the absence of
humoral'and ceflular immune responses-in Ebdla virus-infécted patients.
: | " The proteins that are responsible for the initial inflection’ of E'Bdla virus
‘ 30 ~.:=~ a_re"the viral glycoproteins. Therefore; they &re the térgéi for neutralizing
antibodies. How'ever;"Eb'ola virus has’evolved “tricks” to prevent or delay the
| host immune response ubtil<-itf is'too Taté o recover from the inféction.
= Conventional:approaches in produéing"VaccineS‘-ag’éihst-Ebéfa' virus are likely
+ to-be ineffective for the following reasons: (1) viral'glycoprotgins produced in
35 “:baeteria, yeast orinsect cells are not propery g-l?odéylated'énd therefore do”
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" the host by the reconbi nant virus. The reconbi-nant.. virus may preferably be
replication,inconpetent- and. not cause nali gh'ancy that s natNg

associ at ed WWJSBsstogi pat hogeni c virus(es): iz-h the host. 15 Optionally, the
reconbi nant “Vviru al so conprise one or npre i mmuno- st PATAUSS2S112
sequences,heterologous to the reconbinant virus that encodes an

| mmuno-sti nmul at or whose expression in the host enhances the imunogenicity
of the viral antot@mthdatruyahtimaﬁthefﬂtembeldimteins (QQEbﬁhhmubis&toq)rovi ded for

i nmuni zing a 20,.h a eni c |rus nultl | e genetic
vacci nes gr vi 14 g@%&usa%ﬁ?e[ rBf"éceB #Apn ?/f’?ﬁ'%gécﬁ’ﬁ‘&;ecgﬂ Fipe e?ent
antigens in eadndr(:ﬁe)qmmaduaastof macﬁmmgﬂmtmbﬁewbestr@ambmrﬁamtawn ofises may
be adm ni stere Egﬁltane‘?ﬁ‘ é? It f“FF \/\gfse to the, host.. The nethod
conpri ses: adm T5ng"e Grese ﬂr&q eLpIAYgeRitY-second 25 reconbi nant

- viruses insan armuntﬂt reéfored emoﬁlmennﬁﬁibepmsemtmmeom w@nembmamhﬁélel n

ti bodi d d. Th mbi t b
2t gen Sequen B A diogas 454 A BAPE e PRtoaREAmEAes of e WAR! ' encodes

aI viral anti gemetmommaﬁémagmnseqwngu&fomnoress?@mb@fa \;lirhg iWdliidihg agt |3 8en
eliciting an i respopnse directe t the viral antigen an

cel | s expressi S\?’FE‘& ﬁﬁi ﬁ"r‘i"t‘ﬂhtcﬁ%‘%l‘?ﬁgt upon infection of the. host
by the recortbl nant W]Iergmaﬂtmcﬁé@s)ﬁlﬁbcbﬁ@m@m Behign Mm@g&u&ﬂﬁﬁdghéﬁﬁn an

i muno- s r.sequence heter us .to the second reconbi nant virus
that  encbtes gﬁPF‘l’Hﬁﬂ(}ﬂ‘@mHﬁﬂ" f ‘?r\ﬁ?f% f@‘%%ﬁ?t@i’éﬁ%@ﬁp@%lﬁq{g&mﬁ%t enhances
-the i mmnogentrmlauymeéctéd@uw Tk erdhlE ENrecdiBinbht Sdendn! G@&ﬁﬁé(bflttﬂaconbl nant

viruses 62 2006 V\Q 03/ 038057 PCT/ US 5112 pr ef er abl -
replicati on i ne? iRyantion, gedigteshiglslevels,p Mgl ﬁatiﬁrwpyessegéé'a ated with

t he pat hogem prmdmwv@otheremééks é\m\qn@ughgaﬁma Vikg pRiIRsdhamto the first
and second. onpi nant virus Q]é %@l a benign virus, such as
replication-i ng‘BEE‘EF“g levages i sef b‘“@f't nglioci ated virus, SV40 vi rus,
retrovirugs herpes, nSndle? ¥mbbéitnt ﬁﬂtﬁ@ﬁ‘lver\‘tlornuﬁte ryaﬂﬁmh@tt%uﬁqw he
Encephalitis (VEE) virus and vaccinia viru Optionally, both the first

and second rec8NBEFRERONGIOF {I@&mﬁﬁ@e%b@emmwttgsns T%@ﬁﬁ@?@ﬁpoadenow rus.

Al 'so opti onal | Vlrus%ﬁ!géﬁs érB%réféfaﬁFyE’de ﬁ@ﬁ%ﬂ@eloﬁ@&l%ﬂﬁr&%& anbifoHses may be
reconbi nant adenovirus and the of her . reconbi nant vaccini a

virus. ‘1n yet HiBenegicalhdeive pars theaeqﬁef Fﬂﬁ%lap‘ﬁ’ ﬂtﬁ* gveepseiensaremadiied ng t he
i mmunity of a b@séndts@FﬁgIP@ddi&giﬁg Thé EBOIWM@QP%%GFS@%G&&BMQ hetering to
t he host .a reconbi nant virus and one or nore i mmuno-stinmulators. The
_ 20 . modified to, destroy their ‘pathogenic and immunosuppressive functions, but -
- __retaln‘ most of their natural antigenicity, since they are expressed, fol.ded
glyposylated, and targeted to the cellular membrane inside the.“cellsthat can
_,b,e productively infected by the Ebola virus. The modifications are carried out _
) using standérd molecular genetic manipulation techniques such as restriction
25 digests and Ppolymerase chain reaction. , ' L
| i A preferred modification of the Ebola virus envelope egcoproteln
o destroys the infective function of the Ebola virus GP. Any modification that -
, __d_estr_pye;the,_|nfective function of Ebola.virus can be used, but preferably the
L _mq%iﬁga'tion_isa ﬁve amino acid deletion in the cleavage site ;,ot’;the GP; See
30 . Example . This ‘cleé\taﬁ_ site is composed of five basic amino acid residues;:
: RR;_{RRat position 501 from the. start of the open reading frame. This
deletion may be introduced into the Ebola virus GP cDINA using PCR..
. ‘gmpliﬁcation which is performed by methods well known in the art.
o Another prefen‘ed modification of the Ebola; vnrus viral genome-

35 prevents syntheSts of the sGP Any modification that prevents synthesis may
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reconbi nant virus nmay be any of the. reconbi nant viruses descri bed above.
In 15 particular, the reconbinant virus conprises one or no n
‘sequences ngﬁﬁﬁkggous to the reconbinant virus that encode one or more
antigens from the pathogen. Expression of theantigen eliciRE/E§265mene
response directed against the antigen and cells expressing the antigen In
the host upon infection of the host by the reconbinant; virus. The

reconbi nant vi r be-emplqyedf Erefbiapiyhe hpalficsfin iQ@ffﬁﬁé@fWﬁfeﬁﬁ%ﬂﬂJﬁNﬂoes not

cause a mali gnapgy. Eu fﬁ'lf"l LC]I abﬁd with the pathogen 1n the host. The

pat hogen maybe & paq]% eg'rE m & CUCly.\/Seq examomleils virus and Ebol a

virus, a pathogeni c Aastherprefefred Pasdifchtioh to Xy ﬁh@%nk,gﬁﬁ[]%%dﬁﬁgom ment, the
err

I mruno- sti nmul at g{ %ﬂx’ be an,g_ nmol ecul e. t hat enhances egeni city of
t heanti gen expr BS8EY VBiC e "Q@”E‘éﬁqppfeﬁﬁ‘é!@ﬂﬁ&_iDﬁ;ﬁdeﬂmzat@tiorﬁﬁ’ma‘l_’ﬁebm rus.
PreferablyS 't hpéptice motbisIodatad ataMinb Scids 5 ABe LRl udi g, . but  not
limted to interl.eukin 2, inter] euk'Pn-csn, $: gi‘}éng%t&?%hﬂ’%nqcﬁ?%?t@H
~a-interferon, st-)eftW?%rf fEINgRcde S RWpmevesitoimction. Bdcand,ragch hak of the

granul ocyt e- MRASqRPEGEmOEOE FEVersd ARd Riplidded. 26 n hipations
thereof. 30, The c|ytoki ne _may be admcﬁlgpg%(jéd‘g%ér)\{:?gu&g' ﬁﬁggur{t}}gra f orm of
purified prot &5Ures thatits dunclien pas been dsatiedandalo ierades tistered. in. a
formof  exprestigenicyect or that: expresses the coding. sequence of the
cyt oki ne won transfecti n? ortransducing the. cells of the host. According
to any of 'Y he above FURBel seadily appareetiotthamdsskilietitn BE orEthBOEMAs ! t her
conprise: adm ReflAibH6f H8 oSt . 1€ | nant virus 63 2 May 2006 WO
03/ 038057 PCT/ US02/ 35112 aé‘g?%c’@%egggﬁc‘{sﬁi’ggﬁ%%50'%%%ﬁ@'éqe"@@ﬁ boost er
i nocul ati on wi PFPSERENVENLiEn §an hamrodrcedisvhiich aiteeties aing seRNsbaGbee gever al’ ;d
weeks to sever ge ¢ e pLoary inocul ation. To insure sustaine
hi gh I evel s of. pe[ ot egtgiéglﬁoqé"tz‘igy%g‘?eﬁ%? %%{S@rqn %‘&lggﬁtsiem@y bays #naitaredat nent of
the di sease(s) 2BHWsAH sRABNES fretstilleticibimmirerespiohegeat fehctih Bspide! pf u: to
re-adm nigt er (AR Hg | Lon-to.the host at regular intervals,
for exanple, on@g’ eve?ﬁ@s’gghe%g%l&r&g&ae?é;&fuﬁ@“ﬁg%mmt'“\ﬁqdﬁ@“-adm' ni stered
in the boost er TAgEMs 2 thedw-leagth demes tret sacwieqsorfins&f e ngid om t he

ecording ¢ o s iR Ml el TRe et T hasste a pretein@n hod may
further conpr i Beptidgavhiohi alicitr antipodies whichiesdt matmhﬁmiﬁius\éﬂgb%{(%ﬁ Q@{g}é encodes
12 o SRR R, %) ooty s
expressi R vector tVeacinafipy efsseindividealaith 16 VANt praB&AGMenfsh Of the
cells - results in entrance of adenoviral particles into cells and expression of Ebola |
virus antigen(s), such as the envelope glycoproteins, and the immune-
- stimulating cytokines. The expression of Ebola virus antige'ri(s')'in cells
| - ~induces strong and persistent immtne responses-as if an infection has
25" occured. The genetic vaccine has alfof the imniuthehi"city'bf a-natural
infection; including expressi’dn of the natural viral proteins ’and'long~lasfing
- anfigen stimulation, but does not have the pathogenicity of a true viral
- infection. In the vaccines of the preéent-inVenﬁbn,'the imrhundsubpfe'ssive ‘
E méchanisms of Ebola viris are disabled, the antigens ‘occur in their hatural
' 30 ~ forms and-are associated with the cell membrane, and immune stimulation |
lasts for weeks. The effects of this-novel vaccine are long lastirig and provide
high rates of protection against Ebola virus infection.” - .
+ Thepresentinvention is also directed to a method of immunizing a
human against Ebola virus infection 'cdmprising 'a'dministering" the vaccinéé
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15 . in the host. Also according to any of the above enbodlgrﬂ%é, gf t he
met hods, the method may further conprise: adm ni.stering to N6t a
second reco%mgg virus. to boost the inmune response and/or to mnimze
neutralizing eff6crs of the host's immune system on the r EEBMSPUIAL2
viruses. 20 Optionally, the second reconbinant virus conprises a second
antigen sequence froma second pathogen that is different fromthe first
anti.gen sequerﬁ?@cmmlmbpsedTli\mtetchmq!ﬂwfs}r adreinistdying dvesewhcdisesad mumiaas ered i n

the primary r.abl econd antigen sequence encodes
’H?%‘Qh&fﬁ lo%Rosd §k?ll%ﬁ iR 341638& ﬁg?

the same type o gen as at -enc ‘the first antigen sequence but
froma 25 different Be/tusmgrthe gendgicypecine okihb pygsenitheaitionfindividusianay pat hogen.

Al ternatively, |fferent e _of antigen
conpared to tt?gh'?‘ %8 ?gingﬂ%ﬁboaﬁéx%ﬁp 9?{@eﬂf’|"?§(i"¥eg 18 Bei ng a
surface prdtei riﬂlgiudvelse‘camaemmgmm Meng)f@lyzop:etqmscﬁimulmnebuﬁlhehéam‘l or
different path t.o any of th ahove enbqdi ments of the
rethods. ¢ he  SocaedBRiDERIPliEbeoBiited cauin Rt IRER B e < host 4
viral vector pwinas. Adr!rttonaﬂmsmcemgmehowammtcahfb&pm@mmhséwe@tofon of

ﬁgﬁﬂ ;P?zﬁggvgfﬁggﬁgé Whg{rﬁ ?ygrr?eﬁ%%ﬂmﬁ)"lé% 'E%}%'?':a"r‘ﬁa@ﬁ ecfign, ﬂ?&?ﬂ#é"isnant virus.
Preferably, thinmimatespandedo such agehetickiecind agoinst EBdieviadEhbingbeat i on of
ot o oD D" b A o Pl e e Rl S e G R At e el e,
the viral vect Eboimwu@e the wi | dtype adenovirus type 5 (Ad5). whereas the
recombi nant virus is a genetically nodified Ad5. Optionally, the viral

‘vector may be thé& wil'dtype of or a geneticalty 5 nodified virus that is a

di fferent sero6ype BémidistisressdRbatstof\idnifistrafén exanpl e,. the reconbi nant
virus may be a gene i cal I%/qtm)dlfle Ad5 whereas the viral vector is the

wi | dtype’ of or "a gendt PESFINVGHHRN 2lae relRienina P%ﬁm‘?é%‘{t'ﬁ?'coﬁ'@ioéft'%e ot her

than Ad5.15f or eotaprzirg, the @aineRs dbsdritd Bodd ankila dh%nﬁél%e%ﬁcéup .
ot her. serotypes dbﬁlg&fﬁmd and/or classified |ater also fall within the

scope of 10 tf¥e® PG, C3rper: asrARINt camer. rAddiinsalhathe vacoingmpy a

recombi nant AdSiseberagih R aqge@meamm%r&a&eﬁém&mﬂﬁgoﬂypbaﬁ&% oA/ or an
i mmunosti nul at or Whltbe the viral vector may al so reconmbi nant

adenovi r us*encOXEA§H pihes sRpstigients popesig | '"C@ﬁﬁﬁ‘- themetivitragdir theghelf
i Munost i mul atige. Phésedonslitliéms ﬁﬂry beRSaf! MR BuSs %tabu&g?s » (sdch ﬁzﬁqmrﬁ% Ad12,

Ad35 and_Ad40)._ Such a serotype fotation is bellieve ance

expressi 08 of '?‘W‘eortqaéﬁ‘éﬁ'éﬂ@gfsﬁfﬁb sHisliamandpieresmiMesi ty of the vaccines.
. To verify this belAfidjuvaintinagbERtoitRiriAtR pHafheutedl cBfpsdidtost er ed

. -augment the immune,rgsponse to the viral antigen expressed from the
‘r'ecombinant virus. -Examples of the adjuvant include, but are not limited to,
muramyl dipeptide, aluminum hydroxide, sapomn polyanions, -anamphipatic
25 '_ .- .Substances, bacillus Calmette»Guenn (BCG), endotoxin lipopolysaccharides,
. keyhole limpet hemocyanin (GKLH), interfeukin-2 (IL-2), granulocyte- -
. macrophage colony-stimulating factor (GM-CSF) and cytoxan,a -
. chemotherapeutic agent which is believed to reduce tumor-induced - -
_ Lo supgression when given in low doses.’ 7 o :
30 ' . The present invention also prowdes kits for enhancmg the immunity of .
a hqst to a pathogen.. These kits may include any one ore more vaccines
. ,accordtng to the present mventlon in.combination with a composition:for
o L dehvermg the vaccme to a host andlor a device, such asa synnge for
'de!wenng the vaccine to a host, - T R N
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to mice first and the |levels of anti-adenovirus. antibody are neasured by
ELI SA 3 weeks after the injection. The reconbinant AdS encodiMay 20080

het er ol 090”%@5!%3?&% (e.g., HBV core proteun) is then adm nistered to the
mce 4-5weeks atter the primary injection. -The | evel s of BGHY¥3@S11agai nst
the heterol ogous antigen (e.g., the HBV core protein) can be neasured 4-5
weeks after the secondary injection. ; . Also optionally, the viral vector

may be a different viThesatcineatiuediasto weahita éantie é’cﬁmnﬁ%ﬁe@rﬁ@p' e, the

.reconbi nant vi rys lfaﬁalaa g‘e i cal I nodi fi ed Ad5 whereas the Viral

vector is a genet i c T4 ii@d" §?}}ﬁ5"e vinglecor repastes, admisistrationge s

sinpl ex, virus, aﬂﬂnpmrwrwnmsublé/wnnmwdk%@ge Eﬁhﬁbl&ﬁoﬁ%@@rhéddhtérﬁ L{nycl':rglwllv ' rus or
et er ol ogou

vacci ni a virus ma or rra not conprise a
antigen sequence-gkg Ma%g%ﬁ\ﬁ ?‘H’@ %‘t‘ﬁfé’f"'ﬁ’&'»}ﬂ@ﬁg aofigenicte anot her
- antigen seqilencee&dmhuiantmnm'MQamﬁm c@paiﬂei}f p?é‘dsmfgrtﬂ’érhﬁﬁb%nt tv{,@ﬁ‘guééaquence

carried byther nant virus. ptional | viral vector

a chimeric vect orﬁﬁlﬂl['rg}' B H‘aﬂﬁégﬂf"%tﬁh?ﬁﬁé"gﬁﬁﬂ%pﬁz@ﬂﬁm \igts Oobatlrtena,econbl nant

virus. For exanpheh vuulerﬁ E(aolalwtis \fﬁvpﬁé}ﬁ‘ﬂf's Aoé @fD t2he Er\ﬁﬁl@{j@d g rus Is
OVIFUS type 5

adenovirus type viral ctor e a chinmeric a

with certain ret&gh@?ow I"H'E'UB' S‘B’Wéedaﬁ%é ingdgtionow@ sightfiet 888t 7 d

PCTI US02/ 35112 pmmgemaftenmcbmmrﬁcdr@awtﬁto%rd &‘ﬂ{g{% ggions from ot her
adenovi rus;, serotyp ThIS adpﬁmoach is believed to be a vant ageous because

of the eade of clon Rreseri inventing. be: fhﬁeeﬂbabkiaohwm iyt he

correspondi ng bmsdmhls&e“redtwéhﬁﬁr SeRably 4 R I'i shed by
constructing a ﬁ huttle 5 vector b@bl ncl {l di ng aHgébJ?&b'@%% and swi t chi ng

the Ads fi ber npareyticeliy,acgeptablg roytas @f@dwishiattdﬂaﬂhwwteanbt her serotype
of adenovirus: ddmisisoaton ;ﬁb!Edeg%ﬁﬁare%t iuﬁltéd t‘ahihtréflﬂysck cfg ’Kﬁﬁ'ﬁ%ﬁ‘ﬁéR— Ad. 5/ 35- 6m

is constructed to the replace the fi regi on o of Ad35.

~This right s hutstq%gmé'a?:?‘{?r INT3RagHb '@Eﬁ?@ﬁ'ﬁ@dfeﬁﬁai finteamustisaliyhorat &red parehitar and
the Ad5 baskboneule@fagmiisiator CROMEBS bEa cﬁﬁ*ﬁlstr%tﬂ)g dﬁ%} @é CCHHEJP%@ dfdat €,

serotype of hun%g adenovi rus have been 1denti |nto 5|x
subgroups from%&SteEr adiypied SeeRAjAg urorethe typei afithi pateogeeid virisdo Be two- step

process consi stiinp@inRbd iyhiHst sHdtaE REERY afe via the Ad fiber
knob, followed by i Q{r"ergal I zation ug@nn l%axéﬁ%{%%? %" Pent on base RGD 15

motifs to avp3 and. dPISULEof agministra carebe:mmcmrmmpMarwm infitehcity

(1999) . J. .dinkep | 19
179: 1109:_ Huan eetmfeﬁm’mfgedﬁmé'%pa"?s € Ee%s‘%ﬂ%%‘&’ Sk ﬁ’éﬂ"ﬁ?ﬁé ot al
(1994) J. 2R r oW ‘eB@feemﬁdsnmsfrahhenmeJW/aatnmefaldystemus:mm dered-to be a

crucial mediat @éspf)ﬁée wHedhshé bk RIMEY plAgE Wad@id P hRhssl fhmbhe SUPIroup G

Ad5 fiber uses the immline
response. The ability of the recombinant viruses of the present inventionto

elicit a mucosal. immunity renders its apphcatlen important in- mucosaﬂly and
o sexually transmitted infection. L S
25 . -Doses or effectlve amounts of the recomblnant virus may depend on”
faotors such as the condition, the selected viral or bacterial antlgen the age,
“weight and health of the host, and may vary among hasts. “In general oneg
skilled in the art understands that the amount of virus particles to be”
administered depends for example, .on-the number of t[mes the vaccme is
' 30_ ... administered and.the level of response desired.
The appropriate titer.of the -recombinant virus of the present invention
~_tobe administered to an mdwldua! is the titer that can modulate an lmmune
response agamst the viral or bacterial antigen and ellcxts antibodies against
the pathogenic virus or bacteria from which the antigen is derived.' An

35 | effectlve titer can be detenmned using an assay for determining the activity of
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20 coxsackievirus and adenovirus receptor (CAR) to nediate the hi h

‘affinity 25 (1997) Science 275:1320-1323. The adenovi rus fi Béfax

~ di vi ded i ntyolehhRBsdomai ns. The conserved N-terminal tail_contains the

sequences respon3|%l e for association wth the Penton basB® ’5@“2[3%'@ et
:(1999) J. Cdin. Mcrobio.. '7:3940. The “rod-like fiber shafts contains

nunber of repeatsranging' from6 to 23 formthe 30 i3 sheets Dav t is 35

bi ndi ng. . Nener ownrib@Fa3toMuils ftﬂb@ihg dﬁﬁﬁnustﬁa’iioﬁ%?th%ccuh@to(:tﬁg jent

cells, Ad5 att?afcbryrrent occg}qsﬁ%g nmuch | ower efficiency throug a ter native
‘pat hways i nvol PHteERg, iyroese eiihe ferambesingawel! WWHWH@VQI ass |
heavy chain a2 diagmjsﬂc §§saz§t F@ueékahﬂﬁe Bﬁ:{?éﬂ% 451"%%{%.&"' 5[.10%?(91

Viro

Bergel son et a on a 1999 erm neﬂogcont ai ns

gl obul ar knob d‘?fr?areﬁ%mg‘?ﬁ t@adep Y'WSPFE@rPremﬁtnvamwnknmbbeméhe rangbwéd in the
primary resept Ofom ab@jta{@blp@tbaﬂdﬁﬁmnfbfﬁlmé %&ﬁ@n %Jcﬁtaﬁlﬁggkonc% :50?;% o |

According to the present inyention, exa
head), shaft, aHdo8rakoshdsH sadeq p@quetfm:ngamn;a '(pfn) vitus/nid 2 V\tkengthaf

SN Son M OGP R 10 L SERBRTA R0kl (r)Lst e

ser ot ypee 1-4, dese e, Figdose 8l bihthesama foopiring ah@Bbsings  of | t he

chinmeric vector t d f.i ber regions
“substituted wi tlﬁn'{aﬂ\ééﬁtg]rs r%gtr%% ng&yg{jréq %?8{"3'1{@3@8}@%&'"?’8@!%
Preferabl 0 t héridss ld(b‘maboosbmg prkasefasbmmpmgn tothediitiAdSriniisg G¥EEDPERe W th the

5 correspondin novi.rus:-since the knob
‘domain is beli gj\?g%‘a{g'{ @H{: erm nge rﬁg&ﬁgﬁéﬁt‘@?s fa’ﬂE%HE?sreWt‘@Y%P?@n For
exanpl e, the rdistaied bpand depeﬂen&:;mnﬁb@uﬂbm@dﬁmdd%ﬁ@@@ﬂﬁé PerticBe or nore
het I t.i mul at hi I
vector may al oiioaBRrE R bAE R BoRiat ok boseh e dieter ant
‘anti gens and/ owetHnecognized by thienskillat artishpt “havi ng a fi ber region from

adenovirg% of different serotype (e.g., Ad2, Ad4, Ad9, Ad12, Ad35 and.
Ad40) .. uch a serotype rotation is believed to enhance expression of the

transgenes . and. i ncMeﬂmismﬂHﬂh&gﬁﬁthé ym@liniy6r ¥ Hest %athdgener i fy this
belief, an Ad5 vecl[ car n be adm nistered to. mce first and

ca
the level s of anti egg%alge Broyidgs medpdsyforanhancing fiseks after the
i nj ection. Anomirratnnltyr(ﬁca)néat tt&ﬁéthéi(jﬁns%m%é%chbﬂQgﬁﬁs@é‘&e%Hé&‘g a fiber

region fromdifferent serotype adenovirus (e.g, or Ad35) is.
t hen admi ni ste?le(a’ to the

20 . ‘Inone embodiment, thé method is provided for enhancmg the
‘immunity-of a host o a patfiogenic virus.. The'method comprises:

t he

R edm:nlstenng to the host a recombinant virus in an arriount effective to induce
an immune response. The recombinant virus comprises: an':éﬁﬁ'gen 2 |
‘sequence heterologous to the bemgn virus and’ encodlng a vnral antigen from
.25 - a-pathogenic virus, expressuon ofthe viral antigen ellcmng an 1mmune
' response: dlrected agamst the viral antigen and cells’ expressmg the v:ral
~ antigen-in the-host:-upen: infection of the host by thé recombinant- \nrus and an
immuno-stimiilator sequence heterologous to thie benign’ virus that encodes
an mmuno«stlmulator whose éxpression in the host enhances the :_"" '
30 - 1mmunogenlc¢ty of the viral antigen. The recombihant virus may preferably be'
| ' replication-incompetent and ot cause a mahgnancy naturally assoclated with
the pathogenic virus in the host:” S S
The recombinant virus: may be administered fo the host v:a any _
_ pharmaceutlcally acceptable rdute of administration. The recomblnant virus
35 .mey be administered to the host via a route of |ntramuscular, tntratracheal,-

- 6l




mce 4-5 weeks after the primary inj ectlon The | evels of a%tl boge{ agai nst

GFP can be neasured 4-5 weeks after the secondary i njectio Mayy 2006 ¢

- et hods desgd ads@bove maybe used for preyention or treatment of

di seases. In the method oftreatment, the admini stration of RGYAIS028HaHbi nant

V|ruses of the present invention nay be for either "prophylactic" or
"therapeutic’ purpose. Wen provided prophylactically, the reconbinant

virus:is provi daabmmmdus%,m:ﬂfsalamya@eﬁmt Qﬂiamﬂ&&sa‘l?%ﬁﬁéi drdi bfid parental

adm ni stration g& ?‘ Fe recombi'nant virus serves to prévent of aneliorate

any subsequent A (Hh or di sease. \Wen provided therapeutically, the

reconbi nant -virus isln amlbmerdﬁﬂodxﬁten{,@rmé’thb@fs)préxﬁé’ecpﬂaﬁﬁﬁ ﬁﬁmﬁ% gPtt om of
i nfection or di seassg resent invention nay rB d either

prior to the antf¥r gtp@H'O@?B'Gé’W%R'U? Bulficis %fﬁlag@@at@!m@tra@md i@ﬁg-after t he

i nitiati on5and/bstlr@rlﬂgfmse§ﬂbn§é td 18 il b Rideh&NTRE: nfé'tl'ﬁn‘aac%ﬁ?pn%és I's noted
that the |nnovat V.e, fl B gaﬁ] %Pof t he present” I nvention may
enpl oyed i n -t he®THAEIETNG {6 te t%éﬁ?@'@P'"@ﬁE‘ﬂNﬁé&an Emﬂﬂ*eefwedp lrmilce

sequences. encaati iﬁﬂndnmépcﬁﬁéc iTthe ?’ec%ﬁibir%f‘ﬁ nt#x'&dﬁ% Bfa.ﬁ@%h gen

sequence encodl%egI vi.ral antlgen I n any of t t he
reconbi nant vi rifUERieshsterplagoysito tag Wgomh@aah\n@s @cbre@ssdm]adﬁferemor 67 2

Vay 2006 VIO 03NGRRATGoR o SA2 i BatBEEAE | Fudl! ORI b iR, Shoul ¢

elicit Sp(ﬁfl fic i nhmune response for preévention in
i ncreasedIti sk Biheantigep Samc%ﬁmmng(an l@mUﬂe;w@mm tivectedragaiist &d on) or to

enhance the. tr eghraae® bng soikxpMistiiy 81\ aﬁt[b%ﬁgrpﬁl'étﬂo%flégo%rlﬁﬁ%@%ﬁ ﬁ’gt i on) |

di sease. recurrence after prinmry sufgery net as
or as a tool tdNeRPEIRY thewscambipant WSCTllerecombmnt vituggnayi prpfemblmgethel r

ef fectiveness |§,li@gm,ﬁa@mg@entqndqfo{ @Eﬁéﬁé‘@é@cﬁéﬁ@hg@%}ﬁ%ﬁya bl i shea

disease). In addition, the met I nve icit an,
i mmune responsé"'tf’ﬁ %P%tBPQ@}‘EV'ﬂﬁéﬁs)lnsih%hhﬂnced ex vivo prior to being

transferrgd back todpiﬂgnél ilant Ui %Qﬁo?glﬁﬁ@'e\@%%mt herapy). 10

Al so according to any of he a ove enbo ®the et hod
may further, cHﬂ'ﬁ?’i‘%‘éﬂm!ﬂaﬁo&é%quaﬂge@wmdgmma the réostbiredit eirustthat '

adm ni stration eﬁéodég%nrlﬁ’lﬁﬁlﬂ@-sﬂﬁnﬂfat&Wh% eﬁ“"%ﬁ%‘g’b éﬁ%bo %ﬁ@ﬁé rgccr% houl d

contain antibodi es agai nst ant i nant
virus. = Opti onﬁﬂmWOQelﬁ@ltYr@fﬁ@dﬂalmﬂtlﬁmt her conpri-se: isolating antibody or

antibodi es 15 agai ngt St _a r the adm nistration
of the recomnbi nant \)Iretrtggotﬂ%t ar vée'@t eggor‘{}gf@r GESP%{P"QH’ ¥ 3ody can be
stored f@P cer best@gaipsta pafbogdnia vinme. biyassinbunatinsle gosatie. vaEQnesoraimses, a

heal thy human Mg'tlH@trE%mﬁﬁéht viruses may carry different antigens in each recombinant

| wrus The muitiple recombinant viruses may be admzmstered simuitaneously
or step-WIse to the host.

’ . The method cornpnses admlmstenng to-ahosta frstand second : £
- 25 recombtnant \nruses in an amount effective to. mduce an immune response, '
- wherein antlqules,,are produ_ced._.‘.;'f‘;he first recombinant benign virus
e cqmpris_es;iéh,‘antigen sequence heterologous to the-first.recombinant virus
that encodes a viral antigen from-a pathogenic virus, expressioen. of the viral
| antlgen eliciting an immune response. directed against .the viral antigen and
30. - celis expressmg the viral antlgen in the. host. upon mfectlon of the. host by the

,,recomblnant virus. ‘The secand recombinant virus comprises: an immuno-
stlmuiatqr sequence heterologous to the second recombinant virus that .
encodes an im_mun,p-s;imula'tor,_wh_os_e, expression.in the-host enhances the

. immuhogen_igigy-Of the viral antigen. The first aﬁd-'second.;recombinant viruses
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serve as the host and the serumor anti body collected from 'ﬁ'l\% %Odmy be
~adm ni stered back to himherself or a different -person | ater to I n

anti ci pati owons@gesrn the event of infectign of the pathog
prophylactic or therapeutic agent by eliciting passive i nn‘ﬂ?ﬁ%?zﬁﬂé? nst

t he pathogen. Optionally, the host may be a non-human ani mal and the serum
harvested or anti bod @§O| ated from the animal immunized by the
reconbi nant vi r{i€ ngﬁeéer ly Reggpligatiop- Prepesieaiandnot sauseraaligpanayinatiagibnt t o

treat a human Oasmﬁtduwm}h@?b!ﬁabem@wﬁ&tah% on or 25 in the event of
i nfection of the pat are. It should be noted that nodifications and

changes can be nade Rq:{:o[qﬁ%g tofRp eqbgdiseak ths firaandsecond resbmbivadiodus | bed
antigens and i nmuyee aﬁybwbaﬁ@,ﬁ ﬁ'rl.lsn§udl'|d§sdre?ﬁbah -mcf)ﬁlﬁgl%p‘:é(}féﬂbwmsrus and

still maintain f nctional 30 equival ence o exanpl e
wil dtype ¢ donsa P&ISHQCI%FSB\V@!S §¥48 Virvse detrvirug drespasaaimplex vusqsl Alpbal Wi t h.

codons that ar evigeyéndza6laREqline E‘?\@éﬁhahﬁQ )v(fjm}'?hc?@ﬂ:cm a. human.
ncl’u

Synthetic poly 610 |'eot i de _can be nade he pre er*&d codons for
t he "humani zed"CORlianale heth the first and &ﬁmaﬂnmmbmnt pirusee swyrbayreplicetion-

advant ageous i Nnd t&Nt aHSh h ﬁ%ﬁ}@? t ation
ef ficiency of thedmaﬁn%tl gns %\l%% e§|ssggﬁ'%(§flﬁgﬂn§3go manqd%gg’ajch as in ne
out br eak of bi JPERIIRIBANtBUSES\REY BroBEoMENaT/0BE0ELsENd tRCTheIS62Y BS112 Vi rus

can be si mlflqgéﬁmmnémgw@gm}@l ch in turn can result in higher levels of
hunor al and/ or l'ul ar i mmune responses in the host. Al of the above-

descri bed nut-ant s: f &t Yetgnoiienembedimentos rigthachis ppovidastfor em\aaangdm St andar d

procedures for: "%dﬁwmtﬁgaﬁé‘b%nﬂe rgéth?grgol@g@se% %’Jﬁﬂ\s egﬁggr esis are

carried out-in accordance wt
i nstructions. $tehRpAdecasbimng vists andonestr miwe iminbeatstmuldietaiTheand Wil be

.“ﬁ'v'enﬁ.”ﬁﬁrZLBFE“;@““E?@?E%@%W&@ ot Reolranfn Srbd ool o
vi r ol ogy; 1o cr 8Bftisylag fhe iespmbinarirvires coropisea nde e cmmantiyah s@b&ﬁeﬁcé@hm ques 10
' torature - she IOt (i ey i BHER BB BEBr ol ok oy or
Manual ; DNA Eﬁ@PQeA Bxaression bf thpantgarhelicitohn imuhe résponseldiveteded. )
Q1 onueot  eaeluie 3oy Sl vl s Shilh el ol é?. on
(B.. Harries & @’ theihgsi bysthe tesombinant dwsr T rei.".d:rnblnal‘lt)\nruE'uit’qﬁféfm”lilySll Vi rol ogy,
2nd Edithgn, VepiicdtofiddordpBtentbing Eée%l 5t cand & mal%nancy Raturally dS sdociated
: : w:th the pathogen in the host, .The pathogen may-be a pathogenic virus such
ey ag_‘ HIV, hepatilis virus and Ebola virus, a pathogenic bacteria. or parasite.
According to this embodiment, the immuno-stimulator may be any
: molecule that enhances the immunogenicity of the-antigen expressed by the
25 cell mfected by the recombinant virus. Preferably, the immuno-stimulator is a
. pytglégge,sllncludmg,; but not limited to interleukin-2, interleukin-8,:interfleukin-12,
- interf er on, A-inferferon, y-interferon, granulocyte colony stimulating factor,
g;gnuiocytg:macrpphage__c_o_Iony stimulating factor,-and combinations thereof.

L

30 . ... The cytokine may be administered into the host in a form of purified
. Dr@ﬁ%{n. Alternatively, the cytokine may be administered.in a form d_fr 3
- eXpression vector that expresses the coding sequencé of the-cytokine-upon
,.,.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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The foll owi ng exanples are provided to illustrate the pres%w%)?gt I on
Wit hout, however limiting the same thereto. 69 2.May 2006 057 '

PCT/ US02/ 35Wb2slddMPLES The foll owi ng procedures are described to
illustrate howto make a genetic vaccine of the present inF&ERUSBH3SAKaAI nst
vari ous pathogenic viruses. 5 The genetlc vacci ne i s based on an adenoviral
vector with nodified antigens derived fromthe pathogenic virus (e.g.

Ebol a Virus, Hep&@inte §0®tﬁalmtmede$ﬂdﬁ}§e ‘Boctes beesterhdeuldien aftgaRyi r al

backbone. Addi t dénovirus also carries. nultiple
genes encodi ng Cég:?ﬁﬂlgtr%nf:{"p% Ei]ﬂg&%q'”@%grﬁ?"ﬁ@me%éﬂé@YWé"Q"éhS

repli ;:a:j | 1(:)2 ![ ncéﬁ%’éh%ﬁﬂmbmiﬂmulatlbnré‘bmsaﬁe mmféd High levai of profctibr Ibt yt | t

i s note a gg@gﬁ | eni c viruses, bacteria

and par asi tes, béet%g%ﬁfsbtﬁ rd?ug{'%gﬂ:laggu%ﬁ%aqwef'ﬁoa“g‘? g'isﬁ%ﬁe!ﬁ)ﬁﬂffqd B the art

f ol | owi ng Si ni I'ﬂ Cb@'b@feﬂjammodematmbﬁtie hapmmblﬁmg@y\meygog{er Genetic

Vacci ne agai nst; i ment s 0 enetic vacci ne agai nst

Ebol a virus and et Iho 2iigh rt&’ﬁ‘neflﬁgﬁ{r "Ptﬁla’?f oﬁ) g?‘%’“@fés%ﬂqet%ﬁfylsﬁ\@fék al | as

follows. 20 1) Xﬁmtﬂte mdmbmaiwwmﬂadrhmidf@eﬁhﬂhé b\'ﬂbéﬂélslnfﬁﬁﬂﬁ%{a

~roteins The nodj tlhggtah,’%r& carr| ed, out using standard no ecuﬁ"a}/ genetlc

" mani pul ation technrques, eé%“ffé?e} P ERGeBbingns s admiuistersddmthepol yrrer ase
chain reaction F(l'h(aa)lmmﬁm'z'étmngl ycoprot eins of .Ebola virus are nodified to

produce t opti rral fo a virus vaccine. Two nodified fornms of

the GP pl’i(;)?EI ns are conésc(taﬁ{hqt&fné’ hﬁ\%oi"ﬁﬁﬁ’lbp(?‘ﬁteéﬁ of theimethagptessi ve and

b n}‘ gct i ous Imec eethechmay further emmprisef udim:nlﬁﬁérhgftd)tﬁé’ﬂds%ﬁla‘éfnw\(rf%{orrtﬂl\? h
t t t t

broduct | on"of - CHEeR S samd OSuErept Silusn sy as Hoter o) eaccteaty the

| mmunosuppr es s ireaembinzot (/E{)s the plewnﬂa oadivitis ﬁré?élﬁﬁw%%kﬁh&)ﬁc BIBSI‘PIBe

gl ycoprotein PLESY L§ gleete , revent the formation “of the

functional gl ycoﬁr %€§q HECteT teéﬂf?sﬁﬁfzé)‘? antigpnteApon trangfection, of ther aais Nat |

Acad Sc! IJ S. Ainta8p8st. 3602-7 (1996). In one formthe | munosuppr essi ve

pepti de region is_dg{g eted to prevent its function, and in the other form
the 35 . immunosupp quc{‘;%rdﬁgg ? PR Ok iRe APoveserabadiments obtheanethadsdtet roy it s

f unct | on, but- ﬁféﬂmlﬁ@j AR EEconhrdBYaddifterind lothY RO Boskbfid recombinant

- virus. to boost the immune response and/or to minimize neutrahzmg effects of
the host's immune system on the recombinant viruses,
20 -~ Optionally, the second recombinant virus comprises a second antigen-
‘sequence from a second pathogen that is different from the first ah'tigen
. sequence comprised in the first recombinant. vurus admlnlstered in the primary
.- immunization. Preferably, the second an‘ﬂgen sequence encodes the same
| ¢ typeof anugen as that encoded by the first antigen sequence but from a
- 25 - - different strain, serotype or subtype/clade of the'same pathogen -
R Altematlvely, the secornid antigen may be a dlfferent type of ant:gen compared
B to the first antlgen for example, the first antrgen being a surface protein and
- second antigen being.a core protein of the: same or different pathogen. .
| _ ‘Also according to any of the above embodsments of the methods, the
30 : - method may further comprise; admlmstenng to the host a viral vector prior to .
concurrently, or post the-administration of any'of the-above embodlment of the
- » recombinant virus to minimize neulralizing effects of the host's immune
system on the recombinant virus: Preferably, the viral vector is administered
~ postthe administration of the recombinant virus, a




retain its inmunogeni ci ty. These steps produce -effective anﬁﬁ ntigens
for the vaccine. The envel ope gl ycoproteins (GP).of thé Ebo are
synt hesi zedwe%3/skesi Ngl e precursor proteing ;and cl eaved into the tvvo
subunits (GP1' and GP2) 5 by.a:cellular enzyme (furin) dur PhYUsY2830rt .
Vol chkov, V.E., et al., Proc Natl Acad Sc! U S A, 95(10):5762-7 (1998).
Thi s proteol ytlc cl eavage is essential for the formatlon of the mature

gl ycoprotei ns and t hEhg ¥iayedorgnay bethelisiiveproperitor dEtheqeedngsinztit virde

e s ot B BLAARS S o B R SORE g o) o cr

into virions as triners (eac
li nked by a di s\erP@Retheaa@gmbumm.s aAyenetitalip modified Ad¥i o/ 72(8) : 6442- 7

(1998). The gl ycopr roteins exposed on
the viral nenbrane g@dﬂggpftheﬁagﬁeec\(drrﬁ% &BI"‘E‘SW O?P"rﬁ’ E@%’W@ virus entry
into host el | Snodified ¥rusitieat is aeifferant serofype Rt reedrasiharktrus. ey r al i zi ng
ant i bodi es. B @ C eav Bl te |.s .conposed of .five basic

ani no acid ‘res}g Bs” EE%E?E%& N@g ?@%e"&t'caﬂwqq'ﬂ?ﬁ%mmthe start
site of I t het oﬁbﬁvfraiaemtngsfthaawmtypﬁﬁ oEb]geaetvﬁawmoﬂiﬂﬁé%Bél?i\ﬁélﬂfeﬁﬂfo?a;/ﬁge site
is simlar to 0 uences found in coproteins of other
viruses, such as Rt @ﬁ&rtxﬁéﬁgg r SPErs: 5o MB%‘@GLV'S Yeed dhad

previ ous| y shomthetflsat[ot}m$ dnbebm:red)alsdlarcfmiﬂ@ﬁ I4Tbi Add R vithin th8dpelgSi ¢ am no

acid resifjpes cl eavage and render the gl ycoprotelns
non- functlonal wn%@%hmng, J.Y, et al., J. Virol66(2):865-74 (1992). To

‘destroy the infecti Feréxanyie, d!msre@bmbilnemﬁh@bi?s ¥ hdcUmbBlaERES @hitg the Tfive
basi ¢ am no acbg Bpﬁlbgﬂf 'JOESt he r@ eava site are deleted. Thi g del etion
25 is introduced i nto" Tha 'Ee8FLANIR(S apgoraNAmmIasimplater avile thiei\irat i on.

Al ternativel y, vedier naealsabe asetamisiant bﬂeﬁd\ﬂirﬁﬁ @%odﬂ&ﬂe%ﬁm@%r dfffbfontpeci fic
mut ati on resul gﬁ nportant feature

t f ot
of theEbol awi'r US%% g?ﬂgﬂ T{Rﬁgﬁ‘ﬂﬁﬁﬁ?@é&ﬂgﬁgaggﬁgwgt ﬁ%mhfpél(%gm‘\ldé& zed froma
single gdie, aAdboxds, Ad12 rmss(@@d%ﬁd%&ﬁh @eraﬁﬁéhﬁé'ﬁorgﬁlxeﬁgggaw (GP). The

two forns areg‘,ﬁ{;@%ted as afr ?t of an alternative ting event at
a sequence:. SEVEn St PeRILe tg% rapggenes apdi '”2032@9 mgnm&mmtvnéthet art site),
which is hi ghlgaocmaseﬁ'ue&fglmmgewfl W nchez,
A, et al., Prtgqml\% @ (f E AE\‘ i!92%y8 3602 d{%sgg@a)é Ste'aa S

synt hesi zed from g‘& Aft-ad R@z‘?‘?’“ﬁaﬁt'@ylamswpébmm ve

functions. TheElGBA SSwegkeditesineatledtioAMTAS r@ShibafhnTRYE y 2006 WO
03/ 038055 PCT/ e? (‘?35112 and |,€h§e| has |mmnosSppre§§%c\)/ogndf\%nctlons "The GP

i s synt héli zed! 15 andgep a9 -GRIre profeid)ds thepradiministescddd thenmicseven
uri di nes. Thl m—RNée@laﬂdrfﬂﬁb primary mjectlon The fevels 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 s
modlt” ed Ad5 whereas the wral vector is a genetically modified AAV, SV40
s vnrus retrovarus herpes simplex virus, Alpha virus, Venezuelaii' Equine
. Encephalltls (\/EE) virus or vaccinia virus, . The viral vector may.ormaynot .
- 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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causes a franme-shift and results in a translation of.the seg %gdl ng
frane that encodes the conplete transnenbrane gl ycoprotel n‘ 8&32%0 5 To
~prevent thewewsnisesi s of sGP, the RNA editiyng site is nodified from

- UUUUUWJ [SEQ ID NO 2] to UUCUUCW [SEQ ID NO 31. In the EENASIYIH2

~ equival ent sequence is AAAAAAA [SEQ ID NO 4] and AAGAAGAA [SEQ ID NO 5],
respectively. H@gn&g&l fi,cation acconplishes two things: (1) aI | nMRNAs
encode only the fegomigento the conrespidingdegionstirvintoher hdbhdigs shi ft); 10

and (2) UUUUUU e{eﬁﬂ@é@ﬂ@@;ﬁ}m@ﬁqgggﬁv&g% égg@{ animo acid resiaues as

UUCUUC [ SEQ I D Ng E[L revents qiiqdpoys bF‘Eﬁ‘{Sﬁ@ftthl ymer ase

sl'i pping at -t he"SEP Ieﬂ’"gﬁmhleﬁé’"bﬁ&pmwmmtheba%n@dﬂﬂhtthé)&%'esﬁ&? 4}9 woul d
~ cause del eti oronefof anethePE d Lhe frame Shifti The

mechani sm s of this nodifi ca(t)f?g% ?’@Q 6?“%93%08"%“10!@ Ashlﬁﬂed

modi f i cat i on mRyBer l?lh'PF'HHl!PSe“di&ﬂﬂXEDDNHearElSMtahMg tHESAGS ﬂlfé?lﬁhﬁi%;gafyg{_atl ng to
a del etion of tcbmjetgndw S). peptide located in

peptide noti f %Sm no acf?@&%ggﬁ@gjg\sﬁ}eﬂ ?#’Dﬁs Oi?g?rfo"ﬂ’% ef\s lovri igHigure
conserved in. Bt $hule xrciohpR-Aal 5185bmde6REucRl t@ﬂ'[)éoﬂeﬁ@f%‘%.\?ﬁba mtif in
the gl ycoprot ggg‘b%& qi Q(P%E{{d%% Qylruses that has £o be 20

i Munosuppr essi ve. 5inight shuite yeoter cao bepmbhigd4 ( 1992) ;
WIl, C, et aw'fhabeft shiuttie ve@wraharwﬁdaaa&i;aﬁ@io gé\‘lje_}@eb cn[}%%ﬂc%\tdsa' , Proc

Nat/ Acad® Srivyddigp- A- 84(1):237-40 (1987); Gatot Bi b/
Chem 273(21):12870-80 (1998); Denner, J., et al., J Acquir |mune Defic

. L
aet0ti oni's Rié.f,\ﬁ;’gj,%ﬁ?ﬁ@j@?p“ Z%f@agﬁ ehdirusheh BB RGN o no

" aci d' 590- 600) C“tyo tr enove | berdenedai entry intothetdatts ket i f i s *

reversed and B'IS%D@@esstmrﬂisﬁﬁ Ofvifud ant icity. It

I's believed thﬁbn&#& i%ﬂgw €3 gn'stl thgb?@ﬁ%@ggfﬁggﬁ%@@%ﬁﬁ 6{1333

i mrunosui)gr essgﬁ? hCU T OR 8¥ gaiization @Qﬂlbi@@mOﬂtheipegtoamaB@R@ﬁ ion. The

basi c. st +hat egyn stbtmﬁiiﬁﬂdub Tintd 0.8 d,in Fjgures 3A-3C. As
ptagails bR bl BRERETSE btk SLal A58t o

“illustrated i 3C, nodification
peptide (i9). %hh: 8@ %%@4@3@3'%%9@' R1g) @. Bxtp. Nad. lfl$9ﬂ¢®@$—ldah§ wld type

GP. Figure SBetthJ 9051l &% eletion of 'the IS
o ok Warol Boiaob 12268 ahl WA o) Mort L Skl O 5o

tid F t t he |
F’Eﬁe'r sgd anhg§%§?f’1caét%“§é%%3m§mm @n&iyre0 be aﬁméuaﬁ%ﬁéﬂf&? Wth
these modi fi chigh efiisienEPBingdingit Hig &'déﬁé’péﬁig?éw 9%@? &gner ated that are
e

gﬁ?u f ungpi ona%)qxs%g%t \Amm'runosuppr essi ve &) USF%@enat ural .
gem 0 oy s.apd ﬁﬁmowir@sjre@aptsemﬁé{)dem@rai‘e Ureklght Srmgner at e
~antigens in thirdivgc Weﬂﬁeﬁo@fﬁ éd@?n/Bf B! rﬁe\) 6% 9% T%Qf ?ng %&\Ri?jefﬁ:?eﬂt gell\él e
Ad5 attachment occurs at much Jower efmency through alternative pathways
involving interactions between the fiber and the MHC class I heavy chain
- o2 domain or between the penton and celiular integrins. Bergelson etal. ‘
25 . (1997) Science 275:1320-1 323 ‘ ' |
- The adenovirus fiber-can'be-divided into three domalns The '
consewed N-terminal tail contains the sequences: responsnble for assoc:atlon
.- with the penton base. ‘De Longetal./(1999) J. Ciin: Mlcroblof a7 3940. The
| ) rod-llke fiber shafts containis -number of repeats: ran‘ging from 610 23 form the
0 B sheets,- Davison et al, (1999)J. Virol 73 4513 “The C-termmal contams |
globular knob domains, which-both-fiber shaft and’ knob are lnvolved in the
primary receptor interactiori: - Huang etal. (1 996) J. V:rol 70 4502
- According to the prasent. invention, for example the f‘ber knob (I e,
. .the head) shaft, and/or penton base (ie;, the tail) i |n the backbone of §
35 ,.adenowrus type.5 can be replaced by the correspondmg reglon(s) of the
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5 DNA sequences of.the resulting altered GP genes. are conf| n‘? {9??6
sequence anal ysis. The nodified GP sequences are-then cl one asmi d

vect ors conveiosizgsONA el enent's necessary- f;or efficient 'eXBF'g’i’?{’%Z’Q of these
GPs in hostian. cells. Expression and correct |ocalization e 1 ular
menbrane is determned by transient transfections of Heta or 293 cells and
10. analyzed by Western blot and FACS, using polyclonal antibodies from
hyper i muni zed Eagiaae Femarenodrus serotyplr 58, m&daﬁgua@es beslimrbabel ed

wi th horse radi [l ores ent :ta respectively. 2)
Const ructi on- of émb@@ﬁ‘?ﬁfé%ﬁﬁr&“ﬁ (ALENE @Yg%ﬁ\ 6‘2?‘@95"?5!50@3@& s 15
t hat medi at e hi @bﬁnrsmetmmsntesepwesmenomésptohemmadmtains@fEB% fibetirEgisn. GPs The
vacci nes of the ti e a recopbi hant benign Vvirus to
carry ‘modi fied gﬁ%f?';ag) stﬂgp%ég dP%qu &Jé f%ertreglerko%%s i5SYEPPed Withihent i ng a
robust i nmiine defreapendigponesirorh haoBkoserolybé eEadeHaGin Gi@Ithe dndeni gn, vi rus
is 20 areplic enovi These vectors are an excell ent
iR ERAE 6 RFBPEL Braplr daiticomcin: i

choi ce for vaccl ne expressi adenovi r al

vectors direct high Fdrexmhpleptheaettongﬁﬁarewuﬁg%lr@ébntm,sgntp‘rdg\@n ngtrong

stinmulation of stem .Second, the antigen that they express is
processed and d‘H%eci %ﬂﬁﬁﬁ Jous Anfgenm Andler @o imaiupes petEnUIgr wWhitetthen i cs

!oaéI hogen- in}‘ lecthBdnereNlralve‘c'mrmagImyabI Qé;’ec@n’&bﬁtdn?ﬂ(éﬂeﬁ& HEEYmE O{tf‘“t in
i nduci n u ainst .infe and 1s conplete

| acki nggv\,ﬁgn convenﬂ%ﬁ%‘%r}g\/&é’ TG Ry %ﬁﬁ%ﬁ&t@gth%@aj&l@mm om d
~adenovi ral vectadesomnufseédlffdﬁendserbtype Q@lﬂ BdphAd4) A@QeAéfﬁf Md@@%ﬁégh 0

-anti gen- present L?&%%ro@ 8&5 Gene. Ther 6(5) : 845-5 81399)
Zhong, L., et a Pi"itﬁtﬂﬁ‘d??@'{%"f aohance exgressiongfithe Wansgenes . . | nt
J 30 Oncolld(4)pnd Hbréase LAMANogEMIRy o¥ the vaREINES.. To ThHIY GRNSeIEReR A1) | 1355- 63
(1997). Fourth %these ve é@;s cg ﬁa‘(ﬂa? i neered ta ‘carry i nmunoenhanci ng
cyt oki ne genes “E6°F YIS CHo &4 b¢ Pi‘i'stt‘g'edltqW%f'fﬁ@éﬁmlﬁM@engt-uraI ly
infect &% way GRifdargibbdesrietrelsufd t@eﬂ_fusmm,vm,me &R abek e the _
vacci ne may be__delive E%%ghrou h nasal ray or oraI I ngesti on. '

finally, the a&%’HB\F’f'}ﬂQ 9o caroyag @F:Ptl?ﬂit a'i"%l/@ﬁb@rci’ﬁglaﬂérmdlﬁefsebause t hey

_ I t rpecid d.g,A 200 35112
anh;\elg iogae‘nl 3:Zdaji_)§ Eié(;ruogeegs (@%Ag ?Oﬁrﬁ(\ﬁ%@%tﬂéﬁgé%;r&gﬂeh’ ﬁ{nl cal trials

for gene ther 357 %A%PWB@’Q&'FJGC“OH Th@ﬂevgts of aptibadyiagainst/est

100(9) : 2216- 26GFPLAA Bemdeblcd -5 Geod afibrthe Y gs,mgg@ r8(1):15-25 (1997);
Boucher, 'ﬁg% Hum Gene. Ther 5(5) 615 §' | ndeed, even |live
ve been 5! REE

Vi ruses I% thyd%Q%‘f'f"Pﬁd ﬁ'pq)\fetraax/bﬁ geedor preventjpnerent conmon
col ds. Thi s vetéaineasiisedSsd. OR tifY Sidyich tr@%tﬁt?ént'%ﬁéja&rﬂmﬁﬁbﬁ‘&t 6f§ﬁ‘e conpl ex
vectors t hat expr ess mul.tiple genes or re at or ani sSns of exanpl e,
. . -recombinant viruses of the present invenfion may be for either prophylact[c”
- . -or 'therapeutic’ purpose. -When provided prophylactically, the recombmant '
| - Mirus s provided in advance of any symptom.” The pmphylactac admlnrstratuon
- 25: . .of the recombinant virus servesto prevent or ameliorate any subsequent |
infection or disease. When prowded therapeutically, the recombinant virus is
.- provxded at (or after) the onset of a symptom of mfectlon or disease. Thus
the present |nventron may be-provided either prior to the antlc:pated exposure

_ to.a disease-causing agent or after the mmatlon cmd/or progressron of the
30 infection.or disease... : el :

- Itds noted that the innovative approaches of the 'p‘rese“n?t mventton may
E also be employed in the construction of cancer vacciries. "For example
sequences.encoding tumor-specmc antigens may substltute the antlgen
. sequence.encoding viral antigen in any of the- above embodlments of the
35 . recombmant virus. and methods of : usnng the same. EXpressmn of tumor— .
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the vector construct is used to express nultiple cytokines 2hg£)g%ﬁﬁ§th Ebol a
GP antigens in a single conplex vector to further enhance | ne
i nduct i on. WO olesssnati vely, antigens and- gytokines are placed in separate
vectors. This enables the manipulation of different conbi & ERY3PM2
cytoki nes and antigens by co-transduction (infection) with two or three
vectors. Constr ;) f the adenoviral vectors is diagramed in Figure 4.
The CcDNA encod%ﬁ%&@%n'ﬁg??ﬁ 'Eaﬁwgﬁhpﬁd@!i@i‘m&ciﬁnlmhﬂi‘@rdsﬁéﬁse%rd (El region)
of the. 15 adenbieventionge patentsikithen hcidddkl L ctor pLAd (Figure 4A |eft
si de), resul ting.ina shutt#g_vector pLA%?E%%ﬁ"C 'tf%"ﬁ'l?ﬂ@le BGP vector
contains the left - eng ofuprglionentnenhance thedraatmentopgimer Wigolhgft | ong
t erm nal repeat $etapgRicsapvémtRnad eReYy ackagj ng.signal. V. Cenes
. encodi ng cgtoki[ﬂgt% ‘%Hch as -|L-2 and f{@ﬁ“@%ﬁc‘%éﬁ@ﬁ?@a&ﬁqwmnﬁegi on of

the adenovirus VECEBIC YRGHFIPMNeorRs %Mtq@(paﬂaﬁ@rnuﬂﬁ’édofﬁmw‘ﬁv&ﬁ, S 1 ght

21

side), resultirigpravirg théiHEFd@ive, _ L2, 4. The pRAdIL ¢ontains the
ri ght end of tgb%t%ﬂ%%\'r/}ral ﬂgn[g&n%?ﬁ?rﬁg{%é@é%%q'%eﬁ?@% (freatmenteofni nal
repeats R-TR . TO.cons sah |a @ddision, itae medwids lof BRI inkBioFmaene only,

the shuttle velitiban jphAeHdB Iy ' _ W th appropriate restriction
de 'ﬁa%ﬁ&&'ﬁaﬂf%?ﬂhaﬁag&%ww%m@bemg| i gat ed

enzynes 25 ‘su s Xba 1. The fra

to ?n adgrra)vi_r-g%;%;éﬁiﬁsﬁgz‘é‘&ﬁ@m 'wmel-' tﬁ'@am%.rph}ggn&?e@&ﬂpovi ral
vector cdbvying bo ) | region and cytokime genes in
the E4 region, bﬁ@% BLAfdf EB'E'}Q%&@E_S gf%E%HFB‘?‘_"E&"QP@SlOM@anetBe@.zumd
ligated to the 5O T lugher qeapgigerharvestisg sdrugircin HdnosBIndr g dener at e
reconbi nant adsdmimistrationVea i.gat ector genonme i s transfected,
into 293 cells, e '_whiloch_ o&n‘?ie%to w‘giﬁgg{r\{@&_ ﬁg'ex'ﬁa’éﬁ@d-segmﬁnmﬂd/mmam he two -
adenoviral terffitfhasies @E@B@téh%ahﬂgea(ﬂ)ienedd@dftﬂdh@%&ﬁ@frﬁpt \i/igfgem i ous viral

particles. HunBytioASHy, : al...J Gen, Virol, * 59-72
(1977)), ;avai Irm;gtf e F’f« gfﬁ ?EQBAWJ CORPHE dsqpfingantibatiy arsmdodidsas. 35
iy 3056 1t e T st e Brddeh FHORE e 207 £
74 2 Ma VIR _ 2 suppl enent € i a
~ gene of?ladeno?%rg u éfhéiﬁﬁg%ﬁgeﬁﬁ8gﬁ§8% qniiécpﬁy ‘?ﬂ%@%@lﬁd-ﬁm inone. The -
final vector TEIOT A @hturber seasl Fodedph®b af vhGAa2- 01 Y. replicate in
in 293 cell svand"purifi'ecs Ey i fﬁ@@ﬁ??"_ﬁ%é’?l‘%‘ﬁd frors dirivhen méy be i de 5
gradients. Ti ?QW@'%@*TGG@@beﬁimﬁerswmérﬁim&t%rs%ﬁ hiflt@ quh[ﬁu i oa%s and

N i

ti n@oof thgel L ous: icle (ip) aft NEP588 OF g | s.
Dot or 1 et on e e0ef nfetdioR B e Ticlieh e peaniariavtion thevapButio Bt | n Vi L1 0

assay i s usedP¥ 8licinamaissive Enrimety againet the paBHbA 2bpdd Aigho By
. finameaissis &: ] . ;. {he post may

dev_gl oped in pes Heﬁ‘-ﬁﬁm’éﬂ a%ﬂfal\éﬁg_ (f\l'ln:en_seérur:rll- rﬂgwaegtse?i%r.ggti}(;%%%ilzbd%om
o t_he am_r_nal immq.nizeq ‘by_the recombinant virus may be used-as a prop'hylacﬁc

s _ p:r'ther_apeqti'c agent to treat a human or non-human animal ‘in-anticipation or
in th

1 the _gygpf :Qf i;lf_eg:t_ion of the. pathogen such as in‘th'e-'outbreék—o’f‘b’iblogical '
warfare. ' e o

e lt shouid be noted that modifications and changes ¢an-be made in the |
. DNA sequence of any of the above-described antigens and immuno- -

- ‘_;:.s,tirlnula‘t‘_c.)‘rs. included in the recombinant virus éndustiﬂ-maintaih“functibnél |

30 _equivaiengg of the mu_tanf. For example, wildtype codons for the above-
despri_bgq anttgens can.be replaced with codons that are preferred by the hoét
.to' pgimmqnizéd,g.g.,_a. human. Synthetic polynucleotide-can be méde to

_ ln_clqu‘g the preferred codons for the “humanized” antigens. Sucha

ntageous in that by using the preferred |

antigens expressed by the recombinant . -

hqnifnni;gﬁqq process may be adva
35 - codons, franslation efficiency of the
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ret'row ral vector system which Js based. on a Ml oney Murin '\|§ Jé‘ﬁiga Vi rus
system Vectors and packagi ng cel I s expressing GAG and PCL %r have

“been ext ensiygah)isgbar acterized. and are cognercially available A {)ackagl ng

15 vector construct that carries a p-gal actosidase gene as PGT/UE Br is
used. A novel vector construct expressing t‘he menbrane form of the Ebol a
virus GPis co-transfected wwth.the p-Gl reporter vector resulting in a

GA& P?H Egclkagvlﬁ@ cgelble SlgmfmanWM\@telmhtam Bﬁufrﬁdall nQ\é!sllﬁﬂh hyghet {éﬂrel@%f "2'0(” es
Wi e Ebol a s original envel ope protein

Det er mi nat i on o?lymrﬂp%n%%ﬂé‘%ﬁﬁlg@q@%"gr{??p Qﬁe%if'é@‘?ﬁ%%t PE©f e absverduct i on of
neutral i zi ng and¢ssieRdmuiantsall wﬁhlnmmkzioseﬁhme PRSP vEAdonY acci ne vectors
carrying the two @%@ﬁﬁgtp?"%d ste L@%ﬂfor their ability to induce an
i mrune response to t PR PIEs Qﬁg fhyersage gigestionoiigationand ver

Labor at ori &s; otletimptossisake cdmicihbstdn Btadnce With s Kﬁhﬁ#a'cﬁfrer's’b?t itute).

