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TRUNCATED VARI ANT OF THE MAMVAT, TAN TARGET FOR

RAPAMYCI N (mMIOR) PROTEIN Field of the Invention The
wWEe@sasa494 nventi on relates to a truncated variBCt/GaRo0s/001548

t he manmmal i an tar get for rapantym n (mT(R) pr ot ei n.
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.and ATR Bi ochem cal and genetic studi es denonstrated
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Sjze n cle progression. The regulation of
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| ast decade. A whole range of cellular proteins with

vari ous enzymatl c JRadkgreundsof the Inyentionsng adapt or
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ttor, and anycin and its
tuan@ soppressoay BTENrand mmbeyowwa]emtse:ubnaée‘a“ﬂSC tangeall 6lgsinding
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Pl R i TPt R Py 250 Bipide 115 Aratgdged M, ATOR

trBRRMusdseddalitg hES HRAMSIIS 1@6&1@5‘[10&5%7%@ C%m@ﬂ@ﬂnﬁgﬂrhaﬁ)t Yowhstream
contrast to yeasts, which have two T enes, nmanmal s

tageis sueh @ﬁrﬁ@lx&; AE-BRehand RGB!t @ﬂéh@d%l@na’ agpigpleoratories

PR ot H Syl TP TR
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ghos phorylati on of the ribosomal S6 protein, which
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Rapamycin and its analogues are currently evaluated as anticancer drugs in a number of

clinical trials. In addition, they are now widely used for coating stents to reduce post-
stenting restenosis after coronary angioplasty. In contrast to yeasts, which have two
TOR genes, mammals possess only one gene, known to encode a single polypeptide
with molecular weight of approximately 280 kDa.

One important downstream target of mTOR is S6K. S6 kinase (p70 S6 kinase
(p70°%%)) is responsible for S6 phosphorylation of the ribosomal S6 protein, which is a
component of the 40S subunit of eukaryotic ribosomes (i.e., the cellular machinery

responsible for translation of mRNA and protein synthesis). It is also believed to be the
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responsi bl e for translation of nRNA and protein
synthesis). It is also believed to be themjor

w@koosidd4egi cal S6 ki nase in mammalian cel |l s ( PPOLIEGB2008/001548
1996 Trends Bi ochem Sci. 21:181-185). The 40S
ri bosomal protein S6 is a conponent of the 40S subunit
méjoe physiglogical $6 kinasene manthadia8aels Rreid 1996 Trends Biochem. Sci.
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vignadigeeyertabeshisis hermene origowthdagior inguetd ceflulpy ppofjieration.

Cert ai [y . at: ' ti vl Ly

Cor L AER oS30 9 LRSS LB o
REbedis (ANSkiirudy 19918 G6r. BinhS&%F1)| Iertaimtdrags tha99FulFRES kinase
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84 RELOS@RIIER oS 195REEBS 184183 % 1908-84)€ TRk Btructure of and some

Incorporated by ‘reference inits entirety. S6 kinase
funstidearf SHanase aiphbend 86 frinplio bpth areydistlestdamy).S. Patent 6,830,909,
acetylated. It was found that S6 kinase protein is
%@%‘F‘)}P%@%‘aﬁ&w rFf?re\ﬂC‘?/Hl ﬁ%?fla%’rrﬁtyvi tro by p300 and P/ CAF
acet ykg kaasd BAsa8S shdWi © ko ph&phéryRdad dndaiceiylated. It was
condi tions under which 86K acetylation_is increase
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faund that S6dsrase erassin Hometvilaied bethdr sivevad axprredyirp0gpd P/ICAF

3 6. ki nase A ' .
FRSE A A 2, AR G i
RGAtr¥hsat €le. b;l)fe@_fﬁe@of HDWClt fnbjbitoss/gVeut e saien ofipB @), S6 kinase
m m cs acet atron, results 1 n the co t . .
Aoty pa i oRhoTPhaslationiie reé‘&%edofl\ql%tfﬁogﬁh@ﬁfﬁ’ém’ Aysings (which
%%gt%é@%@o dlﬁ ‘%f‘trcﬂgé Q1 RERM e SHRIA nlifiROBEGHSBE, RBults in the

nding notif. Thus, S6 kinase rotein
bomplstetinadbiNatiamaf $EK¢ dvelrletpyofad Liphasphgrylitiah SOK2 (ROK beta) has

stipulates its kinase | Vit Ther.ef or e, iS,;

b BETEE P ZASTEe Ch Adap Ik AT e Bl FA0¥ Seldnase 2

%]%%@9 RERISEODN A egeRIhaEY fuitvhie@Rilch ihium styulaeyé kimase
he requl ation of transcription factors and/or

etindivailibarafenrroB@f? inghprabt & HanspycesiewinBioposng Ghfectiyip pesponse
6 conpl - Wt i j ; |+ S far
oo EETRE Bkl 2GRl R LCRSH o Ml Bliion fctors
antlor &raiedh retdRsg progeind S blosphonytatidd) RHGT3EDdddplexes with
i ncorporated herein by reference i.n it ntirety.. .
Bifvard 1sgretiyHe P)ﬁ%htli){f‘é%tfﬂ*?e Slatifn of o Bdsb prdfein getigty and
Le atéd Eh%m(%g %eﬁ:ﬁ?&(@e@% $Rh L667/0064910fncHIpERte LidrbiathyRfdrence in
eta (m ) . In particular, the invention provides
amentotyat ed pol ypepti de whi ch phosphoryl ates S6K1
and/ or 4E-BPl selected fromthe group consisting of:
(a) an isolated pol ypeptide conprising the anm no acid
sequence of SEQ I D NQunfmakPdf @ Ins@itined pol ypeptide

conprising an am no acra sequence _having at | east 75%
The present invention relates to a newly dlscovereéJ splice form of mTOR, called

mTOR beta (nTORP). In particular, the invention provides an isolated polypeptide
which phosphorylates S6K1 and/or 4E-BP1 selected from the group consisting of:

(a) an isolated polypeptide comprising the amino acid sequence of SEQ ID NO: 2;
() an isolated polypeptide comprising an amino acid sequence having at least 75%

sequence identity with the amino acid sequence of SEQ ID NO: 2; and
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sequence identity with the am no acid sequence of SEQ
ID NO 2; and(c) an isolated pol ypeptide conpri sing
w0 b@sas4np aci d sequence encoded by SEQ | D NO PAT/GBR@®8/001548
i nvention al so provides: An isolated pol ynucl eoti de
selected fromthe group consisting of: (a) a
(od! ynutiselstedpelybspiadi ermprisind the epinaecidsequaace encoded by SEQ ID
Iﬁg\/?nti on; (b) a polynucleotide conprising the
uclfeoti de sequence of SEQID NO 1 or the conpl enent
t her eDhe infentich 4 providkeot i de conprising a nucl eic
aci d sequence having at | east 80% sequence jidentity

over fRésodied PRYREMALGESEECER GGBNEE SHIUPSIESFHING : 1
d e i - S6KL and/
Gy Bg&g@?g%ec?l QAL &l b BayBARRRI @Y AHASOKL and/ or

an | nucl eic acid nol ecul e
@hi cha helynidéatele comptibimgnchwediatide sspguemefcsSEHD IBRY 1 Dor the
NO. 11 or gh%g%orrpl enment thereof under conditions which
ey ther at 680C and encoding a protein which

RNOS PAREIYhad1&stideRKhpale Amud eidiR1d seyuv Rl 1o g ass$ 099
a pol ynucl eotide of the invention. - A host cell )
seappnceddengituoyrsithpeiie eentiguovnheqnense v SER IZNO : 1 and encoding a

ol yn ti ot [ t4rORDPOr vector of the
It%%/%%@%)ﬁ& o8 H&P gafcg Sa%%)z(ul %ﬁ?ﬁégg@)? ’hagt% specifically
() ndsart BoRtedalugletpididimotdculehehitinigiidizes. to Ahemaichantidé sequence of

roduci ng a pol ypeptide conprising culturing a host .

SRRIDINOF hér e mptesment el coen ORARO™S Hh eeﬁlpqay bix ssca
[ W ' ' - oded

A e S A e H i

et hod wettos comprising a polynacleatifernf thhmvemtaahul at es

TORbet ivity, . i Si t f.ol | ow o
Sont abtiagel o B EeUen ot e oty Ch PR Roggfbe he
AYEMon AN CRY ofEledftdnignany change in the activity of
sai d pol ypeptide, wherein a change in activity is

i ndi cAniisdated anfibodsdhat sperpligalls batdsie 8 pokrpilaafdhe Bvantion.

activity, t I .

Bt bt ROl SRICRANNECL 90 RO s et of
EeBREdnsundgr diliticlslinwhivh spcpsptidapf fhe dnviediing ona holypeptide
cell accordjing to, clq}ié}rln 5 that .conprises or expresses
encaderbby pepbnbdedfideridhs MyeRtands e reﬁeg'ol ypept i de

enco dgqngyloc?of)%]r%éﬂﬂfé BPhh g%ent@ Ehaﬁ: B dLRWBMTORbeth %ltivity,

contacting sal ost™ cel | a test agent; an
comprising the following steps:

(a) contacting a polypeptide of the invention with a test agent; and

(b) detecting any change in the activity of said polypeptide, wherein a change in
activity is indicative of an agent capable of modulating mTORbeta activity.

- A method of screening for an agent that modulates mTORbeta expression and/or
activity, comprising the following steps:

(a) providing a host cell according to claim 5 that comprises or expresses a a
polypeptide of the invention or a polypeptide encoded by a polynucleotide of the
invention;

(b) contacting said host cell with a test agent; and

(©) detecting any change in the expression and/or activity of said polypeptide,
wherein a change in expression and/or activity is indicative of an agent capable of

modulating mTORbeta expression and/or activity.
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(c) detecting any change in the expression and/or
activity of said pol ypeptide, wherein a change in
wepsaesapon and/ or activity is indicative of aPCEHGBRM08/001548
capabl e of nodul ati ng nmMfORbet a expressi on and/ or
activity.8 001548 A nethod of treating a di sease
_ assoginadiRek ¥ ddntiabardisande Bxquissdvith abérrant puprppqn ok
of the invention conprising, adm ni.stration of
padyfeptite vEtherpyantion CoRATiHAS Ramimgsteztin pf an E1leqhivg agunt of an
Lher eof o Wher e ' S0l Bld Bledt Aihes R tbivityamiist/ or
agsR 'ibe%ssﬁtbbe\rg@g %segiﬂzf?%% sgepti de.@g{e An agent that alters
exdfédsiontof saiddobypeptide essi on of a pol ypeptide of the
i'nvention for use in the treatmen ' &f the inventi
- assotnagelf tﬂﬁ‘ttamt_e%ft?éw‘bh?r_’dté%pe?(@%eg]SlérrllBg? %ggf:pgﬁm _ e_lm enton
£ O B LidEun it b4 diBesblpLiard with dteralt aupingionfif guide
Shows a Western bl ot analysis of ni TOR expression in
polgpedtidssues using the C-terminal and FIl anti-nTOR

anti bodies. Protein extracts (30 ng) of rat tissues
were resol ved by SDS-PAGE, transferred to a PVDF

rrelrrbr Iane, I andt prb o%ﬁdfn?ichip&hﬁl(fﬁtm_s Di‘mimnﬁ]TgO?
pol ycl onal antibodies from Cel.l Si | N9, (UBREL. ices using
paneFigurahsherssd Nasiermalot apaysise fflgﬁgf‘%’%%? ‘ng‘r 5664
W th anti-acti [ s QE; 3t B@UBRoLrat ti
tl?n(gmn%ﬁlﬁ Eg ? r@gﬁ%’f@‘grﬁﬁggl S ofm?h'?%%h g )%tp?r’f e g FE% ian .lssues
"HTRRKLE B8PS TRGEplalsom ot P hartopprdiyed B e
- | X i | ov . Fi gur
terrmmed @pT@BiP@ﬂXO&mabﬁ“@PdW% &F‘l M8 ’é%fup%‘é’ii%%ﬁag ge
MCE7 cel | i 1. k8 aithaitil achih @RtiBedié Ddalivapanel).
nﬁ%brf‘*’i}%lé’f‘ %‘é‘\é%%gﬁi’rg%g Itl—egid%gwéwd I\)[?F? celll S 1\/\%{ e

i MuIR@Ire Qi shb tva b &bbribetntblotanatysiserf m HaR eXRIeSsiprghuman tissues.
anti bodies * (

Cell Si [ .and i
BTN ol SNSRI, O 1
ti-nroR i i . ; o 1IMeand
o0t RR LRl SOk £ TORp kS Hpsoeiand
NMORaReESith theseiminGRi-ETQBRraatitedish olie IagpieridinaCs Helk293

for the total RNA and mrl et, fr ; Tndiagr

+ERIOR ColpeRm RGP PR BhCt T ae) BRAATOR, satibodies

@Eﬁzﬁ%%%ﬁnﬁﬁ{é cohipi8es pRsbes an Vessiettiblonting with e N-terminal
an -

. A'set of MIOR specific prinmers was used
dnfi-IMCBR @aibodieas to search for potential splice

variants. Anplified fragnents were resol ved by
Speeti¥phoresis in 2% agarose gel . The nost proni nent

bandsFi@fe% %R dEhOMRRAtbR of pbteatial sEQReplies varinyindiiman cell
One set of prinmers (N and RNA
lines by PCR. Figure 4A shows agarose gels for the total RNA and mTOR beta

from Hep2G, HEK293, and MCF7. Total RNA was purified from Hep2G, HEK293

and MCF7 cell lines and converted into first strand DNAs. A set of mTOR specific

primers was used in PCR reactions to search for potential splice variants. Amplified
fragments were resolved by electrophoresis in 2% agarose gel. The most prominent
bands were excised from the gel and sequence analyzed. One set of primers (N1 and
C3) consistently amplified a 100 bp fragment from three cell lines. Specific fragments
of glyceraldehyde-3-phosphate dehydrogenase (GADPH) and B-actin were amplified
and used as loading and quality controls of first strand DNA. Figure 4B shows the
sequence alignment of 100 bp PCR fragments, amplified with N1 and C3 mTOR
specific primers. Amplified fragments were sequenced and aligned by Clustal W
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C3) consistently anplified a 100 bp fragnent from
three cell lines. Specific fragnments of

w@bkossasabdehyde- 3 - phosphat e dehydr ogenase ( GABPHAGB2098/001548
b-actin were anplified and used as | oading and quality
controls of first strand DNA. Figure 4B shows the

%Paﬁﬁn Be BbJitUSENthe pbteAd] s ]@ce%ﬁoﬁnsagldmatesl byeaamriofy. eldigure
it f %E%ICS dec?gsgem flpc pr

4@rshgweﬂ1egarmg¢ ecidsaineReaet m MY & ygﬁ@aow Dottt with N1 and €3
n}\l}gﬁ? g%chfgct %rgﬁ ROFhE LABwIhdi ’E_ﬁ@s @lgtp%ﬁhbﬁi lof & pbieg@alfspEtfusion.

y an arrow. Figure 4C shows the am nqg

TAE kéhueRaenefspinding BAhoN-PERnpk sgiontand dhepl AT Nedpnygip pf mTOR
Nl and C3 niTOR specific primers. The arrow i ndi cates
aﬁﬁ@%ﬂ%fh on of a potential splice fusion. The

Seq “g@ﬁg% QL £ %Hﬁﬁrp&g&ﬂz&nﬁ J¥thefuliRAkthmEDORD. mddnTORP

the omal n of MIOR are underlined. Figure 5 shows
ROErh. dﬂ@&mazlahlorﬁ paalf donkeen, fin¢lidipg ﬁg@ﬂnm pasiHon, is

1m¢*@qt%| "Elgel 92&{15&%? fyen eal-J[-%g:s,: cg)[cr:%%ﬁo%raén%fto%ﬁgg}lﬁg%ﬁbodles is
nllcﬁ(fcsﬂé T%&?Qﬁb 1ﬁ£d1§1ﬁ‘§g @RiikteReSon EOMoesNATORIgndiag partners are
ant1 bodi es is indicated. Regl ons nedlfgél;ﬂg dT
vhbelined. eTlaare amrﬁ(bHEMmtlfmTﬁmeg’ﬁm E§3 pAsphgpso and Tor)
nderl i ned. her 3.
L 2 0 R
H@A@DS gﬁcﬁl% %%lguﬁaﬁ@ﬂ tc]{ ’](cﬁugblt aiOR tcpihetER or GolgbmEORahimerizes via
an are sufficient t
tbese@Hi@T regwr@R K hdpmaias IR AdMY TR ﬁ‘q At OFAJE%ER‘H o

Iﬁp rral s> ﬁéblq J@ﬁﬁ) t EAIMhifrusT AThedOABC Rogdain was found to be

omal n at Cterm nus. The FATC
r@@é@hﬂy ﬂwﬁlm kithasecackizity end Smation. f ORB (i ORPAPraRanycin binding)

ek bR e R S P BRI BBty tinycin

on necessary an

béH(ﬁleCmL 1fi0%sc BRI, Behi@Rany B¢ B PIKdélagd d<Dam. KR Paswegulatory
marn, believed to be a Pl3K-rel ated domain. RD =

doagaih.at ory domai n. Fi gure 6 shows that mMfORb i s

phosphor at Si N .

e
%&W%%&g& SREVHTOR Mdhd £ Sddeii2as péspoydeatd asruSHstimulation

Ininvitro kinase assay. Figure 6A s %V‘F 1
gl phobplee}lates S6fH ems i4RgB T DR wio inesedts T cEBIF Gt B1PWS 2 8°

Qiqé.mggg%@grggébm SR lct?%\l@ng gcbﬁg% ?%’Féﬁpnstﬁv?/ekr‘“e% cells

st arved. f g RBenM daky 136 cells were
PREEAFAnSES ene se&: %i?)ﬁ]?\ §&Qanggd)rrygl n ( 102 M was
added (RO 4mou a8l thai gmﬁulatedrmﬂat(]% rﬁetalctealvn@ sgeyma forykheyr.

g;%}lﬁig hllb n&?ﬁ?\?& %F?ﬂ%\%i H’lﬂw uéa cfh% were lysed,

ag@ bg %D%*‘ﬁ)ﬁ’éﬁ‘ D8 ifESHobRot&f with ﬁlel’(ﬂ_-mmmihl\anﬁ-rmﬂ‘OR and pS2448
mTOR antlbodles Figure 6B shows the results of the mTOR in vitro kinase assay.
HEK293 cells were transfected with pcDNA3.1, pcDNA 3.1/FLAG- mTOR or pcDNA
3 1/FLAG-mTORa. Two days later, cells were lysed and immunoprecipitated with anti-
FLAG antibody. The immune complexes were used in mTOR in vitro kinase assay
with His-4E-BP1 and His-S6K1C as substrates. Kinase reactions were resolved by

SDS-PAGE and immunoblotted with phosphospecific antibodies to 4E-BP1 p65 and
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HEK293 cells were transfected with pcDNA3.1, pcDNA
3.1/ FLAG mMTOR b or pcDNA 3. 1/ FLAG nTORa. Two days

WO a608n13248€l | s were | ysed and i nmunopr eci pi t at eRCTHGBR008/001548
anti- FLAG anti body. The i mmune conpl exes were used in
NMTOR in vitro kinase assay with H s-4E-BPl and
JdKs1- A1 G hrdewl bs thatigspredipitastFL AGem TOR: avet ELAG-mTORS was
resol ved by SDS- PAGE and i mrunoblotted with
mmﬁ@yp‘&éﬂﬁm&l%@g%@i 8@%1-%&1@5— BP1 p65 andS6K1 p389.
The level .of i r.eci.ni : T, :
FLac e oS THCARE RE Rl R e i G R KBl Rictor, and

GPL] BFEAGS Eilgwer farsheewd vittepc e flin TORPeFBAG and pRK -
mMORb with Raptor, Rictor, and GbL. HEK293 cells were
Rapaorsfacired DA 1 meTORB-FLART erd bREHRIG Yy RKpeIpl 6 .1 -mTORB-

ks BERCARL” REAGIBRAAIRR BT e et B HABIRg gigpd with
MiﬁA?%kiﬁoWSchnWMﬁ@&ﬁ@hﬁtfﬁo@ . Whé bmaihé chhplexes or total

anti body or control nonspecific anti body. The i nmune )
@iinpdaeeseBorn trahsfeettd calsl(15 pghwer esadmd ol dut @l agé prabed in

15 mglg4 were resol ved by SDS- PAGE. B% robed in
Sier HoBInSCYif P ABRICRA or 8hH PR BTt
Ui -GbL anti : . :
sens FEUE Y GoRBhRnTaRRHE Rslasle d Raberfilh (o

HREORS. WBER 205 3815 W6k @@nyfeétbd PRRNABNIA3. poIN.8 311 milTORS, or
or pcDNA 3.1 mfORa. One day later, cells were starved

FodINAS. hoTiGR@n One denlagari enbls atcseistarves farodh heays g en gtimulated
h var i at | f Ra i d
SR A it o DRSTe N bs TGRS R 8Kl Bgfidla so

AR R0 ¥t SRRHBAGE . RO Gretd THRHIO RIsolved bMSDIS-PAGE and
C-termnal mlfOR anti body, anti-actin and,dlffg{ nt

inosnsederpd wiithithe Erempisal mEORANGhPdy. gndistin angdifierent

ubcel | ul.ar | .Jzation of mMIORb. Exponentially
@P&Rﬁ%&eﬁﬁkﬁ’é@&éﬁéﬁ;s were fractionated using
Pr ot epiayid ¢ sedwdhike saekilalar kocsliZatian bf mdORf. . ExphoRatialygrowing

mMTORb were i nmunopreci pitated fromal| fracti.o usi,n
HERR9ATeR wersrirctianatedhvsing BioseoExggagt #ﬁﬂﬁ@l%ﬁb@@%hﬁ%}-

r ved, b - PAGE. _and. i I me - .
IR FRLPIORT B eRitalTRRRR P Gl ghichsARtde I TOR C
RAhiAPSRR e R8d s efn@soraplekésaksolf«ar bycyDB{H AGHand immunoblotted
menbrane, and nuclear fractions, re @%}%vel . Fi ur.ed.
0hehtvTORAN-tevaReapieasso AT TR BRI TERA: A C Hifepaibodics

i nduce | i o) 9 | i
RER bl L AL R p PR Al 85ty

i nto BigQfe Y@kHovia) Rhtvatexprsiion st @R benof ZAWMRG GBjuces cell

1000 and 2000 cells per well) and grown_under standard
protiftiretion sHekD93 tabls sell lmsk. ovairakRpSINGIRE ORBat: FekdRpal or

%Erg%a\ﬁer}g \évi:ee%llgg ?1%(8?1 ng\gﬂ%}lragenat Qéar%eu% Risds (2%'8{ fﬂﬁ)l, h§6&Fand 2000
cells per well) and grown under standard conditions for 7 days. Cell numbers were than
measured in each well by a Resosurin based assay. Normalized growth curves for each
cell line were calculated using data from six independent experiments (A). Western blot
analysis of total cell lysates of stable cell lines with antibodies to c-myc and its
transcription targets (B). The level of proteins was densitometrically measured, actin
normalized and folds were calculated against EGFP expressing stable cell line (C).

Figure 11 shows that mTOR kinase activity is required for the induction of
proliferation. HEK293 stable cell lines, overexpressing mTORP wt, mTORpP kinase-
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cell line were calcul ated using data from six
i ndependent experinents (A). Western blot analysis of
wo oi0al133ed | | ysates of stable cell |ines wth PCT/GB2008/001548
antibodies to c-nyc and its transcription targets (B).
The [ evel of proteins was densitonetrically measured,
&ation PGRPare zeeled intofos! vkl pleteeat aaﬂ@uldan%ue%@QD%leOO 4000 and

EGEP express stabl e I g 1
S8ty bR e d ok pode ptapdagtiion o8 fipd "ol Ribers

wBAUGLH RRaRfedih @bt %ﬂ%b/%saﬂﬁﬁm&dsdsw Q\T (Qﬁ:ialllzéd gh@ﬁwth curves
overexpressing miORb w, nifORb ki nasedead or EGFP we

foe egdrcdliine vwBe mlk:ulat@rialsmgaiata/fmméu@né@%ﬂ?f}t @§pqremeﬁs ).

§P %B’éélg%)@@?p@ﬁ (?8@[%%1 ?e fygatgs of S%&%ﬁlﬁ%ﬁ‘%?l\é%\}\%?gﬁg };10 c-myc

ARBiSU A crlifti RGeS |1Theb¥veRGSprth’mmm3Eashtmstayally measured,

essinoue e EIAa AR FAIBHER RE Y EpH s sR RS blfsellyine (B)
A |
gt )abl g\f@t&eﬁ %ﬁtsthﬁqgtéﬁﬁsis %tééaggcﬁ‘ GP@J Ery géﬁéﬁ‘b?ﬁle%ﬂl cycle.

HERDDS b $tably bakeepssidd @ TIORE mTOR proo E€iPswapulse labeled
densitonetrically neasured, actin nqgrmnali zed nd folds.. £
withé3rdHl feud @t@wt%@df@ﬁseé@ﬁ ek pows &rgg eclgpqrporatmn 0

gtcﬂg ?R&ig?%eggdrgdj ngkt%}]sz Ql%‘gﬁrst F{%Eﬁ% I eq}lﬁ ?Egdte% BP!}E/ell cycle

VRIS h el HhOR ﬁesdﬁiﬂ'ﬂ?ﬂl gaplEGHP, mé)r% pul se

| abel ed with BrdU for 30 m nut ef %_?g chased eyer 2 "
hour s Figure DAshgysrthat O]Vﬁ@)xip]?f‘é%}p}a,e B Brtasisfg m starvation-

gﬁig%i‘ceglftp%g{:@ss %af@ké %'érgarse/ g&él’v?té/ i9F: 9 redfar, n%d?eﬁglg%o -survival
BFES §BY. eﬁe@B%M@celﬁ@iestQ:’r&@resﬁhg lMT:’ORB vahemOROat, mTORP

over expression of mMIORb protects cells from
shnasedeadonEffifcecrecetum stereR fqrA)0 hawrorCal wyrriyalwas assessed by

uired for atin [ [\ ci
T bbb CEh O TR DR 2R AR P v
MTOR a wt, MIOR b ki nase dead or EGFP were serum
Starved for 60 hours. Cell survival was assessed by

t he Tryfas1Bkhevohet mTOIR[Bsm\@m@wsayn l@ds a) mmeeawelam@ll oncogenic
SE of 5 experinments. * P val ueg ﬁE@E\Q ated
phtentishr GEI2 B cells Ripbbsies PSS HAS H%PPR%P pvere plate

il ﬁgg} Ear) 8§§P?$g%p s%%ulﬁ'ﬁ%ﬁmﬁ? ! JAE@%@@A %, colong;ese werlenstaéned using
M'TT' (hpyeslonfes agas amtddusing Quantity®de Snfiwaret @io Rad) and folds

days, colonies were stained using MIT ( )P ?OI%Q gs
westeplosah (R a5k Aty mEans e T obh exisgmeRty & (e RIY and
folds were plotted (B). Data are neans SE of 4

experinments. * P value < 0.01. Brief Description of
the Sequence Li SBmdffg)e‘BEQ)tlﬁh bithelSequenéeelisting

Co1 ) COsa AT o dhechy i ohe BEn A B B e ATOR beta
%ﬁﬂ&e\%‘ﬁnp:{ndtgﬁ) R TRO: m@%e B8t acid sequence of the human mTOR beta

protein.

SEQ ID NO: 3 is the polynucleotide sequence encoding the full-length human
mTOR alpha protein and SEQ ID NO: 4 is the amino acid sequence of the human
mTOR alpha protein.

SEQ ID Nos 5 to 8 are the primers used in Example 4.
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protein. SEQID NO 3 is the pol ynucl eoti de sequence

encoding the full-Iength human nifOR al pha protein and
WEEHQSNE4NO 4 is the amino acid sequence of thECTIGBN98/001548

NMTOR al pha protein. SEQID Nos 5 to 8 are the priners

used in Exanple 4.SEQID NO 9 is an anplified

f r agrEm 1D NOUE BdnkynpPERd firrgmehupraduded®y, P G fiaoshuman MCF7,

HEP2G cel | |ipnes and S 10.is the am.no acid

Kg a8 Aos HERZGHEY Gy 8RSER TRONOo 10 s s Toid Seeigpagpooded
f I tion The present invention is based on the

bsldseﬁn(??l?ilig??’on and characterization of a new splice

formof the mammal i an target for rapanycin (mrOR)

protein. This is.the fi St hggok b BSSyi stence of

a new splice for&&@%%aﬂ—g&rw TEE et beta or

Ml ORb) 1 O re sBROR vBASorDIE ®ascvavhe idERefigatieaent chauaatizasion of a
is based on assays for the nCR beta, p in and . .

repustiliss form pf he mammalian, tangﬁt%agapé%ﬁmoé}% At} pLpis is the
TOR bet a.is Li ' h&aln A48 RrER b

@S%nﬁ%agﬁ%e T ?togsrrﬁgﬁ;*ﬂ%mﬁ%g@%@ggh%m to 2549 of -

hITORPY of O hkbawh siT@R The prisaratfinventiod BReped opsshys for the

produces a fusion protein 706 am no acids in |ength
1n$E8 bate Noteippnd piydics & #3351 Ypr ot ei n, the regul atory

HEAT ﬁg&h@%—ﬁ AOMRI NS (ALt TORWetd it aRPBcAhuSiOn REBNtesABMNamino

t hat ranscri pts corresponding to miORb are
i @hl 1 Bxardehs Edtetminhbanino anids 18210, 2547i df sheguareaily known

[i , bl oad, |1 1qd | ' [ .h h cq
TR erSpRagics Pl P Rorh oA PTERRSS CRUTOH BRIP40 81 a9 n
ltgg%tégsgbt% NOERGL I T n ﬁraﬁeirﬁ Phe 2 BulbREPHEA PASPFAT domains

0 associate w th subst'rate-presenting
eliegulians Bapbeen sHaivai that mRNA @iscriptf ORespandiag $omTORP are

hosphoryl ate S6K1 and 4E-BPl in vjtr I,n additi.on, . .

e e oot sng B, Tbn Ridepnaryh dlosd soll 4o Htgg intestine
SRl Ug: ROl i 2 48Ryt reS0Hi1ERsth

R G PRI TEL B L AR Bl o

FESRONSEe §fice ShihisSdléonaapalile anassbtiate pridr yibatrateprasenting

MIORb at a serine residue corresponding to Ser2448 of

triokeceles RaptomTRIRED: zamidr{oB lacnd ORfhersradw Rhoseharglats Yo} gnd 4E-BP1
Rapa in, Also, it was 0 at _whe : :
e L RN OB A RPe pin
bBndi y s i Ser605
DS, 440 OB st s o
HORMTORMA résPeneab ypept stieulafonSERokihokdatich ¢EMAORP at a serine

naturally occurring human nifOR beta_pol ypeptjde. This
pestitueicarresponiing g Ser2d4d ef thggntire mTORo arhino acid sequence 18

sensitive to Rapamycin. Also, it was shown that when compared to mTORa, mTORP
is less sensitive to Rapamycin.

