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FI ELD OF THE | NVENTI ON The present invention relates to isolated nucleic
acids, to vectors containing themand to their therapeutic uses, in
particular in gene therapy. Mire especially, the present invention rel ates
to nucleic acids encoding an Akt isoform designated Akt3 , and to their
use in gene therapy. Expression of activated Akt3 prevents apoptotic cell
deat h i nduced bZKAPGHECOBIGASIDSyRDANVPRETIESR AND USESSKHEREBACKGROUND OF THE
| NVENTI ON Akt and Apoptosis Apoptosis (programmed cell death) plays
essential roles in enbryonic devel opnent and pathogenesis of various

di seases, such as degener at FEEE.DN@R TEEIINVEINGEases and car di ovascul ar

di seases (MaclLellan et al. 1998, Barinaga 1997a, Baringaga 1997b).
Therefore, recent work has led to the identification of various pro- and
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i ncl udi ng caspase-1, caspase-3, caspase-7, caspase-8 and caspase-9 etc

(Thorneberry et al. 1998@AC§§§6§¢@0FH¥R) %ﬁ#“aﬁ@kﬂ ul ar signaling pathways
involved in the regul ati have been studi ed.
Activation of apoptotic stinulating kinasel (ASKI) |eads to apoptosis in
vari om&glA!Eogt&yspes (Ichijo et al. 1997), while a pathway involving
phosphoi nosi e 3-kinase (P13K) and Akt leads to cytoprotection. It has
been denonét’qpéFtSéd(Ptqﬁamﬂteﬁeceﬂc@an tpjayofessa@idl rokss |lm¢mbsdmbyddvclnmncnnemd 0si s
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such Sasp p (Thorneberry et al. 1
Recently, two intracellular signaling pathways involved in the regulation of cell suwivaneath
have been studied. Activation of apoptotic stimulating kinasel (ASK1) leads to apoptosis in various cell
types (Ichijo et al. 1997), while a pathway involving phosphoinositide 3-kinase (PI3K) and Akt leads to
cytoprotection. It has been demonstrated that the activity of ASK1 is induced by tumor necrosis factor- |
. alpha (TNFa) treatment or Fas ligation (Ichijo et al. 1997; Chang et al. 1998). Overexpression of ASK1
dominant negative mutants inhibit apoptosis induced by TNFa or Fas ligation, indicating that ASK1
plays important roles during TNFa or Fas ligation-induced apoptotic cell death. The molecular
mechanism by which ASK1 induces apoptosis is not clear. It has been shown that ectopic expression of |
ASK1 leads to activation of various stress-activated signaling pathways, such as the MKK4/INK and
MKK6/p38 pathways, which may mediate ASK1-induced apoptosis (Ichijo et al. 1997).
The PI3K/Akt pathway also appears important for regulating cell survival/cell death (Kulik et al.
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pl atel et derived growh factor (PDGF), nerve growth fac%%?ep(ﬁaffﬂg)r?d
insulin-like growh factor-1 (1G-- 1), pronote cell survival under various
conditions by inducing the activity of P13K (Kulik et at. 1997, Henm ngs
1997). Activated P13K | eads to thez2production of phosphatidyli nositol
(3,4,5)-triphosphate (Ptdlns(3,4,5)-P3), which in turn binds to and

i nduces the activity of a AH/ PH donmai n containing serine/threonine kinase,
Akt ( Firankket ab1993) Kau@@Bnn-Eedrtiah Jembh@@7 99 7DDwivkat «l. 10998 SuAliebfittostsued as 1996) .
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I Nt 1 06HuSds itanslRhtidAIT Akt ICHdn tHI YR ISR td At ProinkRiat drahd mn&lé‘;!aplaﬁ%c i3bBrafd)
af fect ed ceII or organ of the” patient. This genetic information nay be

"i nt r o¥BEre Y besomephosrioryfated 3t 'ieﬁf“b’s Ahe3Q8 pnd Serftd3 (BomTTeeh 1 398)-|Phespborylatinajof g
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In thi.s congectl on, different techni %Pfé%\o transfecti on and of gene

t r ans 19W™ %y b regponsibly der thq phogphiorylatig of thile theddrased)apuch lﬁﬁﬂ’ho@ fegdman,
Eur. SerdaBimach gt b2daSdcatSAFtolebl} al. 199¢) Sichhé&d et s15198§)ect i on of "naked DNA" and
vari ous techniques involving conplexes of DNA and DEAE-dextran (Pagano et
at., J.Virol. 1 (1967) 891), of DNA and nucl ear proteins (Kaneda et al.,
Sci enQ@_ZLﬂlQSQ) 375) of DNA and |ipids (Felgner et al. PNAS 84 (1987)
7413), the,us RosSQnes 255 1980) 10431)
T3] et LGSR Y Bl Bt o S Sl 280
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. being reintroduced into the body, or dlrcctly in vivo into an appropriate site. In this connection, different

techniques of transfection and of gene transfer have been described in the literature (see Roemer and
Friedman, Eur. J. Biochem. 208 (1992) 211), including transfection of “naked DNA” and various
techniques involving complexes of DNA and DEAE-dextran (Pagand et al., J.Virol. 1 (1967) 891), of |
- DNA and nuclear proteins (Kaneda et al., Science 243 (1989) 375), of DNA and lipids (Felgner et al.,
PNAS 84 (1987) 7413), the use of liposomes (Fraley et al., J.Biol.Chem. 255 (1980) i043l) and the like.

More recently, the use of viruses as vectors for the transfer of genes has emerged as a promising



capacity to infect certain cell populations, including PSePievb38eL, her pes
vi ruses, adeno-associated viruses, and adenoviruses. The citation of any
reference herein should not be construed as an adm ssion that such
reference is available as "Prior %ert" to the instant application. SUMVARY
OF THE I NVENTION A first subject of the invention relates to an isol ated
nucl ei ¢ acid encodi ng a novel Akt protein or polypeptide. Mre

Speci fiiefmlivetto phyfRat A4 FEEibS &cmiu@; @S thisQe AR, it Al BilsddWedeebn REoLMEPdI NG a
human Akt 3 protein conprising the sequence

Cy's- Gapacdty rfo Safect peepaimycsll @opulppons, | iveluding, rotiopiruppsy hespes. piguses, @eeng-associated

subst apkdsadnli¥debtds@l sequence, wherein the nucleic acid has a property
selected fromthe following: A it can be anplified by pol ynerase chain
reaction (PERittiesiohgnyasfersniedeisifcthedd netde gorstreed apan admisgion ithpbench refwenseQ | D

NO 5 Roehilshlas PriddArbito fe ,dsganmplqdag&nzes under stringent conditions wth a
nucl eic acid conprising a nucleotide sequence as depicted in SEQ ID NO 1;
C. it encodes a pol ypeptide conprising an am no acid sequence selected from
the group consisting of SEHIMARNGFTHEPAVERTIN I ants thereof, and allelic :
variants thereof; D. it encodes a polypeptide which specifically binds to
an anti body generated against an epitope wthin a peptide having the

sequence Qfﬁrsgdﬁ_rea I theSdve iR T&MtSs (Fal isbleted h@ikiddcir eNSddink aRovdl KEE PediSin 0PI 2
substantially simlar sequence Preferably, the nucleic acid encodes a

hunanPeAyperfidsy Mo speqitisafly.itg inyentiop whafen b ”é'df‘ﬂ?@éﬁfﬁ‘é‘ﬁé@ grodigepherdiith SEQ I D
NG 2. prmihecoﬂfpﬁ&@ afel gequethw@mmsamﬁ GRaN- Miﬁﬁeutd?@ A&ewnﬁsq,ﬂew gted in
SEQ he nucl eic ac y, optionally, npri se sequence

oo T S e o B R TRy e oo UBEE At
protein. 1A &l’dﬁ{Mhpﬂﬁ&ﬂﬁipolyﬁﬂ%&s@&ﬁln&h&tlﬁﬁ@df{mmg ama?gdana%duyz%rﬁﬁamd_ kit se ah
sequence enc n i Q n a preferred enmbodi ment, the
nucl ei ¢ aci d ﬁﬂg??‘gggééﬁwdg "(Sir‘ﬁ&,\liﬁlb{?% ng expression of the Akt3 prot ein
i n manmal imnltc‘@l}orid&es unbBestririgere RbdditionaivBIDa fukledd 1 chmprisapiaiusle@idd bagudhcd1g a
nucleic acid a él%pelg”g@qve Preferably, the nucleic acid encoding a
human Akt 3" p?oegﬁc i'vely associated with an expression control

" sequence per iti dntédagy aq;om»e;stsib aompfisitiy) A BmiNGt Bid Seqeence X¢kcedsiran txopipei ent

host cell. The ex nt.rol segyenc rls ronot er whi ch
i's functionaf* ! 'Pﬁagrra?l aﬁog%f?l'ce afﬁﬁg\%éeff’g?’%ar?éehcb s %Tr%lg‘rpn d DNA nol ecul e
or a Vi r alDyvgetmies alpolypeptidedhivh sp&hﬁ%gbmdstmammiubd@ geeirated/agamsana;depow rus,
adeno 12 Sept 4 sqci at r r acelinia
Virus. Ther oriPa s opRas paihatie Rt Ul s Q0P EE- LB R K St ve
r ecombi nant wsrus,Qr@rswstaaﬁa’nlgsmnlamegu@worre the nucleic acid encodl ng Akt3

as deﬁgfe}agﬁlg the nucleic acid encodes a human Akt3 protein comprising an amino acid sequence as

depicted in SEQ ID NO:2. More preferably, the nucleic acid comprises the sequence depicted in SEQ ID
No. 1. The nucleic acid may, optionally, comprise a sequence encoding a polypeptide tag, thereby
encoding a chimeric tagged Akt3 protein. In another aspect, the nucleic acid may, optionally, comprise a

. sequence encoding a myristylation sequence. In a preferred embodiment, the nucleic acid comprises a
region pcrmitting ckpression of the Akt3 protein in mammalian cells.

.The invention also relates to vectors containing a nucleic acid as described above. Preferably,
the nucleic acid encoding a human Akt3 protein is operatively associated with an expression control
sequence permitting expression of human Akt3 in an eipressio‘n competent host cell. The expression
control sequence may comprise a promoter which is functional in mammalian cells. The vector may be'a

plasmid DNA molecule or a viral vector. Preferred viral vectors include retrovirus, adenovirus, adeno-



above. In another enbodinent, the. invention relates td2Seremaber2ed3
transfected with the vector as described above. The host cell may be a
bacterial cell, a yeast cell, or a manmalian cell. In still another

enbodi nent, the invention relates4to a nethod for producing a human Al ct3
protein conprising culturing the host cell as described above in culture
medi um under conditions permtting expression of human Akt3, and isol ating
humaassédidt@l yruetheipss firugrmd eciaialvirug. lhertfoee, ihaweaitioo furthertlaes toragb@icg®ont 0 an
G- Rt PR S ing s oA it RSB B ke g st 1

SI m hanesequence and havi ng a property sel ected fromthe followng: A it
i s encoded by .the nucleic,acid as d r|b 1 abov es, an am no
acid sequgnc'}eé’ther erc'i'gol c?m’dthf’ mv§ﬁtﬁnl b “2 3% pegleg%‘gtr%?t%dnttwgﬁ? E;g?' %%
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si m kerhosteglien (dmcnlwdetbweablcyl,turt hedlpmometrrcomquns ipsrgstting) expnassion ahwhagequence’
as d C » may, optionally, conprise a tag
%&b }m% sollau{lgsﬁl% Rk?ﬁégte‘é'x‘%g‘ G‘RJ &)Jth? €. . .

sequencé I men the protein may, optionally,
conpri se Ehenynwrmtny ﬁatfrwronlasequmdatedm@ap rAdgieproteinrppmptisingnthe kegpence Cas-es t o

ant | gaNGe, & ?‘tsﬂf @?G@Wat%ﬁ 'Gl?Pﬂkrgi’ ig& M&[n&’stani? ?t LifaHhr2Ld Xencé, Nfd

invention re antigenic nmprising the seq Uence
Cys- @mﬂmtélséysql@pdhﬂoyomz Leu dy- Asn Trp-Lys-Lys, or a

Substanti 1Vns§$c€héd%§&%%l§99c§dasadl n‘ﬂéya%bvels a fragment of human Akt3
protein, herei n protein has a S%&rty selected fromthe

f ol | owi ngB- At coppripes apprrioel acid BuenheasgRiF 1B N2 gplicervarans thisepfeor B. it

conpri ses an gl VARachdesiepdence as depicted in SEQ I D NO 2, splice
variants thereof, or allelic variants thereof; and C (gem fically

bi nds to §n ikwesifiesly bigenierapaibodyeinemied aginsiAntepiipe Wi anpeatl dpringiehavi ng
the sequencgqeNR s/ GLiGR- e AsheRs-EW M 1 en M- AL Tp By¥-1.08 e { sidssladliatilyys. Or a

substanti al | y simlar sequence. Preferably, the antigenic peptide consists
"~ essenti al | y bl frgueigiuence Cys- A n- A n- Ser - Asp- Oys-Q y-

Vet - lpguferfBy, RSttt Rompisel ¥$ aino 3Bid 3Bdulbrte Rk AedidtAUINEIFQ IDROSOS Thel glotain Ot her
- enbodi rrenty thlg [ nvelri#l on 12 Septeméz))&er 20036 relates to an antﬂlgbody whi ch

s pec My .ceRtoalE; crprise B (AeaTsIYRRESs 19 %‘{ aqathes smprdirpent. Jhegy RIS\ BaY: |oRtiopally of er 1 ed

comprise a myristylation sequence.

The present invention also relates to antigenic peptides and antibodies thereto. More
particularly, the invention relates to antigenic peptides comprising the sequence Cys-Gln-Gln-Ser-Asp-
Cys-Gly-Met-Leu-Gly-Asn-Trp-Lys-Lys, or a substantially similar sequence, and which is a fragment of
human Akt3 protein, wherein the Akt3 protein has a property selected from the following:

A. itis encoded by the nucleic acid as described above;

B. it combrises an amino acid sequence as depicted in SEQ ID NO:2, spl'ice variants thereof, or

allelic variants thereof; and

C. it specifically binds to an antibody generated against an epitope within a peptide having the

sequence Cys-GIn-Gln-Ser-Asp-Cys-Gly-Met-Leu-Gly-Asn-Trp-Lys-Lys, or a substantially
similar sequence. '
Preferably, the antigenic peptide consists essentially of the sequence Cys-Gln-Gln-Ser-Asp-Cys-Gly-
Met-Leu-Gly-Asn-Trp-Lys-Lys or an antigenic fragment thereof. In another embodiment, the invention



enbodi ment, the antibody specifically recognizes an epilt SR BB a

pepti de having the sequence Cys- .