Speci fical ly, t i ng b titers and cytolytic | ynphocyt e
(CTL) activities Pﬁg?#t"isfi{ég@nﬁ \ﬁq?'ﬁ;@ @gg%mw%% "Ph@ﬁ?@@'@ﬁ%ﬂl detai andP vari ants
with and wit houwtt bareell Sndm'stobd@wemwarmj infHy £ BrRlif% fb rp?%]?l P 8-week

old mce are i cut aneou V\nth 105 i p of adenovi vectors
expressing GP \r/]g\?el%ﬁfe {%\Xf {Ypigsg ot ?Fr’ H'Q'Catﬂde?‘éﬂ’ﬁﬂﬂ@a' v&fhogjmofz (wWith IS

peptide spl | t adrdlogy)nraictobbjogenchoBediar t&l@lb@%ﬂﬁ%@o&ﬁﬂﬂﬁf @NAt %ﬁ " .
asphyxi at i on

_ respective) m ea “are sacrificed
-andpcerw cal dﬂhfﬁ&ﬁégﬁgﬂﬁgﬁﬁr&@“ﬁﬁ ”%%ﬂfel%‘mubdgtfhﬁlﬁe@twatlon and
_their bl ood andsaese@ smbrma@twmkaﬁwanfﬁﬁhh&% 5/1:\1:2 'L%@A‘S are

harvested. In di.tio are nock-vacci nated w and

“sacrificed 2 d: "’fgat'&P 'EECBC%A@WO@@"WH &HhiRi Glaveroed. )’i@’fgﬁi@}JOé‘BOtlﬁe om ni ce

|y ected wi th Shethosis (N Qi ud! NRSE At HebhaHRIORGE ! 1 ,ﬂgs{&soragg}dge sites of
the vector inje n are taken i xed, and stain t
solution to de?g nﬁgw&e"tt#@'twuw@nsawmapé Tednsiaion ¢B - H&mes&t&:%ﬂbgﬁlﬁl, I s at
various tisre- p@uéﬂt@utPé?ﬁtEdItiBB??C’ghEé}neﬁté? \ﬁr%ﬂi y,lg}{bagé‘g El/glui(g ning

isperformed to determ ne egree of us' i Mmune
cel I's (neut r ophields and /Ry 4. (Bﬁmmgeds)rmnocyt es etc.) at the site of the-

LD VS S AR 5 PR BB S o oo

has been descWitiful howenerdiniting the Bame theretoal ., Hurn Gene Ther. 6(7): 895- 903
(1995); Van Gnkel, F.W, et al., J Imune! 159(2):685-93 (1997).
Neutralizing activi ty of the sera is analyzed by nmonitoring the i nfectl ous
activity of the Ebola virus GP-pseudotyped retroviral vect or- (Wol - Lew s,
et al., J. Virol, 72(4):3155-60 , :
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15 (1998)) on HelLa cells after the vector has been incubat e?é)git g@o}éari ous
~serum concentrations. Expression of (3-galactosidase in in Y el l

| ysat es ser Wx03/03805an i ndi cator of the neukralizing activi tﬁ(ﬂﬁé ,gpe serum
(the lower the (3-gal activity, the nore EBO (3-Gal vectors M&5Hden
neutralized) and is neasured using a very sensitive fluorogenic substrate
(Galacto-Light kit J) and a 20 fluoresgence plate reader. Anti-GP
serumneutralized infection rates are c@ﬁ‘b@ kBSto infection rates in the
absence of serumand in the presence of nonGP activated serum Cytotoxic

| ynphocyt es (CTLS) ane lﬁift racted from nouse spleen as previously
described. Van G nkel ° B {9 pioceglures praessredrigdhusiraRshove igke)a 895- 903;
Dong; J.Y., et genetic vaoringasfehd presert APRnHdmadaild vadaal re mxed with a.
‘constant ngnberpaf eﬂe‘gached Lnb@P cells lrg%%%ﬂsgtvg&%ﬁ%ﬁo CVEEESs of

epi i helial” ori gi ool T ah RFFEds Rased W%@éﬁf@vﬂﬁlaect@ewﬁfmmodﬁiedyaht@an@n
unnodi fi ed Eboldarived fusm @k patabgaric vildatk S fector ..target cells of

10: 1, 3:1, an%%-% are usgcgqq %e c‘eﬁlgl(%gairl.:_sea)fmsag{;eI gﬁ’_l‘lgéla{tlgsgégﬁéﬁ'?gb}\ﬁt es, and
24 hour | at er - 35°0F9 My the afenavral baskbopenAdditionatlyttie reddmbafant he ef f ect or
CTLs and dead edembyirogalsbi@aRsGrli - . he. reqpi ning viable
(adherent) cel Lsc are gg}anti tated pg%/gﬂeg‘ éﬂﬁq:&¥§q?%ﬁ%%gio%gpﬁyl %i azol - 20-yl)
5. 5-Bi phenyl i arPaPEENlAdengvisus Besplcationvingempatenhhbut Stil mtavasaienbag) been

enpl oyed li0n deinésxtivig t he | ynphocytecytotoxic activity (Ni, J., et al., J
din Lab Anal- 1996;]10(1):42-52) '76 WD. 03/ 038057 2 May 2006 PCTI US02/ 35112
‘and conpares f avor ablSQIPY Rat genetis yaening againsd otfmy pathogésic orusel, sensi tivity,
reliability aribhckpiaeshd SaraditBRHs SO RARGH Laps of nultiple cytokines
5 and thei?/ effects on _lt5éheé effi cacy o?@ﬂgd'égﬁﬁ%'hggyéfg@m&gh'-”ﬁﬁeéﬁgrrent t he
effects of the VARG RiNlappioseduses destribedin dedails belovansfer to express the

i mmunoenhanci ng cyt oki nes, such as 1L2, IL4,.1L12, |INFy,. and GWCSF is
used. Initially, each cytokine is separately cloned or the 10 cytokines are
cl oned i n~various conbi nations into adenoviral vectors separate fromthe

vectors encoding ViGeHetRNidc3HSa oenhanci ng effects of - individual
cytoki nes or their conbinations ng-rr%qsétbmlﬁu%y co-infecting with a vector

encodi ng the cyt okiﬁ?@%‘fﬂemtﬁef Ul@cgeqetim\mccmb@gam_begg@g VB Shd MBRobd ters | of

serum ant i bodieftheftcBnSATRBH &k d&%r'g@e‘h C@fé}ﬂf?%g ime it takes to reach 15

effective titers in aninmal's 1nocu Shes ‘in conbination with
di fferent cytokine-expressing vectors. These experinents allow the

deter m rpgt i on1pf MRGLBEL mbARHARENRANCLNG Cyt OKi i nduce hi gher -l evels of
anti bodi es, shorten the 1 o] }? 09 4 % [CODIRIRIE t y agai nst
't he _

The modifications are caried out using standard molecular genetic
manipplation_ techniques, such as restriction enzyme digests and polymerase

_ | chain reaction (PCR). ' ' ‘ : *
25 The glycoproteins o_f Eboia virus are modified to produce the optimal |
antigen for Ebola virus vaccine. Two modified forms of the GP proteins are
- constructed to have inactivated immunosuppressive and infectibus

- mechanisms, but retai_n full natural antigenicity of the wild-type glycoproteins.
_The mRNA editing signal is deleted fo prevent the production of the sedeted
| 30 glycoproteip (sGP), which is immunosuppressive; and (2) the proteolytic
cleavage site of the glycoprotein precursor is deleted to prevent the formation
of the func;tional glycoproteins (GP1 and GP2), Sanchez, A, et al., Proc Natf “
Acap’ Sci U.S.'A.,QS(B):3602-T' {1996). In one form the immunosuppressive |
. pepti,de region is Qeleted to prevent its function, and in the other form, the

35 R immunosuppre‘ssive peptid_e motif is split in order to dest}oy its function, but
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Ebola virus. . 20 After determ ning the best- perform ng nmodified
variant, the extent that the imune response elicited. by |?Ma§{2@ﬁﬁanced

by, co-del i werog/ssps7 t he i nmunization sitegof vectors carr.
cytokines is analyzed; Interleukin-2, either by itself or¥¢ﬁg§a()&%{8ilﬁat i on.
with IL-4 or I'L-12, has. been dermnstrat ed to strongly enhance the

activation and proI i feration of cytotoxic 25 T-cells,, natural killer (NK)

cells. and B- cetetain lmAmhaﬂjgenﬁtW Thest ships ,pr@bbbﬁmm@bnd $8R%nligdR( 1) ;
- 105-15; Bruser Ut%r %"ﬁg , EurJ. Haemat 0L1992; 48(4); 221- 7, Jacobsen
S.E.,et al., Res fhmrﬁ b 1995 146(7-8):506-14; Wlf, S.F., et at, Res

| nmunol 1995 146( 7- mmaﬁa&pewpmtewewe)oﬂae Hbﬁlﬁlm@are syh&%rzééééﬂ)
633-7; CJGatraa Y., et

44(8 , .
al ., IntJ Canceré%@% %%'(%?fp @g@é’sté “éﬁg”bélﬂ't%@%%"dq;%no) | 995;
H4ST-5); 4816, bBeoMy b m“"mtﬁ‘ﬁ%&cg‘s’ﬁer o A NP ¢
o et AP by PN D o sy
S t B. E. , etfosthe, 1994 35
Adams. R B ot a em'ﬁa@gﬁgﬂmgg‘%w%(ﬁ)gé%se 63(%3&3 Se]&ﬁ%% CSF)77'. 2

May 2006 W O 0 P?Phd%bﬁe@d #t iﬂe’ﬁr usf fhe gleavagasiie. Bhrimature act s

h t
_gggre ;)p ages an(ﬂ;fﬁbbmﬁerm@%mmhd&?ﬁm&%ém rsi(%ilgg%gr&ﬁehg'%ec |on ot

1 111-9
oOPCT e 310 ernelirading] SO b oo 665 ket iaes diulidepons, Sackhsagh. Mkl Houeh
-Tsa Chih 77( 1Q) w@?z@e)(m@?)(qggfa)sfme ghesRstent o?@b&awgﬁ{ﬂx%'tﬂe ofiff are

i nj ected subcutaneously w m xturé of 5x104 | e seletted GP
vari ant vector P%@ﬂ%ﬁﬁmeﬂﬁﬂmewr%mmbmwuﬁam @ndrage respoagitie fokd- p- Gal ;

Ad- 112, Ad-1 L2}difefling Affad ér&fyllﬁ{b%osﬁ%ﬂé F'f‘hé’re%?@ﬁh@% Qg} oty (%63%123 ce from

each group are sacrificed and anal yzed at "Weeks as
~described i n EXBHANEING anipadigssi s of total 1gGis peforned using ELISA

neutralizing activife beassRKRSedtaos Bk BHBRSS dirl bl ARd ddy, Of EBO.

GP pseudotyped retroviral vector ant
activity is pequtﬂﬂ%dRBVRﬁrlﬁEﬁdDm é@BaérwfﬂmFdH ffdﬁlmemtaﬂhsrtmfgbe LnCaP

|1 t d | 4,
Covels of 15 vars e oy times HeroopAg hrofRdaPalg bl BERO b, i sa
using avail-abl the copperved pequensessipund inrglwopmteiasefithdriviresssaseaiyas inan

~di st hb ki ne,
br ovi 41 o P e nefplonl BB RS o) LY 86 A% b bl SRR GYE 01 o
del i ver edfusi ndel@itnnsaripoins mutations at there basmmrheycrdmesicﬂlestoan\bidch t he -
re analysed: ChABgeERREE ARARGorAdrs AL Rnctdi WSV BARY, LK oo

are analyzed
ai J Wrof 66(2): 865 74 (1992),
. To destroy the infective functions of the Ebola virus glycoprotein, the
. five basic amino. acid residues in the cleavagé site-are deleted; This deletlon
25 s mtroduced into the Ebola virus GP cDNA using PCR amplification. :
. -Alternatively, the cleavage site can be altered, such as by site specrﬂc
mutation resulting in elimination of cleavage.” IR
: Another rmportant feature of the. Eboia virus is that two forms of
--glycoprotelns are synthesized from a single'gene, & secreted from (sGP) and
- 30 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 Scr U.5.A.:93(8): 3602—
.,{1 996). The sGP is synthesized from un-edited mRNA and:fikely has®
35 - immunosuppressive functions. The GP is synt_hesrzed from an_ edited mRNA
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are tested in conbinations.- Four groups of 30 8- week=ol d m ce ar |nJ ect ed
subcut aneously Wth a m xture of 5x104l.p. of the selected @A%af

vector andWodB®asos7 p. of up to 3 sel ect edgcytokr ne- expressfr %&i ors (if
fewer than 3 cytokine vectors are used, .i.p:,counts are rraéﬂg'fls\r/?

Ad-p-Gal vector). Six 25 mice from each group are sacrificed at weeks 1, 2,
4, 8 and 16, ang &Eke&?’ ed as described above. To verify the robust and
reproduci bl e nafl IHOMYRIFRPressieTHREIons.0 The GRGR systhé st edafsin BH! i pl e

cyt oki nes i n di kfisdanRNARGE iRSeriidn ove is
reproduced in rﬁal:e)br ts.. Five Iigt;rcr)ttlj gﬁgﬁéE’r?i”e\:%%'eﬁﬁ%u?%&ﬁﬁgﬁgrﬁfmgbbr ts are
injected into tKESERAJRMAE Q“quhlfﬁ)'ﬁéi tansiatiion fob HHecssicond resdiml ame

conbi nati ons: t that &stodeSte &é@ﬁ&@em@%?%bggo@?t (ﬁ%)GP vector (2.5 x

105 ip ptug 7.5x105 fp of Ad-(3-Gal), vect or

conbi nations (2. 5x1U5PEVeRdigsiihesisi of sGPe teoRNAditRg tshe isGRodiRsd P6m ( 2: 5X105
i p), as descri bgduvgboMseqT rior to vaccination
(pre-immune ble %(g‘) 5 and%’m@%g@r E%@wﬁ%aégm&ﬁ)elﬁwm%@%bove 5
to 10 m of bld anf seqepgs om[ﬁwmm@pan@memw%étmob

a0 e Sy SRS e T - 0,10

of mce (see abl?&ﬁ% Because genes coO
mouse and rabHf grgagde anly th%GrE’o(@QUlbalenttbame i folnT AN e ARG SAFW | |

~have a nol0 5 i éadiyyaabyg to those proteins. However a
hi gh. degr ee of K)(UU Ug}{?g?gﬂ@gﬁ &ﬁ%ﬁ’é'ﬁe 708 ABiTYeGd fesidupeas and t hei r

receptors, an ‘F Iy é’ﬁ’;ﬂ but peventpthe m@bﬂlt%ﬁlfﬁ%é?%ﬁﬁ'&e%seﬂ her
hostian cytokig of equi val énc
necessary, spe ?g"snglségé@% %tbmvetﬁg%gr@dgﬁg h 8‘3’9‘?’@&9 Hag wapld CBESQ)bt ai ned’

and cl oned i nt 88lgfiRn @d@ﬁmfﬁalrldlmeauémnhes(»ajfrérhesﬁﬁtﬁ@eﬁfhe'rﬁé/c‘ﬁﬂh%sﬁ{‘ for
speci es-t ar get @qh@)ﬁ, t es. 6) Optimzing the efficiency
and rat es',l of admi ni sﬁg%rﬁ%ﬁ&d@@t'%xeigﬂgﬂ@%md ‘conductihg safety and

pat hogen 'ehal | enge %ﬂumreedlimtmomaprbermtcﬁiu@@@mt@fﬁe@do?aﬁﬂjs@co dGh 15

After determ nations of t t oki nes a t gens he
final versi onn#(()ar!m ?%E? ?/lg%%rh?{g %%{’%TE“%%PBP%%@ K'§XP@I@I'U9W@§@ in 63RAL. ex

reconbi nant -adEfdVi peatide motibamimbeddid/ 585-609TFbMptHRS Sle) Vi @h' nes and
anti gens 1780 dAHELd FNOTnMSt 00 B Nl St s s w1 e ysis i
i co and 20 renpstved nfiloviny i gﬁgrepy)fﬂ'rﬁg]ologmeh ‘adwditinrtbgui red to
gegerat ei. n?xrgmpmnsofcﬂnc?genmretrbﬁMBﬂah? hatgbfefeﬁgﬁc% n foBd ets of vacc: ne.
admi ni spg at i in and intravenous I'njection; ora
- ngesti o %muﬁH&J?)p?esssrve VRlRRsy k/aé +etal., FEBS Lett 305(3):181-4 (1992);
Will, C., etal, J. wro167(3) 1203 -10 (1993); Mrtam M., et al.; Proc Nat! Acad
. SciU.S.A. 84(1):237-40 (1987); Gatot, J.S., et al., J. Biol Chem
:273(21):12870-80 (1998); Denner, J., et al., J Acquir immune Defic Syndr
L Hum Retrovirol 12(5):442-50 (1996). First, a ten amino acid deletion'is ‘
mtroduced in the core region of the motif {between amino acrd 590-600)to
| remove its functron Second ‘each half of the motif is:reversed and dupircated
to destroy functron andi fncrease antlgenrcrty 't is believed that antibodies -
against the IS pepttde may inhibit the immunosuppressive function of the

e Ebola viruses dunng an infection. The basic strategy of this modification is
30 diagrammed in Figures 3A-3C. - '

25

_ As lllustrated in Figures 3A-3C, modificatiory of th"e o
~-immunosuppressive peptide (IS).is made on the GP2 gene. ‘Figure 3A
Hlustrates the wild'type GP.. Figure 3B Hlustrates GP with the 10 amino acid
deletion of the IS peptide.” Flgure 3c rllustrates the IS peptlde whrch is splft
- 35 7 reversed and duplrcated S : - : e
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and nasal sprays are conpared. For safety studies, dose escal ation
experinments in mce and rabbits are conducted until toxXi C|t§ %V%ﬂf’gerved or
25 until | ewalasnsssr tines the effective doge have been reai;gﬁ)g, IIy,
additional safety and pathogen chal enge experinents are C ﬁ

primates.. 2. Genetic Vaccine Against H V Specific enbodi nents of the

geneti c vacci nes ag%@% H V a d 30 nmethods of their construction are
described in detail 519 'BV\Q‘ ICligRg {HRia Yis glyeoprejsinscae dencraietdeati ve

adenoviral vacerss-Rgeidnst nbtluMnﬁBtos@pdV@eé veORG V) BBHPHB WfurfiCTNS02/ 35112

An ‘adenoviral vector, id@ RII1L2, was constructed to carry coding
sequences for Ali¥genisits of B JH??’%EWQWP%@F&WHQ"%WBWtozﬂﬁdem pr ot ei ns,

and i nt eri eukiptigént il thdvabdindset tha R ,Eéboc{ the HV
ant i gens %nd I L- g%nl S sepgr at el coﬁit%rS%I qﬁ&hg@ﬁroﬁotgggg‘;lﬁojcat ed in
r

di f ferent > egi ons, oPNAREauensgs Rbiherrasultingaltere lgﬂ%@‘egmnﬂtmetidtyl eved to be
able to ensureséﬂlﬁhcéﬁﬁﬁﬂr(]ms THERRMERILI SediBhbed A18 i AndifiholBERANd { he

i mmuno-stinmulator 1L-2 and enhance | nmunogeni CI nOVI ral
vacci ne. As shtﬁ%ﬁ‘Prﬁﬁont@%WQr{?%ﬁlealeﬂéﬁdt%?em@nﬁﬁ'@enhemm theseti on, this

adenovi ral 'veckpt i fostaall &xplostlh ahhbBet \d:aRANH IPRBlcollfBpuNe [ esponse

in aninmals against H'V 10 antigens enoviral “vector, Ad-E. T.R/IL2,
was const r uct efIENBIAAG s fetatndgedly transignt frensfections ebHels Omﬂietteﬁsjamd ng the

adenovi r g vacgi above.
Briefly, EcoRl/%?d?gﬁ%T% ﬁ?f@éﬁtjé}ﬁ? Bﬂﬁﬁfﬂ\?{{?ﬁ% s T HlO (HIV-1 or

CHTLV- 111 B,. 4 do@eimmypized sadine serumrsiaem)horwwamndzsyenmnm latidiatt y pe
envel ope gp160yf irbe l-BRApRrR1ab2 YRRyl deref i thds, | RS R o el Lo o o

full length-wild type Rev, was Insert regi on) of
t he adenoviral . gengage using a shuttle vector, resulting-in a shuttle

vector pLAd-E. 2‘§DR (dang%&,m], se%ﬁ guon-déﬁ-ct&,i % Ecoé!./_Xh.ol restriction

fragnment [SEQ I g encodi ng
IL-2 (wilh a dhatspedisiahighilevels ' he tﬁ&dﬁmlsivs EsGPg on 79 to

del ete the Xbal si te) was |nserted into E4 region of the adenoviral genone
using a shuttfe veétor, resulting in a shuttle vector ' pRAd- ORF6-1L2
(Figure 16B). DNA §eqwemmsmf¢iwpmgemtm\enma atflieel a Irbeotntfiddnt ba2sigh [ SEQ | D NO

151 i.s shown i oINS r?t%l

li nearized: um%ﬁ apB?oprl %nrlﬁgé't%rél %ﬁ%@%@ﬁﬂﬁggt%t o %H'hlngfnd EcoRl
and |i gat ed tcsoltuselmmmmﬁmecsgairrsethecﬁmmlnuss ThépadereediBnigrasiglis i ng in
the r ecom)l na'etreplﬁ’:gﬁo}f)défealve a%(eﬁc?wruAd Thesk vectore? &re an gxcellent choice for -

vaccrne expressron for several reasons. First, adenovrral vectors dlrect hrgh
levels of antlgen expresswn that provrdes strong strmulatlon of the immune

system Second the antlgen that they express is processed and displayed in
the transduced cetls ina way that mimics pathogen—rnfected cells _This phase
25 rs beI{eved to be very mportant ln mducmg cellular 1rnmumty against rnfected
: cells end is compietely iacking when conventronel vaccrnat:on .approaches
_are used Thlrd adenowral vectors mfect dendntlc cetls whrch are very potent
.i '_ antlgen presentmg cetls Dlao J et el Gene Ther 6(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 engmeered to carrx Jmmunoenhancing
' cytoklne genes to further boost rmmumty Frfth adenoviruses naturally infect '
amrvay and gut eprthelral cells in humans and therefore the vaccine may be
" delrvered through nasal spray or oral :ngestron And finally, the adenoviral
| 35 B _"'vectors of thrs snventron are safe because they are rephcatton-defectrve
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30 2) Ad-3C! ACAT300-G Anot her adenoviral vector, Ad-3C Erragﬁ@aﬂpg %
constructed to carry coding sequences for ‘multiple HV anti q cl ud| ng
a nodi fi ed wmus/o3g@p160) Wi th del etion of 4 e cl eavage site bet ween gpl20
and gp4l ‘and the cytosolic domain and Gag proteins, and tHFIEEs0aBs 2 r ent
cytokines (I1L-2 with 35 silent nmutation CTA‘to CTIT at ami no acid position
79 to delete the Xbal site, so 2 May 2006 WO 03/ 038057 PCT/ US02/ 35112

I NF-y, and GvC3mihave beea usachin high doses (HBDIoemH 197y d@&e)tzrh@hnwa\f/tng@tf%agens and

t he cytokines i 0, pronot ers '| ocat ed fferent

r egi o%s Iof thg% agenoﬁ} Sq{lggécg%lﬁeryﬁeggrddgmegﬁ] Jrgfﬂbétveetv@@(&)ﬁzmezabl e to
ensure ht[ gh I | €1R47);BglivnsB. atral. pHu:hQ?dhetmérB{ﬂ%-z?glig%f% greﬁk@ oL,

i mruno- st i nul atpr nmunogeni ci f

vacci ne. As shtg\ahﬁ ﬁr&é’?ﬁ’é’?fﬁ@%é&% 1994 br'ggeﬁ!d eulen fiver Vimseshdvedsaphi on, thi s

adenovi r als vecBaﬁelyILEsedGramﬂlEr?r&f‘w@'to Stetvbﬁt%oﬁtrﬁd?{]& u[mral Ah”g‘gaﬁgggsa
veet or

I n ani mal s agai nst %nt qur§ he adenovira
was const ructed usi SV;eL 0¢ f@‘éloééw%tﬁm!tﬁalsoweed toosstabilioh complek r uct i ng t he

adenovi r al -vaceecias tieg ekmets mig ed in detail above.
Briefly, the S@EL{F”CE f rlﬁl‘ﬁ]s HI ih}_ﬁleagegﬁ{eﬁ glF e@@ﬁ%}?ﬁecﬁarﬁ%%dlg x@ﬁ‘t?;egpIGO

(nucl eoti de posit PER 9‘8%6?9‘3{/\?@5?@#?6@1%“@& mymowtdseﬂ@tgt\h&l Bty epces

0%t 1 0n 17101 T i2r are (e oyt oarre: paurtirlnfdrostht fiRine Haldienas n- -

p03|t|on 101 12
| engt h (eécode%}aﬁglgtt‘fa& %’H‘QPB%E‘%@ Cyierdnasi ase p%éﬂ)m @b!éfa)te védterst raR, al ong with

the sequence canabldstige Mahigliati Lo the right end (E4
regi on) of theﬁrﬁ? enow raaf{El elé}fﬁ@ﬁlg&ﬁesrﬁ%oéﬂbﬂ%dw gf%cg? d@ﬂl’@%quence of

this nmodified Gy M‘?"@Bﬁf@?@[@ﬂ@nmtﬁ@e\tﬁﬁﬂomﬂd ‘that of the full
| ength Gag' [ SEQ | DAYRstrichbn of e ietlicd

gee gns ra ,CEIS 20_SEQ I D NG
18, Figure 4121_) re .shown in |gures 99 g Wtgrdy The These two
HV anti gens Sﬁe%qw @Qéd“@@iﬁﬂ@?tsbysdlmmmmoweﬁwn@m @ég:c)ﬁ )®f fhef €L T OV T al
spli ci ngi3lonoadésiy ch | Ci ng accept or
sites,.SA , and SA2 m@?@n@ﬁ%lﬁhé’gtsé e%tyget%ﬁ'{}\cﬁ &Hrﬁé‘\d?ﬂsﬂﬁ} resullinggene
fragnents.. a # dERyile vesorpLASEEAGR. mammeleweé&& ﬁta%%zthg%yde .a

retrovi.ral SD, etr.o SA sites,
SA4.. In thi seﬁﬁgﬁ%@%w@@ n%Hi? é a%toegdemneaenaam-m oney muri ne

| eukenia vi r udnq Neladenavical pd!lﬁaagmges@hgnpe&;@feg eﬁb@d}ﬁb W@@gs te (MMV nt

204-210): A and . .SAT. 4 sSite 568)
 CTGCTGCAG [ SE %%*EE%?]'“S%“@%#%PQ@M taeasieﬂenmawectohmu@the SA2, SA3
and SA4 2@SA1 uthe veetor WRAGFRJLRE 8A, right side), resulting in a shuttle vector

pRAdIL2 4. The pRAdILZ 4 contalns the right end of the adenowral genome _
mcludmg the nght long terminal repeats R-TR.
- To constriict an adenoviral vector: carrymg the GP gene only. the
‘ ,. " shutile vector pLAdIEBO GPis dlgested W|th appropnate restnctlon enzymes
25 -‘ such as Xba I, The fragment contalnlng the GP gene is Ilgated to an .
| adenoviral backbane and pRAd vector o o
" To construct an adenowral vector canymg both the GP gene in the E1
| region and cytoktne genes in the E4| reglon both pLAd/EBO-GP and pRAdILZ
4 ate linearized and lfgated to the backbone of the adenovnrus (F:gure 4B)
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 tetmmal repeats can rephcate and generate
" infectious viral partlc!es Human 293 cells (Graham et al . Gen V"rol 36:
59-72 (1977)), available froi the ATCC under Accessron No CRL1 573) has.
adenowrus E1a and E1b denes stably mtegrated in its genome The 293 cells
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t he sanme sequence was inserted into the nmultiple cloning 5|% %ﬁd oni ng
vect or pSP73 by using standard PCR nut agenesis. -As |IIustra i gure
37, SAL waswiowsassesel i mmedi ately downstreang f rom SD site, hgwfl. B%/ SA2,
SA3 and SA4. To test the levels of- expression of multiple genes Vi3'% he

SD/ SA 35 mechanl sm the GFP (green fluorescence protein) gene was inserted
bet ween 81i u% |2006 %D g?i,e)xﬁ F&ﬁ? PCT/ US02/ 35112 SD/ SA, and SA2, SA2 and
SA3, SA and SA4‘5 Rlginent gene;of aglegpvirus fgtbas beep delsted §om these

four sites is Xfe meaomacmesm&memmeeemgeihmgma@ §&dedhe | Nserted
into the clonlé:é,ﬁ ctor SO QAI. 2. 3 after SO/ SA1, and SA2, respectively. The

resulting 5 véeheh yv@%'“ﬁ&g‘@@@é&ﬂ'ﬁ PH“EtSmar%ﬁeelktheeﬁmwel veeihent

cont ai ni ng Et A@;Jampnfe@aggggge“s@@ BhiRbe Y evector,
resul ting én - ORF6- cnmv- EMACAT3 0 G (Fl gure 6@ r?ieut‘tlIeﬁ!!\)/@ct ors
capabl e of ex g TR 8F vasiass arardeterminadiyaeripldilgtignsvang conetingetfr ovi r al
SD/ SA  mechani stﬁemcoowmﬁdw fw)%?té#ﬁifé&oﬁ@?i?@é@lss”at egy. 10 Sequences
‘encoding nultiple i mMmuno-sti ators, including ITL-2 (with a silent

mut ation caused by:deletion.of Xba | site), INF-y, and GMCSF, were
inserted into B) regeRimphibher ARRMR\ SN BB eHSIc WG c@nshut t] e vector.

- These three i muno-stinulators are expresse om anot her CW
pronoter via a retroviral splicing-donor- (SD) and acceptor (SA) nechani sm
at 15 thrge splici ngnateBdhea “gé:dt émgsgq uttle vect or
produced is de5|gnat ed pLAd- :ﬁ: Fi 81‘%(? r117 h%%gurﬁéiae%éﬁg

'EmdCAT30- G and%‘l‘.@ﬂé@@%ﬂ@ed inrfemqnzetp thas/aayiap'ﬁwcqasaxalsd)ased;om Hction
enzymes such agbifalvedpe fé}lﬂn, Qfiruk N
~adenovirus (Figuré 4§e Brsesg m%ﬂ% M g%ﬁ%cﬁg@gnwoﬂ%&@%& 6ViIPAl vect or
Ad- 3C/ EmaCaT308¥8&m3 eﬂorsaodmacmlngaoelwemessm Ge@oarme?oaadmme made vector,
Ad- 3C/ EMACDT99pdarfse S}f@g, PO es for
multiple HV ant? gensn mh%t rai ne&%g&aﬁ%ﬂgﬁ% es&q%ﬁg

i ncl udi nd3a nowrdtereansgtnict ﬂ@pbﬁﬂewﬁlfgmmdaeegeme ashaereﬂoetewagleeml Ae and t he

cytopl asm c do th and Gag

proteins, and t reg\é&%o @e c?%@%%ﬁjf%ggs "2%"?“@“4&*%%\%%%%39 gﬁyﬁn CTA to

CTT ‘at ani no aco-tansfeitéd wmﬂr&ﬂeamb@’te& vebier sdgalting mid @AGLAGILY, and GMCSF)
H V nt| gens 30 and the_cytokines is

in the sane vect of th

separatel y con?‘?‘%?ﬁ"@% CE’{/'"}& B’ﬁﬂ" QPEG‘PE(?‘J?@EV ralvegtor patigig with #ha Bhda of t he
adenovi ral vectins GFlins®ad @8 itgoridisal bavel ofeth.be able to ensure high |evel
expr essi %l of bot h t he vi raI ant i gens anc the i nm]no-sti mJI ators ‘

4_) Determtnatlon of Wthh modn‘" ed GP anfigen Qrowdes better
roductlon of neutrahzm anfibodies in ammal model

The adenovnral vaccme vectors canymg the. two GP variants are tested
25 . :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
| | B GP vanants w:th and wuthout the 1S motif 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 deleted) GP vanant 2 (w:th 1S
peptide Spht and mverted) and B-Gaiactosndase {control vector), respectively.
' :._SIX mice from eech group are sacrificed (by CO, asphyxiation and cervical

- :dlslocatlon) at 1 2 4 8 and 16 weeks post-vaccmation and their. blood and
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and to enhance i nmunogeni ci ty of the adenoviral. vacclne ﬁt \2468
experinental data presented in the next section, . this adena VaA%ect or is
82 2 May 208¥0 0993867038057 PCTI US02/ 35112~ C.apabl e of elici tll; trong
hunoral | nmmune response in ani mal s against H'V antigens. ral
vect or, Ad-3C/ EmACAT99. T. R—G was constructed usi ng strategies simlar to

t hose for const ctnls%g b nOVI ral vaccines against 5 Ebola virus as
described in detafd ol ell"'lalf‘1 HOREB Big are owckwvacnindtad with salinai n, . pNL4- 3

t hat encodes Emﬂdgqatﬁﬂbeﬁmmdygqéteﬂg Méﬁ@&%@ﬁ%@#&g@b modified to
enco y

delete the sequencesF encodi ng the cl eavage site nucl eoti de at
posi tion 7736-7747) A "c"ﬁ%‘"@fﬁﬁa@mfbedomlﬁ -Galvecide dissne seotieisgain de at

Porl 1 ongt 68%?58?5?5'"”"'@%d?’"t‘?aﬂ"taﬁf@k%'? TP, R EL RS0ttt o Cf he®
right end {E4. SPlfipRipd QSermineth eaemramwgenbmtmramgd@ceameuééte vector.
fetroviral spl yg?‘?]‘?tgﬁéﬁé?‘ﬁ{ BESURIEEAE M 3HH00 o ShinomepeTorprbe. | -
spli cing accept®fetemaipg fhesgﬁgl‘w lnftilfntloﬁm varﬁtre imhuht tellsasihtiphipg,oduced 15
I s designated uence encodlng t he
nodi fi ed Env, and ol i iengt %&t%a%téﬁéc}q%\%t é'@fl’%?t‘l\l@eﬂ‘ﬁﬂ’- is shown in
Fl[ gure gﬁle[\lA and §ﬁl'arf63f&(¢$@lr@mﬂmals messah@j fdﬂidltaall@mgmg,{]?ag fromH Vv
~strain res an

SEflitoRidGsin #fﬂstﬁﬂo%r 9o B%)fdé% q980l7a5hashEAY plAd- 3C

respectively. 20 The shu e vec ors,
(Figure 178) drscabed.nan Ginkel, GV net alp phopGiss efhér@‘r)ragstsmf‘n@eel)yﬁes such as

‘Xba | and E t f the ad
325 0% £l Rl ALl Rl B L
Ad- 30/ EMACATOQOFthaRsergiis dndezedelchntoﬁhgjtﬁBanEcﬂ%u!s la%él\ﬁy'otﬁte@olaallglsh”

adenoviral . ve A was constructed to carry
codi ng. seque(r:%e %rﬁ%?vééﬁfWIo&n@J%H@Wﬁ el Mo, A4)A18560L4- 3. The

sequencel$r om(HlQSB)loeHelaa celpNftér hetvaeior RBEBEISS i de
position 6221- %(38%@{3\[9@ dified to delete he’nc@%sée%ﬁ#gﬁ‘gae@ﬂg%@ﬁ{ ng the Vi
~and V2. | oops at"p P&H 56’7‘975 rﬁ%ﬁl@ﬁldﬁﬁiém infeotrl calitysdtesseqesnce GGA.

73 T [ssﬁf?v'déndl‘f“‘fﬁ%%r O R PP o Bl R RGP meifette

si te. encoded lﬁ‘Ft'Ych hednore &EB41-BSisd vedtams havd bed dautiafdd gaﬁﬂ% m@&u% aa
cytosolic dOW%blﬁg%'\FeWQéhéﬂlle ﬁH&Jongc Shsdhtd (%%Ila}dtg-nlght kltYJ)gzg 2 83

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
o ’ prewously descnbed Van Ginksl, F.W., et ai.; Hirn Gene Ther 1995;
25 U B(7): 895-903; Dong, J.Y., etal., Hum Gene Ther1996 7(3) 31931, They are
| mixed thh a constant number of detached LnCaP cetls (prostate carcrnoma |
| " cells'of eplthelral origin) transduced with’ an adenovrral vector canymg an
a unmodified Ebola virus GP protern Ratios of effector target cells of 10:1, 3:1
N : _ and 1:1 are used. The cells are seeded rnto 96—well plates and 24 Hour later
30" all unattached cells {which include all of the affector CTLS and dead or dying
. LhCaP cells) are removed, and the remarnmg viablg (adherent) cells are
quantitated by the MTT (3-(4, 5- drmethylthlazol-20-yl) 2 S-drphenyl fefrazotium
) ’-l_'brom:de) cleavage assay. This assay has been employed ln detectrng the
g "Iymphocyte cytotoxic act:vrty (Ni, J;, et al., J Clin Lab Anal 1996; 10(1) 42—52)

1
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2 May 2006 WO 03/038057 PCT/ US02/ 35112 (AT99).- Along-with the seguences
encoding full length Rev' (R) and Tat (T), the nodified env 2 \M%V:ﬁwgerted
"into the | ak0ogosdeEL region) of the adenoyiral - genome usi, huttle
vector. DNA. sequence encoding the insert (EmV1, 2 AC AT. T %Jmstg a D NO
201 is shown in Figure 43. 5 Additionally, It-2 (with a silent nutation
caused by deletion of Xba | site, DNA SEQ ID NO 15) was inserted

downst r eam f r oY FRMPAES favembbiwith thegadioadiive aestiys e of senditivity, 2 ar e
expressed sepafggﬁj,tgaﬁagﬁé& CW pronoter via a retroviral splicing donor
(SD) and acceptor A) nechani smat two splicing acceptor sites, SAl and
SA2/ SA3. The shuttle vect or produced is 10 deS| gnat ed pLAd- E "AVl 2 AC
AT.T.R-112. (Fi gure 94 oTetals fiwid h a silent nutation
caused by deletion © X[ ' NASEQ TD NO 1% and Gagfrom : H V-1
strain BH? 0 (nt 1130dthe B pfficagy alic wadcimesrt ed into E4 region
of the adenoviral ..genone usi ng a shuttle vector. These two proteins are
expressed separ at ely 15 froma OW pronoter via a retroviral splicing donor
(SD) and accept or - (Braugment Heneffaetsef thewacplel aivegoamediatantgemiet es, SA1 and

SA2. Th hut t I Fi

She The, shut ot Bloreld 60 iRlpbav RN BALEHLE S IS, By 2o (7 ovre

| i neari zed usilhg-rapnd Gp-CAF és usestt rinitiallypeachngtokis lslsebdmlgmmwmrtﬁee

backb |, t h nbi t

aggnoelana vec‘{yt&kn]% %gﬁiaﬁ'\i%é N&"%"\sgéllor&”@%éhﬂ_ 53 r{og(gai V& °fse$9r R Il_ga?(et
th denovranathewectoos enobdingriel dnt Y. CrHcLith tRig effdethf 25 t

22$rye£:ogl ﬁgogl(}%l;nfﬁ q L en m,IHtﬁJ Eﬁebf}-lﬁ\e/ ant |g gsm?r&gm V-1 s retl n BH(iO

" The sequence f Yt GY19KiDes S”HGE Wﬁg‘f"séaﬁ% died iy qo-IMeRtG WY/ gpl 60

(nucl eot i de posctor encdaf¥y(h8 tH0kine Bat thdector2adyilgthevifigainsli Theleldy del eting

t he sequence od| cl eav e site of E v and i sertl n a Spey
restriction SI ti’géﬁﬁﬁﬁeec e, Saslvﬁg‘@is h‘f@ﬁ@'tl ﬁg i s shown in 30

gl gure n% araﬂfewm& titersmamd\ﬁlsnmlﬂtuﬁdl@d Wit tra&més:irEdorhlﬁﬁétﬁﬂl)wugf tlhe
adenovira ge S a shuttle vect resultin |nas uttle vector
pLAd- EMAC. T. R e’?% 5‘9?‘89%5”95%89 P{%‘Eﬁdorr@ﬁﬁ?:?xﬁ@"me&ﬁ%ﬁ AR ORF6- G | L2
(Fi gure 19B) wetetminiatereot w@nmmnaémmngmkm@mﬁdu@é hRReFB7SBS and
ligated to.the 861@ nﬁr%@ﬁ Xm 3006 WO 03/ 038057 PCT/ US02/ 35112 of the
adenovi r us - ( FiFglPedigspphonandie fdighq rht"P?r@"Pé’EQlﬁ'Eﬂ Wﬁr‘l‘?’"‘é!ﬂﬁ)ﬁ@%"&?r“%ctor

Ebola virus, . .

20 ‘ After detenmnlng the best—performlng modified GP variant, the extent
~ that the lmmune_ response elicited by it is enhanced__by.cofde!wery.tq the
~ immunization site of vectors carrying various cytokines is aﬁaiyzed-.- i
. ,‘_Inter‘leuk}n-2,‘eit_her by itself or in combination with IL-4 or IL-12, has been
- demggg__trated to strongly enhance theza'ct_ivaﬁqn and proliferation of cytotoxic
2'5' !chells,h,natura‘! killer (NK) cells and B-celfs. Michael, B.N., et al., Gell-lmmunol . -
q 994_;_1@8(1 );105-15; Bruserud, O., et al.,Eur J. Haematol 1992;48(4),221-7;
_' Jacobsen, ‘S'_,E‘.,:e_t, al., Res Immunol 1995;146(7-8).506-14; Wolf, S.F., et al,
- 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 in_crease_s- the permeability of. the blood vessel walls at the site
.. of its secretion (Chensue, S.W., et al., J Immunol 154(11):5969-76 (1996);
~ 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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' -anoth tor,
Ad-EmMAC. T.R NG I1 2. 6) Ad-E' ACN G /L2 5 Yet anot her_nggga% riﬁ%?ﬁ%’?& 0
. Ad-EmMAC. NG IL2, was constructed to carry codi ng s]eque c R 2

e o gt el sk, (nukese e pos! & on LSSt

t hat encodes full |ength Env/gp nu by deleting the
P Guoncos Kozalé sequencg)é Jate sRﬂle 18ngf Nglvm?l'a[roglrlgl Egv yand mse?tl ng
equences encodi 't
Z gpel restricti oﬁﬁ'saitt?sea Jcﬂﬁa@gm?@rﬂpéaees anchotheriprsfessio BSOS N@sétﬁ)%]‘ of the
ooyl Fal Seneg e BT e b b e BT o1 o
Sﬁigoélm&?:l NQ?E.O%PE?%? eaa B ﬂes@atglrﬁm)m-eﬁw(depwhwﬁs éﬁa(bj ng,:,lgﬁa@t ggr ?Oleﬁ)e
an
backbone  af t he: adeqaut 1o ORI BB HLE | g 1 n the ©
adenovi ru

nglé)?rgn?na Iaéleﬁow r 8 greuns 30%@% hiida sk hjectdd AbcERAGE: %p\glthTéG' L2 20

00 T/GIL2 was structed to
Yet another adempiire aF 5¥RP tlp%ﬁt £daik i Hl‘V—ﬂlOf@ier@ " BHLO.
carry codi ng seguences )}I s BF E%%aﬁ"iaﬂte‘f%qflaﬁw

/gpl60
The sequence fri§ffeloying \Sithm nAdaHGaDAdﬂlaﬂ WEQHLG‘% Ard"lt_lﬁ/g]Lﬁt”ﬁhVF%Emﬂ %pe
(nucl eoti de posid.ERPc8RB80-8150) was nodified by de ed g he 25 oytooelic
'encodlng the cleavage site and a 300 ntsequence encodi ng

domai n, but still i rﬁ:xmeﬁgameqcle@eepbwsd‘cm.dedlae,a%g,y; 1\Mgsli%\IA%desequence

f this i npert b shown in Figure t”gd
' |Onto the.left en reg;s%ﬁfhaﬂ E‘l‘?{'@plﬁéeﬁ@ﬂyﬁ'apfmmlﬂmfﬂmmi sing ® it
‘vector, result |E|M;‘3A meatralizing dotiviyeis besayd H%ﬂkﬁéﬁﬁfg%{ﬁe(ag %@ﬁl s ed

- F
pLAG- £t AC ATsoQ;tT res?&w Fﬁ"%?ﬁ%‘éé‘%ﬁé@Hejat@ds.tamdtane-emckbone of the
usi ng appr opr { St & rfaneetib b&1eekiRE b adiS oL O
o hagur) vy Biaricnees ymerégog% VO 03/%@@?‘%@#@8 192 vet
et FLAS Qggggw r% vecwggidi:né\@ neiuct afdleseribed v Brample 4o Leodls % coﬁleng
iggueﬁceésf or vamusomoemeefn the @'@ﬁim‘ér@fél aﬁﬁ f%d'ﬂy\éei_ﬁaiﬁffc,%g%w

fromd rain BH10 t hat enco es -
?ﬁﬂgfggﬁ de p05| i oﬁ%%g%%’ &1 %050 easesi thesaassays @rﬂlﬁtﬁgai)sh\u@ﬁvé'ennodl fied by

fe.ousmared f the
modi 1 od Env | Oy 5] T Soh Bt e S Rfiokhé roviing #FSAROMRt oq i nt o
nodi fied Env [ shown 1 n

| D NO. 24] |s
the left end (t%":t?e gépl@ﬁs}uogfgveﬁ@f sdelees ae[ivelge nising Adendgrus vectors and
how they correlate with the devetopment of the immune response,
' After the individual Cytokines 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%4, p. of the selected GP variant vector
and 5x10% |

20

Lp. 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-Gal vector) Six

‘mice from each group are sacnf ced at weeks 1,2,4,8 and 16, and analyzed
as descnbed above. ‘

25°

To venfy the robust and’ reproducible nature of the immurie response
to the GP vector and muitiple cytokines in dtfferent species, the experiment as
descnbed above is reproduced in rabbits. ‘Five | groups of six white New

. Zealand rabbits are-injected into the thigh muscle with one'of the following
- vector combinations: the. Ad-B-Gal vector (10%ip), the selected GP vector (2.5
ta : x10° ip-plus 7.5x10% ip of Ad-B-Gal), and three cytokine vector combinations
-+ {2.5x10° of each cytokine vector) pius the GP vector (2:5%10° ip), as described
- above. The ammals are bled 2 days prior to Vaccmatlon (pre-immune bleed)
and then according to the schedule described above. ‘5 to 10 ml- of blood will

30

35
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shuttle vector, resulting in a shuttle vectorpLAd- EAC (Fi gure 23A) . The DNA
seqguence encodi ng the nodified Env (EtAC) [SEQ FD NGO 10 24M

“inserted: |Wooﬁéssl)ﬂgl on of -the adenoviral‘ genome using a Spﬁ’%@ i/]gctor
resulting in shuttle vector pRAd- ORF6- EMAC (Figure 23B). RIEmAC and
pRAd- ORF6- EMAC were |inearized using apprepriate restriction enzynes and

ligated to the the a oVIi [ us Figure 4B), resulting in the
r econbi nant adggggﬁg?fe%r&eﬁ?'%\dﬂé‘m 'Seeﬂegmqgme)smﬁareaﬁw totgtpf- 2 Yet
anot her. adenovimica (sgeabove). Ad- Em V3m G | L-2, was constructed to carry
codi ng sequences fog nodi fied H V-1 EFV haV| n mul ti -3 ade V3 | oops and
Gag, and IL-2. SequBRtaHSe gREGHFIaer 2 %ﬁ%raélsgi inmouseand E, F, 20
and G wi t hi n Gabbiy mddefs, His\bobsuare&neth@mmrﬂmr@ Hifeths Wl hd ag{*);%“l in Figure

48, for d.ade 1, strain BH10) DNA sequence encodi n oop, nt 885-
992 [ SEQ PD Nd% é‘*ﬁ‘y(%g ma EeF?P"SPFP WHF%P%@'ES o ves figh degree of or G ade A

(HI V-1 strain H@ﬁ&t@ﬁéﬂ@b@%ﬁhﬁ%n%nﬁﬁ%@%%ﬁn@?éﬁ@iﬁ@ﬂréé%goﬂ?p nt

888-992 [SEQ I D 26 chosen For ade

92BR0O25WHO. om@‘éﬁgﬂ' ORI SP EREBH UsABIMasH othar hestianggkineSEQ | D Na
27], was chosein mit®inaicaten Rgh vt df et Mg P@Hé? ence
encodl ng V3 Io% nt 88%{198’5?g I\EI eﬁh aﬂeﬁ%ﬁl%was gaho)s Sé% ade E

(HIV-1 strain %éﬁﬁ@ﬁ@éme’w@(ﬂﬂdr@owg inta §i adeno@ed- 998 [ SEQ
ID NO 299, wamcwiosPRe pfstefi inehtibn fdilsHed siiaf t @ﬁ%’

sequence encodi ng V3 IocF))p, nt 888“?:) 2s < D@éé'dég ﬁ‘%’&@@g’% or
ciade G (H V-1 strain 1.92RU131.9) DNA sequence encodi ng V3 | oop, nt

1885-989 [ SEQ ldy NO_@lemd\ﬂfe SHISRY and RN h BEAKGARD FRCAERE aXg | 00PS

fromH YV ciade A’ C and (;were rgared Dy PCR rmra single
fragment- contai ni n&2 73 B SUyOIES IBOBN2LA[NUS02/ 35112

| oops. Priners for @lﬂé Q,gmbhﬁ(g@e;é/&l oops fromt he| r cognt e H V cl ades are
listed ip_ Figure 57. Since oop of HV Gade Bis already contained in

the backbone of H V-1 gpl20, the cloned V3 loops fromdade A C D E, F,

and G were '”Sert@@teﬁﬁétﬁﬁm?ﬁglt%s% (ﬁ:{fi& ovgwe':c}y%ﬁn%s%ﬁdﬁ%%rate a

process for, generatl ng the gat ed nu
subsequent . ¢i & H&'Vﬁe@n@f&mecmewe@m@m nopsiruniedi ﬂ'h&e c(g!m]ea-o of d ade B.

As 111 st at eGodomntfidi aforslinalGa B odi ng the

envel ope V3 | o@% reqgi on ro'r%aB g‘g%h{’%%ogﬁﬂ%ﬁgg Ees%ﬂ& i ndi vidual l'y

anplified by P QJ“§|"HQ t%rggieqe"oﬂSlﬂQEMQ& vestbrr Bese-tier pnalysis is niicessmdl i n .
20 rabbits are conducied to identify the lowest dose required to generate

,maximalleve!s.of immune responses. Different routes of vaccine. -~ -
_adminietration, such as intramuscular and intravenous injection, oral ingestion
and nasal sprays are compared. For safety studies, dose escaiation e
experiments in mice and rabbits are conducted until toxicity is observed or |
25  unti Ievels ten tames the effectlve dose have been reached. Finally, additionat -
. safety and pathogen chalienge expenments are conducted in primates. .

2. | Genefio Vaccine Against HIV | _ R
‘ . Specific embodiments of the genetic vaccines against HIV and
30 methode of their cons_truction are described in detail as follows.

N A _ Constmctlon of re .l.if;ation-oefective adenovirel Vecoines _e ainst HIV

N AdETREZ
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10 Figure.57. Paraneters for the PCR cycles are- t hes f:ol | ow n%éq denature
94 Cfor 1 min; annealing: 50 to 60 C for 30 sée; and- ext éné3o#0672 C for
"1 mn; foir._E_/O.ﬁé@éﬂﬂéB. 15 The PCR product ercoding V3 | oop g %R}g gade was
ligated with another using PCR For exar_rpl'e_;, t he PCR produ £ g’ﬁ Ot ng V3
| oops of dade A and C were m xed together, ligated and anplified by PCR

using the priners -as sho Ln Eigqure 24, procuding an A/C

fragment. Simlarl y%‘”%g@?&?ﬁe&g‘hw@?ﬁc %&%@"?tﬂ&éﬁ@é cggy codipgs of d ade

D and E was gesequenees mﬁmuﬂiplngﬂlmanﬁyé@ icladg %nvpfaq @ B&rﬁggﬁ@gﬁnt
crng a

and d ade F an riners 9 and 12 F| gure 2
fragment. Stil ﬂteﬁeﬂ EP%QPB e Smevesior. @F@r%&ﬁlgl Qﬁﬂ\e[bﬂiE a‘nﬂa@smtdle-wer e
ligated by PRiamspagtgly bm’tfcﬁledbgB?gﬁg{tﬁ@éﬂdclﬁgéry}ﬁ?jggégéﬂ ,%Mgﬁgf&g me—‘i& 5‘58%2?"

BanH sites The F/ G fr
and 25 futged ﬁfﬁﬁ"’%"ﬁ% V?%ageﬂﬂ%d%'@'BIbE"Q\{?dd@h@ﬁbleeoteneurmhﬂlghlIeﬁl ade sequence

ACDEFG (V3m). é’)mrejsslmrcﬁbetﬁmwrﬁ% énsQngdt e sequence,
the final PC% roduct encodj ﬁé m? tqd-tﬁgflr@{mdb G se@% Cg}l
restriction 'g‘égf%ﬁwmem@?of(ta@ adenqyital vaceinel, As 2howmblyr e- | i gat ed

head- to-tai |, espelidonl dtepRohe if MB%RL Bilibd, HiddBoRGAANGRRY YoM - The

DNA sequence encotg %e M was thén T nser I* the sequence
encodi ng V3 1 J6F%%F © 'éﬁﬁt@gﬁtrioﬁg QumE’@hﬂmwfeémfm“rmgnMMI Bl was
modi f i ed10 as . famkigenss. DNA sequence encodi ngEny (nt 5580-8150) from HV
strain BH10 (gl ad B) was nodified by a). deleting thesequence encodi ng
the cl eavage 35 si P@ a@ﬁf""’f@b‘ﬂ?ﬂﬂrﬁq E. TR/l maisicogstitictanubingstiatamss ( nt

5961-6161 @imila P / SPp2/ 35112
nucl eot | d)e 22 |rngnsgfﬂé%§§gfo830ns?m %QQ.% maﬁﬂ%ﬁggg%ﬂ%éﬁ% VUSR8 acid
sequence GAG ?gg@% ta'i@»l}o"ecﬁ“ﬁﬂhsﬁCDRhghmlhestmiehlffaghdeerﬁ Heap (V3'")

sequence at pesih IBPHO'IH!\ﬁ5B?HT@V‘i’IIEj)de‘éF§ %%Egs%fo?}glﬁ%%i%ﬁgfe gbgﬂ%age, ngg.”?l)r

sequencelgvmth a GPl. anchor sequencé encodi ng ¢

SWLLLLLL'SL SLL BpssersfildtyREenyaonamp 16D (fuldlengtegp ¢2@ and QM""”“‘@“@'“’ s modi fied
TVl Sty M T SRR el B DS e (o
" region) of thEdiaéAbieaseneMmbernoms usinga shittié Vectory estlting i £SHWA Ng i n a
s oo (5O CP 0BT e bl MR ERTER) Reretonst 1t o
enzymes and | lr%'ﬂ@d $Ef-)tllhé~ledé]<fscshewn in Figure 38. = o o
ZQ - The sequence encoding IL-2 (with a silent mutation CTA to CTT at
amino acid position 79 to delete the Xbal site) was inserted into E4 region of
~ the adenoviral'genome using a shuttle vector, resulting in a shuttle vector
- PRAd-ORF6-1L.2 (Figure 16B). DNA sequence encoding this mutated IL-2 (IL-
24X) [SEQ ID'NO: 15)is shown in Figure 39.
25 0 Both pLAd-E T.Rand pRAJ-OFRB-IL2 were !meanzed usmg .
appropriate restnctlon enzymes such as Xba | and EcoRI and l{gated to the
backbone of the adenowrus (Figure 4B), resultmg in the recombmant
~adenoviral vector Ad-E. T RAL2. :

30 2 Ad-sc/E'"zCAﬁ“#G
- Another adenoviral vector, Ad-3C/E"ACAT*™-G, was constructed to
' can'y codmg sequences for mulhple HIV antlgens includmg a 'modified Env
{gp160) with deletion of the cleavage site between gp120 and gp41 and the

‘cytosolic domain and’ Gag proteins, and three different cytokmes (It-2 with
35  silent mutat:on CTAto CTT at.amino acid position 79 to delete the Xbal site, -
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of the adenovirus (Figure 4B), resulting in the: reconbl nant ﬁ’ﬂ% raI
vector Ad-EmV3m G IL2.» 15 10) Shuttle Vectoor pkAd-E’ \Z’, O I hcrease
t he expres3vons/iisessl of the nulti-clade V34l oops, the seqi,@le;gg\o %Qﬁgdl ng
two repeats of V3m sequence (2xV3m constructed above) was Inserted into
t he sequence encoding the nodified Env déscribed in section 9) above. The
resulting shuttle vector is designated pLAd-El.2xV3m 20 and is shown in
Figure 26. 11) INim@ndSNeSt R shesaoriveriory Expresaign of theddlViantigensiang t he Pr 55

Gag protein Caﬂ}]etlf?fto%feg?sséé?%rdt&?Qontpdflfed‘ﬂggt‘cﬁﬁ&@lts lo®h &t 3l oret1ddfbhs P22CA

P7NC, and p6; 1/MA telrn renalns assocl a Aher si de
of the lipid eﬁfﬁéeegenmaabvqstmiy's"mardesngpmbelmfed fodiecatiter teeeshie liigly  of

envel ope to t h%vé!l'éxﬁoesgi% ok Bofithe' \?%_'Eﬁﬁﬁﬁs %8%&1 fhrinodd Jrnulgrjgrts Iy uses

contains a maj or region 'S reqwre |c i ent
viral rephicat em‘mnandnmanmge@iaay pf b wctenovival vacEines Petshdan &yobt ai ned

| pl I cat es tha& ?5@%@%’?\%&3%&%&?@@tBiS%!&Qﬂ!%?V@ g | buted 30

si gni ficantly f e speC| response 1 n pro {i%h in pepti de
mappi ng. exper i gangble. of Ricitingistrapgthoamtonal irpmeeenespnmea:ntanunals afaisst HIV V
structural prog,e’ Bgs.are expressed by the reconbinant virusto elicit

- specific gponse to HHV infection. Further, these structure proteins
can be m)dl f i ed toTheEﬂendaraivectgnaU-amﬁT‘A(dﬂ %G gvas donetrirditdll ggd@0 si gnal

gg-l?-} Iugngg‘@ 5?2;&% egie sumggte %ose for construc% na/?l}/e a&novnye?vggc/ln%%%%gést

_ ?t ??‘ga?t g?a?g?@mﬁmﬁimﬁﬁ@iligam@gg‘%%mgmb?ﬁqmcmeMﬁ; t ?ﬁga

at gat c uence es the on o ese
ot Seer Tl af B TR RRERs ERER  BlrebRaRelbp B0 Eb U -
gemgr ggg | gnc hrodifiey batukete thesseguendss dncddigp thke dépagaed(REKR BERI|M encoded
t %/at t cat aat g[o\lqé%c g@ SFREayJuslrgtioe athpsiien 410171 (Rkanddbe £Ylesdtagt gaat agagt t

agg cagggat atdonameef 100 fgihd bedy Areagh (trceea by aodaaERIR pokiflod NesEecr et ed
form of the I-%% PrOtﬁQFn uch nodi fied HV struﬁllural rotein is
“ rendered menb I8 ng witg dhe grausnes epfadingrefu I'qy'gﬁ'h AgdRsartedt he

body's 10 i-mmmensHgtitemd (EmmmdﬁklmhbnMQ%m@@Qﬁ@ésﬁutﬂyv&t&tronger
i mmunogenicity to the nutant antigen t he native antlaen whi ch are

trapped i ntracd4 apaiange ohtrisTBoditied E%‘h(ﬁ Mﬂ@b‘ﬁ@r@ﬁ@ew of¥@prdcted to
encode the prqaﬁemefumgme&@[sm PO: 1PPAmi WtiPdduefice 6ARICH B three

- di fferent forns: natura
20 SEQID NO: 18 Figure 41B ) are shown in Figures 40 and 41A. respectively.
These two HIV antigens are expressed separately from a CMV.
promoter via a retroviral splicing donor {SD) and acceptor (SA) mechanism at
two sphcmg acceptor sites, .SAq, and SAz To faculltate efﬁment clonmg of
o '__vanous gene fragments a c{omng vector SD/SA1 2.3 was constructed fo
25 'tnclude a retrov;ral SD s:te and muitlple retrovnral 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 thelr sequences are shown below
SD sute (MMLV nt 204—21 0) AGGTAAG [SEQ ID NO 72], and
_ SA1.4 sne (MMLV nt 560-568) CTGCTGCAG [SEQ ID NO: 73]
30 Each of the SD sﬁe and the SA1, SAz, SAa and SA4 (SA1.4) Sttes whfch share
| the same sequence was mserted lnto the multlple c[omng 31te of a clomng
o vector pSP73 by usmg standard PCR mutagenesns As lllustnated ll'l Flgure
| 37, SA1 was mserted mmed:ately dOWnstream from SD sxte followed by SA,,
) _ K SA3 and SA4 To test the ieve!s of expressmn of multcpie genes vna the SD/SA
35 mechanlsm the GFP (green fluorescence protein) gene was Inserted between
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food 7/ P24 in
creted form and ‘menbrane bound form DNA sequenceggig
tlﬁef?m]eesr?orrrs [SEQ I D NOs: 34-36] are shoewn ih Figure 50A (Corresponding

GushEe ¢ dpErisSo2R3FD
o0 aci dWwe s [SEQ ID NOs: 37-39], #Figure 50B) andpifiSoz
?rrnsgrted into E4 region of the adenoviral. 'genome using a shuttle vector,

resulting in shuttle vector pRAd- ORF6- pl 7/ 24 20 (natural form Figure 27A)

d pRAd- ORF6- p17/ 24NB
RAd- ORF6- p17/ for Lgure 27B), an

E)manbrane- EoUn?‘?@%ﬁ]&ﬁg és\ﬁ’r Zfﬂe) g@b@@t Avep)d afterrsifa. sgiﬁ,rA@hcgfrgfs gﬁ; rllgn
‘the three for meeXp&Egoh eveBsin thdsedBlir sHe8 isSTtENE:4 N Fi gure (c p

' [ - Figure 518) and were each
am no acid sequence | D NOs: 43- 25 45
inserted into E4 re?ﬂ%s‘o UGNGES gRRAGINg; F AICA g&f@dﬁ%pwsrmgsatedmotﬂee vect or,

8A)
S5 1 e oanhs s, S0

( menbr ane- oundef; jogsied wigdeo é%@éﬁtqlaediy\efrayﬁmr&emmgiggs of p24 in
re
'E2&?ELSﬁnL?LS’E;%?%?a:?.%%%%@ﬁéﬂd*?@%a%ﬁﬁﬁ@sﬁ% T
‘were each i nsePRAE-ORITG Y- ESATAT VB (Elgerteaﬂmt).o%ume ve&@&%ﬁ?t%lgt%tpgl af orm
vect or

Foure 208 . 1 E’Aﬁ@ﬁfz‘%b%é@%@% b EoWBR 11 dicgairevioh SP/SA and

pRAd- ORF6- p24weehmmmeebmmdctedruem ?nAegsureegﬁ% ’L\&eiﬁﬁfiléﬁ'e& Oeg 2 May
an

const ructed above conBEOoE BIGGLMTI IoHAr Ribueiom, akinsol Ganhat e a
t e just a

wi de variety o# siestomutatioardausetignestbtion! of WAL &hs), g@f a‘;@ %m@qve%

f ew exanpl es o orrbl ngnt adenoviral vect

Ad- E" . 2xV3" F‘%@l\}ﬁ"g e #anovii geperae upiag eshuttievettoon of a .

