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Vectors, Methods for their Production and Use RELATED APPLI @Ag1APNSyyii s
applicationis related to U S. Patent Application sertal nuner "09/ 524, 006,
filed Mar'¥@02/82489D00, which is hereby incorporated by ref PEHU801L9976f ful |y
set” forth. TECHNI CAL FIELD OF THE | NVENTION . The present invention

provi des inproved conditionally replicating vectors, nethods WI miﬂﬂ
propagating and sel ectively packagi ng, nodifying, and using co Mmi mm”
replicating vectors and | ent i viral vectors. | rrportant I y, the vect o¥g,dave
di m ni shed capacity to be re lication Go are thus possess
increased safety u PEQ‘&C 31 puallydtephea Bgc PF&H‘SnucI eotide and

© amino acid sequences rMethads for theér Peotduction phdridseeut i cal conpositions
and host cells conprising the vectors, the use of such host «cells to
screen drugs, and nmethods of using the vectors to determ ne gene function.
“ The nethods al so include the prophylactic and therapeutic treatnent of

di sease, especially viral fection: in. particular.

The invention is also di rect%%ﬁéw&@ﬁﬁdfblﬁdl rect methods for

generati ng novel vaCQ|nes ing jnfectious, |se ses, er and

ot her di seas&is gppl g@}scre]faéq gﬁ S’%d\HPBJ’Fa%‘?na Wé@%@j&a her

met hodsfiled Margly 3 2100; whishds hergay meoweratestby Federerse acSHéﬁ{!@esebfor@lhe

conditionally replicating vectors and lentiviral vectors in gene therapy

and ot her applications. BACKGROUND OF THE | NVENTI ON The di scovery of the

human i mmunodef i ci ency , TBCHNICALRIZLD GF T INVENTIONs t he cause of

acqui red i mune deficiency syndrome (AIDS) has fostered a plethora of

research intRe fnlaede ReRAHdh ﬁevﬁmfﬁﬂmw c&{dlﬁmllylré@icauﬁg eedtbaUfeibpdd € and

viral paﬂaaeﬁ b auégth §dedtfrel ﬁmgéaaaas;ﬁgeamﬂ%au sear cher s
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t r anscr Flisda acre g,@p@,rgetbeds\n r“élngéhﬁ Yegtors te deteraping | ge Ftﬁ@s hend '

pr ot eas aetheds Blse inoludedhe praphylagtic andiermpeusicaiatigens disepss; pecielly Visgh ei n as
"genet i infestionyanddfil\agdeation'in Gartieutar] Fhe maention/igalsofdirentedyd dipctandnt . has its

own ass heiimtanethedsefor panesatihg navel varcines) for tacadingusfectimsabssaswechncer andr ns  of

t he exi gaReditsased of dedeticidldvante) ant faralisppbstic Siethods.i Other Arthodsaad agent s,

such as cgmpenitiths ¥ theinvetichdnaludél 8Rixé bFth donditiofdlBoresicutingasctosZhfl,

pr ot eas%ﬂl@ﬂhlme%ﬁfssln%ﬁe tHiRagly & oth@pPlicatiBhd.vered into the cells of a

patient's body rel ativé ease and have been studi ed extensively.
Targeting one speC| f ic factor in the PCT/US01/29976 11111111 ILlhllll WO

02/024897 ." 8. APR 2005 BUHAGHEREIND GF THE INVENTION

“The discovery of the human immunodeficiency virus (HIV), a lentivirus, as the .
cause of acquired immune deficiency syndrome (AIDS) has fostered a plethora of research
into the underlying mechanisms of the viral infectious cycle and viral pathogenesis.
Studies on these mechanisms have provided researchers with an ever-increasing number of
targets for the development of antiviral agents effective not only against HIV, but against -
HIV products, its genome, and other viruses as well. These antiviral agents, particularly
those directed against HIV, can be categorized into groups depending on their mode of
action. Such groups include inhibitors of reverse transcriptase, competitors of viral entry
into cells, vaccines, and protease inhibitors, as well as a more recent group referred to
herein as "genetic antiviral agents." :

Generally, each type of antiviral agent has its own associated benefits and
limitations, and must be assessed in terms of the exigencies of the particular treatment
situation. Antiviral agents, such as zidovudine (3'-azido-3'-deoxythymidine, also known as
AZT), protease inhibitors and the like, can be delivered into the cells of a patient's body
with relative ease and have been studied extensively. Targeting one specific factor in the
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viral infectious cycle, such agents have proven relatively ineffective

against HV. This is prinarily due to the fact that strai‘g oléPRJ;kﬂH change
rapi dly and becone resistant to agents having a singular C %ffect '
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Transduction of tissue culture cells with a provirus into the nef gene (which is not essential

for viral replication in tissue culture) of which was introduced a ribozyme, the

hybridization domains of which were specific for the U5 region of HIV, has been shown to
2



2 r 11 WO 02/ 024897 8 APR 2005 PCT/US01/29976 inhibit viral replication
. wthin the transduced cells.100-fold as conpared to cell s,_tg ed with
wil d-type Brovr ruses (see, e.g., Dropulic' et al. (1992) anhd

supra) . hairpin ri bozyrres have been shown to |1HF1T/HSQ1/2%PM
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pr obl enthehematnpnistic systens éi.a.che prieyaey el fbeH}Vdnﬁgbﬂ@)mlefér infreduetion; s
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Sci ence, 244,1275-1281(1989); and Cour noyer et al., Ann. Rev. |mmunol., 11,
297- 329 AcawdRIgly, the predeminantsarent appeeach £ é@‘éé@p@@t anakgs yse afirepligationt on
(such adefeitive vifabuedtars pndpideging(i.gethslnendcell sipev(ste.cog ) Buchsekacher,es ‘wi t h
viral reAMASR60(22), 288012886 (19933eAnddnmngBeiticep?56 B0BF18(18R)cMiller, (r evi ewed
by Buchsiatiag, 357, 4559853) (199209 Myjlligal) Sbiencd) D6 G B26031d@H83)t FriedmangIScienct,or s
cont ai np44, 112784981 {1989); and CRuiivyel @ALIRRE. Rév. hAkrmek] 11, 299-3291993)) ~y

sequenc g3 RREERTANs Eﬁ’srcelyﬁﬂl@to w&ﬁﬁﬁfe@ﬁ’éﬂ (@@chbé&tHIV) hﬁ&ﬂiﬂ? H@Gﬁl efmgode
ggfrg[‘fe't fﬂe E 8L DA + Eﬁthé’@é‘att}%f }/gf@ﬁlf{%
cont ai n$- § g‘[ Jxefl%gx,}; ségragﬁSu‘gﬂ epticatf nogéfe&ﬂ] 41 Qrgcto &(;))ﬁ in,.

At
enpl oyelP%ﬁ ggg?& 9 FEP H?k 6W°8EO éessary%or
repl i cafPoRe f ’Rﬁgq\lﬁl}cg? ﬂ’%ﬁ‘f"BF‘"’ 1al Vi ng ‘}é"ﬁ'ét;@}l%q Bi ns
r equi r'eyeqteRis ypale nigtedhs wralaenl E?ﬁt“éﬁ‘é’c@ﬁ’ GQG]PFBC‘?I % in trans,
and veeewping apdponstfutivelyexpressesyiral gimes within itsgenomeyisceraripyed tond
expr ess prapagateiteFollaving gsmsluctmm%weph@aémeieﬁ@nw viralyactor intep helparicshh or
causes ding,prafeing required fardvicad particte fdimaticaraze proyitleddd thesvestor in trans, and
repl i catvecior viedl paiticles capdbloof infdcting cirgst sellsmidaxpresding théreinsthe gene
adeno- asgidh iateféres With Wil replizatin br @asdshioamillyehfeotedrcall ty aiy aepredmpedyed in
clinical trials of HV gene therapy, and, in particular, the nouse
anphot r @ L'I‘r:r %t ' e?éctl‘é@‘fé ith [ %dore cfhﬂﬁ MEAR RN ed Md d!ﬁnola%&%@ virus
(MILV) - ﬁlu&% r&g thdde rélebét am%&B&fan 18962 iR SRficHPE IS o PV PG+
and, in particular, the mouse amphotropic retroviral vector known as the Moloney murine
leukemia virus (MuLV). These defective viral vectors have been used to transduce CD4+
cells with genetic antiviral agents, such as anti-HIV ribozymes, with varying degrees of
success (Sarver et al. (1990), supra; Weerasinghe et al. (1991), supra; Dropulic' et al.
(1993), supra; Ojwang et al. (1992), supra; and Yu et al. (1993), supra). However, these
vectors are intrinsically limited for HIV gene therapy applications. For example, a high
transduction frequency is especially important in the treatment of HIV, where the vector
has to transduce either rare CD34+ progenitor hematopoietic stem cells or widely
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cells with genetic antiviral agents, such as anti-HV ribozynmes, with

varyi ng degrees of success .(Sarver et al. (1990), supra; Hrmi e et
al. (1991), supra; Dropulic' et al. (1993), supra; Gwang et al. (1992),
supra; anNd ¥4024897al . (1993), supra). However, these vect dHI/HHM/29976
intrinsically limted for HV gene therapy applications. For exanple, a
high transduction frequency is especially inportant in the treatnment of
HV, wiieseninhted vagetatD4-hasetls mosto dhich, dining therchinisalCiiment” stagg fi t or
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r esear cfte est that retroviruses carry two viral RNAs to
circunvent_ any. genetic defects caused,.by. cogpl enentatio ] '

r ecombi Ieaddiion tptbeEslee! mHP‘?etuP?@ Q?P@%é%%}o%zi&%%;é?w ﬁ{rﬁgougl !)Hj é HIVe, of
i nt r ac eHIVivagtorsdanypign asaorisied riskafspitatiorLin iy o gV W’Teg;:t %PE\ ont

vect or softhewirahvertaroThishasilead Srrver etk PSR ¢, and Huo. R r.-{) <t s the
pat hoge(li9oBb)) to sectlnte regardingibe dovelopmens of second-ganesafiqnerecebmant Ky ps Res.
and HunyedRsrs which are fpliédidn48ihpetehf §8bhgnpathogeric FuchycetOfanisorgPEn
devel opwRRithOpredomantitly apeal minkeplicatmpvdatora .. Heplicationdefigientrictarshr e :
replicaphanmes {@i¥e in ¥ BhticHOtRad hrogRimEeonStamboommpdtition witlnwild+tppe HEGn  wi th
t he preggrﬂlnﬁ(?‘% eru?.l%ﬂv P{s%i’éh&aévhﬂﬁ)l&em ors (i.e., replication-deficient
10

vectors cont i nue replicate in a patient, thus providing constant

compet | 11 ofty Wht. BedfobfiatatBS sbllat aniRrd-fl infi 4 Lbocui 4k e/ b OF incRimtiBAl
aval | abi faﬂyébg:l}ﬁ%lﬂoppp}é&g S es%oi:lo%n I?E{ry Pistdiftidhi f'adcB ﬁﬁl?g\alsﬁ‘ngbh’ hglual
occurs aeforgihesvims eyen infros ihg Howgygr, th gh VI, Vigfh B tRGLs t he host.
Fowever maniadividuls doie bl Bateopscome Rt LIV Ut 0 LAl T
latent phase of disease. Based on this, the stage at which antivi 1.ntervent10n is most _
sorely needed is during clinical latency. Therapy at this stage requl-res.that.the challenge
presented by the large number of already infected CD4+ lymphocytes, which harbor viral
genomes, be confronted. This is no trivial challenge, as evidenced -by the fact thqt, to date,
HIV remains incurable and is only poorly treatable by currently available theral?les. An
effective vaccine is not forthcoming, and, although inhibitors of reverse transcriptase and
protease have been shown to prevent HIV replication in tissue culture, the development of
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many individuals do not realize they have becone infected with HI V unti |
the clinical |atent phase of disease. Based on this, the st ¥£| ch
antiviral intervention is nost sorely needed is dur i ng cl T nl %9 ncy.
Ther apy atVot43{034897 age requires that the chall enge present EGT@,‘SM/ZP@N ar ge
nunber of already infected CD4+ | ynphocytes, which harbor viral genones,
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repl i caimmynetsapasise hecausn the avtigen dasgant persistr(beerustithe & Avwins dosssiotier ed

( Dani el efitiently replisefegror €ij) the B A-19@SrepHdatey 1 B2y otharphtiBesenizgpoterdial, A DS Res.

& Humanwitadssed/by the ability 38the I¥82ir1d &Peuse disease i yourplamiimalompdelh (Bpbai et

Vi r usesal., \§dictbe, Po6l7f gg23trgzm(1¢%)yorrespond| ng wld-type viruses by a

deletion in one or nore genes, either (i) cannot elicit a protective

hgTefgnﬁoF&StHQEREerH@ﬁ & rdalifhsOftel aﬁmaﬁg%&atfopﬁeﬁaﬁ% kh’éﬁc%ﬁ@ LA; virus
does. p ﬁ&ﬁ%gﬂt '1158?6 ual‘?ﬁfe %: -gat fic ﬁg‘}’ghﬂé ﬁbfﬁm %&R Virus to
fonta xrgg o

cause d 823 1825
1995) ) €0 @P’é{&%tb 9 B P’@ef' 8%??1%*‘1 Qs 8’?“‘5
L or Aol s Ysrts emeﬁ r% 13?@% IRYRBHON WS olner VELOBt viral

i nf ect i eANStrpes wWhi @mglemwtttmcwmmlyéwh&aw woripr te Rawait its neplications ent -
i nvent i and packeging as yirelipartiplesand airiens. &mhmebwcmréwednn@ﬁad s &% i onal | y
repl i catacombinatipn withithe conditionally meplicatedpiector thaninauized. Yasbunenbadiments whi ch
such a ofsuchhelpanveatorconkioyotglarefdesdribed. These ahdtlir objeetsi amdadvamiagesrof hel per
vect or the@icentinientivh, s welbapidtitidiial idventienidaturaNoill be appiréit &fonhevect or to

permt Héserip@ddl bEME idRntiGNsEt BoykR&emy as viral particles and virions. Such
hel per vectors are nodified such that reconbination with the condi tionally

replicated vector is m wh@(ﬂ« of such hel per-vector
constructs are descri begmﬁe%omr obj ect's anlg advant ages of the
present inve |one, % .| as @ di.t i onal ea ur @
apparent fro ?qﬂjése égt@s W;hg@ léotgeg fg?fﬂ gf;;lfa Vﬁ%?’éslzﬁw | EF
SUMVARY 2

condi ti mtmnail&smlw&ww%eﬁ gharacterized) hya%@aw wgewa%gﬁw ? 6% §eHnd
met hodsthebis perissive dorseplinstion of theevegtor.s Thelingareved vectors p dihesehy

repl i caitcragsedesafety bydeinigat sadueed risgkiofrggainingpeplication competondye Assush el n a
host cewéctors maty dlso perefiiredity as freducedpiecarabinationyfvetioss. vect or . The i nproved
vectors provided hereby have increased safety by being at reduced risk of
regaini ng r epl beigpest of il Etivn, arfingro0ed conditiondlly feplisatimpyvettsro be

ref er r egorhfrifts at IRUWIR GuElRUeh RYLERR, théPrdsends, trhiscAPRom sPR&IslAfonlofe

| nvent i Qiichdn R {NE YeGOr Hl d PR oN- JorRlss8 hbA%e 8% RbtivE R RhlagEsvé | east
one nuch glfs. Ak GO G cortdomlinis 3 156 virhd BBCWAiEh MY veblor e B Fdd. On Of

Preferably, the improved conditionally replicating vector comprises at least one nucleic
acid sequence which confers to the vector a selective advantage for replication over any
other competing genome or genomlc element. A genomic element as used herein is
defined as a nucleic acid sequence in a host cell that is not derived from either the vector or
any wild-type virus and that can compete, interfere or affect vector replication in the host
cell. A genomic element is also not an entire genome, such as that of the host cell or
another vector or virus. The selective advantage for replication is conferred by the
presence, transcription, or translation of said nucleic acid sequence.
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which confers to the vector in a replication-permssive host cell a

sel ective advantage over a.wild-type strain of virus corres %3% to the
virus fromwhich the vector was derived. Preferably,-the m% 5

condi ti omad byoxdeqrl i cati ng vector conprises at |east one nukCEUB01/20876
sefuence which confers to the vector a selective advantage for replication
over any other conpeting genone or genonic elenment. A genomc element as
used her ei Ny Snothehrefadd @fbaditait ahe casditiomdiyreplimting vactopista regbvirehat i s
not der éﬁé%ﬁl raol'éh@vl eﬁn&é&lﬁf%é af le§st onaMcleid adid sepaendes the paesdnedyat can
conpet g, %&‘?raﬂ 1ot GSPhile 6b:¥ers't6 Rl HosPEdID Whidh ik REfeétod withathe ectér,

genom c o) | 8érr&pohdifig Ie@st cel |
or  an &ﬁ Ft“(/ %QV&Pta e%gexna téelﬁ%%@d jﬁlﬁﬁ%ﬂa e\{ §%‘§H o??urggngé@ s g At
conf er 1%%]" 1:" vggoryvlag l@ %‘6 E 3 % é}gg vea L nucl ei ¢
acid s

preferrﬂ(ﬂe‘lie 'tYHeWé"“éoWBFWQSﬁQ}aF n,e g’,be “c ¢ rowrus e
especi djeteyolago@amwsesmg different sgR{sios &9 eIi?S‘P V“&‘ﬁe 3&{3 quence, .

t he pr eskiequendenansis éxpréson torprovide sipaephyiacsic efieridn SE’é‘r*F’éF%e $host )
cel |, whiutis in she cellamirerconfartedtwith weutvival advantagesince fke Bupleinpeidecai@cea cel |

i nf ect §feWintdardy wkdcting ¥ives Sématpliefing its levelsdhateaperdlimgatio  the virus from
whi ch the vector was derived. Alternatively, the vector is not wholly

derived ”O%&ﬁe ﬂe e REILS ifidr? is Rimprovedédilitichallg eepliRbmigiplasmitponent s

derived, f Eéa (UM W&iesﬂc écxcps‘e \ﬁbﬁeeswhﬁh%owsqotm@aem Widctiveype of
Yls{)iJZt atage, for rep cg ng{ler ?0@#9 C8&%§ﬂ 6’15&%12%511&’ Hgl%ﬁé‘tgﬁt rai ns or
expr essmfség%ﬁ%% %Equse emn"ﬁ?{he c8 Bis r fesul ts
in the

‘ﬂngo f/ H Ff %I ei c
aci d sedpstmetion of essull mgna ql??f"é&?? GWWRS"‘W o) ?55‘35 veI s that
cause cesllocatized WithAhovestor. f@ﬁé’ﬂﬂ@@“@&ﬁ%‘ﬂ?m Féelaﬁr b ? i onal I'y
repl i cathemtheptezsoriod thanaverdmna@mmgﬂr%t%ﬁonﬁ%as?thebﬁ%luﬁ%ﬁﬂséP Emé’ e’d‘ §Vé ence’
whi ch canéwrsll belesthe ademitage far saplisations Forzsempleaths vViestor o e ipgention 8% any
ot her Cgyipsh ial GntiSaise Eeqaéndel wisioch destriys bottethe Bompetingivestar, anduhhbelpen vets nay
CONPr i S@ eFes0H WRREELVRUHRIeaEVE AlvantaasBberepHcatiohdeyamse itradditionally comname
sequencﬁﬁec%ﬁaqﬂ texf\R: feofil® ?é(fu@ﬁbeq% Japldien that 9fodﬁ6é‘stﬂ16neﬁ@cloﬂRﬁN‘m ogtreavage
of crlih?& {a i é}f‘of%@aeequ e Rar3@ARA deflds HpBEOthan!
pl asmi d "EG" pe ¥§ i it fé?&ﬁﬂithe%ct%?ﬁuﬁw’m@h' ng.vect or
and t hegg at provifles t E 1t1cfn eplicat 1&@ 8r %ﬁﬁtﬂgo& Dfediivgent ' on I's

englnee
sel ect i a&Eﬂg& gef(pr@f Pé 'Ief’-\’; rFHHI.CFCIQB, ?%WB?G ﬁ% C Q{Qn % Sfa
i nvent i 8gleqtiyy ad(y 226 TePHFALQRO; ention BH fhis (ﬁgg DSFRS
conpet i twp {iest mueleatide sequences (i the fast figstrauciee! SW& fagdargel t ive
advant agempeting eqetorcatoo thedwlpen end the segemd fistranslootidsfegpense PO Hhd

first- nyelbivel alivastagefon ceplicetian) weorjsrin coneert to Hahlem thewverathsslestivect or  RNA'
Over  Caipeaitdgeefiet t Diieréldks, syrivegistipyifenisrofmuliiple first-necleotids sequences edhsduced

cel | is1hd4b Efofoﬁﬁ’d‘seléd%n@m&bnmﬂ)r deneonditionalin repdickting vertor, whete anyat i s

present i dividif MeEhedledtide séflentépiovidis dRRiinihdtiy seleotion eserthecampelittg onal | y
repli catg yector with the overall selective advantage. Therefore, the at

| east first nucleotlde sequence further provides an overall selective

advantage repl; éat'on gsg@%g el g%gmmimsmmmm because

t he tvvoflr nce oti de
sequenc &h#R tzlt e ¢

or t he
second frﬁmblﬂ%téqlbdﬂ) ércﬁ’ﬁé’ﬁf: tor ﬁ’f“b ec %359 Pg%gmg i
repl i catsegrencets hotibe tngn@é by atrEbozyAIey @ntisrase) muawe CECIN & Q 65g e
ef f ect . prbtected drom cleyvege Yy sngineeing:tbhe yeeor,auiths gmente Vesion R |%Y?%S%f
sequencelfferentially track the RNA so that genomic vector RNA 1s not significantly cleaved by the

competing vector or helper. Alternatively, the helper could be similarly and solely
engineered by, for example, inserting splicing elements to force the helper into the
spliceosome, while engineering the vector genomic RNA to contain first nucleic acid
sequences that are present only in unspliced but not spliced vector RNA. Such non-
limiting examples of improved vectors are particularly advantageous when used during
productlon of the a viral vector or a plasmid vector and the cloning or subcloning of nucleic
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| ead to profound selection conditions for the conditionally replicating

vector, where any individual first-nucleotide sequence pro.v@dgé

di scrimnatory sel ection over the conpeting genone. €l eava R 2005

destructi ¥R 08?‘/’ 24882 conpeting vector or plasnid al so dim m%ﬂhHHSQWé’”Gchance

of full ITength reconbination with the vector, which thus has the "reduced

reconbi natj on" property. The vector can_be prot ected from cl eavage by

degener &TRpapences %@{ﬁ%“rlﬂc"éc@bﬁ AbWel as thaiijesedn niyagsnesis indpeiblogenent | sense

sequencexprgsgiopand Bie ldgn be further protected from cl eavage by engineering

the vector, or the genomic version of the vector, to differentially track

~the RNA so t hilso geovidédcbyhe preserfRliitvention és a phagniatéutiaaitdoynpolsizion edmpyisinge

~ conpet i ngconditionallprephiehtilvecdk bethrdavention and Aphi@heeiticallyladedpeabsd m | arly
and sol lajriereP@tie preaddds a host cell 3BRbAsink ALBhAHBHaI B eh GEAG Iﬁf@&ttér Wo

. force, t RRcide! Whéreinbid \tet‘,ﬁ)r 1FENA9% ?@es Mélgotﬁ@gé hié @ee@lﬁﬁ'

genor o g0t SRk Bt et 8 i NRYERTGRe %1§ﬁlﬁta?éﬁ§”t onl'y

n_unspllg6e Aoy SR vsa- ]
l-nmpr ove rs are t a&v‘&R{‘% o‘ﬂ’s“gé cﬁg‘F oductlon
of the én}\?ihg epsﬁle gz% agrﬂ’/‘&?%sggﬂaof g&&ﬁgﬁc L(?e:ﬁ)‘ﬂ)ﬁpng of
nucl ei ¢ BP0 & 8@3 oxvadercas 255 igola @B’é‘ edht o such
vect or s,0Ugleicgqid moleculesias sef derth hefﬁiﬂilt §g‘@1r1@'§f provided avsi amnethgd 9é engendering i on
and t he 4 Yaetor witlsaribezymied e thethod: dfanedifiingia vector and a methodaofipnepagatiegiand al '
conposi tselsativaljrpadkaging a anditiodalty wphitdtingrveplor sathonigusitgcd packaging kell linv.ent i on
and a pharnaceutically acceptable carrier. Further provided is a host cell
conprising a Iagetiaidtherakpect 6ftAk pfe%&ﬁtﬁﬂvéﬂtxbﬁ'aﬂﬁﬂfoabfﬂféraﬁéﬁﬁéﬂfy angherein

sai d vegirephyladtichN reAMBRAHosER 1P Y FirBOIEBof ROMBMAEH. SR Rrfi axf}F om t he

gr oup ' Cisfefrbd BMbOAiments, bdhMeBinfont % effocted inQaidifbst b rﬁﬂ Sﬁﬁﬁan?ne N
s nut atdyothpe dRl tsfwfq R2tiGh Br B¢ it J hehbt £s' BRidn |

. nucl eot i %e er H.l se&in qUe] mﬂ\ﬁ
group c ' i faéll?feﬁ Vigast one N
s mt fgé% Sith e §%§ ¢ w Bipise e D DL D DRFIEREFPE Al
nucl ei crﬁ‘ff& PR fpelRer yeo %torf P]Pﬁr YRS Gonstepcty” gy1ojoxie @Migded are a net hod
of engerfigtelms actarsv%r& Botepy/Isverse fraeseyintase inhikitos aglaptiropraates Fhemethodect or
~and a meenbe used, Sorxagwle, tyinhibit replétation iof e lvirupde kagfi dispasesq(awliidngnal | y
. repl i catdanepryganetie, infectionss vassulag&eotherclisegsas) to ebnduct efficiehneydto andiher
aspect ofiva generansfentto permatdafovectar prefiutidnohb detetmieahié fitetiby of@gdene, or :
prophyl aotkkprebd y géneadtinte@stiinadobt @l | for a viral infection is provided. In
particularly preferred enbodinents, such treatnent is effected in said
host by conf %ry'ef‘ﬂldi’ﬁer%s %Flﬁé‘inveﬂh@ﬁ‘%tﬁiaﬁo& BPﬁsuﬁé‘Qh@i)tcéll \S‘flﬁl sih faect hon.

”93 lor an

S

or by cQahéfibl nﬂgyﬁ tv)é&@r M‘\ﬁ \%Hh Eosd 5tb llafat?b
ek S

Prefer g “;; Fodk .o wsag 4 |
" hel per - ex; S Dc[ifed %%%mt%? a<|; e‘%ﬁ ia@%éa‘mﬂ i gpr?/s@E‘fta?a%Yen hel per-

(

vect or EON: BTty the iqspuficationand

pr ot eas &FEG F‘?:%tmc“r tﬂnﬁlt}%fé gre q:tmqa ¥ related top given arateineheodeditydie can be
~used, f orcOkaHAN example;ifthe gpaoded prateinds @ iraegerintion fagtor, itsexpressiondyseases

(i ncl udiviegtor ef envengene@muts theidsatifieation of genes ragulgted byidhe tlarsespteon) , to
conduct fagtpi.ci ent ex vivo and in vivo gene transfer, to pernmt safe vector
production, to determne the function of a gene, or to express a gene of

i nterest in artedavemiehlalsolprowéds o%ﬂﬁiobi@ibn@ﬁtﬁlﬁ@éndﬁfon%%thé‘yt%i’éngﬂ'ive&ofé"Et hod
of usi ngmde@sious BbhdifiGHHPrios td e usé. OBRAhpIeHSF éu)éh 'bsxmlﬁ&?stlh@mdé/ Stok4¥e a‘Pf the
i nvent i ot 964 Ghd 4ot ﬁfﬁebfegéh&e&f%ﬁgu&agﬁ&g actor

. Further embo_dlments of the present invention mclude generic lentiviral vectors,
modifications of a helper-vector construct that serve to diminish, minimize, or eliminate
recombination of the helper—vector with the conditionally replicating vector to generate a
replication competent vector or virus (RCV), Hence the invention includes helper-vectors
that serve to prepare “reduced recombination” vectors. A helper vector of the invention:
also preferably increases the titer of the produced conditionally replicating vector to levels
greater than 107 transducing units per milliliter. Other embodiments mclude concentrating
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and a protein is provided. Such a nethod enabl es protein characterization
and screening of drugs, factors, or other proteins for act*gdk% Zﬁ‘ﬁ
physical interactions with respect to a given protein encod § e
vector. ™OO¥2489Y further permits the identification and PCRASON9976 zat i on
of proteins that are functionally related to a given protein encoded by the
vector. For exanple; if the encoded protein is a transcription factor, its
expr essiagiectoy using hight speed (but met lirapeantrifugpléomandschrimatogeaphic; inkeafiltoationt
genes r eyddafidtation rétbods fonsondeptration anidguotrificatidhe i nvention al so provides
conposi tions and conditions for the storage of vectors under various
condi ti ons pHpertvectoh &iodificationdaHP ffenBbn Hehltleahe HisbitidA Df h tibbzARe,St Or age
at - 8091cha°s%axﬁpgs4fﬁowm&%awaﬁﬁ%g@sai;eﬂ%mguae%g ok Risfilts in the!" t her
emc)iOd' MRl BucBibn p?na?ﬁ Ao of thY gcmdllt?d?la{? C(gﬂ Ogétbrcm QH Hh@ ﬁ)%? tors,

3

‘D

modi f | C%&tg Encf oridli aﬂ? re \11(:911 Yi c?o 0-1QC c} r o e
nlnlnlze a.e | n" ? éﬁﬁ%? % ti ? 0 Pﬂ
o o o e e S

serve t &nﬁ?lvga%te Vedor spematast Hieruef seater han épsuansdﬁ@p apityper el (ses t he
i nvent i & dsr9inkeflaranpthpr embediment thetnuclgotide sequenpeofihe delperivector is
condi t i diegéregatedsisl iamizegecmubivaticrowitle thel condigiomaltly replivatingl @ttort Impstduci ng
uni ts penothet ¢mbodiment, Qe lelperndzotbr tamprisdsheteroleo gownieastactihg slgméntédor
02/ 0248%ge in packBgiAPBhe2ctdBitionelly kiplidAtRRNER G2, esWTisich ¢lbabnts RRBdlef but
not ul t ha} are@idt fikditedad Itﬁavaﬁ%lﬁm@ﬁa{s%ﬁﬁ@hvaop&gfo&aﬁ MYV-E, HRRD1 ANd

B

di af i | t reg{dy &é?ﬂ,C{ﬁ "Rabie§ VHRRLY  the'Gi i Gfruy ect or

modi f i cg h»agﬁ?ﬁf, A {}ﬁ% ugézéhaﬁsrimﬁﬂﬁfﬂ&ﬁw ¢ylE.  such
A e e e Sy 2
the evert ng °F°°BS§E?%Y %ﬂﬁ %ﬁlﬁw I SrepI i cating vector are

co-localized_or ﬁ tgckaged In one _enbodi nent, the hel per conponents are
|50

i ntegrated edBff & gyARodimentyfhe helnesivegior construst Auther @n@wewd% d ,
f unct i orfl@nos, selicsrachentprsitesarisites fos degerrated erhumanizesonscisotidesrgpanesst r at ed
vect or diopexanmplasthesplica sites cabelocated sichrthaihe paclagihgdignpl and/osRREmay  ( see
Fi gur e defremeved) fromriramserited RN Ab byt ianspliding ehentn Futthemiate, sitesifoe isteorof t he

hel per - \isgitivn into vebegidieiee doristrubis AiePraeided eadibatdintriziGidn) cé-he

condi ti Qs&@llization; ot f&@ﬁibﬂﬁiti%ﬁ fbtsﬁfeen Ik dbﬁﬂltl(ﬁlﬁﬂi Wl&‘ﬁ@%dﬂ@*ﬁd helpRr, or

hel per - \idr@bmp 9{1%% hOQkRett! RMindnizdedd 'I‘ﬁle?ﬂﬁﬁfo% f¥trond $hay N
packagi fg difa€iel 98 tishit f’Hel tYaflaaQ}lé 6f élﬁﬁg RIRALAT spREBIRIRS aﬂé a %5’:% tﬁy nts

or o E?ﬁ‘gg%o %ﬁr athﬁiea Bive! Wi ennbeta el Hid iyl &ﬁef‘ tegar”

protein Virus envel ope protel n (GALV) and
chimeric envel ope proteins. Further nmodifications also include

het er ol ogous rev- respons,l?‘]s'w‘;l;3 ePERERIRT W@f) HEﬂd‘yﬁw?%%scri pti onal

regul at or el enents (‘PRE) or constitutive transport elenents (CTEs). In
still ad@tfetAdibats sshematia drpittising of speeificomproyest canditionally rephicatingpr i ses
splice vdchotrencepipassed by thppresent investiomr pNi c®Y),fpiV1(dRDe)ASear@EP@64)umani zed .
nucl eot ipdH (eRDASeneGFP(452), pNHOPTDASeieGER) pNHcBT)cGBFR; N1GFP(¢PIYTed such
that t heNIEEKBEFRT AR, GNIGEP@PTYV RENIGEP, pN2 ASsHGRP(418)and" anscri bed RNAs
by a sp |ﬁNZ(§1ﬁ)&S&NGF -UOF BRSO Me ma‘ikér né Ror grodd ﬂ{ﬂoreéd%ﬁ?ﬁﬂ)t Gnispct or
or hel pgfe reABved BbR RESF Osyécﬂ)‘?g s dds eﬂﬁ@f&rpn g%alNFat I on,
o e S R
of intr drem didhtedds') gag’ or a temuna fon Codon place approx1mat
asepairs from the ATG of the gag sequence, N2, HIV-1 derived vector capable of
expressing gag/pol sequences; AS, antisense; ASenv, env sequence present in antisense
orientation; gag, pol and env, the coding sequence for proteins that form the viral core,
reverse transcriptase, and envelope, respectively; tat, rev, rre, and nef, additional viral
genes; cPTc, minimal central polypyrimidine tract sequence; cPT, central polypyrimidine
tract containing large insert of about 548 basepairs; cPT2, central polypyrimidine tract
containing sequence of about 438 basepairs (does not include gag sequences as much as
cPT); spe, gag/pol sequences are not translated; GFP, green fluorescent protein encoded. .
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be directed to result in the trafficking of helper RNA intg spllceosorres
and away fromthe vector RNA. Surprisingly, sone hel per tﬂo RSt ructs-
wer e founWha/e#sdrease the titer of the conditionally repbg§ﬁfsbp/gg9\;g:ct or.
BRI EF DESCRI PTI ON OF THE FlI GURES FI GS. '1A-1K are schematic depi ctions of
specific inproved conditionally replicating vectors enconpassed by the

pr esent invention le(cPT) pN1(cPTc) ASenvGFP(464), pNL

(cPT) ASeny. @F&J DN, sEGRREAATRAIER (68D T,
e e N e o
%éeé rermve gali{ %al'h

(GFP) may srép%cf ‘the vectors in applications described
her ei n. t.J ons ni H V-1 deriyed vector w thout gag/ pol
sequencgg}g*f?gan &j@gf}?@ r?g] t B‘i‘f gctor F%?ﬁ@&gmaﬂmr%m@la@r)gwgorgr IOgag
and a”tEfigiondhe tisr ebaryecioropieducsdp figi Wuskaws the malargetiapf §:0frtomesulidnATG of
t he gagthedighssidiser fappNHcOTe)GER;i 3E:and/3C show thpablaerativ ofdx@7 s ssprogidgag/ pol
sequen cthe high@st titert fos pNEEP THGER and eVl (cREN AR erev GF I sespectivel g nin SEnael 3E '
or i ent astiosnthegaadar ratid oftd. Setd \proville tidd phegt e &P CGIP MdPNEGFH, hat form
the virskpatively. Thevestes aké sHSET inHigeR, | SReptaByYSNIRPT)GEB PRkith Ya%kymet at,
rev, rrgntisai eiekequatiel édd%?‘bNYéGFP and $NQEGFP R¥Rich Bhill HRinsGRH I &

pol ypyréﬁbﬂbﬁkﬁoﬁf@ (3 t§Edp g P all‘h@ﬁ@ﬁ%ﬁrgma éﬁﬁt cc}rfd‘?t%ns for

contain Eer

pol ypyﬁhﬁ%aécﬁfcﬁ@nb S zOf% %’f’lgm Ny sequenceQ%g ﬁggﬁ?r%%vﬁ}segﬂﬁ?}}‘gve(ddoes not
I ncl ude gag se&fuencesy ‘much as cPT); spe, gag/pol sequences are not’

t ransl : P, n fI uor esce pr.ot ei n encoded 8 WD 02/024897 - 8 APR
2 PU?W ?ﬁe o 'é‘e!‘gg ¥ rplicafingivecioss: H vV U5 RNA
SEQ I D Q%CGEBdT?IP depignatiops p§ 1 prpSEGfeDoN®: absemye ompredsaceof ef er
to t he HhggBePobiequensesas @Rsomdraé@wﬁprmi’ﬂamlﬁﬂbgrifh@des;gxmmlmupmcams thel G
3A- 3E |Pﬂeﬁﬁ@pf:aféCMVemmotoftOtdimchexmasmmmﬁGFPto conditionally replicating

(cr) vector ratio on the titer of cr vectors produced. Fig. 3A shows the
mol ar rBlG SAehd 5BAllGstiate the$fetts ioff diffdient!Hetpee véctéd écﬁrstrﬁag ol Wie(sakitagis P 3B

and 3C sfy8ycGre aﬁ@ SP.CGFP ' ‘I’h@éfféctQ}f ﬁﬁ’fér@ntﬁﬁéw ﬂﬁos &Gl 851 vetcHr gf or

PNL( CPT&C‘H&RIOH@ OPIRYEHeRted ! : QEE‘ 3 W the

mol ar  rgdy &v@éfg ﬁldié%té?ir ﬁx‘é'uﬂ@ otfgel 1 Ei)'i“the eitl%ct I Blf tion ncp ZCGFP
&of/ 15 ﬂﬁ’ﬂﬂéﬁ@g T whi ch

respect

whi ch Ife : %%ﬁtnﬁ ?s’glﬁsee en\/‘3 gtd{fgﬁ%cén%ﬁ‘tﬁl %r}al 5Rﬁ8
have an |ﬂ eeﬁe cytorregal ovirus (CW) pronoter to express GFP. The
flgures%{#gj ;néé t hat condltlons for the production of titers of at |east
1.5 x 190 Hl%%’iha siractusss of yerippshelss spctarepnsiraets: AVIRPACtho pl asni d
syst em P IR\ B s Hiz PiYEBE AGH-1 2o iRl 2R IR PAGHdi 2Rz nand y

repl i caRVHﬁ’A@étZ(Bﬂﬁl asgmeompaysed by dhgBesddt ivemtion. dBs referatto thesprp@nte afid pS2
refer tan anteUabiberone whilpid dsandcle2 oéfer totthe belgémiadvinpean RREaterived foacr i bed .
above fHIV-ﬂI‘dhdzHIGV-mNé’spem‘aelylem gnation c indicates the presence of a CW
pronoter to direct expression of GFP. FIG 5A and 5B illustrate the effects

of diff ¢ I P and
pschFPf& I7til gt AR the/meluShiceCoTToRk Ior Bicte ﬁ%oiﬁﬁeé@%?%%&&géfQﬁaI%%g@ o ?” i

Sttt PTRGERREs B4 tckg dd i ﬁr}?éla-ﬁpl:élfs% %gf
differe I,m aéﬁsj’ ggkr?%?l 4 g@&ﬁ%ﬁ@ﬁe&%r&s n | c 'H 1ratio

of hel p » rbeé

mr?gz lé;ﬁ c ) Fisqle%%anmtro (llji]:ﬁ ?eCI ent at
PT Oduc'togf ect ce lupeﬁlgafﬁ %?glaofheper | § PR e an n Cesigned

A (pVirPacl.2RzIn) had no significant effect on
vector titer. PCR analysis of titer samples for co-packaged helper constructs indicated low
co-packaging in the presence of a ribozyme versus high co-packaging in the absence of a
ribozyme. The indicator “VirPac” may also be denoted “VIRPAC” or “VP”,

FIG. 8 illustrates the inhibitory effect of vectors from the pN1 and pN2 series on wild-type
HIV replication in T cells. T cells were first transduced with the vector and then
challenged with wild-type virus at a multiplicity of infection of 0.1 with 100% of the cells
transduced. The replication of virus was assayed by p24 ELISA antigen capture assay.
pPN2ASenvGFP demonstrated a profound inhibition of wild-type virus replication.
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ratios tested. FIGS. 6A-6G depict the structures of various hel per vector
constructs: pVIRPAC-1, pVIRPAC 2, pVIRPAC 1.1 Rz, pVI RPAC-»Eﬁ ARR 298¢l . 2Rz
pVI RPAC- lwomzda4gatnd pVI RPAC 1. 2Rzl n as encorrpassed by thep @fﬁﬁ?ﬂb 76
invention. Rz refers to the presence of an anti-US ribozyne whi f

1.2 refer to the hel per having an RRE derived from H V-1 and HI V-2

rﬁspect I vel yf FIG 7 | | 1 ust rat;;lst heﬁ)ll nfluence of one or nore ri bo%r:}es on
the tit Vi 51 1584 sin
t he pr %% h'fp?t g\? Fﬂ g&%@ i n@ﬁr g

s o &é;sbm gl W eigtlﬂtl
§f82;§' éﬁ% z*ng@N( égﬁt\éﬁw%gcqqupﬁ f&saef ehoWh P% Crtt@n gr aph,

t he re@ewéé-tme Hﬁ‘é Figee PRshqwasimmiae respits in Heells WtﬂbalﬂWBT%ﬁena’rﬁﬁ%t ron

desi gnea;ndnl‘é'lﬁaﬁtyﬁFH:el lular trafficking of hel per RNA (pVirPacl.2RzI n) had-
no significant effect on vector titer. PCR analysis of titer sanmples for -
c0- pac KelgE d 0Aeinder OB shivsisrwecioss dnddheiatiecko selvot trasdpecdicalis. nBig 10A $towy esence
of a 1 ifpedyFHmi2aeins oF tHY @btofPusea.oxEE PIT1IOMIK endPNENMTE Odntain aniibemure. The

i ndi cat QMV hoREr whBY pRI HEGRAI SRAMELW Vkﬁ@éQBCMGWPgeneEzhﬁhcmv lustrates’

the in ﬁao&tfﬁ h‘é% mﬁtte el?se&é.ﬂ%ﬁu&'a\»ftﬁd type
HI v rephe% c‘té}s & c%ed E>t1 %t tne vector
and t hen pe V|rus I C i nfection of
0.1 wit 100(Voft eIIs r duc ellca f wa
assaye 4pemlfs§ Ereydh aﬂiifftw@?ﬂf@g%{}meé 3R '"-ﬁs@ﬁ WhEGHEy o
pr of ounBG GDA‘*‘(%’(uﬁ)FaWdP%Pdt‘yﬂﬁéPNﬂW weis cultareddn 0, @5’\&95@2‘9{@@8@7”1\’[ -t 8
APR 200BG (PEDIWMSDH#@M@', rEspstively) anith theindienied eancetatians pABCHU.| Banadf

wi | d- t yPéunthey shews theatsudts o dilthil tha drapsdticedaelisdl :§ éaltowred byRreptmentonitls hows

the pot emiM BG dridi the indidateti BONUyduacthithtions.hTh@statingdéved of BYo GPINE GBI mPT) VT

and pN2gsRIF Gdre intréd3BPal 1b&082 Fld §091%:04 1dvelRst Iﬁe*hbtisl}uwéﬁ ih li)ftﬂﬁt ion by
wi | d- type H V. Figure 9B shows S|mlar results in T cells with .

