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Conditionally I'mortalized Long-Term Stem Cel | s and
Met hods of Making and Using Such Cells Field of the
WO pwe0disen The present invention generally rel BEEES1006/040379
conditionally imortalized long termstemcells, to
met hods of producing such cells, and to nethods of

usi ng such cells Iudln apeutic t ho

drug d|é@8\9‘é@9nﬁgﬁ’ @Olttagi%@ai%g&‘etm ‘i%&iﬁﬁ and
The ability tMethodswfdvViaking dmd&singrSwelo (ellst of
various blood cells has becone an inportant tool in

the nanagenent of several diseases. Some of the best
new t her api es for hena®étld ¢f tha Inventiomanci es are based

on tfe, ]]EE&%{&
cells t%%aﬂ er ent| ‘%“é"&?ﬁ%%ﬁce’%g@@l?@&ﬁl cht egd %)rl% term stem
cetlemo tethehdp oif @rodusirghauchr @tlsf ardringethodntof WOing sushlcells, including
exa [ he .case  .of acute pronyelocytic |eukem a.
th?fﬁB tcﬂﬁgghi*rﬁ“dﬁ g diSFQFTSRIOAS- Ar seni ¢ Tri oxi de, the
mal i gnant cells are pushed al ong the nyel onobnocytic

pat hway | eading to rem ssion of those tunors. Another
exarrpl e lies in prorBadkgnowid efithednwéntionengraft ment of

b t
F ecoht R ind PERHERS S et inoliaht B giot: Plogggell fos become
ari 1Er[ At 16l 1hﬂﬁié Mhﬂa@hﬁmt dhexvaRPerREaBs ESdthe of the best new therapies for

ferentiated bl ood cells can be accel er at ed
h@}%@éaa\cel raelignaneies areibesedain thy ﬁ@wlmentwépompeun%dhm push leukemic

‘ce g?g {({]t;f%g%t{l%? n{tg Liﬁl%a%e%ds bé?vﬁ%ﬁ tﬁ%} are gor?.ﬁlnﬂ egee{))e rotrg) rr%lﬁ t‘u."ansforrmng

event. Eﬁml smh te&ampbr i® ﬂhﬁg&e&ﬁﬂ aame pﬂohﬂﬁélo%iytldﬂ Geukagili) (Upodr treatment of
GVt CS inally, harvesting of 1t-HSC from donors has
PayER's %étfteyl%}rﬁﬁmﬁfsa g fB@:h&nﬁ&t gillscag puged along the myelomonocytic
[ | s
) I 0L 3, WSS Sy el) 500 SRS 10 A moion o
Sulccﬁssxfubengqaftmeat obtrenspldngeds pene macrosdntenmi s¢ltsaflomn tevin geconstituting

ok| Ied GCSE. cel I.s then haryest ed
neFHURR: St ciolr b TBS he PinditeflEop iR takhd Lhe appearance of
dlﬁ‘e@hﬁﬁtéﬁ 81008 IckRE Ednoht KlcelRRRG Wﬂfe%%t@xhﬁpﬁinﬁﬁtstrﬁ%lpf)f cytokines that
t hese processes rely on the ability to program and

are (knpwmtotspgmﬁp@lyog} g¢ résk hiveid aellodevetopeat (erythropo1et1n or Epo), or
(stem,cell) tra

m G5 P e BB Yo R Re phi SRR e G s

Fihattyy Ftﬁrxl‘d@ﬁ@g’l%f llttHBCOﬁ?omf ddnded Mhsbedns grohly @ﬂﬁ}ﬁlﬁed by the process of
.undergone radiation and/or chenotherapy (e.g. cancer
mehilization” whercimthespedls ag pedisad t@ nmigivgHiqne jleq bone marrow sites where

théf"gé Al gr}g% eajlﬂﬁ%%ezgﬁg%? biol Fblé/y Slgt%(ll} (ﬂ&eﬂ%ngb rthcgn ﬁ a cytokine called G-

trea I'cren
CSial Stigmavelisesan than aydharvested fionre pemphepal ltlt‘)ail?o)bbﬁﬁh@tth@ painful and
ul d b usef ul _t herapy, onbat th

[ .
cl3hoge 9 C%PF@%%@%BFI‘%@%BNBW% oS ﬁf}r@ﬁae E%?ﬁ?sé?ﬁ rej on the ability to
prt abn &3 éaﬁtratths blo@@glta veafflidoryefscl t 1s estimated

at stemcell transplantation coul d benefit nore than
35 ofaordingloty bmeamatrmdu (dten pell) ytaasplanﬁ:tmnomeerratnvahtable therapeutic

tofl o BBl e B S GHGPE b Be B B Vegnlreone radiation
antfo¥ %hé@ot%leﬂap? (0P Lag&d:! ahé!rﬂ@ Sr hEPS B eigb’s%ﬂ%f higﬁdl'eG@}tr&‘dlatwn) and

t hat bone rrarrowtransp antatlon may ve value in
ist pleart mreeritical hedality dios elieaimen tdioi ugtmundn eddfmiinsy ofnd thesnatologlcal