As used herein, the term “mTOR beta” (mTORB) refers to the splice-form of
mTOR. For example, the inventors have found that the polypeptide of SEQ ID NO: 2 is
a naturally occurring human mTOR beta polypeptide. This protein is thought to be 706
amino acids in length and is encoded by a nucleic acid of SEQ 1D NO: 1, approximately
2121 nucleotides in length. As used herein, the term “mTOR alpha” (mTORo) refers to
full-length mammalian target for rapamycin (mTOR) protein. For example, the human
mTOR alpha polypeptide is thought to be a protein approximately 2549 amino acids in
length (SEQ ID NO: 4) and is thought to be encoded by a nucleotide of SEQ ID NO: 3.
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amno acids in length and is encoded by a nucleic acid
of SEQID NGO 1, approximately 2121 nucl eotides in
WO 20ogtibe49As used herein, the term "nTOR al pha"PCNGOREB/001548
refers to full-length manmalian target for rapamycin
(MroR) protein. For exanple, the human nTOR al pha
ggldfgpep.tl de i 'Sdt hought to be a protein approxi mately
amno acids in length (SEQID NO 4) and is
Pohypeptides 0 be encoded by a nucl eotide of SEQ ID NO
g . Polyp %pésbﬁj[%e-ﬂlﬁgn %fcf‘\fr@é%tmT@R%Ed Slyeiptidésies mMrorR
bet a polypeppldes. pol ypeptide" is used herein in
its mqwﬁﬁpb sptidetis esedhareih en its broades Apa HIrese 1o dsoppound of
nore subunit. am.no acids, anino acid . : r
et g BBmeraats BT Spdl R IRE The
&P ol RRplidSah SLRERAELho PEpals Sequemngs andalsy prnget pagpeptides
and ‘protei ns. As used herein, the term"am.no acid"
ané_pmt@ns-_ozgé hseddreraiasthe Erma ey agidnEelers & g Q%Llfﬁﬂ aps/gr
am_no. aci | udj i: i
B i ARk, FOUGARE AL AR Bolfe B AL bptica
imﬁi g é%:ia;ﬂmaﬂ‘&ﬁd &5d al;l'diegsmmldbl yeptdirdimsetios. t he present
ion are prefera rovided in iso]ated .f .
used Thermehwep s s s Hefest G Pe T AP QB AV RG f is0tEted
B ShC Aked IERGHANDERin iQbi BT iEAktedbOghyae, raEaaiar or
o refmove the protein fromcellular constituents that
c&é?;dﬁbﬂi&ﬁioﬂ;’ amsaydoEdad rewove thperqieio sy cellapgopstgents that are
arti san can,_readi enpl oy, standar £ 1eatl
RS S B0, S B RAB LR ey stndard
JuB¥RA drPRethBad tedsai PR oRRSBpIOMIORL pol ypept i des. An
mIOR beta pol ypeptide according to the invention nma
be a Tatmeseht pvowsuringlndesMORRYR(PBOPRHE peBRHICS?- é&yﬂTOR
@e ol eptian agc dcﬁki AL Vel Egm%ge%%%na%ﬂ €08 cudtng mTOR beta
AR RRPG IR AfC9r e hHEAL Eboditrent o ?‘he [ Tvent | on,
R hethiye pepiahtdetaiist st Sraghentahersofasslescribed herein. In

essentially of [ th ' i
c@_l%ggb[odmn){zf therimpsraions ASET FARRete PO RGP FERTR A CHSLLS
m et ol ' i: . ' i
R SRR AREE b Snlfp Reigbdfed PESRO IDMOCE I ore
6 ImARET thein2EtBnoin mTOR bets polypeptiderio 8 spligs fision berecen N-

in the nmroRa, i d . L 4.
tervloa Eie 63 o 2 AVGHE GTeminel apresit BRPTERe! g
@g%{o? tsﬁcrﬁés’ thgs%rb?ﬁiﬁ% Scifs SEME hAf dNo by ptia@ BPSEQED HO: 4. In

_ efice having at least 75%or at’|east 95% sequence
ek efpoilinidnt dfihe dmientiomdhamdERbete polypeSidd qopsisi@oL,xonsists

et 225 S ot 5 D LB Gy
fgglg?tgg%’lﬁg%b 2@*33@%%?%@%%%%%? Nl(S:g}r?&dqﬂlobp'hdrﬂates S6K1
and/or 4E-BP1.

A polypeptide of the invention may be encoded by a polynucleotide of the
invention as described herein, such as by the nucleotide sequence of SEQ ID NO: 1 or
by a polynucleotide comprising SEQ ID NO: 1. A polypeptide of the invention may be
encoded by a polynucleotide having at least 80% or at least 95% sequence identity over
the entire contiguous sequence of SEQ ID NO: 1, or by a polynucleotide that hybridizes
to the polynucleotide of SEQ ID NO: 1 under conditions that employ 0.1x SSC at 68°C.
The polypeptide encoded by such polynucleotides will be capable of phosphorylating

S6K1 and/or 4E-BP1.
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by a pol ynucl eotide conprising SEQ ID NO 1. A

pol ypepti de of the invention may be encoded by a
weolognsmbeot i de having at | east 80% or at | easeCPDEBR008/001548

sequence identity over the entire contiguous sequence

of SEQ ID NO 1, or by a polynucl eotlde t hat

hybr i Bhered GRobath aobpﬁgtrﬁmeéfobq fd@atelfa $E@WN@TQR Gai@er

%o hdi il 3 gg%tvg A o gc{%llvgt)fve%r gg'%(&t e C hér HgturalllyI ocgurrmg mTOR

y suc |des Wi

E‘e@@p&lyﬁe;ﬁfde QMSWMT@RI hitga ﬁﬁiyilie;mald/tlmt 1s41EttBB]]ly ThyeressE QR any
bet a pol ypepti de rm occurr m
HEEISS mij?% § gergpa @@B‘?@%%nt %éi"%l?/lﬁt 4 %“a Pﬁﬁéﬁ’ﬁcmmg

A ) Lty S TORS-aayplonon .

mrphma;reﬂnmateam yocbpb(cel 253t opmolies)adbrapbi, arhemeldradivestock animal

(R et sherpy SEANErR: TuoroR0bda RALBI Al AESH L LB, mouse,

ﬁ@' Pcﬁﬁ’é ib@@ink! &he ehhhﬂ@fhunﬂmr&ﬁrohuﬁiﬁ{anmrinlmé ﬁlTGRB polypeptlde
( . g. rat or nous a rabbit hor se,
Pnef@gblm,cqhe a0k OR |be’(aé)oéypegt1é%|§ta hugﬁv@é)@"l“ k&t%}polmlde TRer

%1? %fl %rgLonoya%Fﬂe\c}g&lc%¥a lﬂﬁmﬁn betal %pﬁ%@nfg rglven in SEQ

Vi ne equl ne, uman O
1D Nmate ]FH-E@D}’Mle&Sﬁ&@‘qudmce Rneddingab Ih}u;nan el O GR alpel ypeptide is

| d h R b de.
B QRS Gn ndnaeT QRes B E e StHHA bR satign may be
Bng N B‘tﬁf‘ugﬁl ) c?t:cgllr M TORIER pdPyPride, sudl & 2 human ?olypeptlde or

ynuch eot irde seq ence encodi ng a human mTOR
may jop eptlleé vaiagh thereof nABEIR vaDiaNG, th@ugh\nmﬁmg@simbﬂy different

d ta th
BRI PER oBels i e e Bor ) su I the Sfd B sy
&%l@%ap AlcaeRY dsdsviatedl wilthd@isélBsad fréfelrc vari ant
thereof. Allelic variants, though possessi

SI ig hﬂ“ll@/ ndiQR betepelypaptids mey be 8 gz pal Wﬁ%{%@t plsd@s a derivative,
i#%gg@g?&!fe’ fr%’gnlle!nt 3 hluhedta dﬁaﬁ&raﬁ?t c&éné hff'dl@ beta peptide.

unctd ons aSSOCIa osed
Sﬁ(ﬂi £Variant pely pEtide pedfaraplyl rypéptthel eannalyiolbrgical fenciiamor activity as

tid h d | | t d
PR oSR iR PR Lo REPHE (F Ra8 Cubr Ui BR bR Ressed
d
g Bg%%ly?#gi]og Ig\ég?‘bgurﬁﬁéaoﬁ%ly}fkapﬂﬁé 2y rﬁfnﬁfe? bR tWiti@LAFNTEOR beta

on or act|V|ty as a -
amtdusrcaisbgr heretur 4 isvigebid GRiabepely patide deay Ipne amz PR/ pore of these

act t se a _nat
e GORet THEN R0 Henmgdr hup e HRabticPGet dpefiea
aﬁ/& A6 Qb ﬁfogplm%@l sBcorl pbiellng/oy did #billity to bind DNA. For
pol ypepti de may have any one or nore of these

exAnipie.ta %gtablpofﬁn@n(tmbrp@ptl@ may induee PG apresHen. nﬁysultable
t t he / 9
{513k Bl G BRb e te ibsRifor PR 3 AR cbdBoBitibl I/s2448

B the PR mFOR cexa#Ba€id sBqeicé abSBQ\mrNenu (msw efnhlede
may i nduce cMyc inpression. A suitable variant

pdIGRE pollmavtuhy)f @@Qﬂw@q ).y Aauigabla tvariant pelyipeptidesingy bave the
ab1'i1ty to p%osphogylate S%%(A'l A suitable variant polypeptide may have the ability to

phosphorylate 4E-BP1. A suitable variant polypeptide may have the ability to
phosphorylate S6K1 and 4E-BP1. A suitable variant polypeptide may interact with one,
two, or all three of Raptor, Rictor and GBL. A suitable variant polypeptide may induce
cell proliferation. A suitable variant polypeptide may protect cells from starvation-

induced cell death. A suitable variant polypeptide may increase the oncogenic potential
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of the entire nmMlfORa am no acid sequence of SEQ I D NO
4 (Ser605 of the nTORb pol ypeptide of SEQID NO 2). A
W@ ioBabd4ed vari ant pol ypepti de may have the abi PCT/GBR@8/001548
phosphoryl ate S6K1. A suitable variant polypeptide nay
have the ability to phosphorylate 4E-BP1 . A suitable
o ¢t A puitabbeyrriagepoispeptide maytisceebsd the yenggh of the G1 phase of the

hosphor.yl at 6Kl and 4E- BPL..A_suj ! [:
BRS80S 55 s B TGt gk wouia v
RhJTAREREstobl 6F e sRINEd Gider. ATIs Eahples st oW such activities may
pol ypepti de may induce cell proliferation. A suitable

beardsessed pad yysehe pelapeniie sf SERCID MO Pesppsipmple. These methods
t i .q )
c%o&ﬁé \ég%‘ia:agg gﬁ%}&&fﬁf& akd wif %L}%r Bﬁlgggxg&d%? Lx?dé’s@ﬁb&f‘lltlerem.

ncrease t nic potentialof a
cel | . AR 18TORBokypeptideantt the olvypiépt mep rateiy ode or swsefunkgons of a

| th of th h f t | | | .. Met hods f .
£S08g uTORe eeaeRd (oSt BPeSeRsanR BEin P SRRl kinase
%ﬁgﬂ#}gr DRivaBAN thyoush IR SHARPRLrHMLbASS 8 kirideadsii@asRfespditting to

es show how such activities nay be assessed and
83418 dfchp ol TR tinde afid $EQen® NEGEQIRANQiH @reifd of the

R

R A A8 o Ok g R AT P o ol 4 BRL; the

&bitigt fodneravayithnel hinkbtay nre,dwonmradl thfee df Ragte, Ristdrwend (L.

osi e BAPRISHORy PP s DagRaR utiof meSir B AR bR Sastiyity of
ﬁmg%c&frin§%@d)%%@ tk% i6 gﬁffeﬁ&ﬁ t®fhat BEAUMMERER mTOR alpha

pol ypéptide of SEQ ID NO. 2); the ability to .
pblypertaiey [Fat exapplerasgestribied dereiny epllgexpressingsn TORY prefiferate

h | at e S6K1 th il
FRPBERY LTS M R PR s
ﬁ{ll_%c:;\;u%i{\t@f c-M}icéﬁrbte?iHé@@esgb??ﬂl_ts @Kpreﬁinig ol ORfthdsela shAlt'ter duration
m eta pol ypeptide o e invent.ion ain a
pﬁ@étph@q?ﬁethg%@% iegpreéﬁfin&mﬁﬁ%qwﬁp@é%? Pf%“b’é‘?taﬂom
gnﬁécté Selfdia Tai‘ﬁ'g_letﬁé effQtd Ffastenﬁfl st Waltiohe&%%bsm%nﬁf ORB leads to an
0 ypepetl §&: e, d be

or exanp as descri herein, cells

mcpeaes i cudl otORMippabntia campared $¢ eellstexaressiag sl ORa. An mTORP

expressjn TORa; . expressi.on of mMIrCRb t nat..mMrORa
pekBSP s T RRIGE PSR EITE Sy DReCr i AP SR ERrT g hen
ggﬁg&ggwgnﬁﬁ%p@yﬁeﬁid&horter duration of @ phase
than cells expressing mfORa; expression of nrORb,

but
not niPORM@eptideotasiants ieedndss buipir aet limited ot fi@l@ti@m@fid%i@?l @n
t,ar.vat i :. i f A1 i

BiPb oS TRE R tes I L ORf SolybeBid SEh S8aRe

BERHEsEde T IRORAN AR, rilpRkarppleypaptabtievaniant iney be a substitution,
I nvention may retain ang one or nore of these
&

deletion enedditiqueaiiagbiipaich @ SERNCAPe ARTERA BB A JFisgmEnyRf any such
GBI AP i 2.5 2 )08 20 20
0Pt A ptodOG up td TigommaRmnpod ypd pubdidutsuns and/or tipletions from a
naturally occurring mTORB polypeptide sequence, such as from SEQ ID NO: 2.
"Substitution" variants preferably involve the replacement of one or more amino
acids with the same number of amino acids and making conservative amino acid
substitutions. A polypeptide may have conservative substitution of one or more amino
acids with one or more other amino acids. One skilled in the art is aware that various

amino acids have similar characteristics. One or more such amino acids of a
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pol ypeptide of SEQ ID NO 2. For exanple, a suitable
variant nmay be a substitution, deletion or addition

W 2008a88490f such a sequence or may be a fragnePCT/GB2@AP01548

such sequence A vari ant polypeptide nay conprise 1,
to 10, up .to 20, up @B up to 40 %
R%ymﬂde ﬁm% ofteabeopubsiated i 6 Ok £ SSETIch BB cids without

Do ypep%j §g§s§f§g3}§%§eﬂ1§f@f&a§ 2512E9¢t 9&‘1:1 s ak W%se activity).

F@Besmipte, in am‘inwaamd may be pmlstlmtabwyhmn\ahbmemdﬁmuno ac1d having

r.epl acenent one e amno .acids with the.s

R BER OB o SIS Aer shRie o B0 4G SR 2O fgino acid

aotiér RS ahithd 8A8,; anﬁtlﬁ@l:ﬁﬁi’%@f drfi®o B, Bddter hydrophilic amino

conservatjve substitution of one or nore amno acids

afid; lanether bydrapltabimtriar agid prethrringlar amieo aid anether aronrasic

a@l%ﬁm a§ daah h%l-"gﬁ ﬂE 'al%ﬂqso a%m r@orﬁg g%?)ell?l%g Gf gale@ol f4in amino
U AR o) nore ‘suc no acl ds “of

il wineptutbe asd to@&lecft sbﬁatwbﬂistmmhedrd)a/s follewer nore

ot her such am no acids without elimnating a desired

pr operty of that polypeptide (such as

R S e R : B A L AR
hawisngpslafiHyafophbbiRehdut@p, floramxapglhe hy@aphitie ndugail C

amino acid,  another acidic amno dcid-—another neutral

arispo [aelad, hydraphres; ch&ra«rcb(e}j anl?rno bxdr@phOAvmnhletral

. B RRBBH i CBATER B &GP P BWUE Sl no

a o) h n ag
of Enol A ﬁfdaf%f*#%‘%%%%%% PO (b, RSP Sl gt

suslyabphkplstiosteutiabnt s are ag fdrl gualar, Epdrophuhnpheeltrat he

anr} a¥a ani Ac ml ur\l Re an| Re \lal i |l attetl N

ACT OUOJ LA %A N

T e g S AN elaolﬁr@}w@ﬁelnﬁﬁo@%ﬁl
(am no ggcg aV| ng aliphatijc sidg chains). O these
Dossibfe gtitutions it ig preferred that glycine
anile al jalpleic Aliyeiropsotid, aewtadst i Valt ealfpbatiahgdaphdbie) neutral

(CI nce-thev have relativelv lshort-Isidechai-ns)—and

o

tHat viapiandiydrenhilicnehaserfi(is gl ekrei mrometc, awéeppﬂaebié“neutral
Z#%‘h' bl o B bt o P%% el BgRiobic

am no acids that can often be subst I tut ed for one

anot her include phenyl al ani ne, tyr.osine and trypt ophan

(ani rioraxpaslen theiamyna pdnelvens; %l@le%a’aheq eyoias, ﬁed {soleucine
AU QG UIUPT ANACIIE BRNIBER, Lt o
thmedjosmbled;abs’thamm)n is @se;falraguhaeglynde ghdialaning are( umf'd o substitute

ds_hav de.si de ch
REO ERRe (e oy HRTSre gy GO s B DR AT A lgpgine and

1581840389 arBistP &uBSE Bl Tor SheCRDARE V@hdeMBey/ l%weéﬁtgef ﬁﬁﬁfaﬁc side
to alterations in the amno acid sequerice that do "not

chding Wde¢lya1aﬂ11ydmphab1b) oDthgi aminofagivistthas caw piteirbe whsyumd for one

S B B8 e L0 P e 8 08 B
s‘idbE‘dHalr@li’ll}mlhé’ ak@nfd@ aag Blsybmb %ﬁmnbfh@ld@ll’ﬂa{fl F)bah@ side chains);

phosphoryl ate second proteins and the abj
aspartate and glutamate (amino acids having acidic side chains); aspalagme and

glutamine (amino acids having amide side chains); and cysteine and methionine (amino

acids having sulphur containing side chains).
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to bind DNA. A substitution, insertion, or deletion is
said to adversely affect the protein when the altered
W@ weasmed prevents or disrupts a biological fuPCI/GBR008/001548
activity associated with the protein. For exanple, the
overal | charge, structure, or hydrophobic/hydrophilic
pr opelstise$ h&kint B eomeptative vatant beferaltd elterdtionstih gt amino acid
adversely affecting a _biolagical activity. . .
sapeorathatdnoteREeraly AEd RS RHERBLIRLEF d54ViLY P hggrotein such
for. exanple .o r JLBEv P O RS R bREc dARE & aliys ARG Gy retain
a%?ﬁﬂﬁf&‘f)g}éﬁtﬁlbgés O%Q% Sutadversel y gffecti ng the B
iHioibaiyaalbe acdtiluiet]] ths ability trephosphasilate syeerdaproteins and the ability

| tid hav, ' i d ' .
of Bl D Rbout S GeaEr Cagisanee FHAERTdsCIPHRe & protin
\%@Bﬁ?ﬁk%ﬁ@%ﬁéﬁde NeevEhidrdihepty pelbgeal fagpiivnee actuith

e entire sequence set forth in SEQ 1D NO 2,

asociatqur eite telprytelt. Fasgsamplsotie osemgl charep eI B it

90Q% . at. | egst, about 95% Vi

e sy daenf Egebeeict ot o bREh PR el Okt dfiscly
8RB £bioTebiE actiatys eAcoetingly, theRmédveaced Sfvenaeranibepltered, for

on the protein level. Any of these. |eyels of.am.no .
exeingle td@ender ghermyypggu%e( @ggﬁydg@;ﬁ'ggg qrﬁngd* hcl, g\ﬁt&f)}gﬁt aodf\ ersely

e.natunall vy q ol ypepti de sequence,
agg’c“%%/{ eé) I%Pélgglgat%{‘lg@re ggfs{@%%ggct ion of the full
| engtWarkes pelypeptides ataydevaen awino30id scqoence Peving@y legpt about
nore am no_aci ds thereof. Any of..these. i
Tk e o 0EH Y BEBA AP SRR IR Do TR R
s%gﬁ]éﬂcg,%ldﬁ 3%@8{‘[%9 SRjueAe: sefierna SEQIRNG\EImwé preferably
S€q

uence 1dentity may vary in different regions o%ghed t
nTERbatwmt 8Yhca. ledso pbay R, at least ghpyt Jao, ﬁ#@%ﬁ aﬁa';}t g1 MOS
at .|l east, 75% am. ng,aci d i % r I d
EEAD BY1e0 AR R e FERAmpl Ruitih mouss and sat
TOR RS9 Redhiron @Y @i‘cit@’h lseh ﬁﬁnp of thdsmlev¢ly ofiamirioracid identity
sonme regions. For exanple, such a variant p t .
may be present agiess the i A pBF PR RSP HEnE P&%ﬁﬁé’oyﬁep tide
nat ur al | ' hd §1119En IR 88 1REYe, such
WPWCFE%%%@ Gng{eké}ﬂ a9 E\?c%ectidﬁ%ghéﬂl n%:l B&{uegye, such as

such sequences is defined herein as )
Adh6ssIBer Cemt1age2atf oranoreansnd deidethierradsAny of hese evels @4 p@ino

th i dentical. with. th -
LESUETEE ot e L T el D o, ROt e
PRE Fe%é%fyse%ﬁéﬂg@ﬁ%hﬁf&ernﬁﬁear?ﬁ% Hiftere i esgi@istofiberdi TEIRA sequence.
|

and not consi deri ng any conservativg_\ substitcﬁ.ti ons as h
Parr dxanfple, hevasenfra FOR Birniwsniaavept lepsisfisgharpiigragichidlentyy actoss the

ferm nal i aah . R peBRaE et ABS have a higher level of
g@l @P%l‘?@a nﬁfur"iﬁ SEFI o m:ﬂr?tﬁ@ I{bﬁepego{lypept i ?de sequégng:e
shakhcd@bntR® vaOMs tdmhiefbghhs aFbeetaiple, vociod vgyant polypeptide may
connection wWith amng acjd seq%gnces, 7 seguence ence
red@ntone r mogg egnservgd damas dom RN L PRI EFIrLEe:
val ue 3 DG Eh S bAWLGTHRBPEARAAEd Rdrein as the
1994, I(i%gl?ya %vﬁ%?ﬂgg)hgm‘o%pow ng par grret ers: Pairwse |
pbicaitagnbds aainaneidersidudstin Horkandidate sequence that are identical with the
known peptides, after aligning the sequences and introducing gaps, if necessary, to
achieve the maximum percent homology, and not considering any conservative
substitutions as part of the sequence identity. Fusion proteins, or N-terminal, C-
terminal or internal extensions, deletions, or insertions into the polypeptide sequence

shall not be construed as affecting homology.
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accurate, Mtrix: PAM Gap open penalty: 10.006 Gap
extension penalty: 0.10; Miltiple alignnment paraneters

WO huBns2494 PAM Gap open penalty: 10.00, % i deneCT/GBR@B/001548

del ay: 30, Penalize end gaps: on, Gap separation
di stance: 0, Negative matrix: no, Gap extension
penal hycormeczcom Wdls puohire- @pbmqﬁ@r@egé'peqmn@a idemsty"” oafers to

R AR BB e B v P 90 S iRpson et .

1904, bipeadeth tie follovitbepdraantisCRAirvies al@gtﬂﬁenwﬁaﬁmetaymethod

Si rrpl been derivatized. Preferred "derivatives'
gt MATIX] RAMidean aRs8 SeRalisnbo-O G pderpios panply: 0.10; Multiple

I a Gd .
D5 bESRAS 0K TANE O b Enan Al RIS o e 50
Phetienénd gapsnan, aGapdspme@h dlistahdee OSngmwe&ﬁatMW(ﬁl(Ep elfeension

ey a0 festdhe Bt G p&iefiss’ G Shvckortult 637 Braptiesany
ny(ﬂl%gﬁﬂ’@ re%ésV@PSN?ﬁQE‘IQﬂ Sﬂﬁ‘ﬁléﬁ&tlﬁerﬁﬁ% despartibad: ﬁ?i@ﬁ@ is

prepared during synthesis of t pepti de or
w&mded by indlvde identind defidesa tvibdeh haye sivhply btehedgepltlz@tb | s

inre ant _.fQrm,usi, t echni

o't - PR Bt Ry e Sabef A PSR T or e
euplpbbaurfihe amagradd theQinihd 888 WictOdppBalsliRtie saghdiSe is a

Del etion and insertion variants of the pol ypeptides
"rstuikasplogitherealc %@@ﬁcmésqérleélmequmﬁmam so Awidggivatized or

B F BB R OO O TepOR S5, KRy
abversejuadtedtodhi | st retaining a desired activity. This
can enabl e, t he anount of tide required for a

I y
parti aw“éﬁmﬁw KIS 45e <SR GRovopey BY PsRAreg dhing pnthesis of
?‘) lft?tﬂimf otsfl%r&ﬁicﬁbh %dﬁfcah&g'o\f'\a%éﬁlth%@pﬁﬁe ?sclh‘iléoombma.nt
etion of "smal groups of am no acids such 2,
ﬁm@msslgém h@)\m te@bmms dsitet dlm@tedfmutagg@msamldmn amt@genesm or
%&gﬁﬁﬁgblegx a%a/ong?tgel ?I u’%%l naocl peCI fic amno acid

I NS or ¢id insertions
rel atbDyletibwamd peéryips phliges 68he bspehilcsaaavitiifitse e of the
be done to alter the nature of the polypeptide (e.g.
RUgseRE HIVERtion, Mg 399 deletions capbe peyantageaws nce the overall length
BRSO A OE b ASEE REL LR, ARG cosie
acnseyt Ibisshn enahbid: theentaunt biEpd peppéide eeqofred fgral paptmqmarqmrpose to

as define ove can be provi ded, usi.n

et DeToR0r w2y SObIedhe Selefer Sgibiiar amino acids,
deliRERATsAall o s AT DI fGa SEMHBR 62 CIANGS £RR0RSIds, or deletion of
provi ded by site-directed nutagenesis. This can then

Ipxgengminotasiditeiginnsy ShJeh ex phee‘lsbtlop o spesifisoinyipe ;amdct@mams or other
a corr aml n

SR B SR BRI BUPER S n DO oG B gy This may

Bendohy @@allﬁ@tth!é adthie cfehepollpeptiad QR btomkiSEl i@éntiffolith,as

t he pol ynucl eotjde having the am no acid sequence

nwidiepiderber gxpresgion). Polypeplides incorporating amino acid changes (whether

substitutions, deletions or insertions) relative to the sequence of a polypeptide as

defined above can be provided using any suitable techniques. For example, a nucleic
acid sequence incorporating a desired sequence change can be provided by site-directed
mutagenesis. This can then be used to allow the expression of a polypeptide having a

corresponding change in its amino acid sequence.
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ID NO 2, and ami no acid sequence variants of any
t hereof wherein one or nore am no acid residues has

whews/13133erted N or CG terminal to, or w thi nPCT/582008/001548

di scl osed codi ng sequence As expl ai ned above, the
mTORb olypeptlde of SEQID NG 2 is fornmed by
spl i cThgpelypeties of the PfeﬁﬁlgtﬁﬁYﬁf%loﬂ Arshude gagyrplly ewgumg mTORB

TR RS SRR AL 5 e s

mm 2, am/amnwmmdssequéme eqriantabfaty therrgfrehérsif sr@mr more amino

the T p peptide, such, as for anot
ghoﬁ%ﬁw Sﬁﬁgi#oea of & LH gefu#l%l?seﬂtcodmg
s%gh&i%eaCAéi Sxplainéd s8vat e nPFleB’ %rypéﬁldm}f SPe) IS ad: l_.\/ls formed by
entified by, for exanple, sequénce alignnent and

whieprertbgsher toeaginents ﬁmmabcu%gngtmm&% padypeptidpy SEQ ID NO: 2

SRR A0 ATETL R OB sRaap BTt
ATORP @8y compiie the bmﬂeﬂemﬁgﬂw@ﬂr&ﬁ avigthyr mﬂI(ﬁ@ﬂp@?\p@ude

fromsuch N and C term nal fra]%ments For exanp

spshiea fr aRvirpngBIaly epevrEas mbORavelyapgtidst Tthﬁ@qae@ke&emmo
ShoA10.06 ) RHBLGR, P A TSATS T PR e
élrgnmeahmmannpmﬂsbxy Acaniant mFORPORapthiuy pe fitrndd byAombining an N
NG T R
Iﬁﬂ?[%lg 1tﬁﬁ gfl\'n\%?d%glg’g}f%eﬁw pagd fn\ébtal/so%r ﬁfs'e!g\géiilgﬁm‘{rﬁsuchN

ayePpirmingl fiagmPoR EOp@tayrgéptau eiaonf mil ﬁ)@ﬁ molgreptide magiynave any of
AR RS RES sttt el S et Plpt g e

efevaliORand & tethhibaloth £yl dn@OffBMtan® hattif ADadeRMrr Bigah TORGIBlypeptide.
residue 1 of SEQ ID NO, 4 or _may start froma

subsequaHantaEOHGanayseranpriss diffsraet fragmenis fren ap mEORg
j t
Rlgephit Blos G BERELS oaftbtlo\@th G Aol ARERAL hffingHhFOR Pleriviy
aztlcfeﬁﬁeceaboueesi due such as amno acid 18, 19, 20, 21,
2 r 28 . or rI er or |ater, amn

221 o Mk Biesm e Rebmsprde 6 P ABINGER bk piinile 6% rrORS

ﬁbﬁ)ﬁd@@ftlﬁ%\!‘é‘ﬁﬁgnhﬁyfc@h{ﬁrﬁe aMidoARi® 1ft6%"6}“¢EQPDNO 4, or
suitable fragment fromthé N term nal of nTORamay

m@y ccemglnqﬂ raore0s fevigr antigo a@ds frgm the N-teprBinapdf mIQRoQ 7A ‘Suitable

S sB T rAT AR AShiR 8 ORI Bty shliom =

@bseiﬁalﬂ 1esitiee, sdclods diiyio eelﬂm B§$ smroe anitelf mw) aam ' suitable
acids fromthe Ctermnal of

fracepnt Af MJORaroRy 7AY Bkieaipe 23 eﬁwSE@sIﬂjlﬂ@ ieemaafenéet? different
rglergni)dlrl]% Sl%('}:li ag%élz%&rlq églﬁzr‘_?[g ‘jl' 5 zgms %@ ?['7%5’68 or Yy re]eu"f’ixs‘,r or later
amino acid residue. Any combination of these start and end points may be used to form
a suitable fragment. A suitable fragment from the N terminal of mTORa may be, for
example, 15,17, 18, 20, 21, 22, 23, 24, 25,27, 30, 35 or more amino acids in length.
Similarly, the mTOR polypeptide may comprise amino acids 1867-2549 of
SEQ ID NO: 4, or may comprise more or fewer amino acids from the C-terminal of
mTORa. A suitable fragment of mTORa may start from residue 1867 of SEQ ID NO; 4
or may start from a different residue, such as amino acid 1860, 1861, 1862, 1863, 1864,

1865, 1866, 1868, 1869, 1870, 1871, 1872, 1873 or an earlier or later amino acid. A
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1865, 1866, 1868, 1869, 1870, 1871, 1872, 1873 or an
earlier or later amno acid. Asuitable fragnent of

worTioRasAy4 end at residue 2549 of SEQ I D NO 4 PCT/GB008/001548

end at an earlier residue such as am no acid 2548,
2547, 2546, 2545, 2544 or an earlier am no acid
seisghdeBagmenief ar] ORe may apdef wsidud 26#20f 3@ ID-Ner #ionalay end at

AR TR 515 18 BTG ABTOAD B0 LS, B i
acidiredidid. diiowével,HeRerefered tiANtheaT tbrR@ia i gMBNt FenPORM includes

to f i table f t. Asuitable fragnent from
e R domaiblocaed areraingidsd ! 1 o 20nhNER Lo 6By

@&%bin@ﬁgn ofsg’ése ﬁ@ﬁ‘?’ an %"gﬁr@nﬂﬂ%b%gb%% g’e%@%e&#%}gjg rﬁ"i’igrnent. A

amno acids in lengt
sutabls Sagraen foontieratarmmabbf mTEOR NNt bej foaéxaafe, up to 680, 681,

- ' om.an mroRapol tide. Such
ol I S e G R T

OCCUr Theeh ORI 8O BeftiticSHBBE e ARy cBM8Hali O oPbuch N-terminal and
del etion as described herein.” As descri bed above, the

frteraingbirggiaerts femvdnl thTORwaiohypeptitle aSuchdragments may be further

' ti Vi f mTORb Ll . .
RO By GrenlRirar ol By STy i B0iEor goion as
ddsoRbedherSiQ | D NO 2 retains certains domain from

mTCORa, but | acks others. For exanple, the niTORb of SEQ
| D NOAsslecbrd abeie, F@gaT@R&rwlmggdeawdl ErRmaGisatons

g5 5 SRR SR TR,
fowpiedtipae Sithe mRORSfodISEQ He NOpRergtaimsrcertains dbinaiifAin mTORa,
TR outs T B PRI Pkl ORERT SHAE AD: JPRERS fhesagulacory

BBAIPARL F AENHRYndidCiforh RET GRI NItdRER e Eﬁﬁ%‘l}saclﬂat these domains are

mrORapol ypepti de. The nlTORb po peptide may | ack a
W@@ﬁsmégr hatuersionifa mTORA n& @Rm'lﬁd?k@/ pelppéndicle afaySEgefdpe lack

[ in ot donmi ns .fr
AW BB L PO B b D O R TR, o DR B0 me
cayplbely laslpansiibhad HEAT thgainar Tae s FORB pblyb&sideimay lack the
g&@b The mMTORb %oll%peptl de ma¥ therefore retain an
cRsweaR fromtpom TORG prikrerddemi he pHOR hpelyeaptide may lack a
faekdRl euyr i n and/ or an FATC domain. The FRB
domain is necessary and sufficient for

FKBP1Zhe md&Rfcpolyeptide of SEQHE NDORbogsphyrpaet,ird@imetiier domains
et ai n ERB donain. Th T o) tide may retain
b P QR 0 SR 4 PO B bira CREAFR TR s may be

T4 RP MO Cridub bAtling @%Td%ﬁg.- Tﬁgglbl@ﬁﬁﬁﬁlyg%fﬁier}néf

a P13 ki nase-rel ated domai n. mir pol ypépti de may

theiefr refairiand$id domainrand/h e kimeerdopeain/(Béhtander maggulatory
ﬁ%%ﬁ E.Infg’grs :%l fg %{]‘p‘iac{o;}l.ya?q.ﬁghﬁ%a&%a?g " rlegestserl]r?ftanﬁ %Hfﬁacgesnt for
FKBP12-rapamycin binding. The mTORS polypeptide may retain an FRB domain.