5sN'e(f E 5 ?jg%c\ﬁs ﬂﬁ%@fewggl%éﬁﬁf%éﬁjg Eizés gc@%da%@ﬂ&){mﬂ@h?&%%’?mt et hei r
vect ors o) ‘
te

whil e p ?régélgﬁ‘? H% I¢IRe %tg

Fig 10 ‘3 th ﬁgv{ggf el-%el %EEZ” tgg?&n t he
above v@@ﬁ%ﬂcso REe QEW&ﬂwymcswﬁeh& rm&w i OF )5

bel ow. FiBpificantly redgeqsthe amormt of senackagedskelpervestor oV A TINZITSABINYS | rary CD4+

cel | s whelherEVRILR). BCNU. CD4+ cel |l s transduced with pN2M G were cuI tured in
0, 0.5, 2, 5, 10, and 10 pM BG (shown in panels A-F, respectively) with

the i ndFIGS.A8 ACanttSB sladw theability BO)ulge Raned cells fifomi CD34+ steavsellsh&igwsul t s of
di | uti ng3 ARRows €8 dEEMOIRN 16, pN R cPT)ASet GRPrdnseaded981529% bhSupldl aiidiG and

the i ndbél%tafﬁér EGMéléﬂﬂﬁé Bffrﬁistl%tﬁm tl@ﬁdh@@s'tﬁ‘ét% trafsddmgiciysgel I's. in

panel cé‘lﬁr 051 fianf étﬁ') %\rras%gex{ ts‘?n Z Tourfd df?féﬁédu@ﬁ%npbﬁw Mgl y seen

inovitr r lan BT HYA0 G4 1eackggl ng

of {he' FEFgia éxﬁ&i‘ QL 0pRIBSL Bt ant s
(o fﬁ‘tgxgﬂ i

Bl o temg%‘%ea%’tt S

the H \# “pol region found in the hel per construct As shown, the

presence of one or two ribozynes in the hel per construct used (pVPl.2Rz or
pVP1. 2RFLG 144 shamsithestrucpuressef \6eY-G Méld@mmBj)Dldﬂ vobiiynek agbehimerip €AVelepe or
over a prdieinywithrtheextracellular, transmembrane, and cytoplasmic domains indicated. Figure

14B shows the titers of HIV-1 vectors pseudotyped in HT1080 with different envelope

proteins (VSV-G wildtype, rabies virus G, RD114 wildtype, and RD114E, a chimeric

VSV-G and RD114 construct).

FIGS. 15A-15E are schematic depictions of specific packaging line constructs
encompassed by the present invention: p(CGCRSRRE), p(TREtTApuro), p(BI-RevTat),

p(EH-GP), and p(CMV-GP). thure 15F shows the organization of rev dependent VSV-G
constructs.
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hel per (pVP 1.2). FIGS. 13A and 13B show the ability to purge tunor cells
from CD34+ stemcells. Figure 13A shows that at an MO of~#®, APR 2005 '
PN ( cPT) ABO2@ERITr ansduced 98. 52% of SupTl tunor cells abb@fusei/sdongl €
round of transduction. Figure 13B shows that in transducing CD34+ cells

no significant transduction was seen after a single round of transducti on.

Only af FEG 16ishewetheqidld of P (PTYGFDiveadts feor 3613 Eﬂé%ry%@fdi@ﬁﬁd Yeg-

Desi g nabéﬁ%ﬁtratﬂdn%ﬁéleﬂaotrat SARMA Showh &he ?rél& Penqalﬁé)étrthR;mH Wl%\{

of 2, apgh, EItl. gﬁ&; viral accessofy protelns rans uced
vector mhl e 3/5 or exanple refers to three rounds of transduction and

14A fructur of . VSV- | , RD1 .14
W ity pERC 330k RerPauG LR wine a HeHEtHERS Sty SeliphYsiPGiexpression
transmag‘féane and cytopl asm ¢ donains indicated. Figure 14B shows the
titers vhawy Bedilucnse of soragsdutipronectergecayernairstarpgaior drivwedse
pr ot ei ndt difierpntiomnetntynss, As showr, the presence ofbd%itrehaidsd oy pe% glwpsg@in: 14E, a
chi nmer i eithey®/PBSax tovidedcgeotl remvriesrif38ctot BRerlBtrage at sithees2itdre
depi cti 80°%C.of specific packaging |ine constructs enconpassed by the
present invention: p(CGCRSRRE), p(TREtTApuro), p(BlI-RevTat), p(EHGP), and
p(CW-GP). Figure 15F shows the organi zation of rev dependent VSV- G

constructs. 10 -F § WQ%N\@Q‘W E\gﬂjé | G 16 shows the
yield of pNl (cPT) GFP vect ors per actory before and after

concentratio r i ns at

appr oxi ol 3‘h ér sem. ttloﬁ%f w?ldes ﬁtp%ovfemgﬂétluﬁl%l%mpﬁ:a%n% “the

resul t's from um% V§§E°F%n FI G
18 showS T HB SPRFE A %F‘ogt 5 ‘éce §lhord @, E?CBP‘WI@E‘B%? SEJIt fthest or age
for 3- 5Vz&£%rﬁ ?ec%ma.rtﬂleaeﬁt C?réﬁﬁeataﬂmle%ed ate mathags of infubiting thavenlieationg o,

t r ehal 082 Hild1typg gfraie eka vimsmand aetheds mddtVeHle%ﬁ@lﬁlmr@m@UPbcoverl es
of vect BRpravedyeciersr Ahe methast eaneprisepeontasting agwst, WiEGCRIcRFaNOLFeiTgE
PREFERREI&M@:JI&IEoﬂmlﬂ'glmfmtﬁh on praferaelytactuallp infectdé svithrachaedldstypeli ti onal |y
repl i castraig of eiresywdth an iniprotédaectdr tvat i ropagatettonly freh hostdkat id pergbinte on to
bei ng s &drahs tephtation@itlthe actsh (i.t)) @ nystigenict 6MMc-Bisefe prddueingDdi f i cati ons

to redus@ditli@]auylfqhicagﬁg(&jvé nbi nation to result fn. the “vectors
becom ng replication conpet ent 1 ncl uded are met hods of | nhi biting the

[ﬁ?gl ggu on Agfﬁlﬁhéf”dlegcﬁﬁéﬁ?te&tlﬁ aa!olgm uldt a oﬁfhe?xﬁgth tafbﬁErigggg delivery
cont act | Qrc%p&ﬁgg ﬁéb@/\ﬁl ﬁ]#ﬁebggjif’?g}b ?g%ﬁt e“lljégg gena girepnf%algngf ‘bei ng

i nfect ed T tyag 4 I pl‘?‘i‘f”@% meal?%p@nplgtqsal n of
?‘8\? 5\‘78'6?”8?3 atspntes ajelpssy

vi rus, eﬁlFtﬁta e omp lcawsandnar s
per ni ssfRrgad qodpe eondigennllysaplicgting veqtpreas,commered with a wi -W@ﬁﬁa'tlﬁ@gé@ @t or
non- di sleastonsnyaleiq asil sequenes: thaigeafdrya selestiveadvantage for prenagation of vira
f ur t her paréislss ihbe Hosieekd contaiminga conditionally replishting vectert dsadmpmradovidis a bkt sh a
conpeell canganingfaseild-typei virishe host with such.a nonpat hogeni c,

conditionally replicating vector. Generally, a. conditionally. repli cat I ng
vector. accoklh pesfireed difibédiment ofHe BRSNS 8 PotdrRfiprittca IV Sidueatd d
sequencend RA¥mPINSIToBtraataRhECA I iFeiRA! q@ﬁs fi8e vé& ,bf & b%eﬁﬁgntamm spr ead
to the aﬁ%btot%ﬁt raéemms@%éﬂﬂc&@%tﬁ %fe eEes) bk dndfife VI U
23\%1 ﬁ[ a ls%?e%frlv %k' r 4 Wil tﬁ?eqﬁﬁ? élt'or pac 'fgru?g mto progen;'l ve

gﬁlong El RN here tﬁey bo resxde) and/or (2) provides a host cell producing a

conditionally replicating vector (virus) with a selective advantage for production of a

crHIV virion, as compared with a host cell producing a wild-type virus. One method (to

which the invention is not limited) is to confer crHIV genomes with a selective advantage

for packaging by providing them with one or more ribozymes capable of cleaving the w11d-

type HIV genome. _

In another aspect of the invention, the vectors are conferred with a reduced .
likelihood of recombination with wild-type and helper constructs to result in replication:
competent vectors. Additionally, helper vectors, cells, and packaging systems which also
contribute to the reduction in recombination are provided to further reduce the chances of a
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particles to a host cell containing a conditionally replicating vector as
compared with a host cell containing a wild-type virus. |48 APR2606red
enbodi mer{o @30ddgs; i Nvention, the. vector conprises an H 'V gpgiRpGRo7&Nd IS
enpl oyed for treatnment of HV infection. Thus, the vector, or a host cell
containing the vector, conprises at |east one nucleic acrd sequence t hat

(1) pr ﬁg{‘bg&?w@ rgJoE‘L%agi%ﬂ% t LR RS Rl HE 1R gﬁéﬁrﬁﬂ%&m&qﬁw‘ﬁ/ ihgl- t ype

H V ge or packagi ng |n 0 progeny. virions .e., In cel where t hey

both rewﬁqe} a‘?d/ or (2) provides a host cell producr ng a condrtronally
replica XREC (virus) with a selective advantage for productron of a

crHV virion, as conpared with a host cell producin I.Ius
method (to Aeeefingfietheiveentionna ["wiryssds a1 ifectigys pger{?gla(t’ Gﬁ?%ﬁ’ts gfmpi/?“benorres
with a ansl mrcldivaciddmd thaigees £ host geld'k aenatig nwhpremtwrﬁgu@wm wedicne or
mor e r i dpezifivd ydhpeitd] euclkicdcehvArigueleie atd"defersfoa palymgeaSRNA erRYNAot her
aspect thht ishinglevraivublerstrantied, Haetoorirnlar,cmdf eptiomdlly) comtains syohthetid, -

| i kel i hggfhagirall GAEIEBA hii618otiddswhichdré yapabiriud beitigiacorporméd intt BNAoor esul t

i n repl RR@AL pAPmersC ADRLLHS IyHRAb e p pré@gibly Rniptised OF petonielr aDNA cel | s,
and pac%t%ﬁ& sSystens which also contri bute to the reduction in
n

reconbi on are provided .to further reduce the chances of a 11 WO

02/ 024897 APR PCT/ USO [.29976: pr / oot ender
t he vect ors ?wagl 5 y re ﬁ1a %’58%29% &%ﬁ ccor di ng
rotein

to the {nﬁ% aé‘r‘?ns Q?F‘P hereing e 9
and nucplpmatively, a wildr Wﬂ?a?“aﬂk’ééné("l%‘é 3& P’r € dz:‘nr?ﬁl@ﬁ?rﬁ Fg ’oduce
vi ral pwhgébﬁﬁnc% thar vigys; i5 capable pf producing DIRgeRY SRNOMER PIYIE0

refers thosaisplat @atumxlAqurexmle fhrpNL4-3 il anglecylar elone deseH

| i near the followingdixampirs is @ mildetypk Istrainovhickisrayaidghie fieom the ATDSBasearaly al, or
modi f i eandRefesanict ReagentBiagpam Catalag dixbeglohe Datiogal Institupesrofitalth Gies, DNA or
RNA pol yieey Adachi &M, ROriyelySbeps4d-del prosoyy PPSKB & aH+2 metbcolhr deneri ¢ or
CDNA S%%W@ﬁcmﬁy omahsédtﬂcﬁﬁ DilSibsh Afyatt Wi Natiorial nistiditesofHédlid, does not

.._A

L;IS.U

COWD“SE i&m f&@ﬁb@@hﬁh VAN AR HIRRSCHARERbd¥FCRIBy virutypeany -
virus t %ntﬁr% ct 13 & e%a sSion éﬁh Sfeﬁﬁﬁl' ﬁ?h&geﬁvﬁﬁé—ﬂeé ype strain
is any Vif S OREN {doktng Si(@f’%l ratory, but still, in the
absencep a%;'@ VITUS, TS "Capab produci ng progeny genones- or

virions Irke thos sol ate om nat ure. For
mol ecul ar cl 531@ B-gghq(ﬂofft[\ﬁgrqsgptl ‘\quii'g ?@%m “*&13:‘0%‘})4\{8%{‘35@% rain
whi ch i disgasss ﬂ&breéulﬁ frem infeponddesia kasdbe ram
Cat al ogdisaussed belowpisnaRWAqvirusnbet alsa ean hera PR yigug. SRNA Vla'rl%afe 8

al ., J. gupdhat infeets prakergsss (e1:98ib) bactorsplpges) ag vrallasmany ewkaryatess | one

whi ch waschding iaamminlsamk; gafticotacyy, h@maws MMastyRINAtvituses haste single-strandedt ut es of
Heal t h, RNBe b trtigzendtiy mhteridl, alilowgisatdest ondfachilyrhabrdpablet stednded-RINeas the

| nodg&ﬁ&h@ﬂa&nw IThE RVASiruded £8dindédinto/ hedeansinf grouge tige posithvef er : .
express kﬂﬁ]mﬁﬁq'uﬂ?é [‘E | #losé Bf whRhRBE Ft‘!ﬂdrh@trﬁﬁsfﬁredw&ﬁgﬂlﬂﬂ is tiasidtedvintd her .
1998 Ju% ﬁx%teﬂﬂ%e@ﬁﬁ@l%& cid RSulfiid %o ﬁﬁtlﬁtg@nﬂ% Nghel Nvention
pr ef er gl gaebé-s@m %v‘ﬁi Lot ardrf it bbb o el

i's an |n§e(§5%go? se e, ﬁ%ﬁ?ﬁe es Sed bel OW)
group t REBEYeH Qedore hapéﬁ ten, Hié)u?) &rgpﬁ%ﬁﬁﬁé % g T%F gx{e\fﬁc;@
eukar yotoéshe PIRSeR] YPRIPTRY Yasfﬂnplaérré fetigal p ‘&BE"PS’ Rﬁﬁé o uaes
have si ﬁga@dedtmq@egnd double-stranded RNA viruses.

-1

As employed herein, an RNA virus encompasses Sindbis-like viruses (e.g.,
Togaviridae, Bromovirus, Cucumovirus, Tobamovirus, Ilarvirus, Tobravirus, and
Potexvirus), Picornavirus-like viruses (e.g., Picornaviridae, Caliciviridae, Comovirus,
Nepovirus, and Potyvirus), minus-stranded viruses (e.g., Paramyxovmdae, Rhabdoviridae,
Orthomyxoviridae, Bunyaviridae, and Arenavmdae), double-stranded viruses (e.g.,
Reoviridae and Birnaviridae), Flavivirus-like viruses (e.g., Flaviviridae and Pestivirus),
Retrovirus-like viruses (e.g., Retroviridae), Coronaviridae, and other viral groups
including, but not limited to, Nodaviridae. '
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RNA as their genetic material, although at |east one famly,ha

doubl e-stranded RNA as the genetic material. The RNA-vir USg& éF% BByi ded
i nto thre@omrioedsyr oups: the positive- . - stranded virusespéimgordoh@se of
whi‘ch the genone transferred by the virus is translated into protein, and
whose deproteinized nucleic acid is sufficient to initiate infection), the

negati ve- st r@@@@ﬂn&dmﬁrdslaceordlﬂm&@e Rfve¥iicl atviis e fiefemilyansf erred by
the vi rm&v&daewe%wa Hrdls df2hd énl{EEﬁﬁﬁﬂﬁs 580 %8pechily IMatbubeot EBsIacr i bed

by virig wrﬁé‘&ﬂﬁ@? E-«Ybsxlfs%tdu%@ oftis ﬁﬁé‘F?avw‘?r'ﬁQ &ulkR
doubl e a% {idehate 1%@?&‘*\8 JiraQ ot 15 PEERSRdWRR anese
ot rande gﬁ % ?@ ?Em e B e e B SEARRHE,
st r andeéff® W SR VLY RiSCSI2PIREHR n,
RNA vi r{f8tse é‘gges Si ndb| s-like viruses (e.g., - - Togaviridae,

Br-omovi rus, Cucunovirus, Tobanovirus, |larvirus, TobraV| rus, .and

Pot exvi r us) , Alp poefawed ise virusef the fasuly Rleorgavmﬂ%@mfmbly ahgpatiChA) EIus; r | dae,
Conovi r@EAV), KepasitisBrsirusB ¥y oy ainons) or mmBdepatitinday. vi ruses (e. g.

Par anyxovi ri dae, Rhabdoviridae, Othonyxoviridae, Bunyaviridae, and

Ar enavi r i daejnottietfirefenet RNW etuy isra ¢iag dfeh@familyRRewovitidedi.and Bi maviri dae),
Fl avi vifetgvirisy Sariiculsadpa (r@usgemegeﬁﬁs\ﬂrrsuﬂﬁﬁu@r@lndBQ&maw Spifinavirinae,

Ret r ovi giligndvi 5, 1\1 n"t ﬁﬁﬁxe d@Lenu{?ﬁ{lé Oxh RMNIR Qs Gpﬂe@awaﬁma@nco@ﬁﬁmewer .
vi ral SHER gjl %@jﬁ“ Ne$RVLT b TLVl &{3@0 024897 -
-8 APR lrlilk ), anav ﬁé c‘g{s-gi %o%grs chgxakf pﬁsv-gvent I on

Is a vi usna) Ej L ) enus

Fi | ovi ri: a?gg;gf §/( : %’&I %F SIS\YgP %@ of virus of
t he farﬂsﬁ?ﬁl?—*F IV ' Yas yel | ow
fever VAHHES GHE virgs (MuL PTVRVIWCrS&EC n@t‘“ ys P‘i‘f"r"ém\?l rus,
Japanesleuk @Wéé’HNéKAtME}LW,rAER MV&@W&IW‘@V“E%EE%@GHWSﬂWWWR@C| 0

virus, virusrationloendothelissisivims REV), spieenagarosiseinus kSN V)Y, 8 8- -BPeVERS I8 s - a-

vi rus ahotseemimmialy tudiaroimay (VMIMIER)), prdd Prtybé yiras Geep aMiasansPizarimankey( HAV) ,
hepat i tvigasEMPNYY ahdBSAIDS! vieuse)n Ak RINANGrus Bf tiepaibfinily Lentivirus Aot her

pref er r @Rirthif ativintkh infméhodeficiend3f vihiaypealrot ¥ (R HOV.1rdr &/ -2 wikereina
retrovipgp)r, w&%}m&m& 8lied I9mPhddédopdthy RobidRMSIRE 3HATAMITY ardduequired nae,

Spunav% de (H'éme ﬁﬂﬁ e.rlaitgtf1 anéﬂo'ﬂ&é?vu‘ﬁ@réW@di’d rus of
E)II:]eZSl(JI E h‘v Oa\%lé a¥80%%§.§ A &1 &dlé%sgdil ta%pe 1
| eukosi L0 4G A g cy ¥iris| ard us

el Sﬁlg el0dp Zetgr \x %r'éﬁrbg;gu tﬁ%ﬁ‘?&%ﬁ!' ; eﬂ%ﬁ%‘é{ Rous-
associ CQYErs 38 TURA! blag yalﬁa lf ?’HE (e.qg.

Mol oney(®-gnfichas rrzfa%éh?e&),meuge ﬁ%ﬁ% 1 KT Y}r“rsus (HaVBY) ,

Abel sonsimian iemunedefisieney virss STV ) ameavine infe WLWGW?EYWFe(EIéURe% A virus
(FeLV) , cagirmie arthsitis-encephalitisrwisis (4Bl oendot hel i osi s virus (REV), spleen
necrosis virus (SNV)), a B-type virus (e.g. nouse manmary tunor Virus
(MTV) ), andAasnﬁrstawmdmgrtushe(mventloﬂ\aﬁodbsﬁbblgvdg a DNK @jus. Brefesablyhd/) and
" SAl DS" DNA Vir@sis-anAtpstNMBrvists Odn ddefiowinky a'ﬁbip!és ﬁ@ﬂwvm aipapilldafi rably a

human | g Q4BEdiRiaSHRmY éﬂdrtﬂéhjcé/pe 1 or 2 ( . 1 or HHV-2, wherein
HV-1 was formerly called Iyrrphadenopat hy assom ated virus 3 (HTLV-I 1) and

acquired i wVt LU
anot her VI r us.,.f S’E%%_ﬁfgg Viits I Q%S? é%ga%e éirié'f ch( eg%lgl and
associ ag 1B Q ferns
" Al DS viach gl-es e req PWC'TV %11 Larfjsan, however, 1s
familiar with and is capable of adhering to the safety precautlons necessary for these

viruses.

' A "host cell" can be any cell, and, preferably, is a eukaryotic cell. Desirably, the
host cell is a lymphocyte (such as a T lymphocyte) or a macrophage (such as a monocytic
macrophage), or is a precursor to either of these cells, such as a hematopoietic stem cell.
Preferably, the cells comprise a CD4+ glycoprotein on the cell surface, i.e., are CD4+.
Desirably, however, a CD4+ T lymphocyte, which has been infected with the AIDS virus,
has not yet become activated (i.e., preferably expression of nef has not yet occurred, and,
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herein to refer to these H 'V viruses, and H V-rel ated and -associ at ed
viruses, generically. Mreover, an RNA virus of the subfafff 8yARRMOS Vi rus
pr ef er ablwoiognsusys sna/ maedi virus (e.g., such as infect spegrkorobg! i NE

I mmunodeficiency virus (FIV), bovine lentivirus, siman inmunodeficiency
virus (SIV), an equine infectious anem a virus (EJAV) and a caprine

arthri t bas RRGtab 4 Yhe(d VﬂJt gﬁﬁtédoaéfﬁﬂhéﬁvem ion

0 e algs beaéwﬁ ﬁ@f}g ot oh L%‘igﬁ T EAAd S o 3 flen g
vaus eé’ \1"3 Yr?e“FL}S;?&W %ge % u;?\{eln Qs "g glcc assified
as "Bi o%’ﬁ bpgisdot f(e t%, an aggpeyie. Askin Er?l elly# sk & oup
4") pat iak onll, mm@%ﬂ%md@@w@ﬁ Geie hengehan FP?IﬂSeé mEnecYedui red for

al | | abbematopaictimstem cEHeamendbryanic stdnn célb@ cellithatgive Herdoapermatezoa papm | i ar
Wi t h andodyse, eapratmabceall, aauinesalglitand thedilea fRyeferghlpdhehossesll mafassar y f or
t hese sukapyeie, maltidetislar ssdcics (e.gl abeppmnyd ted inicalivlar peast =iy g, evies

eukar yotioge greferablids b hddthinalidd)@.g. tddancedll. is a | ynphocyte (such as a T
| ynphocyte) or a macrophage (such as anmonocytic nmacrophage), or is a
precur sor tOAedehfe% be DrdsREeR £6hbie enﬁyc&&a&m eeuurecﬁ&@me@ﬂ

Pref er ag|, Hfgf e%t8 EeIR® cn & M R Qﬁll
| nf ect el efge % B %ﬂﬁ"% ot gqfns ’g’ﬁﬁ%s been

feraf? ’&F rﬂ %’ﬁ“&?ﬂt i é’%ﬁ ec B G e 1485 004897 - F
rerera 1 -

8 APR oTHERS @E%%G 1}“29@7?9@ ﬁ&?ﬁ?‘k 5{5 °f33g5 @%H@agﬁ ALLF-8n has
not beefireidsiANysiem, sespirgtory ﬁy&tmfgasm@tﬂs@g@@wém@ WrinanysygeeRervolisngst  cel |
pr ef er abysjen.dntegembntary-systeannokethet@eTystem oF an ammsybﬁe g.¢ Wihabl e of

bei ng i miagunaldorithe sike). (Rrefezabinthie nganszsnssnes/pellgémng fargetadtarepf thguch a-cel |

I ncl udesirciiatoryi systent (el g. nintkding) buanvt distited dy heart,cblaéd vestélprandbbetl, a bowel
epi t hel ieludised Whit@blood el el ied|blas dells)arespiratong bystém (&gl nose, plesnytrs, t i c

cel I, Lpigied, kachea behblﬁ, b@nem@maytuﬁgs and HRittd) Pisabintestihslsysteml (e.ggn

erbr yonhfcmﬁ&g?neﬁ éso ﬁh%hs Qtdﬁeachl ﬁeest@ess IQEI'NE& 8rAas, %@éhs Begyte, a
stronal Hﬁl&ddeﬁ ﬂi{ﬁ%ﬁé eﬁ: g 58 ad il gi,a 6%251 aﬁ:%édd% L1 S of

;‘eagt‘kgem o, and érk'r ﬁ‘ésy%g‘?%eeébxﬁ@luﬁmé Biit A tBObl%n%Hc.il ngﬁ' cell .

S TLES L e s
col | ect PRIACIHHS, Y &F CR MOTE Precerap ity Eﬁﬂ%rl se,
i nst anckeing taéé?thé{ﬂ selge d(féqmﬁleq giRpR eepsistingnfhssrt, blopq ¥essel, upgiver,
endot heklitladdspiurinery bladder ansbeyesellot H@qtarg%elés nm%nqﬁ ke ngmaqlg d
contain pmng discasbd vellseuch clinsdsesells ¢zadic bt are lnbtbmlfad\ ta teyaer qells.g: , - heart,
| ung, | infected cellss géreticajly dtiommdbeells,oricalis in proatholidy or camntand 69 a‘tmpmlalatsdu@t her
or gans) suchnasauganvasgalae sndothelial celis. r cul atory system respiratory system
gastrointestinal system urinary system nervous system integunentary
system Q)recg,}her organ system, or an organism(e.g., a bird, manmal, or
the like). Preferably, the organs/tlssues/cel | s being target ed are of t he

ci rcul ator y %'S‘Ie%{é&( fs agnucjlél,E'P qu gciulé) 1024 f'ﬁNtA) tﬁ R ood
vessel's c(i: E:el I s),
respi r alBRYES %‘%Sg jirgn g} ﬁ :
br onchi &P onI FgTs g “FiFIP m‘ gB yﬁﬁ?éﬁﬁﬁal ??9&1 or1sa
i ncl udi PY{Z? s e encapsidated forms pEReRtAT nYGleis apidsand virg 1? gles B ands,
pancr eadVhi¢h thgfvectoggpqlgp@g@émavg ePnepkagss. urinary system (e.g., such as
ki dneys, ureters, urinary bladder, wurethra, and the |ike), nervous system
(e.g., incl ud)mi;ablbullhe vettor isrrid:tamriidatypb Staiin. ofradvinysi imabmuch as it comprises

human-made mutations or modifications. Thus, the vector typically is derived from a wild-

type viral strain by genetic manipulation (i.e., by deletion) to comprise a conditionally

replicating virus, as further described herein. Optimally, the viral vector comprises a strain

of virus that is of the same type as the wild-type virus causing the infection being treated,

which, preferably, is one of the aforementioned wild-type viruses. Accordingly, preferably,

the vector is derived from an RNA virus, even more preferably, the vector is derived from a

retrovirus, and, optimally, the vector is derived from a human immunodeficiency virus.

Such a vector derived from a human immunodeficiency virus is referred to generically
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cord, and special sense organs, such as the eye) and integupentary system
(e.g., skin, epiderms, and cells of subcutaneous or dernaf ABB 05, Even-
nor e pr ef @i0el3log489rhe cells. being targeted are sel ected f pefnidag6079uUpP
consisting of heart, blood vessel, lung, liver, gallbladder, urinary

bl adder, and eye cells. The target cells need not be normal cells and can
be di sedwtginesh'sHIBlgbctai.seases cells can be, but are not linmited to,
tunor cells, infected cells, genetically abnormal cells, or cells in

proximty or &esitaeslsd, 9re3fBﬂBIyTP§a°d}§fﬁHﬁ sS4 bindfss BF #4jgndot hel i al
celI's. Meglopivith otN@GbflencdsS sebhH4CH: dpr'lﬁstﬁcéz"e,d 5@11@%%? I?R*g FMc:e B}C\)L& RNA)

h
RA) ?ﬁiﬁ,?%%;h%ge Ef?gf Ly ”ﬁnmé%ﬁygﬁl 4 ‘%dﬁoegggﬁf%?%%? ihihem o,

ety 1
phages 3 ¥ BFrttcg G $EqUenGRA t he
encapsi‘da % fl?:l Sﬁ% e Pd (’e? e“‘&b?"éiél YRR dtrginyofjad ﬁ%FthlF“ét %d§n9'n whi ch
t he vect ?0 & B %1(‘,(1"5% pidacag¥ius fopwithe Blayivirides, eabusfros not a
wi | d-typRe %@nﬁ“&riaea\me Jrom ﬂ@s‘?ﬂn’@ﬁa‘ag 2, acfmﬁpse@e Paoveevirideegd® vitug at i ons

or nodi ffrceethe(ﬂ@pesm@e 2 Waus/ Gomdhe Pypvicidhe, p vims don thecPatarnyaviniddedla type
viral stvims rﬁronythgétmbdw/mm qrual dtusdor itheR etrdwyiridid, fichaling the GBPr i Se a
condi t i gelzévizuses, del Spuata-regroviruses and shef Lerithmtrodieans) Vhtdsdi o @irds-liet i mal 1y,

t he vi r @envmed derivedopaiseciated vaith ke viedl fiilies atd o inshidkd.t he sane type as
the wild- type virus causing the infection being treated, ch,

preferably, eafclﬁlﬁ&i@{ré&@rrfgw AR o1 0B o é“séégzges é&%?t@dé?g' Y. "

pr ef er alghy, rot of SorflE6didE Se ureﬂggsilﬁe fdrm 4

the vec | MarT

deri vedtl?i;?ﬂk&l gaL%ﬁﬁ{ﬁ%% ef?%%gﬁ%]?/' p,ci»rt Se%l?gﬁ CSAIG HSPYP HE? P‘?/bg{’f rom a
human |rmunod |C|ency virus is referred to generically 14 4' 8 APR 2005 WO
02/ 024897 PCT US01/ 2997 herer nas a "crH V' vector. A vector also,

pref er ab| eé‘cmﬁ‘ﬁ? hereipga wegtor can gpmprisecihei DNA arRYA. Foriimstancey ect or
with otlf sae]aU RNAgigetor san be vyed tadletine the virus.o Similary, arc IRV A Mopy samuences
with obemadeesayial RNA genoms. (Adtriroativelis si oA Yor visal grenonaizdNA) fdiety

wi | d- t ygan be franscsibeduinrvitro to prodpeé RN A Thesditédhaigaks yrervedll-keewn igtheget or) . In

partrcuISbJrlledHtMe&ﬂqaml“niﬁsande&s&ﬁieﬂ)in&&ﬂfohewxﬂgmwdth sequences of a .
nodified (i.e., non-wld-type) strain of adenovirus, adeno- associ ated

virus, a virus don@itiohdl rpRbAig wlﬂé@ a’i t&% de? dae, a .
e i mity s st S e

1
from t heykaky Yk ho%t (%]lf "Jﬁdc %[pc le spre 1c ge t E
Poxvi ri que a'hgét Eﬁ" c%h 72 E{}g EF I g, gﬁ % figctive
Rhabdov ¢RE ghactually-infeeted with a veild-type
retrovi ES)&M‘{%?V{ % ‘tq aﬁ Re Virns Infectiongianogewrither r yses or
virus-1i rier indec ’(?e‘r 8 oo 159 lyi rgplicpting virus pecnsdipg te thefigwentioss ar e
al so i néYigemagvely, r*&%‘reﬂ’eds eng that mwdetwdd -tyee vited or belpeogensqyodintes (i . e.
sequenc Bcegsary fr V@Ghl’ jcatiom: Thwust ponditidnaliymeplicating versor acodiding tostheuenc. es)
der i vedinviestiomisroniruséwhichipreferablieis the sameypeof dirinaothe infedtisn/beiag vect or .
Pr ef er abestedytbat-replicates pmisnupon cmeplemsriation! witht2owdd-type\strallesf WAk (6Lt or . As

enconpabslper) oe whien wild-type vizts indetE IR coaRirhg B&rdlmwreﬁu%mg%ctbﬁst ance,
ei t her geddifesopr RNA vector can be used to derive the virus. Simlarly, a

cDNA copy can - be made of a viral RNA genone. Alternatrvely a cDNA (or

Theee ?e“;gggﬁeﬂ%ﬁm S %&ﬁ,ﬁ@%ﬁﬁ%%%? L LA

inthe form o his pre erred

descri bg bbdim enF provxdes a re;ﬁlc 1 (crHIV) vector strategy that affords
nonpathogenic crHIV-1 vector genomes with a selective advantage over pathogenic wild-
type HIV genomes. Specifically, in cells containing both wild-type HIV and crHIV -
genomes, ctHIV RNAs have a selective advantage for packaging into virions because they
contain, for instance, ribozymes that cleave wild-type RNA, but not ¢crHIV RNA. Such
nonpathogenic crHIVs are able to spread to uninfected cells that are susceptible to HIV
infection (e.g., CD4+ cells) in the presence of wild-type helper virus. -In this manner,
selective packaging and spread of crHIV interferes with wild-type HIV replication.
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A "conditionally replicating virus" is a replication-def ect,i e ﬁrﬁﬁ whi ch
is defective only under certain conditions. In particul ar=" AFRi2MBs can -
conpl et ew0$2mBq8b1 cative cycle in a perm ssive host cell p@ﬂds@lmpﬂ;t

corrpl ete its replicative cycle in a restrictive host cel A" "host cel I
is a cell capable of being infected or actually infected with a wild-type
strain .of ViAfisther pref@feustiofiecht ies hos-pathegénivcHiVt yetor\thdtdsndmf ect i on
can occyithehétiebecdded RidBesHot BbitEih dnylBEibHRMo dF thvied Bebeb4d?Y Bhdtdin

repli catséqaﬂnaésr(mwsceat%nmted iohw Wpﬁﬁt\}'p?BrNef"Jr%B Bl Sﬁé’orf?a g cell”

i's one yhalo PO thé(%ctry [E% E1at g gssary for
nel en%ﬁ%gwgnsc%?ﬁm@ &Cirg? it A
he i nf 88Y PERCHEHA Ly o5 é%“" ap i

wih a Vd@&-@a@%rﬁ% OB FrAke B Ve V\géfﬁffw“l" y}@’%ﬁb: s

i nf ect s SEAMEPSES MY Be Prepgt ébtrmnnﬁmwtmqa;ly F’éﬁﬂtloéat’ tﬁﬁlslﬂ&fit or genores. In a
preferred enbodi nent, a vector conprises an RNA virus (e.g a

condi ti onal | ﬂ’hervepﬂora:m hoyewdr\preferabdy poxWMﬂmw@mhmﬂatmdmﬁﬁﬂ: structured f or m of
DNA. Thptginatguenees (sectbaxhagporta Ppagnemdeisereof) aht enainatig prbtvinlseqaendes/) vect or
st r at egysuchat pall, bk dRgmiaithérebH aR1dl/6r the ERVEIdpevibied sed BEREE Esudh hdlerd, or .

sel ect | Y eraahearfhRERIPS foRACAMBRNG Cositd Slthet Yafsitiohal§ AoNRSor sipmCi fical |y,

in cell gheRrdRi thk 'EgndlﬁBﬁ'alWrE ctaﬁﬂgvggt fi’ﬂ?b@ raﬂe\fo @&@B&ut n%f @pﬂcﬁ%@ have

)

a sel ecidyfs hevap ﬁ‘tﬂg rﬁ’émpcl Q% hfegd ﬁmléa' n, for
nonpat hid Belge ‘<§‘° e R v
susg ept 8%11 dtc% rﬂl wll ft&e[ 1 r Lt ESBHQatS ‘i’F m}eﬁg‘éﬁﬁb ’r;ﬂ@emg'lme
wild-ty Q‘I" lh\?YaPG 1S, PP nviglogical THHERS HISRICH$fd- spread of

crH v |ﬁ?1§ 1%%0 {HPEQteInF PrLue té w&ﬂm@mspé%ﬁpnm the geotor apR theelparde 02/ 024897
PCT/ usoRyovadertbe aptimel h@logmabe &ry odvas oaieteai shtforwardappliaaticedsiropler HI Vv
vect or ma«zmnspmnssepmmbgmddnmmmmcm@ vasiougcombinatiangf conbi nat i on
of the wniclaptidesegasmey inte veotonor hehwn eorstmctsswhivhasocesses arefoutineriot thdsd o,

Vi f, Vpskillshin the adef, or conbi nations or fragments thereof) that woul d nmake
t he vector pathogenic. Alternatively, the sequences may be present but

transcri pti omglth¥msdrk b aﬁHve'?ﬂEleBﬁé@% Eﬁ'&s chl bt Adtified orhiRad (%Agie @lindoes not

cont ai norcﬁ?YoﬁB %51816 %% e%ﬁ@l{}ﬁﬂsgf UCh as, but
not i MdcH birftio e rco éta%ﬁﬂé d. the
vector pat Qg Hﬁh f hese se %g&’ﬁ'{l l?P
transcripty é‘% ﬁ? 21;* elrgﬂ?ﬁw ‘P1°§ PEP%OQF?“& vaw

refera nces
Fsuch aﬁ ? h%l SPfF’&-:I‘I%T ot/ hxess, d 989 nd °§5& nces
(such adg pGegptua; 35ré ﬁé‘ﬁ? mebe&mcomﬁmt@#h@m@l&w@mmy dor ot ei n sequences

(such as env, or a fragment thereof) in a form capable of being either
transl ati onarﬂhy approaclke permiti¢d with the dtove batoms, is differenifcting thensklof livepl i cat i ng
vect or atigthatedi(Ld)tvaceingd thataise replicatioptompetentodiuzes that lacly adcesdobpprodsias

pat hoge(dee Danicl efalV,eStidhes,1258] 038Pl 1 qlbﬁz)Vﬁﬁcl DlesroSigtsl AEDS FIP&HERARL | ON
With a RetBei., COMPNSIE (16545 Be@BsEwhIINEYadtsdsORd eﬁ&@i@rh&! dolipldRERSSary
sequencegsy defRlenyid tﬂé’t%}gﬁﬁ'ﬁi\é Ip?eJe)ﬁPﬁxe‘éEﬁéi@nﬂ o&]ﬁ n o ' Qn LA ﬁxﬁ%ﬁlﬁ .
suf 1 ¢i fllboh@%ehe aﬁ{ta 8 TS Sl i g4 tea IO o

£ saf
prophyl Q5 cifes ot ]?f 1
f Sannot L AR mgf |
groelrgtef‘f’hénpﬁqcmsaﬁ?% %eegmé?‘feeé WWWWS&E%? 4°g forvvard per Lo

application of sinple screening processes involving addition and -
subtracti on &/ altgrnative appiessntetd b BEV vaccine provided by the present invention as
described above would be to use at least two vectors where at least one is a multiply

deleted HIV vector and the second (helper) vector expresses all accessory proteins except
Nef. Therefore, the multiply attenuated HIV vector could replicate in a conditional manner
without causing disease while being complemented with Vif, Vpr and Vpu from the helper
vector in a controlled manner. The first vector may be constructed to contain genetic
antivirals so as to interfere with wild-type HIV replication and spread. Alternatively, such
the first vector could be used to elicit an effective immune response against the wild-type
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nucl eoti de sequences into vector or hel per constructs, whicp &ciroce es are
routine to those skilled in the art. Furthernore, the abovE '
sequencesweanr/mesonodi fi ed or nutageni zed in order to nodi by Ti’61/Reos ogl cal
effect, or for exanple, to decrease the chance for reconbination with the
hel per construct. Numerous protocols for nodification or nutation of

vect or aviohsh il widh becslaintto tedss skible@ i MieArtRAE: mbld@cz&ﬂ SédsswilPpéngt el |
known i revalietiorabf whizh @ctueliédiEhihatiin@s) g et e'nBes'\dyl&E&' éﬁh@%’oto tcourt

E;?ggragﬂesbﬁﬁ&ﬁﬂﬁa%éégﬂﬁer\?&%wod}@ &ﬁﬁtﬁ{ AL frdiRLRE to r%% % gg)ﬂgeg gp[) Iotnﬁ
|ncorpora§% y ere irfer?ﬁtaﬁsgl ?&g tiret y}nﬁ%tgbgpprgac per%cut ed with the above
vectors is diff.erent fro se of . live t enyat ed (LA) vacci nes that

use repl i cat A) elfr na @fn‘t?fébeFmﬂ JERj} t%&?@?rﬁ??m(rsee Dani el

et al” ﬁ%‘g %2‘5 an ‘i@ﬂ tp £3eF95S: gagnBOlDBRY, bafiapf sev, ayhtle usiag 2 BIVaunan
Ret r ovi r2 eriygd helper weppory @@4WPE@W@SMh%VﬂAVD@C\EPmW optionelly Mef i s made
to conpl@ﬁéﬂ'nt Therigrentioniie netrlimted byithis exauple kenapseanypmoetamition of thef fhiovt ent

pr oduct igsnesyflaced infafg compatiblewecter cangtsipaivne irhdliyetevembd FAV il adfEIY-2 For
exanpl e,orichimegickivuoririase, isequililp byssibdd. Gtheckxpres§bl of Tackbémake HBOt elicit
an ef f ediatitmnt waubd traesapiviaebothHIVe 1 ahd BTV -2BTRE €6k doNgflem @ aidneikh oké SI V
vacci nesather pairb@gRNiestor PaitityedNhdt QonBERE EfhaRBs HIPaPReBr g%h é@&ﬁ)ﬂv An

al t er naty Rt RBAOAEY Howavdr AhEkWo ﬁ%@WAQWOﬁ%&H‘&@@V@% e Ve hon
as desqhdrbRt 13‘11&981‘&1 EQ B@aﬁz‘%ﬁb‘ﬁ Sf el %geﬁ&% swglﬁ &E(east one
R e L
vect or ?ou?éfyge eé’otﬁﬁl"?‘ft @Fnowsctﬁdﬁ? ‘IPS&§F ﬁaﬂf’%ease

whil e béP et@g ‘Tcé c? TRy feays during reversq tonserintighaftgicthe ppssisle mfestr in a
cont r ol |SBRSCARFIdRTBet Cellne i st vector may be constructed to contain.genetic
antivirals so as to interfere with-wild-type H 'V replication and spread.