r econbi nant - adﬁmselthree rmmﬁb@f m&ﬁﬁ:@@'er‘égexﬂ%béd Eé’p{é}\éwg,%?ﬁ Qﬂ,&ﬂ]‘%g;,\w@ copi e

of multi-clad f\'_ﬁ {?oo%s ind‘reﬁ 7/ p24 i n nmenbran A et or Shown

ULl Ust r at ed- i P GGF ¥'8 %KoM §ehcmgmnerr{gsgawm:(c’g? a!rﬂsé\})lgcl‘%c mett or

;:n Flrgur2$5C)263Net?mslplr?mb Ourgk%%% Fé gjﬂg(bgl lJ?ftFrlect |r(5’ﬁ° ﬁ? nmes and

I : g;t ed to thé g%m?é 'é? ‘?‘ﬁéF'ga'ﬂéﬁm}rus resul t| ng in the reconbi nant

adenoviral  vector AdtFERANGHER “6%@%&1@?%@%&%&%%@% zle7NB_ Fi guree

31A-B illustrate the construction of "a
using appropriate restriction enzymes such as Xba ! and EcoRl and ligated o

the backbone of the aderiovirus (Figure 4B), resultlng in the recombinant
20 adenoviral vector Ad-3C/EmACﬁTGOO

3) 'A‘d-ac/EmAcAT"-" TRG |
" Yetanother adenoviral vector Ad-3CfE"‘ACAT99 T.R-G, was
_ ' constructed to carry coding sequences for muItupIe HIV antlgens from ‘straiin
25" - pNL4-3 (Accessron No: M19921) mcludrng a modrf ed Env (gp160 with -
" deletion 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 .
"30 o 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
o 'hsgh level expressron of both the wral antlgens and the lmmuno—strmulators
'VI'and to enkance 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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vector encoding nodi fied Env containing two copires of nulti 'ijladﬁl 3 | oops
and pl7 in nmenbrane-bound form As illustrated i'n Fi gures 3% K 8 Ad 20

E ":2xV3' (Wertgiebswsof the vector shown in‘Rigure 26) and p?éqlmgo?ﬁg 7MB
(details of the vector shown in Figure 28C) were |inearized using ECoR and
Xbal restriction enzynes and ligated to the backbone of theadenoviros,

resulting in th is: denoviral vector Ad-Em 2xV3m pl7MB. 25 14) Ad
E " 2XV3" sz4ws@%‘?a§’%?5e?§é"§i§ﬁé %‘??Wq Q@t?@“’mé resRease in@niroals efaiastiHizonbi nant

adenoviral vecéanligessicodi ng nodi fi ed Env containing two copies of
mul ti-ciade V3 I.oopsTh an 24.in. menbrane- bouggd form As illustrated in
Fi gures 32A-13, pLAd- %?é BEPRAISHE "ARET V.ER-6r wah oomstrsctefugiuge 26)

and pRAd- ORF6- pvteid sihikatia it dse b ‘ in Figure 29C) were

| negri zedcUsi C(;.R| SN t xmﬁ%%@?ﬁ"@%%%%@ﬁ@@' 5‘?‘1‘5?"%5@3?@8t to the
backbone of the B scribesin (detail @bpye. t Brieflyctho mbguemot foeeAIVd ral vect or
Ad- E' ". 2xV3m p 2t pNIZ)-3 At Bac - TAP 17/ 2 90" WD

03/ 038057 2 May. % 6. PCT) UESE@%@%B@@%SH&P%H@#?a-%éﬁ@ WaShcl udi ng
Tai | (nt 5189- SHYHEdindlelrte the seavenres EROYYing theradddgs siteaehcdddd®yas
nodi fi ed by a) rielefid ' . ' he clegvage site (nt

7101- 7112) y b§ defet c-é;F‘&Fﬁgﬁ-gﬁ%@fﬁ}g@@?@?&ﬁ%@ﬁﬁ_8%%@) efa,qg?geﬁi R¥erting

nucl eoti de seqd&FeRt PaEitionBAST-§E&9) limleNgth, Snd tikntdieig witEas@snaid no aci d
sequence IBAG [ 8h&ddi raiChad rd. | opies, Qof the nulti-d ade
V3 | oop (2xV3rr)t se]@ewﬂengtai Egé?ate‘:/'o%zﬁrﬁddg@?%m'gﬁ%aﬁ‘cﬁﬁﬂﬁi iBggriey intRe
cytosol i ¢ domalf BNt 200 (Ehiegionhef the adandvimbydnotenasagesstiie viegreot | de at
posi tion 7850-8150) ThédAn&RY encodi this nodified Env [SEQ I D NO
52] (the ‘amino aci%l sequence g%@%%ﬁgggé’gﬁq%%at%ﬁo@@ EMYure 538) is
shown in Fi gur BrOSWer visa refepyiralispkisingdorian (8D} 4l dcebptoe®A) hidchakiggizpn) of the

adenovi ral genpma: & : A or ul.ting in a shuffle
vect or . pLAd- Ep_1ACA%'8i8.§ 5‘3‘\3?3*}%@1"55%%“@ §E%o e %’EK’&-"EFEQUNPQQ@@ (VAam T
and pRAd-'6RF6- 5 HiPFignated PRAUGINEC AT 7TBR-GRFiguid TB)2DNRESh QS A RBERGPT | at
restriction e ; j to the 5 backbone of the adenoVirus
(Figure 4B), p@é%’@gﬁ# gﬁiﬁ’ﬂé%%?%é'%Qi’efﬁgﬂ'lpdﬂo-‘v@dismhom' in
- Ad- EmMACAT300. ﬁm‘“"z'/wl”’ﬂ“ﬂ""‘f’M-SWC%M%Q'I@@@%QK{Q%VWB BOt;’I
pLAd- ELACAT30 \Vi ' . and pRAd- ORF6 20 igure 27C
were |ineari Z%&%S@%J% g%&ﬁa?i?$%§hﬁ’%ﬁ'ﬁﬁure§ﬁzm 418pd ligated to the
backbone of t respedttivedyi rus (Figure 4B), resulting. .in. the. reconbinant

adenovi r% vect or %«A EgA T300. 2xV3"' . T./ pl 7/ 24NB.
- % [heshutlle vectors, pRAJ-E"ACAT™.T.R -G and pLAd-3C (Figure

17B) were linearized using appropriate restriction enzymes such as Xba 1 and
EcoRl and ligated fo the backbone of the adenovirus (Fi'gure'4B),'resulting m
the recombinant adenovira! vector Ad-3C/E™ ACAT® T.R-G. =

25 &) AETAV,, AC AR TRALZGIL? L
T Yet another adenoviral vector, Ad-E™AV, , AC AT”.TLR!G-.ILE, ZWas
- caonstructed 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
. todelete the cleavage site.encoded by nucieotide at pasition 7736-7747 (AC)

- 30

.- and the 33-aa cytosolic domain encoded by nucleotide at position 8687-8785
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17) .. Ad-E "ACQr' 09. 2xV3"' . T.R/p 17/ 24sec 25 DNA sequence en Wﬁnv :
~(including Tatl (nt 5189-5403), Revl (nt 5328-5403),.Tat2 % 9) and
Rev2 (7734- 8@&)gssdstom H V strain BHIO was/ nodified by a) deleting the,
sequence encoding the cleavage site (nt. 7101-7112); b) del®&tY¥R§2¥11And V2
| oops (nt 5961-6161) and inserting nucleotide sequence GGA GCT GGT [ SE. Q

I D NO 12] that: @ig&es am no 30 acid sequence GAG [ SEQ ID NGO 13]; c)
inserting two (,(3131 B99 Vi tha geapencgsplicodiBy fuldengti2 Re8 () arelist (T)e tat

posi tion nt. 65%gEsdifle i WY PC. i,Lh of 33 am no acids
in length (nt 8687-878’g))vf’&qolﬂl§éd§gg'3}2?§ee'eﬁeetr’?§3§}' ﬁ%g"?'ﬁiq’gl ePP‘@F??Env [SEQ I D
NO 54] (the arBefiemgipingfeshubiecvectsr. DNisetudnse ShEpdid tN®ildert Fi gure 54B) is

shown in Fi gur e=®sAA, = May. 2006 WO 03/ 038057- PCT/ US02/ 35112
inserted into ?ﬁeﬂﬁéfﬁt@@#&?ggéé%@n%igpSSH‘@"HH@EUW‘F%I génone using a
shuttle ‘ector, reddtitionallyi h-2xwith atdilbet MeRtoT callsbd bEHAGAS? p3mT. R
(Figure 34). B maﬁ T3Q0. 2xv3m T. R and pRAd- ORF6-pl7/24sec. (Figure
27B) were Iinegﬁt?’ze ggﬁn@ hi@'p%gWﬁéqst?”?géipwpﬁtﬁa@hfr@ﬁiwd@ﬁdenV-gat ed to
the 5 backbonBoth‘-thehmtﬂiﬁﬂrﬁmiandSL'-QErQuk;ﬂe%,sebg%[%} ( '(EMg,h_e r econbi nant
adenovi r al vecE r d%%—%lCATQQ. ZXVSm%}I%/ pl7/24sec. 1 g Aéi- " ACA7' 9 1 2XV3m
T.R'p 17/ 24vB BOTIEPLRN2 B FREFRG Qanar{SR) and 2nseptogiBA) amerhpRiam 8RF6 10
pl7/ 24NVB (Fi guiver SliGhg aecaptonsites) iS4 &fd SH, 1A, 2 e EatbEShih&l4i@n enzymes
and Iigagﬁd to,the a?ej:f bo@%g,of' thﬁadenof%sn?%?’gﬂ@%"ﬁ%g’%égﬁdt'?ng in the
reconbi ndft addFd pidﬂég' AV AEAATAIR Fior8ent9AR/ pi 7/ 24MB.  19)

“Ad- E"' ACAT 00. 2xV3"g : t_bQdes i , I.sppt.-data i ndicate
that specific re 'Qn%d[{gﬁc fﬂh%ﬂe‘éggm ?gﬁgﬁgﬁ%@%p@& ”s%ag?iﬁﬁt’%‘g'ﬂ{ﬁ%? es in
eliciting CTL ’ﬁ‘g g BNARSER IDANOS 15) and Gag Fomvidivil stimin BHeO@tiinal vect ors of
t he present i masot DRA. ey Ut ; LGl or ion, of pl7MA and
_p24CR by the 'adenE)vi raslggé%f‘?r' ,W%)\Rlé,ﬁ Ige(%gﬁ@g%r%@g? ﬁg%ﬁﬁé’eﬂ?‘ﬂ ase (PI,
DNA SEQ | D NOY9eEMepisgigrasuiiie veztiraihese i piolsEQ ardePessed, sepagitdlg 55B)

from theipot ripgh QTM pRImbtevidh Pecsm%lg&ﬁ%ﬁq g&@?gﬁ@f?rid;atq%ggﬁogfg&)on

downstream from t he sequence encodi ng el
pRAd- ORF6- G. PIM§ahRgisReatdwy spiiingiacceptor sitesdSAnartd 845 eThedhutteagcaid Pl are
expressed sep f@&&%&'i_(ﬁ m g € ia.a retroviral . splicing donor
(SD) and _acceg{ or (SA %ﬁéﬁéenlisna[aﬁ\%%s'g‘;ﬁ:@%e g%}ept or 25 sites, SA, and
SAZ/ SA3. Both pLA&BoENAGK-crav-Z WM, AC(AT. DRI@ aRd pRABD RERAE: ICRGRLE. P
Fi gure 35) 1l ized usin opriate restriction enzynmes and

I('i ggt ed ) Wﬁgarizbaﬁgihg appropnategesﬁﬁca&n%nzymes and ligated td“the”bé(:k%one' '

20 . of the adenovirus (Figure 4B), resulting in the recombinant adenoviral vector

Ad-E™AVy, AC AT.T-R-G/GIL2. o

5) Ad-ETAC.T.RN/G.IL2 _
| ' Yet anothgr adenoviral vector, Ad-E™AC.T.R.N/G.IL2, was constructed
_25 to carry coding sequences for multiple HiV anti'g'ens frofn'HiVM' 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 ‘show in
30 Figure 44, and was inserted into the left end (E1 region) of the adenoviral
- genome using a shuttle vector, resulting in-a shuttle vector pLAJ-E"AC. T.R.N
= {Figure 20). _ | ' - ' R
~ Both pLAG-E"AC.T.R.N and pRAJ-ORF6-GIL2 (Figure 198) were

. Iinearized ‘-u_sing appropriate restriction en'zymes"arid figated to the backbone
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to the backbone of the adenovirus (Figure 4B)," resutti ng in tm%édﬁ%onbl nant
_adenow ral :.vector Ad-EmaCaT300.2xV3m T/ G Pl.. 30-20)

Ad-E'' ACAT4%(Bmmm T/ G Pl Aternatively,~the HV prot easepglrdgﬁf; sgpressed
as a fusion protein wth Gag by |nsert|ng a-C residue at p03|t|on nt 1410
to allow pol to be read W|th|n the sanme'reading frame of gag. DNA [SEQ ID
NGO 581 and ami no acid 92 May 2006 wn aamence rt,|/VIVNIJI 1L [ SEQ | D NO
591 sequences of’ F‘ﬁ@f’@a@w U?'Q%"%Bbf&?ﬁ@n@nrdhe regoowinanhadefiayiralascBbA and
56B, respectively-ee Thingtrated in Figure 36, Gag and Pl are expressed
fromthe same COW pronoter wthin the sane reading frame. The resulting
shuttle vector is designated as pRAd-ORF6/G Pt. Both- -

pLAd- Er ACAT300. g)(V30AdEmQEIA9)@’E 33) .and PRAd- ORF6/ G PI - (Figure 36) were

l'i nearized. using appropriate rest riction enzynmes and ligatéd to the
backbone of the adertetianuthef &ddronvraldBlior, MREEMAG RES iLB, GVEA 6@@?& Rgnt
adenoviral vect or Ad-.Er 1CAT300. ﬁHVSm T/ G Pl . 10 21) 8 glP1- RT
. DNA sequence ené'a’di"ﬁ’&‘gtsﬁg“%%? Jpuliiple )"“éﬁ'&t'gleé%ﬁﬁ@é'"‘tfﬂas’(sm Bﬂﬂ&se (RT)
_f romthe-pol retheseqobndd frors HINAH BRI B YPHf é]ﬁ:%&%seﬂii dilgth é?vlg

- downstreamfro H:]e S ence ncodi ng Gag Inas utt e vec
 ORF6- Gag/ Pl -RTne(' S‘i’ﬂ"gcl% 8Q-P 13 i aw&feﬂmgﬁogak@emnc@a@afaﬁdv PI-RT are
15 expressed samirl*@etf&lrays rﬁdﬁfl@d%y%ﬁhb%@é&{ue%z% &c&&ﬁ%ﬂyé &S‘é\{a@glsh% ng donor

(SD) and :il&cept &TSP% rrgﬁeanl smat two splicing acceptor Si and
- sA2/  sA3*YThe .E& ROE ey ﬂf@dﬂ%@mrﬂw@p@m@m@w@% PNAcsequerceaimbi ned
with any of thislimbi |SEQID NO: vorEah enerate a
20 reconbi nant %gé{a) [ral vectorP O@Hhﬁﬁ% Eéaggﬁﬂps%ﬁggl"ﬁ% atively,
Pl -RT was exprd regipR)qf dhe @fﬂ%toy;rai gRNhome Gaigg la;shuttlesaectdrngajltﬁgr esi due
at position ntlifd8niide Lrd thin the same 25 reading
frame of gag. As |IIusta%éz§?\éﬁé'ﬁlanE|§% F{QQEFd @ag and PI-RT are expressed from
t he sane CW pronot. BOfMLtPWrEf"AtOlN MWMFM L2 #MBureuB) wasul ti ng shuttle
vector isiqlesi gnal %gd ﬁén@% E G%%h erIIQT. 'ghedrll gtht shﬁjttle vect or
pRAd- ORF6- Gag- ﬂt can' barr! SRR EP Gt enzyResanddigaterdde theshaskbons vect or
(pLAd) descri betithaladesoviros (Rigeead®), Asafing ﬁﬁﬁ@’?éd&ﬁibﬁnaﬂ%ﬁ@'}’d\ﬁrﬁll YFtor. 23)
PRA- ORF6- Gag/ RaRm o nva o "

N

7 Ad-ETACAT™.T/G.L2
20 - Yetanother adenoviral vector, A-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

S of the adenovirus (Figure 4B) resultmg in the recombmant adenowra! vector
Ad—E“‘AC AT3°° TIG 1|_2 S -

8 Ad-smzx‘c/sﬁdc* e
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DNA sequence encoding the H'V enzymes Pl, RT and I N from the pot regi on of
H 'V strain, BHHO was inserted into a region: downst ream f r on? 496 2 May

- 2006 WO OS/WQED%:!BOECTI US02/ 35112 sequenc€ €ncodirig Gag i né’%ﬁ@é{;' e vector
pR Ad- ORF6- Gag/ Pol (Figure 60). As ill ustrated in Figure : Pol
are expressed separately froma CMW pronoter via a retroviral splicing

donor (SD) and accept S rrech n| s at two splicing acceptor sites, SA
and SA2/ SA3. 5 Thek}?f)ﬂ}?&“@) P\é"%/ Aﬁﬁ&éC@E@CWMSmaadme conbi ned
\rMef:gnb?g)a/m? f afjgag’g ﬁﬁ%ngs%?gr HuwPIi&d CR)IQé @ﬁd%@%{%p% ?érsﬁ'ﬁg'lecglrsfePgt
was expressed g %F%ﬁ*f-’eﬁ\cﬁt‘c@ﬂh (-1 pirain BHIP thatmemﬁesfgli Eengthr esi due at

posi tion nt141Eni/gped0 @WCIBSHd ! reading frane of
gag. As,ilJust rgt ﬁg;dbn(ﬂlzl ﬂtieetﬁbs:ﬂ%n 8y, ag%%mr&gﬁd@%e &gﬁgggl&encgf M t he sanme

CW pronoter wNPHIRd by deleling %PW&WQ@%WM%@M@QDWUHIe vect or

I s desi gnated ufAsl e t ut.tle ve
pRAd ORF6- Gag- %%1 canO@E(ﬁ;B ul%lvv&sftﬁl IE% éﬁﬂﬁ_@ Inéll-’k: g%'laé'd\/ector
(pLAd) descr i- b&es inpered ipte fb@l'@r%ﬂcb(ﬁi regnen)owfbmnammoamrganom@lusmg@t or. B

I HYV 20
Lt e Bapar ARk B P S AR Ehe KRR LPRaBSBRT ot no

const ruct ed- above, mmMsquericé%n(;@dmg)th@&ﬁécﬂib’ﬁ@tﬂ/ ACsER b Rl L2" as
descri beglyabov It to elici t I mune response to

b 1)),
the HVanti gellnwaggk:og@s?@&d@ ?':%'Cr?g'ga@f Jagneiigheename ysing a shigtiadenovi r al
25 vector was wveelograsunad lb)éhﬂﬁ@%étbﬂﬂ%ﬁdibﬁ?% @A@{ﬁ#&%%%ﬁgal nst HV tat

‘and env. Figures 6 and 7.show the inmunogenicit t.env.| L2 agai nst
the HV Env prot eiBoth pLAdE é@@ﬂﬁ@W-%E@EmA@mhmemtgd udihgse groups of

C57BU6 mice ( SippRiphae reQMctro%zkﬁ% 5‘1 g ?%ati%%ﬁé?bgék@%ﬁg Qy\ﬁwﬂ %ﬁ@,se %) d‘Q'te ;g

30 i nJ ected intranmuscul arl

as i ndi cat ed (FiguradB) ra@utt!eg in tBIeG‘ecbr(llahEJquéﬁ@m‘é%ttcfr@rd Efd) el ) was
collectegg fromfour aninmals every two weeks. follow ng inoculation and
serum was prepared. ‘At 77 days post-inocul ation, these nice were

- re-chal | enged9) wi t Kdeffl. @afiGtii-anal 10° pfu of Ad,tat.env.I1L2. Blood was.

collected fromt the 35 . ani mal s every day Lol Imovm ng secondary chall enge.
Titers of antibody gf gnqthes @dgnoviral vector, AG-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,
20 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,
I nt 888-992 [SEQ ID NO: 26], was chosen. For clade C. (HIV-1 stram ‘
_2_5 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
, '_ _ _Sequence encoding’_vs loop, nt-888-989 [SEQ ID NO: 28], was chosen. Far -
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)
30 N DNA sequence encod:ng V3 Ioop, 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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2 May 2006 WO 03/038057 .3 . PCI/US02/35112 agai nst-H V tat yt wer e
deterfni ned by ELI SA against Ad.tat.env.|L2- infected HelLa 8 qy "%&éat es.
Briefly, |ywi®agdls7the HeLa cells inf ectec&”vm th Ad.tat. en\ll,clr}q% %53
prepared as follows. HelLa cells were infected with Ad.tat.env &
multiplicity of infection (MJ) of 20. F0urty ei ght hours post i nfectlon
HeLa cells wer,e har este and resuﬁ%ended in a buffer that contained 1%

TritonX- 1.00. 2RSos "'Hﬁ’@ a‘?’o"%@p@ﬁ Y3 forsdiemghels reanateliVedadasiaregi ng t he

lysates at 15 rsea iX Fguf®57.5 Iida-v3TiBep bﬁ/ﬁ@/tcﬁﬁé’@fseah%bht:e&ﬂarh(?d Qn%é?g/ m for

coating wells ?FF‘ ELI SAI—E' ates, Standard ELI SA assa or ned
measure OD450 &acktenent HiVe! @pdal t?%?’ﬁ@&d/@h@éfrﬁwam,r%dhﬁ Bgandst HI v

tat and env prQ;ebfésmy@fegaf@a{/gwoﬁtoeg,aggworrral i zi ng agai nst the nean of
t he CD450 of nopuse pre- imunization sera. As shown in Fi gure 6, the three

mce inthls group ﬁwrgﬁﬁdwwﬁﬁmt@:ess &ngenemting thetligatedimulioridegé s

expressed by t hrghest
titer of anti blgg) agm%ﬁdH %ﬁ@éﬁ nt é‘ﬁ'&'ﬁg‘e&é@% C§H¥trdﬁ:|r é%c"\at“tg%zﬁ‘a‘it} post
i nocul ati on. . 2&elcadae B A@dIU$t5ﬁtted)ln Rigure 2Adeactt ofdhe gédefradnaants ed t he

days of ¢ EZ”?EC%‘ % AR rlone 05 BB Lod G o Slis B 0. 91 8 b blesri oo 1 n

this group al sindividialy amnified2y AGRWSIRD 2 eetpafrfmrd and teeersk Yrimefs [gfsasin

o et bady” aohBEBE PRt el bh Y oM oy post

‘inocul ati on. .The second- i nocudenbtuner Wi t 94 %ol alpginy. | L2  boost ed the i mune

reponse again and very high titers wer chi e thin  about 5, days of
the second inocul ation. 25 FifiIFadd1 iﬂgogh %?‘Erh'gsfﬁt?%dy product i on

elicited by the reconbinant extmsioni ralz2¥edsor mirAd. 3C. env. gag (al so

designated as "Ad- 3C EnACAT 00; G %s descri bed above section A,
subsection 2)) in mce. 07 HEES: wer e | njected intranmuscularly wthl1l07

pf u ﬁdl l:%(tﬁen\é. gagh Tie FCR mtmust @ﬂ?gn;g%qw;ﬁéﬂ d?t@;Sch:édeaﬁﬁs I@efe%lgﬁlthrte

re-chal | enge an. a na env. ga el ative

anti body ti ter%\AOES erifig e R ¢ OF\%?'@pﬁeﬁ'@rpr.##E@dH(jts eEE?@gQ g@&f‘}%t’f purified

reconbi nant Gagadeohtad maderbrrmmdtbgethbﬁtré%it&ﬁan&ﬁﬁéﬁﬁe@%ﬁ@h Behgince Reagent
prine) (Figure

T B e Y o oo 20 S AR St
::lmgmur]:sr 12A anglPCRSrodite efdciing the igtiad o9 ro%és o%rsae Hhod(E GaY %?&%tagd strong
88 ponsu%?ngt r?nn%errse 5'5"&1’ Bagrtoldugrrl]g aG%) E fragment and c!ggg F\g(r?d% usolngg
primers 9 and 12 (Figure 24), producing a FIG fragment.
Still referring to Figure 24, the A/C and D/E fragments were Ilgated by
: PCR using pnmers 1and 8 and cloned into a vector at EcoRl and BamHi -
| S|tes The FiG fragment was restriction digested with BamH1 and Xbal and
25 .. fused \Mth the sequence A!CIDIE to generate the multi-clade sequence '
5 ACDEFG (V:3m , ‘ b
- Togenerate two repeats of the multi-clade ACDEFG. sequence the:
frnal PCR product encoding the multr clade ACDEFG sequence was restriction
. 3 dtgested with Aval (at pnmer 1 and 12)and re-lrgated head-to-{ail, yielding the
30 - ‘lrtwo repeat- multrclade sequence 2x V3“‘ The DNA sequence-encoding V3™ or
- 2x V3‘“ was. then inserted after the sequence encoding V3 loop, of clade Bina
construct encodlng gp1 20 which was modified as follows. . :
. DNA sequence encodmg Env {nt 5580-8150) from HIV strain BH1 0
_ (clade B) was modzf‘ ed by a). de{etlng the. sequence encoding the cleavage

35 site (nt 7101-7112) b) deletmg V1 and V2 lopps (nt 5961- -6161) and rnsertlng
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PCT/ US02/ 35112 Fi gures 13 A-B show the anti body ' productlon %étﬁ gd by the
reconbi nant adenoviral vectors Ad.3C env.rev.gag-(al so designa as " Ad-
3C/ E ACAT99w60@0ﬁ057as descri bed above in .sgction A subsection 3 g in mce.
C57BL/ 6 nice were injected intranuscularly with 107 pfu Ad. PEEUSH: M. gag.
5 At 77 days post-inocul ation, these mce were re-challenged with an
additional 10" pfu Ad.3C. env.rev.gag. Relative antibody titers of these

m cte were det fﬂmﬁlm@e@?q'&ﬂCS@@@QOTSGGWQSEQHC?W'[1@%&Bhé‘q’[ije@%ﬂmﬁ; vveEk310
ost- i mmuni za and wee ost - pri me/ wee

Bost - boost (Fi éﬁ@gé%ggé@@m '(Iﬁ ﬁé'@?@@hﬁﬁ@”&@@eﬁﬁ@m ce. :

i nocul ated 10 V\ﬁ%t3ﬁ) ML@GD@aWGSMDgaQGMGn&HO E&I@dd@%ﬂ?ﬁ tfhs H@Fa?.eto the HV

antigen &G ot 0 nghocvt es

i mTLlﬁl zati o% w.C‘%' ﬁgg&}é&‘gﬁ \(I}F' C(?EBI 86‘? rf@@”ﬁ Wdﬂgg'ﬁﬁﬂh@@heﬂ%

Agt i vati oln 3 of dpesiiol SVEL LT LL L SiSid YA FEFMSTT ISEDRYD | my‘ggl %ﬁAlsgauch%h the

dependant ' asnoodg Mid Boolbd ERDISATIS N 3] e aminacacid scaumece iy and

granzyne assaysvhigirie SﬂEIEgNed% CF@ﬂ‘bﬂQ‘B)MHogﬁﬂn Hgﬁ_ %’rﬁ)‘ tion of T 20
celTs which

cells. IFNy is | edCTLandT|II per

functi on specf%%@éﬁtkﬁo #Hayl?ﬁ %Zﬁ fepion) Pmﬁr?@ep@%llﬁha@non@mmthes al so
secreted by aotéctentreshiitglin a'Eh@tﬂb@éétérﬁlQﬂm pacAmi g hﬁa izﬂcubate spl enocyt es

| egs and | ook for secretion

~with tar cells Ehﬁ]t express,_antigens of int

'ofd_l ]Ic:!\ly ?_ granfzyén; N ﬁ’hﬁd Xﬁ@ﬁ‘g dORAG-G.ILE(Figeea9B) Were as;ayt i s ?

‘modi fication ofinddiges uginga rotocol s
i n | nunol ogy, ean e? bﬂ'-o,é edgé @gﬁgn%%{'%s erﬂfl ¥e[d tﬁﬁ? bai PP& are not
radi ol abel ed pP P ENOVIRIS WEgURS A taisuliing rrsthleeemr)ﬁlmt aBei@irbBdcRP

procedur es- forAngmsV@e@q'_yz are described in D Fabio et al. (1994)
"Quantitation of human 1 nfluenza virus-speci fic cytotoxic T |lynphocytes:
correlation of cytotoxicity and increased nunbers of |FN- gamma-(or |FNy-)

produci nqsCD8+44; T " 11-9: Briefly, about 1x105
spl enocytes we7r' m'gﬁ tb% 8&0%/6? ng‘{gﬁget coils (e.g., infected with

- appropri at e virusestTencraase thet dxgrdsaiog ¢4 e%fta 3 / 38057
o \ e'\'ﬁ)ftl &gﬁggem?fogéﬁ/\@rée I ncubat ed

PCT/ US02/ 3511 ens) in.a-total volu ,
for 4h at 37C Zse?‘f]&?iggﬁ %Jgdwgé‘gﬁf‘ﬂﬁaﬁ}’féﬁ ﬁQﬂ?@ﬁﬁ (ZSV%T carsffustad above)
was inserted into the sequence encodlng the modified Env described in

‘section 9) above. The resulting shuttle vector is designated pLAd—E“‘ 2xv3™
20 and is shown in Flgure 26 ' |

11} Shuttle Vectdm‘ 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 Important
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 recombinant 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

88"




Activation of CTL in mce inoculated with the adenaoviral 23\}1 e7a a| nst
H V antigens was determned by using the IFNy assay describ Y

Briefly, tweb¥sodeh#BLE6 m ce were injected i ntranuscul arly with 107 fu
Ad.tat.env.|L2. Spleens were harvested from4 inocul ated n'i"é’@U%?FB?IHe tine
points indicated in Figures 8A-C. Splenocytes were activated by incubation
with B16-F1 cells (a nelanoma cell |ine from C57BUG, ATCC No CRL- 6323)

t hat had been |W9@%%ﬁﬁaﬂgﬁgﬁ%tmcaeﬁmggdgﬁtggﬁggt@gegaﬁ

- cottdly

stimul ation, HYA th Blo-F1 cellsw?faected
with -the indi ctgt%dbgﬁétrg%eés ) ékgﬁs?\e@é@l {ngﬁ%??ﬁ%eﬁ?%em fihgskas det er ni ned
by ELISA (R&D IRjaceliviar prme\fnmﬁbe infectébellsFivpiseer, %a@dﬁae%é}%rﬁﬁé“

i ncreases in trm,cﬁgmw i nt o the medi um.over peri od
of tine ra gl ng from 4- é‘g L{@{ E‘W@éﬁ FRIsmemrie domain gesadest Ry Fi gure 8A,
secretion I IBMNCsd8ed significantly in splenocytes of the four mice
. harvest ed 4 we eles h tat.env.1L2. In contrast,
little increase i ﬁﬂlgé aia@%@?é@chﬁé%gﬂ%@??% Wiliiociatrotitciypetapupaantiager e
incubated wit hCngaiaﬂQaéﬂzat@tqgttfcegacEﬂawdohaaﬂc %{Eﬂhe slé@r%feﬂrf ,ﬁ{pr essi ng
non-speci fc pr |nfecte Bl16- F1

Secre(F:)tll)n 01I‘O (Ialttl?\dlyeqﬂn relamge%hmar%@g%ﬁ %t piciidlPeteis '%fenﬁﬁl@d harvested 6
weeks post i no&ﬁ"'&%rﬂmb@mdstmtnbemerIﬁrmhfs BB HNNhldeRAB the bdd)gr € Wwas near

100% i ncrgase | enocyt es of nouse (Figure
813). 25 Secremgﬁ'g%?%"lime% &%@ aé“iﬁ’f‘%tm't‘-‘éllﬁf@nﬁﬁ the spl enocyt es

of mce harve%@@@ﬁ@eﬂ@éﬂ(m tpesmtamenugeﬁtthgmth@%aﬂ?@m,glen i@ye 8C. There
was nore than in secrection of IFNy in spl enocyt es of nouse
11. (Figure 8C). hese res I'ts denonstrate that strong hunoral inmmne -

responses 30 agai nédenemne: shuille vectoiswiig toruelad it Qll?c&ett B,%e%gesggdy and

activation of | I ng. H'V anti gens, én achi eved
by i nocul ating %Pro?@ﬁé: ptl ’t%“ %’éé Bijﬂﬁ%ﬁagﬁl'“ Wwfﬁfé’e@wpmsamgﬂibot h HV
viral antlﬁgenstEncBe&reted fonuaed Sfenibradd Béundiin.as | L-2. The immne responses

resenmbl e those durd recov of viral 'infection di seases. These
results tend to sh m@%? @gﬁ%?ﬂ%"@)mmme@MGSBﬂﬁﬁq hat the

genetic vacci rage sbéw Mlgﬂm(cbmé@ﬂﬁdaﬁ abrlitf !
i nfection hol %r?gégia'; 8 s)es as effi camﬁlous v%@c%gcéﬁn% [gﬁgrjrgﬂdsagal nst
HV. 2) Ganzy d9 ’a?y';% EPd e Bach inssrted inta E4pegibn ofite adencvgrap pr ot ocol
nmodi fied fr omgbheme using a shuttle vector, resulting in shuttle vector pRAd-ORFB-p17/24
2‘0", (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
o _,g_enqnfl_e_,_hus:rllg a _shuttle vector, resulting in shuttle vector PRAd-ORF&-p17
.. (natural form, Figure 28A), pRAd-ORFS-p 17sec (secreted form, Figure 28B), |
-..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 (membranebound form, Figure 29C), respechvely
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one described in Deitz et al. (2000) "MAC I-dependéfnt anti ggr‘wgr%eant ation
is inhibited by poliovirus protein 3A" Proc.- Natl. Acad. S

- 97: 13790- 13¥8%3/03sddre granzynme A assay desc;l bed-in Deitz et _al. was

nodi fication of a protocol described in: Kane et al. (198§§Tm§%?f36119t| c

T- Iyrrphocyte response to 10 isolated class I* H2 proteins and influenza
pepti des” Nature (London 340: 157-159. . Granzyme A Assays were perforned
fol lowing sinilar plorBkid-andpRAGshutiefvegtomseonstiusted Abovescahdlel owi ng

exceptions. & by an
enzymatic assas&ﬁ %ﬁﬁ@%ﬁﬁ@gﬁgﬁhﬂ%&?m}é r:;ltgpa gMF @%gﬁ;&&@gﬂ%&l ating the
sl ope of acti v?@ﬁ;‘}‘oﬁlﬁfl\’ﬁgtotsne'fﬂelfﬁM"@W&S@teﬁewI&aampleaofsunh One unit of -

gmzyne A was gebinBRdnfsichB of enzyne required to convert the
substrate to 10D405 |rr11 or?@ ﬁ(r)aﬁ??éf riefly, about 1x105 activated spl enocytes

and about 91x105 target cells were incubated together as for the |FNy

assays. G anzy A det er m ned by conbi ni ng 20 pi medi um
with 180 pi reacti oﬁﬁﬁnx\ﬂtxgr iZOIZ%Q%M BLT

( N- a- benzyl oxycar:bdfiglres-30/si !lla‘sfmtelttamﬂstrm‘bﬁlbfa&@mna‘ﬁﬁ adérmvlrél, ND)
022 mM DTNB (5, |tr enzoi caci Si Louis, MJ) in
96-wel | pl ates g:ﬁo %#ﬁ%@%&mﬁéeﬁgn‘l’fs iPDg e 5?9]?%01! '%B'E&Hgﬁﬁ’@éo%qs 405 nm
was m2)g| t or ed andaﬂ’?aaden nﬁlmmmne;mrd&bmo»?ﬁ mﬁs@tapm%@ﬁreemgn@ acti Vldt y
wer e terni se of the reaction and converted to
units of ?genzﬂ@ 3’6}@ { e‘lé" Qﬁkf’ﬁ%&@ﬂ‘é’y" it Fiawee gfbans pPRAA-gRERzy e A
secreted into pﬂ@mwembﬂfhe%bﬁngwrﬁﬁ Fﬁjura‘z?é hRrifmebRtdtis Y)@eks post .
c

i nocul ati on. A’?q? shown in Figure 9, secretion ranzyme A i ncreased

“significantly Ré@"@ﬁf@ﬂd@%@@"@ﬂzyfﬁ%s Mﬂllgatﬁdd@ thﬁhb&@bowoﬂh%eks post
| nocul ati on Widdandins, fedbtinghe febofbinbht SRALIIAT Lectgkd | ess g1 anzyme A

secretion occury Wh t he spl enocytes were | ncu‘gat ed with B16-F1 cells
infected with Ea#%ewd@ﬁﬂm vector expressing fon-specifc protein P-Gal
(Ad.lacZys an adenoviral vector expressing both hepatitiss B surface
antigen and |L-2 (Ad. HBsAg/I1L2) or 9% WO 03/038057 2 May 2006

PCTI US02/ 3511 F3ni rﬂﬂe@m@d? BAF7MB cel |s. Similarly, there |s little

~ Spont aneous granzy £n incubated with
the target cells. IrE?gglﬁ‘? Tﬁ? ﬁ%%‘\%% f{hﬁe&?&g@%‘ (?"[s)é’feq‘ 'Qetcﬁrgg'é?ﬁ %?HQVE assays.

for series 1 vedtorennodingmarifed Envecoptiining twonmtiptataf dhulti-cladieus ngpseek 4, 6, 8
post imuni za A rime/ t St - secondary
i nocul ati on Wtabﬁlh g“@%‘e’ﬁ‘%’&é% é?r@u% ‘E”Eéa@ﬁdﬁg'%%s %‘g% %’ISR&: t he
granzynme20A asE8RxVEB(detailsiof she2vector shown in Figure 26) and pRAJ-ORF6-p17MB

(details of the vector shown in Figure 28C) were Iinearizéd’us‘ing EcoR1 and

Xbat restriction enzymes and ligated to the backbone of the adenovirus,

- resulfing in the recombinant adenoviral vector Ad-E™ 2xV3™/p17MB.

25 14) AdE™.2xVEVp24MB -
' " Figures 32A-B illustrate the construction: of a recombmant adenoviral
ST vector encoding modified Env containing two. copies of multi-clade V3 Ioops
. and p24 in membrane-bound form. As illustrated in -F:gures 32A:B, pLAd-
| o EM2xva™ {detaiis-of the vector shown in Figure 26} and pRAJ-ORF6-p24MB
30 (details 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™.2xV3™. T./p17/24s6¢ - -
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mce at various time points indicated, including week 2, 4, 3@3 Cﬁ)St"
i mruni zation with Ad. 3C env.gag. 10 These resul ts, obtal ned u?s g the

“granzyne A wessyssosdependent fromthe | FNy assay, again d 5P t hat
'strong activation of CTL specifically targeting H'V anti ggns stliazygg‘tlgduced

by inoculating mce with the adenoviral ~vacti ne expressing both HV viral
antigens and an |m"ru§§lﬁ stinmulator such as IL-2. These results al so support

the belief that the esteﬂl'ferl“@%E@F%gﬁvﬁﬂ@wl@@aaﬂi){nEMGQ-rﬁdesm'fralB/ent|on

hol d great pron{7384-7239% fromAYi bdm B inst H V.
ELI SPOTAssay EL] 4 erl?rgfﬁrréeéq%d’h%&e %QL@“J §249U695 on i n

nmice 20 i nocul?ﬂcggr nﬂﬁﬁ?}%ﬂ@%&‘f@ﬁﬁmﬁhﬁé@ehbﬁﬂl&m Wieartdovs loogsln8C. env. gag
and. Ad. 3C. env. g5961r6061) Shd Reb&

Ad. 3C. env. gag o ?}%BC)%EE a nglggﬁe&tﬁé%a re sach%@Tﬁew\%bek
intervals and s EPt S\Hg?goﬁ?'@ﬁ%ﬁt@ac%@é\mﬁ@lﬁmertﬁ]p@mrhsemn@ two

| mmungi ogy, Coldopis ofitheaihul re.ino ted with a 25
second dose of céO? fu,  of uﬂgﬁ?g)vgr?\%oga? )]Sggﬂéﬁ%a\fpoag@ ?teégﬁ angl y 105
spl enocytes wer®d ﬁ@ﬁ%ﬁ}eeed%oh% domain !Df) mﬂl@o@eidbm léﬂ@lﬁ@ﬁtﬁﬁéd BR95) t hat

had been i nf ectradieviiddaiMpRb n elth Env or Rev,
i MRS bﬁ”?@SO/—B‘f %ﬁ%ﬁéﬁ din ﬂ@e%ng for

in 96-well, n&g@& éN\% ELI SPOT pI

30h. Non- speci 4 Ghewémommeauemberaﬂwmmmeeme mjcbauon of 4
pg/m 30 RHA ( §i 538 e essing cells.
| FNy spots were. %Ual ??eégggg%pEW%mﬁtaﬁa%ﬁgﬂ?ﬁ?ﬁFP%ﬁ th&ry]g{t eadtRdd: - Wi d
~ type and recoffSi9URf thesadenavieal genansessivga shutté aénerdstibiy H’t?sﬂ‘d'ttlé Al DS

Research and 6 rmeErIQﬁ_@ﬂem ® hesda, MD. F| gures 15A shows
the ELI SPOT resultsﬁf or the four{?‘r3 LI e at 35 week 1312

post - pri mel boost W|BhthAﬂLA(aéE"mmTﬁ%.QxV??DHﬁ@ﬁRﬂ\é—@)W%‘ﬁfé&%n re2 May 2006
WO 03/ 038057 Pgé)V§02/ 35112 ELJI SPOT results for the | '$ seriel at
week 13/2 post<pri FQB‘B@FMWPHaRBrOB@téfﬁﬁmféfOn@a@/mMIgewubtr& i ndi cate

that i nmidi zat bavkbere o the adbhdvirus hf?gtﬂ%'hg?, @SMEﬁhQﬁéﬁ%w@e present.

I nvention i nduc&ad .strong activation of 5 3. Genetic
Vacci ne Agai ns? qqewa%l V?ﬁ”@"@‘ﬁ“ ﬁGéTﬁmFﬁelpﬁEm.éed he genetic vaccine

agai nst hepatitis B virus’ and nethods of their construction are described
in detail as follows. 10 1) Construction of replication-defective

adenovi r al vac@)nesqféé"’aeﬂ(ﬁé'fm ZWGﬁéﬁ/pH/MAmv rus .

Both pLAd- E“‘ACAT““ 2xv3'“ T (Figure 33) and pRA- ORFG— o
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
. Tecombinant 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
- 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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Two adenoviral vectors, Ad.HBsAg.|L2 and Ad. HBcAg.I.L2, wer e, N%@;%Oﬁuct ed to
carry the codi ng sequences for a hepatitis B surface antigef BsAg) and
a HBV cor e wotosgmosy HBcAg), respectively.. lin the same vector, DNA seqguence
encodi ng i nterleukin-2 (IL-2) was al so mcl‘uded and expr es%ﬁ'”s‘!%’“hn
pronoter different fromthat for expressing the viral antigen. This design
is believed to,be able to ensure high | evel expression of both the viral
antigens and iﬁ?@ﬁ‘?qﬂﬁ’iﬂﬂieﬂﬂmﬂ(ﬁleEQID&}Qfttmdderm)vmfg@nﬁmeluﬁiﬁiy@%@ﬂ!em ty of

t he 20 -adenovi v resented in the
next section, O%éct)?rh%og 'tlﬂﬁgsﬁhﬁ@wﬁ#&%d@Aﬁ% 2?‘\59@[ S ‘géﬁ&‘&%l?'é) of
eliciting strong- aBthphM-E"Ml%kamﬁ érﬁﬁﬂ@tﬁ@&%%ﬁ@@@é?:@ﬂgl nst

hepatitis B ané.h% .These .two adenoviral vectors and Ad;
HBcAg. L2, wer® ?{EJ'P‘EFHFEH ”S'ﬂg?Hafogﬂ$t§tf%$jﬂ<él§§|eﬁisrrms ang itglatesietoﬁtm

" construct Bng tbm:kbdﬁIWhéQH oty as descri bed
in detail above, a) Ad. HBRsﬁ;nl Lzélgiiﬂg?lem) %Q?Z‘Fﬁ?#'engféﬁgﬂé@ﬂgﬂw th a silent

mut ati on cause%fjeﬂ&""' vegtp WACA('BaZK\f%lTﬂpWMseaserted into the left end.
(El region) of the adenoviral genome 30 using a shuffle vector pLAd

(Figure 4A;, left side), resulting in a shuttle vector pLAd-CW-HBsAg. The
sequence encodﬁb\g IA_d-Em4WIG?12aV.§iT3m1Wﬂm| on caused by deletion of Xba I

d ad I he .
shutt1 e vector prad TRPYAFE R 0 UK Bioure eland MRAGRRESShu L 6 vect or
PRAd- 351@W- wmmm Eidny z:@gvﬁemneﬁgaaeﬁ@ a}?m?gé{ ué%éf?o%%%%y%?l e

Bot h. pLAd- CW- Hg %g CW-1L2 were using —app
‘restriction ef? ﬁ% & egcmem éheect&mmrusdﬁmure 4B), eebuitingtimthe backbone of

t he adenovi fU$ec£oﬁitGth@a&§) rél ol adenoviral vector
desi gnat ed Ad. HBsAg. | L2. : Eﬂg %E@Amymeﬂﬁg‘ﬁ%s encodi ng full
length HBsAg (with a sil ent rrut ation caused by deletion of Xba | site) and

full length Hﬁgﬁg W@r@"ﬁd}ﬁ@’b j )§2F he ‘left end (El region) of the

. adenoviral genone using a shi tor pLAd 10 (Figure 4A left side).
HBsAg ank HBCAg ar Bepliderresyspinly a@ﬂis@bedjataiddw% mapéﬂé%rﬂc%ﬁ(or&rcﬂfmé er via a

retroviral ar nd a tor (SA) nechanismat two splicing
_acceptor si tes aﬁgp&eﬂ?%a éﬂéy éﬂ@ ?SI e\')@t&'!%@ L frspauredd animaiesi gnat ed
pLAd- CW- SDY Smmﬂﬂm&gmﬁ%eldldeﬁ@ma%tﬁﬂﬁ%e?%@ t RPertih! T8 iilitate
Si

'(jgr‘étr‘ic’ors]t :)][mxgl{f(?%ﬁ exlpge)csls%ﬂ I,QE%}JIIJH%@B& @%@f& by\ig @denloel?etul vggto?tt;l\ﬁ{] Cavsed by
o “ sequence encoding the protease (P!, DNA SEQ ID NO 58, 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 separateiy from a CMV promoter via a retroviral -
spiicing 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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inserted into E4 region of the adenoviral genone using .t he syt dopevect or
pRAd (Figure 4A, right side). These three immune-stinulators are expressed
separ at el y Hoi¥eageet her CW pronoter via a ret roviral spli %rn/% donor (SD)
and acceptor (SA) nechanismat three spli Cing acceptor si tG&USERSIZgA)
and SA3. 20 The shuttle vector produced i's designated

pRAd- CIW- SD/SA - | NFy- SA3- GVCSF. Bot h

pLAd=CW- SDY SAj [ A@;N§Aﬁ%‘@ﬁyea¢&$ qfrttmeemm BBloBAyoteinlate Sidwn ihNFY - SA3- GVCSF

were |inearized régg5@qp§ﬁ@gg a,tegpercﬁél %@ggﬁﬁvw@eﬁﬁcéagzné%a | and

EcoRl and ligated to the bac one
resul ting in th@8ESeEpmssehian the earos QMY pm&mte’alvvrthﬂ&ﬁe eank echafitd RGN | L2: 2)

| mune responsesqof nes agai nst HBV anti ens
-. Experimental m cegaﬂgggﬂ'@n%gﬁc}tat egg%'naxeci %’g‘gﬁ ccine constructed
above, Ad. |5|BsAg i L2 2ot ph&dmoﬁgﬂ“’f’_zxva"w ﬂ*rg;ﬁretsmgnarﬂmd_rmﬁ to the
hepatitis B , %ﬁ’? ﬂ{"%%ﬁ iﬁ‘ﬁ% core antigen expressed by these two
vectors, respec V. NEEFOsIg appropratedesitieion anzunes and kgated1 01 : 2
May 2006 WO oslmaraoﬁe?ckeoré 61908 23bAdvirud S gdlet fiters of
ant i bodi es agai_n epp\{r geg and I—pcA resg%%tﬁ;ﬂemgng%ﬁg%?&gwbggg ant i gen

(HBsAg) anti bo abordsl-F (stér [Té&&-PRi ver Laboratories,

W1 mngton, MA) were injected |ntrarruscularly with several different ‘
Concentra_géons of Ad,HBsAg.lL2: 100, 1x106, 1x10' 1x108, 5 x 105, 5 x
106, and 5 x 167/ pf’WrQ 6‘%@1@' 10A shows “the relative Anti - HBsAg

-anti body titers nea LM i noculated with | x
106 and 5 x 10?@ fuﬂl’krsA:‘!?13 l?i%@ﬁ%égrg%ﬁmgé ﬁ'tPEE%S gﬁ%@ YR TNeePass00. Fi gure

10B shows t he qu%tem regmsafgﬁ!umtmhﬁyrawssaneeneaaﬁewnegoﬁOr sera
erumin each

harvested fro d 1x108
nmeasur enent - m”gﬁi&rﬁﬁﬁagﬁf? 61H] %gedﬂenge”é@;cggpg@%n Ad HF%\)’@(’W PBAd- of the
Anti - HbsAg ant @;G@/Fbﬁi'fﬁﬂgbge 58)d Aslilubgated i Figheost, (GRitd B39 580 pl)
from eachsani.mglpy, %8‘!(% thg rom, .15 imunized mce every two weeks and
serum was prepar e%\?s%g d% @u(g’g\t/ PPmgter i areteval saficing derar (308 h to
al l ow for ci ot amdrgccemme(%)onobhaalsm athwo splitin |a%@e;5t |@39§A %rfd 4,10 shrink

the, clot. Unckgtted liquid was transferre toa ean t
centrifuged at 00 x g for 5 min. The supernatant was transferred to

anot her cl ean t ube.Ti8oigihtiahwttiée d&ttﬁd‘ﬂﬂ%@-ORﬁ@-G%@/Fﬂfﬁeﬂaﬁ Be QQrQéf@cP\ﬁm?‘
preservative. a?chlf ltheal ftgHu&ie ve%r (?)mg)oées%;rbeé}jcego% 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 wrthln the same
.. reading frame of- gag. Asillustrated in Frgure 59, Gag and PI RT are :
expressed from the same CMV promoter within the same readrng 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 recombrnantadenovrrai 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 rnto a regron downstream from the
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E

term storage. Long-term storage was at -80C. Rel atiwve anti 'E‘?ﬁ@gzdobt ers
were determ ned. by ELI SA agai nst reconbi nant HBsSAg purifie rom yeast
(from Al dewvow3nistsz, Fargo, ND). As showngin Figure 10A, ?Q_@E% ce in group
1 had increasingly strong i mmune 25 responses to HBsAg exp 369 t he
adenoviral vector;:Ad. HBsAg L2, wthi n 8 Weeks post inoculation. This
vect or vmthatéé%n H S(f’ Xx 105 was sufficient to elicit high

| evel s of antibody (‘gee%ﬂcfj (g 530 Ip sshygk %B@PgmﬁcmﬁﬁeGﬁ@BoBdﬁmwesb)e

i munogeni city &6 r!l&dtrzkﬂB&ﬁ«gF B t in Figure 10B,
i mmunogeni city lI@Lge ?or\c(ir:heas lgE?t%{pa%F&f’Péﬁ‘PEfr?temﬁ%ﬁ titer of

f HBs
t he adenovi ral @\%PH?‘"%’S 7 AdeEaMdiatisHiciogrdbnor (3D) andbadeepr igA)L08 pfu. These
resul ts denonstmedhanisimadt thb 8p I%ii{(?ﬁl; C ng both hepatitis B
surface angigen and L-2 can in uc\eébﬁstt%sdérég $W’§?Z§%onse specifically
targeting The viral THAIOBEHUMe vacks PRAJORRE-Gdg Mol dantty SorBidith 35 These

resul ts al so suppefthelidre c vacci nes provided by the
10" 2~ 2 May 2006 VD) 037 o%'gg!g%% tm@tﬁé)@%ﬁ‘g‘%ﬁfh%"ep‘}o@?@ﬁﬁ t¢Aventi on hol d
great prom ses ' HOMRIENEadssvisahvgctor.nes for hunmans agai nst hepatitis B
virus. b) HBV core antigen (HBcAg) antibody titers S Groups of C57BU6 mice
(Charles River Laboratories, Wlmngton, M) were injected intranuscularly

with 1x107 pf u?Rd. HERAGORFS-Gagfof f erent dates. Bl ood was col | ected from

four animals every Amgn é(tﬁz@ ﬂ% 0 i hoculation and serum was prepared.
At 91 days (G oup 3, F| 1§A‘J’SéMpé‘%s 932 fusignoptein with Gagby 11B)

-post -i nocul at i 'B7€ tting 2., rewdueat eeatﬁmldtmgﬂdau\zbvbboﬁa béQea?dj\ﬁiftmh P{éaéanylw pf u

virus. Bl ood wa t rral s_ever
secondary chal | gﬂﬁ&%@%ﬁ?% é ﬁ?rltugﬁa 8‘&"&% ﬁé’@&ﬂﬁﬂﬂ@expm;ae@st
r econbi nant . HE@Rythewainfa @l‘demaﬁolérwﬁmh Ithe(sarn?er?egaﬁﬂlfr%mé |ﬁ|t er Qatlonal,
e 110, mce"in grou Mstrong

N T |
i nm(frune (rarergggns%gu%é’efﬁ%s#ésﬁgﬁ@gﬂslpgu@@@ Feraodioh HBcAg expressed by the

adenovi r& vector _TAdan:sﬂmitId_\%ctcwahdI@m:dﬂgg e,% Céﬁ]éeeéor@ﬂé)ﬂ%? j.body agai nst

HBcAg reached ost i nocul at Hocui ation
wi t h Ad. HBcAg awgftﬂgg‘%@f%@i délbamiorgmncbtsary high titers

were, achi evedrwomlumantadimwwr@véaws of the second i nocul ation. 20 As shown
in Fi gure 11 B, mice in group 4 also had strong inmune response to the
hepatitis core antigen HBcAg expressed by the adenoviral vector

Ag HBc Ag. leZ Bwi t hlmm\smd”l: rideb ®F afimafth HROMendoRl
about 34q aysaﬁg% i nocul ati on. € seco
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. immunogemcrty 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 protern in two groups of mice, respectively, These groups of
| ‘ CS?BL!G mrce (suppired by Chaﬂes River Laboratories. Wilmington, MA) were
30 injected zntramuscular!y with 107 pfu Ad. tat. env.IL2 on.different dates as
mdrcated 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

7
W|th an add:tronal 10 _pfu of Ad.tat.env.il2. Blood was collected from three

35 animals every day followrng secondary challenge. Titers of antrbody elicited




boosted the i mune reponse again and very high titers were aq\ﬂ 0%%{ w thin
25 about 3 days of the second inocul ation. These:results gi7ace that

t he adenoviwelsussesror expressing both hepgtitis B core. ank, zzznij I L-2
can al so induce strong imune response - specrflcal ly targeti @? &' r al
antigen in mce inoculated with this vector.” These results once again
support the belief that the genetic vaccines provided 30 by the present
“invention hol d 8¥at HIY §pad eny wees dateratiaslisy HlaSaiagamst Ad.tatleuimms agai nst
hepatitis B virifectelddsLa c2liMa%ed006 CLAIMS 1. A reconbi nant adenovirus,
conprising: an H'V sequence encod| ng a nut at ed HV antigen, expression of
the nutated HV antﬁ"@f@ﬁ igsatesef the Hehd cellsrinfeaidithiAdiat. v Lp ey an i nmune

response direct@gpa8@a8 e t t..upon infection of the
host by the re@o?rbl nan?él!gggny\%ér/ﬁgg %ggftﬁ%&?%wﬂﬁ%#ﬁsﬁﬁ'va@ﬁw rus of claim
1, wher ei n°t he PRI Atintectiorudiay o2l Fartyesghi hadrs posi inkeogieHen:. 3. The

r ecombi nant adeRmive n.th H V.,antigen is_an antigen
of HV-1 or H V-2 an@nﬂeggr@oiaéf'{%ﬁé%qlﬂw Wcﬂﬂlﬁ ed 1 TrijpnX “anti gen
of HV dade AT08 Acposenuaearrsupemeannwaadaameaogrtaemﬁntgmgotﬁa%gfegst of claim
1, wherein the dlg S n or surface protein. 5.
The reconbi nant agga‘g/f"?g’g“ Igf T@?a'sg{egw%v%@%‘?‘ﬁ ﬁéJqllF‘VogF%@Sr"ﬁ'ePﬁ is an
H V envel ope. pFbi% Platesr Standahd FLISAmassaystwerp pefomasilidnésutdbas®or The
recombi najyt  adepoyd rein.t avage site of the HV

~ envel ope protein I??ﬁ%ﬁtat\%t@%# gfarﬁ@?g‘f"f'%artnsre%'\??ﬁéng@Eoﬁfﬂtﬁaﬁwe@denov| rus
~of claimb5, whérigylatediy ﬂgrm@tzmmlamstmeamdnloﬂtﬁb)wnso of mblis fV envel ope

~protein is del ghRchizd n-EEF'a reconbi nant adenovirus of claimb5, wherein both
the cl eavage site 8 e Ctermnal cytosolic donain of the H V envel ope

ﬂlr o/tel n iare del et edAS showihie Hl@.(rerﬂpttreathteeaﬁie@m\/t:hfslgﬁrorgi h&d [&t m EI’EIR t he
t t t
e 2P, REBARER o o iR by thesienovicbvecion 54, 1o The
reconbi ndAt adéhiatienul vt ke gthast ieEoRATIbONLaddinst FAAURRGS fS %#%E’R Ta
t,

encodes an Hl V. s8l.ec rom the group consisting
Vif, Nef and Fie\%wqtolig' W B%ﬁai'fﬂ %H%S?%Gﬁmwmnmm&wlbz claims, .

_ vvher ei n t he Hioatedithei immengreponse again and very high titers were achleved within
' about § days of the second inoculation.
7 VAs..shown in Figure 7, the three mice in this group also had strong
20‘ _ immune responses’ to the HIV antigens expressed by the adenoviral vector
| Ad.tat. env. L2, wrth 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 achreved wuthln |
| about 5 days of the second inoculation. R R
25 | Flgures12 A-B show the antibody production elicited 'by the -
recombinant 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 mrce 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 antrbody titers of these mice were determined by -
ELISA agamst punﬂed recombmant Gag (obtained from the NIHAIDS -
Research and Reference Reagent Program Bethesda MD) at week 10 post-
N rmmumzatlon {or prrme) (Flgure 12A)and week 14 post-prime/week: 3 post-
| boost (F:gure 128) As shown in Frgures 12A and 12B, the mice: moculated
- 35 with Ad. SC env. gag had strong immune responses to the HIV antigen Gag
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nmodi fi ed H V envel ope protein that includes nulticl.ade varrglﬂ)lag ﬁ 12.
- The reconbi nant adenovirus of claim 11, V\/nerer n-the nmodifie nve ope
protei n thayoioseisgsies nmul ticlade variabl e |y oops s encoded_b

pol ynucl eotide selected fromthe group consisting of SEQ I BC*B@"M@?IZ 52 and
54. 13. The reconbi nant adenovr rus of cfaim1, further conprising: a

pol ynucl eot i de encodJ: 8’ nal peptide t-hat facr litates the secretion of
the HV antigen by a™@ I'EFS &meaﬁhbod}anoﬂdbtrbﬁ@ﬁmté@%?(ﬂw rus. 14. The

reconbi nant ader@WinbinanCd r_conprising: a polynucl eotide.
encodi ng a nemby ane- ang oqeﬁhﬁ%%da?%%étg(?e% eqag(alﬁﬂgewmt%ﬁqeh bound to

the surface of %Ct;EeIACATnﬂdR-tGédisld;asmwdrmmeﬁgnAagﬁ,ggéﬁbh Rse The
reconbi nant ad erein the HV anti l@m S TRY,
“structural _pr Ol?dg?ﬁéué‘g, &%%%%%I%HPS%WWmﬁp@: Adt3§}'renv.’rev §ag.t her
conpri sing® a pMiA7riays eostidecuttiongthese Aiteldfe ps- Eﬁé?l@ﬁ dj‘%g?g'ﬁé‘?[%?% erse

transcriptase. {f7 nbi nant _gdenovi rus of t he
protease is exEr ss@%sgge% r?‘{ﬂefgorﬁ‘%?tb‘feé’?”ﬂ Wxﬁtersrqﬂﬁtaaem@gerels The

reconbi nant ad | byfELGS A iagaidét. rebbifabis ] ressed
rent 'aﬁt%ﬂ@%‘?gﬁpwﬁﬁ\ﬂ@ F'19. The

Separately fro { different fromthat
r econbi nant ad@t’@vwrzg @relrﬁ?)n(‘? ‘%"e\lﬁé}%ﬂqw@@i@m@t-eameM@kSepqet-essed as a

separat e pr ot ebnosti(Bigutd¢3BRIR b via an. IRES o

spli ci ng ;donor (fo}ﬁréd msc)ﬁanr smw ﬁgtJrQé ‘rlée)ggn&; %%%ga'&%%'awtted of cI aim
1, further conpr %}tf‘pe’é"fﬁﬁrgﬁaﬁéﬂébwnm@rammesp@sastmewnvehﬁg@r n'of HV
protease and H¥g. reverse transcriptase. 21. The reconbi nant adenovirus of
claim 20, wherein the fusion protein of HV protease and H V reverse
transcriptase is expressed as a fusion protein with the HV Gag. 105 2 May

2006 22. The reéconbAaRBfiorPetRRRNdEME WMpHD \?.I méﬂ}!v\herer n the fusion protein
of HV protease and HI V. reverse transcr pt ately from
a pronoter di f34ErQMEalva pRainsbidIM aptigehsy/ Gag. 23. The reconbi nant

adenovi rt$ of cl aim 20, wherer n the fusion protein of HV protease and HV
reverse transcri pta}%a is expressed as a separate protein fromthe same
pronoter for the HI 'V%Fﬁ’"\ﬂf&YtQWXICREBnmhoqpes(@mg]bjdmﬁ}ﬁﬁp{@é}@gmnﬁrthe mechani sm

24. The reconmdeﬁﬁtrraﬁm I further conprising
pol ynucl eot i de ncodi ng a\éf%déﬁ‘gﬂtwr:%@gghs ps pﬂe@S‘HPgtbéé.@'@Qt‘H)V r ever se

ndependent assays: an lFNy assay and a 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 antrgens 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-release Iytlc assay
(Current Protocols in Immunology, Coligan et al., eds. ) except that the target
cells are not radiolabeled prior to lncubatlon with the splenocytes Detarled
30 procedures for this assay are described in Di Fabro etal (1 994) "Quantrtatron
of human influénza virus- -specific cytotoxrc T Iymphocytes corre!ataon of
cytotoxncaty and mcreased numbers of lFN-gamma-(or IFNy-—) producmg CD8+
T cells” Int: Immunol. 6: 11-9 Bneﬂy, about 1)(‘[05 splenocytes were incubated

5.
with 10° target cells (e g., infected with approprrate wruses carrylng the target

/
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transcriptase and HV integrase. 25. The reconbinant, adenovr r ?(%%4 cl ai s
16, 20 or 24, wherein the HV antigenis HV Gag. 26 ‘The Qant
adenovi r us f oShRLY 25, Wherein the fusion ;prot ein of Hi V rot ease, HV
reverse transcriptase and HV integrase is expressed as a PETEPGR °b1|20te| n
with the HV Gag. 27. The reconbi nant ‘adénovi rus of claim25, wherein the
fusion protein of HV protease, H V reverse transcriptase and H 'V
integrase is eﬁpﬁm)auia’@abamlameloﬁﬂﬁpmt‘a'ellsmmmh'eubaied foethiat 370, 0m t hat for

the HV Gag. 2 e reconbi na f claim25, wherein the fusion
protein of @4}% FQERsUr ht‘v‘?ﬁ'\% §‘§"#é’ﬂ§’88‘f"ﬁt ase and HV integrase is
-expressed as a s epAtiatio bPCEL i mhiceMdchRtGAWm HE aiBi®krafl Riccihde H V Gag via
an | RES or splici n%ll_igonor/acceptor mechani sm_29. The reconbi nant

adenovi rus of @gaN anfigensevassipmingd Ry using hahiassey Aescabed sequence
het er ol ogaus t apade ey UneRB8 @5?3%!&6 we@é‘mjercfemﬁ‘t?arﬁﬁscméh?mﬁ jphose

expression in the host enhances the | mmnggenl city of H 'V ant | gen 30.

