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Title: CGENETIC VACCI NE AGAI NST HUVAN | MMUNCDEFI Cl ENCY VIRU§ZQ%§E?§§t:
Reconbi nant adenovi rus and nethods of adm nistration to a host-a& provi ded
for eliciting i mune response of thee host to human i nmunodeficiency virus
(HV). reconmbi nant adenovirus is capable of expressing multiple wild
type or£ﬂ§?ﬂﬁhé%I4IV antigens such as HlV envel ope prSF@ﬂﬁgmﬁf¥hout t he

cl eavage site or the cytosolic domain, structural proteins such as Gag and
its proteolytical fragnents. in a natural, secreted or menbrane-bound form
H V enzymes such as revEEi% $§£ﬂ§€ﬁ?ﬁh&§5;vﬁrotease and integrase, and
regul atory proteins suc N ISTREY and Net, | mmuno-stinulators such as
cyt oki nes can al so be expressed by the reconbi nant adenovirus to further
enha tpe i nogenicity of the H'V antigens. 2 May 2006 WD 03/038057
PCTf%@ 2 ?gﬁggy NETI C VACCI NE AGAI NST HUMAN | MVUNGDEFI CI ENCY VI RUS
BACKGROUND OF THE INVENTION 5 Field of the Invention This invention relates
to v%ﬁﬁines for stinulalig& i mmune responses in 10 human and ot her hosts;
and, < pSFETEGIVAFCINE AGAENSS HUYAN SUHRIBPEFIRIENGY MERYS t hat  express

het er ol ogous anti gens of human i mmunodeficiency virus (HV) in a host and
elicit imune response to H V infection. Background of the Invention 15

Cur ren?” t éA88r s for devel opi ng vaccines are |argely based on the

concept of using denatured virus or purified viral proteins nmade from
bacteria. These types, of vaccines may be effective for only alimted
nunr@e®of Us 08f¥8813%us agents, and the protection ratesare |imited. For

Viruges, thajp-§0284 ai n menbrane (envel ope) glycoproteins (GPs), 20 including

the Ebola virus and the HV virus, use of denatured virus or purified
viral proteins often does not work satisfactorily. There nay be several
-re S ' First, the GPs of these viruses are sensitive to the
dengﬁﬂgiﬁa ?%%Zg%?%s so that the epitopes of the proteins. are altered by
t he <dBkrat AOLAAH-0Hr ocess. Second, the sugar noieties of the GPs are
important antigenic 25 determ nants for neutralizing antibodies. In
conparison, proteins made in bacteria are not properly glycosylated and
can<i¥l-d usnt@yospmenhat different structures that can have antigenecities
diffggent figgl hose of the natural viral proteins. Further, many vaccines
t hatTdre 4995ed™ attenuated or denatured virus provide a weak inmune
response to poorly inmmunogenic antigens. In 30 addition, the vaccine
preparations frequently offer only limted protection, not |I|ife-Ilong
i (¥y;§s desired. Qther, vaccine approaches express antigens by plasmni ds
directly .injected into the body, the so-called naked DNA" or DNA vacci ne
technaol ogy, These nethods involve the deliberate introduction of a DNA .
g%FWVFﬁdegy°aﬁLéntigen-coding gene by transfecting cells with the
plasmid in vivo. The plasmd expresses the antigen that causes an inmmune
response. The inmmune 11 1 2 May 2006 WD .03/038057 PCT/ US02/ 35112 response

 stiM#atdd by DNA vaccine can be very inefficient, presumably due to |ow

| eveglig,. of; uptake of the plasmid and |ow | evel s of antigen expression in
the cells. DNA vaccines are also characterized by an extrenely short
antt4én P¥&pression period due to vector degradation. In addition, DNA
vacgjipes ;gie @ fdLfficult and costly to produce in |arge amunts. -

‘Replication-conpetent, |ive vaccinia viruses have also been nodified for

expression of the genes for hepatitis B (HBV), human inmunodefici ency ,
virg§agH5V), influenza and malaria antigens. In sone instances, though, the
I Mithectcesponse of reconbi nant vaccines is often of limt nature and 10
magni tude. Thus, for exanple, while peripheral inmmunization with vaccinia

i nfl gnz reconbi nants provi des good protection against |ower respiratory

<2#>.g . . . LS . h . h

trac infections, it fails to induce imunity in the upper respiratory
trali> Ch the other hand, peripheral immunization wth reconbinant

vac h es_may prove ineffective when |ocal rather than systemc immunity is
r equi ed™As in, for 15 exanpl e, the gastro-intestinal tract. Vaccination

W td213secedatrh RARds vacci ni a virus expressing Ebola virus GP has been

attenpted to confer partial protection in guinea pigs. Glligan, K J., et

al ., Vaccines, 97:87-92 (1-997). Vaccination Wth DNA constructs expressing
ei ther GP or nucl eocapsid protein (NP) protects mice fromlethal challenge

with 20 Ebola virus. Vanderzanden, L., etal., Virology, 246(1):134-44

(1998). However, each of these. approaches has its own set of linitations

that make them|ess then ideal rhoices for Ebola virus vaccinés in hunmans.
For exanple, vaccinia virus rapidly kills vector-infected cells.
Consequently, the vaccine -antigen is expressed for only a short tinme.
However, the nmjor limtation for 25 this type of approaches i's that the




3 2 May 2006 SUMMARY OF THE | NVENTI ON Genetic viral vaqcine§hgﬁgxﬁéovided.
These vaccines are designed to mmc natural infection of pathogenic
viruses wthout causing diseases that are naturally associated with the
pat hogeni i es in a host to be i munized, such as human donestic
aninalng%gM%@ﬁ r mammel s. The vaccines are reconbi ndS/BBHER viruses t hat
are replication deficient or inconpetent. The benign viruses may be
‘designed to express antigens froma wide variety of pathogens such as
viruses, bacteria and parasitésphand40isugds.nmay be used, to treat this wide
variety of viruses, bacteria, and parasites that naively express these
antigens. Infection of the benign virus causes host cells to express the
anti g&fs of the pathogenic virus and presents the antigen in its natura
conf 8Y#¥tY on and pathway as if the cell were infected by tRe pathogenic
virus, and induces a strong and long-lasting i mune response in the host.
Accokziiag ¥ 0 one aspect of the present invention, there is provided a
reconghpaqi adenovirus, conprising: an H'V sequence encoding a nmutated HV
anti gen. expression of the nutated HV antigen by the reconbi nant
adeneyizsusngl i citing an i nmune response directed against the HV antigen
in a st uggﬂ quection of the host by the reconbi nant adenovi rus. '
Accordifig Y6 AL 'heFIU88¢Fect of the present invention, there is provided a
reconmbi nant adenovirus, conprising: a first H 'V sequence encoding a first
H 'V anti gen, expression of which is wunder the transcriptional control of a
.firsﬁzaﬁ?onoter; and a second H V sequence encoding a second H V antigen,

- expressh Omo®friWNiRRA edi SingNdes the transcriptional control of a second

pronoter positioned in a different region than the first pronoter,
exprtmuggﬁ_of_the first and the second HV sequences eliciting an immune
response di rect ed against the first and the second HV anti$ens upon
i nfection of the host by the reconbinant virus. In one enbodi nent, a
recot@dPnait benign virus is provided for eliciting an inmune response in a
host_j,pf et ed by the virus. The reconbi nant virus conprises: an antigen
sequence heterologous to the benign virus that encodes a viral antigen
- from2d2pabogeni ¢ virus, expression of the viral antigen eliciting an
i muy re se& .. directed against the pathogenic virus and cells expressing
the‘%ﬁ?&légﬁgfgéﬁgin the 4 2 May 2006 host upon infection of the host by
t he reconbi nant virus; and an i.nmuno-stinmul ator sequence heterol ogous to
'the<g 8ign virus that encodes ani mruno-stinul ator whose expression in the
hosgagﬁh@ﬁces the i mmunogenicity of the viral antigen. The 7reconbinant
virus is replication-inconpetent and does not cause disease that is :
~associated wth the pathogenic virus in the host In a variation of the this
enbo F@%n , the reconbi nant ‘benign virus may be a replication-inconpetent
Vi r«@isuckh as adenovirus, adeno-associated virus, SV40 virus, retrovirus,
herpﬁivgi | ex virus or vaccinia virus. Preferably, the benign virus does
not “have ? pat hol ogi ¢ regi ons of the native progenitor of the benign
Vi r ug1Put arth R NSeldencé Nfectivity. In a preferred enbodi ment, the benign
virus is a replication-inconpetent adenovirus, nore preferably adenovirus
type 5. The heterol ogous anti gen sequence nay be positioned in the El, E3
~or E#g.egi on of the adenovirus. The imuno- stinulator sequence may be
positioned in the E4, E3 or El region of the adenovirus. 4a WO 03/ 038057 2
May <24%06 DNAGT wsbiFi &b RND editing waké ati on of the preferred embodi nent, the
het gs@),00pus antigen sequence and the irmuno-stimulator sequence are
poshigaaggd in the E 1, E3 or E4 region of the adenovirus, gaere the
het er ol ogous anti gen sequence and the inmuno-stinulator sequence are
expregsed; froma pronoter bicistronically 5 Via an internal ribosonmal entry
site or via a splicing donor-acceptor nechanism Expression of the Viral
ant¥g)dn & the i muno-stinmulator nmay be controlled by a pronoter
hor ©goys to the native progenitor of the reconbinant Virus.
Al ternatively, expression of the viral antigen may be controlled by a
- pronoter heterol ogous to the native progenitor of the 10 reconbi nant virus.
For exanple, the pronoter heterol ogous to the-native -- ---- progenitor of
the reconbi nant virus may be a eukaryotic pronoter such.-as insulin
pronoter, human cytonegal ovirus (CW) pronoter and its early pronoter,
sim an Virus SV40 pronoter, Rous sarcoma virus LTR pronoter/enhancer, the
~ chicken cytoplasni¢c P-actin promttzer, and inducible 15 pronoters such as
the tetracycline-inducible pronoter. The pathogenic virus may be any
pat hogeni c virus that causes pathogenic effects or disease in human or -
other animals. Thus, the reconbinant benign virus can be used as a vaccine




i nvention. The reconbinant virus al so expresses an innuno-sgjw%yéﬁdy’ to
~mmc 15 cytokine-rel easing response of a host cell upon viral” Infection
and further augnents the inmune response to the viral antigen co-expressed
fromth i nant virus. The inmuno-stinulator ma referably be a
cyt oki n&oﬁa&%@oﬁ%l es of cytokine include, but are not I%&Tﬁ%SPﬁ'é:ﬁ"tzo,
interleukin-2, interleukin-8, interleukin-12, 0- interferon, X-interferon,
y-interferon, granul ocyte colony 20 stinulating factor (G CSF), and
granul ocyt e- macr ophage col onycgmbhdribat. 676 . oftactor (G CSF). The vira
ant i gdi3>neporevirubul | -1 ength antigenic viral protein or a portion  of the
antigenic viral protein that contains the predom nant antigen; neutralizing
antigen, or epitope of the pathogenic virus. Alternatively, the viral
ant i g®8>2% contains the constant region of glycoproteins of at |east two
strafsusf the pathogenic virus. In avariation, the viral @ntigen may be a
nodi fied antigen that is nutated froma glycoprotein of the pathogenic
Vi ruszigsiclt that the Viral antigen is rendered non-functional as a viral
conponent but retains its antigenicity. 30 Such nodification of the viral
antiﬁ@ﬁ>iﬁcludes deletions in the proteolytic cleavage site of the
gl ycenaret @, and duplication's and rearrangenent of i nmunosuppressive
pepti.de regions, of the glycoprotein. In another enbodi nment, a reconbi nant
adentPr udTHdIg_df4988N€or  eliciting an i mune response in a host infected
by the virus. The reconbinant 35 virus conprises: an antigen sequence
.het erol ogous to adenovir s and encoding a viral antigen from a pathogenic
vi ru$2202xpression of the viral 6 2 May 2006 WD 03/ 038057 . PCT/ US02135112
ant i ges, ehb&iritddyaRdl Y NQ L esponse directed against the.viral antigen
upon infection of the host by the reconbi nant adenovirus. In a preferred
var i ¢#t%0on 7of the enbodi nent, the reconbinant virus is a
r epl {¥4¥S on- i nconpet ent adenovirus. In particular, the pathbgenic virus is
H'V, 5 including various types (e.g., HV-1 and H V-2), strains (e.g,
st r a¢210BH80 and pNL4-3:of H V-1), isolates, clades within a group of
isoL%@ S %ezg.; lade A, B C, D E F, and G of group Mof H V-1 isolates)
of HI'V." The viral antigen nmay be a 1)H V glycoprotein (or surface antigen)
such<2a8> HpNA envel ope protein Env, either full length wild type (gpl60),
trungﬁéed Engi Qplzg %nd‘gp41), or 10 nodified with insertions, deletions
or sttt £t %éﬁ %? ¥ structural protein Gag, either full length wild
type, nodified, or protease-processed products or fragnents in various
for Zhe;g., natural, secreted, or nenbrane bound forns of HV capsid
prot®°n% such as HV p24 and pl7; and 3) HV regulatory proteins such as-
- Tat ,<2¥8f , ohlebf maTFiRe kna 1&lifnRogieng to this variation, the HV antigen is-
an H 'V envel op protein encoded by a pol ynucl eotide selected fromthe group
, consﬁ%ﬁg@ of SEQ ID NGs: 14, 16, 20, 21, 22, 23, and 24. Jhe . -
pol yhucl eoti de may further encode H 'V regulatory proteins such as Tat,
Vif, Nef, and Rev. Also according to the variation, the HV antigen is a
nmodi 418 PV 20 envel ope: protein that includes multiclade variable |oops.
Prefgrabl y3 the nulticlade variable |oops are V3 | oops fromvarious cl ades
such as Gade A, B, C, D'E, F, and G of group Mof H V-1 isolates. The
nodif2léd PRV envel ope protein that includes multiclade variable |oops may
i ncl 3ge, t YOk £ V3 loops fromdifferent HMGQ ades, preferably V3
| oops encoded by 25 pol ynuci eotides sel ected fromthe group consisting of
. SEQ I D NGs: 25, 26, 27, 28, 29, 30, and 31. More preferably, the nodified
"H'V gigyel gpe protein that includes.multiclade variable |oops is encoded by
apol ynucl éoti de selected fromthe group consisting, of SEQ JD NOs: 32, 52,
and 4. Trpl s, Lawctar denngeu teu tsee Leardext iennteut Gilm MlavVTanti genis an H V ,
structural 30, pfotein.;:The H M9tructural prot®in maybe a full Iength
w ld-type Gag encoded by SEQ ID NO 17, or a proteolytic fragnent of Gag
suclrspsPhalvdt2der péw/ and - p24.- The fragnment pl7/24 may be in natural form
and encoded b¥0 SEQ ID NGO 34, in secreted formand encoded bySEQ I D NO.
34, or in nmenbrane bound form and-encoded by. SEQ I D NO. 36. The fragnent.
pl7 may be in 35 natural form and encoded by SEQ ID, NO - 40, in secreted
- formand encoded by SEQ ID NO 41, or in menbrane bound form and encoded
by SEQID NO 42. 7 -2 May 2006 WD 03/038057 PCT/1JS02/35112 Sinmilarly, p24
" may be in natural formand encoded by SEQ ID NO. 46,-in secreted formand

~~ encoded by SEQ ID NO 47, or in #®Bnbrane bound form and encoded by SEQ ID

- NO 48. The reconbinant virus may further conprise a pol ynucl eotide :
~.encoding 5 an HV protease Pl such as SEQ ID NO 56, expression of which

- facilitates. proteolytic process?ng of Gag expressed fromthe same




The reconbi nant virus may preferably be replication;inconpegﬁﬁgygmﬁinot
~cause malignancy in the host naturally associated with pathogenic virus.
According to the enbodi nent, the reconbinant virus may be any virus,
preferaq*qi%ﬁgg%cation-inconpetent adenovi rus, adeno-associated virus, SV40
5 virus,"Y&P8 rus, herpes sinplex virus or vaccini #PEES Bhe peni gn
virus may also preferably have the pathol ogic regions of the native
progenitor of the benign virus deleted but retain its infectivity. Al so
according to the enbodi ment, téwhpt.dé&isT2S.tef the antigen sequences may be
mul tipig cmpi es of the sane antigen seéquence or nultiple 10 antigen
sequences that differ fromeach another. In a variation of the enbodi nent,
at | «a%% t3w of the plurality of the antigen sequences are expressed from
a proppiergghicistronically via an internal ribosomal entry site or via a
splicing dBnor-acceptor mechani sm Optionally, at |east two of the

pl ur akl3y ebbila hérwsnt i gen sequences are 15 expressed froma pronoter to
produce a fusion protein. Al so according to the enbodi nment, the viral
‘genone further conprises at |east one pronoter heterol ogous to the native
pr oge#ot-orloof the reconmbi nant virus that controls the expression of at

| east t @ the plurality of the antigen sequences. Exanples of the
pronéf%ﬁg%g %fS?@ﬁSus to the native progenitor of 20 the recomnbi nant virus
i nclude, but are not limted to, insulin pronmoter, CW pronoter and its
early_prompter, SV4Opronoter, retrovirus LTR pronoter/enhancer,. the
‘chicﬁéﬁ? } cytoplasm cf3-actin pronoter, and inducible pronoters such as
“tetragmel igne-i nduci bl e pronoter. Al so according to the enbodi nent, the
plurality of antigen sequences ,25 nay be a conbination of antigens from
at | 8d€t PRb strains of the pathogenic virus. Optionally, the plurality of
antiggg>Sﬂﬂ“@nﬁﬁﬁn&ﬁyhﬁeﬁquﬁQEn&kkQp of antigens fromat |east two
~different pathogenic viruses. For exanple, the plurality of antigen
sequences may be a conbination of antigens fromH V-1, 30 H V-2, herpes

si mplgys. vipfus type 1, herpes sinplex virus type 2, Ebola virus, Marburg
virus, Arbovirus (a group of viruses carried by nosquitoes that cause
enciﬂﬂaﬂut b, ARl | ow fever, and dengue), and. hepatitis A, B, C -D, and E
viruses. In a variation of the enbodi nent, the reconbinant virus may
further 35 conprise one or nore inmuno-stinulator sequences that are

het es3Pogdis to the benign virus and encodes an i nmuno-sti nul at or whose
exprgﬁiio inthe 9 2 May 2006 WO 03/ 038057 PCT/ US02/ 35112 host enhances

t he 1 mrunogeni citybf the viral antigen. For exanple, the inmmuno-stinmulator
may <232:a oNA oki ne. Exanples of the cytokine include, but are not limted: -
t0’<&?5?rLﬁH¥hﬁ'f’ interleukin-4, interleukin-12, O- interferon, X-

- interféron, y- fit eFFEY6R, G csF, and GW. CSF. 5 According to the variation,
- the one or nore inmmuno-stinulator sequences may be nultiple copies of the
sarme .| no-stimul ator sequence or nultiple inmuno-stinulator sequences

_thafﬂggy?er fromeach other. Optionally, at |east tw of the

i MMy2R3:St DNAUbRGRE sseguences may be expressed from a pronoter
multicistronically via an internal ribosomal entry site 10 or via a

. spli E nor - acceptor nechanism Alternatively, at |east two of the

o o-st1nul ator sequences nmay be expressed from a pronnt@r to forma
fusion protein. The present invention also provides genetic vaccines that

el i ##%st¥ong and |1 ong-1asting inmune response to pathogenic bacteria. In
one Ap.empodi nent, a reconbinant virus is provided as a genetic bacteria
vaccine for eliciting an i nmune response in a host .infected by the
recoRbPnaffT virus. The reconbinant virus conprises: a plurality of antigen
seqqgﬂgeqwggﬁgqgﬂgﬁggﬁago the reconbinant virus, each encoding a bacteria
antigen froma pathogenic bacteria, expression of the plurality of the
bacterial antigen sequences eliciting 20 an inmune response directed

agai, t he bacterial antigen and cells expressing the bacterial antigen in

t he host upon infection of the host by the reconbinant virus. The _ -
‘reconbi nant virus may preferably be replication- inconpetent and not cause
mal i gnancy naturally associated wth the pathogenic bacteria in the host.
25 The pat hogenic bacteria may be any pathogenic bacteria that causes

pat hogenic effects or diseases in a host, 'such as bacillus tubercul oses,
bacillus anthraces (causing vegetative anthrax), and spirochete Borrelia
"burgdorferi that causes the Lyne4® sease in animals. The plurality of
antigen sequences nmay encode |lethal factors, protective antigen, edema -
factors of the 30 pathogenic bacteria, or conbinations thereof. The present

i nvention al so provides vacci nes against parasites that elicit strong and -




immunity of a host with the recombinant viruses described abawg 2dos one
enbodi ment, the nethod conprises: admnistering to the host a Tecombinant
virus in an ampunt effective to induce an inmune response. The 30 in the
r ecomnbi LI.US conprises: an antigen sequence heterol ogous to the
reconbiﬁ@QFM%hPﬂs that encodes a viral antigen froma& %ﬁﬁéﬁic Vi rus,
expression of the viral antigen eliciting an i mmune response directed
agai nst the viral antigen an qgll exn es ing the viral antigen in the
host RON g4 Ngetion of the &8k Byﬁ? ég mbi nant virus; and an
i muno-sti nmul ator 35 sequence heterologous to the benign virus that encodes
an i vAf0no-18ti nul ator whose expression, in the host enhances the
gggﬂ%ﬁg}y of the "viral 11 2 May 2006 WD 03/035057 PCT/ 1TS02/ 35112

antlg recombi nant virus nmay preferably be replication-inconpetent
and not cause malignancy naturally associated with the pat hogenic virus in
t he The reconbi nant virus may be adm nistered to the host Via any 5
pharnaceuglcally acceptabl e route of administration. The reconbi hant virus
may 4?2a1adAdifvi stered to the host via a route of intramuscul ar,
_intpgﬁ&acBQ?I subcut aneous, intranasal, intradermal, intramucosally,

rect and parental admnistration. In another enbodi nent, a nethod
i S pizass defriffociatrseammicag the 10 i mmunity of a host to a pathogenic virus
with nultiple antigens. The nethod conprises: admnistering to the host a
reconbi nant virus in an anount effective to induce an inmune response. The
‘recafypphant virus conprises: a plurality of antigen seqguences
~het erol ogousto the benign virus, each encoding a viral antigen froma

pat Hfgg&ni E™YTF Y8 expression of the plurality of the 15 antigen sequences
‘el i cighhsNgz4 an i mmune response directed against the viral antigen and cells
exprgassicugea hepavigcay w@hstcgert tirapasth@ytoepace tagcegdatan of60t he host by the

reconbi nant virus. The re inan iru eferably b

oo RRRRte Vadaliuond O cESRET RORR a0t 'R ESIGERRS Y PO, oci ated with
~ t he gaagdang@niygaayidays dtmaatahagdwsgttaccaet (ﬂgttam@ﬂal yaaabtyrty ecorddi nant virus nmay
further coqﬁrlse one o I-nmmuno-sti mul at or se uencesﬁﬁpterologous to

t he GFEEBHH NSRS RS CPT‘?&F“%WHE@&WF%W@ 2999031988 or Whose expression

in tgagodaasdy eqhgnees debercaddintpgaficeicayc@btitheccthtabaantgen. In, yet
anot her enbodi mrent, a nethod is Er ovi ded for enhanci ng the 25 imunity of
n

a h&SPITRRIR BHCAHIARITICIACFIAY PRRAREAIRG AMAARITATTRERYRBE nant®Oi ral  vacci nes

(Or a¥tda4a@) gcabtddctPtgrdoReartbagtantcarh gHeQTadiRY aft@hEthagli f fapent antigens,
i n"each reconbi nant virus. The nultiple reconbi nant viruses nay be

adnifitepgRtaddatagringrt FAREYATAY /Ftastagpe wpadeagipg: fagrgesee Th8Onmet hod
COMRbigagBgaadfitbaathe ch cEthag ﬁgg@g fkgbatdgias@rge 30sqpeconbi nant

viruses in an anount effective ?o 'nduce an I'mfune réesponse. The first

| r ecGRENTABINT YHTBRLIAEG HHFAIECEA EAPARATET Y ORI IRAICE ALY ol ofBus to the first
rec Al that.encqde r@le n pagdaogeni c virus,,
exp?g&s qggﬁa?g 519 ? anﬁggitﬁ%a?& ?t ??\d&%%%l Jt%%(;&c?%spgéne'?e directed

agaamacagaeggmaaaatastt@egﬁcan@cachw éﬂmsa:;ian@mcmcm rad20antigen in the

h 5 , Th d
FcSanRa a6t nfaceiladbleend chtRobBR IR0 Lord hot or ol ogous o
t he tagraongait ngnatgapga? aWcmata\Mymti)BM‘Ea@@TMdW%llzsm rus that :
erOQ0RSa AL {UNRCRL LM ALA SHOsR PN BLERIAN 18 LN hostagoenhances 1t he

0g€eni Ci ViT P ackayt seconémoreconblnant
Vir HERBagimY qyg@dgaaajahyadtggzrgapdaggaagalgmmaaman@et antt@ada not9e0ause a

mal i gnancy nat ural | associ at ed th the pathogenic. virus..in the host. 5
e ST AR (e, BT Eo THEMRLTS C e AT BEb b virus. ey be
anythﬁat@mvagﬁtatgmahtaQSagceMvac@itymaammetmtcaegdemovlosos adeno- ‘
associ ated virus virus, retrovirus, hengﬁs 5|g£Iex virus, Al pha

Vi rﬁ?caméz‘if@fcéﬁ \/Il'%c'gr’féeaﬁﬁéﬁtﬁ% CRIPERTTAY TAFICETBY vat®Pni a vi rus.

- Opt cajattvyc ﬁ@i&a&ﬁetéﬁa@lﬁatﬁr@a@memtgmeﬁghr&m?mwseﬁzw&y be 10
~ replication-inconpetent adenovirus. Al so optional one of the first and

~second reconbi nant viruses may be reconbi nant adenQV|rus and the other may
be reconbi nant AAV, SV40 virus, retrovirus, -herpes sinplex virus, Al pha
virus, Venezuel an Equi ne Encephalitis (VEE) virus or vaccinia virus. In yet
anot her enbodi nent, a nmethod is provided for enhancing the 15 imunity of a
host to a pathogen. The nethod conprises: administering to the- host a
“reconbi nant virus and one or nor&” mmuno-stinulators. The reconbi nant
virus may be any of .the reconbinant viruses described above. In o
particul ar, the reconbinant virus conprises one or nore antigen sequences
het er ol ogous to the reconbinant virus that- encode one or nore antigens from




|
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encodes the sane or different antigen(s) as that (or those) by t he
15 reconbi nant virus. The plasm d vector is preferably a eu%ar& I'c plasmd
expressi on vector that expresses the antigen(s) upon transfection of the
cells i %ﬂﬁ&gpst Al so according to any of the above enbodi ments of the
met hods, met hod may further conprise: admi nistefhg%StHe host a
second reconbinant 20 virus to boost the i mune response and/or to

m ninmze neutralizing effects of the host's inmune systemon the

reconbi nant viruses.. Optionakehpharidae.sesamd reconbi nant virus conprises a
sec dridteastiqentacsanyl eIraeatiopenit taggecagn cagsatdagen ca&fagcu'gs dilg0erent from the

acm S 8 e P TIRAR AR Rt UFcadct e acdBEARD) . Ccoand anti gen

sequeamceatcedmmdag @amc@z& twtagmatmattmmasgameaacencmm by the first

of REeshD RbRn.cora e, aftonb S B m Bl Cn il Do e i or e

typ@aa)iaaa&gg gmacgy@;paraaglcachtt gm&wagttagmdawl,tgg‘aataaexanmi;- the, first
antlg bei ng_a surface protein and second antlgﬁn bei ng %l?core protein of

t he “ShH2eRF? BT PPRYAER12ABEIABY ACAAN 89 FRR APy 26 &Y of 1% above

enbadadgeais ofcagbgiajabodgaad hagtamthoﬂgﬂﬁyaafmtgﬂggﬁgg@wnnez@e adm ni stering
to the host a viral vector prior to, concurrently pgst t he

adnPAFEFSES GTPTBRE AR ACBFIACHE SHGVRItaRTGTTREART BﬁtaFﬁTé?g? ecoffi¥i nant virus to

m n'g@h@@aé@“éf@hé@a@th@ééa@%iasgﬁacédﬁﬁt hQséctecdambgHagasiust €1r4035 on the
reconbi nant virus. Prefera the viral vector is adm ni stered-post the

admeAF PR Rt WCB'thﬂﬁlé:aﬂ%a@SF?& PBRERROGRRF (8atgrpgcet fEGAteRIss W93/ 038057
PCTIgbiS0et Bl dwt tEf cY i dadhtri €t ctH@étP%aHh%a&ﬁt l{;d’t‘ﬁgﬁ{a‘wenﬁﬁéf the -

reconbl nant virus. For exanple, the viral vector may be the w | dtype

ade 6% a0t §RFEIBALATEFA0GHEYr gaggaggaga rtémg%amttwagae i 8928 genetically

modigty ﬁ‘ﬂtﬁqf’taa%ﬂg%'%'t!a andACrifali@ary %gb%’t?%?’ceﬁt%cé;légow hgloype of or a

genetl call virus that is type of the
r ec@htﬂgna&ﬂg 30togacagGIYagaeRI|IPYaSCAQYIRg ReTIRTRIqTATRITYEAtEs nBBA0be a genetically

nodi 5 8 i o] r a genetically

mod?? @JC& t@ger%ga&agﬁ\?qu a%’dg @Jrg(c):%@cg:s? fajﬁl%rcg%]ﬁ% glgg%f%agorgeoganpl e, serotype

1- 4 coagaBa®rt. aﬂtgtamgn@u:egtgtmt agcaydaena setg:itgmsgaﬁastgaggar epliagdnd/ or cl assified

| at er thin th t he inventi Ag optionally, the
n virus. For - -

ex amg@c&gtggla&atgamni)laagmtcaacragxltcrﬁtgb%e gatiggg%ttAlv ﬂga:glaggamdza‘&oedAd tS wher eas

viral vector is a,genetica nodifie retrovirus,
by Bt e ShbRs Bt iiee iektas TR e SaraR eireina s Hieohal 115 (ViE)

Vi I gat@kggaa Ciiati®ayd I‘tg@atggm gggaaigagaeahﬂraamy: €icabRychot 24ooorrpr| se a
het er ol ogou antljgen sequence. Preferablé the viral vector conpri se

8t SATEIGHIE A CPUCIPIR 2AURETER CRePRR R ?“r58mthe anti gen
seqa@;&aetagarfaaeﬁbggya bheto e HitBpittad chticath SygeRfggnal pspo the viral

vector maybe hirreri ¢ vector nodified O based on the native progenitor

of - {*T?é:aﬁ%aéﬁrﬂ’ﬁtﬁaéﬁﬁtﬂlﬂi‘%ag%ﬂc&%ﬂ?%tt'?afag"%‘ﬁé IGYAES96E pré&§ni tor of the

- r ecofii P@t d@téé&‘iagas gRERBAGY MdsRattiRE: BrtatB@r¥i faghcde@Ed OT 264fmY b€ a chineric

adenovi rus type 5 with certain regions of the backbone changed fromtype 5
to FFREARTEHCE @EWF‘P&; IREGPetE FPgARtagT a9239aRAE 9920803038 0¢APBes. . For

| exaMgggactaﬁ'eatt:kﬁ%Ega lﬁﬁ%@gaa%@ altec Q%c; @Ngﬁrbata@é&éb@ 38025 backbone of

adenovirus type , e repl ace e corresponding region(s) of the
bactdsgnetotg mememm;gcmt dwymagtmacmwasxmaamas@a op#828nal ly, the

and S RES Nov@ioae A aR] aRRE~ s ARieipncd6 HECLART A DO S Tom

t hoaakrggedacrmmoota Azgattagty u:ggtt&@cfﬁhgctm&twdsacdgsuartag)ed?.%bove may be used

e R REA B et FoRE e s BnoRac S05Br reR.aobfSian® 208D { nwent s on

rraycjmat&nacelthgﬂgaétpr tmhydmct |tggaaaggati heugamualmtggmggmse?:%ov%en provi ded

rophyl ctlcall reco virus i s provided in ance of any :

D OSSR bt S PR e s PR B ot (RRP RN D 36 vitue Derves
to prevent or aneliorate any subsequent infection or disease. Wen
provi dedt herapeutically, the reconbinant virus is provided at (or after) 15
2 May 2006 the onset of a synptom of infection or disease. Thus, the
present invention nay be provided either prior to the anticipated exposure
to a di sease-causing agent or af&®r the initiation and/or progression of
the infection or disease. It is noted that the innovative approaches of the
present invention may al so be enployed in construction of cancer vaccines.

: - For exanpl e, sequences enc'opli ng tunor- specific antigens may substitute the




reconmbi nant adenovirus of the present invention in the__rranu&zik&:ah).gq%sof a
medi canent in conbination with an i nmuno-stinulator for usé 11 @lrciting
an i mmune response to a pathogen. According to another aspect of the

pr esent W&H%%Js?”’ there is provided use of a first reconbinant adenovirus
conprising a frrst HV sequence encoding a first nut HSFHFHF Yntigen in

t he manufacture of a nedicanent in conbination with a second reconbi nant
adenovirus of different serotype than that of the first reconbinant .
adenovirus, and conprising a Senpbae /AP T256uence encodi ng a second HIV
ant i, u i IeGhdd i ne response to a pat en. According
to agggtﬁfggéagsiagg¥ébg tgﬁgédﬁrggcggﬁitlc?%enti on, there is pr ov?@gd use of a
first Lec nbi nant adenovirus conprising a first antigen sequence

het eFdtBgotls to native adenovirus and encoding a first viral antigen from
t he kp11st 398t hogenic virus in the manufacture of a nedicanent in

conbi pation with a second reconbi nant adenovirus conprising a second

ant i §ett>sdflence het erol ogous to native adenovirus and encodi ng a second
Vi r akzmat igeirici{108geesqnd pat hogenic virus for enhancing imunity of a
host to infection of a first and second pathogenic virus. It should be
noted that nodifications and changes can be nade in the DNA sequence of
any girot.he above-descri bed antigens and i mmuno 16a WO 03/038057 2 May 2006
PCTI USO2[ 35112 stinulators included i.n the reconbinant Virus and still

mai nt&Sh MadittipdAat2 equi val ence of the nutant. For exanple, wildtype
codopgpf 0ryst he above- described antigens can be replaced Wth codons that
are praeterctedabieatfie HQ2hgtah® REICEFUN)ZREatBr YcagdRrddMaN. ggfhe resul ting
mutants fall within the scope of 5 the present invention. BRI EF
DESCHITETI9ERF GRCAHECaE| TR BT GGHIECacA- BrcaytdcRUStactteasan ed2thpl e of how'to
consttcdsdaaly G8NREEGHc dRa¥AG6 @%a&fcaééaect@t;@&%fﬂé 55%9?{&0”- 1ggoure 1A
illustrates an exanple of a shuttle vector p - AR I'gen “carrying multiple
ant i ehIFeHe 8a3EFACA S29AREGS§ah artcaneRoamtiggesacat whiaghtaan ba40 expressed from
a CNMhkgcdeh 61 Leal L I Cl -acceptor mechani sm at
t he SDgandé%ﬁaégcﬁeHgg a%rg{: I Sﬁéraé&llt\%&tlgﬁl ﬁgﬁéag%gggag%}gé%ﬁpl e%q a shuttle
vecti§itogaar gyachriatbstageenanyd agapaditic plasttaagsokcygoganes 3éch as | L-2, | NF,

and Jokes - Whi e froma I ro er .

bi cias?{t?%ﬁ?fcglg?cfawgggﬁg?%tg%ngﬁ?&fgfr‘@ggg%ﬁ?aa & F%ﬂ%gl RrErgztoand a splicing
~dondvaHAEeE ertopesshaasrnadtgt herabbBrcap habdyaspdeestaccPértli gusgy 1 C il lustrates
an o r i,ng a genetic Vaccine by [!gating %M h an
ade%ﬁg%cbg%}g%%gémttg%ﬂécg?r agnent that is derived from t#8 shuttle vector
pLAd,Antigen and contains nultiple antigen genes and a fragnent that is .
der ity f%bm the shuttle vector pRAd.Cytokines and contains multiple

cyt qbgne mgpes. 25 Figure 2 illustrates the wild-type GP gene, Wich

. encodes the two fornms of glycoproteins (sGP and GP), contains a RNA

edi fPHg tjnal that results in un-edited and edited nRNAs. The sGP is
synithesi 264 £04M ahudhze €dited TRNA and the GP is synthesized froman
edited mRNA (having an insertion in one of the seven urldines). Figure 2
al so depicts the nodifications 30 nade to the RNA to prevent the synthesis
of s&f3. The RNA editing site is nodified fromUUU UUW U to UUC UUC UU
This nodification renoves the ‘editing signal and results in the nRNA
codr#¥g>ombgiflied Enhe GP. Figure 3. illustrates the nodification of the

i mwy%ug%r essive peptide (IS) located in GP2. Fi gurg gAI shows .t]tne \r/]vl I'dS
typ cackh S j ) ] el.etion of the |
peptae I S*S??géﬁ%m the IS 1?&?*)&*%8%&"@@9@@79%%57 BT Uso2/ 35112
peptq9gecachh @Rt GCEtagpaa ot tgaty atseataaed ctarpbdagatakdgtobbbr evitaoi ons: FP, Fusi on
pepiddes athdGILARs LV, opt. i de; Iransnenbr an omai n. Figures
4A éadr? %icé{?laféjstrat e@%ﬁ%@fﬁ?@ggé%dE%ac():@:{!raéléttgg craE%aonbi%'ﬁgnt adenovi ral
vecdddgctagdaq catatertac agaggiacet agaitnsggobbaicacarge usgtgtacdd gurzas 4A il lustrates

, j h f Ebal i
 antiaaected Be A Y S ot Ml T A L. W0and |1 4 gene.

Figure 4B illustrates the construction of a reconbinant adenoviral vector
by l'igating an adenoviral backbone with a fragnment that is derived from 10
the.shuttle vector pLAd/ EBO-GP and contains the GP gene and a fragnent that
is derived fromthe shuttle vector pRAdIL2,4 and contains IL-2 and IL-4
genes. Figure 5 illustrates a conplex adenoviral vector as an exanpl e of
“the genetic vaccine of the pres#® invention.. The Ebola viral GP gene is
15 expressed by a CWie pronoter in the El region. The GP gene is followed
by INF-y and GV CSF which are expressed by two | RES sequences. This
configuration allows for the expression of three proteins froma single




10 week 10 post-imuni zation w th Ad-3C/ EmMACAT99-G Figure %3@ s%%%s

relative titers of antibody against HV Gag in mice in week M%

~post -i muni zati on/ week 3 post-boost wi th Ad-3C/ EMACAT99-G  Figure 14A
shows r ey bde 09; t he granzyme A assays for serie 1 mce at week 4, 6, 8
ost-i muniZatron and week 1211, 13/2, 14/ 3 (pri me/ bdSIHYPHELL. 15
secondary inoculation with Ad.3C env.gag. Figure 14B shows the results of
the granzyne A assays for serie 2 mce at week 2, 4, 6, 8

post -i muni zation wi'th Ad. BC.-WhagangO.F'r ute: 15A shows the ELISPOT results
for 3378FHGR PTG RYICRIORY LatatpaRta guytatqgsa ttopRdgfetoodowith

 Ad. 33gRaMgY8 Gaa el QUE@CIEB Jronttheagish {tggdébia% fogyghe four mce in
serie 1 at week 1312 post-prinme/boost with Ad.3C env.rev.gag. Figure 16A

i |1 UBRETa8E2 £CaHAPTA% tAcE8% 02 FIERKaptop, fYaaagyagy raatasgmaad | udB® ates a shuttle
vect gjctbRAda GREGubi afcat ' veghor |

: pRAdg%?FG- c?n/- EA%ATSOOd-CG aﬁazjsc;aﬁ?e{é;lbj#dés% %Eﬁ%f:ﬁst??ﬁtgt&a sﬁ& tle vector
pLAdta@2aqtig 3t@tapBaqq palagatapt YasraACaat Yerapasgtd rgapRAULEE01AGPN99. T. R- G Fi gure

19A {ddaHstchatiese1d sy t - , AT. T. R . Figure 19B
il ustcr at es&a shufﬁae%éég%t\érgg6%%%9%6?@6%%@?&%%% eca}o i IJG ustrates a

shut ¥4tEgROSEE $HIGHEEtEROBaTiCRR MaatBBati gmagactt idahwygbaat es 720 shuttl e vect or
pLAd; ' i r vect or. pt Ad-E' AC AT300. T.

Fi gSgrggq%th\% Iciagéstg?%a?eggcgbésaﬁg%Etlgggc\%g% o?ﬁgﬁ%&gﬁr?ﬂ .g%aﬁ%guré 3B illustrates
a shaftchartge cgorkRapRAdcOREGoENYGagahfady MyyadR8H atihcO038@4%y PCT/ US02/ 35112

-~ Fig i)l S rocess for constructing.a nmulti-clade insert by
pr FEGlheks PR s RelleBE o Bract VRS AR BT BiGure 2

i 1| vsangicesa acavastaceaagasdaagt pkdditiroc220dgdaggacEiageyagagdA | béustrates a

shuttlt vect %r RAd- OQF61-14)17/ p24. Figure 27B illustrates a shuttle vector

pi A ) algg%iaasaécggga 'GH¢ B93FARIGAC| LOTARCRE tATEARAR| e 0%kt or

PRAckaGRifaapd dtadtdRa adaig@tiner A8chahtiadSddgai @St t§habidR VaesmEr
pRAd- O?FG-%?. Fi %;S::ae 28B il lustrates a shuttle vector pRAd-ORF6-pl 7sec.
10 ETLp

Fagaraet r $HCELCAG9% HEYURCECAY RAABRITARAGCTRIVLGS 1 7B Fi gure 29A
i 1] usicegdogsg agseavtdrhecnaetdtast REBAaERECredhatad tBlliG23B hbdgistrates a
shuttl e vector pRAd- ORF6-p24sec. Figure 29C1llustrates a shuttle vector
p RARPERFSCHD S8R9 T2CRA RR0BTRHAE BAGACLYRADr PPRBLAACHT GREBECTBE caMMX ruction of Ad
15 EwaocM3id RAHaP2ANBatkl g%,ﬁ-g k! Ss construction of
Ad- Emggzlcx\%m pl7MB. Fi ggéag:ugg;,&-_ |%ags%apg%%§6a€8?toggégbggof 1?:)%}nst ruction of.
Ad- GENFLRYShIERMAfA3at JRIptgiheee tomataita stagegasacts attaacadge v asklor

o Ad EARRe Bigseacl® fediecyry SEeathr (oobBbid) Budidll ol o

PRAGAIFHEIE pragt@afliratateardl adaotadtes arattvaidd ettaggdgun pRS0Ad- ORF6- G Pl .

coefectictd bumui At 0ol PRALERID PR RoddafB' 2HER, 257000 0 B

- seqUAACEIRSIC belitaggagc ragcagoeed hetatdddes Zaydgtcadti gamperghdg shaee® DNA sequence

encqgli i) T (BH10). 30 _Figure 41A sh DNA sequence
enc%?ﬁ%gt@%agg%&ﬁ&lqg%%Fégﬁ‘@(:@gcggcaﬁf gﬁg?%caﬂggg%‘@ﬁ%ggﬁﬁi ngg@ci d sequence of
t he atbddggtenegddagedtivt @ggcaabicgucatdidgs lvanscabivd §equsjyese enrpdi ng Env, and
full h Tat and Rev. Figure 43 shows, DNA sequence encodi ng EmAV1, 2 AC
. 19t (roPRe ¥ is oo baac B F ChogBrRss ThaoR gt 01008 Shows DNA
sequengramc ochitotpcEACadtdRdty cdtitgutag AvagiReysy EMtaseratengssoencodi ng EMAC N.
Figure 46 shows DNA sequence encodi ng Ef ACAT300. T.: Figure 47 shows DNA
seqUEHEE I Lo RS RRYacKTYs; fiooaotegy SnpdgatAtasedrdates1¥P V3 | oops of

G adeadycttva €acabicckr aartqaBghaGregthsHite aﬂ%gﬁmv‘iaa%cﬁﬁqume encoding a
S.

nodi fied Env incl udin nul ti-d ade V3 | oop i gure 49B shows amino acid

 seq@BHTATHICAAFAYTA? (ROICRUL EYFO02Rbt 9HEYtARRatgRaRARATIT adOV3 | oops. Figure
50A cegidesa taNCa8 8EHH 0GRt RREATI wg%alép%é%ﬂ:aagmt %g(?%hathlg{ m gpecreted form:
y. Fi g S

~ and nenbrane bound form respective ure ows am no aci d sequence
- of PYHPOWRG HIRETAgRI9aA ORIt 2096RA0RY ar traRfataAnakcatisrane2®@und form

I espe&dal¥yelcey j A S g@%ﬁ e L.Ng in natural

form sef(?rce%agééﬁ‘cg?%}%garfgég?én@gﬁ% oggﬁqu%%]agﬁg@ggé{]i ve é Figure 51B

shows am no acid sequence of pl7 in natural form 'secreted form and

menbr ane -bound form respectively. Figure 52A shows DNA sequence encodi ng

. P24 in natural form. 20 secreted form and nenbrane bound form
‘respectively. Figure 52B shows ami no acid sequence of p24 in natural form
- secreted form "and nenbrane boun®”f orm respectively. Fi'gure 53A shows DNA

sequence encoding a nodified Env including nulti-d ade V3-1oops, and Tat.

25 Figure 53B shows ami no atid sequence of a nmodified Env including

mul ti -G ade V3 | oops, and Tat. Figure 54A shows DNA sequence encodi ng a




clades. Figure 58 illustrates a shuttle vector pRAd-ORF6- Gag/ Pl - RT
59 illustrates a shuttle vector pRAd-ORF6-Gag-Pl-RT. 5 Fig ay¢06
illustrates a shuttle vector pRAd- ORF6- Gag/ Pol . Figure 61 illustrates a
shuttle‘@ctor RAd- ORF6- Gag-Pol. Figure 62 illustrates a right shuttle
vector p -B\H‘.’%‘?%S-Gm Fi gure 63 shows various enbodi SIS IENI neri ¢
vectors having the - individual domains of the Ad5 fiber regions substituted
with the corresponding 10 domains of Ad35 fiber region. 22 2 May 2006 WD
03/ 038057 PCTI US02/ 35112 DETAREDaDESTRTPTILEN OF THE | NVENTI ON The present

I nvenk O¥4 i CLl eytjcal compgsitions including
e e e A R Sreal WL L Shoae R Pecti on of &

wi de gtgge 7of pat hogeni ¢ viruses, bacteria and parasites. The genetic
_vacci® ale reconbi nant beni gn viruses that are replication deficient and
do netixaus@snal i gnancy in the host to be i mmuni zed. Vaccination using the
genet gf vacci nes of the present invention mmcs natural viral infection
in t Fat2t i ant i gen(s) expressed by the cell infected by 10 the genetic
vacCkpmsi sari BefaM ehukhcd he host, inmmune systemin’its natural

~conformation and by a "inside-out". mechanism as conpared with the
conventional "outside-in" approach of vaccination using denatured protein
.Or  VpagwsS as a vaccine. The reconbinant virus is capabl e of expressing

mul tiple pathogenic antigens, m mcking natural pathogen infection. In
par t kKeAdParrul L dengthtGagl e pat hogeni ¢ antigens such as a conbination of an HV
envelgp.pretein Env and structural protein Gag, either wldtype or nutant,
can becteoqabesseghooly §09ch 9@@&@@&%5@&@%&E‘g'ah&agaﬁot ogyy huneral

i mrune resgonse gLe., production of antibody fromB cells, helper T cells,
and 93h9PIaEER GATEFUBENR 3g9ccaggne danagdarasl piAtagatie spacasetdyy pa2eluci ng cyt ot oxic

T | yeanggecihe TafdghbiraZbhadhd @6t QdcGREE "f{a@h!:agg Hc&ibga?acam Lggns. Further,
t he pat hogenic antigen that is naturally e Bress as.an"Intracel | ul ar
pr ot ERHTERE BEAFEHRF FAYEARChHe tetaidgtast adatcasany atagegeraad baemd to the cel |
surf L j [ ' he_body' g.i mune system
feaceni S Racth, S ERETN BoabOgea achillol obatBra eyl :

In addition, the cell cte € | so rel ease
hi ghCACRYERAC ggcagytadki araggacher abagtitaggtheycmant nhaddtaggt he3gmt ur al response

of t bl W r o viral infection and yet .not causing
pat h%g%a?c of ?%?P %&%nae%%ac%g‘figg&%ﬂf%f a?céﬁ"’.‘gaﬁﬁlt CEARARIGT s &%ﬁl of pat hogeni c
Vi r 999t338Re RORGAAgAY raohOstcd gnenagamy SdaeATdraty) k6tikag&kl ONggd Mrune def ense

i ' d by the infected cell. Therefore, in & ,
e, Baredei I8l RoEPRELED p by Rat 46t BOIRRC30 Pk B "Sheep I n

vl feagciskotthysryiamn cmeginog. thatyigoalaanicaghn tigatayce quptrong | mmine
res causing. the detrinental effects that the pathogens
V\D'Uﬁgg?:tg:ﬁgdg: %%a%bﬁ%%(%?% ?ﬁ% FRAOGTRAHh A3P9RRFeAs Be09gRaatHe pP&sent i nvention

Fi gure

- can asgtagoagoyadmeactagedicactteagiaaidaberagf RoEMYRta hilageddaen Ofz¢t he pathogen

~response_in a host infecfed by the virus. e reco

. but S a. therageuti c agent to treat di seases associated--with the

| so
35 | ﬁ?%céﬁ n2HP9IRET Fat38a8aT. IPEakeCh JogakTest FaRtgotaR06 780CT/ US02/ 35112 I n
one gaatyratagetdcraceal€ Q@tdtghadal tabghéhod cliRYSHAC I of gé}l Ci$fohg an inmune
, A ant Vvirus conprises:

an ShtATgEIPAsEQaEIRERE RRtasTEIa8gdAg6caagca Racttcacrshoasataaaaa r us9tdnd encoding a
- Vi r akrgyatdagedyahi @Rt @ tBRFROLRN G eydal S ag@ﬁ‘t@’f;ﬁ?séﬁgtﬂjta& he ydral  antigen

eliciting an i nmune response ‘directed against the viral antigen and cells
expraé%féFgﬂggtarféaQﬁgﬂ‘éﬁ 2GARTAERE 3aatgateah ogcatgpene doabeadgron B20t he host by the
I ec gadichBadeh 4k : i =Skl e nce. het | ogous to the
T ecgnbiggdr?t Vi Q%bsia%aﬁg‘éité%g%d&%gg%ﬁpﬁkﬁggﬁ%u%ﬁ %’“}gcﬁ%osg&gxpr ession in
t he CFRISET98R HEABRE399h A tRMANTE (RENRaRigRsa gatdotaayi taakt@att gemmdoThe reconbi nant

10 WidgdSades & IceAl L] nd does not cause the malignancy
nat 0 S TR AR B PR SRR Ber e 100" nanot her
enhd¥ighesiea ogazgsetithiavangaanp rarsgiastyy gajadeghceaatittitksdy 2u@oci ne. for

el gidi ' inst multiple anti in_a host infected
by Db G et OTLOE SRR AORAREt BHisirdaat. Sacopdeny i B700f antigon 15

sequences heterol ogous to the benign virus, each encoding a different viral
- antigen fromone or nore pathogenic viruses, expression of the plurality of
the antigen sequences eliciting an i mmune response directed against the
viral antigens and cells expressing the viral antigen in the hest upon
-infection of the host by the reconbinant virus. . .The reconbi nant virus may

- preferably be 20 replication-incempetent and not cause the mali-gnancy that
i's naturally associated with the pathogenic virus(es) in the-host. The

vacci nes of the present invention can be used to i munize the host against
a wide variety and different strains of pathogenic viruses such as




15 reconbi nant virus, presents the viral antigen by an "insi -og&d‘a
mechani sm The viral antigen is expressed after infection

reconbinant virus in the host cells:. This better mmcs the natural

pr oduct resentation of the viral antigen. by the t hogeni ¢ virus.
By usi n'g\]r?o;m?ogﬁjq |Pcat| on inconpetent virus that is incHSdBIS gfféfuspr eading 20
beyond initially infected cells, the present invention dramatically reduces
the risk of side effects that. may potentlaIIy be generated by using
repligation- égﬂgﬁt (% ve \FRRRhaT. 740 RS dx vacci nes based on live
vaccifi a vrrug-€antc Feﬁpf%‘:&%c C?Pagf?f‘é‘cr?@'gfcc@‘é‘fa‘l Qaag\?rﬂﬁgéﬁ c&#% npose a hi gh

IeveItcmdgtstgge§§tagﬁgakh&chm'&:ccd:&dag@dﬁa@é@ﬁ@c@@iaﬂ YadaBgghatO §§g  death. 25
ared to the ap roach of using attenuated or inactive virus

v
as a%ﬁact& %r t‘%&cfﬁf)@@%ﬂ& hiE9RRRA PR SegERBE G CardaRi ne of4%%he. present
invention is much safer. Vaccination of a | arge popul ati on of people or
ani neR¥0>deHand. | arge anounts of vaccines. For virulent viruses such as
EboI 3oMs! Usy,and HIV, | arge-scal e production of attenuated orinactive virus
fr om he live virus can pose a great danger to the environment and
peopl<é12>v\/rRRThandI e the live vi rus The reconbi nant virus of the present
i nven n to exp I'tiple anti gen sequences
Si rrul%ia?'%eo‘ﬁ@gn 1?"?"81& h%‘eé"é ‘” if’pevggtor Thus, the reconbi nant vi rus may
encode nul ti pI e antigens fromthe sane strain of 35 pat hogenic virus, from
d|ffe£® % trains of the same pat hogeni GAruses, or 25, WO 03/038057 - 2 May
12006° S02/ 35112 fromdifferent antigens from different kind of
Vi r uses g1 pats arg alersepavaasidueser cinicty enabbessh heggdpci nes of the present
invehtion to be Wilized to i mukldze = agai nst a]broad spectrum of viruses
and other infectious agents. Since these nultiple antigen sequences are
feafGWQ@IH@AP?Qeﬁ%Q@br@@tGW LA Lgep®y. ot Re, sk of potential =
‘reconbi nati on20f these viral Zeguences to geserate g pat hogenic virus is
virtually elimnated. The genetic vaccine of the present invention also:
br ef pisablo/ vEKRRSS%a skRIG§ ATOWR! Gl Alg TN B Tl abgr, such as cyt okine.
In a naturdb process of “woral infectlon, ayirus-1nfected cells.display
viral antigens on their surface in the 10 context of the MAC-| receptor,
wh|I V. t [ al antigen-presenting
@"\A}g’?#’p??yﬁg“y%}ﬁ%sgeﬁ gsl%ﬁ 'gegs%lk |blﬁr 9{{3?@ IC\}IEE: receptors. In
response to viral infection, a full range: of cytokl nes and interferons are

I to the viral
or okl S WG by SN0 DURChet i £ bl 2o Cesponse Lo e vire

any new i nfection. In vaccinations using isolated protein vaccines, the

b ocBeDwafh R MRS AG Jfs A DG SR A e e S

~ cyt oki ne-rel easi ng response is absent or greatly di m ni shed. As a result,

litt [esp e i.s generated and few "nenory cells are produced
20 I(ﬁ dﬂﬁ’p%‘i] é@nAsD Sy gg] BF P4 ? $ Al cyt okine fromthe
reconbi nant virus of the present invention etfectively mmcs the natural

respons of t he host._ce o viral infection by resenting the antr gen on
the? ’t"f‘i'eﬂenﬂébﬁgpGé‘hd'ebr"dddﬂﬁrgnlfh ef®funt of
|mmno m) ating cytokinées. Wth the h | evel s of cytokine expressed

fromthe host cells 25 infected b t he genetic vaccine, the host inmmne
systPEmMRUINg 5y “st“rf‘kakfg Vab '—Y-?T(Ya tva gégrfdng-mesbomﬁe to vaccine, thereby
resultlng in a | onger stlng i mmuni t Addi tional Iy, although vacci nation
wth the genetic vaccine minmcs the natural viral infection of a _
patli &P (91VI‘4aUSI']et$Eg Nefc Blvensen t‘%@li- u|53l‘et51be¢iiygﬁlav'ﬂrms 30 thatdoes not
have he detrinment effects of t heé athogenic vi rt®. For exanpl e,
infection of a pathogenic virus such as HV, influenza virus and Ebol a

Vi r 880 1A% ASP dew ThitnatoL & p$y ehisivat GaY fadgtiesogint ke host, presunmably due
to the inmuno-s gresslng funct t6hs of the gl ycHpr ot ei ns of the virus.,

- According to the present invention, the viral antigen sequence 35 carried
by the genetic vaccine is preferred to have its pathogenic or inmmno 26 2
May 2006 WD 03/ 038057 PCT/ US02/ 35112 suppressing regions deleted: In a
sense, the genetic vaccine of the present invention behaves |like a "sheep
in wlfs.clothing”, presenting the viral antigen to. induce strong inmmune
~response and yet not causing detrinental effects on the host. 1. The

- Genetic Vaccines of the Present Wmyention The present invention is directed
to vacci.nes that mimc the features of a native pathogenic virus, but

wi thout eliciting i muno-suppression and pathogenicity, thus causing the
host to nount -an effectlve def ense, whi | e not 10 bei ng in any actual danger




5 system The antigen expressed by cells infected by adenovirus is
‘processed and displayed in the infected cells in a way tha® Mayi098

- pat hogen-infected cells. This phase is believed to be very inportant in
i nducing cellular imunity against infected cells, and is conpletely

| acki ng%&‘é’@@%venti onal = vacci nati on approaches ar @CRASBR/ISH3r t her, t he
reconbi nant adenovirus may 10 . infect dendritic cells which are very
potent antigen-presenting cells. Further, the,reconbinantadenovirus nmay

al so qarr)él\ggenes encodi n? immamhaeﬁharscrizggxt:ytoki nes to further boost
i murdi' et NEIP iRl bifeS ‘é%‘hﬁ%géﬁ'ﬂ Glyddn Fr;’ga GhyTiRat ural |y i nfect airway
and gut epitheltal cells in hdmans, and thergfore the vaccine may be

delivered through nasal spray or oral ingestion. 15 In addition, the

r econtB fdAtya deaRmer YA s %Ebe esedie Mg ame icdn Ghowdtd be safe because it

is replicati’on-inconpetent ™ "The heterol og anti gen sequence may be

positioned in the Et, E3 or E4 region of the adenovirus. The

i MuAes ﬁérﬁﬁ"Pa‘t"érms’eWeﬁﬁelhayw)éTy posiThi sRedhi neuhainEl , E3 or E4 regi on.

of the novirus. 20 |ff?a variation of%¥he preferred enbodinent, the

het er ol ogous antigen sequence and the inmuno-stinulator sequence are

posi Eg) el I 51y Herp Blet B® Agr AEﬂPrcegi*@m@fPrdi lval algrsvi rus, where the

het e ogous anti gen239equence and B2 i mmuno- sti mA48t or sequenceare

expressed froma pronoter bicistronically via an internal ribosomal entry

sitelty Tyr aya Aspliirgi Mg Tenosuachepsonsibysethani swy meee expression of the
viral anti gen.or t#e i mmuno-sti muP¥or may be c@hlbrolled by a promoter

“honol ogous to the. native progenitor of the reconbinant virus..