Al t er nat i vel Yo Bithpr address the passibéeproduationl af coepagkzgtdiconsthicts, theamctets ect i ve

i Mmune rmeaspigriber copddimone vhmond hubléiy peid $6qUARCEXhAXEBNE the risk offarfPR 2005

PCT/ USO T¢@@tbisation: (For ekample) ﬂhelffrstpileanoﬂrﬂag cohip@ea fikbiynesl(orn the art that a
si npl e satisasd/fijopim) ssquancé &p@ﬁﬁdﬁd& cle@Vae T ithORel ?ér %’6!0? hcaqbdafization, in
conbi natthosse) cellul2AUBEHRRS FWkith@Mufar $3Batibe oi‘ hﬁo’ﬁ ve¥ﬁ>‘f§ *b la%sult%?%cent In
the hel ResayyRGhe WAHLC RERT tndrdie fséfét?ytb d s];i %ﬁ[ §y' boi ng

ther ope iz Gl éﬁ% Wik
%_e e{ (&) 0]
o P DEISE p gﬁﬁﬁ'%é‘gd"%é{%g ﬁﬁ"afﬁ) Mﬁlavprfas ST e%lfr@‘ﬁess gag,
|

Vee

pol , envncq?%ﬁl Vr‘? 051 vanroyed by theigelpgipn of o
exarrpl eribf’ﬁyl%?(sp‘f“ §h Y$riorgite prayide ??Jetﬁpt ional ly Nef genes. The
invention is not limted by thi s exarrpl e because any conbi nation of

the. above geHEingivelse antisensgupolasrisacould beweed torreplondtheabovsribizymesdsng

r ever sedhatifrmptign@fgidouble strandesHNAtiybridwonld be maptidly degradediby balluparssi bl e.
The expreaderiucleasds. Pafurfhreo preférecd-nvbddimbsatck e ehermitisehse sequiencdsivwailé bBot h
HI V- 1 argdeakdrih BnigliRthah the apprgutisiately 16 base pusitiond 8La riBoAHMERNACudeA FsktiC e
vector papéting. es that contained either the H V-1 vector genones or H V- 2
vect or genones. However, the two genom c RNAs woul d not effectlvely '

ﬂLFE;Lze t'ﬁ?ﬁ ﬁl‘g“ecp G4k E‘gl{e rQQJbeﬁffBé%%g\g%zeé_g Ot h E@B&;ﬁ |on

el ¥ Aot P nal

particl ¥4 i on
bet ween%%% e(%\%lg? ‘§ Z B BrEtRsiated ¥rys, II‘F‘EH%el on  conpet ent
vect or (CEESETNY 0 %P‘”b’ ais) whereby thaq profainssould beexnressedar i cl e

i nfects cansututlve ternatlvely, the heterologous helper vector may be constructed to utilize :

an HIV-LTR for inducible or autoregulated expression of Tat, 5o as to transactivate HIV-1
vector expression. An advantage provided by a heterologous viral helper vector is the
restrictive association between the genomes of the first and second vectors, thus further
reducing the chance for recombination to generate a possible RCV.,

In another embodiment, the vector contains an antisense sequence that is present on
the helper genome or is inserted into the helper genome. A non-limiting example is seen
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subsequent target cell. To further address the possible prqd%cxion of
co- packaged constructs, the vectors nay further contain ore

nucl ei c axpd/emgeences that reduce the risk of any reconbp@@ﬁg@ﬂ”mﬁpr
exanple, the first vector may contain a ribozyme (or antisense/ribozyne)
sequence speC|f|c for cleavage of the hel per vector. Co-localization, in
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cel | ul ®NA R BoslaiRthe antiAaf ubtiftate gqetre] edukiprefirentiallyiby-fakathet he

ant i sergﬁgcﬁggﬂgmcﬁe@ woul d be greater in length than the approxi mtely 16
base positions of ri bozyrne- RNA used for target| ng. In a nodified

approach, thg, *a?ff&%;;um {£REKiRE of v@ Bilﬁmffiél s € a 6l incash rebilem a

gggsr ol;999) e:% ]gsffé ofaﬁte%1 fe th gctrYrJJ 113ﬂ15§'§10fuﬁf" i eséfg?jc“ bed
' Sﬁr pte 1y & th8 ase—pamn @ﬂ;@f&

s, EE % x e

saﬂa %\%@6 F%“l" n.of sp

heteroICQB'@HBn&E@l S¢ We‘i’ita c 1%{908 é‘?ft‘PB ﬁlgF’P‘? y&#&\a V’?f’l‘R f or

i nduci lternste emhqﬂ@gm thedelnsx ﬁp@ége@ﬁg@ﬁew to C%le}alé?smlt’o VETSLANISEECe HI V- 1
vect or seqyemeessditnetedan th@lUérste@g@lcpﬂr@unfbllédthwoadlﬁéﬂéume@b‘ﬁ%t@a\ﬁe?@r hel per
vect or Withoutdimitingthd mttureefalsis aspeat ¢fithe butentdeom the antidoansisense sequenessr st and
second ceaklwriasertddutisthlly tdissiperrcodingisagnenbes, bhbeford the transowiphomeadt i on to
gener atigman@Rssdite. HdREY, if Vectenaidielpes RODAK siwuld sérbedipitoisty beantoablizedan

ant i seng@ 38546 265Hakkating anPpSEIRN réeBmbiralionShee thedMificeise Qéqueficdsvearld ed

into t 5@@&%&@%@%‘%}% %Eké%eﬁ‘vﬂﬂarﬁhrﬁéﬁg%@ pleveRRBombihatidn. 8 APR 2005 WO

02/ 0248 e pN'cpt ASgag vector, which is anal ogous to
the pN cpt Ageny Rl B8 pe i LEPORRRUENGRUL R SHRO L0 N
o e R LR e
is plac®y g’% P?)‘lrﬂ%‘?t i) tﬁ ‘é‘g'éﬁ Wi ream

of the T O%Efliéqff@é am plpﬁst}Pesss@ﬁe |bﬁ conleczedothe epK & %?Pé?‘&len%’é*
sequendeipowotldunderge kasgarhinng yith @Wcﬁﬂﬁée%we@i&ﬁncé Hbﬁ’éﬁ’@ﬁtp’ém IB’F’V%‘EI i ced,
speci esrecémbination. TiMAsxaniHesprovided bdvsaare gehioaans todimihthednventoniaiust ng

hel per sonesutaho agpdstofgensifc dntiir] Ridicsy it veoyld beplid thenymsfskilledin the y

t ar get egh that AdiBerdp perttis@ntieiral seiices; bt welltus ltieeit begmentargetseqeeiws, RNAs,
that cogjuid Be k& t&into Sstforaind/criefper sa3HaoKe e Asvbfirthepn@i-tntig edaipldia- pass
the spp Pd RAS FRUAY éi‘l‘avrv‘:écto}_ﬁﬁd dinbipef @At é@ﬂtaﬁlé@ﬂ{elsehs diee fagelent and

hel per ?ﬁ We? éﬂ‘b@ugé Qlih céfﬁ%iﬂaﬁoﬁ Sittl dach b eﬂcf‘in'&?é f@@tb? RducheEmer titer,

yet 1f ﬁ‘éo EF Eﬁ%g&dﬁggwﬁh&b [ za e%nﬁﬁo;vpbtegggryaggl hel per

co-1loc
genones shoul d result I nacti ¥at Il on or dest ctor and

hel per genont aNOLhar Br F‘ﬁ@‘g podimeat fox the expIGssin °F|BF ﬁcoﬁp@W5ﬁshatlon

t o- genethgrcemppneutsy/are| qa;p@ssed 1Ians1ent1y One means of m. ng t e vector or helper
express its genome or genomic components transiently is to construct the vector or helper
vector using, for example, an integrase negative Pol gene. Such lentiviral integrase mutants
are known in the art and have been reported not to be infectious (Hirsch et al 1989 Nature -
341: 573-574). Therefore, the vector and/or helper genomes that are produced from
integrase negative producer cells will not integrate but could be expressed in a transient
manner so as to regulate the amount of vector or helper replication. Yet another means for
transient expression from either the vector or the helper is to disrupt the AAT sites in the
vector LTRs. These sites are responsible for active integration of the reverse-transcribed
genomic vector DNA into the chromosome of the host cell.
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al ternate enbodi nent, the hel per could be engineered to cont ﬁi n |f}lnti-
vector antisense sequences directed to the U5 sequences foU AR

condi ti on&DI0g/0e489% i cating vector. Wthout limting the napgr@sef200fy S
aspect of the invention, the anti-U5 anti sense sequences could be inserted
distally to hel per codi ng sequences, but before the transcriptional

term nation gigigher Hﬁﬁﬁ@@f dct:oﬂ’lﬁﬁélﬁﬁg ARALHe ﬂﬂize%m&ﬁ‘ﬁﬂ&tﬁn %q%éﬁkﬂ%@ét ously -
be co- 'feﬁ&iohaﬁs{c (f‘q gm%ann ANdeMBSSnRhY nefEQHR Nation, then
&gﬂg v\é@ed ucl‘?ﬁ 4 {obh v&rtoa Bt ;h{}\e%te oy acgaaey L
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partic )
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h cloer Vg aalgéﬁféi%cé’ﬁ»‘&‘ E%Sécght o
t t to
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sequenda tians viaexpressipe fromoahelpermdastost et engodes itndn this ¢mbodimentofhe | sense
sequendeveémionhthe venditiondlly rpplivating vestecarthe feativestor Wheldevoaeqods apr ovi ded
above dntegrist. Thafilsion@rotein hmay be, bubisamit liafited @o aigir-inepease fusionprvtepes of

genet i Goatiinidg bpkotéRE dRACEe sitt atHéljGhdiRn et dtnltRe dpyAdehs litddrd dniind he  art
that nuRRI Quaeeleti cantiviral sequences, as well as their cognate target

sequences, ‘could be inserted |nto vector and/ or hel per constructs. As a

further non-pi Uyl 0. LX5BH 6 R;v PASEMoNRGH 86 v@aj}qdﬁ ﬁ%l per that
ﬁzzaa;;iﬁ%n%% ﬁﬂégﬁ%&rﬁﬁfﬁg %gg RO B L o
of co-pIE BY ide o“r?“%HS’ tﬁé‘ ot uq ’I‘?n Preferred
enbodi rfﬁﬁ’f Bsre @n&? PB‘FPeé"TanEQ C§ eni‘f’é‘ltsp'goﬁ"ﬁ epp)he

conponeRmpoRemats 3l hé‘éesthﬂ effeetodingreasing afety pinga voil b?dk‘?fﬁgilfﬁ%“f@fct or or
hel.per muliplecwestarand helpemgenomeg thgericate BN viageeqmabination. | Safety cambe

const r dotthetremhenestddry consthistipg the veebirG) and helger(do centamditde onmno fegiwyr ase
negat i wef Héalolggynisetw&mchemewhichiis alfurttet pesfasal embaditnent. draetitiondngithen t he art
and havecbsary geapmid @emat into nhtipleiceaipoasits fukl hiofuberabstiQGoplatione 341
573- 574<)fthér btideticHally rdpliRathBEVd¥ioraitbe of ishédk PRIbaBR O Rford thah tb Snpr oduced |
from idhgatasetowlpivd, %eﬁéxﬁ@élt%eﬁe s‘ﬁﬁhita&e% Péé&nt! W&ﬁﬂ%@io@t&lﬁt Taeul d be
expr eszfp@l 41 nfmibbPEY Bl (s H&%nﬁﬂi@&'ﬂ sipyect or or
hel per dofihlieAlf i ff!l%ht%%ﬁlﬁ Shof ryk%ﬁarﬁﬁirfé&spoﬁ)%ﬂ% ﬁaa Qe 4iEgm i t her
t he ve‘gggog tm&% |sr vector LTRs.
These siTES 318 r‘) fibl e for actlve | ntegrati on of the.

reverse-transcri bed genom c vector DNA.into the chronosonme of the host
cel|. 18 8 APpe sipwie, pigsl por-dimiting moens, eébwtmqreemomgtrﬁstpnwgh@n fpgy
accorrplb%wmqucmsamléeln@rﬂ) iiyy simply degsmersting dhanuclebide geqyenes, whilsct.i onal
i nt egr avaintainiag thecencedeg amina lacidssequanices Te¢hmiques ¢o degeneiatesequences alger t he
condi t i lomosm ip theait andxoutige.v Oot prefesettimetiwdas toemtmandzd the sequentdsef thel per
vect or -thesapentitnee dein HulreansnCedomasage has bédnatathulmet ifor@imates agl is desdribsd on

pr ot ei ninWhdldleted. (Nualel calitids RByeaotd 615 38 Spplement: 2367281 1,11990) wehitniast r uct ,
such a hpéieincypetatid asaf fifl lyet @ifthl Nt egrated copy in the packaging cell
used, during production or packagi ng of the hel per construct, thus

P:]?\e“g?:'igg f ngéde%@h Iﬂa&'[aqgﬁ eﬁ‘% iﬁéo?té&f \z}:l’lgfb%r b&gsg@H 125 thi Ef?écﬁﬁf aely, the
constr u%ﬁenf#ﬁ L i&%@g rt({ ?I%]gac % wﬁ@m&gﬂ; P¥ne Mgﬁ%ﬁ%ﬁ%? y t he
condi t i BHAFP Y4o8 h?&? F%‘FP%& tap Afode an
i nt egr d&@STYHe Afd gitionally r Bigrveptor PIPRY Gamatruess may be :
vpr - i ntdagigned tg méuwemmbmahon c&heﬁ iviirgl se ﬁ@ﬂeédﬁél“éln@éb@i}@f othes wild-t he
j unct i oypbsetqusaeestwhichmay saidcidentallyibe g“masiewm Yectoner kelperchaguanes in a :
cell. For example, the use of a vector and helper pair in a packaging system based upon
HIV-1 and HIV-2 may be modified such that the vector and helper pair are degenerated for
an endogenous retro-element as well. Thus degenerating the nucleotide sequence of either
vector or helper would reduce co-localization of putative recombinants and thus reduce the
risk of generating a replication competent virus between vector and helper genomes or
between vector or helper genomes, and a competing genome such as an endogenous retro-
clement .
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The above description of a two vector-hel per systemshould in no way limt
the invention to two vector or helper constructs. Any cordk gapppnrygf two,
three, orwomt@24syectors and/or hel pers to provide the conpgperiss ARSESSary
forproduction of the vector nay be used. Partitioning the necessary
genom c elenments into nore vector or hel per conponents will have the

ef fect of |ncreaS|ng safety S|nce|t w il be m)re difficult for mul tiple
vect or and er. eno en fe y can
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may be QEIVIpartitedcthi e&@ Batibo&iicR! the hog! SORIENEYdiMbas OF EfFEVORctozoBdlishat | ons

and ”ayndf%ﬁ erﬁ'ﬁ&ﬁ&f’ W‘l? Rﬁh&é Ed&@ErH’N icl¥§ BuPit léwYéé #3483t | S
used t8»thé‘ﬂ %@éto 8 thel én'uBﬂ d'rEHEY N9 regions
of ho t te 1%% erating the
nucleotl e uence.
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be usedvital r¢plizhion amd theks refectiomrodtothar tcells, omnidleple rowrds ©f odplizatioratgdenels

desi gnetfiat woiildretieit abivlegical refponbesuvhcls ag dthnvirielteipoasd) elie imprbhémentdy be

si npl y inaeafaRité SHHREvedtoMCaRA S Bosd dsdd Witk sanadrt padkais ceduREG™d | f any,
found oghicherd8EE B on®PH St b14Gbund Siekich h(?i?ﬁh' ¥r mHRPRRNALY SHte calﬁgﬁ dihe
vector gg @} &hﬂ&ffﬁﬁf%ﬁ%réfﬁ [t%ﬂ Eﬁ%mpﬁate%‘?él ekSorls g yﬁﬁﬁggm BMHeOn W Lh

ot her v sequences, 1 nc ose 0 er vm equences whi ch
may coinclrdentally be found with a vector or hel per sequence ina cell.

For exanpl e, e u 0 r he i T st.em
based upon J4dESHOGEE HP%FW&P Lk %fd"@ﬁeﬁ Qt a?%gﬁg:o B hel per
pair ar%nﬁzsg@rféﬁpab edito 3 pell inde ditiongllyr

degener vitaliggne produsiscapbp Q@Pélé@] uemrely{w ceripfrstion \we@taow th%BuI d
reduce ®oal oz aravimis of a RNAvirve), betcadstbyisuppiying therhios mibm(ﬂee foma ofr i sk
of genethairigenesssubelohed at amexpressioatventor,\d.g.118 hélpeneamessiontvectoa ((thelpet par
genomes“telper lved:tlm&‘i?,rthhttelcs'fc:epab@etr offisipagtinggmmna hest ceH anseriptiop et tragslgonamfe such

as an emgegqita % SorPorasimbiural), b9, dteHRARveR)he\Wend pddddd Ldn BEHPPTRA/ 29976
In partg ﬁ&usly‘:'i %ﬁﬂ%&ﬁeﬁbfemp}d‘@%qg%é é¢dip virally infected cells or
uni nfecte cel’l I nf ectéd cells suppl y the crH V genonme with proteins

requi red for pengansi L aa@&or %; c?édtﬂﬁ?&%&%vélfﬂ}) for G oY,

genorres. se STl CS (P, 5 sBAEhEL A iy by

transduf hrgrlg)g at ed
t r ansduFHHBH< °°3F‘i!h‘c& XPIGRSeR, 2 'i‘? sre?’ﬁ copiq by ug; br by
i nf ect i OR° adyantaggofusingt f‘cPngell{ 'Eeaflé’ E Ipef B‘PHSFF‘&Hé#@H}}eGWS Wi | d-t ype
HI V- i nf teersdcalgiossibility phgenerating acwild-Syneorirugisiasoanicioinicid sAUeRIss WS ect or
of the preseantforoecerobimationr Tousc thequHRY icam be prdpagatediby upiang the Tatprotei ang e
pat hogemoibytahelper tvoktic add venstmbigeirrenTat bor Tatl Conespandimgrtelthsfirst, or

the first and second exons of Tat, respectively) niay be used as the helper. Methods to

produce and purify such proteins are well known in the art.

q

- In one preferred embodiment, a chimeric Tat protein is used. Tat has be made into
a fusion protein (e.g. Tat-VP16) and shown to retain its transactivating activity of the HIV-
LTR promoter. Other chimeric Tat proteins could be created to enhance the desired
biological effect. For example, if the desired biological effect is to enhance the immune
response, then a Tat-GM-CSF fusion protein could be constructed. This approach is not
limited to one type of chimeric protein and it may be desirable for at least a second
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not superinfected with wt-H'V will produce sonme crHV partigles, but at

| evel s that are not pathogenic to the host. Cells contai nr‘d‘ggaﬁfﬁ P&t or of
the i nvenMQ#/@edH7d remain susceptible to superinfection wiciuswhhestype
virus, which would supply the proteins required for the further production
of crHV particles. In this sense, a conditionally replicating vector
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and sectMf 93 ¥ns of Tat respectively) may be used as the hel per. Methods
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preferred en8ypsrhareing " complementation” refer tojthe nangenetic inferactinusoférahgene i nt o
a fusi oBrogres &pm dificrent sonrcesrin@llanSpesiivatlys with etmixed irfectianansact i vat i ng
act i vi t goroplemhetatiptycomiises ap rohacemebhiarthe hirakeyielkd ofahe pr bothipasentdul d be

cr eat edgemomeswhitethepenotypes eftthb palengl galonsdsirembin ehapedrpl e, if the

desi r edCbmplengintaionabh be nohalldlie (B ks gertié)vhdroinifutahtd BRRIRERs inl difBreat

Tat - GVt fnbtidris<isSist dacRbeteR it PiddldeplRatiON By & gtﬁé‘ﬁ&cﬁgg&%‘fs e‘fe%ﬁ%}jﬁn

limted; t t
mt ag?gﬁt%wrha% el gemu%gahe ‘ﬂ%ége ‘ﬁ( 4 Sg%)ég ﬁhfe it ditf¥rertt
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meric
e added (e.g. Tat-1FNal pha, Tat-TNF-al pha,

TatIL4 T Fo T | EN- al t o _nanme but
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same ti apélvmed Pr anmjwmé Abihow are antivated they will fromediztely transcribe wild-type

HIV RNA and crHIV RNA, resulting in selective packaging of crHIV RNA into progeny

virions. If HIV-infected cells are not activated, the crHIV DNA will reside in them until

they become activated (e.g., through stimulation by mitogens, antigens, and the like),

resulting again in selective packaging of crHIV RNA into progeny virions. Both activated

and unactivated uninfected cells that are transfected with crHIV DNA: will not produce

virions until they become superinfected with wild-type HIV and activated by stimulation,

resulting again in selective packaging of ctHIV RNA into progeny virions.
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Anot her preferred enbodinent is a Tat-Rev fusion protein construct, or a
native H'V Tat- Rev fusion protein, Trev, for exanple._ Ther-& §rAPR 2008 above
descri ptiwo o2b24bt neric Tat proteins is not limted to thecriRkoysdeesn of
only cytokine or cellular proteins, but viral proteins (producing

honol ogous or heterol ogous viral fusion proteins) may, also be used in the
invention dependlng upon the desired biological effect. Wth respect to the
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the vector does comprise the rev responsive element (RRE) which is cloned into the vector

in the region of the deletion or some other convenient region. Such a preferred HIV vector
is said to "lack the region or sequences coding the region" inasmuch as this vector can be
administered in its RNA manifestation, or, alternatively, as DNA, as previously described.

viral repp “fiﬁf S% gthggctﬁ %e tdn%Q abalfiiseletiVe haGldotiy dftrHTV L e

According to the invention, in order to achieve successful complementation in a
system that utilizes a helper vector in conjunction with the conditionally replicating vector,
any viral component necessary for viral packaging but not expressed from the conditionally
replicating vector must be provided by the helper vector. Thus, as long as the two or more
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either the host cell or host organismcontaining the cell. Another

enbodi mrent of a host cell transduced with a vector is \Ahef*EBh”EPRCm

cont ai ns wo d2masdo7one copy of the vector, but preferably gefiwonsodbe

m ni mum nunber of vector copies required for generating the biological
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transl-ated Uiy thy8ahe apbadh] HeRIrHIV Se@ubntindant Bislinke@XPo@picqencesdeened
" si | ent suchRs@Rod¥VR vifis ettRblebtor, REdSHRR! DehilBRk Yebtblad RBERBLAbosEIRERICES
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f’ggl {)ﬁv (ﬁ H‘i nﬁ?{)% l%? E%Zléx)l VeC 8 Iell:]rtege
H v &0 P6°‘“ ea ﬂhveewgé%ﬁ ‘tcb 9%

.nasvnﬁgﬁalaéel efélclp the gell gither ﬁh%@@u@ale NIGUE'S M rf?re%el dﬁn or

al t er naf$- eer%epfag-nm;ateca@adsméwlwm adeneugeys) Beathepmeans ety Tingsemes. i nvent i on,
in order to achieve successful conplenentation in a systemthat utilizes a
hel per vect oPréferabbyjaceurdingto thietihventien coweliton @.eqlal opnditiphaltytephicatinect or ,
any vi r girus thappreférablyds & sV vdctor) vormptisaaat kagt dige Micleitadid sequeass ae f rom
the congbésession (ile., préRhée; dahsteipt 68 bPfradSikition) 0f WHH eldlerbu sbRetivee! per
vector. aa_‘l"dixfﬁageasl‘ﬂe%‘ﬂ‘e o HiRs bMRuAMRRiEacdd seqdehcgs ARRmfifted for inclusion

in the vector: (1) a nucleic acid sequence, the possession of which ophmally confers a

selective advantage for viral replication and spread to a vector comprising such a sequence

over a wild-type strain of virus (i.e., preferably, a wild-type strain from which the vector - -

was derived, and which does not comprise the sequence), and (2) a nucleic acid sequence,
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WO 02/ 024897 PCT/ USO01/ 29976 different vectors together possess a full

conpl enent of necessary viral conponents, the conposi_tion # Bt ARR 2005

i ndi vi dua¥o¥g034895 i s subject to many pernutations. Each obckhg5829976
pernutations is enconpassed within the present invention. As an exanpl e,
the gag. and pol genes necessary for successful packagi ng and replication

may both be i ncoé&orat ed ei t@gr n th Pﬁé Qﬂaﬂé@gttg&lﬁrm%&%d%ﬂfét lonally
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however, t heA tsied typeio$ nacleirratiid seguendeyis oepthat corifers 2 phenotype ppon thedost . For

i nst ancell thstdimmisies onidisdzdsnofpraventeviial infleetidiNASuchmivickeie adid sequefices: RNA
virus, jnslale dosithdt exh@d@laegﬁﬂeq;rwcﬂ@hrcaﬁmememasseﬁ,zmmst the hesteeH dror V
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i ncl udecatfeorsetratsdpruinans effpesyto previdneclls vty PR?F‘?CG% §g%l§§tt.1ﬂ\f)§’é'eqq€?el

i ncl udi sguerty encodiag GGRjAmllsbeamly@nenatqdrhwmd‘edﬁ@ng detopvasdon of t he.crH V
sequenc gsmedhely aftdthéRist smitRCdcd cortitn BebothtwicOURS dnd IR IAB2 (afiér thei t her
usi ng t RRoGaNitPolRBaMigUYs' s mechani smfor cell entry (e.g.

receptor-nedi ated endocytosis for adenovirus) or other neans e.g.

| | posomes. ane AR ¥mbRARALH é}g) Y)?H 1913: ac?d BEfle 1£ bneethat a
cord gaal e e A Al s E o

Uenc e.
pres encglfe"'ttﬁoé1 (':‘Fh Bt“i“BW“b?‘“ P%ﬂ’r&ep‘é? ¢ & feﬂﬁl r?ngtb?cw) P’éfaZ g otr i ve
advant ag@lnﬁhéﬁ’égeéﬁdéota\ﬁnﬂ% E8NDf F%rlfé‘ﬁmﬁ ER? cqu é‘??é Bt enpl at ed
for i nclOER5A32Timutahtpretain end iy aqdlfapmmms(@naaqnae serbesiere moleeulsh,SER s on
of whi chUipfromekérand eohtimedawithial BLsiRNA {desaribedjn U . Paten$, 814600k £ri on and
spread fegampleabhnis tageedits tigwldepeCCRE ussleale. The antisense region that targets
wild-type CCRS would be degenerated in vector borne CCRSA32T sequence so as to make
the transdominant mutant RNA resistant to the effects of the anti-CCRS5 antisense or
ribozymes molecules, but yet be translated into the correct amino acid sequence to produce

functional CCR5A32T protein.

24



over a wld-type strain of virus (i.e., preferably, a wld- type strain from
whi ch the vector was derived, and whi ch does not conpri se-§ APROESICE) ,
and (2) awouweloedse7 acid sequence, 23 1 WO 02/024897 --[ 8 AREY/298729976

PCT/ US01/ 29976 t he possession of which optimally confers a selective
advantage to cells infected with a vector conprising the sequence as
conpared with cells infected, or uninfected, with a wld- type strain of

virus (i. f erab typ strain fr mvvhlcht vect o

derived (ande %886 b ot st frmedh Eoursbag SR o ablsS et Bt o

vect or FEHEPY "1° Hiddrgeagrating the gens1n the Laresipd sifes e dgtenBROZYEE 95 . and whi ch
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_ gt aee
Yr“héhAé%@aﬁgge%mg&ﬁ t,aﬁ ‘bfm% T&&w me@h%féeagéﬁ urface.

fr amesHIfiefereReChi i on to result in a truncated CCR5 protein.-Since this
truncation gives rise to 31 amino acids in the Ctermnus of the [132

al | el e whi chNershonldithgirnyeation belitited ve climictl epplicationsrePhe gypneachmeaydie
undesi nesbd & detenmine thedpmetion dffa gehe seqteacs offintebsst.CEbl exatplgagent he present
| nvent i sequénce lofl iteredt mpodified Rssdaaiafitha it oLincaése thagGeaihaltanebagly pr ot ei n
(CCR5O3e3t§iesséd1ﬁith ke 6ftfseh o2 Pineahdtinifbitd SedsGoyslexpidstiondafg. Thi s

pr ot ei RniHifed SéndisBqienee B?'talrgétihgttﬁe coPEYpBhdifig hﬁﬁi@aﬂi@&‘rgﬁﬂﬁ ehhS e to :
provi depG&ilskd oW géﬁl i &E%‘ﬂﬁt &tlﬁfhhvé'lh etéé%fv%“ahbél{{a%e ?amf)ﬁﬂ&?”ce e”COd' ng
ngtRSASZ%gt %ﬁ% L] il d5RshAAde i ot

% Stﬂd& 4% e gz ”fﬁ?t #y
e
tyrosi nec Jt° afgeng ﬁe"i*gﬁie ST prisd see Pé?ﬁBﬁE’%ﬁ?ﬁ"Y PIRTGE ISP pe of
nucl ei cid sequence is one that further enhances the conferred phenotype
of di m ni shi ng, mninmzing or preventing viral infection. Such a nucleic
aci d sequencd 'sueicieineiddds asprewioyelydesaribad A Vnucieic ppigsequence'vin paghicui) e,
t ar get expmpyisgs anyt ganear coding sewncelianIPNA dar RNAkef prtentialllydng sjzedbs, t he
above lEaiEdST Coursd, dytanypatlsgingeuhstraintddiposealbyethp vester)atieippesession of
ri bozynghieh b@ﬁﬁfs&ﬁseléch@ﬂhd@nﬂgepﬁ@mef defindd Gefeini A egtner ishing nklefd YA
(descr igdegtericB cbkhﬁg fhied prdteil oBd AaseR) mRNK molecule (regardless of whether the
sequence is transcribed and/or translated). Whereas a gene comprises coding sequences as
well as noncoding sequences (e.g., regulatory sequences), a "coding sequence" does not
include any noncoding DNA.

1. Nucleic acid sequence, the possession of which confers a selective advantage in a host
cell to a vector comprising such a sequence over a wild-type strain of virus or a competing
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exanple, that is targeted to the wild-type CCR5 nol ecul e. The anti sense
region that targets wild-type CCR5 woul d be degenerated i-nEv6dfar2p860r ne
CCR5i 32T woguerge7 SO as to make the transdom nant nutant PRNAKESIeANt to
the effects of the anti-CCR5 antisense or ribozymes nolecul es, but yet be
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t ar get | enjpancess ggirdepcershate cis-asting dlementstihattinulee opinhihit ransgripipn ofe art

that t hidjacppganes.h Ancuhdndee that imtiititsrtransérintiopeilsd is tamedadpitgricar't i :

subst i tdilencdt nady slsy be xnmsueidr sdlanentds igfnmd inDeAsaspegensitivasitesefen a

desi r edthg @ARkén eSihrofd igk€ator eléent. Hrgrhcge differ fronbBNFobindirgneites for -
het er ol é%ﬂﬁék&elsﬁecﬁa"}‘)mcﬂlﬁdl%)&% fohad ohby iaké loditter(Whidhaules drecdrmed! t he.
geneti Cnaghbich & hftRfs cotl fARGRM ﬁteﬁhéxsoﬁeﬁﬁahoﬁ,%dllﬁ/e} argeted by

s, e t%e 45 bl 029, B! 54 Rl doRRradl o0 cl 1 i 2l

arts. [ ecu or treating I seases by
practi cte eegmlent I on di scI osed herein are described in "The nol ecul ar

basis of blo ase mat oyann ru Per
Varmus, 3rd g_.ecorgmg& > &8 Pﬁé{}{ gbly, @EPS‘A% Egg&}leslo% #?P?'gif @’g]#) 3%94 and
2001, a? conshitiopallyrrenlicating N vertos &t ﬁiléeéé“‘ﬂb a} the SPRIALIE MOTRALSPORHYP d ¢ he

i nvent i torcepain qytokines ﬂl@ntﬁlthﬁweld’rtm @H@morlr@r ingtance,fp diHY be used to
det er mi promdte i$ avaitablerthef demapstiaes sgrrasebtrariscriptienad aetivitydn themragenee of - gehe
sequenciaterdeukint2r &xorpavatidn efhis premoieritoatvietor ard infroduntionad thenesgidse

si mul t ajne® weldytyp € Ve iifested\édlls pasferbly eulssindncreased pyodactidraand prackiging or
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corres p@&ﬁér %&/o?ét h‘iﬁoludlhg butaet ﬁmﬁed aﬁmeﬁeaﬂem
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t he nod %éﬁg’% SseencB?fJédiﬁe% ¢ odjﬂgrp Ble SNt Q)cedur es
known i h‘ %WCSIAO h‘{fﬁPg kgfggnloén%gs ?‘Sgﬁ %‘EE %{0 cleic
acid se
DNA or SRS %@ﬁtoiféhl? QIOHWGIQ St(qf factors ?t Rﬁﬁgﬁu CO‘% %gny |
packagi n@eﬁ@hmtt & iFHVsLTRpoayhe vector), the posseSS| on of
http://transfac.gbf. de/TRANSFAC/hsts/browse html, accessed on September 8, 2000,
which is hereby incorporated by reference as if fully set forth. The listing of DNA binding
factors for Homo sapiens :
(http://transfac.gbf.de/TRANSFAC/lists/factor/species/humanHomosapiens.html) as
accessed on September 8, 2000 is similarly hereby incorporated by reference.

Similarly, silencers or insulators can also be inserted into the promoter or enhancer
regions of a native or modified retroviral LTR, such as the HIV-LTR,; so as to tightly
regulate expression from this promoter. In certain cases, inserting elements into the HIV-
LTR may place the vector at a selective disadvantage with respect to infection with a wild-
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whi ch confers a selective advantage, as further defined herein. A "gene" is
any nucleic acid sequence coding for a protein or a nascent, ecul e-
(regardl ew® 2fo2yddet her the sequence is transcribed and/orPgﬁﬁﬁ§ ).
Wher'eas a gene conprises coding sequences as wel | as noncodi ng sequences
(e.q. regulatory sequences) a "codi ng sequence" does not include any
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regi on. gemetieantivigalyis amantissnss moleonly, a transdpminant mutdnd, ap immimogen,ragdtaer mi nal
repeat ¢ibaRme. chccaadioglyla prefemed yualeip heid atquencéithdt venfersa sedectiveli f i ed such
t hat t hedvantageto ayector everaspiddsypesstrainofodius & thatyf Dénveis abtiviraliagerithe

wi | d-t ypeledtkdfron the groupaonsisifore antiséiee inidlechldlad infroiRiges, and aavai | abl e

t hat dembbsyniaat es i ncreased transcriptional activity in the presence of
interleukin-2. Incorporation of this pronoter into a vector and
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I nt rloduct ! 0” en%ﬁ@ § eﬂt% Qsel ‘iiﬁet Rent vl Blfx?l{:él?xﬂ &€ olﬁ ref er abl %
vect oﬁs tixge %“%9 e i‘g“% o %Cﬁ@“y‘ma%‘( 3%&‘{93?. nes
and/ or. %ﬂ& oﬁs Bg ﬁﬁ? % fm’ilYlﬁq tsg%u en}’?ftb@r ﬁl pha,
tumor n l&l? Vef> Hhs agersA tﬁdmfaﬁer neEyraky araqtsaﬁrl xelaa ebe

enpl oyed® ﬂ‘ﬂarp]i’%?ﬁﬂ"f% or E@F‘é’é‘f’ |tQF6°t|§a@kTé’gﬁ G35 Bre Rt Vie yeeiqe ﬁ‘éﬂiﬂmb? genfeof/ect or .
The pl aderssioperably inkedtte anmmmodified or mslifipd HIV AL TR {tsorxprassed unspljcedidrmes by
no nre ansplicsd RN A) and inqdditiopeonfainsreganatieantiviral agent oucbquenbe thatis inked fny
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that comschritfs snRNA.