The reconbi nanPiafélbeny.k2. Spleengwerebarvaied spm %!ﬁ@ﬂtww
posi-tioned in 4iRg poikts ihBBARA qu-'rghP@s Qﬂ-@”%ﬁte‘d&%@s‘ PGt AREH Y- St rruI at or

- sequence is. positioned in. region o enovrrus 31. The
reconbi nant’ adéﬁbbﬂttoﬂsﬂ"fbe‘I@I-Eiﬁ @ﬁ"ﬁ@a glarcell e romSE7BOE ABECHING:he HI V

sequence and by 1GHH el dd BUARHeoRAMRNEERER, POS leallch Bnbhe B or E4

regi on of the adenoviTus and are express romthe sa prono
bi ci st r odlcal | §timilatieanactivetedisalenptyies var meedwvhsnﬁémellsmée@ecsvwm ci ng

donor  accent of nd RABAN Sl 33T UEerbRAOND REMeaRARAAGRRLy 6] 21 1 29,

wherein the expressron 0 antigen or no St ator is
controlled by EhISMR&@\Eysﬁms)Mnrmaeohs thNa The recorrbl nant adenovirus of

| 29, wh f i ger
muno- st mul at or | SOUGREE SOV B o hORE DU ArouRakTseorele The

r econbi nant adﬁﬂﬂhemrlﬁio@érm&p&ﬂ)dOﬁﬁﬁfe&bﬂgrh@ﬁoﬂn%ﬁ@eﬁéﬂ)dﬁt” ator is a
conbi natlgn of  different cytokines. 35. The reconbinant adengvirus of claim

34, wherdPn t HEOBHRIN N ASishAWRN Fwt%ﬁmfeapeoéstﬁvweﬂeem icailYs ame
promot er but ams'peaaéﬁéeofnﬁ@t&rﬂﬁcé/ﬁevehedwég% JESR HALSEUA wilh T et roviral

splicing donor/acceptor mechani sm ) reconbi nant adenovirus, .
conprising: a fdfgenHly. droeriiesh lidiedeueans in IfNrescretip casmriedavhiendier essi on

of which ts undfnochis wefhesidd iith Bhe.#9 Uelidhtedledtnill diadi@rRt e and
vector expressing non—specnfc protein B-Gal (Ad IacZ) or uninfected B16 F1
20 cefls '
' Secrectron of lFNy increased more in the splenocytes of mice
harvested 6 weeks post inoculation as shown rn Frgure 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 IFNy mcreased more dramattcatly in the sp[enocytes of
mlce harvested 8 weeks post inoculatron 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 mductron of hlgh trter antrbody and actlvatlon of CTL
| U'szoecmcally targetrng HIV antrgens have been achreved by moculat:ng an:mals
o 'wrth the adenovrral vaccme expressmg both HIV vrral ant:gens and an _
rmmuno-stlmulator such as IL-2. The tmmune responses resembie those
-dunng a recovenng of vrral rnfectton drseases These results tend to show
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a second H V sequence encoding a second HIV antigen,« expresg f vvhl chis
under the transcriptional control of a second prenoter posifi

di fferent . rwgioemssoshan the first prom)ter,,,expresm on of the first and t he
second H V sequences eliciting an inmune response direct edC %Jé W2 he
first and the second HV antigens upon infection of the host by the

reconbi nant virus. 37. The reconbi nant adenovirus of claim 36, wherein the
recombi nant adEH&A 9epetic yagaingsiof the prasent iyapliandhet miBdes (Bveral é@dibi nant

adenovi rus of - giraih Ald KRkl birkStiod\h Goags Hlahanyigens are
the sane. 39. The reconbi nar?t? aﬁeno%%r%é&% ccgllngns@gﬁ @ﬁ%@?ﬂ"ﬁﬁﬁvﬂ rst and
the second HV antigens-are different. 107 2 May 2006 40: The reconbi nant

adenovi rus of ofai MRz MR i, the first or the second HV antigen is an
H V envel ope protein. Jl/ The reconbl nant adenovirus of claim40, wherein

t he envel épe prot ei \ranzymg Axpgsay wpp @edormeatusing ayprbiol rg@dtﬂéttfwmgmytl 42.
Th mb " h f th
v envel ope Srotesatied Dk & LI e RSN ariogh bR e Bl e an:

H'V envel ope protein i Bant
adenovirus of thiited bnpohnheusepmteumeA'therMathabad cecemlﬂstzgdames of the HIV

wherern bt h ¢ e ppadEhRead oot IR AN A SR oo nmi n of € he
H Vv \egvel ope. ptPTGtO@PIrﬂGﬁt:@Qﬁehdﬁm et aﬂ%1989hé£:yrt&tsztm$lyﬁfphbqadeéyp‘éh§aet§; of claim
80 uher 501 oihSlestl 14 Bl R SRREENL i o 2 1Y
Rev. 46. The’ rwgtﬁ?r-ﬂr%t adenovi rus of claim 36, wherein the fi rst or the
et e e Do G R ALER bl B Bl St maeduotdn m 11 or
cl ai m 46, wherfer ifNy Iaeeayemhmltbé fotlewmg feixedptions. ogmzﬁﬁg Abec@iBR b irm at | east
two H V cl ades 8. The inant adenovirus of claim47, wherein the at

| east two H V&Y éf"ésé’.e r@'@ Oy &l srynaliqRssgy. o Hpitcefrdsarayme wered ade A, B,
C, D, EIF andie@rmfned @auldtiog thel stbpk df nt
adenovirus of cl Cél é{]gjy vvtzu 'f’% t he p\%?, %&@%pg&%&&@%ﬁ%@@td&a

pol ynucl eot i d&E2 LB eONE4NE PBWW@AM%H%@%WWU@EGHWS 25, 26,
27, 28, 29, SOe@Jtrddiﬂdcczﬁ@rttﬂ'élartfsﬁﬁ@”t’@W@D}usﬁ%@%ﬁhrUS of claim 36, further
conprising: a polynu odi ng a signal peptide that facilitates the

secretion of the f%l”? Y, 8 OUE%Bn‘%P“P‘@b@déﬁlﬁt‘@‘éﬁﬁﬁcﬁﬂ oot 1107 targetadlipy t he
recombi nant a%?@trtbtﬁbﬁed together as for the IFNy assays. GranzymeAacttvrty was

20 determined by combining 20 pi medium with 180 pl reaction mixture (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-n1trobenzctcac1d 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 reactron 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 sngntf 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
~the splenocytes were mcubated with B16- F1 cetls lnfected wnth an adenowra!
- _vector expressmg non-Specn‘c protem B-Gat (Ad. IacZ), an adenovrra! vector
_:.Lexpressmg both hepatms B sutface ant:gen and lL-2 (Ad HBsAg/ILZ) or |
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51. The reconbi nant adenovirus of claim 13 or ‘50, wherein the signal
peptide is an HIV gpl20 signal peptide and preferably, is eAd&¥e®0By SEQ I D
~No. 74. 108w@ebmasesk006 52. The reconbi nant: gdenovirus of clg g /33! rther
conprising: a pol ynucl eotide encodi ng a nmenbrane-anchoring donai n at
renders the first or second HV antigen bound to the surface of a cell

i nfected by the reconbl nant adenovirus. 53. The reconbi nant adenovirus of

" claim 14 or cl Hnrfested Bgrrdigels. h%'m'ﬁW%ﬁéﬁ'&ﬂﬁtWﬁ&i@Od%mnﬂym@Aan H V gp4l

transmenbr ane %&mcﬁo@mheﬁﬁﬁ@foag&ynohﬁcm gNo. 75. 54. The
reconbi nant adenovirus of claim3 wherein the |rst an second H VvV

antigen is an H V stfigiie 4 shows the resulksof trp grangyoerdi assays fadseriesilr us of
ctaim 15 or cl 3higg afva &'Efﬂ@'Elﬁnbrbotnt&elnm@/tedsﬁl{;IH&bgWéleﬁgrgﬁ@é&g (@mﬁw%t type

"HV Gag. 56. The reco nant ‘adenovirus o erein
the HV s?ructanﬂétveebﬂ@{‘eﬂﬁlz 34/3 (prirae/boost) past-secandentinafulddion w@ag. 57. The
r econbi nant adepoyd n(\s claim56, wherein-the proteolytic -fragnent of
"HV Gag is select ed frg ‘the group consisting of pl7/p24, pl7 and p24. 58.
The reconbi nant adefigured4B8showt Hianesdis offiies gianzyrhe Aprsesysdbysdres 2f r agnent

of HV Gag is i g .S, ‘ rane d.f 59. The
r econbi nant adenﬂno%lla?gés‘% urqealfoﬁtgklﬁ%\?/ﬁé’eq’ﬁﬁ:%{nﬁé’veﬁ?(%go?ﬁﬁ)??t fragment of
Gag i s encoded impueizaliidnmithchd3Ciede.gegl ect ed from the group consisting of
SEQ I D Nogy 34, 35, 4 47 and 48. r econpi nant
adenovi rus of cl ai mTégse %gm %bta‘h 4 ?l§|nﬁdhegl§1n5¥{p§,m% %8%3'\958 ding a
H V protease. &tm tﬁh&?ﬂﬂmmlagamtdmm(ﬂertbﬁ strbng beivarid®oPCTIC! ai m 60,
‘wherein the |V ease s SEQ ID NO 56. 62.
The reconbi nan?b%@‘“gﬁ&%rqémgm 'grﬁg'ﬁ W‘E@gﬁ?yﬂ%’” f'?%f"' 1Wihthei gen is a
wi | dtype or a amrmvtraHaVcnamghremmgomahewvﬁm%nt[ ssRedfimfiudoant i gen is a
t, HV str he reconbi nant adenovi rus

wild type or mnmu

of -cl ai m 62, V\)ﬁﬁp'@?{}‘? ?Wg'% 6@3‘5&’5&‘!‘5] EP SPPRP“ Yeheliefthaltheygenalicnh is wild
type Gag ©or a mpacines!pyévided Hﬁﬂgpféseﬁ)ﬁ‘ inf@tion hBR otedB¥oriRES a8 dificdditus

r econbi nant adenoyl rgs of claim 36, wherein both the first and second H V

antigens are w' BImans29aNSHINY- envel ope protei ns. 65. The reconbi nant
adenovi rus of cI aim 36, wherein bot h the first and S

3) ELISPOTAssay
. 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 Splenocyte_s were prepared (see Currént Protocols 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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second H'V antigens are wild type or nutant H'V st fﬂctural proteins. 66.
The reconbi nant adenovirus of claim36, further conprising: y 2006

i mmuno- st MYPABMIB0SEquence het er ol ogous ‘t‘o<adenovi rus and PeFRANS I

| mruno-stimul ator whose expression in the host enhances the inmunogenicity
of the first or second HV antigen. 67. The reconbi nant adenovirus of claim
66, wherein thegfj or second H V sequence and the inmuno-stinul ator
sequence are eX'STr'ie%P?e-'(-jr P@sf'rfo[ﬂ'@Hgﬁ%l’ﬁ@eﬂ?ﬁﬁﬁ‘ét“@iekﬂ@@rmt-nlém&/po&ma an

i nternal ribosowith AdBC.snsick@ag! THesh RsER ihGkaE thAd FRALBSHERLAL: hani sm
68. The reconbi ﬁ;laent nagenovirus of claim29 or cl aél‘im @gm @r%%cﬁgh

i munost i mul at'of Cids g ¢ VRGeS Of thepresant invertiopriniured straneadiviatiansofETic | ai m
68, wherein theagamgikivigags selected.fromthe group consisting of

i'nterl eukig-2, interleukin-4, interleukin-12, (3-interferon,
X,-interfefon, y-interferon, granulocyte colony stinulating factor and

gr anul ocyt e- mac3.opha@énstit) Yaocied Agathad lidkhtiks 70. The reconbi nant
adenovirus of claim36, wherein t]igaei ?tlt_rés}%hfg?gsg%%%d pronoter is. an
adenovi ral pronot er .ERodimgatsof heraanetie vacsineragainstisepatitic Bairos 364 Wher ei n
the first or safsngds oftheiFebrubion? 5 Vi moter. 72. The
reconbi nant adenovirus of clal mlg)ﬁgggei&ﬂ%ﬁﬁehrgétaﬁ ?ﬁf‘?(ﬂﬂ%ﬁ- adenovi r al
promoter is selected fromthe group consisting of CW pronoter, SV40

promoter, 16 et r ayi © UTabitiAioAMR HeéplicAtd-defl i€ Qa St PR AR IL & B ach i n
pronoter. 73. The reconbl nant adenovl rus ot —ct arm S0 coiles293hstne i rst
pronoter is inL@H%‘-'t-ELB_\L'é@ on-of the adenovirus and the second pronoter is
positioned in the E4 region of the adenovirus. 110 2 May 2006 74. A

- reconbi nant adenovirus as claimed in any of the clainms 1 to 73 for use as
a ‘medi canment . 75. USWogdenoyirat vedioraahd. HEskg a2 andsAdEBEARL PRdleien any of the

Cmune. t espons o HubR TS Ry B oBiof sy S R et B R Ge R s ag
claimed i any.("i'ﬁs._ptg%éﬂ_@ lpHER caretantigeh (B, respuciivy. UtrthefsameReiopament f or
UnCany of o) ai n BaBh Y etbala ey %) Bh R i chineh S cerepesd nor |
conpri ses .one B2 pireotenditierentiromitia farexprgeing tesvirdahtRjeAl PESUSsGP
adenovirus th M.} - st.l.mul at or whose _expression in the host
enhances t he ﬁ%ﬁ%@gﬁﬁ g ??’ P ie?f?é?'g'é'% ‘@J‘ﬁ\‘ﬁ' iegRigssion of both the viral antigens
, and the immuno-stirnulator.lL-Z and to enhance immunogenicity of the
20 adenoviral vaccine. As shown by experimental data presented in the next

section, both of these. two adenoviral vectors are capable of eliciting strong |

__andriongffasting immune respdnses in animals against hepatitis B antigens.
: ‘Th,ese two-adenoviral vectars, Ad.HBsAg.IL2 and 'Ad.'-HBcAg.'IL2,- were
- constructed using strategies similar to those for.constructing the adenoviral
25 vaccines against Ebola virus as described in detail above.

a).  Ad.HBsAg.IL2 SR - -
. . . Brefly, full length HBSAQ (with a silent mutation caused by deletion of
- Xbal sjte) was ins:erted;into‘.the left end (E1 'region-) of the adenoviral génomé
'30_ using a shuttle vector pLAd (Figure 4A, left side), resulting ih a shuttle véctor= |
~ pLAJ-CMV-HBsAg. T
- 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 pRA {Figure 4A, right side), resulting in a shuttle vector pRAG-
35 CMv-L2, S | _
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78. Use of a reconbinant adenovirus as clainmed in any of c_I%iMns %]0 Lo 73 in
t he manuf acture of a nedi canent in conbinati;on wi+th an i nmmu A rgul at or
for use irwelsasbsTng an i Mmune response 4 @ a pat hogen. 79P’C’§ﬁ§0295§11 first
reconbi nant adenovirus conprising a first H ¥ sequence encoding a first
mutated H V antigen in the manufacture of a.medicament in conbination with
a second reconbi nant ‘ﬁ@em{\{,i rNR]s of different serotype than that of the
first recombinant adeHovH 1% aHEs49 Apd PRAGEMY-4 Soverd liktbarized guiapgce

encodi ng a secaapprofridteambingiih dreymes 8ud b1 4 | e [esponse to a
pat hogen. 80. tﬁa%kof afirs re_cgnbi_ ﬁg&r:]rtf‘ai e%%%dﬁoﬂgﬁmé}%&@gfi rst

anti gen seque Bsed i nevirys (Figure 4B desiitingrinitheardombinaeti ng a first
viral antigen ddentVitahGedidridebighabl 2GS bUS in the manuf acture of a

medi carrentsi n conbination with a second reconbi nant adenovirus conpri sing
a second antigen sequence heterol ogous to native adenovirus and encodi ng a
second viral anpi gemd_ﬁgcq@,ggcond pat hogeni ¢ virus for enhancing i mmunity
of a host to infection of 'a first and second pathogenic virus... 81. A use

as claimed in any oPfigivasaarenses evgcoding fBDienyihaHBEAY (Wil 2 IBRIGRERM | S
sui tabl e for adghdtidvRids LWL I cularly, 111 2 May 2006
i ntratracheal | ,u sugf:yu(tﬂaért]'ggl?g??/% hl&r‘]ap ?’;ﬁg@gﬁ@hﬂ%ﬁ#ﬁl WaEs Rapsd intodhe al |y,
oral Iy or par efffi8n0/(E1 region)phiheasienasirat banomel usif & sAitae 78cieF plARI m 80,
wher ei n tige serm&yrae e fi L nant adenovirus is adenovirus
serotype 5 and~rt e g’ée? g%f@%)'o$éﬁ%é'ﬁcg@§%a@e%@??ﬁ?%?ﬁp%@'ﬁém us is
~sel ected from 8MENE[IEAY ptaoratersia a getadviralespiiciny Honss (§[§Téﬂcymesffoég§£5d 6- 51.
|

. .83. The use as ' ' i m 79 or claim80, wherein the st’ viral

anti gen encode@gg%nt eatft?’?‘ (sékj @@%%P{?éﬁﬁesa?énaw Pos The shudllesvaetoras t he
'second viral R{RMUGeErs desigraiatl tlyAd-ORIVSSDSRG-HERAGISH, Mlagadenovi rus. 84. The
‘use as claimed in r. ¢l ai .. wherein the first viral antigen

| d Céé?:}ru@hge% ol ﬁ| TTBB%V wh the f t | t
encoded bg the first Teconbl nantd Jiipsimmuno-siimyiaters,ineluding dn2 (with second
viral ani?gen @sileotimutalipn thaed 69 @RtibR PR NGRS, lﬁﬁ'ﬁ”zﬁ% é%@éfﬁ{‘\ use as
' I har

clained in clajJ qr .cl ai.m 80, wherein the sécond reco € adenovi rus
has the sane g‘l‘agegrﬁ%ai"ﬁ%|52t53%%8%beé§eﬂ%‘@af9@%@@9 the sbyttievbetor t he fi ber
regi on of the pf¥coffihureaaniihtaiak). ariaa\thied Smidnd® Ll e nsgrotype than
that in the fi rét {eﬁicf?rrbi' nant -ad)enovi rus. g'g{nﬁg\&étgguléioﬁsgﬁéieﬁg@sis claim 79
or clai'm 80, WHETEISY TR 280t {eMVinsemaier Wamtretiodnabsyilicing doasr (SImy apane
adenovi ral baekbapier (88) fBehdnigntht BRR : : .t he knob, shaft or penton
base do:?d' n og, the fiber region of thsﬁagggécﬁé%?ég%ﬁ‘r%’ra ’-'ﬁ%%&?i rus is of
differerft” ser di'yFRUEIRNPCteTRIOGISEA issgenigriatey pRABCMY-SDISA I SEALqRPRDI Nant
adenovirus. SA-GMCSF. . L _ -
Both pLAd-CMV-SD/SA-HBsAG-SA,-HbcAg and pRAG-CMV-SD/SA-

IL2-SAz- INFy-SAs-GMCSF were linearized using appropriate restriction
.-enzymes such as Xba | and EcoRl and ligated to the backbbﬁé of the

25 adenovirus (Figure 4B), resulting in the récombinant adencviral vecior
. . designated Ad.HBcAg.‘ILz;
-2) Immune responses of animals to the adenoviral vaccines against HBV
o canfigensTe o LT
030 e e

Experimental mice were inoculated with the adoviral vaceine
- constructed above, Ad.HBsAg.IL2 and Ad:HBCAG.IL2, to elicitimmune
response.to-the hepatitis B:surface antigen‘and core énﬁgéﬁ "'expkeésed' by
these two vectors, respectively. -Immuriog enicity of these adenoviral vectors

101:;




87. A use as clained in claim80, wherein the. 'secohdr-;reconbgrilznt 0 .
~adenovirus has the sane adenoviral backbone as the first on czepgf5 t hat
the knob owoored/osses? t he fiber region of thg second reconbi ggﬁj enovi r us
is of different serotype than the corresponding one in th pL3s112
reconbi nant adenovirus. 88. A use as claingd in claim80, wherein the
first or secon ecombi.nant adenovirus i-s replication-inconpetent. 112 2
May 2006 89. A%J&eqceg%f%ﬂ%bme%wnegataﬁ elantirbdies agaitdteBsAgindrasagbi nant
~virus -further respeptivedyes a third antigen sequence heterol ogous to hative
adenovirus and encoding a third viral antigen fromthe first or second
pat hogenic virus. 90. A use as clainmed.in claim389, wherein the first and
third antigen asequeBlesir@ee ah 'nt{y.,@g', in.the El and E3 or E4 region of
the native progeni tgb of the ?‘bl%r St rggjo'%{ﬂ'mb%@'ntfte@denovi rus, respectively.
91. A useas cl ai meftPrhmige{Chades Riverdrakioratoris, Wi]h‘ﬁ;ﬁgt@ﬂ%AMé’rgi@é}&écgen
sequences are pHBIMASERSHOLIE S ' by the. sanme pronoter. . A use as
al V{ﬁmw@l’%n\(%%c%gﬁw of AdiHRsAG. k& d®8nces are

claimed in clajm91 Wrerelant e rirs :
expressed bi ci $¥Pontd8l 19} & x46°%i 5k ¢0%hahd BiXWQfWinﬁmeg)bréﬁpﬂ_sﬂB\g%i a a
ai'm 80,

splicing donorhagss 1| ' 9 A use as clainedin c
wherein the first rgﬁggA tﬁ%ﬁ@é‘?@&?ﬁtﬁﬁ MeRsEehiarisgeshaivasted fbramicegen

sequence het dRSfUHedYith d xtl’iand SadtoToti.r Seruang G%Bﬁﬁféiagtg;[efbehmé g viral

antigen floom tdugteli 1-5do. ¢ ng pat.hogeni c virus, an e second
reconbi nant virus fUrthgﬁgué%ﬁ%rgisg'ggsg‘q‘rg Ve AtrHbgAa aptipdritees  het er ol ogous

‘to native aderBRasued fanserahaodisieg front batifodl ' r the first or
~second pat th@gnﬁnYﬂ éé’tﬁrmg%' A %I@e as,clee{l?bnegs?rh?dnw@?g#ﬁ)]eggp 1mPE?°n t he
first and thir anf_fl gen e ERYLdvagdivteddit808ned in the El and E3 or E4
region of the nati Ve measgenihtoslativef titblaerf iHd At LESOMD Aadenovirus,
‘respectivel y;'AEg,gbstArbE éebgoncg %ndt {q%ur.t h ﬁ,ﬁf'g'gn pq&@ﬁ@%%‘a&?ﬁ?ﬁgﬁosi tioned
in the Elénand_ A 2R08Yt 1509440 f@n epetogrimiat was oblictied foaEONd
reconbi t atlenavizedmicerevepatiboiviiky and Sen l.aied in claim94,
wherein the first and third antigen ggqﬁ%ﬁ?‘e‘ggﬁ %B%'%g'r ggcgogquﬁ cistronically
by the same pronotef = GPMIFEPSER dor 2:3H te allow for sfuttinge Thedpienggs ar e

expr essed .bi cthenwcbilied alémighyat4*e 5 aAfnk tRE ISPt Blicioty ’EQQ#J‘?’% as c: ai _rrgd in I
ernal ribosom

claim 95, me{r‘:‘ﬁis‘f‘eﬁe%bi‘ﬁi i gnl B9 Seiidiped et 200hap ana

entry site or via a spii ¢4y aBABH caidepedat 200thagfcr® mihl I3 My 2006
Supematant was transferred to another clean tube. Sodium azide (NaN3) was
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.
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o Relative anti-HBsAg titers were dé‘tennined‘by‘ ELISA against

| re_combin_ant HBsAg pur{ﬁed from yeast (from Aldevron,‘LLC, Fargo, ND). As
. shown in Fjgure A DA’. the mice.in group 1-had increasingly streng-immune
responses to .HBsAg expre,s_séd by the adenoviral Vector,-':Ad.‘HB'sAg;ILZ,

| within 8 week‘s post inoculation. This vector with a titer'as low as 5 x 10° pfu
was sufficient to elicit high fevels of antibody specifically against HBsAg.

. -Figgre 108 shows the immunogenicity of Ad.HBsAg L2 with higher

titers. As shown in Figure 10B, immunogenicity of Ad.HBsAg.IL2 increased

25

30 dramatically-as the titer of the adenoviral 'vector was increased from 1 x 107
pfu to 1x 10° pfu. .

o Th_gse results demonstrate that the -ad‘enbViral_vecto'r-eXpressih'g both
’h.epatit.is B sqrfa_,ce antigen and IL-2 can induce strong -immuﬁe-'ré'sponSé' |
k speciﬁga!iy_targeting the vil_'_al antigen in mice inoculated with this vecior.

35  These results also-support t_hé belief that the,génefic vaccines provided by the
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97. A use as claimed in clai m 80, wherein the first.and the _second
pat hogeni ¢ viruses are the sane. 98. A use as clai med in cl & MawdP06 her ei n

‘the first awedslsoesecond pathogenic virusgs are of the sapg type but of
different subtype or Gade. 99. A use as claimed in clai nF%UUg‘%ﬁé’r‘éi n the
first and the second pathogenic viruses-are different types of the same

virus. 100. A use as clainmed in claim80, wherein the first and the second

pat hogeni ¢ Vi rLmemnamedﬁdnft&mﬁ@rfeat/prbméesb@’ibecrﬁu§§§ccﬁ%s%ﬁidﬁ%‘i‘ns' n claim
80, wherein the_ fi rf{‘, or,ﬂpés]gcond pat hogenic virus is a human

i rmunodefi ci enc@gaW "i®%iza virus, Ebola virus, Marburg virus,
Arbovirus, hepatltls virus, preferably, hepatltls A B, C. Dor E virus,
respiratory syngyti |rus her pes s Iex virus, preferably, herpes
si npl.ex virus n‘ijype W'?)?B@QGZ' ‘g‘%"'ﬁ begdiptiteroma virus. 102. A use as

claimed insclaim 80,erjw @G’o‘?@m rﬁﬂc(e?@héﬂes%@?é?ﬁl@bb’ﬂa&ﬁiesa\Wﬁlféﬂﬁfbnr fagn H VvV

surface, corel/capsjd, gu at oré|l enzymne or accessory sel ect ed
iy

from the group %E‘i'eé"f‘?q"l' irapugqu ;‘ﬂ'tﬁd“%pﬂﬂl AG%JAQFJEL? on plﬁferer;szatew pl,
p6, Tat, Rev, PBoodWas tBllecdifronYRiur al Hiéis R %%T%%l%&f aﬂikﬁ in of the

i nfluenza vi rus gr eferably influenza gl copr ot el an Ebol a
gl ycoprotein, FreFeraLVES E[?Bsz?dGlﬂi%lda rpvR B aFiguss 144) oEBIdaymuci eocapsi d

protein, a Mar te@rogpw FRRPE #16) iost HoBUBHAD o\ 80U GiGAGh G ARS! ) Pr ot &1

an Ar bow rus glécoprot ei.n, a surrace antigen or core f hepatitis
B virus, 1ref aféinnal &t agi VIMﬂBﬁngdwasmﬂBeﬁgd ﬁbmﬁhmtarﬁmsls Bverydag, a

surface anti gefBking&REGHdARP él‘%}l@nég A]ﬂiBﬁHd} ﬁt’e:sw%){j%teﬁﬁ 8?‘5)53/ kgéﬁ)l y NS3, Ns4

or NS5 antigen of hépatitis n protein of
respiratory syAgdnstaecombinant HBghg purifiest fearm Emdlr(ﬁmﬂ@ﬁmsomlmmhﬁmnml rus

type-1, E6 or e, ?Enﬁﬁ?’gn% pllloma virus or a full-length antigenic viral
proteln or a portion of the antigenic viral protein that contains

pr edo&n nan':1 ant i genAS pleown inlFigured 1mm|@emgmupmlgd)¢1mngﬁmgigﬁe \:‘\igpbﬁée or ]
~second -p oge erein the
first or altsljecongjlt@la p%’lg étglﬁtclgj'% arPt'Pg'%jggﬁ’g %“?fsﬁse&ﬂwﬁeﬁd?wm% et at ed from a
gl ycoprotei n ofd HBeAQJIltiswvltbrthesmgbenﬂ titet 4f ahtivbyly 28A0stHEdp@TeaERdh F US such
Vital conponentiist 28 ERPEpdt BrpuBlin Bk ciphd Mosuatonih ac HEke B ™
claim 103, whebasisted the immdid fepahseagai akd very high titere aRisladHiewld vAhid gen

i ncl udes del etéb%ﬂg%ggygegﬁpg r ot egd%%clblfatc' eavage site of the glycoprotein,

‘and duplications Phunosuppr essi ve peptide regions of
the gl yc@frotei n. fshokmusigise aliB] mied i GroabalsBPRad MidpAmuhbe first or

second reconbi rres?prtlatnse %j ﬁ]n ci1e|p¢[:|tliltl$s Jol#e ztarr\]t%ren %%%DAQ ei:pressed by the adenoviral
vector Ad.HBcAg.IL2, with the high titer of antlbody agamst HBcAg reached in
ahout 34 days post inoculat:on The second mocuianon with Ad HBcAg L2
' boosted the immune reponse again and very high tlters were achieved thhm ,
25 about 3 days of the second inoculation. |
o These results demonstrate that the adenowral vector expressmg both
hepatitis B core antlgen and IL-2 can also induce strong immune response
specrf’cal[y targeting the viral antlgen in mice inoculated W|th thlS vector
7 ‘_These resu{ts once again support the bellef that the genetlc vaccmes prowded
- 30 by the present invention hoid great promlses as eff:cacmus vacc:nes for
~ humans against hepatitis B virus.
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an i mmuno-sti nul ator sequence that is heterol ogous to native adenovirus. and

encodes an i nmuno-stinulator. 106. A use as clained in'clai f?n ':'?,O%erei n
.the inmuno-stinulator is a cytokine. 107. A use as clained in claim78 or

cl ai m 105, wherein the i munostinulator is a cytokine selected fromthe
group consisting of interleukin- 2, interleukin-4, interleukin-12,
(3-interferon, A -interferon, y-interferon, granulocyte colony stinulating
factor and granul ocyt e- macr ophage @%ﬁ@l stinmulating factor. 115 2 May 2006
WO 03/ 038057 PCT/ US02/ 35112 Cenphar BT25. t xt SEQUENCE LI STI NG <110>
Wang, Danher <120> GENETI C VACCI NE AGAI NST HUVAN | MMUNCDEFI Cl ENCY VI RUS

 <130> 22488-740 <150> Us 09/ 585,599 <151> 2000-06-02 <150> PCT/ US01/ 18238

<151> 2001- 06- 04 <150> US. 10/003, 035 <151> 2001-11-01 <160> 75 <170>

Pat ent or- v <210> 1 <21bh 7. <212> DNA <213> Ebol a virus <400> 1
ttttttt <2 o@ef%"iﬁi@ta SPOVIYS COMRRIUSING1 3> Ebol a virus 7 1/72 2 May 2006

WO 03/ 038QHVHRCELYSORESEARARF B ARt I FRRgr lextf@orfof the
mutated HIV antigen by the recombinant adenovirus eficiting an immune
response directed against the HIV antigen in a host upon infection of the host by
the recombinant adenovirus.

2. The recombinant adenovirus of claim 1, wherein the recombinant
adenovirus is replication-incompetent.

3. The recombinant adenovirus of claim 1, wherein the HIV antigeri is an
antigen of HIV-1 or HIV-2 an antigen of HIV strain BH-10 or pNL4~3 or an
antigen of HIV.clade A, B, C, D, E, For G.

4. The recombinant adenovirus of claim 1, wherein the HIV antlgen is an
HIV glycoprotein or-surface protein.

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 t_he 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_pvj consisting of RT, PR,
Tat, Vif, Nef and Rev.
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uuuuuuu <210> 3 <211> 8 <212> RNA <213> Artificial sequen %}% <223>
Modi fied RNA editing site <400> 3 uucuucuu <210> 4 <211>

- <213> Ebol a virus <400> 4 aaaaaaa <210> 5 <211> 8 <212> DNA <213>

Artificial sequence <220> <223> DNA of nodified RNA editing site <400> 5
aagaagaa <210> 6 <211> 6 <212> RNA 7 8 7 8 2/72 2 May 2006 WO 03/038057
PCT/ US02/ 35112 <213> Ebola virus <400> 6 uuuuuu <210> 7 <211> 6 <212>

RNA <213> ARt ThiCleabmbfflie MeiRnovirus of claim 5, wherein the HIV antigen is a
- modified HIV envelope protein that includes mu!ticlade_ variable loops.

12. The recombinant adenovirus of claim 11, wherein the modified
envelope protein that includes muiticlade variable loops is encoded by a
polynucieotide selected from the group consisting of SEQ ID Nos. 32, 52 and 54.

13. The recombinant adenovirus of claim 1, further comprising:

a polynucleotide encoding a signal peptide that facilitates the secretion of
the HIV antigen by a cell infected by the recombinant adenovirus.

¢ 14. The recombinant adenovirus of claim 1, further comprising:

a polynucleotide éncoding a membrane-anchoring domain that renders
the HIV antigen bound to the surface of a cell infected by the recombinant
adenovirus. |

15. The recombinant adenovirus of claim 1, wherein the HIV antigen is an
HIV structural protein. ,

16. The recombinant adenovirus of claim 1 further comprising:

a polynucleotide encoding an HIV proteése or an HIV reverse
transcriptase. |

' 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 proteln from the same promoter for the HIV. Gag via an
IRES or splicing donor/acceptor mechanism. '
20. The recombinant adeno_v_!rus of claim 1, furthér comprising:
a polynucleotide encoding a fusion protein of HIV protease and HIV
-reverse transcriptase. |
21. The recombinant adenovirus of clairh '20, wherein the fusion protein of
~ HIV protease and HIV reverse transcriptase is expressed as a fusion protein with
the HIV Gag, | |
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<220> <223> Modified RNA editing site <400> 7 uucuuc <210> 8 <211> 6
<212> DNA <213> Artificial sequence Genphar.740.5T25.txt <2Zday 28863> DNA
of nodified RNA editing site- <400> 8 ttcttc <210> 9 <211> 21 <212> PRT
<213> Hono sapi ens <400> 9 Ser Trp Leu Leu Leu Leu Leu Leu Ser Leu Ser Leu
Leu G@n Ala Thr. 1 5 10 15 Asp Phe nmet Ser Leu 20 3/72 6 6 6 2 May 2006 WO
03/ 038057 Genphar. 740. ST25. t xt <210> 10 <211> 5 <212> PRT <213> Ebol a

virus <402, YheAedoMbihatlad®ndvitis of Elatm St Whekéin Felilisioh proteieaf PRT <213>
.Hurmrll-li!\/mglrjc?tgggélacdderﬂlcl% :\'/elvreln{s?e tt?l.':llonescnptase is expressed separately from a
promoter different from that for the HIV Gag. | |
23. The recombinant adenovirus of claim 20, wherein the fusion protein of
HIV protease and HIV reverse transcriptase is expfessed as a separate protein
~ from the same promoter for the HIV Gag via an IRES or splicing donorlacceptor
mechanism.
24. The recombinant adenovirus of claim 1, further comprising:
a polynucleotide encoding a fusion protein of HiV protease, HIV reverse
transcriptase and HIV integrase.
25. The recombinant adenovirus of claims 16, 20 or 24, wherein the HIV
antigen is H!V Gag. _
26. The recombinant adent:virus of claim 25, wherein the fusion protein of
- HIV protease, HIV reverse: transcriptase and HiV mtegrase is expressed as a
fusion protein with the HIV Gag.
. 27. The recombinant 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 same promoter for the HIV Gag via an IRES or splicing -
donor/acceptor mechanism. |
29. The recombinant adenovirus of claim 1, further comprising:
| an immuno-stimulator sequenée heterologous to adenovirus and encoding
an immu'no—étimulafor whose expression in the host enhances the
lmrnunogemctty of the HIV antigen. . ,
30. The recombinant adenovirus of claim 29, where!n the HIV sequence is
":pOS!tloned in the' ET region of the adenovirus and the lmmunofstlmulator '
sequence is positioned i the E4 region of the adenovirus. '
_ 31. The recombinant adenovirus of claim 29, wherein

106




<400> 11 Arg Gu Lys Arg 1 <210> 12 <211> 9 <212> DNA <2%i> Aigti6fici al

' ) 211> 3
sequence <220> <223> DNA of GAG site <400> 12 ggagctggt < <
<212> PRT <213> Artificial sequence <220> PCT/ US02135112 9 4/ 72 2 May 2006
WD 03/ 038057 <223> GAG site <400> 13 dy Ala Gy 1 <210> 14 <211> 3157
<212> DNA <213> Artificial sequence Genphar.740. ST25.txt PCT/US02/ 35112
- <220> <223> Env/ Tat/Rev <400> 14 gaattctgca acaactgctg tttatccatt
ttcagaattg ggtgtcgaca tagcagaata ggcgttactc gaaagaggag agcaagaaat

Prot aceaaid Y Sedtanse sBATK o SPPHRR SR S F e oot p i ane
agcct tEPGCEAieglon ®f tHeGhdeAicgda A8 Ards@itaad R8m ARSI EPRMotdrcCt caagg
cagtcatgact catcaagttt ctctatcaaa gcagtaagta gtacatgtaa tgcaacctat

acaaat Agsrenicaliyia ge hterpalgloagang) entry site or via'a splicing donor/acceptor

mechanism.

32. The recombinant adenovirus of claim 29, wherein the expression of the HIV

. -antigen or the immuno-stimulator is controlled by an adenoviral

promoter.
33. The recombinant adenovirus of claim 29, wherein the expression of the HIV
antigen or the immuno-stimulator is controlled by a non-adenoviral promoter.

34. The recombinant adenovirus of claim 29, wherein the immuno-

stimulator is a combination of different cytokines.

35. The recombinant adenovirus of claim 34, wherein the combination of
- cytokines are expressed from the same promoter but as separate proteins via an
IRES mechanism or a retroviral splicing donor/acceptor rﬁechanism.
36. A recombinant adenovi.rus, comprising:
a first HIV sequence éncoding 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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‘aataataata gcaatagttg tgtggtccat agtaatcata gaatatagga
~acaaagaaaa atagacaggt taattgatag actaat agaa agagcagaag
t gagagt gaa ggagaaat at cagcacttgt ggagat gggg gt ggagat gg
tccttgggat gttgatgatc tgtagtgcta cagaaaaatt gtgggtcaca
gggt acct gt gt ggaaggaa gcaaccacca ctctattttg tgcatcagat
at gat acaga ggt acat aat gtttgggcca cacatgcctg tgtacccaca
cacaagaagt agtattggta aatgtgacag aaaattttaa catgtggaaa

t t t ataat [ at ca, aagcct aaag
aatt aokb nedeRoT e aRp oS a0 Sy S Galpring A HBga
at agt agicagH MIYGaBAGERAS sh BVAAEERIRBAJJAagagat aaaaaact gc

t cagcacaag cat aagaggt._aaggt gcaga aagaatatgc atttttttat
t aat ac@aaﬁ‘emﬁ‘?@‘aﬁd@%’tﬂéﬁc% &lgim 4‘351%"3@@@@%1@”@@9@ pigteitac

t t acacagQfd fhabrFmaa b@Rpeid drgpapccaat tcc catacatt at
ct ggt t'_t tgc ggt tct aagggptggt ggt adatrgpagacgt t caa tggaacagga

- ctaaaacc
© - 43. The recombinant adenovirus of claim 41, wherein the C-terminal

cystolic domain of the HIV envelope protein is deleted.

44. The recombinant adenovirus of claim 41, wherein both the cleavage

site and the C-terminal cystolic domain of the HIV envelope protein are deleted.

45. The recombinant adenovirus of claim 40, wherein the first or the

aaat gt.t a
ac ag?éﬁﬂ}’a 06

ggcaccat gc
gtctattatg
gct aaagcat
gaccccaacc
aat gacat gg
ccat gt gt aa

act aat acca

tctttcaata
aaacttgata
acctcagtca

t gt gccccgg

ccatgtacaa 60
180 240 Trggeconddant akMovinB®f clsit041, 8HBreirtBe cle@@e sTS6f tha&KY 900 - 960

1080 J46c 1308 iSddvired BymadR5, VO 03/ 038057 at gtcageac

- second HIV sequence further encodes an HIV protein selected from the group

consisting of RT, PR, Tat, Vif, Nef and Rev.

46. The recombinant adenovirus of claim 36, wherein the first or the

second HIV antigen is a modified HIV envelope protein that includes multiclade

variable loops.
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 clai.m 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 recombinant 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:

a polynucieotide 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 peptide and prefefably, is encoded by SEQ ID

No. 74.
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acaatacaag gaaaaatagg ctttaaaaca ttaagcagtc aatttttcta i&actaaagg
aacaaattat gacaaattag gcaacaatga cgtatccaga caagcacatt & %X%%E%g
gacccagaaa acacaactgt actgaaggaa caggaagtag aatattacag ttcagacctg
gt agt aaaaa agagaaaaaa agcactatgg CGenphar.740.5T25.txt agtacaat gt
acacat ggaa ttaggccagt agtatcaact caactgctgt tctggcagaa gaagaggt ag
taattagatc tgccaatttc acagacaatg aatagtacag ctgaaccaat ctgtagaaat
taattgti ca agacccaaca aaaaagtatc aaatatgaga gatagatagc ctcaggaggg

00 T TGRTRAY 0P noR{ At AP g0: AR CARRI G gat aaca  ancaatilgg.
aaat aat aaa DgARiRRbEde efdodingacBiembran@tdrchaily ddiH9 MR dbIAAL AQE ac
ttogt tgrasggon%qzll%ca}n%iggnabou%% g‘ &%Cs%?f;ceccﬁfcacgetll(i:r%ggeé gy(r: %%?géo?nabinant
adenovirus. |
53. The recombinant adenovirus of claim 14 or claim 52, wherein the
membrane-anchoring domain is an HIV gp41 transmembrane domain and
preferably, is encoded by SEQ ID No. 75.
54. The recombinant adenovirus of claim 36, wherein the first and second
HIV antigen is an HIV structural protein.
~ 55. The recombinant adenovirus of claim 15 or claim 54, wherein the HIV
structural protein is a wild type HIV Gag.
56. The recombinant adenovirus of claim 15 or claim 54, wherein the HiV
structural protein is a proteolytic fragment of HIV Gag.
57. The recombinant adenovirus of claim 56, wheréin the proteolytic
fragment of HIV Gag is selected from the group consisting of p1 7/p24, p17 and
p24. _
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 recombinanf 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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gaaaagcaat gtatgcccct cccatcagtg ggctgctatt aacaagagat ggt%%a%ge'
gaggaggaga tatgagggac aattggagaa ttgaaccatt aggagtagca cccattd

gagcagt ggg aat aggagct ttgttccttg gcgcagegtc aatgacgctg acggt acagg
gtgaattata taaatataaa caaagagaag agtggtgcag ggttcttggg agcagcagga
ccagacaatt cgcaacagca tggctgtgga aactcatttg agatttggaa taatacactc
tggaattaga atataaaatt tactttctgt tcccaatccc acagagacag ggagcctgtg
ttgtggaact agtattggag cagtagctga gccacatacc aagtggtcaa attgtctggt
at agt faddedgeinripai adeneMings ofjclasn 86 cwlvagindiotlythedusttaraa aagat atcct a
aaggat cttpgga atqctagttg taacatgacc
Tgoat goaai AR WiG HEEH BllerbhAf Gl eREE Ay canga  anat gogea

at t cat@batiThe ragingsiadra gdenaiug 6 slaint 3EGHdIS0 2/08bthtdiréttdndct gagg gct att gagg

gc""_QCts%%S‘r% ﬁl%a%%ggr}scacre wiid %ytpg %9%%%%% ﬁ} sCtJr[u u?:a(lal1 proteins.

86. The recombinant adenovirus of claim 36, further comprising:

an immuno-stimulator sequence heterologous to adenovirus and encoding an ‘

"immuno-stimulator whose expression in the host enhances the immunogenicity
of the first or second HIV antigen.

67. The recombinant adenovirus of claim 66, wherein the first or second

HIV sequence and the immuno-stirﬁu!ator sequence are expressed from the
same promoter bicistronically via an internal ribosomal entry site or via a splicing
donor-acceptor mechanism.

-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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gagt aataaa tctctggaac aattaacaat tacacaagct aaagaatgaa cag&gﬁayt a%g’tﬁ
agtttgtgga attggtttaa cataacaaat tggctgtggt atagtaggag gct
tttaagaata gtttttgctg gttaggcagg gatattcacc attatcgttt cagacccacc

gacaggcccg aaggaat aga agaagaaggt ggagagagag atccattcga ttagtgaacg
cctcttcagc taccaccgct tctgggacgc agggggt ggg tcaggagcta aagaatagtg
ggggacagat agggttatag tagaagaata agacagggct aaagtagtgt ggttggatgg
gatccttagc acttatctgg gacgatctgc tgagagactt actcttgatt gtaacgagga
- aagcccl4 aarespabinggt afpnavitustasaiamed ot artytai et dlaigsticadi3dec acagct at ag
cadt 20hach AIALGARL avaoctatlc  (ggaaaguat {itgctatas oatggotoge
1680 757 40se ct&Q8comiBiftdht ad&itRirusl@BElaimdB 40an\di@kk cldidfali 102220 2280 2340
73 in the manufacture of a medicament for use in eliciting an immune response
to a pathogen.
76. Use of a recombinant adenovirus as claimed in any of the claims 1 to
73 in the manufacture of a medicament for use in enhancing immunity of a host
to HIV infection.
77. A use as claimed in any of claims 75 or 76, wherein the recombinant
adenovirus further comprises one or more immuno-stimulator sequences
heterologous to adenovirus that encodes an immuno-stimulator whose
- expression in the host enhances the immunogenicity of the HIV antigen.
78. Use of a recombinant adenovirus as claimed in any of claims 1 to 73 in
-the manufacture of a medicament in combination with an immuno-stimulator for
use in eliciting an immune response to a pathogen.
79. Use of a first recombinant adenovirus comprising a first HIV sequence
encoding a first mutated HIV antigen in the manufacture of a medicament in
combination with a second recombinant adenovirus of different serotype than
‘that of the first recombinant adenovirus, and comprising a second HIV sequence
encoding a second HIV éntigen_for use in eliciting an immune response to a
pathogen. |
.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
combination with a second recombinant adenovirus comprising a second antigen
sequénce 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 administratior_l to the host intramuscularly,
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3120 6/72 2 May 2006 WO 03/ 038057 PCTI US02/ 35112 Genphar . 74

2400 2460 2520 2580 2640 2700 2760 2820 2880 2940 00. 3060
8"%’#2%0 Xt

agccagcag cagat t agcagca tctcgag 3157 <210> 15, <211> 508 <212>
DNA <213 Artificial sequence <2205 <223> Nbdified ILi2 <400 15
tcactctctt taatcactac tcacagtaac ctcaactcct gccacaatgt acaggatgca . 60,
actcctgtct tgcattgcac taagtcttgc acttgtcaca aacagtgcac ctacttcaag 120
ttctacaaag aaaacacagc tacaactgga gcatttactg ctggatttac agatgatttt 180
gaat gghtntachenlgasubsotaneayslt intreaasaliy tiotradeauglyaraptiy,acmatly <1irtpa£mgtaﬂstt a ggg
catgc : t ca.lcltcagtqgt, cttgaagapg aactcaaacc

tct gg;%gggeg? gggggg%% Irﬁlgfégr?Zggatgal@;égagﬁgqe&th%-g%rgﬁggagc ccagggactt 360

aat cagbeafirst redomibiragt stendvirgs ks etgeRinateAnPe GRnd il @ripeantheat t cat gt g 420

| Caaaqeare AEeT BUauAieraRUE (e s Com i US CHEIngBR0 212> DUA <213>
Arti figlemdvirGesBiaiel-£a7da51.<223> Modi fied Env ' .
83. The use as claimed in claim 79 or claim 80, wherein the first viral
antigen encoded by the first recombinant adenovirus is the same as the second
viral antigen encoded by the second recombinant adenovirus.
84. The use as claimed in claim 79 or claim 80, wherein the first viral
antigen encoded by the first recombinant adenovirus is different from the second
viral antigen encoded by the second recombinant adenovirus.
85. A use as claimed in claim 79 or ¢laim 80, wherein the second
recombinant adenovirus has the same adenoviral backbone as the first one
except that the fiber region of the second recombinant adenovirus is of different
serotype than that in the first recombinant adenovirus.
86. A use as claimed in claim 79 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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<400> 16 gaattcgcca ccatgggagt gaaggagaaa tatcagcact tgt gg_ag%%%ggt ggaga
60 tggggcacca tgctccttgg gatgttgatg atctgtagtg ctacagaaaa attdgt'gggtc 120
acagtctatt atggggtacc tgtgtggaag gaagcaacca ccactctatt ttgtgcatca 180
gat gct aaag cat at gat ac agaggtacat aatgtttggg ccacacatgc ctgtgtaccc 240.

acagaceg R BEGRANAREN RUAM 80 WhLARRLO SR RARARA M Laacal gt gg 300 7/72
2 May 2006 WO 03/038057 CGenphar. 740.sT25.txt aaaaat gaca tggtagaaca

gat gcafugthgr gematisest 2 thigt arttige g ggquermaguateriviiigpus da aativeeatenoeirast ct gt

gttagty cactga gatactaatg ccaatagtag tagcgggaga atgataatgg
agaaagé’i‘ggm%t%[fg’tagﬁrgg'éal%queé'bfgoé'ﬁg‘eafg[g]coétsgﬁ‘ﬂ% 'if@?c‘ggg%tvg'es'agaaagaat a 600 660
720 7686 Aakaa’cdlsithed iAtAAHAESY, @ﬁél%ﬂil@ﬁrsgéhé%i?@‘éﬁti?&rﬁ atacgtt gacaagttgt
aacacctcag tcattacaca ggcctgtcca aaggtatcct ttgagccaat tcccatacat

t at t gt JRBENERFRIEPgEitionadyp dhg Et end E3ar fidasgign of jue proganitaygaaca
ggacc C acat g gaattaggcc agtagtatca
actca:{):itqg%ﬁ%gfet% gg‘%ﬁ] ggt %%g?\g{%gg%péggg agagg ttcacagaca atgctaaaac
cat aat agtA usegsta@iaed inatHAgBe oske R atRAMsRanAdgRaARgn at ccgt at cc

‘tttgttacaa taggaaaaat aggaaatatg agacaagcac aaatggaata acactttaaa
' acagatsaeé’é‘?”%eﬁcagﬁﬁf‘?rﬁﬁsed %l%f@&%&aﬁéblf&et%aﬁbﬁj@am@i%ctcagga ggggacccag

aat { 9t @90usaiah BEMAEA In cEARLICHEERIN RRIMECAIF BoclRlabge 2 oacaal tgga

gcacccacca ttccttgggt gggaattttt ctactgtaat tcaacaca ggagt act aa
agggt cIRINENCEsSANe expRrassedticisteomically vie andrtenat ghdsgmebergaesite ogviggacaaat

tagat gat g&%intg%ﬁgrt-gctcte&or 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.
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-atagcaacaa tgagtccgag atcttcagac gaagtgaatt atataaatat aaagt 6
~aggcaaagag aagagtggtg cagactagtg tcttgggagc agcaggaagc act atgggceg
gt acaggcca gacaattatt gtctggtata gtgcagcagc attgaggcgc aacagcat ct
gttgcaactc acagtctggg agaatcctgg ctgtggaaag atacctaaag gat caacagc
tct ggaaaac tcatttgcac cactgctgtg ccttggaatg ctggaacaga tttggaataa

cat gacc g, 3 9983k UimeB9BAGH IR HARARLAE ISt 3R 1928980 | Cgcanaace

gaattattgg aattagataa atgggcaagt ttgtggaa aaaattatt
cat aat gapathggenigymapgs tre the sgeé.gt ac tttct gt agt gaat agagtt aggcagggat

acccacctgc caatcccgal acccgac aggcccgaag tagtaattag atctgccaat 840
aat ct gt agaa éé{steaﬁét%i@‘?neggig ci‘%jﬁ‘g%dﬂ'%e'”dg?é?ﬁ@é‘ﬁttheéﬁﬁ%ﬁ:aatt aaat t gt aac
gt L1 a3t aghofBARYGRSafe ofRISARANON.(SRARGIGH Gy, aRRAYagY  aaal t gaace

cagt gggaat cagcgtcaat PCTI US02/'35112 tcaaagcc tttgaagaat 420
gat aaaaa¥t Ag8Ge asgdaintedt intcldh08G yduagiadbe firdtagddyageaond ggaaat aat

gcacagtt ;Bgthogteﬁi%t\fltr&%g ta:t'e dif?earén ?y%%g BF the ggr%g Ei%}sgcc

- 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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attaacaaga agatatgagg attaggagta aggagctttg gacgctgacg ?W%tt
c

gct gagggct gcat caagca gctccaggca tcctggggat ttggggttge

agt't ggag

t aat aaatct acagagaaat taacaattac agcaagaaaa gaatgaacaa ggtttaacat
aacaaattgg tggtaggttt aagaatagtt attcaccatt atcgtttcag gaatagaaga

1850 1880 175 Wigst P s e 455 st ST’ Al et e 495,

2006 \WJupgiongbBany vimtvpms@ze/rmsmtlrztains its antigenicity.
- 104. A use as claimed in claim 103, wherein the modification of first or

second viral antigen includes deletions in the proteofytic cleavage site of the
glycoprotein, and duplications and rearrangement of immunosuppressive peptide
regions of the glycoprotein.
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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Genphar . 740. sT25. t xt gagagagaca gagacagatc cattcgatta gt gg%g%g
ccttagcact tatctggtaa 2280 <210> 17 <211> 1496 <212> DNA < > ?tificial

sequence <220> <223> Full length Gag <400> 17 ggctagaagg agagaggat g

ggt gcga gtatt aagcggggga gatgggaaaa aattcggtta aggccagggg
t at gggcg‘g(gos@g@é'gagcta gaacgactac ttagatcatt atataat 5@5"%&5@ accc
aagacaccaa ggaagcttta gacaagatag cacagcaagc tgcagaacat gggtaaaagt

t at cagaagg aagcagccat tacatccagt acatagcagg ctatcccagt gaatgtatag

actatgtaga attggatgac 52@%@@‘3?@&@@@&@&%(3 acaggacaca ccaggggcaa

at ggt acatc agt agaagag @gccacccca caagatttaa gcaaatgtta
aaagagacca gcatgcaggg cctattgcac aactactagt acccttcagg aggagaaatt

tata a@v ccctaccagc attctggaca ccggttctat aaaactctaa agaaaccttg
acca‘glgggc a%c@@gﬁr&ca t aaggcaaga gaattagat ¢
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 <210> 1
<211> 7
<212> DNA

<213> Ebola virus

<400> 1 - |

ttttttt ' 7
<210> 2

<211> " 7

<212> RNA

<213> Ebola virus
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gaaagaaaaa atataaatta aaacatatag aaccatccct tcagacagga tcagﬂﬁggﬁﬁﬁ
tctattgtgt gcatcaaagg atagagataa aggaagagca aaacaaaagt aagaaadadag
gcagt caggt cagccaaaat taccctatag aggccatatc acctagaact -gcccagaagt

aat accc catgct aaacacagtg tcaatgagga agctgcagaa caggccagat
gagagaa?@gmvgéggtgcat ttttcagcat gggggacatc tgggaﬁ%ﬁgﬁmmﬁ ggaagt g
aacaaat agg at ggatgata aataatccac ggataatcct taagacaagg gagccgagca
gggatt aaat aaaatagtaa accaaaagaa ccttttagag agcttcacag gaggt aaaaa
agattgtaag actattttaa agcatgtembanggagisagiagt ccaagtaaca aatacagcta
gatggttaag tgtttcaatt taggaaaaag ggctgttgga gagacaggct aattttttag
tcttcagagc agaccagagc ttggtccaaa atgcgaaccc acactagaag aaat gat gac
gt t t &é@fet 2 aagcaat gag ccat aat gat gcagagaggc aattttagga accaaagaaa

gt ggt¥#4Y% agggcacaca gccagaaatt gcagggcccc aat gt ggaaa ggadggacac
caaat gaaag attgtactga ggaagatctg gccttcctac aagggaaggc cagggaattt 60
180 <2U@ 3 .