G n-d n-Ser-Asp-Cys-A y-Met-Leu-Q3 y-Asn-Trp-Lys-Lys. The antibody nay be
pol ycl onal or nonoclonal. The présent invention also relates to a nethod
of inhibiting apoptosis or necrosis of a cell by admnistering to the cell
a nucleic acid as described above. Preferably, the nucleic acid is operably
| i nkaelateptoan prttpadaviuehyspeafidabin bindwehumes [Addcpratein ds daagritiod atwvpl hgrﬁrcfcrmﬁ a v: IraI
vect j r ef.era e ce
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suf f &¥linfidp- Sqrmwasmmtdwuimf -dseTipeysdiys.i s hendintibedgpeny Usi eolyclogalir of.
Therq;[mgﬁ)a nat. N€ present invention also relates to nethods of treating
myocar a? I'nfarction or ischem a reperfusion injury by admnistering to a
patient suh¢ emmgmNMmeﬁlm)mla@psnmeIrmtlwda)éndhbamgdemmsbmoieamﬁ aoqmﬂrbabl y

i nk I I I r i

admi ﬁalqgln%rtegl g tcgglg a(‘:?ﬁ IQ al%gl&ng My dg)srqul}e% a%@\ley Pr&t@r%bl%‘:tﬁé %uc(f lc ac: is opara%y be i n
t he flioked tg apleglatory regiong %errallclewea@tdonay l&rebbmléebr @i viral veabct Bre&meahcéllade

retr q}{led‘é %ﬁ'ﬁlac ceﬂg GG 'p¥ lf@ ﬂ‘éqariga%&lg&lln%glg marﬂilffgﬁe}'%i e}ﬁ%gcﬁ}n t%hevée[lus and
HSV virus. The invention al'so relates to ese nuclelc acids or
vect.dy 8 afpatient syfferinediony lalqce‘ﬁlablflfam@h'apmm reperfusion rposi Theofgre,ithetreeseigd f or
the ShVeRlidn@isodeRtef fo ﬁgﬁgﬁnﬁ%étﬁgtrﬁy%@érmnﬁfamuoﬁ BPISMWRE&f sn@tl;"l 9Ody I
also relates to any pharmaceutical” conposition conpri si a ve , in

par t i2dwinigterigg {q ¢ aptient uffering therpfepry a m@?lela'éd ae ﬂ@cré@d dbdvie mmldjodml@d t¢ A still
anot h wsf&qloﬂemﬁmweme nES&8heil rgvmmgaea & AleR hiboled Epéiﬁat@x} S@Eeem ng.
for that stimulate or inhibit Akt3 activity in a

cont a'ef Flﬁ&léwam i thefgas plasggpid fn awtaémoaai’refem wea) mtorsandu@eetamsng Akt 3
act i \adéngvitiRes| ARndAERARARires, WERinD)iGE MddisvaRdi dat e nol ecul es may be either
agoni sts _or antagonists of Akt3. In a preferred enbodi nent, the Akt3 is
expr essed Th¢ SWFHioR alsp afleioste; the uierpfithree awlgic acigscPrivegioraerthe preparRtiop afeasur ed

isi @hirbnh&dx@d&l SdmdBiaisOftefded BN isirk RN Ml/oARRREREE TrefmbhiRe BRI DY the
presence, of nl‘ar ker ?ene The present invention also relates, generally,

o menakidle i elates 47y A r@a%feqawwos'vpnacoeeqwm%vw%errea&squhga ¥iFd | evel
of aRedbriCind apudéiehdid dsilefite@ abit] . | n a preferred enbodi nent, the cell has
‘been tra sf cte h.a vector encoding Akt3 under condi tions permtt| ng
expressi o g"’ﬁﬂ‘%’%““ﬁ?’ﬁ’t i ?fes"“tSP‘fﬁ‘ﬁ“%i'rrF?tes formsthors e seteesting fay meleryles o

rret h aleks stﬁﬁulatdﬂ&l ihtibit AR Abthvly acd sl Hy)bohtﬁbtnﬂg GxEMCB t@»btale@me 2%indgiate ARIAYVEl Of
n in the cell. Th protein may he decreased by
| nt r 85%%‘%?8“ Gt R theasranse °ﬁﬁ6 F’Qﬁ&“‘%c‘?"& ‘fi‘ﬁ? 6‘°'t"ﬂléesé‘€‘P’ Ibc Gif9E38oRgRdi t i ons
‘wher er mtagoasta nf AlsRnke pieferkediembadiineht oAkt Ixszeaﬁreuadedm a2 hidldiasad ih lﬂle&él(lj g
condl o _an_ Akt 3 Akt rotei.n can ecrease
gt BB ey e T i R o i o O PP it BB RLBY 1 b1 e
Akt 3 premnoe ofraenazblr Eenat a | evel 12 Septenber 2003 6

The present invention also relates, generally, to methods of increasing Akt3 activity in a cell by

. increasing the level of an Akt protein in the cell. In a preferred embodiment, the cell has been
transfected with a vector encoding Akt3 under conditions permitting expression of the Akt3 protein.
Similarly, the invention relates to methods of inhibiting Akt3 activity in a cell by decreasing the level of
an Akt3 protein in the cell. The level of Akt3 protein may be decreased by introducing an Akt3 antisense
nucleic acid into the cell under conditions wherein the antisense nucleic acid hybridizes under
intracellular conditions to an Akt3 mRNA. The level of Akt3 protein can also be decreased by
introducing a single chain Fv antibody (scFv) that specifically binds Akt3 into the cell at a level



sufficient to bind to and inactivate Akt3. BRI EF DESCRIIRBebintir 2064

DRAW NGS Figure 1: Alignnent of Akt3 sequences. Figure A Alignnment of
human Aktl (SEQ ID NO 14), Akt2 (SEQID NO 13) and Akt3 (SEQ ID NO 2)
am no aci d sequences. Figure |IB: Agignrrent of rat Akt (SEQ ID NO 17) and
human Akt3 (SEQ ID NGO 2) amno acid sequences. Figure 2: Tissue
distribution pattern of Akt3 nRNA. An Akt 3 specific probe was prepared as
descr | I'tiple human tissue nRNA blot (Contech) was
hybr|é 3mb{nﬁ?ﬁé %’g%l % probe (see the Exanples for details). Figure
3: Constructl on of activated Akt3 nmutant Figure 3A: Schematic presentation
of activated Akt3: Fulghi-£H PR uman Akt3 was fused in
frame with the Mri stil/}:Rétl oggé“rrlol Trﬁ%ﬁﬁunan orgggene (Myr) in the N
termnal, and fused in frame with the HA-tag in the Gtermnus (HA). (see

t he l4€81: ol QUL pi c expression of activated Akt3 in HEK293

cel | ?@Eﬁ@%ﬁgﬂ?g sfg\l/c\ér@% u'fg?cgé;sfect ed wth either CW6- Myr Akt 3HA or

expr ess iFaureplAa dbiguinch CNBInam Al ¢ SEQ D NOuk43, itz SEQ IDrNMrsi3partdi A (SEQEIDI

| ysates were L @g]g yhi.gcted to immunoblotting with a-HA ;
ant i bodi es. Flolgﬁr @%0 %Jtcgsd Akt 3 possesses Akt activity. HEK293 cells
wer e tr Xiggfeeld: édigwm@hO@XpA@ﬁE@dD NfD:algprargl Huoran 2dst3i FEQID DRt 23 afnlidor skidt 3HA) or

expressi on vec{Ql.p@dkone (CW6). 24 hours after transfections, cell |ysates
were prepared and subjected to inmunoprecipitation with anti-HA
ant i reQ: Tisgue distkibytion patiset ¢fiki3 aBNAS | nmrunopel | ets were neasured by using

substr atg A@ﬁéﬁe@lﬁc ﬁ%se Nﬁgw/pﬁﬁma@éghbcglﬁgﬂc CE?&@J?& ﬂumgne Hagl u{(ﬁé’&ﬂlrlrxs

non-transfected CM6 transfe Akt 3¢
t r ansf eeloé(ﬁ?l%tch ves Bybsidigedwitlphle3 pegifie piobe Genrthe Bramples for getails). i vat ed Akt 3

( OWEFiireAKEstsictio sragtivafe@ Akisaiplnes) . Figure 4: Active Akt3 inhibits ASKI

i nduced cell death in HEK293 cells. HEK293 cells were transfected with

CMWV- ( 3- §ighrepias Sehemaliprasspiption af etivatsd it Frihiengih ceding seervcaes efchumpt A% ds. The
amount of DNA §Qrful@ahfrdmenia m@Mﬁi@qm&%ﬁepﬂoﬁmﬁm& By (ﬁf%ﬁ ih 1{3 Of CW6
vector. Akt3cak: CW6- Myr Akt 3HA (0. 4nyg); - 0. 4ny) .
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cells) were cou different fields under the |ight m - croscope.
(See % he Exarrp‘lv‘gk 5|t CM\)6 yrAkt3HA or expression plasmid (CMV6) aloncg 24 hours after P

transfections, cell lysates were prepared and subjected to immunoblotting with a-HA

antibodies.

Figure 3C: Activated Akt3 possesses Akt activity. HEK293 cells were transfected with expression
plasmid for activated Akt3 (MyrAkt3HA) or expression vector alone (CMV6). 24 hours
after transfections, cell lysates were prepared and subjected to immunoprecipitation with
anti-HA antibodies. Akt3 kinase activities of immunopellets were measured by using
substrate peptide derived from GSK3. Bkgd: background level from non-transfected cells;
CMV6: CMV6 transfected cells; Akt3cak: cells transfected with expression plasmid for
constitutivcly activated Akt3 (CMV6-MyrAkt3HA). (see the Examples).

Figure 4: Active Akt3 inhibits ASK1 indticed cell death in HEK293 cells.

- HEK293 cells were transfected with CMV-$-gal plasmid (0.1mg) with the combination of indicated
plasmids. The amount of DNA for each transfection were kept constant by addition of CMV6 vector.
Akt3cak: CMV6-MyrAkt3HA (0.4mg); ASK1: pCDNA3HA-ASK1-fl (0.4mg). Two days after
transfections, cells were fixed and stained for X-gal staining. The number of B-gal positive cells



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present i nvertdiGReal#a%3geousl y
provi des an isolated nucleic acid encoding a novel Akt protein or

pol ypepti de, designated Akt3. Therefore, a first subject of the invention
relates to an isolated nucleic acjd encoding a novel Alct3 protein or

pol ypepti de under the control of regions permtting its expression in
mammal i an cells. The invention also relates to vectors containing the

nucl ei ¢ (6 dils) ¥RERILNG ik G AltreFiRldCirleOhe Rt MRERLIPIASeethEELMHRIS | On al so
relates to the use of these nucleic acids or vectors for the preparation
of pharmaceutical conpositions intended for the surgical and/or therapeutic
treatnent of the hunpr O FHESCRIPIIYN OK THE SOVERTRIES t 0 any
pharmaceutical conposition conprising a vector, I1n particular a viral
vector, and a nucleic acid as defined above. The various aspects of the

i nventi on Peelpreséift is@htichQavdtagfbudy advities atelsaladed hﬁbléx@ gcid @hdo@iv AGho$& Ak ONS,
directed to the nucleic acids, vectors, viruses nposi ti ons, and nethods

of t r WAEIORPOIRHePtidsedssighatsst Agd, Theqlore, adfjrsfsHpicch of b invAign etssdaan BRREd ons. | o

i nt engle’ict Ridf eacddirgt DiicreURKLS pEdted 8 pillypeptide ubddr MECIdhirlNbe répidhs ipSrnliffing O WAy
i ntended to be I| ereof, Definitions The follown hg defined_ terns
are uZREHMDHTIREY “‘“tcﬁgs EF S dINGRtion nalsq f5IRtes: 1% Yectorh PORRBINE HthE enusleicppiid i n

under &icadind) tﬁgAkthﬁot&ﬁ @ppolpprptidel aaé in@’éhtn@ﬁ alts&&lawse@me fusd dT\RI3E h&llblc deflis dr

specific e term” bout" ) 0 within 20%
o f cYRBI o G PHFPD0Y PUgRica peraions Il A e svt! SHOUB BERPOF e or

r angetreaﬁnenndrmhcemma&(br ﬁhlmhleoay podlwmlauectmyrpﬁumsbemmammednm cofiprsheant | y
I|nkeq£ﬁ%Pun|ts cal. nuc eot‘ i &%l‘ﬁﬁﬂ acid includes polyribonucleic
aci d YR Bartisulgot ‘3’)8 e)?)?ﬁa hue °é°a(‘5’ SEFUMENRY®  both of which may be

si ngl e- st rEvdedbus pspedoofitheimséntiamadidbe seiNBrth inCdrentie setaiDidthe 0Ok Gedibif;

ﬁﬁgf 2%1{'6'0% PN@ D&g aglfc;la eve%_XrBE) llr%ées Cchaosmon n alch mgrodlé oI' g a%w&?ofatge m %ﬁlgﬁ]l y %}C\IA
nucl eTlgs ergarmlestnonAntbrvemmmcmemtxs Mdemlnb € it undsrstandawﬂofmnd igeantien, hinbis ihas
under i,0l ogi cal mani pul ation. A "vector" is any neans for
t he t'%%a fugﬁt{@#{%%glh%ltingﬂgreggl d into a host. cell. A vector may be a
‘replicon to which another DNA segnent nmay be attached so as to bring about
the rgflgead i on of the 12 September 2003 8 attached segment. A ™ replicon"
is any genetic elenment (e.g., plasm d, phage, cosm d, chronosone, Virus)
t hat f unctThefdlowing dpfingd teomero used gndushoit thiglrgsene Eﬁemﬁe@ttnom,nnd shoyid\be helpfub. ,
CapabinGindfuudh Rk e AobOlha HRARL otk BrepiflinG Qb4 0! - The term “vector™ includes

both vira nonvi r means I ntroducing the nucleic
In a specific embodiment, the term "about" or "approximately” means within 20%, preferably

within 10%, and more preferably within 5% of a glven value or range.

A “nucleic acid” is a polymeric compound comprised of covalently linked subunits called
nucleotides. Nucleic acid includes polyﬁbonﬁéleic acid (RNA) and polydeoxyribonucleic acid (DNA),
both of which- may be single-stranded or double-stranded. DNA includes cDNA, genomic DNA;

. synthetic DNA, and semi-synthetic DNA.

A "gene" refers to an assembly of nucleotides that encode a polypeptide, and includes cDNA and
genomic DNA nucleic acids. '

A "recombinant DNA molecule" is a DNA molecule that has undergone a molecular biological
manipulation.

A “vector” is any means for the transfer of a nucleic acid into a host cell. A vector may be a

replicon to which another DNA segment may be attached so as to bring about the replication of the



acid into acell invitro, ex vivo or in vivo. Viral velxSdpgnibaclioode
retrovirus, adeno-associated virus, pox, baculovirus, vaccinia, herpes

si npl ex, Epstein-Barr and adenovirus vectors, as set forth in greater
detail below. Non-viral vectors i ch ude plasm ds, |iposones, electrically
charged |ipids (cytofectins), protein conplexes and biopolyners. In
addition to a nucleic acid, a vector may al so cont ain one or nore

regul i ONS, . Qr. sel ectabl.e rkers use in selectin
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ate ester mer | orm o ORuCT 8%,
guandﬁﬁ‘m cambkerwglw@horclyppmeﬂéype Wmﬁlemmlaeghf)r(tshutﬂewtpri)bonucl eosi des
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nmol ecul es"), or anty hosphoest er anol ogs ereo
phos pety ofhsisegmeatofPRIA epdodesst ralypeptida of intanest, and ﬂvglcessgteraam cb@uctflcmrsnps amf a

doubl &sx@ﬁé&%@ﬂc m@&%u‘n?‘of t}QQ:QQLt?e i h{e %FHBQ:%BN@ é‘w’forq}lﬁé % RcfjtraRM

hel i ces are possib e. The term nucleic aci nol ec and. 1 n partlcul ar
DNA or RNA Rl '@?éli’P@ "tapglected” gnileyoaerous ioe heserolegeus RN wher s AINA hasthegrct ur e of

-the nRkaRsHdSnsiRIE EREA AR thad teld ttra!n&fo:rrr(}d aW er%JnBﬁsttllh@t'érotoE&IslﬁAy whi B Thus,

this. termincludes doubl e-stranded f'oun inter alra, 1n linear or

ci r cureasteqtad DNG efedis é§hff@t>'@'° chagget r?hé tpapsformingghAtcay be inseesated @evalenttyl

Chl’Oﬂﬁx&mmﬁoctﬁ-dhdﬁbxﬁﬂmﬁglqﬁé"ﬁ)tﬁéédd%é‘&ﬁh@éellpart' cul ar doubl e-stranded DNA
nol ecul es seguence escri bed herein according to the nornal

conventi orf* o‘?“cﬁlcxﬁcﬁjgmﬁﬁl"ﬁ W@rss@qﬂ}érl’é%“!’hﬂc egtefepatymerig farm gf ribenuflensidgs ong t he

nont r(@deaésidepR@ndiint amidin® br @Mmé I"RNA, mdl&t@1e Bmxﬁ@m@gos@de@ 8§ Aehosine,

.hom)l us toQ tH % econbi nant DNA nol e is a DNA nol ecul e

t hat gﬂﬁ‘ff}%‘?" & etfufearreBitreo gPual mﬂ‘éﬁﬁ‘?eﬁd’l %{tﬁ“éﬁ rPhOSB‘PCSéfp%“éWB%r 2003

9 IA Mthibof) snctaw ;dxofﬁnbleewaes lafid thine&ers, Gh 2k @ngIEN%\trﬁivaﬁl R, &thacﬁbﬁ-sa&idéhd df

" nol e as en a single strande orm
oF 1 i, Pl ot oRGB oy BRAGVE arblva tvA Tt cposeile, The terms mucio

acid molecule, and in particular DNA or RNA molecule, refers only to the primary and secondary