Also, the genetic antiviral agent is not limited to a single or single type of sequence
present in either a vector or helper sequence. Two or more agents may be simultaneously
préesent in a vector or helper construct, either distally located or preferably linked in
tandem. Preferably two or more different genetic antiviral agents are linked in tandem. An
additional genetic antiviral agent embodiment for use in the invention is any that links two
different types of genetic antiviral agents.
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inserted in the H V-LTR nmay be f ound at

http://transfac. gbf.de/ TRANSFAC/ | i sts/ browse. htm , . aecess’éaoﬁp%@%enber
8, 2000, WREMSPE hereby i ncorporated by. ref erence as i f POGTIUSOHR976 or t h.
The listing of DNA binding factors for Hono sapi ens
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and af f ettout helow. intracellular targets either directly (i.e., as

i ntroduced intracellularly) or after their conversion to ei t her RNA or
protein (revisaviitmuyogandpefersctoahydnmunbBiEidally selpted)genéandite tnanded genevi r al
sequencfraius Alshoaghhistaicafifl thietAi‘tmatindgent it ised ifGefstne tomhiadjuvaht

agent s ugémfoyd&:cuﬁabn,an@tems “Ioufiuh6 ahd -t iseed hefdph BFHGS0 alfNA decoys,
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post - t r 8A8 yp¥hish fecilitates vesiopad/ar b?ﬁéﬁ? s¢ mEP APred Fﬂ'§ VEEPT F}Fﬁ erfere
wi t h vi nueleicasid ssquensn compnsqsfaeq%bsencpémgrsgquenpmhb@éﬁ50 vdditypeHI¥y any
gene t hRevipsoteimnTidd profecaily praventamsatyration of Bodpreteipbiyoksnlting ini itodi es,

si ngl e- withholding inhhelyndoplasmiarsticdiuan | Specifidally Resproteind) alomess inor  any

el enent cofnbitatiah iethtother oylldanfeiorgiexyen uagplieed wid singlynsplived HIV RAPA ifoot i on
and ri begesmRteus B fHecHdplasnfby Bitdfig t6 tRORRW () mglﬂy%&uaﬂﬂi'écﬁﬁ@-‘ietlﬁ@m l e,
transdogpanke ﬁgﬁbéfﬁr Re¥terhed R@gg&poﬁglq‘a élen[ehg%ﬁ {Ren AR SHANE 16

preferr ﬁ!n&ﬁfdtﬁe ASWS (i arS B8t rgm dawﬁﬁ 1&%&1@7{ or@eq\iﬁtattﬁge to a

I
;Sgh?r 2 %Ca @ eséélﬁi 4%11{8 | ?Mqt‘ﬁ'h{da

H_

]

hbdhind
N
i nmunog&h e ﬁ:‘; ?‘R?lnngng’n eﬁlt Eggtapfaﬁmtﬁ%
present a'Ferﬁgr‘i‘PF%‘d&?e %‘ﬁ‘yt BlPﬁy targeting a. vi raI sequence,

especially when they are not placed in conditionally replicating
Optimally, the vector containing the scAb nucleic acid sequence further comprises a

modified RRE sequence, and encodes a mutated Rev protein that recognizes the modified,
but not the wild-type, RRE. Accordingly, in cells containing wild-type HIV and a vector
comprising the scAb nucleic acid sequence, the vector preferentially is packaged into
virions. A similar strategy preferably is employed wherein proteins of the wild-type HIV
matrix or nucleocapsid (i.e., or any protein involved in protein/RNA. interactions that affect
encapsidation of viral RNA) are the targets of the scAb.
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viral vectors. As a non-limting exanple, a genetic antivir seguence may
be placed in a lentiviral vector such that the agent -is di fRRI 2% viral -
or non-viwelo2o4s9ets, for exanple, cellular, bacterial or ppaf&sibdese
targets. In this case the lentiviral vector cont ains a gene of interest
operably linked to an unnodified or nodified H V-LTR (to expressed
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nol ecul e” is a nolecul e that mrrors " based on basepairing rules and the

avail abilit Lo

expr essdrém yDgglml% = t£ nE An an?l n-PQP{gR orf P@éfﬁr&?e a(?rﬁgst H Vv
hybri d| © S e _c A T %orl%ré agfc&pé% t1 ?&&Aon by
cel | ul af ‘e&? °r {iFan g'gg, 63&%8% L ey ngfermbe

ol i gonu‘?,rl aggreva)élg ME- L] gAvage)’ ‘P@r&S’(S’Gt eant gleavageina targetedengt h,

pref er a‘[?B’;Pnab%uPreﬁfGa‘% aZegie obtheyis that iy necessarn iy tVI*fal Eﬁaaga@am mal |y, |ess
t han 25Desigbly, tha Yestarhas bergirnodifind a%thaéﬁngparﬁsulectﬁg@rdmm&@rm@@seﬁ from
cr H vV RMesenh in thepyeetor ateall) iismatgldavediby the rifsnzymiec Qutlonally,ghe rildeyme ¢eer eby
provi di ¢lgavertbe vedthysiRithg\as cleavagesisies nof aunihvaregigerefuiredifor propagatiometd
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bases in |en9bﬁmall?rtﬁe BB MMER ooty PlbqhnURlecRATRM ik kst h. Such
antlsen&gl ﬁﬁh gy pHeyably bind to genomc wld- type R and not
%&f TaEaECH e;é@bame 9%11 g @gl oo

vect or

wld-ty. rus

In an tl’ % env)
the Tat e‘S ‘69”@:?1??3?3 @gn Jﬁée‘“ Fo Vpr,
Vpu), r’é‘tﬂ" thﬁ%?% méheﬁtﬁﬂtqtéramnnh of e yifdy si te on
pNL4- 3, regml IPebT §°rapnﬂnéartbwawnemt¢t tagggtedsiorthe ﬁ@%sm# ayéldr egion in
Pol as typeHII¥ WS mwgiow. An "i nmunogen” refers to any i mmunol ogically rel ated
gene and its encoded gene product. Although historically the term

"i mmunogen" 8eeh aisbokyme is ablerte nleave within the jwildxtype HIVegknbore (opitsi nati on, the
t er ns " fransoripts) Buitchot thgavrector gentirel(drétseiansdripts)dhasmich a8fthd vetwraAy3gi cal |y

r el at edsegaeed BFk thbdified 69 e HitdNe-difeeftd GhutaféifesR X QIR a8 iAthowHMRREAR  can
encode ﬁ@dd@&h&&h@ﬁﬁg 1.0 iSAAD Ihed chir 56 etxee@prsfet ;&, ﬂ-t&&ﬂ;g' ..

2;‘(?}[' g.l:n CB'rthdttﬂ;,& to ﬂg &%q}é]p elaaﬁ'o eS 0 58
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“‘s J %
pref er r D@ Vbé‘f- Yrhich af éeaﬁh‘élleeNéS mufaied; §§&HBNQ>($§'&W 559 » W eldbi ng:
sequencEmHfRNANthe veetonprederaljly sompuises a sequence encoded by a sequence selected -
from the group consisting of SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:14, in which at

least one N is mutated, SEQ ID NO:15 and SEQ ID NO:16. In contrast, wild-type HIV.
comprises the US sequence encoded by the sequence of SEQ ID NO:1 (i.e.,
GTGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAGATC) The modlﬁcatlons in
toto and comparison to the wild-type US sequence (in the form of DNA) are set out in FIG.
2. :

Moreover, other ribozymes targeted to other regions of a viral and, particularly, a
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Rev protein. This preferably prevents maturation of Rev protein by
resulting inits wthholding in the endoplasnic reticul unie SHAPR H0Eal |y,
Rev prot gyg%zofs®N€ or in conbination with other cel I'ul ar pchARhPigdre €XPOT t
unspliced and singly spliced. HHV RNA from the nucleus to the cytop ?asm by
bi nding to the RRE. (the hi ghl'y structured cis- act| ng RNA target sequence
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sequenc%v H% %% chnégv é: Cltgdlj% ga{f erI’I t t g)% Si te )
pr ef er a4FSERE fi tgai (f g%%%(%ﬁ agg Oag

ri bozynregqnt Hygation, %orreapm% °P%F atge} Ipgionin

t r anscr Mgy b¢ ugng aspolarged é@ql@tl@%ffe ﬂtennep F@ﬁ tftﬁPf&S%lﬁtVSPtl% hPt gither a

t ranscr @Y er anTtd” in 4bweltlefined B ¥sl stragnsy i Thys tey ribezyme targsbing ghisregien he
sense t tatbeslesignad t cardainra “IEtinstead afia 18~ i theappRiptiatedargdhing segyentedei ousl y
descri bpgmifhaithgaithaithei the& G agithn AT msidnan Thid may hg eompared tathgese df

regi on, aHC®in thght&igetimbiequandecghien viduld Reduye theabilitgof tie ritezgaeds targarthei r al
propag amvrt straﬂ%sﬂ ah “Ahf fzb%‘ébﬁésﬁ@ﬁ&m@?@ﬁmmd iThissbpssachpfusinpiasU”

parti CU Pef%%'@%%%ﬁ%&ﬁ&k a(t‘arg%t odifion Rfr@ﬂﬁ%ﬁ)ﬁ?@e itiect or at all)
I's not S’gﬁi%l‘é SityPihctdd esrthQ%)i Oes Dhit B’i(}@é Sof thefivehffgy ™ can cleave the .

vect or, as cleavage ur in aregion required for
propagat I on f i ral : crH V artl .1 'l | bozynme is
encoded 2 PG%E’EE’ ﬂ? @ SCloggarDt in@Ii@yls té

(le, rv'_ RYC ;';;é‘ ¢ 1CH n 2

. A
ATCTCT A&@F@i@@m&ﬁmﬁm@' Vog{pEy dA& pres ;% nf?”é%es a
r i bozy meequines pseveaisghe deletion pfiespeated sequercqsi asebserved etrevissl vepers
of basesthéommmiticesids! Therefore, s rihozymd cassetesomnesedaf tandemlyearrnged digess H v
U5  regirgpeat sBii2rices Maybeatziqred dedngmultipbrgyntestdfatpliations g)egmratcﬂ t he +133
site of n'bB@eré eduences may be used to overcome this problem because sequences in the
catalytic domain of the hammerhead ribozymes molecule, for example, can be substituted
with other nucleotides, based on wobble base pairing, without significant loss of activity.-
Mutagenesis of the hammerhead ribozymes has been previously performed and the sites
that can be degenerated determined (Ruffner DE, Stormo GD, Uhlenbeck OC. Sequence
requirements of the hammerhead RNA self-cleavage reaction. Biochemistry. 1990 Nov
27;29(47):10695-702). Another means of decreasing the likelihood of deletions is by
directing the individual ribozymes of a cassette to target different sites of the target RNA.
Thus the cassette would not contain the presence of direct repeat sequences.
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type HV U5 region. Such a ribozyne is able to cleave withipn the wld-type
H V genone (or its transcripts) but not the vector genone 8rARR 2005
transcri p¥)02/0a¢89Much as the vector U5 sequences are nodi pcedisbydeis vitro
sit'e-directed nutagenesis, such as is known in the art and described in
Exanple 1. In particular, the vector sequences preferably are nodified

such that th '“p&' %ﬁnﬁa:ﬁ%@ %nﬁﬁk#%&gﬁﬂse ﬁé}i&fcﬁﬁfe%r iup

consi st GAAC)
SEQ | Dénl\%l i _ ycerpiy: ;
NO 6 (iTEicateR €€ A

R g e s rusiomigiics cumiecedismi g sl ke

f or m ofthiRKGY andigag\gepesy, preferabl y conprises a sequence encoded by a
sequence selected fromthe group consisting of SEQ ID NO 5, SEQ I D NO 6,
SEQ | D NO 140n¢ example Forawse in providing)e selestiverrdvantage assred) asghpohilgtianaf SEQ | D
NO 16. dminfrotibusawildtype vitug ispetiHirihsdominent gessefjhenceStime harenien ehewaltd by t he
sequendehibit FEQ] réplivalion, pokdibly by infeflerit GRE kapsd assEMbBACTRIGENACTAGAGATC) .
The nmodichi@k iOm@fdribly iS$OinBshbEtiea WwidoinéPHIVIA Wiskd rétitviralectrqoence (in
the forgereit itdNeplicikien §ﬁ‘d pAdkaging vhitHaut 1r§11b1ﬂ/9ﬁ ﬁ‘@iﬁ&he t@hdiRimihallg e.t argeted
to ot heg, reﬁgl‘na[bs Odtridl {'&ltor%ﬁgtanﬁﬁ WX éhd @fes%;pﬁ{c% 97 APR 2Nb
PCT/ UL 233 R Rl eﬁf w&& sans bl i nat i on.

N1
For |!’lS Clel‘ht:nl % Fd@d
ror, Yﬁ%«»ﬁ%&bﬁﬁ%g i%‘%f&-ﬁt dc‘?ré’ﬁve‘?{"sr 2;’3 i % &S ?ﬂ" Face.

sequencEPTeSSIREHIPGR veipestionde B’é‘ﬂ’lhﬁt’é‘flé’ V\}‘é’ét 1ses

mul t i pleectoriensodedd V-2 gag and pelgeneyare stilhavaiiables h@Wﬂé@z to encappids he
anal ogousbiiggtheeetori n the vector are nodified by site-direct ed

mut agenesi s, or sone other neans such as is known in the art, to derlve a
vect or 2.’Mucleis acidseqicacd, thopasedsion dfovhickecarfera aaglectivihadvantage tecdllsr is a
human i mfecssdd of inginfoary, with dusvector ebpfisihy tHeequedct as compired withecellat gene and
its 5' mpdckddewith b viRigpe bftaillofGRus.ner eof , conprises a triple anti-Tat
ribozyme cassette, erein the catal ytlc domai n of each ribozyme of the

triple ri bozKH’ucfe?éa?c‘?i& ue éeecﬁé(tec%n§fhfsﬁ‘éétﬁ}%tad%ﬁtﬁﬁ%fafg | dfhicd hurman .

i mmuno L rent
site dgi\ 1 C%H}%S% tﬁ X icC §t ndt bo ol eal’g ‘%d zysrreﬁlcl eaves
a nucl e 8kﬁ ©5° qugi: P % P RIUSRF Y LT & "‘% iM | d-type
human |‘Fﬁﬂ5‘ﬂ5’&’§f %Y o sprviNe agpropagale Yipl particles berfr 7\l BEHCle) o

count er pamparedwitha cell gentgming E"@é?}’lid'tmef"éﬁuﬁ’ﬁﬁrm% geli shsamt the nucleicisd e as a
genet i csealencg; [Sach segsancasdnelyds, bubire nohlimites by gt sequenge that Jlowssheerlhces

not onl 9r thy veetosemmtainédin thesell, e esdape destruction seqiences shat prpmiote Q@élse pai ring.
Pr evi ousurstvalj seqmeheeseéhat induve tahoptosisse@dncenthiat facilitatd prditia psodwetidedr RNA has
si m | ar sdgaahdes dmt pronyite ramuae fialctibhse tapgétingng. G ven the high nutation -
rate, even in highly conserved regions, in HV that gives rise to

different Hi P‘oﬁﬁ&ﬁh&s ]préf&ﬁb@hbhbh hYcleR &ﬁﬁseqae@erdohﬁmnvmé Gbetdr get s

ﬁ

mul ti pl g, %El NN e %ﬁﬁ@é sQe.,[a&' 2edP& atloBﬁ&‘ﬁenPB@ §. Rékvent ' 0“

Eor exg 49&? B)‘ db 3} 961 BESl! CRerh N2k Esdsafiosgg y; 3 t

h 3 sl Ll sﬁ“

ri bozyrr’ésefl o,@mqr lows a cell containing the vectsor to sm'v1ve wheéreas
acel that cont ns w11d— vn'us, such as HIV, does not. Such cytotoxic drugs include,

" but are not limited to, actmomycm D, vinblastine sulfate, vincristine sulfate, BCNU (with
or without BG conditioning), daunomycin, adriamycin, VP-16, and AMSA.

. Another example of such a nucleic acid sequence is any sequence variant of the 0°-
methylguanine-DNA-methyltransferase (MGMT). MGMT may be used to protect
hematopoietic ‘?rogemtors from the toxicity of alkylating agents. Wildtype MGMT is
inhibited by O°-benzylguanine (BG), which potentiates alkylating agent toxicity. MGMT
variants that are resistant to BG mediated inactivation and able to protect against alkylating
agents may be provided to any cell type by the present invention. An example of such a
variant is G156A MGMT.
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can be designed to contain a "U' instead of a "C' in the appropriate
targeting sequence to permt pairing with elther the "G &gtipp 2l

resi due. Woigsosmype conpared to the usé of a "C' in the tﬁé /%F-M}ﬁ %equence
whi:ch woul d reduce the ability of the ribozyne to target the f stra| ns
having an "A" in the corresponding position. This approach of using a 'U
anywhere there is a G A variation at a target position for ribozyne
recognition_significantly increases the utility of, the ribogzynes of the

i nvent i on. Kor exemple. hemasencieioprpaeniion eclly transtecedgrith syeh g@pplisda thewvent i on
i s to pmesent inyértionymay beselestaddor wponadniststration ofBEandwad ogtaninehozy me

| i nkedmethylatingro) chiegethglating dgens.o Extuaples of suchroethylating agemits/for upeeiant thel
sequengevention freslnde; bowrare ibtdinpitebwrhe cidicalbgeisnat temlozc emide) adrospureagnt s t he
del et i @Arainek Apiagines) daCb4£IAE28mazoloRSd, ¥eehtbibtédh, prydarisdzinee Exaniples st ot her -
nucl ei %hﬁeeééﬂﬁylaﬂﬁﬂ@fxﬁlﬁeluae THub ST 11668 8 t@cmr'ﬁmqsa@tzcﬁm&eemgmu arr anged-

di rect p; € cﬁﬁé‘ 9 @lﬂbx%%&&l Sitrdsie &{gwdj%l 4 Slrfpo-0f ,
Iraregl;l g%]i tg}réi:s- Wﬁ yfé- - 1¥1 §§-ﬂ] : &)@?J C}ﬁ;ﬁ%’- Ove;{(iggg this
OF -3 @qn P’EX?}Q osﬁn% UES? 1{5@{){;81% ik

rlbozy

nucl eo : based on wobbl e base pairing, wthout significant |oss of

activity. enesi s of t he hamrer head ri bozynes has been prevj qusly

per f or med arﬁCN%élaéll been; shopmeo @mam@m@wh@%@lé@m@fwmmAGMFm DE,

St or no 1€ipn ittt feiskceatandygling cells. rEhgas lesionn are wtotexie theghstuniagddIRAA

sel f - clreplicatien.r MHEMITuin theRirimdryg mechayismFIIN AlaepaiPdf BONWNesid06 0Givea its.

Anot hetoxieay® qiiestent @iis, sspctihiewithiGMD oarisits delivetdddydentiviby vectorsadft i ng

t he i neheintetion ¢daaAs MEmitfth@sdesivatibetotipoteat Behatehdittty ®eh cells @5SOS), t he

tar get viikh are PRodorhiAGntbPAmSG] SfAh¥BIl Bydho tbut ARichl dyclelifteRheang gorof diTect

repeat SEANEHH BE mord s QAL BRABR4d prékeRE: AR5 Sichcddildand beierity lemstant
"trans Ebazﬂial tr¥hsdubifsH Bl ﬂgﬂ@:ﬁéci‘ﬁ@ed RE e Giae bebt Qﬁﬁre(iﬁy@ Sfefy its

encode N7 tSVf" b4 SNa% Bhtid W YR thefh ex?tf‘o‘]: The

g scush ﬁ@;ﬁ’*’ e L i iy o
a trandid @IEQQH] . gcr;i% fg%eve[r,n %;f % théy e
exanpl &Y w@dﬂwn@rrwmﬁrf@r m@n@% slom cells xeithg rPn%?élOPH%

in h| bi tlikely toffaverdentiviead veeors sinice denfivirugesr(es. FEV Mwnchéepdbdh@tream% ag
sequenaetivelfidivitimgeat thedime bfinfection. HiSE deilectiph is notpepdible atifhoethempossi bl y by
i nt er f atrategiesithdt selpisfod cpdmgemputopbiutic psoganitarss kime selection medihteddlyl y used
i n compiIGMT 98ridts Bndtheqentivirdt {edbers of tHethv@itiohadan 1ReéaE tHetpreqepterof its
repl i ¢3tdnSducad dotéR ML Withdie the hd2ifb proRghd arigtdamihicaassiomnsr nant

sequenGglectibip’ €xanple, a retroviral vector containing H V-2 gag and pol
genes may Include a transdom nant HV- 1 gag sequence. Such -a vector nay

pe repl cat of, Afth g %%ééﬁ&ﬁgl%ﬁﬁ?% G hqm&h e%omxnat 19@@ éiﬁrzh%ftf'o HI V-2

hel per v ctor cons H V- 1

I nfecti hug % E%E%ﬁ}’ arfsglu% 1?1550 %{g I’eSSI on
N 9Eip

Upon. HIgEIRtS, %tPP‘E}ﬁ ig se |°f§e+§“ B P T dgﬁ ]
[ BLr ov i tFeRfmIon GPEF XHED AEd HPS/. % Hetredied gelisduaythe se&\ﬂgtq abl e,
howev ersubjest, epﬁapﬁlmtw@faepmkﬁtm bone mamewwitlptransgdugedicellaci d sequence,
the possession of which confers a selective advantage to cells infected,
or uni nf ect eBeforé the impleaeintition offjthid ahone, the elkybingngentBCNUmparmtso be t h cell's
i nf ect agewitd Ferrerally @diotRI irffadted ODAW dells in BIVigekitive sutgéals. kg statede t hat
conf er ARV BERNU ((BePEdAGRIANT ch@oFenofd MG Fbrhs Wtdtoxic lesions in both:

quiescent and proliferating cells. Such lesions form even without forced depletion of

MGMT if the drug dose overwhelms the level of functional AGT protein. Repetitive

systemic treatment with BCNU causes cumulative myelosuppression and pancytopenia.

Among lymphoid cells, CD4+ cells appear to be remarkably sensitive to BCNU. Thus in

retroviral infected subjects, such as HIV infected patients, BCNU administration, including

in low doses to avoid myelosuppresssion if desired, will decrease the total CD4+ cell -

population and so reduce the viral load. This approach may be followed by infusion of -

hematopoeitic progenitors as discussed above.
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vector conprising the sequence over a cell containing, or not containing, a
W ld-type strain of virus (i.e., that |acks the sequence)”prﬁeA%Rame)y S
any sequewoatob#o7al |l ows a cell containing the vector to $gnuiseg2096
propagate viral particles (i.e., crHV viral particles) as conpared with a
cell containing the wild-type virus, or with a .cell absent the nucleic

aci d  sequenpgeaustBENIG G Hebth 4 ‘rh‘iéa'ltﬁemaﬁﬂér B fén&iﬁ{ ¢ytdfokRdedihs 98 in
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gheqy EyPEh)

e o T sl |

genes f ansdligad (élpﬁb celdss | Thip ftter meaes candegrthe jadependent of or g eHEIFHiOR] ophyss.
Res. - Cufithnihe treatment gfdsnoéopoeitzss)ls awaralsectd ahove. Themfork, 2 miefamed 262,

505- 508 emmrﬁﬂn)em ofite invedtioris talexpreﬁs\m&anBMGMﬂHAsacmﬁ nueB8Ticid sdqnemdee

pr esenc @ oveckddbat coptairisani antid TN afitisense oratbozgme (h dirstadolesr ackhwsquédoe) apy) ,
this al kot thevettor pvides Botlta sdlective allvintdge over wildeypHEV §afectedicel® dndt hat
cont ai ng syfedtietatPintiigd difer wildCHypa HIVIVius desectiOély. UaRtheY prifsiddc dr ugs

i ncl ude embSdtineft 8 thatlthd {réﬂt&e&g)ﬂé&ses%é MINDI G eRe Bor 36c0 AR08 §c18 g&{}@h&a

\éhpfgk;%ffgﬁew%?@gr%%\ﬁ 1ce§ hout BG condi t 1 oni ng) nonyci n,

er exanpl e of such a nuclelc acid

sequence is e”ﬁﬁ'f’ %\ ar| nt ofe;@/&ﬁw _
t hyl “%Ré& ?S@é & eé‘&eiea‘l 1Bt
oot i S S 0 T BT ey

MGMT i s Int seluqseﬁﬂtpgw&ﬁqoﬁ@r iCulay tbﬁrape%t@npr @ectsg %yl ating
agent t bml Qgig effmvm prefgrredrmethod in express ﬂ@mbtbamy sEUB® s 9 lclude itina
i nact i v&Hi proasiter qassepicas describgdimPietz(WSP A1814P00xhgent s may be provi ded

to any cell type by the present invention. An exanple of such a variant is
GL56A MGMT. - Altefhafively26(eh aidclaé fcid S&jhehisTddshiaily 29thifis€a sepanae!selected

hemat op@ost the gRyupoRkikidig 6£4 squbhtTtiCesbqubinde thitCdhcadesd hinditited (iR.,t he

pr esent piufah@HirbRasdIand Ree he&é rEQé ueReNtHAdEAddded) sahhtatkdf.c Bﬁuﬁm an

06- guanihyrse %M{?jsbngr&'éraﬁ Etgd' Alet8%r tasefX :1@e?‘ed)t?o puch
et hy! ag i Rl tedse 3o R flsbitithddons Hlgdd m t od
triazin té%&%@ émeﬁlgﬁ tﬁg’ﬁﬁ 3 %‘ﬁ\ %Igo p]ey?r § %%PW?CQB? é'?‘i?é%l ne. Exarrpl es

of chloroethyl atjng, agetn s include, but are not limted to, BCNU

(1, 3-bis(2-c 1@@? €56 Rrp@ggﬁﬂré'ggrsmcnptase 1nh1b1tors to'a host 1n

(3-cycl smse%thpw,l @Pdeﬁm;&mmlpm%t@rs 5t foncplls prodycing theriscter as opposed

met hyl - % ¢sfis pradsicing therwildytypg vires. c¥imslady, hisappreashis swyifiedfar wesedlu (1- ( 2-
chl or oetahyfitng3hat4nhibithyirdyeplidatioy sychithat the vivsicanbe Auttet wixssape fitom

al kyl at inhibitige nAccardinBGhithr tBéneltad HIVe thessetaotive autleicracal spguemeaent | :
coval entincofpoedted imde thelRebtar pesibiabhikconipeisbOmutateDHIY saquenses Optanallycycl i ng
cel I's. Thbweeer) thedetdguetces 8y hot DNﬁ:&V&t bpepiifdctiof Wit eilBpe HEP! | cation. MV
is the pri-mary mechani sm of repair of BCNU |l esions. Gven its toxicity
to quiescent o ﬂam eefdr%oﬂ@l SftndENE: 16 %}iwbé 48 iniREgchuiymeent Vi ral
vectors; 9% d vl se& A }or E‘m PAlot QR ent

hemat opQ e cell
cycl e, B‘% g%‘g\ % iﬁ%S rlfff etlr‘i} %orstpglm: (t'l l's
and bl odat éﬁ‘il‘l gyl eﬁu%ﬁcés é’é'arié"P%ﬁqt thess exemplary ygctor
ret r ovi CEDOIMERLAT @tm ebaxt mémtos@f thegwesgneeel te viector oF senerexpression G0 | f
t hey aréheigetosolely in a Go cycle state. Like onco-retroviruses, the
l entiviral vectors of the invention can be -
The preferred vectors of the invention may contain the various elements described

in the present disclosure. In paticular, the lentiviral vectors may lack the tat gene and -

contain at least one antisense sequence. Additionally, the vectors may contain a sequence

such as the central polypyrimidine tract of HIV or a larger nucleic a01d fragment containing

it,

%

Optimally, a vector is compatible with the cell into which it is introduced, e.g., is
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used to transduce hematopoietic stemcells, including assayable

henat opoi etic ELTC-1C, and NOD- SCI D or SCl D- hu repopul ati -ﬁ&:éPRQﬂﬂﬁ
However, wglbbkeigde onco-retroviruses, the cytokine condi red
for ‘transduci ng stemcells w thout their differentiation éb?%ﬂ{/%% o]
favor lentiviral vectors since lentiviruses (e.g. HV) can infect cells

that are e ofinlgatfloVexPhaskid f ion is
10t pos TSRl vl Z’fﬁpﬁﬁe?wgtﬁégﬁfﬁ ﬂ’;%%gieﬂ&dgm%% m&g&ﬂ BBbict
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nyel osuppresssion if desired, will decrease the total CD4+ cell population
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as di scsHOS08mssapabiertinoreasing stable teansdabtionrss paitrdthe presértténventient i on i s
to expr &3s inareasnin SIENE taasdetion dfffuieicyiwasaletedtedldnyuUGHE expressionan@BAQS t hat
cont ai nanalysia dnd-TdyMan ahalysis 8€iMegraicd @apieE of vectdr génofiec! ei ¢ aci d sequence)
so that.the vector provides both a selective advantage over w | d- type H Vv
ofected el suagtiu ekl hits ae@mpe&ﬁelemg o @(anc

r espect iy ! Yase b'l'iéaﬁSﬁ B L ﬁg&gfrgsses

%I
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or anti sense uepce vention is not so limted since anyone
skill ed | n t g/g ?H’éeé?rtt"é UOHPWM"’M(’(’@F‘}“ fo| ‘awendptyRe quence

into a atjony wherg cory P'é(en ?fﬂbbhéléfmvé virgses gduees peogsny visiasisogi cal
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it in amoreenvelope protein of another virus. This phenomenon has been used to package viral
vectors of interest in a “pseudotyped” virion by co-transfecting or co-infecting a packaging
cell with both the viral vector of interest and genetic material encoding at least one
envelope protein of another virus or a cell surface molecule. See U.S. Patent 5,512,421.
Such mixed viruses can be neutralized by anti-sera against the one or more heterologous
envelope proteins used. One virus commonly used in pseudotype formation is the vesicular
stomatitis virus (VSV), which is a thabdovirus. The use of pseudotyping broadens the host
cell range of the virus by including elements of the viral entry mechanism of the
heterologous virus used. Pseudotyping of viral vectors and VSV for use in the present
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Ul snRNA/ pronoter cassette as described in Dietz (USP 5,814,500). . i

Al ternatively, such a nucleic acid sequence desirably conprises a sequence
selected fromthe group consisting of a sequence of (or a segﬁe ﬁf@gat
encodes) a nmutated (i.e., nutant). protease, and a sequence 5
sequence that encodes) a nutated (i.e., nutant) reverse transcriptase.
Preferably, a nutated reverse transcriptase is engineered to be resistant
to nucl eosj de and non-nucl eosi de reverse transcriptase inhibitors, and a
mutated pingeriggaesuls enyrahpatields cantaieing i ahnctaraucloivrsid qncarspla@ﬁed a

pr ot ease i mivldvicapsrdswhidll s sairetndat by a nofnttrivesenpuon etis & SOf Grpgvteins €'he

transcri pt msdeocafsidoprefarablyt @néritsqsdteins noGieullywssciaced with the virel weeir.0The S

enpl oyed tarerhéiag VISOr Gpeditin coiit@lihgimdntirife foa6t pirt 8Sthe pRagRHicld Ghonetsl S
produci ng ¢ @s.s‘ﬂdxﬂth%)é@l@uééﬂrtblﬁack%éﬂlé ArdiWectbh BxARNEQAPACKasinERA]If hgd for use

with any gesegbddhaU. 8.kt § 939018l Péfér?&fén%bd%l@rh oq’hﬁtln\;é?lﬁor\{'tﬁé‘%ré:]an be
mitated to ﬁﬁ&@&%eﬁﬁ@ﬂroﬁﬂﬂ'\p&n@ gaxdo§fg<9t WREIN G o Bibirt TRRLITRNed Ol Vit he
sel ect i ve ga;ﬁ G 95 E%%% % at ar&ta%a?h % wmfoﬁfaelab' y

t (0] Vl IVC 0IS. 31 1narren&1f16an .
one Lof t Eosdznudgefi’éwwﬁw FRgIC% Stek g bump 5& ey am?'ﬂ igSesly:

conditionally r}(; % Cbiél ng vectors depl cted in FI GS 1A—1K O course when
used in met hodsPiErerae heNasior plsp compiaseasspnemes iygliehy s Yeeer dals be del et ed
or repl acefPnigipedsubelnrd ssaeprenisadentifipdardplesiedod] eﬁ@r Klenliliaeien and/er pr esent
in these escapppmisacoeeplished wsgivanshi of approacheskkewn mthpmkdwon thsfart. he
presence oFonihglancectastororonipiming paberBersgcoes droodingsbmienes posferaiyarpr ef erred
vect or s of ideht@fiddrbydrybridizaticy thepnesenae or hseuer o fooscabitd ke gescfinnéteds i n t he
present di swodsiiyyemarlkar gambs prebeat on the@edtenst andidrahe sxpedssios offpartibdak t he t at
gene and smnemes Iatthd BRSIppdsueh ahé hizedmse oL pattin e seditaié inonedctar is t he
vectors nayeteqdd B iybaidBRaaeas, byIICA-MSAtHyBrigieidnd Lsip@bdopYs ¢omgHshfy tract of
H 'V or a | sdq@edceshal & Gomblogois'ta eiERBley 4 BéqileRde) dn thelsecdaAdtappRabl, théd vVect or

i s conpat i RleSmbinhit veb@r/B&) kystdM B i¥dHki€Bd hid defectediTaQAUGBH th rgsencé & 33 _ -18
APR 2005 MR eaR el LDl kb AR on
the cell Ogctfvtﬁ a\ﬁﬂ(flt)é)ﬁkeegﬁg q’z{r eﬁ‘é;sl cécﬁ?gﬁl@&]ef%ncho gfers ’t%ee

t
nucl STCCS{%& *“%tf?“ o leebrl it | ﬁn‘e’g Vg ya)f%gfc’f%pmxuls% sequence
(e.qg., ver rt?gu? ncc{ 68{2’ ‘a % ?aé(f%r é‘??éi @ P}fy§1°ﬁlg”fl?1§n %r?)rm)ter)
optimally Q}E‘&P%’Pe’&% the: gFepr b promoter that is capable of driving

expressi on of the codi ng _sequence and that is operablx | i nked to the
codi ng sequenceAcRréingiynge §E‘tﬁﬂér‘ﬂ:"énﬁl‘§‘ algprpuiges 2 Yook evhichgf BNAyr onot er
(e.g., WhefPIPsehH2 pRdetigisey mﬁt@é fropthe B@Uﬁrcemt@g of SERIRENOSHhdt i t ut e
a native or6ié@adbs, rﬁaﬁ,t“’]@}élhé eompTEseH p DuRledideisequengsradsicedeagfbydi r ect i ng
transcri pt heteatide seguencecdicnigd Siequibn grwup consisting o FBQARNNOS#e5.of. of the
present invention, preferably all the proper transcription (e.qg.,
initiation and Tke preseat ingentgindgimaihes provideaasheahadoof ehgengering 2 basanwhizhtis y or
bi ndi ng si teiwddronhewilidkgye hunphdnamaodediciengy airss 4nd.vwhich iS Rhpabee sfonor or
accept or  sidp#isatingfonlynaaemstiell thah ixchepaisyiae 5t \rbplich@oh &fisgidalestor, wittads| ocat i on,
assenbly, HBbBEATHERbBEYRE whidh ibB6HEraRiMATH @RodalE Mhe Fctli dlbdvés and
transl ocat h@dlei€ h@ARRE Sild tPpChiin A imhABEe fi ARy b S\ §6t the Qéa@phké{f QR fthe
vector,  Sughndchad @Qlyy RGN QhoE QT e SRAMAR % VeStoR RV dyfr&rﬁ anfar | bed
(and/or tr %@ I 1mﬁntm ﬁg@ﬁé)f\ﬁ ahdwhilf i€ Ephble o'ﬂ‘ a\'iﬁ)%{ LI
i nt rOdUCEd E '119511 ?1 of §2H§ ec%rgg igc&%ox% é'fn?o gtgr 5 A &eic
expressi O”a&& s %ﬂceca of cor%pwges or encoges a ribozyme, the catalytic domain of which

cleaves a nucleic acid of a wild-type human immunodeficiency virus but not the vector,

itself, and its transcripts, if any. In such a method, the nucleotide sequence comprising or

encoding the U5 sequence of the wild-type human immunodeficiency virus can be deleted

from the vector and replaced with a nucleotide sequence selected from the group consisting

of SEQ ID NOS:2, 5, 6, 14, in which at least one N is mutated, 15 and 16 if the vector is

DNA, and a nucleotide sequence encoded by a nucleotide sequence selected from the group

consisting of SEQ ID NOS:2, 5, 6, 14, in which at least one N is mutated, 15 and 16, if the

vector is RNA. Preferably, the vector replicates in a host cell permissive for replication of
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t he know edge and expertise of the ordinary skilled artisan. Preferably the
vector contains a Pol sequence that increases the efficiency of stable
transduction, defined as integrated copies of the vector in the host cell
genone. A previously identified sequence by Zennou et al. (@BIAPR 2005
101:173-185 (2000)) as a central DNA flap (a 178 base pair fragnent from
positions 4793 to .4971 on pLAI3, corresponding to positions 4757 to 4935
on pNL 4 3) was reported to increase transduction efficiency was found to
be i nsuf fsagd exctormorgthgniofidecant |y i ncrease the efficiency of stable
transduction. The present invention includes the discovery that while this
smal | fragnmentAlss praided bl ftheopreseht iheentibn iy eastbod bemedifyisg enegtorofTlst abl e
t r ansduct imeoed BorhFi@e bbtaingaseetoPatd infrb @@ Thto(th@sdctdranticledfidelseqoerk@96 i n
PNL4-3) , é&lecié%tfrdrﬁﬁﬁeg&od( [ RETRHSDf HRTHRAREA@Néds of BEQUESROSEE, 4,15, BiS| pat ent
5,095, D00 afee qt})xérﬂﬁﬁt%é‘sl'SthdslBailPhﬁvteEtﬁpﬁq}W | 90 AucRAtle Of 1t he
present %Hcode Bga hGLsete )&f&%w%tsgf%%tgd h%ﬁﬂﬁggﬁﬁﬁgggns‘?&fng%}t‘gﬂ@’lﬂl"as
det ect ed §,X60 £3 At)é’l apd, 15%13%6‘ ysi's gnen anal ysis of
integrate 238 P enonoé it onal means of i ncreasi ng
transducti on f| CI enc 5‘%6 descrl bed i.n co ‘i fg’d

& P

. Pat ent

appl i cati on s A PTESghtgRyegten r@i 00 as
att or ney SSSHREY Pﬁﬂ(ag@@?f‘?ﬁ@@@i FERNGRINTS e§t°h§|‘t‘g%‘§} USIREST nge
refer enceT}ét%T’flr’3‘1h<’fl Gpprisse eortesting theppadifionally replicpiing vestas 3vi eapittieeht

i nvent i onbeiag/infecsesl hyeanather yecim wigleisdin SR type dfrviegier st e\ﬁﬁ'&“éo Yinfection
of a cel | replicafingfveetemandwichsdisfersriauthe soptitenay rmhrcatmgsvect%hvaplﬁeng t he
genome of wilddypd fouspbeatiap sahpdterdtyubbdquently cotaeting thy eell withitld etherg one or
nmor e envebeanpe; prdothen culwfing hetchl nnder corsliticksicendgitardorteqmoprgstidreafithesed t o
package vedmlitiondBy teplicating vedtbe risthelpsr vectop disuakstd/ e and in morehigtail

co- t r ansf p&lbivigomd sucRcomipledentng vactpackagi ng  cell with both the viral
vector of interest and genetic material encoding at | east one envel ope
protein of anohngn, &ildiSs O isdlakllahd PR ARGRICAR! Ridth6leciie Selbbta fri@ttRat