<211> B
«212> RNA

<213> Artificial sequence

<220>
<223> Modified RNA editing site
<400> 3
©uucuucuu : 8
<210> 4
<211> 7
<212> DNA
<213> Ebola virus

. <400> 4
aaaaaaa ' 7
<210> 5
<211> 8

<212> DNA

'<213> Artificial sequence

<220>

<223> DNA of modified RNA editing site

<400> 5 - . _
aagaagaa _ ‘ ~ 8
<210> 6

<2ll> 6

'<212> RNA

472

120




300 360 420 480 540 600 660 720 780 840 900 960 y@%@ 00k080
- 1140 1200 1260 1320 9/72 2 May 2006 WO 03/038057 PCT/USO%/ 1%2
Genphar. 740. ST25. t xt caacagcccc accatttctt cagagcagac cagagccaac

agcccca gagct 1380 tcaggtctgg ggtagagaca acaactcccc ctcagaagca
ggagccggf(gmg'gc gggaac 1440 tgtatccttt aacttccctc agdCdABPHSIEt ggcaacga
cccctcgtca caataa 1496 <210> 18 <211> 492 <212> PRT <213> Human

i mmunodeficiency virus type 1 <400> 18 Met Ay Ala Arg Ala Ser Val LeU Ser

Gy Ay Gu Leu Asp Arg Trp denphaiQ74dRsfdsunlsys Ile Arg Lou Arg Pro Ay Gy
Lys k3ag>LEboTRyvirugs Leu Lys 20 25 30 His Ile Val Trp Ala Ser Arg GQu Leu
Gu Arg Leu A n Pro Ser Leu 35 40 45 dn Thr Gy Ser Qu AQu Leu Arg ser
Leu Tyr Asn Thr Val Ala Thr 50 55 60 Leu Tyr cys Val Hs An Arg lle Gu

Il e t408>Asp Thr Lys Gu Ala 65 70 75 80

It 6

<210> 7
<21l> 6
<212> RNA

<213> Artificial sequence

<220>

<223> Modified RNA editing site

<400> 7

uucuuc , 6
<210> 8

211> 6

<212> DNA ,

<213> Artificial sequence

<220>

<223> DNA of modified RNA editing site

<400> 8 ' :
. ttettc ' : _ 6
©<210> 9

<211> 21

<212> PRT

<213> Homo sapiens

<400> 9 B |
ier Trp Leu Leu geu Leu Leu Leu Ser kgu ser Leu Leu . Gln Q}a Thr

. Asp Phe Met ggr‘Leu

372




Leu Asp Lys Ile Au QQu Gu G@n Asn Lys Ser Lys Lys Lys. Alaz%gyz&% 90 95
Gn Ala Ala Ala Asp Thr Ay His Ser ser A n Val Ser @n Asn Tyr" 100 105
110 Pro Ile Val Adn Asn lle @n Gy Gn Met Val Hs @n-Alalle Ser 115
120 125‘ﬁé%mé%g7Thr Leu Asn Ala Trp Val Lys Val Val Qu Qu Lys Al a Phe

130 135 Pro Gu Val Ile pro net Phe Ser Ala JSESHy gy Ala Thr
145 150 155 160 Pro G n Asp LeU Asn Thr Met Leu Asn Thr Val Gy Ay Hs dn
Ala 165 170 175 10/72 2 May 2006 WO 03/ 038057 PCT/ US02/ 35112

Genphar. 740. ST25. txt Al a Met c@phang@#0.15€26.eys G u Thr Ile Asn Gu Gu A a
Al a Ghip,Trgy 180 185 190 Asp Arg Val H's Pro Val Hs Ala Gy Pro Ile Ala Pro
Ay Gn Met 195 200 205 Arg Qu Pro Arg Ay Ser Asp Ile Ala Ay Thr Thr
Ser FRI>Leu Gn 210 215 220 Au Gn lle Ay Trp Met Thr Asn Asn Pro Pro
e Bop,Vale;Ay Gu 225 230 235 240 Ile Tyr Lys Arg Trp Ile Ile Leu Gy
Leu Asn Lys Ile Val Arg Met. 245 250 255 Tyr Ser Pro Thr Ser Ile Leu Asp
|l e ARP>GEboT yifiso Lys Au Pro 260 265 270 Phe Arg Asp Tyr Val. Asp Arg
Phe Tyr Lys Thr Leu Arg Ala Gu G n 275 280 285 Ala Ser Gn G u Val Lys
"Asn Trp Met Thr Gu Thr Leu Leu Val Gn 290 295 300 Asn Ala Asn Pro Asp
Cys k$@0>ThHo Ile Leu Lys Ala LeU dy Pro Ala 305 310 315 320 Ala Thr Leu
Au uAI\/e I1I\/gt Thr Ala C¢ys Gn Ay Val Ay Ay Pro 325 330 335 Gy H's
Lys ﬁ?%.ﬁ&é VAM9E% Ala Gu Ala Met Ser Gn val Thr Asn 340 345 350 Thr
Ala Thr Ile Met Met Gn Arg Ay Asn Phe Arg Asn G n Arg Lys 355 360 365

<210> 11
<211> 4
<212> PRT

<213> Human 1mmunodeficiency virus type 1

<400> 11
?@GNIWSAW

<210> 12
<21l 9
<212> DNA

<213> Artificial sequence

_<220>
'<223> DNA of GAG site

<400> 12 :
ggagctggt - | ' 9

<210> 13
<211 3
<212> PRT e

<213> Artificial sequence

<220>

4/72




Met
380
390
405
420
Pro
Al a
460
470

19 -

env

t caga
gagccagt ag at cct agact

Bgzﬁgﬁagt&4gctattgtaa
agt cegaet 61 caaget t ¢
“atagtagcaa tagtagcatt
gt aaizgg’f a@“éat at aggaa
ct aaizagaaarg®icial srgaencagt ggcaat
gagat ggggg t ggaaat ggg
agaaaaattg tgggt cacag
‘tctabbht gt gcat cagat g
“acat gcct gt
aaat‘gﬁhaﬁm’g’i" #t/88aaaa
‘at gggacags agcct aaage

Val Lys Cys Phe Asn Cys Ay Lys
Cys Arg Ala Pro Arg Lys Lys Ay
395 400 Hs G n Met Lys Asp Eys

410 I Trp Pro ser Tyr Lys
425"@‘%@”“2!“’?’% 2006 WD 03/ 038057

Qu @y H's Thr Ala Arg2Agay 26060 375
Cys Trp Lys Cys Ay Lys u dy 385
Thr Gu Arg Gn Ala Asn Phe Leu Ay Lys
Ay Arg Pro Gy Asn Phe LeU G n Ser Arg
PCT/ US02/ 35112 GEAIRARI3PHE. 5T25. t xt

GQu Pro Thr Ala Pro Pro Phe Leu A n Ser Arg Pro G u Pro Thr 435 440 445
450 455

Pro Pro u du Ser Phe Ser | . du Thr Thr Thr Pro
B8, Gehgleyse G n G u Pro ﬁegphﬂgpmﬁyézéaﬂ(tmu Tyr Pro Leu Thr Ser 465
"475 480 Leu Arg Ser Leu Phe Ay Asn Asp Pro Ser Ser An 485 490 <210>

«4P04>13941 <212> DNA <213> Artificial sequence <220> <223> Mdified
£ omHY, strain pNL4-3  <400> 19 gaattctgca acaactgctg tttatccatt
gttgg tgtcgacat agcagaatag 60 gcgttactcg acagaggaga gcaagaaatg
agagccctgg 120 aagcatccag gaagtcagcc taaaactgct
aaagtgttgc 180 tttcattgcc aagtttgttt catgacaaaa
caggaagaag 240 cggagacagc gacgaagagc tcatcagaac
tctatcaaag 300 cagtaagtag tacatgtaat gcaacctata
agt agt agca 360 ataataatag caatagttgt gtggtccata
aat attaaga. 420 caaagaaaaa tagacaggtt aattgataga
480 gagagtgaag gagaagtatc agcacttgtg
540 ccttgggata ttgatgatct gtagtgctac
600 ggtacctgtg tggaaggaag caaccaccac
660 tgatacagag gtacataatg tttgggccac
720 acaagaagta gttttggtaa atgtgacaga
at gacatggt 780 agaacagatg catgaggata taatcagttt
cat gt gt aaa 840
tttatccatt ttcagaattg

aggca tctcctatgg

gcaccat gct
tctattatgg
ct aaagcat a

t acccacag accccaaccc

gaattctgca acaactgetg ggtgtcgaca tagcagaata 60

'ggcgtfactc
gaagcatcca

ctttcattge

-gcggagacag

gcagtaagta
aataataata
acaaagaaaa
tgagagtgaa
tcettgggat
gggtacctgt

‘atgatacaga

cacaagaagt
tagaacagat
aattaacccc
atagtagtag
tcagdacaag
taataccaat

ttacacaggc

ctggttttgc

gacagaggag
ggaagtcage
caagtitgtt
cgacgaagac
gtacatgtaa
gcaatagttg
atagacaggt
ggagaaatat
gttgatgatc
gtggaaggaa
ggtacataat
agtattggta
gcatgaggat
actctgtgtt
cgggagaatg
cataagaggt.
agataatgat
ctgtccaaag

gattctaaaa

agcaagaaat
ctaaaactgc
tcataacaaa
ctcctcaagg
tgcaacctat
tgtggtccat
taattgatag
cagcacttigt
tgtagtgcta
gcaaccacca
gtttgggcca
aatgtgacag
ataatcagtt
agtttaaagt
ataatggaga
aaggtgcaga
actaccagct
gtatcctttg
tgtaataata

ggagccagta
ttgtaccaat
agecttagge
cagtcagact
acaaatagca
agtaatcata
actaafaéaa
ggagatgggg
cagaaaaatt
ctctatittg
cacatgectg
aaaattttaa
tatgggatca
gcactgattt
aaggagagat
aagaatatgc
atacgttgac
agccaatice

agacgttcaa

5172

gatcctagac
tgctattgta
atctcctatg
catcaagttt
atagtagcat
gaatatagga
agagcagaag
gtggagatgg
gtgggtcaca
tgcatcagat
tgtacccaca
catgtggaaa
aagcctaaag
gaagaatgat
aaaaaactgc
atttttttat
aagttgtaac
catacattat

tggaacagga

tagagcectg
aaaagtgttg
gcaggaagaa

ctctatcaaa

tagtagtagc

aaatattaag
acagtggcaa

ggcaccatgc

‘gtctattatg

gctaaagcat

gaccccaacc

aatgacatgg
ccatgtgtaa
actaatacca
tctttcaata
aaacttgata
acctcagtca
tgtgccecyg
ccatgtacaa

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200



|

attaacccca ctctgtgtta gtttaaagtg cactgatttg aagaatgata ctaabag %Vﬁi g
t agt agt agc gggagaat ga t aat ggagaa aggagagat a aaaaactgct ctttcaa 60 12/72
2 May 2006 WD 03/ 038057 cagcacaagc ataagagata aggtgcagaa agtaccaata
gat aat a (25 aggtt ggcctgtcca aaggtatcct ttgagccaat attcta

aaat gt aat a af aagacgtt
gaagaagat g tagtaattag
at ccgt at cc agaggggacc
agcaaattaa gagaacaatt

cacagtacaa tgtacacatg gaatcag g
cat aat agt a cagctgaaca catctgtaga aagaaaaagt
aggaaat at g agacaagcac attgtaacat
at cct ceggar ggggaescmg aaatt gt aac

st

tagca

acagat agct
ct act gt aat

t caddateracad gotacaaitl pRCGTYIWS0 21RF[IdaAt Ganptrarct7 4@ TxFLt xfl260agaat at gca

Tt Cteé

tccca

R T A R

deed sed

caa ggaac

et

1080
caaat gt cag

Attt

120Cttamaagataamaagamatg aauga:gxcaatgttga:aaaagg taatigttgec agacctdacac ag%ﬂa at gct aaaac

i e e
gca@@ﬁa&kggﬁaﬁt@tma@agg@mﬂ ytdacattagtiagaichhanagpgtanht @8Mgt act ga
t caaat aacact%g

agg

Cat SEEEARERY BUe
t agatgddcagtd coghRigh yact Qe etftaddgaavgadlafateybafiga abtemcaacaa
caattg t gaat t
3@@65@8& aé@%ﬁaagag
aagaghaahsheC gaRaaRAE hcetgbgE0gdfacaagfdatEdtdcdal e4daba3ah t €¥dp000agcC

aat t a
t agt®a

tgggtccgag atcttcagac ct
BaECRtaS e SERTAa LA Ah

ata

agcaggaagc actatg

e SaTaG

ggct

e ggw

Ef t s

ac ac

S B30 ac eee i L Rba Ch

atatg@t&g%g

t? acaatt
g@hcaaat

gcacgt caat gacgct gacg gtacaggcca gacaattatt

gt cPg&id ‘éﬁtg?ﬁ’éé&@&@GaawaE%aﬁ%ﬂaa%ﬁbﬁ@%Fc%t FerageRoge add®gcat ct
gt t geaaat fagd8RRt £te0 hads3hERAGIR oA £ GROHReATGRGEIYY Clghoggaaag

gcaacaatga gtccgagatc ttcagacctg gaggaggaga tatgagggac aattggagaa 1920

. gtgaattata taaatataaa gtagtaaaaa ttgaaccatt aggagtagca cccaccaagg 1980
caaagagaag agtggtgcag agagaaaaaa gagcagtggg aataggagct ttgttccttg 2040

: ggttcttggg agcaQCagga agcéctatgg gcgcagegtc aatgacgcetg acggtacagg 2100
ccagacaatt attgtctggt atagtgcagc agcagaacaa tttgctgagg getattgagg 2160

- cgcaacagca tctgttgcaa ctcacagtct ggggcatcaa gcagctccag gcaagaatce 2220

ftggctgtgga aagataccta aaggatcaac agctcctggg gatttggggt tgctctggaa 2280
aactcafttg caccactgct gtgecttgga atgctagttg gagtaataaa tctctggaac 2340
agatttggaa taacatgacc tggatggagt gggacagaga aattaacaat tacacaagct 2400
taatacactc cttaattgaa gaatcgcaaa accagcaaga aaagaatgaa caagaattat. 2460

tggaattaga taaatgggca agtttgtgga attggtttaa cataacaaat tggctgtggt 2520
-atataaaatt attcataatg atagtaggag géttggtagg tttaagaata gtttttgctg 2580
tactttctgt agtgaataga gttaggcagg gatattcacc attatcgttt cagacccacc 2640
tcccaatcce gaggggacce gacaggeccg aaggaataga agdagaaggt goagagagag 2700
acagagatag atccattcga ttagtgaacg gatccrtage acttatctgg gacgatctac 2760
ggagcctgtg cctcttcage taccacCgct tgagagactt actcttgatt gtaacgagga 2820
ttgtggaact tctgggacggvagggggtggg aagcectcaa atattgotgg aatctcctac 2880
agtattggag tcaggagcta aagaatagtg.ctgttagctt gctcaatgec acagctatag 2940 ‘
cagtagctga ggggacagat agggttatag aagtagtaca aggagcttat agagctattc 3000
gccacatacc tagaagaaté agacagggct tggaaaggat tttgctataa gatgagtgge 3060
aagtggtcaa aaagtagtgt ggttggatgg cctgctgtaa gggaaagaat gagacgaget 3120
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tcct ggggat ttggggttge
ctagttggag taat aaatct
acagagaaat taacaattac

at acct aaag gat caacagc
cactgctgtg ccttggaatg
cat gacct gg at ggagt ggg

tctggaaaac_tcat&égﬁg%os

ct ggaacaga tttgg a
acaagcttaa tacactcctt
aatt agat aa

aat t gaa aaacc agcaagaaaa gaatgaacaa gaattattgg .
at gggcaagt ttgtggaatt ggtttaacat aacaaattgg ctgtggt ata fadtt2at t
cataatgata gtaggaggct tggtaggttt aagaatagtt tttgctgtac tttctatagt

gaat agagtt aggcagggat _attcaccatt atcgtttcag acccacctcc caatcccgag

gggacccgac aggcccgaag gaat aga&gwhatydd@gigyaxyagagagaca gagacagat c

cat t ggadchacaat £ 3 ctgggac gatctgcgga gcgt.gtgcect

cttcgg%%agagag%gég?g%gg%é%%@%:%%cét gattgta acgaggattg tg cttct 1260

1320 2%%805 1440 1500 1560 1620 1680 1740 1800 1860 1920 1980 2040
< 60™% 2220 2280 2340 2400 2460 2520 2580 2640 2700 2760 2820

‘acagacccca acccacaaga agtagtattg gtaaatgtga

772

ié?g2zﬁbNHw82006 WO 03/ 038057

<212> DNA |
<213> Artificial sequence
<220>
<223> Modified IL-2
<400> 15
tcactctett taatcactac tcacagtaac ctcaactcct gecacaatgt acaggatgca 60 .
actcctgtet tgcattgcac taagtcttge acttgtcaca aacagtgcac ctacttcaag 120
ttctagaaag aéaacacagc tacaactgga gcatttactg ctggatttac agatgatttt 1&0
gaatggaatt aataattaéa agaatcccaa actcaccagg atgctcacat ttaagtttta 240
catgcccaag aaggccacag aactgaaaca tcttcagtgt cttgaagaag aactcaaace 300
tctggaggaé gtgctaaatt tagctcaaag caéaaacttt éacttaagac ccagggactt 360
aatcagcaal atcaacgtaa tagttctgga actaaaggga tctgaaacaa cattcatgtg 420
tgaatatgct gatgagacag caaccattgt agaatttctg aacagatgga ttacctrttg 480
tcaaagcatc atctcaacac taacttga 508
<210> 16
<211i> 2280

-<212> DNA
<213> Artificial sequence
<220>
<223> ‘Modified Env
<400> 16 '
gaattcgcca ccatgggagt gaaggagaaa tatcagcact tgtggagaty ggggtggaga 60
tggggcacca tgctccttgg gatgttgatg atctgtagtg ctacagaaaa attgtgggtc 120
acagtctatt atggggtacc tgtgtggaag gaagcéacca ccactctatt ttgtgcatca 180
gatgctaaag catatgatac agaggtacat aatgtttggg ccacacatgc ctgtgtacce 240.

- cagaaaattt taa;atgtgg 300




t cagaatt agccagtag tgtaccaatt Genphar. 740. $T25.t xt

ggg?gggagg cgctcaaata ttggtggaat ctcctacagt attggagtca’ 2880%1é§&§g%aaag
'aatagtgctg ttaacttgct caat gccaca gccatagcag tagctgagta 2940 a <210> 20
<211> 2 > DNA <213> Artificial sequence <220> <223> Mbodified
env/ Tat / rom PNL4- 3 <400> 20 gaattctgca acaact gctiFHYSPEIELat t
gcgttactcg acagaggaga gcaagaaatg aagcatccag gaagtcagcc taaaactgct
tttcattgcc cggagacagc cagtaagtag ataataatag caaagaaaaa gagagtgaag
.ccttqccata PCTI |-1JS02/ 35112 aa@gnpbayt.740.6Bd5gwcdtaaaa gccttaggca gacgaagagc
t cat LA JPELHGART: 94052 0RE tIRAR LGt R B LATA00R L eatadGEa S8t agt t gt

gt goieeai @ty raadtedad ccdartagaftigRadd Q@g@%gstﬁﬁﬁgﬁﬁa gagaagtatc

ag cacttg%?gtgagat ggggg gtgtcgacat agcagaatag atcctagact agagccctgg
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gct a¥3t§ FABRTgPtagCc tagceegt aattg@taéwga@ga@ajga zﬂawag@aq c t84 at caaag

t agt gftgetdecd A dagS P afRh a8 RPN IAAIHLII2ALIOT 540
| tataaacttg atataatacc aatagataat gatactacca gctatacgtt gacaagttgt 600
aacacctcag tcattacaca ggcctgtcca aaggtatcct ttgagccaat tcccatacat 660
tattgtgccc cggctggttt tgcgaticta aaatgtaata ataagacgtt caatggaaca 720
ggaccatgta Caaatgtcag cacagtacaa tgtacacatg gaattaggcc agtagtatca 780
actcaactgc tgttaaatgg cagtctggca gaagaagagg tagtaattag atctgccaat 840
ttcacagaca atgctaaaac cataatagta cagctgaacc aatctgtaga-aattaattgt 900
‘acaagaccca acaacaatac aagaaaaagt atccgtatcc agagaggacc agggagagca 960
tttgttacaa taggaaaaat éggaaatatg agacaagcac attgtaacat tagtagagca 1020
aaatggaata acactttaaa acagatagat agcaaattaa gagaacaatf tggaaataat 1080
aaaacaataa tctttaagca gtcctcagga ggggacccag aaattgtaac gcacagtttt 1140
aattgtggag gggaattttt Ctactgtaat tcaacacaac tgtttaatag tacttggttt 1200
aatagtactt ggagtactaa agggtcaaat aacactgaag gaagtgacac aatcaccctc 1260
ccatgcagaa taaaacaaat tataaacatg tggcaggaag taggaaaagc aatgtatgce 1320
' cctcccatca gtggacaaat tagatgttca tcaaatafta cagggctgct attaacaaga 1380
gatggtggta atagcaacaa tgagtccgag atcttcagac ctggaggagg agatatgagg 1440
gacaattgga gaagtgaatt atataaatat aaagtagtaa aaattgaacc attaggagta 1500'
gcacccacca aggcaaagag aagagtggtyg cagactagtg cagtgggaat aggagctttg 1560
- trtccttgggt tcttgggage agcaggaage actatgggeg cagegtcaat gacgetgacy 1620
~gtacaggcca gacaattatt gtctggtata gtgcagcage agaacaattt gctgaggget . 1680
~ attgaggcgc aacageatct gttgcaactc acagtctggg gcatcaagca getccaggea 1740
agaatcctgg ctgtggaaag atacctaaag gatcaacagc tcctgggoat ttggggttac 1800
tctggaaaac tcatttgeac cactgctgtg'ccttggaatg ctagttggag taataaatct 1860
ctggaacaga trtggaataa catgacctgg atggagtggg acagagaaat taacaattac 1920
acaagcttaa tacactcctt éattgaagaa tcgcaaaacc agcaagaaaa gaatgaacaa 1980

gaattattgg aattagataé’atgggcaagt ttgtggaatt ggtttaacat aacaaattgg - 2040 .
Ctgtggtata taaaattatt cataatgata gtaggaggct tggtaggttt aagaatagtt 2100
tttgctgtac tttctgtagt gaatagagtt aggcagggat attcaccatt atcgtttcag Ziﬁq
-acccacctcc caatcccgag gggacccgac aggcccgaag gaatagaaga agaaggtgga 2220




ttgatgatct gtagtgctac agaaaaattg tgggtcacag ggtacctgtg tggaa
caaccaccac tgatacagag gtacataatg tttgggccac acaagaagta gt &t gg‘)o@é

at gt gacaga agaacagatg catgaggata taatcagttt attaacccca ctctgtgtta
gttgtaa ‘%ﬁ Jaksstttgag ccaattcecca tacattattg taataat aalgU ttcaatg
gaacaggatt P44 ggaat ¢ aggccagtag tatcaactca agat gt KAV at ctg
ccaatttcac gaacacatct gtagaaatta attgtacaag aatattaaga cagtggcaat
gcaccatgct tctattatgg tctattttgt gcatcagatg ctaaagcata acatgcctgt
gt acccacag accccaaccc. aaatt Genphar Jégisgaddan at gacat ggt at gggat caa

0 C ARG S BIARE L ERILEAnaal BE SERRL. L AL PERREL pAGTOC Ot

agacaat gct acCCaacCaaC acacagg CCaaad

-ggaagatctg gecttcctac aagggaagge

:
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gtcag Q% tacaatgtac aat ggcagtc tagcagaaga aaaaccataa tagtacagct
. aat acdagaa aaagtatccg aaaat aggaa at at gagaca tatccagagg ggaccaggga
gagca1211t>gt14@acaat agga 2941 60 120 180 240 300 - 360

<212> DNA
<213> Artificial sequence
<220>
<223> Full length Gag
<400> 17 .
ggctagaagg agagaggatg ggtgcgagag cgtcagtatt aageggggga gaattagatc 60
gatgggaaaa aattcggtta aggccagggg gaaagaaaaa atataaatta aaacatatag 120
tatgggcaag cagggagcta gaacgactac aaccatccct tcagacagga ‘tcagaagaac 180
ttagatcatt atataataca gtagcaaccc tctattgtat gcatcaaagg atagagataa 240
aagacaccaa ggaagcttta gacaagatag aggaagagca aaacaaaagt aagaaaaaag 300
cacagcaagc agcagctgac acaggacaca gcagtcaggt cagccaaaﬁt taccctatag 360
tgcagaacat ccaggggcaa atggfacatc aggccatétc acctagaact ttaaatgcat 420
gggtaaaagt agtagaagag aaggctttca gcccagaagt aatacccatg ttttcagecat 480
tatcagaagg agccacceca caagatttaa acaccatgct aaacacagtg gggggacatc 540

- aagcagccat gcaaatgtta aaagagacca tcaatgagga agctgcagaa tgggatagag 600

. ‘tacatccagt gcatgcaggg cctattgcac céggccagat gagagaacca aggggaagtg 660
acatagcagg aactactagt acccttcagg aacaaatagg atggatgaca aafaatccac* 720

' ttatcccagt dggagaaatt tataaaagat ggataatcct gggattaaat aaaatagtaa 780

- gaatgtatag ccctaccage attctggaca téagacaagg accaaaagaa ccttttagag 840
actatgtaga ccggttctat aaaactcfaa gagftgagca agcttcacag gaggtaaaaa 900 

: attggaﬁgac agaaacctty ttggtccaaa atgcgaacce agattgtaag actattttaa 960
aagcatfggg accagcgget acactagaag aaatgatgac agcatgtcag ggagtaggag 1020
gacccggeca taaggcaaga gttttggetg aagcaatgag ccaagtaaca aatacagcta 1080
ccataatgat gcagagaggqmaattttaggaracéaaagaaa gatggttaag tgtttcaatt 1140
gtggcaaaga agggcacaca gccagaaatt gcagggcecc taggaaaaag ggctgttgga 1200
aatgtggaaa ggaaggacac caaatgaaag attgtactga gagacaggct aatttittag 1260

cagggaattt tcttcagage agaccagagc 1320




420 480 540 600 660 720 780 840 900 960 1020

1260 14/72 2 May 2006 WO 03/ 038057 PCT/ US02/ 35112 Genphar. 7
agcacattgt aacattagta gagcaaaatg gaatgccact ttaaaacaga tagctagcaa
attaagaqﬁﬁmﬁggégtggaa at aat aaaac aataatcttt aagcaatcct ca gga

cccagaaa
acaactgttt aatagtactt ggtttaatag tacttggagt actgaagggt
t gaaggaagt gacacaatca cactcccatg cagaataaaa caatttataa

i
tgcaca gttttaattg tggaggggaa tttttct adiCIgs aac

caaat aacac
acat gt ggca

ggaa a_aaagcaat gt at gcccciegerheat deiTdfadxtaaat t agat gttcatcaaa
L R AR O R TPt en Sonrcmech ASMEg A e b ot
cagaacigpat@yyaggogdica dcgagggac atcavh&gadRagicgdanbibadadc aappaaagt

agt aaagatt gaaccattag gagtagcacc caccaaggca aagagaagag
L agt GURIEEt GoRiitaTAD Berrare EIOoEaRE (CE It gat ag
gggct gcacg tcaat gacgc tgacggtaca ggccagacaa ttattgtctg
gcagcatracléat t t gct ga gggct attga ggcgcaacag catctgttgc
ct ggQ?ﬂgt cypaacagct cc aggcaagaat cctggetgtg gaaagatacc
acagctcctg gggatttggg gttgctctgg aaaactcatt tgcaccactg
gaat gelZagtPRTggagt aat a aat ct ct gga acagatttgg aat aacat ga

9t gg9g9a£a9g, gaaatt ngﬁ%igé%gggég‘? thte': atacac tccttaattg

aaaccagcaa gaaaagaa gaatta gat aaat ggg
gaattggttt aacataacaa attggctgtg gtatataaaa ttattcataa

aggc&gggt;sggtttaagaa tagtttttgc tgtactttct atagtgaata
‘gggat ca-ccattatcgt ttcagaccca cctcccaatc ccgaggggac

c.gaa@aahaAgaa@gaégaewgwsgg@@ag@gg@gavﬁ@waeu AR targ AlrhC
, 15
Glu Lys Ile Arg Leu Arg Pro Gly Gly Lys Lys Lys Tyr Lys Leu Lys
20 : 25 30
His Ile val Trp Ala Ser Arg Glu Leu Glu Arg Leu Gln Pro Ser Leu
- 35 40 - 45
Gln Thr Gly Ser GTu Glu Leu Arg Ser Leu Tyr Asn Thr val A1a'Thr
50 55 60
Leu Tyr Cys val His Gln Arg Ile Glu Ile Lys Asp Thr Lys 6lu Ala
65 . 70 - 75 80
Leu Asp Lys Ile Glu Glu Glu GIn Asn Lys-Ser Lys Lys Lys Ala GTﬁ
-85 90 ‘ 95
Gln Ala Ala Ala Asp Thr Gly His Ser Ser Gln Va1ISer Gln Asn Tyr
. 100 © 105 110
Pro Ile val GIn Asn Ile GIn Gly GIn Met val His GIn Ala Ile Ser
115 120 _ 125
Pro Arg Thr teu Asn Ala Tf val L‘s val val Glu Glu L
158 13@ /al Ly a 143 uLys Ala phe
~ ser Pro Glu val Ile Pro Met Phe Ser Ala Leu Ser Glu Gly Ala Thr
150 . 155 160

145

Pro GIn Asp Leu Asn Thr Met Leu Asn Thr val Gly Gly His Gln Ala
165 170 175
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tggt cagac
gadtitbact at
at at agt gca
aact cacagt
t aaaggat ca
ctgtgccttg
cct ggat gga
aagaat cgca
caagtttgtg
t gat agt agg
gagtt aggca
ccgacaggcc
gatt agt gaa

7200 SR

1320
1380
' 1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520




cggatcctta gcacttatct.gggacgatct gcggagcctg tgecctcttca gctaccaccqg 2580
‘cttgagagac ttactcttga ttgtaacgag gattgtggaa cttctgggac gcaggdryt4¥08640

- ggaagccctc aaatattggt ggaatctcct acagtattgg agtcaggaac taaagaatag 2700
tgctgttaac Hﬁﬁh:caatg ccacagccat agcagtagct gagtaa 2746 <210> 21 <211>
3417 <M <213> Artificial <220> sequence 15/ FETISP1I2006 WO
03/ 038057 PCTI US02/ 35112 Genphar. 740. ST25.txt <223> Modified

Env/ Tat/ Rev/ Nef fromstrain BHLO <400> 21 gaattctgca acaactgctg tttatccatt
ttca att cgaca tagc aa6mm6®74ggug5&actc acagaggag agcaagaaat
ggag gﬂgt%‘gt%@a@%ﬁﬁ 'E:(i% AiQ(ﬂ“g’ﬁé\ﬁg"datﬁ gg’ﬁmgtcagc ct aaaact gc
ttgtaccaat tgctattgta aaaagtgttg 180 ctttcat gc caagtttgtt tcataacaaa
agccttaggc atctcctatg _gcaggaagaa 240 gcggagacag cgacgaagac ctcctcaagg
cagt Cagace ‘@%t"&éa‘b’l"t ‘t’ﬂct'tﬁt 2%)3:519)& P@G1e @&&graeﬁjvaﬂgtfmtat gt aa tgcaacct at
acaaat agca ‘atagt agcat tagt agc 360 aat QP aat a gcaatagttg tgtggtccat
agt aat cat a gaat at agga aaat attaag 420 acaaagaaaa atagacaggt taattgatag
actaéf%g% PAH A8 Jaatfrabsigl tya e GUBOhr Thagagtigaa.eggeigaaat at cagcact t gt
ggagat g g gt ggagat gg ggbaccatgc 540 ©€Rttgggat gttgatgatc tgtagtgcta
cagaaaaatt tgggtcaca gtctattatg 600 gggtacctgt gtggaaggaa gcaaccacca
ctct ?gi gcfdls’cTa‘gametgti‘traeageat PEGOro algatracvaasiggilacat aat gtttgggceca
cacatfitct g t gt acccac®®gaccccaacc 72835 cacaagaagt agd¥8ttggta aat gt gacag
aaaattttaa catgtggaaa aatgacatgg 780 tagaacagat gcatgaggat ataatcagtt

"t at ggimien Laageg tixpalj ecliat gmsgsaaLaA@sn apd I eeTArgoeet gt gtt agtttaaagt
gcactgattt gaagadt'@at actaatacca?¥00 at agt agt ag5tgggagaaag at aat ggaga
‘aaggagagat aaaaaactgc tctttcaata 960 tcagcacaag cataagaggt aaggtgcaga
- aaga@iyratge Pad tTht tsket atl e aaacAdpgsicasndd@th clypatacgaaly dgat aat gat act accagct
atacgtt gac aadf® gt aac acct cagi®@a 1080 ttacalaygc ctgtccaaag gtatcctttg
agccaattcc catacattat tgtgccccgg 1140 ctggttttge gattct aaaa tgtaataata
agacefid gaga;x's,gggamaggapc:q—gt SHeaB@a 200}y LAl Gb£ ABE ]Gy @94 acaat gt acacat ggaa
t'taggccagt 23yt at caact caactégct gt 1260 taasfi ggcag tctggcagaa gaagaggtag
taattagatc tgccaatttc acagacaatg 1320 ctaaaaccat aatagtacag ctgaaccaat

- ctot Apasét cimall YhRGgs 3GACKPAIRTATHIIEN T}ﬁﬁ@é} AGAQY] 29paagt atc cgt at ccaga
~ gaggaccady gagagcattt @ebacaat ag 1440 3

Asn Ala Asn Pro Asp Cys Lys Thr Ile Leu Lys Ala Leu Gly Pro A
| 305 310 3:}1,5 y pro 3%8

Ala Thr Leu Glu Glu Met Met Thr Ala Cys 6in Gly val Gly Gly Pro
325 , 330 Y Y 33%

Gly His Lys ?18 Arg val Leu Ala GTg Ala Met Ser Gln va] Thr Asn
_ 350

Thr Ala Thr Ile Met Met GIn Arg Gly Asn Phe Arg Asn G]n Arg L
- 355 360 e 9 365 o HyE

Met val Lys Cys Phe Asn Cys Gly Lys Glu Gly His Th
. 370 3%;5 Y Ly . ysécs) r Ala Arg Ash

Cys Arg Ala Pro Arg Lys Lys Gly Cys Trp Lys Cys Gl Lys Gl
385 390 y P 3%5 Y Y Hys Glu %5

His GIn Met Lys Asp Cys Thr Glu Arg GIn Ala Asn Phe Leu Gly Lys
405 410 415

Ile Trp Pro Ser Tyr Lys G'Iy Arg Pro Gly Asn Phe Leu Gln Ser Arg
‘ 420 425 430

e




gaaaaat agg "aaat at gaga caagcacatt gtaacattag tagagcaaaa tgga
ctttaaaaca gatagatagc aaattaagag aacaatttgg aaat aat aaa acaa

2o

500
560

ttaagcagt c ctcaggaggggacccagaaa ttgtaacgca cagttttaat tgtggagggg 1620
aatttttcta ctgtaattca acacaactgt ttaatagtac ttggtttaat agtacttgga

gt act aa

3hat aac act gaaggaa gt gacacaat caccctcc®T

Hiht aa

aacaaattat aaacatgtgg caggaagtag gaaaagcaat ‘gt atgcccct cccatcagtg
16/ 72 2 May 2006 WO 03/038057 PCT/ US02/ 35112 Genphar. 740. ST25. t xt
gacaaattag atgttcatca aatattadawphggddgsrat.itxaacaagagat ggt ggt aata

gcaagaat gy @hC9agal frd g&ag% cLg nggﬁ%ggﬁg;cgggéﬁgﬁ@;

gt gaatt at a 43aaat at aaa gt ag

daa (tgaacC

caaagagaag agtggtgcag actagtgcag tgggaatagg agctttgttc

aatt ATt geg ootk

Fre R A g R uaT GBarr g aBe et

agcatctgtt gcaactcaca gtctggggca tcaagcagct ccaggcaaga

R

t ggaaagata cct agaaggat caacagct cc
DL guEg el e gaie Diattbins
ggaat aacat gacctggatg gagt gggaca
actccttaat tgaagaatcg caaaaccagc
t agat 8449 Sﬁgéﬁgﬁﬁt‘g‘yt hadth GG 3
. aattattcat aatgatagta ggaggcttgg
‘ctgtagtgaa tagagttagg cagggatatt
t cccgatgggfacccgacagg cccgaaggaa
‘acagajgsatyghrgattagt g aacggat cct
tgtgcctctt cagctaccac cgcttgagag
aact t€¥9gdPMacgcaggggg t gggaagecec
99a9L£g9a rofei eRAY ST eAQL gCt gt T a
ct gaggggac agatagggtt atagaagtag
t acct agaag aat aagacag ggcttggaaa
tcaaggpgta gtgtggttgg atggect get
gcagcagat g gggt gggagc. agcat ct cga

gagaaat t aa
aagaaaagaa
§3 #cthac

aggt t t aag
caccattatc
t agaagaaga
t agcact t at
acttactctt
tcaaatattg
gcttgct caa
t acaaggagc
ggattttgct
gt aagggaaa
gacct agaaa

 agcast’aeadodifged &ae faon GCY gardigt pNyeet ggct ag
9t 99gidol t GgCagt cacacc tcaggtacct ttaagaccaa

gat Cgiﬁgﬁf‘gc@f&tcﬁédtb@@atﬁﬂmft‘g 09504 9a% H9R

agacaagata tccttgatct gtggatctac

C&C&C&C&%%

caattacaca

t gaacaagaa

aaattggctg
aatagttttt
gtttcagacc
aggt ggagag
ct gggacgat
gat t gt aacg
gt ggaatctc
t gccacagct
tt at agagct
at aagat ggg
gaat gagacg
aacat ggagc
aagcacaaga
tgacttacaa

S

At

2 eeptiactompgagaggage-gqMPaaaty gagccagtag atcctagact agageectgg

aagcatccag gaagtcagcc taaaactget

trtcattgec aagtttottt catgacaaaa

gecttaggca tctcctatgg

cggagacage
cagtaagtag
~ataataatag
-caaagaaaaa
gagagtgaag
ccttgggata
ggtacctgtg'
“tgatacagag
acaagaagta
agaacagatg
attaacccca

tagtagtage

gacgaagagc
tacatgtaat
caatagttgt
tagacaggtt
gagaagtatc
ttgatgatct
tggaaggaag
gtacataatg

gtattggtaa

catgaggata
ctctogtgrita
gggagaatga

tcatcagaac
gcaacctata
gtggtccata
aattgataga
agcacttgtg
gtagtgctac
€aaccaccac
tttgggccac
atgtgacaga
taatcagttt
gtttaaagtg
taatggagaa

agtcagactc atcaagcttc

atagtagcaa tagtagcatt

gtaatcatag
ctaatagaaa
gagatggago
agaaaaattg
tctattttgt
acatgectgt
aaattttaac
atgggatcaa
cactgatttg
aggagagata

12/72

aatataggaa
gagcagaaga
tggaaatggg
tgggtcacag
gcatcagatg
gtacccacag
atgtgogaaaa
égcctaaagc
aagaatgata

aaaaactgct

tgtaccaatt gctattgtaa aaagtgtigc

caggaagaag

agtagtagca

cagtggcaat
gcaccatgct
tctattatgg
ctaaagcata

accccaacce

catgtgtaaa
ctaataccaa

Ctitcaatat

tctatcaaag

aatattaaga.

atgacatggt

aat t ggagaa
cccaccaagg
cttgggttct
caggccagac
gaggcgcaac
atcctggctg
ggaaaact ca
gaacagat tt
agctt aat ac
ttattggaat
t ggt at at aa
gctgtacttt
cacct cccaa
agagacagag
ct gcggagcec
aggat t gt gg
ctacagtatt
at agcagt ag
attcgccaca
t ggcaagt gg
agct gagcca
aat cacaagt
ggaggaggag
ggcagct gt a
ct cgcaacga
tga
120

180
240
300
360
420
480
540
600
660
720
780
840
900
960

1680
1740
1800

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360

ag 3417 <210>




<213> Artificial sequence 17/72 2 May 2006 WO 03/038057 PCT/ US02/ 35112
Genphar. 740. ST25. t xt <220> <223> Modified Env/ Nef from straMaBi6 <400>
- 22 gaattcgcca ccatgggagt gaaggagaaa tatcagcact tgtggagatg ggggtggaga 60

0

t ggggca t cttgg gatgttgatg atctgtagtg ctacagaaaa attgtgggtc 12
acagt ct &f(?o%@%%ggt acc tgtgtggaag gaagcaacca ccactct atPtCTfl{SE#ijg‘gtca 180
gat gct aaag catatgatac agaggtacat aatgtttggg ccacacatgc ctgtgtaccc 240

acagacccca acccacaaga agtagtattg gtaaatgtga cagaaaattt taacatgtgg 300
aaaaat gaca t ggt agaaca gat gcat Gerghgat/désazcaxyttt at ggga t caaagccta 360

aagc t t tgcactga tt agaat 420
gat agﬁéaﬁsgaéégﬁﬁ%%?gﬁ a? g%gg%aéa%gag{tégggté%tgtgtagtga%égg%gﬁt gaiog aaaac 480
t gct @ftacezntat grtasgcerx vatgegdtaagpdagmitaagat getagacagtrtea t guabttttt 540
tata t t agat aat _gatactacca qgctatacgtt gacaagttgt 600
a-aca?%tégg“?c%??g%ggﬁtg%@??“g#?c& c%&é@ﬁ éFEt@Fg%fg%g@EEg%éftthégt acat 660
t at t gé@ettctegpetygata atyggadtt cdaatgpatyigeadcatdth aagac@tig cagipggaaca 720
ggac t cacagt acaa_ t gt acacat aat t aggcc agtagtatca 780
~act ng%\g%%ag S@t%%%é: gﬁaté?&céga@ﬁa 5%3@%‘@8“3&@{%5@@5@9 at%’-@gccaat 840
- 1t cacagataycatpajagaarc toghaniagdiratqegst geacsRal Aheta8a aafsbgattgt 900
acaa?atccgatacaacaat ac _aa aaaa:agt at ccgt at cc agagaggacc ag 8agagca 960
tttgttAREEYE SGYLAaH c%ﬁg%@&f‘ Grad i AERA4RCAE tAFRAGRABAC tag @gagca 1020
aaat gpaiagacactdthe@lafyggnlatabyRafan atdRtadadagsAaid, t ggagat aat 1080
aaaacaataa tctttaagca %itgcctcagga ggggacccag aaattgtaac gaacagtttt 1140
aat t 193G Y FPARREtAG A t9hRacgT Fa9tadadR aratagaatytacaetitaag t AG00 ggttt 1200

‘aat agaa@statgcg@@asaaet@ag@qsﬁa@@&agam&&c5&%@&@9%&&%&%@ ggj{sgﬁccct ¢ 1260

ccatgcagaa taaaacaaat tataaacatg tggcaggaag taggaaaa atgcc 1320
cct. cREA LY IIPERC aEA% 23R ERIRaE BcRCAUEEIasatotovBR PYgTAtyTt atlfa@caaga 1380

gat ggiagfdtda e trsdcd a t a a t gagg 1440
gacaat tg%aagaagt gg%?t E%t?giﬁgggg gt&tgggg&t gagctg gg“gg%g?*g%é atg?g‘ggagt a 1500

gcactWaEdarhggeragtpdgraratpigeg getracatactRgiGroeaghgpgaatc aggeyctttg 1560
1 cctkaniaied <hhaspagtAgEalte e aEl SASELESTLERRL SIRRE! 0ocO 1020
18/ 7{ROBtAVEGR 2006 T30 0S0BB06T aPCHRLOA2YA5d bt Canptancad40.189@5. t xt
~tgggtccgag atcttcagac ctggéggagg cgatatgagg gacaattgga gaagtgaatt 1920
atataaatat aaagtagtaa aaattgaacc attaggagta gcacccacca aggcaaagag 1980
-aagagtggtg cagactagtg cagtgggaat aggagetttg ttccttgogt tcttaggagec 2040
- .agcaggaagc actatgggct gcacgtcaat gacgctgacg gtacaggcca gacaattatt 2100
gtctgatata gtgcagcage agaacaattt gctgagggct attgaggcge aacagcatct 2160
gttgcaactc acagtctggg gcatcaaaca gctccaggea agaatcctog ctgtggaaag 2220
 atacctaaag gatcaacagc tcctgggogat ttggggttgc tctggaaaac tcatttgecac 2280
- cactgctgtg ccttggaatg ctagttggag taataaatct étggaacaga tttggaataa . 2340
;atgacctgg atggagtgogy acagagaéat ta&caattac acaégcttaa,tacactcctt 2400
aattgaagaa tcgcaaaacc agcaagaaaa gaatgaacaa gaattattgg aattagataa 2460
atgggcaagt ttgtggaatt ggtitaacat aacaaattgg ctgtggtata taaaattatt 2520
cataatgata gtaggaggct tggtaggttt aagaatagtt tttgctgtac tttctatagt 2580
gaatagagtt aggcagggat_attcaccatt atcgtttcag acccacctcc caatcccgag 2640
gggacccgac aggcccgaag gaatagaaga agaaggtgga gagagagaca gagacagatc | 2700
cattcgatta gtgaacggat ccttagcact tatctgggac gatctgcgga gectgtgect 2760
,ctt;agctac caccgcttga gagacttact cttgattgta acgaggattg tggaacttct 2820

132




gttgcaactc
at acct aaag
cactgctgtg
cat gacct gg
aat t gaagaa
at gggcaagt
cat aat gat a

att gaggcgc aacagcat ct
agaat cct gg ct gt ggaaag
‘tctggaaaac tcatttgcac
ct ggaac aat aa
acaagctﬁgéo%égggtcctt
gaattattgg aattagataa

ctgtggtata taaaattatt
tttgctgtac tttctgtagt

aggc%gé’@cgaébaé‘ét%g@g%g

gt gaacggat ccttagcact tatct
caccdcttga gagacttact cttgattgta
gggt gggaag ccctcaaata ttggt ggaat
_aat aghg®t g2d t agct t gct caat gccaca
‘gttatagaag_tagtacaagg agcttataga
cagg§étPgg?’4aggatttt gct at aagat
t ggat.gesctpgct gt aaggg aaagaat gag
agcagcat ct cgagacctag aaaaacat gg
caat gétHatAntitigiet geaveregjaagcaca
acctcaggta cctttaagac caatgactta
aaaagaaaag gggggact gg aagggct aat
at at ¢é¢®ga tct gt ggat c taccacacac

<212%, A

strain BHI1

acagt ct ggg
gat caacagc
ccgtggaatg
at ggagt ggg
t cgcaaaacc

gcat caagca gctc
tcctggggat ttgg
ctagttggag t aat aaat ct
acagagaaat taacaattac

agcaagaad® 1§58t Alcaa

o

ttgtggaatt ggtttaacat aacaaattgg
gt aggaggct tggtaggttt aagaatagtt

2
2400
2460
2520
2580
2640
2700
2760
2820
2880

S sty b

acgaggattg
ctcct acagt
gct at agcag
gctattcgcec
gggt ggcaag
acgagct gag
agcaat caca
agaggaggag
caaggcagct

t ggaact eed1
attggagt ca
tagctgaggg
acat acct ag
t ggt caaaaa
ccagcagcag
agt agcaaca
gaggt gggtt
gtagatctta

t cact cccaa cgaagacaag
aaggctactt 2940 2950 <210>

ggtggggﬁ

gcgttactcg
aagcatccag
tttcattgcc
cggagacagc
cagtaagtag

ataataatag
| caaagaaaaa
gagagtgaag
ccttgggata

- ggtacctgtg

~ tgatacagag
acaagaagta
" agaacagatg
attaacccca
afcctttgag
'taataataag
acatggaatc
agatgtagta
géacacatct

tatccagagg

c2l agcagaata 60
ctgca acaactgctg tttatccatt tcagaattgg

B rRRHENEE 270

acagaggaga gcaagaaatg gagccagtag

gaagtcagec
aagtttgttt
gacgaagage
tacatgtaat
caatagttgt
tagacaggtt
gagaagtatc
ttgatgatct
tggaaggaag
gtacataatg
gtattggtaa
catgaggata
ctctgtgtta
ccaattcceea

acgttcaatg

aggccagtaﬁﬂ

attagatctg
gtagaaatta

ggaccaggga

taaaactgct
catgacaaaa
tcatcagaac
gcaacctata
gtggtccata
aattgataga
agcacttgtg
gtagtgctac
caaccaccac
tttgggccac
atgtgacaga
taatcagttt
gttgtaacac
tacattattg
gaacaggacc
tatcaactca
ccaatttcac
attgtacaag
gagcattigt

tgtaccaatt
gccttaggea
agtcagactc
atagtagcaa
gtaatcatag
ctaatagaaa
9agatggogg
agaaaaattg
tctattttot
acatgectgt
aaattttaac
atgggatcaa
ctcagtcatt
tgcccéggct
atgtacaaat
actgctgtta
agacaatgct
acccaacaac

tacaatagga

4m

gaat agagkiphaggaagggsairxat t caccatt atcgtttcag 1740
1800 9998®02991 99u¥999R98 (-cc P dgta 2UduYogaR 63 catacagic et woag@at c@8&fag gggacccgac

é%géﬁ%ﬁgﬁﬁggéggéééﬁia

cattcgatta
cttcagctac
gggacgcagg
ggagct aaag
gacagat agg
aagaat aaga
gt agt gt ggt
at ggggt ggg
cagcagct aa
ttccagtcac
gccacttttt
ccctgattag
23

gtgtcgacat agcagaatag 60
atcctagact agagccctgg 120
gctattgtaa aaagtgttge 180
tctcctatgy caggaagaag 240
atcaagcettc tetatcaaag 300
tagtagcatt agtagtagca 360 .
aatatagoaa aatattaaga. 420
gagcagaaga cagtggcaat 480
tggaaatggy gcaccatget 540
tgggtcacag tctattatgg 600
gcatcagatg ctaaagcata 660
gtacccacag accccaacce 720
atgtggaaaa atgacatggt 780
agcctaaagc catgtgtaaa 840
acacaggcct gtccaaaggt 200
ggttttgcga ttctaaaatg 260
gtcagcacag tacaatgtac 1020
aatggcagtc tagcagaaga 1080
.aaaaccataa tagtacagct 1140
aatacaagaa aaagtatccg 1200
aaaataggaa atatgagaca 1260

<211> 2747
<223> Modified Env/Tat from
ca acaactgctg tttatccatt ttcagaattg




~ gaagcat cca ggaagt cagc

- gcggaga

19/ 72 2 May 2006 WO 03/038057 PCT/ US02/ 35112 Genphar. 740. STégﬁt:V;(
ggcgttact c gacagaggag agcaagaaat ggagccagta gatcctagac taga %KWZO
ctaaaactgc ttgtaccaat tgctattgta aaaagtgttg 180
t cat aacaaa

a agccttaggc atctcctat caggaagaa 240
m%a@% aagac ctcctcaagg cagtcagact catcaagtﬂ%ﬂgﬁﬁﬁﬁ@ﬁaaa 300
gcagt aagt a gt acat gtaa tgcaacct at

acaaat agca at agt agcat tagtagt agc

aat aat aata gcaatagttg tgtggtccat agtaatcata gaatatagga aaatattaag
acaaagaaaa atagacaggt taattgataghachfRtRgaa@gagcagaag acagt ggcaa

t gagagt gaa- ggagaaat at cagcacttgt ggagat gggg gt ggagat gg ggcaccat gc

t cct AYGFHRELIHtARHHTGHC JAAFR AR PRt A AR Ha hkpaRdCagR Jgatt@acar gtldZhttat g

999t aGGh dag@tggR0raat AL EH cr i A cC at agt agt ag
tcagcacé%%aataata%%gataattacacaggCthtggggttggca%%%%%%gcggsotaaatggcag
ct aafEegRtyajeRrAgRRa sYEaaitadonagogepaatitbetacyutegdgersa 144 at t ggt a
aat g} 9acal+o t C t gagaat g
PSR b TR S L S S SNt
agt atzavgpagt getapgetngacactaetadgtcagagazndaciadtsdge agaagiat ¢ 1560

ctttcat ttott

. <220>

15/72

ggaagtagga aaagcaatgt atgcccctcc catcagtgga caaattagat gttcatcaaa 1620
tattactggg ctgctattaa caagagatgg tggtaataac aacaatgggt ccgagatctt 1680
cagacctgga ggaggcgata tgagggacaa ttggagaagt gaattatata aatataaagt 1740
agtaaaaatt gaaccattag gagtagcacc caccaaggca aagagaagag tggtgcagac 1800
tagtgcagtg ggaataggag cttfgttcct tggottcttyg ggagcagcag gaagcactat 1860
gggctgcacg tcaatgacgc tgacggtaca ggccagacaa ttattgtctg atatagtgea 1920
gcagcagaac aatttgctga gggctattga ggcgcaacag catctgttgc aactcacagt 1980
ctggggcatc aaacagctcc aggcaagaat cctggctgtg gaaagatace taaaggatca 2040
acagctcctg gggatttggg gttgctctgyg aaaactcatt tgcaccactg ctgtgecttg 2100
" gaatgctagt tggagtaata aatctctgpa acagatttgg aataacatga cctggatgga 2160
gtgggacaga gaaattaaca attacacaag cttaatacac tccttaattg aagaatcgca 2220
. aaaccagcaa gaaaagaatg aacaagaatt attggaatta gataaatggg caagtttgtg 2280
gaattggttt aacataacaa attggctgtg gtatataaaa tfattcataa tgatagtagg 2340
aggcttggta ggtttaagaa tagtttttgc tgtactttct atagtgaata gagttagogca 2400
gggatattca ccattatcgt ttcagaccca cctcccaatc €cgaggggac ccgacaggee 2460
- cgaaggaata gaégaagaag gtggagagag agacagagac agatccattc gattagtgaa 2520
cggatcctta gcacttatct. gggacgatct gcggagectg tgcctctteca getaccaccy 2580
l cttgagagac ttactcttga ttgtaaégag gattgtggaa cttctgggac.gcagggggtg‘ 2640
ggaagccctc aaatattggt ggaatctoct acagtattgg agtcaggaac taaagaatag 2700
tgctgttaac ttgctcaatg ccécagccat agcagtaget gagtaa 2746
<210> 21
<211> 3417
' <212> DNA -
<213> Artificial sequence



‘tgtacccaca gaccccaacc

gaaaaat agg aaatatgaga ctttaaaaca gatagatagc ttaagcagtc ct 2[6}8%2?(3%
aatttttcta ctgtaattca ctctattttg tgcatcagat gctaaagcat cac
aaaattttaa catgtggaaa aatgacatgg . tatgggatca
aagcct a % tgtaa gcactgattt gaagaatgat actaatacca _aaggagagat
aaaaaact%g(g:aosf0 g?’ ?caata aagaatatgc atttttttat aaacttgata/vS0¥ i
actaccagct at acgt t gac aagttgtaac acctcagtca gtatcctttg agccaattcc
catacattat tgtgccccgg tgtaataata agacgttcaa tggaacagga ccat gt acaa
acacat ggaa ttaggccagt agtat cafetrhendé® g2ttt gaagaggt ag taattagatc
L geCaghhl CuATARACARY S RORSE PAR sGLY) ARl Laal tgiaca agacccaaca
cgtatccaga gaggaccagg gagagcattt gttacaatag. caagcacatt gtaacattag
t agagé®ra’’ ggaat aaca aaattaagag aacaatttgg aaataataaa acaataatct
25 30

al
gacc ARSI Pt Yrraskegts EEHCET WY AGLRFG9aAcHOS AR tt &4t agt ac
t t g0lghérakicraoiresddee8 agtAghAragRgalageR b EREaRC! GRAGdREy aaggaatt at

aaacat
gtccd

t ggcaggaagt ag
38%38“9&9&‘@%69@
gt at geecattgeCGabergto tcgﬁﬁ&ﬁst@khﬁ%@%&qe&a@
t at gagggac aattggagaa gtgaattata taaatataaa ¢

gacaaattag atgttcatca aatattacag gcaacaatga
C

tjacC 9tk eR T teEi@AtatgcrRgasiusty gddRagcaat

16/72

YdgdAgia 9ag9gaggaga

agt daaaa ttgaaccatt

aggagfHIer g cCYAELPREYH 3GV Caagy (CagRPRAcH 4atcagPUt GetatcFR0 280 840
gcagtaagta gtacatgtaa tgcaacctat acaaatagca atagtagcat tagtagtage 360
aataataata gcaatagttg tgtggtccat agtaatcata gaatatagga aaatattaag 420
acaaagaaaa atagacaggt taattgatag actaatagaa agagcagaag acagtggcaa 480
‘tgagagtygaa ggagaaatat cagcacttgt ggagatgggo gtggagatgg ggcaccatge 540
tccttgggat gttgatgatc tgtagtgcta cagaaaaatt gtgggtcaca gtctattatg 600

. gggtacctgt gtggaaggaa gcaaccacca ctctattttg tgcatcagat gctaaagcat 660
atgatacaga ggtacataat grttgggcca cacatgcctg tgtacccaca gaccccaacc 720
cacaagaagt agtattggta aatgtgécag aaaattttaa catgtggaaa aatgacatgg 780
tagaacagat'gcatgaggat ataatcagtt tatgggatca aagcctaaag ccatgigtaa 840
aattaacccc actctgtgtt agittaaagt gcactgattt gaagaatgat actaatacca 900

' atagtagtag cgggagaatg ataatggaga aaggagagat aaaaaactgc tctttcaata 260
tcagcacaag cataagaggt aaggtgcaga aagaatatgc atttttttat aaacttgata 1020
taataccaat agataatgat actaccagct atacgttgac aagttgtaac acctcagtca 1080
-ttacacaggc ctgtccaaag gtatcctttg agccaattcc catacattat tgtgccccgg 1140

- ctggtrttgc gattctaaaa tgtaataata agacgttcaa tggaacagga ccatgtacaa 1200

_atgtcagcac agtacaatgt acacatggaa ttaggccagt agtatcaact caactgctgt 1260
‘taaatggcag tctggcagaa gaagaggtag taattagatc tgccaattte acagacéatg 11320
Ctaaaaccat aatagtacag ctgaaccaat ctgtagaaat taattgtaca agacccaaca 1380
-acaatacaag aaaaagtatc cgtatccaga gaggaccagg gagagcattt gttacaatag 1440

_ géaaaatagg aaatatgaga caagcacatt gtaacéttag tagagcaaaa tggaataaca 1500
Ctitaaaaca gatagatagc aaattaagag aacaattigg aaataataaa acaataatct 1560
ttaagcagic ctcaggagggﬂgacccagaéa‘ttgtaacgca cagttttaat tgtggagggg 1620
aatttitcta ctgtaattca acacaactgt ttaatagtac ttggtttaat agtacttgga 1680
gtactaaagg gtcaaataac actgaaggaa gtgacécaat caccctccca tgcagaataa 1740

'aacaaattat aaacatgtgg caggaagtag gaaaagcaat gtatgccect cccatcagtg 1800




900 960 1020 1080 1140 1200 1260 1320 1380 1440 1 8%?2&%%0 1620
1680 1740 1800 1860 1920 1980 20/72 2 NMay 2006 WO 03/03

PCT/ US02/ 35112 Genphar. 740. ST25.txt caaagagaag agt ggtgcag act agtgcag

t gggaat ctttgttc cttgggttct 2040 tgggagcagc aggaagcact atgggcgcag
cgtcaatgggm%%?ﬁécggta caggccagac 2100 aattattgtc tg FEﬁ@&%ﬁLBagcagcaga
acaatttgct gagggctatt gaggcgcaac 2160 agcatctgtt gcaactcaca gtctggggca
t caagcagct ccaggcaaga atcctggctg 2220 tggaaagata cctaaaggat caacagctcc
tggggatttg gggttgctct ggaaaacieophar2d8.statgaaccac tgctgtgect tggaatgcta
gttggagt aa taaatctctg gaacagattt 2340 aat aaca acctg gagt gggaca
Sageiitradas RGeS RR R it ity R, hodlfit,adttd Sacnaccaoe
aagagaagaiol gaacasgraticagddcgg dabgagdddiOtadoagizaaat og@maagoed g t ggaatt ggt
ttaacat aac _aaattggctg tggtatataa 2520 aattattcat aat at%§ ggaggcttgg
{ agot PP AL AdRTAF I UL ERRE (L0588 “HPGTGE Gas CAtgr (a8 cagggat art
caccedahgddaaglagt RIAGCa AAGEICES GaGgad0ddd adcteEfREFHtyoaeatyaQayy cccgaaggaa
t agaagaaga ag tggagag-agagacaga 2700 acagatccat tcgatta tg aacggat cct
t agcHAOPRIHRIE AYRRIS S 7aEPIRcHERY. Calcaataas 9CraaEgta Cagursadasna 2100
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aattattgtc tggtatagtg cagcagcaga acaatttget gagggctatt gaggcgcaac 2160
agcatctgtt gcaactcaca gtctggggca tcaagcagct ccaggcaaga atcctggetg 2220
tggaaagata cctaaaggat caacagetec fggggatttg gggttgctct ggaaaactca 2280
tttgcaccac tgetgtgect tggaatgoeta gttggagtaa taaatctctg gaacagattt 2340
ggaataacat gacctggatg gagtgggaca gagaaattaa caattacaca agcttaatac 2400
actccttaat tgaagaatcg caaaaccage aagaaaagaa tgaacaagaa ttattggaat 2460
tagataaétg ggcaagtttg tggaattggt ttaacataac aaattggctg tggtatataa 2520
_'aattaftcat aatgatagta ggaggcttgg taggtttaag aatagttttt gcrgtacttt 2580
_ ctgtagtgaa tagagttagg cagggatatt caccattatc grttcagacc cacctcccaa 2640
tCccgagggg acccgacagg cccgaaggaa tagaagaaga aggtogagag agagacagag 2700
-acagatccat tcgattagtg aacggatcct tagcacttat ctgggacgat ctgcaggagec 2760
tgtgcctctt cagctaccac cgettgagag acttactctt gattgtaacg aggattgtag 2820
-aacttctggg acgcaggggg tgggaagccc tcaaatattg gtggaatctc ctacagtatt 2880
ggagtcagga gctaaagaat agtgctgtta gettgetcaa tgccacaget atagcagtag 2940
ctgagggoac agatagggtt atagaagtag tacaaggagc ttatagaget attcgeccaca 3000
tacctagaag aataagacag ggcttggaaa goattttgct ataagatggg tggcaagtgg 3060
~ tcaaaaagta gtgtgogttgg atggcctget gtaagggaaa gaatgagacg agctgageca 3120
~ gcagcagatg gggtgggage agcatcfcga gacctagaaa aacatggagc aatcacaagt - 3180
agcaacacag cagctaacaa tgetgattgt gcctggctag aagcacaaga ggaggaggag 3240
gtoggtttte cagtcacacc tcaggtacct ttaagaccaa tgacttacaa ggcagctgta 3300
gatcttagcc actttttaaa agaaaagggg ggactggaag ggcraattca ctcccaacga 3360
agacaagata tcctfgatct gtggatctac cacacacaag gctacttcce tgattag 3417
210> 22
<211> 2950
<212> bNa
<213> Artificial sequence




<213> Artificial sequence <220> <223> Mdified Env <400> g §g} cgcca
~ccatgggagt gaaggagaaa tatcagcacttgtggagatg ggggt ggaga 60 t 38% 08a
tgctccttgg gatgttgatg atctgtagtg ctacagaaaa attgtgggtc 120 acagtctatt

at ggggt ggaag gaagcaacca ccactctatt ttgtgcatca 180 gatgctaaag
catatga?ﬁgmégggétacat aatgtttggg ccacacatgc ctgtgtac&@Tﬂﬁﬁyxg@agacccca
acccacaaga agtagtattg gtaaatgtga cagaaaattt taacatgtgg 300 aaaaatgaca

t ggt agaaca gat gcatgag gatataatca gtttatggga tcaaagccta 360 aagccatgtg

t aaaat taac cccactct gt gttagttﬁﬁwh@bﬁé@éﬁggéx¥ttgaagaat 420 gatactaata
ccaat agt ag tagcgggaga at gat aat gg agaaaggaga gat aaaaaac 480 tgctctttca

at at cagcac aagcat aaga ggt aaggt gc agaaagaata tgcatttttt 540 tataaacttg

at at &&f%cc aat agat aat gatactacca gctatacgtt gacaagttgt 600 21/72 2 May 2006
WO 0358380041 Fed/ divAer3pbh 21 PeliPRdd 740. ST25. txt  aacacctcag tcattacaca
ggcct gt cca aaggtatcct ttgagccaat tcccatacat tattgtgccc cggectggttt

t gcgaf@®t 22aaat gt aat a at aagacgtt caat ggaaca ggaccatgta caaat gtcag

cac a&?%ﬁ?ﬁ%ccf‘gﬁcﬁg%@a?‘g oRRHaR aé@g?é‘%?éﬁ&bg%?@agatac&%aw?@% t gbPaaat gg

cagt ey@ges cgangeageqy g&-@ﬁt@a&btaﬁt@ctagwgs@ca%aaaht&%&@a@@ al,ggt aaaac

cat aat agt a _cagct gaacc aatctgtaga aaftaattgf acaagaccca acaacaat ac
aagads2fagtatt IR A A9 1R BYPE PR AR AER AL LT 4 atefgheR a d6Act tt aaa
acaggiamtdaag ARANYIM Adgdogtd R aBegedbsd LERY0R oc a&g{&fag&ag gggaattttt
ctactgtaat aatagtactt ggagtactaa agggtcaaat = ccatgcagaa taaaacaaat -
t at a8SRYAE G CALICEACARPC AHPAB TG et gbera geaperatthdasetgtac at30yt aacat ]
‘tagt a ag ttgtaac
o e e L 2 PG 5P eo RBARREEDT 38 1 Gt
aat cBRICCLHI tigarrdspratc LAt Tah an ey tataag agtiggaat g attcgaegdata  gt4g@acaaat

Lol pasias CER e A X SA ARG it ™ M

gtgcagcage

18

tgCtctttca atatcagcac aagcataaga ggtaaggtgc agaaagaata tgcatttttt 540
tataaacttg atataatacc aatagataat gatactacca gctatacgtt gacaagitgt 600
aacacctcag tcattacaca ggcctgtcca aaggtatccet ttgagecaat tcccatacat 660
‘tattgtgcce cggctogttt tgcgattcta aaatgtaata ataagacgtt caatggaaca 720
-ggaccatgta caaatgtcag cacagtacaa tgtacacatg gaattaggcc agtagtatca 780
"actcaactgc tgttaaatgg cagtctggea gaagaagagg.tagtaattag atctgccaat 340
ttcacagaca atgctaaaac cataatagta cagctgaacc aatctgtaga aattaattgt 900
acaagaccca acaacaatac aagaaaaagt atccgtatce agagaggace agggagagca 960
tttgttacaa taggaaaaat aggaaatatg agacaagcac éttgtéacét tagtagagca 1020
aaatggaata acactttaaa acagatagat agcaaattaa gagaacaatt tggaaataat. 1080
. aaaacaataa tctttaagca gtcctcagga ggggacccag aaattgtaac gcacagtttt 1140
aattgtggag gggaattttt ctactgtaat tcaacacaac tgtttaatag tacttggttt 1200
aatagtactt ggagtactaa agggtcaaat'aacactgaag gaagtgacac aatcacccte 1260
ccatgcagaa taaaacaaat tataaacatg tggcaggaag taggaaaagc aatgtatgce 1320
Cctcccatca gtggacaaat tagatgttca tcaaatatta cagggctget attaacaaga 1380
gatggtggta atagcaacaa tgagtccgag atcttcagac ctggaggagg agatatgagg 1440
gacaattgga gaagtgaatt atataaatat aaagtagtaa aaattgaacc attaggagta 1500
gcacccacca aggcaaagag aagagtggto cagactagtg‘cagtgggaat aggagctttg 1560
trccttogot tcttgggage agcaggaage actatgggcg cagcgtcaat gacgctgacg 1620
'gtacaggcca gacaattatt gtctggtata agaacaattt gctgagggct 1680



gcacccacca aggcaaagag gctttgttcc ttgggttctt ctgacggtac agg fﬁ%%ﬁ%
agggctattg aggcgcaaca agat at gagg at at aaat at aaagt agt aa aaat 3&

“attaggagta aagagtggtg cagagagaaa aaagagcagt gggaatagga

gggagca cacta tgggcgcagc gtcaatgacg attattgtct ggtatagtge
agcagcagggogggggtgctg gcatctgttg caactcacag tctggggdﬁpﬂgaﬂﬁﬁﬁbctc
caggcaagaa tcctggctgt ‘ggttgctctg gaaaactcat aaatctctgg aacagatttg
aattacacaa gcttaataca gaacaagaat tattggaatt aattggctgt ggtatataaa
‘ggaaagat ac ct aaaggatc aacagct Getphggggatdegxtttgcaccact gctgtgectt
ggaat.gct ag ttggagtaa t aacat g acctggat qg agt gggacag agaaattaac
ot oot safteds HAHAT: o aRRRR SR ARG AR othlot ot
ggaataggattdctdppatabgacs atatétabic aitmaadagategtqagogagaehd gt aggnt t aaga
atagttfttg ctgtacittc tqtaqgtgaat agagttaggc agggatattc accattatcg
L1t CohaeRat BRATEIORA St G tOURaa CRee o A ERR agiaagaa
g9t 9gRAgREAaBAGAYIPAGR GBgRicEGAbtgoaPabl R0iE@aAR0BRESIthc ageRot t at

" tgggacgatc tgcggagcct gtgcctcttc agctaccacc gcttgagaga cttactcttg 660 720
780 aég@“%otagfgégfcﬁ)?gt PGSY toeragracy 2geragadrgIarteTeaa 1380 1440
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gaattattgy aattagataa atgggcaagt ttgtggaatt ggtttaacat aacaaattgg 2040
ctgtggtata taaaattatt cataatgata gtaggaggct tggtaggttt aagaatagrt 2100
tttgctotac tttctgtagt gaatagagtt aggcagggat attcaccatt atcgtttcag 2160
acccacctcc caatcccgag gggacccgac aggcccgaag gaatagaaga agaaggtgga 2220
gagagagaca gagacagatc cattcgétta gtgaacggat ccttagcact tatctgggac 2280
gatctgcgga goctgrgect cttcagetac caccgettga gagacttact cttgattgta 2340
acgaggattg tggaacttct gggacgcagg gggtgggaag ccctcaaata ttggrggaat 2400
- . crcctacagt attggagtca ggagctaaag aatagtgctg ttagottget caatgccaca 2460

gctatagcgg tagcrgaggg gacagatagg grtatagaag tagtacaagg agcttataga 2520
" getattcgec acatécctag aagaataaga cagggcttgg aaaggatttt gctafaagat 2580
'gggtggcaag tggtcaaaaa gtagtgtggr tggatggcct getgtaaggg aaagaatgag 2640
acgagctgag ccagcagcag atggggtggg agcagcatct cgagacctag aaaaacatgg 2700
agcaatcaca agtagcaaca cagcagctaa caatgctgat tgtgectgge tagaagcaca 2760
agaggaggag gaggtgggtt ttccagtcac acctcaggta cctttaagac caatgactta 2820
caaggcagct gtagatctta gccacttttt aaaagaaaag gggggactgg aagggctaat 2880
tcactcccaa cgaagacaag atatccttga tctgtggate taccacacac aaggctactr 2940
ccctgattag i 2950
<210> 23
<211> 2747