. structure of the molecule, and does not limit it to any barticular tertiary forms. Thus, this term includes
double-stranded .DN'A found, inter alia, in linear or circular DNA molecules (e.g., restriction fragments),
plasmids, and chromqsomes. In discussing the structure of particular double-stranded DNA molecules;
sequences may be described herein according to the normal convention of giving only the sequence in
the 5’ to 3’ direction along the .nonhanscribed strand 6f DNA (i.e., the strand having a sequence
homologous to the mRNA). A "recombinant DNA molecule” is a DNA molecule that has undergone a

molecular biological manipulation.



nucl eic acid nol ecul e under the appropriate conditions IfSdpesmber®osr e and

solution ionic strength (see Sanbrook et al., supra). The condi ti ons of

tenperature and ionic strength determne the "stringency" of the

hybridi zation. For prelininary scrgening for honol ogous nucleic acids, |ow

stringency hybridization conditions, corresponding to a Tin of 55, can be

used, e.g., 5x SSC, 0.1% SDS, O. 25%m | k, and no formam de; or 30%

f or mani de’Aﬁﬁ%lc%d S rat r bridizati
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m ni FABM kRRE iR tHeO4rt. 2 THY Bfeh @i ﬂﬁble@re@ WE lsrifrifCorthondloa) bb&RSt t\@})%ieo&&

nucl eoti des; preferably at |east about 157 nucleotides; and nore preferably

the ISEHGIS e eggater th ¥pliepfchm fop Bytside plawelet @sids having thoprsenyepesse Fisdietent , t he
t er mstabiligh@eredpdniag kathigiak TR of AR dcRNE/bridieftishsSdebi@asds ihhfollowify ordgd

utili C et forth above. In a preferred enbodinent, the Tin
is 6 Fﬁg‘ng%rl&k H%‘z”féwf‘e@%‘}i‘%qfﬂfré’f’ﬂ“er tf‘ﬂ‘emgm*f’l?%‘dfﬁydm% egustionstfery ei n,
: t he tcelbllilhtu@'l'lngﬁmlb‘dcﬁieérlvd&(sed’S%itﬁfo‘ék'&&l BsuPHIC b.§0-0.5 BC IFeh hyBRNSKiBH With m‘on@rt | east
| eot.ides, that.is hﬁ}brl di.zabl e to a genonm ¢ DNA nol ecul e,

(i C a d,
rml eé‘ﬂ? gic agids, Le, QRRINCIGHNdet: Hieosthon ¢f dmispatokes Becomysimase, RO aﬁéglcé@ﬁ‘hbe
| abelo@the dhgg'nucleubld'e Iﬂe%dauelsmtﬂcdﬁ&eé)sm‘ms&l@&fal depral 01.7M1.8 BefeaBlb@l . such
as b| ct. one enbodi nent, a Iabel ed

C I ent C!
ol i gohith “8101?“’531 rc% b“g' (Rgte é?c'g Jp"rtg gt &QF‘@&“P“‘?"H@’WF‘E@% AdeastAbout el ei ¢
aci d 16 noddabitide; stldinfdre ﬂréfc:ﬁbl@tﬂ&&dfng&ﬁbﬂﬂkaﬁﬁﬂ&ut 20 flciegdatic| eoti des (one or both

.of which bel ed be, th
Ful T 1 engird eage ARy, el gRagy RpdigiBeenbines sFletdnadmott TSI of ¢
aci dond ptilizds n@dﬂomas den fauthf abmehehn a prefined rmbbdimen, Wt TRPRUBPEORI OmoRf t he

dnve r helix with an Akt3 DNA nol ecul e. 12 Septenber
'2003%4 %Sﬂﬁod},ﬁén ollf"blgﬁgqi eotides are prepared synthetically, preferabl y

on a nucl @smsgjdimbusym tres i"gligonucleotide" refers to a nucleic acid, generally of at least 18

. nucleotides, that is hybridizable to a genomic DNA molecule, a cDNA molecule, or an mRNA molecule

encoding Akt3. Oligonucleotides can be labeled, e.g., with 32P-nucleotides or nucleotides to which a
label, such as biotin, has been covalently conjugated. In one embodiment, é. labeled oligonucleotide can
be used as a probe to detect the presence of a nucleic acid encoding Akt3. In another embodiment,
oligonucleotides (one or both of which may be labeled) c;cm be used as PCR primers, either for cloning
full length or a fragment of Akt3, or to detect the presence of nucleic acids encoding Akt3. In a further

embodiment, an oligonucleotide of the invention can form a triple helix with an Akt3 DNA molecule. '



Accordi ngly, oligonucl eotides can be prepared with non-thbmemlbdryoajccurri ng -
phosphoester anal og bonds, such as thioester bonds, etc. A DNA "coding
sequence”. is a doubl e- stranded DNA sequence which is transcribed and
translated into a polypeptide in.ggcell in vitro or in vivo when placed
under the control of appropriate regulatory sequences. The boundari es of
the codi ng sequence are determned by a start codon at the 5 - (am no)

ter mG%H&alﬁynd)llﬁorﬁlﬁl@&ﬂkﬁfaieoﬁeﬁéﬁpsﬁngﬂ%llﬁt pru@ﬁbt? orl QQ{UQ%YJCM Eﬁm&&'ﬂs A
codi ng sequence can _include, but is not pr okaryoti c sequences,

cDNAAfCF%ﬁméwéswwdﬁw beg@ﬁﬁﬁ‘i wxﬂum-na%ﬁlx@ﬁwglgfnheﬁnh@emraanyleg bendge. g.

MM adhal thidedkék bordider€VeEN synt hetic DNA sequences. |f the coding sequence
is intended for expression in a eukaryotic cell, a polyadenylation signal
and transér PP Geding seqpensst iina doublersrnded\DNA seguesrs ylhwg if drepscelpd3andt o t he

codi RgnsERQIURDL @EpolybbHaS & b Ll Ao &N vivb Hish Blabean@lier GRhR of QoprspRiGesS are
DNA regul atory sequences, such as pronoters, enhancers, tern nators, and

t he [eaulstory seqpenegsy Thejboungdaries petheqdingsequspreare detcapiniedly asuatirodercatithe 3 host

cel | (arhiflo)athiriiu Qhd § hﬁﬁdldtﬁn si3P lc¥RH SN We A I QFboRy1P REthifusdl £ ¢ gee‘henc%eauences A
prormﬁer sequence” is a DNA regul atory regl on capabl e of bindin
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i nvention, the Hrormt er sequence_ is bounded at its 3" termnus F he

t r anSEPFISE i AMSOHTd o5 CRRFFSOR i @ cukaryQsieelha Pelyadenyiatinn cignal gnd ére@%c'amont 0

I ncl diminatich sBYUBhGAIWIN euaIDESe 16dateB 3SBIheQRbdifly RqIALeS Necessary to initiate
transcription at IeveI S det ecLabI e above bac%ound Wthin the Erom)ter

sequence WAPCTiRenply e tranglational, eqnirpl seausness arg (LA figulatopyeScapgersefch g | y
def i pahoteny; et&Mﬁﬁﬁ] tﬁnmlbzyorﬁr&ﬁ@tha Uke)kHahprovidd Rahe ex?prdsémn 6TS c¥fihd seqificelh 91 ein
bi nd| glo i NS éti(‘:on us sgquence res (gnm ble for the binding of RNA
pol ynes(ri’ﬁ n A o %8 Ydnodation siepplyprg copfied SeFACFY|  of transcriptional and
transl ati Mﬁﬂonﬁ&ﬂieﬁﬂﬂncﬁ'&tuNﬁeSguia[bry &gﬁﬂha{pameﬁblﬁmm@l wnseﬁeae&emtaroamscr i bes
t he codi ng.sequence en trans- t he
codi ngdjlglélgtﬁ" ce CBIP ﬁgo F?d @hd'éeﬁﬂors F%d;&gl SEUEYS ?‘8“‘6’856?}3#‘%? @Pé}théncoded
- by t Ipesqnt)nhmgon sm:qm@mte sed%&nd&&ielﬁbumbﬂat ifs; 3° ttd"tﬁmheby‘lmc hﬂmlpﬁgouﬁnatndnmtal I its
gra n ajiati.ons re e rel ations
Dot wil g RO @0HrBED b BRIKE bt Bins R R bk orsh R necepsigic ng
pr ot diitiete tra‘nsmummquvﬂamt(cqt&bk apevedackgtonmd. | Within tg ipoiioter sbq@unp:ewiila)mfdlw and
hono £ speci n,

e 3 R bh HELDR ol Gl Bl Elon BOSEHEE ok SPio MRt B P encoct ng
genedy prhtainéinsl'mq demges ﬂqmmsogpyqumsm@btedxﬂeefdr tbybmchm af RlNAgh:lmg:see of _
sequence i' H:? ng&c%cc 1@‘%9£rqh9¢%h¥%" Ltq'gmgcgfx onal (fe F&?ﬁ& nglI cmltroiir éﬁcel nall its

gr amat i cal refers egree o Of COr'r espondence
bet weeall wher BN& rebimgrase transeriiss shei qédlseqmmemtmﬁﬂpmm;chss thiam tramyeRNAOr  may -

. hot lﬁlc(ﬁfv‘ﬁf tﬁgp(ﬁingzsgcgén&lcontams introns) and translated into the protein encoded by the coding
sequence.:

As used herein, the term "homologous" in all its grammatical forms and spelling variations refers
to the relationship between proteins that possess a "common evolutionary origin," including proteins
from superfamilies (e.g., the immunoglobulin superfamily) and homologous proteins from different
species (e.g., myosin light chain, etc.) (Reeck et al., 1987, Cell 50:667). Such proteins (and their
encoding genes) have sequence homology, as reflected by their high degree of sequence similarity.

Accordingly, the term "sequence similarity" in all its grammatical forms refers to the degree of

identity or correspondence between nucleic acid or amino acid sequences of proteins that may or may not



share a common evol utionary origin (see Reeck et al., d$2perimberRBver, in
commopn usage and in the instant application, the term "honol ogous," when
modi fied with an adverb such as "highly," may refer to sequence sinmlarity
and not a comon evol utionary origin. In a specific enbodi ment, two DNA
sequences are "substantially honol ogous" or "substantially simlar" when
at | east about 50% (preferably at | east about 75% and nost preferably at

| eastshADPYSmAch QJ’olutlgéu@ oiidin tsb@R&l:’l@Ltea@t .!"18% MRLER: Qﬁy %{'ﬁﬁ& %fzfng%jthl Lengt h. of

t he DNA sequences. Sequences t hat are’ Ssubstanti al ous can be
i dentifstapiapplisptions the dgrmn bom%@osséw@nwélﬁeéwwgarsqdmbmmu ag'tighlyvermeny reforatd | abl e in

sequ%aﬁgmgg,ma@@q}@notng,ﬁrgonae@gwng?oﬂ lm/brl di zati on experinent under, for
exanpl e, stringent conditions as defrned for that particular system

Def i ni ng &pbinspifis emeodimast v PHAisenvercontit {'jubtiantiplly haimolegens" erjsubstantially of t he
art. saARr" vhe at ledYBBb&RIS0S, (FrkfeRbly at ﬁé&pg‘tﬁut DAL A5 ﬂ'gferaF/ | Breask abgptj dor or > supra,

Nucl eic Acid Hybridization, supra. "anti sense nucl éi ¢ acl
sequénéd obiheryelrEides matsh pHatthg éef@eﬁybn@h@ﬁttmrB}NMequn@ceseﬁgmencsequateme

Ant i %@'Qﬁ@ndﬂycﬂoﬁlofog@iﬂ Qﬁ S@-me&ﬁieﬂ"iﬂdd&rﬁ) i Vhe” &Lk Cus: dﬂg&g oRGare

expression_of the pepti de enco the sense stran Transcri pti onal
and @raialle irseeieage de% ﬁ? |or §'c—?q'i9§ﬁ€‘@§Y‘H}d€awxm§wmaméqf5f0wqmén@mgens uch as

pr oMgéfitfons &rﬁ%ﬁﬁ@%ﬁhattpﬁﬁlmlﬂayﬁﬁ D&t tabﬁoﬂrlal@%bﬁmtlo@éogxlhgﬁ il Qfini +he
EXpYESS| on of a cod I Ng sequence In a ﬁ In eu aryOtl CcC ce

pol y 2 ofitheost st sMé‘i“é“saﬁfl Akt ﬁ»aPN{“‘ﬁi‘éE“EoV olsohé b sumsesciusteicedeid A

'si gmﬁrbncﬁﬁﬂu,g@@,ea is included at the beginning of the coding sequence of a
protein t . exp ressed on the surface of a cell. This sequence encodes a
si gnal 89 dé“seﬁ-et“é?ﬁfﬁ%ff’ {57 fequenan i pusleotidss thakistopamlementay taiihe sese t he

host sa;eedcet QAritis@iss hedtad @cilid1CanPRd URERE iddRn rddufitd BF Block HRNSbR&RRI dmsi gnal
einto refer to this sort of signal sequence.

sequence"” s usge rSr

Tr an&PHRRE: oet‘fc%df‘gm ¢ ¥B¥EMYes can be found associated with a variety of

pr ot ei ns m‘ﬂh:ccviﬁtxdnﬁl gidk@dnyladoasl aatlol Picqlendey QfL DNAARGIAGY s@{l&eﬂ&sfﬁ&ghé onal in
of organi s ion' means a_nucleic acid sequence

ohi CReEETs Sihatielgrmatairs auf b ifs Tarhabi oo Fpvaie ot FnestERE @ s A

- 1 eguhest odlly I @dirgoticroals, pms&ddudﬁtlsrquﬁl%@&&d&mmmlyﬁschfba&d;lrs&ﬂukdéesf esponsi ble for

expr essi ng 1g9 rtlcular n cﬁk iaﬁ \‘,:\'jﬁl&éf Io ous region) or rmay include

sequences’ of g dr 1 F&Felht "6F §i F “%P e°§ Bh 8798t CPBP PEIGIR &8585 ng

di ffexmsedpmdhesunﬁceowf acaetin mgsmtdieﬁdccen@ﬂataamml peptille NetemliRd @ithe kRGEkON) . | N

part| se n be .sequ otjc qr viral genes or

deri %Méﬁugﬁgg‘é‘”\%ﬁ%ﬁ 650 C?CIP tfaé'flgcag g éd Uﬁﬁ p"faing?f’aﬁ‘f“ $%Bene in a

specsfanencdris ped -hepivde fefa tordumvert ofisighal scqwnca riblmsiolminen mgnal BeEqiencd3GuiC bdd| €

"MaNN§dund Eé@&kﬂte%t\ﬂ{h% Jag Qﬁotklgé: {auge to %lgl!agjo{lg an fpr{k% eé: ?it are bfte%ﬁ%ég ce Si gn al

sites, pronoters, ranscri ptiona T 0ROSE
sequé’rh?éstympf:wg@l%ct the pol ypeptide into the secr et ory pat hways of the

'-_t arget cek i{eguﬁaﬁjy Q&BPDL@J@ a n&&ews?o% &H\Rﬁge \31981 regulates the expression of a second
nucleic acid sequence. A regulatory region may include sequences which are naturally responsible for
. expressing a particular nucleic acid (a homologous region) or may include sequences of a different origin
which are responsible for expressing different proteins or even synthetic proteins (a heterologous region).
In particular, the sequences can be sequences of eukaryotic or viral genes or derived sequences which
stimulate or repress transcription of a gene in a specific or non-specific manner and in an inducible or .
non-inducible manner. Regulatory regions include originé of replication, RNA splice sites, promoters,
enhancers, transcriptional termination sequences, signal sequences which direct the polypeptide into the

secretory pathways of the target cell, and promoters.



12 A regul atory region froma "heterol ogous source" islaSemsguiteca2@dBy regi on
which is not naturally associated with the expressed nucleic acid.

I ncl uded anong the heterol ogous regul atory regions are regulatory regions
froma different species, regulatqgsy regions froma different gene, hybrid
regul atory sequences, and regul atory sequences which do not occur in
nature, but which are designed by one having ordinary skill in the art.