The mTORSP polypeptide may retain an alternative or variant domain that confers
FKBP12-rapamycin binding ability. The kinase domain is a P13 kinase-related domain.
The mTORp polypeptide may retain a kinase domain. The mTORP polypeptide may
retain an alternative or variant domain that confers P13 kinase ability. The FATC
domain is necessary for mTOR kinase activity and function. The mTORSB polypeptide
may retain an FATC domain. The mTORB polypeptide may retain an altenative or

variant domain that confers such mTORS kinase activity and function. The mTOR
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domain i s necessary for mIOR ki nase activity and
function. The nifTORb pol ypeptide nay retain an FATC

wa@lvai1se49dThe MORb pol ypepti de nmay retai n an aPCEGBRI08HO01548

or variant domain that confers such nmlfORb ki nase

activity and function. The mITORbpol ypepti de may retain
POBPRRtideERay Tstain e meivd dkese devrinr dran md (i gyciberhpth a

EinFéerlﬂﬁﬁalg ORRLFARE (ﬁﬂnflﬁT@hg mIQE OR&PE%JPE% also retain

pol ypeptide may also retain sites
fumctiGegd bordiggngies forM apt@rand fod /Rmtoﬂ:dd/or'mﬂ pol ypepti des

of the,invention also.incl.ude nat currin

T OR T PUIS B RIS B e Saventieh sp rrkcatiral Resvrits mRORS
ﬁ@é@ﬁle@@h& a?secHé‘S&?ﬁucgécﬁﬁle%ﬁﬂg'tﬁb §EQO a&dN@que%c@ﬂgclosed in SEQ
am no acid sequence variants of the disclosed

H2jl¥Rcand asmine heidsequeagmresnianteef the fisdlescdasquances draheir

E ng[g gydesfl‘g}ea gef gl}dd} g%vetabeeg galgé&q?cg Bé etSlFas Ohe I‘SS?JLIIC Such
ﬁ@ém&ﬁ@talﬁﬁ‘éferﬂmw eOPdpRides busulipepides, hegiconsidfuntiiehal regions

protein identified as regions of the am no acid

%@aa BriinAfiried 35 Feeigns o theping Whid seauasics vikshegomsspond to
pr onoﬁ%ééég gﬁl)ﬁgr o"(|c)5\§(ti1i|lﬂl1 AOMR A ]ﬂﬁe ?@égma% &895521{%?10% of Pronounced

Icrty. I ohs are
hytrophificiabl "Ehehygmﬁis m@ atlcrasibynidgntifiatilé Bb being comeaionly avallable

seguence ana IS S tvvare su Vect O( rd
le‘é‘&é?oé‘re?"e ﬁ%ﬁyﬁﬁéﬁ e sueh é@ﬁ(gﬁ §Gt°5&3>8f>610$4@ SNs) a?)h

| nvenphgPe TR "Bﬁgﬂﬁ@ﬁ@" Btotdideorhb ﬁﬂenﬁforgma9156 BB @ Hruncation,

of one or nore am no acids fromthe N a

et o reimeakl efmae cofnaae pmmq@pﬂs fiiem tltqu taod/Qo C-tﬁpntngl agls ofa
0 7
ﬁr@?’%epuﬁlg n%p Pm as? &% e%bv% goo ?L uﬁ]qgﬁg’u'&) ttél)(r)%)/’ gl ?{)75 or more

ﬁrﬁtnm doids rhay Ee‘ﬁeﬁaowed/ froiﬁrtae Medtidsorr@ierabiddird@isgene rBagdents may
ne or nmore internal deletions. A polypeptide of

%lﬁfeb? generited by AR oA intsEna deleens addi ti onal
Seq ueﬂgﬁy > ngﬁe @P‘tﬁm\%nﬁ&?ﬁﬁé gg@?ﬂgﬁ%@% 1{ Qﬁhtmﬂ%ﬂ sequences, for

pol ynu es and vectors
paimbe fitoisel enaveyd hyoﬂmmotﬁlualebedctand%cmmcnbedehelmv The

uence at or near %I(]e am no term nus of
SR PUSUOE ity Ormatsr bt P Buire; S BobigohRt o S e AR
@fminlﬂl@ opﬁie}fﬁﬁ%bg& thEORnSXGHIR Bar Fet RV @ERBatITRYf 8 polypeptide.
i ncluded in the polypeptide that targets it to

E)@rrqxam@leaa sqqil@g:@esay e inpladpdbinthe pelyppitisls thasitprgets eto particular
#0ES 1%5&1 x%h%lhril%l %fthés hl%CgS%Ié‘lé E(t)ld1 %qlf%q(%%meptlde upon

expressi on arl ous ‘such uen

édpeesaioh. angioa®sucl sbgueheteit @\féllbmowlﬂen sl drl @l doRddiBy selected by
dependi ng upon, for exanple, the desired properties
A alibied aerder dapendinayROm Ot Remp, Jisefrsiradproperties and production

g{h}ﬂﬁ%??ﬂegfd@uﬁé”ther conprise a tag or label to

een for the pol ypeptide, or for
ex pr eAq:oMepﬁdd ey fiathepemhprse. a 3giot Ebklktoliddieify o swweandfor the
di oi soto es such, as 51, 32P or ore
R RS R tor e pion Of U bobyegc, SHETH kaereicedpdigisotoes

such as %1, 32P or *°, fluorescent labels, enzyme labels, or other protein labels such as
biotin. Suitable tags may be short amino acid sequences that can be identified by
routine screening methods. For example, a short amino acid sequence may be included
that is recognised by a particular monoclonal antibody.

Polyeptides of the invention, as defined herein, may be chemically modified, for

example, post-translationally modified. For example they may be glycosylated or
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biotin. Suitable tags may be short am no acid
sequences that can be identified by routine screening

WOoreaoRoska94 For exanpl e, a short am no aci d sequRCIYEBRAMP/001548

be included that is recognised by a particul ar
nmonocl onal..ant i body. . Pol yeptides of t.he invention,
R TFES AP e HE AT S RsdR AredeD o
lg’d?ﬁgﬂti@e d@ﬁﬁitiv*eE,QHéill@ﬁlg apdds yndeshjtibaes wiRhoRpepides.
hey ‘may be g cosylated orconprise nodified amno acid
r esi dgbemicghemadifiedmeptideselspanrlads those heing ong or more residues

: i s i A o .
LT A T e——
peppd tekidalisge whichiatsetbeas derhavizetbtodomm amimdligirochlorides, p-

resi dues chemcally derivatized by reaction of a
folncae seinyl grﬁ@smampg?n@www; v Wlféajcagbw?gl:wwhlomacetyl

. . U
SR AP M £ 00 S A0 st
wathybirehetbylyestproomatherttypastof lesteyscahiydragldegr Brepdydroxyl groups

hl tyl f I . E b
o B S8 e M B R AP cn t B bees, THiGmiHeo R frozen of
gktihe Bl eedetiatdledes fdrtteSmben2§ihtidine! PRytdazhaesso be
Free hydroxyl groups may be derivatized to form O acyl

wedided biyphosrhorxlatien der. exemple himmedthesphiorylegemanst by

st di i i zed to form
%ﬁ?&%@ﬁ%ﬁ .é?‘&’é?dﬁ‘él}“y‘%@é‘f‘u fes may al so be nodified by
phospABoyiheltidahgs dhemicagmudfial peptides obdsphovhitiaddndin one or
and by gl ycosylation for, exanple nnosyl ation. Also
Ak ah.‘é\gf“«%%ﬂg BRI ACHAR R AR S H‘é‘%l%_?t%n‘{]aﬁ%_é@mo acids.
|
B B e oG AL bSor RS e may be
fabstitesedrfpt serind- hydr oxyprol i ne may be substituted for

proline or serine may be.substituted for,serine.

ot ehpaTRl e R P TER RS ET P i ST SpVeS furher
ABRIE thode EbMmainingesreddiérinlifdd makivAEb T, RS ehdm@ilbgdRiré@mbination,
predeterm ned nutations by, e.g., honol ogous )
fischirpstodar PSR maagenesis: e@{ g cerrespordingtraefeins $if gthep pejmal

' : plpe ; ol Lo ‘
A FAESHR0 5 R pRLE P RLIRL, SR e, i
PEnonFAeymaoptinate spadiese andeitie aleleaodothemanraly opeurting eariants of

, .and .the alleles or. other natur ccurrin

peci es 1y o .

tha Faraidy &f BRoteing apfiﬁ?mxﬁtlaﬁs phoew the Proifin Dt Pesporglenty modified
s i n_has.:

b B o D e Gt SR RS ey other
thppa opuiraltyeoareaing amind acid ffor exymple laaletackable moiest suchlak pn
occurring,.amno .acid (for exanple a detectable noiety
cDgeme 98 raHOISODHe or radi oi sotope). MTOR beta Pepti de
M mcs Peptide mnetics may be produced that mimc the

t hr ee- di nensi onal structure of
mTOR beta Peptide Mimics

Peptide mimetics may be produced that mimic the three-dimensional structure of

mTORP. Such peptide mimetics may have significant advantages over naturally
occurring peptides including, for example, more economical production, greater
chemical stability, enhanced pharmacological properties (half-life, absorption, potency,
efficacy, etc.), altered specificity (e.g., a broad-spectrum of biological activities),

reduced antigenicity and others.
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NTORb. Such peptide mnetics may have significant
advant ages over naturally occurring peptides
WO pBash4pgy, for exanpl e, nore econom cal produR€i/GB2008/001548

greater chem cal stability, enhanced pharnacol ogi ca
absorption, potency, efficacy,

ti.es. | f-1if t
b oreelissgbnal e, aosorpion el ey o lheer
BITORPOdiS@lsscicAboVé. t Infshk. fofi AHGRTic8 Bte! e&‘ﬁﬂﬁ&k&%aiﬂ%& molecules that

ot hers. Such minetics may have any oen or nore

miwietalamentoef mETORG sceondafy sttCRlye. dIrsanotine dndbdingent,Ithe mimetics
ne f m netics .are,_peptide-contajning nol ecul es

PR e S P Bt ot e s e G et fecpiadics are able to

HAOG@rangHae d i hARigIcs

bi ndjlng&ln 0 c%{/gﬁﬁtlbﬁ %E@gﬂngﬁ%ﬁ elngrrerg%l‘g)?%g%@ 0tEi eréent’ the

THmpRsics et ahletogtiiosphonylbierBbKA and/@mE-BRe. of Rapt or,

Ri ct and .GoL. I n yet . another enbodi ment, the i

i et} es“%d(régyfé’ﬁ|f%“‘in8?/e§tﬁé‘%h? YRt lePeBB e ARG S it thepeptide

bacRbthewTgestbin Blists @hie@Rab Srilighinliflo hé18 siiE @hhs BERIch d&vay as to

m.netics is that the peptide backbone of proteins
fasilitates melscaler ipteracting.esimilamtoriboseoif dntibadly apH aintigen. A peptide

uch: |l -l ecul ar_.interactions,
A B P N R 5t 1
ambtiet formi, pejgideentleds dre cogintnly proldecdd iakhd PhamasdutieNSndustry as

simlar to the natural npo]ecule. |In another form
nﬁ@'ﬁepﬁ@e é’ﬁlgF 3¢ Pé?lé@r%"cf'rﬁ%{‘i’lgg?uﬁaﬁodblfeﬁ?éﬂ thefemplate peptide. These

tARAITRERPEhER confPMALS Ye %ﬁo Q%ﬁ?& %és%gﬂﬁ%’ Hlt%n@f.iésh%r.
properti es anal ogous to those of the ‘tenplate peptide.
PW@@EHMIW!@_S éﬁﬁuchﬂm (1980} Ade. DogResndls, 29r@; &l esger &ﬁl?reiﬁtr%fér
t I t t r
(Sa B, TR 348 B BE ! WRBEN. Bloet Eeimngeri220-1230
&8 i ' ; ' '
e gt b S0 T s o

co@puiczed mplsculaemodslingnd are usual |y devel oped with
t he a.d:: ¢ WA l.ar,_model ing.. Pepti .
e o B! AR St TR B 30 R B EPLALE pepices
ntalydreaed td pratihge ansefhivalopepieiapeatin®yprophiedi diRcPrGeléealy,
?ﬂi{@ﬂﬁ] val ent therapeuti¢c or prophylactic effect. i
p jopsfics graugRirayenilasto rreradign eelypsptide @ eapipatypeptide

tHa@haks PB{O@H’érHi%lﬂﬁbﬁ@@mrgﬂﬁnﬁéco 'ca‘?a&RJit‘IX'? it h?\?e S48 more
has a bi ochem cal” property or |§F1ar nmacol dgi ca
perfideinkpges dptionalvreplened lor a olomei cgldpfikagiendtinokagies found in
' L1y, repl aced a chem.cal .1inkage not normally
PSSP L B0S, Bk, SHETiSEl MATREL, DL e
césalhelt bgchefenp 6Pé et MdrB B HeGS AR dr ¥hioOMPh V8 eLAVA! £1Mmi
attachment of one or nore | abel‘s,@ dir ec??y %a?et %ﬁ%ﬁ%ﬂ ide
SIQUBR N @ Ben-frerieringnpsiiens en greqepiide mimaidnthiahire piatictad by
0 1 t he: j i retic that. ar redicted b
oSSO0,k MUPLL a0 8 S
posititeisigegeraBy ate proitions thar € hoormdskét PRtcaena @kl y are
gositi ons that . do not formdirect contacts with the
macromolecules to which the peptide mimetic binds to produce the therapeutic effect.
Derivitization (e.g., labeling) of peptide mimetics should not substantially interfere with
the desired biological or pharmacological activity of the peptide mimetic.
The use of peptide mimetics can be enhanced using combinatorial chemistry to
create drug libraries. The design of peptide mimetics can be aided by identifying amino
acid mutations that increase or decrease binding of a peptide to, for instance, a tumor

cell. Approaches that can be used include the yeast two hybrid method (see Chien et al.
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macr onol ecul es to which the peptide mnetic binds to
produce the therapeutic effect. Derivitization (e.g.,

wo 29811339 of peptide mnetics shoul d not subsPERGB2a10BP01548
interfere with the desired biological or

(S Rropuet. dieags St Vo a0 hs 1S s and BSind trehoge display method.
?9@%‘%@{& ﬁ&leth%g %@ie\%{ﬁeafotkﬁa - GORH Bicdidi@nb iYL @eldsT heil (1989)

design o tics ‘can be aided by id fying
Netuno3 40 L.dsmelﬁ}at Tlonshagh dtsplalycm@bsbdmcm’élc nma@etlm hetiriegn an

f a. i de.t f
S BERL P R ot B ST kot o
f&)ﬁﬂfdh @nm%u B8 L. 99} StdtedidHE )4/ FH@%efeN@faV .(1993) Gene
Acad. Sci A 88, 957 9582) and_using t

% pll %yl 26et Feese nptteods \nﬂow@sntlue A mg@tlzde@eé%qt@nafgr peptide-protein
USSR RS sl M S5 AP S Bndke R 8L ibgions

detects the interaction between an i mobilized protein

and a protein that is expressed on the surface of
Hﬂﬁ@&&&wﬂémda and ML3 (Anberg et al. ( 1993)
Strat ;g% EI%.?_%Y[ identi ggié/fuﬁrs SlhciBic-acld heR3)eSRLrté8e mTOR beta

119-1 se net 'ow positive and negative
pdalpatiden for peptide-protein interactions and the

identification of t Se ences,,th t._det erm.ne,t hese
|t or ASCFOHRS R e s AGH R e s PR e 84
{RMERHnizeAb1 P bAY ted@Sto '&Wl}@h&l@i@hﬂ oﬂﬁh@%ﬁ(ﬁs of hiayt le@pMI0EiEher
nroR beta pol ypepti des. As used herein, the terns

demnbp@méqg‘tldes tadeninp.guanine, thpningeandieteyiesing) or rlbonucleotldes

%r %r}%([e %hdeggf?fg Sﬁgﬁ?g }éﬁ%l?%t}&eg Infbﬁ%%' %%H fe %%H&Fform, T 1n a

eox onucl eot |

(adeastiended halik NChistdntmiefies 01&5101@5 tie mmhary |anda}eo@ndary structure of
ri bonucl eoti des, _or anal ogs t Lﬁr eof .

Bsinyelectleard et Hayted s pry pardquy tertiepy e dNoglimjting examples
bfpdy iR BeS i AAE %N { gene Bl Habmeh DN A GhELERARKA BnRNA),

mary an sec structuré of the ecul e
el A, singletsttanded BN A or BN, danbile-stiraded AN Aifewnd indingar DNA

I mtin l.es of ! | .eot d |
BRS¢t erpieh iR g . (i
?%cl&ti&h &1 St a8 deetof N RicdINAA dmup |s@q@hée’ihﬂﬁzﬁed31%m of any

ound | i near DNA nol ecul es (e. ., restriction
saqaglmnn@f)lew\amd@ehes arl wiregs g;’n\d@@%rﬂﬁu sg@ipnces such as

g q)l/l LIS lo? %ubqg ra g?%%h%ﬁ‘wl&%%soﬁﬁg b% S04cahed h«?yﬁle%ordmg to

sequence, 1SO equence,

ﬁiélrﬂ)nﬂﬁlcﬂbﬁ%ntﬁﬁﬂbf@ivlﬁg obaly tl?@kegnewdeenthajﬁ te GQdEMm along the
such as sequences of doubl e-stranded DNA nol ecul
mtreascaég@ PUraSEcP L1 (8 S dee Py gaYlag PREIRBF SyagOloous to the
?tlon of giving only the sequence in the 5 to 3
Irection along the non-transcri bed strand of DNA
(e. g. A pdjreicotidedf tavhvaptian seybentevideshil isgated or putified form.

Q\s u':;ewg herein, a nucleic acid molecule is said to be “isolated” when the nucleic acid
molecule is substantially separated from contaminant nucleic acid molecules encoding
other polypeptides.

A polynucleotide of the invention may be a polynucleotide (for example an
RNA or DNA) that encodes a polypeptide of the invention as defined above. A
polynucleotide of the invention may be a polynucleotide that is complementary to a

nucleic acid sequence encoding a polypeptide of the invention. A polynucleotide of the
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A pol ynucl eotide of the invention may be provided in

isolated or purified form As used herein, a nucleic
w@eiod/1smbecul e is said to be "isol ated" when tPEI/GB2008/001548

nucleic acid nolecule is substantially separated from

cont am nant nucleic acid nmol ecul es encqdi ng. ,ot her.
inyehtjqreme) §e8 POlIYEIy ‘ﬂé@%}ibalélzaﬁ tq fh%“‘iq‘ﬁ‘&é i%‘ﬁmﬁﬂ%abe
P@HEQ g}{f&%%ltﬁeo{nk/grﬁiog agfosg efl _r?arélir{g WParRE uﬁﬁ%)a?flmgate stringency

€s a polypeptide of the invention as deflne
cahbtiens. A polyyntledtiietdf dee ioferttive aylema pasmwrlgotisle that encodes a

EITTY e e e A
c{ﬁﬁgﬁﬁﬁg r Ao A% QqubQRioNseN IPNOTRY Jpecificild) sontahplateddee

Idizes to a nuclelc acid encodi ng a . )
spainyip Py AdeDNRA., RN A rand AntissAseEpssules R v@gleq«? nugledf; arids based

ofB%ﬁgﬁaﬁ?egg%quggge%?o@{irihc%cﬁ%%élrt rﬂfg%%sééq{)ﬁjé.tﬁé.r%@ﬁvedafrom natural

e | ntron may be a _
sRatyIEyankiidel t hah mokadesdsahpotyapept defnadfatthatrrbeing novel

at | east about 75% or at | east  about 95% | dentit i th.,.
athEnana IeoNSD Y B IS oS 1P SR DAL Sapdkp i bdizes
A . AT o \ 1 9 . d.
ucrl?%\rvg’ plﬁ@ﬁ&%a{]t{dﬁgﬁk;y c&‘f&?ﬁ@r@%ﬁ% %gmﬁfeﬁwa%ﬁ‘?lﬂil fud¥@acid encoding a

sense nol ecul es, as we as nucleic

pasttilacbadat tonhapresamn atvergorbackbones or i ncl udi ng
al ternatj ve .bas et her.derived fro

or  SyhPHeEIlBA ) A er i ey RATg L UBL AP A s

O8I pEsk fdidsbiebeddbolisi APonaielofdoihehieatisn mugbe any
prior art nucleic acid including that which en(;{‘o%gf, . .
pojymutidbtidsthahelso desrmr B ORS rolerepiid e PP LEYRPHFGHIC grvention

I S conpl enent ar 0. nucl.ej ' ' HWNO: 2,

B GPaG Agaginge s SRS, fieafr ORRERRL A AMEY D INO: 2.2

e RN oy e A

NGy Ae VAT G FEEmENOTARY S ﬁﬁ%?“g‘é‘y Fhiy'e. A polynucleotide of
0l - ' : QRRoRAstRE M Kleleidacid

L e

$366HHe8 08 SERHD Kok ddes nubleicbtRisqperiop tegstvades BpmSES [PNO: 1

NO 2, a pql ypeptide conprising or_consisting.

cobsnpvah BB his eGPy ba: FEEoRCel T faargee et
e%%o@es\{ﬁé 5 R p&Q¥pdpiiag ABBEQAD KOy 1t her eof as descri bed
above. A polynucleotide of the inventigon may

.

. M 9? H C o I “S e 2 ??
consi Atuelsipesid Sdodinggeqesnee oprcd BYcle¢ a‘flﬁéeciﬂfl@?%}"’gﬁg‘c cgcodes™ a
S RAHANC S 2P o | SR 26 ANSSGUEBER transcribed
ﬁaf?gfe%\;)gﬁpeegn?gg% né]é%% ﬁ][%lgd%uo m%fem% u%ﬁ@gd undanc i{an _ '
(i tHeRBsOSIMONIAG a6® tenslated (inalroddse pf mRN &) ioteaxpalypeptide in vivo
sequence that encodes the sane polypeptide as SEQID, .
Wizn placesl ynder téxe@oafe@lcpf-aear@m@tegg%iﬂéﬁ@&eqmms& nﬁ&%ﬁ’“&dm‘“ of
L8 e R mERE BdeStarPeciPh AE RS’ PahBF Rirmiteus and a
tiﬁg cgdlﬁggg [ gg%%?ggnmlgggl 2 (e.g. DNA or RKIA) \(\Zi chis
fraralsionistpctodbn at the 3t meboody) BAYuand nalzadenxeden sigpal and
Ergn(ascrci&?gn t%I’nqu’!}olA séqﬂ‘él?ceawi Ods}iﬁ? teI I%gatéél 3¥4o\Re coding sequence.
For the purposes of the invention, such nucleic acid sequences can include, but are not
limited to, cDNA from viral, prokaryotic or eukaryotic mRNA, genomic sequences
from viral or prokaryotic DNA or RNA, and even synthetic DNA.
A polynucleotide of the invention may be a naturally occurring nucleic acid that
encodes an mTORP polypeptide. For example, the polynucleotide of SEQ IDNO: 1

encodes the mTOR polypeptide of SEQ ID NO: 2. A polynucleotide of the invention
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when pl aced under the control of appropriate
regul at ory sequences. The boundaries of the coding

wWGeeieasmed are determ ned by a start codon at tPET/6B2008/001548

(amno) termnus and a translation stop codon at the 3
(carboxy) term nus. A polyadenyl ation signal and .
mex he & VEpeteS sedr apelapsriide o8 §1aysaECdRi 4 Yarigat efi g gatyelly occurring

%’h@@&éﬁﬁ%@ewﬁeﬁ%ﬂgw Sgquence. For the purposes of

such 'nuclel ¢ acid sequences can
i ncl udepolatiicleatide abthe linventien ntag encddda galypeptide having at least

s hepioRaiFOR R PORD 0Rs SR SUerr Lot Shobl 6575 it least

0 9dv-PRY 1¥86¢ ShER 95 U0 FhodeNS 1E4XY 8k OM/IYBY MBS [Referably at least
natural [y occurring nucleic acid that encodes an nT

poiuy B%%tdramd re mhnim‘aitb Iael,amlraié/ wuymgd?ﬁaﬂﬁdwlmp@&msu@ as
; L he  mroRo i LD .
Hoh ot GRES feiRigh s BRESADIRERS Bf SEE WG, p ol Ripfucrédrice of

SleGhveRtipe iy eRhicde 1Akt STBY, (RefeRly & 1yat htsout 85%, & least about 90%,
naturally occurring mrORb (pepti de as, descri bed

|
aftleastabonit Daa/eruBpIEoRtilepst touk K& civatie: e R
FALURRTALy A il SRSk AU ERIERRE sponce,
afthulie BEWotidt strate aflBEQ IDAO: hor dtbagiolmboleptid&Henopding the

. at |east 979 t ferably at | east
Belouir oot SEAET RO Gentetivy Sy ot Be ShFHcR e Setr | g
mr ORopReloR %@He‘éﬁnh&%cﬂ&%%"&gi%ﬁg ARl Bnaitni tBE@MSnd it will

am no acid sequence of S \ A pol ynucl eot i de,
¢ undeestpard/enthosnofdyll Fhthe ertshat|ie thetprewes contet.droapilogials

gagg)éﬁ%tpg ﬁg llfltée ‘t?a%%) qultggi[eﬁzg%gdu%go 1) A %}qg@n%@{é"ofoggg{aﬁgeg?sv bvera region

of &f&1sabs, YorBPASEAUERE 80, ifoleinbiahde anilédlt 40,685 LERLDY or more
occurring mrORb pol ynucl eoti de sequence, such as w.th
eomdighoe) Bistqoiides e’i}&i\ﬂe@%@gysw pstNoer thegpiigs [gpgth of the

0 j
BRRKASEA S50 RARALLNG S RSh RSBty oo R I,
UiW GEasRuckage prondeoty RESTRIENrogrymarsEchvedr bkwsedito palculate

hevgoley (€ Based ab it de ik SERed Shetseet HoTERsg) Npglle Atils
Ralarhabed; onivde MRPIBEOD AHHIAST agbthntiedahials - beJded to

honol ogy may exi'st over a region of at |east 15,
paledlate dbmplegy drdmstup3oquenoes (tyricadlycm their defask sefongofor

L0281 BT 6 SIS R AgRact ) IR SHE SRR

AR Iy NBRI e04:4ds-10r pol ypeptide sequence. For
exanpl e the UWECG Package provi de#@t_he BESTFI T, progr am )
whi chHemelegy erseanange ientity] aiihe Hiskotidegr paing aciksegueiee level is

78R B RS B B A s
tHegiorithiengdeyedl tycthd prageas blastpabbastmg tbdasieg tblasgyanst thlastx
LAz o 50 Rkt Rofi Hel. £3) 3586580 &l R akin et . 1990) Proc.
Natl. Acad. Sci. USA 87, 2264-2268, both fully incorporated by reference) which are
tailored for sequence similarity searching. The approach used by the BLAST program
is to first consider similar segments, with gaps (non-contiguous) and without gaps
(contiguous), between a query sequence and a database sequence, then to evaluate the
statistical significance of all matches that are identified and finally to summarize only

those matches which satisfy a preselected threshold of significance. For a discussion of
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exanpl e as described in Altschul S.F. (1993) J Ml
Evol 36:290-300; Altschul, S, F et al (1990) J Mol

WB@B/124%4 403- 10. Honol ogy or sequence identi t RCEHGBRGVE/001548

nucl eoti de or amno acid sequence level is preferably
determ ned by BLAST (Basic Local Alignnent Search
Pasit )ssamhwsnﬂamy iseegcliihg oﬁi;@laemderﬁata@m apediByhilkeal (1994)

Narie Biprtes s 10 1?'23%% RltPBinEomerIet e ioromse. The search
égr%%l QfrafidoKat, HEscRptids, alggr%?% E’f(ﬁé@t iNatde s&ﬁg@féal

USA 87, 226422268, botfh |ncor orate
B@&C@n@@ﬂﬂrwhokﬁfoamolﬂmglmﬁrtelmBSfagamstetqltBéJamequmcbﬁ)[ cutyff matrix

2 egl ??thi ({jg\é{ 8&8‘&)&6&1 oac chgaélﬁ.esﬁ{t@gs \%’ﬁeﬁgﬁgﬂg g ro%rrrl]g matrix used

651 NGO Mldsey elgskn, and tM’aith ostme mn;s(mmtmﬁusa WBenikoff ef al. (1992)
bet ween a query _sequence and a dat abase sequence, t hen

PereMatluaced. Seb i 89:sk00¢ atl Ogl%lﬂﬂﬂy wapperagid bif reference),

?@c‘bﬁﬂﬁ S%E%r%a cﬁl §eﬂmﬂ{ce%5 ?%h?&ff"vg?lu:eléoet cfe%(s: t%g gﬁ%ﬂ{d &8s in

ﬂemgﬁshol d of significance. For a di scussi on of basic
sim/larity searchi n\?l@Of sequence dat abases,

géé“e%pg El?afﬂ dhe %?O'(%@@w TONESSGT R e Fatas 0§ M (¢ eythe 1eveard score for
Wﬂ)'aﬁfbfh‘?atélﬁﬁé b(esid'ﬂ&g KON @b ethdNenhBf SIBNER T?lg—ﬁlgtcﬁﬁ?rrgﬁdues),

par anet er s hi st ogram “descri ptions,
whpmm thei de&lllt valhess $oravl asdi ¥ ate 55 gl #i mapm“avtlbrr &shobkstn

bl Nk R TGP O T B AR ESHEP B53D (eppextension
PR B P AR R e R p SR e s and

et wT 6 (skisnhdwifdoet widkh w(t]hﬁﬁﬂl)lcll?gqmed DHphmerAis ad. gehetated). The
USA 89, 10915-10919, ful I {i@ﬁ%éor porated by refer enc,))
PELY SEPFRSFaTRR TSP 590vet: Wnkfityandiggaw=32" A Bestfit

BoipEKoh FREBvRR s@(ﬁﬂeﬂ@esaﬁvéilﬁblerin kengel: o&a%%g(eﬁjegs%rp% %g,h@ses DNA

scori ng matrix i S set y the ratios
p@mmtﬁrsedd’ﬁﬂ dgapapr%m rehaltstaotl iILEN=-3cghpl erctsi)sioropdalty) and the

d :
b Pagen PR b risSh e B W B e 4,
r es pemw@hypolly‘mueoblua&tay RAEFEERGH QlsSqURES AUk kbRt s
creation penal tﬁ ); R=IO

e&lﬁ'é\l@?qiﬁiepbéfﬁm t@ﬁ) up i@ P tO(IQeWéFOa SEP Y ‘m(t?s30a!‘P to 50, up to
?U@Sym%é%utatlweﬁdhoﬁ \9111191?%1 MB% a.%ﬂﬁ&ﬂnor?ggleﬁgl‘? }Qf:fns%tlon)

sets w dth wt whi ch gappeé Irgnnent s
?EhﬁegmntemmSeﬂe)y belineasacpdi oral e ndgidi afsdteqend (g et i@stance at least 40,