5,512, 421 ou %81%1{(511 & a INARBRCER Romprififsh Bﬁ’éléc?tﬁgs Al dete3RUFTAIMeNSt the
one or up ThEiQ %?BEQIBW&QDHP DS WARHYE fdst HBR ¢!tz &q@malm used

d h
;“rﬁiﬁﬁoﬁ.ﬁfdﬂ AL bl A g@é’%ﬁ%ﬁ“ﬁtﬁh% LR el on 1o

vi rus by F‘H?ﬁ %Iﬁt%l%rﬂ’épnf §1515tfm%?1f \;?ﬁba eitry Techari sm of the
het er ol ogmjs Vi r"@s used. Pseudotyping of viral vectors and VSV for use in

t he prese oAl ¢ USeApPR 2005 i nvention results in viral particles containing
the viral vector nucleic acid encapsulated. in a nucleocapS|d which is
surrounded by Aherhgyealsecrivehyetars pgiarady wointydyeet isfap hasheell foriceocapsi d

pr ef er abl propbylegticandshesersutie trersmentiof yiralgatsetion éef aapa of VieRter piaidsnagesefdr . The
sur roundi mylluSor@timr atasens. doperdinglyntherpeesontdnesntion provistes 8 host cele vi r al
particl e opoprisitga veyoressorflingho thiénveetiéon. (Bedsaldiopad hasjeetlhend/or die vect or .
Exanpl es afaigiemskegoisycle edllssr eglklined degvddikatefrom ih SiltuRg henbecdme3od®tiE. | n a
pr ef er r ed newnter) dhdreid inaFhiththe braireuny skoihed driienys wall-vepped.ti cl e is derived from
H V and pseudotyped with VSV G protein. Pseudotyped viral particles

cont ai ni ng t he VgMtial, RE&idRidnally tepli@fing irsli veefos,or pidferb9fa 1eglviral ypes wi th
hi gher  efbiigs, %Bﬁ%cﬁll%arhb@ fef DB is eiﬁffo%d WERE Bfophylifte dmdnB&agdutibost cel |'s

i ncl ude b?rrergl h?&ﬁ 1inft NEferiB 2wBERE teSRfecBAF ffot AWAEASpe r 0dent s,
fish, anphifl 1%9 d 5€ émﬂt%ﬁr aRh¥mork Bﬁeféésﬁyoﬁorﬁlasvmcp@gwtﬁ&mone
means by @ﬁé% Of cont ai ned subcl oned sequence is
identifie gPor |dent|f| cation and/or selection is

acconpllshed u

varl et. a o
. i‘ﬂ Hpdoisp Xeé&ﬂwaﬁﬁ\gg: e DRI e ef?ﬂﬂ%a*fec%
o e er il ﬁ‘& et B e
so-cal | ed re%?ﬁ?@l‘mlydéﬁélo?t& P?‘BH%S“’C PR: BEPlgH BeBresehis on the

vectors, ém;c(gyptlph ar @g@é}aggg pHwhigh 1nﬁgarxtts|tl@q;|eal,lcatxon of the w1ld type strain of virus
in the host cell. Desirably, the vector replicates more than once and comprises at least one

nucleic acid sequence, the possession (i.e., presence, transcription or translation) of which
confers a selective advantage in a host cell to the vector over a wild-type strain of virus,
which, optimally, is the strain from which the vector was derived.

d’n t he
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sequences. In the first approach, the presence of a particular sequence in
a vector is detected by hybridization (e.g., by DNA-DNA hyl& 8 diPRapgsn)
usi ng proweso2maedri sing sequences that are honol ogous to LA fsEl/S963H1
sequence. In the second approach, the reconbinant vector/host systemis
I dentified and sel ected based upon the presence or absence of certain
mar ker gene f Anedriingso SHiCieRnd] @enubRRCRId @qick pkatbiabfy cddpilegine ki nase
act i Vi t ynucdeslide Bequehded whEcHeRShrités e%ﬁcbaéga% ggo {ﬁﬁ?ggéﬂ%, 'gh a8y Lsti ons
pr esent gifocki e effEh @ ardbrlehrekbibh e ARREORRT meLiot s T e ;%Eghﬁfw@ by
assayi NGedrafic dntfal gt Al seHER ﬁroq{l b S DGR 8'\550 i assays
are bas e DhY; ‘% |rr§u1o gl Qfw consistipg of an gntisense waleculeed of t he
gene prggli; 16« cor 5&% peeRL 9P n eigﬁ%‘ﬁtf‘PBWr%ll_%Sn F 3Vibge¥ms, vect or,
whi ch, i . Eg é@“?“ﬁaﬁw iRaVEfdet Bucleeti fequencet(be.gr oup
consi st i #§°8f aqegios). Gptiomallys thegdogyme issncadet], ahleasttin paft, BNA,
conpr i se¥d4eHeGSFletied Famdhy gravpconsistemal $5Q 3D NG| andtSEQ IDNO=nce sel ect ed
from-thed }y> thsrihogyma gleayesSE@ regionoBhe, wikd-type shbi qRvESB bk ith WAASHpE)
further WHEoEsiag cleaveinrosgivh efitlienetesr ordtsarauaeipes. , Préferably, this ifl8Eda46d 1 rom a
wi | -ty b Wildeiype sraimofiwiusoionnsise b B@fucAAs brbbd by SEQAPAIORY, hherkRd Cat i N9
ol y i 1 veotenSif DI lcotpeises EnRaedTbSiRorkOkcl6Rl £6AHO Bt AL gopor. wth
a_ribosBQIDNes) ﬁfﬁﬁﬂﬁnmmwfﬁﬁt%ﬂ@ﬁ“k%ﬁﬁm RLDNE L y the
vect or, dongRieeSa Aucléiak 8k eﬁgé’:_b%l& e@b%n sledibfe Hmel ﬁut% ’e”{i&/ virus
but not ) i FANSCT 1 DL S Hoe SFpcte SEoUP
conpri seéghgﬁts)%ﬁgél:%ﬁ%()gﬁ \i\g(b: '(%f?’ WA C@gﬂ(ﬂ@ﬁégnﬂ\ldwt flgl -human
i mmunodefi ci Vi and.whjich i s, capable of replicating only in a host
cel |l that,i ?(%PFFP%@@%E‘FW *Yelﬁ (CRTiedi QYR Wherepihg Voeier epmpriseg af f;@atrqmr ating
i nto thémgg&% SRt POSEFHOB Eefuetieencauianteriptinp or Fesslation of vdich a
ri bozymeCHR2 deleclivy advanipgedp a hept colljinfected vdthibs vectoueveariaccelidnfbctet with
wi | d-t y feVHenkene stram af vires. whiehcaptimallysistii stradd of vieus@emovhich teswdcfor and its
t r anscr iVpasglerived. almhis regasd,iwestarehh odmptiseeat enst @i iutieis BEIdSBGRBETPT | Si NY
or encaodiislycerfersigselsetivecatventage toehvit cell inf@ed wiiR thd ngf&isﬁncy virus
can be declkeiceatid feqoence/which CofferodSelEtive A8 OMtAMetH tie Vel ORk: Wifiegpen e
: I'n

sel ect edtrhinaatvifis 06REHPORAINE it S tHeNFrus HonPFR ived4: ich at
| east one N is nutat e%ﬁp 15 gnd 16 if tohe veég@g)r |sgr (?eq'gr?é' a nucl eoti de

zgﬂzfzf;;;;qsg%g-pé% Sl A SRR B s oo

ClE .
15 and -t he. Vect Of . TeRLptan emativebiethe n a
host cel, etho rlﬁic?glgage Uy Wperelthe auelels acys soguenige spmpnisess ugleptidsseaienser e t han
once. ACFBEOYRE I, ytant) Broteass and A paelestisle seauanceenensings musated yi ng a
vect or . (PREMDIEYSRA TR RRtAL, suchiasayhanthe uireldeieetiominbd propbyladticaliyiont o t he
vect or iheteRaugallyfeeateddrametiovime| ect ed from the group consisting of the DNA
sequences of SEQID NCs: 2, 3, 4, 5, 6, 14, in which at least one Nis
mut at ed, 15 die meashod fireferably firther compfied admildstaring t0 £Rédt dell a6 agagNCe
encoded stlgcted fron the giotp consjstiniees EE@}&&@ki%dirﬁg,Qfﬁrbﬂéﬁseqm&oﬁ%ﬁ'a%{l&ge of SEQ
I D NOStinsofiptdse irfhibitb (ie)din¥dditioh th A8mY&ka¥on of t tde}!r ther provided by
the present invention irs a nethod of propagating an Sel ecti vel y packagi ng

a condi ti onaldckofd&idly, G8ebfdd c¥6E HnpYivhd flcodsSiNe &:PacK ivg_g (S:el | line.

The net MH?'E’ 3&‘3:%?1%{:& ag % &% 1{%5 |t.8n§711_|’ﬁ36 gfgg? %g)[ | ndjﬁ ‘?f%?f‘fior ‘wWith a
cel | capafl &rfilinflielNge! DLeEE el %PH. LR dpio profect-gpotentialhogteall ¢ ype
of vect oy cg% -Ne, cond{?’f .oﬁé% frapphylagtically Geating @ Y Ifsrtdon eig fers from
the condl1 ORALT &P 31‘6?‘% PERSESRCIbgs HRNAGVIrY, nupfg? elar aretraypiuscat i on
conpet ep't‘: ’as*iiﬁ s ethfdhethod eessptially inhibits sheseplicafion lof eivdldstyiperstrainanftvirus. and

t hen cuP®9Fs Freell gpmies; e consactavith thesviletydesiraia of virube Iipthivprgaid, the of -

t he vector can comprise or encode proteins that block superinfection with a wild-type virus.

- The rflethod comprises contacting the host cell with a conditionally replicating vector, as
desqnbt?d above, and a "helper-expression vector," i.e., a viral genome that promotes the
replication of the "vector" in an uninfected host. The conditionally replicating vector
comprises a selective advantage for packaging and/or propagation. Furthermore, the
vector, for e?cample, can contain a sequence that enhances cell survival, promotes viral
production, induces apoptosis, facilitates protein production and/or promotes immune
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conditionally replicating vector. The hel per vector discussed above and in
nore detail belowis one such conplenentary vector. Al so pFE\B ABRl 2005 an

i sol at ed &nlopessdsi ed nucl ei ¢ acid nol ecul e sel ected from tlbt,er g{f ?7

consi sting of a DNA nol ecul e conprising a nucl eoti de sequence selected from
the group consisting of SEQ I D NCS: 2, 5 6, 14, in which at least one Nis

mut at egﬁ%dlti%n an(a/dJrQartggtngga o | nl%%t%}%@jijf 615' tAcfi¥Gh qu!)@é‘s;éﬁ%quence

I sting of SEQ

P D e o
pr ofor A3PYHi ¥ W&EE%‘HI“PHPB“ oy fof oy . i g
t her apeit | Ehehrelparraxaressipn yegior canbest P%PPC P% ’@3&%‘“8 S, Stn®enance,

as welsxpeessdowithout@rpackagingrequirgraenite |Sh%ﬂ°}hc tyrstost E%geﬁ‘ﬁelqcﬁ‘\yé ﬁ@Y@FP&S’r ovi des
a host forpiackagingmnisr prppagationt this systeoe piavidas@ safremeans épe¢hdeve ligle i sol ati on
of hostreplidation ofltig Wrustwithoutrthie possiblepatinigesicetifecisithat adve @ttbhuatédnasusder i ved
t her ef rqiild potentidlly’c@usd)da abditieAFtha veciot Edirbe adahiked withmdnspeeificradivviants t he

or di nares isdebadetRniibbsaity. SuMlatanGse héwRes fhossdkilled i thomdiandonal | y

replicahépg “d St noR Ginfifed tOF eﬁfl@ ‘%B {efe 8r inBHinpletd Mjuvan @hitllsiods descri bed
above Rl 12as| eaaeﬁmf %ﬁ?@rlﬁa i R dosto bh&nt M fRAGAPEUL | ¢ tr eat ment
of avpra |on preféra ysuc as wh thelnfectlonlsfroma

wi | d-type u [ ef rab r abl

from ay\?\n I d “ed“rdgtf élXa fYtﬁﬁﬁ NA}f ?fér% §'Q¥ g&éﬁ Q{ft{@ 4 |
met hod B¥FRPIqnIELy gse b E’F‘P e%fcﬂ'dglfn fera afg ¥ g]géﬁfeg g’f i nf ect ed
with a Wqﬁaﬁﬂ tofongogapic ‘Wr #1SofOF SXAMPIE0 G “F@?}l ?%5‘%@6?’6 €"'gvml chis

capabl eCBB4bbEmegtoppishe icell ascblond monecykess Byt ngt émlute&éﬁa these pelbtypey) aspell

repl i cadsicthercintigtrepresarttiong cellh mayrbesteansduced: wisin 8 westpn thatrexpressesdhE at i on of
whi ch imbiding ar 4 freteirepquenteitbat cohtainsdhendajortepftepest byaivhichf hostagunts an t he
host  ceimmuh®Rbpcib Ygaihita fuRiimagentficheatandrusp Sach prtein apitopes dorddINdr i ses at
| east 048 deftibed it tIRCTHIVS BOURARE imhito Ry TREDasT, (9980 Natiptia Ievtinetes of
transcr ARkie9inQ nfeb @O Biséaa8y), l@(ﬁ&@bLo@ aniRsSNaiGRl Efdryeraiemt age in a
host celexid, flfchERatRb Sy ofat \@8’3 ﬁsdtf TR sét 5.V AG reféfré&' emboditienf for an

opt i mal § sue/eqmre @gne,ﬁ@here &) 48R 2005
&b;@%
WO 02/ gﬁép%g Eﬁﬁﬁ

sequenc ' ! Cce%{t Lttc m enc X Qseﬁléf d@ fsg!sdor )
encodes T3 AREIYS etEﬂ" ?/lggr Aol i cation
and/ or MepF thevjops epttone Y bR CQnSA ﬁiat? 5o Qa? ar enftﬁ‘e%‘) the .

genet i cinamunegentg siteg errexchidediocereal arvestor vt d satey E?an th? Prgfem

ant i senewlingseauenees age saveishyydisentianousarA pmf@mdg embodipentad thsy the genetic
ant i vi r discagmabus sqaendelioa ;lemnerapscbdlwcaiulnyomstqumca I(withor @it of whi ch .
cl eavesapgropriate lifikiéed mhbdadwb@@emiﬁie rotein stsypture Al hyceasaB)Cwltngience)..
Opt i onafdrithe inaundlbgicNNEreldvat pddpes. Blic hszarfidepenepde sequbiices reduegsithece

sel ect eggqlf BP:‘Eb&lBBnﬁﬁgﬁ' PAGOMEY refarebdUmbIditnbh? ik presivh ofthe dédctibbd!.

Desi rab ﬁbtelh@ UenBo Cgﬁ%&hﬁmf&&éo@) #ial £EHIRR Aestdp® dfivbaiby ¥RErSiFR TR

virus of, but does not cleave in a region.of the vector or
its transcrl p re erabI y, this is because the wl d type strain of virus
conprises a uence encoded by S D .NO. 1 er f DNA,
conpri ses. a ‘gtf %é: “bsf?é)éf%tﬁovﬁ% Ei:g %?{g%igﬁm%h SEQ
| D Nos: jafe IOH@ndPASGaFWS\HPﬁ ity of genegiio II\P Pig \‘lil@ @nd if
RNA, - cStomalegaus seqomingiondetveecy the bel Péh%‘i?&lf(fné ecqngiionally seplicatii®nce
sel ect ededtpnisilikiely apremfjthe prineipal rowtgs fﬂrl@mgbnrrm 2Thu§, the prasent inMentighy ch at
| east opeovildsformibdifisdtion &f thatielpér vather comstmect tahsnindesorelivhivateshear ri ed out -
wher ei npbsibiligcsfHontslogdus sednitindtivns tArpnmodification that serves to decrease the :
probability of dimerization, co-packaging, and/or recombination of the helper vector and
the conditionally replicated vector is contemplated by the present invention. :

An embodiment to the present invention is to insert one or more anti-vector
ribozyme or antisense sequence (optionally in the form of a cassette, defined as at least two
such sequences linked in tandem with respect to ribozymes and defined as at least two
sequences linked in tandem and targeted to discontinuous regions of the targeted vector
nucleic acid with respect to antisense sequences) into the 3’ end of helper gene coding
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nucl eic acid sequence, the possession (i.e., presence, tranggriégi Qn._ or
transl ation) of which confers a selective advantage to a '
I nf ect ed WOto/oe4s87 vector over a cell infected with a w | dppyasoeshdeagn of
viras, which, optimally, is the strain of virus fromwhich the vector was
derived. In this regard, a vector can conprise at |east one nucleic acid
sequencssqueideh bt $°a0fied FarkcHpli G tcrmhatiohy i, amkmoﬁ-sb@cﬁﬁc oadkagingfggcted with
the virHgip@#nédnet ﬁ@@bect&%hﬁbsc@qmlﬁewﬁﬁﬁﬁmh u SR v%&%rae Ah&ati ve
advant aqrsefefarwﬁueﬁ%elt&fsua festndy b tgeﬁl?@deﬁ‘teés@'t @)ﬁlﬁ véeajondi ng
to the t5 Uét:t lfcﬂ%?ﬁ YRHRS, F}@Sbe si‘.’& %gf g ¥ner£ 1(%1 5@34 hod
arri ed out WA €

prefera ereln THs nuc e|c nprises a
nucl eot i de sequence encoding a nmultidrug resi st ance gene AI ter nat ively,
The method i,s carri d out wherein éhe nucl ei ¢ agi d sequence conprises a
nucl eot | de sBdl Eréd EWEBB?WS ugt Ipelndesan antinyestanribazyme o5 antseasemalestleot i de
sequenc B 8ot f the simeiumlipratein coding sequsaeaer theanveloppthemologoushr as when
the vi rhﬂeIiOIﬁgeus)l aedingseqeense o ghynorscprefenietl nelper cotmtmapinolidesdn anti-veetdred i s a
retrovi ribezynie amtis¢nsd npiefuds mid thef30 end of thestmeiusa pratdin cvidiigeseqingce o a host
cel | anambihaenvelepeaidink feqaendeh df te@dmupleitoatid séquaficeit af afiliéepbdmblectleld, a

pr ot eas theh Mvaliatoth aitehcallilan P i Gestiol @0I6¢41RER 6ub1B Birkide@veftbr-Belped N

addi ti ofholeeuRs Mrbi st éefull:Phubleaddd® IMBE holpkr 1s%6ﬁé$ﬂ%tWthe%e¥t@PRﬂer be

enpl oye At eta! BSE r eat
t her apegﬁ;?éé Réwﬁﬁges%é‘iee%:%oﬁpgﬁ?ogo prdc?p%gt dga%%t en%}?% os?ﬁ&ﬁro
In

from vfra ectlon '. e., a nethod of prophylactlcallytreatlngaV|raI
i nfection or a vacgl n at qst a virus o er est h as a RNA
virus, in 1B %ﬂﬂ"rn Plach sepu ’r? eﬁﬁ?’f‘%‘ﬂi‘c tE"S“entl 1y
nhi b t 0#93 ki Emgoglw g %ﬁépﬁrw clorg pid thapef host
cel | colEJePiRE Rt ot laiteq thereta, petheringpsion pf mtp@éogouﬁmtmsenﬂegar d,

the veBelgA Wewtpi@ nlperronsieudts; suali asthesesshopmdn Figurp ér iThesect i on wi t h
a wi | d- ssgpenogiwaudd facilitaterdiffonsdtialdrokinged thowtctart anddelpfee nhdsic acklsitowi t h a
co ndi t i differdny celbpini araubedluladoationasPrettesisly) the ditatodwectoaprbdaced is not

" hel per affsatedessmore thee 100 f01d] mere, préfevablpho @826 rint 106fold) hAdB{oeSprefeable

repli cahd;tcuﬂfeen‘eduglyauc}ygﬁtﬂ@ermbalfﬁ;an@ml nfected host. The conditionally
replicating vector conprises a selective advantage for packagi ng and/ or

propagati on. Fféﬁfé’h@ﬁdw ﬂ"la B‘f)res\éﬁé\etd}'ronefrﬂ) ﬁﬁ@g/ﬁPa@l Q)[i] Apdzdmseguence
that enhangesqsel smdve R
18&

pt osi s,
facilit el pr oD %748
APR PC% %%?f’%ﬁ ? ‘t ’E1 &12 i‘ r‘;@?{ ﬂﬁguanﬁ%ﬁl
vect or" P%r Con e ‘*FS t'°8rp t he
i nabi | i HYOZyMme; YrEsus Jigh eg-pag E”@dplt hsenos, pfia Hhazyaie M@@g‘Fed?ftW@ct ors are
comon HReEYAIeE campiately parrentedthe.go-p lqagmg@féneln@r amtar ipteReater vivalt he  art .
The hel p&ticles prlgSsﬂie mmt;mm%wsme&‘mth@rmmmgl@nhglam plasniid psckagirige t he

vect or, system toxdmth pemhicehighorecton tipas latjinmerove the safaty of suchiveclers e " vect.or”
has a smdemngoeehmmtlggmcd—paclqagmgaghdgeamiﬁ@t propagation, this system
provi des a-safe neans to achieve high replication of the virus without the

possi bl e pat fhga#ta&u Jse@hﬁhélﬁ@tpaakdgwgem@é URIYA3 §£Rbt thkdé, lﬁP‘v’édi’orpOt ent I al ly

cause: Héheadidhit! AVl i:éfefr &@ﬂb&ﬁmeﬁm Soatdt ch- b

5 i S P mgﬂg e e L

i nconpl SL&, J%\E/la p e&uﬂﬁg} %ﬂ}el ¢ Let?'fsaqppéq?&ng et al
cell wa S fORPLctely dpeppraating he 8‘ RBHERGS arpa?‘reyt P%aﬁ?legeg viral
vect or s* equ:raB é’F‘é‘ioéB?%PeP‘éﬁﬁt iviral vectors, of the invention nay al so be

enpl oyed for_imunot herapy in treating vi ral infection or for the _
For example, the nucleotide sequence of the helper vector can be degenerated either

in part or in whole. While such degeneration considerably lessens or eliminates the
likelihood of homologous pairing and recombination of the helper vector and conditionally
replicating vector, it does not affect the ability of the helper vector to encode the protein '
products necessary for viral replication and packaging. This degeneration can be directed

at every possible gene and open reading frame (ORF) that is homologous between the

helper and conditionally replicating vectors or more specifically targeted to or within
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treatment of oncogenic disorders, for exanple. Dendritic cells or their
precursors (e.g. CD34+ hematopoietic cells or blood m)nocy»tﬁfﬂ APRit20080t
limted twoobemesrel | types) as well as other antigen prepefigshha0e¢s ! S,

may be transduced with a vector that expresses H'V proteins or a protein
sequence that contains the major epitopes by which a host nmounts an i nmune

reSDO % RF@W{& ilﬂx%f}kl GBetas T sNoul@Be nStédlthaticehpldie epi t opes for
H vV a : f& § n lﬁlﬂ éht odd%ﬂbm ggyls(ﬂ@éoﬁlﬂﬁﬁﬁlonesl%

A L'rrSQ i | Ehiitos E“Pleﬁ e s 11
fully ’t‘s e&e{ne{acy& SP ?‘e(e‘%d r%’cf&?rr?etﬁ?d} lﬁr Vg’ XZ%PPQ'%? 8a7e| s an
i nt egralt @&“@Fm&j&ﬁﬁ% ?rél et%’@ﬁfb%‘?ﬂ’:‘ém(eﬁ sf‘Pugnqe tP ?‘1§e gg;iié%% % orth in
Exarrpl Fhe senuentes & e degengraiqdisang ¢quons Hal é% ed are

der i vebuman ona p 1 if i i a, fungl, parasites, tunor cells and
genetically nodified cells. Mre than one epitope my be consolidated into
one prot ei n Asenwranplesthetrdualeotidnsequencenmgeding gagirey, andéordaictanded to create
a vect gegetletafed diheLinSelble of BiparheOtes exdnysiepinohuee degerediting the fivsdles are
sever ehﬂcl@btﬁfe@ Br ey %equ%neé ehefif¢ 408 AbaeotRRof dfe reheequibinse,ahé lastitBBs
sequenggotbsids ngwﬁ ce' GRE IRH NS RIEHRIBS Bf (HYHO s€uentd. Bxdmples

appropr % @}ﬁ ggfﬁﬁ;ﬁ?ﬁc JE?IWPE&IZQRW I?Pz{blsiltF{zQEJill Chd €, f' f
neces use o
degeneP% é’é%hei‘re / veﬁ,] {{ e oﬁéggéqu%ﬂééﬁﬁlrﬁ rpypref erred
enbodi VF% 3 . iﬁ ce. LOr a fragment

t her eofjmipisghing, § SWPE%‘&E @g@“&ﬂ. fik °8d° PHO19EQPS TSFRIOIEHRR: as t he

H V-LTR. A concern, however, with the use of retroviral veg¢tors in the
treat ment ofAmhaltemative ebodimmt of thetiresent mvestiomis thenspmorstian ffangenerat i on
of r eplelepzdnt imthe helpet eavtonthatiargerawyl degradenihe gonditionalrspHstingvestarWen 't he
hel per theeetent thawo vhetorsamelco-lamatized; cogarkagation gthevwise prired tagether. onne of
the priribeipat iy Bidxamploss suclyagelentent.i Any ribozyme that slectbehy targeteat i on

provi d%Sn&ﬁbnﬂEﬁ‘efﬂh&ﬁh Qactef 1std6ﬁte*i!§§1ﬁ€ﬂ by ¢lis priesed sdentioh. Multiplai ni ze or
elim ”be% B, s Adduble/ordfi Z9RRURsIeas QT RbRAbb@RerefM) mdyndlsd beat i on

(Om] c

t hat |
oo n(%r%x ﬁé%ﬁsg-:giﬁﬁ%cgg théoir:gE i;lcagga?éus@eg%gpﬁg/v?gwgcat o
vect or iy % e%f‘ revents 4€

present‘z"’i‘1 mly P ga gvl‘\éﬁtg’é ?le

ant i seﬁ%‘é’%@aﬂ&’?&é’ eptgpith 8 ganditiona]ly %EWBI“F %vgf:toaﬂf% ?%%1 at

| east tMRY oesyEH &{R}e\‘ﬂ?@s erfkertPRrkagsth JExamples of B‘“e‘c‘iect‘lfs F‘?’HW?W%"S and
def i neditesyae atecpEIRRA{S-1. ey g pVIRP ARk b aRz2 as shayarindigweh-get ed to -

di sconti nuous regions of the targeted vector nucleic acid with respect to
anti sense seYijetanoths) embodintehtof3he prasentfinveitionris therrubstijatian o088 WO 02/ 024897
- - F 8 HRiRoReOusRREGhCBINY @9 Féfioviea] RRIE bst praferably anotherlentivinal RRBtinon

t er m nghé RBIp&r Fetor Which @s B ubRaatibn 6f HEICKARREFooHIVHERRE, agiiHoes PREL 0
vector Ty o wh coh& Bu%asl th e@hihidHiad, reifhizRRCHinifatisg the Posdibiliepefident .

o=

Ther ef Ox{o?n@ .rcfn"’ﬁa@é& &3t foFe sflﬁvﬂﬁf&ﬁff@féﬁt §éqaerib%§ kagi ng of -
Ihﬁl Fﬁ; 0 f"s%t% uﬁ) {tﬁﬁ& br tlgﬁ A afdf | .rf\tm Eggg
an anti¥ éB?gi?d g g Eg ‘E ; ‘it

t r uct LAPRrOXimatedy AV ‘g@(ﬁ‘g 8]1‘1 '
ﬁe{ g?ol‘?ﬁjﬂé@) the belps V%Cé%ﬂ?é'ﬁé’ée C%WFEHWF‘E% V‘E OP?\ST udes
an ant i morecdifferent www&ct@is thatmabe imifed srgyantitn Fent he

st r uct URREs praytreduce conipaytierbeiwiece the two vectors for 11m1ted cellular factors.
Examples of helper vectors containing an HIV-2 RRE element for packaging a HIV-1

based retroviral vector are pVIRPAC-1.2, and pVIRPAC-1.2Rz2 as shown in Figure 6

Yet another embodiment is the incorporation of in the helper vector of a nucleotlde
sequence encoding a heterologous env protein, such as VSV-G from vesicular stomatitis
virus, Rabies G protein, GaLV, Alphavirus E1/2 glycoprotein, or RD114, an env protein
from feline endogenous virus. This permits the conditionally replicating vector to be
packaged into particles with heterologous env proteins. Furthermore, a ligand may be
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and the envel ope coding sequence. If the nucleic acid sequence IS an
antisense nolecule, then it can act both intracellularly R 81 AERr 2905
co-| ocal iwed2/doisht e stranded vector-hel per nol ecul es thropgh/uggj/ig;b@r
nucl eases. If the hel per is packaged with the vector RNA'into viral
particles, then these nol ecules are unable to undergo conplete reverse

transc réﬂﬁdn 'iri%ert&?ﬁl% Heen®élo roteé‘ﬂ% ﬁ%‘incﬁé Qﬁrﬁﬁfaﬁ Sme%ﬁﬁrﬂeuninﬁﬁl

sequences, S, S @tam &irs thehoblafki o o

| ocal i Zs?ch [nﬁ )?prgscs' 1 chﬁEr& 11 % talr]il clfinfdfdr - For

and " pa tP Eﬁ ' Sﬁl }V&E o Bt S%P g o ror
d |

Ei”gurg % &@x AL A § P%f'cfpe. g !

vect or a%ﬁ cﬁélr wehegite “’&é}aéfsblpémg&iﬂﬂ@%nt‘\ el &mﬁ aﬁewt@aﬁ L&ptiviraly

| ocat i oveetorphatialoaxpyessestiechimens reseptppfarsellplen stiroulationisiibe VS¥-Bect ed by
nore t h@m/emg pmﬂem andmr chimperd ¥S¥bGyenwelope peoteinad more peferred chimerit

pr ef er adriveloprgrrotainfie ah 845 Vb (3/RDi 4 shinedripemvaioge prateih i(see. Fifirgsit4A dndhows t hat
t he presBic ©thér preterrddipaatyiie (drfvagiRand thafoX) torcrénts tHipeyRBvitlaVEVa@ i ntron
desi gnefctude abichCdelfe FL‘]!‘LS‘iIigathaTPOCMtﬂ%:aﬁﬁ DBLRRY that¥hndsYD8 RagdandB4n) had

no si gnbihiicenseidesligia AR GMESF. H gure 12 shows that’ PCR analysis of
titer sanples for co-packaged hel per constructs |nd|cated reduced

ggs gﬁgkagl NOTHE é(@.l‘én&r ﬁﬁﬁﬁgﬂghéemfo&?ﬂ%&@p%?{)ﬂ ggnl_’%r e é‘i\%ﬂivr@ th ége
the co- ﬁjaceﬁl%én % ’{{ﬁm g %&%‘)&el R 3‘%?8&%?” r’5 t he
i nvent i GRS NSy 181Sapptoag May fpd 'er""cre?ﬁ‘?gvno? %Wﬂ?c F‘h

system fquldﬁm HERPIRISH PipgRean I hrale | maqfawerfe metsrsmpys &V such
vect or sPISYEIN eReAdENERFA8eNCe may gither heg cerdained op dhacageriyiner vedppesrth ethesr . The:
dat a suepgeRlementary visalpsoteinokeding gequeneesarangreppratenectora fpbiopalbu it vect or
dependemiy alan belintegratad it the pfocluction bosb oelll vecell bue. pr event co- packagi ng of
hel per nucleic acids with that of the vector is to degenerate the hel per

construct i nArfaghenémbdiidhest’of thd pieedrt dvention is the sélsaiveipatitiofingfoffRpligeer and

Vecl or &éid ahd 88ceptotsfiePdHfhe Abkpef RECtoukH fhal Bhe seldfive § ot OfReaifl! ¥

t o 1 SSsucH il flié lﬁﬁ R4

egener ¢rd Rempdhents &@Est% € of QlimiraYé 9s1 €l per an

d @k A€k - QL fhte h ! d
vect o AEHEDn il petaliult i ﬁ&uﬁfﬁogg §a( %F%lfa Sl gr vector
ol L é?
and recOt l\tt e e Elo\ggm G S TR

vect or , °40 PEfoBLr 8?&55?%@?" ‘Aggeﬂtll}z‘??“%?mt “eV‘T'Fé‘Pr rg'{ir \?ég‘cPBlF plicg ﬁ’é%sde t he
pr ot ei ncould Bfaaklpg lydg amip ozmle@r aamseanqemqe@ﬁt AT Thi s
degener dttisgpfeda inceepaated i wnspliead kutaey splved RV As, émampép ogg} eroptdeaiyng frame

(ORF) t tatribogymesiot ardisenseiseuiddepladed dommistream afithessphics sitedififliel goal ispbi cat i ng
vect or sexpressiheribpaandsior ahtisenseamgbdcalt from ail mRNA moR8ules and h@ aAFaRIANAS WO
02/ 0248&ubtype]/ US01/ 29976 parti cul ar genes or ORFs wit hin the hel per vector.
It should be noted that conplete degeneracy is not necessary.to reduce the

l'i kel'i hood. ommr@évéa&ﬁlﬁelﬁﬁméﬂ)im@&bfa@n&mmé mvk%&rﬁedw&ea honol ogy
great erply ﬁ{l i %ﬂiéf%%h] et vil &”c thar1
dege“”%ﬁ teodd § %»ﬁﬂ&gepg s, Wc § & piuliail} 2, 11.

C3

10. 9 (i g ro €1n O V1ra totF pp
or prev ?orfl % 1: ene g ¥Z§%§?’E ca@a‘m 6‘8@%‘?&&! ons
that ha{feS S0F SKaR qpgTce e canditjenally eplicgiin rVF?temoapr st ype, if
desi r eglentiviral vector, also can encode a MHC gene for proper presentation of the antigen to the

host's immune system. Thus, such vectors can be used to facilitate a persistent

immunological response against a diverse array of potential pathogens and/or endogenous
proteins (e.g., tumor-specific antigen) that are selectively expressed in abnormal cells.

The above example does not limit the use of the invention to the delivery of an
antigen to dendritic cells for immunotherapy. To the contrary, the invention provides
means and methods for any gene of interest to be delivered and expressed in any desired
cell type. Moreover, the invention also permits multiple genes to be delivered and
expressed via a single vector. Multiple genes may be expressed by using any appropriate
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As an exanple, the nucleotide sequence encoding gag, rev, and/or tat can be
degenerated either in whole or in part. O her exanples |nc+~ﬁ18 APRgR00®r at i ng
the firstwéd2omset eoti des of the gag sequence, the first 288rrikel/enbs des of
the rev sequence, the last 1,83 nucleotides of the tat sequence, and the

| ast 545 nucl eotides of the Pol sequence. Exanples of hel per vectors with

such d%ﬁ (TX & i fersg)gﬁl AmanPW¥hiif@Ekarh 1s|1?l\fé fé@l {372l RB¥ome
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t oget hedequéhces iHabBdRranScripniotfactpise Giffcoatse ang nnelodifimitar nfotified loiyirad t hat
sel ect i VERY na@h8&ised  addivi fol VAL TRs.r epl i cating vector is contenplated by
the present invention. Miultiple ribozynes, such as a double or triple :
ribozyme Casﬁﬁ&ﬁh@l ﬁcﬁn qﬁﬁt‘ﬁ{c} Q&%ﬂ@fs% @xpr@?s)’th@lgt"::ﬂe Bfintdl&k GonfBE HAVADPRE, the
[ DOzY N eag ﬁ{ ga}é%eﬁ%e ai fm&e bR a{mfmtbw c%umta V-2, or
anot her reﬂ Sth splice a e%)lns Rx'/l'ﬁﬁ et 15(?8!3316 syce'o% of the
condi t i o"r?éﬁs &)ﬁP ef oF %r& ¥ pepl i cating
vect or - ?68 r&le t%%t a’étv% %) HXE 8 Cﬂé' ng
vect or W}tgﬂ?t ]é?]%‘?egt empgat. g’eé ggpu et‘ﬁg dg& O .
co- pack® Bev é&wre P5 NeEabE n\og@%@ & BAY RIS SXPIESSES FoMe? sigly
pVI RPAGpLiceRmessagn do pxprasshies 2 ggrwf infereshwiarihis spEeggiteans leqméq Renat her
enbodi neiptifiointtelprepsien efithei gene of interest is tequiredsbBuitharmionsn expressionrizenarthe ogous
RRE, i nHIVdiTRnaybemeideoldtaad ReRdeparident; efdesiméd.y anot her lentiviral RRE, in
t he hel per vector, such as the substitution of HHV-2 RRE for HV-1 RRE, a
CTE or a PREFthéihﬁr@m GRESrGARLT (alidtreferied t6lheiein s1ibREperYeRpraisionng or
el i m nayddg Jaﬂ%el%ﬁgﬁb@ﬂehlt& ¥xtbss MR PEGIER ceREPHERI (B!, s CWlis §itoRBsibh
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as appf % ;gf %r\f 3L; V #‘%@ ‘g nce of
di ffere?ﬁmmn 8p Y %ﬁl gi’ﬁ%\" mtsﬂ%ea ‘%pg %ﬁgcatl ng
vect or Hegn Wacther meprisin senstielemant/ CH?rfl¥é %ﬁktoeépmﬁ%dd ARGy eé’ ¥ifat .may be
i mi t edhelnervinust dxpyessipn gonstrvst. ks e bei ysed plome or mreambia wl%‘dﬁbeﬂ%ﬁ%et ition
bet weentlielabovevmentionak sirategied. i mited cel lular factors. . Exanples of hel per
vectors containing an H V-2 RRE el enent for packaging a H V-1 based
retroviral veeiexangile, 4ndRAGally ZepliaathgNTWRACoft cRIdasignsd toweplicatéi gure 6
Yet anokhRificali) 94l i¥erphhges] Rthdriliay i I-élisoThevedtor, Whicthwbuld constivitera of a.
nucl eot Tﬁﬁdeﬁ&mpsﬁ(tﬁaee&bﬁ&c@déﬁhs BﬂJePHHVSpr%Yns%@& fare Adt@RpREsedSV- G

from Veﬁé&%é‘&f ﬁE %@Jn bfthe"‘ra[t ﬂ%nscﬁ%ifﬁa‘i u%@ic%ﬁto?) Yodéh HB%ﬁélﬁlaEll 2

gl ycopr rBplidatiR e brédsfonS: Thi s

permts d| nal f o particles
i e b S &’@gf‘% S
02/ 02489f7°nA sm}“ Bt i’?&f? FRPE® THe” BAVEl ope
pr ot ei nnf’bb%ilg)ﬂﬂFéDEQP ﬁ%FFé’i*l l§pr o ceI I dur| ng transduction, if
desired. Since nodifying the envel ope pr otein may disrupt its binding
ability, a prAdfesnativelye thiscidt ganetcah e operakiyrlitked o atumprespestfictpreroterigand
cont ai nitg, theicMIV evoubdiheh egslicateatndy im twinton Gl¥ecellsrandinbi mchqumel0D# wplsl
envel opghelgehdticeléient/fctor fdo ehn Bea modification of a promoter sequence of the vector

such that it is expressed only in specific cell types and not in other cell types in concert -

with the "helper-virus" expression construct.