8 NN b o AT OEbRRR v 38 y oroy

cobrtbaf ey m&ﬁ{fﬁ'@ﬂe&t@ oflhpi@g 'onStBe iAning %‘_’yst%ﬂns 841911 dsford Bihsr cells and
is true, It-HSC may have much broadef utility and

provide an alternative to controversial enbryonic stem
cell therapy. The mmj or obstagl es confronting clinica
application of bone marrow transplantation lie first
in identification of an appropriately histoconpatible
marrow donor. This is usually acconplished using
reglstrles that have enrolled nor e than 6 ntlllon
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such that these cells need to be obtained froma donor

every tinme they are needed. There is also a dire need
wo e0o7ad$83 i onal nodalities to treat hemat ol ogi PEl/US2006/040379

mal i gnanci es and i mmune defici ency, and novel

cytokines to increase the output of transplanted

It-HSC. In addition, an appropriate platformfor
tigsaesgdt isi edemuieflitied tsteomca hidardiplagtativs covld gndfdesomahan 35,000 children
mﬁﬁg&ﬁntl exi st. The m ssing elenments are cell lines

P&&ent different devel opnental stages in

hematigP Qbhefatite | JriRAIE oehfddl bR ¥arrcth GPangHbhtati& a4 Wplacement of
ret ai nt he abI|I%¥ to undergo further differentiation

rafligtign sensetivie leISChdhag give Sise HO @dltlodd eadktypese P@s@rﬂtmms indicate that

bgdl%{%éarngttrﬁré ?a%itatporﬁl Iﬁi}b ene reoll% eéﬁfrgetfar%ﬂtt e@gtl ¥¢ase. Although the

b BwElthip AEBt, is phlgdovig ﬁt@hm&ﬁth@ﬂﬁnﬁﬁgs\! irat§d the lppsssitityt th@hematopoietic
such cel| |lines are essential for the screening of

stergells foHSEY Mey draeriornmmediogive sy rothedissess. If this is true, It-HSC
mg#' 'H?@é ey 'b%'d@lsutll"i’t? a\fﬁlﬂroﬁae Mﬂlﬁ%@g‘?{d d?%étxi&@rs%?'eﬁlbryonic stem

unction studies; 1n-search
ceBaherapy.s to current drug discovery in this area
i ncl ude: lation of a suff|C|ent qﬁpber of cells
fro Eﬁﬁ“f P?IP Ps Enbipaetinigpl gpdigaion of) basesparga itigpsplantation
liofirsk 'i‘@uféﬁhﬁ@atioﬁ r
i 58 0 By P ERLSRO Bad T
acfc@mphsvhﬁgysmlgalegl@tms dhatflfare entodlad emire thewl 6 syillmndpatattial donors. The

enitors ore, the
seli e dqngearnish op B i Gl o o heitedeap o semceel into the
b16&d Followed Dyt4181dagabf REkSHBRBHEAH iR1HE Rt HEHYC. Tfaegﬁantatlon of these
and used agai n whenever they are required, in the
cellp srunt be fllowigd by gareht] henitesing end trsatmentotiba secipiSuttranigimize graft
‘Ve%usthla?t IJecrl]C\ﬁ%H% ng pgsrggnlg%%ﬁ lbo%f {he present

nvéention re Fdduce conditionally

i mTDEIﬁlaildHTZ(ﬁﬂ oﬁdhbtmsle(?ﬁllaﬁ @akis . of THR {Rpdieskrt Nial Helgsopdietic lineage
steps of: ) - obtai nji ng _an expanded &épulatlon of

deé(smp{neei é‘ﬁ? &@PIP sommbicated Jusoaealinh byt he lovedeqrency of pplevant cell

T e T —
fapt dmmhes beeal 4 nEjorvintdingafctop okl fsﬁlld&tslotf hemaftgiotdsis. tIneaddition, the
1] SRR CohloBEurE Bemtionoibie oF e Gh T G Jioabp peen & major
obshle hﬁﬁieb!réa'im@ﬁ’togf %?dn? Pe§ be cﬁﬁc!ek as "JWQI (ag)se%?glaﬁgfdg bf immune

the transfected cells In presence of a conbi nation
dediciegtigsircithamge ol theftmst afithe pmﬂert icoamtrs' |1mnszle,dge;‘ré\b1ye are currently

nd ARURDS) BOTRPLRE ei<de Spintiaontt RRGRATIEINOG: STkl aiterentiote

1nﬁi’l‘fﬁlﬁﬁiaﬂ”ﬁﬂéa,ge§ Bevirac betet s Rcomtiafs |@hly itRliaRRAdhRE or sub-lethally
is contained in an |ntegrat|ng vector. I n one

m(&@ﬁﬁ@élt humags, m;chaéie @ng anethedsl lze@md@sqxfbeé B9 d&hbﬁr@ﬁel}'( gonefage such cell
liels a?/%r &Jef % Elﬁ‘?en(flsrer{o Vléﬁl B hi {eg Yo &{néwelsshé Syépand 1t-HSCs,

vector se ron1 rovira vec ors,

suek HadtiRse mrs\n@ldd toutse obtgiaed fibm V/ddnds ever P ltlﬁﬁﬁ:hbyf 4% needed.
calicivirus, papil|om V|rus flavivirus,

or t hERRI oi Ale, at davneads fopi additipmgl rmedalifigentovitreat hematological

d e e
mSERRCEs L, 3Rl S OAREI 19ROl 9 v o
transplastee dt-HECi i addhhen cal hgprogiatg pthitfoaatfor target identification and drug

el ectrqporat.i on. one ect .the nucl eic ac
i S BoRoy Bytremly RIS oG GridsHR SIMAAS, Areacolbdings that represent

d1ﬂ@1‘€ﬁf dSedPnRnfY ﬂagéﬁanehfat PREE 'Hﬁ@a%@ CORtiRaIR sucl} cells should retain
drug-sensitivity protein n one aspect, the 'nuclelc
acid nolecule or (b) and/or (@ is contalned in a
vector conprising nucleic acid sequencesencodi ng
recogni tion substrate sequences for a reconbi nase
flanking the nucleic acid nolecule of (b) or (c). In
one aspect thls enbodlnent |ncludes t he addltlona

o s o
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of stemcell growth factors under conditions whereby
t he protooncogene is active, to produce conditionally