& P Grohot e S aaia of MySAril B toisibe Bdenth of e

%ﬁﬁ@@ﬁh\?%%ﬁ@leé@d@froﬁls&ﬁﬁcm f#afrpeters GAP=50 (gap
creation peralty) and LEN=3 (gap extension penalty)

and t hevagiqui padyrusteotide of thggnvemtipn maeflhrybncblwp i thsmna TAORS
ﬁg@%&goglgatsg%@ gs Pﬁaii\ﬁﬁ il yfgcltcgrsm Yot 8i{E poiynucleo ed Is&cfhea{s the
polynucleotide of SEQ ID NO: 1, or the complement of any thereof, at a level

significantly above background. The signal level generated by the interaction between
the variant and the original polynucleotide is typically at least 10 fold, preferably at
least 100 fold, as intense as “background hybridisation”. The intensity of interaction
may be measured, for example, by radiolabelling the probe, e.g. with **P. Such a
variant may or may not encode a polypeptide of the invention. Preferred molecules are

those that hybridize to the complement of SEQ ID NO: 1 and which encode a functional
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pol ynucl eotide by up to 3, up to 5, upto 10, up to

15, up to 20, up to 30, up to 50, up to 100 or nore
woreioat3ams (each of which may be a substituti oPCT/GB2008/001548

del etion or insertion). These nutations nay be

nmeasured over a region of at |east 30, for instance at
pretesn, such asem rgTOB@(pOéypepbd@aS:dﬁﬁnﬁ@ abare. Hiveh aeure gesfernsd

t he dﬁﬂ%@ﬂ&:ﬁul% arsy | Stp?,tg%bmﬁlze Hn&{}%ga@fvetcgg%&llg% t%r{Be

ob@ﬁplaﬁént&&bﬂmaﬁﬂhe@pexdﬁa@ihgtﬁmdm&m@ [ONOmy hybridi ze
W th an nifORb, pol ynucl eoti de, such as a natur.all

occur $1Fq1?d1y|1?ﬂ1%ﬂ‘b‘bpﬁfv‘fﬁ§éblé geseundes shingentkqeasitions. y“Stnngent
1
c%‘ﬁdycfb & ﬁgitﬁ&g 1 (ﬁ e}%l@& gm(%lllc é%fen?ﬁ ‘Elqﬁ@ {%ﬁfﬂ%}aﬁﬁg for

any t ereo at a cant y abov
wathugy, ﬁmrrwtam'lﬁkee 01§ DANaCH001 § dhevditmchitoate/0H&s SDS at a

tlﬁqutpgﬁﬁg giitl la%stt S@%fﬁt&; \ﬁ%{ﬂ)g Elnlggg XI}rlrfllee)za%gii gidggzltturing agent such
é%rfgfrﬁ&ﬁf‘%}’foﬁﬁxérﬁﬁét5013@@\16‘1@/59 ford@arhidk SAEL0. P% bovine serum
background @i'ﬁb“ di sation The i ntensi

t
4llyg i YodticatH() lﬁfepmgmlpmolldw/%m%wy 1urpphosphate buffer (pH

637 SR8 ARt B POl P82 B

hybyiditationin 56 fredimel depd €3S C 657 ANVENaOY DO M5IMtsodium citrate), 50
hybridize to the conplement of SEQ ID NO 1 and which
sRdiun phosrbeicdRHl (¥l Pd hsodm YR hasPlfeoR Denbardt's solution,

SR, 0 0 o B S H  e
teh@erhoy of aidegbt tll?‘iﬂ‘l&ivltmwhsﬂlﬁs eppldn®iitx SSC and 04f% SDS A

open reading frame of SEQ I D NO 1. Such hyhrijdi zation
Pilladerataoran seakis deWa@mesapfi VARG SEiBgERY C@ﬁglﬂons appropriately to

ob%&h'a%%%n&@ﬂ%ﬁlggﬁ?blﬁ&ﬁ@clc}n@% grthat (1) enploy |ow

lonic strengt tenperature for washing, for .
exanplle présedd &Mﬁ@@meﬂ@mﬁldm freginemts of theanedding pudEISacid

t t t af [ 50C d
Aol aa gieougn af erihir gt My <R el fRgRRhe gy bFfhe
ﬂd?fn&l%%ﬁﬁéﬁdes&@t%d(ﬁé@élﬁ ¥ yfeﬁédﬂérﬁ‘ R rdri Bo@péi%idé(b% |d€&r1bed
serum al bumi n/ 0. 1% Fi col |

ahelvgv Aaybgshrarein @l Gazne™ ofn seefiding pivdeie Reit endequiereigrpte a
e R T s A

RSenfifbdby e Naéhded isé 7Eoﬂ\6\&ﬁlqﬂd,l i the fiagiment, is bRoseivito encode an
sodi um phosphate (pH 6 8), 0.1% sodi ym pyrophosphat e,
It e e T & Traggpend 3l ae%fgﬁothmgéﬁ SPAVEINR cpserie the

fTH4 6001 re 1011!%?% profath. 8 ¥oedeaphnicaRisH bk k& Qsta ﬁuclelc acid probe or

tenperatudre o ast 42C, W th washes at
RIJR*priSﬁf; therdth fimBDS engthgk clhdsemtcacvbtamairrebamelyemllIryamber of
fg ter (&r}d var% /he stringency conditions
EBIP%‘ Vet BRSO YR BI M ¢l ear and det ect abl e
hybr i pi1#aidlmids I"ﬂa@hentih@cwdﬂfget@tthé et droRaf | Ué hiage by
provi des fragnents of the encoding nucleic acid

trrgicaden, .2 Ay p@hg‘r‘ﬂh of ers primowsfnucisetifen fzomionn onbgthiehdsof a
po“?ynucieo%g oofO %B¥o 96 upqg 30, up to 40, up to 50, up to 75, up to 100, up

to 200 or more nucleic acids may be removed from the 3° and/or 5° end of the

polynucleotide in this way. Fragments may also be generated by one or more internal

deletions.
Fragments of the nucleic acid molecules of the present invention (i.e., synthetic

oligonucleotides) may be used as probes or specific primers for the polymerase chain
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pol ynucl eoti des descri bed herein or nmay encode a

fragnment pol ypeptide as descri bed above. As used
wheeeinse49e fragment of an encodi ng nucl ei ¢ aci BCT/GB2008/001548

nmol ecul e refers to a small portion of the entire

protein codi ng sequence. The size of the frag

B BE R R4S YU B TS t5S Encadie Wipiatey @ the invegion
glfcﬁgl[[@@éuléicaﬁrég§i§noet ﬁnﬁﬁ&%@@bﬁ@he@ﬁ%&l\i@c}ﬂﬂﬂeb QBr Q)Ean{ﬂl@ the

ment wll need to be | arge enou%
mspid:ermdm rhethod obhoiatteucelgqf@ﬁsﬂ%l)ﬂhénpﬂdlem goc.| {0 t?hbSS -3191 or
{ agnent Sind clelc a P
lﬁ}qg,laélrtomfitﬁé ﬁyl?dﬂ%smf I}lgtgﬂ% aga%toH larsger ?I\g AR g?%%t {an rgg%hly be
ﬂr@ﬂoé&d M? kel 1SRN HEAEE suﬂh ds @&ﬁtﬁes@@&ﬂ' 4 groep ofl Uligdl@lcleotldes that

(fro i ng/ primng. Pol ynucl eoti de_ ! %grrents acc q
efine rvenpm/@ﬁdml@mseﬁwnﬂs of thecrenpyfollevyed by Higgfionet gBSWC eotides
tgﬁglgyiglg gompéi?t% r{lg%c}ﬂg%{ ?e gu %b&%é Q‘iecd érﬁ&fﬁlﬁ’i@ﬁt ?'hu@@f{fzgmd

@6lectdp off theAfteserpintvontild, confaitst dﬁmgu@lstapeﬂ @@,dmgaframe gf@ least
or nore nucleic acids nmay be renoved fromthe 3
eyt o2 1opucksolides t he pol ynucl eotide in this way.

Frag M2 SBe RRBEHEMAY BfisBY pRitRICAd RN & delivered in the
i nt e?%g{o‘layﬁetl onse F?agrrent% ofS tfge nucl ei ¢ acid

ﬁmhexfnal mskyrmtblebhée phigbentodenneadtis eapable.of expregaintét i c

]F% %’Cljrdgf% %Vgnge{%?aglslgessgﬁg}eﬁlrs oblegdﬁ %tﬁéﬁﬁﬁb& \9?11 known
xRt Qx%selszdésé}ﬁﬁ@ by SPITEREMBIRGR @bﬂ)@rd@k@& el (ﬂQS@bel&eular Cloning

i nvention. Such npl ecul es can easi |l Hb)im hf é

chiahprasiry eansal; §iobbSpring Hakanpiess). that iy Phnces
t ho

R8s Ble B e hoShepddtoBe belobraifl @%%mﬁm

methadslistitions by afrmingEHWAelgdgamﬂnmdrbrarmd@ﬂ by dseiving the coding

d by well - t hod h th
%ﬁggﬁf’fﬂr SbY BRI doM ALE oo P Cde ¥ e b Rip e, the
Q@E oL eﬁéestcgg bé %Pated‘ (Bl*écﬁx%nb&'eﬂs'aﬁéttﬂsﬁﬁs @bntaining the same,

|gonu eotides to buil | ete nodified gene.
lhsm@stpmdae{ré techoiqees) sutibras phenel emx@qt@m@nchQR pipg LY A as ggpomic

sen invention contains
TN O TR
pol ypeRt hi@eiefacidnBolbCM & Bl the piEBant i ieatiemay @dﬂm dhe ntcatified to

or delivered in the formof a_ pol ynucl eotide wh F
emtaid esletegtabld lgbel fpradipgnostic é@@b?ré’% PHgOSqSt A"arletyo such labels is

g’% nu Ctlhg (3:{1 ide %?Jﬁg)egspﬁﬁ Ef%g\l?\%’ (ﬁ;tﬁ%ﬁ%gﬁogiﬁ@tﬁﬁéélﬁ&%erem

e art, as
@i@aﬁbd:cb eShltmjbleﬂab'el@fncmdaijt ard not Sarteddokbietin, atdldl(ﬂab@gd
Mol ecul ar Cl onjng -

| ab Col d ' :
reglentideprand dhe hlqeh 2 s]luéle(il %{sgx&gﬁf{ rg%? Pydgnglga NS Elécglrllalg]eq to obtain
&g?leﬂg/ Qits b e FROKR AEERDILEEs BOMhY RARkKiSE SMeATidatons to the

arned usi ng reconbi nant net hods, such as b
ﬁﬁmegmtn@mamelﬁhyjd@emmaddltmmm plterstionef thy agune sdify
}nlgzgrp%rateci1 fhto the protein sequence during translation can be made without
destroying the activity of the protein. Such substitutions or other alterations result in
proteins having an amino acid sequence encoded by a nucleic acid falling within the

contemplated scope of the present invention.
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sequence for a pol ypeptide froma vector known to

i nclude the sane. Furthernore, the desired sequences
W@ 2008ha24p60l ated directly fromcells and ti SsSuRGI/GB2008/001548

cont ai ni ng the sane, using standard techni ques, such

as phenol extraction and PCR of cDNA or genonmi c DNA.
VRt uahapsstdrusequences can al so be produced
Synthetically, rather than cloned., The.pnucleic aci dh

7ol Aol ricieRtdisrl dos kv PHRASTOpe PRy P17 fFotfig stch as an

modi f.] t A ig&t Jebaid $ekorslbfGRABYdnEion ma
eﬁﬁ%s%?lgg%&%ugg%srg}é}?pegt@%? 1S (Selgfamé%dsuch | abel s is known Y
Heprovidedinta losticelan readily be enployed with the

L R R i

tﬂé&‘%‘gﬁf&iﬂ sesdin@fshubhe. | Ak@ed Aezld, bh e0Na tnbkanledga DNA molecule
readl

y enpl oy any such | abel to obtain be| ed .
thatrliaaheen sbjacked tametlequdar aeandPHBIRCTISEY: H%e%??déefor generating

[ ntion, Mdification t LR Yo F & al. (2001),
TRERCg serer el AOURRE thdr: RE RAPPRE; o FhbiEpHl @ ol co0D

IZiGie_@QlaﬁGidiﬁn% nA_cha@omgagAanmab aon:gs]ﬁmg Hglrbos Babanioey iress. In
uring transl ation_can ) w t hout., dest l :
(Bo presir g BTN A ReolB R RO0BG DR SHENTN e PBREPR MGEA ] Sxpression
cgblélt(t]r%{ & LONRs Etgczlg} %)ec't(ﬁ s@ﬁ&}h@ésﬂ 9nRaY ERBodithealbNMe dtetition, the

uence enco y a nucleic acid falling within the

aditesenhatee dosmop SRS D hO: grarfeagmenhihsraof. o aredlfesage
and Host

; l1s. Th I I id .t he d (O
agodBeR: Biricaaire G Crpre: b SR pEde W S FINGD or
ff%ﬁgﬂ{ﬁhe‘{g}g p_oI ypepti des, pol ynucl eoti des and vectors
of "t he

I nvention may be provided in a host cell. . t}le he f
pr esefibe hunleinepidmdlaeulereal the BFepee VCBEGHERH ﬁﬁﬁfﬂk&-‘ in the 1orm

| ecules. (r that . i ' nkébto th
HReaioh oAt BT B BB i gRRe s SR B o he -
fhastdiegbusieb) 1Bes gtbwiag el expression nhthic molypeptode ¢fithe invgntion in
Met hods for_generating r mol ecul es are wel | known.
00 L 2aE1Ed Fvech iiite, A BB SRS B (B3] & eally
BRLERU A aRbR0A suftathe bk Ay bdBRURctorGalich Braptge of
rbor Laboratory Press. In the preferred r DNA )
catengl b esfficent anbwy objgenaticquionsations apdalieaing expirEen pha

express| Or?g contr ol sequences “and/ or vector sequences.

PAlyBeRidE PEARF SFAUOBE the i nvention, the coding

S eqUeRGEFORLRbE 8sedfRsinkbIMPmahigllatfohaghintuddie neids of the
an al ternate enbodi nent

t he codi ng sequence, encopdes
irtventai, ppbertforipreparagpgyd lraequantitiss of py ldtsrfg’f ﬁ,gr%_er
The nucl ejc.aci d. ol : i1V R e o tors).
B el B B Grieh BF R AR C T Ofon vectors)
LIS Protditd eREe GOTORP) proviideomesisiapenabt yokd miedionpat any amino

the 1 nserted sequence, thus allow ng for exgr e§/si on of .
atid reiduyepeREQ ED H¥Othand deyivatyepplypeptides, thercof.” Vectors comprise

plasmids, viruses (including phage), and integrated DNA fragments (i.e., fragments that

are integrated into the host genome by recombination).

Once a coding sequence for an mTORP polypeptide of the invention has been
prepared or isolated, it can be cloned into any suitable vector and thereby maintained in
a composition of cells, which is substantially free of cells that do not contain any
mTORP coding sequence. As described herein, numerous cloning vectors are known to

those of skill in the art. Cloning vectors need not contain expression control sequences.
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vivo in a targeted subject species. These expression
cassettes, in turn, are typically provided within

Wo 808394 A suitable vector nay be any vector RET/GB2008/001548
capabl e of carrying a sufficient anount of genetic

inforpmation, and allgqw n ressi on of a pol ypeptide

of ¢ hLPS RRSERt T ORALAE HE IS TSSOy S5 S A GrRgpse

PR RMEHE 98uRhcdshe rDN® Bblecales 85the finteRfon. BIRAkPRssion vectors
either for preparation of |large quantities of nucleic

ae reinebr congiradied inghe e 96 medecplar dinlegy andonay By esemplgrinvolve
. of . 9 . .

B R DS b R SR PR RS R Lo

démefis,subh haforeRsmple paipadenlatonaidrtly ekich uerydie BE€Ishiy, and

r 2 and, derivative pol ypeptides, thereof. Vectors
\%@ﬁbﬁ%@%%ﬂ%&e CQFF%FsOé@?@Pﬂa ipQr %Hﬁa@fqr eXREpssion of a
qeﬁies BPfh%Sm@Nﬁofl.r(%gﬁﬁﬁfiébl{e've@t:ors @5@%@% arb @b pefsns skilled in

egrated into t ost genone by reconhbi nation).
tornes. By cagtiof durtley esnuplefinthinregaifiGRbrefer ty Sepbratk afal.t Bbus, a

' N b d.or.isolated, i b
RAGREHAT Af B 3T PSS et SERNeRE: st B p pegll and
dlRvans BERREbEbY Frof the ©kdtér toWab & Prsfefbbs tagj_@!}irﬁblewicﬁé 8€the
of cells that do not contain any nTORb codin

igeepiiones forazsede sherinpragiondn avactomig wipiahly linled %‘hg control sequence
‘é%%f] ol Cc‘ap%l% o%?%%‘dihg f&rr{ﬁg g\&)?%ss olﬁl Aflthé &dﬁllibesea[lénce ba/ the host cell,
ohi ng“vectors need not cantain expression control
isetheencrs isiieeypresatvettov.ent i on al so i ncl udes
s that conprise polynucl eotide

expressi on vector;
seque§ g Y%FE‘N{A RIS apeeReE of RpgiThisgrherandhp components
SREEFRIe M&lﬁfg% | QR 6 9atfaalﬂ?{qu1@@aﬁtfﬁwoﬁd ﬁhns,ta:“g%ven

art of nolecular biology and may for exanple involve .
repdatosye sasfuendea surihchs Risoantir,aypprably liwked to anptlaicacs] sequence is

r ter enhancers and er elements, such as for
B e B FRdBR GO bt aru S Ehemly Hertr Bhayitds are
18588 SBhd/ profidfer it Hotﬂfe&:oﬁﬁ?ﬁdﬂs BFkhE BeduBfcd; 96 1@Gtas it functions
orientation, in order to allow for expression of a

tp dlirericthe expresson thowsat. i bis, for wuemplai intasyaungentinslajgguyed

I Bl S P o LB
agld sefheisce and piod yroeptdrdequehcd b stiliMerdonsideredy operably linked” to

rovi.ded by delivering such a vector to a cell and
t8¢ FOPBECIUERFfscri ption fromthe vector to occur.

Pr ef ?fl?ebé}ﬁbiqe%fﬂ@l:ﬁéphﬁ‘d/&@:\jp?&sigﬁ cBﬁ‘t?olis@é{&%Eiésotelv%ﬁckﬁ gﬁe of the

use in the invention in a vector 1S oper‘ab y in.e to
reoeonfanoly eegqdiegsequshiasiofitle pragablnyentiornpis operdblydirtked depends

he _expr.essjon of .the codi equence by the host .
e iR REo Tt BB o on AR UEl GrPbtcs drered e.g., protein
expRa%iBR] dhdlthokesd cell &f & BardstorARd Al AlRaR ¥eenplated By BRI Fesent
Wwherein the conponents so described are configured so
ingertionpeatloasteansdlerofidigeting da cenlisationmerigsertior infe e host

c]ﬁ‘x?cﬁﬁé%gi?eg%%g ﬁ%g%g@? %gor%(%rggio% &F tﬂlgggl?lhudg&?cfqultﬂe invention e.g.

Sequence
of a structural gene included in the rDNA molecule.

Expression control elements that are used for regulating the expression of an
operably linked protein encoding sequence are known in the art and include, but are not
limited to, inducible promoters, constitutive promoters, secretion signals, and other
regulatory elements. Preferably, the inducible promoter is readily controlled, such as

being responsive to a nutrient in the host cell’s medium.
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capabl e of effecting the expression of that sequence
when the proper enzynes are present. The pronoter need

woi08ha24eHnt i guous with the sequence, so | ong BGI/GB2008/001548

functions to direct the expression thereof. Thus, for
exanpl e, intervening untranslated yet transcribed )
sequenaas eaodineenyths sedtoheniaang aisedipg anplesracibrokegele will

d.th | el id d the . . .
8B eR SRR IS THICOR ool ot a5 BRI T iea diregt,

dudih s REL IR SAME kP maibifafidtd G Re Rlcombilant DEIACGlecule
expression control sequences to which one of 't

he
prtotomosemilly inemprobiygtie begi eplbeyclbes 2 breteiab bagicell, transformed

inventiQn is r ahbl [ . Sip 0y I (5
BERRY, S PP PRSI RS o8 e
HBRAr 6 repligon mapaBb ehdludsepgapsitmne expressidrecdndss adetebtable
to be transforned, A vectar %ont eg@ at ed. t he that
maksesichias paliug Baistance: | yrisalbagirialirie Feisinee genesrg fhgse tha
(!o?@«#r'rgﬁgckx?& tg %rﬂg@cﬁﬁfntdr‘?&rdcgél%et. he host chronosone, and
preterably, also expression, of the pol )énu.cl eoti de of

t he i Weeotsithat ieclgde mprokasotioceplicen capefietheniorlyde @ prekaryotic or

the r nol ecul e. ressi on gontrol .el

SRR B PO PRt Qs o PR ARt dpditn,

{i KRR nPEOhB AR Gorl RQuSREYBIE Bactériil kionwelli such beEacdli. A
and 1 nclude, but are not limted to, inducible

poomterds an exmpssidn aenirokbelpmenidpned b PN sesieRsha) Rermits

S T SR e O o s compre

heh e asineesivetypially pusvidednih plasntideedtas tconteidingconvenient
medi um I n one enbodi nent, the vectfq}r? cont {eu' ni NG a1 cal of
resuicHgn Ailes fer inserdion OB Ut ISR Of thidTEreat ipvention. Lypica

B{)&K%F%?@ia&g{&%é 6008, U9, pBR IArRGBIENOq BisRAd) PHIDEd
abl'l1ty to direct” autohonous replication and
pRKND e (Rhecmach).t he reconbi nant DNA nol ecul e

extrachrompsomal ly in a.prokaryotic.h as
a bac éP’ie%?lorh?Sgctto% QPW?a?thWét?lo%%ra oft ger%fe?\”/\]g feké_rakgg g]lg&e
ESRbAIROWitB R Brt¥thie JeNOWaAN hlRo b @séd fo.fofh veeto 61 NA molecules

vectors that include a_prokaryotic replicon nmay E{éso .
ihat budsina cgding srhesnee.cRpkassaticrellesnrestion yegaiseelidmg viral
marker such.as a .dr ' TSPRI Lol Aok 8hédlal .
§raYSr 8 i“seﬁl&ﬁlg &g élrﬁlgega%?%d %r% %géﬁltb ea%{&ggn eé?l Cesistan ?:Oeurces.
TOpiRAMY, Gubl Vatte ategirdvidyd bomeiningeohversertt hestriétingl sitdefax insertion

b (s e 94 ISD Meapms i rtiugel BRBIVECBF® diF PSTL g vy -10°
. ool ! :
g@%ﬁﬁg&@g ﬁBi)Vf-g/gﬁ/Pﬂidf{ﬁﬁt%aa&%l B GBSl d o) hfa,l.) pTBTI tgATCC),

e sequences In a bacterial host cell, suc
g Ector DM\ dpscoitred bereins anhtheike sykarpeticipresgion vectors.

el ement fornmed by, a DNA sequence .t ha 14.S: hindi: :
B Bl B ST  SRECE ol v
SEAUER %fe?l-l&ﬁ»@@f‘ih' thé 8rt ek Nfob aedngle,al 08B0 B3 9).€ Yeast expression
typircally provided in plasmd vectors contfi ni nSg
vectemrarekiown in the art (see, for example, U.S. Patents 4,446,235"and 4,43 0,428).
Another expression system is vector pHSI, which transforms Chinese hamster ovary
cells (see WO 87/02062). Mammalian tissue may be co-transformed with DNA
encoding a selectable marker such as dihydrofolate reductase (DHFR) or thymidine
kinase and DNA encoding mTORP or derivative. If wild type DHFR gene is employed,

it is preferable to select a host cell, which is deficient in DHFR, thus permitting the use
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restriction sites for insertion of a DNA segnent of
the present invention. Typical of such vector plasmds

W@e@spsds4s puUCO, rBR322 and pBR329 (Bi oRad), pRLT/GBE008/001548

pKK223 (Pharmaci a). Expression vectors conpatible with
eukaryotic cells, preferably those conpatible with

Mehd PIRIFR odigd $espencars ataskerlfer uweksfud triusfectivadn bet medium,
r DNA nol ecul es _that _ cont ai di ng sequence.

ik laeks hpper@pthins, ghswg; lent}; ‘g i ncl udi ng viral

vect oﬁﬁkar?&ﬁ: L#{Tgf‘c:@ﬁm védlork 'ﬂl@ecﬁistve@fb@s M t8e Mhh@bbleused to

from'seve rcial sources. Typically, such
memsharm\mrmlww cnfctm prieatIY! gnveoRgR piaE derthes snalpds 3 gpkectable

S e R e B blE o AE R e BN RE 9 hnce selection
&Eﬁéf NBGIrébrred @El\é'ﬂeélﬁ%&qmﬂﬂxeﬁ i8 kiagene I%Hose expression results in

Bi ot echnol ogi es, I1nc.), pTDIl (ATCC), the vector CDIMB
wresgcibrdistecsiis,, tneromyein Phesphaiiaapiyess éwg}g?r&gg pthern ef al.

REEPE Rupt Bk BIRLA Yottt A aR A0 A5E bl ble btheran be

Ay Vacei i a Vi known i n
pieSen®bh a(sSpiatelplasned i ities TR0 L6/ Zﬁgﬁt)rodmfeéby co-transfection of

%;g\lz?’g‘lsé Oinl Vecgﬂg'(!démar ?tnﬁﬂg\é\mmt@'g %p]taqggrlgtgzggl&g E)éélje lectable marker.
Anot h?onﬁ&l@&ﬁé&icgﬁlnﬁaﬁ%{?&h@n V@&Bﬂﬁa? Helude Wah§dtiptional and
i nese hams

t ransfor ns er ovary cel (see WO
EE R GOYA) conhhhsm;luemes sichsage trmuycm:émml PIPBIAEE G FRACRgetpcoding

DNA encodi n tab e marker e r te
BRSSO L ERRkbE,
IR0 ,R6n S irMAldio8: Id bneNrhBbdivps, %%Rpmﬂﬁn iv&ctor may include a
enpl oyed, 1t is preferable to select a host cell

vdleationi gencim‘ famh@atc therstabﬂquﬂcpmﬁl@@ Oé élitemlff ORfzang @ndyop by identify

%rglgs[ﬁ Ay qeﬁ %uﬁgg &%ﬁ?ﬁlo%l ¢ 10 ﬂ?ta?ﬂﬁﬁ% @g@%&gﬁon can be

Shppticd®y a%@ﬁarhﬂé)%bt@k fifco-fratks@dnintibs symérhs esing aﬂ&rmlc host cells.
vectors used as vectors of the invention.,or u

const Suieble Hectpoiganerallewill eantan aRRlIGHNASEEHS Pﬁ(FQHF‘i‘tHW for use
i} oerfgﬁcc%}ggaetgvel Vel ovgengd c?ﬁkcﬁ% ‘3 k%‘ﬁraré Héﬁve'd%om species

n a eukaryotic ce erably a drug
E&ap&ianGethaRe Rtdrided exmedston hokt. pBEﬂ@rtbrmi “@phgable” vector as used
resi stance nmarker is the gene whose ex | on re‘%ﬂ éssvectors

ﬁreﬁbgﬁﬁ@}tﬁpd‘eéé? ERCONARASS Y€ éors cQ %m.mgosHy 1c0ns as
%@&%?%}%ﬁﬁ{eg% ﬁteéﬂﬁ@ﬁ 8 AR hosSebher n et ah (1982)

327-341). Alternatively, the
sel ecﬂ:“abfessmnNk@orscfanhmqulsegémﬁrlldnndu%ﬁa@%lé Ofl'ephcatlon a

BisTnnlor et Poiirears b oo Ohgprie PERHERHEEHRRY sgguence, together

GHInt AHib B riebiAdIBg 8idR) QR Iyiadkiey1aldnGsite pandt dﬁt&arseﬂqetMrmbtemnnatlon
mar ker. Control Sequences in an expressi on vecto

vsmnend% An anpressiqi VasHIImayrROMOTEA énaa%qrwﬂava il fiagilational control
SETIE TR AT PR B2 encry
peHUeaSesionigell, Cominatdrs taadnthakkd, dmt pfov1de for the expression of a
coding sequence in a host cell. Those of ordinary skill will appreciate that certain of
these sequences are not required for expression in certain hosts. An expression vector
for use with microbes need only contain an origin of replication recognized by the host,
a promoter that will function in the host, and a selection gene.