Al t emyraser @by Tht Iser e prigsisaspnief athe1veTakranyd gen ppgy be controlled by a

pronot er het e8P ogous to, the2bsnative progen2i®dr of the 30 reconbi nant

virus. For exanple, the pronoter heterol ogous to the native progenitor. of

the prcanbiaBamyr Wal Wsp ARYPHRETY® EHKENIY Dd GrPhPTRY@lG1FUCh as insulin

pronot er, RdWan cytonmegal o&80rus (CW).proagter-and its early pronoter,

siman virus SV40 pronoter, Rous sarcoma virus LTR  pronoter/enhancer, the

chi ckrns&y 6PPleas VAl ¢Ps aGhi FrpPiRMHreE1y ﬂﬂdl_émgétpggi &1p> Pronoters such as

the tet2¥tycline-induciasbe pronoter. 28® May 2006 03/ 038057

- PCT/ US02/ 35112 The pat hogenic virus may be any pathogenic virus that causes
pat hagem £ asf besth I €rlan Sf1.S , donestic animals or

ot he305mamal s. Tﬁﬁ%%&%%&gﬁioﬂﬁi h%ngﬁvé]raugaggﬂﬁggy%d as a vaccine for
protecting the host frominfection of the pathogenic virus. 5 1n a

var i gl ey i Lr y--he o) rains of human

[ rrrruﬁitgdg?i E%‘Qﬁl:@%}wggwfﬂf\{};@% %@ ﬂ}{'el{}il] H@ngi% R2. The viral anti gen
may be a HV glycoprotein (or surface antigen) such as H'V GP120 and GP41,
a S| oL€i R , | -protein)_ su s HV P24 protein, or other
HI Vcarge'léﬁl @%‘"‘o&f&j 6?95)1:9 é} E‘é{' sl}ﬁ%lt%rlgsmga“&t {ﬁrfG@n%%Riv A*bteins. 10 In anot her

~variation, the pathogenic virus may be influenza virus. The viral antigen

L. f I ' h i nfl HAl, HA2 d NA |
o e OB ORE VR SRR Tk hs® P S A SRR vl rus. The viral |

- antigen maybe an Ebol a gl ycoprotein or surface antigen such as Ebola 15.

GPI. 2:protein. Ln t another. variatiaqn, the pathogenic virus may be
hepaﬂel%[gg%c&sr%ss hkeuéﬂ' &2 %2’6&?’? tGng GAY iz H r HaohroEAS rus. The viral antigen
may be a surface antigen or. core protein of hepatitis A, B, C, Dor E
Vi rus. For .!exarrpl-e, the viral antigen nay be a surface antigen or core

© protgt i Repat A %533'-\’/? G UHAP 303 LYEHRY omafiu ﬁ&oati tis B. surface
antigen (SHBsAg) (also referred to ag t he 25, Aust P8 i a antigen), the

m ddl e erati tis B surface_antigen (||\/HBSA ) and the large hepatitis B

sur At & 18ret ged AseHBEAT)” G’Fhé"ﬂ/iG:‘l IMlardsh fBa betySlyl B be a - surface antigen
or core protein of hepatitis C Virus such as NS4§',5 NS4 and NS5 antigens..

In yet another variation, the pathogenic virus nmaybe a respiratory

syndyt iTap P\FP@(S@‘(YRS\X)S: GHoAreRpaele Ase thhe R8Y Glnredr Amti gen may be the
gl ycoprotein G protein) or fusion protéBR (F-protein) of RSV, for

whi ch the sequences are available from GenBank: In yet another variation,
‘t he pat hogeni ¢ virus nay be a herpes sinplex virus (HSV) such as HSV-1 and
HSV-2:: For exanple, the HSV viral antigen nmay be.the glycoprotein D.from
HSV 2: In yet another variation, the viral antigen may b6 a turnorantigen

or viral oncogene such as. E6 and E7 of human papilloma virus, or cellular
. oncogenes such as nutated ras onipb3. 29. 2 May 2006 WO-03/ 038057
PCTf[JS02/ 35112 It is noted that, other virus-associated proteins or ,
antigens are readily available to those of skill in the art. Selection of
the pathogenic virus and the viral antigen is not .a limting factor in




replication-inconpetent adeno-associated virus, SV40 virus |rus

her pes sinplex-virus or vaccinia virus. The benlgn Vi Fus nﬁﬁf @rably
have the pathol ogic regions of. the native progenitor of the benign virus
deleted but retains its infectivity to the host. 30 2 May 2006 WO

03/ 038030 B¥¥#¥%502/ 35112 Optional Iy, the recombi nant RETAFEYIHRI udes an

i mruno-stinul ator sequence heterol ogous to ‘the reconbi nant virus that
encodes an i nmuno- stimul ator whose expression in the host enhances the

i rmunogenicity of the viral &ﬂumgeﬂ4057mh¢xpresent i nvention al so provides
genet a d |l on I mune response to
pathéggéﬁgigggﬁith hﬂ k§82%£%JQSEQQrgPr8q§ |n t virus is provided as
a genetic bacteria vaCC|ne for eI|C|t|ng an i mmune response in a host

infe V. r&go an iLru ral_,genone of the reconbi nant

vi ru?%%@grﬁrég‘gu ?éorgh %\99 il §?1‘f ﬁrf1 JhE (ﬁ'g HEhet er ol ogous to the
reconbi nant virus, each encodlng a bacterlal antigen froma pat hogenic

bact » expressi on of he plurality of the bacterial antigen.. sequences
eli CI%E? %&” j‘ﬁg' 14 b%n%@pmsr@ %Jé'éipﬁ%t‘-et’ﬁé'rb%gt erial antigen and

ceIIs expressi ng the bacterlal antigen in the host on infection of the
st by the reconbi ngnt virus. The reconbinant virus may preferably be 15
repI it 'gt“f%ﬁer rt'@tﬂ;% ‘gﬁ{t‘“%"n‘&lsp RERt Sera8€% 64 mal i gnancy natural |y associ at ed
. with the pathogenlc bacteria in e host. The pat hogenic bacteria may be
‘any pathogenic bacteria that causes pathogenic effects or diseases in a
host <2¥ch®as baci|llus tubercul oses, bacillus anthracis, and spi rochete
‘Borrepiig bgagdorferi that causes the Lynme 20 disease in aninmals. The
plurality of antigen sequences nmay encode | ethal factors, protective
anti G&¥>, D¥8ema factors of the pathogenic bacteria, or conbination
t her gpfs. EP@”ﬁEﬁﬁeg&wb&%ﬁntlon al so provides parasites vaccines that elicit
strong and long-lasting inmne response to pathogenic parasites.' In one 25
enbodi nent, a reconbinant virus is provided as a parasite vaccine for
- eliciidopg an imune. response in a host infected by the benign virus. The
reconbl nant, virus conprises: a plurality of antigen sequences heterol ogous
to tﬁ€3>ré@¢ﬂhﬂm&nv1V0mwsystaamhmmmebding a parasitic antigen froma
pat hogeni Gq parasite, expression of the plurality of the 'parasitic
ant | g SG4 QRER%yOlg ek O BQ At FTTBG e § a%ﬁ?%@é%agt:ar ecteg, agai nst the
parasitic antigen and cells expressing t e par antlgen in the host
upond§atFEET 3RIAE9AReITIa22akY orbreagragcATotagant agagagstogThe'lk@conbi nant vi rus
may - p t causg nallgnancy
L B R e o o MR R TRt TA 2 hay
200GtWUBFQBB%'FQHttSC@W%&)Eﬂ@&&ﬂ@amcmb@@maﬁgmr asgie may be any
pat h A ogen ffe ts_or di ses in a host,
Clen e SR e P B B PRl & 3BT, H st omonas.
' Leuc@@ymzmmacanga@nn@haamtatéraxmh@&aratagﬁgcehora@fnasagdael shemni a,

Tryp. eria. The Iurallty of antigen
sequ@:‘ratgéagq%m?getﬁége&e %‘83&“ %t%?#gataga‘tattéwpr%taaﬁjt&% fns 830 the pat hogeni c
par a@aamaaaortagma@gtmaﬁat@magdtetmagaaﬂgagmgesgawtagﬁgyem| ongg@ so provi des
V|ralg&§§ §a$ﬁﬁg resent nulti antigens to the host to further

mne 2099 gagat gﬂa"cg%"tffé 9% 9<3icptE tand¢hduce strong and

I ong:{ttegggarsgttg"myamtrmmssc haadatte USg n?da@é&%cta%@a@@ typgs of the
pat hogeni c virus in the. host, In one e diment, a réconbinant virus is

pr oﬂggeccftg%gst%ga\?i??aép GRAERACARE THGEURIOE CATGRgat CTaMBFRS2 r e6fonse in a host

I'nf eghestabay bﬂeatfatartysm {gecacr e@e&gmt@@rgtaydcaea?g GOMREIRES: o Plurality of
antigen sequences hetero ogous to the reconbi nant virus, each encodi ng a

Vi r ACPURRT G AT TR FTEEIR6AEN PRATIT 2GS AtIH0aAGH atascaroTDf t FRS pI urality of

t he aaBidagay §ﬁ@ﬂ?&§&a§’cda§téﬂ a@ga&chme&aafféga@%g(a%rec against the
viral antigen and cells expressin he“vira enin e host upon

i nf é('ff"i‘a(?ﬁc%f C?Qﬁétﬁéétgtb?aﬂh@ FEEOHIILY Apgaargates ctaphaccap eco®d®i nant virus may
pr efg kYo b, C gnhancy naturally

_ assoc?g&?eéc?c ﬁgﬁ&%ﬁy%éﬁlgabe% %?g}qﬁgé iag%ggéchgﬁt ?gafgt Aggéoérodl ng to the-

enbodi nent, the reconbi nant virus nay be any virus, preferably
replication-inconpetent adenovirus,; adeno-associated virus, SV40 virus,
retrovirus, herpes sinplex virus or vacci nia virus. The reconbi nant virus
may -al so preferably have the. pathol ogic regions of the native progenitor
-of the benign. virus deleted bupmegetainits infectivity to the host. 25

Al so according to the enbodi nent, the plurality of the antigen sequences .
may be multiple copies of the same antigen sequence or nultiple antigen
sequences that differ from each.. another. In a variation of the enbodlnent




of the cytokine include, but are not limted to, interieuki n
interleukin-4, interleukin-12,{3-interferon, 2-interferon, qur?fogﬁferon

G CSF, and GW CSF. According to the variation, the one or nore

i mmuno- sequences may be multiple; copies of the sane
|rpwno§i¢%€0§?or sequence 25 or multiple i mmuno- stEGHIS%¥ B 2sequences

that differ fromeach other. Optionally, at |east tw of the

i mruno-sti mul at or sequences may be expressed froma '

pronot er bi ci stroni cal | yvi a anGénphar.7d0.sm2basonal entry site or via a

spli gk Of ¢ 8 n vel at_|east two of the

i n’rrunoé;ttglc grrﬁaat g?&ge%gg%%‘ég%g A%Q{aﬂﬁr e'suéteirllcaftlfi %ﬁcétgﬁt?ﬁmt iqt}ot o forma 30
fusi GHtasFRALA| wtaﬂﬁﬁecmtaetegpmr@eaaga:mgt)dam;cwalgatcaafdchgaen(ﬂmol S inserted
into - i region of :the replication defective virus. -in the
c-aseggél)égﬁ'ce&%o?/a?ﬁﬁaggé ? %Qagggaﬁﬁpﬁcécattaﬁ%t ﬁﬁﬁ%@?cc?ca?ﬂgﬂtqutpr et8Pably inserted

i nt otgdwetEta E@tmdtaoatﬂ@acgtegtaaﬂggafacat tggac&degteviarauﬁgta@ noh preferably

I nt o] Bec use the 3 2006 WD 03/ 038057 PCT/ US02/ 35112
| E%Jlgt%%ﬁfeg?ge%gﬁ% 95?* a%ﬂf&la\gﬁﬁqté‘t% a?’i’féé?ttgf:owtéﬂaé@ tH&0 pr esent
_ |nvemgtomgcal@agamgmtgeWtahﬁ&gS&pegcataﬁ lbGRhddc@tgttaAR{€E thap one encodi ng

sequenc reconbi nant viral vector vaccines of the present

i nvel agﬁagtf‘ hcé‘gc@é?"é?‘cf@ift?ﬁf@? I TP e fEAARESA Grcargratag r al38@nt i gens are

oper adyayadagnkadcgrat& eqbidcc SlogiRAL& Ef@tttﬂ:'aﬁ %bgata'é@:ijcs Cryqpg i on or
expression thereof in the subject in vivo. E ther honol ogous or

het ePEPBYSEES a\?F?aépcaéoﬁ'EtrgB?acé‘éch@W&égcacaﬁtB@atérﬁﬁPWé@a UsléPl  het er ol ogous

“cont ﬁ@baﬁa@@ﬂ%@@ﬁitﬂﬁnﬁi@hé%tt Q@b&&é@aatth%?a%ca Sé't‘é%&afa%c%m sggglences encoding

hostian or viral genes. Exanpl &s include, ut are n li'mied to a

cyt. o?’i"éﬁ&‘?agﬁ r34893CERAT) aff?rt‘égﬁé\@@rgcmﬁtﬁsaﬂﬁetm gbPaathetedi 620 ear |y pronot er
regi oRctddi thaacR¥ae Ef%ktdatRy @ fmor yirus LTR

pronot er; adenovirus €ng;cj oratP%t %?é%@#%szaﬁgﬁ@g?&%agaherlsg si npl ex virus
pr oniﬂgéFcaa&hGa‘éaclt@%arQoﬁaﬂt@CECI' Rapragatiicercatgfaged eradacygrtanyl7ed r ong
constirhitchVé tREQ e nked 1o viral tilgens or

cyt oki nes.él f/breée g?%?eréég?faagﬁ%%ﬁt?géc\é éc%(%#f) § OrFLERAFY & ate 15 earl y
pr onBERFItLAVYCadpa A glIges: thse aflaathaﬁtgaagg!tggtmtm%cfa@r legpnstructing a

h
| v o ol AE PR CordBabe hafl3oMal et ial Ghedtinttsr cddtl - 1 mvent i on i s

consettntaﬂawbyamama ahttdahec ptaspigta gvacw@eta)ragg@a&gaw ngggul tiple antigen
ure 1A illustrates a shuttle

k
o acap B BalHtdit st SHea RedGerona Fechiiogen cguMBESC nebdln 1 and

Ant i ageapgaage Imtgdwttdcecqﬂcmstgawgﬁgtbt@@aca ganhdtdie theyd eft_end of the
_adegggpc %!atas none i ncl udi n? he | eft I ong term nal repeats. L-TR and

| SVT rraP PaRiedi 395728t Un BF t9R9g9Ct TBTLOIPICC 4RGACHELt hdlGl5 adenovirus is

- replocgdabyc aca@wtﬁglg@|9®aﬂﬁﬂﬁcae§¢trc@§®c@rhg€9&%g§gt @Ejg?cragiaaQBNszzooro”Dt er. Cenes

encq Ant .and Antigen 2 are place the transcriptional

cont ?ﬁcqﬁ?agt ﬁ%ci‘ﬁ\ﬁ\?g‘é tﬁF’Eﬂ?ﬂ?@r twgﬁttgﬁm%gﬁgamemﬁtm at 228 SD and SA
Si t @actgtbgrgpt@IFid e crhst+igtyl BRARRL IO CRBIALID: B 220 P®Jpyadenyl ation

site, as well as prokaryotic replication origin éﬁfﬁ npi CI‘1 lin- resistance
genéa?%chAaWéﬂfé%taﬁéﬁgﬁ%ﬁtb‘é?@Féﬁtac aFa@snttaal thalstcum rag4® anot her shuttle

pl a%m@agmg@gag& §§Qaga£aqn#a§'§ﬁ%a§9a % dﬂ &ﬂ% ﬁ tgg gg&ﬁs such as |L-2,

I NF, and-IL- The shuttle cont s the right end
of @H@%ﬁ?@ﬁo‘%ﬁgﬁwa%‘é lﬂéﬁ@a%tl apcheatitog Ctbitggtughtaalamtngtt erpsa0al repeats R- TR

Mosteahtddla 3/ 038057%3 / US02/ 35112
orf 6) |sérepﬁZil Q?éﬁ‘é@ ?’%% gﬁégg&c@tﬁfeg cEHagt ¢ gkri ne genes is
undéiattawtﬂirmsmgptﬁbmtcmmmgttmag hecaChdécecqarormb®r ¥64@ an i nt ernal

rib C mechani sm at _the $D and SA
s: tggﬁ gggpﬁggyc@égggﬁif E%}{ga%g%%%&ﬁ&%89%5{9ﬁ|?aaﬁgn%agﬁc"‘l%l§?sne?}éjpovw h hormone 5
(BGFQttpmtyaomlggﬂcagmncmagmct astv@gbacagaa:tpcgyhagcsc@gugecf eptigpati on origin and

f b h nbi
Saorasr e AR P GadElt X a AHAL S TooRG ol od8iPas, pLad Ant | gon

and pRAd.Q/tokl nes, which carries the left and right end of the adenoviral
genone, respecti veI y. The shuttle plasm ds 10 pLAd. Anti gen and

pRAd. Cyt oki nes are digested with restriction enzynes such as Xbal and
EcoRl, respectively. As illustrated in Figure 1C, the fragments

Lcorrespondl ng to the left end and right end of adenovirus fromthese two
- shuttle plasm ds, plAd. Anti gen 1amyl pRAd. Cyt oki nes, are-isolated and

ligated to the m' ddl e section of the 15 adenoviral genonme (the adenovirus
backbone). The ligated vector genone DNA is then transfected into 293HK .

- cel s that express the El proteins of adenovirus: In the presence of El.




- conbiHRAEIBHO CAEGS

reconbi nant virus or delivered to the host by using other technlgues such
as delivery via naked DNA plasm ds or injection of cytoki ne Mayneeq

" Exanpl es of cytokine include, but are not limted to, |nterleuk|n 2, 15

|ntedeul§*’€ 3@ i pterl eukin-8, intereukin-12, (#- interferon, X-i nterferon
=i nt erT@PER354r anul ocyt e col ony stinulating factor RGeS0y

granul ocyte- macrophage colony stinulating factor (GW CSF). Cytokines are
i mmunodnodul at ory nol ecul es particularly useful in the vaccines of the
invention as they are pleitrogesphaedisaiains, dxpat nodul ate and 20 shape the
qual 199§3@RNY aIsrasdaRg Srtgdaaty ﬁmmwaa@sqmn'eaeagmtwlghms arésoccasi onal |l y

nat e o AR AR e e SRt AL BRERL aRFo R0 P eyt ok e

referds to a nmenber of the class of proteins or peptl des et are produced
by cells of the i mune system and that 25- regulate or nodul ate an i nmune

-respaas® &Huch regulation can occur within the hunoral or the cell,

medi at ed |mmne response and includes nodul ation of the effector function
of T<€&¥1 2748 cells, NEC cells, macr ophages, antigen- presentingcells or

ot he&zlggnm systemcel |l s: Cyt oki nesare typically small proteins

orgi ycoproteins having a 30 nol ecul ar-mass of |ess than about 30 kDa. As
used <RePei 4t ficirbSpAUSPEDKI ne  enconpasses those cytoki nes secreted by
| yphocytes and other cell types (often designated as |ynphokines) as well
as cytokines secreted by nonocytes and macrophages and other Gel[ types
(of t éA2@esi gnated as nonokines). As used herein, the term cytokine
enco S eted by | ynphocytes and other cell types
as we ﬁa?giﬁgﬁﬁﬁggﬁq&@efmﬁ ﬁz% WO 03/ 038057 2 May 2006 PCTI US02/ 35112
monoc§@ls 2nd macro hages and other cell types. The term cytokine includes
the Pt TéFF%ﬁkMéct%EQ LEATCFatrpteagpatagg gLawoaqat- yeagdata®, | 16011, I1L-1 2, |IL-
15, gogtthérchBaca g @agqmtacwg@&g%m@ &g% Ao%g 244 ©S at primarily

I et

affect the growt dlfferentlatlon o |mTune system

~cel | 339G3/Erag Q@G%ﬁag'ﬁfr fsa%afarzéaﬁmg@awéyt grtategtag aagegrthd - 1 np TNF-a and
TNF- S |et| c gr h factors and,
| Ritcat Pq%arataﬁff?g@w ngda@aagk kB b@%&&%g’%@ gaagof%ny . .

in particu col ony stinulating PECors i mul ating

f act 689393Cagr A1GHREFIE tctgheny atianaktt Rncpaparttorctatwiagy anwdoocyt e nacr ophage
col opy,sh I h ki nes can_have the sequence of a

nat ura | yé 0 c%rrcﬁbgaatfzgﬁja%gﬁaég (Sc-rggc Eé’%%@%agﬁa grﬁgﬁﬁgtégfﬁ sé%ﬁe‘nce with
subs g tanthatiag sovn tagy tegt dtgmqwaogiaamamd azdatygoae. GrattaBgP5%4201 no acid

sequ fera 70 98% _am no_aci d sequence, and nost
pr ef gé%ﬁ?ﬁa?é %tggtrﬁ g%tet%{ag SG0EEY IRIRPIALR | PBPTI952 e s‘@ﬁuence of a
nat ugwdabwaaccgagaagmgtocwaktmg 9h5at’ﬂgm tgdaadhoyntet&icgad thap | imted

d S t ‘ b d t hout
st FBMET bR DG el sl CERUR BT HB kDD GRFaRCHor  GRAmpl o, i nor

modi gguaatugm@&ggéaggaamaaacaaﬁat efcefc bt gelRciply deSdgk@s | tepfunction fall
wWithin the definition of amra interferon. These nodifications can be

* del i EAFAEAE29 JLACKARIG HH99PGAE RCARASCEYT PRACSEASAR SiCSCCagEccan 720 be acci dental’

suchacagide 9 wahvaytat b@rgackhe aaaﬁfteagcegtgqygﬂﬁa '?ﬁ%sc%'i:ﬁ’gtl L- 2’&%' L 8, IL-12,
ory-.interferon, gqlnterferon X-interferon, F ora

ta F%ﬁtéﬁqtéhWﬁggzthasas&crwmnrmpmducédo byhel per T
cel | seranétces caelgyer eaMchOlckb@ chdre ype ggh the inmune.
response.. Sm tttgltg .a bﬁ,% Ann. ‘ E{ebsc @ﬁ%ﬂc&g%ﬁigg%&} fg@4 O her

f unciCEHEORG FEAAIt Ses A EAcAT ts |tBé@C9ﬂFtl g0t2tigeed (rdETIgaatge a@ﬁo vat| on of. NK

| C?' |&a§:§4t@§§ chﬂcaaﬁ:tg Gacaggdcc @Eﬁliag%@aql g/tﬂrcgﬁ%g ng Q:aéaja%g?gé) a]{&?%t he sti nul at' on

cell division in’large. gran es an , Tsudo,’
et. aﬂcatgﬁatﬁﬂgccmg ﬂ_aasaacsgazasmtgthSm)tggcaStmcthwgaargam assand humans have

dentxc{bg f Qnsi vivo and in
vitro Eéatra]dbggarc Bt&? %%E@&Eié gFg%Qeiagg ﬁaéaa éﬁ% %462 can restore
t he 93@RAAIECY ngnammattgya;hmg)hosqaheamcmacu;lgsaedaagtﬁtmsurxpocessed m ce

e e hga:poetp e Yo SR B Bangd pgaiione simrpasesar 1 i8Ror e, 112 can

restore responsiveness of 35 |ynphocytes frompatients with vari ous
i munodeficiency states such as 37 WD 03/038057 2 May 2006 ~ PCTI US02/ 35112
| eprosy -and cancer.. Vose, B. M, et al. Cancer Inmuno. 13, 105-111 (1984).

- The genes for nuri ne (Yokota, T. et al. Proc. Natl. Acad. Sci. USA 82,
68-72 (1985)) 'and human (Tanigumhe, T. et al. Nature, 302, -305-307 (1983))

I'L-2 have been cloned and sequenced. 5 Interleukin-4 is a T cell derived .

. factor that acts as an induction factor on resting B cells, as a B cell.
- differentiation factor and as a B cell growth -factors. Sevenusar, E. Eur.




2 May 2006 WO 03/038057 PCT/1TS02/35112 antiviral, antiproli hﬁ %%@Pe and
~inrnunoregul atory properties and are, therefore, of great 2
t herapeutic agents in the control of cancer and various . other ant|V|raI
di sease nyter et al., Lancet 11, 645-647 (197 X ynck et
“al ., %ﬂﬁimﬁgg$ 193 (1980)). Human interferons are dﬁgﬂﬁﬁﬁﬁﬁﬁto 5 three
cl asses based on their cellular origin and antigenicity: a-interferon
(1 eukocytes), (3-interferon (fibroblasts) and y-interferon (B cells).
Reconbinant forns of each greuphdiays.Besncdevel oped and are commercial ly

avai |l abl e. %/ interferon is also a T cell derived nol ecul e which has
pr of PAFAGATLET fAaET T agRR P35 22 3R%0 32 FAcEHTN §1Ra2q038a (P E@aras prlé?-‘ﬂ)t es the

prody@ttab%bamcaaé&gg%éat@aaat A0 Prtt E'agm{ gt \gg%ﬁg Baceld gost' mul ated with

interleukin-2. y-in al so 1 ncreases 2¢f%n o
hi st@fé@ﬁ%ﬁéﬁ&lﬁtﬁaqua@nﬁttg@wtart%@gg@aavmt(thﬂaasmmﬁtm tIH4&/i ral antigens

| h b
| ol aran ang AN Bty Speredr Mot ooy THRaYis "B CE (Ta2) 15

Humatrgaapgsaat |9ﬁt@aﬁmaoms:t(:eda$m deganipacas cdaetitadey tacatgtheaal erl6és) conpri se a

* ana safeold ettt AELL-EPEL BN CREAGRY sBhoob B! 0B spoci o5 have

- beentahastgod @tmt\atataantaawaqaabg tgotak graawidtaatydot rogayategul desry activiti es.
i ochem ., 56:72 The 20

t her%agégcttiggag qg?% g‘%agﬂ%ﬂ‘%ﬁ% tﬁ%‘ﬁ?ﬁn@@ﬁ%ﬁ%?ﬁ&éa@& %&} abl i shed for

o hurraafgtamcaetr @amdtaalgrﬁgt&bcaeas:e&aaljgva oxagRbey theesdicnangoed nterferons.

| FN al pha- 2a | FN al pha- 2c cell-line derived interferon
(1 FNRLIS3REE Q45 caPRTD] FREcr kb O SoPOIATE AR (10 al phacn3) are

cur rgattgtacd seshrhadgct ﬂﬂc@dteaé @Eéﬁagsﬁaacﬁﬁ@t/d a@&ﬂé@hﬁﬁt exohepatitis (\Week

et si., Am J. 25 Meth, %’2& - 159 1988) Korenman ‘et alL, Anna/.

/ nt IRROCAGARL AaTLTICTOR 1900CEIO ﬁé@f?a apr GASEAERORRFISACARE. | 1980vA,  250: 533

(198&hhgoch e ahdt@gétce Cfgesya® cOfggs hé:GRENGh £t|%§r0'204?)t al ., JAWA

266: 1375 (1991)),g fore!gjrgtﬁm(i?latr(gatgrgnegrll'j't?fgoc'f’Ea £!fDS relia?gd Kaposrs sar cona

( PhyAFeF 4R BRUAETIN00 GERETETI9 A9 EAT 1 toCcre@sto NEHIOEEt9ECEH i cs' Dat a,

Montgaatsothbt) ¢ 224 ShrendqdP 96 re bei ng

consi degr%egbfo?ga{:aﬁae treét msg%p ﬁgtntgégﬁ%g%cagﬁgg{g?n%%odgﬁ% ency syndrone
(Al [Bpgﬁceweaaqaéwcerat‘thca@émma@rmc hcttraptchaagaantdoai r 220 agents (Hirsch,
Am 1 [ 0 en,shown to be a

- gl ycof;ér\%fta {é?aﬁgé) g%l%ég%ageéigﬁgﬂg%tﬁ? daﬁ: aftgégcg?%%ﬁ% at egéontent It has

one gNatliogtys awltaaa:@a ahomnpt@otatatavay 2008avd O0&@38QRDG7 PIID/ USO2/ 35112 site

b ARGYht dfreraddh® ablero Grradh anadelpatofadetdEal’ | muoof D O ST AN

khowggabmma cmtkﬁcgﬂsttddgasu@anstcmtﬂa(th QURACY OO tmcmgytbohywoat e noiety of p-

int hat t he car boh te noi e |s nobessenti al
f or %@Lﬁgg&aan Jaaggﬂ%cge%%gg%g 15 acg\?agﬁﬁta'gﬁctc§t5§\r/ ’sa?ﬁ?fﬁﬁob ty I'T. Tani guchi
et a:lggatcstl;(ar gcactﬁtct(rygg&ugatdd gcggsgmlt@. tgatudrtca HevagbdccgJr 25sand D. Fahey,
supr Bet a- i n%erfer i nduced in fibrobl asts: b# viral chall enge

and A3 T4 iﬁtgale‘%g%cﬁ%’ 9%}5%9@“ THECT AT A A99D. | #i%rferon is known. .

Fi erggaaijcc@dc addhatggt g’ﬁﬂﬁ&tc& acagesctod aQPehggadd, t&laglatapCt 270899: 29- 38 (1982).
i ine inportant in the maturation and function of

den&PF‘intaa(?eFtl%tcalaty' tﬁc?‘ﬁf’é'c?@c%%@%@%ﬁaﬂi@ﬁdrl tic cells afd#®stimul ates these
cells to mature, present antigen, and prine naive T cells: Dendritic cells
forme¥0> sdlstem of highly efficient antigen-presenting cells. After

‘capt E'ﬁ ng; %tl gen'in the periphery, dendritic cells mgrate to |ynphoid
or gans and4 present antigens 15 to T cells. These potent anti gen- presenting
cel |<§1hreomn| que in their ability to interact with active naive T cells.
The a t| en-presenting capacity of dendritic cells may be due in

PR il G

par {* "% e cycle and high level expression of major
- histoconpatibili ty conplex class | and Il nolecules and co-stinulatory
- ol ecyl es. The sequence of- human GVt CSF is known. Wng 20 et al., Science

- 228%818- 815 (1985). Granul ocyte colony stinulating factor (G CSF) is oné of

the hematopoietic growmh factors, also called colony stinulating factors,
that stinmulate conmitted progenitor cells to proliferate: and to.form

colonies.of differentiating blood cells. GCSF preferentially stinulates
~the growt h and 25 devel opnent of neutrophils,-and is,useful for treating in
- neutropem c states. Wite et atis;2 PNAS- USA 82 1. 526 1530 (1985); Souza et
at., Science 232: 61- 65 (1986) and Gabrilove, J. Seninars. in Hemat ol ogy 26
: (2) 1-14 (1989). G CS( increases the number of circul ating granul ocytes.

- and has been reported to arrellorate infection-in sepsis nodels, ; GCSF .




vacci nes against the HV virus and the Ebola virus, since t@ﬁ@ %@&$ses
“have a 20 negatlve effect on the host's i mune system The Yy s al so
very useful' for inmunization. against hepatitis B and C virus.

Genetic ‘y@ﬁﬁéggs Against HV Infection. 141, The genetlc vacci ne of t he
present | hveniTon al so addresses the need 25 . for ZSTEEP¥H{8nt vaccine
against the HV virus. According to the present invention the genetic
vacci ne may be a reconbinant benign virus in which the viral genonme
carries one or nore antigens FePRHTYA.STZTAxBs' HV gl ycoproteins (e.g
GP12Q,pqd @4#-Ded0£nv9aas/h9«/néfoffﬁdmn§t,fa¢n @u124) . Sequences of these. Y
antigens may be nod such as l'etion of the 30 inmunosuppressive

r egi oA80>0f2k% he: HI V ﬁprot ei ns: The H V virus causes the disease known
as AJRTITEEYF? AR Ct%é% HCERHLy L TCRYARED SBTYTAPTSS) TA9CIAPER has SBeen descri bed

as’ aggetrtfctel fEdgagoss r&@éhdgh@atfgg’agédigﬁa)lgh{ﬁcltg)d‘acl{h g%@ i t;ppas. clai med
over 60, 000 victins, nd accounted for.over 8 deaths in the United

St at G83%5RERFE. gg?ﬁ%tcﬂﬂ‘ééaé"é‘aF@CS‘Q:QE?%Pa%tté‘l"tiai%ﬁi:ab%ﬁaagqgé?ﬂg aydfpt onati c peri od

f ol | eeedabdhcacabOdnes Ty @adboha ZadvbiiadfOGe ML g/ CT/ 4902/ 35112 |

degener at?ﬁc?ﬁ of E’t hg |rmung sasterrar?é&tohg C(E:%tra {@g&e&?éaoais szbgtem The virus

may PEYRIPRFAP R9BRY2APRC |Cﬁ"f'°éé@9éﬁ GagtragRefu AR wapgttfqtgeatgraanor 0§ ears before

ol e A s ar Boeaftes, B82S0 a87e 37 i nfecting

ot heRata3taia afRgtotedRetdontmt cutdalcatapadtatdagnraabtatyadd ui @80 Thus, if

.unch i £ f Al wll be

enor ﬁg&&g&aah%#@%éﬁggéﬁm a&% rag!tt ?%3?? ug&?}%%g #?@pgé%‘%etl é tierial is

R:C\IA todveatyaa lesmwesau Iqegqamft@t rmagatggdgogtggagea::cgg rggpddcasgd ons4Jpon i nfection

of a, ; | ate for t trans ption to DNA,

whi ch&qzégggfzﬁtt%&gg%c B@ég%&éééﬂ@aé’% @gg?c&?&% F%tr?scr {’) ase. The DNA so

pr odpggrdcagt @tsgaab@acgtdaccama:lceu&t\mgregdatcagat|gatmg@etted bt 0 t he host DNA
activated, the retroviral-derived DNA is

e e I bR i R s Goh G L T ohe: whi oh are

t henczrcah@agedgfamggﬂah&aﬂgeﬁdca@)aaﬁatbhfkil S gtdy=08 &98gacifygheng@n i ndi vi dual
onmes i nfected wi H V, the virus referentlal(]3 attaches to and enters

a pafﬁqaﬁiﬁgéF 95?%39% "“W‘?t‘fa@tbltﬁwgf‘,@al %agc‘é%ﬂala%&cqwtgﬁirrphéﬁ%/t es, which are

char gaiteddceedcbotot e RELNGE goictdati®! daapithac AcrdmEkar t ghgred CD4. These
white blood cells play an integral role in the immune system functioning

as cH930FRe4R9 COPHIE gtag;ggagq R9993820RE ntARARcAAE tEUttééiltlaul aPGQ muner esponse.
Micht@bcddagy @sz&b@é’dt%@g?&cﬁ?‘&%aﬁatﬂg\[ £330 RRat %’éat.rtlt%tra the functional
depression or destruction o nphocytes. The In virion is _

r oug¥Aaya<sapie APEIAR LI R GLCRBBY éi’(@%’fgélcyqagltﬁtﬁhﬁ apetcddteaet éBSO The virion has
an OktheicafBdTRf AR afagVaa® <! ma p

~of. gl ycocSr ot elgsltIE e % %Ja EJCt\MO& E? [ taiaiéﬁcat%g#ég{e&ém tsqg4d£5 t ransnmenbr ane
pr ot@gatﬁtéﬁfrreatfgp&ﬂaa sitaata hmtt@n t@oeacagow ceatghataar aI120Qor ot eins: an

| eoi d:
Contr ST o, by “ard D SREELARE Mok baatl £aalliler TOMV o " present

[ nsu@eatglgeagcbtmgeag@ng;mmtag/\@mmmaes tgotaattlu'ec Reagacsegt r ABACr i pt ase.

S0 el A thial bR Rt canlO B R SO urnl genos:

gag acpmﬂacmgdamagtawhlcrghammgaf basggkadggtgagagclaett etickchytaongadoer m nal repeat

(LTR uen The e cod group-specific core. proteins,
b5, s D et contd 8B IS BR R Rl AR SR e 1 AV oe

trarmtaaaacaswpﬁﬁ-!aDSJa,aaeuadgatghsaqaamtgaaeataaaaaa acabRigateev mmes encode the 35
outer _envel o%ﬁggzécoprot ein; %20 and its precursor, 160; " and t he 42 WO

03/ G385 8% 92E(SPPRISO DRBACHSR (RATRL F%Wéa‘{fi’lg?co $%t ei n, gp4l,

SOrr&aﬂtftttd‘t@ ogneattendadach haghigtac Cagdrabha a 395” aggg the env genes.
In addition, there are five other genes, not s ot her retroviruses,

whi GhaGHARA9M] GY(RAATARG GLVAAA093F 9YIRFRGERT ﬁ??%&?caofigcaﬁaéﬂél ati¥nal regul ation
Or QBERdEr@t NAkaYLHY Chidadbtad’ aBidiSat LR r ge has now been
‘sequenced. See Rtgt%%r beb; glag s%taat udr%g 3} &fggéd(tlgc8d;)&ég§\g/\hl ch is incorporated
herein by reference. The H 'V envel ope protein has been extensively .

descri bed, and the anino acid and RNA sequences encodi ng H 'V envel ope from
a number of HIV strains are known. See Myers; G et al., Human
~Retroviruses and AIDS: 10 A conpilation and anal ysis of nucleic acid and
~am no acid sequences, Los. Al amd&7National Laboratory, Los Al anbs, . NM
(1992). The env genes of various strains of HV are predicted to encode
proteins of 850 to 880 am no acids. Extensive glycosylation of the Env .
precursor polyprotein during -synthesis produces gpl 60 (about 160




i mmunodeficiency virus isolates: predictions of antigenic e ﬁ%%@ﬁﬁg
conserved and variable regions”, J. Virol. 61:570-578. The | ecul e
consi sts of a polypeptide core of 60;000 daltons, 10 which is extensively
nodi fie nked gl ycosylation to increase the apparent nol ecul ar wei ght
of the g%?é%%¥§7to 120, 000 dal tons. The positions offCT80AB1Iy st ej ne
residues in the gpl20 primry sequence, and the positions of 13 of the
approxi mately 24 N-1inked glycosylation sites in the gpl20 sequence are
comon to all gpl20 sequence%:mm’naar MOpeTAbatitabl e domai ns 15 contain
extensive am no utio |nsert|ong and del et g @ Sequence

& g ence

vari BPBRTY ri‘t{??m“éé‘écad%%%%a? eggﬁ?%Ct?‘fmt AP RROb AP AT

var i mataattya tyetmgatcg'pﬂczsamd; @abdadgada eoghiway aattydsgaal r al2d sol at es.
ariatio %EQZO sequences g)r eserve the %‘lz‘lr us's ability

Do PaoRatiagh CaEeta sy oLt AR oeaes G g ok cecatriauat n gkl (To’ i aduce

fusi eaagigabl) @ovdgtatagaictag@Rad aghgaeady aRiTRtARE Trrgdaecdd V2eig us attaches-to
host cells by an interaction of the envel ope glycoproteins with a cell

surf‘éqgéa?rfé‘%&ﬂ%ﬁﬂgcacltt AP TSRS Cﬂﬁ‘é@t%fegnc%?ﬁﬂgﬁﬁl&é%g“é%ﬁt adt%ith a. T4 cell

gp 128 it 1Rk &G §rath ¢ &@?a esaRt ankt €aacCr Y36@l structure of

t he C(;:re tgonnltg%taofgwlgl Vd_@)@a 2a S'[%H;:I Q@E )ba%gcgdexB 25 virus) has been

- sol VFAERLIED 9Tk FRG Qtlﬁégqs!ﬂé% éF?\aWW’F %Wﬁ%ﬁ%ﬁ@cﬁﬂgmmﬁn% and an

ant i i ti that blocks

herERis R Ca ki Ak O ol AANLBLL KilecBl) bl (1ot Dok,

‘envetﬂﬁ@@ﬁ?éﬁ%ﬂ@tntggﬁa%%Igewgmtéﬁ tmtmg rgé%,felpﬁtrt arRd4® neutralizing

_ . ; T [ al 0 that the

gpl agggraégﬁggccég%%%%a t%ﬁ%%é?aagggﬁarau%ﬁr@%#ﬂggatggerégr| 2gs§two domai ns- an
"I nretceksael rfvayonicohcdhateegypaddaasgrdaryaecaagrd tharggaat( Wakeh i s nostly

The FRataRib 4R ACtePlrbBE Lo AR AR ORI BB D T ot part

of eaatthmcdomatgnta@amgaggyttgg EBpreamgestagonnt (gttga:acnmal zsmhange in 35

gp12Q XPOses t he bridgi et nove the i r and outer 44
- WO O?Pg% %ié)aﬁgyaggoﬁgggals&%? ﬁg%fﬁg%f %%55%3? a?“f:%ﬁalave 2anb‘::each other. It
was ﬁjcsg)agbgmradcdgheﬁggrmgaagbaa hegaageadaodtygdggh@eg apdgacagags @och are added to
gpl20 are dde e ou i S_consi st ent 2\% h the idea that

t hat3@gi 768 ﬁ&%E%Pbﬁ‘ﬁ%ﬁ"&% ta?FSFE‘E?ﬁI %@9?%9%§E9°€£?9&‘:nal ntigenic

epi trestett gRdcitBccac Segapdgdfadratrrantottbjartgrahey bhgateglggul ag2¢CD4 recept or but
also to HV corecegtors such as the cellular chemokine receptors (e.g.

CCREVCT Y389 2HIR89999 H93AECT EERBLRTIHEPA Lo ERBpEGTE, 2B% viral envel ope
IS tdyagtdayseedctiabdhat tfiRg@@lta HEIQREENR Bjedaddger bAYRE &g{\;z@io the virus |

enters the infected cell where the transcription o into a DNA
pr oVqtARAIOPC EGRTANYHIE RUBGAA0EILL L2097 t VAR AFpRBkeCcarAe BPRVirus may remain

i gRecageid ahﬁa@adaatg@@&gf;%arrbéa%tﬁﬁrﬂfeata%m tegcaxm S, 366071 ng which time

- ADS

the infected individual is .asynptomatic. wever, the virus is later
act i iratas@oen aEatagtiep raépgqfémﬁ e@ﬁaaewaarﬁarmmagmwéssﬁm t he i ndi vi dual
wi |l { t £ on sociated with
o= 0P gRHIGREL okbucrod DRGCRpRY deSland: aptefllar OI1BESPT 2 lon,
r ec AFHAATAMO vaacHaaGag qﬁﬁtﬁﬁitwdg‘t@lgg@iagoﬁammam ggregagdacmuietd esponse agai nst
i nf a en sequence
. het ggﬁg %Sgﬁgs %’JtYa gpfte% | na%@?%&é encggﬁgc?ﬁgan{g?%(gn from human
i nNMeabdshic ermytizan rgadddodlg, gwpgmmgmtmtcmetddlc&bcaatl geed el iciting an 20
0 o aln cel expressing the
HI \% gg 4a %‘% P ?1&5 tc‘e'ztgttggongal n §ca %‘%a%gcﬂ‘C¥%%QE ?at%99 t he |3 !e]Z?onbl nant virus;
and an i muno-sti mH at or sequence het er ol ogous to the recombinant virus
t hat<?1@®nc&des -an i muno- stimul at or whose expression in the host enhances
the mifgupggenicity of the HI'V antigen. In a preferred enbodi ment, the =25
reconbi nant virus is replication- i nconpetent and does not cause a
- mal |<éh%?nc'9NA natural |y associated with HV in the host. The reconbi nant
Virus,d,s Msedas @e%&ﬁ?gtl Cc vaccine to be admnistered to a host to induce
~or elicit strong an ong-lasting imunity against H Vi nfection. In
conparison with other approaches for devel oping H V vaccine using 30
denatured or attenuated H V virion, the approach of the present invention -
shoul d be safer and nore efficient in. eliciting strong i mune response but
not creating risks of reactivation of HV, probably through reconbination
“with the wild type H'V infecting7the host. According to the present
- invention, the HV antigen expressed by the 35 genetic vaccine may be any.
antigen derived froma H V vi rus, such as HV 45 2 May 2006 WO 03/038057
PCT/ US02/ 35112 surface, core/cap5| d, regulatory, enzyne and accessory




46 2 May 2006 WO 03/038057 PCT/US02/35112 In yet another err“;;‘)gﬁlﬂ nfp@% t he
~H Vantigen expressed by the reconbinant virus is derived f % env gene
products. For exarrpl e, the antigen is derived fromthe Env prot e| n.