S
%

In another embodiment, the helper-expression construct or the vector construct
envelope proteins (if such constructs are engineered to contain envelope proteins) can be
modified so that the vector-virion will specifically infect certain cell types (e.g., tumor
cells), while not being able to infect other cell types (e.g., normal cells). In yet another
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Thus, both types of envel ope proteins would be on the surface of the cell,
one to stinulate the target cell, the other to nediate br-rﬂrmgpmng,entry.-
A preferred @arwdot yped Lentiviral vector that al so expr egeeRs /5935 geri ¢
receptor for cellular stinulation is the VSV-G envel opé protern and a
chimeric VSV-G envel ope protein. A nore preferred chineric enveI ope

pr Ot e NeiodithelSYa Gl SR LY e sﬁé)&eser) itﬁ oﬂ 4A and
148) . CLgh Bl el ar u%d%ﬁ Ghes. fff <1§nk g as

r"

with VS gand
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The seqlfeHILOEREE BN S@ rs,n WE’(OéFBII % YePﬁPnHP % Xiral pleationiie pmreele
oper at i VEIth expressiaPhpretaing requirsd dor ordl kdllmed byt netdpaprmy ceHsure a nore
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express @ycmnérem}phwyd dprpircgsting by thelpregnd verid®n7 - E 8 APR 2005
PCT/ US01/ 29976 strategies for gene expression. A non-limting exanple is
the use of a Thoscheplesdritimsention also provides a method of treating cancer, and in :
particular, treating T-cell leukemia. "Treating cancer" according to the invention comprises
administering to a host a further modified vector as set forth herein for the purpose of
effecting a therapeutic response. Such a response can be assessed, for example, by
monitoring the attenuation of tumor growth and/or tumor regression. "Tumor growth"
includes an increase in tumor size and/or the number of tumors. "Tumor regression"”.
includes a reduction in tumor mass.
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Yidor
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ot her cexpressjgeedtor Chgle&rk  with the "hel per-virus" expression construct.
I n anot her enbodi ment, the hel per-expression construct or the vector
construct eifoe bnqmplprmwdnmn@n}? replicdingrectorsen seciete a@’ﬂ’(j’iaﬁ@@ﬂéﬂ' - cont ai n
envel opeoxin antibodigs aften abielperd germititssaxpréssiontand prapagationy iLhe Shelper' ican ‘
speci f i ba) bt notheebsacity, deiven 6fflah induptide prongpter tharprrmits ék lespressidn ipom ot
be| n 9 aﬁétﬁvaftl@»n'ﬂ?feﬂfdct&ﬁlﬁ? b c§@kine! (iPRSpdifie Yo badieralihfectidn),sgn artibiotiet (asnot her
8 ARRARO Bty AR NA4&Me promoter systems (Paulus et al,, J. Virol., 70, 62-67 (1996))
or a chemical (e g., the toxin, itself). Thus, the conditionally rephcatmg vector would not
only selectively propagate with the aid of the "helper" in response to the incurring pathogen
or toxin (as a result of activation of the helper) but also secrete anti-pathogen or anti-toxin -
antibodies to inhibit the pathological effects of the tumor antigen, pathogen or chemical
(e.g., toxin). Thus, any protein, factor, or genetic element that can be transcribed into either
mRNA and/or protein can be inserted into a conditionally replicating vector to inhibit a
pathogenic response—in concert with a "helper," which promotes its selective propagation
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The above example does not limit the scope of the invention to either ATG nor
CD4+ T cells. Any cell type may be targeted by use of an antibody that binds a cell surface
protein on said cell and is cytocidal. The antibody could be introduced exogenously into
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A particularly useful feature of crHIV vectors is that they can be employed to
express genetic antiviral agents, for instance, a ribozyme, post-transcriptionally. Thus,
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i nvent i eelative €fficlency, dégeriaiy BdnaaYe Kb td w-loéﬁﬁﬁexﬂﬂtﬂ‘ﬁrgetm &hor to
det er m 13ejentQ 236X p9ML B539¥087)). idelspBlificity 6 Rb&yried/id @(ﬁ‘xtf&&ed?yﬂh ortant for
a parti %Héé?ﬁc ﬁ*w&%iﬁi&nt c&ﬁ feﬂfen a? t%%@?et:ﬁ ohtain mit-ageni zed
pr ?t ein o# es a?esltel elgﬂbe% s% e% etmgef %caﬁ only
o Sl i i egwn
expr ess? ﬂ AR eIV RINAS v WélfiTtYPC HW] F%Froé‘rc\“hat :

express’ 536‘0 15‘11%’{28 PROK {0 Pafkaging dntg psegeny vinamscOlesvagecfed t o
express nﬁﬁTgS’t‘Rmt“e%’Fmﬁ‘F of wild-tynsfdhV RINA sy sequined ifer the proslugtieniof vitad proteinsel | s,
most of iy ikelyita beless effinientithanl thag of benomic veild-type FEVIRINAs diasemelt as nbwer eas t he
mut ant  geramigdBVe RN Assnomnqt diseriz. It Wisi discowtieddn darexiperiments dedciibed heeir | v -
devel opét el seleetiye adintgh eonfeand tecIVORBIAsagasalue 4ol t}iél%emﬂv@m&bhg

t echni qoé cfHIVddhtorvitah particles.aTHpsy foauls Sigpest thatiaddt efffcick dich e%cem\ée n

fact or/ ghitr@ellulby dafiSg Wintddizhfieh, REANH thé‘ sdl&dtivRuRbthREiof & HQT . the
appl i caRNKs B hé@‘ﬁh@l%aée@ ’FH&?Qﬁov@é 7% g urﬁa.l gl en %f ctHIV WS

undergogﬁajﬁ&@lg{ar esis so as to extr uan es of Vhite.
cells from ood. After | eukaphar esis the desired cel I s are isolated,

transduced ec%or ded in cgulture to t he desired
cel | nu %% {5 SEADY £ IR vepqt on] 35{%?@0“%“ bodi es
targete Lalso e&ﬂmiﬁ@cﬁléﬁf? digingrHIY pasiclesy e i nf used in
the pat %Pms‘awnsmlﬂe@f’ﬁ illipsadnce avildstype HIN pastigles #tad  of

tinme th&e ecf}V@ aéaﬁmfés%\mr the qells prostas mgcm pettidlésc amhwilbmapidly predomiiate.ne -

desi r ed Ac¥llgctive pdvantags can ha sonferrdd tetiEH Vaeupressing celis bf insextinpagient tito t he

pat i ent ctRilVegenoes {¢.¢., thermuhidrigresistance gerie) HedyonfetlerBlIVebxpessinglecelie(ihs. A
pr ef er r ¢t presense of dymgho/thaisogvivdladaioy dn%r%lﬂdhﬁp?&sin@@h&f— o HIV. Cpdier T

cel | s.. thesavsritttionsp Wildripgs HFExpRkSih} gEe'QﬁOelSrrd?é“ sdtus& oaﬁt?e dofdd S with
a H V vesldps MY, wﬁﬂ%ﬂ—mﬁeﬁﬁe@mg ce E\'h&@&lb ﬁ %ﬁnﬁs guence for

expansi Me@tionvcaﬂ/&m@%hﬁauﬁgc né' mg%&’ j; AL
d .
gga(r)rgleg ; f-r“%‘g{\ﬁ.cz’“ar |n é’q ’?‘? >§ ?‘ﬁ‘rFﬁsulE acci ns,
¥ince

‘)

Lyon, * THPBHE ?‘B’&?S raeripg thevgralo Par k,
CA, USA ?SUEC’SHPP aHBY dpynonpathogemy cril genpymes. Such
cyt or edEHESY SL‘H% To5BIain elearpepend Vﬂl‘bB’PQfH]é/F Oap@ﬂmﬂwalchOSHI‘é(gnmrges hat woul d
be obvi §Q}§GQV§l}a$h1ﬁs)ﬁgmmdcy-type HIV to crHIV., Viral replication eventually ceases, since

crHIVs can only replicate in the presence of wild-type HIV. helper genomes. Therefore,

under such mutually restrictive conditions, it can be possible to engmeer crHIV vectors that

Eot only decrease wild-type HIV viral loads, but also clear the virus from the HIV-infected
ost.
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practitioner of the art. After expansion the transduced CD4+ T cells are
then infused back. into the patient. In a preferred embod-#@ppridg CD4
negati ve welbbms24e9i ai ned during the isolation of the CD4 p?é’rﬁlbdﬁzsﬁ% | s are
retyai ned, frozen and thawed for infusion at the time the transduced
positive cells are infused back into the patient. The above exanple does
not limt the scope of the invention to either ATG nor CD4+ T cells. Any
cell type be tar 021}3 f an ant bOdﬁi bi n cel surface
protein on d’eﬁ'@FF %IPT g % Foceslsn 'B‘ % H¥oduced
exogendaasipntitrangtegtion of vestoiamd heipsT eSB! t1e atient
or a séiuited to.dbe svelldamomar 2937 eahidingies %WH%BBP‘*WQ 1r é‘%fe’ia] g _
body. cehistransiently tensfedtedaba bigh transfeation efigiensy tpiag 3@Eﬂﬂ§feﬂlqn egng, ( f or
t he | i fpeefefablyhmldeinl phosphate rddcanporgti¢i or a Bpidrtpinsfection reagent) Once e to an
i Nt egr am@sfettivishasevtaigd, Ahe véutords biryediédfrometha sppernathmitprefotably natiléssd to a . -
t et r ac\gdd 1ehdupd Hﬁéﬂ%e&s%cﬁﬂ@hﬁd néithée Man 7 Heyseafedr Sansfedtion Mtk vestorieas of
the nmetjaQdn@ntatddCop f s1rE&'eDyFlﬁ §%Hed'c@ﬂt@i’fﬁg£ﬁm withoat prebipithtién or _
| nstangg,, f% Ser&ﬁ fl&H efrt a SbRE5OM)-10,00PREemoRS Viral
{

I
Vet or SrFSHD @2%81 W@%% f% “ iops'alf ARRUS SRS

in di se4a ed cells, or to exam ne genetlc drlft The vectors may al so be
used to deternmine or confirmthe function of a gene, whether the function
is pre#é@@dﬁlokﬂsﬁﬁrp'ﬁhﬁ%\ﬂﬁ or nerely suggested or contenplated. This

af orenenti oned di scussion is by no neans conprehensive regardi ng the use of
t he predethod 1i nvention. Benefits of the Invention The advantages of using a
crH V strategy for genetic therapeutic treatment of AIDS and ot her

di seases are cQlaifiekiohlof virkbsupemataance, the probl em of targeting the
vector to3, Ce€ongerdtiitidatbSli¥filiiodeconmes resol ved: After in vivo
transfectgon Oblﬁﬁﬂaﬁén'“ﬂfhooﬂvﬁfﬂﬁﬁﬁ%hzo%*uéé%bﬁt the crHTVs becone

_SO

packaged iynto pg Eg&\én the endogenous infectious H V. envel ope
pr ot ei ns Thus lf ﬁ\)‘%ﬁ\% [no ﬁhaﬁ‘b e progeny virions and

i nfects CS ar e nth 1 Lehable by that particular strain
of HV, rodu '@nﬁ 5%4%85 TR ns. Thi's incl udes difficult to target

cells, such as the mcroglia of the brain, which are a major reservoir for
H 'V infection of the central nervous system There is likely to be little
t oxi ci tMeﬁE@@cl ated with crH V vectors that infect uninfected CD4+ cells,

since no viral proteins are coded by crH V vectors. Mreover, the result

of crH V \ec€hrificatigreof viralsupérnitanti | d-t ype H V results in the production of
nonpat hogani onpxchangeehroméitogiaphesul ts in decreased viral |oads. Decreasing
pat hogeni @, blafiittaticipstssifaekc@iondhrymatographge the survival time of infected
i ndi vi dualgs, Opﬁgnaqlbggz&ﬁaehgﬁﬁ{eﬁgse the rate of transm ssion to uninfect ed
i ndi vi dualss, g5k R&EuLiBE cfifd éfo ﬁ);gll(gg,ﬁﬁlaggn can spread systemcally (i.e.,

as does i [ﬁf e@%)h&!'fﬂ %&S& Eﬁﬁem ¢c HV-1 loads in the bl ood can

be partic ortanl%t egnam infected individuals, since the

ducti f d
ot her s, 10 °{>#§?rp B kuﬁ?ﬁaﬁﬁﬁg”a“ Rt :E%:%%M% at can

be enpl BgraePHVEBiPHStERA Srearigee YAPRET shoul d be
st abl e @ialteatenpinchidyy &%@@g%%%%z#%er&ﬁ *Strategies. Of
course, the nethod of the invention is |nherently erX|bIe i nasmuch as it
could also be enployed for ex vivo gene delivery, should this be desired.
Regar dl ®fsans 6f\&dministration ' '

According to the invention, a vector is introduced into a host cell in need of gene
therapy for viral infection as previously described. The means of introduction comprises-
contacting a host capable of being infected with a virus with a vector according to the
invention. Preferably, such contacting comprises any means by which the vector is
introduced into a host cell; the method is not dependent on any particular means of
introduction and is not to be so construed. Means of introduction are well-known to those

skilled in the art, and also are exemplified herein.
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avai lability of the |liposone-nedi ated approach opens the possibility for
treatment of the general popul ation--sonething that iis not=-fgeAPRIJog Wi th
current gweenicaesvapeutic strategies. The crHV vectors al §9Tﬁl%gll 76
engtneered to contain several ribozynes, which can be nade er ent
targets on the H 'V genone. This reduces the possibility that infectious HV

can nmitate ap Sﬁl‘g@pﬁnﬁd&% @ St bedfrdcBA, Atdstdred, dithBPAVIRS (c.BY 5 BpELOr €.
the congit Qﬁﬁr i 19yf3 Hw whmw asade%tt ls&afeqa oEgra?lB%F' ed to

treat o tI}l1 LJd ur.iover is
hi gh. A{rgl%rf g’rtfa?’S l{; 1 %&#@g’f’ etcﬂqd? can be
enpl oyel" f”(?lané’ 1 é’ﬁ ?1?18 ‘ﬁe P’gz‘ a"IdB?e -C bozyne,
post - t r BHEEPTOHC dP? aﬁ%a‘gt ca, u F@ EU@@%WE’FO@IA%? PCT/ US01/ 29976
i nf ecti macrsmmﬁpmrée giagleccetls, @n@.tb%h@ I@Ah#é&@%@@ Jlesyeryailable and arexi city
becauseknown tethosogkilisddndhte astcurs fromthe H V Iong-terninal repeat (LTR)
pronoter in the absence of the Tat protein. H gh levels of crHYV
expressi on, Braferably, inwasver|ukaveassioy ribakymetare intioduceihyr Bieatrdf\catibigo t he.
Tat pr olipids, é.8, R¥d3winee Subl 1ipestrhey®e téthinerislyl dvaithbld (& ¥ P Bigdfdbtin™ys;, crHV
;/ﬁgt g;:@&e@gﬁﬁ@fhﬂ@ﬁﬁ mvge ﬂfp@he&byﬁfelﬁecﬁﬁa Eﬁﬁggﬁﬁm %th@z% ?OLO\gfr
M I, 1 S EI:
nonpat hoge ﬁ @8 v’}éweaqalﬁiéﬁ%ﬂent {E g_aLthB ﬁ@ 5‘%1?99 ‘:i‘m
Ipflr;tlscgl[ @ rct: P]tn¥ex{t1%ga]5b o4 ec ! f:t}f) q
fol | owi 5 éi dt eneIally. §‘é° dvant age
because? 1n1§ gb@rtﬁlfeé’sup et“l‘\"é PII‘RCQFF hgpt
speci fi &1 G W@haw(ezt}m ﬁ@%’ dheinjeqted ﬁexbél%fqekét@ﬁ@ eﬂémheglraﬁ@rn t heir
abi | i tym@vww@dmms_t@tmt Himikarkye othendelivesewdhiclesSncude bydmgels ang32- 1539 -
(1987))coﬁﬂ'0é16dﬂdcasmpolmgcr&f ri bozymes is conferred by their specifie
hybri di zation to conplenentary target sequences containing a XUY site.
Ri bozymes ar &he fdrai oftkd el infrb&ndedigtoaltist ¢dliiantlaty depérdtigiein AW Sn Wi th
hi gh ef fihemelthe Fedtor Wibeinelii@ydRielliif vRFY dnin $Hrol P6PInk@AcVthdmickiggtidighis. I n.
a ni Xedbé"bMéé‘dHc\ﬂdr"iﬁ&ééH‘ 8Flincafized, YepblBig bmh&hefme%m?isqe%al ning crHV
RNAS wi frﬂlﬂ‘ﬂu g LARBeddntc TUS an Qoo S dhyprize
OF o1 el B i 18 QoS QU5 Dokl ang ég wﬂ@l‘%lsg e Speci es
i kel y fe@’f%%“ el onlorally ey Vi v CETOISE
i nasnmuch ugB@ﬁBWFPTWWONB”HBQm Pﬁté‘?qivé’n Stt was di scovered in the
experi rrents descrl bed herein that the selective advantage conferred to
crH 'V RNAs w&gorigdntresiuctien intp adiost e vigetok afjtha gresemt ioventipn danbe foimulated
particl Ho vahuseompesitioss Hnysein thetapeuticoand peéhytdcticttreatneent anpthadsclr s :
i nt r ac epaticalat, phedvacion ganl bereradz dntoarpharmesacutical gompositien bglcembinatiodedthr uct i on
of wi | dapptppridte pharhiéeutioyll acdeptubhts eadas or dilentsy hhdvan b forbfatated Rftey ent i al .

packagi agpropridte fir\éitRe¥iumaii 6r vetdriraly gspliceio®s. The application of crl V
vectors for H 'V therapy can involve not only genomc selection of crH Vs,

but al so cel mh@racasfpssahbﬁ@mqise%h{eﬁneg]e&lef ng&%&ﬁm&h n%herwse
éec

vent i on,

m

D

the cel |, lei:cdﬂﬂeﬁb ShidnfiBGed HIVp rtlcles at
a seIeC|ve a |cI and w ||
rapi dl y lcgdg% &%B\&g% 351? Wéﬁ y 3° @PY—TV
expr esst gmé"e’f t}ileh%ré EF%“& leqae ié' ‘P'Fé‘er
mul ti dr Ul pedpishained ipRad) DY fveetpmas/ (6 sth‘r«.a agnﬁhpd t he
pr esencbsasktoadumdnistas tha canmewpne@n@dvum inghe arf will @lso|appescintethet variavis| d- t ype
H V. Unudwtes afladsuinistering a icompositiph dret available\and xglthomigh mepre ¢hdnsonerroygteass | vel y
di e, bube ssdd for pdmihistratiexreeparticular route can provide a more immediate and more

effective reaction than another route. Accordingly, there are a wide variety of suitable

formulations of the composition of the present invention.

A composition comprised of a vector of the present invention, alone or in
combination with other antiviral compounds, can be made into a formulation suitable for
parenteral administration, preferably intraperitoneal administration. Such a formulation can
include aqueous and nonaqueous, isotonic sterile injection solutions, which can contain
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wild-type H'V, while crH V-expressing cells that selectively produce crH Vv
survive. Infection of crHN-containing cells with remaini ng=§ lagrtge HV
Wi Il resuwioadnzisee further production of crH V containi ngP(\ﬁ/{U?bl,g@% i cles.
Thus, a viral genomic shift can result with the cunulati've Infection of
CD4+ cells with crH1V genones, thereby altering the viral balance in the

host f r aitigad4g duFfersbactbrio¥ats, hd/sdl@ted G12P Adndes@BifemaNdtoy ISRBRERSth tAdCh a
st rat egyldedrbf rtl‘i‘éh'l'téndbél‘r&]p‘?&ﬁ adﬁﬁeaqﬁgodé"aln@i nbﬁﬁk?:e‘é‘h%tex‘ﬂ@%ﬁsﬂehﬁo%ﬂh@f‘@fl of HV

9enoNes jn hedeCbh ot hﬁs I Mehit ¥, S@nifibddk, Vind Yl dlvai§hs. | cation

\?vagt ;Jall‘héé ?ﬁons Bre"é’n Qﬂ'ﬂh @.e{ ri% t&do%g éaaé dto 3{# &gg{’ of
YBE, S torL el €10 L § rictive
condi ti on % gélq &%P(Lq ‘E g gF e‘é‘? ‘B)r“é 1H88 only

decr eas8 ‘%tpﬁa‘t'l pr epfample, vater, {8 AGEEHARS, f r om t he
HI V- i nf Bemegdiate] fwr LU %@mmrmlyme&tp issolistions ambsuspensionsgapbr 2006

PCT/ USORYepawidion steyide payydess granalesy andteblétsbgs deseripaddieesin. of conpl ement at i on
either by using transient transfection of vector and hel per genonmes into a
cell line, pféteeetor yan lrstorsdin arly suitabld sotutioheuffezlol 1yophilzaBBIdrme.df | 1'i ne;
or by udédigdaApaefagt s@rapebuffer RDuIBERLY PHsyhdtdBuffeel [Salifie;Iabsdcant | Y
t r ansf ephegphate Buffer8d ShliR18iked Withih R50YFidhifon ofthbloge fnr\ﬁﬂéxf @ct) | on reagent,
pref er agh éfexﬁ@iycd 109, REREBN&E t?eha%s%% WARE f"tlb, ﬁcl? hafthe 'ﬂﬁhﬁc&fc tfo?lt on
{ﬁgggzg 59 RGE1¢EDY bre 3 BAFeR ixk m{%ﬁt 96«y s%1 ‘écsf gg from
not ror Eeaﬁf)v Ere lef ef'ér a 1?/S ohitlon : “‘i?%%lf W gr l)nﬁl:c th Crated,
opt i ona }lc%fé %ea’ ra \0|11 itation
or ultP %edﬂ G%ﬁnﬂeﬁ oLf 1?§edﬁé”aé?f 1ah about
5000- 12S }geha %F@rcabtlreftlcmwé%’omr I PhosphsteBfifaedr r ed
condi t i SAK n%m@cqééwtth B flch9% sodetion efmangtitol in water(1: MEP gbliyar5% eclution of
purifi c aranoitolpwaser (1:1), suclpthat the finhl maSnitolGonhdatthation & A5%x i fi cati on of
viral supernatant Concentration by ultrafiltration Diafiltration with or
Wi t hout benzenformulatioaistitable fok 0fal @Y avEREE oh Yal Toh¢ od B iidSokRionN,Cdudli ON
chr omat agampif¥ctiverantbuat bf thé adrhpeunddisonalih Milaons,SRsH é’st\ivﬁ’t@r, BXline, or fruit
ultrafi j\hé@fchﬂsﬁhlé's s&h@t@ lof 1a6Rtd, R donvdihidk avdf@@ét&ﬁﬁﬁéﬂtam&mt bPheStaPaNTe
chr onat g anbit, A itk <OfatRins Ok &EspERSGbHESOR GRERATRGARE, BRI Yi1-if:
Opt i onaly,| %ﬁﬂﬂﬁ&ﬁs & \sﬁtffﬁ il emulsions. Tablet forms can include one or more of

lactose, mannitol, corn starch, potato starch, microcrystalline cellulose, acacia, gelatin,

colloidal silicon dioxide, croscarmellose sodium, talc, magnesium stearate, stearic acid, and

other excipients, colorants, diluents, buffering agents, moistening agents, preservatives,
flavoring agents, and pharmacologically compatible carriers.

An aerosol formulation suitablé for administration via inhalation also can be made.
The aerosol formulation can be placed into a pressurized acceptable propellant, such as.
dichlorodifluoromethane, propane, nitrogen, and the like.

Similarly, a formulation suitable for oral administration can include lozenge forms,
that can comprise the active ingredient in a flavor, usually sucrose and acacia or tragacanth;
pastilles comprising the active ingredient in an inert base, such as gelatin and glycerin, or.
sucrose and acacia; and mouthwashes comprising the active mgred1ent in a suitable liquid
carrier; as well as creams, emulsions, gels, and the like containing, in addition to the active
ingredient, such carriers as are known in the art.

A formulation suitable for topic_al application can be in the form of creams,
ointments, or lotions.

A formulation for rectal administration can be presented as a suppository with a
suitable base comprising, for example, cocoa butter or a salicylate. A formulation suitable
for vaginal administration can be presented as a pessary, tampon, cream, gel, paste, foam,
or spray formula containing, in addition to the active ingredient, such carriers as are known

50



5. Size exclusion chromatography or diafiltration 6. Optionally
concentration by ultrafiltration Different resins can_be usEchApR e above
procedur ewoio2mb4sd7 ng Poros 50HQ from Perseptive Bi osystenperiighi/sd i ber
cartridges can be used for ultrafiltration or diafiltration, includi ng
cartridges (UFP-750 series) from A/ G Technol ogi es Means of Adm nistration
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par ti cubghpourd8 of e (REsen thvidfiti 51%88%1 %

s A5,
conbi nagj alt 6%? a Htégtk o sEGCERAR & Gt F & s or
di I uent am&ﬂgbfé??%%f s 724 O vt

lﬂce disease) analysis of appropnate patient

ods. In

U

samples (e.g., blood and/or t1ssues)

Further, w1th respect to determining the effective level in a patient for treatment of
AIDS or AIDS-like disease, in particular, suitable animal models are available and have
been widely implemented for evaluating the in vivo efficacy against HIV of various gene
therapy protocols (Sarver et al. (1993b), supra). These models include mice, monkeys and
cats. Even though these animals are not naturally susceptlble to HIV disease, chimeric
mice models (e.g., SCID, bg/nu/xid, NOD/SCID, SCID-hu, immunocompetent SCID-hu,
bone marrow-ablated BALB/c) reconstituted with human penpheral blood mononuclear
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appropriate for either human or veterinary applications. Thus, a
conposition for use in the nethod of the present invention~@@ ARRREGSE :
one or nowe ofo2dshe af orementioned vectors, preferably in ce i,h@%vmth a
pharmaceutically acceptable carrier. Pharmaceutically accept a carriers
are well-knowmn to those skilled in the art, as are suitable rrethods of

adm ni T @hnBeliffbctddwilldvdctorby the
parti C§ Bﬁ‘%%ﬁﬂlﬁl ‘ﬁ%‘d‘éfde% rythﬁhus Wétheﬁ%sﬁi?ﬁttﬂ&ge yuséﬁlﬁ ﬁ{énct)rnl he

t he con |t| Z;,{%/:ﬁztﬂ@ée i afhe g saéaﬁ gtﬁt arious

rout es® gﬁﬁ‘ Wg&égg ‘i 5%]%[ are évali)agﬁngm% dA ﬂ%ougl nor e

t han OHBHWBEfl CEEY Vi G@bodshi nistration, a part | cuI ar route can _

provide a nore inmediate and nore effective react e}.n tﬁnOt her route.
ﬂE ot

Accor di ngl y Thesramedely eanzalep brousedytp detprginedhe safslyed af‘f?rc B RUIPgpe

conpos bf validation ohthepyeetor systém fenelinieal trials ofp dwpoTtant apphpationds)thspusg o ect or

of t he thpse asinial imvdels foobipdiatribméionrstudies. doansidnead eshlsypreferahlybpt nodt i vi r al
Cconpoufgfitedad huf@n beltie comthipirg Yeatondrainjeredsinte ahor-himman apima magdehind

adni ni Yid bt B tHerRE®F Al dterhithé BB tHelabBaRb ofitiedtor géretit nemteridbire nienal

for mul %Eétfén BRMNbsdnlE bPSotGOLARHS niictid] A ARMEPHSS e WUl ftican Bize el vecionj ect i on

sol ut WiufofRlsl§ 2o8iRaR Withoutdnd FiRscl0Bf HE Hibhd o SAKI-fpd v 1deddd 29976
ant | ox 2 A sug gﬂsﬁfe're? 37t Sse w i e Bhed G008
f or mul 4PFORCE 01 u c &sidgrg ékpi'f'ﬁﬁtvect%?ijs aqueous
and noﬁQﬁﬁi‘&SBg 8?”[38 °§L? SRSt gﬁgg ?1 % Oy Qgreagent s,
sol ubi Moy expectedi ‘i’ PRt ﬁ Wtogsb's a{h ; 110e

f or mul #xpested oAvteRemon % @é’? 85?@@53‘85 al ners,
such a§xamptnﬁlebchﬁﬂrqpﬂlsatson I&rr&ﬂemﬁ%eessftféh VF eP (‘]Sq[

(1 yophiThezmresencoomhbsénse qfélquctqrgzoutdtbg/dqtﬁ@%by PER. g¥ by Fe %V’HSE lfl qU| d
carri erthe festedaeetopéxpresses 2markeprgenejhat tambrsvisualizad by FACS, byt isgrot ig

Ext enpas soelomeins of dptectiahl e sol-uti ons and suspensi ons can be prepar ed from
sterile powders, granules, and tablets, as described herein. The vector can
be stored i nGgfyalsy hﬁ%bﬁnt&ﬁtvébt&@uﬂmantwamwewmué tamdehiaticr ofithe f

-)

des| redadgﬁtfx%{e%ﬁﬁo% %t(8f ﬂ&?oﬁ% Ené.lﬁy ubs LBAGS a‘Bth fPi/W ed

Sal

Sa 'trgmggg;g% sty g;tggﬁ?‘ o gg;ﬁ gyt on
t 1 Dul b

tﬁoigh%mmm% neefm@@é i Sl wtszosgw ecco’s

(1:1), thesfeansipf delizeryomssbe gmﬁ@nlaéwe@%msme%t er (1:1), such that t he
final glucose concentration is 5% 20mM HEPES-buffered saline mxed with

1-50% sol ut Incthe ttattuenhaf e vimliingectqdlindividuskse fteranbeylesiraiotosilizeipon of
trehal Oiiﬁeganddsm,geltegi:iabﬁ,)wheremdﬂargﬁadosbbﬁafvmtat istadatinistered, dimecispllowed on i s

5% or for ihd ddasoané i satiahen Buhitsyle eag&alis administexdd o the iadivid@btos ol ut i on
of ”a””ih'ét& va‘t %&@Jecfoln pound @) Shahéethod. dithSpresérit iventionthatrettadent N wat er
(1:1), etecftﬁriﬁ'ct) eﬁementmemth bein@trodfedyls heceastrty i on
o e o f g edbydt et R e
sal i ne, ??re Lﬁ%&gmtﬁlgﬁgﬂgggmog s?xg cgegiﬁdet s, each containing a

predet erm ned armunt of the active i ngredl e S sol 1.d r anul
sol uti ons or Thephumaretical ¢pappsilivfeaRcomiay, rﬁﬁ C tf ﬁi ?ru'ilm ons
o wat ewithre vsclor apaerding fe thefapention; whe useshfoitherpentically trgat %&V
| act osepthenplmrmateuticals gan bepetd ingheintradisioasl dashion Creodsp8ER I HEALEEN Ul ose,
acaci a, indfedtivi),s wellcls nodrd lartisularty, in theanétbied otselessing for ¢BHY WOBRGIM tal c,
magnesi yiios Sadl fldtios hededctibed heteirawill protrots canditiqriabiytrsplicating FNtspread,
di I uent gnq b e5AdiSorRUgTeslicaliBy HINNioHoREHRE Svelp competeavitly odld-type HIN i ng .
agent s, 204, WIALdBGHBARR Wil-SPEIAN PAtRogenidityeTiPparticular, it is contemplated

that an antiretroviral agent be employed, such as, preferably, zidovudine. Further o

representative examples of these additional pharmaceuticals that can be used in addition to

those previously described, include antiviral compounds, immunomodulators,

immunostimulants, antibiotics, and other agents and treatment regimes (including those

recognized as alternative medicine) that can be employed to treat AIDS. Antiviral

compounds include, but are not limited to, ddI, ddC, gancylclovir, fluorinated
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An aerosol formulation suitable for adm nistration. via inhglation also can
be made. The aerosol formnulation can be placed into.-a press8rAPRe2005
accept abl wopnmp4do ant, such as dichl orodifl uoronet hane, ppepREL299+44 I 0gEN,
and the like. Simlarly, a formulation suitable for oral ‘administration can
I nclude | ozenge fornms, that can conprise the active ingredient in a

flavor d1db‘é>b@shddleoﬂd@§ %ﬁn@%sﬂ%%hﬁg%nipbﬁﬁd’é?s%@hﬁs neﬁ@ﬁ&b'(mﬁa e@amorl sing the

acti ve pNgs ek 9pYs- 9@8 E&uvaﬁ%é‘sxﬂ:’ﬁ M ol D(Rhde 8 HC AntiViraP’

SUCT 0S§ A c@él b3y -2 nggﬁﬁfalapg ? s&' ﬁ % ggiert in a
an

swtabl the like
cont ai r} #H q\lin}}lg . ﬂts rg{l car HPS @s are
known % eu » &ffop IP°1' “‘ms ((‘,% ai'ng 5409 eean be in
the fortfaR J@Flé-a%%ﬁbwfeﬁsm% but gp npbleme}ﬁé to, AntiBings] aget ?ct?%%t al

admi ni %p%tﬁ.@d@&d’%p@é@ﬁ@@@l Bgends-suppository with a suitable base
conprising, for exanple, cocoa butter or a salicylate. A formnul ation

sui tabl e f'deluhljsitraﬁbnaﬂﬂiewﬁmkﬁﬂﬁbitingmampben@né&amh@dm&setmwhebaﬁnys t anpon,
cream apélpartivakirly, witihRown RT isliibityrsf suchas ddConidaiudinmg ddl, ddAglos éthem to t he
acti ve jhhigitesliteaitact Sgatist StBer HEV pratéingsack BOuti-FAT agentS, WWiRzst@f2iy\\O

02/ 024 §fiifibitaldsy/oPdu ?&%ﬁm%tdge@oﬁmb viral fe YRR, TRE Uadages c¥dud &id v, the

acti ve ZifighafieqRbd GAATHS ntenhfabe,- Beed ﬁmlsﬁam ﬁﬁxs@aﬂ%%ﬁgerlﬁ dae a

e TR e

A

t her apa F PEE agaes 058f eg?ﬁ‘
frane. B E g BiyeR /AR OPe, PLIOTE estarqéntexa/ ?’a vect or
enpl oyl aﬂ@)ﬂziﬂ%abwfﬁfefa?WeOQéME body weight ddG dpglgengvere ShaWheR | as the
body wesiyn ingombingd therapy dhg Wh@cmwlrah@nmpml. forpKemplp.candre given %tdb@ al'so

wi || beanettimenswvectdryaccordingtd Sheinventisi, anthealdsingsen be staggdrédat desitndt can
acconpéarhe teotoratse cah be kempined irca camposition. ddosesrpf eachdan be leiss, vellenarsed in

desi r aldombindtioncthan whes eithdrds used dleep adverse side effects to a mnimum
The dosage can -be in unit dosage form such as a tablet or capsule. The
term"unit dosage fornt as used mxgauPIESfers to physically discrete units
suitable as unitary dosages for human and ani mal subjects, each unit

cont ai ni ng a’[‘g@'g%f m&%%& arﬁf @th%ﬂgal%rﬁnth&ldg Bb3A ih thecRERixpat i on

h Yol d
the de<iiih gg?sat%’ 3 v (il 5#&%%3‘?? el Byenfion” 77
di | uentandareE% meggec t?r- CSCaPe 9HA® IHERHPcat i ons for the unit dosage -

forms of the present invention depend on the particular conpound or
conpounds enpl oyed and the effect to be achieved, as well as the

phar macodynam cs associ at ed wi t h eBsamplmbound in the host. The dose

adm ni stered should be an "antiviral effective amount” or an anount
necessary to achieve an "effective level” in the individual patient. Since
the "effectiVhislegmaple describestheadnithietioh@f eonditosallyreplivation comlpatenty, t he

act ual veteseadadifs et idyeaflon A pirticd BRI danle dditids e vordtrattion of

di ff er ea@Rionally Pe’ﬁh%?t@ﬂk“&é&%&éﬁa%edoﬁm fi"es‘bﬂl[hﬂ%&&s and netabolism The .
‘effective | eve can be defined, for éxanple, as the blood or tissue

ovel VS&SLJ68%&&,;;%«;)&‘#%2“%%@#%°38e%fﬁ9 @gﬁn& SRpEskagmL one o

VLI U
i 5 e £agid pro warlalpsgt‘fwee? Lages Pt

conpountiEus cpR GCSP‘léﬁfﬁﬁiWéthP’e% an 5? g i€rfrent i on
al so_caroffiss {umndap+Micrehiah bamurghs! 765 lﬁ?n-éé (b%c)ébptandlc}ﬂﬁaﬂﬁ%ﬂ‘cﬁr@ used in
conbi na#§MI(LOASHi 'Bb&/mantﬁmam%mfwehmqfﬁhﬁmﬂdﬁﬁ@%ds or

transcriptase molecule, which creates mutations in newly transcribed proviruses from viral
genomic RNA. Therefore, under in vivo conditions of no significant bottlenecks and many
replicative cycles, a substantial degree of genetic variation occurs with the production of
many viral variants. Yet, wild-type HIV still predominates, since, under such unrestricted
conditions, it has the highest selective advantage. However, in the presence of an inhibitor,
for instance zidovudine, a viral variant will be selected that is conferred with a higher _
selective advantage than the wild-type strain, and consequently will predominate (Coffin
(1992) and (1995), supra). Based on this, the present invention provides a conditionally
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conbi nations thereof. One skilled in the art can easily determne the.
appropri ate dose, schedule, and nethod of adm nistration fergtApp Mpact
f or nul at 'WO 09k02485¢ corrp05| tion being used, in order .to aEEFﬁﬁgllgﬁg
desired "effective level " in the individual patient. One skille ?he art
aI so can readily, -determ ne and use an appropriate indicator of the

"ef f ect sediveect
B e e R O e

i ndi cat ors as p24. or reverse transcriptase for

t reat nent of | DS or AIDS-Ilke riat tient
sanpl es a@ R e, e N 2 @P@Sﬂﬁé)ﬁ' éh?atr% m&#f\?ﬁg gﬁ éieg%?&em ni ng
the ef f BEVE {hat padasgo repligation sudnackaging priydngells thet arAFIESscts(i withyald-fyp

di seaseHIVncrpdVt gengmss compete atitheandrieareasepaiibo genig wildrvyne BB lélrdrlﬂadiiave been
wi del y Thep kffectiof ddcreasing wildetzpé HEV wirel loadsinvan infefcieddogt shguldisad tdlav of

var i ousirgedsaeed lifecsxppotandyo Tishotld alstatevmiasetheability ©9 Biféoted sasty toirandiés e

nodel s wfldliypeHIV G6 uniiFedted mdiidhalss BbSsuckysful icbRipetitiseSa@HIVE WithSwikd-€ not

nat ur al } eW?HWobﬂ'aetoEé)a eM' HpoRase (1) YelREiVE advintfe TP fénothes ovéd D
bg/ nu/ x ho lof Sl

: bl at ed
BAL B/ c) . ) dwf@éﬁ@@g Ettérg@ f o ak'presslﬁfg'@ell%%@%’élﬁ
02/ 02482T o ‘k’%&pﬁ ) S %lﬁ%g\%ﬂ nodes, et al
l'iver/t 3?% ss s CS Phr&ct ed ctor or HI V, and
enpl oyed as del or HV nes e _thera Sim | rI y, the,
siman i m"run 88?139} é‘ﬁ‘"ct rs\ﬂo %ﬁ\ffpﬂ‘r‘ifﬁ?(a‘fﬁ %’&g‘glfacégﬁ‘t Béyé’ as can
the fel PeuenGesFeqireddo grvﬁsms nZpkien andyperkeging iy OrVBH‘é‘F&Teﬁan al so
be used funstigral€i.eqd weldttme) Projeing, A«éelpeﬁvef asivantage pas jraprsted totheyal i dat i on
of the vdiiVovectyrs byrindeptingt rihozyale dassettieshat Aleavapiythe bi5 ragiohiof theiwild4 s t he
use of typeddlV geriomed, bubnet!the EBITVIUHRINALr i buti on studi es. Transduced cells,
preferably but not limted to human cells, containing vector are injected

into a non- hyweRiLAR KBS prEaéiein HRGecthRAISARIdve thd HEITVERAbetfusd BT ned
by the ?&%&n&pmefcrﬂﬁﬁkm ﬁﬁi‘ﬁéeh‘indﬂiﬁé‘&bﬁboﬁs@r@ﬂ'ﬂi@é subkiiffibe (batbe absence of .