As used herein, a “promoter sequence” is a DNA regulatory region capable of

binding RNA polymerase in a cell and initiating transcription of a downstream (3’

29



10

15

20

25

30

transcription and translation. In one enbodi nent, the
expression vector may include a selection gene to

WO 208131494 e t he stabl e expression of the nTORbPGEG82008/001548
and/or to identify transforned cells. However, the

el ectjon,.gene for naintaini ng expressi on can be,
i IPPLCPAIE sequessr SPRPWRRTS OF AGARIBE Rieesedf Muentigp. the
ﬁrlﬁﬁio%eél%hﬂ&s%‘ﬁﬁ&é@@ﬁ&u&@eﬁf) A6l |35 termikids 9 tBe HRECARGon
general | contaih a repl’icon (origins of
wmtuouatte @mﬂ extordsupeiream (Grdiientie) taincluslehe pirigiunanemnber of

nt r ol e derive e

B3RS e M SSRGS Froye
bRKBRouh&PWigak L progetd keqenttseil]l hefoahd a tﬂahsdr@tlon initiation site,
I ntended to enconpass vectors_containi

n
aseyiell evpreteasbipding degmajesciesnansibiihio H‘eabl’é‘%l?l% B% RN pelymgrase.
ERALEAR BRI Rill Bfer %ﬁ{ nAGNOLR, ERIR STAIAMRGEOLR “CAT”

s ordinari ncl ude an origin of
Wﬁmblcatlon a pronoter Iocated upstrean1fron1the nrorR
beta poly e tid codin se guence ther wi.th a

(ibosh PSR PETMGIor A APSIdFRIT B0 GHes Poine Bipilloma virus,

géi&drﬂéga%'{%lus &1t Hﬁ‘ﬁﬁl@ Br BEAMDNRBuseMrBXAERR] KRnovirus,
vect rise transcriptional and translationa

ourtimgdn Weg d@r(syém Thdsecantel Emmen@g (¢ &t tarpingdepupelyds,
ch as pro enhancers, nyl ati on signal s,

N S T G T i A

expr eagieQpreSiodvEaRsh is BOMU@B @6 thad tie MPORPC! derivdinese

of ordinary skill will appreciate that certain of

pdlppwtide goding esjvanes rﬁé@cat@qu |t1neewa|echrrm&xq@p @pRlopriate segulatory
?ﬁqg‘%rgcgg ijﬁ e%%SHbAn e%rg(f Q1le enta IOH ef(l‘fltleo od Ig%r seﬂﬁgr}cfé”\%{h respect to the

EREOY %qﬁ@ﬁ’ce@)ls §d@ﬁ tiha $ie c@hﬂgr @qaér&ra 1§ ﬁatscmbéd arfdun@kiacsd under
in the host, and a sel ection 1'|%§ As used herein
4

the - spritadT obibg GemERl-seruense i ohyBepse which le@éﬁ%ﬁ}e@NA
abieladk ﬁﬁ_c%l?&éﬁ%&ﬁﬁ%%ﬂb@s thé L:&)dlfé}% dél@héé iald AANA. The

transcription o stream (3" codi ng
c_ermqmb pax@endes mayred psies tofthaj@fdmg segutrive pptpememertlon into a vector,

enti o the pronoter sequengce, i s, boun
HHGE e anit e BOR TR GoudEIHERES | SutRUNERS the sqding sgquence
édﬁ' ttel a&ﬂeqmu%bﬂyuﬁ@ tn 8 8&sh %ﬁiﬁ@ﬁi@h aReaddi doRfihsaRg cbfirol
i ncl ude the rnini mum nunber of bases or el ement s

mumamyd aroaipnpnricde eestricting sit¢. pifitemselactaddiast eell is a mammalian

b b b
&3 6 DB SRS B P i0adtd M idGeis P e RORS or

@érk@tw@ﬁolﬁﬁ%ﬂtld@%o@i'h%ts@fhtfén@é A (he cHPRR s Fuch@SQAN ddher genomic
pol ymerase. Eukaryotic

Bwnmrémemﬁnlmtroqur@ﬁmz‘but not always, contain "TATA"
boxeséd slrgpglr%'éié-léﬁrg‘g'xngasn € 1nmnc5 Mefgf Sile %cﬂHE ts&fu%e%{/el“hls sequence

deriv ovi ne ona Vi

ér&)éa@gwgg\mpbpﬁt&, Neiethinhl fouhe p@lypépthi&ﬁﬁeﬂ)dare&@ tﬂlSeepolypeptlde to
sarcoma Vvirus, enOV|rus and man VIirus

berel S@réemeroépn%a@émw edl i Seciels ﬁakyaﬁptld&dp §/1}$ axtabéllular
space. This signal peptide is clipped off by the host cell before the protein leaves the

cell. Signal sequences can be found associated with a'variety of proteins native to
prokaryotes and eukaryotes. For instance, alpha-factor, a native yeast protein, is
secreted from yeast, and its signal sequence can be attached to heterologous proteins to
be secreted into the media (see U.S. Patent 4,546,082). Further, the alpha-factor and its

analogs have been found to secrete heterologous proteins from a variety of yeast, such
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enhancer, or anplification sequences) can al so be

used. An expression vector is constructed so that the
wWOoriTioR3ar4 deri vati ve pol ypepti de codi ng sequene€r/Gs2008/001548

| ocated in the vector wwth the appropriate regul atory

sequences. The positioning and orientatiagn

ac SdichgraagaemsbKiv varorpesdete a. ERESTHA0P S E%@éag%@eénd EP
Oéfﬁ ]ﬁ?@ﬁ gé'é%aéwtagefof ﬁs%' 1% a?ﬁ%ﬁfq?lcc% 1§ ?shiéé %& Eilgh@%ée&‘%} expressing

F&OHEMEE Hght dhain. RNA polynerase whi ch binds to the DNA
mol ecul e at the control sequences. transcr.ibe

Cod iy stejalngees' BN AR TUFRE EohETOR IS AR AEELT Ay scament

be nlulclgﬁt a%gq &lﬁhﬁllllel ijhﬁ‘cgelé %&H%&@cﬂé HRE istfdt kmarih h&dciation
Ao a SUC as the cloning vectors previously

vdﬁﬁﬁhé ildrget. mA]IetmiB ahatuel >Thus hehandli¢ hefersdeppun cegiomencdes a

cl oned direc i nt [ \V: 0

st e By B TR 96" L bt e
n?aq%'lhgﬂéﬂ AMrnli€ E‘NA &t the ?eﬁdrﬁ@of thk séiiee 6daiGhe dAllimMr example of

ce I's a mammal i an ce the contrql sequences can Elsnot

ettet@ologoguisling scHomsp ioransitact Heerpiherandiie sagiangaltss)
fﬁlgﬁ'ﬁé{) é}rf: Eeeg 0 '8 '&ﬁ%’,ﬁ %ﬂ%%gﬁ %&F)gx?l{:] Pﬁdlﬁg di %rrllc;eecgirﬁ?dgﬁseintrons or

shntheli@ Bfue SRALAGE Codan dliﬁerbmﬂrmdelmb lhmn‘ve rgenet)he codi ng
Sequence. This sequence encodes naI

N- t er Feneectorsand@xpESFIPPEpISFdRs fithg PrasetbEpEn mmay be
a%rolﬁ{l@%pgd cﬂ?ech? ab hﬁneﬁ\%h lnu§l@fcfa%f@cc91§trh&$ thréfetablyt fiethBOSImprising

secre e pol ypeptide to t he “extracel | ul ar

HRROR. seqmmesh@mlbg@sm ltlmbehQSSCQil gq@pw aﬁsrusw hergin, Hssterm
cel | befqre t he pro eav

‘SekAsoRRES ek Bl oG ahNE oot B o ke R tegpide of the
ﬁé@rﬁhﬂ@nﬁ@{ ﬂoﬁ@ch&owfﬂ'i 2KRdTY ploBfot@egion kacotmiod is pi-'cmlluctmn It is

I nst ance, f act or, a native yeast pr ot.ei n, %E, le. Wh
siled émad\dd‘fDNﬁb@cagse the Wectpsgranejsarticddn e delivesy vehicle. When

t hed to het

b 5EG0n ol HoR D R P EUTO i By R APl i are
BdriRBgbddasidaranglatdiwithia gl els have been found to
uohabheseTat o Bu mans By bt Srjremtt vl Wil S5
%%c?&b%%oqglypre ﬁ&u é&%éhroﬁ%gorﬁa QRALE 6P )ineaNDNEX AiclEA1le.

Foruse i’n ian cells is the tPA signal used for
Akm&ﬁselngh&amt«ms of/thel preslen‘gilntverctm may h@ infretleged| inigsuiable host

reilg Ihlglirlllﬂ?a;‘@fr lgteys%éﬁ@ﬁl[e%@%?lge% &8?12 Liglg Eilr’h Sgc as tor e)\ample
Méc'n%h 9v1ﬂ1cﬂe€lolﬁ9i|n§1§thn%1 {&adrs lsﬁcmtretfr@ddﬁiies hefes lemdsx omuses

he 1 arger nolecule in nature. Thus, when the
mtaeienmgmas Asgh ehereattwdesmal vegtera|liPasoHRRseParaiong SAR

vegrabeg%srqgﬁ? hliankes %ﬁ%la Pn%iecggg %Eﬂﬁtln%n@ﬂh of i nucleic

enone o € source

259 Y &M esAT %éﬁlﬁésdﬁxmﬁh’cﬁ)rﬁﬁayﬂbh eicapsoilatgdeslsabded tog or associated
sequence is a construct where the coding sequence
withepartiguatggarriers.

The present invention further provides cells that have been modified to express a

polypeptide of the invention, such as host cells transformed with a nucleic acid
molecule that encodes a polypeptide of the present invention. The host cell can be
either prokaryotic or eukaryotic. Eukaryotic cells useful for expression of a protein of
the invention are not limited, so long as the cell line is compatible with cell culture

methods and compatible with the propagation of the expression vector and expression
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found in nature (e.g., a cDNA where the genom c codi ng

sequence contains introns or synthetic sequences
whanosnge4epdons different fromthe native gene)PCIIG82008/001548

vectors and expression cassettes of the present

i nvention may be adm nistered directly as "a naked

dfithé geree modutt.c Suadt calls iricluder tefnsieat loy pfeferably stabbnipighei enlyaryotic

fl anki ng sequences, honpl ogous, to, t he host cell gengme.

oxl Hnss PR A mRmmalian ey o insarLer N PBFLF et els, Such as

Y6t Qiils S PdterfRl duikRyRBEhHst GNP RidB IR aROA At MinGitedab | wast, insect

of the present invention together with a short

lipm gillsnpreéeratdnvesebrite selkby sigh @s thnse fiom ¢ mouse, rat,

call ed "naked" cau i r: i

Ry oRBRrGhe i PSP B GRURT R SIRIAIRR, CRRLL fhter

Hasy (CHO) celushilasle froatiha iy as CEIL6], Wi Sprisstraduss entbryo cells

encodes are transcribed and translated mﬁthin,%be .

QUH-3Tyrvaildle sompihe G Ay ERL 1&#8@%&1}%@5& ey cells (BHR),

RIFHI e LaE-Btic AR clifire A1 AYSOPRITBI4BIME BB 1iA@kdAed will be

extrachronosomal circular or [inear nol ecul e.

Md whichtis neloply dtitde vbat biso sllows fdvengsnresdyrosylatienandeell surface

may be introduced.into sujtable host cells using .a
VPSR @Rpfxpgptlcﬂee t rﬁﬁilé%‘r{mf]&%ac e Hb&ﬂ“ﬁ% oocytes. A

&lifableSioRdamal OF c8paEERH &n Edlfs@FlaitRRs¥nidndER@AR Adfkl, preferably
viral 'vectors such as retroviruses, herpes sinplex

¥ irous@ sA dradsgettisrovi- nusasaninel eipressing Aigplidect e fivegtion is
tEGHR) g PSR gt AL sy 8L LR} 6y oo be

bprentd prXedopubBenis@oeites acindlafdplrees. es of the present
i nvention may be encapsulangd, adsorbep to, q&é A
assoc ey PEKAFXatic hosh qan bgIuseE cPFse p £01ypHelepiidss ¥pgtor or tDN

. i _ . . red
LT HE LSRR AR5, Bt b BBy e protr
prokhryasic hostis Eetd/s transformed with a nucleic acid

nmol ecul e {hat .encodes a. pol ypeptide of the present

i nve n& F@ﬁfonﬁaﬁ%orh APPEYIT 1a?ec°£iﬁl5’§&e‘7 Lﬁh%? Olﬁf%ﬂg?t 5t 1 getgror DNA
BIkRLIQ e prlEbeRiMRhiion Boktsmpisatd by hell-leRreasthods kbt

a protein o? the invention are not Ylﬁ]ted, so | an

as
typecatlyldepéridmn the typerof ae¢tot esedian hesf|system WIQY%thb gegard to

d tibl ith th ' . i
FRRERTRRh CTafdblofs bR PE GERbbARAH, ald SFARLEER pthods e
typedatgtenipl@raj Lo} for exarpplef @slanl ey ab (EIN23 PhocgNetl. Acad. Sci. USA
ShBD: e S55mbrapkiel P S0l o E1cgeng A Tabe gy Manval, Cold
gﬁlﬁﬁ%yg%ﬁg ?a?c?rﬁ%@f[’fe@g W‘Hﬁ%gﬁﬁ g trgl%%rn’iégiloh%f 'V&fééﬂi‘gt% cells with

m ted 1o, yeas |nsecﬁ‘an manmual | an
eadthis coptaifiey AN A s \dectrebomtien cetibsic sipish onsalt Westmentmoethods are

a nouse, rat, nonkey, or. h n _cel j Preferreds;.
il oo e B o 1S P YRR 8 it ar

g@_"ﬂ@) prR! N axaidl 86l sy mnibhe 1A7EC as CCL61, NI H

W SS nouse enbryo cells (NIH 3T3) available fromthe

ATCC SscERifullpsaysivmisd delpsiesrcells dabsonsan ppopspmrleotide, vector or
rDNA molecule of the present invention, can be identified by well-known techniques
including the selection for a selectable marker. For example, cells resulting from the
introduction of an rDNA of the present invention can be cloned to produce single
colonies. Cells from those colonies can be harvested, lysed and their DNA content

examined for the presence of the DNA using a method such as that described by
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and the |ike eukaryotic tissue culture cell Ilines.
Preferably the cell line selected will be one which is

WO21080804y4 st abl e, but al so allows for nature PCT/GB2008/001548

gl ycosyl ation and cel |l surface expression of a

Saltyasptiods) 7. BIer BSi o9) 50@)50%@4}&&\/& g éQ 935)6‘1@1%%%@”? hos-
oocytes. A suitable peptl e may be expresseé |'s
199> 8ar fheaxgtgémmodmd ﬁumthe &ﬁlll mhyeqcmefaa nmhiLMOH)gmahmethod

A 11 agSgenGiionr iy eae aﬁl?e [ ZO%ErPetrn@tﬁogs to

the invention is Inc
frodesetd miypeptide pf tidenwhtibheor nfwsetised tﬁ'ﬁ%eﬁhéﬁlybcﬁ'

opus | aevis oocytes or nel anophores.

ssed._in Xen
PAH@‘YE?%%#X/B%‘i“‘jlvﬁbg‘?lm%‘id%?eofl}b@w\fle@tl@xmees@vmt For example, cell

104 K 2t 65 e lac PO, IOLARH By BRI B

sp?gf:fe réernati ey Wf»tnuclehlmdﬁs e@rr]&smﬁ@:ai;setta'slf (&%ﬁ%ﬁ*i@ﬁ th® vention
a riate ce osts with a pol ynucl eoti de

o PR B b E cop Blehice i bl he folb fengpiurmsd to the
badg o mbRdt. bE’orV&bﬂnPfénﬁl‘é’fhoH?fd?QQ@eJ \Q@t?] RS %A teimplantation

depend on the type of vector used ost sy
ot frangpracd wlisintoegaibitct ave knews (og. ndwmm-médlpmed kanyfestion,

cHfhm B80S ete T AL AOR A oA B it B hiac i gy pucled.

(197 Dependiag ohahd e\p‘l‘@s@@n sfetbm dd@Mof%elcdtell e p@ﬁ@de of interest,

Sanbr ook et al . (19@53 Mol ecul ar Cl oning -
SY IBI VENFIER i VEHYY ﬂ‘igreplﬁlnhﬁ)’rbdmbmcaﬂ@ryygrowmg host

pomt | rtebr
B o DTG Rl o
ex‘lmssmn cedtorplederited abavd uddee aéﬂmﬂiﬁnsmﬂiéﬁél@&h@ b@lypeptlde is

[ npl oyed, see, for exanple, G ahame
e}(ﬁrg @%F BEPtids7of igtswst, wwehl asrm BORB|or denivatde pl@iyp@ptldes thereof,

ik is ﬁ?é'%ldféoxﬁqr? h(%%Ael?s mdi%?? @Pe ‘g%?%(?:sgssf ul te%l secretes the

trans orne

Pottiy oo pepite ide, thy gﬁivﬂh nedid; Mrﬂ@irﬁ@dﬂ' 1R RiifleNAiRESS § B
ified by wel | -known techni ques

c lﬂﬁreml ﬂ ﬁ? Eq [ deg"tl?
hEra ey ctigq p eﬁbwroarlgté|g&w@mo@duﬁ:ﬁm<@rd inftigl crude
r&&%F&'n%th&c%'éréwﬁWhE%ﬁﬂ Jrign,t he i ntroduction of an

rDNA of the present 1 nvention can be cloned to produce
Si ngfféar@&rmnd dost OCHS brs cEllowhichdmee bednarinefor@ad obgansfected
cont ent . exam ned for

t ed
elpheé ¢ %SF%%X‘B?% JBQ@%% 5%@0%6 Hexvrityepobipentds enpoding
|

B e Y —
u@g}he@ontrpboﬁﬂmbhemfoqgsmﬁgjggmhlsﬁ nﬁl’(e E?Ifrefmﬂ lpeptideay : %C{

ca t ho ch ce i nes of the
m¥%®8 gfd%qﬁﬁgo@go%ﬁ¥$ﬁfgﬁu9§i b routine methods to

pr odacelldap Béaﬂ)‘ Qﬂinbﬁﬁn&f” By é%&@ﬁ&is R het‘éfol@@ﬁs becRSRid

her ageutl cal%é/ prophyl actical |y
WK % PUFlgissacit ag ]P@nll c¢bimside ﬂ@ﬂ @lﬂbjﬁlﬁttranﬁfmmmg nucleic

acﬁi(ﬁﬁﬁ l0® maS&lol bk § rﬁﬁéﬁt%ggc%gfl ﬁ]nﬁj?f élp%?dé gltltlpg &on%épf)w/{ making

e invention
up the genome of the cell. In prokaryotes, for example, the transforming nucleic acid

may be maintained on an episomal element such as a plasmid or viral vector. With
respect to eukaryotic cells, a stably transformed cell is one in which the transforming
DNA has become integrated into a chromosome so that it is inherited by daughter cells

through chromosome replication. This stability is demonstrated by the ability of the
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subject. Alternatively, polynucleotides, expression

cassettes or vectors of the invention may be
waewsngedered to a cell froma subject ex vivoP@HGBRIVE/001548

cell then returned to the body of the subject For

exanpl e, methods for the ex vivo delivery and

mlkmrypha aelhtd Qﬂfﬁbdﬂﬁh celhlindsor ghapes mmnnsthqt agpopyigfiar of daughter

nediat e ransfection, calcium
8§ﬁﬂé@@%ﬁﬁgg 4 |§ﬁud§ é%(%oporatlon and di rect
m Cr OAB 1Sl He@din aﬂ‘fdéllﬂim@’ & a)clo&@i&fthmg‘ymelltthﬁ is capable of stable
expr essi on system and host sel ect ed, [

d f..
STAVER 511170 SRRIRARSETRPTAS D r AR ISR SATHE- BERERR) stapaces display
‘tsﬂﬁgt {a1 1&5@%3}9 QIO S Ch Rt 95 et it glﬂ‘éferralﬁ? hi Bast about 90

tran orne an exogenous or ous
oesit rmote, prefiacablaat least sbqut 85,9hone mdctab atdeast plipary 97 and most

ab gg‘gl%erlspcg %e‘%l R%g%:n fo‘ta”rt]?eﬁb%qcleg?tdgsgtlg%ﬁﬁg%le mﬁaﬁ%ﬁned length of

t‘ﬁ@ EthUl@Bﬁd/eeseﬂﬁériéEf—‘ pSédﬁ@ﬁcefs mlﬂit aff subbtanfiIBridemabt@cbd idemified in
host cells and purified, |If the expression system

zsacmthcmémbnélzghm etnerimenpegsier.der exple R geBUEmIFHS g3 defined
{%gl? roLel ﬂtg ?@Yasgeéttl eD@P [ f ' groghgtféglé \)Mdttzﬁt‘?(m @&tdkucfnrs §€within the

i on-or ria
g@lmdfme@aﬁ and initi aI cr ude recovery nethods are
within the skill of the art. Trans rrredhst cells

are cHigheT GRFAEPPicdisll cHETEiSS Mo RERS R BFeSt FURrRIp s (he
]gese!}ﬂ Whiifhy \(flfettl%wfr gtg%r?ébmt@& R e c@PTQﬁ%luc}]mg insects, and

erivative gol ypept i encodi ng nucleic acid
b prezderts pb psopegdtionabermefyarbbneeer et ed i nto t he
cul ture supernatant, under the control of suitable
processing signals in the expressed peptide (e.g.,

c@igﬁlb? FYeomBiEi? PRe s it an rDBOUPlaa)e A cel |
ranst or ne y an_exogenous or heter0|g§0US

nucl eThe ams@at\m‘eenugm énthen prozides axtpds fonpredusing p paieiapt the

i nsi de the cel f

o e R B SRS PR i . o
prodasms o reEhAbimakd fogn uﬁabhﬁmg&mm&lyuﬁvdﬂh& thelfbllowing steps.
rokaryotes, for exanple,. t transformn

Brolryates, or oiatpl e (g Lol g L SLE o, e

Qn +191%'Hcﬁ1 1@ leulE Abm éﬁgﬁlgrco t/}'éﬁ;lig ERERRIY Jf %r%hﬁ%t‘tﬁ%&»fcthe

y tra IS oné in
htucaasfaordmquanlab\léndmlmgmwmo iapidediSERQ D NQ:@ e derivatives thereof.

geﬁtoggo e OMF mgﬂgl 16&561%%12{1] g)%éfiér-e? ysﬁt%cieg E??r%bl%q n!kﬁoe with

gﬁfﬁ%[b%d’n%ﬁ% R¥ndebeasaRbdribel abdve, ttﬁfb@ﬁ&ﬁt}éﬁbt@sﬁﬁ lihitcontaining
establ i sh ceql lines or clones conprlsed of a

popubiain epenatadiegiGAmer cel |'s containing the
|t Ir ﬁgf é@é}g]rgfs%t? Illnel# 5 u@&l {?) tré%§fo ez\dsu Blg'h%st dhd tﬁﬁrknsf?rmed host

one 0 pr i mary 'S capa
st bt e dO e &bridihdﬂsfﬂliar aﬂ@W ﬂtmmdgﬂrwrcifﬁh&)nsomb‘man‘smtjtem

herein, nucleic¢ acid sequences ubst
Cmanall he usrombiaant gatein db bR edar B EnEd th B Blepells:
?écokfgr@%d%%%at% of the protein may not be necessary in some instances where

some impurities may be tolerated.

Each of the foregoing steps can be done in a variety of ways. For example, the
desired coding sequences may be obtained from genomic fragments and used directly in
appropriate hosts. The construction of expression vectors that are operable in a variety

of hosts is accomplished using appropriate replicons and control sequences, as set forth
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percent, nore preferably at |east about 95, nore
preferably at |east about 97 and nost preferably at

wo easti3abput 99 percent) of the nucl eoti des neERCHGB@®B/001548

the defined | ength of the nucleotide sequences.

eque s that are substanti al
i, e 2anal sl gt ere T s g o sk st hanethods are
Hléﬁéﬁﬂentfoﬁrth@%%lf BostehIl hmetexge@ﬁmal pemSariSwéledift@sked in detail
for t at@gartl cul ar SySt em Definin a proprl ate

earber. dhuz lednstnm slteé nen,ul’%n%npﬁmil}t Eﬁ/@llgbdm he asided frothe ends of
ﬁle cod § heﬁen%glt( | ns e (?P %1|sabqygéﬁért %ﬁﬂ%tt%%héjs%%% t'i)?ﬁ,] A skilled

expres e pro sen inventi on
fuftiom yar Ibﬁdild}aztcﬁpoﬁny lit\sgéilﬁkﬁ’sﬂ?ﬂyﬁehﬂ Isowinria |tlwadarth lg)rfuse with the
i nsects, and the procedures o ropagati on thereof are
RidSiA 20k BRlGeHlFoR e TTREBRRIOIAICRRERORI Haas BI%gRan
r DNA Mol ecul e The present invention further provides
nmet hods for producing a protein of the invention using
Amntibediesaci d nDIecuIes herei n descri bed. In genera

ant _for

Di f .
br ot e otep s hreero o e RE° PRrT B, “elbafies Tpppreactive
@thLfHTGR%e?é?%e @Rb? Ciyl £preferRBeaibigthdnhahe %ﬁ%ﬁ?e% afe

protein of t I nvention, such as a nucleic acid
imhecoreactoenyith SITOR bae (13’11“@&21&) huess evith mlDR a:lpha oAntibody

S SRS TS TR v
%RQHHT - dsPBtpME f‘ég%rﬁcﬂhgse'EHrﬁSﬁ‘sl &t th@p&t&@ﬁ‘nﬁé&l“eﬁ k@B Yargeted by

l aced |n oper abl e |nkag)lg W th suitable control
‘Eheqmeh@d;ss Hye aigibodicheny QWB’CI(II"@I @mm@&pr?@kpr eSSI on

uni t a n e .
expr eSepbb Mlich SEledhf s RRRE: SPRTORAH BRRacgpssed in the
AREntidie ThfondehMotRAkHl 0f thelifvebitibh Uhe httHdde bidenel il a@me site of
that allow the production of the reconbi nant prote

QR ket that phespheedites WarE Lprlo eeether embogénanted the | @ﬁ?ntlon the
mﬁ)o?{? r#ﬁ‘tg Ehefe[c?% HEeoARTOR be&?ﬁﬁt’ ﬁg&épﬁd}glates S6K1. Inan
puri on “of e ne

hé protein may Nno essary in
slcarRate BATbadinest,whe metitodrbiridspe tHetsite $n mEYDbeth that ietle th the

Each , of fore olng steps can be done in a variety
@% OgﬁﬁY %ﬁ t he desired codi ng sequences may

be o b%‘uﬂ&ﬂe; 5%@%%&’[&1@ ﬁgzr%ﬂtvﬁ%r @P@ué&@%uﬂb&%%' hcompassed

in appropriate hosts. The construction of expression
irnethe orventibiat are operable in a varlety of hosts is

S e auomplBoTE Mg o FP ARt Pk SO P P BRE B appropriae

ﬁfﬁﬁﬁﬁ%&ﬁ&ﬂp%ﬁﬁb&r@mgﬂﬁggép’tﬂ€§ frelyRpiid, sirbeils ofitiee invention,
dependent on t host cell used to express the

gehas antORdreta (mEQﬁE)s aariams gt laollateéémdlm pAIggHs, afbthey are of
i . LB 1S Y B Bt
ﬁﬁ&bmrg.emtﬁﬁs lfﬂﬁlﬁéﬁarhigtlﬁuﬁlhﬁg@m’ estjagRes With khrlesstkuch as
bovine serum albumin (BSA), keyhole limpet hemocyanin (KLH), or other carrier
proteins are well known in the art. In some circumstances, direct conjugation using, for
example, carbodiimide reagents may be effective; in other instances linking reagents
well known in the art, may be desirable to provide accessibility to the hapten. The
hapten peptides can be extended at either the amino or the carboxy terminus with a
cysteine residue or interspersed with cysteine residues, for example, to facilitate linking

to a carrier. Administration of the immunogens is conducted generally by injection over
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artisan can readily adapt any host/expression system
known in the art for use with the nucleic acid

woreogasd4es of the invention to produce recomnbi PENGB2008/001548
pr ot ei n Anti bodi es Anot her class of agents of the

thdﬁr 5 8 & 'Jélen ]‘é(%#t%ﬁl N \%Efﬁps%ngfjﬁpggbé?e gcgla ngéesﬁ%%tnl‘tey ﬁyﬁlgderstood in
B0t DR thd EnhAEAMEREENE ik Bf SkPRdle e k¥ etermine
but not wth nfTOR al pha. Anti body agents are obtained

wpavarnaiiapadyfornatin. t abl e manmal i an subj ects with

t t
Dor i i pefialt b B BB iRl A ic pRTRs comprponding
tanfolr brdhgls, th@babanjz kit $ 5 ﬁ:ﬁlyncbzﬂ:quyﬁT@RdietaJ(rmTORB)

nmonocl onal .. Anti bodi es which bind to the actlve sites
Artibarig: Wiehbaddo dhechospRosatiomsitarn ¢ kipase a8rilso b gsnerated and

SRR RSN 20,00 L Dy Brom

;Jrntean o ighietierpeptdevaiah bofas kinall bV ens amino zid‘kﬁ ianendigdut are
Iﬁl{&] to the active site of mMIOR beta _th
?31196? Fast &or appg aminopcidresidugs 9age Téﬁa@&mé Ate coupled to

I@EH'J% ystatﬂdﬁféﬁm fﬁo&?gndséa&l%e iR R 1580 JBQE sﬂlc‘?lag%algtﬁts

the 1 nduction o Myc expression. Antibodi es capabl
Rxfly ¢l onel lanmmml‘;ORh;ataa(mT@Rﬁyamfbotlies sarptheh && purfied, aﬂnsexample by

encompassed jn the inventiaqn. ti hodi es are prepared
‘ﬁ?ﬂﬂ?ﬁ E?aﬁ]é CopfiAining @eﬁﬁﬁﬁﬁmlyg?f"%’gﬁgﬂ  appropriate
' nTru AR R h QLS %ﬁqeﬁbﬁguwaqn @lﬁE’Wa? Hi%ay be satisfactory for some

pol ypepti des, or proteins of the inven , such as
a@@&tt@asafo( plﬁ’mscc;utma}r dommptositimns| uss of mbeokclphal grepgrations is

re of sufficiepnt Jength, or, if ... ..
iRy porab s ihed i i e et Bunfipnd) bncivodies,
rﬁ@;ﬂbélﬁl%ba@d USing! lﬂlhé ﬁ&hcﬁr@ﬁﬂé’fﬂoﬁ lo$ KoM%Ir Rad 81if@in BF 8PRAlficAfons,
i mmunogeni ¢ conj ugates with carriers such as bovine

el ﬁffacptbumqaitab%mn ofl gy cytasionprleethestis cisdn ganqrabHmown
')IEHe 1951@(?1{311&9& EélF{ln&rsg{:r%hgg 113 sﬂ‘@f I:ln’[llﬁg? 14 afergcfe%ﬁe@§§

sonme CIrcunstances rect conjugation usin

1ﬁmﬁﬁmhﬁay dratvih i thﬂmﬁtegenéagleqieﬁtldmlyapm Efoquepu&@or protein. When
ther I nstances ] 1 nkKi eagent s nown 1 n
145 EPPrARATE nmexelisa csly lipieseratng, Sngitie oS f}rxt&bg?diz b ipified, the

%ﬂ?%ﬁﬂpe digrleahep zrpﬁf%'o‘ij &3 Ip?(ﬁﬁlcﬁgn ﬁ?@s@ﬂ&%ﬁt OFiphRlar

the amno or the carboxy termnus wth a cysteine
intesdst| @es wonoalomal spebakics thittrhcagpizedhmEK P @& Rdparsycif dpmain, the
acilitate linking to a carrier.

le, .t
lié%nﬁ gltafnagf raeUlpE foMifRogens is conduct ed

generpid deskyd hdhe€bhDAnBYRTiSs eﬁrél tHeakb® vEiedErdIg theahi@ard
wi th use of suitabl e adjuvant as is generall

syperantenoydiam themscides sUpEiRAiany Ern@nm#ﬁg theaneneglonals or the

p%g;tb‘fc% gl’ltlS%{‘a tﬁ%ts%)%galﬁpor %%ﬂh%?og%aﬁy e P HRLR L BE used as

equac
antagonists, as well as the intact antibodies. Use of immunologically reactive

fragments, such as Fav, scFV, Fab, Fab’ or F(ab")) fragments is often preferable,

especially in a therapeutic context, as these fragments are generally less immunogenic
than the whole immunoglobulin.

Antigen binding fragments such as F(ab)2, Fab and Fv fragments may be used,
i.e. antibody fragments from the “variable” regiosn of an antibody that comprise the

antigen binding site. Antibodies may be human, humanized, or chimeric variants of the
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Anti -peptide anti bodi es can be generated using
synthetic peptides corresponding to, for exanple, the

W@ 2008032494 er mi nal 15 am no aci ds of nmMTOR bet a ¥EAVGBRO0S/001548
Ant i bodi es which bind to the phosphorylation site on a

ase can, al s erated and i ncl nt i bodi es
Ot b B OE e T PORSTEs PR AR TSR0 a subject.
rbxethedé B, %hc@% ﬁhﬁbﬁzecﬁbﬁrﬂﬂﬁ%ﬂl@ alfRkicd 8 FANRGVARH the art. The

amno acids in length, but are
qutlébéneabwelaplalte@laeéso inclyde dxffeéelﬁmqwea@ncﬁlspefpa duledasses (e.g.,

The S a ed to KLH si.n andar
Ei sl R R AR E L bt Sel P B R AR, Yertcbrates.
mabbhti@ma Reill yiaésaralthartll HAdOBr bﬁte’toﬁlfﬂimmemt iH@ edfeRnces on
can then be purified, for_exanple by using Actig
howatnsprepare Asse Avtikadiesetse daslony n@ %p‘gmt&@dlwm Ieaboratory
ﬂ%gﬁl&pﬁ?ﬁ&;ﬁgg produced in th| s way may be

satisfacto or sone applications, for pharnmaceutica
conpoEhd atrm’m@dma sefragments ozl alsal bemrecpmeda,tusnrgs:umnt technolo gy, by

referred rtalized cell |Lnes, crete
feSrboaturori: Briens e bog e hiE w diedsss s ohgroeptor
dah @] trtadcteash ﬂfé@oﬁfexi@ffﬂhﬁheﬁﬁ i ﬂ1§1¥1§lerkp9cfles origin.

nodi fications, which effect imortalization of
| ymphocytes or spleen cells, as is generally known.

Ilil-Eﬁ |¥mg altl ze cell lines secreting the desired

creened by i munoassay in which the

ant i gEfiis irtvehtieén pleptdlates foapétbodfol yeaphirtknt Of a disedRialsociated
When the appropriate immortalized cell culture
Witk plarang criHessiRRst e FOBrhef 6emppiiging adminisiiagign of preffective

Adun® o?gﬁla&ﬁt Gy g,tngEg ift 'nEélFﬂh fe@f \eh %e[b‘?e of mQ&ulQﬁ&dﬂ‘l‘é tal:t‘?\';ity

I n ascites art ICU ar i nt erest are
amdfooekpreadiomof lmff R be\:tat Sadth amagegtmnzpthet'ﬂfore be used in the treatment

FK5 6/ Rapanyci n dona e .l dnase domai n

5455 P TR G BB Ao e DR Al P tauch a
cﬁ§e§s§ heRe sIREANEESsEA MR, M'e&%ﬁlesﬁﬁﬁawéﬁks@ibn of mTOR
fromthe ascites supernatant. Fragnents of

bethercdesreabed @prQSH@npélrryT@%haﬂa @&u@bk&g@ma}cmmﬁqﬁed
c{eﬁ)? dln g Orlleo\gl‘ie(%fri1 ?(e Isev Qlffrrll’féﬁtbep ?n%ug)%p me%tﬁ rre@fced.