Accor di %6 enbodi ment, nodifications or mnut agenesr ) ma%l 5 used to
del ete or e in certain region(s) of Env to renddCTU%BH2 uncti onal
and yet sti I I cont ains neutralizing epitopes for its natural genicity. For

exanpl e, the proteolytic processing site of Env may be del eted or mnutated
to render it resistant to cl &&Phge 789-ST&1tst ar prot ease to produce gpl20
and gp4l fragments. Deletion or nmutation nmay al so be carried out on the 10
t ransnenbrane and cytopl asm ¢ donmai ns of gp4l such as the TM LLP-1 and
LLP- Z2#¥mai ns. Conpared to the wild type Env, the nutated Env protein
shoul.g>RaviRddrie8 r incorporated into a wild type H'V that
infects the hostoggglgggef%g %xp]qﬁ??%d by HHV in its furtherance. of the

goal =40%esd?r uction the host's immune system 15 For exanple, wildtype HV

Env gﬁﬁttﬁ%ccﬁo?ﬁamggagti 9239929933 | Y5 AI95GC WA Ea0a0a | WWOgtagagh 120 68equence from

BH10 tggggaidta ofgctcVi@nga e BiAignite8odahVy clftagaaad e \ég&odr ngpsequences can
be di gested with restriction enzynes gE ? and Xho'Ito produce a fragment

st ar BFIATCTACO ATHIRATRG FHROt89759 FRABCAaRER ﬁgacagtatmr@pwr@pe 8480. The cytosolic
domap iRt Vea® fr. t he codi ng
ot ocenate soYadcn gk Cacbottatites (oap,

sequence at position 7 5 for pNL4-3
st r afFRIGFCAGR \RCCOaea3GY BERAGERT LY | gtaadbtEnvagsarrtte taneatovad bygodlel eting 12

B0t SRRt A6k Reg AR R SR e P8 L% Coran ng 1o

t hi s2ageEdditantapaatine ﬁmctqtgu gEnagtptant ejuycactya Aftgagazi n dedetions in the

i, Vagheath cERetBlad O Mo S Rt Mo RS RESpeeicc ng™ honat ural

‘ant i astceytey a@atcgpqazoaagléetaagmrwtufggtgceagﬁamda Y3caapmitns @fip gpl20 that do

not z &R 405] be del et ed. AIthough t he

pri n%&%f‘%tﬁ E?ér& ?Elzércn%aq maf’”th Q?E’NIB?C agCtB AETE SAFRRIFTE e 83 dommin, V2
- and &Araduwed sattefaqgpdrOtdrave aabgteth&eftgfa@waﬁlt troccaeidal n geytral i zi ng

epi t ri.ous strains_or clades of H'V, the amino acid sequences
of tﬁ’%ﬁ%‘gﬁ P?cztp?r teepRFEs? ﬁ@tgﬁgat\;\aﬁaa%cht [B%%99aaca it 78hs been found

thatggaheatam)mmaatgfca@adfacagﬂaa&ra itgtdth gty figgb@iapdtadius, 7ghe sequences
not- cQ nt ai_ni the neutrali zi ngagapr topes should be readily determ ned. 47.

2 I\/Iﬁf SH5é9 Hé?ﬂé’éo@? Besrus Q@EEZtaIQB?até%ﬁf)‘Ft@CC@équeﬁﬂe encodi ng V1

r egi RacdgabnutpRtedae cheblagth dhgcthRRict 400 RARL 18038 {RT B strain, and
- 6602-6673 for pNL4-3 strain of HV. Sequence encoding V2 region of Env can
be FEPRIEEPCHGRIPL ARIBIBAIE BEACOTISF WROTWIREG 499920308 670€D 6796 for pNL4-3
- straitigefacdd VYaggRMaa®Nabhdsta®y § e A anghov2 regions of
. Env can be del eted a{@gosr ?ré‘:'oné%mﬁl 1 616 gﬁwt%}%&g}%ar Egzoand 6602- 6796
f or PREW2ILApEACTHAGH Jqpgatagay ﬁeqraﬁawamagaaqamt Eigdaatrat ge 08X pr essed by t he

recakhdxa ai ps,,one or nore ‘
sel-ected vmgr y%{tuﬁg%%tgﬁtdcla %&B%%ﬁé%@éeagg@a%’mh%} g&qﬁior ri%(arrpl e, the HV

. ant i3gEFRLEeA0 Q@aatfgmZ@aqmtealbIurﬁatca@eqttammaa@g\/ﬁacw@gmnd @Zoodor nai ns, . or V3

o faglBEe o, dEAnoRlc AR B GRRS, SRILEREE SadTe 1 o s

don#icAtICaPaR TaPgatsadt thtaaacaty reKhghaes thfGaamt 20@tamdc bettymen about 420 and

? ol SEETUR, befhdpmar AoRYEds, Rohar S0 BRI B Mg, W and rest dues

- 429 cargbtapa awgtmamgagimnwgnstctBﬁgaarttggaggégg 4g’IaQQQjagg\/ Ledoogy 265:1-9; and

Ber 8 -Res n _Retroviruses : I n anot her
%r?r(etlﬁq%% %“I%‘@tSB?V ﬁ?ﬁaﬁg‘%‘r{aﬁg PRy aB?“PPI%CCr %Tr}'é%‘ﬁgﬁ%mt 5% rus of the

pr eseanccamearugcmgmwamt@gvﬁoﬁhghtﬁ@tdﬁrwg@b@éa@ @gﬁ&@tt%onlﬁons 20 del etions

and/ 0 of HHV-1 <contains

. thegﬁa’-k:agbc}(:ﬁogay:hﬁthﬂl’lgfm’fggfa&aagt%cfglﬂ§@@yﬁiahﬁtt gdtgfg{:@re gviral isolates.
Anal ysis of H V-1 Envgp proteins has denonstrated That 17 of 24. potenti al

~glycosylation sites are nodified with carbohydrate side chains. M zuochi et
al . 25 (1990) J. Biol. Chem 265:8519-8524;, and Leonard et alL (1990) J.
Biol. Chem 265:10373-10382. Because of the extensive.glycosylation of Env
gp proteins, very few regions. of the. peptide backbone of gpl20 protrude.

- fromthe carbohydrate mass. Son®7df the glycosylation sites. have been
found in non- neutralizing epitopes that dilute the i munity against true .
neutralizing epitopes 30 or serve as decoy epitopes.. Thus, deletion or .
nmut ati on of these gl ycosyl ation srtes may enhance i nmunity of the antigen

th | at t
24 56 Ctt?qg tcgtqg@égcf 89‘?%8?%%?%%&%9'988%&%??% Qa;&ﬂﬁtgﬂc"éermﬂ‘?r) about 13 of



cl ades. Clades are genetically distinct but are all Infecti gl@ %Oh IS
~believed that 25 by using a nosaic H'V antigen in the desig il 8 genetic
vacci ne of the present invention the vaccine produced should have an
enhance%&?j&%ty to stinmulate the production of anti-HV antibodi es and

H V- spect F 1% ot oxic T | ynphocytes, (CTLs). agai nst BEMWE¥F51pect r um of
"Wid type" H YV strains. In one enbodinent; the nosaic HV antigen in the
reconbi nant virus 30 contains antigens fromnultiple clades of HHV-1 ~
including A ade A (Accession GkphaMHAe1925)@87WHO. 0108HED), B (Accession

No: pNL43) . . C (A si,on No: H V-1 92BRO25WHO. 1''09HED) , Accessi on

No: " Iﬁlt%ﬂﬁgt%cz ga.ctg,gt%gfaﬂc%cegcsa}gécﬁt%:gc?ﬁﬁf‘&c%%ﬁtﬁ@aﬂ@? 7) !P? (Accessi on No:
HI V- =agaH3BEAP Otdtdyaaag retatadnr gssiandegbarcctdogypak ORfgbllsdde 9) 1800pt i onal |y,
multiple 35 repeats of restrjictiaon H 'V antigen (e.g.; Ava I

$ﬁ% fragnment s of (
f r agrhSFI%7a35 BIATAEPC2S FETIZBHs “VD98sF 83808 FoPeTI580 851128 f ferent cl ades

may legddankedthigashtha-dadbdcctey GJIRGRALE QigaQ¥RR TRkEatdRAP! 890 NDsaic H V
antigen. For exa an adenoviral vector maybe constructed to the V3

' | e

| 0op@CAHICTHAR FIPFEFCLE 2358033093 FICASAF G9FAa0aaat 9aganRacant | &8I 1y, HIV

ant i geasavtdohadrtapdia %b@gfchagt t gyt tgb@ﬂt‘é‘a@altaé&ﬁamflg sefyg as the nosaic
ely, e

H 'V antigen. Alternativ HV antigens fromnultip d ades with VI and
V2 | 66P 998 et tRED MRt AR 2RI EEARAIC B IHRYI WS dagadthe MP8aic HI V

ant i gefycryele OREiRASE lo¥at 8t hoVeadcARA RBENQL, Sesiggnce encodi ng
am no gbcig/ sequendgceés aLLa%ﬁ%L E%DFNBLCEI[ CSEQ I DBNQ %] ?rfég be 10 added
t 0 t RECTAEEERELTATAFRCIYY 19EPACEEIRSt RAIEECTART JAATGD4RSR Foahagtpoent 2220he nosaic HI V

anti gehn ¢ b3S cAgt ERY atei j &qg? j L,abl e,.apd const ant,
' donaigné;hgo%g% Oc%eF(Fve%topéggfh é‘%la%\{yg%é;ﬁt S Erdé:i%ﬁ%,t}!?%g?gt egsﬂgnd/ or cl ades of
H 'V eatargesda ®SrI@geinskecagiiac chonpdtnod gagacaad ectBooftgta he23Wbgr oup may be

oot AP B S oot R ateed e et om0t | gn

may. stiqratapt cat€idagted vhegctamgszath@gety atdgicvigey . cahtganat hexssnor d, t hese CTLs

can r i.ze i1l rget [ls infected HV fromdi rent d ades. ..
At o PRGNS a8 ftalitd baldifih, RS abed RSB0 dotuta it el) Cof 1 v 50
ant i gerestrcgEactatdccvdy aligaasaaya apbdgedy baapnartdidceraagic stzsgon, isol ate or
d ade ch H V. gor exanmple, env genes fromdifferent 3 ades of H V can be
cl on€¥PATEEY o ca?%%ao%?gﬁgmgt\ﬁgﬁ’ 95T 9E59573948 £32937 93 d PP 0 produces

vari attmoEtyag qeagdageats atggagidob eeagtaactesgdgicdthg daasdcatq) | s27opt s believed
t hat exgresm ng . various Env proteins fromdifferent strains, isolates or

O AdRICABT AR FOFRICPIE SAORBCER (P A ROt IO CRIFBRA D) A760Y of , t ho

genesjagoNRag igagot9botther REeERb acct dayent t&@téa@aétdaﬁi«qa@hea t hR@r oduction of

‘anti-H'V antibodies and H V-specific cytotoxic T 1ynphocytes (CTLs)

agai FRAPIROGF FERIHEA IR BT \ARRRP2R33900990HAZL9G 133G9958aatThe? 8RBt  vacci nat ed.

- Wit heGUedtcaa 9840 g Rtitec28a AR R gb A DEacch BTN 2z 84k ELQM I RRgCti on of
various strains of H'V. 30 By using the genetic Vaccine of the present

i nveffStedttad ndi vi dual s not infected by H V may be i nmuni288@ agai nst H V.
For HI V-infected individuals the vaccine may al so be used boost their

i mu€a0s e2ponse and help fight against this virulent virus. Since the-

'genetii Vg?‘ﬁl ne can express high level of antigens and/or a variety of HV
gl ycfﬁ:} Ot s and capsid proteins 35 sinultaneously, the vaccinated

i ndiyiguabga shoul d be i nmmuni 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.

Addi P4tdhalTy figiah@arei€e genetic vaccine can express high |evels of

-~ cytokines to mmc the body's response to natural viral infection, the

body' s i mmune response to such a genetic vacci ne against H 'V should be
stro#g®and | ong-lasting, thereby achieving a life-long i munity agai nst
thi sodeadhysif dtigny/far FROPLLGIYaRE) Nes Against Hepatitis Viruses The
genetic vaccine of the present invention also addresses the need for an
ef f i¥4P@®nt 2¥Yacci ne against hepatitis viruses such as hepatitis A, B, C D
10 FAATETH HAASTICAL SFRFGTET T bTIRHRAYSP LOEHCORGR ERAGRERRRhe gBhetic vacci ne
may be a reconbi nant benign virus in which the viral genone carries one or
more antigens from ahepatitis virus, such as glycoproteins and core
proteins of the hepatitis virus. Sequences of these H V antigens nay be
nodi fied such as deletion of the pathogenic regions of the. hepatitis
gl ycoproteins or 15 coreproteins. In particular, the reconbinant virus of
~the present invention can be- usikdzas, a. vaccine toi munize individuals
agai nst Hepatitis B infections. Viral hepatitis B is caused by the
- Hepatitis B Virus (HBV). HBV is estimated to have infected 400 mllion .
peopl e t hroughout the world, nmaking HBV one of the nost- 20 common




i

(also referred to as the Australia antigen), the nmiddle hep

- hepatitis virus.

hepatitis B virus such as the small hepatitis B surface anti, %ﬁ&ﬁoﬂngAg)

a I's B
surface. antigen 10 (MiBsAg) and the large hepatitis B surface antigen
(LHBsAg !3(%?”5 of different types of HBV, such as Asi an t}/pe C and
Amer i ca QVHE may be expressed by the recombi nant RGYEE¥#81%|icit i nmune
response to these types of HBV. The HBV surface antigen (HBsAg) or the
core antigen (HBCAQ) rraybe expressed by the reconbinant virus of the

15, ape7 4P BT brtyk nat HBsAg + HBCA F
e R TR b R A e e R e AR

El . @aamtccagggmgmagarctammegﬁ tejtaveat Qfgc@d’tfdgﬁxﬂia%ﬁ\?ﬂ frogpa CW early
prom%ttg&aﬂa a rg d %w ral spli CI ng donor - accept or. lg1an| smor an |RES
mechant sm - FurtHertott H&dkrd ICFeAS %Vcﬁétgeﬂ‘ﬁgéé@ééi i 490 conbi nati on

W t h gogemgecag cmgaagﬁmu‘nec&hag'wtz@t@aig%cﬁltﬁhca%gtﬂtl—c&rta{ﬁ%y GMCSF i n
si ngl egﬁa?rm tiple copies... Sequences encodi ng these cytokines may be

i nseff e 0P A2 A IR RAGF B i“ﬁéﬁt”igéa RERIGEEATpFastadhrot he WAt i gen
. Sequennesaangtagtdytes Qeogtt EAMARNIALL JMU(§ Bkl X 'é{a RAOTR erza;oéba a retroviral

spl icin donor - accept or nmechani sm or an hani s Specific
conbPRRARPRARE RIRGIgR ttéa’ftﬁaa\gd%,ctawaaaﬁeamgaalgu magegycam HBSAg +HBCAg;

. HBSAgaghgt#38 Afhadadakae e d‘@.&? Ag + I FN-y
+ 1 FNI + % B ae sgaéggﬂ?@g enco ’h H@%atrﬂ%%g rTbﬁﬁul a?g s maybe
i nseFE%%Q@Fcﬂttwgﬁ‘éfg|t9?ﬁ9@@cttah@gsmet1adeguw:arcal gteeztitatg andsoexpr essed from

~anot _ i.ral | icing donor-acceptor
machg?:glrtg%rr@é 4 ?gg%gfa%%y\%g{fagg? 0§8ﬁ¥i‘7&f§f\?§§95%6%gat 73386 38f%§ For exanpl e,
- sequeHBEI P2 avEvtazt Qh‘@tgmamta@en'(gslgmycdm gacosanted impo El or E4

i Cheasoedg® UETGN Baeol Gl e PV O ERRR e S8 Gk ) Pheny, “ana auvcse

| n skagreader aeatdeppdteatapiast ttodjpeny hagtceiabidtatgronsg i n(gl,;@lde but are not

O E2 | d : (2 f HCV; 3) HCV E2
|| dftadcdee abtdeoblit MR JRerhat bdBSataah Acbapaen 4 B0 eor o 4 | L5 s

| FN- ytagta@viaSRpggagdaty a{axiiaykanbiagd@ar faathhcrdt | debbdtibds 12 obf anot her -
enbogé E@ﬁtaa rzu{aa a (_)th es _of hypervariable regions (H/R) of HCV El and E2,
Toprogadt pRAYISERNRIAaTALYF ALGEEAE S@pEt YRt P20 antigen. in t he

recotﬂammat wgamtgan@hmuagbe aewtﬁﬁa%eﬁjag%@ﬁﬁc %ctd‘agt&o ggtion with one
rrnhoﬁelmmn | ators such as 1L-2 3(5!\/CSF|n single
or

ARpeEc 55?)‘?‘:5%3&95?)@&?‘]"69 GYFARRRLEC RTacatiat GQ‘E‘QCCEGEQ ar1é4(hot linited to,

(1) EdgbetiyRgattctaaadOrdtditasda 2yddYt , 5 + El + core +
Lo (o) B g raaad hdiditalta Sgadde e aotaddnd ccaebale W £ 5 Moo B
cor T RGAICAL, RYLaraataFnaqacatggn §taugecags rmtﬂ‘ecaﬁat: @am;gofgtt hd2¢r esent
i Nveqhk ebrdaenki d zed agai nst

e POROCAIAR! dsBigdRl 36k oA Yt EHRLS oPREBRS AN e vacel no. may
al s&tB@%E%aw@ﬁcaﬂr@gaaqcmﬁtﬂtagwpometga;am mgdquchdcght 138mi nst t he
hepaichidas k C Aan, express h | evef of
e R o Ao g s 01 BERE5. T
cor SIFAERGIs 33aTET IR clragtagatY Btragaep napagtahad itydad usdca shmd d be immunized

aga| i i atitis virus, .such as hepatitis -
c'%%%aa!é’{a %%ﬁ% ?u%gtﬁggé%o?%éﬁéfﬁgg agﬁﬂ@ga?%gcag:@ﬁ%rtc \}g ci ne can
exprtéééﬂcmtghctlcemgsmfgacmagkamemtamcgma rdagtdtheat 0giuGaggagPonss t o nat ural _

Vir ct. dy' s | ne_response to such a genetic vaccine
aga%ngﬁetgéﬁ éﬂgg/gattgggég%}éfﬁ/ é%@%a? ittgﬂfﬁ‘?ﬁoéﬁitﬁi@gahe%&q tis should be
st r gheactamahgl MQadtaat mmggaat_:;mr glncanbt uta@cecd tdQuhaRd hpgeuni ty agai nst

t he i etic Vacci nes Against Ebola Virus + 5 The
gene? ?a(%%%%c?sa gét(#g? ﬁgg?ﬂagga@nQaaiaﬁq;@m 957 9SFST SraEeases 489 need for an

ef f igeczent tag ok nat &g A tdtiraddyeggtegetyt \MhEdhgagdEOGQgMdak 'S - 1ApCcOr ding to the
?EJLI i.nve t| on t he genetl c-vacci ne nmay be a reconbi nant benign virus in

P‘l%tg\"}lgr 4F9398Ho MECAaF T19o92967A9287 tAtHRgIgAGt 2aféaeachz oml¥2ol a hepatiti s,

—sucbtgaat’gityCﬂﬁﬁfﬁtﬁaaﬂ%tigﬁ:aﬁhaa%aa"’d&ﬁneggaag% ggb@gcgcéga ys. jggauences of t hese

10 Ebol a antigens nmay be nodified such as I'etion of” the i mmunosuppressive
regi ons and/ or ot her pathogenic regions of the Ebola Virus. Ebola Virus is
one of the nost lethal viruses known to mankind with a nortality rate of
up to 90% Johnson, KM, Ann Intern Med 91(1):117-9 (1979). Victins of
Ebol a virus |nfect|on are subjected to a horrible 15 henorr hagi c di seases

“which kills in a matter of days.2The natural reservoir of the virus

remai ns unknown;. as do the specifics of pathogenesis of the  infection. The
virus has a very specific tropismfor liver cells and cells of the

- reticul oendothelial system such as macrophages. Massive destruction of the




gl ycoproteins (GP) exist in two fornms, a secreted glycoprot 3“\%%2’%’670 kDa)
and a transnenbrane glycoprotein (130-170 kDa) generated by
transcriptional editing. Sanchez, A et al., ProcNat/Acad ScfU. S. A,

93(8): 3063k Zs&% 96). 10 Although the two fornms of GP _share 295 ami no acid
horol ogy > ave distinct binding specificities, PSdJ§&P g that they
pl ay dlfferent roles in the course of viral infection The secreted .

gl ycoprotein (sG) is the predom nant form synthesized and secreted by the
i nfected cell s It ‘may play @enghae.i40.s126pgtessing the host immune system

(Y Science, 15 279(5353):1034-7 (1998 may serve as a
deccfga?%gé"l'q 69\}:9(9h%ca*9| 35995 F%qgégt &Eﬁtﬁét? F%?ﬂgﬁfe{f%r a? Y ng anti bodi es,
Si NGQg§diRagd WoyfagELtR &fggﬁﬂﬁag)aﬁﬁdaytgaﬁf@:rt@adgbfﬁ cagyetiggeni eidoy. Anal ysis of
nmonocl onal anti bodies fromthe hunan survivors of Ebola_virus Zaire

i nf ERETORIHaLIFAIRAIP TPIFIASRIR REAAFERACT QFOBFGTRYT §RIIPHEM WetE) speC| fic to the
. SGP Fhch kbabgb&yceht uy@trfgg gig at., J Infect

e ey e wietocey 280 B
73(7'399%?@12ﬁt339C‘{329@§}5 CaAFQ%MFgﬁgﬁﬂﬁét‘eﬂaﬁgﬂt?%éﬁtaﬁﬂwamh@m the sGP

MRY . GURRHESS ¢ &t@tgw taeg’cﬂg@agtﬂgtta%ﬁﬁf:t@’gh&(Hﬁ 4tk 00d34¢t he | arge
anopunts of s Synt hesi z in"thé early phase of the infection are probably
- r esuopsaBrat ﬂéﬁftﬂwﬁémQﬂlﬁtgﬂgﬁaoﬁa@ﬁaﬁéatqﬂé‘pﬁcﬁcq AIGULERAE| 0R4Qf t he infected
S tea%tgét@{a@ga mgaazcc Ghafcagc a§rah§ %Z%%%ﬁﬁ)ctmgg faf (3938)) and the

absence o | MTuUNe™ r es] DOI’I a virus 1 nfected patients.

. Bai zegatapatg eﬂcaagtttg fggeatvbatl, tE6(a4)taA2 Ragtygboap rogtatatias pedbilei n may al so act

to g %{at%&%ﬁ XQ%;%B ga&é’c‘%gigsgsrﬂglt{%ﬂgeaatgﬁtlt& MQQ?tQ@n Lead to massive

i nt r’ vascu the T mune system.
Ba| mgta‘ﬁxgaaetawlgttaggladagg@datﬂeac‘i@@atémtﬁca@aﬁggacctiﬁmaa| nmR&t ance of the sGP

the Ebol a_virus 8ested b the ct it is present
S Feaague af v ahcegp <cFeSR, Frordonada “RHEHEIS pifey W et al.. Arch
Vi r acgabaptat t&gatiadh§-£89datOa9)ragcdtisaneatbgamae gl ycopr ot ei oB47are r esponsi bl e
for the attachment and penetration of the virions into: target cells by
medi 3{4.ng,f-eceptor. binding and 35 viral-cellular menbrane fusion.
Wool -Lewis, et al., J. Viro/, 72(4).3155-60, 55 2 May 2006 WD 03/ 038057
PCT/<2S02/ 31312 (1998) lto H, et at., J. Virol, 73(10):8907-12 (1999).
They & SNt hesi zed as a single peptide precursor and cl eaved by cel |l ul ar
enzymes(furl n or cathepsin B) into the two mature forns, GPl and GP2. The
t wo <&% remificiatsequented through a disulfide bond |inkage and remain
anchored in the viral nmenbrane 5 by a transnenbrane (TM domain. Ito H, et
al., J. Viral, 73(10):8907-12 (1999); Ml ashkevich, V.N., et al., Proc
Nat l<aeed Sci US A, 96(6):2662-7 (1999). The proteolytic.cleavage site is
conpggse d ?6‘?’ basic am no acid residues that are simlar to those found
in 9 "GF‘%" 3f %%t ovi rus, influenza, and paranyxoviruses. Garten, W, et

. <4@socM rnie 76(3-4):217-25 (1994). The 10 cl eavage event is
ess@n@ﬁtabmar Wataygaohfoagadabadat yat&mbaict”ﬂgitmwtgcaﬂggitwgaout @y the sane

or Rk e LG Fradlehi kIOl ORISR vSo0 Clten, W et

245(«=1ﬂ:agtlﬂ20:-t9at§(gg994¢ totgrgeabdi gaagogacEbalcactotaus ttgRgomyashat®8 a common

e Tt i, GRS 2ok T Lenza 1o

_ Becausgacmabamecdagmmjtﬁ?atqgl grt;aaa:tgttga aabaaaatta:staatatguggl at300g virus

i nfection r predoni nant proteins exposed the surface of
{ he Sg14aG16a  TOEREARCE B CqchESagt PR BRI, CrAsERocaR | 71 0 anti bodi 65
agaiafgdcatdte vdahbiaaOtectrctdtegagpati iagsgcattdbet @ardaausessdohat make them
lethal to the 20 host is their ability to suppress the host inmune system

Ser FEGT gatgncaqaggqgaq,ftagggggqlg@nmamg@,agaaa(gpa BI@ARARAC vi r R i nfect i on
Showgetcr cai £A% caHca b WBBEahadar ggr tht AgaddgHRRC LIRS PRASES. s49ai ze, S., et

al . %Nat Med, 5(%‘: 42%9% gq ﬁ%d g cgntrast %ntl bodi es_agai nst viral
~pr otté'faﬁéc'féﬂdat\?lti‘%c%ﬁéEﬂQFF%atW%?éF‘FacﬁétgFﬁ"@F%%t o33Pt gbt ec®®d in a few
survivors. Baize, S., et al.; Nat Med, 5(4):423-6 25 (1999). Although the
I nmunosuppr essi ve nechani sns are yet to be understood, it is probable that
the high'levels of sG and the i munosuppr-essive pepti de in the GP are to
bl ame for the absence of hunoral and cellular immune responses in Eboia
virus-infected patients. The proteins that are responsible for the initial

~inflection of Ebola virus 30 ar¥’xhe viral glycoproteins. Therefore, they

are the target. for neutralizing antibodies. However, Ebola virus has
evolved "tricks" to prevent or delay the host |Imune response until it is
~too late to recover fromthe infection. Conventional approaches in -



~health fields. By using the genetic vaccine 0
i ndi ARELLATE9 RAFRIAPEY IARIAICAEY AGHITALAY. FHEPIACHY AgaaatGatce 1@ genetic

vacciatea&Ra %Ef)fa%@a%a%ﬁicgﬂia‘:@\éﬁégsaa?égcaﬁaiag%ga ?ﬁ%aép%%avai@h(ﬁt y of

- response to natural vira

anplification, which is perforned by nethods well known in tz*}\ﬁae)ﬂééoe Anot her
S

‘preferred nodification. of the Ebolavirus viral genome 35 prev

synthesis of the sGP. Any nodification that prevents synthesis may, 57 2
May 200 38057 PCT/ US02/ 35112 be enployed. Preferably the

nodi fi ca e|{\§)3r/1£|§dssg)di rected to altering the RNA editi nchg“{q%ng#gm UUUUUWU t o
UUCUUCUU. See exanple 1. Another preferred nodification to Ebola virus
antigen used in the present gaccgfgef;gisﬁ?jéqngnosuppressi ve (I'S) peptide

| ocat ' gﬁ f>2lrs-¥hcat ed_at _am ng_aci ds 585-609.
A ter?ggargcggagsg?a(ﬁ%gfée%gg%ggg V\E RV "8%%‘:8%55 ?f—‘:%'f?(faferm(%gs its function.
Secondttogacdt hadckogrkt tthegatkSapepttpthatatithdgacgrtr easet®ada andzzgupl i cat ed. See
Fi gur ahis further ensures that its function has been destroyed and

al so gg?écra E%tlslegaaialg%tca%r??f AT ?%f?ciﬁt&&ﬁf’ﬁtépg‘ict 2qTaoTaTR | v/ 8gppar ent to

t hos ecsdaabtgedtdtaddrgg anbrdehgda yabhajabetagtiattdesdcegidayes ofsot he nucl eoti de,

sequences encodi n%aEboI a virus anti ené%%ﬁgf the present invention can be
pr od (ERAF29RG LHPCHTPRT RHE tahantRISESAFCS tactattedddenco¥@d protein. The

al t eneshgaxfaescachaad iagGakasagt NBEchaN e a@ﬁba@%&&rﬁégaﬁg‘tﬁo agppd sequence, yet
still elicit inmmuneresponses that react wth Ebola 15 virus antigen(s), and
are CHHEHAPtRMORERT GAWARAERYGI REAFRIACIC AL FOTARGHTL 1292929¢% agHBAt s of the

ful'l ahaRgidradnescthadbc RPEAHR AREIIWRES o8kt o tYohad 8RO oghrot ein may al so
be constructed. These fragments may encode a protein or peptide which

el i cPRARACAHEA DAL BAR9Gh DEFF tFRA0A 1 993PIS CED BRL tYTaagsocamatgen ( syld0and are

| -Conshﬂl&@gggafg%ﬂ&@?% c%{b%ﬁlte&tﬁcacggcy hm&;i&'&tﬁfgt@@ Ipgpvid I “th u th

25 a Wi e vaccines of the present 1 nvenfio esul I'n entrance of

- adendAPEACTHGARPEACERR PoadsCralt| ancaridaax prasgiqn wftcdsota 16Pus anti gen(s),
‘such tel i - I i ng cytokines.
The sonscdiachua AR R aobhg! GhBles Al Rl MRl TR 1) (e

s’In
vac cFeiEs cfcat ifogamaaste hagatpitsat iceas tat tre cagpyoiyes Uppaamaga/e 138@chani sns  of

Ebol i [ Lgen cur in their 'natural antigen

sti ng? t§lg|£%b§aa{;c§?g g%!soltﬁ%tt E%%?/ga%k%%g%[ Eg%?gﬂqaéptvafﬁtgﬁgq r u@“@i ral induces

st r opRyaatiiiga eyesigiaetit ArATEAE: AL ESpYrIgesm asatitfasad dtni®apton 1388 occurred. The
ene ine has. a e i munogeni_Ci of a natural infection;

g %& G YACE h | f th t f t I fect

el SCegHes detidag 37020 Re0th ARORSORA FaARansagt SORRALARGR | OGY | asting 3. O

f or ngctangktar e tagmaciab@dgridch dobgpcaetd tgmabcanytcaidadgmmurseo sti mul ati on

| asts_for weeks. The effects of thi's novel vaccine are long | asting and

pr ovt FECIHRG I IPETRER LR BETEE (9L AGERG ASRITAIRR £20TtEstY nf]ég?i on. The

pr essyyyctatYeniggCitaich Glagordlics eahedatsy actyBidrad Qhgdagbitni zizag a human

against Ebola virus infection conprising adm nistering the vaccines 58 2 .
Moy FIEE2AART FSF ERISEE7999@T9530 SAFPIP(RAGLFISEH IABREELITThel8Pchni ques for

adni gyceb@ickf YahdiRe@uty BGRAARST thté\:!émsggaﬁE&tK?Q}(ﬁ?geath?éghgﬁ]i%(s@ Ei Ielnteqoinn t he
pres I nv i -

gl ycoprotei ns simultaneously, 'the vaccinate | s“shoul d be
i MMATRERAYAAY AR HEPRALEr 30333809 SCRROTERNY @0aaviaont tagekdRadaona0RYy, since the

genelai g [ e [ | | S, | to. mdc the body's
abodCRot pfatetdia mgfﬁ'}%ﬁ?é‘g |t8§%/a%t§aeqa%%3§e/tsa8ﬂtqg§ fe rzgléd;onse to such a
genatReyt iy b Crotactiysi totao@bat agagdtiagycsiggphtthtbe atCrtshragng 2a6@ | ong- | asti ng,

}:gregcu‘%?g%gl%gﬁé gﬁ%ﬂ %a%t’cg&scfcg?dgﬁgb?nc%{%?? . tc%/%%g%gg{)Ptggagﬁ?g%%gilgﬁﬁ {)gsél' S o rel ates

to mopheagase gedacegHya cogposatt agattiftgaonpyaicty apbetvaeci negs) descri bed

b eyt i cal cceptabl e dil t, i pi ent
oo e R BB IRE b SR ao AR el B Fuot SLACHC B ngiMbus modi b or a
vat ertgmatgd Dgayoas NSt 0§dagboggti guraagtict caidiattggonsuéd uents in order
to |tr£1’(g:r%%ge %he ?é)tl Vi t¥_ and/or the shelf |life. These consti tuents may be

ot FRPAGEY H3PT29635% CHA2qRIA LA I GRTTHR COROChTadE or%fisein

sal t~

- hydrgatyagte) ragaptagt fio@idhoadn datdbgeRt VidighatR gt Aadgigieantsymy be incl uded

in the pharmaceutical conposition'to ~augnment the inmmune response to t he
viral antigen expressed fromthe reconbinant.virus. Exanples of the
adj uvant i ncl ude, but are not limted to, nunmy) dipeptide, alum num

hydr oxi de, saponi n; . pol yani ons, ananphi pati c 25 substances, . bacill us

Cal metteCuerin (BCG, endotoxin |ipopolysaccharides, keyhole |inpet

“henocyanin (GKLH); interteukih-2203L-2), granul ocyte nacrophage

col ony-stimulating factor (GW CSF) and cytoxan, a chenotherapeutic agent
which, is believed to reduce tunor-induced suppression when given in |ow
doses. 30 The present invention also provides kits for enhancing the '




.The route of adm nistration can be particularly inportant |2M m(‘éroldgnci ng
the nature of induced i munity, and the degree of protectiof. &, xanpl e,
20 while parenteral adm nistration may only activate a system c i mune

r esponsgyg §0gﬁs the oral route provides, in additiaqgn, nucosal inmune
response.  The ability.of the reconbi nant viruses of tHd/YVEER: invention
to elicit a nmucosal.imunity renders its application Inportant in
nmuoosally and sexually transmtted infection. 25 Doses or effective
amounts of the recomnbi nant vi¢asgharay4lEpdntkon' : factors. such as the
condij4 } , [ e t] he , weight and
heal 'tt £r;éa%?"z’ cithi;& ﬁgﬁa,@ﬁaﬁgﬂé}%ﬁéaartgﬁ%aﬁoﬁ’%ﬁﬁgg%asa?ﬂldr?Qgrch%#aal ,ggﬁe skilled in
the && understands that the anmount of virus particles t®5B& adm ni stered
depends, for exanple, on the nunber of tines the vaccine is .admnistered
and. thes| esel of response desired. The appropriate titer of the reconbi nant
virus_of the present invention to be admnistered to an individual is the
ti t-eFZ]t_lhatloéan nodul ate an i nmune response against the viral or bacterial.
anti gep.apfael i cits anti bodi es agai nst the pathogenic virus orbacteria
fromwhich the antigen is derived. An 35 effective titer can be determ ned
usi ngldn AERyy inmypodedi dephivinyst wedctivity of 60 2 May2006 WO 03/ 038057
PCT/ US02/ 35112 i mmunoeffector cells followi ng administration of the vaccine
to the individual or by nonitoring the effectiveness of the therapy using

- wel 1 <488pw?3i n vivo diagnostic assays. For exanple, a pr op%l actically
ef f HHPHRPIAMSERACABTRAEREE925p FIFECEHBI HAAT2028R A6FAMERI20f t B present

| NV egtiak Ofy iR abRgbdhat HRabRRIE alfagacdayorcabaut 100 | to abegg 10 m of
saline solution containing concentrations of fromabout 1x104 to 1x108

pl aqug ;or_gi ng units (pfu) virus/m. Wen other plasmd DNA vectors are
used, 8 15 0O g per admnistration is the preferred dose range. The dose
mayblihe 18anme for -prim ng and boosting imuni zations or it may be desired
to a‘:IZIETLg; gﬁgnti ty of reconbinant viruses 10 provided in the boosting phase
as conpared to the initial primng dose. The dose of an inoculumof the

r ecottiBnantmavi trasncalefidienqyr ementtypoidention is dictated by and dependent
upon the unique characteristics of the particular reconbinant virus and
the particular imunologic effect to be achieved, as is well-recognized by
the <ol | egl artisan. 15 7. Methods of Enhancing the Immunity of a Host to
Pat H@geerdoacT hkragaare rtacaapredn porytadode Rogadcdms acahbeds f or6oenhanci ng t he

i oy 0 ens. Wi th the reconbi nant virusgs descri bed
abovel:t&;a@g;g ?trgxg%%agérﬁ?gﬁagrg% ?ga[cﬁ%gcﬁ‘%taljfg?it is provided forf@nhanci ng the
immunity: of a host to a pathogenic virus: The method conpri ses: .
adnmi NSt eff ng 'to the host a reconbinant virus in an anmount effective to

i ndueeqs afgg nmune response. The reconbi nant virus conpri ses: an antigen
sequence heterol ogous to the benign virus and encoding a viral antigen from
25 &2b&t h®eni ¢ virus, expression of the viral antigen eliciting an i mune
res e @i ; i t i antigen and cells expressing the viral
ant :QSE% iﬂjn{aﬁghﬁ@g?gﬁﬁgﬁ{cyiJra?lé%:t?'génlof t he host by -the reconbi nant virus;
and an i nmuno-stinul at or sequence heterol ogous to the benign virus that
encq i mruno-sti nmul at or whose expression in the host enhances the 30

0466 FN . ! . ; ,

I MM4GOUQRY Echabfathd taVdag@daadifrhOfidga tAGyacCLR ARG Y 1 I USso May preferably
be replication-inconpetent and hot cauSe a mal 1 ghancy naturally associ ated
wi t F3t99RRC9939BALARE 20930852 AnAgaR_AGsRG AL tOthe r econbi nant viQ5us naybe
adm nistered to thehost via any pharnmaceutically acceptable route of
adm<Rlet rzg i on. The redoinant"virus 35 may be adm nistered to the host via’®
a royfe of .intramuseul ar, intratracheal, 61. 2 May 2006 WO 03/ 038057 '
PCT/0)SG2/'3%5112 subcut aneous, intranasal, intradeniial, intramucosally,
- reckad2> amal and parental administration. In another enbodinent, a method

iI's pravided faqr i mﬂ4ni Zing a host against a pathogenic virus with nmultiple
ant fé)]&ﬁs HuRan TEIMnedeTIEIeNgh g i resBYReohg- 5 | asting i nmune response to the
mul tiple antigens. The nethod conprises: admnistering to the host a -
~reconbi nant virus in an anount effective to induce an inmmune response. The
reconbi nant virus conprises: a plurality of antigen sequences heterol ogous
to the reconbi nant virus, each encoding a different viral anti-gen from one

" or nore pathogenic viruses, expression of the plurality 10 of the antigen

sequences eliciting an i mune response directed against the viral antigen
~and cells expressing the viral &kf3gen in the host upon infection of the
host by the reconbi nant virus. The reconbinant. virus may preferably be
replication,inconpetent. and. not cause nali-gnancy that is naturally :
associated with the pathogenic virus(es) in the host. 15 Optionally, the




virus, Venezuel an Equi ne Encephalitis (VEE) virus and vacci pi VidOHS
- Opti onal ly, both the first and second reconbi nant viruses may

replication- inconpetent adenovirus. Al so optionally, one of the first and
second weeHEkisAant viruses may be reconbi nant adenovr%:bﬁ%(@%qzthe ot her may
be 10 . reconbi nant vaccinia virus. In yet another e a nethod is
provided for enhancing the inmmnity of a host to a pathogen., The method
conprises: admnistering to the host a reconbinant virus and one or nore

i muno-stinul ators. The recofBPAANY 45Tt thay be any of the. reconbi nant
Vi rugggp-degcri bed above. In 15 particular, the reconbi nant virus conprises
one OgcaTBAJYC ATt ACFRNAs dglrRPeEs agtgetcercﬂ mgggastatgg gdaegaaetonbi dant vi rus that
~enco nt| ens. from pat hogen. EXxpressio f theantigen
eli c?%sa%g%alg aa%a %%cs?e% raqu?ca&a agl nst the antigen ;{Rg cells

expr essi n%gt he ant| gen In the host upon infection of the host by the

r ecorbt virus. The reconbinant virus is preferably 20

repl i.gAti q@si nconpet ent and does not cause a nalignancy naturally
associ ated with the pathogen in the host. The pathogen maybe a pathogenic
vi rus2®ac®NAas HIV, hepatitis virus and Ebola virus, a pathogenic bacteria

or pgiﬁglt ma’ﬁ(;,ﬁ@;.lgaqum ﬁe); hlnsus g%edi ment, the imuno-stinulator may be any

mol ecu t hat. enhances nicity of theantigen expressed by the
25 cell infected by the recorrbl nant virus. Preferably,
the T nugo- stinmulator is a .cyto -!ne,including, but not limted to

i nt ef t%b'&lgﬁc %ctéd&E@aral £4H5h fiaBa agi:'akt!a@gtjaztagg@cea‘g?‘ta%tﬁid?'ém’ a-ggterferon,

y-interferon, granulocyte colony.stinulatin
gr antAt@g3acas ﬂ&%pm}gwgaetﬂa@w%ﬁamta@tns@ fact or, and coA®} nations
t hereof. 30,  The cytokine may be adm nistered into the host in a form of
‘purifiied 3protein. Alternatively, the cytokine may be admnistered. in. a
formof ression. vector that expresses the coding. sequence of the
cyto e ﬁﬂgn transfecting. ortransducing the. cells of the host. According
to azmzpf plidhe above enbodi ments of thenethods, the 35 nmethod may further
conprise: adm nistering to the host the reconbl nant virus 63 2 May 2006 WO
03/ 0‘3@@57HF’@WU@B@“‘S@WH“%Q&VHHW%&ON the i nmune response. Such a booster
i noculation with the reconbinant virus is preferably conducted several
eks to several nonths after the pri mary i nocul ation. To insure sustained
hi gh¢ pro tion against i tion or an efficacjous treatnent of
t he tcﬁtg"ea‘a"i‘g"’e‘( §$aaéstf§8cfaﬁ9ag§-a?%f’%acat% t ‘tag%féa%%ﬁﬁw&t Yt be hel pful to
I e- aghthdrgeige hadahetdaoagbedacatdabdbag@dacaartb® t he host at reggd ar intervals,
for exanple, once every several vyears. The reconbinant virus adm nister ed
in thegbogster inmmunization my be the sane as or different fromthe
- reco |nant virus adm nistered in the primary inmmunization. 10 Al so
- accordingl@o any of the above embodi nents of the methods, the nethod nay
furtﬁeﬁ C&prl’l se: admnistering to the host a plasm d vector that encades
the same or different antigen(s) as that (or those) encoded by the
I ec oatib3>n amuman i immsroddfiei glcaswiirds wemd ar is preferably a eukaryotic plasnid
- expression vector that expresses-the antigen(s) upon transfection of the
cells 15 . in the host. Also according to any of the above enbodi nents of
t he sgeg-hozls, the nethod may further conprise: admnistering to the host a
secdathacagsniaataicaa \riaqaa.agaaataoaqx@wctt mgcmngeam@spgmse arfd or to mnimze

ne temon the onbi nant
Vi lrjbtégdsdagézagg%%%%%%gf 955‘ th %ebg‘i reco nZ%ts Vi rus corrp:;ﬁ%ges Ia second

-anti sequence from a second pat hogen that is different fromthe first
ant i“g equence conprised in the first reconbinant virus admnistered in
t he (p1ismegsg> 1 muni zation. Preferably, the second antigen sequence encodes
the sane type of antigen as that encoded by the first antigen sequence but
from>2PMdi fferent strain, serotype, orsubtype/clade .of the same pathogen.
Al tQEiB@-t'A\{-ﬂPAm&th% -Ref@nd antigen may be a different type of antigen
conpared to th Irst antigen, for exanple, the first antigen being a .
surface protein and " second antigen being;a core protein of the sane or

di fferent pathogen.. Al so according to any of -the above enbodi nents of the
met hods, the 30 nethod may further conprise admnistering to the -host a
viral veetor prior to, concurrently, or post the adm nistration of
anyotthe above enbodi ment of the reconbinant virus to mnimze

" neutralizing effects' of the host®@immune systemon the reconbinant virus.
Preferably, the-viral vector is administered post the administration of
t he reconbi nant virus: 64 2 May 2006 WO 03/038057 PCTI US02/ 35112 The .viral
vector may be thel native progenitor of the reconbinant virus. For exanple,




native progenitor of the reconbinant virus is adenovirus tygq, a@édb@ viral

~Vector 35 may be a chineric adenovirus type 5 with certain regi‘ons of the

backbone 65r 2 May 2006 WD 03/038057 d PCTIUS02/ 35112 changed fromtype 5
to the qay nding regions from other adenovirus . This
appr oach IS bﬁ?l eved to be advant ageous because of tﬁ’g&ﬁ}gﬁg?ﬁf cl oni ng
when. only a portion of the backbone with the corresponding one of another
serotype. This may be acconplished by constructing a shuttle 5 vector by
including Ad5 fiber DNA and s@f#wbit-Ag0$Shed-Mds fi ber DNA partially or
conpletely wwth that from anot her serotype of adenovirus: As shown in

Fi gukgp0-62, a ri ght shuttle vector pR-Ad.5/35-6mis constructed to the

repl ace the fiber i of Ad5 with that of Ad35. This right shuttle
vect 6¢23zarFMeViEs My ki g?zdg't‘t‘r” d°&ft shuttle vector and the Ad5 backbone to
genetkagos agechimeric Ad5 10 vector. Up to date, 51 serotype of human
adenabg'algmg;tghaaggad:a‘aeta itdwaatn“ljgetrmagutgggjiggﬁg@eghtgiggmacshug subgoboups fromA to
F.. denOV| ent into the cel is a_ two- ep pr.Qcess consisting
of v BAEBR a0 SR AP eicheftag MBF R 0027 o1 oved by

| Nt epgRchcat i wWogdapoga bthmcdcttMtﬂegtthSethGaag& rmt1i3®s to avp3

and. av(35 int egri ns_on the cell surface, Lon et al. }}zg ain.

M cr b5¥98Fac29 LSRR EFTHPRECH aéPCWCfH%%?C*EfaC BECkRY 1 1109 Huang et

al . (dR98gaad raytarehgt 6RtFPdla 2h8Fictendadhtycas Rhtqlard 19340 J. Virol.
68: 6811-6814. The adenovirus fiber is considered to be a crucial nediator

for 9YR9RHFa8f fHOEITERLR KAIATIRGT tT 0 tLaeRE: 2RAIFFiRaa Qehigdei? C, 385 fi ber uses

the Rﬁteﬁeaactlat@;\tgfgtsm?gagc enQYtdrdscd EGRRERET (ebiRhgh@ Medp@t e the high
affinity 25 (1997) Sci ence @g75%139v20 1323. érhe adenoglérus fi ber canbe

di vi BEEC33309 tRRFEELRoRTRAALCCT REac Rt PRASACINIE OBTEEAICY ai [48@ 0Nt ai ns t he

| Sequ?&@%aﬁ?%ﬁ%h@a wafcﬁ&é&%@%h:?éagg& cé”é_?ﬂ'tata@ SP@E% basgy De Long et

:(1999) J.” din. crobio ke fiber shafts contains
nurrb@ﬁﬁcéﬁtgﬁéﬁééﬁtsﬁﬁgﬁﬁgﬂfﬁg@m%atf@a% fatAcIolt 2a8Woc@tshedf® Dav' t is 35

bi nd&&gca}&ggﬁgﬁa%\ﬁ‘ta(g]tggﬁ)tawkt g@é@alcttﬁe a a@a?htétfzﬁ:aZa’%%caﬂa CARy def i ci ent

cel l achment occurs "at nuc ficirency through alternative

- pat hatagtacage Feharcaay Ci mtew@tt @attdiatasegarcrinsad idgaracargd t hé20WHC cl ass |

Ber ghrana B S eelR odac by Bt Bk el i asBldll | AT Del "aontai ns

gI obaﬂtatgalgmlaammugstctmwbt laotdgatcﬁaeacaatm‘tac anaglaalaamj:t ar @40 nvol ved in the
r ceptor inte Hua et _.al 996 Vi rol 0: 4502.

e A e SpaotPactan et R0 sFYRATe L Hadehls Gbesirad®el bePnon (1 6., the

headjaagsdratt gtanadgay Reniaraabasencaagna, aﬂabaﬂaag Ig)ltaglgactdae baekbone of :

d b I d by th d ' f th
6. DOV To0 oD JHIGORT 2RI SISO SRS ORPhdenovi rus

- ser aicupRrecdr dcaaahuatat hgafdagey acdid catagvgacyaggooa agctbadi mangs of. the

chinmeric vectors havi%g?t he individual domains of the Ad5_ fiber regions

substPIGHREY GRATAIRAGR 393897 AR R HSnHRRRIBFC AHSBCFARTer &Y on. |
Preffeadala¥aa bhtaligiab dga@adgdtaddierddtbfngiRabPRofarddl | 3p60apped with the

5 correspondi ng one from anot her -serotype of adenovirus since the knob
don&ﬂgﬂgqtétﬁep?aémtf‘ JFrAEa9aEFh REetACRRIAL KBPEFFT tHEAI23%dt erldeQ i on. For
exargghfattferiReQugh %Bigt\étfﬂj%aﬂa%aé’ca@%@%tﬁﬁ@tagﬁégcﬁ'acOCiBﬂQ one or nore
het erol ogous antigens and/ or an I nmunostinulator while the chineric viral
VectagraaglAal st ReRwihr harmaariea crlearaonat tah@it;*,mﬁ@ or13&Q) di fferent
ant i rr on from
deriaa P oot 4t ARG st dlag HusdlBHLOTaPc bR I8 “hass and
Ad4 BFCIg98RRINT ROEA9ABE PP _ATOGR TN amduabdaicmdga sagnrhattee éim ession of the
tra S. verify this
Ci apEHER B AEE AR R AONEBL ek AUAGREREY 380G Y15t and
t he oraatshsaaofgcacroittd ZaGRgtegut gdpydyttar e:cnm:guaaedtmcﬁlalaSA 14820neeks after the

 rogeonteE P Bk s SR o il PR Rotagthaa 169 o “adas) i o

then administered to the mice 4-5 weeks after the primary injection. The
I_eveI s of antibody against GFP can be neasured 4-5 weeks after the
'secondary injection. 20 . The nethods described above maybe used for

E _preventlon or treatnment of diseases. In the nethod oftreatnent, the

adm ni stratl on of the reconbl nant viruses of the present invention may be

" for either "prophylactic" or '2herapeutic' purpose. \Wen provi ded

prophyl actically, the reconbinant virus;is provided in advance of any
synptom The prophylactic adm nistration 25 of the reconbi nant. virus serves

to prevent or aneliorate any subsequent infection or disease. Wen




serve as the host and the serum or antibody collected from Ei nihfr may be
adm ni stered back to hinlfherself or a different person’late Nay 2406
anticipation or 20 in the event of infection of the pathogen as

pr ophyl j t herapeutic agent by eliciting passive inmunity against

t he pat ﬁg%gﬁn@ﬁ&)ti onally, the host may be a non-hun'&’r?T%P%’rﬁFnand the serum
harvested or antibody isolated from the aninmal immunized by the

reconbi nant virus may be used as a prophylactic or therapeutic agent to
~treat a human or non-hunman anGemghan.f4@atdsciyati on or 25 in the event of

i nf eB9339RIAR FHRECYEEH 6C TR IURAIP AH1@22aCRa% KEATRER 438 4188%@E%3%hatl7fddi fi cati ons and
Chaﬂgﬁa%gﬁ%g%awegd RedRBcatPNR LSRR St g @B Yareiaak NG abQye- descri bed
antigens and imuno stinmulators 1ncluded in the. reconbi nant virus and

st i | RCAPAPFIOAI 1 TEIATRIT APRNIITIYT AR @R EN aysgtcCop aftRtara  F§PO exanpl e,

Wi | EdRBa6RH YaGalaRbad BEacARYE ol BRGEA BfkaRilad WBadiBfks® Hofp! aCed Wi L h.
codons that are prefefred by the host to be Imunized, e.g., a. human.