" Het er ol ogodgutatddNeegioRffdiSa & ReidabbpolOouftat W@Jc%Matb@qggtl&duﬂléh & R6 xﬁﬁJrJIIy or in a
chronmosomal site of the cell. Preferably, the heterol ogous DNA | ncludes a
gene *FEPRIFY It e Frereesed pucleiqagid| dginded praenenthe heterplogpus regtilatosy regionsare

I NS eféguftbrPlegdnd A58 h ATreRINASR G RBEIStoHTE O&WQ HlffelQNAger lhSGH ﬁ%ulﬁorg

insertion of a vector in a chromosone. Pref erably, vector .targéets a
specisfqugnces, prdgpgdatara feausnees yhigh da apfgicen inmatyre émlqha*fq ‘EPFB“CF‘CW onphavingj c
hOFYD|0leﬁHySskﬂﬁ§Qﬁiahnatl on, the vector wll contain sufficiently |ong

regi ons of honol ogy to sequences of the chronbsone to allow conplenmentary

bi ndi ng an'detfralegy Eoﬁ’%i‘%ﬁs DY A gotpaeelly loctedsin theeelb ior Braivhtsmesomadpigeal 1 egi ons

of  liyBell.oRY eraBIR théic@dISfousiDNA GRNude a g%ﬁélfé?é”gﬁﬁo ?He@l]i arity, may increase the:-
efficiency of honol ogous . reconbi natjon, dg)tlde" is a polyneric

conmpound %W?@éﬁfcmm%wm ‘ditersyto t'i‘en‘R%“’&rﬁfr?OfO%E“ N $7qpeRes into ARRtES aci ds

have. nmnfoabdlawmgnme\ebah vEdtdr Uk b WhBinoddni3: @réteiahly, th et getds klsténf@r e
cl asshrtol ed |Gto sevenlo%rou n t he basis of the side chain R

al i plfaPmesomaisite fpr-homol OYsZFC8) H’é“‘lﬁ‘hrf oh sPeeifif thamploprys éFCPfVEfP‘BB??'I the, V‘{CEH"-I) group,
(3) willecontiai susfictany am{gl P@oﬁyloffuron@to@yr& deensek 6T th€ NAtdRoseRN ki ialblg an
acidic qr amd rou S|de ai ns containing a basic group, (6) side
e eGP FinHge 40 degiapiics Pl G voaAt e fhepEmneme. amondhr S o i n

Whi C hoinblegys iafle grehrai Begreds foﬂﬁﬁﬁiedc@ sinfRAGIA9 ind@éa8d) fhe e‘fﬁ@@kyw%m@ﬁgm t he

inverrlécloog R ef erably conprises at | east about 14 amino acids. A "protein"
is a poﬁ“ypepfll de which plays a structural or functional role in a living

cel . A "wdipblypeptidedfis apgphypepinpaad eompisal dicovaleatlpike@iainG @idresidiagnent ,

derlv t - which.is derlved froma pol ypeptide or protein and
A%h %fdﬁggvgﬁlfgg’wng&ﬁmr%ls%ﬂ oél cal property of the polypeptide or

- protel n. Different vHriants of the polypeptide or protein may exist in
nature. These variafts may be allelic variations characterized by
~differences in the MelOOH de sequences of the structural gene coding for
the protein, or may | nvol ve differential splicing or post-translational
nodi fication. The skNHped arti san can produce variants having single or
mul tiple ami no acid 12 Septenber 2003 '

Amino acids are classified into seven groups on the basis of the side chain R: (1) aliphatic side chains,
(2) side chains containing a hydroxylic (OH) group, (3) side chains containing sulfur atoms, (4) side
chains containing an acidic or amide group, (5) side chains containing a basic group, (6) side chains
containing an aromatic ring, and (7) proline, an imino acid in which the side chain is fused to the amino
group. A polypeptide of the invention preferably comprises at least about 14 amino acids. |

A “protein” is a polypeptide which plays a structural or functional role in a living cell.

A “variant” of a polypeptide or protein is any analogue, fragment, derivative, or mutant which is
derived from a polypeptide or protein and which retains at least one biological property of the
polypeptide or protein. Different variants of the polypeptide or protein may exist in nature. These
variants may be allelic variations characterized by differcnccs in the nucleotide sequences of the
structural gene coding for the protein, or may involve differential splicing or post-translational

modification. The skilled artisan can produce variants having single or multiple amino acid



13 substitutions, deletions, additions, or replacenentd? Sthieber2803 ants may
include, inter alia: (a) variants in which one or nore am no acid residues
are substituted with conservative or non-conservative amno acids, (b)
variants in which one or nore am g acids are added to the polypeptlde or
protein, (c) variants 1in which one or nore of the amno acids includes a
substituent group, and (d) variants in which the polypeptide or proteinis
f Useguﬁéﬁtﬁtkbn@'dgﬁzmrs RBOLYREREAR AR BRse AT RAyIHTdR; inttP ' ial @Pﬂ?l'aﬂyﬁls for
obtai ning these variants, including genetic (suppreSS|ons del et ons,

mut atHhishone ex mote, amipppiid Fsiduesrpte subABAA Mt CPREIATGLAS Fon-genserkatyardming per sons
havi 'agdsofbc)1 'vzﬁﬁflt\( iroWhibH odedr AR aﬂ{’uﬁo acfds \‘{1@: 'd@e'atto ak pI)l_t)Fe {1&\/& mdté?rp (c)%ﬁ';n?sr ably
conprises at |east about 14 am no acid Such arlelié vari ations,

anal dyebish ot ergnerA LS ! thed-evriwmdsv@céudemtsalrwslentawpnﬁdu (®) vastentg s which thel udi ng
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nndlflca ion forns resul derivatives of the polypeptide wiich retain
any G6btainige thase I"B‘@ﬂ"&"aI‘“Cb‘fitﬂpd’v‘t‘?%s(swfﬁtsﬁ@spé?lglt?éfatm'dém% Hésy), ghemicdlngndnded t o
be i ReAykEReiMniqhésNart RfowLORRrsEHs Habihg of dMBNIKIOR- the brt. h\e‘}aaarglo@q@%e%&t ei n”
refers to a proteln not naturally produced in the cell. Two amno acid
sequ@rrisdlyromprises pdeaghpbpuy L f emime Atitogous” or substantlally simlar" when

greater t{rafcrRhMelic 40%iofhs, tdABlogUdk NBagthlls defivatibde Rfutd] and® 'mddiRAGSES, t han
60% are simlar (functi onal |y identical). Prefer ably, the simlar or

honoIM5lging 2karatizn BBYAplicipg émnﬁ Pvdedtewtl‘aq RogriFRBsation]; m@*ﬁ%@ﬁn fognsplite, t he
GCG ﬁr@ﬂ%tiv@s%f@lé%%@ﬁdﬁdﬂ&pmtaﬁ’{aﬂg b MEBE@&I prdpErtibd 6 tl@g@yﬁ%h@-%‘?’ aé€r si on

7, Madison, Wsconsin) pileup program The term "correspondi ng
herel“}ﬁcnti?fltf’é?E‘F'“‘Eed“é'ihmtpeaﬁ“RPrOfﬁbsrﬂBY"d‘@%s sequences, whether the exact

position hs hbt%lb@dnﬁ@l-ot@x{ ldfeisfteagmeufﬁdamtﬁ[bmyml@wh&etcalvml ch the
red. A nuc|eic, aci d or am no aci d sequence

S|nllar|t or honnaggy Tﬂﬁ
al i gnment W&?mi“}?c‘l‘ qg?i’éﬁsegre t@ntigfly homgjogpust op "sub Ao hegf ers to
t he %&q&eﬁhﬂeﬂﬁumm’/ﬁéﬂthyamﬁiﬂdmﬂoiretﬂbﬁtlcﬂu 1o @featagthad sa%lareamum (Rfdidndlgsi dues

nucl eQt i e es Encqdi ng Akt 3 Prot The present .inyention
ont R0 STeB G P, HUR B SRHEORI S FYrot o0 SN g e i, T
- pol ypmntpledmcocﬂcm NGeneivseQopmuter Groay, Wddigm Mdnubll fot @ROEOG Packap@t Hersadnl ¥,
OCCURF | wg%gpm:nss leu3mand any human Akt 3-specific antigenic fragnents
‘ther &6f QI RUFBPIOE ™A £ 3" refers to Akt3 pol ypeptide, and " akt 3"
ref ers toThke tgrarfeoresspanding ga"AekﬁsBd podiy papfet Beimikao or Hohﬁlogwsrsﬂﬁl&lcesf whétRerpr esent
|nveq;|o tid abl e of

i BeRR e, © kb o R0 R B Sl R e R i RERY o fonba
Cys- @emsu@dn ASeucleAs peiCyps a@ing- dvil seh@medChlyenAem- haypinkipde bpases. Ofhug tBealleshanti al |y

sim l"&)'i‘rcs’&)gnd%'?gng'erg}g%rto %Q Qélugn%e similarity, and not thé numbering of the amino acid residues o

nucleotide bases. '

Genes Encoding Akt3 Proteins

The present invention contemplates isolation of a gene encoding a human Akt3 protein or
polypeptide of the invention, including a full length, or naturally occurring form of Akt3, and any human
Akt3-specific antigenic fragments thereof. As used herein, “Akt3” refers to Akt3 polypeptide, and
“akt3” refers to a gene encoding Akt3 polypeptide. For the purpose of the present invention, the term
Akt3 denotes any protein or polypeptide capable of inhibiting apoptosis, and which comprises the
sequence Cys-GIn-Gln-Ser-Asp-Cys-Gly-Met-Leu-Gly-Asn-Trp-Lys-Lys, or a substantially similar

is used



sequence. Preferably, the sequence 12 September 2003

Cys-A n-d n-Ser-Asp-Cys-d y- Met - Leu- 3 y- Asn- Tr p- Lys-Lys, or substantially

simlar sequence, occurs at the Gtermnus of the Akt3 protein. Preferably,

t he novel Akt3 according to the |nvent| on conprises an am no acid sequence

as shown in SEQID NO 2. A prefelrred nucl eic acid according to the

invention encodes an amno acid sequence as shown in SEQ | D NO 2. I\/bre
ref er abl el c aci d d n SEQ

Ko e EriEal g bt CyEBIPORAEEA SRR LA N R EpaRe ik PE . aci o

encoohuba}pnaalh(wmllarﬁdqnenper otarsrat the C- tpmxgqsepﬁlbdka poptin.onal |y under the control

of region ng | SEINe nmal i an ce i nvention

al so rel a’fp eré}%? tWy’vt]iejc %’re‘s%%tgn E)org’m%l ¥ p’ﬁ mveuc ereract near%%od?cﬁ(g S?qﬁencﬁkf

pr ot eshowiin $EQ peiet 2dey pzafcded maleumwdjazzeordtfng ttdwebs énvant®h en@decindanios aoxmct ors

for the Ray ation tica jons ntended for
sur gi c%‘feg 188 ﬁ"e?g eut Ic rea%rﬁlgre{cr&?ym e cucr'rca?f“lo(r:om i e Sebqo‘a‘fe aft al so

rel atd;gxctedneﬂnglmldl@rlnaceutl cal conposition conprising a vector, such as a
viral vect i, d ln.acco nce with the
pr esen ] n[€ éxﬁ s%ggct%ﬁﬂlg?'nvgntl%nab(f tes rtr(g‘?nogcﬁe(tjted; %L%{;:le %ltgl gﬁ%oplnﬁnlnove {&E@ roth SF ogy,

m cr aivlypkwigy,, optiordlly exlenthe memtol DINAgibecienmigfing Sts\wikpridsion ithmagkalian cofls. The art .

Such t
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Q i gareraeaytical eorgpasitine somprisive 3, veQall, suchds amu\)ector\l@ecll elnecle!\e peld el efingd zat i on
[ B. D.pbiwres & S.J. Higgins eds. (1985)]; Transcription And Translation

[ B D Hames & S.J. Higgins, eds. (1984)] Animal Cell Culture [RI.
Freshney, legccqrdaggp)yjth thaywesknf jinvertiomethere rmvdbEﬁrzrylﬂﬁﬂsl fongntionat es@ccul(arlgse)]
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al . (eds.) Current Protocols in Mlecul ar Biology, John Wley & Sons,

I nc. qRlenad fulx ighelierturii See Mgy Famprnelonkntsdheh dfmatipniolseuleDRATing ard be

- isol amgmfas)omﬁw sséw& E@mon mgst)lc“om SHriny ﬁaf&ﬂ%aﬂ%ﬁe&%d%?n A2B3C
library. Genera ds for obtaining an akt3 gene are we nown’ in the

T Yot ST o Sod 9V Slmago dkPeenia Azprasgovolvas s I

Accor(rn& M OGigver asayw@su m}gm@@de&ndeqs;ﬂmsba(hi ¥ GeedS 89848 M lelcNErid WS bRditaeiak | d
source for the nolecular cloning of akt 3 gene. The DNA may_ be obtai ned

by stlBrldfres ot igens e 61785 rT’f’Hé”Pé’f’t‘ Af‘i’ Sfﬁ"ﬁff“méHD Bimes & S Higginana

"1'i breas.y(1984)laRdimr e@zecaﬁahy RS R&halyhed (igrf]sem BrrkdBied c&zrsaJrMhmrzﬁMr[ﬁct from
tiss ev I’eSSI 0 r ot ei eart ancr eas
and. Sere Sl Hethtel dRiaceif iias rh bl Ers «af &% el perie®On: g

| evel Gurekt PropedlsaiMilecalar Biolog), Jolhwﬂdyeim&ﬁhn&ymkoey s, by C1PNAdC:‘ oni ng,h or.
by the Ionlng t her rifie romthe
d e sired ¢ Ig r(:§é\godlr%0.¥ldg]X\§Wgenf?1 AZ(fﬁ%%c 1sola?e'd Om any source,

particularly from a human cDNA or genomic library. General methods for obtaining an akt3 gene are

. well known in the art, as described above (see, e.g., Sambrook et al., 1989, supra).

Accordingly, any animal cell potentially can serve as the nucleic acid source for the molecular
cloning of a akt3 gene. The DNA may be obtained by standard procedures known in the art from cloned
DNA (e.g., a DNA "library"), and preferably is obtained from a cDNA library prepared from tissues with
high level expression of the protein (e.g., heart, pancreas .and skeletal muscle cDNA, since these are the
cells that evidence high levels of expression of Akt3), by chemical synthesis, by cDNA cloning, or by the
cloning of genomic DNA, or fragments thereof, purified from the desired cell (See, for example,



15 Sambrook et al., 1989, supra; Gover, DM (ed.), 198=cpmher@08hi ng: A
Practical Approach, MRL Press, Ltd., Oxford, UK Vol. I, Il). dones
derived fromgenom c DNA nay contain regulatory and intron DNA regions in
addition to coding regions; clonessderived fromcDNA will not contain
intron sequences. \Whatever the source, the gene should be nolecularly
cloned into a suitable vector for propagation of the gene. Once the DNA

frag rm%sooﬁreealgeﬂ@@sr @L,%l G1bd&nbl1vt |8, ln@és Pnd &ﬁmﬁlgew ﬁra&.c%pi nﬁg;ﬂh&f ways.
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Hogness, 1975, Proc. U. hose DNA fragnents
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such Mnmdidﬁediuehdeaf ARDB PovteacCisdisslespd®@aed. Thus, the presence of the gene may be detected
res
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- spl i cixagple \mNAad:wr&s, oaDAlAogienes svhidh ﬂﬁmd\,satect\ﬂ%aspre;ierHm&spéantﬂaeelbdiademwlon t hat
have t?ﬂeu same or I Vit nd honol ogs
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anal ogglhbmhmmadgdl alcédxctpﬁorameb@hatnm rprdtéwnsaﬁghetmf maf3L o hitigedi¢ prapereied aON. Such

o i rR R0 9 UG AR UNRR, 1R OOIDAAR R ey olgpiag aRBA O
substﬂaﬂtw gdnergted jagaidshan mqmeespccaﬁc fon harmsrpAthsuch entoitidn rheninind dvél @quenvent i ve or
-anal i ta tig e | e of exhibiting one or nore
func??ygncg Ggﬁégﬁq\ﬁsﬁ)ﬁgi b§' Iés}gtc[i g't%}el)('jASV\rnl T'ﬁ L§§J?“g$ | ength, wld-type Akt3 of the
i nvent i on.Thalpregend dnventionjalse yelatah tobgenps tbes-,aPNs) endoding @ﬂd@d?ang:tmupliﬁm aci d

S CQURAGR:, RaichARd bdrithe DSE APl A 3hie &riBhoRERN iihBridndl

?_l‘p Ehagﬁvg hl'g
funct|ona Yy qU|va ent nol ecules. Pre erirvatives are
activity as Akt3, and homologs thereof from other species. The productlon and use of derivatives and

. analogs related to Akt3 are within the scope of the present invention. Such variants, analogs, derivatives
and homologs should retain the sequence Cys-Gln-Gln-Ser-Asp-Cys-Gly-Met-Leu-Gly-Asn-Trp-Lys-
Lys, or a substantially similar sequence. In a specific embodiment, the derivative or analog is
functionally active, i.e., capable of exhibiting one or more functional activities associated with a full-
length, wild-type Akt3 of the invention.