S, as We he Tntac

i mu rieldmgleﬁﬁiotiynerrﬁ ah& ageet fsr amgingibiter oiSrnimRa&tfaS/uchSa@ﬁMnbltor
Fab, Fab' or fragrrents is often preferable
& teradics ﬂl%ll%%% alpalPRebed hebigPresgat faexample by inhibitor or

5 SPRRLET RS ASHAL Al 05 FIUORBI Gy LDBD LA, g comove o
bargakid cevtn) ﬁJ,TGIhbeta maRIX q‘rlpagemn 1S$10]nrmy irthébites @thy dct ®. reduce the
ant.i bo s fromthe " e'. r f, an ..
Eviop S OB G P10 Y seitgn BcHan G el beta 3 discussed
BB, bﬁ@hﬁ%l@‘%l@@)ﬁlm a IBHI&EHI%%H@ birls t6 R b6ta and prevents its
variants of theforegoing. Such antibodies can be |ess

figtiono dion ﬁeamhlena sultebleiishibitemepbean @ﬁ}t@dv thaybinds de mJfOR
E%iao\c/tﬁm 0 1m%‘r?~jf,¥1 He acglgntrgg%ﬁ cr:lﬂa(r)il& b ?a%oglrste wel |

In another embodlment, the agent is a promoter or activator of mTOR beta.

Such an agent may act to increase the amount of mTOR beta protein that is present. For
example, the agent may be a polynucleotide, vector, rDNA, polypeptide or host cell as
described herein. The agent may act to increase the life span of an mTOR beta mRINA
or polypeptide, for example by increasing the resistance of the mRNA or polypeptide to

degradation processes within the cell or organism. Such an agent may act to increase
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anti bodi es contenpl ated al so include different
i sotypes and isotype subcl asses (e.g., 1gG, 1g&, and
WO gvp/132ikese anti bodi es can be prepared by rai BEIGBRGV8MV1548
in vertebrates, in hybridoma cell lines or other cel
lines, or by reconbi nant neans. For references on how
the aptiepaeuntiwasianT OBdutae £0r examplaany GaiWH ehinetiagpg)mTOR
@?ti bg.di esiq A %abor atory Manual, Cold Spring Harbor
BB IPRELH Bodi es or fragments may al so be
pr odug@ffetgietin@int betipablaineddutatingtlye activgmrand/antxpression of

nmeans. Regi ons that bind_ specifical o .the desired.
A GIb heta T e e MG S8 e SR Rt i apiabed Hefein. For
%}E%?lﬁ%%éga %ﬁtaﬁl@ L AR LAS Mt RTOR! HekPinfitee f1a§ Be Midt Hifich is sufficient

reatment This invention also relates to
wedxerids iflubitotyeffereat thenttidfy of MTORdsE. ads effpetivedmgunhmay

berrant expressio f mTOR..bet a, . Si
Danbhre eraehghagr rtue fe by L p TR RpT bE Ll pibijng aberran
&m;@bgtgtexbggsgi&gd t hereof, capabl e of nodul ating the
activity and/or expression of mIOR beta. Such an agent

may t Fresasioenebasimerts of ihis migthody dhgirsate assasiaied il aarant

t her apeutd c [or. ¥ 1.G) ' '

GG TR SR 58 o ShENEE) B, s e b
st ulfiple nexiutid, dung cmmcaased smulp celbbing rainomEORoetacer,

or decreased: expressi on of mMIOR bet % A}K;Hl t abl.e agent

Haigr qgacey epaBETeEHC BREISEN ARG ANBRANGHEA (i hee O Pedfe cutgpeous or
LB hat ﬁefaﬁorhg, REIRURREG BB cQficel, 88USRGAnCcdNcARE of the anal
enbodi nent, the agent Is an inhibitor of nlOR beta. .

fighdn, almach iclmcencolmycancdr, ttorinecancer, t4reingmand thefallpigrtubes,

beta that. is present, for._exanple by.inhibitor o
BHTEAPORY 31 P FORTE B T R P D o8 oy Psiige of the vagina,
PAeHdGTal FThOTuIBY, IBfdek s DRchRBatReOSf thE ediphaisNcamE&Rf the small
beta nRNA or protein. Such an inhibitor na

t

ideitive, canecrad theindperime sFER., lsancer of te t@%aﬁ%ﬁlg ﬁﬁcer of the
tivit. f j t '

R e e

e a nol ecu
piedita penacrafdhPpeie bhonid & abutedéikemia, Fpmplkocatip Lenplomas, cancer

sui tabl e i nhi bitor be an anti body that binds.to
AR BIRSidAT, CRRFORABITR dpAnSiHIB TS EnTenal orl canams: datbingmeces the

Pe%aﬁgc%’lofs,aﬂé?)ﬂlﬁﬁm of e 2R & erfIiR @?&g&’ﬁ gCNSt),hféuﬁ&@f&ieﬂrﬁal @ancer,

pro er or "activator of mIOR be uch an agent may
apihalt axis tuoroes ghomhemeampgiomappituibQRademomapeiot edmbippiian of one or

is present. For exanpl.e, the aggent. . .

B e Ao BBE coberorin porta SRETIBERY o g Cpethid sidgbpomel
asl] gRahiiPetedigf floliferdite AGRRE, iftydiag,but fof limiiedhmepddnisis,
life span of an NMTOR beta nMRNA or pol ypeptide, for

bruigp peostaficihyperplesianhyRareophys PEresWSIof t he nRNA or
pol ypggtﬂbg%lﬁ(gddrgﬁg{ c?tcﬁ;}é kn%m%no‘flgezfg%ﬁt i@'!a%%dgeﬁ i@d?.l |Exemplary

or or an agent nay o i ncreaset he
8FJek VF kiha® inhibitets which tarnfiRelién the hethodsxafithé mvamyon include, but

2?; rilc;{cilitn%/ite%rto,frlajtggntl;fc?rrl], rglgarrrll}ifc-[lgc?erivatives such as e.g. RAD001 (Lane (2003)
Mol. Targets Cancer Therapeut. 259-260), CCI-779 and AP23573.

In practicing the methods of this invention, these agents may be used alone or in
combination with other active or inactivé ingredients. The methods of the invention
therefore include administration of a polypeptide comprising these agents linked to a
cytotoxic agent for the treatment of a disease associated with abnormal cell growth,

including cancer. Examples of cytotoxic agents include, but are not limited to, gelonin,
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beta as di scussed above. An effective anmount of

capabl e of nodulating the activity and/ or expression
W@R0RTERIbet a may be an anount which exerts a BCI/GBR008/001548

effect as described herein. For exanple, a suitable

anmount of an nmMIOR beta inhibitor may be that whi S

e fSRpPIRL PIEBAWIOEIS ERPLOKMPHFNSEY 28 Yl?jpf%ﬁnt gight cria toxin,

[
Attt I T B o BRI BRh th eAPRRis CAR SaftRg o cll
ypoaldohacatviththavteltel | s exhi bi ting aberrant nWCR beta

expression. |ln sone nbod s of t.
i Sealls HELH MBI HAEn BB AP BRI s o DETATERevtica
Op'ositﬁ)ng @%Sflsmg A1 A Gnd BNt ddstriibddeférdif, Formulation of a
tate cancer, breast cancer, nultiple nyelom, |ung
@mpmmommmmmgl a melerulk ohfhedaratinnnaich By eobaneleptide,
iver. cance creatic
i RAGRe ARE PUFLRET b AR SO0 AR can

ol @neurtusingt sedridak] shaneedeutical afdsnnaﬂatixﬁrulemmtnm:amll methodologies
cancer, cancer _of the anal regi o ]ﬂi)‘ormch C
¢p

albigwhich aecreadity avalable dafearasonalk sKURR agpaR. ppor cxample,
éo%ﬂo%mo%@ coﬁgﬁﬁné G GRS M culdior ?ﬁ@ﬁ’i’(’?ﬁtfdn% be combined with

carci nona cervix, carclnoma of the vadl na,
@Zaarc(rlmmhafm&chetlcaﬂﬂy\aaceptﬂndi@k){cnplsntﬁ)psEdstdos cAwgaryglubstances,

the e h f th
S1oh e & B T By 58 S B egne SRS ReA GiARE PR amay be

191@%? in @k et’{E‘l%le‘ﬂ@Bla@’éhYcrl@' thak @ﬁ@ipleﬁf—bncﬁﬁcl% aﬁ&@xﬂ@ﬁ’ﬁ‘ Bathstances

gl and, sarcoma of soft tissue, cancer of the urethra,
wfa meneraldy pharelap@mcgl agehisdhdtdoaot idueean nikERg Eesponse in the

1r{p ﬂ@‘f \éocgwér)lg/ Qgpnqg?smc a%g : h?oh lltl F? b? E&Hgﬁgtereﬁ Gt undue

rena carc

f@)ﬁ[&ﬂyn Mcehﬂ&ll@@ﬁ@éptdwé wc$pleﬂi’t§ ﬁl‘&ﬂl&&n’ﬁu’[@ﬁ‘e hétdimited to, liquids
central nervous system CNS? neur oect ggr mal

sohsawagst splingrroleethdeneghieol. huRFRR Rl }’%emlta&af%aml
Elq:ﬁﬂﬁgaltlcgﬁy Qcc%?mlerk@fté odh aﬂ’go w‘ﬁ)ﬁﬁe@ﬁfe?en?ffof 8&mple, mineral

r €goi Nng cance I'n anot her enbodi nent of said
mid bald, sushas:lhﬁhnd[lmﬂdlesphajl'drolgpml\ids plwosphdtesaisgifates, and the like; and

oI|f ative disease, cl udi

Gt EEnE AR B PR e P B PRy gy ond the
Re. r&%ﬁdrﬁ@@i iscdsBioR e pﬁéfﬁﬁ@éd’ﬂéﬁﬂy @écebﬁ@lel xRty erhlbh:e and
agent 1s a kinase inhibitor. | ary types of Kkina

mnhh&:lytsub%anms sravedabloin &@é@gtoml % tGigal Sﬁlef{cﬁ%(MaCk Pub.

Eﬁb ?gljnclude but are not limted to, rapamnycin,
8p c} derivatives such as e.g. RADOO (Lane (2003)

Mol . Thé priséent Garemeon THS fadies tproa&3-cdGdppsitical edtirfrisingla molecule
AP23573. I n practicing the mséhods of, this | [

asraseribrydrmrein sigh 45 RRIKRFPAR® AEIGANY SRUER . Nkt s osih pha variant

BT EL AP RGOS col s D0l
gbatnept 4 denbinatior theregf,zhé san cayepris ddditlonal comppnents, for
example water-soluble salts or glycerol, that contribute to the stability, solubility,
activity, and/or storage of the protein or polypeptide.

The pharmaceutical composition may also comprise, consist of, or consist
essentially of one or more agents capable of modulating the activity and/or expression
of mTOR beta and a pharmaceutically acceptable carrier. Such a composition may
comprise an agent to be administered as part of a therapeutic method of the invention as

described above. The pharmaceutical compositions of the present invention may
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cytotoxic agent for the treatnent of a disease

associ ated with abnormal cell growth, including
w@2008@8249Exanpl es of cytotoxi c agents incl ude, PGUGBa08/001548

not limted to, gelonin,ricin, saponin, pseudononas

exot oxi n, pokeweed antiviral protein, diPhtheria

qonseim suitabrapharaateulieallyeacheptalle CaRTSRORET ISIESCINGTET 3¢

. | .
S Ut AP oA EE seiic oniBufas Bid pieBRfons that can
texised phatnmceativatly iféd detiserysadtie site oflaationa c¥itablgaormulations for

SRR LB RGN, T AR BT On Cal BN ol pounds in water

SUBE Ftht) Gorx IR RE Waker Ablubltesait VEIYddaivn, Supbnsicnsaf the active
pol ynucl eoti de, “expressi on cassette, vector

wolpqeds denpremiate oily irctipe dysparsierssasy breimipisaed.cByjtable

be rried out using.sta ' _—— .
e BB R TRBHAL Bl . g e
RS abRadidry faveaahply, ethiyDolehte, sradgyoaidey. Siquedednjection
artisan. For exanmple, conpasjtions containin ne or .
SHSPRASHRSIS o] SR SHERIENEORABHER BIOEAR DB ISCBRB PIe grspRnsion.

' [ i 1 i Box¥methyl
e EPS G BABARCS LA L BRE R AR XA BBty
&l @i f 3oirbiepl age dexranp KD riohbky, ithgsuspdrsicaes alag donthia stabilizers.

| j ke, b t inth i pi .vehicl e
eSS R SR b pepaia e e g et feseit

ar e gpRGHALLMiIcRN@HIFRERIdhS 6Athe 3@@RALSN I8l agioROtompitkigeone or
an i mmune response in the individual receiving the

morepagshts cpgblampdulatiof theeaptiviey anproression ofit HoRybeta, can be
S G O L B RS R PSSR B Eteonc

i'ds suc

Wk BiecalS RltiaBi@niap 6t tygishsthenegbyweal routey aFor exaimplaaincigent may be
gl y.cerof and_et hanol . Phar r_racgu i cal L%I;&gie table. .
adminssterad loprH 1 oo TR o s ierod psrrant Si@Rression via

%&%rg%%&si&gi lstecftﬁ%tﬁ]%el% W Qoﬁ&m‘éﬁ ORI R 485 may be by the oral route.

rom- des, sphat es, ates, and the |like; and
Thedsakt adminisiergdniill badependsnioipoasheoagst headty, and weight of the
propi onates, mal onates, benzoates, and the ||k
R GeT g A ETE BN PRp ARG oRaT Dy e T the nature of
ﬁfé‘%iff&ﬁf@s?redyehi cles and auxiliary substances is
aval |l abl e in Rem ngton's Pharmaceuti cal Sciences_ (Mick

Pub. ®dhile indiyidunbeeeys vatyedgemajastion of\phmabrangpy af effective

further .provides c LLi . i S

BGOSR R E0 e Ml RE SAGIERYG 5L Go@pPRb At RnRthpable

bMveBtlafNg tHR.agtivity AOLR dxptession oAmTOR heth of thedmesentinivention

thereof, and a diluent. Sujtahle dggue t Ca%é§$d ioht. T

hipisedysoBPrise Ahay d Aok g Brdyeeiahigp afowdhhi matledipdy weight. In
e i | ik ety had/

AL Lo 530 REI SR, S PR ERTE A ki

egttssidicnTOR: teea sdrafrideiabyyt Is®hg/libody weight fasahopt 0.1 mgrkg

and/ or, st oy age gg the protein, o

Bedy Waigaht Inaypre 51‘(.;6 8§}bpfl%en[tl,éi)9sr eg gé%’sgﬁx%ﬁl%d gdmgxgﬁi?flg? comprise
Q{mout%':o Icﬁé}'ﬁ.é jBI)dy weight to about 0.1 mg/kg body weight. In another embodiment,
the dosage of an agent capable of modulating the activity and/or expression of mTOR
beta comprises less than about 0.1 mg/kg body weight. More preferred dosages for
systemic administration comprise about 0.1 pg/kg body weight to about 0.05 mg/kg

body weight. In another preferred embodiment, the dosage of an agent capable of

modulating the activity and/or expression of mTOR beta comprises less than about 0.05
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essentially of one or nore agents capabl e of

nmodul ating the activity and/ or expression of nifOR beta
Waprwsasphar maceutical |y acceptabl e carrier. SuRET/@B2008/001548

conp05|t|on may conprise an agent to be adm nistered

o eifhiy e PR BT GOS8 " G SRBLA B g comprise
lgé?@eé}f 23010 ;.[%4@ bbd}ﬁ‘”e@}{% bt SH gAY Bddy weight. In other

phar maceutical Ty acceptable carriers conprising
exbidinentssthanrtoaokef dneagericapaide of moduiating thepetivies sidier

et AT R R DD P iR R HEPGA L PARe L ineGpe cBfbentration
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exanpirge R%ketﬁ c8Pfofmulfiod FrayMGald éllﬁﬁmsﬁ‘ﬂt‘i’(ﬁpé&ordmg to the

I Nj ectlo suspensi ons nmay contal n substances whi ch
inventemsmay he farimsitased foy entferai hmem@p]e nstoqmal Ekamtl@@omf Indeed,

h visco reasi n sta [
S fien e e maBioR e e R0 B i e frvamc
shhingnatiby of tlRecsUsRRRSlican may al so cont al n
stabilizers. Liposones can also be used to encapsul ate

the agementignedieghavedensometaetheds ofdhe Invenfignyinracal pdyinistration
SATRESLLL O OnbF SRR RIS B8, LIGRR, coperyin e
aiﬁtrhéhttoy salnelAnd thejie essi hmmnqﬂoya'ﬂd?rqmrmonaﬁrsu&etoplcal

?dm ]tqg%rgd e\plc::;ﬁ)‘eg gtet er php%]{fa?cgutqa? ? tlons as exemplified, for
LIS, hﬁ@émaf@éf&ﬁ%@@@)@enﬁﬁg&ﬁ%’ﬁﬁ%&@hu@dl SQ%G&' Mack

rout'es. "For exanpl e, an agent nay be adm nistered
Puhieshhgg thor avmwapplmatlmhéhssqtqr@pqsm@b epvldpdsorip@RnBRistgred as a
\ﬁessmn via.mc omfusng Alternat|

B sy PRGHS E Ry BUBGERARspR] e sgpposicons

Jﬂﬁlsciﬁ\saﬂi%naﬁdp Y sdn@ihfsebrad byt 1nh@1aﬁ@rp el‘kﬂﬁﬁlﬁal&tilﬁﬂhbﬂ'apy, the active
age, health, and wei ght of the recipient, Kkind of

weresisniemay b ine ﬁ%lﬁtlon wfeﬁa 9t admpiaistratien bpmeterehdare ihalers or in
2Rd tshﬁ?taﬂl%tfﬂf g fhgf paviter Gl fRE! Ir{jﬁﬁ)'tl{e‘? gmb%fn&e%t tﬁgbé/rh}%é?tllons are

needs var ion of
ﬁfm‘abretfbr/@drahﬁnmtlsn of bmhlatkanment [ s vv| t h| n the

odul SEHRE Laaowf‘qr%»eajﬁﬁws@z%%Eé@v%ﬁ?%%eﬁf?{ﬁqgﬂatera

eigﬂs}ege gﬂg@%ﬁﬁém ﬂMﬁg&gggﬁ{ﬂ%rfgd ?}%‘ﬁﬁ G@%ﬂe)ﬁ/ﬁﬁgﬁﬁpél

mhelaBMdmntrpllctbw@est@msmr@g”ent capabl e of

conpr ToeCpbt s ol G S he T GHER e g Bhe T AixpSeed can be
fRlAeE RO, YRGBy inl Ma@malseéiRh e d. gerhvadingBhtep, ﬂ@fsag%attle pigs,

for system c administration conprise
dogs, cats, rats, and mice or ex vivo. The invention is particularly useful in the

treatment of human subjects.
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about 0.01 ng/ kg body wei ght to about 0.1 ng/kg body

wei ght. I n anot her enbodi nent, the dosage of an agent
w@apahsrIpf nodul ating the activity and/ or expPEBEBRIV8/001548

of nTOR beta conprises | ess than about 0.1 ng/ kg body

a]qes or syste £ OR

@&Qut 0. 05 rrg/ kg body wei ght I'n anot her preferred
‘enbodi ment, the dosage of an agent capabl e of
modul Beq prgsenk e1vartien alsg pvities forangthedssnemifpme firorsdsesning) for
0

b e S el A B oD o Pl epffiment of
the lrl’p/tenam k¢ a@ﬁﬂmﬂmlutes mTDR@biag:xbfedsdomhgdﬁoth@ eﬁibodtment the
0.01 i ght. .hi other enbodi nents,

t%aﬁ%%ﬁe pla@giuby- AT A1HG eE‘H‘@S%lelE ?LW?lyactwny
i? ﬂﬁ&é&tw@é@ﬁﬁﬁﬁét@ tha? inhﬁ‘ﬂ%’?@k%e@éj M AR SEEdr | hﬂ“ ORexpression
anount effective to bring the concentration of an
agantacteifsalsiiediodtivend ah agenighat kémabitdsvi TYRawty. or
B L L T
a%eﬁt% 5hat9n(§ﬂ1?a'§e tlQ e%?ﬁbss@n 87 8 nuchlg %&d e%c&@g%agb’g%ﬁr?ﬁa (mTORP)

, 0.003, 5, 0.0008 . ,
Prhisiy rsecffemaemomhfg@sg thorandig @cad samemcm St IEQ IDMN@02.aSuch

site via Cro- on_co rls bod ight .

R iy Bl SR piekndne i B th iedPlession
160d1 oS MRt eiElcic a8 ¢¥ thé reh@dh. %@@sredlhléﬂslﬁ ,@ntal3ent i8 YA kb Blddulate
may be fornulated for enteral, parenteral, or topical

thel ¥ pIPSSiQe ] apiclaip e of the|invankipa.dor W@gcqﬂ nucleic acid encoding

R
06 ARARR AT AESPSEE PAURTSR IR e s D o
lrmiht isorapablabbup- dralowseirrgulaghhexisewsiontdfehd mwdeit koid,in a cell.

o ol B TP RO SO G oF Qs GRBI P IQRIEBIGr of agents

tRAtHhSRIMite We AWML aRD6: éﬁ@eésioh%f RRYORSeNP! Oyed.
Preparation of such topical fornulations are descri bed

i n t e mathoddf théirvesitaumay edmpaserthé ﬁallomsg steps:

@i RaP U andineRiBERt g imeafiEhAIER XA Rl pestecit ginvention

drarpo pr@pﬁaé e@@aéd R4 p@@nuélb@dwmmﬂnwmrbﬁ)coul d al so
be adninistered as a powder or spray, particularly in

(Ber osontactpgrpaid HOIQ’B%M@%‘&U@ tpshagsnt; @A conposi tions of
I
B2 SREERE LR BB O AR ppep 2 Alcr i o cidbge in
astlity 1sond1ustexfeLdf ahagem@dapatils of mbdlﬂaltu’(g/mlTEII%bﬁd adtm@r
i nhal ina form wtabIeJor a dry

| nhalERTVAle SO0 MR e Q&S Yl}cheﬁéldapéthe
n%‘z'nh@l?l i%r E*@e[m;ﬁg'fﬂ 15 £y 2Bt p?d&@BFHl'oaﬁlahﬁ’g’ Bfe exlpreéslon or

Sui tabl'e fornul ations for —oral mnistration I n
ahagdntorpstdé of getalating tagevsl ef or prhdcsiptionsdfetd OR beta mRNA.

I nCl %“ ngho%oo%ltle dlntvgr%lo%t nsiay gé EALER butin Y neongr AVivo. S mRod of

the invention may be carried out using an isolated (or substantially isolated) or purified

(or substantially purified) polypeptide.
Alternatively a method may be carried out in a cell that comprises the

polypeptide. For example, such a method may comprise the following steps:
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i nhal ati ons and controlled rel ease forns thereof. The
conposi tions and nethods of the invention for

W@ b@sagEmd i c purposes can be utilized in vivo,PCT/GB2008/001548

ordinarily in manmal s, such as e.g., humans, sheep,

rses, ttle, pi cats, ce or ex
G o et Bt Pl OF wearansi b bk b e Bt A Co oL s
e o R o ol Db SR b LbfrPor o
mHEpeptids @moded\bafmp@ymulegbd@@mﬁ ewention); met hods

entifyin n agent that
Lgdul %qr%aCt%ﬁ%&‘édglgPt ‘E@é g o?g %éﬁgr activity.. I'n one
@iybodidreningaiytchenderd el éx@hessivhendoe mumd;lflsﬁti%lyp}ﬁﬁie

bet a, expression hi another enbodi pent,. the ag
TrBerging eheng BrepEesaloRANARE ASHVI Igidicaliye oban @ﬂp@rzcapable of

cative of an agent

e, AT AL L el PR, O of o
expr eAgiadicudarciathodoiay womyprisesthe falovdhg stepof an agent
{&pat sti nul at eﬁ nrOR .bet a. Ano{% r. .enbodi nent of the

o5 cRIPORB N GAPBFH0F A BRLRERHEAL oo verRd (41 o1t and

ent getbdidly tHDEWHNBE & E4}Re 8RB/ ARty F sBdGoBifepdd, Svh
ﬁcodl ng atgm TOR bgta ‘tr%'ﬁ}%?b) protelh ysuéS Cﬂo%ﬁép erein a
Prangeimexpasssion andier aeti ity iauidiragise obarcegent C@Ebjelomnmulatmg

ass a e any avail abl e neans of

%9%1%%& ber r‘or}:?%%o §m§?'the expression |l evel of the
nucl eincorRCissty fofmatheell Rives Mldt @OntaibSepitd gbRs Ristons dBtween the
agent s said to nodul ate the exEressi on of a nucleic

erendessting fampe of bR bt (g HANQ: ) apdpry gsspypble fusion
t ]
SPEEFLRY LD 0 Bl M AR GBSl kst

oafallk éadiding thedireflp uviferayel batd ang thx g)membmﬁng thibteenphenicol
nucl ei c .aci [

OGSt (An SeFE PR HiRrdE TPt oror Caoies
éﬁﬂlmﬂg@h@eﬁﬁgﬁé@n@%sﬁdﬂstak ABRERQF0sEX RS B8 85&AR oPh cOMEIR to be

bet a the invention nay conprise the
teeied vdargppioppiste c@af,iltlpnbmddnmg Blf&m}mé pxprdssiasf ofithereporter
i nyention uch as ti % n. or
%lley Sepeten C?&t% f:e e% ?o gg%;[ ﬁ%@ tfol §& BE ?cﬂ nltlges agen%, which

mﬁmﬂmﬁeltbméxpréslsionaﬂratmteumusatcﬂdmglth@ﬁm)Rieetw t h a
test agent; det ecting any change in th

act i vﬁnta,noaxer sy %cgm%b?)@blba b AR 2EERIO &1Q§1HE‘FFg@TQR beta

HS 13%1¥%5%qu£ Elﬁﬂ’ ctl vﬁ}fﬁ%gfﬁ glrﬁﬁc}{r)rgesﬁw% 4s Mrr}nyWhose
@;Ipsc{ssbe 1s:mlodulat¢dcansta ressﬂtrtn;f 1mdm¢rlt1y>nuxf Ima"Eﬁ?R dbetamkptdsaaon
modal ARG &S ARBRes s Uaed tordBR ARG AL Tiagett o
15291;&%1*“&;@@&@@%%' nulfeic R4d ARG Iﬁbieﬁ{@ftﬁé inv@l6¥A such as
mTOR beta. For instance, mRINA expression may be monitored directly by
hybridization to the nucleic acids of the invention. Cell lines are exposed to the agent
and/or a polypeptide comprising a mTOR beta to be tested under appropriate conditions
and time and total RNA or mRNA is isolated by standard procedures such those
disclosed in Sambrook ef al. (2001) Molecular Cloning, A Laboratory Manual, Cold
Spring Harbor Laboratory Press.

Probes to detect differences in RNA expression levels between cells exposed to

the agent and control cells may be prepared from the nucleic acids of the invention. Itis
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A nmethod of the invention may be carried out in vitro

or in vivo. A nethod of the invention may be carried
w834y an i sol ated (or substantially isol aP@HiBR008/001548

purified (or substantially purified) polypeptide.

Alternatively a nmethod nmay be carried in a ! .
Hrh@rabi@ Bt nesdsceshay plo| dppiap PreRes vhish lasb&Htﬂ @R tageet mucleic

a01 1;3 {:@fﬁdﬁ%@r Eﬁfghtﬁggl%eﬁ%} QARG 18 Q&nél%)neﬁ hﬁ’dlél@ acid

such™as a host ce t hat

K‘ybﬂi]db feesunter explitssed hzglmmygmpy i Aecaflinglye therﬁy@pgqngy] of the
(such as. a pol ypeptij.de of entlon Qr

%@Wﬂchﬂ’é d@tﬁ%@gﬂth‘gmuﬁ ? %rg?r}taréty cﬁ{h@ﬁ should exist between

%Vlﬁﬂiélpg ﬁ?’)ds%’ﬁf&? td f&ﬁn%ah}@nho StrisgRhty ol Be gigsen to
ent; E detecting any change in the expression
mmd/fmze ﬁmtduf\f@rmyceoﬁ stehilidy peivigp eirdebe: igieetdivhrd aad aptgatial

i N ex ssiqn d/or activity is indicative of an
H@B?f?g‘&g q'%’ 'Ig ‘modul ati ng niTOR beta expression

and/ opyoae$ v by dedgiarfidrs teamuctsit hads mfethe ooRptiorstrough methods

follow ng steps: (a) exposmgac(h“ resih}? 1 b can

lpmwp@ahpe@ bpr mF@nge fisrfo T 6 5oRi5nt Hhe g Ql?(fgﬁe ength ¢
Spgot{g%lﬁcﬁ% féﬂ?ﬁgﬁgt é(;&lqﬁéﬁee $3RHIAD %ﬁﬁnz’%‘:ﬁrbyé peclicity are

ch ange 1 n expressl on
a:ﬁﬂlln@ﬁlyaﬁlhiléldlé in $e&nbmdh: el 200X orausaelret ab AP Evrent

nodul atjn res andfor activity. In

BW%@Q&PQP‘% BiAd %ﬂyi ?uﬁﬂ%hmgc RPREN )T epor t er

gene Elgﬁflefg%u&%di\ﬁﬁ{bnﬁ%%lﬁ@&ﬁed @aidli; REoWh a1eerd, $uk as those
SEQ | and any assayabl e fa& on

1
ﬁe‘mlb@d bYlﬁWbI@Ob re@atdfl) deq)érlml efail {J AW @s FeaigA for each

|
R e e e
%Uoﬁ{p%@]@&ﬁw #89 lavatedlo/fokman Sfoe ﬁmCéAbahcﬂtulealRNA% RNA

Anal . Bi ochem_ 188, 245-254) i nes aj.nin
piriched o Rady A oW ca b eﬁ{gceg.'t%a F%ELS‘E l‘ﬂ éulgport exposed

gog%tgé%s? hn pr%gg Eélﬁh&lﬁ%gﬁfés? ohé%r Fﬁﬂﬂ SF oﬁep@ﬂ' @e Eé fices of the

I ons erentia expreSS|on of the

[RRAfiGIEtnde ﬂ&nch&dnwaﬂ misenthk psotexpibiseecificalbHerbaiginst Adeanatively,

trol | denti.f t
BFic 51 RPARETES SAFOMETRE S5t aife BUPHOCE TS R BpAcES of the
rﬂfgﬁ’ﬁ&’i Bl beaa?@iﬁé’d foof $d suppit, atet ad ypirbusglaggedter. t Dhe glass

ate mIOR beta expression i s based on. measuring
Mméere:mprtlmshecempoﬁedﬁo eatali aelulor RAAner polyA RNA \gamm ggdple under

expr.essi.on ,i.
e e PR Salhe BRI tebirfunBIdRid. Mhchlass waters
‘d.ﬁ@ Hyﬁr@dlﬁﬁfbntrﬁéthbdk@ramldldljz yvaifablehﬁ)ragample; ?hosmdiwlaxed by Beattie

[he sipression of o el lc of b Encod ng 8, PrOLEL A0l e
S RE RREA geﬂnm)frog?af&mga@'decgll‘f%b@l‘éﬁbﬂ ai¥/from a cell population exposed
to the agent, agents which up or down regulate the expression of a nucleic acid encoding
the mTOR beta protein.