Sy nt #RAALEGA6| CANTAAIRYT RERACECATC FaootRdagat oaashetot disagastagyr efl@8¢ ed codons for

v aRCaeae R ERe B RHE R Sl bR caBREER B, 07

ef f | gia@ngicaapftoptostgant pyROEIGeR Pruesswthtbygtuchgytre agnjrapeast @340Guch as in e
i

can bRk BB b MBhbel Mg Rl el ARkt 4 gher 1 evel 5 o

hunoggdateaadt aycoehyod argabmmugecr@gypansesattrabii@olivrabcagAl 12206 t he above-

~descrj bfd rruttgpts fall within the scope of the present |g\é§ tion: Standard

pr ocedir ¥ G- TERAPLET S ALY GELTTHR, ST b ICrtg9aste) ophoresis are

- carrgadgtigha ighamasorcdenogaashd it tygan@nadaagddit e lgatogattggSURBLD er' s _

instructions. Standard techni clues are not described in detail and wll be
i

wel | 9ABRAPEY SEP BT Pl CBREEX A REAIIET 1a38t9803 aBreRaRI%E nd¥Phe present

| NV eddgic gapaiAbMtGaacdNd PRI bRt § Qb 16 taNElirgadRdy teQyeiti ongbp met hods of

vi rol o% ; m crobiol ogy, nolecular biology and reconbi nant DNA t echni ques 10

wi t h§99 %/‘f?é‘c% kRF2ARTT: HEoBRatat QLRATAEGENIHCHAYCORPET AP n@d8F ul |y in the

| it ef REtdiRcc t8OR cByR- cacgfdti O ktgRlc@ft- gd0! ecul ar O oni ng;pgéy | aboratory
Manual ; DNA Coning: A Practical Approach, vol I & 1li (D. G over ed.);

ai g%rig?de%i de Synthesis (N. Gat, ed.); Nucleic Acid Hybridization (B.
Nanme S’"Higgins, eds., Current Edition); Transcription and Transl ation
(B. 43a1¥i @883 & S. H ggins, 15 eds., Current Edition); Fundanental Virology,
2nd ption, vol. I &Il (B. N Fields and D. M Knipe,:eds.) The

foll >hg"'g(arrpl es are provided to illustrate the present invention

W t hQusy hPViEVERT |defiidniceg the sane thereto. 69 2 May 2006 WO 03/ 038057
PCT/ US02/ 35112 EXAMPLES The foll ow ng procedures are described to
illustrate howto nake a genetic vaccine of the present invention against

~var iQug. pat hogenic viruses. 5 The genetic vaccine is based on an adenoviral

vector with nodified antigens derived fromthe pathogenic virus (e.g.,
Ebol<@2%4 r ¥odifigdplityi vid mlFirq]adeNd 1opR® nserted into the adenoviral

backhese. 3Additional |y, the reconbinant adenovirus also carries nultiple

genes encodi ng various cytokines, The reconbinant adenovirus is.

r epMet s ofid i WEoweben Ty GIn i § ILeu (Tep girasTrad@yoltr 4t 10 infectivity., It

is roted that gehetic vaccine addi nst ot her pat?frrbgeni Cc viruses, Dbacteria
and parasites,may be constructed. by one with, ordinary skill in the art

f ol MomiGly ®ir ieitalreupkasic @YU Mets Lee vet iThedys reedeslai The &k ow. 15 1. Genetic
Vacci ne -agai n2:~,°t_ Ebol a Virus Bhibodi nents of tife geneti c vacci ne agai nst

Ebol a virus and nmethods of their construction are described in detail as

f ol Lps\d.eu 20p Mal GhnetdicTyrolyf Ghatvebmrofval hepBhel @uviaraus nenbrane | co
roteins THe nodifications*ire carried out4Susi ng standard nol ecul ar genetic
mani-pul ati on techni ques, such as restriction enzyne di gests and pol ynerase
chairhr maachi aru (MRER)ys 2k Jdreagd WTORyOa®: Ny rofspElel @uvirus are nodified to

produceé® he optinmal abtigen for- Ebol &0virus vaccine. Two nodified forms of

~the GP proteins are constructed to have inactivated inmunosuppressive and -
~infectious nechanisns, but retain full natural antigenicity of the o

‘Wi | d-type gl ycoproteins. The nRNA editing signal is deleted to prevent the
production of the secreted 30 glycoprotein (sGP), which is

i mrunosuppressive; and (2) the 'proteolytic cleavage site.of the

gl ycoprotein precursor is deleted to prevent the formation of the

- functional glycoproteins (GPI ard73P2). Sanchez, A., et ‘al., Proc Natl

Acad Sc! U S. A 93(8):3602-7 (1996). In one formthe i munosuppressive
peptide region is deleted to prevent its function, and in the other form

the 35 . immunosuppressive peptide notif is split in order to destroy its




25 is introduced into. the Ebola virus GP cDNA Using PCR anBI i fication.
Al ternatively, the cleavage site can be altered, such as by é\f‘fl‘yezgoﬁecifi C
mutation resulting in elimnation of cleavage.' Another inportant feature
of theES,g(lrllga\ff\gséﬂgz is that two fornms-of glycoproteins are synthesized froma
singl e "¥%6ecreted from (sGP) and 30 a menbrandGh B rm (GP). The
two forns are generated as a result of an alternative RNA editing event at
a sequence: of seven uridines (at location 1020-1028 fromthe start site),
whi ch _is highly conserved anomgnmht.7owr2ERet a  virus subtypes. Sanchez,
A, ¢8 d1‘.S,A9$r¥?8 Nt 4 lec e gk Aﬂ SYAVad I e)ThBGBR-PFo 4sh996) . The SGP i s
synt hesi zed from.un-edited nRNA an ai kel y has 35 i¥frunosuppressive
functions. The GP is synthesized froman edited nRNA 71 2 May 2006 WO
03/ 058057 By  \a30a1 3Err1 valaash Vakahy chassh Phemes wepressi ve functions. The GP
is synthesized froman edited mBA with inserti%n in one of the seven
uridines. This RNA editing causes a frane-shift and results in a
tranéY%t“iS@Pf‘SBfMEEH@"s@@oﬁm readingid neprale tthatseenegdes the conpl ete
t ransmenbr ane YPycoprotein. (G . 5 To prevedddthe synthesis of sGP, the
RNA editing site is nodified from UUUUUUU [SEQ ID NO 2] to UUCUUCW [ SEQ
| D NE&EP 31n-Sen Lehd.ys DA, Cyisher1 eguisiarienprs eaneps &ai S1HAAAAAA [ SEQ | D NO 4]
and AAGAAGAN [SEQ ID NO 10 Tespectivel §25 This nodification acconplishes
two things: (1) all nRNAs encode only the GP (equivalent to the edited form
Wi t hAlal Gly see cghiakh Jthe sb® andrle2)hrUldUbd ERERAd Py NQ,$6] encodes the sane
~anino a #YU residues as 138UCUUC [ SEQ I D1MNO ~ 7], but prevents the possibility
of further polynerase slipping at the stretch of the six uridines. The
- addi $aropled cbdiPtd 1le Wobl1de QRYSE r | et r.e.uridine and further
(-2)%r ame shiftingl5The rrec'h'g/ni%‘rgﬁfligf ﬂ?himsa err@ﬁf??éggi on is diagraned in
Figure 2. 15 A third nodification maybe introduced into the Ebol a-Virus
gl ycoler odueilys t@d akd Ren 19s ah ty f g/ ressive (1S) peptide
| ocated in 5V(?PZ@ ighe | Sgpepgﬁic?g ‘]n};g?f]? T(ﬁgme] omayég%sg@g 609, formthe start
site) is highly conserved in. filoviruses and has a hi gh degree. of
honmods@oyam §dr anhd 04T &14 12 t e of _.opncogeni c retroviruses that
has been showisd o 1bfeﬂ'?2%y% mrﬁéﬁgg%gs‘?ge.m\){ﬂ&ﬂﬁogg V.E., et al., FEBS
Lett 305(3):181-4 (1992); WII, C, et al., J. Viral 67(3):1203-10 (1993);

) s o sestelon AT B Seb 454008 T AMGEIEOR 18065 Donner .., et al. . )

Acquir I nmune Defic Syndr Hum Retroviral 12(5):442-50 (1196), First, a ten

- am neq ¢l A2d6k04 .00 ﬁz | ntroduced iin the core region of the notif
(betwgeemo aﬁi%é éﬂgi \gﬁrg@ gﬁ'}))mif gys &Eﬁtﬂé :ﬁsfsvaﬁuw&"ti“%h. Second, each hal f of

the notif is reversed and duplicated to destroy function and increase

ant i,gehki ¥ vahten,Seld eyed that antibodi es against the IS peptide may

i nhiggit 1tﬁh§§yivr?l|1ruGr¥gsig%p'li‘§éjs§¥§/gﬁ? ﬁ%tgg'g)ﬁs%f'“s_f' Hi&n %‘% viruses during an
infection. The basic strategy of this nodification®i's 30 di agramed in

Fig ' ilJustrated in Figures 3A-3C, nodification of the
i mgﬁsg?ﬁﬁé?ggﬁégp@&ﬁm@egﬁ S g% AE &1 fhe fya) HYene. ' Figure 3A

" illustrates the wild type GP. Figure 3B illustrdfes GP with the 10 ami no

acig ge_c!? ion of the IS peptide.' Figure 3Cillustrates the IS peptide,
whi &H ¥ E igﬁg As et ARGt We [ 3afiis Giﬁpl-ﬁltéﬂ)egy Thw@r@3/ 038057 2 May 2006
PCT/ US02/ 35112 Wth these nodifications, Eb % virus gl ycoproteins are-
gengr‘a%ed that _are non-functional, not immunosuppressive, yet they retain.
t he""faf¥l 450 Aé%tTf"ﬁéWPdiyﬁyg%fmegTh’@s@mmcﬁ Gled1Ghsequences are used to
generate antigens in theVaccines of thég-rpr esent invention against Ebola
Vi rﬂé. 5 DNA seguen.ces of .the resulting altered GP genes. are confirned by
seqUenR Alallys ety .Am;goﬂiefqlms@x@e abeslamés tdgen cl oned i ntopl asmi d
vect-ors contai ni ng | ements neces y for efficient expression of these
GPs in hostian. cells. Expression and correct |ocalization to the cellular
e @aﬂ'\é’ Arg B AsMidpredsyThr rexpsiyergert T1ansfgectd ans ppd Heta or 293 cells and
10.>"8nal yzed by Wedt%rn blot and FAES, using pol y8R®nal antibodies from
hyperi muni zed equi ne serum and anti-horse secondary antibodi es | abeled
wi'th horse radish peroxidase (HRP) or fluorescent tags, respectively. 2)
Construction of a series of replication-defective adenoviral vaccines 15
that mediate high |levels of expression of the nodified Ebola virus GPs The
vacci nes of the present invention utilize a reconbinant benign virus to

- carry nodified antigens of Ebolaiwtrus to trick the host into nounting a

robust inmune def ense agai nst the Ebola virus. The preferred beni gn, virus
. 1s 20 a replication-defective adenovirus. These vectors are an excellent.
choice for vaccine expression, for several reasons. First, -adenoviral




in a shuttle vector pLAd/ EBO-GP. The pLAd/ EBO- GP vector con;ekiﬂns (59 e |eft
~end of the adenoviral genome including the left |ong term ndl ?ye% ts L-TR
and t he adenoviral packagi ng signal V. Genes encodi ng cytoki nes such as
IL-2 andg,d L e inserted into E4 region of the adenqyirus vector using

t he 20 &u#{ﬂﬁg%ect or pRAd (Figure 4A right side), rPZ:éerS %"ﬁbui n a shuttle
vector pRAdIL2,4. The pRAdIL2,4 contains the right end of the adenoviral -
genonme including the right long termnal repeats R-TR To construct an
adenoviral vector carrying théengpagy@he Se#i-yxtthe shuttle vector

Cba T TR T b e s o S 00" o adenovi ral
backbone and pRAd vector. To construct an adenoviral vector carrying both
the &GP 980k Lhe i (e i he E4 region, both
pLAd/ EBO GvyarﬁopRKS‘%rﬁz'F '%glzrfﬂg@ﬁq fﬁéé‘%’?‘i@?g%ggfﬁ“é?féd to the backbone of
the adenovirus (Figure 4B). 30 To generate reconbi nant adenoviral vectors,
corr E P b S L B T e AR WAy %% BF i nat repeats can’
replicate and generate infectious viral prti cles. Human 293 cells (G aham

et al., . J n..viro/, 36: 59-72 (1977) vai |l abl e fromthe ATCC under
Acce8d 45 %"‘.‘ :mﬁlf'%'lr’_'iﬁﬁ)ﬁgh%{?. P'?Ssé{"dgwoégg d8" £f% "AhdFeEI b genes stably
integrated in its genone. The 293 cells 74 2 May 2006 WD 03/038057 s
: PCT/ US02/ 35#12 suggl rreqt \%’Be essential, El _gene cl)f. denovirus that has been
- del e?%d“f% GIne @2%0‘? G ?"’é%'”?‘iﬁ ARt Briphas E1, E3 and partial
E4 deleted and can only replicate in 293 cells, but not in target cells.
The adenoviral vectors are anplified in 293 cells and purified by
ul t r Qehtd ij"hdﬁ@ ihgh AR Té’és‘?ylﬁnﬁ”é’hj r e T QFQ&HF%@E%.AS'H ters,of vectors are
determ ned by serral dilutions and counting of e infectious particle
(ip) after infection_of 293 cells. Determ nation of inmune respones to the
genetincTRrabed ﬁgs too .FWM"iWU\q}gr'i‘j‘oa%‘é’a&"Q E,ahg%gi TY® THtianti tate t he ampunt of
neutralizing %ti bodi es devel®0ped in respon to the vaccine. The assay is
based on a . retroviral vector systemwhich Js based. on a Ml oney Mirine
Leukihd @wBlwigle V& GdmASKAde ovre lanidA abticagingycaht drexpr essi ng GAG and POL
pr ot ei ns h&%e been extendtt ely characterized. and are commercially
avai | abl e. A packagi ng 15 vector construct that carries a p-gal actosi dase
genePrasA% Agposn Ehr idsg ugedier Alerhwethevalat Bro sbnsin uda expressing the
menbr an®% orm of the. BBol a vi rus GP i 490 co-transfected with. t he p- Gal
reporter 'vector resulting in a GAGPOL packaging cell line, which
genareat By Alet Thovihallwade ale pAytAsel Be avigt &int ke Bbolkgs virus GP instead of .
its ¥riginal envel of& protein. 20 DHPermni nation of 48hi ch nodified GP
antigen provides better production of neutralizing antibodies in aninal

~ nodales Glipeasnatiensan ned AVACes Mep\AaatansTiratduyiysgcliheld wo GP variants are

tested 25 for tH&ir ability to4%Aduce an i nmuné%F esponse to the Ebol a
virus-GP in CD-1 mce (Charles River Laboratories; outhred stock of Sw ss
M Cespreem LyRogduei) bRy clmPhé (GUy @kn ASpadisf THratleyz1d g neutral i zi ng anti body
titers and cyi® ytic T-lynph6kyte (CTL) actbMities to the Ebola virus GP
antigens induced by the GP variants with and without the IS notif are: :
CONpat &fin SERr e Q@VOURS A PR 6P 182 WaCkrel i s pid Rsil Nj ect ed subcut aneously
wi th 105 i§350of adenoviral 52®ctors expres®sng GP variant | (with IS

peptide deleted), GP variant 2 (wth IS peptide split and inverted)
and.cPs @ anl asiuOaeerHL ot %ASN%GFQ%}’G'IEQ_%QEW X&§ ¥er Six mice from each
group &Beé sacrificed (b3 asphyxi atsson and cervical dislocation) at 1,
2, 4, 8 and 16. weeks- post vaccination, and their blood and 75 2 May 2006 WO
03/ : /351 f vest gd. dition, 6 mce are
mcggggigipﬁgtﬂggs%?ti%siﬁ ?\"gJ ?gﬂg”gé@%’i Fc’%ﬁ %ngi/rgg @ter to provide '

"~ preinmmuni zation controls. Frommce injected wwth the control p-Gl vector,

“tis j e, Sl ' ipjection are taken, fixed,

_ andélﬁfé?ﬁ%bw&ﬂ%ﬁem%%a 'S&SEE%Q% iIE‘)%q‘ %%ﬁél?lgrengﬁﬁegime nunber and type of
vector-transduced cells at' various time-points post-infection.. In _
addition, henolysin staining isperformed to determ ne the degree of
infiltration of various immne cells (neutrophils, macrophages; nonocytes,
etc.) at the site of the vector delivery. Sera fromvaccinated animals is
assayed for total GP-binding 10 antibodies using a standard 96-well plate
ELI SA protocol, as has been des%8{?bed. Van G nkel, F.W, et al., Hum Cene -
Ther 6(7):895-903 (1995); Van Gnkel, F.W, et al., J |Inmune! .
159(2):685-93 (1997). Neutralizing activity . of the sera is analyzed by -




fromthe vectors encoding viral antigens. The innunoenhanciaguéyédﬁ%ts of

i ndi vi dual cytokines or their conbinations are studied by co-1nf'ecting with
a vector encoding the cytokine and the vector carrying the antigens. The
titers éﬂé ﬁ@@gﬂ1antibodies are conpared, as well as the tinme it takes to
reach 15" &f fve titers in animals inocul ated with REFEBOHBLLZ
.conbination with different cytokine-expressing vectors. These experinents
allow the deternination of whether imunoenhancing cytokines induce higher
| evel s of antibodies, short eferpheri7dAdsgEi.artti ne, and prolong the imunity
agai nst the Ebola virus. . 20 After determ ning the best-performng

nodi féedegiRIN a0 aRl, clyhesextenée Tihalatthe drgmygesg-egponse elicited. by it is
enhanced by, c&80delivery to. 68 immunizati &as0site Of vectors carrying
various cytokines is analyzed; Interleukin-2, either by itself or in
conbgakt i ok - b rOf ol rat.ed to strongly enhance
t he ggff&ﬁ%ﬁ%ﬁﬂgﬁﬁka$glfﬁbgggfghaﬁfngﬁg?éﬁggﬁggﬁ%f%ﬁlIs,, natural killer
(NK) cells. and B-cells. Mchael, B.N., et al., CalLInmmunol 1994;1,658(1);

T ey R AU s T i U e

| mmunol 1995; 146(7-8);48679; Tepper, R i., Res Inmmunoh ,. 1993; 144(13);

o0 Aau St @b o s i Ao TR IOV AOL IR0 19 N 80 o 30 e i ok,

446(7-8):461-6. [36-43]"'.INF-y stinulates the, hunoral inmune response

.and |[nc i]4ty of, the ood vessel lls. at the site .Qf
its Lk rie Be P%%%agiﬁ}g%@ ’%RIF Yoo fg?ﬂ E?’S ?l"'i‘ Y6860 %4"(\2\@1) . 5969- 76 (1995)
Szente, B.E.,et al.,.Biochem Bi ophys Res Comrun 3(3):1645-54 (1994); 35

- Ada B t alb.,,.J. | 0) 150(6);2356-63(1993)), while GnCSF 77'. 2
Nay%og.'ww %gé%a é’%&éyﬂ%g@%‘z}-%&ﬁ% Lﬁiﬁtgsggﬂl‘és"e nd attracts
macr ophages and ot her professional APCs to the site of the infection.
Bober1 L A.,1 %; al ., 1nnuncpha{nacologﬁ29g2):111-9 (1995); Dale, D.C., et
at ., PR Alpfly SREFNT)MeE Gy Alpgdly Ser &b hivieugprafal, chung Hua / Hsueh
-Tsa Chih 77(10): 32-6 (1997). 5 Six groups”of 30 8-week old mce are
i nj ected_ subcutaneously with a mxture of 5x104 ip of the selected GP
vari ‘éme ArDE 1 AEY diey fi Yot leohd 61n E&@éw D AN fgUvect ors: Ad- p- Gal ;
- Ad-1L2, "Ad-1L2/1L4, AD-TTC2/1LI2, Ad-IF and Ad-GWCSF. Six mce from
each group are_sacrificed and analyzed at 1, 2, 4, 8 and 10 16 weeks as:
desclzgahbéﬁp Al Exe ey @18.G1Arﬂlny‘§‘issL@f Li?ﬁbﬂ Leg Ghr é/abe;ﬂ'ﬁr med using ELI SA
‘neut izing activitﬁ i s assayed as’thterference wi‘th the ability of EBO
GP pseudotyped retroviral vector to infect HeLa cells, and anti-GP CTL
acti Gt §le sypéein ggmsdnwammi ﬂw snvakGluaredyClies with target LnCaP
. cells transduced“w th Ad-EBO- bnstruct as ddseribed in Exanple 4.
~ Level s of 15 various cytokines in the serumare also quantitated by. ELI SA
usi ngysaks Gablcén Lewrmerrdy alleabpagly. CYmSsoGEy tasesy Mbhese assays can
di stingui sh béfeen human andnurine versiof80of the sane cyt oki ne,
providing direct information on the expression |evels of cytokines
del i @esr Ea- Ulst ntp AderroviTrpsisueditoser arpdserhaww Lhegecarsel ate with the
devel opnenf3of the inmmune ¥@sponse. 20" Afé%r the individual cytokines
-‘are' anal yzed, those that perforned best are tested in conbinations. Four
gr ougis: 6Tn 30e Bepraek Ach dieniThe BpemdtnERCTGdAsH Ubs gl@neously Wth a mi xture of -
5x1041 . p70 of the sel ect’8 GP variant vé#tor and 5x104 i.p. of up to 3
sel ect ed -cyt oki ne-expressing vectors (if fewer than 3 cytokine vectors are
_Usedpsni agh TEOWRE SeAleu A8 igsaM tdy Al BTUCalu YEC P asn Si X 25 mice from each
grouffsare sacrificed®t weeks 1, 2,7%, 8 and 16, amdoanal yzed as descri bed
above. To verify the robust and reproducible nature of the-imune response
to téme &R ¥Retey A d1iehhidilia eayidakinesed Rsfifd Fehls SPect s, the _
experinent as dé8%ri bed above i&loreproduced 1 ngLmbbits. Five groups of six
. white New 30 Zeal and rabbits are injected into the thigh nuscle with one of
~the {Hl Lo "y i 1LONS: d,N = Aa : or (106 ip), the
-selé%?edaﬁgﬂggg}ﬁﬁg?géggngh%ggkF%ﬁﬁpﬁsﬁ%fgyﬁ6§ﬁkbygggAd-(3-Ga|), and three
cyt oki ne vector conbinations (2.5x105 of each cytokine vector) plus the GP
vector (2:5x105 ip), as described above. The animals are bled 2 days prior
‘to vaccination (pre-imune bleed) 35 and then according to the schedul e
descri bed above. 5 to 10 m of -blood will 78 WO 03/038057 2 May 2006
- PCT/ US02/ 35112 be extracted per ®gssion. Analysis is performed in a simlar
fashion to that of mce (see above). Because genes coding for human
cytokines are used in nmouse and rabbit nodels, it is possible that their
i mune systens will have a non 5 identical (to human) response to'those




]

. restriction f

“and T4

antigens. The adenoviral vector

5 adenoviral vector. This design is believed to be able to gyu:@(ﬁt

level expression of both the viral antigens and the immuno®

and to enhance inmmunogenicity of the adenoviral vaccine. As shown by

experi mw{?@ Sgog;a presented in the next section, this adenoviral vector is

capabl e EPP%( ting strong humoral i mmune response iBFTARMHINR against HIV

10 antigens. The adenoviral vector, Ad-E T.R/IL2, was constructed using

strategies simlar to those for construct i ng the adenoviral vaccines

agai nst- Ebol a _yjrus as desc\;%é@"l O ET2R0 txtg ove. Briefly, EcoRI/Xhol

Pg%rrent fromH strain BH10 %q-ll V-1 or HTLV-I111B, d ade B,

Accession No: ML5654), which 15 encodes w | dtype envel ope gpl60 (full

| engder §fP Lame'gmu)i-eummsaremtw- wiu t;l%ypb‘t At Thnd full length wild

type Rev, inserted i nt¥% he I eft end § region) of the

adenoviral . genonme using a shuttle vector, resulting in a shuttle vector

pLAdAdR. FheRmé-isgueu 16A) . DNA sequence of this EcoR /Xhol restriction

fragnen?so[ SEQ ID NO 141 is shown in Figure 38. 20 The sequence encodi ng

IL-2 (with a silent nmutation CTAto CIT at am no acid position 79 to

del et:ﬂOi hé4 Xbal site) was inserted into E4 region of the adenoviral genone

usi n Bﬁztle vector, resulting in a shuttle vector pRAd-ORF6-1L2

(FI 71 DNA sequence encoding this nmutated IL-2 (I1L- 2aX) [SEQ I D NO

151 &Ezshoum in Figure 39. 25 Both pLAd-E. T.R and pRAd- OFR6- 1L2 were

l'i ne A zed usin ap gpriate restriction enzynes such as Xba | and EcoR
éﬁit a1 gode E E‘Eﬂné""&? WRe ladenovirus (Figure 4B), resulting in

t he reconbi nant adenoviral vector Ad-E.T.R/IL2. 30 2) Ad-3C! ACAT300-G

Anot her adenoviral vector, Ad-3C EmaCATBOO G was constructed to carry

cod TSR UaRS AL MILIRLP oHlolo Rl SRRyl R o 0 EY

cyt ogehggrcato gpdgaaayad ﬁagtqaam etmacaackatgtu@ggdaidceg@gm cyimkines. (IL-2 with
35 sj.lent t amno acid position 79 to delete the Xbal
271 e gL B B aG kSt Tl sBte e CraB S Rets 3P e andBTran) | m the
sanetygeicagc t&apcmmcm:mt@fgatdﬁgga{-dlchﬁaagtalagetfhgaaﬂdttattbﬁaﬁyt' okdgnes is

separ at el ga contr pronoters |located in different re i ons of the

P a gt et Pet e R BooH AR B TARCHK, CHAIORIAE. { oSBhaure b gh

| evealtagaRE®RsS Shd2ggalga hRhkadchs MhaahaadRtdagetag@ dgdadi€adctmungsest i nul at ors and
to 5 enhance i nmunogenicity of the adenoviral vaccine. As shown by

ex peRFHEEea aEP&F%ﬂtﬁi" eggé?ﬁgéﬂaq AAETAECCGRR ROEK AP RALCAIWIadedVi ral vector is
capaihbfoatacchiGiggdcas ﬁ&&&@%ﬂé@&@dué%ﬁsa&a@@adﬁ anjggal s agai nst H'V

was constructed using .
10 @Qﬁgé@qteﬁcaé?ﬁﬁa%ragﬁﬁtﬁﬁﬁfsétQ“t@?tCé@ngF?QIé@QangganeCa&Qen05/40r al vaccines

agalceaéaagﬁqotﬁaavacrcu@ a8 b{:&gggd Bc %%Eﬁag}a&bg%ﬁfaﬁrtpefl the sequence

from H strain, BH1O that “enco es Env nucleot1 de position

| "558@7@9999&\/\E@tc¢ﬁ§d% fggwmmcadeaaémattheyagwmeﬁgemgdu ngédthe cl eavage site

Cyt GORISTE e ogaiRert, SArERRGs Ceattodhdl (R Blcab e o 00 TP, ruc eot 1 de at

pos|agtchm5mgga8qas®9 agmtdgaﬂgemaaata@ng m¢'dat¢d1:eag;:aqm|aae eragodi ng a full

genare e SASEGEE oty Sdaigliba Sithabac PAERNecn o) MRoa "Env (Bt AcaT

'(BHBO?at[tSE@ adata@aca@@gmdaaat Qmurftta rgengcmhtgtl sngtdytGag’ [SHBQ | D NO 17]

(am.n uence of s 20 SEQ 1D NO 18, Figure 41B) are .shown
in |€aa?§ %%g Cﬂalﬂcaa}gm@bécﬁg\%%’aa afparEaoat, gicapapa ﬁgtl getls are expressed
sepat@dtggmcfaraaatﬁgﬁwccamnetmt ﬁ’ga&*/ﬂa&tﬁ ta@dageatitr gdgabiigcgi ngoxdonor (SD) and

acce ani sm a ci ng acceptor -sites, SA,, and SA2. To
T acPPiARp BT AR 2]

aﬂF?ﬁtg?ﬁ gt??a@ﬁf‘% "dafggg 9 999acEaqecqataraeent s1089 ¢l oni ng vector

SD/ Gédgr2tegevams constructed to 25 include. a retroviral ngl te and multiple
retroviral SA sites, SAl, SA2"SA3 and SA4.. In this exanple, the SD and SA
si tepygeerg derived from Mol oney murine |eukema virus (MWV) and their

- sequences "are shown bel ow. SD site (MMV nt 204-210): AGGIAAG [ SEQ I D NO

72]; and .SAl.4 site (MWV at 560-568): CTGCTGCAG [SEQ ID NO 73]. 30 Each
of the SD site’, and the SAl, SA2, SA3 and SA4 .(SAl.1) sites which share

" thé same sequence was inserted into the multiple cloning site of a cloning

vect or pSP73 by using standard PCR nutagenesis. As illustrated in Figure

37, SAl was inserted i mediately downstream from SD site, followed by SA2,
- SA3 and SA4. To test the |evel s 3ofizexpression of nultiple géenes via the

SDY SA 35 nechanism the GFP (green fluorescence protein) gene was inserted
bet ween 81i 2 May 2006 WO 03/ 038057 PCT/ US02/ 35112 SO/ SA, and SA2, SA2 and

SA3, SA and SA4, and after SA4.. The ratio of -eipr‘esgi on levels in t hese




and to enhance i munogenicity of the adenoviral vaccine. As ., oY
~experinental data presented in the next section,.'this adendviral vector is
82 2 May 2006 WO 03/ 038057 PCTI US02/ 35112 capable of eliciting strong

hunor al “;Ma% response in animals against HV anti %ens The adenovi ral
vector, BMACAT99. T. R G was constructed usi ng 5P%51%8s sinilar to
those for constructing the adenoviral vaccines against 5 Ebola virus as
described in detail above. Briefly, the sequence fromH V-1 strain,.pNL4-3
- that encodes Env/gpl60 (nucl ehptte.possm2soxt6221-8686) was nodified to

del ef?d1x hdl&equences encoding the cl eavage site (encoded by nucleotide at
posi fhen f¢36-7747) and the cytosolic domain (encoded by nucl eotide at
position 8687-8785) in Iength, and then, along with sequences 10 encoding
ful I<2I1éhgﬁ1ﬂm'ﬂ'fatmmumﬁcaﬁdcmg‘%fﬁmmll—ll V strain BH10), inserted into the
right end (E4. region) of the adenoviral genone using a shuttle vector.
These three H 'V antigens are expressed separately froma CW pronoter via a

ret r00¥ aBSsplici ng donor (SD) and acceptor (SA) nechanismat three

spl |§§ﬁ?‘ﬂj‘95%éﬁﬂaéﬁa At ER0CaEATY SpgRgataey %Asgagmegsemmate vecilor produced 15
i's dast £ g BAERENAGAI AT {5 guengg encodi ng the
modi f i e%@%v gand full Iegggthgﬁg?gad; ev %%QEQ . 19] le%s shown in

Fi gbﬂaétwgatwgawaarﬁ%’iéc%éﬁjamme%aéﬁaaﬁﬁeatm&a&ﬂtengthBOGag fromH V

st rajp R, k [ nd

respgcgl ve% ﬁ?gg é’aﬁgwﬁg%gﬁé@c %gegg éagﬁéa%@ééﬁﬁ and pLAd- 3C

(Fi g'a@ﬁ@atmsyammagm:emazmgmamaappcmmm tcagesdgoact | 08 enzynmes such as

Xba. .l e .adenoyl.rus (Figure

a3 FRER PG ARe ARPRRE bRk e A beae oy oo™

Ad- mﬁmmw@afrmaa @ga@bcEttm@atlaaﬁteg:ad@%ag'cal?adalcaaﬁgt L2 6@t anot her

' _ade ctor Ad EmA 1 2.AC AT99. T. R/ constructed to carry
'}géiaagiaa aIrREeaps PIgH ‘%CI %cqg'gvaé?.'tgca%tﬁggqtr 54Hcﬁﬁ""\? ¥ st8%in pNL4-3. The

'_SEQ[IECHI@afngfgdanMcit sica@gggcnl\ubgBadalnatagmemsacdiﬂgfa(ag@| 60s4pnucl eot i de

p05|t§c| Qn 6 td delete the 30 sequences-encoding the Vi

and “AAYHAG: g%g?aa&géf ﬁga‘ﬁ?aé%i?z“@?%“ﬁ% SRR RATAREAL ot i P8 sequence GGA.

CCT +&itahGitQtdtadiahy kgkcdcboda €ngoaesa agddtargdChshcatydgnCcesegAG [ SEQ I D NO
13]. This HV Env/ g€160 was al so nodified to delete the cl eavage

si t GIHROUSPIFTAIRGEY S5PIFAT St 230293CFD 11 CaREGRIOP7RAFLERER2 antiOt he 33- aa

CYt @5t GgadOtERb frABE GReEhchyy né@:h?@ch@%aé’écc@élﬁ' bd AR RE87- 8%@S 83 2 May 2006

WO 03/ 038057 PCT/ US02/ 35112 (AT99 Al ong w the sequences. encoding full

| enGPIPIRRAFI( TR LA ARCAFFATT H&CTEe0 ﬁﬁ‘é@aw %@gatgﬁsérteﬁiol nto the left

end affzht£@Q @RYcQhgt R eNQVidia, tl ector. DNA.

seq&encg encodlcng %heﬁgﬁgert £ &aatl;%’agc AT. {%ﬁf%@%& 3 r 201 is shown

i n FR}FlAEras 9aatotagey FF@)W&F#W antt@agwtgagagaagm ¥qeeazngeat i o%Ocaused by

: deI elip [ ed;ggwnstream from
he ITDth ?@gdg%ﬁtvdtagaégtt ttt gﬁn@%%‘%cepaﬁ% %&gﬁg&%c&%‘rﬁéﬁ expdr%gssed separately

f r OB tEIAIA PiLeFATPRT AgasRCEttgcttgpidcrad atgrigazicagradotgarag SO}08&nd accept or ( SA)

mec [ t A / The shuttle
Voot ap vorted saglitiedt pt Bt S BB Bhad M BB bR T 0 5 F gur e 2oy
Seqoangtaagag pRaodigggea kadbofeage hgtatgthent nutati on caused bytzdel etion of Xba
| site, DNA SEQ ID NO 15) and Gagfrom:H V-1 strain BHL 0 (nt 112- 1650,
DNA<GBQ 139 NO 17) were inserted into E4 region of the adenoviral genome
u5| a shuttle vector. These two proteins are expressed separately 15 from
ddtt er via a retroviral splicing donor (SD) and acceptor (SA)
'nect@@;srﬁ}@t two splicing acceptor sites, SAl and SA2. The shuttle vector
produced is designated pRAd- ORF6-G | L2 (Fl gure 19B). Both pLAd-cmv- EmAVL, 2
- AC RiE3T. RUGnairenupgisdil ORPe: Ginus2twérle | inearized using appropriate
restriction enzynes and ligated to the backbone 20 of the adenovirus
(Figure 4B), resulting in the- reconbi nant adenoviral vector Ad-EtAVI, ZAC
6T.FORGBG I L2. 5) Ad-rAc; T.R NG IL2 Yet another adenoviral vector,
- Ad- BOARROTORANPAEAI S| TGRYEATEN JOPIRREE 991993a3te HIPGRCERHW ng §@quences for
multiple HV antigens fromH V-1 strain BHL0. The sequence from HI V-1
strain BH10 that. encodes full length Env/gpl 60 (nucleotide position
5580-8150), Tat, Rev, and Net was nodified by deleting the sequence
encodi ng the cleavage site of Env and inserting a Spey restriction site.
- DNA sequence of this insert [SEQ ID NO 21] is shown in 30 :Figure 44, and
~was inserted into the left end (Hlr2zregi on) of the adenovi raI genone usi ng
a shuttle vector, resulting in a shuttle vector pLAd-EmMAC. T.R N (Figure
20) . Both pLAd- EMACT. R N and pRAd-ORF6-G I L2 (Figure 19B) were |linearized
using appropriate restriction enzynes and ligated to the backbone 84 2 My




- (HIV-1 strain

vector, resulting in a shuttle Vector pLAd-EMC AT3Q0' T (Fi glﬁee%ﬁ}% -Bot h
pLAd- Et AC AT300: T and pRAd-ORF6-G I L2 (Figure 19B) were 307 HearPzed

usi ng appropriate restriction enzynes and ligated to the backbone of the
adenovi rvg@%%o%@yre 4B), resulting in the reconbi nant adenoviral vector

Ad- Et AC 6°%/ G 1L2.. 85 2 May 2006 WO 03/ 038057 PEHIIE8¥#3B112 Vet

anot her adenoviral vector, Ad-EMAC EAC, was constructed to carry coding
sequences for two copies of a nodified Env fromH V-1 strain BHL0. The
sequence from H V-1 strain BH&éhphbat4enepsiescfull | ength Env/gpl60

( nucI“EBTH AP 93 At S58BIBANS099tBesagaglicatr adbattkaavegaggpre) Mas 5 nodified by

del eyhngagdre AEL a8HCRGH 139 v It sequence of the

nodi fied Env ﬁ%l D ISIQ ggd] iéé&ggﬁag%&%ﬁéﬁaﬁaeﬁﬁ%ﬁ% %gg inserted into
t he PEIPRTHRE (ALPIICARE SAJITaICtRhgRageRsnoY icratitagemotpecagittg a 246huttl e vector,
resubhiRetdad A r.pl-Ad- jaure 23A). The sequence

encogi r?g tﬁg ngg{%ﬁgeddgga\%géc&lgA@)gngE% %%%C(xl a Qﬁag%ngﬁgo inserted into
E4 rEEfY8rPasf -ttRgataath evitaatacgegteopmansi ngtaxt it ddaecaauget orgoresul ting in
shut § = y Figure 23B). Both pLAd-EMAC_and

pRAd- Cﬁ%%%ﬁ&g%éﬁgaﬁoﬁﬁ%&&@go& ﬁ%‘%ﬁ f9 § Sapﬂ;iaa"‘taég"’raé%?tri ct#¥®n enzymes and

| i gadadagagag [facigrekrongcagétdahecagtpnasd pesytcddgc abecdRly rasel ting in the

recophl Lr.al _vector Ad-Et AC/ Et AC, 15 9) Ad-8n.V3"'/G IL-2 Yet
anot {:I;e‘):lrc Elgzﬁg %glgsrb%&%/te(% a@??gcﬂﬁ-aﬁﬂqt\ﬁ%@?qﬁ?’fatﬁﬁc A%t uctdd to carry

codi rpasayeegoesabayt apdyddgad adhdétitdanycdiaydag® fAvAdckadd adgoy/3 | oops and
guences encoding V3 loop fromciade B, A, C, D, E F, 20

Gag, I 1-2..5
'ang Eq\?mg?gﬁ#tn%ﬁ%gﬁaqﬁ dreciagea c&?%tgwqcﬁa@i‘@lﬁa@ca&%t%s &wn in Figure

48, foyngEhedaagtagtiat- deaakigais aBEhO) AN -2 OGHIBR GRRRSQA NY7)3- | 0op, nt 885-
992‘)[9%&%; D NO. 251, was chosen. In this particular enbodi nent, for dade A
(H VEHPILRR GRS 5ER9539AERS 309D SSHAEBYCAONRROGEGATEh GegamaTdi ng 788 | oop,  nt
888-£ggdaftat L 28]crachage GhQse - ain 25
92BRO25WHO. 01093?%5)9 DR g anee ghr?gogﬁa Ggéjﬁé%@ncg L [SEQ ID Na
271, 2ARAECEHo SEATCCRRNT CALIRAAPL Y MRtAaRa0RE  ¢HAtAYRUGDR 1 29at DNAJOG equence
enc Qi fihg¥an 16888 hosen. d ade E

; b%fg‘é@mg?e. i%?g%[@ﬁs@ééﬁé??é‘aé%sﬁéﬂ%g Bop, 5 g4 “Gos [ SEQ
| D NOTH§930 dElateties etrIorGreY atRaCECIaR 9dotcosgemiapcttO8BR02Q047) 30 DNA

i - LD NO . 30], h . F
o aqe AR ARafkat? dulgReril s Qe S et Shttong T oop, nt

885-9G8Y L BRRagoA KLY FCFa0ceast strssagrag THaetddas egusegoag enc@di ng V3 | oops

fro No&d G . re ligated by PCRto forma single
fragbngant ages aicﬁgigrfga n@??%%?@d%t%ggﬁgtg%ﬂ/ﬁvtﬁ%oégw £038¢%7 PCTI US02/ 35112
| oo3$99tPEgtTEYaRchaRagt | tohiguggtshesechibal agpstabagyidyeidgge0gnagoe H V cl ades are

i A i V3 | f HV dade B | read ined ir
e e hiseRESnHET afR, ot OB coaR BB A% oops 17om GRS A C. D E.F,

~and .G were inserted after V3 loop of Gade B. 5 Figure 24 illustrate a

proééjs% f35r generating the ligated nulticlade V3 |oops by PCR and . ‘
subggenyenggzcl oning into a construct encoding a nodified gpl20 of d ade B.

" As illustrated in Figure 24, each of the gene fragnents encodi ng the
'envépc?be P8 | oop region fromBlade A, C. D, E, F, and G was individually

anmpkifsi e gy Panc?é-f’?Q}egF?Q/timﬁf %r¥vard and reverse priners listed in 10

Figure.57. Paraneters the PCR cycles are the followi ng: denature: 94 C
for I min; annealing: 50 to 60 C for 30 sec; and extension: 72 C for 1

M Niago@r 320 cycles. 15 The PCR product encoding V3 | oop of one G ade was
|igated wth another using PCR For exanple, the PCR products encoding V3
| oo_%@s\t 6ty AT ate APa aed &1 viueser glgdaTyogni e aspiggted and anplified by PCR
usihg the primérs | and 4 as sHown in Figure 25, procuding an A/ C
fragﬁent. Simlarly, a PCR product encoding the ligated V3 | oops of d ade
D ol Evswak: ganeeataed r20 disid 51 IR By DT LePnoducing a DI E fragnent;
and d ade F &hd G using p?i&ﬁgrg Qr%ngy 12%%52&?@ ng), producing a F/ G

- - fragment. Still referring to Figure 24, the A/C and DI E fragnents were :
.ligated by PCR using primers 1 -and 8 and cloned into a vector at EcoR and

BamH sites The F/ G fragment was restriction digested with BanHl and Xbal
and 25 fused with.the sequence A/C/ DIE to generate the nulti-d ade sequence
ACDEFG (V3m). To generate two repeats of the nulti-d ade ACDEFG sequence,

- the final PCR product encoding the nulti-d ade ACDEFG sequence was
-restriction digested wwth Aval at priner 1 and, 12) and re-ligated

head-to-tail, yielding the 30 two repeat nulticlade sequence 2x V3m. The .
DNA sequence encoding. V3' or. 2x V3Mwas then inserted after the sequence
encoding V3 loop of Gade Bin a construct encoding gpl20 which was -




11) Shuttle Vectors encoding p 17 and/or p24 In nature theol,z,"g protein
.can be processed into four different proteins, pl7VA p24 and p6;
The pl7MA protein remains 25 associated with the inner side of the Ii pid
envel op ays an inportant role in anchoring of envel ope to the

vi ral pg'r(?@gqq%"%llThe p24CA protein of all retroviruséSTeEM¥IRs a myj or
honol ogy region (MHR) that is required for efficient viral replication and
particle production'.’ EI i spot data obtained inplicates that pl7VA
(orpl7)and p24CA (or ' magenhpizare 74m8ta5. bxat ed 30 significantly the
spechis éWIggT TE8 hsS@"lﬂfgtﬂﬁ USET Uy Arp 5'?‘%6%1 N2l ASHEFRi de mappi ng

exper| ment According to e present invéntion, these HV structural
proteins are expressed by the reconbinant virusto elicit specific CTL
resp@hseett beHie\u |Thfégr|<i2n GIFURMShATG, G‘tmgg% Leu Gl Gl éepr ot ei ns can be

modi fi ed%to include a gnal peptide (€'g., the HV gpl20 signal peptide 35
encoded by SEQ ID NO 74 2 May 2006 WO 03/038057 PCT/ US02/ 35112

. at gagbhgPomaggaga®do e’ﬂhca‘d&aiﬂrt@NQ@hgaetgg@ggtEggagéfvg%agcaccat gct ccttggga

; tgttg At gat ct gt agt gct’f sequence which’facilitates t secretion of these
intracellular proteins by the infected cells. Mreover, by adding a
menbrianeal ahchtbr iLeg Tgomys nva edig, G'tnherd—ﬂﬂé gpa1ld n.ams«amnbr ane domai n encoded
by 5 SEQ ID NO B8: 95

ttattcat aat gat agt aggaggct t ggt aggt t t aagaat agt tttt gct gt act tt ct gt agt gaat agagt t
agg Thraggoalnilgaes akp alye otikt clageieCceRCGIrCasmayLGegagggga) to the secreted
form of the PPV protein, sucWSa nodified H W&tructural protein is
rendered nenbrane bound, which better presents the H'V antigen to the
bodyiys LDAldeEUNe16%Sh &Th ATRESE THRETY ARl k@nsemmeyn anfer a nmuch stronger

i munogeni ¢y to the nuta®d antigen thanlthe native antigen which are
trapped intracellularly. Adenoviral shuttle vectors were constructed to
encoslg ENeAft 99ePPed1e GAY AR sRi e e LTy BRfmed@nsh Rig/ 24, each in three
differemo forns: natural3515 form secraled form and menbrane bound form
DNA sequences of pl7/p24 in the three forms [SEQ ID NOs: 34-36] are shown
i N FEQUER: $PASECORS A3PaREIRG AN AQ AG daiseauences lGFQ | D NOs:  37-39],

Fi gur4s 50B) and wer aseach inserted 1980 E4 region abothe adenoviral.

genonme using a shuttle vector, resulting in shuttle vector pRAd- ORF6-pl 7/24

20 ORE UL S FOy S, A IR TR 7L g shpccr o 0 form i gure

respectively. DNA sequences of pl7. in the three fornms [ SEQ | D NGs:

40- 4 (gQrres cid sequences [SEQ ID
@ﬂzfe,@*‘yza? L840 o g M e B I BT eI TS Ba Yegion of ©

the adenoviral genonyg using a shuttle vector, resulting in shuttle vector

o T ViR AP R P BRI 1o (o

respectl vely. :DNA sequences of p24 in the three forms [ SEQ I D NGs: 46-48]
are 30 sho in figure 52A corre pondi g _am no sequences [ SEQ I D.
A?ﬁ 9”‘8] V\{I]' TER éﬂ?ér% é"&%d’rﬂe\’ 'é"zic P eP'E°e5 ?Eb E4 region of the

' 'adenOV|raI genone using a shuttle vector resulting in shuttle vector

pRAd- ORF6- (natural form _Fi ure 29 RAd- ORF6- p24sec (secreted form
Flg e elygy! o M%"nd‘"fb PeRAEY (4 ?{gnﬂ‘%ﬁ@ BhUAY fT%Sm Fi gure 290,
respectl vel y 89 2 y 2006 WO 03/0 057 PCT/ U802/§ 112 The pLAd- and. pR ‘
Ad-shuttl evectors_constructed above can be conbined in a conbinatorial way
to gséﬁe?*ﬁtbeuang Gt iTde FHITrP ik AR ASMBRI B 38 vect ors. The
follow.ng are ju a few exanpl of such reconbl nant adenoviral vectors.
12) Ad-E".2xV3"'/pl 7/ 24MB Figures 30A-Billustrate the construction of a

r ec i Yednélya &é—hé Tal LYy éeg %peﬂ@oﬂhengﬂ%m E; WL dSTERYS cont ai ni ng two copi es
of multi-cladé®s3 | oops and i?/p24 in menbf4he-bound form As '
illustrated-in Figures 30A-B, 10 pl Ad- Em 2xV3m (details of the vector shown
in Ailguwad @@) Ma‘nlﬂyrpMdPGRFBr-‘ e TAR24NBASpdELeab s G Glhe vect or shown in
Figure 2787 were lineariz@Pusing EcoRl &Pd Xbal restriction enzymes and
ligated to the backbone of the adenovi rus, resulti ng i n the reconbi nant
adenoviral vector Ad Em 2xV3t/pl7/24MB. 15 13) Ad-E"' 2xV3n pl7MB Fi gures
31A-B illustrate the construction of a recombi nant adenoviral vector
encodi ng.nodi fi ed Env containing two copies of nulti-clade V3 | oops and
pl7 in menbrane-bound form As illustrated in Figures 31A-B; pLAd 20

- E " 2xV3' (det ails of the vect or3ghown in Figure 26) and pRAd- ORF6- p17MB
(details of the vector shown in Figure 28C) were |inearized using EcoR and
Xbal restriction enzymes and |ligated to the backbone of theadenoviros, .
resulting in the reconbinant adenoviral vector - Ad- Em 2xV3m pl7MB. 25 14) Ad_




|

{

.00.2xV3"' . T/[G Pl 15 Pept

" pLAd- EMACA®00. 2xV3m T (Fi4ure 33) and pRAS- ORF6

27B) were linearized using appropriate restriction enzynes and Iigat ed to
the 15 backbone of the adenovirus (Figure 4B), resulting i ? MR 2006

reconbi nant adenoviral vector Ad- EMACAT300.2xV3m T./pl7/24sec. 16) Ad-E.
ACATB%%!%&%B oL,/ p17124MB Bot h pLAd- ELACAT300. 2xV3m T (Figure 33) and

pRAd- n%)thM\/B (Figure 270 were linearized usii{fSEBpri ate
restriction. enzynes and ligated to the backbone of the adenovirus (Figure
4B), resulting. in. the reconbinant adenoviral vector

Ad- EMACAT300. 2xV3"' . T./ pl 7/ 24Bphar7J40. RS EEXTACQ7' 09. 2xV3"' . T. R/ p 17/ 24sec
25 \ i Lngcl udi ng T, nt, 5189-5403), Revl (nt
532%45% Hﬂprgf'ég %%gg%%g’gn)yva%& %é’v % i’?'Jsb%‘agr?'” FOm H V strain BHLO was
nodi fied by a) deleting the, sequence encoding the cleavage site (nt

7101; 41 ' ' I V2 | pops (nt 5961:6161) and inserting
nuclétét %ﬁié%@éhﬂﬁiﬁ%&é%@@% l[%'éE';%@ frlﬂ S ?’2']&1%%5 encodes amno 30 acid
sequence GAG [SEQ ID NO 13]; c) inserting two copies of the multi- d ade
V3l | .aop 3 q e at _paosition nt.6572: and d) deleting the

cyt o"segl ll'écuzvgmg?"ng% Hgé\;%é?n%ﬁ?) A3Ri gl'ryﬁ ngng'tehte("ngg?é -8785): DNA sequence
encoding this nodified Env [SEQ I'D NO 54] (the amino acid sequence of

whi ch is SEQ | 55, Fi 54B) is shown in Fi 54A, and 9FFF. 2
oy BHORAB AR AROR et AllsGls 6t 1% Tech Pty Frosbhe | of t ond (E1

region)' of the adenoviral genonme using a shuitle vector, resulting in a
shuttle vector pLAd- Er ACAT300. 2xV3m T. R (Figure 34). Both pLAd-Ern
CaT %"%v%;. FoRe nﬁ’sp%% 9¥8&¥/i®4sec (Figure 27B) were |inearized

using appropriate restricfron enzynes and ligated to the 5 backbone of the

adenqvirus (Figure 4B), resulting in the reconbi nant adenoviral vector
Ad- E#1®AT8D. 2xV3m T. R/ pl 7/ 24sec. 18) Ad-E"' ACA7'9 :2XV3m T.R/p 17/ 24MB
Bot h.aptAdafgl0aCaTB9. 2xV3m T. R (Fi gure 34) and pRAd- ORF6 10 pl7/24MB (Figure
27C) were linearized using appropriate restriction enzynmes and ligated to
t he B&&kbBHe of the adenovirus (Figure 4B), resulting in the reconbinant
adenoviy ahuiRhino 6 EI ACATAS, 2KV T. R pl 7/ 24NB. 15) Ad-E'" ACAT o

I de mapplng and Elispot data indicate that specific
regions of the Gag protein may play significant roles in eliciting CTL
respapge i animals imunized with the adenoviral vectors of the present
invention. To facilitate efficient expression of pl7MA and p24CA by the
ademeviaralval dosofiy DNATYrseiuaic eeemepdirqgrp Ry pirptaase (P, DNA SEQ | D NO
56, IFi gure 55A; 20 anino acid SE®H ID NO 57, FilJure 55B) fromthe pot
region of HV strain BH Owas inserted into a region downstreamfromthe
seqUemcdy ahcogitngu w@agsliynver sewmet @ly @pé Ger PRAGIPRFE- G Pl (Figure 35). As.
illustrated i3 Figure 35, % and Pl are exfressed separately froma CW
pronoter via a retroviral splicing donor (SD) and acceptor (SA)
nmeehagisdaesir tvab L2pl Seei 6Ig GIGCENE 0éu Abp AFd TPp P LyandeSAZ/ SA3. Both

)’G Pl (Figure 35) were

| i neari zed using appropriate restriction enzynes and ligated to the
backkpneu akg trihe caglanoviysusys( Bisgwire LgPLey LS Wit ifh@ viat the reconbi nant -
adenovitfal : . vect or Ad-BEmaCaT300.2xV3mel/ G PI. 30 20)
Ad- E' " ACAT400. 2xV3m T/ G-Pl Alternatively, the H 'V protease Pl was expressed
as frd U4 QBr RFQ G Leu 1M rgaghebX1d DSEREA l,fue at position nt1410
to §.$d|: ow pol t% be 70ead mmthienxltdhgfggﬁigrgoegil rlfgg%ﬁgne of gag. DNA [SEQ ID
NO. 581 and amino acid 92 2 May 2006 wn aanence rt,|/VJVNIJJI 1L [SEQ I D NO

591Gﬁﬁqhﬁe@gﬁg1@t1§‘l§i{§??-ah 'fﬁs%nfﬁr E{,{ail_gh %E{E gig\é/p in Figures 56A and

56B, respectively. | ustrat I gure g and PI are expressed
fromthe same CW pronoter within the same reading frame. The resulting

SEZ%‘;“JEW&%%& 3§'§/§85§L'@$D?}f??£@§5"3’w awgﬁgﬁ?ﬁ?‘gm | (I.:i.gure 36) were’

I'i neari zed using appropriate restriction enzynes and ligated to the

CackROns, o EIeEPRSPRE g F bl i Wt bR, L seomoi et

- . DNA sequence encodi ng the protease (Pl) and reverse transcriptase (RT)

fromthe pol region of HV strain BH b was inserted into a region
downstream from t he sequence encoding Gag in a shuttle vector pRAd
ORF6-Gag/ PI -RT (Figure 58). As illustrated in Figure 58, Gag and PI-RT are
15 expressed separately froma CW pronoter via a retroviral splicing donor
(SD) and acceptor (SA)- mechani sm4at two splicing acceptor sites, SA and

- SA2/ ° SA3. The right shuttle vector pRAd- ORF6-Gag/ Pl -RT can be conbined °

with any of the left shuttle vector.(pLAd) described above to generate a
20 reconbi nant aden_ovi ral vector. 22). PRAd-ORF6-Gag-Pl-RT Alternatively,




reading frame of gag. As,illustrated in Figure 61li Gag and %’@I ?%Qﬁ@
expressed fromthe same CW pronoter within the sane readi ¥ The

resulting shuttle vector is designated as pRAd- ORF6- Gag-Pol. 15 The ri ght
shuttle ct or pRAd- ORF6- Gag- Pol can be conbined with any of the left
shuttl e W v &ygpos pLAd) described above to generate a ¥ ShBnt adenovi ral
vector. B. Immune responses of animals to the adenoviral vaccine agai nst
H'V 20 antigens Experinmental mce were inoculated with the adoviral
vaccine constructed above, AfetRRrede.9TRR-tkal so desi gnated as

"Ad-E. T. R/ I L2" as described above, séction A, subsection 1)), to elicit

i Murdarlesipepsiyst Dle Gt GH 1@ ml h geRLyeX6RF assad:sby st Mias

vect or. Imunogenr city of3%he adenovirall425 vector was deternined by
measuring titers of anti body against HV tat and env. Figures 6 and 7.show
t he igtmaiegdai diat 4120kspAtiat 81y BNY sk BeAGIA V& sIePE‘th"IIsV Env protein in two
groupd’of nice, respt®ively. These 155 oups of C57Blg m ce (supplied;
by..Charl es. River Laboratories; WImngton, MA) were 30 injected
|ntraws:¢-ulcaﬁlqnnvmhhmh0maoﬁ /,\ﬁip hfferent dates as

i ndi cated in the ¥5gures. B?bood Eg&gﬁf‘%égg%‘gi %&rg gach ani mal ) was
collected fromfour animals every two weeks. follow ng inoculation and

ser ugin Wes THr eRara. eIt a1a’ l thgse mce were

re-chal | endrgd BMth an aédf??é%aﬂwgﬁﬁ Eﬁ?‘éh?ts pr)':'te'at‘ﬁgnv | L2. Bl ood was.
collected fromthree 35 aninals every day f ol I oW ng secondary chal | enge.