WO povos B3 zed enbryoni c stem cells. Anot her enbOTUR®NE/040379
of the present invention relates to nethod to produce
conditionally immortalized stemcells, conprising: (a)

1 f Ils; &b .
vthg b?i'1 : St ?%mﬂ‘gecgci ﬁ&%ﬂlﬁ{%e&p?esggﬂf lfeagf 1) élé()h cell lines are
essemial et ldentlﬁ(fatmhecbﬁ gelel prodosts, harfdagiuerieiw (Zigable PafdeR] Anvolved in

cqded .b rot ooncogene or biologically active
regilatve At oBl %ﬁgﬂaplaswe PialiFedPn AP Bk Giolraddiean, such cell lines are
esséHiAl V&Y ARNEbrBERhd ?rsﬂ{ 10Brol 2R a.écﬁ)shﬁl?lﬁr m)ﬁ'r s (Y oss-of function
I nhibits apoptosis in t e stemce e pro ein o
stydips, anwvell 3y cBNA Hedaiivefor gainrtf dunidien studinscil sesrch of ngvel drugs.

an uit abl e del er .Syst em 'ncludln, bu no . .
| ?/n ?%r&l efS Lo cyg‘ten# é Oé{fﬁym 1S rea egids; y{a) golation of a sufficient

neRI DLl Trofnes Bﬁl@i’cﬁ’l@b’ dé(%‘lopﬁ‘ﬁléﬁfteh %’Eag‘é”&f?gﬂ%’u&{ of B4 cells in vitro

present invention relates to a method to produce
fog enwntficientalengthi Qﬁﬁm@,aﬂlndz@-‘d abilgynte alst sonditiopali aicageneg &) screen for

i} Bl ARt KRRIARCROR Al Sohafil HBl ST Spaspitgrs”

pr ot Digsnefoge Hger® s bgﬁh@ﬁée@l&h'tﬁe &€ tfbv £ nietia@n® n@rrate 1t-HSC cell lines
honol ogue t(ger eof that pronotes cell surviva
that G hegxamndsd extnsiyelyy, foane and il%?dnﬁtga@tzwh@leéﬁﬂbgy atp teeired, in the
, b e is inducible; (c)
iﬁﬂ?é??@ﬁbﬁgggggggﬁiﬁ%ﬁﬂﬁﬁggggen1ceIIs by delivering
into the cells a protein that inhibits apoptosis of

the cell, a nucleic §f'd nol ecul e encodlng the protein

that inhibits apopto yary plthedpyentyn 5™ hycl ei ¢ aci d

nol egxd een%od%@ﬁ‘re'o@ {h@a%}rés@tﬂ' Bilvefitifh PRRARORL OL ﬁ‘lethod to produce

protein in the cel expandi ng the cel
comﬁémpalésmuert@ifzeé admlnrbtlenmellsn Toé netilerd meluldesgme\srcdps of: (a) obtammg

R R T
m6le€ilt ¢6ibSsing A p@@%o@éog%ﬂ@oﬂﬂi@ﬁ%idﬁﬁ? taétl@éefr& thOfbr @1‘891\6?0gue thereof

t he protooncogene can be sel ected from I's not
tht; propetest @il rdyelRanshgrolifmatiorERyhereinahy pa;(otoom®gene is inducible; (c)
t e a th i nhi bit
oBSOTTRI Beaa 06 RG18, SHIPORILE Dbl B o
apapﬁmemfmé thleellI fel @ exphntiigithy trbﬁh@éctédﬁﬁll@ lih thedRERhESHS combination
such as. Bcl -2, Bcl-X, Bcl-w, BclXL, MI-I, d-1, or
ofSfgRTce \/\BW fiheciors adric epslitéonss whmeb Erthe rorpioRagogeRe is active, to
prbdiRe %Qﬁ?i'tﬂ)hé?pﬁmﬂﬁgfﬁ{hz@@ 'aﬁﬁ% Ll Rt (fﬁ) Bﬁg ggﬁgt 6§t11?sct{nﬁl§/o%1ment the
can includ he presence of tanoxifeé
nuclear axd molleﬂ:utmef @3 pad/or {d)ds cmithlﬁedalmaﬁ [raé@rﬁ@ﬁg ed:t(Wl tTR one aspect

R 8 LR R B BB e a i r v
VeBtBEFgEIeCféH Mot ERe@e\dral %cforﬁaenﬁﬂrlﬁn¥e&§rs Srvowrus vaccinia virus,

nmbodi nents descri bed above, the step o pandi ng can
comazgm gelicvirysn papitena yins, rﬂavudmsgortltmmxnmrud m'gatfﬂeuis picornavirus,

PRI TR NI P T
méledule BﬁQE)Qa[nd(oSQE) is fediseehanatette(ld B%ér n‘%étucl:lb&fdp'oi‘(ﬁlon In one