The present invention also provides methods for identifying agents that
modulate at least one activity of an mTOR beta polypeptide such as the polypeptide of
SEQ ID NO: 2. Such methods or assays may utilize any means of monitoring or
detecting the desired activity. These assays may include detection of phosphorylation
of mTOR beta, detection of phosphorylation of S6K1, detection of phosphorylation of

4E-BP1, monitoring induction of cMyc expression or monitoring for the ability of S6K1
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hybri di zation to the nucleic acids of the invention.
Cell lines are exposed to the agent and/or a

WEoiogpsdd de conprising a nTOR beta to be testRUI/GBA®B/001548
appropriate conditions and tinme and total RNA or nRNA

is isolated by standard procedures_such those . .
vl r BsBhT IaPResR T Ceccan Prosgin L Jn 4 ey o theigyention,
I .
B PR B g Rl e PCB Al
| evella dnetfomest, the spesifexpivisy of o prdteinad e inverdiononenmglized to a
el ls, my,be prepared fromthe nycleic acids,of th
Sl T beeeh ERRNPEPUBTR Ealh T kB B® bedpt o be tested
SR8 Braakesexpobadconybr éetli populifion nviytte dsedyget Call¢ines or
aci'ds under conditions of high stringency. Only highly |
RpHlAtioRe freexposed ép Hieagset tg bﬁg?fmddgldfebmr%&é? conditions and time.
CHNTRILORS By B B RAZRC LpB00 0L i and  cono
wiRpo¥ed @tl] tiaept popitdtami tThewhilvlar khated are edinstalyetdvedth the probe.

two nucleic acjd strands in.order ta forma hybrid.
St ri ngBeSAYSHBRASED E° PFEEsH BTN éulfa’ﬁ% dteaian bests
ﬁtﬂizﬂﬁ%ﬂg}éﬂr)ﬁt@ﬂﬂ@ﬁ@aﬁ&i&r@%@@l@ usin@ e brottyky dfdh&iention or

pot e probe :non-target hybrids. Probes may be )
aitigegroentainingiregeenisthersiof.  Feienleansé impanpgapidity, Bigse proteins or

hr ough t hods k i.n.the art. r i o1 .
%g%?%ﬁee c&,np{%qge%g& 8%1éab TS egl%oeds @{T@?ﬁﬁén%ﬂﬁnunogemc
&nfeatesRiiabeirRé® dhdlast BS A L IS] Hasr @lier Sagiee poteindviat Raudisknown in
to optimze probe specjficity are commonly avail abl ﬁ )
thp asta A FefBK ciseuraiancen Bireyt cHIygaE b BINGHoRFXamPiy gabodiimide
Sl Rk TECLRRELS, brBBR %, PSR B 8008, mose st
PietbicfGleshic ivg niay derdesedbhotdsyroside hcassibihis® thebaptebethe hapten

by Sanbrook et al. (.200 and Ausubel, et al. (1995 .
PabiieT o e e LR aptine B SRERby SISy i 4 of¥feine
Rslahy l)f"{né P 1 VR CREAUuED ForRREMPI LRIV ¥a6idiat® Bnking to a

acconp I n any "avail abl e .for mat .~ For i nstance,

taptierl AcbhinidtratioRdiihe impncgensiis prrlupisd gpadrglly Rrimjecsion over a
be affixed to a.salid suppont and th l .
Ui St SOOI BUPS £ - o
. Dafihg e ipMRuRiatioh Sclsblec itesofintibbdies A ilicnao deterigine
conditions in which the probe will specifically

aippvaay fantippdyeforraiianel y, nucleic acid fragnents

conpr . . . isfactory fi
cequon bty B85 B BlodBEid inThip 2T 18y B0 Guiglaptogy forsome
sppdipaidns, fou @hardmceutppal cospaitass, wsafof mondtleng| passirataie is

can then be exposed to total cellular .R or pol yA R
Pesed. SmrE G LA YA ToTe o R AP S b e bodies may
9@@%?51%&%1 ' 's{anéﬁa%éth&@l [EY. ehrb./,bKi)lﬂElz&-Mﬁbt@ilﬁ (399 Biotechnology
warl e

s and hybri di zati on met hods are w dely avail abl e,

241524630k enodificationsivbishefisdt inym@tadizeiien ¢fipmghpaytes or spleen
%%gg%elé E%I?egglﬁnwwrf}gqr ifrtg!lqgrtaﬁlk%lecli 'célhiﬁ’gs s%cr%{il\{f&e%egﬁpgd

antibodies can be screened by immunoassay in which the antigen is the peptide hapten,

polypeptide, or protein. When the appropriate immortalized cell culture secreting the
desired antibody is identified, the cells can be cultured either i vitro or by production
in ascites fluid.

The desired monoclonal antibodies may be recovered from the culture

supernatant or from the ascites supernatant. Fragments of the monoclonal antibodies or
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to an RNA sanple froman untreated cell popul ation and
froma cell population exposed to the agent, agents

wakiosh3ups or down regul ate the expressi on of aP@IGBR108/001548

aci d encoding the nTOR beta protein. The present

PRl Steoaiha shdem e Rk Bl Sah At be used
&%yefg%mstsd 8s RUEhs B ihh& mbme@tuj@ofqﬁmﬂi@dgadu@re&uve

Such ‘et hods or assays utilize any

fragrnends.isngh a Fabeardigh| frggmwés deeffrareiiaio qspecmﬂé/e@@ therapeutic
t
AR s hee SRR AL FHIB IR inPRAPRARE i bl

ﬂhﬁh&@dgl@ﬁmmf phosphoryl ati on of 4E-BP1, nonitoring
i nduct ] on of cMyc_expression or nDnltorln for

abl i The éﬁtlbgél@ Rh fpgmente MEs R0 PeInedunity Egaglaqﬁ}ogy by
BirfAnt BRQH TR 1t bidiespetiyigally @Rthe H@s@red regions of

IvVIity ? mMrOR beta is detected based ‘on detecting
mb@sqitbmrqahaisodn podduer®innthe comtaxiofehimeranith mpdtiple species origin.

ic activit ofa ein e in Q
SRR Sefos ek b 3redpEIGF o Bttt EffeBhotein can also be
ﬁ%ﬁﬂ&e@t ih9Re Edadxt BAShiRRAR \ﬁm&ﬂglé $petiRe ogi@Nfortinstiire,
ested conpared to an_un-exposed control cel

hopatized m’ﬁlbnélﬁs bébaegbpdi calUélleref@rerb@él hyymagezsd eatipedycor human
AR PRl Br.S HRne 5083 Reb SRRASNMAGE: o1, (1988) Nature 332,

con ons an ar ysa es ‘may
bes-ppepared fromthe exposed cell line or popul ation

and a contr ol unexp line. or oul.at ¥h
cel | uﬁ@?ntﬁyt/]%aé?@sasﬁfyg agﬂ\éﬁ W@adm 1'51:1 flected or
I%@ltohg’l?sgééerl]&rt&p&sde ?H?cp eA PLSRAEGn, 0 doBRUB ls.ﬁtl REbS LintaRll eselected

hosts u I Zi ng approprlate i mruni zati on
piheh decgsnius whcgsen handomdy mlmgutc;fontﬂﬁenmgﬂhg sp¢cafic ggquences involved

a encnta fra tsthere

rhtﬁ?ﬁg 1ep pb Ia%)égtgl % nlygntbc%n q?%e %re lgnggsﬁsgglated substrates,
Eﬁ@iﬂé%‘i’t%@rst &c Sl‘&ﬁe&@h@le@rﬁﬁ@hﬂy SME&'(B@ dgeritOis thy egear dheghical

I munogeni ¢ conjugates with carriers such as BSA, KLH

Gbrany bt perideicembpvatsrisl Hrany. o7 de¥reWierRso af AOORIANITR.
In s O;Xg u%c'aci ﬁ%?)%f ﬁ{]g%eét 1sds'afdet8tbe ‘fﬁmnﬁggtsél?#}e&' §f &‘&1gnfe8 fwhen the

exanp car reagents ective;
@gdme is dhﬂ)SérﬁdSlC@ﬁon—karﬂbmrtgisrse’dgefntakessmMacasumthbs eequence of the
uppl i ed by Pierce Chemc be desirablge

Eﬁagﬁ@a@ OREE epItiopyn PWH%%%{B@(P agpRks Action ,égen% can be
pﬁﬁ%hl&?%l@&éﬁ Q& 2B R%Qgﬁéd & tfesind MR p@ﬁhdﬁ@seqtleﬂc@@that make

termnus wt a Cystel ne residue or
upitlmss gibess dbr mmlc,maomlwsetep@dea@ptldmgeek@mheea pepbide whose

aclllttellnkn carrier
werastds Rl et Eye B RhbRR Sl Sie
SU' t alig afédt®oPBE pRAemNAveMtibh ciis Be, @b esathplallipeptides, peptide
adj uvants, as is g neral |y understood in the art,

Dume‘ngs ehigbidienatibary Singmenisdunall mplecwles VPR Herbives as well
%\%f{?ﬁfé dgat%ol y ttlgé] a LM ?fjtﬁg F{g%}é’?%ﬁ i r%:' ﬂ?‘@ﬁja)feci legggthﬁ’dfhrd solid
PRasedbi ﬁ%%sé)@i’epﬁmnthesw methods, as is known in the art In addltlon
the DNA encoding these peptides may be synthesized using commercially available
oligonucleotide synthesis instrumentation and produced recombinantly using standard
recombinant production systems. The production using solid phase peptide synthesis is

necessitated if non-gene-encoded amino acids are to be included.
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appl i cations, for pharmaceutical conpositions, use of
nmonocl onal preparations is preferred. Immortalized

W@ 2008/1824s whi ch secrete the desired nonocl oneCT/GB2008/001548

anti bodi es may be prepared using standard nethods, see
e.g., Kohl er _& M st e| n (1992) Biotechnol ogy 24,
24 O P CIRGhIY | dine gnexpi ch ef f ect |mmrtallzat|on

OF | VARBBEL 5o B SR ARR EEk o T

The i nmor €S secretin esire
Rolating anERlenddyinpebinding pasckrbyf T Mbets sagerivatinhi hhgdnleenl, a

antigep.is the peptid hapten tide, or
POGBPhBeUERiphS A SEH b R P 8 m extract or
ﬁé@tfo‘.ﬂro? a%efl rlﬁﬁéﬂgmﬁﬁféng it LIGFy 8lRtds@Riition DT 'pgféﬂﬁhlf&ﬁtﬂng

the cells can be cultured either in vitro or by
paroucwitio the protescof the infvienfiah. Afier rixdng. peptidsacedlmeatides,

B e B er Pt FE N R B 0T Be R i Foreigf g prvention

8t stheatt® foel deahixant. Dedbiading phhgerpahichivonad tcﬁthb Ipﬁcﬂéla of the
that contain the i munol ogically significant porti

wapnting, gaedende am@(férﬁnétf@'th@a@%ﬁmd ko dgaiily g atolate a binding
BtePIAL ERire PoSici o IR 9& L 29} 6ighicy 1153‘?i§ﬁxtg't1¥§ B AEEY i

IS often er a
sgpetiealfISEQ D NQ: f?eairanﬁutelrcermod&cbb(y a nadedithbsoef SEQID NO: 1, can

nts are rall i munogeni ¢ .t han t he
é@nkﬁe NW&%’@F%’ ‘iaﬁmef\?‘iﬂg O FES POy agnent s may

al so n_%? uBd LRE4EIR célﬁﬂeﬁ%*@rh’d‘t r&fts tb %%5&91'1‘&% or%ctlon that is made
reco nant means. i body regions that bind

ﬁpmca tysehér disruptet! hell dié‘bq: prsterredgovres ob telldar extrgetsivill bagells

oduc d n the text of.
St e goa® LBAR S Pl R e g SREETH S Beypa froma
5iBBSs dangAé bFmirfad h@g tiesiierig datic@@d @b aﬂérgtch@plafs@hmlﬂt)c an
al so be produced in the context of chineras with

Alipmepydysqstlelas sxierdtyay be Bieppisd drose 8ol atie s @vailable cell
n therefore be a humani zed
an% i gﬁﬂé&grrly man gi ?9&%}’1&&? as described in U S
Pat enfA varfe860fi8&hods dandehwathto ctainln ekt488¥ a Nall.uCells can be
32, 323-327, Agents.that ar assay ed i he, above
ot wing. it SRgoH or Slemac daraniondes B 1y BRSafghysical
m%ﬁ%h %Eﬁ%ds/fﬁclﬁ@ee duhRE 8bilimAY RIS icdtidn 28l ehecRari€al shearing.
my sel ected when the agent is chosen randomn

y
mmm@s ot dresiicaldysigmethedsinelbide @t@@m@@@@dltﬁw&tv%ﬁﬂws and

LSRRG AT Gl ) Sy s S YRR cttr e

PASTHOED Dbt Extradfs PX 8seinehdpresau M@dssel ect ed agents
is the use a chemcal_|ibrary qor a pepti

conbi Racer gxiract pf aes)l 1s¢>gepgreélp thetaxtrpetds Hn)@:fd with the protein of the
f?l"v?ﬁgdna deiAc?o (91 gﬁ as%&lﬁgﬁ% ’tfleS ot wid tf?(,eblndlng partner

Phe agent

emosetr. oA vane@'mf rcamdiﬁnmskmalte uadd, ¢l maktheﬁen’eda bewg comditions that
the sequence of the
closely resemble cond1t1ons found in the cytoplasm of a human cell. Features such as
osmolarity, pH, temperature, and the concentration of cellular extract used, can be
varied to optimize the association of the protein with the binding partner.

After mixing under appropriate conditions, the bound complex is separated from
the mixture. A variety of techniques can be utilized to separate the mixture. For
example, antibodies specific to a protein of the invention can be used to

immunoprecipitate the binding partner complex. Alternatively, standard chemical
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target site or its conformation in connection with the
agent's action. Agents can be rationally selected or

WO 200808eab4 y desi gned by utilizing the peptide BEHGBRM8H01548
that make up these sites. For exanple, a rationally

sel ected peptide ent can be.a ti de, whose amn )

SoraienifroRGues Soh donPEaro e g Ay Soer ot SadRgation can

fdehi onal consensus site. The agents of the present

I nvention can be, as exanples, peptides, Fept[de

m met Aftst reamvabafdionsassesiateberdipldr canstiswings fospd in the extract, the
nmol.ecul es, vitamin derivatives, as well as -

BRBE Ry fher b PP Bisder s 3 PE Sop PR Bine Dhysgienalimetpads. For

B, hsbSibtiéh Sndedatsmplidhied bp AR&End B sslobetidentation or pH of
hase%ﬁpe tide synthesis nethods, as is know) in the,

¢ mix{use. atiel pidi 1o sEParangaREecérecbbinAig e e nees troge theraiyed
S ARSI (LN NSO Bl AL poppor P
exaagidithapiotsin wsi boatethntiarachitrectivhisa antripvoatuglic byads.

& iuet of 11 oS meabd Aok i) R SRR 5 e perner

PrisdForR behet CoEinieRfs! HRHinVRE Q}?P&%t.t Phd Memifidd/biBimgipatners can

Part ners Anot her enbodi nent of the present invention
Iy ithied e singlst proteén é1or camsdex maile up af twommare ietinsf yilipgnatively,

hi ndi n artners .of MIOR bet a. or,,derivative, |
atepdRrRgs g e es e ST e s igto gre

et &ntésadf TkasHndeRAr (1 02T) MEthads 106l. Bi6L 69) 171F B8 drBuudér ef al.
a cell under conditions that allow the association of

@8Pent iGen. bireld7 h§oh96 we ideniifiechusing epjiape dagged Pretpims or GST

ﬁ@ﬁ@gﬁ&@ﬂm After m xing, peptides, polypeptides,
pr o s or other nolecul es that have becone
assocAatedtivély thanylet acid mbletties ofketventivracan be used in a yeast

BoRET A etar phst e Bp e R ERCPO e BRa K il Ot protein
FeiRYgsranf aHr L8y rRAAMEER en:ﬁ‘}lo%r gRMucletc 278 mMoiQuddsterein

a binding partner, " the entire protein, for instance a
qasatileddn conprising the entire anino acid sequence of

SEQ Bl Bl BEAUEL Y RARIRAARY o8 USUFRIL LR e e con

@fingd fhe prEeliRizles@iption abd & foAswingaHudiekiet Bxardples rhakeaind

extract refers to a preparation or fraction that is

wiire the aganss ofyhepresnt VeRtion €. dricleic avids yidapadypepides) and

I?Irg&fc‘ﬂeqhg Elaﬁ'ﬁéd Hb@baE X’Plgeaf?);]lﬁwmr? WorktheCehhipl RSl 4 Sl dnftliments
uman skin tissue or the humair respitatory tract or

afght predentiinenhtibn,cmd ardnaps pe samspiued ef lilitimgninlanpgvay the

tissue ip patients with allergic hypersensitivity.

*WF@FW&PF@@?V?‘EEWtuIar extracts may be prepared from

normal tissue or available cell lines, particularly

granul ocytic cell lines. A variety of nethods can be

used to obtain an extract Examplesl|. Cells can be

di srupted using either physical or chem cal disruption

E%IESESI: We%{gl)'ll %ﬁot"&nﬁ?é’ﬁ io‘t: %lat tissues with the C-Terminal of mTOR
antibody

In contrast to yeasts, which have two TOR genes, mammals possess only one
gene, known to encode a single polypeptide with molecular weight of approximately
280 kDa. To further elucidate the regulation and downstream signaling of mTOR, a
monoclonal antibody (F11) was developed. This antibody (F11) recognizes specifically
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di sruption nethods include, but are not limted to,
soni cati on and nechani cal shearing. Exanpl es of

W@ b@aildab4 | ysi s net hods i ncl ude, but are not |PeI/GBR008/001548

to, detergent lysis and enzyne lysis. A skilled
artisan can readily adapt nethods for preparing
mélICDR: i W estern blotting, mamnnl@recnpltaﬁwamd lmmmaﬂu@rex%@ncmskata not

t [es ent ce.an e f a cel

vty 78 Sagealr AR0% TRl ool ih e} sftufRonging e
HE!AEPHmﬁQmU NG exPEIREHA i WaStetin ad GSIT- RSDAGr&binthdafsed Re
protein wth the binding part ner can occur. A variety

@?‘I’%‘Bﬁa‘il@f} #iksceeaningonsrsgificthybridense clanes. e Whea this Igﬁ@erated
é'v@ﬁ%s&@{%t afn%l %%11 Y Jsféf’rfﬁ%hﬁl GRO A L1 ?}gagég Bbnh Pat tissues

toplasmo atures suc
afsdmdrams icyll lipks, ptesiopenaitlyroas irmminbieectte@rtead of approringdtely 280
el lul ar extract _used, .can be ed to optimze the
B U RDIGHOLEe8 Fieutt bilal e RAREH “Hebsroa g 2 gapopially
Q’f/atlﬁﬁle%TDRQadﬁ‘ng}rf g@é?PSi%H&lhﬁé)egeﬁ%@Edtdg‘aﬂ%t the 'Eete%}f{&@pepude
conpl ex I's separat fromtheé mxture.” A variety of
was hisadg srveral avoleimmimdreantive badspyesratietectad (Riguteul, epper panel).

FAROATR 2Bt BERL Shias R ohRaRnBh fi rfla eisiiforg two
PasdeieimGQiRlceXe bAldseTAggroN@dhdtely SDAMIA 95 kDa. The 80-kDa band

chem cal separation techni g@es such as chronat ogr aphi/
el s3pieysed du liveta Plosd niidpgyy aell.cmd derge presivedwhilg fuse,

IEtﬁH?}{]@'sgféfen g%hsa?xacf’ﬁb \%%&ﬁﬁﬁﬁ%@ﬁG\%‘?B?&ﬁﬁH%%s Iﬂ%%%ﬂrdgly, the

Xtra i'ng partner can I'ssocl ate
Df-aiDattaed ceamp @Xbeusgagspecifican itiiooaly deectedds a vEryrmgh level in liver

exa di ssoci at.i an be acco ed b erl
EEE%,F? c‘&?@%ﬂ%"@il)t %nélﬁt%@im%ﬁ Iper ?’1‘[@’ 5@9%58 aﬁ& Béﬁvapg‘ﬁeak but
aﬁﬁﬁ‘&ﬁfe'ﬂaﬁd dearbaherklPh MdikDY. RaY:HKhg B?ﬂ{esméxﬁ%é R&th anti-

m xed extract, the protein of the invention can
hotincaitibbde serwed as aprotedn agmgreontrelo rTh@mtqgtlen of mé“ OR

rotein can,be.att hedt a,nitr se tri
BhoRbirRediRR pRSaS B RARE molefiftividi SRS bulty 28 SRl by the
skipeadd ofah USRI splis@pabidtd Dby elebet Mendimthnnaa Mltlength protein.
pairs fromother constituents found in the extract.

The identified binding partners can be either a single

%}ﬁe@ Ehdh TPy c&a@IgPJ r(g?‘ PIRIEA BB ik s‘PRNngézéz tER%PJs%b)? Brudies

ternative I ng partners may be

usi ngFer eF@nres‘d\e»&tl@ mnaﬁﬂaayx calls; ahiedfuligleh thicivaN 4 fmﬁmms\was
of Takayama et al. (1997) Methods Ml_._Bi ol
qlpnedmio te tagasd epkastotig cxpressigp)vegior pRlANGy %FLA@ﬂn\’ltrogem
d t
RE}s P Be8te BTGRP HEDRR 5 RSO ARRSLLPLG! 40, (et

HPA §e 28 o @hlutih Q‘OR’Q?GMISI RAciafd vith theede bNa site/@idédied mutagenesis
two-hybrid system The yeast two-hybrid system has

kié E¥irajegsaie) ascprbng fof pamitrdnrepy weemmepdationsr Tpasient tiprpliections
ﬁg(feélé Sx%gés %Te? d I()ﬁtd\%ﬁﬂ B 2 of ﬁ?&}gge ;I»dberegé'e%lt %Ibe%m%ﬁfag), under
conditions recommended by the manufacturer. The mTOR siRNA was obtained from
MWG Biotech (21 nucleotide in length, corresponding to the 2241-2261 region of
human mTOR (Kim ef al. 2002)). siRNA was transfected into Hek293 cells using
Lipofectamine 2000 (Invitrogen) as recommended by manufacturer. The C-terminal
region of S6K1 (His-S6K1C, amino acids 332~502) was cloned into pET24a plasmid
(Novagene) in-frame with the 6His-tag sequence. The expression and affinity

purification of His-S6K1C was carried out in BL21 DE3 cells using NTA-agarose
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descri bed. Wthout further description, it is believed

that one of ordinary skill in the art can, using the
w@e@sashdny description and the follow ng il usPCHGB@®S/001548

exanpl es, make and utilize the agents of the present

A Pt e, AR AR TR BB e Bl vy o
RX2BRL8%20RS6L, TR nbodi ment s of the present

invention, and are not to be construed as limting in
any way the remainder of the disclosure. Exanpl es

a e 1. ster Anal ysis of rat tissues with
EX%“@ST@?%O\%S @fanﬁ%lbgugﬁ’ergbody In contrast to yeasts,
whi chahave A @l G- SR 8%, andRATE SctRQBEBSEeOREY Piféhased from
gene, known to encode single polépeptl de with

Sighnac (TherN-deximgied anif- naHQR@mlh@(iYeMs @0 SemaCroze Alhothes pntibodies

el uci dat e .at i.on d do trea

eSS Gt} S, A 05 LR RIS Qs human
Bhdt M@w i Hiah 6600AEEES caReeért intahthined QRn C W 5% @O0, in
bl otti ng, i ni mmopr eci pi tatl on and_i nmunof | ugr escence

l@uﬂpgepmw@iﬁﬁd Fpgle'shes @m@m@;tew@h 1@g5f¢taé,19pﬁ@e serum (FBS;
t -
585827 g g bt B LR PRI Bicihor 18 SR BTein

used for inmmunization and screening for speci f| c
hybri doma cl ones. Wien this generated antibody was

Fnegiimenyt ol dapgesder qsa’om@é%éwhvﬁg%@ft Wf@R%” 14’&1% otal cell

| ysat g, fal %ﬁﬁﬁeﬁuﬁ&nmﬁr epGIES] llnes usmg SV

predont nant Iy one i nmunor eact1vé band of ppr ox! mat el

”28@1 REA IsaktiobSgsteadP{oeegali Ghe Brst strdrxdw@N@mls_)/nthesmed by
er when a comTergl al | y vai | abl e niTOR ant IFrg}%dI}f Minus

%@éﬁ ings| paOf fot) RN sed AtHecofalige idt Prithgr vet
T e

@inaB 0~ kdaatibmbhutfferyhd EHRibsLbelgtibonualsasedahibitbn(Feanetrg)i md 1 mM

SRS St e B BB B RS BB Ba g rAner e
%ﬂcﬁ’tli‘(gry o SRR E Mﬂlds'fye%@rse h'lr%gmptgéed@@ﬁnerﬁéfgl the 28N reaction

arge Intestine, while lung, stonmach, spleen, testis,
aidwhainchbated ﬁndOurmhuwwat 2%/ and 1 bawras$4i°6n The reverse

| nt t t he 95- band to b .

e pe B8t H ST R BT o b B LA ape rscion

Tr&thfe\ﬁf?z{s s‘t&%@ aFh0ot Gnd 1 |RRS LsRPREkdch FtRd. NEHRTPCR was
Iver and bl ood possess a relatively weak but

phrdrined tusing alhyznel affspepfic prineest fot TIVS EPwifiREagments af

g‘&fé%rgﬁﬁge@gg{rpﬁwg%ﬁq5?@)(@@%%'8%@@@%&8 %lxqﬁ eaﬁ#%%;?éamphﬁed and
ustd g@cga%ﬁgaq\aﬁ ﬁgﬁﬁ?rﬁgmm&m@bm ar wei ghts

Example 2: Northern Blot analysis of mTOR in human tissue

To investigate these possibilities, i.e., the existence of mTOR splicing forms or
proteolytic degradation of the full-length protein, a Northern blot analysis of total RNA
samples purified from a panel of human tissues (OriGene) was initially performed. The
membrane was probed with a DIG-labelled mTOR probe (750 bp), corresponding to its
C-terminal coding region. In this analysis, the presence of several bands, which

hybridized specifically with the mTOR probe (Figure 2) were observed. As expected,
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exi stence of mMIOR splicing fornms or by proteolytic
degradation of a full-length protein. Experinental
weewsasdspes for Plasmi d Construction, si RNA anBCT/GB2008/001548
Expressi on Studies For expression in mammualian cells,
I £, I [
Pl R Bl B OB ) Pdgipond to the
fullrlength agEOR traserigs eweneatsbiobeerpal. nin aaldttmm thefe wiieisbveral

Jiisr bviain fioropons) likte SEReRAT AoV Hieh ABaGopin et and

1§éahe ‘qu'e Ise6hedt ﬁgﬁﬁ%ﬂ%@oﬁd& fo tadlig 8¢ B KNS KNI TR results

t o manuf act ur er reconnmendati ons. Transi ent
@btalnsd enWegtnm zufd Neithesn hiot enalpgis steanghuimpliedihe exdstanes of mTOR

SRlichTa o o Vo AR RSP a5 btk B PR 1§ 8%y
ok akaes Hehf mqw%ﬁwlﬁl@q&ur{eg hnrw 168, sARlliaRd Ia@ga IrI@esnne have

corresponding to the 2241-2261 regi on of human- mIOR
thiGhighest pabteirlo0dd )of mEORBIA was transfected into Hek293
cells using Lipofectam ne 2000 (Invitrogen) as
recommended by manufacturer. The C-term nal region of

@@@znfeﬁhﬁ]ﬁ@&lﬂ@es%ﬂ NorA&nBoBBain®2) was cloned into

T24a plasm d (Novagene) in-frame with the 6H s-tag
sequeheemembenegsgontashg poland) RN A samplep fiont varius dpmen tissues

R ROAEL IR GRGshe TRUkole bR oPRS s ok Bttt apine D16

Nbﬂﬁeﬂ‘h dtaries kici(REEDe Plaguosties) d3yeddahendéd bymhkemamﬁacturer The

be, Japan. Reagents, Antibodies, and Cultu
IAEI QR RIGizhelgst RY RTOPRW@%\@W&FP&@CHPH jiSIpg aaé@ hp Ak Br@év%ts
f I ,
SRS L Oy o e KRl Al i i

tpmscﬂlnammdeﬁcrtmnm vagh Iiloslgnml-l IRy TPHime ac@mbrope was skpmied\by the
cells, human breast MCF7 and Human |iver Hep&

I?E‘@II“I Fe mai ntained at 37 C and 5% CO2 in Dul becco's

nodi fi ed Eagl e's medi um suppl enented with 10% f et al

bovi ne serum (FBS; Hyclone), 2 nmM L-glutam ne, 50

Exampled: Ipmmmnemp#atlamfsﬂ @B/heta st r ept omyci n.