Akt3 derivatives can be made by altering encoding nucleic acid sequences by substitutions,

additions or deletions that provide for functionally equivalent molecules. Preferably, derivatives are



12 Septenmber 2003 16 made that have enhanced or increadgdeptebdri2o0s!
activity relative to native Akt3. Due to the degeneracy of nucleotide

codi ng sequences, other DNA sequences which encode substantially the same
am no acid sequence as a akt3 gene, including an am no acid sequence that
contains a single amno acid vari ahqt may be used in the practice of the
present invention. These include but are not limted to allelic genes,
honDI sequences conpri sing

B, HED Rk ) 3050 SRER R BN B8 b %ene “subst it ut i on of

d| f f erent lzedotle ctebaltracsenf:mub&otidcecoslagee@mcﬂs) oftet beme&q@hneesvu/}gdsﬂdéhchbet _

sequ lLent ch n erjvatives
of 't Rl e GRS B8 o A Bope a1 S R e o
pri mEoytaingd siggle mn@iaoyéwemmeay t&lusedan tlp@rdch@fofthh@re@fml n@erdion. drl&aquﬂﬁuke or a
Akt 3 I ed .se yence in ction UI val ent
ani nobqg%%gl l?‘é[lg?e utgghggegac e ?m(fkfﬁ BY6Y ?“r’ré's"lﬂﬁﬁép i taﬂﬁg| ﬂ“ctl‘??é‘ges féeéﬁ

r es ulcompgingrellzor pori®ey ovfattktl/ananwmdm @c lterauysthe 'subtsutmtnm d?@iffeeeﬁambgs thane or ]
nor e ] he se uenc stifute anot her,
ani ncfﬂégg?g' Q&edarﬂlﬁﬂﬁq fesig 'W]I&'IH‘"% e ts%ﬁem?i §ngaa sI‘l?le'ht ?"gﬁ'af‘&e”gﬁ% %al ent,

r esulAkithderivatives ef thfemfcr@sbm achiti¢, (bnt arSudztsltniltedlltce%oﬁ@conamlmnmmpxaﬁird amirtohihn t he
sequ fmﬁ}i 59 whi ch e
amqn(;ed@lggf elbaglnori)gllt %g%h@g)r?gJoQ%ad%E{H%ﬁcer@ 3S?r9tfe1(1 lpc UCF n&haﬁtﬁre )seqénl;ﬁcﬁsomam ds

i ncl uehichafupgtiopadly qqe'udmémmcsm@mdn@ 8r¢/alllhsmeted [f'DTOﬂCSldlEﬁ withenthe skquencee,

tr yptr&mﬁﬂ?maa'?:gns'gg%meqmr{aedmdp\gmmna\c'FQISexgtg D aolnglhxj l'gorggrﬁ MBLdis re%xd withinUct ur es
are phenyl al ani ne ec? tyros he neu

i ncl defesegenesi car be sibptityied by progenamiao aqiy of @imiar potayryowhlnhe actaspafungiond, and
gl ut Qaﬁlment T@kﬁltlﬂ@ %l i kﬂ/eﬁl Mteﬁfﬁ@ﬁ g§ﬁhsﬁ@é§ (ﬁ)an qmldﬁoacﬁcilgﬂéls g %L(ﬁgt%e %a b@l ne,

| ysine and histirdine. The negati vel arged (aci 0 acl ds i ncl ude
as parstipedfEqntiothsianegibais ffthe cleed @ whislcthe arine eqidibdlangs Bar|ekarmm ttt;eaoemct ed to
af f eGhydAPRMIGNImiA®D| R AbALBhhe AfudRe eLOREE, RYI; n%ok)\l kyﬁ%&r
el ectrophoresis, or isoelectric point. Particul arl stl tutions
are: PPphanagd Thgthjonipry \AmRigo \gils FORRIBIAG taFRmatia TiRESIELIFtISS @rpap@eeylnhxyn@e -

- mai Ntegptogidn, and tfebdind OThe Sullar HBray | hﬁﬁxo‘é@x@§ ﬂncﬁll?i& ElyElh@tscffhenﬁl%Hny SRR, ge may
be maintained; = - Ser for Thr such that a free - can be rmai ntyal ned; and - ‘

Q n FBPSiksHPAREF #gutaming. cthe pegfivelychareerb(basio) aminp ﬁ@és inglpderpsgining, dysine
‘substahd hiftid@Rs Wgﬁiv&? chgeld idciaRs) WmRd abids lﬁélmtakﬁamc Qi@ BnPghtiRicaGh dspht h @

articul ar preferable operty. For exa Cys may be introduced a
Bot e ﬁf ‘?‘%ﬂ"“%%l”ém* bsrexpreted g 4t ‘F E?&‘ aBPﬁffa’g Eglewlitfnvel h‘tﬁtdﬁ‘é*fm'@é’y Pplyméarwd«yg%e _
i nt I’Qduﬁ@ﬁoradis &lﬁlﬁl’ef:msﬂ&:ﬁtﬂ y "catalytic" site (i.e., H's can act as an acid

or base ,,g '.ib common am no acid in bi ochem cal catalysis). Pro
may be in?? ‘Hiféléf(?r %‘ggﬁ SHEYONS e harticularly planar structure, which
i nduc &gs foBAfgundigice versa sechiliaba pasilive clGitdetaly BE Maintained;

- Glu for Asp and vice versa such that a negative charge may be maintained;
- Ser for Thr such that a free -OH can be maintained; and
. - GIn for Asn such that a free CONH> can be maintained.

Amino acid substitutions may also be introduced to substitute an amino acid with a particularly
preferable property. For example, a Cys may be introduced a potential site for disulfide bridges with
another Cys. A His may be introduced as a particularly "catalytic" site (i.e,, His can act as an acid or
base and is the most common amino acid in biochemical catalysis). Pro may be introduced because of its
particularly planar structure, which induces B-turns in the protein's structure.

The genes encoding Akt3 derivatives and analogs of the invention can be produced by various '

ral 'am no acids -



The genes encodi ng Akt 3 derivatives and anal ogs of the li2rBepteinbar2008n be
produced by various 12 Septenber 2003 17 net hods known in the art. The
mani pul ati ons which result in their production can occur at the gene or
protein level. For exanple, the clﬁned Akt 3 gene sequence can be nodified
by any of nunerous strategies kno in the art (Sanbrook et al., 1989,
supra). The sequence can be cleaved at appropriate sites with restriction

endonuc e urth enz i.C di.fication if desired,
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der i vEechnplogy: Reingiples grdtopljeatiowsifar DNMﬂphf@a"quHAEghclepégSm\@mﬂq%@hamr into a
cl onig)gp.6egbpr can, for exanple, be acconplished by ligating the DNA
fragment into a cloning vector which has conpl ementary cohesive termni.
However, e fdﬁé“ﬁeéd?t"p‘ls‘gﬁﬁ‘h%ea? ¢anthsabe inseried inte;n apgropdateiClening Yegigrremlargene DNA
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. the DNA fragment into a cloning vector which has complementary cohesive termini. However, if the

complementary restriction sites used to fragment the DNA are not present in the cloning vector, the ends

of the DNA molecules may be enzymatically modified. Alternatively, any site desired may be produced

by ligating nucleotide sequences (linkers) onto the DNA termini; these ligated linkers may comprise

specific chemically synthesized oligonucleotides cncbding ‘restriction endonuclease recognition

sequences. Recombinant molecules can be introduced into host cells via transformation, transfection,

infection, electroporation, ¢tc., so that many copies of the gene sequence are generated. Preferably, the



sequences. Reconbi nant nol ecul es can be introduced i nt a2lseptembe&l2bss vi a
transformation, transfection, infection, electroporation, etc., so that
many copi es of the gene sequence are generated. Preferably, the 12

Sept enber 2003 18 cl oned gene is c%ntained on a shuttle vector plasmd,

whi ch provides for expansion in a cloning cell, e.g., E. coli, and facile
purification for subsequent insertion into an appropriate expression cel
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Akt 3 protein of the jnvention, or functional fragnent, derivative, chinmeric

constiic ¥irso e gan ¥CERiat HiRe BAENOViRES $R) cRtsele sl AYsicis oifsetodratithy vinsf e

i nt egfaand,ms)Oim&sz@gamﬂlh @gchSﬁthea%maiamgrﬁQsQrmu&@t brOBacte}if -tatMfSme & SR, any
of a nunmber of anplificati on systens nmay be used to achieve. high |evels

of stbab‘F@Pa%ﬂﬁeD’é&m‘aég‘éq IBHA (msesmad o okheeepistsion elpopufs ofyasiogs)varyTipdiegel | i nt o

whi ¢ hstredphsr 26 GpdeifRams. meﬁl@mg e,@mw hest-RQtok BR:tAVGhIRLE A iode PG AMIMBG KL 3 s
culture cul ture nmedi um under conditions that

CAIn an appr(?gnla e
pr ovi Yikebledpanseppyonand gapslaon “tBV‘ay btsedtel 1. Any of the methods previously
descri bed A escomibifant AKEr pro®in &If thOMWRerdtiongorefhdiohd) tiRigRett! adivadre, V@GEhee MYy be

USEd to,.constr essj on vec s containing a gene._consjsting of
: appr OB?strcht or ana'dog there(ﬁr may be expresse& c omosomalg', l{er 9ntegra ion of the coding sequ%nce

by recombination. In this regard, any of a number of amplification systems may be used to achieve high

. levels of stable gene expression (See Sambrook et al., 1989, supra).

The cell into which the recombinant vector comprising the nucleic acid encoding Akt3 is
cultured in an appropriate cell culture medium under conditions that provide for expression of Akt3 by
the cell. Any of the methods previously described for the insertion of DNA fragments into a cloning
vector may be used to construct expression vectors containing a gene consisting of appropriate
transcriptional/translational control signals and the protein coding sequences. These methods may

include in vitro recombinant DNA and synthetic techniques and in vivo recombination (genetic



transcriptional/translational control signals and the p2@é¢gémibesoding
sequences. These nethods may include in vitro reconbi nant DNA and
synt hetic techniques and in vivo reconbination (genetic 12 Septenber 2003
19 reconbination). A nucleic aci q encodi ng an Akt3 pol ypeptide may be
operably |inked and controlled by any regul atory region, i.e.,
pronot er/ enhancer el enment known in the art, but these regul atory el enents
nmust ?lg BH‘[@@}' onal in the host target tumor sel ected for expression. The
regufa ory regions may conprise a promoter region for functional
t r anscr i ptimnpleicrpcidhmcdigmt ancalktB polypseptidd maybe aparablyi inked hiduaineadlled' byadnyt he gene
I cifies S| na r rm nation f transcription
and ?ﬁ%‘g %‘hgﬁ@?gf p@hﬁ%@@& R 7lemetnﬁlé"soévg el {ehﬁé‘ﬁtbsuttcgsﬁsfgut a'ﬁ’erg‘?(f?? ssi on
cass bt fuactidRalgnntitechost tarpetttumenyseloged) e dxpressivtn e Ty regdandry iregioas tiap nomprsk ude bot h
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SeqURAGSTFenRhits cGl @éf?teip? 8bn Yidfl genes. For exanple, it may be pronoter
sequences derive romt he genone of the cell which it is desired to
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Virus llﬁﬁ gia%[%x Mﬁ&%\éhe;su ?r&gcgé}qnw natu?axlgqgﬁglgibg tlo %g .’e;t(prc(:)sigllor(l) ]pts gxc tivating
or r avpldicacht |t rwoﬁﬁem ér:t?mcﬁr hesee@iwne sslmal Inpaitingarait may bs pemee siqfidncesmf
Pr AQRRRBR or R E5S. P &EAAL AP Raf BEpGHOR: RLAMAL Bhfve A A gdib i be th'Vbr eover,
when the nucleic acid does not con?aln not er sequences,
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ubi qyindsOsh RS 5&9&%@(12(1% &d, Mtﬁ%ome\ghlﬂﬁ%' 8 RoBE §drtbmal WRK! 'Imddnlo’ﬂt @Eedi ate
filanment pronpters (e desmn, néurofilaments, keratin, AP)
t her BIOBYtET @ay bp gopifigd By é#%t"{né)f getivamrRorn rygjéatorf:lsqqreencwa@rt sefueRqes Pblowmg a
ti ssuaueRREiIE bpridoriiMhedxrelfondenolAE hdd GF AV HORLES ahdth® ﬁfﬁé}tﬁox@b’éﬁvﬁw&a I's),
prompters which are preferentially activated in dividing cells, pronoters

whi ¢ Fieprdeieanid dogs npt eqnfaig promoterseguences tigpgyi by isgitedone receptor, retinoic acid
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cyt onegal ovi rus iate-early, retroviral LTR netallothionein,
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- Tet 1 aempdukit @erle@Bthaldre tb.& ' MDRAY D TFOR Aact&r00i, AlsQleSpith fridhbtit (P RAS are
descri bed i.n WD 96/ 01313 US 5, 168, 062 and_ 5 385 839, the contents of

whi ¢ RrOmPteT jith smpoth musele ol PramAtrs, whigh é’f‘?c'é‘efc%‘f"ély geiefed; indinding el essi on
of Alsfotho@rsOWRicH réspyndd® @ Odtindulils| @@, DiferdiB Yhoprh QA DieBploR NRARKE facid SleGdpRRY,  KNOWN

£ B e 36 LA SR ot ol LRk e LIRS fost
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- US 5,168,062 and 5,385,839, the contents of which are incorporated herein by reference. | |
More specifically, expression of Akt3 protein may be controlled by any promeoter/enhancer
element known in the art, but these regulatory elements must be functional in the host selected for
expression. Promoters which may be used to control gene expression include, but are not limited to, the
SV40 early promoter region (Benoist and Chambon, 1981, Nature 290:304-310), the promoter contained
in the 3’ long terminal repeat of Rous sarcoma virus (Yamamoto, et al., 1980, Cell 22:787-797), the
herpes thymidine kinase promoter (Wagner et al., 1981, Proc. Natl. Acad. Sci. U.S.A. 78:1441-1445), the
regulatory sequences of the metallothionein gene (Brinster et al., 1982, Nature 296:39-42); prokaryotic



inthe 3 long termnal repeat of Rous sarcoma virus (Yasepeheer 2663 al .,
1980, Cell 22:787-797), the herpes thym di ne ki nase pronoter (Wagner et
al ., 1981, Proc. Natl. Acad. Sci. U S. A 78:1441-1445), the reqgulatory
sequences of the netall ot hionei nn%gne (Brinster et al., 1982, Nature

296: 39-42); prokaryotic 12 Septe r 2003 20 expression vectors such as the
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-1 n an.expression vector can be detected
& J%propnate restnc?on end%nucleases and e) expression of inserted sequences. In the first

approach, the nucleic acids can be amplified by PCR to provide for detection of the amplified product.
In the second approach, the presence of a foreign gene inserted in an expression vector can be detected -
by nucleic acid hybridization using probes comprising sequences that are homologous to an inserted
marker gene. In the third approach, the recombinant vector/host system can be identified and selected
based upon the presence or absence of certain "selection marker" gene functions (e.g., P-galactosidase

activity, thymidine kinase activity, resistance to antibiotics, transformation phenotype, occlusion body



by nucl eic acid hybridization using probes conprising dé§eeipses 200kt are
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reconbi nant vector/host system can be identified and sel ected based upon
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Hi ndldifferert oedding feintes), p&n36M-(tBemHi reloining esise |3Qé33$mpalﬂ9rcl9malpmf iof P‘dﬁtcﬁlﬂm and

_ initiation codon; Invitrogen(195)), and pBlueBacHisA, B, C (three different reading frames, with

BamH1, Bglll, Pstl, Ncol, and HindllI cloning site, an N-terminal peptide for ProBond purification, and
blue/white recombinant screening of plaques; Invitrogen (220)) can be used. |

Mammalian expression vectors contemplated for use in the invention include vectors with
inducible promoters, such as the dihydrofolate reductase (DHFR) promoter, e.g., any expression vector
with a DHFR expression vector, or a DHFR/methotrexate co-amplification vector, such as pED (Psil,