G owt h Factor 2 (1G--2) and fi brobl ast owt h Factor 1
aspaegrhe )lﬂuc cif 86l repleeule ostbbandienta ig @Qniamédnaaom@or comprlsmg a

w5 B LRSI, £ ASLAEy Y2 DRl St o

m(dech.é@lmlr b} Iandlfbt €0) ¢elebstaine@sanc et coipisig! hfleic acid sequences
neural stemcells, epithelial stemcells, cardiac
myocyte progenitor stemcells, skin stemcells,
skel etal nuscle stemcell s, and liver stemcells. In
one aspect, the nesenchymal sBemcells are sel ected
fromlung nesenchymal stemcells and bone marrow
stromal cells. In one aspect, the epithelial stem
cells are selected fromthe group consisting of |ung
eplthellal sten1ce||s breast eplthellal stem cel | s,
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above or el sewhere herein; (b) renoving the conditions
under which the stemcells of (a) are conditionally
WO povos B3 zed; and (c) admi ni stering the stem BPEI/US2006/040379
cells differentiated therefromto the individual. In
one aspect, the cells were previously obtained from
the individual in (c). In one aspect, the cells were
erm@tlmgn@@logm@m supsieald seguencdsr tren rstaukinade $lanldng ethe snucleic acid

p the cells are freshly obtained fromthe
g&@%@@%cﬁiﬁh conditionally imortalized by any

rret hiadoritesspeith éids @bbveinghnt ehheh ahe ab@tiBhd)- stdpd dIn e(e) removing the
aspect, the indjvidual has cancer. |n another aspect

quﬁlglqnﬁ of (wherehndhy pigkeorcagens is aefiven end 4B sadturing Hee cells of (e) in
oSty g TRV IS RIBRLRTe g, oyt e
furthemnntlhds: 65 pedding ttoe thendielts cufalf); she rtﬁbﬁﬂ@@h@ Qof (d) whereby the

onstructive sur . In_anot her as t he
PrOFeP&PWgﬂ}%\FS 3e8Vvenia ‘Zﬁf{Bi’yCﬁ gonditdenallyd F?dcceélé iR yltermdlate stage
ofRA N reRASRRE! the i ndi vidual is undergoing
transpl antation surgery. In one aspect, the individual
i s i Anptben] enibodinemt o) ihe, present einventitinf f@latenttb a4 emethod to produce

BB SPLPA O B SR Pe P G T G n cpance

pdﬁm@ﬁhwraauwtsm GRI14;S (b) NQUHuBihg SThe & Eels ffmptﬂehﬁfebe{ce of: (1) a
'stemcel ls, cardiac nyocyte progenitor stemcell

coshipationeh stem el gsq&éthefﬂcstprs @ farss Tatrfusion| proteim dvhlereme Mat is fused

P PER Lkopl 18P ERGEBIRR r. BAF R ALkl o omotogs

thaﬁ:pﬁdiai ptchﬁoﬂem delVistitvial hag prolgfergibhCakte{3cd séddad Tas-fusion protein,
orrected by the stemcell.Yet another enbodinent of
wheyginghat isfysed tq\rarptebnthrieinhibis apeptesinin the steroedllgent i fy
com&n%tﬁaagmg&g{# gt[ of lth@ %e?&gntc Vi ST M 1aR0 b HnetfiSl 1o produce
differentiation an evel oprrent, conprising: (a)
conditionally mgmdahZedseIahnyDeicl seipr adisc ednprysiany(arebtidting an expanded
de?%ri beid agrov or,_ el se e her.ei n nd (b) detecting
PopuIgiign G kYGRS ellsy aﬂ?h@?ﬂﬁf ﬁa’ﬁt%’&tcé § Jtifh 2 Iﬁldelc acid
mbiaeulétcs £Shb e o
Peile SORpATHE 3 ptopRloeche o PRREGRY ragflﬁgﬁe%éﬁﬁ%% ploge theeof
thali promogesceelli sirvivel @mhplaxltf@ail@t,lwhermnt the protesemgenefis inducible; (c)
t s that. the co nd affects the

. d
e SRS B OIS bR S SOOI RS St

apoP®sislo€ SRndell} MEe b@panaﬁigah@&aﬁﬂe@em@amﬁtﬁeq)r&eﬁé@of a combination
| 1 neage corrmtrrent and/or cell differentiation and

ofgggm) %Wm“’thcm$ élinﬁ@f éQ‘Hilei’tSl wéetgliyil the saretponeddene is active, to
prﬁ&%%‘éﬁﬂh@fal@’#‘nﬂ%&%ﬂ%@d 91% gelﬁ%glye or el sewhere

ereirn, or cC er en er esfrom to detect

at | &astheroesmbgéingny poft they mé@ﬁﬁtmﬁ&rﬁloﬁhﬁdlﬁéé &bl flettodoto produce
Ee cei I s. Yet  anot her enbodi nent of the present
copgiieRelivorpertalized sien e#lls, GempusingHe) ebipining i exesdedyopulation of
stéfﬂxzefl@t Pgul 1HR&HERARANE 1rpfh§e¢r§&‘9{@§ o (ﬁir eéo%ﬂlﬁatﬁ)n of stem cell
rrelca or treating a condition or d
glit:facttorsa lﬁ%)pfi proteh iencodetl bytaepmtwhbcsgehe ob &ivdd gm‘zilhrl active fragment or