Ti t eusy @br AN 1WAy r &rb CiTeCfh1%:1 1 03,038 . PCT/ US02/ 35112
agai nst HI 9% at g%d ernv WeroR d]ete %Iezngﬁ" SWDE §V§ |nst Ad.tat.env.|L2-
infected HeLa cell |ysates. Briefly, |ysates of the HeLa cells infected

th I d I . He |1 i nfected
wi e RGSIRERYe 5D PETg BB R B 18 Ui SBITAE T (ho) o 20

Fourty-eight hours -post infection, HeLa cells were harvested and

res e fler t, ai ned 1% TritonX- 1.00. A post-nuclear
supg%%a?gﬁ? gvré?aé’ﬁtjéﬁﬁé’é%@ c‘é‘ n#]ref 5Si Ig PHfesSery add d&Uat 15,000 x g for 5

‘mn. The Iysates were diluted to 10 pg/mfor coatrng wells of ELISA

pl atgs. T%tg d l,I'ELIPSA ssays were perforned to nmeasure OD450 of 10 the
sere and & atrvé Flefan %ﬁ@d AR L8 A 2’1? 48 and env proteins were
cal cul ated by nor rral i zing agai nst the nmean of t % CD450 of nouse pre-

z S in Figure 6, the three mce in this group had
st rong &Pﬁﬁ%ﬁez 0 ggapAﬁ%@gttG ﬁg% LP kY it GRS %xfﬁ"wbed by the adenovi ral
vector 15 Ad. tat env. L2, wrth t he hi ghest t1Pr of anti body agai nst HV
ant::(ﬂ NS " §ac in about 42 days post inocul ation.. The second.

i nodub4t'e avﬁ FhTerAtpaﬁ"%P;fg] Hi9 P“I?)d’é%tﬂéa ﬂﬂgeGIWrrmm@er eponse again and very

Ihr gh ti ters Were achi eved vvrthr n about 53 ays of the second inocul ation.
E i ure7 the three mce in this group also had strong 20

i mrrﬁ‘ o 55335 §“etto”"t9h% tHPRP ARQ iGherser dgpridedd Gy Thre adenoviral vector

Ad. tat. env L2, witht 3 h| ghest titerY®f anti body against H'V antigens,

reached in about 70 days ost, inoculation. The second inoculation wth

SRY. Thtzle"lfﬂﬁﬂﬁ nhé 4 Fhuiep Meg)chsesagsahrpmnd"overy high titers were
achr eved wthin t 5,days of tHR& second inocul ¥ on. 25 Figures 12 A-B .
"show the antibody production elicited by the reconbinant adenoviral '
vecllf §r9xdr@t3@he§§ gdg Tval & d@lr?naﬂ_edlas.eﬂ Ay 3G/ ASMACAT300- G' as described
above, section Ssubsect i on 2)$30 n mice. C57B356 mice were injected
intramiscul arly with107 pfu Ad.3C,env.gag. At 77 days post-inocul ation,

t hebxs ﬁe:éallverteMB‘e-TG'haﬂeIrewrge'daN\fséMleL@tﬂdsﬂ i198alrg 184 30 pfu Ad. 3C. env. gag.
Rel ative ant |36Q)dy ti-ters of #4dese nice were3d@term ned by ELISA agai nst
purified reconbi nant Gag (obtained fromt he NlH AIDS Research and
Ref@ryehtr.ei.ﬂeag.ehto PhegiramspBatrhesdasp M) et TWegks 1@ .post i nmuni zation (or
prime) (F?ﬁhre 12A) and wé#8k 14 post- pri Brtﬁ’week post - boost (Figure 12B).
"As shown in Figures 12A and 128, the mce |nocul at ed 35, with Ad. 3C env. gag
had.est Arangla GG RESBERSAR 410 Vaerd Mant gan y95 2 May 2006 WO

03/ 038057 PCT/ US02/ 35112 Figures 13 A-B show tﬁe ant i body ' production
elicited by the reconbinant adenoviral vectors Ad.3C. env.rev.gag (al so
desi gnated as "Ad- 3C/E ACAT99.T.R-G' as described above in section A
subsection 3)) in mce. C57BL/6 mce were injected intramuscularly wth
107 pfu Ad.3C. env.rev.gag. 5 At 77 days post-inoculation, these mce were
“re-chal l enged Wi th an additionalss70' pfu Ad.3C env.rev.gag. Relative.
antibody titers of these mice were deternined by ELISA agai nst recomnbi nant
purified Gag at week 10 post- immunization (or prine) (Figure 13A) and week
14 post-prine/ week 3 post- boost (Figure 13B). As shown in Figures 13A and




- spl enocyt es %8 about 1x105

Activation of CTL in mce inoculated with the adenoviral vagg&%& ai nst
"HI'V antigens was determ ned by using the I FNy assay describé above.
Briefly, twelve C57BL6 mice were injected intramuscularly with 107 pfu

Ad. tat. J/JB%US'/Spl eens were harvested from4 inoculated mce at the tine
points indicated in Figures 8A-C. Splenocytes were adiGi{E¥%¥!By incubation
with B16-F1 cells (a nelanoma cell line from C57BU6, ATCC No: CRL-6323)

that had been infected with Ad.tat.env.IL2. At day seven after 10
stimulation, activated spl enogenples . . &T2%.%eed Wi t h B16-F1 cells infected
with tB&® indicated virifSes. IFNy secr&d on into the nedi um was determ ned
by " ELI SA (R&D Systens, Mmnneapolis, M\). Figures 8A-C show percent

i ncrese™ ATa hhe tarentciof cluRtet ezcTiet €kh cyntn Ghe vakdi um over the period
of t3#&%e ranging frodP2-8 weeks post395 inocul ati on#Ns shown in Figure 8A,
secretion of IFNy increased significantly in splenocytes of the four mce
har vest €0 droveBksripagt Adlaotyglalim with Ad.tat. env. 1L2. I n contrast,
little increase 4R3I FNy secreti ofiloccurred when the splenocytes: were

i ncubated with B16-F1 cells infected with an adenoviral vector expressing
non-gfReci k¢ protein P-Gal (Ad.lacZ) or uninfected B16-F1 20 cells.
Secrection of IFNy increased nore in the splenocytes of mce harvested 6
week€¥lpost33 nocul ation as shown in Figure 8B. Noticeably, there was near
100%aJipgrggse in secrection of IFNy in splenocytes of nouse 5 (Figure
813). 25 Secrection of I'FNy increased nore dramatically in the splenocytes
of +Alde HéenelmuepdgTikiere pows tyAddul ation as shown in Figure 8C. There
was nore than 300%increase in secrection of IFNy in splenocytes of nouse
11. (Figure 8C). These results denonstrate that strong hunoral immune
respa8es3d? 30 against H'V, such as induction of high titer, anti body and
actiyat] f LLigall rget) | M | s, have been achieved
by i%%c'{ﬂ%ar\aﬁnl' ag]lungfsg%{.mcﬁﬁ Fb%é‘_%gd'gﬁoﬂ{/ria?gl %ﬁﬁ(ggédng? xpressing both HV
viral antigens and an inmuno-stinulator such as IL-2. The i mune responses
res | & thos in r ver f_vigral 4nfection diseases. These
resﬁ'll}gs‘ﬁ?’eﬂ“& f?& gﬁ‘%\/‘a‘g??’é “ﬁ%ﬁ%ﬁ%{igg’\l% %%/%%8@%?7&%(3%@802/ 35112 that the
genetic vaccines of the present invention that mimcs natural viral
infectiqn hold.great prom ses.as efficacious vaccines for humans agai nst
HI V.A"Q)Aqér%ﬁz LK g%'ggiy ﬁib’%ﬁ KSR A8 E\BISLSEGF%)I’ med using a protocol
nodi fied fromthe one described in Deitz et al. (2000) "WMHC | -dependent

antigen present at,@on is inhibit déﬁé pol i ovi rus pgrgt ein 3A" Proc. Natl.
AcadFIgE Arg7Rre3y 083 gk Ser f %GgY. yagE KPRl Fi88tribed in Deitz et al.

was a nodi fication of a~ protocol described in: Kane et al. (1989)
"Cytolytic T-1ynphocyte response to 10 isolated class | H 2 proteins and
. inf I'g%féﬁﬂ& AS8 e S ;g%ﬁbf &y I'_-éﬁﬁémﬁ)';gs 30 WS 7-epslyy's %Sanzyma A Assays were
. performed followng sinmlar procedures as for |FNy assays with the
~follow ng exceptions. Ganzyne A secretion_into the. nmedium was determ ned
by dﬂeé/ﬁgyfr'fﬁtﬁ]é AP SUhi-e% GhY ARG KA yid VAT \WsnePrP5Glet er ni ned by .
calculating the ope of acti vi Y duri ng the | i Fear: phase of the reaction.
One unit of gmzyne A was defined as the anobunt of enzynme required to
conwvey tLey [Kdu Sinsteradlal 6ty QGDAgQSGifn Idmdencily. GIBrk@f 610 about 1x105 activated
‘:Pget cell's wel® i ncubat ed toget her as for
the I FNy assays. Granzyne A activity was 20 determ ned by conbining 20 pi
mediraenser teu 1830 Thir Gloagen 6hv Gltew arg Gep Lel TYBLASn Thr B
(N- a- benzydxycar bonyl - L- B&i net hi obenzyil?éster, Sigma, St. Louis, M),
.022 mM DTNB (5, 5' -di thio-bis(2-nitrobenzoicacid, Sigma, St. Louis, MJ)) in
96- wel lalplTat ezu atyd dyscvdlatinglrmbrg adencl erferasuasp. Tbsor bance at 405 nm
was moAd?ored over a p&dSiod of several4Bours, Slopes of enzynme activity
were 25 determined for the |linear phase of the reaction and converted to-
uni i.gs afiu ARNZ¥EeAsp Riygurie @sblelu BIF @asaysigertiies eypount of granzyne A
secAéied into the ¥8dium for. spl edbrytes of nmice Mdrvested 8 weeks post
“inoculation. As shown in Figure 9, secretion of granzynme A increased

. significantly in 30 splenocytes of the four mce harvested 8 weeks post

dinoculation with Ad . tat. env. 11.2. In contrast, nuch |ess granzyne A
secretion occurred when the splenocytes were incubated with B16-F1 cells

infected with an adenoviral vector expressing non-specifc protein P-Gal

(Ad.lacZz), an adenoviral vector expressing both hepatitis B surface
“antigen and IL-2 (Ad. HBsAg/ | L2) 3&r: 9% WO '03/ 038057 2 May 2006 = .

PCTI US02/ 35112 uninfected B16-F1 cells. Simlarly, there is'little -

- spontaneous granzyme A secrection in these splenocytes not incubated with
" the target cells. Figure 14A shows the results of the granzyne A assays.




and Reference Reagent Program Bethesda, MD. Figures 15A sh mi} ELI SPOT
results for the four mce in seriel at 35 week 1312 post-pringl'boost with
Ad. 3C. env.gag. Figures 15B shows the. 99. 2 May 2006 WO 03/038057

PCT/ USO%(,@;%O]_‘&S LI SPOT results for the four mce in seriel at week 13/2
post - pri e/ boost with Ad.3C. env.rev.gag. These resulPCBHEH3t e t hat

i muni zation of mce with the genetic vaccines of the present. invention
i nduced strong activation of CIL against HV Gag. 5 3. CGenetic Vacci ne
Agai nst H'ep?ti tis B Vi rﬁ; Enéraipimeeni ). 8T25 he ?eneti c vacci ne agai nst
hepat¥s f4a B 'i'/iGt]'E@%?ri‘da t‘l’?Bd@"oT%t W Percdefs e ?% 8f" are described in
detail as follows. 10 1) Construction of replic on- def ecti ve adenovi ral
vacci nes against. hepatitis B Virus Two adenoviral vectors, Ad.HBsAg.!|L2
and A& At 'TIPE%,NW@ Glaowat 1§c@1édGlYoGE1aM¢WV$_§géT%@B? ng sequences for a
hepatitis B sdfface ant i gen 157 (HBsAg)and altByv core anti gen (HBcAQ),
respectively. In the sane vector, DNA sequence encoding interleukin-2

(1 L-#a fkss e £60 iAﬂﬂlebdééuﬁg Pé‘)’\lpffu?s‘éﬂédi-ysbgﬂavﬁr éhwtey different fromthat
for expres% g the viral igen. This de (?Sgn is believed to be able to
~ensure high | evel expression of both the viral antigens and the

i mmusys- Sla Rd e Pre [G1@ VahdTe Prereante $emmitsoganied 5w of the 20 adenoviral
vacci ne?t%s shown by exzﬁéri ment al data®yfresented in the next section, both
of these. two adenoviral vectors are capable of .eliciting strong and

| on&}lyastai Ty Prarahe Asedponse SThi rmeanieyedsh ugai/arlsmmmti tis B antigens.

Thes®°t wo adenoviral?3%ectors, Ad. HB®Ag. L2 and Ad; BHtAg. L2, were
constructed. using strategiessimlar to those for constructing the
adendgi ¢lal Ala2B1a aeciche et agaiLystc1kboirar e AdnscAscUeaty i bed in detail above.
a) Ad.HBsAg.|L2 Btiefly, full, 128Agth HBsAg (w % a silent nutation caused
by deletion of Xba | site) was inserted into the |left end. (El region) of
t he AdegiavifpahsRAPIE) 13O Pusival s ShufdilyernseeleoR1PbAY (Fi gure 4A; left
side), resultély in a shuttl @¥yector pLAd- W HBsAg. The sequence encodi ng
1L-2 (with a silent nmutation caused by deletion of Xba I site) was

I nsefy egini rﬁEtOAl%‘lGTtBﬁi"@mré)fG;g ker adpnqyig1al gigeRpnuséng the shuttle. vector
pRAd (Fi gui®. 4A, ,right si @&), resulting i285 shuttle vector pRAd- 35
CW-1L2 100 2 May 2006 WO 03/038057 st PCT/ US02/ 35112 Bot h. pLAd- CW- HBsAg
andpiRAQ-etMil &7 WRT €14 GDEaR) #BE THP I AR AsRPHOORY BfEpfestriction enzymes such
as Xba 290and EcoR and2b3 gated to the 30backbone of the adenovirus (Figure
4B), resulting in the reconbi nant adenoviral vector designated

Ad. & J1d32. 1) rehefly, ences, encoding full | ength HBsAg
(Wi Eﬁﬁﬁggi‘%*én%ﬁnﬁﬂtﬁﬁ@ééﬁ‘eglﬁ§ ey R R ey and full | ength
HBCcAg were inserted into the Ileft end (El region) of the adenoviral genone
usl @/91%3*1#&4 %’eerCEpcg -84 19 (Bl %&51&% '@fntc; | g) . HBSAg and HBcAg are
expressed sepdraimaly trom anot Res proPrD erzjtia a retroviral splicing
donor (SD) and acceptor (SA) nechanismat two splicing acceptor sites, SA,

LAY O 3P <l g Sop 5, O, 0 AR kR o o st 1 i e

i mmuno-stinmulators, including IL-2 (with 15 a silent nutation caused by

del et | of, Xha | site | NF- and GVCSE re. . inserted into E4 region of
thegiﬁ%ﬂﬁ\gggﬁqagﬁﬁoﬁt‘ @1 §g {‘%%A??}Jf? Mgt \%%é%?" THERAY (Fi gure 4A, right
side). These three i muno-stinulators are expressed separately from _
anot her pr om)'t er via a retroviral splicing donor (SD) and acceptor
('SA}e‘higggg{Ps%“aﬁ at%ﬁ"e%‘%?H EYnyYacBegepriedilesh1agay, SA2, and SA3. 20 The
‘shuttl e vector produced is designated pRAd- CW- SDJ SA, - | L2- SA2- | NFy-

SA3- GMCSF. Bot h pLAd=CMV- SDJ SA] - HBsAg- SAr HbocAg and pRAd- CW- SDY SA, -

I nggbim AT R A rqggs‘fﬂ%‘&e“ﬁ M%Taﬂggéala S¥FiRgnaPpryddri ate restriction
enzynmes such as Xba.” | and EcoRl aﬂ ligated to thé backbone of the 25
adenovirus (Figure 4B), resulting in the reconbinant adenoviral vector .
desﬁbh&bedrrmﬁH%%Agt.wsw‘:a e Y f@)‘:ﬁ%gbﬁ)ﬂéé@%fﬂan\fﬂal s to the adenoviral
vacci nes agai nst PBV anti ens - peri nment al e were inoculated with the.
~adoviral vaccine constructed above, Ad.HBsAg.ilL2 and Ad; HBcAg.IL2, to
elicit imune response to the hepatitis B ,surface antigen' and core
antigen expressed by these two vectors, respectively. |munogenicity of
these adenovirai vectors 101 : 2 May 2006 WO 03/038057 PCT/ US02/ 35112 was
determ ned by neasuring titers of antibodies agai nst HBsAg and HbcAg,
“‘respectively. a) HSV surface ant¥/@en (HBsAg) antibody titers 5 CDl mce
(Charl es River Laboratories, WImngton, MA) were injected 'intranmuscularly
with several different concentrations of Ad.HBsAg.lL2: 100, 1x106, 1x10',
1x108, 5 x 105, 5 x 106, and 5 x 107. pfu virus. Figure 10A shows the




titers. As shown in Figure 10B, immunogenicity of Ad.HBsAg.lL2 increased
30 dramatically-as the titer of the adenoviral vector was i AdfRY98 from |
- x 10" pfu to 1x 108 pfu. These results denopnstrate that the adenoviral
vector expressing both hepatitis B surface antigen and |IL-2 can induce
strong |‘H‘ﬁﬂﬁ‘u 85tsponse specifically targeting the viBGUSEHEIBen in mice
inoculated with this vector. 35 These results also support the belief that
t he genetic vacci nes provided by the 10'2* 2 May 2006 WO 03/038057 ~ 1
PCT/ US02/ 35112 present invent icemphhol7d0 gmresattxpr om ses as effi caci ous

[ ) ' itis B.vi . b) HBV ti HBC A
it | S et ae e KO JEhRhe 100 Gk Ry Laboratoros, )

W I mngton, MA) were injected intranuscularly with 1x107 pfu Ad. HBcAg. IL2
on diAL; E\r eq} dat ech TBl ood was col | ect eg fromfour animls every two weeks
fol I 6w AGYi,30cPaT R yﬁdi%?'ﬁﬂﬁ%?br" pampdhr Aisdeudays (Group 3, Figure
11A) or 84 days (Goup 4, Figure 11B) post-inocul ation, mce, were ‘
-re-chall enged with an 10 additional 1x107 pfu virus. Bl ood was coll ected

~ fronfthgel "ARiIMEISYevery day fol I owing secondary. chal | enge. Antibody titer
was deternined by ELI SA against reconbi nant HBcAg purified fromE. coil
(fromChem con International, 1Inc., Temecula, CA). As shown in Figure 110,
m'ce<?]r?>gr4t9up 3 had strong i nmune response 15 to.the hepatitis core

ant.i gensHBedg expressed by the adenoviral vector Ad.HBcAg.IL2, with the
~highest titer of antibody agai nst HBcAg reached in about 28 days post

i noctdidti ®A The second inoculation with Ad. HBcAg. L2 boosted the i mune

. Tepops8, agahih aHnY&RFYcfh L €. re achieved within about 3 days of
the secgnd i nocul gti onQQZ%h,Xﬁshéhé&ﬁV\fn Figure 11 B, mice in group 4 also
~ had strong i mune response to the hepatitis core antigen HBcAg expressed
by thgoadggoviral vector Ad.HBcAg.IL2, with the high ti ter of antibody
agal-M@g@@ﬁ@g@@&egﬁdattﬁagﬁﬁglb'fgag%ﬂt%Y&dagﬁggé ResHldgon. dhe second

i nocul ation with.Ad. HBcAg. | boosted the I'mmune reponse again and very

hi gh®RI%HCE0 WEP23YA% RAPALRTARR Tt pRaa0T aatroile taRoE agecaghoashe 22 ond

| NOC¢Haghdclt td Qtaraeﬁd.t‘tbfcc@&rf'E{b%Taé@att?caIgHQégcg&‘% 5%%9&‘5' ralgyect or

~ expressing bot hepatiti's B core antigen an IE- can al SO0 i nduce strong
i mmUHE993E 0 A3RRACEHECE I EAYArY gpalicgaaaonapct amayd astatabdatgen24t ni ce

i no ' i L e in su rt the belief
tha’?ét!taﬁée@g%%é%?ékeﬂggc?/gﬁgéﬁﬁ?%\ﬁ%gg% %{ék% égép;r%gasggg?gcltnvegﬁ]on hol d great
pr on§t38acagge ERg406ASR 01f9adrteed petnabanaa dngnangcagadiagsigdiepatfd i s B vi rus.
103- I I i_nant adenovirus, conprlsing: an HV
.sequggﬁgceajggﬁccg I na&gén%(é%géaélﬂﬁ%%ggﬁagen, expressi on of th&:ég nmut ated H V
ant I%i@’ bg t he reconbi nant adenovirus eliciting an i nmune response

dirée d bai nst the HV antigen in a host upon infection of the host by

t he 2eponierant adenovirus. 2. The reconbi nant adenovirus of claiml,
wherein the reconbi nant adenovirus is replication-inconpetent. 3. The
recodbmaMtt adenovirus of claim1, wherein the HV anti gen is an antigen
of - Kbl mfmak"i\ﬂm%o@ﬂi%ﬁ‘édcge\ﬂr@ tileVystrain BH 10 or. pNL4-3 or an antigen
of HV Gade A, B, C, D, E F or" G “4. The reconbinant adenovirus of claim
-1, wherein the HV antigen is an HV glycoprotein or surface protein. 5.
The ageony nant adenovirus of claim4, wherein the HV glycoprotein is an
Hl Vaegagabciacadye odaata tcRjcat Slgatighadt oy 08 oabitbObgc il Of P4l 6. The
. reconbi nant adenovirus of claim % erein the cleavage site of the HV

- envEFUFEI9RR R EIRTIRT (ChEfROTarAt HOEARIMICatGagRAt t7aagTRRIgR conti0nant adenovi r us
of ghadtBydc bih Ghec rim i i ft H V envel ope
prot@ei na?s dyeﬁliggﬁd.,,& T e&?éﬂg?ﬁgﬁ%ﬁéﬁa e%l%\%i %&g%) t%l ai %%5, wherei n both
t he 233@EAG et a8 PUS 2% ARYIURECTE- JABFFATHED Ccagiteatsici wodotmicm of240he HI V envel ope
Pr oyiaka r i.nal V] clajm5, wherein the
HI VEJenvetlaetr';lge‘{i{‘g!E)érac?');te éel_':{ ﬁ@%asaat}ﬁgo@g%ﬁ@gg%%%%gc#%g%agéa sela-:!e0 ted fromthe

gr obfR98RATSF SHRGAFCOYL aBrantaba Negcandse téate@gt dcat@dag®3 aasd 24. 10. The

. rec L 1T j i.n.the H V _seguen further
encaqsesad AR et Bl Tttt il RT PR Tar,
Vif, Nef and Rev. 104 2 May 2006 11. The reconbi nant adenovirus of claim5,
wherein the HV antigen is a nodified H 'V envel ope protein that includes
mul ticl ade variable | oops. 12. The reconbi nant adenovirus of claim 11,
. wherein the nodified envelope protein that includes nulticlade variable
- 1 oops is encoded by a - pol ynucl estrz de selected fromthe group consisting of
~ SEQ ID Nos. 32, 52 and 54. 13. The reconbi nant adenovirus of claim1, '
further conprising: a polynucl eotide encoding a signal peptide that
facilitates the secretion of the HV antigen by a .cell infected by the




H V protease and H V reverse transcriptase is expressed sep rl\att eééb froma
~pronoter different fromthat for the HV Gag. 23. The reco
adenovirus of claim 20, wherein the fusion protein of HV protease and HV
reverse é ?{ﬁ%pt ase is expressed as a separate protein fromthe sane
pr onot er & HV Gag via an IRES or splicing dondfdH¥¥H Y nechani sm
24. The reconbl nant adenovirus of claim1, further conprising: a
pol ynucl eoti de encodi ng a fusi onhgrr %g‘l n ff H V protease, HV reverse
transcriptase and H V int egr a8&P"9574415823-&8bnbi nant adenovi rus of clai s
16, 28gaanaddd, cavheraeyt ahbayctay acaphdcged gesotichdirtGagccad@at Thesgpeconbi nant
adengvirus of claim25, wherein the fusion protein of HV protease, HV
revegg T4 anscri ptase and HI V integrase is expressed as a *fusion protein
with the HV Gag. 27. The reconbi nant adenovirus of claim25, wherein the
fusi eflOpr ci2ein of H 'V protease, HV reverse transcriptase and HV
| nt elg_r?@§e dl§ expressed separately froma pronoter different. fromthat for
28. The reconbi nant adenovirus of claim 25, wherein the fusion
pr ot e?li>ofDNAHI V protease, H V reverse transcriptase and HV integrase is
expr essed te protein fromthe sanme pronoter for the HV Gag via
an Iﬁ%@ or'ﬁ'z%ﬂ .’%’E"Hg‘? ﬁf’)]neggl ¥ &t uépty(?re ﬂ]echani sm 29. The reconbi nant
adenovirus of claim1, further conprising: an inmuno-stinulator seqguence
het eéggogogs to adenovirus and encoding an irnnmuno-stinmulator whose

The FaRgaton dep e des L ARy el Eo WUARRED debltRle, cofflonce s

posi ticoheagon rtot toat@EI- cratgitant witydyesand egimagtans aagcbgghga i migéo- sti nul at or
sequ n on_of th OVI r 31. The
ccotitEadatc ARRbad gk sk lrs Moc ol ileftorh e 3Py r00at ot 1 t he HI v

se_qumcetaangi tlah@gcmmmgggagcmlgaamaw@qmcmtacetgpas:Igttaoned40n the El or E4

o oi SPrBneh BpBRTE heaRa R B S BRI ot P Feartas® v PBOA spl i ci ng

donordaaa:atgept artagantemdtamasaataea? gtdgraacecormattagt greedaeNdg us 3eé cl ai m 29,
ein the expression of the HV antlgggn or the i muno-stinulator is

cont?tgp?gé.‘aa?)ﬂa AN BARP D P8 TAFPRT2Y a%Ra0ePRR 3Paca3AM thant?Gdenovi rus of

cl ai angahaand eteigaaddtcadaprigas Ia@it_;g@&adah@:ab‘rl:c‘.‘égg@rttab&ﬁﬁa&r t keo
i mmuno-stinulator is controlled gg’%ta non- adenoviral pronoter. 34. The

r ecoTASTTAIAER AARHIBTATE RO9BPIEFS 9RAIIGT taRhAAERA LE R EOFFAVARS st Al ator is a
conbictgtdgeda @tadiotdaar fiabodaxbOktdREtta3SecgtTh@gheCoMPanAt aggnovirus of claim
34, wherein the conbination of cytokines are expressed fromthe sane
pr orffCE79289% 93Waseparate proteins via an | RES mechani sm 685 a retroviral
splicing donor/acceptor nechanism 36. A reconbi nant adenovi rus,
corrp:rZil@i ngd a first HV sequence encoding a first HV antigen, expression
w%g]c_ under the transcriptional control of a first pronoter; and a
seco equence encodi ng a second HV antigen, expression of V\hl ch is
unded212>hePR1ranscr| pt| onal control of a second pronoter positioned in a
d|ff<re%51 glon ‘@,ntheflrst rom)ter expressi-on of the first and the
secMdHI '\')“"? q‘lﬂ‘@?ﬂ?@'g &Y YIRS 34Pe ilnmune response directed against the
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
- recétBPnaft adenovirus is replication-inconpetent. 38. The reconbi nant
ademewmysmaf@l Rl &Ova &y @bhcﬁh%ﬂ/'dtatteg”&&pt @ﬁcond H'V antigens are
t helsane. 39. Th® reconbi nant adenovirus of claisn wherein the first and
the: second HV antigens are dlfferent 107 2 May 2006 40. The reconbi nant
adegoyil fargl t h cond H 'V antigen is an
Hi V&Envggz[r}g %ﬁo'?églmr‘l'%%rmg gg’?égg § Tygc%o%urgs of cl aim40, wherei n
t he envel ope protein is awld type or mut ant gp160 gpl20 or gp4l. 42.
The enqQv r cI eavage site of the
HI VHqiﬁsg%Ee r%tqe%%%\ E&ttgfé%"f\%ﬂf Jphe ?a\’%]o?tsn 4% The r econbi nant
--adenovirus of claim4l, wherein the C—term nal cystolic domain of the H V-
.envel ope protein is deI eted. 44. The reconbi nant adenovirus of claim41,
wherein both the cleavage site and the C-term nal cystolic domain of the
H V envel ope protein are deleted. 45.- The reconbi nant adenovirus of claim
40, wherein the first or the second H 'V sequence further encodes an HV
protein selected fromthe group consisting of RT, PR Tat, Vif, Nef and

~Rev. 46. The reconbi nant adenovi3is of clai m 36, wherel n the fi rst or the

second HIV anti gen is a nodifi ed HV envel ope protein that includes
mul ticlade variable |oops. 47. The reconbi nant adenovirus of claim 11 or
claim46, wherein the nulticlade variable |oops: are V3 | oops from at | east




56. The reconbi nant adenovirus of claim15 or claimb54, wherein the H V.
structural protein is a proteolytic fragnent of HV Gag. 572

reconbi nant adenovirus of claimb56, wherein the proteolytic fragnment of

H 'V Gag i ted fromthe group consisting of pl7/p24 17 and p24. 58.
The recghggﬁgﬁﬁ?adenovirus of claim56, wherein the d&H‘ 8£ ¢ fragment
of HV Gag is in a natural, secreted or nenbrane bound form 59. The
reconbi nant adenovirus of claim56, wherein the proteolytic fragnent of
Gag i s encoded by a pol ynucl e®Pifs - 54-E88%et¥% r om t he group consi sting of
SEQ &1 NAS e biu Fhr s36. a1 s1yAdys Ay a1 (el 4Fn LeHO0. The recombi nant
adenovi pus of claim54,55turther conprisdng: & polynucl eotide encoding a
H'V protease. 61. The reconbi nant adenovirus of claim 16 or clai m 60,

~wher gj.n | i i,,N is SEQ ID NO 56. 62.
The ﬁgﬁ%&gsﬁéEgJﬁggﬁhsﬁﬁggﬁgﬁﬁgﬁ§$h%%g?haﬁgf£§%$?ﬁ§3#irst H V antigen is a
w | dtype or a mutant Hl V envel ope protein and the second HV antigen is a
wi | y t ur al ot £l conmbi nant adenovi rus
of gﬁa'fi %ﬁGBTa \?\Eg%g‘? r{b'{‘hééévx\n{aﬁg%gp%no&rgn% aﬁlu E«f’\/@%ﬁ“?‘ﬁct ural proteinis wld
type Gag or a proteolytic fragnment of Gag. 109 2 May 2006 64. The

reconbi nant, adenovi rus of ¢l ai.m 36, wherein both the first and second HV
ant iﬂ%nbysafgle" %Ea Y ?5% teF Iﬁrﬁ%ﬁtaﬁlgue%ef\%rbgﬁ)?%? &'hs. 65. The reconbi nant
adenovirus of claim 36, wherein both the first and second HV antigens are
wild type o tant H V.structural proteins. 66.. The reconbi nant adenovirus
of ctYEi 'rﬁssﬂg gﬁ}Fﬂéﬁl]_'?:é‘ﬁr‘b@;giﬁ‘?@:%ﬁn&iynmfni‘ggsf‘?rrrﬁlrhf’ﬁ sequence het er ol ogous
t o adenovirus and encodi ng an inmuno-stinul ator whose expression in the
host enh@nces t he i munogenicity of the first or second HV antigen. 67.
The TECHIoPHal" adenovirus of claim 66, wherein the first .or second HV
sequence and the imuno-stinul ator sequence are expressed fromthe sanme
pronoter- bicistronically via an internal ribosonmal entry site or via a

spl i¥lfy “4fonor-acceptor nechanism 68. The recomnbi nant adenovirus of claim
29 o716l ahyg 66, wherein the immunostinulator is a cytokine. 69. The,
reconbi nant. adenovirus of claim®68, wherein the cytokine is selected from
the ¥A&upPRonsi sting of interleukin-2, interleukin-4, interleukin-12,

(3- 1 B8 T RLAR. jnftuiddBFRSG ERLOPruY -dypk &r f €ron, granulocyte col ony stinmulating
factor and granul ocyte-macrophagé col ony stimulating factor. 70. The
reconbi nant adenovirus of claim 36, wherein the first or second pronoter
is qgoége viral pronoter. 71. The reconbi nant adenovirus of claim 36,
wherein the first or second. pronoter is a non-adenoviral pronoter. 72.
The Meecogbvaiants gldenoy Tyusioftisllau mre3ArgrTrplelywwier arn t he non- adenoviral
promoter is sel et¢ted fromthe gﬂ@up consi sting & ow pronmoter, SV40

. pronoter, retrovirus LTR pronoter and chi cken cytoplasm c p-actin

- promepedly ThB.MeEheew emonhy ReniLeadtenaderdys sHr £laaéty 8B wherein the first
promoter is i4 the El region2df the adenovir#s and the second pronoter is
positioned in the E4 region of the adenovirus. 110 2 May 2006 74. A _
recahimanderadAnoau sarschs Gty aiureduisspamy 0h é¢hewys aigrs- 1 to 73 for use as

- a nmedicangd¥t. 75. Use of 40recomnbi nant ad¥novirus as claimed in any of the

~claims 1 to 73 in the manufacture of a nedicament for use in eliciting an

1 MARE Le@SGNER GTyosH DAl Dppens Tyh.Lybaeuafysanisecempiinant adenovirus as

clai ned0in any of the 8%ains 1 to 73 i6§ the manufacture of a nedi canent for
use in enhancing inmnity of a host to HV infection. 77. A use as clained
in apy A9h Sek3rgB610oLdY 6P argBRE R A Valash as8rdiynadyt Lei@denovi rus further
con@si ses one Or nore i muno-sti nul78t or sequences 8Met erol ogous to
adenovirus that encodes an i mruno-stinmul ator whose expression in the host

enngnge qfr AP d’IU}HJiS}O@%”AFd bW 9fe Lbe ol %?ﬁrl.tehgc%lg-?m@er Use of a recombinant

adenovirus as clginmed in any ofgslains 1 to 9n the manufacture of a
medi canent in conbination wth an i muno-stinmulator for use in eliciting
an LBIUAR HESHONSE 410 APEL"AAPRer (8 (WRS19Ta1R (o efy | eCOMD) ANt adenov] rus
. conprising afighrst H'V sequem encodrl ng fpr st nutated H V antigen in -
- the manufacture of a nedicanent in conbination with a second reconbi nant
adenovirus of different serotype than that of the first reconbi nant
adenovirus, and conprising a second HV sequence encoding a second HV
antigen for use in eliciting an i mune response to a pathogen. 80. Use of
a first reconbinant adenovirus conprising a first antigen sequence

- héterol ogous to native adenoviru#7and encoding a first viral antigen from
the first pathogenic virus in the manufacture of a nedicanent in

conbi nation with a second reconbi nant adenovirus conprising a second

anti gen sequence heterol ogous to native adenovirus and encoding a second




87. A use as clainmed in claim80, wherein the second reconbj r@t
adenovi rus has the sane adenoviral backbone as the first on 3&’8? t hat
the knob donmain of the fiber region of the second reconbi nant adenovirus
is of j f serotype than the corresponding one in the first
r econbi g{éé%%s@génovi rus. 88. A use as clainmed in claif88%2%k€rein the
first or second reconbi nant adenovirus is replication-inconpetent. 112 2
May 2006 89. A use as clained in claim80, wherein the first reconbi nant
virus further conprises a temhaamiPedias s&guence het erol ogous to native
adenovirus and encoding a third viral antigen fromthe first or second
pat-hagegurcLau 614SThOQ1y BetiSBu &Fu Aledi AFGherN el AirMdAOThaherein the first and
third antifen sequences a&E@ positioned iR®5the El and E3 or E4 region of
the native progenitor of the first reconbi nant adenovirus, respectively.
91. A1USR A Cdiatyredyd Rathdé B R ArgWer@uNTeNg sf Adpsthrand third antigen
sequencB® are expressed3bicistronical I30by the sane pronoter. 92. A use as
claimed in claim9l, wherein the first and second antigen sequences are
expriessed DiaCist AQLFAkY Vb 318%1LhET ARl Ll hesgelyentry site or via a
spl il@sng donor-accep$or nechani sm 188. A use as cl#@ored in claim80,
wherein the first reconbinant virus further conprises a third antigen
seq C t gr.0lag i L.r ngQding a third viral
~ant ﬂggnﬁfr@(ﬁn ?lﬁeéd% SrgthtsAi)ér)A%gh%%éggg?(P%Se%?ca@?ﬁis,g&and t he second
reconmbi nant virus further conprises a fourth antigen sequence heterol ogous
to hivg enovirus and encoding a fourth viral antigen fromthe first or
.second.pat hogenic virus. 94. A use as clained in claim93, wherein the
first and third antigen sequences are positioned in the El and E3 or E4
regigg >of !]t he native progenitor of the first reconbi nant adenovirus,
resp ?l vé y; and the second and fourth antigen sequences are positioned
i n tdae1sEl 18nd E3 or- E4 region of the native progenitor of the second
_ reco(g&' nant_ adenovirus, respectively. 95. A use as clained in claim 94,
wheréift tAE first and third anti gen sequences are expressed bicistronically
by tdaesssanimaprianidogericdénchNErieaopell and fourth antigen sequences are
expressed bicistronically by the same pronoter. 96. A use as clainmed in
claim 95, wherein the bicistronic expression is via an internal ribosonal
entryoed tg or via a splicing donor-acceptor nechanism 113 2 May 2006 97. A
use as clained in claim80, wherein the first and the second pathogenic
vir és‘“‘&r‘@t‘ﬁ’é%’é}n@{s O, G0 e LaY TEP ArAPEPiG1YCITRI AR980, wherein the first
and "t he second at hogeni c vi rud8s are of the s¥me type but of different
subtype or G ade. 99. A use as clained in claim380, wherein the first and
theTgéﬁhdrhr%H@gekﬁuCGm W_s%u Hee Ide fyersentAlayp¥sAlaf t he same virus. 100.
A use as claifred in claim80;"wherein the fi¥t and the second pat hogeni c

. viruses are different viruses. 101. A use as clained in claim80, wherein

t he Arh ride Ser @éd@ﬁdsqraﬁmgbhﬁbi LRy Usp iAsg drhtuntyisnihenodef i ci ency virus,
i nfl uenza ¥Yirus, Ebola vifls, Mar burg vi%us, Arbovi rus, hepatitis virus, .

) _preferably, hepatitis A, B, C Dor Evirus, respiratory syncytial virus,

her peg Leit vk eBeovilyusty Eysef.sesraﬁﬁ Jyr hgs pes Lys ikexdewalus type-1 or type-2 or
human pApilloma virus.?102. A use as &ained in claim80, wherein the first
or second viral antigen is an HV surface, core/capsid, regulatory, enzyne
- or aegedsary Argadlei teu 683 AebBCcGEd LEu @i thre sgrawep &lansi sting of H V gpl 20,
gpale} Gag, pl7, p240p2, p7, pl, B8, Tat, Rev, PRORT, IN, Vif, Vpr, Vpx,
Vpu and Nef, a glycoprotein of the influenza virus, preferably influenza
gl yahpraoy esien didl1uHAR Afg ¥k Lan TRbak® TheWT ophothei ey pref erably Ebol a GP1
or GP2 protein d an Ebol a nucl 8capsid protei%, a Marburg glycoprotein,
preferably a Marburg nucl eocapsid protein, an Arbovirus glycoprotein, a
sur frage@y@ival 985 Alh 4Qr B1ePETL B LY ABERBF Ly S 18 Mars, preferably SHBsAg,
MHBsAg or LHB®Rg of hepatiti 308 virus, a surlfiace antigen or core protein
- of hepatitis Cvirus, preferably NS3, NS4 or NS5 antigen of hepatitis C
VT U8y 195 FYIRTALSN O Asrl U 98 RYO1GE NyOTa1hQARIdIAL Or Y _syncytial virus,
gl ycoprotein D from herpes sinplex Vvirus %’ype-l, E6 or E7 of human . ‘
papilloma virus or a full-length antigenic viral protein or a portion of
the antigenic viral protein that contains predom nant antigen,-
neutralizing antigen or epitope of the first or second pathogenic virus.
103. A use as clained in claim80, wherein the first or second viral
~antigen is a nodified antigen that2is nutated froma glycoprotein of the
first or second 114 2 May 2006 pat hogenic virus such that the first or
second viral antigen is rendered non- functional as a viral. conponent but
retains its antigenicity. 104. A use as clained in-claim2103, wherein. the
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agt a t agacaggt t t gat ag
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aagga agat aaaaaactgc tctttcaata tcagcacaag cat a%ga gt_aag t gcaga

FEAQ PP TOPTE 9AHIARPP G SR ECCAPH St BCEALRIA GER t‘-g“’é:t. adt@ccagct
at acgizh@agoRagilcdt RRCaAGE4 GaD HeAgabjACARASN et at&pRRARY Jlkag cctttg
agccaattcc catacattat tgt gccccgg ct %gttttgc gattctaaaa tgtaataata
agacHPt @it aerRaRfGadPeatagt adatrI80ACt130PTagAg0Y SEACFAtEFO

WO 03/ 038 at gt cagcac taaatggcag ctaaaacCat acaatacaag gaaaaatagg
ct t tHEERAEATY COREGEG ELTTRANAEE RLERTARA3GL CRELBRUAGE) a08GCHRAAt t at’20 gacaaat t ag
gca aaa cacaact gt
ot e oy M 1o cgagananaa
agcadetadgg Cenphar. 740. 5T25.txt agt acaat gt acacat ggaa tt @fgccagt

agt at caact caactgctgt tctggcagaa gaagaggtag taattagatc tgccaatttc
acagageat gg aat agt acag ctgaaccaat ctgtagaaat taattgtica agacccaaca
aaaaagt atc _ aaatatgaga gatagatagc ctcaggaggg ctgtaattca gtcaaataac
aaac’ b‘t g :

<212> DNA

<213> Human immunodeficiency virus type 1

@b 420 480 540
atd080a 21dAQr}200 654 72 2 May 2006

43/72

| ;gggsaggga aggagaaata tcagcacttg tggagatoug ggtggagatg gggcaccatg 60

' ctccttggga tgttgatgat ctgtagtget cctatagtgc agaacatcca ggggcaaatg . 120 '
gtacatcagg ccatatcacc tagaacttta aatgcatggy 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



atgttcatca gtccgagatc gaggaccagg gagagcattt gttacaatag gtaacatta
t agagcaaaa tggaataaca aacaatttgg aaat aataaa acaataatct’ tt@t'\é@éé‘&&
‘cagttttaat tgtggagggg ttaatagtac ttggtttaat agtacttgga gtgacacaat
caccctcgea tgcagaataa gaaaagcaat gtatgcccct cccatcagtg ggctgcetatt
aacaagag‘?ﬁ‘f”‘ﬂ%ﬁgb5 taata gaggaggaga tatgagggac aatt ggagtd/US0gdekcatt
aggagt agca cccaccaagg gagcagtggg aataggagct ttgttccttg gcgcagcgtc
aat gacgctg acggtacagg gtgaattata taaatataaa caaagagaag agtggtgcag
ggttcttggg agcagcagga ccagacanpharcifaatzagoa tggctgtgga aactcatttg
agat ?cttﬁgaéﬁag 59794583t ETCRLRRFAA A ARt Q9ALERROR RQETEEE gt 98Q cccaat ccc
acagpdagdtg ¢9aaceidal Brgthi ko 3etlaaaR0EALHHRE agE%”&EQ&Ct 930 gccacatacc
aagt ggtcaa attgtctggt atagtgcagc agcagaacaa tctgttgcaa ctcacagtct
gggoERftagaan F§ataECa2 W GIAI0R LAR0916SACC EEAJGER AR NPERMGBY Nt g8k ctt gga

atg c a aa t cgcaaa
acc %@g%tgc? %3?%5%?5952???3? %ggéggtg%t gektdgiee L%té%é%%c oc BT/ US02/ 35112

t t t gedtgERIY9Y AtedagttiggIcagesntat dcagragtagatatcayac geetatgemdgt 6@t ct ggaa
gagt Azl aRd.d Ghel09aac aattaacaat tacacaagct aaagaatgaa gaagaattat.
agtttgtgga attggtttaa cataacaaat tggctgtggt atagtaggag geitggt agg
tttaagaata gtttttgctg gttaggcagg gatattcacc attatcgttt cagacccacc
gacatfd®tcd®aaggaat aga agaagaaggt ggagagagag atccattcga ttagtgaacg

cct cigagest accaccget tctgggacge agggggt ggg tcaggaget a aagaat agt g
ggggacagat agggttatag tagaagaata agacagggct aaagtagtgt ggttggatgg
gat cdtagfRBct tat ct gg gacgatctgc tgagagactt actcttgatt gtaacgagga
2a9Coe e agumh M dnddae AehGt GRl@Ceypetgt tagett getcaatgec acagcetatag
aagt agt aca aggagcttat agagctattc’ tggaaaggat tttgctataa gatgggtgge
cctgctgtaa gggaaagaat gagacgagct 1260 1320 1380 1440 1500 1560 1620
168QMOéJ4Q9 1800 1860 1920 1980 2040 2100 2160 2220 2280 2340
2400 2460 2520 2580 2640 2700 2760 2820 2880 2940 3000 3060
3120es/72 Tiehey] GUOBSNVIO1 031038051 PETI WS0Rs3ETL Ala T1e

'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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Genphar. 740. 5T25. txt gagccagcag cagat ggggt gggagcagca t ctcgg\g@g 7 <210>

15, <211> 508 <212> DNA <213> Artificial sequence <220> dified
I L-2 <400> 15 tcactctctt taatcactac tcacagtaac ctcaactcct gccacaat gt
acaggat actcctgtct tgcattgcac taagtcttgc acttgtcaca aacagtgcac
ct acttcgyggosiﬂfgog'ittct acaaag aaaacacagc tacaactgga gcatRGIABPHEggatttac
agatgatttt 180 gaatggaatt aataattaca agaatcccaa actcaccagg atgctcacat
ttaagtttta 240 catgcccaag aaggccacag aactgaaaca tcttcagtgt cttgaagaag
aact caaacc 300 tctggaggaa gSgwhandh.sfapdktaaag caaaaacttt cacttaagac
ccagggactt 360 aatcagcaat atcaacgtaa tagttctgga actaaaggga tctgaaacaa
cat bealrib nrg24lp Hgaallahgrhrd@hO39ACHAY THAAGEArhONaagaat tt ct g aacagat gga
ttaccttttg 480 1t&aaagcatc atctdadcac taacttga HO8 <210> 16 <211> 2280
<212> DNA <213> Artificial sequence <220> <223> Mdified Env <400> 16
gaalh s 3a§%es MO ORARSATARAt FhFYeakk OtiGgagat 9 9gggt ggaga 60

t ggggcacca tdgmoccttgg_gatgtt @&t g at ct gt agt g I®Dacagaaaa attgtgggtc 120
acagtctatt atggggtacc tgtgtggaag gaagcaacca ccactctatt ttgtgcatca 180

gat t glat t gc ctgtgtaccc 240.
acagg%:%%@%};gg%:s@a%gag% g%f% 3??313? %‘gé?gg%gg L%gggggg{ott taacatgtgg 300 7/72
2 May. 2006 WO 03/038057 Genphar.740.sT25.txt aaaaatgaca tggtagaaca

9at 458199009101 4L 6 AL hEX OB 290%IAI Laf aagatiaac cocact ct ot

gttagtfahaa agtgcactga pat act aata cCagpagt ag tagtgggaga at gat aat gg
agaaaggaga tgctctttca atatcagcac aagcat aaga ggtaaggtgc agaaagaata 600 660
720 7 t cl.t.g, at at.a cc aatagataat gatactacca gctatacgtt gacaagttgt
aacgg%ggﬁgﬂ%g‘%tgtcaa%g g%cgéugtcca aaggtatcct ttgagccaat tcccatacat
tattgtgccc cggctggttt tgcgattcta aaat gtaata ataagacgtt caat ggaaca

ggaccat gt a caaat gt cag cacagtacaa tgtacacatg gaattaggcc agtagtatca

act &&dCt gt tgttaaat gg cagtctggca gaagaagagg ttcacagaca atgctaaaac

‘cat agimgt#micagct gaacc acaagaccca acaacaat ac aagaaaaagt atccgtatcc

tttgttacaa taggaaaaat aggaaatatg agacaagcac aaatggaata acactttaaa
acadat&gatfTagcaaatt aa aaaacaataa tctttaagca gtcctcagga ggggacccag

aat Lot BYaLmanahAdodati Lieneg ak BOABRR 1CCtcccatca gatggtggta gacaat t gga
gcacccacca ttccttgggt gggaattttt ctactgtaat tcaacacaac ggagtactaa
agggt caaat aacactgaag taaaacaaat tataaacatg tggcaggaag gtggacaaat

t agahght o t caaatatta atagcaacaa tgagtccgag atcttcagac gaagtgaatt

at at aaat at aaagtagtaa aggcaaagag aagagtggtg cagactagtg tcttgggagce
agc Hgaag Yahdyatgydes Bt"a‘gﬁ'g@t,sc SyHAERATe dfe 9y dFBdiret a gt gcagcagce

att gaggcgc aacagcatct gttgcaactC acagtctggg addatcctgg ctgtggaaag

~atacct aaag gatcaacagc tctggaaaac tcatttgcac cactgctgtg ccttggaatg

ct gierméayaht tMegdadtisd @dtfgﬁcggtggefaﬁbgém §89 Agad’aagTdtet aa tacactcctt
aatt gaagaa tc¢gcaaaacc gaattattgg aattagat ad’at gggcaagt ttgtggaatt