Sall, Sbal, Smal, and EcoRI cloning site, with the vector expressing both the cloned gene and DHFR; see
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(DHFR) pronoter, e.g., any expres%on vector wth a DHFR expression
vector, or a DHFR/ et hot r exat e co- anplification vector, such as pED (Pstl,
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L BB, 990g DA BF T FARcad, BORLSTIET 1099 22N, COHERRE L

synt lpttiesed/methionion swh@xmnef @amplifieation vertqy] subh ecpBR# (Miadillo Apalsbredl, Sgl,pEE14
(Hin b S t he
vect G PR Ao st et B BChor SRR bluafioR U bl g © 10

anot Iﬁbme@ﬂrbbdaméwt ¢smizdingot, @rvettthathatohmeexe egisapi sm#noexrplleegmtrdmfmpdrem cont rol

Not | et RV e e 4R W EP G Bt S, ARAC ok S Sl BT Bl R0
Sar cdal dorings siteo rgnshiering Raks Repe V(rRSVOILngRympmb Repeat (RS GRD pypoioter,
sel €§ ?’Qxlnﬁ{{ﬁ%[egtgvl %xrllgl], Er{vgx%gé}nzlp@?gﬁ n‘fﬁa&m" Xho?fNo Ni?gﬂ%mdlﬁ‘lqwe[ th?l

Hi ndl Ing &rte, cons’tltutlve hundn
cyt omgéﬂvdwlonms sifen @Mst)tuﬁlmmmamowﬂoymgéh@wvhyw@maﬂy gene| lvgtoariycie mar ker ;

I nvi tsélQo@a%@marl&VEIE ﬁ éég}‘LMEE’zV ﬁ%ﬂ’ot Jf"ﬁ?i%lfl' NoDNhdL, 5 f/?fhﬁ)JmHl% nkng sami 1

cloning site, e met i'onein Ia géne pronoter, hygromnycin
sel edndugible mﬁhalkleﬂnonm\llat S@Qem?motprE%rom(iBarﬁPlecta%@larkeNoiﬂVszqnbl| nREPENhel |
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§

| nvi tspleriably) marséq Stteampd R?BM?&P‘F%fﬁbléx‘ﬁ? PsBoph reaist pet slersd Rys entgrokinases
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te,
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Si t e CXPFRésion Neptass (e Kawimaps 198h s«rrgMpp s qeeifipg todhe rnvewptl includg byt argzagfng |

Bam‘"lumtétl)&l pscrm@dnur Siaihg site IR and @I 481B60ND, | pMIbOINISAY ssaat Qlﬂl T\l&rl Baalf, 3- gal
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. cleaved with enterokinase; Invitrogen), to mention just two, can be employed according to the invention.
Once a particular recombinant DNA molecule is identiﬁcd and isolated, several methods known
in the art may be used to propagate it. Once a suitabie host system and growth conditions are
established, recombinant expression vectors can be propagated and prepared in quantity. As previously
explained, the expression vectors which can be used include, but are not limited to, the following vectors
or their derivatives: human or animal viruses such as vaccinia virus or adenovirus; insect viruses such as

baculovirus; yeast vectors; bacteriophage vectors (e.g., lambda), and plasmid and cosmid DNA vectors, '
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Antibodies to Akt3
According to the invention, an Akt3 polypeptide produced recombinantly or by chemical
. synthesis, and fragments or other derivatives or analogs thereof, including fusion proteins, may be used
as an antigen or immunogen to generate antibodies. Preferably, the antibodies specifically bind human
Akt3, but do not bind other forms of Akt. More preferably, the antibodies recognize an epitope within a
peptide having the sequence Cys-Gln-Gln-Ser-Asp-Cys-Gly-Met-Leu-Gly-Asn-Trp-Lys-Lys, or a.
substantially similar sequence. |
A molecule is "antigenic" when it is capable of specifically interacting with an antigen

recognition molecule of the immune system, such as an immunoglobulin (antibody) or T cell antigen
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. secondary antibody is labeled. Many means are known in the art for detecting binding in an:
immunoassay and are within the scope of the present invention. For example, to select antibodies which
recognize a specific epitope of an Akt3 polypeptide, one may assay generated hybridomas for a product:
which binds to an Akt3 polypeptide fragment containing such epitope. A preferred fragment comprises
the sequence Cys-Gln-Gln-Ser-Asp-Cys—Gly-Met—Leu-Gly-Asn-Trp-Lys-Lys. For selection of an
antibody specific to an Akt3 polypcptidé from a particular species of animal, one can select on the basis

of positive binding with Akt3 polypeptide expressed by or isolated from cells of that species of animal.
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be an effective treatment for other disease states involving cell death via apoptosis, including, but not

. limited to, Alzheimer’s disease, liver degeneration and osteoarthritis.

The nucleic acids of the invention, where appropriate incorporated in vectors, and the
pharmaceutical compositions containing them, may be used for the treatment of many pathologies. They
may be used for the transfer and expression of genes in vivo in any type of tissue, especially the heart.
The treatment can, moreover, be targeted in accordance With the pathology to be treated (transfer to a
particular tissue can, in particular, be determined by the choice of a vector, and expression by the choice

of a particular promoter). The nucleic acids or vectors of the invention are advantageously used for the
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~ known to a-person skilled in the art. These techniques include the total removal, substitution (by other
. sequences, in particular by the inserted nucleic acid), partial deletion or addition of one or more bases to
an essential (for replication) region. Such techniques may be performed in vitro (on the isolated DNA)
or in situ, using the techniques of genetic manipulation or by treatment with mutagenic agents.
Preferably, the replication defective virus retains the sequences of its genome which are necessary for

encapsulating the viral particles.
DNA viral vectors include an attenuated or defective DNA virus, such as but not limited to

herpes simplex virus (HSV), papillomavirus, Epstein Barr virus (EBV), adenovirus, adeno-associated
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Adenovirus vectors
In a preferred embodiment, the vector is an adenovirus vector. Adenoviruses are eukaryotic
DNA viruses that can be modified to efficiently deliver a nucleic acid of the invention to a variety of cell
types. Various serotypes of adenovirus exist. Of these sérotypes, preference is given, within the scope
of the present invention, to using type 2 or type 5 human adenoviruses (Ad 2 or Ad 5) or adenoviruses of

animal origin (see W094/26914). Those adenoviruses of animal origin which can be used within the
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honolragmbmation between an adenovirus and a plasmid which carries, inter alia, the DNA sequence of

interest. The homologous recombination is effected following cotransfection of the adenovirus and
plasmid into an appropriate cell line. The cell line which is employed should preferably (i) be
. transformable by the said elements, and (ii) contain the sequences which are able to complement the part
of the genome of the replication defective adenovirus, preferably in integrated form in order to avoid the
risks of recombination. Examples of cell lines which may be used are the human embryonic kidney cell
line 293 (Graham et al., J. Gen. Virol. 36 (1977) 59) which contains the left-hand portion of the genome
of an Ad5 adenovirus (12%) integrated into its genome, and cell lines which are able to complement the
El and E4 functions, as described in applications W094/26914 and W(Q95/02697. Recombinant

~adenoviruses are recovered and purified using standard molecular biological techniques, which are well
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flanked by two ITRs from an AAV. Such a plasmid can be used as it is for transferring the nucleic acid
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Retrovirus vectors

In another embodiment the gene can be introduced in a retroviral vector, e.g., as described in
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having or Cﬂegg\%%l %&orJ ca.h e tcnr%traétéd to function as infections particles or to undergo a single

round of transfection. In the former case, the virus is modified to retain all of its genes except for those
responsible for oncogenic transformation properties, and to express the heterologous gene. Non-
. infectious viral vectors are prepared to destroy the viral packaging signal, but retain the structural genes
required to packagé the co-introduced virus engineered to contain the heterologous gene and the
packaging signals. Thus, the viral particles that are produced are not capable of producing additional
virus.
Targeted gene delivery is described in International Patent Publication WO 95/28494, published
October 1995.
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It is also possible to introduce the vector in vivo as a naked DNA plasmid (see U.S. Patents
5,693,622, 5,589,466 and 5,580,859). Naked DNA vectors for gene therapy can be introduced into the
desired host cells by methods known in the art, e.g., transfection, electroporation, microinjection,

_ transduction, cell fusion, DEAE dextran, calcium phosphate precipitation, use of a gene gun, or use of a
DNA vector transporter [see, e.g., Wu et al., J. Biol. Chem. 267:963-967 (1992); Wu and Wu, J. Biol.
Chem. 263:14621-14624 (1988); Hartmut et al., Canadian Patent Application No. 2,012,311, filed March
15, 1990; Williams et al., Proc. Natl. Acad. Sci. USA 88:2726-2730 (1991)]. Receptor-mediated DNA
delivery approaches can also be used [Curiel et al., Hum. .Gene Ther. 3:147-154 (1992); Wu and Wu, J.
Biol. Chem. 262:4429-4432 (1987)]. Preferred naked DNA vectors include pCOR plasmids having a

conditional origin of replication (see W(097/10343), and minicircle plasmids lacking an origin of
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injection, and also including, but is not limited to, intra-arteriole, intramuscular, intradermal,

. subcutaneous, intraperitoneal, intraventricular, and intracranial administration. The administration of the .
composition may introduced by injection directly into the site to be treated, in particular, into the heart.
The preferred route of administration to the heart is by direct injection into the heart (US Pat.
5,693,622). The heart can be imaged using any of the techniques available in the art, such as magnetic
resonance imaging or computer-assisted tomography, and the therapeutic composition administered by
stereotactic injection, for example. Administration to the heart can also occur through the use of a

catheter (US Pat. 5,851,521).
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be adm ni stered by nasal or oral adm nistration. A constant su‘?p y of the
1
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dose pt teallily deRriftiR&Eac difE lolsthRdatPpooll RLHES pﬁ@ﬂé@lgg kHo€e SERIRN GfiSe érp a subject) at
t he necessary intervals, e.qg., daily, ever hours, etc. These
: ofganism in whom administration of a biological matenal within the scope of the invention is

administered is preferably a human, but can be any animal. Thus, as can be readily appreciated by one of

. ordinary skill in the art, the methods and pharmaceutical compositions_of the present invention are
particularly suited to administration to any animal, particularly a mammal, and including, but by no -
means limited to, domestic animals, such as feline or canine subjects, farm animals, such as but not
limited to bovine, equine, caprine, ovine, and porcine subjects, wild animals (whether in the wild or in a
zoological garden), research animals, such as mice, rats, rabbits, goats, sheep, pigs, dogs, cats, etc., avian

. species, such as chickens, turkeys, songbirds, etc., i.e., for veterinary medical use.
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t he wei ght, age, and sex of the subject, and other criteria, which can be
readily determ ned according to standard good nedical practice by those of
skill in the art. An organismin wom admi ni stration of a bi ol ogi cal
material within the scope of the invention is admnistered is preferably a
human, buf can be any animal. Thus, as can be readily appreciated by one of
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Akt 3 Rrotects cells fromapoptosis. Therefore, agonists of Akt3 which
enhance 1 re abili ty to inhibit apoptosis wll be expected to inprove its
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Any screening tec nown I n e art can De usSed to screen
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humane, Skt d (AR (&P Blutiol q&?n AicREHTESY OB & ankAﬂfi]%gonﬁlt:-K‘?% th? 's!)lﬁtm can be

transfected wt ﬁsa nucl el ¢ aci d encodi ng a marker géene, such
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presence of nore a-gal positive cells relative to control cells not

exposed t OThe REPseng davention penieplaes serPensaF emtll Brleele tigradpprelisend anales and Akt 3

agoni @imiésNas A ds@&tens ®r Hﬁthﬁpllgan@qﬂét%ﬂﬁeib ¥nd deBRzP6RRRGRze Akt HSBoPFaR!
positive cells relative to control cells not exposed to the test solution.

i's arF*PRBIE.CIurR progpcts fibrargscap e gcrgined, ysipg pssavs i difolaveation ferimplecuies that

sol UtdgBfize or antagonize Akt3 activity.
Knowledge of the primary sequence of Akt3, and the similarity of that sequence with proteins of
known function, can provide an initial clue as the inhibitors or antagonists of the protein. Identification
- and screening of antagonists is further facilitated by determining structural features of the protein, e.g.,
using X-ray crystallography, neutron diffraction, nuclear magnetic resonance spectrometry, and other
techniques for structure determination. These techniques provide for the rational design or identification
of agonists and antagonists.

Another approach uses recombinant bacteriophage to produce large libraries. Using the "phage'



The present invention contenplates screens for small nobegplgbédgands or

| i gand anal ogs and mmcs, as well as screens for natural |igands that
bind to and agoni ze or antagonize Akt3 in vivo. For exanple, natural
products libraries can be screened _using assays of the invention for

nol ecul es that agonize or antagon?&e Akt 3 activity. Know edge of the
primary sequence of Akt3, and the simlarity of that sequence wth proteins
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identified with a two-color assay.

Other labels for use in the invention include colored latex beads, magnetic beads, fluorescent
labels (e.g., fluorescene isothiocyanate (FITC), phycoerythrin (PE), Texas red (TR), rhodamine, free or
chelated lanthanide series salts, especially Eu3*, to name a few fluorophores), chemiluminescent
molecules, radio-isotopes, or magnetic resonance imaging labels. Two color assays may be performed
with two or more colored latex beads, or fluorophores that emit at different wavelengths. Labeled may
be detected visually or by mechanical/optical means. Mechanical/optical means include fluorescence

activated sorting, i.e., analogous to FACS, and micromanipulator removal means.
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ligands may be identified with a3wo-color assay. Other labels for use in
the i nvention include col ored | atex beads, magnetic beads, fluorescent
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colorinetric staining wusing silver, gold, coonassie blue, or

am do-schwartz, to nention a few techni ques; isotopic labeling, e.g., wth
[ 32P|EXxMBEB®0osphat e, [1251], [1311]; fluorescent or chem | um nescent tags;
and inmmunol ogi cal detection with | abel ed anti body or specific binding
partner of a marker. The present invention may be better understood by

r ef erGenereal eclarbidlodyitephniggesnon- | i miti ng Exanpl es, which are provided as
exenpl ary | eral, nol ec ni ques
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Har bqioid- 8k afafoy, N.Y., 1982; (2nd Ed. 1989); Ausubel F.M. et al. (eds), "Current Protocols in
Molecular Biology", John Wiley & Sons, New York, 1987].

Conventional cloning vehicles include pBR322 and pUC type plasmids and phages of the M13
. series. These may be obtained commercially (Bethesda Research Laboratories).

For ligation, DNA fragments may be separated according to their size by agarose or acrylamide
gel electrophoresis, extracted with phenol or with a phenol/chloroform mixture, precipitated with ethanol
and then incubated in the presence of phage T4 DNA ligase (Biolabs) according to the supplier's
recommendations.