1 fnot her enbg%age r}tagﬁieét %@e%%%% 2%{?6 nell(ag&mr Srllcifjl t (%? at grotein that
1111‘3?1@[’@ ﬁp@t&ﬁs 1 THRUSEn RERIUERD pRXeift d’f?@%" g:ﬂ?é ldSlivied into the stem

é l'ethally irradiating a nnuse erring
celp peing iapy aullt%blfb delivrera by stenal llllglltlgl-rlgebm mtdnmmdl fos Tat fusion, aptamers
ed d .descri bed above or el sewhere
te ? g§<>égxﬁﬁ§¥g b%ﬁ ﬂ8¥¥OM/cells froma Rag L nouse
into the nouse; and (c) injecting periodic doses of
tanoxi fen or an agoni st thereof into the nouse until
t he mouse devel ops clinical sidgns of AML. In one
aspect, the cells are transfected with or are
delivered (as a protein) MYC-ER and Bcl -2. Another

enbodi nent of the invention relates to tunor cells
obt ai ned fromthe rmuse rmdel of AI\/L descrl bed above

oy Y T o a1 - . N a
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line (ABMA6) in vitro follow ng w thdrawal of

tanoxi fen (stemcell and B |ineage marker expression
wae@7ansByzed by flow cytonetry). Fig. 5 is a BCHUBE06/040379

pl ot show ng the anal ysis of hematopoietic cel

compartnents derived fromLT-HSC |ines 6 weeks after

adopiriwv 1010 4 n |ents

Dat o Enai abiciBh, HEARbahE B eRHOY rhG6s Ry iingdfo produce

candit®mally oemeetdlizddestey edlls;iStnbiisiag P@D/lé&alrﬂﬁ@ aﬂi Ie@peﬁﬁldé@ population of
tre%%lv g)t%gd HSC | ine ABW6. Fig i.s a scatter plot

S oy 0k B TR U8 v MOteh Shedas et Progsmeasepivenbiologically

adtive GRIFRIANOS @1@rﬂo‘1b Ctﬁex"e@ﬁ %%#(SIH&QQ ¥l tsﬁr%dﬁélﬁl feration, or a
ABMA6 cel |l |ines. fromthree mce are prese d

nycteie tacisl friofgents, emveimg) tisesaneg ewh@rdmt the p@ﬁnbnbl&‘génlel seinducible; (c)

ce .l ec ved i.ne Fig
Rl FPfet ?I Frebn e Sy € Ingd@%rft?pﬁ@%t A PfptfCpat inhibits
agopflsisVeETthe EEEG Ql’kﬁicldwhcﬁd ny¥lédul AR dingnHe HERMAR tHE&llhhlbltS apoptosis of
lines. Data fromthree mice are presented in this

thF P@lbroé a IyRkeinenid eolesyls Wéﬁotﬁméhdgemb%@prQatpep‘rABIx/pﬂ)tem in the cells;

t gggjaﬁ{i%g the ggﬂ . apﬁlggﬁgsvemhﬁ ﬁgowﬁg}l\%{gwl &f égem Zell growth factors

umlerrpamdstmms ofwhe%bly |there protinicy@she f iOMILSES ©OROARE conditionally
fromé&g%(gu C57/BL6 nice that were retrovirall y

inrpogial Ityfte cBs:- 2 and MFC-ER and mai ntai ned in
CONtNHOSE ¢ ewenxwd Gl 22 &S
repres egt t}L Fesult SHO%MIE 08’\% @w?} ?%é?r%c;ggg%eﬁ%'ﬁf})g [ SgleCted from,

buft g7 nog imleaslstoo MBE-ERend ICN11-ERpieasy oftheriivedindntdscribed above,

f B8 b sntriaeis o bRitecioa i b tigor imiteddo amember o the

Bdtl K tathily gt inBibi n u u 9
R A S8 SO A LBl D, o

hTERF .t Whegttprotdonkogeny is MiYg--E8 OrSICN $ER, tler cquidtonameder which the

ow n he C CO on cell lines
oo PR aY e BRI R B RIRE Db i e Pl agp thereof. Tn one
aspetbathevuensafeetterr@feuealwlm & 2O gelueesiiab B pedtéih e ABREER and Bel-2; MYC-
mbi nati ons of oncoggnes and nmi ntai ned i nh conti nuous

ER ﬁncI/IlWBTcIﬂNﬂrléRfaad b8, 1§ay4- lilﬁamctjaxmawdwg?mm ION-1-ER.
. G.hTERT
(£ 089S PMAERINE R8RSR CULTRET AR can b conduced

in [aanailmh)lnclﬁdlgg, @ rios litmied ad,1(¢) indridukane! (10L6PIL-3 fbﬁh\'ﬁlﬂ sfn cell factor
Sg i C co?rp%@?gglson of cell lines derived fro