_ctgtggtata taaaattatt cataatgata gtaggaggct tttgctgtac tttctgtagt

gaavabain nsaddeadoggdy Glackaravadt Bts 6mnrtaddageydyacddgac aggcccgaag
tagt aatt ag”at ct gccaat 840% aat ct gt aga aatt aattgt 900 agagaggacc attgtaacat
gagaacaatt aaattgtaac tgtttaatag gaagtgacac taggaaaagc cagggctgct

ct gulaggay@sn adattrgaad cLyscegt Yjgaht Gleage gz ®ae sSRCHrUS02/ 35112 t caaagcect a
360 tPPgaagaat 420 ¢taaaaaac 480 fYcatttttt 540 agggagagca tagtagagca

tggaaat aat gcacagtttt tacttggttt aatcaccctc aatgtatgcc
. 6lu val Ile Pro Met Phe Ser Ala Leu Ser Glu Gly Ala Thr Pro Gln
65 70 75 . 80

Asp Leu Asn Thr Met Leu Asn Thr val ggy Gly His GIn Ala gga Met

GTn Met Leu Lys Glu Thr ITe Asn Glu Glu Ala Ala Glu Trp Asp Arg
100 , : 110

val His Pro val HMis Ala Gly Pro Ile Ala Pro Gly Gln Met Arg Glu
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attaacaaga agatatgagg attaggagta aggagctttg gacgctgacg? a étt
gct gagggct gcat caagca gctccaggca tcctggggat ttggggttge c g@wﬁ@g g
t aat aaatct acagagaaat taacaattac agcaagaaaa gaatgaacaa (ggtttaacat

aacaaat aggttt aagaatagtt attcaccatt atcgtttca aat agaaga
agaaggtgg‘g“:’é"é%g;lozo 1080 1140 1200 1260 1320 FEAUSVAREE 1500 1560

1620 1680 1740 1800 1860 1920 1980 2040 2100 2160 2220 8/ 72 2 My
2006 WD 03/038057 PCT/ US02/ 3511 h 740. sT25. t xt
_ r. .S St X gagagagaca

gagacagat cigcatt cgatta gt gageg e¥%¥§{£§%§§§§ﬁ atctggtaa 2280 <210> 17 <211>
1496 <212> DNA <213> Artificial sequence <220> <223> Full l|ength Gag
<400z..1 aggat g ggtgcgagag cgtcagtatt aagcggggga gat gggaaaa
| aatt'(?:ré)g%gggg%ggﬁgg[gglggaﬂaggégﬂﬁa&rcﬁ%gg%géfthﬁbhgéﬁéﬂt‘ ac ttagatcatt

at at aat aca gtagcaaccc aagacaccaa ggaagcttta gacaagatag cacagcaagc

t gcagaacat t aaaagt  tatcagaagg aagcagccat tacatccagt acatagcagg
clat Eacagt "oHR Obatay AATALGPabA om VagRbosl gyt (g9 ageaet gac
acaggacaca ccaggggcaa atggtacatc dadtagaagag aaggcttitca agccacccca

‘caagatttaa_ gcaaaj gtta aaagagacca gcatgcaggg cctattgcac aactactagt
accc ylsc&ﬁg”paﬁﬁfa Clal Gﬁétéaa“ég v ’g‘@c‘f chrig¥etafyeSggaca ccggttct at
aaaact ctaa agaaaccttg accagcggct 'gacccggcca tadftjcaaga gaattagatc
gaaagaaaaa_ ataf aaatta aaacatatag aaccatccct tcagacagga tcagaagaac
t ct dt gt tsedcgggch%gﬁ éﬂ%@é@ﬁ%geﬁ‘%@‘gd&ga@j&a@aa}mawgt aagaaaaaag
‘gcagt caggt cagccaaaat taccctatag aggccatatc ¥%tagaact gcccagaagt
‘aatacccatg _acaccatgct aaacacagtg tcaatgagga agctgcagaa caggccagat
gagdﬁ&a@éa‘l’;tﬁs&a%@cﬂie Tyt gﬁ%d‘@ca&u Arggdgadiat@n Agggat agag aggggaagt g
" aacaaat agg dt ggat gat a aat 44t ccac ggat aat @ taagacaagg gagccgagca
gggattaaat aaaatagtaa accaaaagaa ccttttagag agcttcacag gaggt aaaaa

| agatGﬂ @tﬁgg\’aéc@ét&ﬂﬂt.'&w giapmt gleayr gga%tg.gggags‘ln Asn Ala

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
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ccaagt aaca aatacagcta gatggttaag tgtttcaatt taggaaaaag ggg ttc%gg
~gagacaggct aattttttag tcttcagagc agaccagagc ttggtccaaa atg é%g

acact agaag aaatgatgac gttttggctg aagcaat gag ccat aatgat gcagagaggc
aatttta agaaa (Qtggcaaaga agggcacaca gccagaaatt gc cccce
aat gt ggggg :g%g%ggacac caaat gaaag attgtactga ggaagat %%;m%@%%? ct ac
aagggaaggc cagggaattt 60 120 180 240 300 360 420 480 540 600 660
720 780 840 900 960 1020 1080 1140 1200 1260 1320 9/72 2 May 2006
WO 03/ 038057 PCT/ US02/ 35112 gacagcccc accatttctt
cagadagfic’ ¥a By dER R §%é’8& 2 iﬁaGad g’éT?E?Lb&eB%er chggt ct gg ggt agagaca
acaactcccc ctcagaagca ggagccgata gacaaggaac 1440 tgtatccttt aacttccctc
agatcact ct tt%%:]aac a ccccﬁé q_\?ca caa' 1496_<210> 18 <211> 492 <212> PRT
<213 Hlei PrruNSaERs SReMd Lo g8 §§p%y1A]é46'U>P'i‘:8 t Ay Ala Arg Ala Ser
Val TeU Ser Ay Gy u Leu Asp Arg Trp 15 10 15 ulLys lle Arg Lou Arg
Pro Ay Gy Lys Lys Lys Tyr Leu Lys 20 25 30 His Ile Val Trp Al a Ser
Ar g ‘@Pd—qyeﬁs"d*lf TQLE‘élﬁS'GTh’" P%lal') Gﬁlérmle'ﬂs 8l Alp gg“ ¥h Thr Ay Ser. du Qu
Leu Arg ser Leu r Asn Thr Val a Thr 50 55 Leu Tyr cys Val H's @n
Arg lle Qu Ile Lys Asp Thr s Qu Ala 65 70 75 80 Leu Asp Lys Ile Qu
G u @nuey lneuggrg T's;érﬂwgngg qysiiAdacy SHEPGOAGE Gn Ala Ala Ala Asp
Thr Ay His ser A n Vval G@n Asn Tyr 0 105 110 Pro Ile Val dn
Asn Ile An Ay Gn Met Val Hs Gn Ala Ile Ser 115 120 125 Pro Arg Thr
Leu GAgrseAl faspm@ Wil Gly Zhvghr \sar Tar Ued @inlgly AlraIlhely 130 135 140 Ser Pro
Au Val 11E%ro0 met Phe SéFPAla Leu Ser A Gy Ala Thr 145 150 155 160
Pro @n Asp LeU Asn Thr Met Leu Asn Thr Val Ay Gy Hs Adn Ala 165 170
175 11p/ve2 thriveen RH06roa\OrO3NOIBOTA] IEDY/QJSOEVEBEMBYSGermhar 740. ST25. txt Al a
Met G nt3et Leu Lys A &3%hr 11e Asn A¥M%Au Ala Ala Gu Trp 180 185 190 Asp
Arg Val Hs Pro Val Hs Ala Qy Prolle Ala Pro Ay G n Mt 195 200 205
Ar g 1ebuierDeArey AyyL&enssps [Tlie val aArthetT'mr Jdwr p@emhiThr Leu G n 210 215
220fu Gn Ile Aylitp Met Thr AsiSAsn Pro Pro |14%bro val Ay Au 225
230 235 240 lle Tyr Lys Arg Trp Ile Ile Leu Gy Leu Asn Lys Ile Val Arg Met
245 2p0r12352uTAsp By AR @1d kily $es Lvk eslhawroAste MeadygylG n Ay Pro Lys GQu Pro
260 265 270 Phe M5y Asp Tyr Val 1/Asp Arg Phe Ty#73iys Thr Leu Arg Ala Qu
Gn 275 280 285 Ala Ser Gn @u Val Lys Asn Trp Met Thr Gu Thr Leu Leu
Val gh msp299 #5T300y Ashr Ak AP ATRIQuASR ASsdryGinTliu Il e Leu Lys Ala LeU
Gy Pro Ala B05 310 315 32018 a Thr Leu Gul® u Met Met Thr Ala Cys G n
Ay Val Gy Ay Pro 325 330 335 Gy His Lys Ala Arg Val Leu Ala Ju A a
Met 2@ry@ AinViap Ndtr TISB1u 340 L34 23381 1h Mndalthisd bRo Met Met G n Arg Ay
Asn Phe Ar135Asn Gn Arg Lyeo 355 360 365 2t Val Lys Cys Phe Asn Cys Gy .
Lys GQu Ay HIS Thr Ala Arg Asn 370 375 380 Cys Arg Ala Pro Arg Lys Lys
%Sc yaNlys @éSLéTa Vyd-¥$a Gbid 8 Yoro 32 A0TODet@fl Hs G n Met Lys Asp
, Eys r16d u Arg n Al a1¥Asn Phe Leu Q2p0Lys 405 410 415 Ile Trp Pro-ser
Tyr Lys Gy Arg Pro Gy Asn Phe LeU G n Ser Arg 420 425 430

Glu Met Met Thr Ala Cys 61n Gly val Gly Gly Pro Gly His Lys Ala
225 230 235 240

Arg val Leu Leu sgesa Ile Mmet Ile val G1y Gly Leu val Gly lz.gtsx Arg

‘ITe val phe Ala Vé'l 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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2 May 2006 WO 03/038057 PCT/ US02/ 35112 Genphar. 740. 5T25. t xt 9 Pro Ca u Pro
Thr Ala Pro Pro Phe Leu A n Ser Arg Pro Gu Pro Thr 435 440 ZM%V%Q;? Pro Pro
GQu GQu Ser Phe Arg Ser Ay Val du Thr Thr Thr Pro 450 455 460 Pro G n
Lys 4 H@HMEM%?I le Asp Lys Qu Lou Tyr Pro Leu Thr Ser 465 470 '475 480
Leu Arg ‘Ser Leu Phe Ay Asn Asp Pro Ser Ser Gn 485 HIPS9¥HHL 19 <211>
2941 <212> DNA <213> Artificial sequence <220> <223> Modified env fromH V
strain pNL4-3 <400> 19 gaattctgca acaactgctg tttatccatt tcagaattgg

gt gt cgacat agcagaatag 60 gcgFembrCg4@SAagyaga gcaagaaat g gagccagt ag

at cctagactppagagecct gg 120 aagcat ccag gaagt cagcc taaaactgct tgtaccaatt
gctattgtaa aaagtgttgc 180 tttcattgcc aagtttgttt catgacaaaa gccttaggca
tct c&¢ gg&réa&gagbawem cggagacagc gacgaagagc tcatcagaac agtcagactc

at caagcttc tctatcaaag 300 cagtaagtag tacatgtaat gcaacctata atagtagcaa
tagtagcatt agtagtagca 360 ataataatag caatagttgt gtggtccata gtaatcatag
aat ate¥9aa aatattaaga. 420 caaagaaaaa tagacaggtt aattgataga ctaatagaaa
gagcagaada.gaate¥raat,: 480 gagagtgaag gagaagtatc agcacttgtg gagatggggg

t ggaaat ggg gcaccatgct 540 ccttgggata ttgatgatct gtagtgctac agaaaaattg

t gggrteagt ctattat gg 600 ggtacctgtg tggaaggaag caaccaccac tctattttgt
gcat BAFET YR t3%AHFOHTat BRCCat f Aternaaty pitataieaaitggtagharggccasn acat gect gt

gt ac ERE A GREAAEHRC t aa_at gt gacaQa. aaattttaac
at gtgg;cgaaa atcgga%%t 96t %ggaagggg%%gg{%% e{%é}% g%t%ggatgégﬁtgagt ??0 at gggat caa
agc cYREAIE R AU FI0TacBAtaCTa ttagtaccar tdcChghod haaggt§itaaaghgy cact gatttg

-aagaatg@itdgs -gggagaat ga_ t aat ggagaa aggagagat a
aaaaact gé:tgc:icta féctggﬁ?t %g%cf%i%&%&% %%g%‘q\?@ gé?-”@é 7 caffcacaage
at adfaepPaah e Gagdactcatfagr asdtaagmt aaheerg et akheg@ht gacct gt cca
aag t ttcta, aaat gtaata ataagacgtt cacagtacaa
tot g}ccg%:%? gt%gtgg%%g%ggctgcé%%? %t 59@3%%39%&%‘&‘963& A3qraete08g 2% aat agt a
Cagdagedeat At gutag A 9tgg@lgaaa agigh t Qice cghegtﬁggaagmgggg§c ggoaaatatg
t

aga t.._acagat agct agcaaattaa gagaacaa at cct cagga
ggggagg%@gg“ggg%%‘gﬁ%ég&aa gﬁ?@gf‘&é‘?“@%ﬁé@éﬁ&?& gtasteaspag PGP US02/ 35112

- Genphagagidix gFgbadtat caggaatat gRgatdogt thb@lgdcRReddoaigt 1020 gataagttgt

aac tcattacaca 1080 tcccatacat tattgtgccc cggctggttt 1140
caa?z gg‘taté@g“gégtéég‘&agf S IETAT St CA952 B0 98999562kt BRCTALAERIACt 69 t gt t aaat gg

at clygemaatgtt fpengac ycaigat@laReariday tt@é’éttc%atagét%%%ﬁ?a ggacaatac
_aggggga[%gca tttgttacaa t@ggaaaaat tagt agagca aaat ggaatg ccactttaaa
t ggaaat aatratHAHAR L 4T ORI AatieAtIcg bR datACE Cacagtic gtagomg  GREgaat tttt

t acta@ebddyt anitagigged taaﬂg&a&taacatagat&wEs&g@ﬁ%%@&&%@@ggf@gt gacac

“aat cacact c ccatgagagaa taaaacaatt tataadcatg tggcagg gaaaagc
aat QT REHRIET IREPEIT T AL GRALE 80002t ey avgpCt gt asgtiasd a @4gggct get

at t asa {in tcttcagac ctggagga
cgat atgm%(%gj e P At o P omacc

| att%cﬁaaatag ?ﬁi&?i%gcﬁéw&ﬁa@taammcgmmm?mftbagitg @agt gggaat
agoege (3 agc. acta C cacgt caa
o e ey Moyt BERERRS B ceslote Bcaac e
gct BHEYEeec AR datfdgragsaraige dattaactat gomardtta aRe@ice§G0d WEAt caaaca

gct tacct t tcct t
Ut Oaag T o Cere e B Al TR B P eD: Corthamat g 1Mlagi Logag

t aatPAERAAEET GPaFaRAgetapidagtmat aaaceRt gRESI@EC abheNasia0g 1agnRJagaaat

 ta acactcctt aattgaagaa tcgcaaaacCc agcaagaaaa
gagatcaggttaaf:tggg ggg{&tg ﬁgtgg%a%%atgtq%agg?%\cétt%g 2Ag92 Prdatgeeiat t 1gef t t aacat

dacaataInyce eyGcguivat cchaaged addacczat @Gatfhon AbAGIAGYCt 18Pt aggt tt

aa tgtac tttctatagt gaatagagtt aggcagggat attcaccatt

at %t t?gél%g %é%ggaccg%c%ca% Cﬁf‘%ﬁba%@ggt@@g‘fa"&%t@aﬁﬂ 4atptargisag 138t agaaga
agaagUcayl Yeragmoacr cgREanAgaiciagRatdagifhhsy QE&@Q&&?“ 1%4d t ageact
tatggzig&gg%% at ct Cg a CCI&%{:?CCt ctt cagct acC caccgct ga gagact tact

ctgatty %ﬁabﬁa ?9@3 ¥t f199R9atab Ragaczagca ¢@9Qttata40158500 1560 1620

| %gggagggg?% cad@ftatd 3G8caad@t0ccclOiog Ut Pagofddl0 gt Ofhea 224050 2280 2340 2400
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2580 2640 2700 2760 2820 13/72 2 NMay 2006 WO 03/038057 % aattgg
gagccagtag tgtaccaatt Genphar.740.$T25.txt gggacgcagg ggg 3@%’{1@6

ccctcaaata ttggtggaat ctcctacagt attggagtca 2880 ggaactaaag aatagtgctg

ttaactt 0 ccaca gccatagcag tagctgagta 2940 a < > <211> 2746
<212> DﬁlﬁA6<g(%g&>sgArtifici al sequence <220> <223> Mbdi é't‘f%g??éﬁatmev from
pNL4- 3 <400> 20 gaattctgca acaactgctg tttatccatt gcgttactcg acagaggaga
gcaagaaatg aagcatccag gaagt cagck tttcattgcc cggagacagc
cagtaagtag at aat aat ag caaagaaga%'l'%g%g%s?g%ag ccttgggata PCTI1JS02/ 35112
- aagt FiYAR9228 AdGaPaaTa AtRRGRA%RY Raat Qat) dagag ct Rt sRgARC agbgagact ¢

t ac tagttagt gtqat t t aat cat
{ agacat C e i B S A0 g EE, Soheated SR EERG 0584t doo00

gt gt eatatean fearpratatgtotguroragaetaaggay coehgnat Gehfahglaaa @a@gt gt t gc
tctc g G tctat caaaq. tagtagcatt agtagtagca
aat a@é‘éég‘g‘tgggg%g%ac?agééﬁgﬁg%é%g{;w Eﬁiataé’fa%éi‘ é’@g@é e ag}ég‘?ﬂaat tg

: ??gg@a&%gcgqmamtmc?agag?a??gafgamafagfm@agxati gafﬁfié&@? gfsatﬁ at aat ?
tttg a aa a acaga agaacagatg catgaggata
t aat ‘%‘%8{9?‘1%“ %tg ?%gg%%c%éggwaggﬁ@ggﬁgg%&% 22 gFr@ttdigag Wehat t ccca
t acatdgagtoyac tcagdcaedazaghcasichs 3o agaACAYINGGoa 3EAHEAA! C 19gpccagt ag

tatc agat agta attagatct ccaatttcac gaacacatct gtagaaatta
at t g‘%ggétégg%é?%%ggi%gaataawegqgea 0@ AYCAtAFEet totacaraast ggdttat ttt gt

goal Gagatages kanageat cgearAbBO e fac g CRARAN ASEERRANGC . pufnet 11 aac
at gtcgggaaaa tat&aca%ggt at gggat CAa agect aaage. cat gt gt ada CtLagt cat t
t gc CREHYEE2t A9YPATEA AI2CIAOLAc PRI EICAS FREBGECERT aaceetataacadtslacacaggcct

gt copamp@gbac 0@ichtdgye TRabdgehApealdradl CAYSAREG E@aég?%atqg ac,,Aat ggcagt

t agcagaa a aaaaccataa t agt acagct aat acaagaa aa CCg daaat aggaa
at at'§ ‘@fé‘gagct AFAEAGAG FCGRRRCEH Y HRECRREGE apragRadtasabtegga 29280 60 120 180

| iig gaaélﬂg;géﬁ%tg‘g%%ﬂ: %Qacaﬁéﬁ a@aqgacagg%gaga%gaga?%)agcggégt 90%yo 900 1020 1080
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gtggatcctg tacaagaccc aacaacaata caagaaaaag aatatcttta ggaccaggac 2400
gagtatitia tacagcagga gaaataatag gagacatcag aaaggcacat tgttgtacca 2460
gacctaataa caatacaaga‘aaaagtataa ctrrtgcacc aggacaagcg ctctatgcaa 2520
caggtgaaat aataggégat ataagacaag cacattgtct cgggaacatt agtagagcaa 2580
aatggaataa cactttaaaa cagatagata gcéaattaag agaacaattt ggaaataata 2640
‘aaacaataat CtrtaagCag tcctcaggag gggacccaga aattgtaacg cacagtttta 2?00.
attgrggagg ggaattrric tactgtaatt caacacaact gtttaatagt acttggttta 2760
atagtacttg gagtactaaa gggtcaaata acactgaagg aagtgacaca atcaccctce . 2820
: catgcagaat aaaacaaatt ataaacatgt ggcaggaagt aggaaaagca atgtatgccc 2880
_Ctcccatcag tggacaaatt agatgttcat caaatattac agggctgcta ttaacaagag - 2940
atgotggtaa tagcaacaat gagtccgaga tcttcagace tggaggagga gatatgaggg 3000
‘acaattggag aagtgaatta tatagatata aagtagtaaa aattgaacca ttaggagtag 3060
cacccaccaa ggcaaagaga agagtggrgc agactagtygc agtgggaata ggagctttot 3120
tcettgggtt cttgggagea gcaggaagea ctatgggege agegtcaatg acgctgacgg 3180
tacaggccag acaattattg tctggtatag tgcagcagca gaacaatttyg ctgagggcta 3240
ttgagocaca acagcatctgwitgcaactcé cagtctgggg catcaagcag ctccaggcaa 3300
gaatcctgge tgtggaaaga tacctaaagg atcaacaget cctggggatt tggggttget 3360
 ctggaaaact catttgcacc actgcrgrge crtggaatge tagttggagt aataaatctc 3420



2 May 2006 WO 03/038057 PCT/ US02/ 35112 Genphar. 740. 5T25. t xt

aacatt agt a gagcaaaat g
caatttggaa ataataaaac
gt aaCyCaga ofighisy aat t 9
aatagtactt ggtttaatag tacttggagt actgaagggt caaataac

gacacaat ca cactcccatg cagaataaaa caatttataa acatgtggca

aaagcaat gt atgcccctcc catcagtgga canat t _gttcatcaaa
Ct 9Cigahl@@at *AHAAE%loHOt R84 & %gﬁ%ﬁg%ﬁ@@ daeakEida
gaattatata aatat aaagt

ggaggcgat a t gagggacaa ttggagaag
| gaaceaftialy ARAGEHR RIS ERA9AAY GOERAAREAGIARINIART) GREAIALRAT

gga t C
e R S L G

aataatcttt aagcaatcct caggagggga

aat t19gegaaty GaRRt Battg ;A 1gatagt an Cadpaoat it aptagas t b e At

aaa t

R R s S R R L U R R
t ggagracitac@atciccdaggaodacagatd ugy-ca@isaodbgpageT §oapt gmg
oA SRR SHANAS B R A RRTERGES
aacat aacaa_attggctgtg gtatataaaa ttattcataa tgatagtagg
got t¥a@yaadtagtttttgec tgtactttct atagtgaata gagttaggca
ccatbhaj.cofidit cagaccca cctcccaatc ccgaggggac ccgacaggcec
gaagaagaag gt ggagagag agacagagac agatccattc gattagtgaa

t ggaggggaa tttttctact gtaattca;%nfgé

1380

1560
1620
1658
1740
186¢0

B 1o

13860

2100

21880

2380
2340
2400

2460
2520

t gt
2 Ay 9668 ' 0

gaat gccact ttaaaacaga tagctagcaa 1320 a

aagagaa
cccagaaatt

440 acaactgttt
Hsslpgaaggaagt

ggaagt agga
tattactggg
cagacct gga
agt aaaaat t
tagt gcagtg
gggct gcacg
gcagcagaac
ct ggggcat ¢
acagctcctg
gaat gct agt
gt gggacaga
aaaccagcaa
gaattggttt
aggcttggta
gggat attca
cgaaggaat a
cggatcctta

gcac®iét cPRigggacgat ct gcggagect g
tt aCJzE%J 98- FARGY
ggt ggaatctc
ttgctcaatg ccacagccat agcagtagct gagtaa 2746 <210> 21

aaat at

DNA 13>

PCTIE52/ 35112 Genphar

Artificial

a

ndat t gt ggaa
acagt attgg

2580
2640
2700
<211>

tgcctcttca gctaccaccg

cttctgggac gcagggggtg
agt caggaac taaagaat ag

ct t gagagac
ggaagccctc
tgct gttaac
3417 <212>

<220> sequence 15/72 2 May 2006 WO 03/ 038057

. 740. ST25. t xt

<223> Modi fi ed Env/ Tat/ Rev/ Nef from

st r aizk3:-BHid1 frediOfw/Pdt gaattct gca acaactgctg tttatccatt ttcagaattg
tagcagaata 60 ggcgttactc gacagaggag agcaagaaat ggagccagta

ggtg% ac

gat ¢

agagcagaag acagtggcaa 480

cat gt ggaaa aat gacat gg 80

- gaagantget,AakAahacen
aaaggmactgc tctttcaatgm 960

atttttttat aaacttgata 1020

aagLItdnG

catacattat

t ggaacagga ccatgtacaa 1200 atgtcagcac agtacaatgt acacat ggaa
agt at caact _caact qct gt 6 aa cag.t cagaa
oo LEARE B IBENAT Ay quoper hPOBOAEE S T ERERdSE
taattgtaca agacccaaca 1380 acaatacaag aaaaagtatc cgtatccaga

t t at tt
e T el

gagagca
tagég%

 cagttttaat
ttggtttaat

caccctccca
gt at gcccct

aacaagagat
~ tat gagggac
aggagt agca
agctttgttc
gct gacggt a

Sihgs

- aaat aat aaa

351 9A9'GR di08n LAPSRE RIFGSE

ttacaat a
{gsudvaded

acaat aat ct

t gt ggagggg.

agtacttgga
t gcagaat aa
cccatcagtg

~ Genphar . 740. ST25. t xt

ggt ggt aat a
aatt ggagaa

cccaccaagg
cttgggttct
caggccagac

1440

10

156

1620

1680
1740

gat” tagagccctg 120 gaagcatcca ggaagt cagc ctaaaactgc ttgtaccaat
t gchvat taghavadanagdigt Ly 1BO6Ichi ¢ cal tigp Argagbtdigttrpt &8 aacaaa
at ctlcct at g gcaggaagaa 240 gcggdflacag cgacgaagats ct cct caagg
catcaagttt ctctatcaaa 300 gcagtaagta gtacatgtaa tgcaacctat
~ at aghpgngtTh-agkagiags SH0NeBabAREAANa @SaRtaght it ghogt ccat
gaat at agga aat attaag 420 acéaagaaaa at agac¥ggt taattgatag
t gagagt gaa ggagaaat at cagcactt gt
ot 99g8akgorrgoeach? @0 PAOTYA 6 LEDGRS VAT 19Bl g3t E1ut a0t gct a

. gtgggtcacasgtctattatg 60040gggtacct gt gt gdaaggaa gcaaccacca
. tgcatcagat gctaaagcat 660 atgatacaga ggtacataat gtttgggcca
t gt 3R GRAF FHIAGHCHRAES ARDseCAGRATRAYL 9P LAR Ahragf Ot gacag
t agaacagat egcat gaggat ataatcagtt
aagcctaaag ccatgtgtaa 840 aattaacccc actctgtgtt agtttaaagt

H%sak?agftg%t\fég PRP99RARRA A Gat ggaga

tcagc

agccttaggc
cagt cagact
acaaat agca
agt aat cata
act aat agaa
ggagat gggg
cagaaaaatt
ctctatttty
cacatgcctg
aaaattttaa
t at gggat ca
gcactgattt
aaggagagat
&30 cat aagaggdt agiggt gcaga aagaat at gc
t aat accaat agat aatgat actaccagct atacgttgac
ccas tatcctttg agccaattcc
%CA[%&%E ﬁ' t aat aat a agacgttcaa
tt aggccagt
taattagatc
ct gt agaaat
gaggaccagg
gt aacatt ag
aacaatttgg
ttaagcagt c ctcaggaggggacccagaaa ttgtaacgca
aatttttcta ctgtaattca acacaactgt ttaatagtac
gt act aaagg gtcaaat aac actgaaggaa gt gacacaat
aacaaattat aaacat gtgg caggaagtag gaaaagcaat

£t gc ga

ﬂgagaggtag
fgaaccaat

1800 16/ 72 2 May 2006 WD 03/ 038057 PCT/ US02/ 35112
gacaaattag atgttcatca aatattacag ggctgctatt

1860
1920
1980

2040

2100

gcaacaat ga gtccgagatc ttcagacctg gaggaggaga
gt gd#f1 at a t aaat at aaa gt agt aaaaa ttgaaccatt
caaagagaag agtggtgcag actagtgcag tgggaatagg

tgggagcagc aggaagcact atgggcgcag cgtcaatgac -
‘aattattgtc tggtatagtg cagcagcaga acaatttgct




1800

<213> Artificial sequence 17/72 2 May 2006 WO 03/038057 P?/%S%Sllz
Genphar . 740. ST25. t xt <220> <223> Modified Env/ Nef from str&itf <400>
22 gaattcgcca ccatgggagt gaaggagaaa tatcagcact tgtggagatg ggggtggaga 60

t gg99cagedoddsdssCct t g9 gatgttgatg atctgtagtg ct acagaa?,%T?{ng?Jt glggtc 120
acagtctatt atggggtacc tgtgtggaag gaagcaacca ccactctatt 5 tca 180

gat gct aaag cat at gat ac agaggt acat aatgtttggg ccacacatgc ctgtgtaccc 240 _
acagacccca acccacaaga agtagt attg gt aaa a cagaaaattt taacatgtgg 300 |

t gt
h
aaaagianA st 203RGH t?’@ g . %5" tttat a tcaaagccta 360
aagccat g&g taagattaacr%g@c gtT%;i ﬁ; a’ést%é? é‘gﬁg@ga tttgaagaat 420
gatactaata ccaatagtag tagcgggaga atgataatgg agaaaggaga gataaaaaac 480

tgct a.qgt.aaqgt agaaagaata tgcatttttt 540
t at agéﬁlicfifegc;g{ g%ggi? g%@g:@? g‘gtéfwa atc)%a%‘%c?g"cgga ﬁ%f 5?%@3@ gacaagttgt 600
aacacctcag tcattacaca ggcctgtcca aaggtatcct ttgagccaat tcccatacat 660
tatt gt.gesc tt tgcgattcta aaat gtaata ataagacgtt caatggaaca 720
ggacg]tgtg aL!’gsggg{ %g'éé\én c"géa { a@ﬁa’i%g@’ cvafly 5%5;?68’60 agt agt at ca 780
- act'caactgc tgttaaatgg cagtctggca gaagaagagg tagfaattag atctgccaat 840
ttca a_at gct cat aat agt a _.cagct gaacc aatctgtaga aattaattgt 900
acaaé%g\gagasgcgg&ggfgin 5%(@:5@5 ?tmé(tjg'@ S B ¥da¥alg§atc agggagagca 960
‘tttgttacaa taggaaaaat aggaaatatg agacaagcac altgtaacat tagtagagca 1020
aaat@ga@t acactttaaa acagat agat _agcaaattaa gagaacaatt tggaaataat 1080
aaaacaat dajgectt HHGEE %%ﬁgéﬁbélggﬂga@@c ¥elavalgflac gaacagtttt 1140
aattgtggag gggaattttt ctactgtaat tcaacaca tgtttaatag tacttggttt 1200
.aatagt actt .ggagt act aa agggt caaat aacact gaag gaagt gacac aatcaccctc 1260
- ccat Eﬁéaﬁlgaﬁg‘agﬁ‘a’é '"?? g&‘aé&% (B4 Q’@Cﬁgaﬁg Yaggwabagce aat gt at gcc 1320
cctcccat ca gt ggacaaat gatgttca tcaadt®dtta cagggctgct attaacaaga 1380
gat ggt ggt a at agcaacaa tgagtccgag atcttcagac ctggaggagg agat at gagg 1440
gac%%?%g@ée@a\@gtﬁﬁag}e' AfhCandbanra gtﬁagtﬂaa rsmathrgaacc attaggagta 1500
gcacccacca aggcaaag g0 aagagtggtg c% ctagtg cagt ggéat aggagctttg 1560
ttccttgggt tcttgggagc agcaggaagc actatgggcg cagcgtcaat gacgctgacg 1620
gt aé&@é@&é‘@aﬁd‘&?%z@g"tﬂ SrcEhorer §lytige ade e \adareasiet t gct gaggget 1680
18/ 72 2 May 200 03/ 038057 PETY 0S02/ 35112 Gedddhar . 740. ST25. t xt
att gaggcgc aacagcatct gttgcaactc acagtctggg gcat caagca gctccaggca
aga&itevydletdygyadies atnebt aAtmyigaycaacage dyecthygggat ttggggttge
t ct ggaaaac t ttgcac cactgct¥t g ccgt ggaat g £fagttggag taat aaatct
ct ggaacaga tttggaataa catgacctgg atggagtggg acagagaaat taacaattac
aca8grhsmast asacthcotryg et sgaedaard CUE aRRP66 AYAATHRAa gaat gaacaa
gaattattg§7%1attagat aa at géfifcaagt ttgtggadBt ggtttaacat aacaaattgg
ctgtggtata taaaattatt cataatgata gtaggaggct tggtaggttt aagaatagtt

tttgtmgyrama rhetady agh Daatlagelgt AspgDC ABY @Rt A% HGaGGRtt atcgtttcag 1740
¥50 1920 198952040 2100 238 acccacctcc caatcccgag gggacccgac

aggcccgaag gaat agaaga agaaggtgga 2220 gagagagaca gagacagatc cattcgatta

- gt gaacUgakre okd AGE Ach Asatthr009alys2280 11 PAFF HIC @9 spGCt gt gect cttcagetac

cac&?cttga gagactt @80 cttgattgta 2340 acgaggattg jzggaacttct gggacgcagg
ggtgt gtgga?g atcgct c;?ataa ttgjgt ggaat . 331%8 ct cct acagt attgtgagtca _ggagct?aag
aat eyt gt g1 PRIGVE T2 Thaadd1YCAacr gctgaggg gacagat agg
gtt at agaag t agt &nagg agcttgat agﬂSZSZOthg%pZ:I?%égg Gtz;@at acct ag aagaat aaga
fagggcttgg ag}taggatttt gct at ate;gat 2588 gggt ggfaag t ggt caaaaa gt agt gt ggt
00AOBIGCEysOEFOrRAGRY rREFYRALA ALHa cgagcagcag at ggggt ggg
_agcagcat ct cg@gacctg% aaggaqasggn%&rgag%aggg:g@gPﬁ%t agcaaca cagcagctaa
caal': gct.g?t tg; ggct'ggc tagaagca;:a 3768 agaggagga? g‘?ggt?ggtt ttcca?:;:?;:
accfye a9t a, C BAR caaggragce agatctta gccac
aaaagaagaajggggtggactgngngggggﬁéa@rﬁ@rﬁc% g@cgip & %agacaag ccctgattag
atatccttga tctgtggatc taccacacac aaggctactt 2940 2950 <210> 23 <211> 2747

<2: <21.3> Artifigi eqguen <220> <223> Modified Env/Tat from
st ﬁ?r@%fs%g48§>&%l§@agk i % ,%Lcéﬁ" g’%’ﬁ%g@t‘”g‘m& Thft 88%tt ttcagaattg
ggtgttgaca tagcagaata 60 19/72 2 May 06 WD 03/ 038057 PCT/ US02/ 35112
Cenphar. 740. ST25. t xt- ggcgttactc gacagaggag agcaagaaat ggagccagta

gat cct agac tagagccctg 120 gaagcatcca ggaagtcagc ctaaaactgc ttgtaccaat
tgctattgta aaaagtgttg 180 ctttcattgc caagtttgtt tcataacaaa agccttaggc
atctcctatg gcaggaagaa 240 gcggagacag cgacgaagac ctcctcaagg cagtcagact
catcaagttt ctctatcaaa 300 gcagtaagta gtacatgtaa tgcaacctat acaaatagca

- at agt agcat tagtagtagc aataataatl’lcaatagttg tgtggtccat agtaatcata
gaat at agga aaat attaag acaaagaaaa atagacaggt taattgatag actaatagaa
agagcagaag acagtggcaa tgagagtgaa ggagaaatat. cagcacttgt ggagat gggg

gt ggagat gg ggcaccatgc tccttgggat gttgatgatc tgtagtgcta cagaaaaatt




- tgccaatttc acagad@atg ctgaaccaadioct'gtagaadat ta

tagagmatma st Upalp@Glde sRAALLAAYAG o

‘aggagt aggpa cccaccaag

'taaatggcag ct aaaaccat gt ggaaggaa gcaaccacca ggtacat aat gt% @g
~agtattggta aatgtgacag gcatgaggat ataatcagtt actctgtgtt agt %%

cgggagaat g at aat ggaga cataagaggt aaggtgcaga agataatgat ct gt ccaaag
gat t ct agages@@fsacaat gt tctggcagaa aatagtacag acaat} ?-%2? aaagt at c
gaaaaat agg aaat atgaga ctttaaaaca gatagatagc ttaagc 3?“ ¥ e¥99a999
aatttttcta ctgtaattca ctctattttg tgcatcagat gctaaagcat cacatgcctg
t gt acccaca gaccccaacc aaaattttaa catgtggaaa aatgacatgg tatgggatca
aagcct aaag ccatgtgtaa gcact g8PhargadhabdigBtt act aat acca aaggagagat
aaaaabeigg Il eidly Faat@dy @agaat etyrahéd Thd ERF 482364 Hfpt a
act aé®agct at acgt t gac3%agt t gt aac accBeSagtca = gt at ccybbg agccaattcc
catacattat tgtgccccgg tgtaataata agacgttcaa tggaacagga ccatgtacaa
acacgalyggan rié agge9aghiaaghatyeaagt s¢radnt g6t Qf Pg@gﬁfgg& ag taattagatc
aig gt aca agacccaaca
cgt at ccaga gaggaccagg gagagcattt gttacaatag. caagcacatt gtaacattag

t‘yaqul?eazah%‘giﬁaaa acaat aat-ct

a
gacccagaaa ttgtlmacgca cagtttt@at tgtggadggy afc "Egt ttaat agt ac

 ttggtttaat agtacttgga gtactaaagg gtcaaataac actgaaggaa aacaaatt at

aaacakok t tgttcatca aatattacag gcaacaatga
gt ccgaga?%giﬁsgggéggl%g }f’ g?‘gﬁg@tég?“ yga%éc 150% ?’605 adt%ha gaaaagcaat

gtatgcccct cccatcagtg ggctgctatt aacaagagat ggtggtaata gaggaggaga
t at gﬁ.g C a t at at aaa gt agt aaaaa tt gaaccat t

e st M“ggﬁ'gﬁt} %%8‘@3‘5535 arﬁﬁg’%eizg Preo‘gly ‘%6'0“5‘720 780 840 900 960
1020 1080 1140 1200 1260 1320 1380 1440 1500 1560 1620 1680

174 0 0 0.19 [72 2. May 2006 WD 03/ 038057 PCT/ US02/ 35112
Gengjgfé:@ gz{‘&%&‘%ﬂt”igyﬁd geagg%ég%ﬁs%@t;@d\r g Aétitigt %gag, t gggaat agg

agetttgttc cttgggttct 2040 tgggagcagc aggaagcact atgggcgcag cgtcaat gac

gct ccagac 2100 aattattgtc tggtatagtg cagcagcaga acaatttgct

soodB 0 ORECARND St B MR iBua g ROGE% Mol

ccaggcaaga atcctggctg 2220 tggaaagata cctaaagg caacagctcc tggggatttg

ggg tct . aaactca 2280, tttgcaccac tgctgtgcct tggaatgcta gttggagtaa
t aa ﬁngE?gﬁ‘gif%gaT £t'i(i'te %4b1a%glhé%tﬂ§é&€tfggdﬁg Yagt gggaca gagaaattaa
caattacaca agcttaatac 2400 actccttaat tgaa& tcg caaaaccagc aagaaaagaa
tgaacaagaajttat ;ggaat, 2460 tagataaatg ggcaagtttg tggaattggt ttaacataac
aaafty§ (FeJui AT C Yo g Bt fent femesmdbyaragya sgagget tgg taggt ttaag

aatagttttt gctgtacttt 258 ctgtagtgaa t 6 gttagg cagggatatt caccattatc .
gtttcagacc_cacctcccaa 2640 tcccgagggg acccgacagg cccgaaggaa tagaagaaga
aggﬂj‘gg §laghydeaddy ggoﬂa Rheaft sbathn chasiagie 1dacggat cct tagcactt at

ctggtaa 2747 <210> 24'"""<211> 2583 <¥D> DNA <213> Artificial sequence

<220> <223> Modified Env <400> 24 gaattcgcca ccat gggagt gaaggagaaa

. tat%}:{gﬁﬁbﬂ@t"@gé@'&tﬁgag@ggiygg‘a@aﬂﬁmr gogUvassa Abgaliectt gg gatgttgatg
attg

atctgtagtg ctacagad tgggtc 1 acagtctatt ab@gggt acc tgtgtggaag
gaagcaacca ccactctatt ttgtgcatca 180 gatgctaaag catatgatac agaggtacat

aatAjot $bggrgcmt§gsat1g@ 6y gmgtcagaszggm Leu Tyr Thr Thr Arg
, . 57 575
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 61 Pro Gly GIn val ph
: - 595 S 600 Y Y 685 & 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}




~_gggaattttt ctactgtaat aatagtactt ggagtactaa agggtcaaat ccatgcagaa

acagacccca acccacaaga agtagtattg gtaaatgtga cagaaaattt ”taacﬂ&&%goéoo
aaaaat gaca tggtagaaca gatgcatgag gatataatca gtttatggga tcaaagcct 60
aagccatgtg taaaattaac cccactctgt gttagtttaa agtgcactga tttgaagaat 420

gat act ag{@efdzaas agt ag tagcgggaga at gat aat gg agaaagga%@gﬁ aac 480
tgctctttca atatcagcac aagcataaga ggtaaggtgc agaaagaata ttt 540
tataaacttg atataatacc aatagataat gatactacca gctatacgtt gacaagttgt 600 21/72
2 May 2006 WO 03/038057 PCT/ US02/ 35112 CGenphar. 740. ST25.txt aacacctcag
‘tcattacaca ggcctgtcca aaggt at &®phar: gilgéTatxtt cccat acat  tattgtgecc
cggctggttt tgcgattcta aaatgtaata ataagacgtt caatggaaca ggaccatgta

caaatiit ¥egPleaagThe ada tAy adaceliedrIgactt AGUETe A8 /g4 aga actcaactge

t gt t aaat gg cagt c®hyca gaagaagaggfilagt aattag atcEfEcaat ttcacagaca

at gct aaaac cat aat agta cagctgaacc aatctgtaga aattaattgt acaagaccca

acaaﬁaa‘t)esccsaagmaaagagko Ash ghtRaamrt 2908A8H RP9RARLAL Y aaat ggaat a
acactttaaa ac8ffhtagat. aaaacd®baa tctttaagcaémicctcagga aattgtggag

t aaadaeorrat clyatBaatatgu al/e agk aihe GradAgaggas a agacaagcac
att gt aacat6%5agt agagca agd®éaat t aa%agaacaﬁt}%t éﬁggggg?é;at ggggacccag

aaattgtaac gcacagtttt tcaacacaac tgtttaatag tacttggttt aacactgaag
gaagirgaiacataafizacnCi ey clPaeaa9aag L Crpi gt glgcc cctcccatca
gt ggacakPat tagatgttca tﬁ&gaat atta Eag%ﬁ%é’t E@t'g cg%{ga gat ggt ggt a
at agcaacaa tgagtccgag atcttcagac ctggaggagg gacaattgga gaagtgaatt
gCaaheaesa R0gmarRIRSh s&c t tett o ctgacggtac aggccagaca
agggétattg aggcgcaag% agat g% gggép%t?tég%ght%? (:’a]é(a@ﬁq’a@ﬁka aaat t gaacc
‘attaggagta aagagtggtg cagagagaaa aaagagcagt gggaat agga

09929€ a%F 19 GARTINARC tcaatgacg .attattgtct ggtatagtgce
agcagcagaa caattzzgc%%s Eggggggggg%ggg%@f@§5g§1fc§§§g cat caagcagctc
caggcaagaa tcctggctgt ggttgctctg gaaaactcat adatctctgg aacagatttg

aat tRE G aag5 a aat étt aatt aattggctgt ggtatataaa
ggaaagat acect%%g%é:% gﬁ’cgfé?g%:?heg Eﬁgg?tcéﬁ f3ptEat¥act getgtgectt
ggaat gct ag ‘ttggagt aat gaataacatg acct ggat gg “agt gggacag agaaat t aac

ctc t t CQC aaaaccagca agaaaagaat agataaatgg gcaagtttgt

ggagﬁgg‘% t;?gg:‘ggg%é"ggg -?ré’t%f‘g’a%{' g‘[’"g&f%l ?5"‘@&@@0@ngt aggt t t aaga
atagtttttg ctgtactttc tgtagtgaat agagttaggc agggatattc accattatcg

ttt tcccaat cccgagggga cccgacaggc ccgaaggaat agaagaagaa

ggt g%gg%g‘sggréaé; Yayd i%ggipcﬁﬁtf‘ec&mg— P Credgatidett agcacttatc

t gggacgat c tgcggagcct gtgcctcttc agctaccacc gcttgagaga cttactcttg 660 720
780 Eﬁ%gb ?0% 960 1020 1080 1140 1200 1260 1320 1380 1440 1500
156p: 9'€ é%@snf;g 0P8OS U1 A0S obrs AlBet T2040a 2100 2160 2220 2280
2340 attgtaacga ggattgtgga acttctgdgga cgcagggggt é&ﬁaagccct caaatattgg 2400
tgggat ctcc1tac‘a att g gagtcaggag ctaaagaata gtgctgttag cttgctcaat 2460
gccacabdt & %35%%&%@66 gafg'ggfg’é%g%ﬂamﬂﬂamraegaﬁgbagt acaaggagct 2520
22172 2 May 200 03/ 038057 PCY/ US02/ 35112 hphar . 740. ST25. t xt _

t at a%agcta ttcgccacat acctagaaga at aagacagg gcttggaaag gattttgcta 2580 -taa.
258‘3e,<'291'0'£h‘“2§l‘3 &30 €3y 108 Asqﬁzxsmn@m%ﬂ—h‘mmé wheinodef i ci ency virus type
1 <400> 25 t %acaagac ccaac aa tacaagaaaaB¥yt at ccgta tccagagagg -
‘accagggaga 60 gcatttgtta caat aggaaa aat aggaaat at gagacaag cacattgt 108

<2 59 ‘g"eggg Gly Gly Asp Met gzg Asp Asn Trp Arg §$§ Glu Leu Tyr

Lys Tyr Lys Va1'Va1'Lys Ile Glu Pro Leu Gly val A
41 vs Tie - . y 8?50 la Pro Thr Lys

~ Ala Lys Arg Arg val val GIn Thr Ser Ala val 6l
865 870 , 875 7 Hle cly Ala §80

'Phg Leu Gly Phe Leu Gly Ala Ala Gly Ser Thr Met Gly Ala Ala Ser

3372




<211> 105 <212> DNA <213> Human i nmunodefici ency virus typghi <2C%g> 26
t gt accagac ctaacaacaa tacaagaaaa agtgtacgta taggaccagg acaaac Pt 0
tat gcaacag gt gat ataat aggggat ata agacaagcac attgt 105 <210> 27 <211> 105

<212> DNy sxikshz7 HUman i nmunodefi ci ency virus type 1 <I§(Ql%€>§02%75 {zgt acgagac

ccaacaat aa tacaagaaaa agtat aagga taggaccagg acaagcattc 3 gcaacag

gagaaat aat aggagat ata agacaagcac attgt 105 <210> 28 <211> 102 <212> DNA

<213> Human i munodefi ci ency virus t‘}/pe 1 23/72 2 May 2006 WD 03/ 038057

PCTI US02/ 35112 Gggphar . 740. STZSPYaE: 740<553>1 18 tgggcaaggc cctacaacaa

t at aagacaa aggaccccca taggactagg gcaagcactc 60 t acaacaa gaagaat aga

agat étaﬁga ag cac_['itt] %tt' 102 <210> 29 <211> 105 <212> DNA <213> Hunman

i munoder e%vé ud ﬁp%'gjgagd{ﬂy%eﬂQSQrgﬁbtg Y8l 6¢n ccaccaa t acaagaaca

agtatacgta taggaccagg acaagtattc 60 tatagaa gagacat aac aggagat at a

agaagag t attgt 105 <210> _30_ <211> 105 <212> DNA <213> Human

i §d iﬁtgeﬁ LEH LES AP 9?%3 Fle£JeAT306 IngE lic Hisgher tewmacaacaa t acaagaaaa

agaat at ctt “"t'aggaccagg acg g?attt 60 tatat@gcag gagaaat aat aggagacatc
agaa ggcac attgt 105 <210> 31 <211> 105 <212> DNA <213> Human

i nm_Fﬁ c@gi TireYity TR Fls Igzpés Fla4806181Alagsrgctlegnar staat aacaa t acaagaaaa .

agt at aactt ttgcaccaggg agcgctc 60 t¥0gcaacag gt gaaat aat aggagat at a

- agacaagcac attgt 105 <210> 32 <211> 2562 <212> DNA <213> Artificial
squﬁécfé‘uz%gmrztm YS 0816 GWDGB L6836 &1 PCeUS2¢B5442 Genphar . 740. ST25. t xt
<220%° <223> Env wi ¢ nul ti-cl ade 35| oops <400> ¥ at gagagt ga aggagaaat a
t cagcacttg tggagat ggg ggt ggagatg gggcaccatg ctccttggga tgttgatgat

ct gtSaptiEtlyaceyatizacts Thyt Jyghtavabhgretraptaah A1goggt Brgct g t gt ggaagga
agcaaccacc act ctHPttt gtgcat cagd’? gct aaagca ta¥7jat acag aggt acat aa
tgtttgggcc acacatgcct gtgtacccac agaccccaac ccacaagaag tagtattggt

aaatsgt gacd ygEraadteut ¢la abaltd gasmaaﬁ #eeahg Trgligageaga tgcat gagga

t at aat cagt tt%®Pgggatc aaagcc a gccat gt gta 9%aattaaccc cactctgtgt

t ggagct ggt agttgtaaca cctcagtcat tacacaggcc tgtccaaagg tatcctttga

gccaet Kerdrg &l uCliadaat AQL At afiragerdeqOti£ARd st pepaigta cacat ggaat

t aggccagt &% ct ggcagaag aayfgt agt aatt agatioes at agt acagc t gaaccaatc

t gt agaaatt aaaagtatcc gtatccagag aggaccaggg aatatgagac aagcacattg

tct choglyt sat atmiabmicin GNHCEICAYE AsHHTLIEUC %1,90RaCH00ac cat gt acaaa

t gt cagé@a gt at caactc WAkt gctgtt aaat ggRegt gccaatttca cagacaat gc

t aaaaccata aattgtacaa gacccaacaa caatacaaga agagcatttg ttacaatagg
aaaechl aglgaaspALEAGAL At a saga@g@qp@gsﬁta,gga@@ag{sn gf-lzgcg‘trat ag gaccaggaca

aacatt é82at gcaacaggtg deés@cacatt . ggacamgsat acaaggccct acaacaagaa

‘acaagaacaa gttgtacgag acccaacaat aatacaagaa tctatgcaac aggagaaata

at aggaga aeudt@As g t at agaaga gtatacgtat

t at aaggg@a gca@ﬁt)’f‘gt&fqaé ig&ggg%gggg]ggwgg&g @3@% gkﬁ?’g’:lqggatcc t gt acaagac

. acgagtattt tatacagcag cagacctaat aacaatacaa aacaggtgaa ataataggag
ggagat ehaaggagqa a ' cca aaaggcac attgttgtac

ccaggau®ag ]ggct c?@?ége ;ggi gﬁaeflég%tr%?{'? g%§§g§9° ngd’t" 8t aag gat aggacca

t aagacaagc acattgttgc gactagggca agcactctat gtaccagacc ctccaccaat

‘Arg Gly Pro Asp Arg Pro Glu Gly Ile 6lu Glu Gl

1070 1075 Y 1050 Gly Gly 6lu
Arg Asp Arg Asp Arg Ser Ile Ar Leu val Asn Gl

1085 1090 9 : 1035 ser Leu Ala

. Leu Ile Trp
1100

<210> 54
<211> 4040

sm




at agaacagg agacat aaca ccaacaacaa tacaagaaaa gagaaataat agw&;%(ﬁs
gaaaaagt at aacttttgca atataagaca agcacattgt ctcgggaaca

tt agt agagc- aaaat ggaat aacactttaa aacagataga tagcaaatta -agagaacaat

t t ggaaatyw@oi@gracaat a atctttaagc agtcctcagg aggggacccpcm%gi}?sﬁzgt aa
cgcacagttt taattgtgga ggggaatttt tctactgtaa ttcaacacaa CctQ aat a
gtacttggtt taatagtact tggagtacta aagggtcaaa taacactgaa 25/72 2 May 2006 WO