S
‘feﬁ'@ é‘i{-’f’mﬁo cgvatﬁgntEg: %‘gg vi rus

virus a CONS
presenc%\c’rtﬂmtte ke 8‘{&51' oeq? ns‘
coul d b&heKYe bepn fansfect F% e gt 1.
repli catéP nEnu ¢ G

ahln hrommniempntingthe EHIV genomie dP GlisaFreitingdn thm°5%¢élpep§
expect e®ragsnuyirsmous| y replicate, then other criteria for safety need to
be established, for exanple the lack of replication in certain tissues or
the | evel of Ingp:hdra]abﬂd)l’v genofes wane caxistructed dromn drecinll demgth,dhfeetiows BIV t he
vect or etk dpNE4-3eAIabhist dl. [{yo865,Rupay. Allclewiad reavtibysail DNA, RINA tawlt ed
vect or @ydeiaseffip@aliBhdWeredanizdiduniisifd tdltodé vidlPknctartotiie Ezﬁiﬁryblﬁlleds not
limted mlm%ahnlﬂeﬁnav@ﬁeﬁ%ﬁﬁiueesh tHeaR€ el | Manidfis &MY Moleul# TibRing:
suffici L ?t%r}hl\/ﬁ}ﬁﬁ 21161 %bPEaﬁHraﬁo > NP¢1982))5 BRERle AI{EPZWE
oy YEC‘% SJ d"*éc 5 -5&°§§ ¥5%§o Tl kg of
body w%;gﬁ IaB F“X §£‘ﬁ qnl%%cglf 81 5“2%. %‘B‘ ul ar or
vagi nal Pk deﬁRP lf‘ CH5E gccé’rr o the AIachirersy o | t he
nunber 3fCO¥YY P"r Naregvere Bester My nispange l?é%aBPn WeTS damePisBgq t he

par ti culteshnigsies that mmp@wémownquﬁbatthaéabmtiea@nb@cbmvmpslx|(1= $i nf ect ed
i ndi vi diRdopylid' et dal 998),¢upria; ad Brapulictet 1. £1993), supra)

m

2@ =

pNLA-3 was cleaved with the enzymes Pst I (which cleaves in gag, at about posmon
+1000 from the start of transcription) and Xho I (which cleaves in nef, at about position
+8400 from the start of transcription), and a polylinker containing convenient restriction
sites was inserted. A 0.86 kb Bgl IT to Bam HI fragment containing the rev responsive
element (RRE) was cloned into a Bam HI site present in the polylinker. These
manipulations resulted in deletion of the HIV wild-type genome from within the gag
coding region to within the U3 coding region (i.e., thus also deleting the nef gene). While
the vector is able to produce a truncated gag transcript, a full-length functional Gag protein
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"mega- dosi ng" reginmen, wherein a |large dose of a vector is adm nistered,
time is allowed for the conpound to act, and then a swta‘bl-eﬂrk%igé% i's
adm ni st ewed2todgohe indi vidual to inactivate the active cpaprRidpfitddys | N
the method of the present invention, the treatnent- (i.e., the replication
of the vector in conpetition with the virus bei ng treated) is necessarily

i m ted, ok Brdb&l b e%etoﬁﬂwei e¥Bnuch a§ wildype Gag feictidhyastecr eases, the
| evel 9y E{E %1n9&1twnvﬂ{eog['a oREQRHESS @R BeimafddQd Praviehd G&g SO

decr ease. al conposition can contain other pharmaceutical s,
I n con}’{?ﬁ%lfll o0 é}ﬁgﬁ- slll%/t']‘(‘ac‘fctor according to the invention, when used to

t her apeuti c treat Al DS. These..other phar sed | n
their tradl £ap° ﬁc‘irftalgmgeé °h lggr ﬁlﬁ?’ g &Sa&s v

wel | aBerent \Eaﬁal&ﬁrteédm&rai site fopn sﬁeg g ﬁﬁ;ﬂr lises in
vi vo. “suhlemenisey flexyaliginusleptidesenrediag Fib mnfle V&‘Hﬁ&}”%

repl i caneaied-4nd thawderpd intarthie §pl WGCWPQWIGPHI@Wl feneonsiurian ? 0 nore
ef f ect theadrJiTV oeptetsevers hamwieribatlyibozyes. Those dhpzynies capteisd Araafafytic ni t

Wi | d- t yiggatdl dnigaisb® LR bisk pairs,anfawbd hybtidizatidnt domsainpeereppsedtad bashat  an
antir etp&ﬁ’é’ bdchl TROEHSZyRfRs WERd RY@ted &itheb toathe D1 8beralB yite @ied @utrdspoadinBur t her
FEpr esgl riulﬁ?oe%@ﬁﬂ%& sirdovi @ 8matshh thestat oPhadseason) cfahs USIRNAcan be

used | R dbd %T dlgﬁtﬁﬁedo%eﬁf{é M&dalﬂﬁsﬁmﬁﬁ‘émdemﬂdd@@fﬁmﬂwzmbs '

compoun e m@ U 210 Re + Bm@g@t L Ads, antibiotics, and other

agents ARE 18 regl nes (ll nc ng t hose recogni zed as alternative

medi Ci t " unds i ncl ude,

but ar ‘%‘52\ Q %ﬁ%ﬁ@;@@glr ég’??k &Q 2 -- 1 8 APR

2005 Weibezymea 801/ 29976 di deoxynucl eot i des, nonnucl eosi de anal og
conmpounds such as nevi rap| ne Shi h et al PNAS 78-9882 (1991))

TI BO deATGECTAST GieATEAGE0 ﬁ@MCCAﬁﬁ(%'ﬁ:r(aﬁ% "'Iég earch,

257- 266Gibokgai)))SEQHINE):4R] - 70 (Shih et al., Am J. Med., 90(Suppl. 4A) 8S-

17S (1991)). I mmunonodul ators and i mrmunosti nmul ants i ncl ude, but are not

limted to, TheadboRyeichdseitd wakEaaprisedaf eithitrakiingls, denble dmuiiplepr epar at i ons,

bl 00d t{iRRFMUE) PRASed Mtshdesl. IVectorabaitbiningreithersinleiop trisle ribozymeemapbe ar e

not i fPeacﬁ éoasm?c@éd édm%lateaqs messanﬁmtb R gieas #IV RIAN abposititsh +115.

anti - ¥3hthifsdduble it BT Rhb@Rcted afdrpdtsd Sittienty thbt | ng

Fmi’g@gﬁsa@w o5 e s P el pe o

—hs

Zi or ot I nhi bitors that
act ag other HV proteins, such as anti-TAT agents, will generally

i nhi bit nost_or all repllcatlve S es of heg%/[ ral I|fe c% The dosages
of ddC and. Toreraplatsitheconsiyction VEgtoraghe & ‘%g %”éﬁ bl i shed. A

Vi r ust aesistantiegibogyme gleavags (yenisy thpir puapiiesiadon e Myt’B“tf range of
about OreC@Enizdley thehammitheed wibpgrmes qosusping yethinithe Un Tagien Oﬁgﬁ% . The
dose r agupemef Bo acuonipliat thisiasdoubie-sranded olignnuglegtide resader, for exanpl e ‘
0. 001 tAA@}@Br@gcmegwﬁ@cmcmm&m@ma&&CACGMETGmE%C?CT@G 6, 8,
and 12;cglE., hr.  Preferably, 0.01. ng/kg body weight ddC is given every 8
hr. Ve AT A RTC@cqmnemteiermmA@mqmmmmm@mmcem
exanpl eq ﬁa n?aimﬂl the ﬁﬁ%uﬁéu@(&m% dépi¥RAlif FIGCE SEQ IMMYNO e -
introdfiec

Ibgvggmj g Sufpda AL §85 iHa6dlsubstiiifio§¥ery al S0 can

fic
ggggﬂﬁﬂ%ﬂeeﬁt’ﬁ%ﬁ Egﬁé%ﬂy} ;Pr%zﬁ dmglfq“on%l g [bl%%éjpjmhgg\ghe?f?%bnventlve

ol o geméf? CTGTT%’%HE%%T%?GNAN(%&E&% Feabuther the oresent

mutant nucleotide SEQ ID NO:14). Preferably, however, the sequences are mutated such
that there is, for instance, a G to A substitution at site +113 (i.e., such that the sequence
comprises GTGTGCCCATCTGTTGTGTGACTCTGGTAACTAGAGATC SEQID
NO:15), aU (i.e., T, in terms of the DNA sequence) to C substitution at site +114 SEQ ID
NO:5, a U (i.e., T, in terms of the DNA sequence) to C substitution at site +132 SEQID
NO:6, an A to G substitution at site +134 (i.e., such that the sequence comprises
GTGTGCCCGTCTGTTGTGTGACTCTGGTAGCTAGAGATC SEQIDNO:16)and a U
(i.e., T, in terms of the DNA sequence) to A substitution at site +142, which mutations can
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and are not intended to limt the scope of the invention. Exanple 1 This

exanpl e describes the construction of conditionally replicafs 8nARROMIEt ent
vectors apoepdifagy to the invention. In part icular, this expapi8e g@g%rl bes
the'construction of conditionally replicating vect ors based on H'V, i.e.,
crH V vectors. One of the nost prom nent aspects of HI V-1 pathogenesis is

t he. pro"ag‘fﬂdd%%ltﬂér algl?t’.nanCa%(r?b Ig)farﬁcpl@ Vi ghsThe rgﬁgﬁdaﬁﬁi()ducm on of
S0
g‘a

H V var |r|t \gthlnthe
f r amewo “bsmﬁﬂ‘?‘? phsttecidp

M cr obi I Slt U@cﬁlﬁ rewf%%%lssmy 483- 489
(1995))

?ﬂb§cla(1@83) puRsa)-t fmqeﬁ'@d bmq—e@sﬁlmpom arg(peespndinyariover se
transcr PHe a§‘éalﬁ%PéH&VéMY@H|eéhl B4 Begnenoe Patabase, Los Adarhgs Natahal.r(l 924)),
provi r usdEct indivates that thege substittiahsdo ibedeefeaasetheweplimative capacity e6t@iHIVONS  of
no signgénamet bottl enecks and many replicative cycles, a substanti al
degree of genetic variation occurs with the productign of many VI r al

variants. YetTheWwhdtHod a2t fdri¥ h%&élh lalPb€ 6 ?&coxﬁhﬁ&eoth NAaaitRUaRy
unrestr téjﬂh‘égtm;%r%'ﬁf‘ Stan&e, aﬁlph S¢ ARESH (ﬂde}e&§§£1§h&¥l eé/ a&h%?e?% ver,
Hal g °EF

in the m |ant

vm II cﬁt?ﬁ c& actmlbfrag&ﬂ]n ercﬁ f.1 a %o t 1ge t han °
Hec I
(1995) ﬂ? I§3 8tave vf“?'ntflgeo ?‘ﬂ:?g c’lnfﬁvé‘ﬁtﬂ?%‘ﬁl WY}‘E&S ¢1892) and

condi ti 8K 2” a vegiongeyn bsgpadi worlewqﬂmg zmelqeeenwetatﬁb
viral vEBEHS QfFeé’ﬂS@WaP%:‘&’taéFfords nonpat hogeni ¢ HI V-1 genomes with a

sel ective advantage over pathogenic wild-type H V-1. These nonpat hogeni c,
condi ti onal | {hessmethads eay dfichtuge it alko be emplayed tecaniract the earidlisheliet

under goveaqt ¢omatricts deseeibgbltdeeipi ng only in cells that are infected with
wld-type H V. crH V genones conpete with and decrease pat hogenic
wild-type HV viral |oads. The effect of decreasi ng wild-type HN viral

| oads in an infected host should '?433&11% i ncreased |ife expectancy. It
shoul d al so decrease the ability o cted hosts to transmt wld-type
H V to uninfected individuals. For successful conpetition of crHNs with

wld-. type [s ar | port an 1 ect | ve advant age
of crHN V%g s J“‘é‘Pe S'f‘ﬂ’ re?—f%“g r{%ﬁe gg%fa"s‘&%ét&“?be advant age
of crHi %%}%%eic S, @848 P ra&e‘?“@" Bl W|Idtype HV (i.e., a

sel ective advantgge for the production of crHN virions from

cr HI V- expr es $Pegnien the rgsistancedp ribogyme skesivage ofithelerVevddtory, in Fiteo cr HN

vect or strawssriptionwas perforepdi Tanecompdish dhis Hhe fihozymdisdqueiey weeathned idie
sequencths Xlelisitesaf fRineskiliy KSID(Satagone, Ta falla, Calif RrA 0120 KiRbkagiagkbput do
not expBgkH fragnrent camahingithemutastd SHIYIES rdﬁhdﬁ &nﬂ@ﬂ&%&%xcﬁe& ﬁbﬁﬁhb ve

advant aglWacectdfad inkrttdintdthe Bt site 6§ fBfue ﬂtm t’FH?:Q'eﬁlltrah MHﬁd
CassettﬁBhbﬁdnﬁMG&téﬂﬁePﬁlﬁén&&ﬂmB%fsﬁlf o nvﬁﬁ‘@f‘mﬁﬂ £1 but

not t hesiffilap cI eave the
CTH V T A 5&@% ﬂ;’,%f, %'rsjet 9 by
conserv. Hors |tut|on ase subs | ution BLE AP 11 8ther HI VvV
strai ns? r event the ribozynmes fromefficiently binding and cl eavi ng
t hese sites v he crHl Vs are nonpat hogeni ¢ _because they do not
code for prBf‘Ng’Pﬁg’ @ém FIBeHERS %“’%&meddédmvm{h When t he
HI V- i nf &isetptien p£the veetars, mvevmelm descaibofl {Dropulivg et lal. 1(h@92); $ura)eThor )
become Hédidlsheleskiranshapts siersinbebatettogethprbalt e targetto nibogyme ol tatie o€13d) V
genomi cinde¥ transcsiption buffer cogtaiming 46 nivIoTHisHOYpFOT.5¢ 6 hM MgCly, 2 mM

Spermidine, and 10 mM NaCl. The samples were heated to 65°C., and then cooled to 37°C.

for 5 min prior to the addition of stop buffer solution containing 95% formamide, 20 mM

EDTA, 0.05% Bromophenol Blue, and 0.05% Xylene Cyanol FF. The products were then

resolved by denaturing polyacrylamide gel electrophoresis (PAGE), and detected by

autoradiography.

Im

When wﬂd—type U5-HIV RNA was incubated with a transcript containing a single
ribozyme to site +115, cleavage was readily observed. Such cleavage results in products PI
and P2. Cleavage also can be seen when wild-type HIV RNA was incubated with RNAs
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progeny virions. In general, crHN genones were constructed fromthe
full-length, infectious HV clone, pNL4-3 (Adachi et-al. T<$BAPR 2808Pr a.

Al l cl oniwg oteamdi ons and DNA, RNA, and protein mani pul at pefgsiei8rsarri ed
out using nethods well known to the ordinary skilled artisan, and which
have been described in the art, e.g.,.Mniatis et al., Mdlecular C oning:

A Labor at or. nyal .. 2nd ed. . ri t 2)).
Enzvne@@é%&?%@ﬁé@@ﬁ%ﬁéﬁfﬁf@g ng:gﬁgﬁgf%&memﬁ%%% e
conmmrer y o gl ] S, .1 Nnc. ever. .. Mass. ;
d ont eRNA, preasicig Rl P2@ndif3 wergpep g}ﬁ%ﬁ@ﬂﬂ% f%ﬂﬂr?he@i"ﬁ%d e E”#éitleanapol i s,

I nd.) and were used according to the manufacturers' . reconnend%Lio S.

Mor eover, vEremnparisons whemihe neaddfigst Upsgateining Y Bhidewasinggpate \‘,’Hﬁi ques
that asithet amiyhé sibdaynvadiratet tolbe +Hdvsitep ordouhde tbpiaar diresiadda sitherthe g

Dr opul 15 gite @ithe £199&}e, chupige; pradubtDvereuiot deteeted aThus; thegaiesultsgendym pNL4- 3
was cl gRYSEIV U RNRs SrezydT8iants ibbzrb tlehvagepohils wiki-iypg HIH{USABDAs posi tion
+1000 ffQiRa4BE b5 LAfIUP ibbERREC Mapddver thé@rulihvalidatehitthe apraacisofithe nef ,  at
about POSLL A Entibh 42068 ERABIdYRE i inflat QnditicRAAY réplchffd vectdtsl (iBcdingl | nker
cont ai VI? c?&scégp%%e({}m{@ii ogﬂtvl’iﬂpa seldctive alRnth g RE k§fficatiorw kb Bgl Il to

{
o tedned puts Postopl B8 phiipare b UG B, ) PO, 0 0ne

resulted in deletion of the HV wd-t ‘Ige:\,, genone fromw thin the gag coding
region to wthin the U3 coding re ’S’H“% ~e., thus also deleting the nef
gene). Wile the vector is able to produce a truncated gag transcript, a
ful | -1 engt h Thimexamphabrieflydescrbes key steps in the_pre@umnﬁg'slwﬁ?@fomeg?

PCT/ USeidstaEofitse inventiom dunless dihermise nated, amcleiqaqid saquenses spapdings

wi | d- t ypgowsagtrbviraltelementawere ehtairakbfemrpublicyoavailabjesourcere Athdeseribeh, the
gag SequpyramiredBediRntiv if €tk Wiolp ceding regioy forpllopretemsfto detettanistpkes amb| at ed.
A 1i boZyEE Gaeshbdsar aektk@irpl Nng either single or multiple ribozynmes as
described herein was inserted into a Sal. | site dowstreamfromthe Barn
HI site. To RcgamRLLERNL Bt SequenSOMR SRARIMIR tirddBiRY ¥9lah B HHoeAhkgles encodi ng
ri Dozy Iy, SaRURAGES JRLR SXOLRRSLS Bl CRARGAK hopfdirkiBhot iofdhe nt 0  he Sa
| sitel?RECP, ?ﬁES et\rgﬁ%(%e Ol S aS équ ﬂt?thet Wacehibbdtayect or's were
- harme AHEEHE $1158 rﬂ%?nll‘ LROMN S 1C0DF & He e Sl ALYE g, e dormi n
conpr i SEPEHFe oS FloRE p,ag,exgqqgslcg ¥ I5P | (ﬁ,u- risgg of 9
base (Huets eauwnco e vsaddpJRES ohbe it e oY M ﬁ&*ﬁ@e VB 4133
site (ifimher modified poennitaig antampigilinresigfancegens2ad HA0 gy 199 r om t he
start of transcription) of the US RNA sequence. The hybridization domains
and cat al yt i Sequieni eoftaindeg theFHY)-1 ofv andRRElebergenss were ehigjoedly excising +115-
site anBe thHifl exbddf ey Dgather withftied RRESfom pNL4-3, and cloned into the pLITMUS38

CACA  FA RO Gt AP ARO EEER0F Ghhith idvtuded the sacbtvbesomstnil pBREQLI D NO 3
ATCTCT_%M& AMCAGAETA ol Bsyntadic mickotduaisngSETR | D NO. 4
The ri bﬁ?ﬁ@lﬁ?ﬁéPbﬁ@pﬁ&ﬁﬁct%dn%ﬁ%t@fpmiﬂ?ﬁﬁdﬂlﬁ sitienediotdl e or “triple
" Tbozy )R RERNS Y Thll B RREES of Rk v ERD using QicRCARE kil RRIPGM L1 Pl €

(1 bozy igny B Dnstifid! oy GV § YRE S Pt oBh R didia B S1 te of Lhe
Us Hi v wﬁ;@ﬁgﬁfﬁ? ; Chlcas S gwgﬁ&%ﬁ Sl bBABAES Y De
readi | y8 , G- Drgeneiptgt rasedp nﬁawta% ReSEAE STt e at posttion +115
or to dpckegingconstustionveplgts SUrR ALP sfrd +133 of the U5 HIV )

To degenerate the first 42 nucleotides of gag, which are required for packaging and
must be a part of the vector plasmid, a BssHII/Spel fragment from pNL4-3 was subcloned
into pLITMUS38. The gag sequence was degenerated using QuickChange kit so that all
components of the packaging signal were eliminated, and an HIV major splice donor was
reinserted in front of the first ATG codon of gag. The degenerated gag was subcloned into
the pNgp plasmid, courtesy of Dr. Conde, in place of 5° LTR to form a continuous gag
sequence. This resulting construct still contains splice acceptor (SA) and splice donor (SD)
sequences utilized to express the vif protein. This splicing may result in the presence of
ribozyme cassette in spliced mRNA, which is undesirable due to possible cleavage of ﬂ.le_
spliced retroviral (conditionally replicating) vector RNA and resultant decrease in the titer
of packaged transducing vector. Overlapping PCR was used to mutate the SA and SD
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RNA. To conplete the construction of the vectors the crH V vectors were

rendered resistant to ribozyme cleavage (i.e., in their rasig @apRagason- as-
RNA) by nw)@j/bﬂggﬁ site recognized by the harmerhead ri bOﬁéf%@oﬂi}ﬁl’H’rl ng
wiithin the Us region of the crHV genorre To acconplish t a

doubl e-stranded ol i gonucl eot ide (i.e.,

AAGCTTGCCTTGA GTGIGAGTCT ctcgo 4
CTAGAC??W&A @%ﬁﬁ%ﬁg&ﬂ%ﬁ%“ Ilggg LigYe 13)
cont aj Fseigion gEan Zﬁ’frlﬁ‘?aéﬂ?éted’éﬂt &y ap *BREG | D NO 2 was used

to introduce rmdlfled sites into the vector. SpeC|f|caI ly,. base

substituti offbe meﬂar@ﬁ@mmmtqumﬁﬂ%cr)ﬁ%mnmrq W@dﬂodhe 8rY cl eavage
si t es MCOefepldai-tas vadibr torgentBBe an pnvetepetexpression cagsette.| Te simplidyl further) g 2;
nut at i cleaingteps VEV-Glwasclontd has bhmatnded agmeht intd 82, BgliBditafiflediadvitiThese

sites Ragh bxfab@ dAtdénEtﬁim Fififthe W&mﬂr@n efireplication (ori) was generated.

oret 5 a g* S% v@ﬂ amesrequaads vﬁaﬂ;%ub@loﬁéﬂ/mtdﬂh*ea?tt .

nucl eo I W 1 Qe FROYENCES are nutate

such %Ah ere |s |ﬂri:étal§ce %HG 0 Aéﬁbs{aﬁutlgﬁ at site +113 :
.e., such hat t e u conprise .

GTGTGCCCAT ?% gﬁ‘%?’@%f Eﬁg& ”'Si € t 'mmlﬂ/f i

terns B?SS?%WW & e 'tEf PSP “ugi’ th I%S a U

(i.e., RRE frgm +132 SEQ

I D Nocmtrerfor/xeqtmg@tsque. ﬁ:mm% n'zqzwesm E.waé de %9{1
sequenBRE cantgining sonstortrecaetng p¥RerereAE et @m‘@%ﬁ@aﬂ D NO 16)
and a fbreing gag/polRNAninte fhressplicingreadbivkry ngyenesnt cloavagewfsetraviral on at site
+142,  \dvnektionbllptdplioating veblor gendmidRITA 206 Sntrifd HAMIR4RDTPEES 1Saedif076 1
be ”Bd%oﬁt Bﬂﬁé s@h@&ﬂi Alsi; Qﬁvmmtl mzln) nOE@éﬁrls@hi @mer embddmmbsence of

ot her tLtkdn & defived

substlt 3 N06|nthe
crH vV Md%g\%%ts I'ts lsﬁgol(%shselco@lr#}%%l P%i)ﬂzﬁ?r}ggér?(%% ﬁ%‘gg@ %11%87) S supra).
The inserted base substitutions arﬁ §§ fe{ I n various other strains of
H'V (Mers et al., HW Sequence Dat b 0s Alam)s Nat. Lab. (1994));

whi ch indicates that these substjtutiqgns,do t decrease the replicative
capaci ty of Thifeexample desqghes theiedticacy 9 YarQus P"FHF‘E AT SASEREScan be - errpl oyed
to con m@@xdlvdm«ptoe@lﬁdmeaﬁanwvect@prqd@atmmgywéwemstranﬁ%ﬁﬁwhw%‘wé

conpr i skexse skpatinidnts. i Mggapreps ofplasmidsDA. were produced using mpwnechgigues.  or
conpr i Seoproflucdithé eires)293E wells werntd-transéitctaigwith setravinal Westomand, helper :
condi t ivepk pismids plyl cadie phoesliats methodb €eflsupérantansdivdre edlieated npart to a

host cely| Jroxilﬁit o 16 B difans RetiBh, filfered thiupBLD: £S5 umdsysiage GltergaRtiteatédige over
a h ozt on' gé,ﬁé N/@Gto H?er%ds@aic\ipﬁed/ﬁd’sé@ on 118 tranédhstion efficidney measuredt or
can be

d 1 ﬁﬁat% l?e%rﬁfh%?ffcmﬂlaﬁaﬂgeﬁtf&d
protea or r 65r0'0 a@ﬁerﬁ ﬁ%ﬁeﬁg Wed cRHE: 190980 1sa| so be

enpl o el't c?lc s t crib
ol oY 1eereg%g P i i @%éﬂf‘i?%ﬁdé@“ e e
cl eavage of condltl onal I licatin ors t| cul ar,, of the
crH v 8ect or'Eo enhgneg,the;safety ﬂgg P@@P%Y%??% c{'ic’i‘?aﬁ‘i‘}g W’?ﬁ%é’e quf%th’eg CrH v
vect or RCVrupen recombination with an HIV-1 based retrovn'al vector, an ant1-U5 fibozyme

cassette was inserted into certain helper vector constructs. The ribozyme would cut and -

destroy retroviral vector RNA if co-packaged into the virion. It is possible, however, that

the ribozyme would also cleave vector RNA inside the producer cells, thus interfering with

virus production. To further increase safety, the helper constructs contained the RRE-2

element to further decrease the likelihood of helper and vector being co-packaged into a

viral particle. These helpers were used to package the pN1(cPT)GFP vector.

C)';fD

As shown in Figure 7, the presence of a ribozyme on the helper construct had little
effect on vector titer. Importantly, a helper construct (pVirPacl.2RzIn) containing an
intron to affect the cellular trafficking of helper RNA away from vector RNA also had no .
significant effect on vector titer: The vector titer generated with this 2-plasmid systemis
comparable to the titer obtained using conventional 3-plasmid transfection systems
Similar experiments with an RRE-1 containing helper construct, pVirPac1.1, showed about
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transcription was perfornmed. To acconplish this, the ribozyne sequences
were cloned into the Xho |I site of pBluescript KSII (Stratagenpp

Jol I 'a, CaWid 02)024¢970. 21 ki | obase pair (kb) Bgl Il fragnent ??ﬂk g the
muttated crHV U5 region simlarly was excised fromthe Ei ect or and

i nserted | nto the Barn H site of pBluescript KSII. The resul tant nodified
pBl uescr i tors reI| ari.zed w to in vitro
Pransert Bt °er PEf‘P@‘P&F ifitntly WB'E% tﬂhe?'e@ Kelor

(descri ingreaged its Faighy) by redyping fheppssi Romalegous control | t

was |.n@&9mbwtlﬁmwt glse umxn@raieélry ingrepsedyat slencyafPACkABIR: | on. Radi ol abel ed
US HV RNA and ribozyne RNA were produced by in vitro transcription of the
vectors, as previously described (Bxampgle§' et al. (1992), supra). The

radi ol abel ed transcripts were incubated together (at a target to ribozyme
mol ar rati o Qhisekaple tedts whefhe édsitinl FIhSNMAMT gefd i M SIHOLT Tri s- HCL,
pH 7.5, s;ﬁlo@ﬁﬂnmas s&ﬁ@i%t i%?%f t@@lecﬁ’dipofWGm ducdd'&:1R IR BE 2T €

heat ed BeNGPCrigy g tion of
neated B mﬂ%@% %?9 L&do glosé egfr N
P T S v9 1 §§ﬁs e

detecte Lﬁﬁ?eg ]%Pf - Cﬁg@ggﬁ Wi th
a transtpP tve%?ﬁ’t G@Vtgénﬁr iyestly

;Fl‘é fems,
r eadi | yelgpiset yegld %ﬁfeéf’reé éhers@élﬁﬂ ingeithetspligg aCCSPFGf fife W&y eavage
al so calecpieddess proyimal tmth@gqn,epesemqn s Thedigune dereanstrates that milils cestralp
02/ 02486&i1s-not tigngdered@iib a 1aEIMiladb At @IAICGFPEdidinot expadd wbkwrviviehal yemarst o
ei t her etpressingethe MEMTodid sorvive drdrexplandii t es. When a ri bozynme- contai ni ng
transcript. diCets trefisduced with N1 ORI vefd dead afais14 wedkBalgaik calls frakddubed ype HI V
RNA,  progiiN MEG WereWesh a%r\mrveeem oﬁﬁgﬁ(émﬂ@?:calmﬂah&mcéd %cﬂwﬁyﬁn@t the
+133 si bR MIG. WO ve $REMS & €e1€§0 daf i&gq&m Srdivifostdetls V RNA vas
| ncubat Mkl withlalvaslor ®ithb: %é:é @ftgfnﬂ Sokgd to the +115 site, or

he

doubl e r| ozyne rected to elt Bsite or the +133 site,

cl eavage pro cls. ot edet ec.t e%& %ng t hat .
HV U5 H&?E "PBCS?lP% S V- US
Ras | afdledr R elg SXI?TFif gt Qlersegtaﬂ f’%afldat e that

the appBBMERIBE 1o lpﬁﬁ@mﬁsr drhiesgresylis indignts vhat apy sengean;

condi t i @ﬁmmsydf@mth@ | nIgTRms@m@r {0 Reellyi Signilay deta bﬁ%bwammm r@nﬂ"v

vect or s¥ellg, demansirating that theantprassiay of geres Mept HFGLTR splived mRNAredidled i nto a
host cebpplicsl fooiheaxprtssion &f genes immayypeelbtypes.n of virus. Exanple 3 This
exanple briefly describes key, steps in the production of hel per vector
constructs ofAdditeonally,ahé biefstrobit iafifre OF bR INE®” mhte@bts tetfoinGteatha sequences
encodi Nghlis }5@1&& daf bE @¥preded SVHRARMKS VP Lk TRBS 2ERAHpIeE 88yddithé ghoveavai | abl e
SOUT CeSincllde MEMT 0P Slhor &R OnER b0 HERURIG Afbrkor 0 oMEPbeeaedi Ng

region faeoahlbogroteins to detect mstakes an |rect corrections if
necessary. o %egenerate the .tat sequence and pernit its targeting by
anti-tat ribozynmes, plasmd pTAT mJ]Fggenl zed using Qui ckChange kit
from Stratagene to include targetﬁ'?f‘g1 s for an anti-tat ribozyne

cassette. Subsequentl_g t he mutageni zed tat sequence was cloned into an
expressi on v&Rmn E%Hsm piad ferctheir sensitivityite & and BEp.t @P14equence

was f usdepleied IGB4- ealistwaze purified Bm@ pesipherabblopd shithsirvdthonheytokineor was
mobilization. The cells'were cultured in 3 pg/ml PHA and 5 ng/ml IL-2 for 4-7 days prior
to BG and BCNU treatment. Under appropriate conditions in the absence of BFG and
BCNU, CD4+ cells can be expanded up to 100 fold over 10 days in culture. Doses tested
were 0, 0.2, 0.5, 2, 5, 10, 20, 30, and 40 pM BG and 0, 2, 5, 10, 20, 30, and 40 pM BCNU.
A series of three experiments were performed. -

- Figure 11 shows representative results from the above. Expansion was reduced to
20-fold after 10 uM BG and M BCNU, and to approximately 10-fold or less after 20 pM
or more of BCNU. Treatment of CD4+ cells with BCNU did not result in growth delay.
Thus, unlike the SupT1 cells used in the above example, CD4+ cells are not sensitive to
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further nodified to contain an anpicillin resistance gene and SV40 ori gi n
of replication. Sequences containing the HV-1 rev and RRE~§I
obt ai ned vy og%f4ssi Ng the third exon of rev together Wi th OB %Ez@swe
pNL4- 3, and cloned into the pLTTMJUS38 plasmi d. Rev sequences up to
nucleotlde 208 whi ch includes the second exon and part of the third exon
up to enbl ed fro theti.c nucle sing ETR
and P W ﬁ%ﬂigﬂaaﬁ& uggests ﬁéﬁft?rwg‘\@éx rgsm%{hanpﬁré'ﬁélgg ¢ Fgﬁ’led into
pLI T/ Rlaz@a@t@ vargHon {ipMGMd expisssipip Gxpeee QRoyarigtion PRRRH LEgE Kit. RRE
from HbRoer8.. was substltuted for the HV-1 RRE and both constructs were
cloned into a gag/pol/Rz vector. Degenerated rev sequences were al so used.
directl y f OrTHe\WREScABé HbIth BE ardltBENY, eachcatridt Mair highter, weasthestsatsuch  as
PVI RPaGefeiti iR 1§t@hﬂé1BGfdt bStpMZAnAUG! | aatdraesre oF BIRGJ siilaly ar e
requir gnsﬁ %lﬁ@ kal @ﬁsefﬂl@ﬁbtt m@fca&é‘&ll"lﬁﬂ&f@r alﬂz{oﬁgﬁ‘t&nm
BssHI | f ey =I0 o gﬁ &@% subcloned into p f TMUS38. The gag.

ed usl ng Change kit s

sequenc% vvas egenera o that all corrponents of

"ol noertoq. 146 iw%wmﬁw ﬁfﬁhﬁ”lt?vaeher% aﬁ%ﬁ%ﬁé& d}‘” eﬁf’ ﬂéﬁéﬁfgﬁﬁsm'

subcl orhagelingt2§ ?ﬂ%ﬁ?’&me 5 LTR
t o for rexpansim wmmg a@agselwqu ane Wﬁ?lé eAQ0 fold ernagsien W&ﬁ? 142 cont ai ns
spl i ce fakigeithom averigeafi80dpldi ce donor (SD) sequences utilized to express
the vif protein. This splicing may result in the presence of ribozyne
cassette in spli‘ced mMRNA, which i sExaipkiT abl e due to possible cleavage of
the spliced retroviral (conditionally replicating) vector RNA and

resul tant deﬁ%@i%ﬁ?v)o’i‘k& ebth E%Brrelﬁtfiorpﬁétlﬁi%gﬁdmd FEng e boge MeRber .
e di e%tsﬁr\;l aﬁ'@t Qxﬁglo%alét?a& PRRtA0 AINDIE2/ 024897

Overl a
P Usd] % %nﬁﬁ ik i dwa@cﬁfsg@ﬂ% o
and t he'sF gy ﬁel\.rﬁ %%Ees tﬁ effici cfn é%?l%\\ﬁv' S

env pr o‘t”é‘i‘ﬁs rpnsdyct (H’euslf ‘g@ ¢ %?nvg: é‘ %I}f? ‘f%n g[%ner at e
an envelB9E cekisyn 6%??8 S egdvely qQyer G d,stem P S %Bl Vsv- G
was cl ohew msmﬂpemttra@mon.a&wpglpﬁw ‘P@rﬁ’é@l‘qnoélr te filled in with,

Kl enow pol ynerase. A construct with the SV40 origi-n of replication (or|)
was gener at efihe appdichtiomof the abaxeita dhepurgingnfitumoneelisdqme an pulolagoys bang ey
sequencRanew gabbegine oithHaevestiey baranmtowloBcollénting estiphdraidlod dstemcellas

cal | ed ONBRPAGHPark PREEA gia HOD3F antiiydycalitnih ehdthen tansducsd tvithra some

packagi &ﬁd&i&ﬁmj BSplichiif 98968 bh BFORRES (6400 293616 houss Thekellomed int o
pPM-t at 5 chbﬁeé’Hmﬁllétp V%n‘?for n@@%&l‘l H@t‘i\ﬁdﬁWEtfﬁbt&Q suBkas f rom ei t her
HI V- ¢ ' Theckfls arb ther/tarferfe@nt r ol

for tes§ n boz ‘L "; e rlbozyma cassette was deleted in the
Tl %‘m'a C“Z,

final const ruct, gener ating pVIRPac-1.2. Finally, to

test the hypothesis that, forcin / 0 th cin. chi nery
may prevent ¢ @ abilietosmilagly fayest g]ge?lg erl‘ﬁ gI“F qog?%lﬁ cé%;% or
%(P

genom cvertgts, incembination withyarhigh.eficienay e SV40
poly A pingiizg U veiephapilicatien serial mmibes (yefdoibe aéﬁlﬂﬁﬁd)@r%ﬁ}‘ ¥Fhe

i nvent i attorneyndodkies no.t39T272A00600,ite selestivelyitransdieeHl wellpr ef er abl y a conpl ete
HV intron confirned to direct an RNA into the cellular splicing nmachinery
(e.g. spliceosone). Exanple 4 This Example@ describes the efficacy of

vari ous hel per vector constructs. Standardized protocols for retroviral

vector produgid,pdih ypz{néﬁﬂséh%% the &Rsekive b‘s&ﬂo?ﬁﬁtngjﬁvﬁw-ﬂ vectors of the

invention w1th various envelope proteins.

Similar initial titers with a Lentiviral vector pseudotyped w1th VSV-G envelope
protein can be effectively increased via purification using either high speed centrifugation
or diafiltration. Vector pN1(cPT2)ASenvGFP was packaged with pV1rPacl 2Rz2. The
table below shows (a) the total protein ifi a sample, (b) the vector titer in the sample and (c)
the fold purification of the vector from extraneous material in the sample. _
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t hese experinments. Megapreps of plasm d DNA were produced using knovvn
techniques. To produce the virus, 293T cells were co-transfe tm
retrovirawovueeees7and hel per vector plasmds by calcium ph@qmi/@ggﬁ@t hod.
CelY supernatants were coll ected approxi rrately 40 h after transfection,
filtered through 0. 45 urn syrlnge filters,. and tltrated on HT1080 ceIIs

Vect or " roea‘S’EuA:Ju |£1 ector AU T O f 'f;?‘hni' 3&) e 1r ed
by fl ) y v o y -1 QAT 1 § T CULUT UIT. 1 ar y- |A_-nul a
was =:_t: e fsmcieo e BB - D Aoy S PN I e ; 3 — - fon of
t r ans dugeeate o)/ W ':M-W@L@-nwﬂaef Ao =N T IS~ {1 IMe
of- i nf 1224 4i ] ution f act 88x10TH _onha 160 el per

vect or by decrea5| ng the possibility of generating RCV upon reconbl nat i on
wi t h an Hl V- Asbesncdiiom ¢he tabier the totatpitein antha vectot)Superrdant sempleadieet t € was

i nsert eclafifitationeftell detirts ipB02V Ay, ohile drestectos tiser af tids siape &y51® x\i0ll Theut and
dest r oysangple henfuabiergeed conceMibatioh by patlivagsb @i Whichi thfie e tofdl protédin s

possi bl gis ey RM22tHeknd ﬂl@QleEtbpﬁ?erré’h@éHt@l §qo%|ae@wfaas<phﬂﬁcm i nsi de
the prodeetoreSithationt & ti @m &taﬁurthef

tréﬁ“ﬁfl £ e dme B dla\ﬂltrr %7 ¢t

?ﬁg &Eéslé } 229‘9‘ i gc L e hase l[aE‘(%“%zzaged into
m‘%& : it 9%%‘5%1@ Pa?u%%m %%U@M ? >

ot %ﬁlsm&al?é é @%bfmwg%r titer. el e

construli‘tm | nportantly, a heI per
construct (pVirPacl.2Rzln) containing an . intron to affect the cellular
trafficking &he pkaveenayRlm bewasedfin cambinetion withvegtosopreducasoin a Belgtaticeld ant
ef fect bne gesraingtitere of apfhrexinetelyl 0'ias showpeireFiguexiléni th this 2-pl asni d
system s conparable to the titer obtained using conventional 3-plasmd
transfection systens Siml ar experi]ima e th an RRE-1 containing hel per

—LA.