SPERAIDR SRS Pl pe GRS e s #IL Bcion 4BCR tbtombopoictin (TPO)

indu@i 191 Gl Fhdt &S fidge ?al n% dé?fd%r&%l%t@r@%h PR ln@t‘rfp?)s of

oncogenes and mai n I'n contlnuous 1N Vi
cul tlnmay 6 thes@ibadlayent pikdcEibed Edbve, R aalnt spd TelBadananclude, but are

nof {1185 7 o Mo Eof eGP N RRSBURL Siett fFl GRSt stem cells,
md3ailyfal stei &Mscﬁéﬂﬂ_ﬁ@ﬂénﬁaﬁls %ﬁ'ﬁeﬁﬁﬂ stgln(c@9§ tcgﬁl‘h rﬁyocyte progenitor

panels)). Fig. 1 is a scatter plot and drap
stegn ﬁﬁﬂ@n&kﬂ? pice Qﬁﬂﬁxﬁﬂe@é muséle steim CQHSnHSi liheer isteedeellsoifn one aspect, the

e r om n BL6 m c
mggﬁg&% g‘: {1]1 geilr ansd Ig& g\ﬁﬁofrh ua]]gfrp%s'ggﬁ}yn&ag s 8?elf Syl bgne marrow
stromab@gieeIn @ﬁd alpRict) ttiad é}ﬁthehﬁl S bR SeleBiel iffon® the group consisting
ulture for >90 days (pM G MYC and pM G ICN. | (top
of hungeenitheligl\tesn \aets, éﬂe%ﬁ ¢pithaliel piem ¢elisnvasanler ppitllie) stem cells and
1nt§§%m@2/ép§ﬂ1|§ggt stte;r? 't::a]l Magi\')ewq‘Ihé 58{1 ‘s%IH cpefi‘lrs] S dedéctdd Bom the group
consistmgsdfi epidetnal stém'EeIIﬁhﬂld ﬁﬁlﬁbt&rwm cé:liHT@ﬁﬁ tfoBileSstéh @8B11s). In one
cell lines derived from HSCs obt ai ned from young
aspesty /the geHiaL ée[lﬁ &te welpeed drgmy\epianpl, dopapisengicestem eells and motor-
di fferent conbi nati ons of oncogenes and nai ntained in
continuous in vitro culture f6r >90 days. Fig. 13 is a
schemati ¢ drawi ng showi ng the use of recognition
substrate sequences (RSS s) for reconbi nases in order
to ensure the excision of reconmbi nant DNA from
cond|t| onal I y | rmortal | zed I ong-term stem ceI I S of the
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harvest stemcells froma patient prior to a procedure
(e.g., chenotherapy, radiation, etc.), to expand such
wa@el®4758hd return themto the patient. NoreovRCT/US206040379
stemcells can be expanded extensively, stored (e.g.,
frozen), and then retrieved and expanded agai n,
mani Ful ated, and/or used repeatedly as required or
neyeasiaf ¢m Seibh &1 ene @epdct thastepe caths breuframefieshl o cryopreserved cord

X le, to correct a neti,c defect, or provide a .
oI8E oF Bis SheEUhF slee o€ R pemhRp st reoRiph prleybaiged from the
pedliphéral éd@tlofdniriiad & gR8UIEHeCElbny-¥RBulafihedabttr ®HERF) treated
cells can be used in a variety of assays for the
Patigeist i fi cati on of new targets involved in regul ation

of el p - proli ation and,.surviyval, a .

t he I|ﬁd érrlfi i lf:h%t ?%lﬁ&gn n%e\c}geﬁ%%g%n bo¥e: ey &éeﬂf? eftit 'ﬁxﬁher include
geastidallgrmbdifigingrthé rsemd icolls ¢ seBs@ S gadbticoddbdtiiange (BB, genetically
wsg?d enefit from¢the regulation of cell devel opnent, L
madIGing Heattegrrednde shense th ospressimeoin eeranrnd/qy gprasically modifying

thbaud day el 9&@%&\5@ chechnol ogy that allows the
condi tional I rt aI% zation of long-termstemcells,
exeniplanyi ddhh embbdinients dmgrittedrabolienthe aphet eam Rir@e? include storing

cells (1t-HSCs). .The resulting cell lines can b
(0 SHI 4 0105 iy o R e TRt i MerRea fron storage and
cultfriNg fheQeBfd/ Or cryopreserved (stored), and have the
ability to rescue lethally irradiated mce and to
r ecomttheryembedimept ebdhe gir¢sent fremgtion irplakacto eslisnploguced by any
r he_ inventors have been able to generate
m%:}IHH gefsgﬂ?‘l&g%bé) “Bf 558" LBY F‘gre’fnn' vitro by extinguishing :
t he Yetnabihenerabodif@nt sfans prkdtit ik eAtl6R B2MBs ot BRI Brovide adul
and the nmet hods of producing them as described herein

stepp (cplls | Qrosglle iiterepidsted ithasefemm. toaps pdividudl eonprising: delemoviding a
I : i S DOse no .

o RS YRR Oy OB SRRl cris

abgvmdli ¢1se_w{ft;m|r¢ gér_aim (Hgar_bmzeidg ke m&gﬁm& uhbe Mﬁgle ﬂie: s{ﬂcﬁn eallls of (a) are

St Il ze .h theLr rrature p_enotypes an ce . .

copdiiReaBL imorialigd: PRyl BRETTEE L HReaeliae pals differentiated

thE®SAT Wbethe ahli 2aqh ionatdsOtkt Ofhet Mohtai

e Wethe BRI Th O P Olne! s AN 4B RonTY ogjned from the

ingiwidugl iveic).s In ase werect, dlse chdlsdrért iobtaiedd fromreprevidoglyi fesken stock of

i.n the;clinical settjng, this technol ogy, has.the ..
sold el IS olhat<isb it B8 aclEe S bR i G e e ponditionally
iminortdtifed b Vinly! midifodadBcMRRAIEEb V00 els8hhdrs hetdiANeR: offe aspect, the
. Clones represent a renewabl e resource that can be
indjyigpelchas aiedernin anapheymapest dhs individudl bk lenkemiaTHe another aspect, the
: At hi s, ther hoel d_be .nuch | ess t han convepti.onal
ol fos QI AR Rk Rac g TR CenghRY PR BetRicuat s an
anahiudisbriernt | padnetichastedt, €@t inafvidiadis uﬂ@fgﬁi&i%]f&éﬁstructive surgery. In