03/ 038057 PCT/ US02/ 35112 Genplkar. 740, ST25. t xt
cccatgdagapet aaaacaaa tt at aaalAtPil yflatigaatxt740
ccctc tc[ tc ggt ggacaaa ttagatgttc atcaaatatt 1800
agat g<3 gt A3 Hgehseauecgagt ccga gatcttcaga 1860
ggacaatt gg agaagtgaat tatataaata taaagtagta 1920
agcaccgccacc aaggcaaaga gaagagtggt gcagactagt 1980
gttcc?tz??jgg ttcttgggag cagcaggaag cact at gggc 2040
ggt aQamchdagpﬁaaé,{v?{.at%g%\pt ggt at agtgcagcag 2100
tattga@gcg caacagcatc tgttgcaact cacagtctgg 2160

aaga ggat caacag 2220
ctct §%§a

Cacaagct ta atacactcct taattgaaga at CcaaaacC

agaaf

gt aggaaaag
acagggct gc
cct ggaggag
aaaat t gaac
gcagt gggaa
gcagcgt caa
cagaacaatt
ggcat caagc
ct cct gggga

tgﬁgctt aaa gatacct aaa
8 taccgf'“tg‘%éli% tg%fﬁét@icaw@tg ggtetcoRA8tgcapaagt t gga
t Ct ggeanes:tat dacagagha agé%éa?%engeg&%ggagggs&gagggg%ga@gga

agaaa

agddd

P 8 PIRRUGRI CrRAYEGE dEgtaccaat ggetattgid GRaadtgeid t aagR

ggaagt gaca caat caccct

caat gt at gc
tattaacaag
gagat at gag
cat t aggagt
t aggagcttt
t gacgct gac
t gct gagggc
agct ccaggce
tttggggttg
gt aat aaat c
ttaacaatta
agaat gaaca
taacaaattg

tccctctccec tcctccaggce

‘gct gtegtadrgat ctgctc 2520
-gacg g’?ttg gatcg?%ggfggt t%g%%gé%%i%g&%a 35‘1?;9@53993%@&13» PR <213>

Ar t | §598R9AC2E SRR <oDEscaage 2aptdubalitf tadasyter Wickdhepalat i - ghgade v3 | oops
<40 Saalyed of% r Gn H's Leu Trp Arg Trp Ay Trp Arg
5 o atalled gftanla hniints alfealicortiothotat tosmabasgs et AL e T G U
25 VRISt APl tfugtcvat afyaatdata Glayadidba Resa¥alagTr Padys Gu Ala 35

40 4R addMaad: : P ) a Ser Asp Ala Lys Ala"Tyr Asp Thr Gu 50
55 60 2 f%z"‘h%ta 5“‘4?36‘%“3@&%9 G%B%aé@ﬁammwgmgg@a Hi 480Asn Val Trp Al a
n Gu Val Val

Thr - G9RSAIAD ayatiat Rragbaldte g £ ro
Leu y @Jctgﬁ;:p%@ag&cq% Asn ﬁ?ﬁ%gﬁg%ﬁtggg&éﬁ@%@ays ,&sn Asp Met Val
Gu @ n KBt B 9EUC AG5PEY roaapqatt iroggtsacal gLrtanGta10 M9p G n ser

1
20

Leu

Lys 9RgeRcCyos Malgadgpaa lgenacEhecaPE@theitt ¥ 20 225 Ala Gy Ser

' Ws-aﬁﬂaﬁlﬁx .%reEECVaI tl le Thr A n Ala %yyt?cPr Sg&f_%yéc@%%gia%?)o 5 140 Ser Phe

A uPro 11 PHec1rat grtitepgreacacamcstprtgtagcsaca gaceheaadt a 205 150 155 160

| | echepagdags dQratwgta Asfgth¥&agTidaabhe h Pr o Thr 165 170

175_t€%8cVal Ser Thr Val dn’ sa'aThraﬁi%gtggéa"’lzl 3t r%étﬁgo %ﬁ val Ser 180

185 5 LPRITYERT PERPLERANt AT OTRYCa@ngdcaErall crabingtsd U @qp Val Val Ile
195a200aQ@b At gro%ett Hhayc P8 otk Lys Thr Ile Ile val G n Leu
210 %5 220 Asn G n Sefg %aé{ﬁgﬁ?ﬁ%@ghﬁh&ﬁ%‘ﬁo RO} Asn Asn Thr Arg
2259750%°895 BB LYY Serattqcsa fagaythctoGoccAcgpeE gotBrraedd Y Asg Al a Phe Val Thr

|| ettcRd&na2dtaZersd t . Arg. Gn Ala Hs Cys Leu Ay Cys
Thr_ Ar .a2%03265t2 oaﬁtgca!ﬁlstﬁ g%é%aﬁ‘% Qfﬁgrt%%t@g}gaggéfawan@ glle dy Pro
a y“éa%tgfﬁ? ac3tpgaPgoaguscAgRg taytaastca Fiugctitya ASBodchged | el Y Asp lle Arg

B G ntgdkayably$ - 5 : Pro Asn Asn Asn Thr Arg Lys Ser lIle
A gl e ya%}/g?ta St cg%tg‘{/"%ﬁa’z’a?v%t SRR 32031048057
PCT/RESF20 55 933 cantifis hehag 40t S FREgthadag £dcyaddaic AbtacRhGaaTY2@ a Thr Ay GQu
|| eabh@r&d 325 .330.335 Ala Hs Cys Cys Thr Arg Pro Tyr Asn
Asnal%etAr@/g&ﬁ%E%\dréggTﬁagﬁ%& Q%Hfagﬁ t3¥6331ag9332paatag0ag y 126 Al a Leu Tyr Thr
ThrRTAFG§99Gegagdacattigh Asgogtber cBfgacdR9 B8Baakes %I[;&aﬂcﬂ:gHi §3%’ s cys Thr Arg
- Prg : r I hr Ser 370 375 380 ITe Argile y Pro Ay G@n
Val aﬁc’gté‘%@r a‘ff?gga];ﬁ? %ﬂ gt%?ﬁ’ facagqtoa wgaatagy gomtamRcd W3%sp |le Arg Lys
Al 83gBpcatPstiGicycoBer cOymciiva Afa@adda0a ASPrAS 410,41 n Thr Arg Lys
Ar gaé%agcaégrcgig% Gl% Pro GI{ Ar %:{/gaal aPhgt Tyébarﬁ%%gaéggﬂ%@o Ala dY Qu
11& T y 3PT% 98°%RARte, LATARGRTRF QagRmIagACAtigticy  AF® Pro Asn Asn Asn
Thragmegedty scaSedathte agidabhRya At cEtQoPaY faghe ) 455,460 Leu Tyr Ala Thr
Ay dulielle dy Asp l1e Arg G R &Eﬁﬁpcs‘%‘c@‘écé%ggau&éﬁ@?s 480 S

88172




Leu Ay Asn Ile Ser Arg Ala Lys Trp Asn Asn Thr Leu Lys G n2ll\%la§/ 5 490
495 Asp Ser Lys Leu Arg GQu G n Phe Ay Asn Asn Lys Thr Ile’l e 500
505 510 LyS A n ser Ser Ay Ay Asp Pro Glu Ile Val Thr Hs Ser Phe Asn

515 520 Gy @y du Phe Phe Tyr- Cys Asn Ser Leu Phe Asn Ser
530 535‘@%@”@@7Trp Phe Asn ser Thr Trp Ser Thr Lys é Ilgg}r}ss n Asn Thr Gu
545 550 555 560 Gy Ser Asp Thr Ile Thr Leu Pro Cys Arg Ile Lys @An lle lle
Asn 565 570 575 28/ 72 2 May gO(l)D a’y\%g% %?55;7 PCTI US02/ 35112

Genphadcaddg STt tgdaght a add: cHe Gty : LySalladr el 16byr Ala Pro Pro
Il e Ser Gé% 580 ?5832 590 naPI e Artgg ggys scgr §§r Agna?fe TJhﬁrMGI y Leu Leu Leu
Thr ARPAASTHI BIECHALR GOHCEPIACQATTIENTLE dngaasrogAsTRcatazcaer 1880 || e. Phe Arg

Pr o G0 P Maa Bl € 62Q [ g G U Leu Tyr
Lys %ér/atLys gVaI a%/al G%QGBOt%C%cfﬁaﬁgﬁgﬂ a{}aﬁaga{geu %‘39 Val Ala Pro
Thr E§LapEELt] 3agaggagoncgaovatttt 6N Bc@BBI®B Bhaavadat@ gyafdnatGer WA Val Ay lle

oy Afsife Spriioqataciitatitag nalifgdeBided 5 B0 o'n Lou Lou

‘Ser Ghggakiagc\gritc@tac:ChrroGgraAstaatayyade iataB§irab Yraddlgteu 2g Ala |le Ju

. Ala | eu_Thr Val Tr 705 710 715 7 Gy lle Lys
dn %%ggﬁcgagaéﬁgaﬁ%%%a RAZAA0LY GCGRPRIY CCRRCAAR LPg 735 Lys Asp

A n Gutctange laawadgityat htaatag@ol atataegaGegdaeytr gy Scgk®dgabdce 2040 745 750 Cys

Thr TharacAlta Val _Pro Trﬁt Asn Al a ser Trg Ser Asn Lys Ser Leu 755 760 765

G u B8 TP RE AR ANRTI9T N 99352 9% ACABBEATFF &a)ﬁfﬁa% @®Piie 770 775

- 780 dsyaadsiat Rgbaghistas egacheytat |Rtdlitgcsiehadgetetht @addtatdadl Sago A n Asn 785

790 795 800 61n Adn Gu Lys Asn Qu G n QU Leu Leu QU Leu Asp Lys Trp Ala

805 BAGAHOSC S&FCAtAGPATF 179BETR A TP BHAt K AR qaPEARYH ALRA9Y3y 1220 Trp Tyr Ile Lys

29/ Te:Radfaye 200600 ARAGT B20:BGH WRALATLIRGRORIAT 449 ST25. xt B2

830 Ser Trp Leu Leu Leu Leu Leu Leu Ser Leu Ser Leu Léeu G n Ala Thr 835

840 S5 BEAIETATSIAALRAYA0 FSptadgaqs-agataagy PRag@YM <289 DNA <213>

HUMeg: dolta datd oh &RCYackhéddSa tdRhatasn? O3t 34 ta %%9&9%&%93 Aggcgt cagt

ttaaggccgtg ggtggaaagaa ct agaacgat tcdgcagttaa cfgggacagc tacaaccatc

acagPajEa te deEICadRgo22pt 3jae AaRrat eryadpdathsat Jattataergac 246kgcagt ca

Caaaj et A aANYELAL a ARLOAIE Y0 a aagsatt cgg

aaag‘% at aaaat t aaaacﬁa\lgt%aal t agt at ggggttgggtga%‘%ég%geé gg%gg%?g ?? g(gaaacat

cagatiygtaagat agtrodagataataggapat gacattgtrit cogeargtaaotdgagatac aA58&t at aat

tgtg g aacaaa agaaaa

ST R R e T G PR S o

at caveragfastcttRagtogtccatayged gagacagignadatagimagngacyycith t QagEccaga

agt ti. t _gctaaacaca . ttaaaagaga t caat ga
 g9anniDeaRee SEEREANT (L ARRE0 LRI (RTEHERe aGRERRNRC B aacanat
aggattggeacyto gegtaatzmaguogcagtmbheattgeaboggaddcaca ageatirigg 28pnat aagaca
‘ agga&gg‘% ?at tag%a%?%%%ta%t acagagcc%% c?a cttca tt tt&%tf-cc zg aat gcgaa

cccaga ? §eToacHCt ag 2§23ty Q%aé’ a%@gﬁa@gca 35&6? gt <8¢’ <210> 35
at gtdtetcagag 9oBOeHNYayat@PAsiyJgalattat CRYGAGERA 1t ReaRAaak40 aat aaaat ag
gaacc%:tttt a gacqa%t aa _aagactattt cag gagt ag 30/ 72 60 120

atggtggtaa ag% acdat gagtccgdaga tcttcagacc tg% ggagga gatatgaggg 3000

acaattggag aagtgaatta tataaatata aagtagtaaa aattgaacca ttaggagtag 3060

cacccaccaa'ggcaaagaga agagtggtgc agactagtgc agtgggaata ggagctttgt 3120
tccttgggtt cttgggagea gcaggaagca ctatgggctg cacgtcaatd acgetgacgg 3180
tacaggccag acaattattg tctgatatag tgcageagea gaacaatttg ctgagggcta 3240
-ttgaggcgea acagcatcty ttgcaactca cagtctgggg catcaaacag ctccaggcaa . 3300
gaatcctgge tgtggaaaga tacctaaagg atcaacagct cctggggatt tggggttger 3360
Ctggaaaact catttgcacc actgctgtgc cttggaatgc tagttggagt aataaatctc 3420
tggaacagat ttggaataac atgacctgga-tggagtggga_cggagaaatt aacaattaca 3480

S6/72




180 240 300 360 420 480 cattatcaga aggagccacc 540 ‘atcgﬁﬂcagggb
~catgcaaatg 600 gagtacatcc agtgcatgca 660 gtgacatagc aggaa (4

cacctatccc agtaggagaa 780 taagaatgta tagccctacc 840 gagactatgt agaccggttc
900 aa gacagaaacc 960 taaaagcatt gggaccagcg 1020 aggacccgg

ccat aagg’?%" 71092 2 May 2006 WD 03/ 038057 PCT/ usog'?%%‘i%“?lz
<211>1179Genphar. 740. ST25. t xt <212>DNA <213>Human i mmunodefi ci ency virus

. type 1 <400>35 at gagagtga aggagaaata tcagcacttg tggagatggg ggtggagatg
gggcaccatg 60 ctccttggga tgtepiegatdOctigh dgt gct ggt gcgagag cgtcagtatt

aagc t ' ag gaaagaaaaa

R e A e M R O Vot o

t ggctt i tttgo® 4Otaggtera claiggcEf o gyl g gt bamge e Acpagyepgagc B8 aaccat ccct

t cagaca 3 aca. aa tctattgtgt
gcar CaRate e kA0 SAERAReld BABEALE GLAERL FAARECTRE0 | Goancanca
~aaacageapghcd 26ctaafa cadaGEYPt CRQAGOIETE gaagtiagactataggacat® gcagt caggt
cagccaaaat 480 taccctatag tgcagaacat cca caa a tac aggccatatc
o o R ATE A et A UG ATt ST aiheg? AR AR 1 108 goccagaagt
aat aafafagadBbhcabitct cagegHttint ¢Ag6RAY Agagacncatctgfrgat t 88 acaccat gct
aaacacagtg 660 - acat c aagcagccat gcaaatgtta aaagaga t caat gagga
' agctﬁ&‘éé&ga-q?Eﬁgtgggg%t&%a?%gﬁctgg&%? 338%&%% E)EfaEEgttgft gggog' caggccagat
gagagagfatbyt/ §ehac @96 HHAEIAgRF 85t0afRa0 Tctanhan! agfigareet t 89 aacaaat agg
at ggat gaca 840 aataatccac ct atcccag;@ tgg%ggaaatt t at aaaagat ggat aat cct

ggodCre4agtaodnoagieat93at Raa¢a atagt et TiCadttontacas gga¥¥ t aagacaagg
accaraagea 08 gskhi ttagag actatgtaga ccggttctat aaaact chgyd gagccgageca
agcttcacag 1020 gaggtaaaaa attggatgac agaaaccttg ttggtccaaa atgcgaaccc
aga_t<%2 aag. 1080 actattttaa aagcattggg accagcggct acact agaag aaat gat gac
agca g‘i"ca 1140 ggagtaggag gacccggcca taaggcaaga gttttgtaa 1179 <210> 36
<21Lk211308:186<212> DNA <213> Hurman i nmunodefici ency virus type 1 <400> 36

at ’%%gfzgt gaTaggagaaata tcagcacttg tggagat ggg ggtggagatg gggcaccatg 60 31/72
2 008™WD 03/ 038057 PCTI US02/ 35112 Genphar. 740. ST25. txt ctccttggga

t gt oed-0adrr6 i3t a0 eRIeng@t gCcgagag cgtcagtatt aagcggggga 120 gaattagatc

gat gggaaaa aattcggtta aggccagggg gaaagaaaaa atataaatta 180 aaacatatag

t at gggcaag cagggagcta gaacgattcg cagttaatcc tggcctgtta 240 gaaacatcag
aaggei@t ag acaaat actg ggacagctac aaccatccct tcagacagga 300 tcagaagaac
ttagatcatt atataataca gtagcaaccc tctattgtgt gcatcaaagg 360 atagagataa
aagad%iec Medhtsd FoV( T3/ R¥caagat ag aggaagagca aaacaaaagt 420 aagaaaaaag
cacaggRag® agcagctgac acaggacaca gcagtcaggt cagccaaaat 480 taccctatag

t gcagaacat ccaggggcaa atggtacatc aggccatatc acctagaact 540 ttaaatgcat
ggggataaa@gtvahgvagaaqag BAgeUt tlt&:igtg&emagmagm GutTHeckrdt g 600 ttttcagcat

t at Cagaagg agccdacccca caagatttaa acaccatgct aaacacagtg 660 gggggacatc

. aagcagccat gcaaatgtta aaagagacca tcaatgagga agctgcagaa 720 tgggatagag

t acac 6hyThr dgydgnadgl clachatatpiatier Ibacantsecadadhat@ycagt aaaat agt aa

gaat gt at ag & ttttagag actatftaga gaggt aaad attggatgac actattttaa
-aagcattggg ggagtaggag gacccggcca ttggtaggtt taagaatagt tattcaccat

t at cgt tewargoal gbageyd ot Birt Ghacalcaggrehdor Lyagdgadeca 780 aact act agt
acccttcagg®aacaaat agg at gtfat gaca 840 agfdgaaatt tataaaagat ggataatcct
gggattaaat 900 ccctaccagc attctggaca taagacaagg accaaaagaa 960 ccggttctat
aaadiet chaahgaee Pyagya Agcsdrcaspaglal (p0alagmaasgtthg dluggt ccaaa at gcgaaccc
agattgblag 1080 accagdggct acact agaa§?aaat gat gac .agcat gt cag 1140

t aaggcaaga gttttgttat tcataatgat agtaggaggc 1200 ttttgctgta ctttctgtag

t gaedlaghghsd VAP Rda Th26lis gacosacslt erc cmahes ;pga ggggat aa 1308 <210> 37
<218> 363 <212> PRY¥ <213> Human i Arunodeficiency 88irus type 1 <400> 37 Met
Gly Ala Arg Ala se-r Val Leu Ser Gy Gy GQu Leu Asp Arg Trp 5 10 15 du
LYSpdd 61776 ELVAT QedPv@l Ash Ya1yTHRY §1U-Xén bl ady et Yigpleu Lys 20 25 32/72 2
May 2006 WO 03/ 838057 PCT/ US02/38b112 Cenphar. 7406. ST25.txt His Ile Val Trp
Ala Ser Arg Gu Leu AU Arg Phe Ala Val Asn Pro 35 40 45 Ay Leu Leu Gu

- Thryy3eksnChip o/ vEY 81dVcn Pk HilseailuehspChde Bd skelen3Pp55 60 A n Pro ser Leu
A n Thr Gy Ser AU Qu Leu Arg Ser Leu Tyr Asn 65 70 75 80

- 8n




Thr Val Ala Thr.Leu Tyr Cys Val Hs GAn Arg Ile GU Ile Lys ASR 2% 90 95
Thr Lys AU Ala Leu Asp Lys Ile Au QQu GQu @n Asn Lys ser Lysy 0 105
110 Lys Lys Ala A n A@n Ala Ala Ala Asp Thr Ay H's Ser .Ser Adn Vval 115
120 125‘,%%3,@0@7Asn Tyr Pro Ile Val @n Asn lle Gn @ Hgn Met Val His
130 135 14 n Alarle Ser Pro Arg Thr Leu Asn Al a _ éﬁ“Ws Val Val Qu
145 150 155 160 A U Lys Ala Phe ser Pro AU Val Ile Pro Met Phe ser Ala Leu
ser 165 170 175 AU dy Ala Thr Pro G n ASP Leu Asn Thr Met Leu Asn Thr
val dy 180 Jigg 190 Ay His ﬁgw@?msazww n Met Leu.Lys Gu Thr Ile
Asn.du Qu 195 200 205 Al a Gu Trp Asp];_&rog Val Hs Pro Val Hs Al a
Ay Pro bjl_‘e Ala 210 215 220 Pro Ay Gn Met Arg Gu Pro Arg Ay Ser Asp
|le APRSE yerthfy e P’?Z@’Szzg% 2% LouThs éro Tep dyewaBeiydu A n lle Ay Trp
Met Thr Asn Asn Pro Pro |18 245 250 255 Pe® Val Gy Qu Ile Tyr Lys Arg
Trp ILa(ra le Leu Ay Leu Asn Lys 260 265 270 Ile Val Arg Met Tyr Ser Pro
Thr & G;g SeL &¥S AP ThreSesy yalGhe Ehiy 612 A%a 286 PP8HY33/a12 2 May 2006 WO
03[0380% PCT/ US02/ 3511 Genphar.740._8'¥?@.txt Pro Lys Gu Pro Phe Arg Asp
Tyr Val Asp_Arg Phe Tyr Lys Thr Leu 290 295 300 Arg Ala u Gn Ala Ser A@n
du i%g Phg, §1ngRo T p Ayet ITEhNISGhur Ty 13060 314 631 Pha20aleu Leu Val G n Asn
Ala ASn Pro Asp Cys ¥¥s Thr I1le Leultys Ala 325 3380335 Leu Gy Pro Al a
Ala Thr Leu u Gu Met Met Thr Ala Cys A n Gy 340 345 350 val Ay Ay
Pro HeyLey sve gxs Abm Adng yvathrieie ASSE1366r §RLOF 38s ThR11> 410 <212> PRT
<213> Human i murBdeficiency virl#® type 1 <400>138 Met Arg Val Lys Gu Lys
Tyr'An Hs Leu Trp Arg Trp Ay Trp Arg 1 5 10 15 Trp Gy Thr Met Leu Leu
dy Avst vdleserMBhr Ve GDy<ySethrAlia @yy1iRl g B 951 3 Ak Al a ser Val Leu ser
Gy Ay Gu L¥P Asp Arg Trp 83 Lys Ile 35 2845 Arg Leu Arg Pro Gy Gy
Lys Lys Lys Tyr Lys Leu Lys His Ile Val 50 55 60 Trp Ala Ser Arg Gu Leu
G u TrgsTRhisudlan Vel AdsB1PTer Qey A18UcTHEMy OB VO V51 gﬁ’ Gu Thr Ser Gu Gy
COys Arg G5 1e Lets Gy @H Leu Gn Pro 88r 85 90 95 Leu Gn Thr Ay Ser
GQu @u Leu Arg Ser Leu Tyr Asn Thr Val Ala 100 105 110 Thr Leu Tyr Cys
Val Arigsse@ slasp PRETRF Usp Iagh L u 120 125 34/72 2 Nay
2006 \AB003/ 038057 PCT/BIUFLSOZI %if@gpe’ehﬁg}&*i"%@‘sﬁﬂﬁ?"xt Ala Leu Asp Lys Ile
Gu u Au An Asn Lys Ser Lys Lys Lys Ala 130 135 140 G n An Ala Ala
Al a sdsmETnger Gy diuS I g n., 145 150 155 160 Tyr Pro
An2n Ala Ala Al az%'i%“-?ﬁ?s g“c P oogn s Agprr faftdSer 165 170 175 G n
Asn, Tyr Pro Gn An Ala Ala Ala Asp Thr Ay H's Ser Ser Gn 180 185 190
Val (ersedme Asg el i ] e ndy,. Gn Met Val 195 200
205 ﬁigs Adn A g Z-Z)éed;nregrdP'rGgy X?%z ?rﬁﬂaé\ﬁ %Ta?%rée\/al Lys Val Val 210 °
215 220 Qu Gu LyS Ala Phe Ser Pro Qu Val Ile Pro Met Phe Ser Ala Leu

2256230y 23% 240 381 Ag r. Pro n Asp LOU Asn Thr Met Leu Asn Thr
Val 245 250 2225 a'y G’kl'";?gﬁ«"sﬁ HI%‘%S AF%%Q/&% WM Leu Lys Gu Thr Ile
- Asn Gu 260 265 270 u Ala Ala Gu Trp Asp Arg Val H's Pro Val Hs Al a
A YpRY Qerl a6 2 a RPro d n Mt Arg Qu Pro Arg Ay Ser Asp
e Ala G2ys ?Eiﬁhgg\%gzgé va, '"QSéile %}’F ;E%dﬂﬁ ndhi Gnlle Gly Trp Met
Thr Asn Asn Pro Pro 305 310 315 320 Ile Pro Val Gy GQu Ile Tyr Lys Arg
Tr pp I Y. L n 25.330 335 Lys_Ile Val Arg Met Tyr Ser Pro
Thr HSeleEg(rjj f“ga tgﬁ Gf%ﬁ“f’ﬁ%gﬁf‘& a?;'nAspBﬂF %@G dlgHismys Lys G u Pro Phe Arg
~Asp Tyr Val Asp Arg Phe Tyr Lys Thr 360 365 Leu Arg Ala QuG@n Ala Ser
A n. H_“,V%L é’hr lle Leu Lys Ala Leu 35/72 2 May 2006 WO 03/ 038057
ar. 740 ﬁozé.s'bg 0 3P0 793RG %TF\B@EQLQMEQYGJ‘& Pro Ala Ala Thr Leu

Gu Gu Met Mt Thi Ala Cys Gn G3Y~Val 385 390 400

Gly GIn Ala Phe Tyr Ala Thr Gly Glu 1le Ile Gly Asp I
_ 325 330 Y Asp Tle 35 Gl

Ala His Cys cys Thr Arg Pro Tyr Asn Asn Ile Ar
_ Gln Ar
. 340 ~ 345 9 358 Thr Pro

- 58m




Ay Ay Pro Gy H's Lys Ala Arg val Leu 405 410 <210> 39 Z%Hf q%éS <212>
PRT <213> Human i mmunodeficiency virus type 1 <400> 39 Met Ar \?a Lys Gu
Lys Tyr Gn His Leu Trp Arg Trp Ay Trp Arg 1 5 10 15 Trp Ay Thr Met Lou
Leu Gy Met Ile cys Ser Ala Ay Ala 20 25 30 Arg Ala Ser Val Leu
Ser @ y%%‘n’/‘éﬁ%nou Asp Arg Trp Au Lys Ile 35 40 45PCEF§0?1'§5&12Arg Pro dy
Gy Leu Ser Ay Ay GQu Leu Asp Arg Trp Qu 50 55 60 Lys Ile Arg Leu Arg
Pro Ay @y Lys Lys Lys Tyr Lys Lou Lys His 65 70 75 80 Ile Val Trp Al a
ser Arg Gu Leu Gu Arg Phe Aaphal.78serBrextddy 85 90 95 Lou Leu G u Thr
-Ser Hacl yewpdy Alg AGR rien| &yrL 8w BryA@ Ard ¢le GlnAsd@0e 105 110 Pro Ser Leu
dn Thr e§ er Glu.du LetPPArg Ser Lev T95 Asn Thr 115 120 125 Val Al a
Thr Leu Tyr cys Val Hs An Arg Ile Qu Ile Lys Asp Thr 130 135 140 Lys

G u MdaAtgealaAgps vy Sy$ IT8r @rg RBouse@ ThrGhsn Msmaky/ shiSaer Lys Lys 145 150 155
160 36/ %2 2 May 2006 WB’H3/ 038057 PCTI #8802/ 35112 Genphar. 740. ST25. txt  Lys
Ala Gn A@n Ala Ala Ala Asp Thr Gy H's Ser Ser An Val Ser 165 170 175 dn
~Asn Ilf'gyerm@r Dld Bty Vad B m1AsalIAhe Girnarg vhrGeTy Myt tMabhis G n 180 185 190

Al a i%e Ser Pro Arg3%hr Leu Asn Al a3%rp Val Lys VakWoval Gu @u 195 200
205 Lys Ala Phe Ser Pro Gu Val Ile Pro Met Phe Ser Ala Leu ser Au 210
215 A20a5@ yieAhey Ty APK ayloys AIP deUcyASthrThvg MRE adflsAsn Thr val Gy Ay

225 230 235 240 M3 A n Ala Ala4Bt Gn Mt Leud4lys Au Thr Ile Asn Gu Qu
Ala 245 250 255 Ala GQu Trp Asp Arg Val H's Pro Val Hs Ala Ay Pro Ile

Al a A3norhr26@ REDARY @1&skr Ceid AYRtpr&rdly G V10pHY 8y:Criyr Ser Asp Ile Ala Ay
Thr Thr Ser 4246 280 285 Thr 42Bu An"Au Gn430e Ay Trp Met Thr Asn Asn
Pro Pro Ile Pro 290 295 300 val Ay Qu Ile Tyr Lys Arg Trp Ile Ile Leu
Gy Aiews uly®se H1ee61,3Q i Tyr. Ser Pro Thr ser lle

- Lou Asp I&IS_%SArg Gn éBy%nggAg%gyggAgaggé %gc%eth%)f%g Phe Arg Asp Tyr Val
‘Asp Arg Phe Tyr Lys Thr Leu Arg 340 345 350 Ala Qu Gn Ala ser An Gu
Val pey s T, : 0.-365, Ley Val @ n Asn Ala Asn
Pro Aquggﬁs%"@d? %Aﬁ§¥fégr E@és kaghféig %306137@"3% Gy Pro Ala Ala Thr
Leu Gu Gu net net Thr Ala cys G n @y Val 385 390 395 400 Ay Ay Pro

S S S A B ERL  % 10 15 5T 2 2,

Ay Leu Arg Ile Val Phe Ala Val Leu Ser Val Val 420 425 430 Asn Arg Val Arg

o B 580 s 55 ™Moo i Bt Dod 3L SR Y83 aeg Tlhmmn | mmunotiet i cf ency

virus type 1 <400> 40 atgggtgcga gagcgtcagt attaagcggg ggagaattag
at ¢ tC 0 it ca aagaa aaaatataaa ttaaaacata
tagtgy 38‘3%@%%2‘3‘59%% ?’QNOA{"’C?@E@&@E‘E %?ggtjﬁ 1k d#PtEiét ggect g ttagaaacat

cagaaggctg tagacaaata 180 ctgggacagc tacaaccatc ccttcagaca ggatcagaag
aacttagatc.att.atataat 240 acagtagcaa ccctctattg tgtgcatcaa aggat agaga

. taaér. gg%%}%é’éég@ég@ts %UO'éggt teoathah APRdgpduadd S gt haaacaaa agt aagaaaa

aagcacagca agcagcagct 360 gacacaggac acagcagtca ggtcagccaa aattactaa 399

' <218i41 <2%> 486 . <212> DNA <213> Human i mmunodeficiency virus type 1
<400 452 &g éd’f@eﬁ]égé@gﬁ@a?@ Tﬁé”aglﬁag% §Y fduddeqdd§ got ggagat g gggcaccat g
60 ctccttggga tgttgatgat ctgtagtgct ggtgcgagag cgtcagtatt aagcggggga 120
gaatt agat c_ gat gggaaaa aattcggtta aggccagggg gaaagaaaaa atataaatta 180
a-aagk(t f%é“ﬁéﬂ”@%@ﬁ%g 'ﬂég‘@@a%étﬁ"‘g §eq fTeg Asagish aldecc tggectgtta 240
gaaacat cag aaggct gt acaaat act g ggdcagct ac aaccat®lct t cagacagga 300

. tcagaagaac ttagatcatt atataataca gtagcaaccc tctattgtgt gcatcaaagg 360 '
at a@'&ggl%ar%abaggg@a Gy aleryctiyt Gl ngabrabepaiiay Thyghagagca aaacaaaagt 420 38/ 72

2 May 2006 WO O 38057 PCT/ USO /0351_12 Genphar. 740. ST25. t xt aagaaaaaag

cacagcaagc agcagctgac acaggacaca gcagtcaggt cagccaaaat 480 tactaa 486

<2149% Ile Glu égg Ile Arg Arg Ala ?é? Cys Cys Thr Arg ggg ser Thr :

Asn Thr Arg Thr Ser Ile Arg Ile Gly pPro Gly GIn val phe T
59? . 600 Y Y 605 ¢ y.r_ Arg

L s




<211> 615 <212> DNA <213> Human i nmunodeficiency virus typ 8 Moy
at gagagt ga aggagaaata tcagcacttg tggagat ggg ggtggagatg gggcaccé’tg
ctccttggga tgttgatgat ctgtagtgct ggtgcgagag cgtcagtatt aagcggggga 120
gaattag gaaaa aattcggtta aggccagggg gaaagaaaaa at at aaatta 180
aaacat at%é(ﬁos%ﬁ gggcaag cagggagct a gaacgattcg cagttaat FETEFHAEGtta 240
gaaacat cag aaggct gt ag acaaatactg ggacagctac aaccatccct tcagacagga 300

t cagaagaac ttagatcatt atataataca gtagcaaccc tctattgtgt gcatcaaagg 360

at agagat aa aagacaccaa ggaagctéenshagatHagedSatxtaggaagagca aaacaaaagt 420

aag a ' t C, \RCRAQ0 t cagccaaaat 480

tact atggﬁ‘%ggﬁggﬁg%’? %gglggc g)gt'g]%g?;&ag%g tgéa'g'?'l tt tgctgtactt 540

tct gt agt ga atagagttag gcagggatat tcaccattat cgtttcagac ccacctccca 600

at cc a 1> 1 <2 <213> Human

[ g%gc%eh%?Ag%%sg%p réiyslf%é i g‘&h}é%u %fy P%?&)@‘Arg Ala Ser Val Leu ser
Gy Ay Qu Leu Asp Arg Trp 1 5 10 15 GQu Lys Ile Arg Leu A'rg Pro Ay Gly

LysL y 0 25 30 Hs_ Jle Val Ala Ser Arg Qu Leu
&@lgg""b Bheafiy %‘j AESER G4 q4e 3 K 1is g‘"%ﬁﬁ 386" 03 038057
PCT/ US02/ 35112 Genphar.740. ST25.txt dy Leu Leu Gu Thr Ser Au Gy Cys
gGnille Leu Ay Gn Leu 50 55 60 G n Pro_ser, Leu Gn Thr Ay Ser Gu
G ¢ e it €66 Torisadin g o 8 w6 S e Pl The Lou Tyr Oys Val
Hs Gn Arg Ile Au Ile Lys Asp 85 90 95 Thr Lys Gu Ala Leu Asp Lys Ile
GIuGIuGIanAsanSer 100 105 110 Lys s Ala Gn Gn Ala Ala
,AI a A8pPren YGGV [ ES LsérTys cﬁ‘ﬁ Gy Gl s G‘ﬁfzs‘-*%i}e Gn Asn Tyr 130 <210>
<211> <212> PRT < 3> Human i mmunodefi ci ency virus type 1 <400> 44
' I\/bt Arg Val L s GULys Tyr G.n H's LeUTrp Arg Trp Ay Trp Arg 1 5 10 15
Trp P(ElgyG"SBhNaNB‘tS £eu '—E‘ég gAyn NBe Saf—émrweg 3| 1 TPsASeps/™l a Ay Ala 20 25 30
Arg A 2%%er val Leu Se y Ay Qu Lo Asp Arg Trp Qu Lys Ile 35 40 45
Arg Leu Arg Pro Ay Gy Lys Lys Lys Tyr Lys LQU Lys His Ile Val 50 55 60
Trp Wl‘até‘égewSAﬁ@ QA §eaLYs Ael APREGIAl @n\elile AynAsy eer y Leu Leu 65 70 75
% Thr ser Qu é:l‘i/ Cys Arg G n e Leu Gly G n %Bu Gn Pro ser 85 90
95 Lou Gn Thr Ay ser Qu Qu Leu Arg ser Lou Tyr Ay Gn Leu Gn -100 105
110 4B/ YI® DBY 93805y cBephaer 7649 BY25pt Ko ml'@evaleu Adn Thr Ay Ser Qu
Gu Leu Arg Ser [#u Tyr Asn Thr 73815 120 125 Val®%Ala Thr Leu Tyr Cys Val
His Gn Arg Ile Qu Ile LyS Asp Thr 130 135 140 Lys Gu Ala Leu Asp Lys
| | e 16rHiGE serCPhe @mcys el By $du rby Pheyryr Qw5AshS0erl By 160 Lys Ala Gn G n
Ala Ala Ala A8 Thr Ay His %8% Ser A n Val & 165 170 175 A n Asn Tyr
<210> 45 <211> 186 <212> PRT <213> Human i nmunodefici ency virus type 1
<40@in4zuMeie Aangsafafrhiyep @hd) Aky SedymhrGrp ddrsTHrewysTely Arg Trp Gy Trp Arg - 1
510 15 TrpP5dy Thr Met LéB0Leu Gy Met L#§ Met Ile cys Ser Ala Gy Ala 20
25 30 Arg Ala Ser Val Leu 5er Ay Ay GQu Leu Asp Arg Trp AU Lys Ile 35
- 40 4orAtsy AsauTh @LUPETy 6k AGH YhEVide Lt deMSprbydyslyig thU Lys His Ile Val 50
55 60. 7¥Pp Ala Ser Arg’Gu Leu QU Argg88ly A n Leu A n Pro Ser Leu G n 65
70 75 80 Thr Ay 5er Au GQu Leu Arg Ser Leu Tyr Asn Thr Val Ala Thr Leu
85 9Qs WnTile DSaMaketHrep G oM Gal |y @yY AthemdsyyrAga Thr Lys Gu Ala Leu
1007805 110 Asp Lys7%le GU Au A u9d n Asn Lys SeB0lLys Lys Lys Ala dn Gn
41/72 2 May 2006 WO 03/ 038057 PCTI US02/ 35112 115 Genphar. 740. ST2S. txt 120
125 pfb 3rdl Al fﬁ/pG'Iﬂ"&Teqf-\Vg g@ seflseptdsn 318 MRl gi9Le@ N Asn Tyr Leu 130
135 140 Phe Ile #a8t 11 e Val y 8@ by Leu Val 4 y815eu Arg Ile Val Phe Al a
145 150 155 160 ' ‘ '

Leu Leu Thr Arg Asp Gly Gly Asn Ser Asn Asn Glu Ser'cﬂu Ile Phe
‘ 820 825 830 _

§> 42

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




' accaaaagaa aaaa88ttaa gagccgagcgoagcttc

Val Leu Ser Val Val Asn Arg Val Arg Gn Ay Tyr Ser Pro Leu gfar % 5 170
175 Phe G n Thr His Leu Pro Ile Pro Arg Gy 180 185 <210> a8Y2Z9- 609
<212> DNA <213> Human i mrunodeficiency virus type 1 <400> 46 atgcctat ag

t gcagaa ggcaa atggtacatc aggccatatc acctagaact_ ttaaatgcat

gggt aaag‘g(%m‘é)g@g’gaagag aaggctttca gcccagaagt aat acccat§VUSI¥BHIgcat

t at cagaagg agccacccca caagatttaa acaccatgct aaacacagtg gggggacatc
aagcagccat gcaaatgtta aaagagacca tcaatgagga agctgcagaa tgggatagag

tacat ccagt gcatgcaggg cct att geeagharagijcsegatxtgagagaacca aggggaagtg

acat agcagg aactactagt acccttcagg aacaaat agg at ggatgaca aat aat ccac

Ct at CaCegd Appapgaabivhl Aaadkl-agHr-ad a0aat giyamggﬂpﬁﬁgigggc ccttttagag

act a#%t aga ccggttct 470 gaggt aaaaa a8A5ggat gac agaaagghbtg actattttaa
aagcattggg accagcggct ggagtaggag gacccggcca taaggcaaga <210> 47 <211> 786
oAaagan e A A B TR L gogaacec
agattgtaag acactagaag aaatgatgac agcatgtcag gttttgtaa <213> Hunman

| MURQAAETA Cdueney v BUS 1Y REq k1 8 0 360 420 480 540
600 660 699962/ 72 2 Nay 26%5%%@/%?%8%@% T8 39112
Genphar. 740. 5T25. t xt <400> 47 at gagagtga aggagaaata tcagcacttg tggagat ggg

oot (s/¥eTe] t tgttgatgat ctgtagtgct cctatagtgce
agag%gr?@@aggggggﬁg&agg% %g% S%f‘gééﬁ ggga Gg%agg' t'%’écbe"t fhacttta aatgcat ggg
t aaaagt agt agaagagaag 180 gctttcagcc cagaagtaat acccatgttt tcagcattat
“cag ceac 0 ttaagca Gcatgctaaa cacagtgggg ggacat caag
cagﬁg%g?hggfagt f@agﬁl ggb Ly 58%2)%&'8%1’%‘5!5 gg gﬂé'gg%qég'ce“t fitlagaat gg gat agagt ac
at ccagt gca tgcagggcct 360 attgcaccag gccagatgag agaaccaagg ggaagtgaca
tag C cc 420 . cttcaggaac aaataggatg gatgacaaat aatccaccta
tccggg%ggg'wégﬁ%gﬁg#ﬁgﬁg ﬁ_ﬁbm'hgﬁi'éég g5 Gﬁéaﬁ'&c "Bt vaf¥taaat aaa at agt aagaa
t gt at agccc. taccagcatt 540 ctggacataa gacaaggacc aadaagaacct tttagagact
atg C ttctataaa 600 ., actctaagag ccgagcaagc ttcacaggag gt aaaaaatt
ggaisgg%'gﬁg'yga'ﬁgt t Y4 B}B'OThrgﬁiacé%gf‘g Tébﬁﬁﬁaﬁrtf@t aagact attttaaaag
catt gggacc -agcggctaca 720 ctagaagaaa tgatgaca Sat gt caggga gt aggaggac
ccggccat aa caagagtt 780 _ttgtaa 786 <210> 48 <211> 915 <212> DNA <213>
Humgh" iAMg%gi@Pgﬁ?HyG\?i Fl?sg@/ﬁ@’ is'klﬂebihﬂ%i“gt@ag@gt ga aggagaaat a
t cagcacttg tggagat ggg ggtggagatg gggcaccatg 8

ct gt gtgt?ct cctat agt gc agaacatcca ggggcaaatg 120 gtacatcagg ccatatcacc

t agadte (- &Y dde f58 ”t%aﬁ@ tﬁgts%fg'a%égébaag 184 Legcti¢ cagcc cagaagt aat
" acccatgttt tcagcattat cag ggagc caccccacd®3240 gatttaaaca ccatgctaaa
- cacagtgggg ggacat caag cagccatgca aatgttaaaa 300 gagaccatca at gaggaagc

tgc-ﬁﬁh gbgs‘ij'aﬁlafgém 5%“ éﬁégiééﬂgda%gddg 0ctGc180@u @t gcaccag

gccagaf gag_agaaccaagg gt gaca tagcagddd@c tactagtacc 420 cttcaggaac
aaat aggat g gat gacaaat aatccaccta tcccagtagg agaaatttat- 480 aaaagatgga
taa@‘é'cz%g’\@t t¥faftmala seaglangam Asytrap Ahecash adeageatt 540 ctggacat aa
gacaagydcc aaaagaacct P3¢ gagact atgtad&8tg gttctataaa 600 43/ 72 2 May 2006
WO 03/ 038057 PCT/ US02/ 35112 Genphar. 740. ST25.txt actctaagag ccgagcaagc
t t cafitPaoleyt Breatral te gat gacaba 1daset tigét §ab@y @i ccaaaat g cgaacccaga
ttgtaagact attttaaaag ¢81% gggacc agcggdPita 720 cfagaagaaa tgatgacagc
-at gt caggga gt aggaggac ccggccataa ggcaagagtt 780 ttgttattca taatgatagt
aggaygelt o1yt ayoargt ke yalal Bigt K14 viDLEGSRE! 118481 AshT 0t agt ga at agagt t ag
gcagggHPat tcaccattat @Qfi%tcagac ccacctlééca 900 - at cccgaggg gataa 915 <210>
49 <211> 232 <212> PRT <213> Human i nunodeficiency virus type 1 <400> 49
Metargriall |4rg\Gih &GiyrmAssen | erdGléy Gy phd B10BThVaks ey G N Ala Ile 1 5 10 15
Ser Pri¥frg Thr Leu-As#078l a Trp Val Lydodml Val &0 du Lys Ala 20 25 30
Phe Ser Pro Gu val Ile Pro Met Phe ser Ala Leu Ser Gu Gy Ala 35 40 45
ThrerermeGeno AFp d19UPMSRspT hir Thgy WV dy Hs Gn 50 55 60
Ao AWSREE G o Mot Le10%0ys o "}rﬁfGﬁ&S@sQ"@%“g‘% Ala Ala Gu 65 70 75
80 Trp Asp Arg val His Pro Val Hs Ala Gy Pro Ile Ala Pro Gy Gn 85 90

95 Gly Gly Glu Arg Asp Arg Asp Arg ser Ile Arg Leu val Asn Gly

ctccttggga tgttgatgat
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Met Arg Gu Pro Arg Ay Ser Asp Ile Ala Ay Thr Thr Ser Thr Zbﬁéjy%ﬁ?‘{%o 105

" val 3AR3FaReqa

110 Gn Ju Gn lle Ay Trp Met Thr Asn Asn Pro Pro Ile Pro 115

120 125 Au lle Tyr Lys Arg Trp Ile Ile Leu Gy Leu Asn Lys Ile Val Arg

130 1353‘%%‘% Tyr ser Pro Thr ser Ile Leu Asp Ile Arg G n Gy Pro Lys Gu
145. 15 D 44/72 2 May 2006 WD 03/ 038057 GenphdCHUMS¥8HYS txt Pro Phe
Arg Asp Tyr Val Asp Arg Phe Tyr Lys Thr Leu Arg Ala Gu 165 170 175 dn
Ala Ser An Gu Val Lys Asn Trp Met_Thr_ GQu Thr Leu Leu Val 180 185 190
dn Asnligoa Asn Pro Asp oys L phFﬁr”lol'%Tigﬁgi‘tLys Ala Leu Ay Pro 195 200
205 Ala Al'a Thr Lou Gu u Met Met Thr aCs dndy Val Ay Gy 210
215 220 Pro Ay Hs Lys Ala Arg Val Leu 225 230 <210> 50 <211> 261 <212>
PRT ie!lj'%sl-ﬁ}ﬁa\fﬁui Hmﬁbﬂgigocﬁ% Ak éé"tii%e Cys Lgpdhes0 Met Arg Val Lys Gu
Lys Tyr n Hs Leu Trp™Arg Trp Ay Trp"Arg 1 5 10 15 Trp Ay Thr Mt Leu
Leu Gy Met Lou Met Ile Cys Ser Ala Pro Ile 20 25 30 Val Gn Asn Ile @n
dy SZEVnT{gKQtH?‘SaMQHI-%P e“mf-\ﬁ;atw Bels U g VAH(gThBE&\raGmS Thr Leu Asn Ala Trp
Val Lysl | Val Gu duis Ala Phe Ser P 50 55 60 Gu Val Ile Pro Mt
Phe ser Ala Leu Ser Qu Ay Ala Thr Pro Adn 65 70 75 80 Asp Leu Asn Thr
Met VaduGWs ntePhreuValy a‘gyAGiOyGHI IrIcehv Ala Lig LietTyr 8590 95 G n Met Leu Lys
du Thri¥%e Asn Qu A ulR% Ala Gu Trp1 % Arg 100 105 110 Vval H's Pro
Val Hs Ala Gy Prolle Ala Pro Ay Gn Met Arg A u PCT/US02/ 35112 45/ 72 2
Moy @P0GnWDeD3Ued38VETY 1 TE CGeerphby GWIQeETES. st Sed20a125 PCT/ US02/ 35112 Pro
Arg Qy88r Asp 11e Alal®% Thr Thr Ser HMt Leu Gn Gu A@n 130 135 140
lle Ay Trp Met Thr Asn Asn Pro Pro Ile Pro Val Ay GQu Ile Tyr 145 150
155 vk Oadny SLebrigguTign Ale Tht eAlaemleGhya el AAsnGlys 1le Val Arg Met Tyr Ser

165 170875 Pro Thr Ser 118G Leu Asp I11eidy A n Ay Pro Lys Gu Pro Phe Arg
180 185 190 Asp Tyr Val Asp Arg Phe Tyr Lys Thr Leu Arg Ala Gu dn Al a Ser
195 200- 266 A n u Val Lys Asn Trp Met Thr Gu Thr Leu Leu Val @n Asn Al a
210 é\%gZ 0 Asn Pro Asp Cys Lys Thr Ile Leu Lys Ala Leu Ay Pro Ala Ala Thr
225 23% 240 Leu Gu Gu Met met Thr Ala Cys An Gy Vai Gy Gy Pro Gy
H s <245 g0 255 Lys Ala Arg Val Leu 260 <210> 51 <211> 286 <212> PRT
<213> Human. i nmunodef | ci ency, virus type 1 <400> 51 nmet Arg Val Lys Qu Lys
Tyr <@L HigapcipmypodeftqenpypviaMy P arg 10 15 Trp Gy Thr Met Leu Leu Ay
Met Leu Met Ile Cys Ser Ala Pro Ile 20 25 30 Val Gn Asn lle dn dy Gn
Met Val Hs An Ala lle Ser Pro Arg 35 40 45 46/72 2 May 2006 WD 03/ 038057
Genpifaf> 739 ST25.t%(t5 Thr Leu Asn Al a TrB Val let s Val_ Val u du Lys Ala
Pre AP BHREEH WCOTETe (Rt e ORRE S e, ) QU ay Ala
Thr Rysccahay cbfacd§octSeadfardspt kedgadsiyaTdvagddeicad edgddgtacthr Y& Ay Ay His
Gn Ala Ala net 85 90 95 Gn Mt LeU Lys Qu Thr Ile Asn udu Ala Ala
Ar g 3ERPABRY AFG 99968 9995297 98¢ @Vag'é‘?‘%&%c?qaégcﬁ\laﬁga@cﬁga?hr Ser Thr Leu

G n dghthaghdn ttgtaClotr dahbrik2b t2@mtdidicMattgddatcd\abcdsegter o Pso |le Pro Va

Ay Qu lle Tyr Lys Ar 130 135 140 Trp Ile'lle Leu Gy Leu Asn Lys Ile
waoogdate i aaagpae 9 tAER0 EECARIG RNt Rey A (e Alg Gin

Ay JRheabYaS addtdadtic® dRegddb adddaa aH@fga abegyaPhesdyr Lys Thr Leu
Argd,il a a?SG ngAﬁ S":Ejra %‘g%n&Ge%B 180 185 %98b%/2P®LYS®Asn Trp Met Thr Qu

. Thr 90EUFtAEGR $RATIEYIS2 ARALIALEAg\FRODERLA] a5 Lo @Gataaaget 42

ataggtacag tattagtagg acctacacct gtcaacataa ttggaagaaa tctgttgact 480
cagattggtt gcactttaaa tttttaa 507

<210> 57
<211> 168
<212> PRT

 <213> Human immunodeficiency virus type 1

- 62/72




ASp
220

Cys Lys Thr Ile Leu LyS Ala Leu Ay Pro Ala Ala Thr Leu u
GQu Met Met Thr Ala Cys Gn Ay Val Ay Ay Pro Ay Hi s2
230 235 240 Arg Val Leu Leu Phe Ile Met Ile Val Gy Gy Leu Va
245 250‘,§?®/I§057Val Phe Ala Val Leu ser Val Val Asn Arg Val Arg Gn Ay Tyr
260 265 B Pro Leu ser Phe Gn Thr H s Leu Pro MCGESPHSN2G Gy 275
280 285 <210> 52 <211> 3839 PCT/ US02/ 35112 47/72 2 NMay 2006 WO 03/ 038057
<212> DNA <213> Artificial sequence <220> Genphar. 740. ST25.t xt <223>

<400> 52 gdgnehargtd®. sdasedtget g tttatccatt ttcagaattg

210 215
008 225

Gy Leu Arg

gt ggagat gg3ggcaccat gc

‘act gLgtatt p,.ggg%cp,}geqtpo G%‘i‘f@%?fﬂeu a,trgc(gﬁ1t
gttcaarg tgg
agaggtagta attagatctg