The filling in of 5' protruding ends may be performed with the Klenow fragment of E. coli DNA
polymerase-l (Biolabé) according to the supplier's specifications. The destruction of 3' protruding ends is
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Example 1.1: c¢DNA library screening for Akt3

A data base search revealed that one human cDNA clone contains a stretch of human cDNA

sequence that is homologous to, but different from human Aktl and Akt2. To isolate the full length

coding sequence of this previously unknown human Akt isoform (herein named human Akt3), a human

heart cDNA library was screened with cDNA probe corfesponding to the 5’-UTR and coding region for

the N-terminal human Akt3. ' . |

A human cDNA clone (ID# 479072) was purchased (Genome System Inc.). One fragment of this

DNA, which covers part of the 5’-UTR (untranslated region) and part of the 5’-coding sequence of

human Akt3, was amplified by polymerase chain reaction (PCR) using the following primers: AKT3-

5’UTR-F3 (5* TCC AAA CCC TAA AGC TGA TAT CAC 3’; SEQID NO:3) and AKT3-C-R1 (5’ CCT

GGA TAG CTT CTG TCC ATT C 3’; SEQ ID NO:4). A cDNA probe was labeled with [0-p32]dCTP

using a Random Primer DNA labeling kit (Boerhinger Mannheim) according to the manufacture’s

instructions. The. probe was purified using a Bio-Rad chromatography spin column according to the



the N-term nal human Akt3. A human cDNA clone (ID# 47997 8)pMas-Bhchased
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prinmers: AKT3- 5 UTR-F3 (5 TcC AAA CCC TAA AGC TGA TAT CAC 3'; SEQ ID
NO 3) and AKT3-C-Rl1 (5 CCT GGA TAG CTT CTG TCC ATT C 3'; SEQID NG 4). A
cDNAr%(rSloge was | abeled with [a-p32]dCTP using a Random Primer DNA | abeling
kit (‘EOBPHPNGET " MEAPMei ) according to the manufacture's instructions.
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127). . - _ ri S{. .0 e human
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t he Hovagrecitkaegensdeehowa imMSEQ IDINO:2.atlignmkntf dhechueat dkidssegieosarwitmthErgure | A, -

AT 9B N eqi¥ned 1 8hdWATRF S | 9 Akt2 is

shown in Fi nchr_e I. B. Iﬁ%%n?ﬁ%mgﬁg%m% Eunts‘ o@%e?gq%lﬂlgw&tt@ga%ﬁ%f‘z, and

t her éMktkand dk@iigghpwn indigurndhol ogy between Akt2 and Aktl or Akt2 at the

Cterm nU%ﬁHm&tl}f?Aﬂi@'i@&Uh&Shat laRe1RRE Wk&l;'!n@rtherg ol s?g%iﬁc;nzt h8AbIDL, @e%gﬁ N the

.G terminal portion of human Akt-3 are different fromthose present in
humarfkidand @ Akt2at the C-terminus of the molecules. In particular, the last 14 amino acids in the C-

terminal portion of human Akt-3 are different from those present in human Aktl and Akt2.
Significantly, Ser473 in the C-terminus of Aktl is critical for its regulation (Stokeo et al. 1997, Stephens
et al. 1998). Upon growth factor stimulation, the activity of PI3K is activated. The product of PI3K,
. Ptdns(3,4,5)-P binds Aktl, resulting in translocation of Aktl from the cytoplasm to a location proximal
to the inner cytoplasmic membrane, where it is phosphorylated at threonine residue 308 and serine 473
(Downward, 1998). Phosphorylation of these residues are critical for the activation of Aktl. A recently
identified protein kinase, PDK1, is responsible for phosphorylation of Thr308. However, the kinase(s)
which phosphorylates Ser473 has not yet been identified (Stokeo et al. 1997, Stephens et al. 1998).
Human Akt3 lacks Ser473 indicating a different phosphorylation pattern and, therefore, different
regulation of Akt3 activity. '



Significantly, Ser473 in the Gterm nus of Aktl is critbgahehiOdr 206
regul ation (Stokeo et al. 1997, Stephens et at. 1998). Upon growth factor
stinmulation, the activity of P13K is activated. The product of P13K,
Pt dl ns( 3, 4, 5)-P binds Aktl, resulting in translocation of Aktl fromthe
cytoplasmto a |ocation proximl 4lo the inner cytoplasmc nenbrane, where
it is phosphorylated at threonine residue 308 and serine 473 (Downward,
1998). Phosphoryl ation of these residues are critical for the activation of
Aktl. Arecently identified protein kinase, PDKI, is responsible for
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Ser 473 hajﬁg get been identified (Stokeo et al 997, Stephens et al.
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Determ nation of Akt3 tissue distribution by
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abe ehri accor di to t manuf acture' s
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i nst f(2%39GHN. OG%SDQ) & rhg;imtdndxemmnsg(ﬂolrmhutw foh eqeti rWafsﬂ)eﬁqeamdz hied W Rdvasiidghe at 68C
for r b dIZ han, washed two ti nes
in S(J)s Eﬁﬁozn&q % g?(g@éSDgI %géé%éﬁ Ma‘f""? f?i?tf e‘?ﬁ?gf‘%t llf%i(’t(“?f)e’??f’ﬁ?ﬁl‘ce’é"%r each
was h)X-ray Hidm overhightit 080°Gva Thevessidsdieinonstraie lthat ARG i2 uliQyitheelB&Eresddd 1UGDR; at 50C

for 3Qmnidk RviSPexnfld&lob bl ot, was exposed to Kodak X-ray film
over nl%ght at CXB Thoeyg?iegu hﬁgﬁ%ﬁurfrate that Akt3 is ubiquitously

expressed, with the hi ghest | evel of expression observed in the heart

(P oushmpl o YA ARSI il A1 3 expressi on pl asm ds The

activity of P13Kis induced upon serumor growth factor stimulation.
Act i vat ed Thel agtivity gh§BK¢ is m@w%mn RE®mPor gubwvib Hfadserndisautatort. hActAla!eB’l-Bm()rral n of

Akt | corvad PISQQU 65, WARK i)ﬁ)@@t%lt Mggoﬂip A}(.I\Jl(tl aE\é %Fﬁc%s?tgg &?nsf?) l 1‘?)‘1? t he

cytoplasm ¢ nenbrane ( Downwar essl wher e
phos IS‘HE‘r‘W extendpsarie t}&db’tovbffeld mWne(DWW@% Stlesgiost abt19%6), whkBOAkt, is St ephens

et a|phosgl'9)9ﬁated Ahtactf\)dt%@ ﬂ.lrtthgr b lﬂﬁ(ln&{olkéeté{ ﬁtl éd% n S?e?ﬁgdg& 195 é fﬁs f OI’ .

-menbr ane | ocal i zation) at e N-term nus | eads ocali'Zation of
the MFrmyRstylation sgqyencerdf “sSfﬁéf?b P&Wérahe@aqleﬁmkat tilﬁsNe@msm te@dﬂ tyslembamot | ve

( Kul iid¢aledhtichl of thelQIW)nkt Afehel Thi meﬁlﬁra@epBPJté?!sAﬁ 15 @QHGGE'veRNac}{@J KR e? Sl' muli .
' 1997), and inhibits apoptosis induced by various stimuli.
This example describes the construction of an expression plasmid for activated Akt3. First two
- partial cDNA clones (clone #1 and clone #9, described above) were fused to obtain-a full length AKT3
coding sequence. A DNA comprising the human Src myristylation sequence was fused to the N-terminus
of the full length Akt3 sequence. An HA-tag sequence was fused to the C-terminus of the full length
Akt3 sequence (for detection of expression). The sequence for this chimeric MyrAkt3HA was placed

under the control of a CMV promoter. ‘The complete construct is called CMV6-MyrAkt3HA (Figure
2A).



Thi s exanpl e describes the construction of an expressi on fhesbitobor
activated Akt3. First two partial cDNAcl ones (clone #1 and cl one #9,
descri bed above) were fused to obtain a full |ength AKT3 codi ng sequence.
A DNA conprising the human Src rryr%?tyl ation sequence was fused to the
N-termnus of the full |ength Akt3 sequence. An HA-tag sequence was fused

to the CGtermnus of the full length Akt3 sequence (for detection of
expreﬁ%,gﬂgﬂ e for this chineric MyrAkt3HAwas placed under the
control % pr om)[tﬂ@r The conpl ete construct is called CW6- Myr Akt 3HA
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1/ ApaP st dyraKT MA -166P S PR GHEDRE WrGMﬁT@AGGﬁk@AE&W G§Tdequence
of I\&GMMTwasmt e@AEﬁR LptiGicd 6od- sub %ﬁcﬁéaﬁtaiﬁpme hdifgCOR 1
sites of the v The prinmers used reactlon Wer e:

CWV6- ?SRH%&%‘{“YE Cog (in Ex‘ﬁ &TP%EOA@EWWWW*%@RAM@M@AQQIOMG@CC AAG
- GAT (hE BaGKC 10062 t sites; of JEDNAI. Ngoal)omgaﬁ(ﬂ)mlﬁtyr M&Tl:ﬁ&a'i’heRchﬁlg se&t@% GA TTC

TTA was verified
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AGC AAC AAG AGC AAG CCC AAG GAT GCC AGC CAG - 3%; SEQ ID NO:9), and CMV6-
AKT3cat-R (5" - CCG GAA TTC TTA GGC GTA GTC GGG GAC GTC - 3'; SEQ ID NO:10). The

plasmid was verified by sequencing.

Example 2.2: Expression of Human AKT3
This example describes the expression of human AKT3 in tissue culture. HEK293 cells and
- COS-7 cells were maintained in DME media supplemented with 10% fetal bovine serum (FBS). Cells
were grown in 37°C, 5%C0 incubator.
The plasmid CMV6-[MyrAkt3HA] was transiently transfected into HEK293 cells. As a control,
HEK293 cells were transfected with the CMV6 vector. One day prior to either transfection, cells were
split tq a density of 0.2x106/Cm2. Transfections were carried out using LipofectAmine (Gibco BRL)
according to the manufacture’s instruction. Briefly, DNA was mixed in DME media (without serum or

antibiotics). LipofectAmine was added (DNA:LipofectAmine =lmg : 4ml). After brief mixing, the



COS-7 cells were naintained in DME media suppl emented yd §clfpdpfsal bovine
serum (FBS). Cells were grown in 37C, 5%Q2 incubator. The plasm d

CWG6- [ Myr Akt 3HA] was transiently transfected into HEK293 cells. As a
control, HEK293 cells were transfected with the CW6 vector. One day prior
to either transfection, cells weré split to a density of 0.2x106/ CnR.
Transfections were carried out using Li pof ectAm ne (G bco BRL) accordl ng
to the manufacture's instruction. Brief
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Count:ngeﬁachme Kinase activity present in CMV6[MyrAkt3HA] transfected samples was 20 times

higher than that present in cells transfected with the control vector CMV6, which is similar to the

. background level observed for this assay (Figure 2B).

To test the expression of MyrAkt3HA in transfected cells, lysates prepared from transfected cells

were subjected to immunobloting with anti-HA antibodies. Cell lysates were prepared as described

above, and electrophoresed on SDS polyacrylamide gels. Proteins were transferred to nitrocellulose

membranes, which was then treated with blocking solutibn (1xPBS, 0.2% Tween 20, 5% non-fat dry

milk) overnight at 4°C. Membranes were incubated with mouse monoclonal anti-HA antibodies (1:500

dilution in blocking solution) for 3 hours at room temperature. After washing three times with blocking
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which is simlar to the background |evel observed for this assay (Figure
2B). To test the expression of MyrAkt3HA in transfected cells, |ysates
prepared fromtransfected cells were subjected to i munobloting with
anti-HA antibodies. Cell |ysates Wére prepared as described above, and
el ectrophoresed on SDS pol yacryl am de gels. Proteins were transferred to
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band cisieyMyaAktBIRA T B&uItS inZ@nchibnal Mo alkitilyHA, data not shown) is present in
CW6- [ Myr Akt 3HA] transfected sanples, but not in CW6 transfected sanples
(negative control). Taken together, these data denonstrate that
t r anEkafple 3CLILE of Hidvan ASKT Akt 3HA] results in functional Akt activity.
Exanpl e 3: O oning of Hunan ASKI This exanpl e describes the cloning of a
nucl eic acid encodi ng hunman ASKI protein. A full Iength cDNA clone of ASKI -
- was obt ai Tigs elaynpieodeseivetie alohing®i ahmalsit aelﬂ)NAcophggemiri hgRr proteibhea milpbe  used

for in afr tofCIoe 237 e
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as d i ned t he codi se nce of ASKI!
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and bRguct GALURRGE Al shBRBd AR the Bﬁxmmués of iR Agfn}ﬁ;s'%h L ped cell

.death Overexpression of apoptosis stinmulating kinase | (ASK! s to
apopP'é%"i"é Qg@gmatqugﬁ[ﬁ\l!@ Hﬁri} 16FL), was verified by sequencing. Ichijo et al. (1997) also

describes the cloning and the sequence of human ASKI1.
Example 4: Inhibition of ASK1-induced cell death

Overexpreséion of apoptosis stimulating kinase 1 (ASK1) leads to apoptotic cell death (Ichijo et
al. 1997). This example demonstrates that expression of human Akt3 inhibits cell death induced by
ASK1. A CMV-B-gal plasmid was cotransfected into human embryonic kidney HEK293 cells with the
expression plasmid for ASK1 (pCDNA3-HA-ASKIFL), either alone or in combination with the
expression plasmid for Akt3 (CMV6-MyrAkt3HA). Two days after transfection, cells were stained for -

galactosidase activity according to the following protocol. Cells were washed three times with 1xPBS
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cell death induced by ASKI. A CW-0-gal plasmd was cotransfected into
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plasmd for Akt3 (CW6-MrAkt3HA).” Two days after transfection, cells were
stained for [3- gal actosidase activity according to the follow ng protocol.
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t ar g@Ropiotic cqlidqat rf\dgpemofu E@Ela‘é‘ﬁ@bt otic pathway(s). It has reported
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(Ckubo et al. 19 98%1 Akt 3 may_ al so act biting the kinase activity
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i nvept,i n to those descri erein ecome apparent to
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SCOpqncf%]::d, tvrz}.relouasprggd?ﬁic%gongl (%I tm:S invention in addition to those described herein will become

apparent to those skilled in the art from the foregoing description and the accompanying figures. Such

. modifications are intended to fall within the scope of the appended 6laims.
It is further to be understood that all base sizes or amino acid sizes, and all molecular weight or
molecular-mass values, given for nucleic acids or polypeptides are approximate, and are provided for

description.
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sequence %[%n@npacg/zﬂlon SEfrotbA RintdB. GendBlod78UnGl7ys Asn- Tr p- Lys-Lys, or *a
subst anti al simlar sequence, wherein the nucleic acid has a property

sel echtekee etrﬁl 119871 Bra!l golf qphosphatidylipggifolykd, Hfffphesphasiingle 58YAie PLRE*Ehai n

reacti on (RBeRB.Ysing vanelseaenucl eotide prinmer pair derived fromSEQ ID
NGO 5 and B. it hybridizes under strln ent conditions with a

SEQ I D NO 6
nucl eT*t?"’&E'Fﬁ%rﬁ‘rﬁrl?? rﬁj‘sf’o'i‘s"ﬁtf@F'éBf Pifeinsitrentat?sl a1 &Hfcted in SEQ ID NO 1
.C. it -encodes a pol ypeptide conprising an 'am no acid sequence selected from
t he group




consisting of SEQ ID NGO 2,. splice variants thereof, ang salikiiber Soosar i ant s
thereof; D.' it encodes a poI ypeptide which specifi cal ly binds to an

anti body generated against an epitope wthin a peptide having the sequence
Cys-A n-d n-Ser-Asp- Cys-G3 y- Met - Leud4dd y- Asn- Trp- Lys-Lys, or a
substantially simlar sequence. 2. The isolated nucleic acid according to
claim1, wherein the human Akt3 protein conprises an anm no acid sequence
as depicted in SEQID NO 2. 3. The isolated nucleic acid according to claim
1, conprising the sequence depictedyHpEQ ID NO. 1. 4. The isol ated

nucl eic acid according to claim1, % n the oligonucl eofide prinmer pair
is SEQ IDNGCS: 5 and 6. 5. The isolated nucleic acid accordi ng to claiml,
furthey co IS ne n tld r he

nucl o & aci 3 ERaad ol PARER B RALIAAR B HBERE o M T

nucl ei ¢ aci %brmp@ydﬁthbteLe@Kﬁy—msxiTrpf-wstﬂyerorcaoatrlmtansalt)gsmnlaeqqqteﬂ@ewﬁaeﬂdi ng a
nmyristylati u r |S|n the nucleic acid according
to claim1. tﬂgmﬁfﬁh a%ﬂich% lr)m%%gsgl t“% frdf Follo g wherein the nucleic acid
encodi ng a Auftean N(stl@)hﬁpd)b)ewawmesase dparraactlmeWRasmgﬁnaﬂigdvatide ariime)pairessi on
control sequepgs, Fﬁﬁ( BnEJ. human Akt 3 in an expression
conpet ent host Cg{i’f:ﬁﬂ‘&ﬁb'.}ﬁg«%ggé or ccorgi ng to claim8 selected fromthe
group consiBt ithybridizea nndrnprinashteronditéons with p hupdaid agidRiMprisihgcmicleotidemeluencei 1 al
vector. 10. Tgsed}gg%q{sg%ﬁyﬁgllng to claim9, which is a plasm d DNA

nol ecul e. 12 Septenber 03 49 11. The vector according to claim9, which
is aviral Gedt w0®élaemlmptfdecﬂwrwnsnzg po @rineosvyd sqaienge oélectedefrom\the geup . -
adenovi rus, adaRRaASTABRDAD.Y/pitE valbalsRES Y'aﬁ&’:ﬁll@ﬂﬁ a virus. 12. A-
host cell transfeét ed Wlbth th eseec?’or according tc al mg&&{ 13. A host =
cel | transfRcitencadpsapolynertide whish speeifiealld ibings todnemt@p«iln @neratdd agninet akl@BttOpceI |
according to %ﬁnmp@&ldéﬁﬁ\%?gttﬁgseﬁﬁcqs@ éﬂ%lg-mpﬁ)er%ﬂgy§@)gﬁ Ol eu1PAGH S -
cell, a yeast_ cell, and manmal i an cel A mét hod for produci g a
human Akt3 pr H%Fﬁ’ﬁfd‘rﬁﬁ?%f‘ﬂb'SIm'laéﬁﬂqt‘W? ng the host cell of claim12 in

culturg Wemm&maﬂ{ucﬁﬁrhdldtdcéﬁ?@n@wmlﬁlt i, Rller®N REELR S S ptjaﬂfﬁad%mprlses afkt 3;
-and - isolating duman Akt 3 rotelnfromthe cul ture.

ammo acid sequence as deplcted in SEQ ID N

3. The isolated nucleic acid according to claim 1, comprising the sequence depicted in SEQ ID NO.
1. |

4, The isolated nucleic acid according to claim 1, wherein the oligonucleotide primer pair ié SEQ
ID NOS: § and 6.