'E)C() F:{Tgﬁﬁ&h@l‘ e*?e{n?l(ﬁgs‘wrgaﬁrrg ot Pﬁ%&%&éﬁﬂ%&}e c’u%~I E@%F%BR was

mﬁhlhndptdmﬁtatal ﬂﬂ@n${ék]§93 ACRNAarldSIdd p21G eils Syisig@he C-terminal
The first strand cDNA was synt hesi zed by

Pr
Lé% %YI%? ﬁ@tlwvr{ﬁ?eﬁfslmlm@ RIAProRgd Empyng eorgpleyes igVestern
IHBII RmI:I15t'h99J ‘éﬁﬁﬁ{a’i\hﬁcﬁk WhiubR F'Asssh?@hrxgﬁ%u?%wo
eSI s Kit ernent as) at or nutes. Then
1Rm1mnoxee(cfw¢1hdmdls in dwotngnofiASfldra andBOUIR Woﬂmﬂéerly detected in the

I'i bonucl ease inhi bjtor .men was . .
P s LR AU ke SFIELRRC SExteer POFOR asibigogecipitated
RIOR: fréthitRdse LBE Liaclhy hﬁﬁl% pi1 B@w rdnﬁI SnHndvhibedReVE baRl of 280
Transcri ptase (Fernenta reaction

kDa was observed (data not shown). The obtalned results strongly suggest the existence
of a potential mTOR splice form which would possess both the N- and C-terminal
sequences and code a protein of approximately 700 amino acids in length. Therefore,
the most abundant transcripts of 2.7 Kb and 3.2 Kb, which were detected in mTOR

Northern blotting, have the potential to encode a splice variant of §0 kDa.
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m x was i ncubated for 10 mnutes at 25 C and 1 hour at

37 C. The reverse transcriptase reaction was stopped
whgoosngubating for 10 minutes at 70 C. The reaRCT/6B2008/001548

mcégure was stored at -200C and 1 nl was used for each

P The RT-PCR was perforned using a panel of

Expeeiniertal gy osedreesy & InmnesdPr SHEETOIE fragnent s of

gl ycepplaghydes \;éfre g&f‘@itﬁ 1613‘3581&1 bH&%H@t@%u@Mm@(@S) and

b-actin were anpli and used as | 0adi ng and qual I t

@mmbtedlwﬂoﬂwﬂymsbuf&lr candinDgas0 M@P@SZCPPN’)& Hé? ﬁﬂ\éINﬁQ 1%

Si s n t
@6@ Gpr prtons) o EDT o pb Sl MRan O g
?ﬁosﬁﬁat@ r lolthP Edﬂﬂnﬁ Heevatkdbie 0dhdaf miterefofiptotéasn gttlhbltors
ein, a Northern blot analysis of total 8\ is
@mhe Alea@lled Swﬁacebaﬂélol%ﬁelh%r‘ﬁﬁ%ﬁtst‘f’%@ gertrifused @éNA@ @Igsg or 30
initiallye th
o o of BB ARt Rt 1% 1
i(ﬁuhﬁﬁdﬁrékﬁbna(tétﬁuﬁb coregipondink antibodiesainahgtslizd anhgotein A-

§orbarass sty AREHHATBTHERES! 8 KA e Coy Thpgnune complerxes
Q/Qt%etfu\ﬁ?gzas}éﬁ o%gg’gﬂthelqlsqﬁiffb%& é%t‘ﬁ%&: léo&éﬁh%s(‘ﬁ@‘(% bR 0 and the

appr oxi mat el whi ch woul d correspond to the
Tiish Buéfog msmma&m@ﬁ b, 4DmMeN@¢1s @1£%§é\fimT A) yith 1%

ddl sever.al

T SR e e o W e S
hi ‘vMﬁ{ sendnvheant andTwﬁslﬁBﬁﬁagpgo rﬁMJHEPES gpHesHIenddd0 eV NaCl).
bands of 2.7 Kb and 3.2 Kb he results obtal ned in

F@slmtnr enRicNsimNeRAPIStipitatonaiTydies cells werglyserip iqeeipld Buffer B
Ll?lgff' t%rtf:ﬁ%gf AP n é%lldl ?'T'PQ?{I R fﬁ)&@ﬁ@dﬁ@ﬁ RemRnoprecipitates

sI's I cates that ml I's highly
Ry washed four thﬁ@nh muﬁfér Bi andlrtyioatin IVéasﬂmBirffby 2. Thgemmune
bl ood, snal | l ar ge | nt est i have he est
pPBplskes W%r\?éﬁse‘b OF ARERE 1E%B)egrqr T Pr ?“2&9”87

Nort hern Bl ot Anal ysi s The nmenbrane- cont al ni ng
pol y(A) + RNA sarrp! es fromvarious human tissues was
Bua nipds éd IdemificatiGof T ORebetor t hern bl ot anal ysi s was

f d G Nort
Beégﬁéjéf rats b Eislelen ERACR BCF e PR Tiseg seapgh fo
%&%{@Dﬁiﬁ%@%mm@@ p&agl cg“eﬂtmmsﬁelclﬁy olighmgleatides and
duct, corr
Swlfal@lum@gwgﬂ liggs w;rmmg:gcsngotn @I an a@e@?ys}a% E{e}%hgem EﬁF%hnes were
tg%%n \ﬁﬁ%—e Rt 'o?erllltlﬁle%"ﬁ"cé 95}133& s gh vl %'&d&m%n UAE he;ﬂi‘@ma cell line

e Was acturer.
Ble Bmmlmmﬂdd smc@ﬁvemm fhendatorws$ess sdveral emnilaienTOR

L oL SR 4L et L. Bt X e o
%}S\b&gn{lgﬁy SrolehddiRlusing SV Total RNA Isolation System (Promega). Then,
equal amounts of RNA purified from each cell line were converted into the first strand
cDNA by using ReverAid H Minus First Strand cDNA Synthesis Kit (Fermentas). The
quality of generated first strand cDNAs was tested by PCR amplification of actin and
GADPH fragments. Figure 4 shows that nearly equal amount of PCR products for
GADPH (570 bp) and B-actin (350 bp) were PCR amplified from cDNA preparations of
all cell lines. Extensive PCR analysis of generated first strand cDNAs with various sets
of mTOR specific primers produced a panel of amplified fragments. The most

prominent bands were excised from the gel and sequenced. Among obtained mTOR
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pol ycl onal antibody (Cell Signalling) and probed
i mmune conpl exes in Western blotting with the

WOR@snsA4al MTOR anti body. As shown in Fi gure BCT/GRR008/001548
i mrunor eactive bands in the range of 280 kDa and 80

kDa were clearly detected in the i mrunoprs\%ﬁi pitates
sbaquaced, bne &R sejuends whish cowakned a POfRRER SpHec variant, was

i cipitated mfOR frqr | s -
a0t 1k FoBmer ohmns B, D e PSR e
ORSBEMR &R AATHC FHEenACBE ACKT BGEEE (SEQIN NO: 5)) and the
strongly suggest the existen of, az got ential nilrOR
seporidcrirhers Facaisr dmthesnd @f Eéé@gg%mﬁ&t H2the N and

T ' t®).n1tad i te that
AR AT TN E MO o s e
thiveP O prodabLwaespecificalis amplpfiss! fpem2llzhice cathlings (Feqcdigure 4A).
whi ch were detected in.nl Nort hern. ' -
Anehqyat Brtigwe tmg{gg L48TE, c\?g%ng %16%%1%1#&:3 Bogé’s\bgndmc to the
ﬁ%ﬁg&%%@ﬁ RhakheRr OER RS OF mITORU T teishtibabf gawrated

ce

s were washed with ice-cold . i
ehoaphatieaty indiats thatoniaugEBe) thatradipe e thy pent ofe sphce
l.ysi ff t ai ni 0 P \

% Ao R B e By el
Edcdns b@?otei%%f 6 &ﬂﬂidlmicwihdmgds ptbaﬂ;isiinglqﬁ‘ﬂ_lscyqrqmm N-terminal 23
orthovanadate, and a m xture.of_ pr at ease I.nhi % tgbﬁ
aRooreidaepi pstreish |0éﬁ§%wmw<§-f&£'ﬂl CEXTYTIEYY '
cent r{f Haeo Aozt t}%%ll-)fel%ﬂfl 05diR® sdfuBkdcaST thik pdteBifial nTOR splice

Endogenous or transiently expressed proteins wer

e
oI ROR! anplifidadbeciromtdencroted dsgotrand gD N usisgi the extreme N1

e e es R R gE N Rt ST Compl exces
Rcbhei nasiiedcanes vaEdh NG HY TR dpeifid prémers were carried

ontaining 0.05% Tween 20 and the Wash Buffer . 0
BIEPEES {hi-hpPrasich, W@ bew KA @PRrosineetely A EDTIRS awppﬁeé ?,voom"f-\f'ekZ%

o o0 . _ J )
G WA B Endoi b BORue b A06h e Stand e
Buf-f8inaler{ddQomunidRES ekiptende &]thapredicsal splicea@tiant oFayTOR.

nor e TS amplifes BEROpPABIeS SAeref PEATIHERSSR i Tgelsghide
CHAPS | T o ,
TR IE  pefa e enER e mon
AReb M B8t 7V The Bufhfred sequelbehdsmmapen cendirigefarge panable to

o TR 4018 8 [0 Vo 0 M BBt e
g AR GE g@g@l\%ﬁ' thE € ARAES) 387.2ER BYEhTOR:

I~ correspondi y enpl oyi ng a panel of
ERicaRadyfdncar@v.gonucl eoti des and several human cell

lines was carried out. In this anal ysis, 93 a ”
MCF7  Theddeniidicd spliescfofner DR 58 et wgf’%ﬂﬁﬁm and
\éc\ﬁg fu?l?lsérelétﬁepgotg{n (?ndl%ﬁ laPp@la (ﬁl%ﬁb%&afrpflﬁtﬁ?cl th tlhd fif-length mTORa,
the mTOR splice form lacks all HEAT domains and the main part of the FATN

domain (see Fig 5). The HEAT domains have been implicated in mediating protein-
protein interactions. In mTOR, the sequences corresponding to HEAT domains were
found to interact with Raptor and Rictor, which are key players in mTOR signaling.
Moreover, the sequences within the HEAT domain region were shown to localize

mTOR to endoplasmic reticulum and Golgi apparatus. Recent studies indicated that
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Hep2G was al so exam ned, since |iver was found to
possess several potential mIOR splice variants in

wWolooshexmd and Western blotting. Initially, totBCT/BR2008/001548

was purified from exponenti ally growing cells usi ng SV
Total RNA Isol ation stem (Pr orregtgg Then, \R&e
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qfrﬂlﬂﬁﬁbbemmdl raglparpeint erwardpiheresange tignid RAd -likdomain,

whgheRER="itn JRona Toh FHEARe BT, B8 8k iorand

R&HHENCce which contained a potential splice variant,
was identified. This PCR fragnment of approximtely 100
bp was anplified with the Nterm nal prinmer (N,

TCCTT \COEACCT and the second
Gl > TSR el 0
TTTCCAHSA e GAGT MGEIn é&E@ohiﬁgN@mmRB thb wask on the
important to note that this PCR produc

Bedightionbf ifs tegplatipn e@ri eqlkwlar fhnctions wies EéT”I“eql i Fdtdallys the full-

Sho r.e ; :
{épg&p&ﬁ?@)ggn\ya& Cﬁo %lgggf‘s‘clo? ?;)E%ssitgﬁgrem iﬂ fré.nﬁg with the N
Mfﬁlﬁ{awnm—fa%gspﬁap@rrpo &heniffdT 1ekealraf expiéssm'l’mméblukir weight, and
transl ati on of generated sequences clearl i ndi cate
teigelationof KLAG- mTQRB,tHféx«Pé a&ﬂwgerre rtlém@e%ﬁly iyrms W%WlﬂgPCDNA"‘ 1

a soly gﬁ(ﬁh&gﬁ e 4C Hr‘aﬂs% C 108,n e‘la’la v%rg]se% -starved for
3191@ aﬁﬁéﬁbﬁbé‘t‘é& %Q’thb ?rés@ﬁ’&t& ab§éi’1@§ bf Rhﬁhﬂnﬁﬁn fd'ir6_’>0 mmute After

rerre t erm nal am no aci ds and stretch of 68\3"/
aemlmtmmlatmrf fooma lherG-edle rvmrmlyserzﬁndﬁlab’ safep Wsrgjayedifgr Western

tain the full-le di n [
BBt S ot RERE S o SUBUHERAR lyied Rl vere
aemehetieded WithtinS i POR peDAsalisitibgdy h@ethtglﬂekhmgNllt was clear that
( ATGCTTGGAACCGGACCTGCCG (SEQ ID NG 7)) and

HAVHAGAERLACEIAR Pl SED d@cmhe swewfébeeemmlle with the

[ wer arried r b
BroIdie i e oo bpra ey R S0 T BRR S oy B 0
E{n%r%suﬁ{ 613&1310 bs nlTORP & ev&ﬁﬂﬂ? @Bébr%tﬁﬂnﬁelﬁ%fcelﬂhmnsfected

[1fied ban fromthe N and the C-term nal ends

bt oD NeAl3 1 foe peENsﬁt.?eHEbAﬁf-ntﬂQRﬁJrBdﬁi tot the pgspnaeeof a FLAG epitope,
variant. of mrfOR The anpl. e roduct

i mg bl e S ERARATS ShhetT o B obrees S gt endogenous
I\Iq"Of{%) THRS agfgfg%lsto%hm&?tmgﬁ@aﬁ%ﬁm&ubﬁ‘Bf 4)s8%@serum do

no affect the level or gel mobility of both endogenous and overexpressed mTORp. No

significant changes were also observed after Rapamycin treatment.

Stimulation of cells with serum or growth factors, such as IGF1 is known to
induce phosphorylation of mTORa on S2448. Originally, the phosphorylation of
mTORo. at 2448 was found to be mediated by PKB/Akt. However, recent studies

have provided strong evidence for the involvement of S6K in phosphorylating S2448.
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nucl eotides 68 to 72. The obtai ned sequence has an

open reading frane capable to encode a protein of 706
wW@eioso3xesi dues (SEQ I D NO 1). The position oPCHGB2008/001548

splice fusion between the N-terminal (1-23 aa) and the

Ctermnal (1867-2549 aa) of niTORa is indicated by an
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é}??%?olgé E‘al%&Hit%éé%%f e e oy san e&tichNHLAG mTORS or

tton, MIORb contains 23 am no aci ds of
HNK T RIURSitel 1ﬁiﬂn1frfopfﬁctﬂmated>ftdmtrendikmlefrtmnﬁﬁestedrf&ﬁktaﬂ% cells. The

SAmECHRIIRRE. Ve BRAIReH SRR (AP R pIRE EATP and
F L SRBIL Caﬁt 2f g1 AT 146k @O*FH\“: Rina¥¥vesditions %Ee fe@@llvbdl bRSDS-

eln eractions wth regulatory proteins,
RAGPindinthiagiiaed wﬁihqxhrpkpéloSpec bp@ggp§§$%ﬁ6h}] @nd pS65-4E-

%%&, l’] |u L@?ﬁ@féﬁweﬁg @le%pgg%ﬁqgﬁ énfﬁg}bfctang éi)'i]lo?ﬁ%e ibtogh S6K1
(?hl*:?}; lyzn Vtaﬂ l}%?H %IJ eQer e%?ft'h%‘ﬁlma' nitiated.

ength of mrORb was cloned in
pC DNAZ i @xfipsra S/aiions l‘ab@rhmnes mdioatedehati m"ﬁORheqMQSrthdﬁg partners

Robioe anaR.AIEA Gh e RRRGPTBHA FI0T 0 REA e SR e S oo BP 1
BELRRSTRLS AR LRl e Sl Bt O BYONESuiin Rfown mTOR
%ﬁ{dlﬁg MetRrseiLRsted. alnvbil shaly, BEKIOA csllawdre trengisatip grangfected
MDA méﬁggigﬁﬁ%ﬁmﬁé%ﬁk oERAT . RoaugoRe
aﬂaﬂh.%zgg%qrg\d‘yg oF 8 ]{,:ﬁg I}é\ﬁge L@td r??gé g]?g,l ;‘/ﬂ;hg supernatants

G8h¥sed @ﬁ[@wér@%ﬂﬁﬁb@kfcmaw& tvhtmm-l:mcmmmcgmiab pgontrol

anti body (Cell Signalling), it was clea
nonspecﬂ):: antlbody Tk?e 1mmuneg(20mplexes or total el lysa%as from transfected cells

were resolved by SDS-PAGE and immunobloted with various antibodies. Figure 7
clearly shows that exogenously expressed Raptor, Rictor, and GBL form specific
complexes with mTORB in vivo. The specificity of interaction was tested by using
irrelevant antibody in the immunoprecipitation assay. Thus, similarly to the full-length
mTORa, the splice form is also capable to associate with Raptor, Rictor, and GPL. It
can also phosphorylate S6K1 and 4E-BP1 in vifro.
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pcDNA3. 1/ FLAG niTORb plasm d directs the expression of
the protein with the nol ecul ar wei ght of approxi mately

wW@oRMse496ee Fi gure 6A, | ower panel). The exprRPSEGBR008/001548

endogenous mMIORb is evidently observed in Hek293 cells
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iR@0S) thdt RellPhesabias Y BORP arobssexrdsjenmulamntycin, when compared

over expressed nifORb at a serine residue corégﬁpgyding..
tb eelbputasfeted Wish epetpr donarame DA Hemd G kp- s Bgtsehe dhe sgnsitivity

strongly iLnduced.b r.u [ i i
HoSRay IR Bttt ST B ROt RipoplREESHALos FAE

obt ai paditatRdis Tnslih BOR of aihlySinfhdnalirhye fractioh©BA enddpéasmic
phosphoryl ati on of nTORb at a serine residue

retculespoddbolgi appagpuss Fugtherpse SAT PRV ATRFR0LSETYRE oadhgouter

e N ol : _ .
L
RBRARTFN I @iceh SAORMEAT-dRain 1umdcD)dree béea inglicated in

pﬁ 'si ol ogi cal substrates for nfORa? To hi
medisting s memkeneterbizaion:) lekingantp %%P‘é‘“atﬁ;{\fféAjr and FATN

I nmunopr.eci pi t. ' ) . K203
SAFYBSRE B P ol QO eat el nghe o enan
ok ARS8 of 83 GlacHBisation.0 Bikpontntiglle glosvinT HEXRA3 celtowbierfsastionated
ﬁsgsggxtégﬂg;{r;@%?@ﬂg{] {e%%g%%%g: a%%érg’ﬂ(%R\&ee{n% mTORP were

hosphospeci.f i tq ¥ - n y T
USTRUSES A bl R0 TP AL T oGy PRl 1
phasahesipleke werk fesdbiéd barSDAFABE dnd immyvirtobtteditl antamTOR
| esser extent than nTORa. Studies. from .varbi Qus

Naioniaebaiitbedieadis sERrstach BT GRIOR J4id L bR Grgoplasmic,

1?cééager &%ﬁ%ﬁ%&oﬁg é@c{on&g{{ts ﬂ%},@ﬁ?@ﬁb% }ﬂeﬂBhﬁ&nﬂfy localized
in the cytoplasm (see Figure 9). The quality of prepared subcellular fractions was
analyzed by immunoblotting with anti-4E-BP1, HSP60, and c-Jun antibodies. Currently
immunofluorescent analysis is being employed to study subcellular localization of Myc-
mTORo and mTORS in transiently transfected Hek293 cells (starved/stimulated and in
response to cellular stresses).

To further investigate the role of mTORS in the regulation of cellular processes,

Hek293 stable cell lines, overexpressing mTORP wild type or mTORo wild type, were
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and PKB/ Akt. Taking this into account, the interaction
of MMORb with known nmTOR bi nding partners was tested.

WO p008h3=96t udy, HEK293 cells were transi ently PCT/GB2008/001548
transfected with pcDNA3. 1/ FLAG nifTOR b and
pRK- Rapt or - HA or pcDNA3. 1/ FLAG niTOR_ b Z]ﬁgﬁ
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TOR fwt msPOB i i ardE Gl W&@S%?dedﬂﬁ@sa o6 Weil plate 9t agio ﬁgensmes

fggilsg{fe{)vgtn td% QT%?@%mc%s é?re7 de%rsrrgj &)%fblg{s‘:\?éalﬁ@é&s%@asmed in

Q%BQW‘PJW R &o8uraptidscanskag E1BEL ihdepundenostidiesgnwaofoadd that
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e day later, s were starved for 24
l%gba[&oﬁla)ﬁcsllpmlnlfaEMV\Ath 10% FCS for one (1) hour.

10 niflovieretisdasaeds: RCRLLDge 51 PR Pri adiion of
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and i nmunoblfotted with vari ous anti bodi es.

506 BAPERESINTORKE wn&’cfm mff@&ﬁrmabsw@gd €8P inuied opYEGFP. Cells
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a\me sredsd iniee dEvsl rréatS)at Va|ayB; ﬁ‘&“ﬂ%é‘nﬂ@%

d theghRased BrdaeH walldiyRésazurin
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PODIUEISrPR GBS b THETECE GPPRRINE (B CRAENAL. Cet Figure 11)
(1:[(&6 g?a? '\(I{%ttaaggcy H%ﬁﬁq Tb'R IUD M@EntRIeE n6ihAve dsiokiinant

ed W Rapamycin, such as 1
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gt(sg):cﬁcaigeg}eﬁ%as Llani@Sd.] PhEPSH-bAGD gkl BN Rgowd o affect
growth, proliferation, differentiation, and apoptosis of cells through its ability to
regulate the transcription of a vast number of genes. cMyc has been also implicated in
the regulation of tumor progression, including genetic stability, migration, and
angiogenesis. The expression and function of cMyc protein is therefore tightly
controlled. Indeed many different pathways and factors have been identified that

modulate cMyc expression at the level of transcription and translation, and its protein
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| ocal i zation by fractionation. Exponentially grow ng
HEK293 cells were fractionated using ProteoExstract
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Loveskl aat R, STAREwEehl KD metant ouemexgored SiyignmpoRldsing with
W™ nTORa Wt or EGFP were seeded into_a 96 vve%PI QI at e i
e Q-derirond QReartitoides Oyarexpgressian ahid ORst Whirgs tpund to mereases the

' for .7 . Il .
TR R
| dGRe %%ﬁpgoﬁftiﬂlgf-ngﬁceld! s}re!‘.@:ﬁu&?f&@ﬂr tHAA I TORR dverexpressing cells.

expressing ce roliferate faster in conparison to

cont r ato f@ﬁhbﬁiﬁ{/%@%ﬁiﬂ@ﬂéﬂb@ dﬂgﬁ?‘?ﬁﬁ i0dig ?@wplerr_ﬁd@%@ Shlls
expressing cells showed no difference.in 0 er.at.i
@Mgmapll@@Big@Hﬂ&Rﬁ»éﬂQBm%.EGﬁﬁ were RS Ph BT OO
gﬁgﬁeg g.pcg?lltlaggg E\ﬁéﬂ %ufsrfog EAQHJ)%.' HeoRforfRhnlof BrdU into the cells

i nvestigate et her mfTORb ki nase
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that rqu%:\)ef?ec%x&: ST 6RBQn geex{ﬁsstarved cells were also assessed. Hek293 stable
cell lines, overexpressing mTORP wt, mTORa wt, mTORP kinase dead or EGFP were
serum starved for 60 hours. Cell survival was assessed by the Trypan Blue dye
exclusion assay. It was found that overexpression of mTORp wt protected cells from
starvation induced cell death (see Figure 13A) and that mTOR kinase activity is
required for mediating this effect (see Figure 13B).
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proliferate approximately 1.6 tinmes faster in
conparison to control cells {see Figure 11). The
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faster t an nir over e€xpressing cel
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Experimental Procedures for Subcellular Fractionation
Subcellular fractionation of HEK293 cells was performed using ProteoExstract
Extraction kit (Calbiochem) as recommended by manufacturer. mTORc and mTORPB

were immunoprecipitated from all fractions using anti-mTOR C-terminal antibodies.
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To further investigate the role of mMTOR b in the cell

cycle, Hek293 cells overexpressing nlfOR b, nilfORa or
WESHR1819£ pul se | abeled with BrdU for 30 m nuPE€BEGBR@MS/001548

chased every 2 hours for 24 hours. Incorporation of

BrdU into.the cells wa by ,EA! a e

IR GRS T So R S B G B g PR E i alliinTOR

RS aARNA Anfivsdye achi-oB!BP 1|, H3Povand ddus khiiteies(wae ubddasr@ntrols
12). The duration of S and & phases were simlar in

fat ¢yteplpsnaiccmembyngapd nuelesiciastions KePtVelyi on of the G
phase was shorter in the nlfTOR b overexpressing cells

than in the mlfORa or control cells. This suggests that
EXpeRnkenias Peodetdialfor SiublBcelp lingr odiaivnaidice meliferation assay
cycle. The effects of mIORb jnh serum st arveg CI%II{[?

wer e $irkls call Saeseterexpassing valdfppe agejdead m were

over expr essing,. mr, [

et R el P B ATl pPRENGEE L aG
TRP &SRR Rlto HEKIIBYRA: BtIUEnelywerexelewtsd it 1@sdgy on 500

It was found that overexpression of nTOR b w

yz/ol eetatebic ad tesomhmendest lar mavifagtuien dusirpger). | Fagegll proliferation
Fi 3A) . and that nTOR b ki ity
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thin | ayer of arose i.n.culture [ f t

raepSrec b Rher el AR RES G atpd i T 1 Bl bk e s
rbAhmeb@ OB B8 RiE AR DNsinASiEDgouam turys fbr sadht sedrlime were
(Bio-Rad) and folds were plotted nésee Figure 14B). It
awdeilqtedinging Hate franOrideasy ek dngnpesds ﬁXIpE‘élanq-l’léi)an i ncrease

in celh. 0 >

o eF SHBIEPASAGERS B0 Ao SRIPAST I 0088 G0k ches o
Rrue gpdcefic Materib, Motedurdsi and seapkeayit istOReristoodithatdhe invention
kinase assa}' was perforned as publi s.hIedEdgéevi ousls\é1 ted fi
o RPhicatricsad o Styomayticuten combynations Okmatstal andprpeqees stleoted for
tgxg{nélg"[)%d NLEnégumarﬁﬁo@(g@ugzlﬁ’ Hetdfls B vY @ 1idAEs will be appreciated

ned about a quarter of the washed nTCR
bymiosogitiBed ipithatrs Iifis orerded thao 6herspreifigation and examplgs be
a 4E-BP1 (Cal bj oche 0 . of reconbi : . :
GinsiSedrs =XomP PRt o R e 878 SBHY bR ogveptigp beine
BRIV thd ©liwhdEIelnds. A1l fd¥eivheds2patditd/] 4id bateatiaphidatids
ATP. The reactions were stopped by addi ng 5x ,sagml e .
Ig€efrfagrto Amthis epndicetéen 39 hepm maeRPokAlef BinkefgisRag ipfhelr entirety.
i mmunobl oting. Experinmental Procedures for | nmunobl ot
Anal ysi s I nmune conpl exes or total cell |ysates were

separated by SDS-PACE, transferred onto polyvinylidene
di fl uoride nenbrane (PVDF) and incubated for 1 hour

60



10

15

20

30

wi th bl ocking solution (5% m |k, Tris-buffered
sal i ne/ Tween 0.19% . Bl ocked nenbranes were then probed

wW@@snsgM with primary anti bodies at 4 CAf t BET/GB2008/001548

extensive washing with Tris-buffered saline with 0.1%
Tween, the nenbranes were mw for 1 hour with
secondary horseradi sh pero =conj ugat ed anti body
at RT. The antigen-anti body conpl exes were detected

using the ECL system (M Il ipore). W i 0 had

Ho DoAn Gopobeal) parae e BRSEduidatee SRR SRty JECpPY Septed
Resiore yi i ng Reagent, Pierce) and

1%?1%13%% é’b‘l\’/@g‘{‘ﬁ%&g‘ﬁo% he?ptyge ofgpri nmary anti)body.

Bxper amBolatd peiypeptidy @snpirzingShb eminadcad squarte GrigiQ §ANO: 2;

Supcel] ot fReL snall o, o, TEACSS Lt dBBing o cast 7%

&%&&&Jh@i@ Wil thesanriRad (hncpBPIEQADUNe: 2; #fBORa and
m b were€ imunoprecipitated fromall fractions
@i ngamaisbiatediTORyPEptids enmprisingthe BadiReacid fARBcBIplekysSEQ ID
Iﬁﬁ(? resol ved by SDS-PAGE and i munobl otted with
tir=mMOR N-term nal antibody. Anti-4E-BPlI, HSP60 and

c-Jun anti bodi es were used as controls for
cytopl asm c, nenbrane and nucl ear fractions, . y
2-espedniisbated pelypaglpatidsisalected Sosythe e cogistipgotel |

knes ' Jo B [ ' B 1St abl e
{:aézl I ?%@g&%%éet%xe%?&e%gg %E"’&W‘L&Mf%g‘“gﬁ% tEi%nase dead
(5) ORba pylsheaclpstaltuoetrisingtthansdenide sggucneeef $E@ADPNONAOr the
3.1/ FLAG Tor E wt or pcDNA 3.1 FLAG Tor b dead vectors
fomplemepidbersotel 1s. Cell lines were selected for 10

ﬁggys 2BoRMAM:18TH Qoﬁﬁﬂﬁir%;%i Ruch§c 5QE FqRACtEIthvng at least 80%

nufacturer (Invitrogen). For cell proliferation )
smance iHeltitg 0gershabitie centiguonhsssiuerseetf SER B3 NGy girbracoding a

b wt, .m b. ki nase,dead and,.EGEP. were seeded into 96

peaLgin &%%OSQPC’WZ"% So%@‘ﬁ%‘h@&t@ﬁ%%o&soo, 1000 and 2000

Bl | BSisordd duckida@i eyMesundwhich habddizes toahahtdlanslefsequence of
ays. Cell nunbers were than neasured in.each well

d
b V&R iof tlgacé)@@plgtgglg);he(r%ﬁ yndgs ¢ 1t§1na & %Blgy )O. lg\l\’SS SC at
ggf(ggigﬁegg‘ﬁ&g%ﬁrlg@ﬁ%ﬁ%& BibY BFylatDOS AR bi@er 45 mph

e "cal cul ated using data
fromat |east six independent experinents). "V Me the

[ ti h b, described. and jIlustrated 50
vt on e s, Cesc | b b LLLUEL LA Dt P
ARk LooR B Phoré ExprSssipd@nibPaembhat the invention is

not restricted to the particul ar conbi nati ons of
mat eri al and procedures selected for that purpose.

Nuner g ari ati.ons of C .Sy ' ked a
G BevealgcaniPe g oy TG Le Ik R RuRER R 2854, T
i ntended that the specification and exanpl es be

according to claim 2 or 3 or a vector according to claim 4.

6. An isolated antibody that specifically binds to a polypeptide according to claim

7. An antibody according to claim 6, wherein said antibody is monoclonal.
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indicated by the followng clains. Al references,

patents, and patent applications referred to in this
W@pEBisaP4 on are herein incorporated by refer ePCEGBR008/001548

their entirety. CLAIM5S 1. An isol ated pol ypeptide which

hosphoryl ates S6K1 and/ or 4E-BPl sel ected fromthe .
F oupie BHad aseoae 1 ST O JoPhEGe i phg g ptbnized.
conprising the am no acid sequence of SEQ ID NO 2;

(b) an isol ated pol ypeptide conprising an amnq acid
% equeh cesthad fon greducingagolyrsptideepneprising erlfringyn hgst ¢l

t he am no,aci d sequen f. | b :
TFEOIEHEL BT DB Ao GG T I, TRAVB Hg bk (Fllaim 1 ora
p'iﬁfbé@ﬁ@@ efdied 8¢ alh]yokeebileNOcotlingto ciimi B13leapredsed.
pol ynucl eoti de selected fromthe group consisting of:
(a) a polynucl eoti de encodi ng a pol ypepti de accordi ng
cl ai M, SRR IHALmEQMRIES ATORDAS activity,
1Eﬁcl e&xﬁ%&é@%éﬁ%cg%gg@of}ﬁpégéﬁ D I\IOm 1 ore t he conpla%:r\gr%/t'
donepresddg the €dllawinglsiepsicl eot i de conprising a nucleic
aci d sequence having. at | east 80% sequence jdent i
Gler comEcame: p OB ABRoo DR AED | TS BoRped
d e@é‘t@&inggan REQLah fhd REvitP B pslybeitRe, Shdinanediaape in
@E BP1; an (g)C gl%ei sol at ed ﬁucl ei g %’E% nol ecul e
autiivitl ihipididative efart agepheappable & srodylatias guidAlkketp ACt8EE | D
NO 1 or the conplenent thereof under conditions which
enploy 0.1 x SSC at 68C and encoding a protein which
phos phAahathadl 65 scpédfingafod a0 bgehEtHaPhodultes ATORbeta expression and/or
pol ynucl eoti de according to claim2, wherein said
prstvytsiueanatsiegthe olpyeing BieRs:| i nked to one or nore
press L GLENEAL B clfim A R EbRAPricR R ckpiets 8 a
BPynBRH Bpf BROERENSHAEA B olfim SR EDRrISAT ok plon
pallypeptidepri@ting ta chirhy pe ptpobipeptdnemgpder boa phlanneleotide
pol %/fﬁucl ecit.i de according to claim2 or 3 or a vector
HECHIUE P ¢l aim4. 6. An isolated antibody that
e Ebsaddng Ridwst 891 Wigpg kespaRint;dadaccording to claim
/7. An antibody according to claim6, wherein said,
ant i bddycting anyrebehgmialth@exprssignEnpeagctadvRigaidgolyeptide,
claim6 or 7. wherein t [: i: S ] ] £
FOBHGE Potnes i AP B OB Lo Sty P £656kt ofbabfe o
Foldtakihp eh FORB&ES egmbdsicacmaradiatgvityo ¢l ai m 5 under
conditions in which a polypeptide according to claiml
or a pol ypepti de encoded by a pol ynucl eoti de accordi ng

to clai ﬁ%ﬁh%c@@f%fn?%g’ edim 10 or f1,7ERHOH (R aciRit9eHdEtEDby
an age u

n at no ates miORbeta activity,
measuring S6K 1 and/or 4E-BP-1 phosphorylation.

13. A method according to claim 10 or 11, wherein the activity is detected by

measuring expression of c-Myc protein.

14. A method according to claim 11, wherein the expression is detected by

measuring the level of a nucleic acid comprising SEQ ID NO: 1.

15. A method of treating a disease associated with aberrant expression of a

polypeptide according to claim 1 comprising administration of an effective amount of
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conprising the follow ng steps: (a) contacting a
pol ypepti de according to claim1l with a test agent;

w@nws(ionodet ect i ng any change in the activity PET/6B2@S8/001548

pol ypepti de, mherein a change in activity is
i ndi cative of an ent capabl e of nDduIathg CRbH%?
HERganf toya subject sttbereeh whereaHihagenbAlicth MeqCHY Ity Rag/or

&?&ig pressi on and/ or act|V|ty,
Q@%ﬁr|5|ng t ? g%nng steps: (a) providing a host
cell accordlng to claim5 that conprises or expresses

a pql ype t' e.accor.djn oclaiml
Bconda Brahaar Gt uer Rubotiehigon gt soppE iR pigine o
€18nh aGh) 0@ i %&ré&%&nt“cﬁ'a'dlé%ielhs%(ﬁ:ﬁ& watll @Bérrard RepieSdion of said
detecting any change in the expression and/or activity
HﬂYBGﬁmbpolypeptlde wherei n a change in expression
and/or activity is indicative of an agent capabl e of
nodul ati ng nifORbet a expressi on and/or activity. 12. A
et hod method deddgdibg te tlaininl 4 0r o agdeht asoeding to ¢lhien 16, wherein the
activity is detected by neasuring S6K1 and/or 4E-BP-1
perat ey aptihpdppeconding 19 %toﬁ’@@fﬁ $4ihd to claim10 or
11, wherein the activity is detected by neasuring
expression of c-Myc protein. 14. A nmethod according to
claim1ll, wherein the expression is detected by
nmeasuring the level of a nucleic acid conprising SEQ
IDNO 1. 15. A nethod of treating a di sease
associ ated wth aberrant expression of a pol ypeptide
according to claim1 conprising adm nistration of an
ef fective anount ofan agent to a subject in need
thereof, wherein said agent alters the activity and/or
expression of said polypeptide. 16. An agent that
alters activity and/ or expression of a pol ypeptide
according to claim1 for use in the treatnment of a
di sease associ ated with aberrant expression of said
pol ypeptide. 17. A method according to claim15 or an
agent according to claim 16, wherein the agent is an
anti body according to any one of clainms 7 to 9.
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