<212> DNA
<213> Artificial sequence
<220> ’
<223> Modified Env/Tat from strain BHI10
<400> 23 | o |

' gaatictgca acaactgctg tttatccatt ttcagaattg ggtgtcgaca tagcagaata 60




i

1500 1560 1620 1680 1740 1800 1860 1920 1980 2040 %mﬁ&%&*po 2220
2280 2340 attgtaacga ggattgtgga acttctggga cgcagggggt gggaagccc

'caaatattgg 2400 . tggaatctcc tacagtattg gagtcaggag ctaaagaata gtgctgttag

cttgctc ccacagcta tagcagtagc tgaggggaca gatagggtta tagaagtagt
acagggag’g(tsoéégog'lzgﬂz 2 May 2006 WO 03/ 038057 PCT/ usdﬁfg‘g‘%ﬂ?zﬂﬂ
tat agagcta ttcgccacat acctagaaga ataagacagg

Genphar . 740. ST25. t xt
gct?ggaaag gattttgcta 2580 taa 2583 <210> 25 <211> 108 <212> DNA <213>

H ' defi_ciency virus afn. 744 (RJ25 ABtt gt acaagac ccaacaacaa

t_ggg}35%9%9?%%aﬁé%q[aﬁyﬁggaagggﬁtfgg%gmggoggggrag@ L3AGE45tgt t aldPaat aggaaa

aat aggag@tcat grgavaag aasaict@l tdf8cedlGycdfitgtelddnagi@i®y <2kd> DNA <213>
' 1 <400> 26 tgtaccagac ctaacaacaa

. b : "
ok SRR PO E et M AR A s ot SvapgbaRCag t gat ot aat

20072

aggggaygpacagezagpmac ati@hagObagtddddcr Zatcanddd™cdlRtcaaa 300
- gcagtaagta gtacatgtaa tgcaacctat acaaatagca atagtagcat tagtagtagt 360
‘aataataata gcaatagttg tgtggtccat agtaatcata gaatatagga aaatattaag 420
acaaagaaaa atagacaggt taattgatag actaatagaa agagcagaag acagtggcaa 480
'tgagagégaa ggagaaatat cagcacttgt ggagatgggy gtggagatgg ggcaccatge ‘540 |
‘tccttgggat gttgatgatc tgtagtgcta cagaaaaatt gtgggtcaca gtctattatg 600
gggtacctgt gtggaaggaa gcaaccacca ctctattttg tgcatcagat gctaaageat 660
atgatacaga ggtacataat gtttgggcca cacatgectg tgtacccaca gaccccaacc 720
cacaagaagt agtattggta aatgtgacag aaaattttaa catgtggaaa aatgacatgg 780
‘tagaacagat gcatgaggat ataatcagtt tatgggatca aagcctaaag ccatgtgtaa 840
aattaaccce actctétgtt agtttaaagt gcactgattt gaagaatgat actaatacca 200
‘atagtagtag cgggagaatg ataatggaga aaggagagat aaaaaactgc tctttcaata 960
tcagcacaag cataagaggt aaggtgcaga aagaatatge atttttttat aaacttgata 1020
taataccaat agataatgat actaccagct atacgttgac aagttgtaac acctcagtca 1080
- ttacacaggc ctgtccaaag gtatcctttg agccaattcc catacattat tgtgccccgg 1140
ctggttttgc gattctaaaa tgtaataata agacgttcaa tggaacagga ccatgtacaa 1200
atgtcagcac agtacaatgt acacatggaa ttaggccagt agtatcaact caactgctgt 1260
taaatggcag tctggcagaa gaagaggtég taattagatc tgccaatttc acagacaatg 1320
- Ctaaaaccat aatagtacag ctgaaccaat ctgtagaaat taattgtaca dgacccaaca 1380
| acaatacaag aaaaagtatc cgtatccaga gaggaccagg gagagcattt gttacaatag 1440
gaaaaatagg aaatatgaga Caagcacatt gtaacattag tagagcaaaa tggaataaca 1500
Ctttaaaaca gatagatagc aaattaagag aacaatttgg aaataataaa acaataatct 15600
ttaagcagtc ctcaggaggg gacccagaaa ttgtaacgca cagttttaat tgtggagggg 1620
aatttticta ctgtaattca acacaactgt ttaatagtac ttggtttaat agtacttgga 1680
gtactaaagg gtcaaataac actgaaggaa gtgacacaat caccctccca tgcagaataa 1740
aacaaattat aaacatgtgéfcaggaagtég gaaaagcaat gtatgecccct ceccatcagtg 1800
gacaaattag atgttcatca aatattacag ggctg;tatt aacaagagat ggtggtaata 1860
gcaacaatga gtccgagatc ttcagacctg Qaggaggaga tatgagggac aattggagaa 1920
gtgaattata taaatataaa gtagtaaaaa ttgaaccatt aggagtagca cccaccaagg 1980




<212> DNA <213> Human i nmmunodeficiency virus type 1 <400> 2 agac
ccaacaat aa tacaagaaaa agtataagga taggaccagg acaagcattc 60 atgcaacag
gagaaat aat aggagatata agacaagcac attgt 105 <210> 28 <211> 102 <212> DNA

2006 WO 03/ 038057

ISP aacaa

<213> H nodeficiency virus type 1 23/72 2 Ma
3‘@3’1‘?@?" <400> 28 tgcacaady

PCTI US02/ Genphar. 740. ST25. t xt
t at aagacaa aggaccccca taggactagg gcaagcactc 60 tatacaacaa gaagaataga.
agat at aaga agagcacatt gt 102 <210> 29 <211> 105 <212> DNA <213> Hunman
i mmunodefi ci ency vi'r us type kenpgHaB>748%2g1@&ecagac cctccaccaa t acaagaaca
agtatacgta ta accagg acaa tattc 60 tatagaaca Gif992agat at a
A v e e R SRR R e S S e

| MMudgetRich&d a@ga)agyaicrcuaggg'dgeagl cngk(a@?gaaogdtga@geaaga@cemacaama t acaagaaaa
agaatatctt tag accag acg agtattt 60 tatacag g%ﬁg\ aataat aggagacat c
agaaﬁéﬁﬁﬂﬂ%&t%ﬂ%}@t"lﬁ? @9ggpcagy acaasthgct 1945999k h Jagyacaas 1 33164, nan

| Mupegith el goftt¥ach UstctygRcal t&bgPaycd ledagdABgAABE tE§Agt aagaRn t acaagaaaa
agtataacti tfgcaccagg acaagcgctc 60 tatgcaacag gtgaaat aat aggagat ata’
agac@ayedeta cfyRagnt @aqruston t99g9atig ngdtockor] ggaspRptca 2280

tataaacttg atataatacc aatagataat

21/72

tttgcaccac tgctgtgcct tggaatgcta gttggagtaa taaatctctg gaacagattt 2340
ggaataacat gaccfggatg gagtgggaca gagaaattaa caattacaca agcttaatac 2400
actccttaat tgaagaatcg caaaaccagc aagaaaagaa tgaacaagaa ttattggaat. 2460
tagataaatg ggcaagtttg tggaattggt ttaacataac aaattggctg tggtatataa 2520
aattattcat aatgatagta ggaggcttgg taggtttaag aatagttttt gctgtacttt 2580
ctgtagtgaa tagagttagg cagggatatt caccattatc gtttcagacc cacctcccaa 2640
“tcecgagggg acccgacagg cctgaaggaa tagaagaaga aggtggagag agagacagag 2700
acagatccat tcgattagtg aacggatcct tagcacttat ctggtaa 2747
<210> 24
<211> 2583
<212> DNA
| <213> Artificial sequence
<220>
<223> Modified Env
- <400> 24 _
gaattcgcca ccatgggagt gaaggagaaa tatcagcact tgtggagatg gaggtggaga 60
| tggggcacca tgctecttgg gatgttgatg atctgtagtg ctacagaaaa attgtgggtc 120
acagtctatt atggggtacc tgtgtggaag gaagéaacca ccactctatt trgtgcatca 180
gatgctaaag catatgatac agaggtacét aatgtttggg ccacacatgc ctgtgtacce 240
acagacccca acccacaaga agtagtattg gtaaatgtoa cagaaaattt taacatgtgg 300
* aaaaatgaca tggtagaaca gatgcatgag gatataatca gtttatggoa tcaaagecta 360
aagccatgtg taaaattaac cccactctgt grtagtttaa agtgcactga tttgaagaat 420 -
gatactaata ccaatagtag tagcgggaga atgataatgg agaaaggaga gataaaaaac 480
tgctctttca atatcageac éagcataaga ggtaaggtgc agaaagaata tgcattrttt 540
gatactacca gctatacgtt gacaagttgt 600




<213> Artificial

sequence 24/72 2 May 2006 WO 03/038057 PCT/, 2
Genphar . 740. ST25. t xt <220> 2%%"503’3%

<223> Env with nulti-clade v3 | §op

at gagagt ga aggagaaata tcagcacttg tggagatggg ggtggagatg gggcaccatg

ctccttg atgat ctgtagtgct acagaaaaat tgtgggtcac, agtctattat
ggggt acc gm{”%%&égaagga agcaaccacc actctatttt gt gcatcagPaFT{[&S%’%SéQgca

t at gat acag aggtacataa tgtttgggcc acacatgcct gtgtacccac agaccccaac
ccacaagaag tagtattggt aaatgtgaca gaaaatttta acatgtggaa aaatgacatg

t - Searhar JABRIAR XB t t gt
0! 09ERULE0k0RA0R BLARLESIEGIAEOTI £ Rac0ee) a0a. o0 cghat 012
t gt ccat@ygcdcatgurtodtgn tgcaaattaceantgtdat s taaasatgg! aattfgdaaa gargt t caat

t { t t t t agt tct
et S g s bR e e e e e
aat akgemact@aymasstyg chgiaggat glagtiqagqtthgtdat Glg0SResaast t 9ogabt t gcg

ggaacaggac catgtacaaa tgtcagcaca gtatcaactc aactgctgtt aaat ggcagt
gccadt 1R CaYHERFPRT Cﬁgaa:‘&é%@a?a&“ £t ﬁé@&éagﬁa%géa&ga"a ca¥Pacaaga

agagasidgagedal AGABIRGY :aRRAMATHRgRACAGISRLIRCARGARLES aagpaaaagt
gt acgt at ag accagaggca aacat t ct at gcaacaggtg caagcacaft ggacaagcat
acaag@%?f Caa; 120984300 499930 Balg 212520950 ¢ GEERIGa taotammesdt HBPacaagaa

t ct a4 8APPLaRAIAAAEAAR 204 USRI R ARR GARREROEREAARIY afRECCat ag
gaat agaaga

22172

adaacaataa tctttaagca gtcctcagga ggggacccag aaattgtaac gcacagtttt 1140
aattgtggag gggaatttty ctactgtaat tcaacacaac tgtttaatag tacttggttt 1200
aatagractt ggagtactaa agggtcaaat aacactgaag gaagtgacac aatcaccctc 1260
ccatgcagaa taaaacaaat tataaacatg tggcaggaag taggaaaagc aatgtatgec 1320
cctcccatca gtggacaaat tagatgttca tcaaatatta cagggetget attaacaaga 1380
gatggtggta atagcéacaa tgagtccgag atcttcagac ctggaggagg agatatgagg 1440
gacaattgga gaagtgaatt atataaatat aaagtagtaa aaattgaacc attaggagta 1500
gcacccacca aggcaaagag aagagtggtg cagagagaaa aaagagcagt gggaatagga 1560
getttgttee ttgggttctt gggagcagca ggaagcacta tgggcgcage gtcaatgacg 1620
- ctgacggtac aggccagaca attattgtct ggtatagtgc agcagcagaa caatttgctg 1680
'agggctattg aggcgcaaca gcatctgttg caactcacag tctggggcat caagcagctc 1740
caggcaagaa tcctggcotgt ggaaagatac Ctaaaggatc aacagctcct ggggatttog 1800
gogrtgctctg gaaaactcat ttgtaccact gctgtgectt ggaatgetag ttggagtaat 1860
aaatctctgg aacagatttg gaataacatg acctggatgg agtgggacag agaaattaacl 1920
~aattacacaa gcttaataca ctccttaatt gaagaatcgc aaaaccagca agaaaagaat 1980
gaacaagaat tattggaatt agataaatgg gcaagttigt ggaattggtt taacatéaca 2040
aattggctgt ggtatataaa attattcata atgatagtag gaggcttgot aggtttaaga 2100
atagtttrtg ctgtactttc tgtagtgaat agagttaggc agggatattc accattatcg 2160
tttcagaccc acctcccaat cccgagggga cccgacagyc ccgaaggaat agaagaagaa 2220
gotggagaga gagacagaga cagatccatt cgattagtga acggatcctt agcacttatc 2280
' tgggacgatc tgcggagect gtgectotic agctéccacc gcttgagaga cttactcttg 2340
attgtaacga ggattgtgga acttctggga cgcagggggt'gggaagccct caaatattgg 2400
tggaatctcc tacagtatty gagtcaggag_ttaaagaata gtgctgttag cttgctcaat 2460
gccacagcta tagcagtage tgaggggaca gatagggtta tagaagtagt acaaggagct 2520

12
0> 32




I

.gtatacgtat tataagaaga gcacattgtt aggaccagga caagtattct g%goéga

t gt acaagac acgagtattt tatacagcag cagacctaat aacaatacaa a

at aat aggag ggagat at aa gaaaagcata agaatatctt taggaccagg. agaaaggcac
att gt t gtag oiERPIACAAg cgctctatge at at aat agg ggatataaga aga t at aag
gat aggacca taagacaagc acattgttgc gactagggca agcact E%agacc
ctccaccaat atagaacagg agacataaca ccaacaacaa tacaagaaaa gagaaataat
aggagacatc gaaaaagtat aacttttgca atataagaca agcacattgt ctcgggaaca
tt agt agagc- aaaat ggaat aacact t §enaharaé¢dyaidigtxt agcaaatta agagaacaat

L ooeaA SEpSAELS SO SRR BRNRERED 5L 0e

cgcacagtftl taattigtgga ggggaatttt ttaata

gt actaygtt taatagtact tggagtacta aagggtcaaa t aacact gaa 25%82 2 May 2006 WO
03/ 038057 PCT/ US02/ 35112 Genphar. 740. ST25.txt ggaagtgaca caatcaccct
cccatpmagasat aaaacaaa ttataaacat gtggcaggaa 1740 (gtaggaaaag caatgtatgc
ccctcccatc agtggacaaa ttagatgttc atcaaatatt 1800 acagggctgc tattaacaag
agat ot gﬂﬂéatagcaaca at gagt ccga gatcttcaga 1860 cctggaggag gagat at gag
ggacagblggnagaagt gaat tatataaata taaagtagta 1920 aaaattgaac cattaggagt
agcacccacc aaggca a_gaagagt ggt gcagactagt 1980 gcagtgggaa taggagcttt
gttcépﬁgggmﬁ¥bEW@Q@g6“@ég@agy@ﬁgﬂ@adtatgggc 2040 gcagcgtcaa tgacgctgac
ggt acaggcc agacaattat tgtctggtat agtgcagcag 2100 cagaacaatt tgctgagggc
t att gaggcg caacagcatc tgttgcaact cacagtctgg 2160 ggcatcaagc agctccaggc

aaga&%@qgg EFE%Fggaaa atacctaaatg at caacag 2220 ctcctg ggg? tttggggttg

_ct ct FFas g agte tbfga@ﬁgaz@secagggaga
_gcatttgtta caataggaaa aataggaaat atgagacaag cacattgt 108
<210> 26
<211> 105
<212> DNA

<213> Human immunodeficiency virus type 1

<400> 26
~ tgtaccagac ctaacaacaa tacaagaaaa agtgtacgta taggaccagg acaaacattc 60

tatgcaacag gtgatataat aggggatata agacaagcac attgt 105

<210- 27
<211> 105§
- <212> DNA

<213>  Human immunodeficiency virus type 1

<400> 27 '
tgracgagac ccaacaataa tacaagaaaa agtataagga taggaccagg acaagcattc 60

tatgcaacag gagaaataat aggagatata agacaagcac attgt : 105

<210> 28
<211> 102
<212> DNA

 <213> Human immunodeficiency vi rji.ts type 1
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gctagttgga gtaataaatc tctggaacag atttggaata acatgacctg gat ggmogmo
~gacagagaaa ttaacaatta cacaagctta atacactcct taattgaaga atcgcaaaac 2400

cagcaagaaa agaatgaaca agaattattg gaattagata aatgggcaag tttgtggaat 2460

tgot t t agg@od/@a@aaatt g gct gt ggt at at aaaat cgt ggct gct gclgz(,l.lg&lﬂ%%tjgzctc 2520
tccctcectcececc tcctccagge cacggatttc atgtccctgt ga 2562 < > <211> 853

<212> PRT <213> Artificial sequence <220> <223> Mdified env with

mul ti-clade v3 | oops <400> 33 Met Arg Val Lys Qu Lys Tyr G@n H's Leu Trp
Arg Trp Gy Trp Arg 1 5 10 1§e“PPH'@@5ﬁ15r'tﬁfét Leu Leu Gy Met Leu Met Ile
Cys. 28g0-Alx Thr Au 20 25 30 Lys Leu Trp Val Thr Val Tyr Tyr Ay Val Pro
Val Top@chygc@araddagaa 3btabQackd Jgrccthea ThygakeaggRfweadopstdAl a B@r Asp Al a Lys

CAla Thr. G 50..55 60 26172 y 2006 WO 03/ 0380577, PCT/ US02/ 35112
Val E«.Xéaﬁnav%ﬁgﬂ%gwga?ﬁ%agﬁi R g@vm Pro5Thrt Asp PiézAsn 65 70 75
80 Pro G@n Gu Val Vval Leu Val Asn Val Thr A u Asn Phe Asn Met Trp 85 90
95 Ly3l0Asr?%Asp Met Val Gu G n Met His Gu Asp Ile Ile ser Leu Trp 100 105
110 Asp.Gqygsser Leu Lys Pro Cys Val Lys Leu Thr Pro Leu Cys val Gy 115

120 125 Ala Gy Ser Cys Asn Thr Ser Val Ile Thr An Ala cys Pro Lys Val
130 $8B>14M0ASer Phe Au Pro Ile Prolle His Tyr Cys Ala Pro Ala Ay Phe Al a

145 1 6 \ n Lys Thr Phe Asn Ay Thr Gy Pro Cys
Thr ;%5 ?@%Q”l%”/l'&gdnelf%ekég#%r guf% n Cys Thr Hs Ay Ile Arg Pro Val
Val Ser 180 185 190

<400> 29
tgtaccagac cctccaccaa tacaagaaca agtatacgta taggaccagg acaagtattc 60

tatagaacag gagacataac aggagatata agaaaagcat attgt 105

<210> 30
<211> 105
<212> DNA

<213> Human immunodeficiency virus type 1

<400> 30 . :
tgtacaagac ccaacaacaa tacaagaaaa agaatatctt taggaccagg acgagtattt 60

tatacagcag gagaaataat aggagacatc agaaaggcac attgt 105

<210> 31
<211> 105
_ <212> DNA

" <213> Human immunodeficiency virus type 1

<400> 31 .
tgtaccagac ctaataacaa tacaagaaaa agtataactt ttgcaccagg acaagcgetc 60

tatgcaacag gtgaaataat aggagatata agacaagcac attgt - 105

<210> 32 -
211> 2562
<212> DNA

<213> Artificial sequence
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Thr G n Leu Leu Leu Asn Ay Ser Leu Ala u AU du Val Val % gbgd 200
. 205 Arg Ser Ala Asn Phe Thr Asp Asn Ala Lys Thr Ile Ile val dy eu 210
215 220 Asn A n Ser val Qu Ile Asn cys Thr Arg Pro Asn Asn Asn Thr Arg
225 230?’%@3 %18 ser Ile Arglle @n Arg Ay Pro glq\i,gér 'f‘lza Phe Val Thr
Ile 6 7SGIyLysIIeGIyAsnI\/Et Arg Gn AlaHi E%éll_euGlyQ/s
Thr Arg 260 265 270 Pro Asn Asn Asn Thr Arg Lys Ser Val Arg Ile Ay Pro
Ay dn Thr 275 280 285 Phe Tyr Ala Thr Gly Asp Ile Ile Ay Asp Ile Arg
Gn Ala His Cys 295 300 Cys ®iwhar-g4Biss2Ast Asn Asn Thr Arg Lys Ser Ile
Arg Ille Ay Pro 305 310 315 320 27/72 2 NMay 2006 WO 03/ 038057
PCT/ WUsp2/ 35112 Genphar 740.ST25.txt dy G n Ala Phe Tyr Ala Thr Ay Qu
llelle @ ? g G n 325 330 335 Ala H's Cys Cys Thr Arg Pro Tyr Asn
Asn F?@"Ar% t%ﬂj‘ 9PS345 350 Ile Ay Leu Ay Gn Ala Leu Tyr Thr
Thr Aig-Arg Ile GQu Asp IIe 355 360 365 Arg Arg Ala His Cys cys Thr Arg
Pr.o Segaga'gnga,wgagﬁlaatab\rtgagfhctwetrggamegg?,Z@tg@&ﬁhtbI@géercgatd e G6¢ Pro Gy dn
Val e Tyr é e_Thr %5 390 395 4Tf8 %y @ Ile Arg Lys
Ao et deedlhatodtifick et idRtea Aoy AR The Arg Los
Ar g bd;ggtﬁ@:ttg IJ@Mggﬁ&ygfa@ca@t«;acAragtthﬂhgtjEyitca'glartgcé%@géhZS 430 Ala AY Qu
Ile lle e ﬁgy AIaHis445% Thr Ar 43% ro Asn Asn Asn
Thr K?@afifégﬁptﬁcﬁgaarﬁ PREIIAF APFTIEFY THTACHRE agﬂ%"ﬁ'c 466° Leu Tyr Ala Thr
Gy Edtaddaag|dagrdbiygrAsinthteacAr@addtrtdd acdlybodol haadPady’0 466 480
gtagaacaga tgcatgagga tataatcagt ttatggoatc aaagcctaaa gccatgtgta 360
aaattaaccc cactctgtgt tggagctggt agttgtaaca cctcagtcat tacacaggce 420
tgtccaaagg tatcctttga gccaattcce atacattatt gtgecccggce tggtttigeg 480
‘attctaaaat gtaataataa gacgttcaat ggaacaggac catgtacaaa tgtcagcaca 540
gtacaatgta cacatggaat taggccagta gtatcaactc aactgetgtt aaatggcagt 600
' ctggcagaag aagaggtagt aattagatct gccaatttca cagacaatgc taaaaccata 660
atagtacagc tgaaccaatc tgtagaaatt aattgtacaa gacccaacaa caatacaaga 720
aaaagtatcc gtatccagag aggaccaggg agagcatttg ttacaatagg aaaaatagga 780
. Aatatgagac aagcacattg tctcgggtgt accagaccta acaacaatac aagaaaaagt 840
gtacgtatag gaccaggaca aacattctat gcaacaggtg atataatagg ggatataaga 900
caagcacatt gttgtacgag acccaacaat aatacaagaa aaagtataag gataggacca 960
ggacaagcat tctatgcaac aggagaaata ataggagata taagacaagc acattgttgec 1020
~ acaaggecct acaacaatat aagacaaagg acccccatag gactagggca agcactctat 1080
acaacaagaa gaatagaaga tataagaaga gcacattgtt gtaccagacc ctccaccaat 1140
~ acaagaacaa gtatacgtat aggaccagga caagtattct atagaacagy agacataaca - 1200
ggagatataa gaaaagcata ttgtggatcc tgtataagac ¢caacaacaa tacaagaaaa 1260
agaatatctt taggaccagg acgagtattt tatacagcag gagaaataat aggagacatc 1320
. agaaaggcac attgttgtac cagacctaat aacaatacaa gaaaaagtat aacttttgca 1380
ccaggacaag cgctctatgc aacaggtgaa ataataggag atataagaca agcacattgt 1440
ctcgggaaca ttagtagagc- aaaatggaat aacactttaa aacagataga tagcaaatta 1500
agagaacaat ttggaaataa taaaacaata atctttaagc agtcctcagg aggggaccca 1560
gaaattgtaa cgcacagtit taattgtgga ggggaatttt tctactgtaa ttcaacacaa 1620
gtacttggtt tggagtacta aagggtcaaa taacactgaa 1680

© ctgtttaata

taatagtact

25172




<213> Artificial sequence

<220>

' <223> Modified Env with multi-clade v3 loops
| <400> 33 |

Met Arg val Lys Glu Lys Tyr GIn His Leu Trp Arg Trp Gly Trp Ar

1 5 10 P ATG Tre Sly 15p ¢

Trp Gly Thr Met Leu Leu Gly Met Leu Met Ile Cys Ser Ala Thr Glu
20 - 125 - 30

Lys Leu ;gp val Thr val Tyr Zﬁﬂ Gly val pro val Igp Lys Glu Ala

Thr ;gr Thr Leu Phe .Cys §;a Ser Asp Ala Lys eéa Tyr Asp Thr Glu

26/72

Leu Ay Asn Ile Ser Arg Ala Lys Trp Asn Asn Thr Leu Lys G n I @5 490
495 Asp Ser Lys Leu Arg Gu @n Phe Ay Asn Asn Lys Thr Ile 2|May 500
505 510 LyS @ n ser Ser Ay Gy Asp Pro Glu Ile Val Thr H s Ser Phe Asn
515 520‘%3@/% y Ay @u Phe Phe Tyr Cys Asn Ser Thrﬂg n_Leu Phe Asn Ser
530 535 r Trp Phe Asn ser Thr Trp Ser Thr Lys Hn Asn Thr Qu
545 550 555 560 Gy Ser Asp Thr Ile Thr Leu Pro Cys Ar Ile Lys A@n lle lle
Asn 565 570 575 28/ 72 2 May 2006 WO 03/ 038057 PCTIU802/35112
- Genphar.. 740. ST25. t xt  Met Tr pGéBpharGr40.9¥ad5. €ty Lys Ala Met Tyr Ala Pro Pro
I'le %Q@Vamt%sﬂs%ca@?ﬁgﬁlaéaﬁeaga%%/§t%téﬂa%ér9tﬂgﬁ¢9%ae M0 Gdy Leu Leu Leu
Thr Qegpobshy G385E0% €0&Eatcd QaaS%fa t@‘%’%cﬁa@a&er 1gb¢’ |l e. Phe Arg
Pro gy Gng 5961% 615 620 Asg)fg%g %& Asn Trp Arg ser A U Leu Tyr
Lys F5AI90§IC VR taggpag ewgewt@@samgcaw@am@gaaatméa%eu 8% val Ala Pro
Thr Ly A ad oK 0u 608 aYalar P adfthgier 1hs Val Gy Ile
Ay Altzggﬁéeg%gﬁga Legagq PhegE a%tgoa 62%%% g yaﬁag% a gby Ser Thr Met
Ay Maatpgagc S@rctams@gtrh@casmcwmagwmagaeg@ge@@gsmauacnagau aldy An Leu Leu
Ser @;g Al a Ile Qu
Al a gaﬁt@gﬁaﬁ%égﬁéﬁk%&cgt%g eu @%?g%?a‘:'ag]c %g% g(&é ga%gg# 2% Ile Lys
A n twgcdicaa Algacgsrgad betacagchl agacaaltta®l tythtgptay ragteageag2s 2160 735 Lys Asp
An I e Lys.Leu lle 745 750 Cys
Thr %ﬂgaéﬂ%ﬁt bﬁ?tgg%g%lf%tﬁégﬁcg%aé%ﬁ% %gtggé’aagﬁﬁ:awgc@gr %éoo 755 760 765
ggcatcaagc agctccagge aagaatcctg gctgtggaaa gatacctaaa ggatcaacag 2220
. ctectgggga tttgoggtty ctetggaaaa ctcatttgca ccactgetgt goccttggaat 2280
- gctagttgga gtaataaatc tctggaacag atttggaata acatgacctg gatggagrog 2340
gacagagaaa ttaacaatta cacaagctta atacactcct taattgaaga atcgéaaaac 2400
cagcaagaaa agaatgaaca agaattattg gaattagata aatgggcaag ttigtggaat 2460
tggtttaaca taacaéattg gctgtggtat ataaaatcgt ggetgotgct getectgete 2520
tcectctece tectecagge cacggattic atgtccctgt ga 2562
<210> 33
- <211> 853
<212> PRT




Gu dnlle Trp Asn Asn Met Thr Trp Met Gu Trp Asp Arg A U_ILle 770 775
gy 298 785

780 Asn Asn Tyr Thr ser Leu lle His ser Leu Ile Au d U Ser
790 795 800 61n A n Gu Lys Asn Qu A@n AU Leu Leu AU Leu Asp Lys Trp Al a

805 810 r.Leu Trp Asn Trp Phe Asn Ile Thr Asn Trp Leu Trp Tyr Ile Lys
29/ 72 2"%&@3"%’66 WO 03/ 038057 820 PCT/ US02/ 35112 GengWdfUSUBIBT25 txt 825
830 Ser Trp Leu Leu Leu Leu Leu Leu Ser Leu Ser Leu Leu G n Ala Thr 835
840 845 Asp Phe Met Ser Leu 850 <210> 34 <211> 1092 <212> DNA <213>
Hurman i nmunodefi ci ency virus tymmad, 7463925 34c at gggt gcga gagcgt cagt
ttaad@idﬂﬁ ﬁﬂgﬁﬁdﬁ@h@&iih%gb%é €ys gbagoﬂaaAspUgggamagc tacaaccatc
acagtagcaa ccctctattg ttagacaaga tddaggaaga gacac&bgac acagcagtca
.caaat ggt ac at caggccat attaagcggg ggagaattag atcgatggga aaaaattcgg

aaaat’q? £8 ‘Ft*a‘é?g t e Yagt asrgYc Thagtaggy@be Asaategonet g tt agaaacat
cagaaggct g tagacadata ccttcagacd’ggatcagaag aadStagatc attat at aat

t gt gcat caa aggat agaga taaaagacac caaggaagct gcaaaacaaa agtaagaaaa
aagcitadén ‘ég%gc\é@dﬂu ¢lot vegeaaiaatt ateqia skagkgeagaa cat ccagggg
atcacctaga actttaaatg catgggt 8%a agtaat aaaa @a@aaggctt tcagcccaga

agt aat acc1:c
Asp Gln.Ser Leu Lys Pro Cys val Lys Leu Thr Pro L
115 120 175 Qs val cly

Ala Gly Ser Cys Asn Thr Ser val Ile Thr Glin Al
Si¥ ser n 148 Cys Pro Lys val

Ser Phe Glu Pro Ile Pro Ile His Tyr Cys Al
145 150 e 155 Pro Ala Gly Phe Qég

Ile Leu Lys Cys Asn Asn Lys Thr Phe Asn Gly Thr Gly Pro Cys Thr
165 170 , 175

Asn val Ser Thr val GIn Cys Thr His Gly Ile Arg Pro val val ser
180 7 185 190

Thr GIn teu Leu Leu Asn Gly Ser Leuw Ala Glu Glu G
188 ser | : 20? val val Ile

Arg Ser Ala Asn Phe Thr Asp Asn Ala Lys Thr I}
ser osp y 228 Ile val GIn Leu

Asn G1n Ser val Glu Ile Asn Cys Thr Arg PP
225 230 Y _ ¢ 23? ASn Asn Asn Thr ?58

‘Lys ser Ile Arg Ile Gin Arg Gly Pro Gly Arg Ala Phe val Thr Ile
245 | 250 255

Gly Lys Ile Gly Asn Met Arg Glin Ala His Cys Leu Gly C
260 265 y Y 2%8 Thr Arg

Pro Asn Asn Asn Thr Arg Lys Ser val arg Ile Gly Pr
275 280 g Y 25? Sl Gln Thr

Phe Tyr Ala Thr Gly Asp Ile Ile Gly Asp Tl i
LH I3 y Asp Ile ggg Gln Ala His Cys

Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys Ser Ile A
305 - 316 _ eHy 315 "o tle cly ggg

2




ccacaagatt taaacaccat gctaaacaca ttaaaagaga ccatcaatga ggagq&égggm
gggcctattg caccaggcca gatgagagaa agtacccttc aggaacaaat aggatgga
“atttataaaa gatggataat cctgggatta agcattctgg acataagaca aggaccaaaa

t at aaaag, gccga gcaagcttca ttgttggtcc aaaatgc cagatt gt
gctacac?@%méggggatgat gacagcatgt agagttttgt as <210§Q§§%§%§ ttcag

gt ggggggac gaatgggata ccaaggggaa acaaataatc aataaaatag gaacctttta
caggaggtaa aagactattt cagggagtag 30/72 60 120 180 240 300 360 420
480 cattatcaga aggagccacc 5406enphendde#des-¢ut gcaaatg 600 gagt acat cc

agt 9g® @97 A8%heOhHoLAl MUCAOERRGIGTe 670 ash AGELALCHN 20t aggagaa 780

t aagaatgta tagcccizacc 840 "dagacBad gt agaccggtt 3900 aaaattggat gacagaaacc
960 taaaagcatt gggaccagcg 1020 gaggacccgg ccataaggca 1080

Ala His Cys Cys Thr Arg Pro Tyr Asn Asn Ile Arg Gln Arg Thr Pro
340 345 - 350

ile Gly Leu Gly Gln Ala Leu Tyr Thr Thr Arg Arg Ile Giu Asp Ile
355 360 365

Arg Arg Ala His Cys Cys Thr Arg Pro Ser Thr Asn Thr Arg Thr Ser
370 375 380

ITe Arg Ile Gly pro Gly Gln val phe Tyr Arg Thr Gly Asp ITe Thr
-385 390 395 400

Gly Asp Ile Arg Lys Ala Tyr Cys Gly Ser Cys Thr Arg Pro Asn Asn
‘ 405 410 415

Asn Thr Arg Lys Arg.ITe Ser Leu Gly Pro Gly Arg val Phe Tyr Thr
420 _ 42 " 430

Ala Gly Glu Ile Ile Gly Asp Ile Arg Lys Ala His Cys éys Thr Ar
435 - 440 445 9

Pro Asn Asn Asn Thr Arg Lys Ser Ite Thr Phe Ala Pro Gly Gln Ala
450 455 ‘ 460

Leu Tyr Ala Thr 6ly Glu Ile Ile Gly Asb Ile Arg GIn Ala His Cys
465 470 475 480

Leu Gly Asn ITe Ser Arg Ala Lys Trp Asn Asn Thr Leu Lys Gln Ile
485 490 : 495

_'Asp.Sef Lys Leu Arg Glu Gln Phe Gly Ash Asn Lys Thr Ile Ile Phe
500 - 505 510

Lys GIn Ser Ser Gly Gly Asp Pro Glu Ile val Thr His Ser Phe Asn
515 520 ' 525

Cys Gly Gly Glu Phe Phe Tyr Cys Ash Ser Thr Glin Leu Phe Ash Ser
530 535 540 |

Thr Trp Phe Asn Ser Thr Trp Ser Thr Lys Gly Ser Asn Asn Thr Glu
545 550 555 560

.Gly ser Asp Thr Ile Thr Leu Pro Cys Arg Ile Lys GIn Ile Ile Asn
© 565 : 570 575
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1092 2 May 2006 WO 03/038057 PCT/ US02/ 35112 <211>1179Genpha?WL§gaﬁ%25.txt
<212>DNA <213>Human i mmunodefi ci ency virus type 1 <400>35 at'gagagtga
aggagaaat a tcagcacttg tggagat ggg ggt ggagatg gggcaccatg 60 ctccttggga

t gt t gat t agtgct ggtgcgagag cgtcagtatt aagcggggga 120 aattagatc
gatgggagg;m@@gF ggtta aggccagggg gaaagaaaaa atataaat?"é:'[‘/l‘@@ﬂ3 Racat at ag
.tatgggcaag cagggagcta gaacgattcg cagttaatcc tggcctgtta 240 gaaacatcag
aaggct gt ag acaaat actg ggacagctac aaccatccct tcagacagga 300 tcagaagaac
ttagatcatt atataataca gtagcaa6ewhact7dbisgegitxycat caaagg 360 at agagat aa
aagacaccaa ggaagcttta gacaagat ag aggadgagca aaacaaaagt 420 aagaaaaaag
cacage@asgs (38GA00kadasyaGAIFRCAGA THC A9h G Hro CAYCHRa@3t 480 taccctatag

t gcagaacat cca@fggcaa at ggt acdf aggccat atc @t agaact 540 ttaaatgcat
gggt aaaagt agt agaagag aaggctttca gcccagaagt aatacccatg 600 ttttcagcat

t at CuAIPY ARY TGP CierCARIRT HRAAGRF 266 2bH Gleu %ﬁcﬂ-ﬁa&gg 660 gggggacat c
aagcagccat 5gkadat gtta aaage@acca tcaat gaggdsagctgCagaa 720 tgggat agag
tacat ccagt gcatgcaggg cctattgcac caggccagat gagagaacca 780 aggggaagtg
acat spgerIAsRack achadl, @gcsdd & 8 tgaca 840 aataatccac
ctatc?gagg gggagaaatt taﬁa%%aggggéggﬁggg ??géﬁ gg?é%gt 900 aaaat agt aa
gaatgtatag ccctaccagc attctggaca taagacaagg accaaaagaa 960 ccttttagag
acta t CLAa ct g 1020 gaggt aaaaa
it o HoC AT b e TR AP UL IR TR RITGI0 10s0 aciatiiiaa
aagcattggg accagcggct acactagaag aaat gatgac agcatgtcag 1140 ggagt aggag
.gaccggg tfgtaa 1179 <210> 36 <211>.1308 <212> DNA <213>
| Hunag)gg(rir?reﬁﬁg‘g%? ?%%g%‘?%%aﬁr%% ?Vpé?(';l?‘é‘ﬁg%% L%y AP gavé‘t.l ga aggagaaat a

t cagcacttg tggagat ggg ggtggagatg gggcaccatg 60 31/72 2 May 2006 WO

- 03/0380 |.USO2/ 1 nphar . 740. ST25. t xt . ctccttggga tgttgatgat
ctgt g%t ngt g&é@ﬁgd\iﬁg{é}c@y S;‘ét U Aﬁ%bﬁ"@&é‘@éﬁ” J%g Pﬁ“@d‘&t‘t agat c gat gggaaaa
aattcggtta aggccagggg gaaagaaaaa atataaatta 1

Gly Ala Ala Gly Ser Thr Met Gly Ala Ala Ser Met Thr Leu Thr val
675 680 685

Gln Ala Arg GIn Leu Leu Ser Gly Ile val GlIn Gln GIn Asn Ash Leu
690 : 695 700

Leu Arg Ala Ile Glu Ala Gin Gln His Leu Leu Gln Leu Thr val Trp
705 ‘ 710 715 720

Gly Ile Lys G1n Leu GIn Ala Arg Ile Leu Ala val Glu Arg Tyr Leu
725 : ‘ 730 735

: Lys Asp Gin GIn Leu Leu Gly Ile Trp Gly Cys Ser Gly Lys Leu Ile
740 745 750

'Cys Thr Thr Ala val Pro Trp Asn Ala Ser Trp Ser Asn Lys Ser Leu
755 - 760 . 765

Glu GIn Ile Trp Asn Asn Met Thr Trp Met Glu Trp Asp Arg Glu Ile
- 770 775 , ' 780 '

Asn Asn Tyr Thr ser Leu ITe His Ser Leu Ile Glu Glu Ser GIn Asn
785 790 : - 79§ 800

Gln Gln Glu tys Asn Glu GIn Glu Leu Leu Glu Leu Asp Lys Ala

i
805 ' - 810 81

Ser Leu Trp Asn Trp Phe Asn Ile Thr Asn Trp Leu Trp Tyr Ile Lys
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cagggagct a
acaaat actg
at at aat aca
ggaagcttta
agcagct gac

gaacgattcg
ggacagct ac
gt agcaaccc
gacaagat ag
acaggacaca

aaacat at ag t at gggcaag
~gaaacat cag aaggct gt ag
t cagaagaac ttagatcatt
at agaga accaa
aagaaaagggm@ggggcaagc
taccct at ag tgcagaacat
tt aaat gcat gggt aaaagt

cagttaatcc tggcgtqtt 40
aaccatccct”tca92@%36§m§00
tctattgtgt gcatcaaagg 360
aggaagagca aaacaaaagt 420
gcagt cagdiCTARS¥BAZaat 480
ccaggggcaa atggtacatc aggccatatc acctagaact 540
agt agaagag aaggctttca gcccagaagt aatacccatg 600
ttttcagcat taégggaagg agccacc@&hﬁaé@aﬂ%a@t?iaccat gct aaacacagtg 660
gggggacat c aa gccat gcaaat gita aaagagacca (éatgagga agctgcagaa 720

t gggat agag tacatccagt aggggaagtg acatagcagg aataatccac ctatcccagt
aaaaf'éta"gfﬁal-%aﬂgtta'@ agu Leuvtleut galguatsratagt a%aﬂrga@gfr hmaaa attggat gac
actattttaa® gcattggg gg aggag gacccggé a ttggtaggtt taagaatagt
tattcaccat tatcgtttca gcatgcaggg cctattgcac caggccagat gagagaacca 780
aact zapt Meir Sett Ltelagg aacaaat agg at ggat gaca 840 aggagaaatt tataaaagat
ggataatﬁ gggattaaat 900 ccctaccagc attctggaca taagacaagg accaaaagaa 960
ccggttctat aaaactctaa gagccgagca agcttcacag 1020 agaaaccttg ttggtccaaa
at gcgdaecd4agat t gt aag 1080 accagcggct acact agaag aaat gat gac agcat gt cag

- <210> 35

30/72

1140 aa aga gttttgttat tcataatgat agtaggaggc 1200 ttttgctgta
cttt%?gfag gaat agagt taggcaggga 1260 gacccacctc ccaatcccga ggggataa 1308
<21022134 oeR11> 363 <212> PRT <213> Human i nmunodeficiency virus type 1
<400> .37 Met Gly Ala_Arg Ala se-r Val Leu Ser Ay Gy Gu Leu Asp Arg Trp 5
10 1?1% u P8 1'%@”%%’918’@5%?’@'”?’%’"@]3/ dy Lys Lys Lys Tyr Lys Leu Lys 20
25 32/ 72 2 May 2006 WO 03/ 038057
<400> 34
atgggtgcga gagcgtcagt attaagcggg ggagaattag atcgatggga aaaaattcgg 60
ttaaggccag ggggaaagaa aaaatataaa ttaaaacata tagtatgggc aagcagggag 120
ctagaacgat tcgcagttaa toctggoctg ttagaaacat cagaaggetg tagacaaata 180
ctgggacage tacaaccatc ccticagaca ggatcagaag aacttagatc attatataat 240
-acagtagcaa ccctctattg tgtgecatcaa aggatagaga taaaagacac caaggaagcet 300
. ttagacaaga tagaggaaga gcaaaacaaa agtaagaaaa aagcacagca agcagcagct 360
-gacacaggac acagcagtca ggtcagccaa aattaccﬁta tagtgcagaa catccagggg 420
. caaatogtac atcaggccat atcacctaga actttaaatg catgggtaaa agtagtagaa 480
gagaaggctt tcageccaga agrtaataccc atgttttcag cattatcaga aggagecace 540
ccacaagatt taaacaccat gctaaacaca gtggggggac atcaagcagc catgcaaatg 600
- ttaaaagaga ccatcaatga ggaagctgca gaatgggata gagtacatcc agtgcatgcal 660
-gggcctattg caccaggcca gatgagagaa ccaaggggaa gtgacatagc aggaactact 720
agtécccttc aggaacaaat aggatggatg acaaataatc cacctatccc agtaggégaa 780
atttataaaa gatggataat cctgggatta aataaaatag taagaatgta tagccctacc 840
agcattctgg acataagaca aggaccaaaa gaacctitta gagactatgt agaccggtic 500
tataaaactc taagagccga gcaageottea caggaggtaa aaaattggat gacagaaacc 960
trgttggtcc aaaatgcgaa cccagatigt aagactatit taaaagcatt gggaccagcg 1020
gctacactag aagaaatgat gacagcatgt cagggagtag gaggacccgg ccataaggca 1080
agagttttgt aa - ' 1092



PCT/ US02/ 35112 Genphar.740. ST25.txt Hs Ile Val Trp Ala Se n@ﬁgzghu Leu
U Arg Phe Ala Val Asn Pro 35 40 45 Ay Leu Leu Qu Thr Ser y Cys
Arg Gnlle Leu Ay Gn Leu 50 55 60 Gn Pro ser Leu dn Thr Ay Ser AU
Au Leu Leu Tyr Asn 65 70 75 80 Thr Val Ala Thr.Leu Tyr Cys Val
His “ﬁ?‘%"’?ﬁ%g Ulle Lys Asp 85 90 95 Thr Lys G BCAUSY¥382asp Lys Ile
Au G ududn Asn Lys ser Lys 100 105 110 Lys Lys Ala Gn Gn Ala Al a
Ala Asp Thr Gy His Ser Ser An Val 115 120 125 Ser A n Asn Tyr Pro Ile
~Val dn Asn Ile Gn Gy Gn Mehphdal 74di sr2513@ 135 140 G n Ala rle Ser Pro
Arg > Ldd7%sn Ala Trp Val Lys Val Val Ju 145 150 155 160 G U Lys

Phe 386, Prga G U Val Ile Pro Met Phe ser Ala Leu ser 165 170 175
Ala Thr Pro G n ASP Leu Asn Thr Met Leu Asn Thr Val dy 180 185
Hi s <@g AHuman| tnnveqded qiengst vires type 1A u Thr Ile Asn Gu Gu 195 200
Ala Ala Qu Trp Asp Arg Val His Pro Val Hs Ala Gy Pro Ile Ala 210 215
220 Pro Ay Gn Met Arg Qu Pro Arg Gy Ser Asp Ile Ala Ay Thr Thr 225
230 486> 239 ser Thr Leu An Qu An lle Ay Trp Met Thr Asn Asn Pro Pro Ile
245 ¥Ep029583 PERIYAATA FPIGTY F@Wﬁ?ggawtwagaqq pgqqaécaltge Let® Gy Leu Asn Lys

L

Cenpfiattapatr gataggaarp aaPF%QQIEV’s agqyCGaguoe Qah@aAﬂ@ AtaragamntaVal 188sp Arg Phe Tyr

31/72

Lys 2LBEavaiy %ﬁ¥%g§é§§g£ﬁ%ﬂggagcta gaacgattcg cagttaatcc tggectgtta 240
gazacatcag aaggctgtag acaaatactg ggacagctac aaccatccct tcagacagga 300
‘tcagaagaac ttagatcatt atataataca gtagcaaccc tctattgtgt gcatcaaagg 360
atagagataa aagacaccaa ggaagcttta gacaagatag aggaagagca aaacaaaagt 420
aagaaaaaag cacagcaagc agcagctgac acaggacaca gcagtcaggt cagccaaaat 480
‘taccctatag tgcagaacat ccaggggcaa atggtacatc aggccatatc acctagaact 540
ttaaatgcat gggtaaaagt agtagaagag aaggcttica gcccagaagt aatacccatg 660
ttttcagcat tatcagaagg agccacccca caagatttaa acaccatgct aaacacagty 660

_ -gggggacatc aagcagccat gcaaatgtta aaagagacca tcaatgagga agetgcagaa 720
-tgggatagag tacatccagt gcatgcaggg cctattgcac caggccagat gagagaacca 780
' aggggaagtg acatagcagg aactactagt acccttcagg aacaaatagg atggatgaca 840
_aataatceac ctatcccagt aggagaaatt tataaaagat ggataafcct gggattaaat 800
' aaaatagtaa gaatgtatag ccctaccagc attctggaca taagacaagg accaaaagaa 960
- cctrtragag actatgtaga ccogttctat aaaactctaa gagccgagea agcttcacag 1020
gaggtaaaaa attggatgac agaaaccttg ttggtccaaa atgcgaacce agattgtaag 1080
‘actattttaa aapcattogy accagcggct acactagaag aaatgatgac agcatgtcag .'1140
ggagtaggag gacccggeca taaggcaaga gtittgtaa 1179
<210> 36
<211> 1308
. <212>" DNA _
<213> Human immunodé%%ciency virus type 1
<400> 36 .
'atgagagtga aggagaaata tcagcacttg tggagatggg ggtggagatg gggcaccatg 60




Arg Ala Qu Gn Ala Ser An Qu Val Lys Asn Trp Mt Thr_G'uzlEr @)5310
315 320 Leu Leu Val @ n Asn Ala Asn Pro Asp Cys Lys Thr |l e“L[ i Al a
325 330 335 Leu Ay Pro Ala Ala Thr Leu Gu Gu Met Met Thr Ala Cys A n Ay

340 345 | dy Gy Pro Ay Hs Lys Ala Arg Val Leu 355 360 <210> 38
<211> 41"%5934[¥€°§; PRT <213> Human i munodefi ci ency vi rifdYYHBIR <400> 38 Met

Arg Val Lys Qu Lys Tyr'dn H's Leu Trp Arg Trp Ay Trp Arg 1 5 10 15 Trp
Gy Thr Met Leu Leu Ay Met Leu Met Ile Cys Ser Ala Gy Ala 20 25 30 Arg
Ala ser Val Leu ser Gy Gy Gsenphati 748318 .a@xdrp Gu Lys Ile 35 40 45 Arg
Leu AFGTEPWRGIFLeatgat yre91agRaqtyagtyggaory coteagtarsaddcagdobe Valz0 50 55 60 Trp

Al a Qeittdilc @atobfHaTab+ RSB | r.0 u L 65 70 75 80
G u Thr Ser gug?yaqﬁs Arlé]ég’t éﬁggﬁ%q{%ggf%g?/ e %tgj:t_%al?ltén %8 Ser 85 90 95
Leu @Ff#FaTHRI GaFomer2qaCcAgIORIctRcqrargaytSecagtyaatiyr tohsargthy ValaoAla 100 105
110 Fhackedg T $aval sl , lle Lys As TIF}r Lys Gu 115
120 Rcatii ggﬁé&aﬁOB%EE%Q§%%?§§%6%#gﬁ%#%ﬁ%ﬁé?%ﬁ%?ﬁmgen A4r . 740. ST25. t xt
Al a E€19228a3¢< | §fg93Ycat iGatrt@htacd gra@aacds netatsgiSergdaysabys LysoAl a 130 135
Hs Ser Ser dn Val Ser An Asn 145

14518 %d%a (Stgaél;?acélrc gadébgaaé‘sﬁt hg;ac%gét% SIREPBAIFAARFIPARFS SEP0Ser @ n val Ser

165 33U3a39p89 GanagiamgcT RgcaBri@al avagganaddl gcaitdagdk acahbdaddy CGagoHi s Ser Ser A n
' taccctatag tgcagaacat ccaggggcaa atggtacatc aggccatatc acctagaact 540
ttaaatgcat gggtaaaagt agtagaagag aaggctttca gcccagaagt aatacccatyg 600
ttttcagcat tatcagaagg agccacccca caagatttaa acaccatgct aaacacagtg 660
gggggacatc aagcagccat gcaaatgtta aaagagacca tcaatgagga agctgcagaa 720
‘tgggatagag tacatccagt gcatgcaggg cctattgcac caggccagat gagagaacca 780
aggggaagty acatagcagg aactactagt acccttcagg aacaaatagg atggatgaca 840
. aataatccac ctatcécagt aggagaaatt tataaaagat ggataatcct gggattaaat 900
aaaatagtaa gaatgtatag ccctaccage attctggaca taagacaagg accaaaagaa 960
‘CCcttttagag actatgtaga ccggttctat aaaactctaa gagccgagea agcrtcacag 1020

9aggtaaaaa attggatgac agaaaccttg ttggtccaaa atgcgaacce agattgtaag 1080 -

actatttiaa aagcattggy accagcgget acactagaag aaatgatgac agcatgtcag 1140
ggagtaggag gacccggeca taaggcaaga gttttgttat tcataatgat agtaggaggc 1200
ttggtaggtt taagaatagt ttrtgctgta cttictgtag tgaatagagt taggcaggga 1260
tattcaccat tatcgtttca gacécacctc ccaatcccga ggggataa. . 1308

<210> 37
<211> 363
<212> PRT

<213> Human immunodeficiency virus type 1

<400>- 37
Met Gy Ala Arg Ala Ser val Leu Sar Gly Gly Glu Leu Asp Arg T
1 5 10 Y P 15g e

Glu Lys Ile ggg Leu. Arg pPro Gly g;y Lys Lys Lys Tyr Lys Leu Lys
, : 30

3272




Val Val

180 185 190 Val Ser A n Asn Tyr Pro lle Val Gn Asn Ile an&ﬁy% Met Val

195 200 205 His Gn Ala lle Ser Pro Arg Thr Leu Asn Ala Trp

210 ' 215 220 Gu Gu LyS Ala Phe Ser Pro Gu Val Ile Pro Met Phe Ser Ala

Leu 22 240 Ser Au Ay Ala Thr Pro G n Asp LQU Asn
Asn Thr ?3%3%’32

Thr Ile Asn Au 260 265 270 Qu Ala Ala Qu Trp Asp Arg Val
Hs Ala Gy Pro lle 275 280 285 Ala Pro Ay G n Met Arg Gu
Ser Asp Ile Ala Ay Thr 290 @&aphad0040lkr255ext Thr Leu A n Gu
Trp Wi Immyvahgne Ada Sor Arer@lu 56T 6ra Pee gg@\’ﬂ aSPPEo val dy
Lys Arg Trg’lle Ile Leu A3 Leu Asn 325 330 335 Lys Ile Val
Ser Pro Thr Ser Ile Leu Asp Ile Arg A n 340 345 350 Ay Pro
Phe @hyLéspedEivVAr sasEInrgyPies Angr Gy Zlerheu 6RE51BA6Y 365 Leu
Ala Ser3n du Val Thrdlle Leu Lys Al 8%Leu 35/72 2 May 2006
Genphar. 740. 5T25. txt 370 375 380 PCTIUS02135112 Gy Pro Ala
. GQ u GuurhketeMieu Tin TAF G1€yser@in duwldrahrg 385L890Y8950 400 Ay

Thr Met Leu

250 255 Ay Ay His An Ala Ala Mt BTSRRI 2ey Lys Qu

H's Pro Val
Pro Arg Gy
Anlle Gly
Gu lle Tyr
Arg Met Tyr
Lys Gu Pro
Arg Ala QuGn
WO 03/ 038057
Ala Thr Leu
Gy Pro Ay

H's 8ys Ala Arg val Peu 405 410 <21D> 39 <211> 488 <212> PRT <213> Human
i mmunodeficiency virus type 1 <400> 39 Met Arg Val Lys Gu Lys Tyr G n His

Leu Tmpvay gldmpr Eéksely TVr TyArnG? His ggn Arg Ile Glu Ile 1§)5/s ASp

. Thr Lys Glu Ala Leu Asp Lys Ile Glu Glu Glu GIn Asn Lys Ser Lys
100 105 110

Lys Lys Ala GIn Gln Ala Ala Ala Asp Thr Gly His Ser Ser Gln val
115 : 120 125

. Ser Gln Asn Tyr Pro Ile val Gln Asn Ile Gin Gly GIn Met val His
130 . 135 140

GIn Ala Ile Ser Pro Arg Thr Leu Asn Ala Trp val Lys val val Glu
145 - 150 155 160

G]u Lys Ala Phe Ser Pro Glu val Ile Pro Met Phe Ser Ala Leu Ser
165 - 170 175

~ Glu GTy Ala Thr Pro GIn Asp Leu Asn Thr Met Leu Asn Thr val Gly
' 180 : 185 190

Gly His Gln Ala Ala Met GIn Met Leu Lys Glu Thr Ile Asn Glu Glu
195 200 205

. Ala Ala Glu Trp Asp Arg vVal His Pro val His Ala Gly Pro Ile Ala
210 215 _ 220

_Pro Gly GlIn Met Arg Glu Pro Arg Gly Ser Asp Ile Ala Gly Thr Thr
225 230 235 240

ser Thr teu G1n Glu GIn Ile Gly Trp Met Thr Asn Asn Pro Pro Ile
245 250 255

pro val Gly Glu 11e4;9r Lys Arg Trp ITe Ile Leu Gly Leu Asn Lys
260 265 - 270

| ITe val Arg Met Tyr'Ser Pro Thr ser Ile Leu Asp Ile Arg Gln Gly
‘ 275 . 280 _ 285
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1510 15 Trp Ay Thr Met Lou Leu Gy Met Leu Met Ile cys Ser Ala Jy Al a
20 25 30 Arg Ala Ser Val Leu Ser Ay Ay du Lou Asp Arg Trp’-’@hz@ﬂﬁs I1e
35 40 45 Arg Leu Arg Pro Ay Gy Leu Ser Ay Ay Qu Leu Asp Arg Trp GQu

50 55 6 |le Arg Leu Arg Pro Ay Ay Lys Lys Lys Tyr Lys Lou Lys His
65 70 78"‘%@‘13?03?Val Trp Ala ser Arg Gu Leu Gu Arg ﬁ%"ﬁf’ég’f’%‘él Asn Pro Gy
85 90 95 Lou Leu Qu Thr Ser Au Ay Cs Arg An lle Leu dy Gn Leu dn

100 105 110 Pro Ser Leu dn Thr Ay Ser Glu.du Leu Arg Ser Lev Tyr Asn Thr
115 120 125 Val Ala Thr Leu Tenplgys74fabTdisxt@n Arg Ile Qu Ile Lys Asp Thr

130 335 ARl ¥se Ghal adnY Sl u gy G@n Asn Lys Ser Lys
Lys 1459’10%50 155 166%%5??%%&@0‘8‘"@ ﬁ{/ b%g%%'%l US02/ 35112

Genphar. 740. ST25.txt Lys Ala Gn G n Ala Ala Ala Asp Thr Ay H's Ser Ser
G n Mal ,Se r.Pro 1| al Gn Asn Ile Gn Ay dn Mt
Val %’%SA% ﬁ“}@b;‘ﬁé‘%ﬁégﬁ %'A\\’I%ﬁ]e':%e?igPﬁg %ﬁ'etgyhfh?ﬂ_g% Asn Ala Trp Val Lys
Val Val Qu du 195 200 205 Lys Ala Phe Ser Pro Gu Val Ile Pro Met Phe
Ser ey_S u 0 215 220. Ay Ala Thr Pro A n Asp Leu Asn Thr Met
Cou R B a3 333 g Ti%Les fysable A2 vet G n het Leu
Lys u Thr Ile Asn u Gu Ala 245 250 255 Ala A u Trp Asp Arg Val His
Pro Val .Hi 260 265 270 Ay An Met Arg Qu Pro

_ _ Al rolle ALa Pro
Arg ‘& e?rOA%% ﬁ%T&T ée‘G@“ ¥ MEfMegeor @?5%%8@1”25 Thr Leu dn Gu Gn
Ile Ay Trp Met Thr Asn Asn Pro Pro Ile Pro '

val Gly Gly Pro Gly His LYs Ala Arg val Leu
355 360

<210> 38
<211 4190
. <212> PRT

<213> Human immuncodeficiency virus type 1

<400> 38 _
Tet Arg val Lys §1u Lys Tyr-Gln His_igu Trp Arg Trp Gly Trp Arg
: : 15

Trp Gly Thr ggt Leu teu Gly Met Egu Met Ile Cys Ser é?a Gly Ala
0

Arg Ala Ser val Leu Ser Gly Gly Glu Leu Asp Arg Trp Glu Lys Ile
35 ' 40 45

Arg Leu Arg Pro Gly Gly Lys Lys L S Tyr Lys Leu Lys His Ite val
50 55 : ye yr by 60 y

Trp Ala ser Arg Glu Leu Glu Arg Phe Ala val Asn Pro Gly Leu Leu .
65 : 70 75 80

Glu Thr Ser GTu Gly Cys Arg GIn 1le Leu Gly Gln Leu Gln Pro Ser
. 85 - 20 95

Leu Gin Thr Gly Ser Glu Glu Leu Arg Ser Leu Tyr Asn Thr val Ala
100 105 110

Thr Leu Tyr Cys val His Gln Arg Ile Glu Ile Lys Asp Thr Lys Gl
15 120 7* 138 i
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290 295 300 val Ay Gu Ile Tyr Lys Arg Trp Ile Ile Leu Gyzﬁauzﬁ? Lys Ile
305 310 315 320 Val Arg Met Tyr Ser Pro Thr ser Ile Lou Asp a g Gn dy
Pro 325 330 335 Lys Gu Pro Phe Arg Asp Tyr Val Asp Arg Phe Tyr Lys Thr

Leu Arg é40 345 350 Ala Gu Gn Ala ser @n @u Val Lys Asn Trp Met Thr

Q u Thr WYRF3¥BE 360 365 Leu Val @ n Asn Ala Asn Pro PEIFSeYsi2ys Thr |le
Leu Lys Ala Leu 370 375 380 Gy Pro Ala Ala Thr Leu Gu Qu net nmet Thr
Ala cys An @y Val 385 390 395 400 Ay Ay Pro Gly His Lys Ala Arg Val
Leu Leu Phe Ile Met 'Ile Val 48%Wrg441523 472 2 May 2006 WO 03/ 038057

PCT/ US02/ 35112 Genphar.740. ST25.txt dy Gy Leu Val Qy Leu Arg Ile Val

Phe Ala \Mal AspetysSEte Wal GUnlcTd 20n 43k 143GelaysAng Mal g G n Gy Tyr Ser Pro
Leu ser Ble G n Thr His1B®u 435 440 4430Pro iie Pro Arg Gy 450 <210> 40

<211> 399 <212> DNA <213> Human i mrunodefi ciency virus type 1 <400> 40
at g_ggggaﬂa AJagdgt Cagisparkmeale §99 se03grat h ad1 e AR 0gHa aaaaattcgg 60
ttaa cag ggggaaagadlaaaat at aaa ttddhacata tagtat ggggc aagcagggag 120
ctagaacgat tcgcagttaa tcctggcctg ttagaaacat cagaaggctg tagacaaata 180

ct gggacays diaaaacaat £1acstd AGORRA GBPAL £30RRY, a3 ,08L.C attatataat 240
acagt agcaa ccctct¥ftg tgtgcat caalaygat agaga taaaggacac caaggaagct 300
tt agacaaga tagaggaaga gcaaaacaaa agtaagaaaa aagcacagca agcagcagct 360

gacachy@ss 196 396 ah CAnOOICAGCEAAABATAAGT PR 398, ot Qjpdl  <211> 486 <212>
DNA 7 180 185 190

val Ser Gln Asn Tyr Pro Ile val GIn Asn Ile Gln Glv G
195 200 20% Tn Met val

His Gln Ala Xle Ser Pro Arg Thr Lew Asn Ala f
San ¢ Af: 258 val Lys val val

Glu Glu Lys Ala Phe Ser Pro Glu val Ile Pro Met Phe Ser Ala Leu
225 : 230 235 240

Ser Glu Gly Ala Thr Pro GIn Asp Leu Asn Thr Met Leu Asn Thr val
245 250 255

- Gly Gly His Gln Ala Ala Met GIn Met Leu Lys Glu Thr Ile Asn Glu
| 260 265 270

Glu Ala Ala Glu Trp Asp Arg val His Pro val His Al
: 275 ~ 280 28? Sly Pro tle

- Ala Pro Gly GIn Met Arg GTQ Pro Arg Gly Ser Asp I
pro Gy g Gly 338 le Ala Gly Thr

Thr Ser Thr Leu GIn Glu GIn Ile Gly Trp Met Thr A
305 310 Y 315 r sn Asn Pro ggg

Ile Pro val Gly Glu Ile Tyr Lys Arg Trp Ile Ile Leu Gly Leu Asn
. 325 330 335

Lys Ile val Arg met Tyr Ser Pro Thr Ser Ile Leu Asp I A
- 340 345 . P 358 e cln

o —

Gly Pro Lys Glu Pro Phe Arg Asp Tyr val Asp Arg Ph
355 360 y P ArY 36? YT Lys The

Leu Arg Ala Glu GIn Ala Ser Gln Glu val Thr Ile Leu Lys Ala Ley
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<213> Human i munodeficiency virus type 1 <400>
ggt ggagat g gggcaccatg 60

‘tcagcacttg tggagat ggg
ctgtagtgct ggtgcgagag
ARGS529999
cagggagc a gaacgattcg
acaaat act g ggacagct ac
at at aat aca gt agcaaccc
ggaagcttta gacaagatag a

aattcgg

03/ 0380872 PCT/ US02/ 3511

aaacat at ag t at gggéaag-
gaaacat cag aaggct gt ag
t cagaagaagot t agat catt
at agagat aa_aagacaccaa
aagatiddaad’tacagcaagc

t act ;m; Ccagst aat gat agt

tctgtagtga atag agttag
- at ccdayghungat Waveeds

innunodef|0|ency virus type |-

cgtcagtatt aagcggggga
gaaagaaaaa atataaatta
cagttaatcc tggcctgtta
aaccat ccct tcagacagga
tctattgtgt gcat caaagg

3

120
180
240
300
360

aagacmmpharadasieagtxt420
Genphar . 740. S8%.

t xt

agcagct gac acaggacaca gcagt caggt cagccaaaat 480
615 GWZ&WAH\IAJa<2£18:teh1m1nm1mnmmmmtefhrcfﬂnncys i Gy
at ga¥gt ga aggagaaat3@0t cagcacttg t g¥fgat ggg
ctccttggga tgttgatgat ctgtagtgct ggtgcgagag
gaat@@g@tycmg;at;g,ggaﬁigs adktagallaedggccagggg

cagggagct adl§aacgatt cg
acaaat act g ggacagct ac
at at aat aca gt agcaaccc
ggaagcttta gacaagat ag
agcagct gac acaggacaca

aggaggcttg gtaggtttaa

Weosy dusLypesl 132
<400> 43. Met Gy Ala Arg Ala Ser Val Leu ser

ggt ggad
cgtcagtatt
gaaagaaaaa
cagttaatcc
aaccat ccct
tctattgtgt-
aggaagagca
gcagt caggt
gaatagtttt
gcagggatat tcaccattat cgtttcagac

41 at gagagt aaat a
ctccttggga %q%%%%?ght
gaatt agat c gat gggaaaa
aaacatata tatgggcaag
gaa
tcagaagaac ttagatcatt
at agagat aa aagacaccaa
38/ 72 2 May 2006 WO
aagaaaaaag cacagcaagc
tactaa 486 <210> 42 <211>

g0 g

(B4 Hggct gt ag

1 <400> 42
gggcaccatg 60
aagcggggga 120
atataaatta 180
tggcctgtta 240
t cagacagga 300
gcat caaagg 360
aaacaaaagt 420
cagccaaaat 480
tgctgtactt 540
ccacctccca 600

<212> PRT <213> Hunman

Gy Gy Qu Leu Asp Arg Trp 1 5 10 15 GQu Lys Ile Arg Leu A'rg Pro Gly Gly
Lys 4498>L9% Tyr Lys Leu Lys 20 25 30 _

Met Arg val Lys Glu Lys Tyr Gln His Leu Trp Arg Trp Gly Trp Arg
1 - s 10 15

Trp Gly Thr

- Arg Ala Ser
35

Arg Leu Arg
50

Lys Ile Arg
ITe val Trp
teu Leu Glu

Pro ser Leu
- 115

val Ala Thr
130

Lys Glu Ala
145 :

20

val

Pro

Leu

Ala

Thr

100

GlIn

Leu

Leu

Leu Ser
Gly Gly
Arg ;50
ggr Arg
ser Glu
Thr Gly
Tyr Cys

ASp LYS
150

Gly

Leu
55

Gly
Glu
Gly
Ser
val
135

Ile

Met Leu teu Gly Met Egu Met Ile Cys

Gly Glu Leu Asp Arg
40

ser Gly Gly Glu Leu
Yo 60

Gly Lys Lys Lys Tyr

Leu Giu Arg Phe Ala

- 90

Cys Arg GTn Ile Leu
105

Glu Glu Leu Arg Ser

1206

His GIn Arg ITe Glu
140

Glu Glu Glu Gln Asn
. - 355

3672

Ser
Trp
435

ASp
Lys
val
Gty
Leu
125

Ile

Lys

Ala
30

Glu
Arg
teu
ASn
Glin
110
Tyr

Lys

Ser

Gly
Lys
Trp
LYys
ero
95

Leu
Asn

Asp

Lys

Ala

Ile

Glu

His
80

Gly -

Gln

Thr

Thr

Lys




!