5. The isolated nucleic acid according to claim 1, further comprising a sequence encoding a

polypeptide tag, whereby the nucleic acid encodes a chimeric tagged Akt3 protein.

6. The isolated nucleic acid according to claim 1, further comprising a sequence encoding a
myristylation sequence.
7. A vector comprising the nucleic acid according to claim 1. .
8. The vector according to claim 7, wherein the nucleic acid encoding a human Akt3 protein is

operatively associé,tcd with an expression control sequence permitting expression of human Akt3
in an expression competent host cell.

9. The vector according to claim 8 selected from the group consisting of an RNA molecule, a
plasmid DNA molecule, and a viral vector.

10. The vector according to claim 9, which is a plasmid DNA molecule.



16. An.isolated human Akt3 protein conprising the sequqd®eptember 2003

Cys-d n-d n-Ser-Asp-Cys-Gd y-Met - Leu-A y-Asn-Trp-Lys-Lys, or a
substantially simlar sequence, wherein the protein has a property
selected fromthe following: A it is encoded by the nucleic acid of claim
1; B. it conprises an am no acid seguence as depicted in SEQ ID NO 2,
splice variants thereof, or allelic variants thereof; and C it
specifically binds to an anti body generated agai nst an epitope within a
pepti dg. haviyGedihteaccct @l B@B8m 9, which is a viral vector selected from the group consisting of

Cys-d n-d n- Ser - AS‘%F Cys- A y- Met - Leu- d y- Asn- Trp-Lys-Lys, or a substantially
similar sed&EEdsa OVWS"PH@OIa%F%tF‘éH“’ﬁrWF Hirysf and [Vacimargrugonpr i si ng an
amno gci d £RAVEMNGAnAsted ihGleBdctbihesdrihd {8 c1d¥P72. 18. The isolated human
Akt3 protein according to claim16, further conprising a tag sequence. 19.
The i sbtat e%lh%H?PHrﬁfaN&CSedﬁf‘@t“&"I‘?Ct&fcaéﬁﬂf‘éﬂ‘&@ dagm@| ai m 18, further conprising a
nyri styd atifg nost ca%%@ﬁ to ohdim le‘gcl&'&td'iﬂ)@tmhggIBﬁI_;ptEdngﬁm(é%WBﬁééri@gceilhipyeﬁﬁquence
Cys-d n-d n- Ser - Asp- Met - Leu- @ y- Asn-Trp-Lys-L or

subst ant i al%l agiima'ama'sa@cfain and is a fragment of human Akt3 protein,
wher ei {5, t hea fkihdd Qp%@dcmgaq,ﬁmgn %@Bﬁéﬁccﬁﬁhnﬁé ed fromthe followng: A it
is encoded by the nucleic acid of claiml1l; B. it conprises an am no acid
sequenc@iturng trdgstac f ¢lpmdRdn piuNongdiv Bidee eondisiphspermaitting expsession gf human| e j ¢
variants th,g&gaqﬁd and C. |t specifically binds to an anti body generated
agai nst an epitope within ept| de having the sequence ,

Cys- G riseigtise a“ﬁ@ﬁ”f??‘"@‘}?‘ pullee- @ y- Asn- Tr p- Lys- Lys, or a substantial ly

12 Sept@nbesn #01R3d hdndil Aktd ProtcheEbigitisiag u%lseqlﬂéh& QRLGISS- sern%grsoyﬁl@umcal aim
20, consi stl n essentl aIIy of the sequence Cys-Ad n-d n-Ser

Cys- G y- Metkeelyéry TRdys Ty ory & spirbntipllyapimilpn pgumre Yhesgidtt ngr &8¥ 2 22
An-anti bodyprmhp&l@&eﬁbﬁltﬁ@follwlbg nds a human Akt 3 protein of claim16. 23.

The antibody of ‘claim 22 which specifically recognizes an epitope within
apeptide h |H¢9€‘Lﬂﬁ Q@;@éa%&c acid ?clalmf _

Cys-G n.-Am- Eebmﬁﬁsﬁ&@a&ﬂﬁ gc:dl\&ctuehaaus Hpyctadsin SEQ 1P INGE2, Isylsce vadantsTth@edtdri body
of claim 23 W%"ﬁh i S ‘? Y % . 25. A nmethod of inhibiting cell death
conpri si ng adAiif $¢&P ﬁﬁef’ i e cell a nucleic acid according- to claiml,
wher ei n. t heC.nitcpeeificalychintsite arogpeibaly| ggndriterkapdinit@n apitope wihthin Qrpeptidehadifig the
sequence Cys-GlIn-GIn-Ser-Asp-Cys-Gly-Met-Leu-Gly-Asn-Tip-Lys-Lys, or a substantially

similar sequence.
7. Thelisolated protein of claim 16 comprising an amino acid sequence as depicted in SEQ ID
NO:2.
18. The isolated human Akt3 protein according to claim 16, further comprising a tag sequence. -

19. . The isolated human Akt3 protein according to claim 18, further comprising a myristylation
sequence. '

20. An antigenic peptide comprising the sequence Cys-Gln-Gln-Ser-Asp-Cys-Gly-Met-Leu-Gly-
Asn-Trp-Lys-Lys, or a substantially similar sequence, and is a fragment of human Akt3 protein,
wherein the Akt3 protein has a property selected from the following:

- A, itis encoded by the nucleic acid of claim 1;
B. it comprises an amino acid sequence as depicted in SEQ ID NO:2, splice variants thereof, or
allelic variants thereof; and .
C. it specifically binds to an antibody generated against an epitope within a peptide having the
sequence Cys-GIn-Gln-Ser-Asp-Cys-Gly-Met-Leu-Gly-Asn-Trp-Lys-Lys, or a substantially



26. The nethod according to claim25, wherein the cell ;4 heC cell.
27. The nethod according to claim26, wherein the cell lltgepgmgtgelrE é|)(gjc
nyocyte. 28. The nethod according to claim25, wherein the nucleic acid is
in a vector. 29. The method according to claim 28, wherein the vector is a
plasm d. 30. The nmethod according to.claim28, wherein the vector is a
viral vector. 31. The nmethod according to claim 30, wherein the viral
vector is selected fromthe group consisting of retroviruses,

adenovi ruses, ade QPséé\feﬁé)eCi ated viruses, vaccinia virus and HSV virus. 32.
The method according'to claim 30, wherein the cell is in a patient

suf ferizlg f ridmantjgso@meptale of tlaifre2(C torontigy estea Ayl the seqeck Cb-Gim-Ghj ek Wsp-33.

Use of nucl i carding.to claim1l erein sajd nycleic acid is
operably i méﬁfcﬂgg eé'%&?’gi G}Il‘%‘tg'lz)tpfj“y?'eﬁsl AT a’%%‘ﬁh"‘%‘?"@{o@?’ﬁoﬁ on of a medi cament
for thetreatmatibodyfwhichaperifttaly bindsfadiumbn Akt paiteid sfel@niie reper fusion injury.

34. The,use .according.to claim33, wherein said nedicagent is. adm nistered
to cardrac nﬁlgc?i}{lbeogy 3 gfaim ﬁlﬁ‘é’mﬁggc‘é’f%ﬁg\ydﬁ?&“f% 3R CRIFORS ?ﬁ?‘"\ﬁf"@?‘éq% ayipg the

nucl ei ¢ aci deq@néerCya-GleGloSer-A36-Cyd-Béy-MseLadGipAdn-Tep-Lye-Igkai m 35, wherein the
vector j,s a.Rlasmd. 7. ,Jhe. use according to claim33, wherein the vector
is a vil’r4al v@gta%t;miog{%gf&af'ﬁg}-ﬁ@‘é’ ésc,p@g'tp@f'ﬂg to claim37, wherein the viral -
vect or 35s seh eethed of inbibitind eelhdeathromprising idmigjstaring to diercelV b hikd&s acid according:
adenoviruse 1Q- | at Vi l.Uses accinia virus and HSV virus. -39. A
conposi t i onstg Sﬁpg?p&h%%aqﬁee&ﬁﬁgﬁ aidds %P(?faalyéggeéfrtﬁlf’ﬁeﬁul?tSrycf?%?% 1 and a

phar ma2eut | The methakgtalling to vlein 29, erheréih thécatlapp egtiae @ll. conpri si ng t he

nucl ei g, aci d, accordi ng.to clail in the farmselected fromthe group
Const sting SpERRRIEIene S R phiin R er R AR BRSRERHE | ot door 19

Sept endber 20hSméthodlaxdrdmg to claine2b, wihkleiaheaudd¢ s8id idith @cplar maceutical |y

accept gbl e hicle, 41.. A canposjtion.c rising.,the vehicle according to

claim géj‘andsfge ‘Bﬁ‘ﬁ?%%&%’&i"ﬁ&%ﬁ? @c&'@ﬁ?%ﬁ‘g@ec{‘f’ét‘ﬁ ag‘il?.““qlz A conposi tion

conpri 30.ng Themetbdd &kardmgeocidinn2, ivbeelnathérvetor anavial pei.naceut i cal |y

acceptaple .yehicle. 43. A col ition conprising the hi cle according to

clarm I andrsfefiectding SR S el fr P B e TR hE i coppisine

. screening fofrewlimeas) @isndvirases stdemibsadcdatart viruabs, iictinidlvirds st HIV tiyus n a cel |,
the msgfod ThERRBhbE 'ago%rding to claim 30, wherein the cell is in a patient suffering from myocardial

infarction or ischemia reperfusion injury.

33. Use of nucleic acid according to claim 1 wherein said nucleic acid is operably linked to a
regulatory region, in the preparation of a medicament for the treatment of myocardial infarction

or ischemia reperfusion injury.

34. The use according to claim 33, wherein said medicament is administered to cardiac myocytes.
35. The use according to claim 33, wherein the nucleic acid is in a vector.

36. _ The use according to claim 35, wherein the vector is a plasmid. '

37. The use according to claim 33, wherein the vector is a viral vector.

38. The use according to claim 37, wherein the viral vector is selected from the group consisting of

retroviruses, adenoviruses, adéno-associated viruses, vaccinia virus and HSV virus.

39, A composition comprising the nucleic acid according to claim 1 and a pharmaceutical acceptable -
vehicle.

40. A composition comprising the nucleic acid according to claim 1, in the form selected from the

group comsisting of liposomes, a complex with nuclear proteins lipids or



- contacting an Akt3 protein according to claim 16 V\jthzgeg@,ﬂggr(ia@ga

nol ecul e; and - detecting Akt3 activity in the presence of the nol ecule.
45. The net hod according to claim44, wherein the Akt3 activity is

i nhibition of apoptosis. 46. The method according to claim45, wherein

i nhibition of apoptosis is neasure by the presence of a marker gene. 47.
The met hod according to claim 44, wherein the nolecule is an agoni st of
Akt 3. 48. The net hod acea(%rdi?r}% tg cl ai mﬂS, wh reigl_ the nol ecule is an
ant agoni st Gk PrRn upgcat ¢ POMTRGRERELY poqeplaRievahidet j vity in a cel |
conpri 4i.ng Arcmpasion gothjrisingahetehiofe aatordid @ opirdBehd a phamadetidally tegtdbld M 16
in the cell ,5f). The method according to claim49, wherein the cell has
been transfected with a vector encodi ng Akt3 under conditions permtting
expr es®-on Hfcompnsitiok c@npisivg diervehisle accArdimgtté oldimof0 dnd lipharmagegticAlty &ceptdbilevi ty i n
a cell, conpgj.ki ng decreasing the |evel of an Akt3 protein according to
claim16 in the cell. 52, The nethod according to claim51, wherein the

|l evel &F Akédgoppasitien pompsising theashiely agpprdingtte elaiel Irigd 2 pharmpgegticaliy dosentable

nucl ei ¢ acigkhicrt o the cell, which antisense nucleic acid hybridizes under
intrace|lular conditions o an Akt3 nRNA. 53. The nethod according to claim
51 whef®in 'fe mfﬁ‘f’gﬁ feregpin ?}0{&?‘8?%'?% stinaulate.orriphitibaktd getivity inggilithrgmethods ngl e
chai n Fv andompdslyg (scFv) that specifically binds Akt3 into the cell at a
evel SULLLGIGM LB prdliRobind B AOAGE WL LS o, TP veCt or according
to claimsg, erern fhe expression controf sequenceu%g'r\%ri ses a pronoter
whi ch 1 sdefegtingtAkshagtivibynin therpraséncaef theholecules5. The vector according to claim

54, whey. i NivihuRN ARkl b Slaiifl4Chh et o A BEG LANBRS Sthilopg Of  Viral
pronoter, a_cellular pronofer, and a synthetic’ pronoter. ept enber 2003

te LS ) 01T
52 56. 4% r epheimethor aerortinede slaipetSy whassih inhiRition of aparRiosisgRBRasYE By the mresense efenone
t he nucl ei cadrkét gaecording to claim 1. 57. The replication defective

From the or BBt EreRiey” Sl vEuh R metir Samusial aldls ' 50" °°'
adeno- 4% s ocThetneethod agcasiingdo vlaiocdSnwhereiv ihe usleaielis amartigbhistiof Akt3. 58. The net hod
accor d.id’l gt m%!hgcil s iaéeasi\blg%i Eti\;itggi &g lc!)ma%ﬂl }ﬁlcfeg%kg tPu[§ ch/erl 8%h Xriot%in
. apoptosis or necr osi s. 9. -P e tzF'IO accordil ng clalm ) rein the
i schem a rasprsfipgigickim ihinghscells myocar di al -
50. The method according to claim 49, wherein the cell has been transfected with a vector encoding
Akt3 under conditions permitting expression of the Akt3 protein.
51. A method of inhibiting Akt3 activity in a cell, comprising decreasing the level of an Akt3
protein according to claim 16 in the cell.
52. The method according to claim 51, wherein the level of Akt3 protein is decreased by introducing
an Akt3 antisense nucleic acid into the cell, which antisense nucleic acid hybridizes under
intracellular conditions to an Akt3 mRNA.
53. The method according to claim 51 wherein the level of Akt3 protein is decreased by introducing
a single chain Fv antibody (scFv) that specifically binds Akt3 into the cell at a level sufficient to
bind to an inactivate Akt3.
54, The vector according to claim 8, wherein the expression control sequence comprises a promoter
which is functional in mammalian cells.
55. The vector according to claim 54, wherein the promoter is selected from the group consisting of

viral promoter, a cellular promoter, and a synthetic promoter.



I schem a reperfusion injury or is associated w th stroR&gptemhee0amage,
failure, organ transplantation, or coronary artery bypass grafting.

r enal

56.

57.

58.

59.

52

A replication defective recombinant virus comprising in its genome the nucleic acid according to
claim 1.

The replication defective recombinant virus according to claim 56, wherein the virus is selected
from the group consisting of retroviruses, an adenoviruses, an adeno-associated virus, a vaccinia
virus and an HSV virus.

The method according to claim 25, wherein the.cell death results from hypoxia, apoptosis or
necrosis. .

The method according to claim 33, wherein the ischemia reperfusion injury is myocardial
ischemia reperfusion injury or is associated with stroke, liver damage, renal failure, organ

transplantation, or coronary artery bypass grafting,