Nbdifg d gpv/rat

ggtgfgééc ‘tagcagaata ggcgttactc gacagaggag agcaagaaat
gat agdtagrac PRaA@APCRC hgp LgRaJE athe QRuggiaagicagCATd aapant gc
tgcthttgta aaaagbgttg ctttcattgd caagtttgtt tcadiaacaaa
atctcctatg gcaggaagaa gcggagacag cgacgaagac ctcctcaagg
cat ciadddrt s&t 61.ALRRGRr 29§ A0k 32FLRr BrRACHrOI RASAOESAETT at
at agt agcat ta@d®agtagc aataatZaata gcaat agttg3@ gtggtccat
gaatatagga aaatattaag acaaagaaaa atagacaggt taattgatag
agagnaoaris”CATH d8f 98- Phd3HAGg AR IAB0ARER! vORYGAETY Ot
tcapt gggat gttgatgét c tgtagtgcta
gtgggt caca gtctattatg gggtacctgt atgatacaga
gca%g%%amfnt EEASLE bl SOC 246 AGR1619ChaARgCA, BIERL AlAat
cacatgcmt g tgtacccaca gaccccaacc - agt add ggt'a aat gt gacag
cat gt ggaaa aat gacat gg tagaacagat gcat gaggat ataatcagtt
OpC PRI Lcca
tacaatgtac ag aat't aggccgmgt ag
t agt acagct gaaccaatct gtagaaatta

t at i ttgt, ct t
nccalnanSanaCaf EPaRty L TRTER e MG el BORAS. 2
aagcctaaag ccatgtgtaa gttgtaacac ctcagtcatt acacaggcct
t t tittt t gt t qt
SCoGR 985 GRS R RERRTRRESE T AR e RS

acccaacaac .aatacaagaa gagcatttgt tacaatagga aaaat aggaa

t aat@at aag ac

ggagccagt a
tt gt accaat
agcct t aggc
cagt cagact
acaaat agca
agt aat cat a
act aat agaa

ggagat gggg
cagaaaaat t

cacaagaagt gt ggaaggaa

gtttgggcca
aaaattttaa

aattaacccc
ttctaaaatg
t ggcagaaga
aaagt at ccg
t.acgt at agg

t at gggat ca

‘tacattattg
t at caactca
att gt acaag
ccagacct aa

'

caacaat at a agaaaaagt aacaggt t gt aat aggg gat.at aagac atacaagaaa

aagtaP 449 diSat Ii‘gj‘gg@gﬁg’ éﬁ%g;@ggﬁf ?’ i%‘f':trgt" dﬁéa‘lég @%a@@a&fraa t aggagat at
aagacaagca cattgttgca caaggcccta caacaatata agacaaagga cccccatagg

act agggcaa gcactctata PCT/USQ2/ 35112 6Q 120 _ 180 240 300 360 420 480
540 ASBEQN HE0-eu7ble Chrpgle 84 hodds B 1a102F1Y1TB0va 11140 1200 1260 1320
1380 20 1500 1560 i%/?Z 2 May 20 WO 03/ 038057 PCT/ US02/ 35112
Genphar. 740. ST25. t xt caacaagaag_aat agaagat ataagaagag cacattgttg
taciﬁ%é’é&&‘ﬂc@“&cﬂ’d‘aﬁ@ Y& osn didiacdnd e fsacifuak® H¥accaggac aagtattcta
tag agga gacat aac 1680 gagat at'aag aaaagcat at t ggat cct gtacaagacc

~ caacaacaat acaagaaaaa 1740 gaatatcttt aggaccagga cgagtatttt atacagcagg
agaé&ﬂé&@é1ggégqggt#wASOBhegaaaggcaca ttgttgtacc agacctaata acaatacaag
aaaaagt ata acttttgcac 1860 caggacaagc gctctatgca acaggt gaaa taataggaga

t at aagacaa gcacattgtc tcgggtgtac cagacctaac
acgallxgg¥® ccaggacaaa cattctatgc aacaggt gat
agcacalt gfsghgt acgagac ccaacaataa tacaagaaaa
acaagcattc Tatgcaacag gagaaataat aggagatata
aaggert emvaaacaat at aa gacaaaggac ccccat agga

aacaaH3a03 A8 Rnce

aacaat acaa gaaaaagt gt
at aat agggg at at aagaca
agt at aagga taggaccagg
agacaagcac attgttgcac
ct agggcaag cactctatac

<220>
<223> Gag-PI

<400> 58

- atgggtgcga gagegtcagt attaageggg ‘ggagaattag atcgatggga aaaaattcgg 60

&m



t aagaagagc acattgttgt accagaccct ccaccaatac aagaacaagt atacgtat ag
gaccaggaca agtattctat agaacaggag gtggatcctg tacaagaccc aacadi@atde
gagtatttta tacagcagga gaaataatag gacctaataa caatacaaga aaaagtataa
caggt gaaa{) at aggagat at aagacaag aat ggaataa cactttaaaa cagatagata
aaacaat an “@?‘?‘{5 agcag tcctcaggag attgtggagg ggaattttﬁ‘ﬁ"qség’%iji%att
atagtacttg gagtactaaa gggtcaaata acataacagg agat at aaga aaagcat att
caagaaaaag aatatcttta ggaccaggac gagacatcag aaaggcacat tgttgtacca

cttttgcacc aggacaagcg ctct at gémaphacamidt 41g5cixtcgggaacatt agt agagcaa
gcaaa&?ﬁ%ﬁccﬁggﬁ%‘?‘iﬁg@g PGARIA I 5 ERte cia bRt vagn aapcagasgocacftttt a

caacamagadcod tt@ALEGL Retddgtd tc@agaggﬁgt&ggggc@ag&fg%% at gaccct cc.
C ggdcaaa

cat gcagaat aaaacaaatt ataaacat gt ctccca agatgttcat

at gt GHeWLPQIRAICDI GAHfiPdrtagentcagrantagtagatmagttgbatiain t a24gaat at a
caccaRsgadca0eantnds uadon dsackih ol Laggagen dcpganagca

t acaggccag .acaattattg tctggtatag aggcgca acag aact ca
gaat CCEFea9gtfRa9aiga ICAaCRRadl) 220ty Faacchg@addehgmace acisget gt ge
g9cagaaatbofadigridies Jhtdtaga atgtatgece agggctgcta
tt aagaagagg t ggtgggg;ggagbgaa{ga%gaégég‘gcgg?%gggggggaga?at@%ﬁ@g% t t‘gggagt ag
agac CaGETHg FEaeraR b agerEgtacet oy ggumytasagnaieagiy acgot gacyg

| tgca c tct cat caagcag ctccaggcaa
o A ey A e R A DhoR bR tiAG aclaatctc 1020
1980 CCFBAGALT 2ERACACRABOCtaR2REa RDGENgo2S340caagddl catdbRarp20 608580 2640 2/700
2760 0 000 306 3120 3180 3240 3300 3360 3420 49/72
2 Naflt%g%%g\?é%gg?%géog%a?éﬁ’elgfﬁlﬁi?gﬁﬁﬂazQ%B?HF.aﬂﬁﬁﬁa@%. t %60 t ggaacagat

tt ggmcaautatctgaCEQQtha?gi@gmhg%&@W@@@Eﬁta@@f&@@&&@&& ggggo ca??ci t aat

acac a cgcaaaacca gcaagaaaag aat gaacaag aattattgga

att a%“gtt%g%%t? gaag%aacgga&t aqggf%%é%taf@a%mcaawatca@:éamaggw 363680 t gt ggt at at
aaaaamataaaatgaaggga&agcdt@gmgﬂ@htaﬁﬁia@g%aﬂgﬁﬁtg@ﬂ%ﬁéﬁ%é& 36?80 ttgctgtact
ttct%cc% 1 g aat a%% tta c%g ata ttcaccatta tcgtitcaga 37 cccacctccc
i st merr maawes 11 sosospcsg,
agacagaagxctaltasggedgadg eoq aad

1101 <212> PRT <213> Ar?ﬁii cia aggque%idg gf%gg&%ég%g l\/bg?c%i ed Env/ Tat
<4005 I5PAET 3AFaFICHR TopR0ttet RIRACTITtFasasdcetl @poaTraucAr g 1020 Gy Trp Arg 1
5 1Qycthcabitiy Ghoaad: cade@bail 1l S Ala Thr Gu 20
25 30 L as aL)geu g‘llgra pw\é/lzg:\&T?]%& al %%ﬁa*;yb%gggégw&%m%%ﬂ 38{%15 GQu Ala 35
40 AFEHI G FTIMRPCIRE (PAPHEAMAS apdaatBAY Aepcathar bygycAtaaTyridsp Thr du  50.

7o TRkt gtnl i LTl B VeIl B e et
Tr p 3CYICCAGIR ALLICAIIOC \FAFLaOIRRACHITONLLO Hi g9a i tgtobs padgh@agghe $2go Leu Trp 100
igg c%éz%aﬁ% %ﬁ%g@ﬁﬁ% leGabag¥ SagPhQaS¥et a\‘:lta{!faé%agl‘aegctggcrct@o ITBeZ% Ors val G y
‘ Ctacaaggga aggccaggga attttcttca gagcagacca gagccaacag ccccaccatt 1380 '

‘tcticagage agaccagage caacagecec accagaagag agcttcaggt ctggagtaga 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




2 May 2006 WO 03/038057 PCT/ US02/ 35112 Cenphar. 740. ST25_.txt2f@da%O§le Ser
~Cys Asn Thr ser Val Ile Thr Gn Ala cys Pro Lys Val 130 135 Phe Qu
Prolle Prolle H's Tyr Cys Ala Pro Ala Ay Phe Ala 145 150 155 160 Ile
Leu Lys @@3’@%‘3 Asn Lys Thr Phe Asn Ay Thr Gy Pro S Thr 165 170 175
Asn Val Val G@n Cys Thr His Gy Ile Arg Pro VACTKIEZ8L2 180 185 190
Thr @ n Leu Leu Leu Asn Ay Ser Leu Ala Qu GQu du val Vval Ile 195 200
205 Arg Ser Ala Asn Phe Thr ASP Asn Ala Lys Thr Ile Ile Val G n Leu 210

215 220 Asn G n Ser Val G u IdeapHasn7£ysr2ihextArg Pro Asn Asn Asn Thr Arg
225 ¥30>2387240 Lys ser |Il,e Arglle An Arg Ay Pro Ay Arg Al a Phe Val
Thr | LysIIeGIYGOAsnI\/Et Arg Gn Ala Hs Cys Leu Ay
. ZySss iﬁﬁr %ﬁg@ggro ﬁs‘%ﬁcﬁsn Asn Thr Arg Lys Ser Val Arg lle Ay Pro Ay dn
Thr 275 280 285 Phe Tyr Ala Thr Ay Asp lle lle Ay ASP Ile Arg An Al a
Hi s N 290 295 300 Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys Ser Ile Arg
Ile y Pro 305 310 315 320 Gy G@n Ala Phe Tyr Ala Thr Ay Au lle lle
Ay &3p- | leag-Arg G n 325 330 335 Ala His Cys Cys Thr Arg Pro Tyr Asn Asn
IIe%r G.n Arg Thr Pro 340 345 350 Ile Ay Leu Gy @n Ala Leu Tyr Thr
Thr P§>AP§ Ile Au Asp Ile 355 360 365 Arg Arg Ala H's Cys Cys Thr Arg
Pr o 1BercijhalaAsry THy sér galTheu SeF 61970y 301G 3R0ADIARRTA May 2006 WO 03/ 038057
PCTIUS02/ 35112 Genphar.740.5T25.%0xt Ile Arg Il Ay Pro Ay dn Val Phe
Tyr Arg Thr Ay Asp Ile Thr 385 390 395 400 Gy Asp Ile Arg Lys Ala Tyr
- Oys dlnySeneQusy T ARy 8rdicly AP LHSNys %ﬁ&%%léeﬁé ys Thr Arg Lys Arg Ile
- Ser Leu Ay Ptb Ay Arg Val Rhe Tyr Thr 20325 430 Ala dy Qu lle lle
-Gy Asp Ile Arg Lys Ala His Cys Cys Thr Arg 435 440 445 Pro Asn Asn Asn
- Thr. ,.{-}\ggﬂley.msﬂx e .45 455 460 Leu Tyr Ala
Thr Gy G3511e “aese“‘%“d;?g” Aed dﬂ'%gﬁrﬁ'e?&ﬁ 2B 132 150 456 4%0 Lot
Ay Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys Ser Val Arg II'e 485 490 495
Gy r T r leq| Y Asp Ile 500 505
£10 di?%gg%u%'!g ﬁ}ssﬂ*@w %ﬁy/ékéAXQ G'Egﬂeﬁ_%g & G”l'&sf"eul_hr Arg Lys Ser 515
520 525 Ile Arg Ile Gly Pro Gy Gln Ala Phe Tyr Ala Thr Ay Qu lle lle

530 Y s..Ih Arg Pro Tyr Asn Asn Ille

545 5 Argzdgd n "Arg r Pras n a Leu Tyr Thr Thr
i@% e qeeéi "ﬁ%pTad ’AEQF?HP H gg@ Biork é’"’a Al hr Th

Arg 565 570 575 Arg Ile Qu Asp Ile Arg Arg Ala H|s Cys Cys Thr Arg Pro

Ser ¢ n v IeAr lle Ay Pro AY @ n Val
Phe al\rpﬁg -@g% g(g)% Ag)és YAr HBSG% %giﬁ eﬂfhﬁsdw ASP Ile Arg Lys Al a
Tyr Q/s Gy Ser Cys 620 Thr Arg Pro Asn Asn Asn Thr Arg Lys Arg Ile Ser
Leu E)r{‘ szig 625 630 635 40 52/172 2 May 2006 WO 03/038057

GenpharY¥ 8- A5PPET U509 B514 5T AG vap Hﬂ SFYHYSThr Ala Gy Gu lle Ile
' Gly Asp Ile Arg Lys Al a 645 50 655 Hi s Cys s Thr Arg Pro Asn Asn Asn
Thr Arg Ly ei Thr. Ph 660 665 670 Ala Proq G n Ala Leu Tyr Al a
Thr V4 §Y ﬁj 9 Bq]l’éﬂél ﬂ‘/‘aAéfg fsR Thig p 5’6‘8@ g&?eﬁ\rﬂ“d% Ala H's Cys Leu @y
Asn lle Ser Arg Aa Lys Trp Asn Asn 690 5 700 Thr Lea Lys G n Ile Asp
Ser rys Leu Ar? Qu dn Phe Ay Asn_Asn 705 710 715 720 Lys Thr Ile lle
Phe Sty $163480 SUF Pea Il Yalcplp ﬁ@blh §'eSly Gle Mea|val7gls 7307735 Thr H s Ser
Phe Asn s Ay dy du Phe Phe Tyr Q/s Asn Ser Thr 740 745 750 G n Leu
Phe Asn_Ser Thr Trp Phe Asn Ser Thr Trp.ser Thr Lys Ay 755 760 765 Ser
AsnG%sNarHﬂe@en P@Wﬁgh%ﬁy AHY Alg g'"pl'l’v{ﬂ lLgs VR ovady@luarg |le 770 775 780
rLYS IIeIIeAs t Trp Gn @ Val Gy Lys A Onet Tyr Ala 795 800
Pro Prolle Ser 805 Gn Ile Arg Cys Ser Ser Asp Ile.Thr Ay Leu 810 815
LeuSluebysTAta 8’A¢g§%ﬁ&fp Guyvad ;ﬂ%§m Bet Ph@ﬁemﬂameu Ber Qu lle Phe 825 830
Arg Pro Ay Ay y Asp Met pAsn i np Arg”éer G u Lea Tyr 835 840 -
845 Lys Tyr Lys Val -Val Lys _IIe GJu Pro Leu Ay Val Ala Pro Thr Lys 8S0
8556B60T Ak rll'g{t)s PO 1A PP sy ??5‘ TI® MetTheu Sem {Jggata\/amy(} y lle Ay Ala Leu

Gly His GIn Ala Ala Met GIn Met Leu Lys Glu Thr Ile Asn Glu Glu
‘ 195 200 205

65172




| - caadftcct a caacaat a3¥ agacaaagga.cBgkca

865 870 875 880 Phe Lea Ay Phe Leu Ay Ala Ala Gy Ser_ Thr I\ﬁ%@q@ Ala Al a
ser 53/72 2 May 2006 WO 03/038057 PCT/ US02/ 35112 Genphar.74&.s .txt 885
890 895 Met Thr Leu Thr Val A n Ala Arg Gn Leu Leu ser Ay Ile Val d:n
900 905&%%9@3 G@n Asn Asn Lets Leu Arg Ala lle Gu Ala G n A n Hs Lets
Leu 91 WS¥5E @ n ieu Thr Val Trp Ay Ile Lys G n BIPSHHIB a Arg |1 e
Lets Ala 930 935 940 Val Gu Arg Tyr Leu Lys Asp G n d@n Lets Lets Ay Ile
Trp Ay cys 945 950 955 960 Ser Ay Lys Leu Ile Cys Thr Thr Ala Val Pro
Trp Asn Ala ser Trp 965 970 eaph8srsasm2Lyst Ser Leu Qu An Ile Trp Asn

Asn Mt AT Jr Uya19 5,990, Tr Arg. Gy Ile Asn Asn Tyr Thr
Ser Leuéi.d»g Hiﬁg’:’gé:;sﬁJ ”ﬁ;@u}’ﬂl%ps gg’ %g'lgb"‘oég)@giyérﬁg‘ée&q%er A@n Asn An d@n Qu
Lys Asn Gu Gn Qu Leu Lets 1010 1015 1020 G u Lets Asp Lys Trp Ala Ser

Leu Tro. P nlle T 1025 30.1035 nTrp Lets Trp Tyr lle
Lys EgGﬁﬁg"h”‘gt I\?Eg ﬂ%epr\t}a%gcﬁy ryzggléﬁ"bﬂ@&gy fgggg eu Val Gy Lets Arg
Ile Val the Ala Thr Hs Lets Pro-Ile Pro 1055 106 065 Arg Ay Pro Asp
Ar 0 Ay lle (€] uGdy Ay Au 1070 1075 1080 Arg Asp Arg Asp
Arg ar Tlﬁ ge%rsyg{" Ié‘gﬁ @aﬁ‘ﬁsﬁygﬁ? %rﬂl‘"egg‘ Af'hp‘”‘lgg% 11890 1095 Leu Ile Trp
1100 <210> 54 <211> 4040 54/ 72 2 NMay 2006 WO 03 8057 <212> DNA <213>
Arti']_‘,i c'%all Ghe enie <220> <223> Modj fied Env/ Tat/Rev <400> 54 gaattctgca
acaactgti'g é’ggatl gtler l@féa”g"@a}ggcge t E"d‘aﬁl@é? A8hdH¥ygag ggaagt cage
caagtttgtt gcggagacag cgacgaagac gcagtaagta gtacatgtaa aataataata
gcaatagtt.g Genphar.740. ST25.txt tttatccatt ttcagaattg ggtgtcgaca tagcagaata
‘agcad§a¥ilt 9%55‘03&@?5“ REIEY ai}&cf"lea'g%ﬂg%@cgg Aee §bmady gc ttgtaccaat
tgctattgta aaaagtgttg tcataacaaa agccttafyc atctcctatg gcaggaagaa
ctcct aaagg cagtcagact catcaagttt ctctatcaaa tgcaacctat acaaatagca
at ag’f'"&g%tc‘]t“agf"aﬁg%d&g A gtngt\@&a&SPa@E chtralyfadhrategga aaat att aag
acaaagadaa atagacaggt t‘dattgatag act aat'agaa agagcagaag acagtggcaa
t gagagt gaa ggagaaatat cagcacttgt ggagat gggg gt ggagatgg ggcaccat gc
tcctg'" 3t Gl € ﬂb?agigﬁ@m &J¥ ged a s agadtraardat Hirgght Tica gt ctattat g
gggtacct gt gtggaagg gcaaccacca cttfattttg tgcat cdéht gctaaagcat
at gat acaga aggt acataat gtttgggcca cacatgcctg tgtacccaca gaccccaacc
cacd®yaeyt vad gt agyhda aan q’lrgasa%maatatlmtla]a cat gisgghaa aat gacat gg
t agaacagat gcat gé_ at at aat cagt t*¥fat gggat ca aag&i® aaag ccatgt gt aa
aattaacccc actctgtgtt ggagctggta gttgtaacac ctcagtcatt acacaggcct
gt cdanagytPratLlet Atagalyr censlin Gl xet aratithat 1@ ty@cewcgnct ggttttgega
ttctaaaatg t axftlaat aag acgttcd4¥g gaacaggacc ¥Ogt acaaat gtcagcacag
tacaat gt ac acatggaatt aggccagtag tatcaactca actgctgtta aatggcagtc
t ggoayadygslaoanot Botts ayd aliaked yaTcaatdihcaio Agawaatget aaaaccat aa
“tagtacagct3Sgaaccaat ct gtagbfatta attgtaca¥§ acccaacaac aatacaagaa
- aaagtatccg tatccagaga ggaccaggga gagcatttgt tacaatagga aaaat aggaa
- at atcga%marhagu@acatrt Ala THICPUOMBE Ret GCAYAPELAY LSRR, QCa agaaaaagtg

t acgt at’8gg accaggacaa 3attctatg caaca§@t ga tataataggg gat at aagac
aagcacattg ttgtacgaga cccaacaata atacaagaaa aagtat aagg at aggaccag
gacasg s targ tigk Oftatd OEgRBAABRAEAsH @9&9%@?&% Adgacaagea cattgttgea

agg actagogppaa gcactctata

PCT/ USO2/ 35112 60 120 180 240 300 360 420 480 540 600 660 720

780Th!84®a_ AP90sn A9 k020 P";'OO?'% 5%31695 c1¢ s 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 GTn Gly Lys Ala Arg Gl
435 440 i 445 9 Glu Phe

-Ser igg Glu GIn Thr Arg 2;2 Asn Sér Pro Thr Ile Ser Ser Glu Gln

460

662




1260 1320 1380 1440 1500 1560 55/72 2 May 2006 V\D_OS/O;E@S?

PCTI US02/ 35112 Genphar. 740.5T25.txt caacaagaag aat agaagat t‘ﬁ&gggag
cacattgttg taccagaccc tccaccaata 1620 caagaacaag tatacgtata ggaccaggac
aagtatt i cagga gacat aacag 1680 gagat at aag aaaagcat at t gt ggatcct
gtacaaggﬁgogggggacaat acaagaaaaa gaatatcttt aggaccadggﬂgﬂgﬁ? ttt

at acagcagg agaaat aata ggagacatca gaaaggcaca ttgttgtacc
acaat acaag aaaaagtata acttttgcac caggacaagc gctctatgca
t aat aggaga t at aagacaa gcacatﬂﬁ%@wrt6§gﬁﬁéfﬁﬁ cagacct aac
gaaaaagt gt acgtat agga ccaggacaaa cattctatgc aacaggt gat
at at BRgACAARIBHE 3bit o TGt acgaggasluCimacmarAaTipchagapaa
t aggddcagg acaagcat #€0t at gcaacag g¥HJaaat aat aggagéd@t a
attgttgcac aaggccctac aacaatataa gacaaaggac ccccatagga
cact ghalACAGACHAGAAGAr AN AYAAUAY AT al SRIAYIEUCGHC kit g4T Ot
ccaccaat ac aagaadéfagt at acgtat agi90gaccaggaca ag#eitct at
acat aacagg agat at aaga aaagcatatt gtggatcctg tacaagaccc

caagspramdadnbid fkd on G98GHAJAACTrpIaiat Al bloa dA0FO0FRETA
gagacat cag aas@cacat tgttgta®sa gacctaat aa5taat acaaga

agacct aat a
acaggt gaaa
aacaat acaa
at aat agggg
agt at aagga
agacaagcac
ct agggcaag
accagaccct
agaacaggag
aacaacaat a
gaaat aat ag
aaaagt at aa

- ggcccgaagg aat agaagaa

cttttgcacc aggacaagcg ctctatgcaa caggtgaaat aataggagat ataagacaag

cacafl.oia! 1181 0eRAGRR oAl AR CRRA RURLATHICARARI A0 aaacaat aat

ctttaagcagsixct'caggag ggga@ocaga attgtgosesg ggaatttttc tactgtaatt

caacacaact cgggaacatt agtagagcaa agaacaattt ggaaataata aattgtaacg

cac t t t t cttg aa gggtcaaata

rcact Dot T o R e T R o 2 amcat o1

ggcaggaagt ctcccatcag tggacaaatt agatgttcat caaatattac atggtggtaa

t agcaacaat .fagf.ct tett 0 ta tataaatata

aagt gt ke P EbE BT 3Te S AL e SRR e 058 & gcaggaagea

tacaggccag acaattattg tctgatatag ttgaggcgca acagcatctg ttgcaactca

gaat cctggc, t aga tacctaa ct aaact_catttgcacc actgctgtgc

tgga@c@ag%t L%‘?ég"ggfﬁie & @a?é%tﬁg%%g%}gtggﬁt ¢ Eﬁrag%}ag%c aggaaaagca

?Egtatgfcc. ag?gctgcza ttaac?a?ag Eg?agga?ga gat?tga?gg aa:tgaacca
aggagtag_ a aa aqc ctat gggct g, cacgt caat g acgct gacgg

tgca aﬁ%bpﬁhgggg%{V@ﬁéggdaﬁdgﬁgﬁydﬁ@tgggﬁﬂgkﬁhF@égﬁbag ct ccaggcaa

at caacagct cctggggatt tggggttgct cttggaatgc tagttggagt aataaatctc

t gga t%%ga cagagaaatt aacaattaca 56/ 72 2 May 2006 WD 03/ 038057

PCTNS6 5?&? Wehfhaf" Th®. ST25. txt  caagcttaat acactcctta attgaagaat

cgcaaaacca gcaagaaaag aatgaacaag 3540 aattattgga attagataaa tgggcaagtt

tgtggaattg gtttaacata acaaattggc 3600 tgtggtatat aaaattattc ataatgatag

tagg%é@tt Oggtaggttta agaatagttt 3660 ttgctgtact ttctatagtg aatagagtta

ggcagggat ¢y ttcaccatta tcgtttcaga 3720 cccacctccc aatcccgagg ggacccgaca

gaaggt ggag 3780 agagagacag agacagatcc attcgattag

t gaa@ddat BNAt t agcactt atctgggacg 3840 atctgcggag cctgtgectc ttcagcetacce

' accg&ﬁggagragﬁggqq&%&mﬁﬁgattgtaa 3900 cgaggattgt ggaacttctg ggacgcaggg
ggt gggaagc cctcaaatat tggtggaatc 3960 tcctacagta ttggagtcag gaact aaaga

at agt gct gt taacttgctc aatgccacag. 4020 ccatagcagt agctgagtaa 4040 <210> 55 .

<2113,4186 <212> PRT <213> Artificial sequence <220> <223> Modified

<400> 55 Met Arg Val Lys GQu Lys Tyr G@n His Leu Trp Arg Trp

Env/tat/ Rev
Ay <Pep> APCR pttinter10 15 Trp Gy Thr Met Leu Leu Gy Met Leu net Ile cys Ser
Thr Val Tyr Tyr @y Val Pro Val Trp

Al aé@é@f\_ﬁ 20 25 30 Lys Leu Trp Val
Lys a2 gg gﬁtéﬁt‘&&&@égg Y tddtagh@Y £gadg¥ea Al @ Ser Asp N a Lys Ala Tyr
@ u "50 55 60 Val  H's Asn Val Pro Thr

Asp Thr Val Trp Ala Thr Hs Ala Cys

ASP Pr&f@ 65 70---75 80 Pro G n du Val Val Leu Val Asn Val Thr du Asn
Phe‘ﬁé f Trp 85 90 95 Lys Asn AS5p Met Val Gu Gn Met Hs Gu Asp Ile
ileger-Led Trp 57/ 72 2 May 2006 WO 03/ 038057 100 Genphar. 740.sT25.txt 105
110 PCT/ USO2/ 35112 Asp G n Ser Leu Lys Pro Cys Val Lys Leu Thr Pro Leu Cys
val @M7 8¥s5 120 12S Ala Gy ser Cys Asn Thr Ser Val Ile Thr Gn Ala cys

- Pro dLys Vageirld@) Lguekte

67/72




Ser Phe Gu Pro lle Prolle H's Tyr Cys Ala Pro Ala Ay Phe

155 160 Ile Leu Lys Cys Asn Asn Lys Thr Phe Asn Ay Thr

165 170 175 Asn Val Ser Thr Val d@n Cys Thr
180 185 G n Leu Leu Leu Asn @y ser
Tos 300 "R

y 2y @5

Hs Gy IIe Arg Pro Val
u du du Vval

Leu

Ala Gd

150
Thr
Val
val

ser
I'le

rg Ser Ala Asn Phe Thr Asp Asn Ala Lys THU¥%511% val @ n Leu

210 215 220 Asn An Ser Val Qu Ile Asn Cys Thr Arg Pro Asn Asn Asn' Thr Arg
225 230 235 240 Lys Ser lle Arg Ile Gn Arg Gy Pro 250 Gy Arg Ala Phe
Val Thr 1le 245 255 Qdvy Lys ldesph@ry74fssv2bbixtArg A n Ala H's Cys Leu Ay

Cys Thr Arg 260 265 270 Pro Asn Asn Asn Thr Arg Lys Ser Val
A n Thr 275 280 285 Phe Ty9rr Al a Thr

Pro d

Arg Ile Ay
Ay Asp llelle Ay Asp Ile

Arg ngo%\la H's Cys 295 300 Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys Ser

I'le

Ile Arzgleschpymgf 305 310 315 320 Gy @n Ala Phe Tyr Ala Thr Gly G u
I'le Arg A n 325 330 335 Ala His Cys Cys Thr Arg Pro Tyr

Asn AﬁﬁOHI&Ar An Arg Thr Pro 340 345 350 58/ 72 2 May 2006 WD 03/ 038057
PCTI @éﬁ%’cg@ﬂQtfgéﬁf&ﬁaraavmcstpzswmatcc|c@ Gy Leu Gy Gn Alg LOU Tyr Thr

Thr Arg Arg Ile Gu Asp Ile 355 360 365 Arg Arg Ala His Cys Cys Thr Arg Pro
Ser TRR0>Asé2 Thr Arg Thr Ser 370 375 380 Ile Arg lle Qy
Phe T¥{1> Ar,gl Thr Ay Asp Ile Thr 385 390 395 400 Ay Asp
Tyr @/ Gy Ser Cys Thr Arg Pro Asn Asn 405 410 415 Asn
420 425 430

Ile s2i2>lemvady Pro Gy Arg Val Phe Tyr Thr
Ile Asp Lle Arg LyS Ala His Cys Cys Thr
Asn %}J?/bAr%tf_{]é”éege L%éécel'hr Phe Ala Pro Ay
Ala Thr Ay Gu llelle Ay Asp Ile Arg Gn
Leu g Q/s Thr Arg Pro Asn Asn Asn Thr Arg
495 >Pro GLy Gn Thr Phe Tyr Ala Thr Ay
505 %4BsAregr @rimdd @ His Cys Cys Thr Arg Pro

515 520 525 Ile Arg Ile Ay Pro Ay d@n Al a

530 Sl tie Gt he A oSS 2 S

a 635 640 Arg Val Phe T
ASp Jla{l% AT ym%ﬁk"’%g”“é‘ig 650 655 H's Oys O/s

Arg Lys Ser IIe Thr Phe 660 665 670 Ala Pro
Ay G lle lle Ay Asp.Ile 675 680 685 Arg
ser Arg Ala Lys Trp Asn Asn 690 695 700 Thr
Leu 4&2@ GPaR rimePhe Gy Asn Asn 705 710 715

@Gy Gy Asp Pro Glu Ile Vval - 725
Ser Thr

e Bl T

Thr ﬁ %‘% 5er Asp Thr Ile Thr- Leu Pro Cys
11e“fte Met Trp Gn Qu Val Ay Lys A a
"Pro<PI® 13 Ser Gy @n Ile Arg Cys Ser Ser
815 Leu Leu Thr Arg Asp Ay Ay Asn ser Asn
825< AN Pro dy Ay Ay Asp Met Arg Asp
835848 mmwaﬂxéqdexée Val Val Lys Ile Gu

'850. 855 860 60/ 72 2 May 2006 WO 03/ 038057 Genphar.

- PCTI LTS02/ 35112
<220>

<223> PCR primer

<400> 64 '
- gatataagac aagcacattg ttgcacaagg ccctacaac

68/72

Arg
dn
Al a
Lys
Asp
Asn
Phe
Cys

Leu

Thr
Thr
Ay
Adn
Leu
720
730
740
Ay
Arg
Met
Asn
Asn
Asn
Pro

435
Al a

440
450

H s Cys
Ser Val
Ilelle Ay Asp tie
Asn Asn Thr Arg Lys Ser
Tyr Ala Thr Ay GQu lle lle
Thr Arg Pro Tyr Asn Asn Ile
Ay AGn AldlLeu Tyr Thr Thr
Arg 565 570 575 Arg Ile Au Asp Ile Arg Arg Ala H's Cys Cys Thr Arg Pro
Ser 4> %380 585 590 Asn Thr Arg Thr Ser Ile Arg lle Ay Pro Gy G n Val
Phe Byf.Arg 595 600 605 59/72 2 May 2006 WO 03/038057 PCT/ US02/ 35112

Genphar. 740. 5T25.txt Thr Gy Asp Ile Thr Ay Asp Ile Arg Lys Ala Tyr Cys

Ay *S"é?>09§/\610 615 620 Thr Arg Pro Asn Asn Asn Thr Arg Lys Arg Ile ser Leu

Al a
Arg
An
Al a
Lys
Lys
735
745
755
Ile

Ay
Pro
Al a
Hi s
Adn
Thr
Thr

750 d.n

760
770

Tyr Al a
Ile Thr
du ser

Leu Gy Val
740. 5T25. t xt

Pro Gy
Ile Arg
Thr Arg
Ala Ay
445 Pro
455 460
465 470
Arg lle

Gulle
Asn Asn
Leu Tyr
Cys Leu
Ile Asp
e lle
H s Ser
n Leu
75 Ser
775 780
785 790
Ay Leu

Adn
Lys
Lys
du
Asn
Leu
475
485

Il e.
Asn
Al a
Ay
ser

Phe

Phe
Phe
Asn
Lys
795
805

Au Ile Phe
Trp Arg S5er Gu Leu Tyr

39

Val
Al a
Arg
Ile
Asn
Tyr
480
490
500

Ay
Thr

Thr .

Asn
Lys
LyS
Asn
Asn
Asn
Gn
800
810
820

Ala Pro Thr

Il e

Lys




Ala Lys Arg Arg Val Val Gn Thr Ser Ala Val Ay Ile Ay Ala_Leu 865 870
875 . 880 Phe Leu Ay Phe Lea Gy Ala Ala Ay ser Thr Met Glzﬁ hr Ser
885 890 895 Met Thr Leu Thr Val Gn Ala Arg Gn LQU Leu Ser Asp Ile Val Gn
900 905"8‘%@“88(%7@ n Asn Asn Lea Lea Arg Ala lle QU Ala Gn Gn Hs Lea Leu
915 920 n Lea Thr Val Trp Ay Ile Lys Gn Lea d’q%“%{ﬁl&lg Ile Lea Ala
930 935 940 Val G U Arg Tyr Lea Lys Asp Gn Gn Leu Leu Ay Ile Trp Ay Cys
945 950 . 955 960 Ser Gy Lys Leu Ile Cys Thr Thr Ala Val Pro Trp Asn Al a
Ser Trp 965 970 975 Ser Asn L§P8Ph3Er740e3T28WtG n Ile Trp Asn Asn Met Thr
Trp.Met Gu 980 985 990 Trp Asp Arg Gu Ile Asn Asn Tyr Thr Ser Leu lle
Hs S@A0teB5Ile 995 1000 1005 Gu QU Ser Gn Asn Gn Gn QU Lys Asn Gu
Gn QﬂbLeguG Leu 1010 1015 1020 G U Lea Asp Lys Trp Ala Ser Leu Trp Asn Trp
Phe Asn 1l & Thr 1025 1030 1035 Asn Trp Lei Trp Tyr Ile Lys Lou Phe .lle
Met I<é2VabnaGy Ay 1040 1045 1050 Leu Val Gy Lea Arg Ile Val Phe Ala Val
Leu S§i3>l Igr \1/?1lc1.Agn 1055 1060 1065 Arg Val Arg Gn Ay Tyr ser Pro Leu Ser
Phe G TP 1 $'EESSIHF9 1075 1080 Pro Ile Pro Arg Ay Pro Asp Arg Pro
Qu dy Ile UGAUGJU 1085 1090 1095 Ay Gy G U Arg Asp Arg Asp Arg ser
Ile Ag?O Lea Val Asn Ay 61/72 2 May 2006 WO 03/ 038057 1100 _
GenpR4rt’740. 5T25. txt 1105 1110 Ser Leu Ala Leu Ile Trp Asp Asp Leu Arg Ser
Leu Cgs3>LercrPhemed115 1120 1125 Ser Tyr His Arg Leu Arg Asp Leu Leu Leu Ile
Val Th%ﬁ%g% Ile 1130 1135 1140 Val GQu Leu Leu Ay Arg Arg Ay Trp Gu Al a
. Leu. T 145 1150 55 Trp Asn Leu Leu A n Tyr Trp Ser A n du Leu
Lys % % téﬁgt%i%ﬁ)aﬁégc%fﬁft%ﬁp Asn Leu Leu Asn Ala Thr’éAla Ile Al a Val
Ala Gu 1175 1180 1185 <210> 56 <211> 507 <212> DNA <213> Human
innuﬁ%H%fﬁ@iency virus type 1 PCTIUS02/ 35112 <400> 56 atgttcttta gggaagatct
ggcckinet @gcaagggaagg ccagggaatt ttcttcagag cagaccagag ccaacagccc
caccatttct tcagagcaga ccagagccaa cagccccacc agaagagagc ttcaggtctg
gggt agfya®Maacaact ccc cct cagaagc aggagccgat agacaaggaa ctgtatcctt
taackineclyreA9R HaGdfeddd 99Caacg acccctcgtc acaataaaga taggggggcea
act aaaggaa gctctattag atacaggagc agatgataca gtattagaag aaatgagttt
' gccaggaaga tggaaaccaa aaat gatagg gggaattgga ggttttatca aagtaagaca
gt at gafcag atactcatag aaatctgtgg acataaagct ataggtacag tattagtagg
acctacacct gtcaacataa ttggaagaaa tctgttgact cagattggtt gcactttaaa tttttaa
<21032287Y PERDtmmel68 <212> PRT <213> Human i munodeficiency virus type 1 60
120 <4;b§£@6340 300 360 420 480 507 6(2]/ 72 2 NMay 2%06 V\E 03/ 03(83057(;400> _
57 R a - t e Arg u Asp Leu a P Leu n y Lys
Ala Arg Gbuiégcag{%gléatcﬁ%%tcgg?@ée%? Au dn Thr Arg Al a Asng‘%er Pro Thr Ile
Ser <?% 85 20 25 30 An Thr Arg Ala Asn ser Pro Thr Arg Arg G u Leu Gn
Val J(j 35 40 45 Arg Asp Asn Asn Ser Pro Ser u Ala Gy Ala Asp Arg
G n &2y Thr 50 55 60 Val ser Phe Asn Phe Pro A n-Ile Thr Leu Trp G n Arg
~Pro kg Val 65 70 75 80 Thr Ile Lys Ile Ay Ay Gn Leu Lys Qu Ala.Leu

Leu S %Tﬂ'}‘AGy 85 90 95 Ala Asp Asp Thr Val Leu Gu A u Met Ser Leu Pro
Ay ALY TERiENSa) LQueh@e 110 Pro Lys Met Ile Gy Gy Ile Gy Gy Phe Ile
Lys Val Arg G n Tyr 115 120 125 Asp An lle Leu lle Qu lle Cys Ay His L
YS Ala lle Ay Thr Val 130 135 140 Leu vat Gy Pro Thr Pro Val Asn lle Ile
Ay @ Asn Leu Leu Thr 145 150 155 160 A n Ile Ay Cys Thr Lea Asn Phe

165 <210> 58 <211> 1800
<223> PCR primer

 <400> 67 : : ,
© grattgttgt tgggtcttgt acaacaatat gottttctta tatctcc 47

<210> 68
<211> 47
<212> DNA

. <213;» Artificial sequence

6T




<212> DNA <213> Artificial

sequence PCTI US02/ 35112 <220>
<400> 58 at gggtgcga gagcgtcagt attaagcggg ggagaattag at cgat

gégarx @gaat tcgg

60 63/72 2 May 2006 WO 03/038057 PCT/ US02/ 35112 Genphar.740. ST25. t xt

-ttaaggcg&g gcgggaagaa

ct agaacga gcagtt aa
ct gggacagc tacaaccatc
acagt agcaa ccctctattg
tt agacaaga t agaggaaga
gacacaggac acagcagt ca
caaat at caggccat
gagaégg t tcagcccaga

ccacaagst t pdrapEi@ae cat
tt aaaa aga ccatcaatga

9990 Chata e aaaegaes

atttataaaa_ gat ggat aat
agcat€tPggbhcat aagaca
t at agapgt C3¢ aagagccga
ttgttggtcc aaaat gcgaa
gct acdtdagPMagaaat gat

aaaat at aaa ttaaaacata tagtatgg
tcctggcctg ttagaaacat cagaaggct

ccttcagaca ggat cagaag aacttagatc

tgtgcatg
gcaaaacaa

agt'aagaaaa

189935 29993, aaaagacac

agcacagca

ggt cagccaa aattacccta tagtgcagaa
atcacctaga actttaaatg catgggtaaa
agt aat accc atgttttcag cattatcaga
gct aaacaca gt ggggggac at caagcagc
ggaagctgca gaat gggat a gagt acat cc

tqg{tg tgga

cctgggatta
aggaccaaaa
gcaagcttca
cccagat t gt
gacagcat gt

agagLbiL£99, i BRI 3abuedagccaagt a

ggcaatttta ggaaccaaag .
acagccagaa attgcagggc
caccaagf.ga aagattgtac
ctacaaggga aggccaggga
t ctt gazfagcP@go@oeayagc
gacaa ct.ccccctcaga
cctcgggﬁ

aaagat ggt t
ccct aggaaa
t gagagacag
attttcttca
caacagcccc
agcaggagcc

cE&Ae gaQQ

acaaat aa

aat aaaat ag
gaacctttta
caggaggt aa
aagactattt
cagggagt ag
acaaat acag
aagtgtttca
aagggct gtt
gctaatttct
gagcagccca
accagaagag
gat agacaag

CR ! Globtdsa AAEABERGCEG gBigRACAAL aa

gaagctctat t agat acagg agcagat gat acagtattag

agat

cagagg

caaaaatgat agggggaatt ggaggtttta
agaaatctg t ggacat aaa gct at aggt a

cgtgacat agc
“cacctat ccc
t aagaat gt a
gagact at gt
aaaat t ggat
t aaaagcat t
gaggacccgg
ct accat aat
att gt ggcaa
ggaaat gt gg
tt agggaaga
gagccaacag
agct t caggt
gaactgtatc
agat aggggg
aagaaat gag
t caaagt aag
cagt at t agt

gl

g
a

att at at aat
caaggaagct
agcagcagct
cat ccagggg
agt agt agaa
aggagccacc
cat gcaaatg
agt gcat gca
aggggct act
agt aggagaa
t agccct acc
agaccggttc
gacagaaacc
gggaccagcg
ccat aaggca
gat gcagaga
agaagggcac
aaaggaagga
tctggecttc
ccccaccatt

ct ggggt aga

ctttaacttc

gcaaet aaag
tttgccagga
acagt at gat
aggacct aca
aaatttttaa

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

cct gkzmcaeg aattggaag aaatctgttg actcagattg gttgcacttt
<210> 59 <211> 599 64/72 2 May 2006 WD 03/ 038057 PCTI US02/ 35112 <212> PRT
<21352%%>t iA¥Aci al sequence Genphar. 740. ST25. txt <220> <223> Gag-Pl  <400>
59 Mep1sd YariBiciOs&ueneer Val Leu Ser Ay Gy Gu Leu Asp Arg Trp 1 5 10
15 Qu Lys Ile Arg Leu Arg Pro Gy Ay Lys Lys Lys Tyr Lys Leu LyS 20 25
30 His Ile Val Trp Ala Ser Arg Qu Leu Qu Arg Phe Ala Val Asn Pro 35 40
45 Gy2gheu Leu Qu Thr ser Qu Ay Cs Arg An Ile Leu Ay G n Leu 50 55
60 G n Pro Ser Leu A n Thr Ay ser Gu GQu Leu Arg Ser Lea Tyr Asn 65 70
75 8622Bxr AFBIPTAPRL Thr Lea Tyr cys Val His Gn Arg Ile Qu lle Lys Asp 85

- 90 9940r Agys Gu Ala Leu Asp Lys Ile Qu Gu GQu A@n Asn Lys Ser Lys 100
105 gddattatRalaggciiattdCibotabenghl @tMt@adl a Asp Thr Gy H's SenB9Ser G n Val
115 120 125 Ser A n Asn Tyr Pro Ile Val Gn Asn Ile dn Ay Gn Mt Val H's
130 ;gg)l Gn Alalle Ser Pro Arg Thr Lea Asn Ala Trp Val Lys Val Vval Qu
145 160 Au Lys Ala Phe Ser Pro Qu Val Ile Pro Met Phe ser Ala Leu
ser <285 A0 175 Au Ay Ala Thr Pro A n Asp Lea Asn Thr Met Leu Asn Thr
Val %]}é 30%9 185 190 Gy His An Ala Ala Met . A n Met Lea Lys Gu Thr Ile
Asn “a"U” 195 200 205 65/ 72 2 May 2006 WO 03/038057 PCTI US02/ 35112
Genphzir3> 740 2%t xéqueddea Ala Qu Trp Asp Arg Val His Pro Val Hs Ala Ay
Pro Ile Ala 210 215 220 Pro Ay @ n Met Arg Qu Pro Arg Gy Ser Asp Ile Ala
Gy Thr Thr 225 230 235 240 ser Thr Leu dn AU GnNn Ile @y Trp Met Thr
Asn ARo>Pro Pro Ile 245 250 255 Pro Val Ay GU Ile Tyr Lys Arg Trp lle
Ile L Ay Leu Asn Lys 260 265 270 Ile Val Arg Met Tyr Ser Pro Thr Ser
1le E§§>A§%RHT%m%&g An dy 275 280 285 Pro Lys Gu Pro Phe Arg Asp Tyr
Val AgpsArrg Phe Tyr Lys Thr Leu 290 295 300 Arg Ala GU dn Ala Ser @n

G U satlaadgrsg AsmadhcpedvegagTivagd agaqiptoci306t1aa818c820 Leo Led Val A n Asn
Ala Asn Pro Asp Cys Lys Thr Ile LeU Lys Ala 325 330 335 Leo Ay Pro Ala.
Ala Thr Lou Qu Glu. Met Met Thr Ala Cys A n Gy 340 345 350 Val Ay Qy
Pro Ay Hs Lys Ala Arg Val Leu Ala Gu Ala Met ser 355 360 365 G n Val
"Thr Asn Thr Ala Thr Ile net net Gn Arg Gy Asn Phe Arg 370 375 380

/72




Asn Gn Arg Lys Met Val Lys Cys Phe Asn Cys Gy Lys Qu Glyzw| oog° 390
395 400 Thr Ala Arg Asn Cys Arg Ala Pro Arg Lys Lys Ay Cys raél{ys 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 Gn Al.a Arg G u Phe
435 440"%@"0E g7r Ser Qu An Thr Arg Ala Asn Ser Pr ogfmdsﬁsém'ger ser Gu
G n 450 455 460 66/ 72 2 May 2006 WO 03/ 038057 Genphar.740.5T25.txt Thr Arg
Ala Asn Ser Pro Thr Arg Arg G i | . ITrp Gy Arg 465 470 475 480
Asp Asn Asn ser Pro Ser Qu N%"@%'%PQSTXES" rg Gn Ay Thr Val 485 490
495. Ser Phe_Asn Phe Pro G n Ile Thr Leu Trp Gn Arg Pro Leu val Thr 500
505 5%¢8011é&Lys Ile Ay Gy Gn Leu Lys Gu Ala Leu Leu Asp Thr Ay Al a
515 52031525 Asp Asp Thr Val Leu Gu GQu 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 A n Tyr Asp
545 5882558¥%560 G n Ile Leu Ile Gu lle Cys Ay His Lys Ala Ile Ay Thr Val
Leu 568 5{QiP¥GaValqfdn¥e Pro Thr Pro Val Asn lle Ile Gy Arg Asn Leu Leu
Thr A n 580 585 590 1le @y Cys Thr Leu Asn Phe 595 <210> 60 <211> 51
<212> DNA <213> Artificial sequence <220> <223> PCR prinmer <400> 60
aaatqégﬁﬁg gaattgaatt ccctcgggtg taccagacct aacaacaata ¢ <210> 61 <211> 42
<212> <213> Artificial sequence PCTIUS02/35112 51 67/72 2 May 2006 WO
03/ 0380%7 WCY/40S81e35112 Genphar. 740. sT25. t xt <220> <223> PCR priner <400>
61 at tg%?t ctcgtacaac aatgtgcttg tcttatatcc cc <210> 62 <211> 41 <212>
DNA < gArtificial sequence <220> <223> PCR priner <4003 62 ggggat at aa
gacaagcaca ttgtacgaga cccaacaata ¢ <210> 63 <211> 39 <212> DNA <213>
Artif'i'aj7§equence 42 41 <220> <223> PCR prinmer <400> 63 gttgtagggc
cttgfg ac faatgtgcttg tcttatatc 39 <210> 64 <211> 39 <212> DNA <213>
Arti kprisal9 sequence <220> <223> PCR priner <400> 64 gatataagac aagcacattg
_ttgcag%gg%%Fcctacaac 39 68/ 72 2 May 2006 WO 03/038057 PCT/ US02/ 35112
GenpRate7RAST25. t xt <210> 65 <211> 36 <212> DNA <213> Artifici al
sequeprs <w2dPicv23equlkdR prinmer <400> 65 ggt ggagggt ctggtacaac aatgtgctct
tcttat <210> 66 <211> 36 <212> DNA <213> Artificial sequence <220> <223>
PCR prinmer - <400> 66 ataagaagag cacattgttg taccagaccc tccacc <210> 67
<211z%L <212> DNA '

<223> MMLV SA site

<400>- 73 ‘ :

ctgctgcag 9
<210> 74

<211> 90

<212> DNA

<213> Artificial sequence

<220>
<223> - DNA encoding gpl20 signal peptide

<400> 74
atgagagtga aggagaaata tcagcacttg tggagatggy ggtggagatg gggcaccaty 60

ctcecttggga tgttgatgat ctgtagtgct : ' a0

<210 75
<211> 129
<212> DNA

71/72




<213> Artificial sequence <220> <223> PCR prinmer <400> 672% g(gjﬁt gt
tgggtcttgt acaacaatat gcttttctta tatctcc <210> 68 <211> 47 12>
<213> Arti fi cial sequence 36 36 47 69/ 72 2 May 2006 WD 03/ 038057
Genpharvg ﬂ%? t xt <220> <223> PCR priner <400> 6812&9 at at aa
gaaaagcat a t gt aca agacccaaca acaatac <210> 69 < S1H 12> DA

- <213> Arti f| ci al sequence PCTIUS02/ 35112 47 <220> <223> PCR prinmer <400>

69 gttattaggt ctggtacaac aatgtg . A48t 39 <210> 70 <211> 39 <212>
DNA <213> Artificial sequence <%>'7t§2%§9% prinmer <400> 70 gacatcagaa

aggca@adt gattificiet sgavanceaat aac <210> 71 <211> 54 <212> DNA <213>
Artificial sequence <220> 39 <223> PCR prinmer <400> 71 aataaactag
t ctagacccc cgagtctaga acaatgtgct tgtcttatat ctcc 54 70/ 72 2 May 2006 WO
03/ 0388%7 PCT/ US02/ 35112 Genphar. 740.5T25.txt <210>-72 <211> 7 <212> DNA
<213> ti i eq ce <220 3> MMLV SD site <400> 72 aggtaag <210>
% @ %%fg ﬁ\ﬁ YRp e Eﬁ"lef TAH) sequence <220> <223> MMLV SA site
' <400><4C7® clyctgcag <210> 74 <211> 90 <212> DNA <213> Artificial sequence
7 9 &p¥gsata)pmsagyqed ;geciiookp getkRanrgsn aatttptgn kakacty400> 760 at gagagt ga

agga C 60 tccttggga

Cott ogratel SR EREY gl S Y e TSR 71575 My 2006
WO 03F9380%7 PCT/ US02/ 35112 Cenphar. 740. sT25. t xt <213> Arti¥i ci al sequence
<220> <223> DNA encodi ng gp4l transnenbrane domain <400> 75 ttattcataa
tgat agt agg aggcttggta ggtttaagaa tagtttttgc tgtactttct 60 gtagtgaata
gagttaggca gggatattca ccattatcgt ttcagaccca cctcccaatc 120 ccgagggga 129

72172

7272