~Arg ser Lo

Hs Ile Val Trp Ala Ser Arg Gu Leu Gu Arg Phe Ala Val Asn @&& 0%@ 40 45
39/ 72 2 May 2006 WO 03/ 038057 PCT/ US02/ 35112 Gbnphar.740.ST§ . f% dy Leu
Leu Gu Thr Ser Au Ay Cys Arg Gn lle Leu Ay Gn Leu 50 55 60 Gn Pro
ser Leu G ..y Ser Qu Gu Leu Arg Ser Leu Tyr Asn_ 65 70 75 80 Thr
Val Al a‘%@"’%@lﬁ" Tyr Cys Val Hs Gn Arglle Qu lle IW?UMSHQS 90 95 Thr
Lys Qu Ala Leu Asp Lys Ile Au GQu Qu Gn Asn Lys Ser Lys 100 105 110
Lys Lys Ala Gn Gn Ala Ala Ala Asp Thr Ay His Ser Ser Gn Vval 115 120
125 ser G n Asn Tyr’ 13q <210senddar. Z@19T251%& <212> PRT <213> Hunman
i muGdéla EMecey ‘ig Al AP phsP ITheaflH g4 S Y Berpfy m S¢ys G U Lys Tyr Gn H's
LeU Trp Arg Trp Cl;ly Trp Arg 1 5710 15 Trp Ay Met Leu Leu Ay Met Leu
Met I1le Cys Ser Ala Gy Ala 20 25 30 Arg Ala ser Val Leu Ser Ay Ay Qu
Lou pAst @Y’Flpgg &'e Viey G1p 4sn gg Gl aly N"g”@.’feggggi"@s Pty Gy Ay Lys Lys Lys
Tyr Lys LQU L& Hs Ile Val 55 60 Trp Al er Arg Gu Lou Qu Arg Phe
Ala Val Asn Pro Gy Leu Leu 65 70 75 80 Qu Thr . ser Qu Ay Cs Arg Gn
Ile -&@UIEEGGPPP heq Tar rlepragn sdp TresvaJoLygsvdloMalaeiy Ty Ay ser Gu Ju Leu
%ryr Ay Gn LG n 100 105 4%0 40/ 72 WO 03/ 038057

Lys Ala Phe ser Pro Glu val Ile Pro Met Phe Ser Ala Leu Ser Glu
210 215 220

Gly Ala Thr Pro GIn Asp Leu Asn Thr Met Leu Asn Thr val Gly Gly
225 230 235 . 240

His Gln Ala Ala Met GIn Met Leu Lys Glu Thr Ile Asn Glu Glu Ala
245 250 255

Ala Glu Trp Asp Arg val His Pro val His Ala Gly Pro Ile Ala Pro
260 265 270

Gly GIn Met Arg Glu Pro Arg Gly Ser Asp Ile Ala Gly Thr Thr Ser
275 280 285

- Thr Leu GIn Glu GIn Ile Gly Trp Met Thr Asn Asn Pro Pro Ile Pro
290 295 : ' 300 '

val G1y Glu Ile Tyr Lys Arg Trp Ile Ile teu Gly Leu Asn Lys Ile
305 310 315 Y 320

val Afg Met Tyr Ser Pro Thr Ser Ile Leu Asp Ile Arg GIn Gly Pro
- 325 : 330 335

. Lys Glu Pro Phe Arg Asp Tyr val Asp Arg Phe Tyr Lys Thr Leu Ar
340 - 345 Y 350 "

Ala Glu GIn Ala Ser GIln Glu val Lys Asn Trp Met Thr Glu Thr Leu
. 355 360 365

Leu val GIn Asn Ala Asn Pro Asp Cys Lys Thr Ile Leu Lys Ala Leu
370 o 375 380

Gly Pro Ala Ala Thr Leu Glu Glu Met Met Thr Ala Cys GIn Gly val
385 390 395 400

Gly Gly Pro Gly His Lys Ala Arg val Leu Leu Phe Ile Met Ile Val
B . 405 410 415

37172




Genphar. 740. ST25.txt Pro Ser Leu Gn Thr Ay Ser Gu Qu Ley Ar %gr Leu
Tyr Asn Thr 115 120 125 Val Ala Thr Leu Tyr Cys Val Hi's G wgzq e Gu
“Ile LyS Asp Thr 130 135 140 Lys Qu Ala Leu Asp Lys Ile u Au Au'dn

Asn Lys@gr Lys Lys 145 150 155 160 Lys Ala G n Gn Ala Ala Ala Asp Thr
Ay H s P88 G n val Ser 165 170 175 G n Asn Tyr REIMUSE2/3812 <211> 186

<212> PRT <213> Human i mmunodeficiency virus type 1 <400> 45 Met Arg Val
Lys QU Lys Tyr An H's Leu Trp Arg Trp Ay Trp Arg 1 5 10 15 Trp Ay Thr
‘Met Leu Leu Ay Met Leu Met | kenpbys.78ersté§.axtdy Ala 20 25 30 Arg Ala Ser

Val r Gu lLe rp ULys Ile .35 40 45 Arg Leu Arg
pro'EW @y“?yﬁ‘ﬁ/% t@“&%?"ﬁﬁ} ?ﬁ‘g AL§/§aﬁL§"|4§§‘&? IValsg 55 60. Trp Ala Ser
Arg Qu Leu QU Arg Ay @n Leu Gn Pro Ser Leu G n 65 70 75 80 Thr Ay
5er gsuAGl ey Aﬁﬁﬁ éer Leu Tyr Asn Thr_ Val Ala Thr Leu 85 90 95 Tyr Cys
val AP AR SAYY YU §§3_§'§P heh SThPhE \idn GR( HAF d-eleu 100 105 110 Asp.
Lys Ile GU du Au d@n Asn Lys Ser Lys Lys'Lys Ala Gn Gn 41/72 2 May
- 2006 _WD 03/ 038057 .PCTI US02/ 35112 115 Cenphar. 740. ST2S. txt 120 125 Ala Al a

CAla R§pj FreIAT9§YY Ser Ser @ n Val Ser G n Asn Tyr Leu 130 135 140 Phe
Il e Met e Val Ay Gy Leu Val Jy Leu Arg Il e Val Phe Ala 145 150 155

160
<210> 40

- <211> 399
<212> ODNA

<213> Human immunodeficiency virus type 1

<400> 40 -
-atgggtgcga gagcgtcagt attaagcggg ggagaattag atcgatggga aaaaattcgg 60

ttaaggccag ggggaaagaa aaaatataaa ttaaaacata tagtatgggc aagcagggag 120
ctagaacgat tcgcagtitaa tectgocctg ttagaaacat cagaaggctg tagacaaata 180
ctgggacagc tacaaccatc ccttcagaca ggatcagaag aacttagatc attatataat 240
acagtagcaa ccctcfattg tgtgcatcaa aggatagaga taaaagacac caaggaagct 300
- ttagacaaga tagaggaaga gcaaaacaaa agtaagamaa aagcacagca agcagcagcet 360

gacacaggac acagcagtca ggtcagccaa aattactaa 369

<210> 41
<211> 486
| <212> DNA

 <213>  Human immunodeficiency Virus type 1

<400> 41
atgagagtga aggagaaata tcagcacttg tggagatggg ggtggagatg gggcaccatg 60

ctccttggoa tgttgatgat ctotagtget ggtgcgagag cgtcagtatt aagcggggga 120
. Qaattagatc gatgggaaaa aattcggtta aggccagggg gaaagaaaaa atataaatta 180
aaacatatag tatgggcaaij’cagggagcfa' gaacgattcg cagttaatcc tggectgtta 240
gaaacatcag aaggctgtag acaaatactg ggacagctac éaccatccct tcagacagga 300
tcagaagaac ttagatcatt atataataca gtagcaaccc tctattgtgt gcatcaaagg 360

atagagataa aagacaccaa ggaagcttta gacaagatag aggaagagca aaacaaaagt 420

38/72




Val Leu Ser Val Val Asn Arg Val Arg Gn Gy Tyr Ser Pro Leu 3ﬁr<§%}5 170
175 Phe G n Thr His Leu Pro Ile Pro Arg Ay 180 185 <210> £ PP, 699
<212> DNA <213> Hunman i mrunodeficiency virus type 1 <400> 46 atgcctat ag
t gcagaa gggcaa atggtacatc aggccatatc acctagaact  ttaaatgcat
gggt aaaagt agt agaagag aaggctttca gcccagaagt aat acccatifFT¥¥ ¢ Ygcat
t at cagaagg agccacccca caagatttaa acaccatgct aaacacagtg gggggacatc
aagcagccat gcaaatgtta aaagagagca,tc agga agctgcagaa tgggatagag
tacatccagt gcatgcaggg cctattg ﬁ@hiﬁgéggﬁggﬁxbagagaacca aggggaagt g
 acat aggaagepagacicagdaagt agcaktdatagi@gaaadfatafdaqft0gRceRear aatmaat ccac

ctatcccagt aggagaaatt aaaatagtaa gaatgtatag ccctaccagc ccttttagag
act a ﬁ?ﬁ a ccggttctat gaggtaaaaa attggatgac agaaaccttg fattttaa
<211> 786

ggagt aggag gacccggcca taaggcaaga <210> 47
<212x=2I9MA 42at aaaagat ggataatcct gggattaaat attctggaca taagacaagg
accaggﬁga%ﬂsaaaactctaa gagccgagca agcttcacag ttggtccaaa atgcgaaccc
agattgtaag "acactagaag aaat gatgac agcatgtcag gttttgtaa <213> Hunman

i murddef itikency virus type 1 60 120 180 240 300 360 420 480 540

- <213> Human immunodeficiency virus type 1

aagcat t ggg accagcggct

;:8g;agi5a aggagaaata tcagcacttg tggagatggg gotggagatg gggcaccatg 60
ctccttggga tgttgatgat ctgtagtget ggtgcgagag cgtcagtatt aageggogga 120
gaattagatc gatgggaaaa aattcggtia aggccagggg gaaagaaaaa atataaatta 180
aaacatatag tatgggcaag cagggagcta gaacgattcg cagttaatcc tggectgtta 240
gaaacatcag aaggctgtag acaaatactg ggacagctac aaccatccct tcagacagga 300
tcagaagaac ttagatcatt atataataca gtagcaaccc tctattgtgt gcatcaaagg 360
atagagataa aagacaccaa ggaagcttta gacaagatag aggaagagca aaacaaaagt 420
aagaaaaaag cacagcaagc agcagctgac acaggacaca gcagtcaggt cagccaaaat 480
tacttattca taatgatagt aggaggcttg'gtaggtttaa gaatagtttt tgctgtactt 540
tctgtagtga atagagttag gcagggatat tcaccattat cgtttcagac ccacctcccea 600

: atcccgéggg gataa ' 615
<210> 43

- <211> 132
<212> PRT

| <213> Human'immunodeficiency virus‘fype 1
<400> 43

Met Gly Ala Arg Ala Ser Vval Leu Ser Gly Gly Glu Leu Asp Arg Trp

1 5 10 15

Glu Lys Ile égg Leu Afg Pro G1y-g;y Lys Lys Lyé Tyr %ys Leu Lys
0

His Ile val Trp Ala Ser Arg Glu Leu Glu Arg Phe Ala val Asn Pro
_ 35 a0 45

39/72




600 660 699 42/72 2 May 2006 WO 03/038057 PCT/ US02/ 35112
Genphar. 740. 5T25. t xt <400> 47 at gagagt ga aggagaaat a tcagcac?ﬂﬂﬁﬁ%ﬂﬂ§gatggg
ggt ggagat g gggcaccatg 60 ctccttggga tgttgatgat ctgtagtgct cctatagtgce
agaacat el aaatg 120 gtacatcagg ccatatcacc taggpgfrt tsﬁl{ams?@t gcat ggg
t aaaagt agt agaagagaag 180 gctttcagcc cagaagtaat acc 6{ agcatt at
cagaaggagc caccccacaa 240 gatttaaaca ccatgctaaa cacagt gggg ggacat caag
cagccatgca aatgttaaaa 300 gagaccatca a%%aggaagc t gcagaat gg gat agagt ac
at ccagt.gca tgcagggcct 360 at $ejec 8- §ECabdt gag agaaccaagg ggaagt gaca
t agcahopar (bR AGhAGer4A0 619t &5209PeM FRALAJEN G19akgacaaat aatccaccta
tcccadt pyg agaaatttat 480 aaaagatgga tG@atcctggg attaaat aaa at agt aagaa
t gt atagccc. taccagcatt 540 ctggacataa gacaaggacc aaaagaacct tttagagact
at 0t agapassaf Led d1RaRr 40 <4l @R0AN KEPSECEANG,L hepcaggag gt aaaaaatt
ggat gmcaga aaccttgttyg 66 gt ccaaaary cdaacccaga tiggt aagact attttaaaag
cattggg?cc agcggct aca ;20 c:agaag%ga tgibgazggc Eigtcg%gga gaggggﬁg?c213
ccg a < > < > < >
Hungﬂﬁ?Wﬁuﬁ%gg??%E%h%§(%?Hﬁé*ﬁég%nl'§4§%3 E@ a 5 gag?ga aggagaaat a
tfa?caftt? tgga?at?gg ggtgga?atg gggcaccatg 620 ctcctt?gga tgtt?atgat
ctg o C o aacat cc gggcaaa acat cagg ccat at cacc
t agaact SaGg‘a&&E?'bgépﬁgﬁgﬁtﬁé%@gﬁgg@aé% iﬁ)se'gi‘ﬁtcagcc cagaagt aat
acccatgttt tcagcattat cagaaggagc caccccacaa 240 gatttaaaca ccatgctaaa
{ gcdaot s BP0 Ace A1 EAJaaba oo dotiess; oS Bitheaccag 0o
gccagat gag_agaaccaagg ggaagt gaca tagcaggaac tactagtacc 420 cttcaggaac
aaat a ga}gAgﬁtggcaaat aatccaccta tcccagtagg agaaatttat 480 aaaagatgga
t aat t%@g {¥Haat aaa atagtaagaa tgtatagccc taccagcatt 540 ctggacataa
gacaaggacc aaaagaacct tttagagact atgtagaccg gttctataaa 600 43/72 2 May 2006
WO 0%&838??7 PCT/ US02/ 35112

< > ,

<211> 179
<212> PRT

- «213> Human immunodeficiency virus type 1

<400> 44
Met Arg val Lys Glu Lys Tyr GIn His Leu Trp Arg Trp Gly Trp Arg
1 5 ) 10 15

Trp Gly Thr get Leu Leu Gly Met Egu Met Ile Cys Ser éaa Gly Ala

“Arg Ala ser val Leu Ser Gly Gly Glu Leu Asp Arg Trp Glu Lys Ile
35 40 45

Arg Egu Arg Pro Gly Gly ggs Lys Lys Tyr Lys %gu Lys His TIie val

Trp Ala Ser Arg Glu Leu Glu Arg Phe Ala val Asn Pro Gly Leu Leu
R - R 70 75 80

"6lu Thr ser 61u Gly Cys Arg Gln Ile Leu Gly Gin Leu GIn Pro Ser
' 85 90 95

Leu GIn Thr Gly Ser Glu Glu Leu Arg ser Leu Tyr Gly Gln Leu Gin
' 100 - 10 110

44772




Genphar. 740. ST25. t xt act ctaagag ccgagcaagc ttcacaggag_gtaa&gﬁagk
ggat gacaga aaccttgttg 660 gtccaaaatg cgaacccaga ttgtaagact <attt ggaag
cattgggacc agcggctaca 720 ctagaagaaa tgatgacagc atgtcaggga gtaggaggac
ccggcca gagtt 780 ttgttattca taatgatagt aggagqctt taggtttaa
gaat agt t mﬁ%@%ﬁtactt 840 tctgtagtga atagagttag gcadt ﬁpﬁaﬁg@accattat
cgtttcagac ccacctccca 900 atcccgaggg gataa 915 <210> 49 <211> 232 <212>
PRT <213> Human i mmunodeficiency virus type 1 <400> 49 Met Pro Ile Val Gn
Asn Ile Gn Ay Gn Mt Val gespharv4Alg2bit 1 5 10 15 5er Pro Arg Thr Leu
Asn Ala Trp Val Lys Val Val Gu GQu Lys Ala 20 25 30 Phe Ser Pro Qu va

| e dpoosdveieuPEm B0t 1Y 8et@lu TG LGlihrl SerAlcd Ty35Ah0THI® Thr Pro G n Asp Leu
Asn Thr MetisLeu Asn Thr VaR0OAdy Ay Hs G2 50 55 60 Ala Ala Met G n Mt
Leu Lys Gu Thr Ile Asn GQu GQu Ala Ala Au 65 70 75 80 Trp Asp Arg val

H s \Bnon¥etnrH & Airacd YaPuds IR b a1Br@u G GsMaspBfn90 95 Met Arg Gu Pro
Arg GylBer Asp Ile Alasddy Thr Thr Serd0Thr Leu 100 105 110 Gn Qu Gn.
Ile Ay Trp Met Thr Asn Asn Pro Pro Ile Pro Val Gy 115 120 125 du lle
TYr LYSew Galidd AdeLid 148 Gy Bb1ASBNLYS ddreLyalysArg 130 135 140 Met
Tyr ®6r Pro Thr serisde Leu Asp |lasirg Gn Gy Prisoys Gu 145 150 155
160 44/ 72 2 NMay 2006 WO 03/ 038057 Genphar. 740. ST25.txt Pro Phe Arg Asp Tyr

Val SSPoira b Bi s KFE o 9818 G lGanldR 175 Gn Aa Ser G

@ u Val Lys Asn uiypr Leu Leu Vali7sl 185 190

GIn Asn Tyr

<210> 45
<211> 186
<212> PRT

<213> Human immuncdeficiency virus type 1

<400> 45
‘Met Arg val Lys Glu Lys Tyr GIn His Leu Trp Arg Trp Gly Trp Arg
1 "5 - 10 15

Trp 61y Thr Met Leu Leu Gly Met Leu Met Ile &ys ser A?a Gly Ala
20 - 25 30

Abg Ala ggr val Leu Ser Gly EAy Glu 'Leu Asp Arg Igp Glu Lys Ile

Arg Leu Arg Pro GTy Gly Lys Lys Lys Tyr Lys Leu Lys His Ile val
50 55 60 .

Trp Ala Ser Arg Glu Leu Glu Arg Gly Gln Leu GIn Pro Ser Leu Gln
65 70 . . 75 80

Thr Gly Ser Glu Glu Leu Arg Ser Leu Tyr Asn Thr val Ala Thr Leu
85 - - 90 ' 95

Tyr Cys val His Gin Arg Ile Glu Ile Lys Asp Thr-tys Glu Ala Leu
100 , 105 110

Asp Lys Ile Glu Glu GIu Gln Asn Lys Ser Lys Lys Lys Ala Gln Gln

+41/72




Gn Asn Ala Asn Pro Asp Cys Lys Thr Ile Leu Lys Ala Leu Gyz@°2&%§5 200
205 Ala Ala Thr Lou Au Gu Met Met Thr Ala Cys G n Ay Val ay 210
215 220 Pro Gy H's Lys Ala Arg Val Leu 225 230 <210> 50 <211> 261 <212>
PRT <21§8)Wﬁ§dg7i nmunodefi ci ency virus type 1 <400> 50 Met Arg Val Lys Qu
Lys Tyr @ n HS Leu Trp Arg Trp Ay Trp Arg 1 5 10 ®BETYVEULZ Thr Met Leu
Leu Ay Met Lou Met Ile Cys Ser Ala Pro lle 20 25 30 Val An Asn lle dn
Gy @n Met Val Hs An Ala Ile ser Pro Arg 35 40 45 Thr Leu Asn Ala Trp
Val Lys Val Val GQu Qu Lys AkeariRire/®esT2r ikt 50 55 60 Au Val Ile Pro Met
Phe ser Al &eu Ser Gu GI%OAI a Thr Pro G4 65 70 75 80 Asp Leu Asn Thr
Met Leu Asn Thr Val Ay Ay Hs @n Ala Ala net 85 90 95 G n Met Leu Lys

rAsth AsrgTyd@8u 105 110 Val His Pro

A u Alar Ald &laAdsp T GE Wi A serMear Qinuvalr
Ovet Arg @ u PCT/ US02/ 35112 45/ 72 2

Val Hs'®a ady Prolld3Aa Pro Ay @
May 2006 WO 03/038057 115 Genphar. 740. ST25.txt 120 125 PCT/ US02/ 35112 Pro
Ar g -eyiBenetASTe Vhle Gl &1E ey TVan Glligr LetiekrgTile dlurpkd R14d u G n 130 135 140
lle M5 Trp Met Thr1Mn Asn Pro Prol%le Pro Val Ay8@u Ile Tyr 145 150
155 160 Lys Arg Trp Ile Ile Leu Gy Leu Asn Lys Ile Val Arg Met Tyr Ser

165 vlaAOLEL78er val val Asn Arg val Arg Gln Gly Tyr Ser Pro Leu Ser
165 170 175

phe GIn Thr His Leu Pro Ile Pro Arg Gly
180 : 185

<210> 46
<211> 699
'<212> DNA
<213 ‘Human immunodeficiency virus type 1
<400> 46
atgcctatag tgcagaacat ccaggggcaa atggtacatc aggccatatc acctagaact . 60
ttaaatgcat gggtaaaagt agtagaagag aaggctitca gcccagaagt aatacccatg 120
- ttttcagcat tatcagaagg agccacccca caagattfaa acaccatgct aaacacagtg 180
gggggacatc aagcagcecat gcaaatgtta.aaagagacca tcaatgagga agctgcagaa 240
tgggatagag tacatccagt gcatgcaggg cctattgcac caggccagat gagagaacca 300
aggggaagty acatagcagg aactactagt acccttcagg aacaaatagg atggatgaca 360
. aataatccac Ctatcccagt aggagaaatt tataaaagat ggataatecct gggattaaat- 420
- aaaatagtaa gaatgtatag ccctaccagc attctggaca taagacaagg accaaaagaa. 480
ccttttagag actatgtaga ccggttctat aaaactctaa gagccgagea agcttcécag 540
gaggtaaaaa. attggatgac agaaaccttg ttggtccaaa atgcgaacce agattgtaag 600
aqtattttaa aagcattggg accagcggcet acactagaag aaatgatgac agcatgtcag 660
ggagtaggag gacccggcca taaggcaaga gttttgtaa ' | 699
<210> 47 ;
. <211> 786
<212> DNA
Human immunodeficiency virus iype 1

- <213
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185

Pro Thr Ser Ile Leu Asp Ile Arg Gn Gy Pro Lys Gu Pro Phe?ﬁﬂ%’%@%o
190 Asp Tyr Val Asp Arg Phe Tyr Lys Thr Leu Arg Ala Gu Gn 195
200 205 A n du Vval Lys Asn Trp Met Thr Qu Thr Leu Leu VaI G@n Asn Al a

Pro Ala Ala Thr

210 215 Pro Asp Cys Lys Thr Ile Leu Lys Ala Leu
225 230 %’@87 Leu Gu Gu Met met Thr Ala Cys G n @C;T"{? 582y Gy Pro Ay
Hs 245 250 255 Lys Ala Arg Val Leu 260 <210> 51 <211> 286 <212> PRT

<213> Human i munodeficiency virus type 1 <400> 51 net Arg Val Lys G u Lys
Tyr Gn Hs Leu Trp Arg Trp Gewhaip74¢.§72510xt15 Trp Ay Thr Met Leu Leu Ay
Met Leu Met Ile Cys Ser Ala Pro Ile 20 25 30 Val Gn Asnlle dn Ay Gn
Met VWadosHisg A n Ala Ile Ser Pro Arg 35 40 45 46/72 2 May 2006 WO 03/ 038057
Cenphtaagdoloa SPAggapata tTimcatda Agagasbep Joywostatglgoycadahtdval @u A u Lys Al a

43/72

e el s gl S Bt et el 3 ) 87 18
G n gtaardagg mehtat@scOOa@BcGitn ddbycaltedd taemadlagt TdyaadageagAsn 1@ u G u Ala Al a
G 5 Ge@he elagtit 192100 TeleirERasoAicRet Mo b T Pro val
..(H y Qitmtddaea'EyatdcysaaAtgpagﬁéyagZU@Ecakéﬁhg cagccatgca aatgttaaaa 300
gagaccatca atgaggaagc tgcagaatgg gatagagtac atccagtgca tgcagggect 360
attgcaccag gccagatgag agaaccaagg ggaagtgaca tagcaggaac tactagtacc 420
cttcaggaac aaataggatg gatgacaaat aatccaccta tcccagtagg agaaatttat 480
‘aaaagatgga taatcctggg attaaataaa atagtaagaa tgtatagccc taccagcatt 540
‘ctggacataa gacaaggacC aaaagaacct tttagagact atgtagaccg gttctataaa 600
actctaagag ccgagcaagc ttcacaggag gtaaaaaatt ggatgacaga aaccttgttg 660
gtccaaaatg cgaacccaéa ttgtaagact attttaaaag cattgggacc agcggctaca 720
ctagaagaaa tgatgacagc atgtcaggga gtaggaggac ccggccataa ggcaagagtt 780
ttgtaa | ' 786
.<210> 48
T <211> 915
<212> DNA
<213> Human immunodeficiency virus type 1
. <400> 48 '
atgagagtga aggagaaata tcagcacttg tggagataug ggtggagatg gggcaccatg 60
' cteccttggga tgttgatgat ctgtagtget cctatagtge agaacatcca ggggcaaatg - 120
gtacatcagg ccatatcacc tagaacttta aafgéatggg taaaagtagt agaagagaag 180
gctttcagec cagaagtaat acccatgtit tcagcattat cagaaggage caccccacaa 240
gatttaéaca ccatgctaaa cacagtgggg ggacatcaag cagccatgca aatgttaaaa 300
gagaccatca atgaggaagc tgcagaétgg gatagagtac atccagfgca tgcagggeet 360
attgéaccag gccagatgag.agaaccaagg gogaagtgaca tagcaggaac tactagtacc 420
cttcaggaac aaataggatg gatgacaaat aatccaccta tcccagtagg agaaatttat 480
aaaagatgga taatcctggg attaaataaa atagtaagaa tgtatagccc taccagcatt 540
-ctggacataa gacaaggacc aaaagaacct tttagagact atgragaccg gttctataaa 600




Trp lle Ile Leu Gy Leu Asn Lys Ile Val Arg Met Tyr 5er Pro _Thr 145 150
155 160 5er lle Leu Asp tie Arg Gn Gy Pro Lyss Gu Pro Phé May2¥8p Tyr
167 Val Asp Arg Phe Tyr Lys Thr Leu Arg Ala Qu Gn Ala Ser Gn Ju 180
185 190 Val LYS Asn Trp Met Thr Qu Thr Leu Leu Val G n Asn Ala Asn Pro

195 200 ¥O8/REKCys Lys Thr Ile Leu LyS Ala Leu Gy FRGAUSYAH Thr Leu G u
210 215 220 Gu Met Met Thr Ala Cys Gn Ay Val Ay Ay Pro Gy His Lys Al a
225 230 235 240 Arg Val Leu Leu Phe Ile Met Ile Val Ay Gy Leu Val Ay Leu
Arg 245 250 255 |l e Val Phe @@nphavar40.etessext Val Val Asn Arg Val Arg G n

y ASHTaa989) CoBIPCINMS LEACHIIF0 | AR T PAR TR RITRRCHiTET ey ﬁﬁ% lle Pro Arg

Gy gt2¢2aaA80 g8 b0t grdagadd brr 72 789 May 2006 WO
03/ 038057 < §> DNAZ?L<2193> g/?rtfaﬁ %%g%{%%gég%tgﬁ hgfgo 740. ST25. t xt
<223 2gpRgaRl $62H3GIGCaR tOTCANI0S O520a3a%AC 'é‘t?@é‘éﬁtaé Hdc1ageq'y t t 788 ccat t

tt ca&@ﬁmcg%gégcagfﬁaagig%gg&qe%@ggte&%g5&&9&&9acg@g,ﬁgaﬁg aggpagaaat
ggagccagta gatcctagac tagagccctg gaagcCatcCa ggaadt cagc ctaaaactgc

t t gt BEOERItI2 GEeGROt U@ AagATRY tCCCattatt catittcruac aggtateeat t 8@ aacaaa
agccid-aa66, @gghﬁptatg gcaggaagaa gcggagacag cgacgaagac clect caagg

cagt cagact catcaagttt ctctatcaaa gcagtaagta gtacatgtaa tgcaacct at
acaaatagca at agt agcat tagtagtagc aataataata gcaatagttg tgtggtccat
agtdﬁ?@hté gaat at agga aaat attaag acaaagaaaa atagacaggt taattgatag

act aghiggaaznagagcagaag acagtggcaa tgagagtgaa ggagaaatat cagcactt gt

ggagat gggg gt ggagat gg ggcaccatgc tccttgggat gttgatgatc tgtagtgcta
,cagaﬁagathgtgggtcaca gtctattatg

<213> Human immunodeficiency virus type 1

<400> 49

Met Pro Ile val G?n.Asn Ile GIn Gly GIn Met val His GIn Ala Ile
1 5 10 ' 15

'Ser Pro Arg Thr Leu Asn Ala Trp val Lys val val Glu Glu Lys Ala
20 ‘ 25 30

Phe Ser ggo Glu val Ile Pro ggt Phe ser Ala Leu 2§r Glu Gly Ala

Thr Pro GIn Asp Leu Asn Thr Met Leu Asn Thr val Gly Gly His Gln
50 55 : 60

Ala Ala Met GIn Met Leu Lys Glu Thr Ile Asn Glu Glu Ala Ala Glu
- 65 70 75 ‘ 80

Trp-ASp Arg val ggs Pro val His Ala gay Pro Ile Ala Pro Gly Gln
_ : 9 95

Met Arg 6lu Pro Arg Gly Ser Asp Ile Ala Gly Thr Thr Ser Thr Leu
' 100 105 110

GIn Glu Glin ITe‘GTy Trp Met fhr Asn Asn Pro Pro Ile Pro val Gly
- 118 ' 120 125 _

Glu Ile Tyr Lys‘Arg‘Trp Ile Tle Leu G?y Leu Asn Lys Ile val Ar
' 130 135 140 ys g

-Met Tyr Ser Pro Thr Ser Ile Leu Asp Tle Arg Gin Gly Pro Lys Glu
145 : 150 7 155 - 160
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gggt acctgt  at gat acaga

t gcat cagat gct aaagcat
gaccccaacc agtattggta

t agaaca aggat
gtccaaaé@@ogﬁgﬁgttgag
tacaat gt ac acat ggaatt
t agt acagct gaaccaat ct
at at gagaca agcacat t gt
aagcacattg ttgtacgaga
gt t gr@anacargt aRCHFaVd]
gaacaggacc at gt atiaat
ccaatttcac agacaat gct
929 Ll Hlsel ARG ROEA
caacaggt ga t ats@at aggg
gacaagcatt ctatgcaaca

;?;—?%?Jg%‘%h 815 320 A8tloaL

Ala Ala Thr Leu Glu Glu
210

Pro Gly His Lys Ala Arg
225 230
<210> 50

<211> 261

<212> PRT

cacaagaagt gtggaaggaa gcaaccacca ctgtatt
ggt acat aat gtttgggcca cacatgcctg tgt é@%%%g%

aat gt gacag aaaattttaa catgtggaaa aat gacatgg
ataatcagtt aattaacccc athtgtg}tngga ctggta
ccaattccca ttctaaaatg taataatdid @GCHtiBaat g
aggccagtag tggcagaaga agaggtagta attagatctg
gt agaaatta aaagtatccg tatccagaga ggaccaggga
ct cgggGenrhar 74@ §ifat .44y accaggacaa acattctatg
cccaacaat a tat gggat ca aagcctaaag ccat gt gtaa

ASARPHORE ryr LS aht alel rhONGCEIGQCt ggttttgcga
gt cagcacad/0t at caactca act’§ctgtta aatggcagtc
aaaaccataa attgtacaag acccaacaac aatacaagaa
AR AYERRet GRAGAL GhAd cfaauadhat a agaaaaagt g
gat at adg§mnc at acaagaad9aagt at aagg at aggaccag
ggagaaat aa taggagatat aagacaagca cattgttgca

BFACAARIIR £ eGP a99 1”GIAYIYLaa gcactctata

/39812 60 120 ° 188 240 300 "36@s 420 "480 540

Met Met Thr Ala Cys Gln Gly val Gly Gly
215 220

val Leu

<213> Human immunodeficiency virus type 1

<400> 50
'Tet Arg val Lys‘?lu Lys

Trp Gly Thr ggt Leu Leu

“val 6n %gn Ile Gln Gly

Thr %3u Asn Ala Trp val

- Glu val 1Te Pro Met Phe
65 70

Asp Leu Asn Thr ggt Leu

GIn Met Leu Lys Glu Thr
100

val His Pro val His Ala

Tyr Gln His Leu Trp Arg Trp Gly Trp Arg
- 10 15

Gly Met Leu Met Ile Cys Ser Ala Pro Ile
. 25 30

Gln Met val Wis GIn Ala Ile Ser Pro Arg
40 as

Lys vat val Glu Glu Lys Ala Phe Ser Pro

ser Ala Leu Ser Glu Gly Ala Thr Pro G1n.
75 . 80

Asn Thr val Gly Gly His Gln Ala Ala Met
_ 90 o5

Ile Asn Glu Glu Ala Ala Glu Trp Asp Arg
105 - 110

Gly Pro Ile Ala Pro Gly GIn Met Arg Glu
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600 660 720 780 840 900 960 1020 1080 1140 1200 %SEP:K%QZO 1380
1440 1500 1560 48/ 72 2 May 2006 WO 03/038057 PCT/ US02/ 351 y
Genphar. 740. ST25. t xt caacaagaag aat agaagat ataagaagag cacattgttg

t accaga caata 1620 caagaacaag tatacgtata ggaccaggac aagtattcta
tagaacagg(gm%og@a aacag 1680 gagatataag aaaagcatat tgth§d g’d‘F”ﬁt acaagacc
caacaacaat acaagaaaaa 1740 gaatatcttt aggaccagga cgagtatttt atacagcagg
agaaat aat a ggagacatca 1800 gaaapggc ttgttgtacc agacctaata acaat acaag
aaaaagt at algctttt gcac 1860;4a e&a@%ag‘i"a}@asggﬁt gca acaggt gaaa taat aggaga

t at aagacaa gcacattgtc tcgggtgtac cagacctaac aacaat acaa gaaaaagtgt

acgt ata attctat gc aacaggtgat ataatagggg atataagaca
| agcagllé)t %%a(;f)ggg'ggg'ggge ‘géaéaé’a a1t %\%’a%%ag%ﬁﬁbﬁé'ﬂé Bga taggaccagg
acaagcattc tatgcaacag gagaaataat aggagatata agacaagcac attgttgcac
aaggeGelac.aacaatat aa  gacaaaggac ccccatagga ctagggcaag cactctatac
aac%aé@anﬁlt gg%i@éé% A@’ﬁaﬁ’j‘aa%gg@e Y&t &Ghtéggj ict ccaccaat ac
aagaacaagt atacgtatag gaccaggaca agtattctat agaaca g g gtggatcctg
‘tacaagaccc_aacaacaat a Gggg;[jatttta tacagcagga gaaataatag gacctaataa

‘caatdcddfa Pad {% e P g8 ¥3a’é@a‘g’da@wt Mef: Apy&emag aat ggaat aa

cactttaaaa cagatagata aaacaataat ctttaagcag tcéftaggag

Pro Thr Ser Ile Leu Asp Ile Arg Gln Gly Pro LYs Glu Pro Ph
180 185 Y Y 190 & Arg
Asp Tyr val Asp Arg Phe Tyr Lys Thr Leu Arg Ala Glu Gin Ala ser
195 200 205
Gln Glu val Lys Asn Trp Met Thr Glu Thr Leu Leu val Gln Asn Ala
210 _ 215 : 220

Asn Pro Asp Cys Lys Thr Ile Leu Lys Ala Ley G1 P‘
225 _ 230 Y 23? y Pro Ala Ala 528

Leu Glu Glu Met Met Thr Ala Cys GIn Gly val Gly Gly Pro Gly Mis
: 245 250 YR IT Se

Lys Ala Arg val Leu
: 260
<210> 51
<211> 286
" <212> PRT

<213> “Human 1mmunodeficiency-virus type 1

<400> 51
rilet Arg val Lys g”lu Lys Tyr Gln His iigu_ Trp Arg Trp Gly Trp Arg
: 15

Trp Gly Thr et Leu Leu Gly Met Leu met 1le Cys Ser Ala Pro Ile
- ' 30

val GIn Asn Ile GIn Gly GIn Met val His Gln Ala Ile Ser Pro Arg
35 | 40 | 45

46/72




attgtggagg ggaatttttc tactgtaatt atagtacttg gagtactaaa ggg% a3l As
~acat aacagg agat at aaga aaagcatatt caagaaaaag aatatcttta gga @iag

gagacat cag aaaggcacat tgttgtacca cttttgcacc aggacaagcg ctctatgcaa
cacat t gtygp H@g@aacat t agtagagcaa gcaaattaag agaacaatft ﬂgﬁa}aat aat a
gggacccaga aa gtaacg cacagtttta caacacaact gtttaatagth Hitta
acact gaagg aagtgacaca atcaccctcc. cat gcagaat aaaacaaatt ataaacat gt
ctcccatcag tggacaaatt agat gttcat LA gtngt aa tagcaacaat gagtccgaga
acaattggag, aagt gaatta t at aa € aaggaga agagt ggt gc
t ccttgg “tA%‘tﬁfqé%é'ﬁ gﬁ%\dﬁ i% dagigct P%gg%r ?a?tg t ct ggt at ag
ttgaggcgca acagcatctg tfgcaactca gaatcct ggc tgtggaaaga tacctaaagg

ct ggaaaact cattt cacc act ggaggaagi caaatatfac tcttcagacc
aggeﬁ%&a\@’&af@t@'f Be 53@3@63‘6&5&9 C'é{a éfa’gl;fg'r "t Gta§ihgoga gat at gaggg
aagt dgt aaa aattgaacca tt aggagt ag agact agt gc agt gggaat a ggagctttgt
ct at gggcge agcgt caat g acgct gac aacaatttg ct gagggct a
cagt"énggag'gA-‘(E‘aT*Hag a8H éﬁ'&(?ﬁ@g}’égegg)yaﬁéf éa&!‘t Yefatt tggggtt get
cttggaatgc tagttggagt aataaatctc 1920 1980 20 2100 2160 @ 2220

GIn Met Leu Lys Giu Thr Ile Asn Glu Glu Ala Ala Arg Glu Pro Arg
105 110

Gly ser Asp Ile Ala Gly Thr Thr Ser Thr Leu GIn Glu Gln I1e‘G1y
115 120 125

Trp Met Thr Asn Asn Pro Pro Ile Pro val Gly Glu Ile Tyr Lys Arg
130 135 140

Trp ITe Ile Leu Gly -Leu Asn Lys Ile val Arg Met Tyr Ser Pro Thr
145 150 155 | 160

ser Ile Leu Asp TIle Arg Gln Gly Pro Lys Glu Pro Phe Arg Asp Tyr
165 170 175

val Asp Arg Phe TYr Lys Thr Leu Arg Ala Glu GIn Ala Ser Gin Glu
. 180 185 ; : 190

val Lys Asn Trp Met Thr Glu Thr Leu Leu val GIn Asn Ala Asn Pro
195 . 200 205

Asp Cys Lys Thr Ile Leu Lys Ala Leu Gly Pro Ala Ala Thr Leu Glu
- 210 215 ' 220

“Glu Met Met Thr Ala Cys G1n Gly val Gly Gly Pro Gly His Lys Ala
225 230 235 240

Arg val Leu teu Phe Ile Met ITe val Gly Gly Leu val Gly Leu Arg
245 250 255

‘I1e val phe Ala val Leu Ser val val Asn Arg val Arg Gln Gly Tyr

260 265 270
Ser Pro Leu Ser Phe GIn Thr His Leu Pro Ile Pro Arg Gly
275 280 285
<210> 52

- <211> 3839
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2280 2340 2400 2460 2520 2580 2640 2700 2760 2820 wéﬁ%%{ 0 3000
3060 3120 3180 3240 3300 3360 3420 49/72 2 May 2006 / 057

PCT/ US02/ 35112 Genphar. 740. ST25.txt tggaacagat ttggaataac atgacctgga

t ggagtg aaatt aacaattaca 3480 caagcttaat acactcctta attgaagaat
cgcaaaa%ggog@gggaaaag aat gaacaag 3540 aattattgga at tHgHEHERgggcaagt t
tgtggaattg gtttaacata acaaattggc 3600 tgtggtatat aaaattattc ataatgatag
taggaggctt ggtaggttta agaatagttt 3660 ttgctgtact ttctgtagtg aatagagtta
ggcagggata ttcaccatta tcgtttcagwharnZeo.stecacct ccc aat cccgagg ggacccgaca
gogccegasggmaat agaagaa gaaggtggag 3780 agagagacag agacagatcc attcgattag

t gaacggat c cttagcactt atctggtaa 3839 <210> 53 <211> 1101 <212> PRT <213>
Art i FFEPalATSEtiGentc searpo> <223> Modified Env/ Tat <400> 53 Met Arg Val Lys

Gu Lys Tyr Gn H's Leu Trp Arg Trp Gy Trp Arg

220>

- <223> wModified env/Tat

48/72

;ggg;ctgga acaactgctg tttatccatt ttcagaattg ggtgicgaca tagcagaata 60
ggcgttactc gacagaggag agcaagaaat ggagccagta gatcctagac tagagccctg - 120
gaagcatcca ggaagtcage ctaaaactge ttgtaccaat tgetattgta aaaagtgttg 180
cttrcattge caagtttgtt tcataacaaa agccttaggc atctecctatg gcaggaagaa 240
gcggagacag cgacgaagac ctcctcaagg cagtcagact catcaagttt ctctatcaaa 300
gcagtaagta gtacatgtaa tgcaacctat acaaatagca atagtagcat tagtagtagc 360
aataataata gcaatagttg tgtggtccat agtaatcata gaatétagg& aaatattaag 420
acaaagaaaa atagacaggt taattgatag aCtaatagaa agagcagaag acagtggcaa 480
‘tgagagtgaa ggagaaatat cagcacttgt ggagatgggg gtggagatgy ggcaccatgc 540
. tcettgggat gttgatgatc tgtagtgeta cagaaaaatt gtgggtcaca gtctattatg 600
-.gggtacctgt gtggaaggaa gcaaccacca ctctattrtg tgcatcagat gctaaageat 660
jatgatacaga ggtacataat gtttgggcca cacatgectg tgtacccaca gaccccaacc - 720
Cacaagaagt agtattggta aatgtgacag aaaattttaa catgtggaaa aatgacatgg 780
‘tagaacagat gcatgaggat ataatcagtt ‘tatgggatca aagcctaaag ccatgtgtaa 840
aattaaccce actctgtgtt ggagctggta grtgtaacac ctcagtcatt acacaggecet 900
. gtccaaaggt atcctttgag ccaattccca tacattattg tgccccggét ggttttgcga | 960
lttctaaaatg taataataag acgttcaatg gaacaggacc atgtacaaat gtcagcacag . 1020
tacaatgtac acatggaatt aggccagtag tatcaactca actgctgtta aatggcagtc 1080
‘tggcagaaga agaggtagta attagatcty ccaatttcac agaCaatgct adaaccataa 1140
'tagtacagct gaaccaatct gtagaaatta attgtacaag acccaacaac aatacaagaa 1200
aaagtatccg tatccagaga ggaccaggga gagcatttgt tacaatagga aaaétaggaa 1260
atatgagaca agcacattgt ctcgggtgta ccagacctaa caacaataca agaaaaagtg 1320
tacgtatagg accaggacaa acattctatg caacaggtga tataataggg gatataagac 1380
aagcacattg ttgtacgaga cccaacaata atacaagaaa aégtataagg ataggaccag 1440
gaqaag;att Ctatgcaaca ggagaaataa taggagatat aagacaagca cattgttgca 1500
caaggcccta caacaatata agacaaagga cccccatagg actagggcaa gecactctata 1560




!

1510 15 Trp Ay Thr

20 25 30 Lys Leu Trp Val

35 40 45 Thr Thr Thr

50.

65 70 75
Trp Lys Asn Asp Met Val
105 110 Asp G n ser.Leu Lys

115 120 125 11/72 5 2 May 2

- GenpR2fCA79A39 SRPEIRGIT apjagadday @eatt@yty Asrradduce tetaddahtd | etgfhr A n Al a cys

Pro Exaya¥edag kd®acyiar %daég@grﬂggﬁéﬁﬁyigjs%ﬁ? QléfmeAlAg n PEEIOyAI ?

Phe Ala” 1457150

dy
Thr

Arg
du
Lys
Thr

Arg
Met

Ser
Ile

Met Leu Leu Gy Met Leu Met
Tyr Tyr
Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Asp Thr Gu

Thr

V8al
P

Val

s {ec et HRe e §

Leu Va

Glu Adn Met Hs Qu Asp Ile Ile Ser
Pro Leu Cys Val

%%p&%ﬁ6¥?EE§%§9¥32TIBEOZI35112

0

@y Va

Ile Cys S
Pro Val

r Al hr Au
% N3y u Al a

Tr
Asp Pro Asn

55 Ls Asn Val Trp Ala Thr His Ala cys Val T
@%gﬁdlg?dgbg n du Val Asn Val Tghﬁﬁr@)sﬁﬂ%éﬁ‘ Phe Asn Mdet

Leu Trp 100
Ay

FROAtIA89 @pBagratat 1@PgATHOT Tbcadgacc/adacSmdaal icMaaaddan Gyso Thr His Ay lle

Bt e pon FgEe 58

Thr

Adn Leu
OLIINPY AR TN 2GR GBhe T

Leu

Leu

Asn

d Ser Leu Al a

ASP Asn Al a

raRggdaea [titattgsdccGroactemata 2tfadting2 2 akgarSabrSeGcadal 16kd! |1 e Asn Cys

225 230 235 240 Lys ser

Il,e Arg Ile @n

g‘-‘%"‘%ﬁaﬁf éﬁy’“\?ﬁca‘ﬁ%@é@&?ﬂﬁﬁﬁe‘q&| trtagpsay geacaktoty v 1036 |1 e @ Y60 Asn

gagaaataat
gacaaaggac
taagaagagc
gaccaggaca
gtggatccty
gagtatitta
gacctaataa
caggtgaaat

aatggaataa

‘aaacaataat

attgtggagg
atagtacttg

. catgcagaat

ctcccatcag

atggtggtaa

‘acaattggag

cacccaccaa
tccttgggtt
tacaggccag
ttgaggcgea
gaatcctggce

. ctggaaaact

aggagatata
ccccatagga
acattgttgt
agtattctat
tacaagaccc
tacagcagga
caatacaaga‘
aataggégat
cactttaaaa
ctttaagcag
ggaattrtic
gagtactaaa
aaaacaaatt
tggacaaatt
tagcaacaat
aagtgaatta
ggcaaagaga
cttgggagca

agacaagcac
ctagggcaag
accagaccct
agaacaggag
aacaacaata
gaaataatag
aaaagtataa
ataagacaag
cagatagata
tcctcaggag
tactgtaatt
Qggtcaaata
ataaacatgt
agatgttcat
gagtccgaga
tataaatata
agagtggtoc
gcaggaagca

acaattatig tctggtatag

acagcatctdr
tgtggaaaga

catttgcacc

ttgcaactca
tacctaaagg
actgctgrgc

A n Thr
9N\ AEATAREACE) RICATATHOD GGtageTnac

taggaccagyg
attgttgcac
cactctatac
ccaccaatac
acataacagg
caagaaaaag
gagacatcag
ctrttgcace
cacattgtct
gcaaattaag
gggacccaga
caacacaact
acactgaagg
ggcaggaagt
caaatattac
tcttcagace
aagtagtaaa
agactagtge
ctatgggege
tgcagcagea
cagtctgggg
atcaacaget

cttggaatge
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acaagcattc
aaggccctac
aacaagaaga
aagaacaagt
apatataaga
aatatcttta
aaaggcacat
aggacaagcg
€gggaacatt
agaacaattt
aattgtaacg
gtttaatagt
aagtgacaca
aggaaaagca
agggctgcta
tggaggagga
aattgaacca
agtgggaata
agcgtcaaty
gaacaatttg
catcaagcag
cctagggatt
tagttggagt

tatgcaacag
aacaatataa
atagaagata
atacgtatag
‘aaageatatt
ggaccaggac
tgttgtacca
ctctatgcaa
agtagagcaa
ggaaataata
cacagtttta

acttggttta

atcaccctree .

atgtatgcec

ttaacaagag

gatatgaggg
ttaggagtag
ggagctttgt
acgctgacgg
ctgagggcta
ctccaggceaa

tggagttgct

aataaatctc

ggo@tac Ahgaddimc beadaClgyaay§6t Tadytd¥agoR B n Thr Arg Lys
9 Pro Gy Gl Treo 8 s s e SIS

e aebopide g

ccaacaataa tacaagaaaa agtataagga

a Thr Ay Asp
2040

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420




Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys Ser Ile Arg IIe.GIy%D,(ﬂQy g8 310
315 320 Ay GAn Ala Phe Tyr Ala Thr Ay GQu lIle Ile Ay Asp 1Ile %\rg Gn
325 330 335 Ala His Cys Cys Thr Arg Pro Tyr Asn Asn Ile Arg Gn Arg Thr Pro

340 345 B§0sidk@, Ay Leu Gy G n Ala Leu Tyr Thr Thr lle Qu Asp Ile
355 360 36531A3r g7Arg Ala Hs Cys Cys Thr Arg Pro Ser %&"@%ﬁﬂﬁ Arg Thr Ser

370 375 380 51/72 2 May 2006 WO 03/038057 PCTI US02/ 35112

Genphar. 740. 5T25.txt Ile Ar lllr%é?% fégﬁ%y A n Val Phe Tyr Arg Thr Gy
ASD 4dg8ackht t B30 292 gﬁ%% S6al L¥scAkBackYr 3¢ Gy Ser Cys
Thr, ErggacPrBo Asgg}%zsn %Scﬁ8a4 aAs"I’r?JaThraArag'c Lysc Arg cI le Ser Leu Ay Pro

' dy RegCtyapt PRRCTITATa THt9aagRat £96naastra@agapagsagtgapeaag| e 368 Asp Ile Arg
Lys | T, 4 n Arg Lys Ser
e Brbetiohs SYopiia Moodfuer Stalfflolds HeBe 3l 3B 49 G0 TG
|l e @tYOTASH: pRagtGEC@uaaydagatitaom@gact t4BBagurOtal Agaat8attitet S668 y Cys Thr Arg
Pro r 4 95 Pro AY @n
e REediEt: APctotiirory el eBheabined Gepierd Soillpdo2 B Mo G A b
:—I: S @yaca@yec Tmcchyagy Fgg@cmaca{l_‘ggccﬁlgmg‘ghrmtégaggwgaﬁmgglaiﬁ15 35@8 ggg !5|48 grg
e [ [ a r u e e
Asp ﬁgﬁéagﬁfgg)g %%éa%tgcﬁ%%@ga@%“fﬂ?a? r‘&t?ﬂ%c%ﬁ‘t%gﬁtaﬁsn r”?’Zg 545 550 555

560 Ar%Gn Arg Thr Pro lle Ay Leu Ay G@n Ala Leu Tyr Thr Thr Arg 565
570 B¥% APY Ile Qu Asp Ile Arg Arg Ala His Cys Cys Thr Arg Pro Ser Thr

580 H8p 59fh1

<212> PRT

<213> Artificial seguence

<220 ‘

<223> wModified Env/Tat

<400> 53

'get Arg val Lys g]u Lys Tyr.G1n His igu Trp Arg Trp Gly Igp Arg

' Trp Gly Thr ggt Leu Leu Gly Met Egu met Ile Cys Ser g?a Thr Glu
‘ _ 0

Lys Leu ‘;;‘p val Thr val Tyr %r G'Iy val pro val Igp Lys Glu Ala

Thr ggr Thr Leu Phe Cys é}a Ser Asp Ala Lys gaa Tyr Asp Thr Glu

val His Asn val Trp Ala Thr His Ala Cys val Pro Thr Asp Pro Asn
65 70 7 75 ' 80

- Pro Gln Glu val val Leu val Asn Vél Thr Glu Asn Phe Asn Met Trp
85 o 90 . 95

. Lys Asn Asp Met val Glu GIn Met His Glu Asp Ile ITe Ser Leu Trp
100 105 10

Asp GIn Ser Leu Lys Pro Cys val Lys Leu Thr Pro Leu Cys val Gly
115 ' 120 - 125

- sHm




Asn Thr Arg Thr Ser Ile Arg lle Gy Pro AY Gn Val Phe Tyr

605 Thr 6dY 10 Asp Ile Thr AY ASP Ile Arg Lys Al a Tyr

2&%%@ 5 600

620 Thr Arg Pro Asn Asn Asn Thr Arg Lys Arg Ile Ser Leu Gy Pro Gy 625

630 6355&@%&@%«72 2 May 2006 WO 03/038057 Cenphar. 74%‘5%@%@2/

PCT/ US02/ 2 Arg Val Phe Tyr Thr Ala Gy GQu Ile Il
Ala 645 650 655 H's Cys Cys Thr Arg Pro Asn Asn Asn Thr
Thr Phe 660 665 670 Ala Pro Ay G n Al a Leu Tyr Ala Thr

Gy APty ser €75 SA0HECS Al ﬁ é@\% S oS b ey

Lys Trpl#sn Asn 690 6983
A@n Phe Ay Asn Asn 705 710 715 720 Lys Thr Ile Ile Phe

Gy QY pis ey Pr |s Se Phe
G u Bhe Phe 3'7?" gée“ a'J”S c’%&"“m’?‘? ﬁ“ﬁ@go Phe
Phe Asn Ser Thr Trp ser Thr Lys Gy 755 760 765 Ser Asn
Ser p e s Arg lle 770 775 780 LYS
#ﬁ Legh[yslek g %@.ﬁ Aé' Li_y GlVyThrAF’B' P?‘Qg %Gb‘" Pro
GnIIeArg c,ys Ser Ser AspIIeThr Gy Leu 15 Leu
Y, u IIe Phe 825 830 Arg
‘ge Vaﬁf ‘"A?Qb @2‘5 '?rﬁyﬁré F ut! Ee?argT?/'"rO 53’84@'” 845
VaI Lys IIe Gu Pro Leu Gy AIa Pro Thr 8S0 855

Arg\éal Adn Thr Ser Ala Val dy lle @ AIaLeu
Gln eu Leu Leu Asn Gly Ser Leu Ala Glu Glu GTu val val Ile
205

195 200

Arg ser Ala Asn Phe Thr Asp Asn Ala Lys Thr Ile Ile val Gln Leu
210 215 220

Asn Gln Ser val Glu Ile Asn Cys Thr Arg Pro Asn Asn A
225 230 Y 9358 sn Asn Thr 323

Lys Ser Ile Aarg Ile Gln Arg Gly Pro Gly Arg Ala Phe val Thr Ile
245 250 255

Gly Lys Ile Gly Asn Met Arg GIn Ala His Cys Leu Glv Cys Th
. 260 265 g g T

Pro Asn Asn Asn Thr Arg Lys Ser val Arg Ile Glv Pro G
275 280 9 Y 285 1y Gin Thr

Phe Tyr Ata Thr G1§ Agp i1e Ile Gly Asp Ile Arg Gl i
1290 295 Y Asp 308 " Ala His cys

Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys Ser Il
305 310 " 9Ly 315 ¢ Arg Ile &ly ;58

Gly GIn Ala Phe Tyr Ala Thr Gly Glu I'ile i]e Gly Asp Ile Arg Gl
325 330 Y Asp : 33% "

Ala His Cyﬁ- Cys. ThrI Arg Pro Tyr Asn Asn I'ié Arg GIn Arg Thr p
: 340 345 g '353 rrre

Ite Gly Leu Gly Gin ATa Leu Tyr Thr Thr Arg Ar ‘I'le Glu A I'!‘
355 360 9 Ard 365 e

Arg Arg Ala His Cys Cys Thr Arg Pro Ser Thr Asn Th
7370 375 o 380 | ATg Thr ser

- sm

Arg
Gy
Ile
Lys
Lys
Asn
Asn
Asn
Gn
Pro
Leu
Pro
Lys
860

{ X1
,Eélﬁ Ile Arg Lys

Lys
du
Ser
Leu
Adn
Cys
Ser
Thr
I'le

Il e

Thr
Ay
Tyr

Ser Ile
lle lle
Arg Al a
Arg Gu
Ser Ser
dy Ay
Thr Trp
Gu Gy
Il e Asn
Ser 805
8Argg Asp
Ay Ay
Lys Val

Ala Lys Arg




- Lys Leu Phe Ile MBE Ile Val Gy 4oy = 1040

865 870 875 880 Phe Lea Gy Phe Leu Ay Ala Ala Gy Ser Thr Ala Ala
Skgﬁﬁékgx 885

ser 53/72 2 May 2006 WD 03/ 038057 PCT/ US02/ 35112 Genphar.