(gthisease, nd associ ated costs; 5. This technol ogy can,
anofpier) aspegt, the individualds sadergqing gleetve spsmetie qurgery. dnisoefber aspect, the
: ; I L] pr ' tion. .
im0 R0 A B8 S0 S g e o
steho wgHs, esmralise diffeetritimteds therefmen,t bedediéd HBG:C ehdrbatopdletic stem cells,

esentin ifferentiated |ineages

, t I

fe] 35y 55 DB b ot oL LIRSS e el
gk L tb R el18! QAR i f

eplhemealt opoi gt ic i negggg%@ﬁag%r%ﬁg%%%ﬁ\gghg%ﬁglgﬁg?@icg%s’tsgeletal muscle

stegoerils) ewd liverestamenells.c Imrdothersspettat thedndipjghiac atinarsd of improved

. these [l ..lines w,l | allow the. identification of ‘
imig§5E folf Binstha woier esbeet Ha gl bismgietip Gafest that s corrected
by i) dtgnasll. cells, arrest their growh, or induce
apoptosis. These cells will also permt screening for
novel cytokines and growth faétors that direct the
differentiation of stemcells in a particul ar pat hway.
Such cell 'lines sinply do not exist and will be
essential for drug discovery. Mre specifically, in an
effort to overcone the [imtations in the ail with
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i nhibit apoptosis of cells that would normally occur

as a result of exposure to the MYC signals and nore
w@arwioe1sBar | y, when MYC is "inactivated" or rePCUE8200§040379

wi t hdrawal of the tanoxifen fromthe cells. This novel

conbi nati on of gene types (i.e., the invention IS not

i mygd hess: enes,

det a‘??[ %‘{(ﬁ o |sd%§ é/ij {rhg Fewat IIlve 8’!1 rulﬁ% qﬁ ersrg}ogl to identify

coprpauds than rccg‘ula:t@ hickedge croalrhitmeni@idl @ detledifBicptmntial hid development,
accordlggkto the present inventiogn, and can readily be
COMATISHIge ¢k EoHRdRE adulli fiep edntedicrdry oy geHes deggribed above or
168 HSRGEin Bl Akt @@i}ﬁ
© t ransduc etlzll st eﬁ)wt) C elel(:@%dée)[\ggarsl g:éél Qé eC 8I Blgéh%gg ' CharaCteuStlc in the
stqm reellh ef fa)esenompatd 4(0&]%) stemnat]ls umhie absiehae bf thien doh@ound wherein
rvested and

TR R 5y RSy 20 e RSt ed 20 s

th@ Eempburddagteers (ROSHek Mhdristid REHRRIERL. | nventors have
di scovered that, in the absence of an appropriate

c onbAreiheroembsidimerinefcE Ipresenintivetiant tilaes tche nstleond to study lineage

R 0 Bk B " PR B Pt s

cells @rc&fuc@d Byaﬁ'yciﬁéthocg denotiBed abdvel or' E18HicRd herefn, of cells differentiated
Ebl nation of appropriate or suitable growh factors
thergom, KA Ailpasi Ppe eenatuma prphangtypist charastasistis of thietchlls.
t he [ n [ sgcond
| npo‘irz?g%toﬁgeg péglg‘fio(zlfi Qtfth(gfs%%t ﬁr%%ﬁq?qg}/%?%}{r esaze oo HeOE of the cells
produpedl by @any nikthal desckiedi dbovmbﬂ él@evﬁiﬁd: H@einhﬁ agBedEahent for treating a
%ractgrlstlcpﬁgzpronnt n nalntalnln%‘the growt h
coifitipR &t disease dt pihich tragasplgptafiomp gemeelnispareticiali ar
Conmﬁlﬁﬁéroé]nEHdnﬂél?cV\Gihtﬂeaﬁre%n% inféAdoR qélgf@?ttg CFS nIo%Fe model of acute
sel ection of such factors are di scusse tal
mmldv@eumaﬁ%hemmpw lamdsebprddlueedrbyha)dn@}ﬁod bemprising: (a)
iL.nvention n cul t nd
e i Rabo0R, B3 ahs PRt Gyl ngBorllsge S tgun stem cells
pr(ﬁcﬁfce&ﬁ? g} mbtiRsiddeskiiBed HOde DECREWNSG fh@fel%hglbtb%ne marrow cells
B220, CD19 and m gM which are indicative of
fropp @n%@%/pé,ﬂ%lﬁe it HBE manseicand &) vinjettingh aeriatie dpmcbf tamoxifen or an
ag&lﬁgt ﬂ‘l feof -Ellft%stﬁg cl‘?%g]llsg u%?ﬂj tl?%/ Ptg)gg% Zeg%é gnogag Fst?’?t?’lrs\e/ AML. In one

ored) en easi
asp?ﬁ‘ct ehe tails@zs tghsfderadovitiant dr¥ delivi@ed @6 QYR61EH) ABFd-FRWBIIER C1-2.
hoane us |n phenot pe and exhi bited the phenotype of
nl(eé 661 g%eaqt _E ﬁp*feé]ﬁmyelgeptqﬁqn@ﬁce £phtgingg figm the mouse
mJHébeAN/ﬁ H&En ovEndoglin and ckit,and negative for -
CD34, FIt3, B 20 19 and m gM. Thi s phenot ype
cor ﬁ@pﬂnﬂisr pmba’)chntehtyoﬁ\thtehnwﬂmmublaieshedhe use of the mouse model of