I ncr eas N
further @%&: %%eh” %
a wra?

construct, pVirPacl.1l, showed about WO 02/ 024897 -- 8 APR 2005
PCT/ US01/ 299K§teﬁ1a‘évé Hélﬁeﬂ OB RS Qéxﬂﬁt g Sdrfditionall giﬂx %d%%lj ation of
rReREU(Z:I'n V2 Btz el éc?ﬁ V‘é‘i’/”éief fe%m R'im&’ I¥e\) eﬁ gty by

unexpeche g@?ﬁ%ﬁﬁé g«;lno 5‘“‘“ ﬁ Q’&é
Lests aig g ‘é’Fé‘He &Fw&%ﬁg@g ??P&Eﬁsewese ‘?PCESr ROSIOEE s
suf f i i B 67 a9pe P%‘rﬁ“ $BY &ERTS hgen % and
BCNU. FIRisus, destebdizs iaRNke of pravenignRNdyassesighion wit slbgﬁmss eThlhséh? ve cell

sur vi vaPregeRge °§§b§£f&$ and Rav swrplisd dn krarse combingd grittmBRNA spliging.aeaydies of

BG BCNUesefie praguceto regalotegens iesprsssiore as fol lows: M MGMI; |, IRES; G GFP;
W Wodchuck post- transcriptional elenent; and C, CW pronoter. Al of the
above el enenThe Rev/RRE/CRSGysteirowasugetito vetiod NSW@\aqiress&m infa Réve RRE

el enent degepbiert hdinnan YHAp& oMb ir@sts Fof this approadteontiif a £ spEdontP bité] ahe
express 2 RRERE a%p |sbﬁ&dac@% ﬁté‘@?ef&gﬁl S8t b $4/r8HC8 I{H ‘%gfrh@nt‘m tHeocat ed

j ust prmv 1&5@1 &ehast i B@o@bﬁl@ nT R féngWiﬁ x

while cgiig f,’naﬁ 8n-@l?é e r: @al i L,%%&E’e; di d
expand. pﬁa °f ‘d tolePrompieie, @h %“% af” e e cells
trgnsdu M&bﬁﬂz\ﬁ’ cl1 sc?nﬁ? Wﬁg gl 9" YO8 Is -

t r ansdutRyP taﬂd %‘ﬁrﬁet’(e Q/ EXPICPSion Taipsikey

i ndi cat m cSrhgoause I?}eéﬁﬁow%acts()the @B‘PIP%}‘ reteptiers afithe drappertpta conteallsd b ¢ hout - an
i nserte epheing prdb&BBer . Surprisingly, vectors expressing MGV fromthe
H V-LTR spliced nRNA were
Preferably, the splice donor site is not a synthetlc 5’ B-globin sphce donor site but a

native HIV, or HIV analog, splice donor site. The HIV-2 RRE is a 280 bp fragment

containing both the HIV-2 RRE and the splice acceptor site for Tat/Rev; and the CRS is a

550 bp internal fragment from. the HIV-2 pol sequence. The CRS and RRE elements from

HIV-2 may be prepared by PCR. Non-limiting examples of such helper constructs include

pCGCRSRRE, pCGCRSRzRRE, and others shown in Figures 15A-15E. The final plasmid

constructs were confirmed by multiple restriction enzyme digestion. While pEH-GP and
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selected very efficiently. The expression of MGVl does not |limt the scope
of payload genes either to MAGVMTI or sel ection genes. These results indicate
that any gene can be expressed fromthe H V-LTR pronoter in ol &

Simlar data has been obtained in non-T cells, denonstrati ngk R 28
expression of genes fromH V-LTR spliced nRNA coul d be applied for the
expr essi on of genes in many cell types. Additionally, the bicistronic
nature of the "M G' constructs denonstrates that nultiple genes can be
expr essedpGNBAGPi ark eahstyyctaithal RESItuE P Rsess Eé&é@ﬂd)oimtéébd?iber Areieeiede MGMVIT
or other seledty olentperatonii Mpmmetenmky beysed tiidssitesk on, or ot her genetic
antiviral agent. . Exanple 6 Human CD4+ T cells were tested for their
sensitivity toFBGrealVkhBEMbe réld frotapingt athn(tiod of difbdest spicedguori fied from
peri pher akofbiaasonsiféiR & depérideatitx pfeddiok bMESVIMbAL slzain, emovahef tetelchdinewer e

cul tured kdduids g/fdv &R b@,d@ﬂchgreggém IL-2 for 4-7 days prior to BG and BCNU
treatnent. Under appropriate conditions in the absence of BFG and BCNU,

CD4+ cells CanAtagl@ﬁzﬂ Q%’ﬁﬁlll%%j i‘)g&géglltéj o%’b‘?ﬁ éx%g gqgiiéll'a?a eoHckiue. Doses

d 0 0,
20, 30, ajuEEeMERRYIe et W AN

Fi gure 11“??195&/\%“%386 §%lh‘ieaf°f’9r %bém"PES ?rFBFﬁ %)rﬁe above ExpanS| on vvas

reduced to,_ 20-f ol BG and
10-fol d oCqN¥ @@Négé%%é ?\1 meoﬁ%ﬁ%\t\é gg@?f @%F‘E s with
BCNU di d RRTA-6LGRIN $PLdE \HCPHN@BF ay 'S used i n
the above HYI¥HER SBMAGEQOINGRar e not INGACIESEGAGEHA

APR 2005 H3¥T) ENY1ISRIJOEDON@Rdose BONU AhHHEAGTIMAGTAGde 6TEQ é‘é% bQ) I\/G\/IT
expr essi oIyr2 ENMWSRIDCE RGNOR: al t houg%GAﬁWT%GWAAIﬁH@EQ BMNdibon is
expect ed FHI¥e2MATORSPIICEADONORG T celNNGAMBIBAAGTRE N (BEQRARNGA2bot h BG
and BCNU, AashOatSPIACE.DONORKI gher, wasCTHEGAGEBGTGAGETINNASRQ IDDNG:18kI | s,
while BGat 0.5 Mand 15 |.iMor nore of BCNU sinmlarly sensitized the
cells. Increasing the BG dose did not increase cell killing, although
toxicity to CD4 cells increased W fgtafpf BCNU dose. As shown in Figure 11,
the I evel of selection generally increased 5-fold from baseline 20%to

0% 1 one. CRERDL g@t%ﬂmo\w rwe%mrmmeag%om 00, Jobled)
B % 38 ﬁ% et and 4 12xRRRsi on vas
seen in 2.

S work
suggest s ;f vgatp eg%\fer%m gnha ace 1 11%%%98&%13 f {\91\{ o%'

ant mm c r W th

i nproved dt (E' 62 z{l % t he
pur gi ng ofprwamﬁe Feapia e eraaant g?qtefafiaﬁbp 4 s a %@8% B e
ri sk of gr%li‘etrp1%%”%%""8?@@%%@”%?%9?é‘alé ode gYP’é'i‘F'é Fdthe efficiency
of transducing tunor cells wth a single round of transduction using
pN (cPT) ASenvGFP. Figure 13B confirnms that tunor cells may be selectively
and effectively killed over CD34+ stfeampd¢lls since the latter show no
significant transduction after a single round of transduction. The
appl i cation of Thisexampledesaiteh thepurige agd sfquencemf a ckinesic ¥ Hnepitopo fasgous
bone mar ngwigthapirachiegofiise inverdtionaThe séquance{SEE IDEN®OR) contand 4 Bt i ng
per i pher al mé&hidatheghH M fiftidisStranslation followed by various contiguous subsequences

corresponding to p17, p24, p15, Pol, Rev, gp120env, gp4lenv, and nef, respectively.

M-

KIRLRPGGNKKYKLKHIVWASRELERFGSEELRSLYNTVAVLYCVHQ
KIEVKDTKEALDTENRNQESQNY-

PIVQNLGQMVHQALSPRTLNAWVKVIEEKAFSPEVIPMFSALSEGATP
QDLNTMLNTVGGHQAAMQMLKATINEEAAEWDRLHPVHAGPIAPGQ
MREPRGTSTLQEQIAWMTNNPPIPVGEIYKRWIILGLNKIVRMYSPVSI
FRDYVDRFYKTLRAEQATQEVKNWMTETLLVQNANPDCKTILKALL
EDMMTACQGVGGPGHKARLV-
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CD34+ cells are purified via a CD34 anti body colum and then transduced
with a conditionally replicating vector at an MJ of .2 t o408 ARR 205t 0 16
hours. Th&Ogelok4s9are optionally incubated in the presence pefRig2ddHe¢ MOr €
cell activating factors, such as cytokines, to either assist transduction
or maintain the cells. The cells are then transferred into the subject
being treated. The ability to simlarly target T cells in an allograft uses
condi ti_onal icatin ctar ion with a high efficiency
st abl eQrE@Iiﬁé %MET&I%Q%&;Ta aﬁéﬂﬁﬁ’m ending U.S. patent
application serial nunber (yet to be assi gned) fil ed August 31, 2000 as
artor NEY WP L YD TR b?t& UBGER VK QWIPE. AExamp! e
8 Figu tors of
plin e e T
a’ Lent KGSBN\F@SSMELGEB&IWXQWMD N ELIREEIGR

ef f ect W@]H’FTPDIQKSHKNPEKFESWLV@K@NWA A@FKVI@DI_SBEEEEAELE

t d
with Lgﬂ%gﬁ%%@@%ﬁ ﬁk&e W{ SN
sanpl e ﬁ i ation
of theTIRSQWALGHEEL N3QE ]EQMIAW&’IPAHKG&E HIEE(AYFEJ 895 wo

02/ 024§QFER§AASO1/ 29976 Vector Titer, TUm Purification (fold) 8. 2x10'
X61.7 6.8x10 ..1650 As seen fromthe tabl e, the total protein in the vector
supernaéant sa Ie after «clarification of cell debris is 3027 ng, while
the veddSrWILLDEF Yat this stage is 5.9 x 106. The sanple then undergoes
concentration by ultrafiltration by which tinme the total protein in this

sanp. & &@Mﬁmﬂl VWRERFFIIRCASHAKAYDRNBQE f ol d

8| afi | tr WSHE t g‘tpt]—'o %W&ﬁ%@%%@% It her .
decr eaQaﬁGHK WQ@K&W\S&Q&LIP @‘BL E TBP 8 per
m, a MJG@@RMYTT'D@EWTLK MISENG@GWYaneous

pr ot el mfﬁ ﬁﬁNth E@Q PLGY VSV-G
can be@%%&hgge e descrr pro ocC Tﬁe above may al so be
used i . vectors produced in a Hela-tat cell [|ine

generating titers of approximately 1010 as shown in Figure 16. Exanple 9
Al t er ng AYEARQIF GINQLQARYEAVBRYWKIQQDLGIHT VPINNASWWHYIEdL i ng

e G R AR et e,

presende of the cis repressr ve sequences (CRS) residing wthin the
gag/ pol, pol and env genes. The CRS has been reported to trap MRNA i n the
; 36 at E s. Thus.

nucl eu bl P8 A

he . Wﬁ 3 198 red.In 1 )
Spli e ;gg@%wwm@r ERVQY 4 @9 Iglﬁf i
Rev/ RRMWKEDS&@EAH&HEAREIOH&P@YF&D@SV— G expression in a Rev-

(Dl

Example 12

This example provides a summary of the embodiments of the invention as described
above. The invention includes a conditionally replicating viral vector comprising a gene
(or other nucleic acid) to be expressed and one or more first nucleotide sequences wherein
the vector (a) rephcates in a host cell only upon complementation with a wild-type strain of
virus, a helper virus, or a helper vector, each of which is sensitive to the presence of said
one or more first nucleotide sequences; (b) is resistant to the presence of said one or more
first nucleotide sequences; and (c) contains one or more substitutions, insertions, or
deletions that decrease the likelihood of generating a replication competent vector.

To decrease the likelihood of generating a replication competent vector, the
invention provides vectors containing degenerated sequences with respect to one or more
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dependent manner. Hel per constructs for this approach contai n a 5' §| i ce
donor site; an HIV-2 RRE and a 3' splice acceptor site (p-r~e'f AR 0¥ or a -
tat/rev) weof/Rfsdr agnent fromthe H V-2 pol region to-' deﬁé@q@@l,ﬁg%

| ikel i hood of reconbination with H V-1 based vectors; and optionally a
non-induci bl e pronmoter, such as the CW imediate early (I'E) pronoter,

I nstead of any CI ble pro SV- enco @NAS oduced

Wi t hOLﬁequ?ff‘Fd’ﬁ@f ?‘B Heéc%‘ﬁﬁ%f’t nggﬁ?sitcslg qt ‘?8%1 % o qfo\gmvlngf?%e only
unspl i 2dep- Riaditigag]ly, Belpey ?fdlsék‘b ?’i‘lwtl e %%j% t}out Rev.
VSV- G eachrgingi Such bﬁlapmorﬁgvcts mayjalioseniee ‘E&e@e gt % %t Rucl ear
r et ent drenorahiotersequensas of thetvectonred rachOBfeQﬂlEﬂ/nuCAﬂNAC@ﬁPP@Ph gr g

Pr ef er sidlgic atide. splice donor site is not a synthetic 5 f3-gl ob| n splice
donor site but a native HV, or HV anal og, splice donor site. The HI V-2
RRE is a 28Q‘h996c§t6fk%ﬁﬁé mv‘éﬁﬂ"érﬁinay Ao keatir fiee diinvere sBiRfenessdthatitergspa i ce

accept str@t. Kakh aidndihge £ Snfivirdl 2@eB, dndfpestoablyf aragorent from
the ngé “.E t%ff%nﬁ i nelera @%%r Eéﬁ&% b iy e |

prepar BEhBeTe &:‘?ﬁ“d& $t§viar@l ude
pCGCRS d % % drt} ég 3\) r}ré% I nal

pl asni 36’8 §‘Hn§é’i‘§ o8 1 § "Fﬁ'ﬁg e rTestr lug&eg ett

di gest heJper emsiracts pfthepnyenfiog may s WR}%&’ Sf‘e AT 19 L 199, o
const i VeRiPiel y express gag- pol pol ypr ot el n, other pronoters, i ncI udi ng a
lentiviral or H'V promoter, may be used if desired. Figure 17 shg the

resul ts froHelgrvgetaraofithe invshtion fray lsatconisin ere OFROTC SCQURmEPS At tfor Rev
depend ¢t loexlizatios, arrcelifilayBaeling aERNAserpressadofven byfthe belperdp epmpatisqtiesy| t s

i N RevtglgReftee orexampis itlnhelpetdiet orsaby eotstainl amsintron, sylieterelogowrokREiin e

combi ne&m'aaﬁsonats tHSVctaS ofa BtRESR ga8 SE{iRACEIn conepapisary tohel veatbn Thewi | e

al | may e Ué&&s alEg yoﬁfﬁiln%rdeg eYatéd Qg andbMpal setfidn@é(s ﬁ%b@gto

spl i ceq hERe B ‘i&@Aé 345 {obkilzeF THOHeer

NNNNA 14 ed CKd 4 %\@E PHIALS (I;TAAGTAT
(SEQ | : e‘ CACTAN CSET, | iR 9)  HI V-1
ENV SP ﬁ‘% © FORAN AACTAC ‘g S m"ﬁ;*‘; SELAgE DONOR
AGACAAGTER erlielqueE S tesIngalse P:g E‘P? % AAGTGCN
(SEQ | barlongPf a VaR(er frcappirisen NZSEQ 1 D NO 13) |

Exanple 10 To identify approprlate condltlons for the storage of vecl ors
prior to usdlelpenneactass of thefinwantion geayala ke eapghle of paendotyping e veCPBRied. The
r esul t sheinvestimwExemplaguexaniples ifitlade thisi VS V4G RD 314 rebicevirusy §AdV.-adC and
i n a phatmatedivieldd proriise Helpdrarebiofs efithevirtviention arsi ajsol frefezably d@wdof vect or
recove rﬁbxﬁ"‘a'ﬂetéi’@lo@fmg VieHERHR vsspéd ta tea@etor N Arbéxatriplais hglpeeedobors depvédr to
use. ?Tmez t NE:tROR F4Re Rivefti i9tda thealtewf sudkelpearivectors t3@€plicated about

4C in { Fﬁ%% dhi cal 'y acceptabl e conpositions nmay also be readily
practlceta ‘il'gixa 4 %if hi s exarrpl e describes the ami no acid sequence of a

chineric Hi 18 |to et LIOHPSJ}& i ftﬁe?ﬁlt NIVRAES Sownl he
sequenge \EZE; @ﬁfy S g < % Pﬁxe ;e(&uéﬂyegl ate
‘?} Bolls St gSpoN

trans| dBi LA, nge%sﬁ ?rgmeql{ﬁlgee E ndi ng to
17, pXrefegady, ec REV
P P sequeeﬁncey Exemplary helper constructs c?glﬁle invention mcl e those olﬁ fge p er?ex serles_
as shown in Figure 6A-6G with and without ribozymes.

All vectors and helpers of the invention may be degenerated as described above or
in other parts of the constructs as necessary. Preferred degeneracy is to codons
preferentlally used in human cells. The vectors and helpers may also be chimeric in nature
such that they are derived from different naturally occurring as well as synthetic nucleic
acids. Preferred chimeric constructs contain both HIV-1 and HIV-2 sequences. Especially
preferred vectors, however, are HIV-1 derived or encode an HIV-1 Tat protein.
Altematlvely, the vectors do not encode a Tat protein, which is supplied by a helper vector,
a wild-type virus, or a host cell.

The vectors of the invention also preferably do not encode or do not express viral
accessory proteins. The vectors may also comprise a nucleic acid that diminishes,
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KI RLRPGGNKKYKLKH | V WASREL ERFGSEELRSLYNTVAVLYCVHQ  KI EVKDTKEAL DTENRNQESQNY
Pl VQNL GQWHQAL SPRTLNAVWKYVI EEKAFSPEVI PMFSAL SEGATP . —=8 APR 2005

QDL NTML NTWEEHQRASIV KATI NEEAAEVWDRL HPVHAGP! APGQ  PCTIUSO1/29976
MREPRGTSTLQEQ AWMINNPPI PVGE! YKRW | LGLNKI VRMYSPVSI |
PROYVDREYKTLRAEQATQEVKNAMIETLLVONANPDCKTI LKALL - EDMMTACQBVGGPGHKARLY 62 WO

02/ 02489 ¢ (k3 TERANTENE ﬁ&ﬁ Eﬁéyﬁg’% Q?&?e%érss?ﬂ LySOL/ 29976

| TLWORPLVDIVIE VGPTEVN = :
B OdRE X %@5 q@gﬁ%ﬁﬁ il pegbyrgesgproteinora

E\lﬁﬁggm Mﬂ?&%ﬂﬂ@ﬁ@jﬂ%ﬂ? éwT/wﬁ%@%mme les Iygluder NWAS

Q-YAG KWkl pefy eroqding reﬁlﬁ P AR e YT PP K ARaging ReentapearavtEmuindyeg QKETW
ETVAT E Y1spistares/ e GMEA VR y Gpdel AV ariantDAdditional examples
SQVALG E@E@Vﬁ@lhﬁ@m@maﬁ@ymiwﬁhmmwm ek@atialy Ha@YlBEY

APYANEEATTEe FCASDAKAYDPNPQE
WLHED! | SLWDQSLKKL TPLCVTLNCSFNVTTLI NTSYTLI NCKSSTI T

QACPKCKNVSTVELRPACYSTE G kil NrbrerlPh M1 5 Sdnldtly Bges to assist the expression of

KI TLGP | K

aera s e T e

IF—'\)'IA\:\/IE\A/ PRI n 1§ \ (ﬁ-‘ﬁ_ n e cPT described herein,
AAAR )i?r xb %ET may also be used.’ The

\?SAI RE BUSYAlae W I?ESIWEWM? %uclexc amds including LTRs

KRQDI L arsErermmesntRyirdive stesdogated TofRebigiaushpedifed 1 FRs FKDC
Exanpl eatpzontgingddn Mpnﬁrqiwsvtprﬁesl\dethg@ﬁﬁféh«ynwnmmm@hm@hmﬂ@sw t he

i nvent i wecters. descri bed above. The invention includes a conditionally
replicating viral vector conprising a gene (or other nucleic acid) to be
expressed anThenectors ofeticcinkentitn MACAleOExpResse tHasRSgenbensin ap préyiatelgt or
(a) repplacat ict Bites RARESCRérherts| Thé%éfbr@ﬁfﬁ@'aﬂ’d%&ﬁéck@ébd%{o flﬂgﬂﬂﬂegype
strai n Qfth otk Byﬁmr@cl'ilﬁie?i%ren\iélﬁﬁ@pro@'msawllﬁ% Qﬁfnulé@& et oPB6& cBlis his
sensi ti yendifcdic RIGRERAR, He vidlots Qﬁﬁesgs écFl de'il§ Shk aéguences,
(b) is fb?énﬂj Eée?pe'i' m%ﬁ@&% g rr Igtm e'i1§tex E&O%Ot'de

e

sequenc Onlal. ons, nser FOnSs.
del et i onse'&f agf c’ip e %uclgl I“isﬁgg%mgfve

ﬁ%ratlng a repllcatlon
conpetent ve ecrease the Iike]ihood of generating a repljication

conpet ent veﬁlwect?ﬁ@ the,ipxentionmey 49 beusedde selestely kil trnsduced gelinat ed
sequenc gembjpatipn Wgtb@@tadfr@mgtﬁ@d@gem]gc]@@ not normally toxic to untransduced cells.
Preferably, such vectors act by production of a nucleic acid molecule rather than a protein.

- An exemplary example is the production of an anti-MGMT antisense or ribozyme nucleic
acid molecule. Methods of the invention include the use of such vectors.

)

._.

The invention also provides methods of storing the vectors of the invention.

All of the references cited herein, including patents, patent applicétions, and
publications, are hereby incorporated in their entireties by reference. As used herein, all
terms presented in the singular form are intended to include both the singular and plural
forms.

While this invention has been described with an emphasis upon preferred
embodiments, it will be apparent to those of ordinary skill in the art that variations in the
preferred embodiments can be prepared and used and that the invention can be practiced
otherwise than as specifically described herein. The present invention is intended to include
such variations and alternative practices. Accordingly, this invention includes all
modifications encompassed within the spirit and scope of the invention as defined by the
following claims.
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WO 02/024897 -'- 8 APR 2005 PCT/USQOL/ 29976 sequences of a hel per
construct, of a host cell's nucleic acid content, or of other nucleic
acids. Additionally, hel per constructs for use in conbination with such
vectors for their packagi ng. Such hel per constructs may also'gtﬁ?@ﬂﬂm5
degenerated sequences with respect to one or nore sequences of the vector,
of a host cell's nucleic acid content, or of other nucleic acids. The '
vectors of the-invention may al so contain one or nore sequences that target
a hel per construct. Such sequences include genetic antiviral agents, and
preferably are (or encode) ribozynes or antisense nucleic acids. Preferred
ri bozynmes and. antisense sequences are L& t 0o undergo basepair
conplenmentarity with their respective targets via G U base pairing in
addi-tion to standard A-T, A -U, and GC base pairing. Simlarly, the

hel per construct s1:.0A chititidnalPrepli@kingviyal 8écs@ comprisiiga dehetoh@erpresspdartlf
sequences to target the,  vector. Hel per vectors of the invention may al so

cont ai n BRRLTROTFHFEOClgHds AP FNCIFY BRYCCY e | ocal i zation, or cel | ul ar
tracking of epBivaEsh & Bt CEIPARAIP MpdntBmpRmMBAtidn it Witd-fypOstrair ¢f viruy,QCt Or .
For exanple, the he| per vectors may contain an intron, a heterol ogous RRE
in conpaelparairus, 6 ¢ helper vesteys cach pf whiglsis sensitiyg i the pragpnesrfisaiA oe P8 npari son
to the veekRiclecifEseqiglfier vectors may al so contain a degenerated gag

and/ or pol sequence(s) in conparison to the vectqr such that hel per and
vect or RNAs afPe it weigtaptitg e presence ot sapsione pymore-figyt npleqtids seqpencesspd nay al so
contai n spli c) demains Sielo? nosd\dpedebitilve Reliokaigisttgtiaioh IRREoddh fentidlBequences)
are renoved fgom R

. to_ prevent . their, co-localization with vector RNAs.

Such spl Peediyaymgn cfls dhat ﬁ%gfaza shlffé!ﬁwdéﬁéﬁtﬂ%ﬂﬁz AEIPPEAOD EUPRFD Y5 Fesult i n
the differentyRdreinkiidekd dtndé fikt MRLode sefuchIMAIriehdded dhe dr RBleRBozMAE OF  OF
w |l d-type viruses. Hel per vectors of the invention nay al so be capabl e of
pseudot y BT Hyseese@BeEXers of the invention. Exenplary exanples include the -
'VSV- G, RD114, rabies virus, GALV, and chineric envel ope proteins. Hel per
vectors of the inyent] - . r . r ol ogous
~virus with res pec?' ? {6& ?%g@éﬁ%@%ffw%&%%ﬁ%cér%ﬁa %é?%grve‘\g}g{;gto%l gghgri ved
from H Vsuendes frod dI¥f1 anddlIVrid/ent i on i ncl ude the use of such hel per vectors
to replicate vectors of the invention. Exenplary vectors of the invention.
i nclude those of the pNl and pN2 series shown in Figure 1A to 1K
especial |y with tBeTheyrstespf daimsl wharin said vastas doasmat eapmleor dors petaxpress
Pref er ablifa) sbiGso¥PpbRing, retain at least the antisense sequence and the cPT
contai ning sequence. Exenplary hel per constructs of the invention include
t hose of the pVirPac series. as shown in Figure 6A-6G with and w t hout
ri bozynes. All vedi Ohsveatod of wdipmelr wheddin sdidevedctoy &ridetiodd fromy HEV -0 ogenodataad as
descri be%}@ﬁof’a@ r%{eini n other parts of the constructs as necessary.
Preferre degenBracy is to codons preferentially used in human cells. The
vectors and hel pers may al so be chineric in nature such that they are

derived from differ ¢ ved@k bf BVl Wierdih Sid ebcds dYds bt é?l@ocﬁ%%%h@hb@xg}égg gic.
-1 an I V-

acids. Preferred chimeric constructs contain both H
sequencedatmigiacial |y preferred vectors, however, are H V-1 derived or
encode an HI V-1 Tat protein. Alternatively, the vectors do not encode a

Tat protein, which i.s supplied by. a helper, vector, a wld-type virus, or a
host cell. The veg‘t tﬁ Ve &)?}h al rf\/%ﬁ]ﬁrfi %ﬂsé’@ad’r“@lF&a&‘glsfﬂ“ﬂ?Fe encode or do
not expr disgnishies ahinimiedspargoevents vivilanfasion hihen presehting hoRyeclabsendety ald 2B a

nucl ei ¢ agiflnt B xicghhdl Shes. -

7: The vector of claim 1 wherein said first nucleic acid sequence expresses a-

product which confers a transdominant phenotype.
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64 WD 02/ 024897 - = 8 APR 2005 PCT/US01/29976 m ni m zes, or prevents viral
i nfection when present in a host cell or renders said cell resistant to
toxi ¢ agents. Exanples of such nucleic acids include a cell surface protein
or a truncated CCR5 protein, preferably the CCR5A32T prot ei n.= BxARR 2005
exanpl es include nucleic acids encoding resistance to a drug or DNA

damagi ng agent, preferably nultidrug resistance or an MAGJVl vari ant,
especially the GL56A variant. Additional exanples include nucleic acids
encodi ng a transdom nant phenotype. An exenplary exanple is a

transdom nant HI V=1' gag sequence. The vectors of the invention may al so
contai n sequencesg! Théxiios bf dldifa lewlrés Sdidvectr furtheh@pricdsagisslakequence. An
-exenpl ary exanple is an insulator sequence. The vectors may also contain a
sequence SINEC® nproves transduction of the vector into cells. An exenplary
exanple is the 545 basepair sequence containing the cPT described herein,

al t hough smaller {ragnrents pr..lar f r agpent il et may al so
be used. The ve tggesveﬁé’fl Og‘fl%lgla]c%n %icér%*ﬁ% a?‘oLcl‘eﬂ;(;pr?ae[g&sd&%gr@g{ Eai@illsla-l;wel | as
nucl ei ¢ amoabnuclehcdcittienuenteltadbe expreliséd wibréim s¢ih BTR oamedifiepL TR regblatedi ng si t es

| ocated therein. .Pceferably, . such ified LTRs are contained in
Lenti vi rﬁfpr(:fé‘(?f‘8r§a.1£7\9§?‘ﬁ68§,legfa°@ﬁ%qqlgﬁc\7énti on include the use of such
vectors. The vectors of the.invention nmay al so express at |east twoe genes

usi ng_appr opr i at eh. Tl ACEHoAM:SFruthe: E5msidgTEY BliC/RRY 5.an TRES VeCt 0T s oy

al so be packaged into viral particles w ne nmore chimeric envel ope
proteins which stinmulate target or host cells for transduction.

Addi tional ly, thejyethdrestolBclis 1ackagaEs! al virabRkticte cWRRESIng bk diddper is a
protein oy, the hel?per contains an Rev/ RRE/ CRS system for regul ating gene
expr essi GAMENRERYSIORE PFeIRShe | nvention incl ude the use of such vectors. The
vectors of the invention may also be used to selectively kill transduced
cells in conbinatio ' 13 S j ' ;

toxic to untr ans'dg%'ea ﬁgée‘Hhs&%"%gﬁ“gﬁﬁ ﬁ%?gssucﬁa%%ég?%?égd %@?Qﬁff“‘;@%ﬁg‘{%n of
a nucl ei claim Deomprisiog hetivatirigeapressiaregulpedtiyesaid. LTRAr neodefmd| IARy exanple is the
production of an anti-MaVI antisense or ribozynme nucleic acid nolecule.

Met hods of the invention include the use of such vectors. The ipvention
“al'so provides met h¥dé resthosiaf exaressingdn Vi th1se°0pe npaice 4G ReAYSTGRIN tAF YeoY Of he
ref er enc ek i1 6,RmpAsiRY &ﬁvétﬁ@'eﬂﬂ’kﬁ%nﬁ?ﬁﬁﬁd%ﬁr shiataRloraRAlHeatrroNSs, and
publications, are hereby incorporated in their entireties by reference. As
used herein, all ternms presented in the singular formare intended to

i nclude both the $#n4guheirodafgrodheingthe véotorwf claiihl t@mprising | nventi on has been
descr i bed,wiidh A dIRDENeP rhRAR SN &t vEbor AT RAbORRLSy intla dM1lchinkEa@PPAr €Nt
to those %&h%clr;hcﬁasﬁlary sﬁﬁéf In the arst tha?raVar\i a?i ons 1ilﬁotahe cprefgrred
enbodi mendoacentmtidpsajdreptar echiginspeededtrdugitiohaithqubeltracentrifegation.can be
practiced otherwi se than as specifically described herein. The present
invention is intended to include such variations and alternative -
practices. Accor diltigUse ofithe eecton oEeieimonfor the Pirparstien of 2 phernapqugigalicomposition
enconpas Mithiin the spirit and scope of the invention as defined by the
fol I owi né‘gf‘é‘?%“%*%'ééﬁﬂes - 8 APR 2005 O ai s

16: A method to select for hematopoietic stem cells (HSCs), which method
comprises contacting a population of cells containing HSCs with a cytotoxic agent after said

cells have been contacted with a vector of claim 1.

. 17: The vector of claim 1 wherein said one or more first nucleotide sequence is zn

antisense sequence.
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1: Aconditionally replicating viral vector conprising a gene to be
expressed and one or nore first nucl eotide sequences wherein the vector:
(a) replicates in a host cell only upon conplenentation with a wild-type
strain of virus, a helper virus, or a hel per vector, each of w8 APRi2005
sensitive to the presence -of said one or nore first nucleotide sequences;
(b) is resistant to the presence of said one or nore first nucleotide
sequences; and-(c) contains one or nore degenerative codons in substitution
for codons preferentially wused in human cells, that decrease the

|'i kel i hood of generating a replication conpetent vector, wherein said one
or nore first nuchgothdRcREMSARAT Whiref saRHnALAS LR EHMp‘?erﬁénB?;Zéé”e or
anti sense sequence. 2: The vector of claiml wherein said vector 1s a

chi mer i c the<8Y 8conpri sing sequences from H V-1 and H V-2. 3: The vector
of claiml wherein said vector does not encode or does not express viral

accessory proteins, 4. The .vector .of. claiml er el aid vector is derived
fromH V-1 or enci%‘efheacf‘?nglf—’!?@- y repljgatigg BF@ivﬁc.m’VB\‘gc{Fﬁ’é?VgE‘F’&rsa‘ gl ai m 1

wher ei n aadlebtide §dqénce (s eficdidesine OfiRoRITibEDeSe di@htiseXsR k& ence tafgdtedgih@ian. . 6!
The vector, of claim|l further conprising a nucleic acid sequence that

di mi ni sh&d!d tyRestrqvirgs, a hglperins,on g Belpervegton. nt ot on when present in a host
cell or renders said cell resistant to toxic agents. 7: The vector of
claim1l wherein sgj.drfd i ' I t which
confers a transdo?nb'ngﬁﬁgo%ﬁg%?l ggéé’ﬁ“%@b?‘@Q’%@%‘S@%‘?ﬁ%ﬁg‘@éﬁ%ﬁ% claim
| wher ei alentividusvect or further conprises an insul ator sequence. 9: The
vector of claiml further conprising an LTR or a nodified LTR and a second
nucl ei ¢ acid sequence to be expressed wherein said LTR or -nodified LTR
regul ates expr esélofhesonditipnpllx seplieating Yl apetoraf chging 2 whareia thedeptiviresds vect or
of cl ai mAviiwrtHIg2.conprising H'V splice sites or an IRES. 11: The vector
of claim 1l packaged in a viral particle conprising one or nore chineric
envel ope proteins. 12: A nethod of expressing in vitro the second nucleic
acid sequence in 2heAgenditionally replidatingvig] vestomsomprising agene tode exygessetandssi on
regul at by ik o AR AR & berelh e Feadh Mot hod Of expressing in vitro
t he second nuclelc acid sequence 1 n e vector of claim10, conprising
activating ex(e) eepdicates inaduostatlbonlp ypapabuipleifentationwith & wibditypd strairnlef.virds, aet hod

of produgj claiml..conmprisin roduci ng. sai d vector after
t r ansf ec?l {3@% v%x??,g }z;?g&g%é’? é&?r’ i h%wﬂéfgg;ns@gg?ootﬁe pﬁfegcea&égalon%mr{xw e and
concent r &itst mglevtidelsequakes; by hi gh speed centrifugati on w thout -
ultracentrif | Qn, , of the.vector of. claim. for the preparation
of a phar rracg@?itiécrgf‘ls%%t?r%glgi i Ott]sglrd FPIPRS ﬁésgf’l’cg?"t‘%%?eqﬂf"ﬁ‘éstﬂg{j to sel ect
f or henat opoi (e} centgineeneme roge depiBErAYive guidpusin welistitmtion Hoopivhsmefeeadliyct i ng a
popul at i Nor-1H j. L SRRt A c.agent after said
cells hagée}dgge%n cocﬁltlgg{%{e§cvm\ha%}%ha an gr&g?negﬂ%ég %Pgéh%mg%mpfh BUFE® or  of
cl ai m 1 wher evhergjathg fosteudeotide saguérice scodesal rdorymkedised wasalsitie: Wregion
of the HIV genome.

+23: A conditionally replicating viral vector comprising a gene to be expressed and
~ one or more first nucleotide sequences wherein the vector:
(a) replicates in a host cell only upon complementation with a wild-type strain of virus, a
helper virus, or a helper vector, each of which is sensitive to the presence of said one or more
first nucleotide sequences;

" (b) is resistant to the presence of said one or more first nucleotide sequences; and

68



anti sense sequence. 67 - 8 APR 2005 18: The vector of claim 17 wherein said
anti sense sequence is conplenentary to the env gene. 19: The conditionally
replicating viral vector of claim1 wherein said first nucleqlb RS ence
is or encodes one or nore ribozyme or antisense sequence targeted agal hst a
wld type retrovirus, a helper virus, or a helper vector. 20: The
conditionally replicating viral vector of claim19 wherein the retrovirus
is alentivirus. 21: The conditionally replicating viral vector of claim20
wherein the lentivirus is ‘HV-1 or HV-2. 22: A conditionally replicating
viral vector conprising a.gene to be expressed and one or nore first

nucl eoti de se@yeonteins viecoreane ddpeneyative osdong m)substipltion firesddns peefdrasiallyel | onl y

upon conpl enent ati o ' a wld.type strain of viru a _helper virus, or
2 hel per Tirdat Bn Sl s decfetd f kel actee afirlisHion SpeBio Vet one or
more first nuhdreiathedrsamdeaiieesjuefde)entdies Mdntitensd seu@ntddirepted agaimseaof sai d
one or nmore first .nucleotide sequences: and (c) contains one or re
Gogener ATTUEE SR e S CE hro B SRCRE o A ahate SPORRPR AL = PP Pob gl i
human celahdrevt hat decrease the |ikelihood of generating a replication
conpetent vector, wherein the first nucl eotide sequence encodes a ribozyne
directed towards the U5 region of the H 'V genone. 23: A conditionally
replicating viral 24:eThegonditiomnlly sépligating yralevettor dfelagr by daimed?, arddaimaddefosr nore
first nugleatidea. ences wherein the vector: (a) replicates in a host

cell only upon conplémentation with a wild-type strain of virus, a helper
virus, or a hel per vector, each-of which is sensitive to the presence of

said one or nore 25 T84 conditibRAY réfficREYRMGRSr dfRlaith 3, (188 B, 8f\lailn 23, BR
presence of said one or nore first nucl eoti de sequences; and 68 - 8 APR

2005 (c) YeoRths tratmaabols vVigbinécti@yener at i ve codons in substitution for
codons preferentially wused in human cells, that decrease the |ikelihood of

generating a repl Lcation c. tent. vector, erein e first nucl eotide
sequence. encodesbgl'?lui.fée’n"'toi“é‘gHEa YR ﬁaé'ﬁ’éé{“ﬂivrcgéf%f%i%gsﬂ‘glf”ﬂnh’%/&f nce
encodi ng ifedtien isaretradirapinfidctiorn sel ected from the group consisting of env,
gag/ pot, tat, and rev. 24: The conditionally replicating viral vector of
claim1l, claim22, or claim?23, for use as a medicanment. 25: The
conditional Iy repPT:ches sogditipnally rplisating visal vestar oficlaim 26, a¥hereipthe setraviral m 23,

for usejifstibh® d1efpidBRfecdn, @ Viral infection. 26: The conditionally -
replicating viral vector of claim?25, wherein the viral infection is a

retroviral infection. 27: The conditionally replicating viral vector of

clai m 26, wher ei n28:hthe @hdivnallf keplitAAing GirhloRctbSofldig 2, Whekeih the v tralon.

. 28: The, ortldi ti Q,al ly replicating viral vector of claim27, wherein the
| entivir JF PRt ion is H V. -29: The conditionally replicating viral
vector of claim1, claim22, or claim?23, for

29: The conditionally replicating viral vector of claim 1, claim 22, or claim 23, for

use in the treatment of an oncogenic disorder.

.30: The conditionally replicating viral vector of claim 29, wherein the oncogenic
disorder is cancer. ‘

31: The conditionally replicating viral vector of claim 30, wherein the cancer is
brain cancer or T-cell leukemia.

32: Use of the conditionally replicating viral vector of claim 1, claim 22, or claim

23, for the manufacture of a medicament for the treatment of a viral infection.
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use in the treatnent of an oncogenic disorder. .30: The conditionally
replicating viral vector of claim?29, wherein the oncogenic disorder is
cancer. 31: The conditionally replicating viral vector of claim30, wherein
the cancer is brain cancer or T-cell leukem a. 32: Use of the g APR 2005
conditionally replicating viral vector of claim1l, claim?22, or claim 23, .
for the manufacture of a medicanent for the treatnment of a viral infection.
69 - 8 APR 2005 33: The use of the conditionally replicating viral vector
of claim 32, wherein the viral infectionis a retroviral infection. 34:
The use of the conditionally replicating viral vector of claim 33, wherein
the retroviral f i } Lent hviral infection ’ e use of the
conditionally rep i'ca.iu(r%o{/tlﬁ,? %n&@@%%llg/rrépgxfaﬂg%ﬁ %Jf%?r dmﬁzgirmellxg’ }ﬁéem ent’ ?lvi ral
i nf ect i cinfecsorHk Wret®d@irallisfectivh. t he conditionally replicating viral vector of
claiml, claim?22, or claim 23, for the manufacture of a nedi cament for
the treatnment of an oncogenic disorder. 37. The use of :the_conditionally

h :
replicating viral34 ddease of the sanditiondly roplissting yirehectopMebim AR YRR Meer i s
cancer. ?’e@r:oviirlﬁmfé{:?ign%falgmirglqutwnpnal ly replicating viral vector of claim

37, wherein the cancer 1Is brain cancer of T-cell |eukema. 39: A
phar maceuti cal conposition conprising the vector of any one of clains 1-11
or 17-31. 70 35: The use of the conditionally replicating viral vector of claim 34, wherein the

" lentiviral infection is HIV.

36: Use of the conditionally replicating viral vector of claim 1, claim 22, or clairn

23, for the manufacture of a medicament for the treatment of an oncogenic disorder.

37: The use of the conditionally replicating iral vector of claim 36, wherein the

oncogenic disorder is cancer.

38: The use of the conditionally replicating viral vector of claim 37, wherein the cancer

is brain cancer of T-cell leukemia.

39: A pharmaceutical composition comprising the vector of any one of claims 1-11 or .

17-31.
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