1890 895 Met Thr Leu Thr Val G n Ala Arg G n Leu Leu ser Gy Ile Val Gdn

900 905 G@n Asn Asn Lets Leu Arg Ala lle Gu n.an Hs Lets
Leu ﬁ%%@g@% Anieu Thr Val Trp Ay Ile Lys 4@ nP@gﬁ"sglﬁls&l a Arg lle
Lets Ala 930 935 940 Vval Qu Arg Tyr Leu Lys Asp An G n Lets Lets Ay lle
Trp Ay cys 945 950 955 960 Ser Lys Leu Ile Cys Thr Thr Ala Val Pro
Trp Asn Ala ser Trp 965 970 &8 %"e?"%éT?SL?’St Ser Leu du dn lle Trp Asn
Asn. i ATy Meb dyUgin9gA AR5t QrT Ille Asn Asn Tyr Thr
Ser B&u Ile Hi sySer ﬁéu lle 99, *@ogyeﬁg}fﬁ@er An Asn Gn dn Qu
Lys Asn Gu G n du Leu Lets 1010 1015 1020 G u Lets Asp Lys Trp Ala Ser

Leu dnpadsiidnpg R gpﬁgnr bl & s Th 0, Trp Lets Trp Tyr Ile
o g g @s ) S Wgr%ggaagg Teu val Gy Lets Arg

Ile Val the Ala Thr His Lets Pro Ile Pro 1055 1060 1065 Arg Ay Pro Asp

Arg oTEd dedAys kg 16 Ll 14 Q1Y oyG@ Ar q/AﬂLﬁa %g@&%golgggﬁiguﬁsIOeArT?pASIO

Arg Ser 1le AsgpLeu Val Asn @2% Pet's

1100 <210> 54 <211> 4040 54/ 72 2 Nhy 2006

Ala Gly Glu Ile Ile Gly Asp Ile Arg Lys Ala His C
B i 179 L A1 wis g cys T

Pro Asn Asn Asn Thir Arg Lys Ser Ile Thr Phe Al
Asn s 463 Pro Gly GIn ala

Leu Tyr Ala Thr Gly G6lu Ile Ile Gly Asp Tle A i
465 _ _ 470 Y ASP 47? rg GIn Ala His 553

Leu Gly Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys Ser val Arg Il
485 490 oL 49% ¢

Gly Pro Gly GIn Thr Phe Tyr Ala Thr Gly Asp Ile I1
500 505 Y AP ¢ glg Asp Tie

Arg Gln Ala His Cys Cys Thr Arg Pro Asn Asn Ashn Thr Arg L
- 515 520 52§ 9 Lys ser

1le Arg Ile Gly Pro Gly Gln Ala Phe Tyr Ala Th
AL el v a 548 Gly Glu Ile Ile

GTy Asp Ile Arg GIn Ala His Cys Cys Thr Ar '
R L ys Cy A Pro Tyr Asn Asn g%g

Arg Gln Arg Thr Pro Ile Gly Leu Gly GIn Ala Leu Tyr Th
565 . 570 yr e ;r?g Ar9

Arg Ile Glu Asp ITe Arg Arg Ala His Cys Cys Th
g 530 9 g3 ys Cys Thr Arg ggg Ser Thr

Asn Thr Arg Thr.sér Ile Arg Ile G1 pro Gly GIn val
. 595 S 600 Y Y 68; Phe Tyr Arg

Thr Gly Asp Ile Thr Gly Asp Ile Ar Lys Ala T
Sy | e g Ly a 653 Cys Gly Ser Cys

Thr Arg Pro Asn Asn Aén Thr Arg Lys Arg Ile s
625 | 630 0 Y ATO 255 Ser Leu Gly pro gl

5217}




WO 03/038057 <212> DNA <213> Artificial sequence <220> <2232 N%Qél ed
Env/ Tat/ Rev <400> 54 gaattctgca acaactgctg ggcgttactc gaagcéch

ctttcattgc
gcagt aagg
tttatccatt
gat cct agac
t cat aacaaa
~catcaagttt
t gt ggt ccat
t aatAngayzg
cagcact t gt

gacagaggag ggaagtcagc caagtttgtt gcggagacag cgacgaagac
tgtaa aataataata gcaatagttg Genphar. 125, .t xt
Oﬁsgggaattg ggt gt cgaca tagcagaat a agcaagaapgf%ég%;{éi?agta
tagagccctg ctaaaactgc ttgtaccaat tgctattgta aaaagtgttg
agccttaggc atctcctatg gcaggaagaa ctcctaaagg cagt cagact
ctctatcaaa tgcaactaataraédhstizigta at agt agcat tagtagtagce
agt aat cat a gaat atagga aaatattaag acaaagaaaa atagacaggt
Plec TratThy ada s g guiagelagr 1RCETT BGL 8f AFQ@gagqgaa ggagaaat at
ggagaffygg gt ggagat ggb§gcaccat gc  tcébs gggat gttgatgatc

t gt agt gct a cagaaaaatt gtgggtcaca gtctattatg gggtacctgt gtggaaggaa
gcaatisatcalyst Thiantd tPgo /g6 alse aBatThECARREC - T 9AL dFa0a ggt acat aat
gtttgggcca cabllt gcctg tgtaccc®la gaccccaacc émmpcaagaagt agtattggta
aat gt gacag aaaattttaa catgtggaaa aatgacatgg tagaacagat gcatgaggat

 at aatlaafybl HAtTUER Cau 39600k ARRETS CALOHQ! 72 Ggf‘kécpail? cc actctgtgtt
CCa

ggagct ggt ab7gt t gt aacac ctc#&@bcatt acacaggcsss

aaggt atcctttgag

ccaattccca tacattattg tgccccggct ggttttgcga ttctaaaatg taataataag
acquroamogaRRAGEALe,s 210LaraRelH£90A3°00 rhagaRlgac acal ggaat
gt’'c

aggccadi®g t at caactca &8%gctgtta aat Jgma

ggcagaaga agaggt agt a

att agat ct g ccaatttcac agacaat gct aaaaccataa t agt acagct gaaccaat ct
gt agaaatela.yat Bt fRRS @@peﬁl@mﬁrg%ﬁ%ﬁ}gqgg c1R2Rgt gL ccg tatccagaga
g

ggad®aggga gagcatttgio t acaat agga

Faat a At g%ca agcacat t gt

‘ctcgggtgta ccagacct aa caacaat aca agaaaaagtg tacgtatagg accaggacaa

acathtﬁan@aﬁ%a%%t o LAt Q@ §9r9§;69%59%%3 36 Glu Te val

Thr His

Gln Leu

735

Ser Phe Asn Cys Gly Gly Glu Phe Phe Tyr O
740 745 yreys ?gg ser Thr

Phe Asn Ser Thr Trp Phe Asn Ser Thr Trp S
755 760 b 7%? Thr Lys Gly

~ Ser Asn Asn Thr Glu Gly ser Asp Thr Ile fhr Leu
_ s Led Pro Cys Arg Ile

770

Lys Gin
785

Pro Pro

Ile 1le Asn Met Trp Gln Glu val Gly Lys Ala Met T
790 795 Y r 3(1)3

Iie ser Gly G1n I1.e Arg Cys Ser Ser Asn Ile Th
805 810 "L

- Leu Leu Thr Arg Asp Gly Gly Asn Ser A
: aod y Gly aor sn Ash Glu Ser Glu Ile Phe

830

Arg Pro Gly Gly Gly Asp Met gzg ASp Asn Trp Arg Ser Glu Leu Tyr
| | - 845

835

Lys Tyr Lys Va1'Va1'Lys Ile Glu Pro Leu Gly val Ala Pro Thr Lys
e 860

850

865

Ala Lys Arg Arg val val GIn Thr Ser Ala val 61
¥30 | 8?5 y Ile Gly Ala Leu

gss

880

'Phg Leu Gly Phe Leu Gly Ala Ala Gly Ser Thr Met Gly Ala Ala Ser

3372




aagcacattg ttgtacgaga cccaacaata atacaagaaa aagtataagg at 3991&3
gacaagcatt ctatgcaaca ggagaaataa taggagatat aagacaagca catt gt
caaggccct a caacaat at a agacaaagga cccccatagg act agggcaa gcactctata

PCT/ US024 3542580 120 180 240 300 360 420 480 660 720
780 840 900 960 1020 1080 1140 1200 1260 132‘??5'?'51)%%4%9”1440 1500

1560 55/72 2 May 2006 WO 03/038057 PCTI US02/ 35112 Genphar. 740. 5T25. t xt

caacaagaag aat agaagat ataagaa cacattgttg taccagaccc tccaccaata 1620
caagaacaag. tatacggata ggaccag%ﬂ a a? tB% ag agga gacat aacag 1680
-gagat at aag aaaagcatat tgt ggatcct gt acaagacc caa caat acaagaaaaa

gaat tt a agtatttt atacagcag aaat aat a ggagacat ca
gaaa t*}fa'-‘i‘?gg é’?g%z ﬁgé(ﬁfﬁ d—eéfc‘a%'t a8 ?%é(@fgﬁ&ma acttttgcac
caggacaagc gctctatgca acaggtgaaa t aat aggaga aagacaa gcacattgtc

GIn GIn Asn Asn Leu Leu Arg Ala Ile Glu Ala GIn Gln Hi '
915 920 925 s Lew Le

GIn Leu Thr val Trp Gly 1le Lys Glin Leu GIn Ala A
Lou 338 Y I rg Ile Leu Ala

val Glu Arg Tyr Leu Lys Asp GIn Gln Leu Leu Gly Ile T
945 950 P 855 y Tle Tre Gly g%g

ser Gly Lys Leu Ile Cys Thr Thr Ala val Pro Tr Asn‘ATa Ser T
865 570 P 9?? P
‘Ser Asn Lys Ser Leu Glu Gln ITe Trp Asn Ash Met Thr Trp M
- 980 . 985 998 et Glu

Trp Asp Arg Glu Ile Asn Asn Tyr Thr Ser Leu Ile ﬁis S
995 1000 1005 e Leu Ile

Glu Glu  Ser GIn Asn GIn GIn Glu Lys Asn Glu Gl
1010 1015 Y 1030 Slu teu Leu

- 6lu Leu Asp Lys Trp Ala Ser Leu Trp Asn Trp Phe
1025 1030 P : g 1035 Asn Tle Thr

ASn Trp Leu Trp Tyr Ile Lys Leu Phe Ile Met T
1040 1545 13?0 val 6ly 6ly

‘Leu Val Gly Leu Arg ITe val phe Ala Thr His Leu p
1055 1060 - To65 o T1e Pro

‘Arg Gly Pro Asp Arg Pro Glu Gl e Glu Glu Gl
1070 1075 Y 1050 Gly Gly 6lu

Arg Asp Arg Asp Arg Ser Ile Ar Leu val Asn Gl
1085 1090 9 : 1055 ser Leu Ala

. Leu Ile Trp
1100

<210> 54
<211> 4040

sm




acgt at agga ccaggag
agcacattgt tgtacgagac
acaagcattc tatgcaacag

aaggccct t aa
aacaagaaggzgégggggbta

gaaaaagt gt
at at aagaca
t aggaccagg
attgttgcac
cact ct at ac

aacaat acaa
at aat agggg
agt at aagga
agacaagcac
ct agggcaag

t cgggt gt ac cagacct aac
cattctatgc aacaggt gat
ccaacaat aa t acaagaaaa

gagaaat agh oAggRgat at a
gacaaaggac ccccat agga

t aagaagagc acattgttgt accagaccct ccaccaatac aagaacaagt atacgtatag
gaccaggaca agtattctat agaacagga t aacagg agat at aaga aaagcat att
aacaacaaeg g@ﬁaﬁggdxéatatcttta ggaccaggac

gt ggadzdaes gpkmcaagaccc
gagt ta ta agcagga gaaat aat ag gagacat cag aaaggcacat tgttgtacca

gaccf%g% AE%.I%éééﬁamﬁﬁaagtataa cttttgcacc aggacaagcg ctctatgcaa
caggt gaaat aat aggagat ataagacaag cacattgtct aatggaataa cactttaaaa
ta gcaaattaag aaacaataat ctttaagcag tcctcaggag gggacccaga

cagat aga
at t gt gg ggaatttttc tactgtaatt caacacaact cgggaacatt agtagagcaa
agaacagdst tuiggpaal @Ry RQS L Ot aacg cacagtttta gtttaatagt acttggttta

atagtacttg gagtactaaa gggtcaaata acact gaagg aagt gacaca atcaccctcc

catggﬁgﬁ faaaacaaatt ataaacatgt ggcaggaagt ctcccatcag tggacaaatt
agat 5 9B HARSHACER tt%%tﬁﬁﬁtégﬁféagqaém:aamgaogamgcmam t clghcagacc
acaapbagag-raafic i@ abh&a cacccaccaa ggcaaagaga

tccttggqtt c'fttg g@ggcﬁ gcag‘g&gggézgg &% %g%ga FoaCHAP95f 1Y ¢ dEQat at ag
ttga&%g%’éfcécg& eHe9Y Cﬁ%a@é@:@ét@ata@am ¢g¢tggtgthgtag@g&ga t aggt aaagg
ct ggm@ﬁtg@%ﬁéﬁ‘ié@@ té’é%%%ragt

at_tt at aac at cctgga
-agag gt gc agact agt gc aggaaaag ECtt%%.c C%gﬁta EQ%EQQAQWa tt2 caagag
t gga %‘% bﬁfé"“%éﬂé@g@a@mC“&aﬁagmacamaumgmhmtt agtegeant a ggpocttt gt
ct al gagedages %Qﬂéa%&?éagt&%&ttgé‘%%at

ca gaacaatttg ctgagggcta .
cagt ct gggg cat caaacag ctccaggcaa gﬁF gé@@@gﬁﬁFt t §efygt t get

-aatadtaata gcaatagttg tgtggtccat agtaatcata gaatatagga aaatattaag 420
acaaagaaaa atagacaggt taattgatag actaatagaa agagcagaag acagtggcaa 480
‘tgagagtgaa ggagaaatat cagcacttgt ggagatgggg gtggagatgg ggcaccatge 540
tccttgggaf gttgatgatc tgtagtgcta Cagaaaaatt gtgggtcaca gtctattatg 600
‘gggtacctgt gtggaaggaa gcaaccacca Ctctattttg tgcatcagat gctaaagcat 660
-atgatacaga ggtacataat gtttgggcca Cacatgcctg tgtacccaca gaccccaace 720
Cacaagaagt agtattggta aatgtgacag agaattttaa catgtggaaa aatgacatgg 780
. tagaacagat gcatgaggat ataatcagtt tatgggatca aagcctaaag ccatgtgtaa 840
aattaacccc actctgtgtt ggagetggta gttgtaacac ctcagtcatt acacaggect 900
gtccaaaggt atcctttgag ccaattccca tacattattg tgccccgget ggttttgcga 960
ttctaaaatg taataataag acgttcaatg gaacaggacc atgtacaaat gtcagcacag 1020
‘tacaatgtac acatggaatt aggccagtag tatcaactca actgctgtta aatggcagtc 1080
.tggcagaaga agaggtagta attagatétg ccaattteac agacaatgct azaaaccataa 1140
tagtacagct gaaccaatct gtagaaatta attgtacaag acccaacaac datacaagaa 1200
aaagtatccg tatccagaga ggaccaggga gagcatttgt tacaatagga aaaataggaa 1260
atatgagaca agcacattgt ctcgggtgta €cagacctaa caacaataca agaaaaagtg 1320
‘tacgtatagg accaggacaa acattctatg caacaggtga tataataggg gatataagac 1380
dagcacattg ttgtacgaga cccaacaata atacaégaaa aagtataagg ataggaccag 1440
gacaagcatt Ctatgcaaca ggagaaataa taggagatat aagacaagca cattgttgca 1500
"-caaggcccta Caacaatata agacaaagga cccccatagg actagggcaa gcactctata 1560




cttggaatgc tagttggagt aataaatctc
May 2006 WO 03/038057 PCTNS02/ 35112 Genphar.

att agat aag

03368

aaaattattc ataatgatag t aggaggctt ggtaggttta agaatagttt
ttctatagtg aatagagtta ggcagggata ttcaccatta tcgtttcaga 3720

aat cccgagg ggacccgaca ggcccga

agac @e@da8gaal 48840 R0 at AHAEHY

cctgtgcctc ttcagctacc accgcttgag agac
ggaaltiBRpeRagortaEHdRy ngcawéa@?@tewcmagmaqggggaggmt@ 398580

ttgg@%a&@ﬂaaﬁ
agct gagt aa

<22092atap03s dga¢fRped CEBLATAL/ R@vagcam)(agaﬁ&avetggAQagpava Les0d u Lys Tyr A n
YRR ol 188
VedgaRragc \grtcitpcd geaoGhgnadl aata_@ag‘nom&aadmaamacémgtd_emMe Cys Ala Ser

H s
Leu
Ay
Asp
Al a
Asn
Met

N

& ol SefacptbacdBraprisaih
YadtcTangce Gauad@sga?heaaz&sgggb/mtaﬂ'era@acaBEQ&Qa&Et lygSadagacAS ot Val

cHéa%caataa'%%Qaagaaaa agta%aagg 2006 WO 03/ 038057

gagaaataat

© gacaaaggac

taagaagagc
gaccaggaca
gtggatcctg
gagtatttta
gacctaataa

caggtgaaat

aatggaataa

aaacaataat
attgtggagg
atagtacttg

catgcagaat

-cteceatceag

atggtggtaa
acaattggag
cacccaccaa
tecttgggtt
tacaggecag

-ttgaggcgea

gaatcctgge

ctggaaaact

' tggaacagat

Ra NG

e (:y

oa- a8t

aggagatata
ccccatagga
acattgttgt
agtattctat
tacaagaccc
tacagcagga
caatacaaga
aataggagat
cactttaaaa
ctttaagcag
ggaatttttc
gagtactaaa
aaaacaaatt
tggacaaatt
tagcaacaat

aagtgaatta

ggcaaagaga

cttgggagea
acaattattg

acagcatcty

tgtggaaaga
catttgcace

ttggaataac

gttt

agacaagcac
ctagggcaag
accagaccct
agaacaggag
aacaacaata
gaaataatag
aaaagtataa
ataagacaag
cagatagata
tcctcaggag
tactgtaatt
gggtcaaata
atéaacatgt
agatgttcat
gagtccgaga
tataaatata
agagtggtgce
gcaggaagca
tctgatatag
ttgcaactca
tacctaaagg
actgetgtgce
atgacctgoa

LeU Tr
a taggaccagg

géﬁ%hafgzggi
(et SBisE- AR

attgttgcac
cactctatac
ccaccaatac
acataacagg
caagaaaaag
gagacatcag
cttftgcacc
cacattgtct
gcaaattaag
gggacccaga
caacacaact
écactgaagg
ggcaggaagt
caaatattac
tettcagace
aagtagtaaa
-agactagtgc
ctatgggcetg
tgcageagea
cagtctgogg
atcaacagct
cttggaatgc
tggagtggoa

S6/72

57/72 2

Gt
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acaagcattc
aaggccctac
aacaagaaga
aagaacaagt
agatataaga
aatatcttta
aaaggcacat
aggacaagcg
cgggaacatt
agaacaattt
aattgtaacg
gtttaatagt
aagtgacaca
aggaaaagca
agggctocta
tggaggagga
aattgaacca
agtgggaata
cacgtcaatg
gaacaatttg

catcaaacag

‘cctggggatt

tagttggagt

cagagaaatt

May

Hi s Asn

tatgcaacag
aacaatataa
atagaagata
atacgtatag
aaagcatatt
ggaccaggac
tgttgtacca
ctctatgeaa
agtagagcaa
ggaaataata
cacagttita
acttggttta

atcaccctcce

atgtatgcce
ttaacaagag

gatatgaggo
ttaggagtag
ggagettigt
acgetgacgg
ctgagggcta

ctccaggeaa .

tggggttget
aataaatctc

dacaattaca

t ggagt ggga cagagaaatt aacagpi
740. ST25. t xt

56/72 2

caagct aat
acactcctta attgaagaat cgcaaaacca gcaagaaaag aat gaacaag 3540 aattattgga

aaggt ggag 3780

C{ Q96356 38
actc ttgattgtaa 3

{ﬁ%o

g 40200

> AJtIfI ci al

a oy

2160
2220
2280
2340
2400
2460
2520
2580

gaagtt tgtggaattg gtttaacata acaaattgqﬁﬂgggﬁﬁlbgtggtatat

t gct gt act
cccacct cce
agagagacag
at ct gcggag
cgaggat t gt
tcctacagta
ccat agcagt
sequence

eu Leu Gy Met
r Val Tyr Tyr

Ala Thr H s
Leu Val
Au dn

Val

2640 .

2700
2760
2820
2880
2940
3000
3060
3120

3180

3240
3300
3360
3420
3480




100 Genphar.740.sT25.txt 105 110 PCT/ US02/ 35112 Asp G n Ser, l@eu2 Pro
'Cys Val Lys Leu Thr Pro Leu Cys Val Ay 115 120 12S Al a GU? @}i Asn
Thr Ser Val Ile Thr A n Ala cys Pro Lys Val 130 135 140 Ser Phe Gu Pro
Ile ProyJbedkea, TYr Cys Ala Pro Ala Ay Phe Ala 145 150 155 160 Il e Leu
Lys Cys Asn Asn Lys Thr Phe Asn Gy Thr Gy Pro Cys TH/USEH270 175 Asn
Val Ser Thr Val @n Cys Thr His Ay Ile Arg Pro Val Val ser 180 185 190
- Thr dn Leu Leu Leu Asn Ay ser Leu Ala Gu Gu du Vval val Ile 195 200
205 Arg Ser Ala Asn Phe Thr K@m%ﬂﬂl-‘ﬁﬁ%ﬁﬁr IIe Ile Val G n Leu 210

215 a Vi 4l n Asn' Thr Arg
225 SR %%tr? %t?%# /ﬁgﬁéﬁ%ecgcﬂ% ‘% ¥50°HY Arg Ala Phe
Val aBhiratithgn 246192535&1 @gycdapst Itb@g@gtgmmta\mataAagaaawml a3flls Cys Leu Ay
Thr ALY _ er | Arglle Ay
Pr 0 t(‘s‘lt%gtélt %a?"‘q"%gg %égt%gg @?@ﬁ@%@%@ﬁﬁ%a@g}éﬁ | Iaéelb%l le Gy Asp lle
Ar g tEgotgdhet HicraCyag 22250300 @Gagﬂ'dﬂtamtgad%amaAscgtAsngAsmm Arg Lys Ser
Ile Arg Ile G o 305 310 315 320 tX heTyg | a Thr GlyGu
|1 & Bt Aetheriide 4P Cehte Bt tr0g st oaroth, pisbeldbiey L5l “ ol o' pro Tor
Asn dafageksy Ajgaddtac Altgcgattadtenacabidc 3:45393:5&158'£c7cagg%cb/51y 3206 WO 03/ 038057

~PCTI US02/ 35112 CGen har 740.ST25. txt lle é/ éﬁg a LOJ Tyr Thr
g e

cgaggattgt ggaacttctg ggacgcaggg ggtyggaagc cctcaaatat tggtggaatc 3960
tcctacagta ttggagtcag gaactaaaga atagtgotgt taacttgetc aatgccacag 4020

ccatagcagt agctgagtaa 4040

<210> 55
<211> 1186
<212> PRT

<213> Artificial sequence

<220>

<223> Modified Env/Tat/Rev

<400> 55

.?et Arg val Lys g]u Lys Tyr GIn His igu Trp Arg Trp Gly {gp Arg

Trp Gly Thr ggt Leu Leu Gly Met Bgu Met Ile Cys Ser QAa Thr Glu

Lys Leu Trp val Thr val Tyr Tyr Gly val Pro val Trp Lys Glu Ala
35 . 40 45
Thr ggr Thr Leu Phe Cys gga Ser Asp Ala Lys gga Tyr Asp Thr Glu

val His Asn val Trp Ala Thr His Ala Cys val Pro Thr Asp Pro Asn
65 70. 7 75 ' 80

Pro GIn Glu val val Leu val Asn Val Thr Glu Asn Phe Ash Met Trp
85 . 90 95

Lys Asn Asp Met val Glu Gin Met His Glu Asp Ile Ile Ser Leu Trp

872




Arg
. 380
390
405
420
435
450
465
Ile
Asp
Arg
Ay
Pro
Adn
Hi s
Ile
03/
I'le
Arg

Al a

Arg Ala His Cys
lle Arg Ile Ay
395 400 Ay Asp

410‘@ (ﬁfﬂg Thr
/ 7

425 4 g“ a dy
440 445 Pro Asn
455 460 Leu Tyr Ala Thr dy

1470 475 48@oleu Ay Cys THE
. 485 490 49% Gy Pro Gly

Cys Thr
Pro Ay
Ile Arg
Arg Lys
AQulle
Asn Asn Thr

Arg
Adn
Lys
Arg
Ile

tie
B3R G@ér;;-{;; 588 ly50PIs)
Au llelTle 530 535 5

s Thr Arg Pro—~Ser Thr
Gy Pro dy Gn Val
oigb%"re BLITPUBa3e

rg Lys Ala Tyr

é_j}/s Arg Ile ser

Ser Thr Asn
Phe Tyr Arg
Tyr Cys Ay
ser Leu Gy
Asp Ile Arg
Arg Lys Ser Ile
Aullelle Ay
kAL 7P STASIXAS N

Pro
Val
Al a
Ile
Ay

h Thr Phe Tyr %Oa Thr Gy
500 505 510 Ar%/Gln Ala Hs Cys Cys Thr Arg Pro
8 Val Ayg Lew §hiGPyo Rep a@wad 6lyAl a Phe

Ay Asp Ile A4 A n Ala H s
gj/r n Asn Ile 545 550 555 560 Arg G n Arg Thr
aaggée"rws TP ThWrS%rgﬂ 565 TB70152ba Ayg Pirbaye wal1Asp
Cys 580 5880590 Asn Thr Arg
Phe Tyr Arg 595 600 605 59/72 2 May
1P eGersphar CAB1HPED AlxiGTy PRE Ay Asp Ile Thr Gy Asp

s Ay Ser Cysl®10 615 620 Thrliédrg Pro Asn Asn Asn Thr
Leu Ay Pro Ay 625 630 635 640 Arg Val

Thr Arg Thr 375
Thr Gy Asp2ﬁﬁév%@r76° 385
Ser Cys Thr Arg Pro Asn Asn
Pro Val Phe Tyr Thr

Ar
LyS %‘é"ﬁ” s oys Thr Arg
Thr

Phe Ala Pro Ay @n A a
Asp Ile Arg Gn Aa Hi s Cys
Asn Thr Arg Lys Ser Val Arg
Asp Ile lle Gy
Asn Asn Asn Thr
Tyr Ala Thr
Cys Thr Arg
Ay Leu Gy
Arg Arg Ala
Ser-lle Arg
2006 WO

Cys
Ile
I'le
Thr

Pro

Phe Tyr Thr

SyLey vy Fys PER AGh\LyASTHr| pre AngGlyyShrAGBy Pro cys Thr
165 : 170 175

Asn Val ser Thr val GIn Cys Thr His Gly Ile Arg Pro val val ser
180 185 190

Thr GIn
- 195

Leu Leu Leu Asn Gly Ser Leu Ala Glu Glu Glu val val Ile
‘ 200 205

Arg Ser Ala Asn Phe Thr Asp Asn Ala Lys Thr 11 -
ser Al Asp y r 228 ITe val GIn Leu

Asn GIn Ser val Glu 5;8 Asn‘ Cys Thr

225

Arg ;gg Asn Asn Asn 'Thr Arg

240

Thr 1le

Lys Ser Ile Arg ITe Gln Arg Gly Pro Gly Arg Ala Phe val
: ' 245 250 g 2 255

Gly Lys Ile Gly Asn Met Arg Gln Ala His Cys Leu Gly €
_ 260 ' 265 Y Y 2)7/(5) Thr Arg

Pro Asn Asn Asn Thr Arg Lys Ser val Ar Ie Gly P
Asn Asn 2%h g y zgg Gly GIn Thr

Phe Tyr Ala Thr Gly Asp Ile I1 \s i
e y Asp 29? e Gly .Asp Ile ggg.c;'ln Ala His Cys

Cys Thr Arg Pro Asn A '
2 g Big Asn Thr Arg Lys gig Ile ArgVI1e Gly ;58

Gly GIn Ala Phe T r‘Ala Thr Gly 61 '
| . 355 Atz y Glu ggg Ile Gly Asp ITe Arg GIn

335

Ala His Cys cys Thr Arg Pro Tyr Asn Asn Ile Ar
_ Gln Ar
. 340 ~ 345 9 358 Thr Pro
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645
660
675
690
705
Val
Ser
Thr
“Pro
Lys
Ser
ser
Arg
I'le

650 655 His Cys Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys,$gl %O@ Thr Phe
665 670 Ala Pro Ay G n Ala Leu Tyr Ala Thr Ay GQu lle i y Asp.lle
680 685 Arg G n Ala Hs Cys Leu Ay Asnlle ser Arg Ala Lys Trp Asn Asn
695%%@%_*% Lys Gn Ile Asp ser - Lys Leu Arg Qu G n Phe Ay Asn Asn
710 Lys Thr Ile Ile Phe LyS A n 5er Ser AS/ER3AAZ, pro Glu Ile
- 725 730 735 Thr Hi's Ser Phe Asn Cys Ay Gy Au Phe Phe Tyr Cys Asn
Thr 740 745 750 A n Leu Phe Asn Ser Thr Trp Phe Asn Ser Thr Trp Ser
Lys Gy 755 760 765 Ser d@phaismolbras@Ey Gy Ser Asp Thr Ile Thr Leu
&SGN EEI_IGéY GITR1FABUTBRE ThysTHE frd heg Klechsaspvale Trp Gn Gu Val Gy
Ala Met? yr Ala 785 788 795 800 Pro Pfb Ile Ser Gy dAn lle Arg Cys
Ser Asn Ile Thr Ay Leu 805 810 815 Leu Leu Thr Arg Asp Gy Ay Asn
AENATSAlCHIS S8 (@ (Thr |4rgPhre SeB2thrB825 8@0AA ghPser dy Gy Ay Asp Met
Asp3Bsn Trp Arg 5er?& u Leu Tyr 8389 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

- 03/ 0B80&TY Cenpharrd 40y ST25/al xthe PGT| AFGSH 8B4z MaTthys Arg Arg Val Val Gn

Thr
Ay
Val

Asn

¥ar Ala val Ay3PPe Gy Al a Leud?865 870 875 . 4880 Phe Leu Gy Phe Lea
Ala Ala Ay ser Thr Met Gy Cys Thr Ser 885 890 895 Met Thr Leu Thr
@iyraspl BleAny G alOGyk &ys SAY RS Rcyls! thrVadg BdasPR6 905 910 G n G n Asn
Lea Lea Arg A2 Ile U Ala4n G n H s Leadl®eu 915 920 925

Asn Thr Arg Lys Arg Ile Ser Leu Gly Pro Gly Arg val Phe Tyr Thr
420 - 425 Y AT 430 Y

Ala Gly Glu Ile Ile Gly Asp Ile Arg Lys Ala His Cys Cys Thr A
435 440 g ags 7 T ATS

. Pro Asn Asn Asn Thr Arg Lys Ser Ile Thr phe Ala Pro Gly Gln Ala

Leu Gly Cys Thr Arg Pro Asn Asn Asn IBS Arg Lys Ser val

430 455 460

Leu Tyr Ala Thr Gly Glu Ile Ite Gly Asp Ile Arg G6in Ala His ©
465 470 Y ASP 475 o 453

485 ﬁgg te

Gly Pro Gly GIn Thr phe Tyr Ala Thr Gly Asp Ile Ile Gly Asp Ile
500 ‘ 505 P 515 P

Arg GIn Ala His Cys Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys Ser
- 515 520 525

,I]e-ﬁgg Ile Gly Pro Gly Gin Ala Phe‘Tyr Ala Thr Gly Glu Ile Ile

535 540

Gly Asp Ile Arg GIn Ala His Cys Cys Thr Ar Pr‘O‘T r Asn A |
545 : 550 Y y 55? d nAsh gqﬁg

Arg Gln Arg Thr Pro Ile Gly Leu 'G1y Gln Ala Leu Tyr Thr Thr Arg
565 570 575

Arg Ite Glu Asp Ile Arg Ar A'ia- His Cys Cys Thr Arg P
580 9 AT 585 i g 558 ser Thr

Asn Thr Arg Thr Ser Ile Arg Ile Gly pPro Gly GIn val phe T
59? 600 Y Y 605 ¢ yf Arg

59/72




Gn Lea Thr Val Trp Ay Ile Lys Gn Lea Gn Ala Arg Ile Leaz@a 2@@0 935
940 Val QU Arg Tyr Lea Lys Asp Gn Gn Leu Leu Ay Ile Trp 3' S 945
950 . 955 960 Ser Ay Lys Leu Ile Cys Thr Thr Ala Val Pro Trp Asn Al a Ser
Trp 96%@%{8}3@5? Ser Asn Lys Ser Leu AU Gn Ile Trp Asn Asn Met Thr Trp
Met Gu 990 Trp Asp Arg Gu Ile Asn Asn Tyr PERUSESSIZey |1e Hi s
Ser Leu Ile 995 1000 1005 u AU Ser Gn Asn Gn Gn AU Lys Asn Qu Gn
Gu Leu Leu 1010 1015 1020 G U Lea Asp Lys Trp Ala Ser Leu Trp Asn Trp Phe
Asn 1le Thr 1025 1030 1035 Asnparp740esT2hrextTyr Ile Lys Lou Phe .Ile Met

L7 WAt o i SO iy e 0 ) L

Gn Thr His Lei 1070 __ 1075 1080 Pro Ile Pro Arg Ay Pro Asp Arg Pro Qu
Gy Lle €] 1095 U Asp Arg Asp Arg ser lle
Arg igéaA@aHoAé% %@Jééﬁ/q’gg %8%&;51 %%0&?\/\%%3%0%/05@ %%)0 Genphar . 740. 5T25. t xt
1105 1110 Ser Leu Ala Leu Ile Trp Asp Asp Leu Arg Ser Leu Cys Leu Phe 1115
1120 11 er _Tyr, Hi eu . Ar p Leu leu Leu Ile Val Thr Arg Ile 1130
11351 ﬁT@/[@Q!;é‘Ea@ég Gt’;l‘&]ﬂrggﬁ% ’lépyﬂ?r %rgeggg /’-\j% Leu Lys Tyr Trp 1145
1150 1155 Trp Asn Leu Leu Gn Tyr Trp Ser An GQu Leu Lys Asn ser Ala 1160

1165 4170 ¥l oS ey he Aon hen for My tyslser S Y Ala Gu 1175 1180
1185"1229> %6 gg 665 670

. ala Pro Gly GIn Ala Leu Tyr Ala Thr Gly Glu Iie Ile Gly Asp Ile
675 680 685

Arg GlIn Ala His Cys Leu Gly Asn Ile Ser Arg Ala Lys Trp Ash Ash
690 : 695 ' 700

Thr teu Lys GIn Ile Asp Ser Lys Leu Arg Glu Gln Phe Gly Asn Asn
705 710 715 720

Lys Thr Ile Ile Phe Lys GIn Ser Ser Gly Gly Asp Pro Giu Ile val
725 i 730 735

~ Thr His Ser Phe Asn Cys Gly Gly Glu Phe Phe Tyr Cys Asn Ser Thr
740 745 ' 750

Gln teu Phe Asn Ser Thr Trp Phe Asn Ser Thr Trp Ser Thr Lys Gly
755 760 765

ser Asn Asn Thr Glu Gly Ser Asp Thr Ile Thr Leu Pro Cys Arg Ile
- 770 775 ' 780

" LyS GTn Ile Ile Asn Met Trp Gin Glu val Gly Lys Ala Met Tyr Ala
785 790 ' . 795 800

Pro Pro Ile Ser Gly Gln Ile Arg Cys Ser Ser Asn Ile Thr Giy Leu
: 805 © 810 815

Leu Leu Thr Arg Asp Gly Gly Asn Ser Asn Asn Glu Sef'GTU Ile Phe
\ 820 825 , 830 _

Arg Pro Gly Gly Gly Asp Met Arg Asp Asn Trp -Arg Ser Glu Leu Tyr
835 840 845

- Lys Tyr Lys val val Lys 1le Glu Pro L'eu Gly val Ala Pro Thr Lys
L850 : . 855 _ 860 -

60/72




" Ala Arg Gu 1 58D 15 Phe Ser

<211> 507 <212> DNA <213> Human i mmunodefi ci ency virusr_type2 2 |
- PCTI US02/ 35112 <400> 56 atgttcttta gggaagatct ggccttccta caag aéES
ccagggaatt ttcttcagag cagaccagag ccaacagccc caccatttct tcagagcaga

ccagagc ccacc agaagagagc ttcaggtctg gggtagagac aacaact ccc
cctcagaggﬁmﬁggégccgat agacaaggaa ctgtatcctt taacttcg$¥“@ﬁﬁﬁpéactc
tttggcaacg acccctcgtc acaataaaga taggggggca actaaaggaa gcetctattag
atacaggagc agatgataca gtattagaag aaatgagttt gccaggaaga tggaaaccaa
aaat gat agg gggaattgga ggtttteenpkaradit sEijaca gt at gat cag at act cat ag
aaat ct gt gg acat aaagct ataggtacag tattagtagg acctacacct gtcaacataa

tt ggeiagapaAtChEd VIRGE] Aokl G9tA1a06ACER! Rdcly Lid %@%<210> 57 <211> 168
8

<212865PRT <213> Hum#A?i nmunodefi ci e8fsy Virus type. 0 120 180 240 300
360 420. 480 507 62/72 2 May 2006 WO 03/ 038057 <400> 57

Ge A Phe Leu Gn Ay L |
Np#rer LelA 81 ySPRE L 61 Mt 2 B8 d?b%ﬁr%ru%%@@prﬁ#se;ggs% e Leu gro ¥hry|5|e

a Asn ser

Ser Ser Au 20 25 300@n Thr Arg Ala Asn ser Pro Thr Arg Arg Gu Leu G n
Val werPrifd Veu B 401 4P AN AFRAAS! adpr 156 Gy Ala Gy Ala Asp Arg
Gn aQy Thr 50 55 60 AA& Son r&upﬁﬂ SE?‘AP%S 9a1 gln

GTn GIn Asn Asn Leu Leu Arg Ala Ile Glu Ala GIn GIn His Le
915 920 925 v e

Gin Leu Thr val Trp Gly Ile Lys GIn Leu GIn Ala Arg I
930 935 940 g Tle Leu Ala

-val Glu Arg Tyr Leu Lys Asp GIn Gln Leu Leu Gly Tle T
945 950 955 Y P €1y 5%3

Ser Gly Lys Leu Ile Cys Thr Thr Ala val Pro Trp Asn Ala Ser T
965 _ 970 P 975 e

Ser Asn Lys ser Leu Glu Gin Ile Trp Asn Asn Met Thr Trp Met Gi
: 980 . 985 998 !

' Trp Asp Arg Glu Ile Asn Asn Tyr Thr Ser Leu Ile His Ser L
" 995 1000 1005 eu Te

Glu Glu_ ser GIn asn Gln 6In Glu Lys Asn Glu G
1010 1015 Y 1030 Glu Leu Leu

-Glu Leu Asp Lys Trp Ala Ser Leu Trp Asn Trp Phe A' I

1025 1030 ‘p P 1035 s Tle Thr
AsSn Trp Leu Trp Tyr Ile Lys Leu Phe Ile Met I

1040 1}645 lt])g{} val cly cly

Leu val " Gly teu Arg 1le val Phe Ala val Leu Ser Ile v <
© 1055 1060 - 1065 ¢ val Asn

. Arg val Arg GIn Gly Tyr Ser Pro Leu ser Phe Gln i
1070 e 1075 : 1080 Thr His Leu

| Pro Ile Pro Arg Gly Pro Asp Arg Pro Glu Gly Tle Glu G
1085 . 1090 Y 1095 v Glu clu

Gly Gly Glu Arg Asp Arg Asp Arg ser Ile Arg Leu val Asn Gly

61/72




70 75
85 90

Phe Asn Phe Pro A n-lle Thr Leu Trp G n Arg Pro Leu N@% éﬁ%
Ile Lys Ile Ay Ay Gn Leu Lys Qu Ala Leu Leu Asp 12 @
Leu Gu Gu Met Ser Leu Pro Ay Arg Trp Lys 100 105
110 Pro Ile Ay Ay Ile Ay Gy Phe Ile Lys Val n Tyr 115
120 125‘%33’J§r?ﬁ|e Leu Ile Qu lle Cys Gy His L YS /QT&’SPg?’éy Thr Val
130 135 140 Leu vat Gy Pro Thr Pro Val Asn Ile Ile Ay Arg Asn Leu Leu Thr
145 150 155 160 A n lle Ciy Thr Lea Asn Phe 165 <210> 58 <211> 1800
<212> ~<213> Awt|f|C| g%ﬂ@ﬁﬁe / 35112 <220> <223> Gag-P
<400> 5 atgggtgcga gagcg cagt attaagcggg ggagaattag atcgatggga aaaaattcgg
60 63/72 2 2006 WD 03/ 038057 PCT/ US02/ 35112 Gbnphar 740. ST25. t xt
tt aa%f‘(jc]bﬁ? @@gb%‘aé&aa’"% %%Ot At e AraA8B48Y €W%¢F&tp 8gc aagcagggag 120
ct agaacgar tcgcagttaa tCCtggcctg ttagaaaCat cagaaggctg tagacaaata 180
ct gggacagc tacaaccatc ccttcagaca ggat cagaag aacttagatc attatataat 240
acagieig %ﬁ iGcAng: beu 4re gi%ca%tbaﬁ-' aggéﬂagiggmaa\aa Bac caaggaagct 300
tt agaca t agaggaaga gCadaacaaa agtaag aagcacagca agcagcagct 360
gacacaggac acagcagtca ggtcagccaa aattacccta tagtgcagaa catccagggg 420
caaatad gg laic l@tﬂc'&ﬁglg@baﬂl‘ﬁaﬂt%c@’t)’a@@ atu tﬂ\ﬁ%tﬁig LgaitTygdirnaa agt agt agaa 480
gagaagg t cagcccaga agtfatacce atgttt g cattat caga aggagccacc 540
ccacaagatt taaacaccat gctaaacaca gtggggggac atcaagcagc catgcaaatg 600
t t adaa a lepaltestad@ingayy aag&ttrgﬁh ghntgydas aAgageaedtcc agtgcatgca 660
gggcct at¥§ caccaggcca gatfagagaa ccaagg gt gacat agc aggaact act 720
agt acccttc aggaacaaat aggatggatg acaaat aatc cacctatccc agtaggagaa 780

val Asn Leu Leu Asn Ala Thr Ala Ile Ala val Ala Glu

Val ser
80 Thr
95 Ala Asp Asp Thr Val

1175 1180 1185
<210> 56
<211> 507
<212> DNA
<213> Human immunodeficiency virus type 1

 ;§gg:ct2ga gggaagatct ggccttccta caagggaagg ccagggaatt ttcttcagag 60
cagaccagag ccaaéagccc caccatttct tcagagcaga ccagagccaa cagececcace 120
agaagagagc ttcaggtctg gggtagagac aacaactccc cctcagaagc aggagccgat 180
agacaaggaa ctgtatcctt taacttcecct cagatcactc tttggcaacg acccctegte 240

. acaataaaga taggggggca actaaaggaa goetctattag atacaggage agatgataca‘ 300
gtattagaag aaatgagttt gccaggaaga tggaaaccaa aaatgatagg gggaattgga 360

' 1.'ggttttatca aagtaagaca gtatgatcag atactcatag aaatctotgg acataaagct - 420
ataggtacag tattagtagg acctacacct gtcaacataa ttggaagaaa tctgttgact 480
cagattggtt gcactttaaa tttttaa 507
<210> 57
<211> 168 B
<212> PRT

T <213

Human immunodeficiency virus type 1
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ttgttgoyg

caccy

<210> 59

;Sl%?p%‘b' Ady héH séreAftg

15 du Lys IIe Arg Leu Arg Pro Ay Ay Lys Lys Lys Tyr Lys Leu LyS 20 25

a5 g el S G & S Abd® (EhD &) G Lew 50 55

60 A n Pro Ser

75 80 Thr
oo e T

agcattctgg acat aagaca
t at aaaact c t aagagccga

gct acact ag aa
agagttttgg ctgaagcaat
ggcaatttta ggaaccaaag

sser Val

atttataaaa gatggataat cctgggatta aataaaatag taagaatgta tagc acgc 840

aggaccaaaa gaacctttta gagactat gt agac ¥%490800

gcaagcttca caggaggt aa aaaattggat gacagaaacc 960

gugggcgaa cccagattgt aagactattt taaaagcatt %gﬁccagcg 1020
aat gat gacagcat gt cagggagt ag gaggaccc

gagccaagt a acaaat acag ctaccataat gatgcagaga 1140

aaagatggtt aagtgtttca attgtggcaa agaagggcac 1200

acagC(QEgag?attgcagggc ccct aggeaehagati§gets§ttxtggaaat gt gg aaaggaagga 1260
tgd‘aagattgtac tgagagacag gctaatttct ttagggaaga tctggeccttc 1320

ct doragg@GariRdges allasp akd tA1atihe A cgagi®agicoas FRUREAENAY ccccaccatt 1380
t ctttagagc agaccagagc caacagcccctlaccagaagag agcficaggt ctggggtaga 1440
gacaacaact ccccctcaga agcaggagcc gatagacaag gaactgtatc ctttaacttc 1500
cct cagadGrasat 61d CUUGR- APPATE QGh Gedl MacaAt flr egata@ggugg gcaact aaag 1560
gaagctctat tadatacagg agcagatijat acagtattag 3hgaaatgag tttgccagga 1620
agat ggaaac caaaaat gat agggggaatt ggaggtttta tcaaagtaag acagtatgat 1680
cagaiiacHraatRaRARLE 58 PRYFRALPGRr 1B AA0EH ¢ATTA ERQL aggacctaca 1740
~ cctgtcaaca3laattggaag aaatdotgttg actcagatd4ig gttgcacttt aaatttttaa 1800
<211> 599 64/ 72 2 VMay 2006 WO 03/038057 PCTI US02/ 35112 <212> PRT

REE FEMRN ANy 7AQ- A%Zfﬁ‘ggfn a%ﬁ <223> Gag-Pl  <400>

#¥¥3gca 1080

Leu Serg Leu Asp Arg Trp 1 5 10

eu Ay @n Leu 50 55

Leu G n Thr Gly ser Gu Qu Leu Arg Ser Lea Tyr Asn 65 70
A2 By TRy 6P BV Ly YAk LT M e Gl Te Lys Asp 85

Ala Asp Asp Thr val Leu Glu Glu Met Ser Leu Pro Gly Arg Trp Lys
100 - 105 110

Pro Lys Met Ile Gly Gly Ile Gly Gly Phe Ile Lys val Arg Gin Tyr
115 _ 120 125

“Asp GIn Ile Leu Ile Glu Ile Cys Gly His Lys Ala Ile Gly Thr val
130 135 _ 140

teu val Gly Pro Thr Pro val Asn Ile Ile Gly Arg Asn Leu Leu Thr
145 150 155

. GIn Ile Gly Cys '{Igg Leu Asn Phe

<210>
<211>
<212>
<213>

<220>
<223>
<400>

58
1800

‘DNA

Artificial sequence

Gag-PI
58

160

- atgggtgcga gagegtcagt attaageggg ‘ggagaattag atcgatggga aaaaattcgg 60

632



Thr Lys Qu Ala Leu Asp Lys Ile Qu Gu Qu dn Asn Lys Ser Lys 100 105
110 LyS Lys Ala A n Adn Ala Ala Ala Asp Thr Ay H s Ser Ser 2dflay GR6 115
120 125 Ser G n Asn Tyr Pro Ile Val Adn Asn Ile An Gy Gn Met Val His

130 135 140 G n Ala Ile Ser Pro Arg Thr Lea Asn Ala Trp Val Lys Val Val Qu
145 150 W8BYBEBE" G u Lys Ala Phe Ser Pro Gu Val Ile {839 He ser Ala Leu
ser 165 170 175 Au Ay Ala Thr Pro G n Asp Lea Asn Thr Met Leu Asn Thr

Val Ay 180 185 190 Ay Hs G n Ala Ala Met G n Met Lea Lys Qu Thr Ile
195 200 205 65/ 7Zeaphelny74R0©0@5 Wt 03/ 038057 PCTI US02/ 35112

Genp%tlaagf%%a%ﬁ@a?%aa Rratatpan Gt%ﬁamfapastmwvaagcama@r o Hs Alady

T g R R o L U LTS At R A
Asn ALAIFRCAIPLACIRF AT ALt CAgRCD GEAtPRGRAY HacTagat atthtaxadyr Ly® Arg Trp Ile
: : 2 Egﬁlgt%gaa:-legtteﬁﬂt%}‘@t c%sga%?% %%%gé 8‘% %%lac{c‘r &a aagﬁ,?,( o gﬁlg Zg ;2[) 'Sl'slr
Val %ﬁ%@@ﬁ@@%ﬁgﬁﬁa%ﬁa@ewtﬁ%aa959&@@9(&@cé«b@g& UQep Ala Ser An
Aa Lo plie ol el iy Hapltbad g ddnonts 88 &y pro ala
Al a Fﬁ?atﬁéﬁC@Wa&%?R/@Ecawtag'ﬁhacmtaafy$a€§g|gtﬁayagt3g1tﬁg£a45 3f Val Ay Ay
e et galled ot AR ol dliibents” 8 392 S0
ccacaagatt taaacaccat gctaaacaca gtggggggac atcaagcage catgcaaatg 600
ttaaaagaga ccatcaatga ggaagctgca gaatgggata gagtacatcc agtgcatgcea 660
gggcctattg caccaggeca gatgagagaa ccaaggggaa gtgacatagc aggaactact 720
agtacccttc aggaacaaat aggatggatg acaaataatc cacctatece agtaggagaa 780
atttataaaa gatggataat cctgggatta aataaaatag taagaatgta tagccctacce 840
agcattctgg acataagaca aggaccaaaa gaacctttta gagactatgt agaccggttc 900
tataaaactc taagagccga gcaagettca caggaggtaa aaaattggat gacagaaacc 960
Ttgttggtcc aaaatgcgaa cccagattgt aagactattt taaaagcatt gggaccagcg 1020
gctacactag aagaaatgat gacagcatgr cagggagtag gaggaccegg ccétaaggca 1080
‘agagttitgg ctgaagcaat gagccaagta acaaataéag ctaccataat gatgcagaga 1140
ggcaatttta ggaaccaaag aaagatggtt aagtgtttca attgtggcaa agaagggcac 1200.
acagccagaa attgeaggge ccctaggaaa aagggetgtt ggaaatgtgg aaaggaagga 1260
caccaaatga aagattgtac tgagagacag gctaatttct ttagggaaga tctggccttc 1320
Ctacaaggga aggccaggga attttcttca gagcagacca gagccaacag ccccaccatt 1380
‘tcttcagage agaccagage caacagecce accagaagag agettcaggt ctggggtaga 1440
pacaacaact ccccctcaga agcaggagec gatagacaag gaactgtatc ctttaacttc 1500
cctcagatca ctetttggea acgaccccte gtcacaataa agataggggg gcaactaaag 1560
gaagctctat tagatacagg agcagatgat acagtattag aagaaatgag tttgccagga 1620
agatggaaac caaaaatgat agggggaatt ggaggtttta tcaaagtaag acagtatgat 1680
| .cagatactca tagaaatctg tggacataaa gctataggta cagtattagt aggacctaca 1740
cctgtcaaca taattggaag aaatctgttg actcagattg gttgcacttt aaatttttaa 1800

<210> 59
<211> 599

- 64172




Asn G n Arg Lys Met Val Lys Cys Phe Asn Cys Ay Lys GQu GlyzH's (@SS 390
395 400 Thr Ala Arg Asn Cys Arg Ala Pro Arg Lys Lys Ay Cys Maﬁf%_ Cys
405 410 415 Ay Lys AU dy Hs dn Met Lys Asp Cys Thr GU Arg G n Ala Asn
420 425 Phe Arg Gu Asp Leo Ala Phe Leu Adn @y Lys Ala Arg G u Phe
435 440‘?‘3@3‘"5%2? Ser Au A@n Thr Arg Ala Asn Ser Pro Pﬁﬁwsﬁ?@@er ser du

G n 450455 460 66/ 72 2 May 2006 WO 03/ 038057 Genphar. 740.5T25.txt Thr Arg
Ala Asn Ser Pro Thr Arg Arg Qu Leu Gn Val Trp Ay Arg 465 470 475 480
Asp Asn Asn ser Pro Ser G u Aleapkary74dl er2bsgtArg G n Gy Thr Val 485 490
495 42> PIR&T Asn Phe Pro @ n Ile Thr Leu Trp G n Arg Pro Leu val Thr 500
505 [.e .lys: ki @y @n Leu Lys Qu Ala Leu Leu Asp Thr Ay Al a
515'%%8>55EU ¥%al§%q$%%eVal Leu Gu Gu Met Ser Leu Pro Ay Arg Trp Lys Pro
530 535 540 Lys Met Ile dy Gy Ile Gy Gy Phe Ile Lys Val Arg G n Tyr Asp
545 qg 555 560 Anlle Leulle u lle Cys Ay Hs Lys Ala lle Gy Thr Va
Leu 570 575 Val Ay Pro Thr Pro Val Asn Ile Ile Gy Arg Asn Leu Leu
Thr <22 B8HPD85 590 Ile Gy Cys Thr Leu Asn Phe 595 <210> 60 <211> 51
<212§ @NA 5213> Artificial sequence <220> <223> PCR primer <400> 60

aaat ¥ cca gaattgaatt ccctcgggtg taccagacct aacaacaata c

Met Gly Ala Arg Ala Ser val Leu Ser Gly Gly Glu Leu Asp Arg Tr
1 5 10 Y _ P 1sg P

Glu Lys Ile ggg Leu Arg Pro Gly g}y LyS Lys Lys Tyr %55 teu Lys

“His ITe val Trp Ala Ser Arg Glu Leu Glu Arg Phe Ala val Asn Pro
35 40 45

Gly Leu Leu Glu Thr Ser Glu Gly Cys Arg Gin Ile Leu Gly GIn Leu
50 . 55 60

GIn Pro ser Leu G1n Thr Gly Ser Glu Glu Leu Arg Ser Leu Tyr Asn
65 70 75 80

Thr vatl Ala Thr Leu Tyr Cys val His Gin Arg Ile Glu ITe Lys Asp
85 90 95

Thr LyS Glu Ala Leu Asp Lys ITe Glu Glu Glu Gln Asn Lys Ser Lys
100 : 105 110

Lys Lys Ala GIn GIn Ala Ala Ala Asp Thr Gly His Ser Ser Gln val
115 : 120 125

.Ser GIn Asn Tyr Pro Ile val 6In Asn Ile Gln Gly GIn Met val His
130 135 , 140 '

Gln Ala Ile Ser Pro Arg Thr Leu Asn Ala Trp val Lys val val Glu
145 150 155 160

- Glu Lys Ala Phe Ser Pro Glu val Ile Pro Met pPhe s.er Ala Leu Ser
165 170 175

Glu Gly Ala Thr Pro Gln ASp Leu Asn Thr Met Leu Asn Thr val Gly
180 185 190

Gly His GIn Ala Ala Met GIn Met Leu Lys Glu Thr Ile Asn Glu Glu
‘ 195 200 205

65172




<210> 61 <211> 42 <212> DNA <213> Artificial sequenceAPCTléEQfééﬁgiz 51
67/ 72 2 May 2006 WO 03/038057 PCT/ US02/ 35112 Gbnphar.740.s? Xt <220>
<223> PCR primer <400> 61 attgttgggt ctcgtacaac aatgtgcttg tcttatatcc cc

<210> 6 < > 41 <212> DNA <213> Artificial sequence <220> <223> PCR
pri ner %ﬂﬁﬁéé&%é ggggat at aa gacaagcaca ttgtacgaga cccXId@RVFIL <210> 63

<211> 39 <212> DNA <213> Artificial sequence 42 41 <220> <223> PCR pri nmer
<400> 63 gttgtagggc cttgtgcaac aatgtgcttg tcttatatc 39 <210> 64 <211> 39
<212> DNA <213> Artificial seGehus74R3025.tx223> PCR priner <400> 64

gat ahAAARE FRGGACED! Ahgl {ACRRRRAIVECHIAGRR %1y Pro Tle ala
210 215 220

Pro Gly GIn Met Arg Glu Pro Arg Gly Ser Asp Ile Ala Gly Thr Thr
225 230 235 240 .

ser Thr Leu GIn Glu Gin Ile Gly Trp Met Thr Asn Asn Pro Pro Ile
245 25¢ 255

Pro val Gly Glu Ile Tyr Lys Arg Trp Ile Ile Leu Gly Leu Asn Lys
260 265 270

Ite val Arg Met Tyr Ser Pro Thr Ser Ile Leu Asp Ile Arg Gln Gly
275 . 280 285

Pro Lys Glu Pro Phe Arg Asp Tyr val Asp Arg Phe Tyr Lys Thr Leu
290 : 295 300

Arg Ala Glu Gln Ala Ser Gin Glu val Lys Asn Trp Met Thr Glu Thr
305 310 315 320

Leu Leu val Gln Asn Ala Asn Pro Asp Cys Lys Thr Ile Leu Lys Ala
325 330 335

Leu Gly Pro Ala Ala Thr Leu Glu Glu Met Met Thr Ala Cys Gin Gly
340 345 : 350

val Gly 6ly Pro Gly His Lys Ala Arg val Leu Ala Glu Ala Met Ser
355 360 365

GIn val Thr asn Thr Ala Thr Ile Met Met Gln Arg Gly Asn Phe Arg
- 370 375 ' 380

‘Asn 6ln Arg Lys Met val Lys Cys Phe Asn Cys Gly Lys Glu Gly His
385 390 ' . 395 400

Thr Ala Arg Asn Cys Arg Ala Pro Arg'Lys Lys Gly Cys Trp Lys Cys

Gly Lys Glu Gly His GIn Met Lys Asp Cys Thr Glu Arg GIn Ala Asn
: 420 425 ‘ 430 :

Phe Phe Arg éTu Asp Leu Ala Phe Leu GIn Gly Lys Ala Arg Glu phe
435 440 445

:SEr Ser Glu GIn Thr Arg Ala Asn Sér Pro Thr Ile ser Ser Glu Gln
450 _ 455 460 '
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39 68/72 2 May 2006 WO 03/038057 PCT/ US02/ 35112 GEnphar.74g“§Té%] xt <210>
65 <211> 36 <212> DNA <213> Artificial sequence <220> <223> = q§riner
<400> 65 ggt ggagggt ctggtacaac aatgtgctct tcttat <210> 66 <211> 36 <212>
DNA <21 Li<k Ci al sequence <220> <223> PCR prinmer _<400> 66 ataagaagag
cacattgﬁ%%ﬁggg%ggaccc tccacc <210> 67 <211> 47 <21FETRREMSGS Artifici al
sequence <220> <223> PCR priner <400> 67 gtattgttgt tgggtcttgt acaacaat at
gettttctta tatctcc <210> 68 <211> 47 <212> DNA <213> Artificial seguence
36 36 47 69/72 2 May 2006 WO G8PEE8G7S@arpfar . 740. sT25. t xt

" Thr Arg Ala Asn Ser Pro Thr Arg Arg Glu Leu Gln val Trp Gly Arg
465 470 475 480

Asp Asn Asn Ser Pro Ser Glu Ala Gly Ala Asp Arg Gin Gly Thr val
o 485 490 495

ser Phe Asn Phe Pro GIn Ile Thr Leu Trp Gin Arg Pro Leu val Thr
500 505 510

Ite Lys Ile Gly Gly G1n Leu Lys Glu Ala Leu Leu Asp Thr Gly Ala
515 520 525

Asp Asp Thr val Leu Glu Glu Met Ser Leu Pro Gly Arg Trp Lys Pro
530 335 540

Lys Met Ile G?y'G1y Ile Gly Gly Phe Ile Lys val Arg Gln Tyr Asp
545 550 555 560

Gln Ile Leu Ile Glu Ile Cys Gly His Lys Ala Ile Gly Thr val Leu
565 570 57%

val Gly Pro Thr Pro val Asn Ile ITe Gly Arg Asn Leu Leu Thr Gin
580 . 585 590

Tle Gly Cys Thr Leu Asn Phe
- 595

<210> 60

<211> 51

<212> DNA

- <213> - Artificial sequence -

<220>
<223> PCR primer
<400> 60 | |
~aaatcaaccg gaattgaatt ccctcgggtg taccagacct aacaacaata ¢ 51
<210> 61
<21l> 42
<212> DNA
: <213> Artificial sequence
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<220> <223> PCR priner <400> 68 ggagat at aa gaaaagcata ttg%%gtg&%
agacccaaca acaatac <210> 69 <211> 39 <212> DNA <213> Artifi 9. gequence

PCTI US02/ 35112 47 <220> <223> PCR prinmer <400> 69 gttattaggt ctggtacaac
<211> 39 <212> DNA <213> Artificial

aat gt gc tgtc 39 <210> 70
Q$6§%%ég?<223> PCR primer <400> 70 gacat cagad AdGe%¥42% g tt gt accaga

sequence <
cctaataac <210> 71 <211> 54 <212> DNA <213> Artificial sequence <220> 39

<223> PCR prinmer <400> 71 aataaactag tctagacccc cgagtctaga acaat gtgct
tgtcttatat ctcc 54 70/ 72 2 Mayee@@®s.74031@3/H38057 PCT/ US02/ 35112
Genphar. 740. 5T25. txt <210> 72 <211> 7' <212> DNA <213> Artificial sequence

<220>
<220

<223> PCR primer

<400> 61

attgttggyt ctcgtacaac aatgtgcttyg tcttatatce cc 42
<210> 62

<21l> 41

«<212> DNA

<213> Artificial sequence

<220>

<223> PCR brimer

<400> 62

-99goatataa gacaagcaca ttgtacgaga cccaacaata ¢ 41
<210> 63

<211> 39

<212> DNA

<213> Artificial sequence

<220>

<223> 'PCR primer

<400> 63

gttgtagggc cttgtgcaac aatgtgcttg tcttatate : 39
<210> 64

<211> 39

<212> DNA

<213> Artificial sequence

<220>
<223> PCR primer

- <400> 64 '
. gatataagac aagcacattg ttgcacaagg ccctacaac ' 39

68/72




<223> MMLV SD site <400> 72 aggtaag <210> 73 <211> 9 <21§>. DNA <213>
Artificial sequence <220> <223> MMLV SA site <400> 73 ctg ﬂ%&%ﬁfQ§210> 74

<211> 90 <212> DNA <213> Artificial sequence 7 9 <220> <223> DNA encodi ng
gpl20 si ah) tide <400> 74 atgagagtga aggagaaata tca cacttg t ggagat ggg
ggt ggagat g gggcaccatg 60 «ctccttggga tgttgatgat ctgt 13@?”65 <210> 75
<211> 129 <212> DNA 71/72 2 May 2006 WO 03/038057 PCT/ US02/ 35112

Genphar. 740. sT25. t xt <213> Artificial %uence <220> <223> DNA encodi ng
gp4l transnenbrane domain <40tsrhas. Hoa% Satxda t gat agtagg aggcttggta
ggtttaagaa tagtttttgc tgtactttct 60 gtagtgaata gagttaggca gggatattca
ccat t<®fl@gt 68t cagaccca cctcccaatc 120 ccgagggga 129 72/ 72

<211> 36
<212> DNA

<213> Artificial sequence-

<220>

<223> PCR primer

<400> 65 .

ggtagagggt ctggtacaac aatgtgcetct tettat 36
<210> 66

<211> 36

- <212> - DNA

<213> Artificial sequence

<220>
<223> PCR primer
 <400> 66 |
ataagaagag cacattgttg taccagacce tccace 36
<210> 67
<211> 47
- <212> DNA

<213> Artificial seguence

<220>
<223> PCR primer
- <400> 67
- gtattgttgt tgggtcttgt acaacaatat gettttotta tatctce 47
<210> 68
<211> 47
<212> ONA

. <213;» Artificial sequence

6T




WO (3/038057

<220>
<223>
<4Q0>

‘ggagatataa gaaaagcata ttgttgtaca agacccaaca acaatac

<210>
«Z211>
<212>
<213>

<220>
<223>
<400>

Genphar.740.5T25, txt

PCR primer
68

69
39
DNA

artificial sequence

PCR primer
69

- gttattaggt ctggtacaac aatgtgcctt tctgatgtc

<210>
<21l>
<212

213>

<220>
<223>
<400>

70
39
PNA

Artificial sequence

PCR primer
70

gacatcagaa aggcacattg ttgtaccaga cctaataac

<210>
<211>

@212

<213>

<220>
<223>
. <400>

aataaactag tctagacccc cgagtctaga'acaatgtgct.tgtcttatat ctee

71
54
DNA

Aartificial sequence

PCR primer
71

/72

2 May 2006

PCT/US02/35112

47

39

39

54




WO 03/038057

| <210>
<211>
<212>
<213>

<220>
<223>
<400>

Genphar.740.8725. txt

72
7
DNA

Artificial sequence

MMLV SD Ssite
72

aggtaag

<210>
<211>

<212>.

<213>

<220>
<223>
<400>

73
9
DNA

Artificial sequence

MMLV SA site
73

ctgctacag

<210>
<211
<212>

<213>

<220>
<223>
<400

74
90
DNA

Artificial sequence

- DNA encoding gp120 signal peptide
74

2 May 2006

PCT/US02/35112

atgagagtga aggagaaata tcagcacttg tggagatggy ggtggagatg gggcaccaty 60

ctcecttggga tgttgatgat ctgtagtgct

© <210

<211>
<212>

73
129
DNA

71/72

920




2 May 2006

WO 031038057 - ' PCT/US02/35112

Genphar.740.57T25.txt

- «213> Artificial sequence

<220>
- <223> DNA encoding gp4l transmembrane domain

<400> 75
ttattcataa tgatagtagg aggcttggta ggtttaagaa tagtttttge tgtactttct 60

gtagtgaata gagttaggca gggatattca ccattatcgt ttcagaccca cctcccaatc 120

ccgagggga : 129 -

7272