aracteri st cs of long term repopul ating plur| ot ent
Al@? é?é?ﬁlguia é@ﬁ&n&tof @gg %@éatewsﬁlﬁ ¢ for3hupmao PA?tetnﬁaafO identify,
deRi16), 88/ t
ot QO b o S0 s itanpits oF pE, S fragent of AML;
or tCt identifyb deyedort, andred tesoarpirgst by useninithe dxagl{lomﬁof stuble of, or treatment
of | IR/[I ial procedure was conducted partly in vivo as
escri bed above). The inventors have al so denonstrated
t hat ot her conbi nati ons of genes having simlar
characteristics as those described above al so result
in the condiBuiefld¢scription ofitheBrawings bf the-Ingastion

5 |utr ?E%e q? e%eﬁlpﬁlgg@{l%ﬁogrﬁtﬁ'n X g?elégxgwfﬂfg efr:] hjgzriz{o?ygtransplantatlon of

trahsaioed dedls and detprativh of Ry ﬂmca@pwan HOME ighawt h
factors, and will differentiate in vivo into all

hemat opoi etic lineages in recipient animals in which
tanmoxifen is withheld. In addition, the cells can be
differentiated into internedi ate | evels of devel opnent
that have a stabl e phenotype and retain their ability
to further differentiate along their commtted pat hway
upon application or renoval of the appropriate signa
(descrlbed hereln) Such ceIIs are |nvaluable for

o s " o o g, g, o M



10

15

20

25

30

as needed by the individual. Furthernore, the aging
process is associated with severalinportant changes in
W b@7/0€1583 opoi eti ¢ conpartnent, including the PCT/US2006/040379
increasing inability to nount a productive inmune
response, anong others. Hematopoietic stemcells from
aged m ce have been shown to contain a higher |evel of
nmRNAEgS Biis Dypatics []PélﬂtrShQWIﬂSI seager cthmtemycmnd ORP edxpression levels of

S ew, un
S BBl Boly SR IR ROt 5 uhrton T dot o
repesqunge flowb ayeomefic oduts ylopkihee Forwhfer @80 ean@i®dI(BIC) scatter
i ndi vj dualfctg\an al so benefit fromthe present invention

chaacierigticsaofciha i Yooafier dispidpynm erdare wjthHemhtlbpored SEF. These two

a3y -Or liorate such
cr%%fi% %c:ol enc? g?h 3 ﬁgﬁ%%?@%&ggarftﬁésgﬁsent i nvention
i s ridg. 3 isa sattet plobshwvmglth’e(pheﬁb@mcckﬁhipﬁnsdmbf &ANike derived from

RS Bl LU, B8 ST b, Shr vt
hes@tdpdieticNstO SceflX 310 Bee Y IIE rIEaﬁgje%ﬂEj il 951%&@?-83 ud transgenic

present invention relates to t ener ati on
mmgmghﬂwn usthp ndpetypaof epresehtat@redaidse (yaimg)fand|3 @ked) months after

The devel opment of conditionally
1nﬁ1aﬁgﬁ§ lé'léd stemcells fromthis |ineage can be use

i N tHg £and soditePblok SEAMRE FKE Elonane S OGF¥rnQhti b the aged LT-HSC
victins, for agymlnd|V|dual that undergoes

lingH{ & @rlé‘p‘ﬁltra eliowving avithdrawal aftemapiferr et célhgnd B limage marker
[ ovvth, as well as patients
efoe:é%g%ﬁ%gth zéd’ﬁ fgl?%zfp%ﬁlﬁ% dure affecting the skull.
Fur tHigr fds e, scatteﬂ‘l ploelshowiguind delydsed hhatopsietid \C6ll compartments
P ﬁdurf h(_z . inyvolve the induction of hair growth
defiyed Hamy, iges @ Wiealss Hier dpriine taangfop ante arradiated young recipients.
DfakidRe | GALEQRO
oA £ ?lgr%e ?iéégs %ug nér)fselnﬁgggftﬁ?sh% h <§n Bﬁl:fébr%%&ﬂ%dafhea%ﬁeg HSC line
ABMA2 el tive mise m@beh@élagethSﬁ‘,dntermm/Mént of burn
Vi ct astic reco uctive_sur
{r o GisE sester ritcPeig fal Brafvclsmentr hoafsel comipartment is
cofipkIfise® nh&é:fe'éghé‘&gute@ WlthnRBMéimﬁcﬁ N6 EQP Hﬁé CData from three
surgery. Such cells can be additiona genetlca y
mige aTeppresanéad indhisofiguee tonerthorsa rmel‘mdqllhﬁ rageﬂ HShetinc ABM42, and two

d individuals. One of skill in
In@ﬁgggﬁ‘dmgrvﬁgﬁgg?gﬁgﬁggbased on this disclosure that
bendfig.tiscaBcdier @Bt ish@ding e H@Vél@ﬁnéﬂ‘t ih tﬂl‘iic@ k2% &tre reconstituted
invention on_various other stem cell popul ations,

Wlﬂhéﬁ%%@ld %BM"fﬁo‘telh lingp+ Bxgta fromsﬂmrn@p loge presdniesiinfthisrfigure, one

R e e B TERBAREL ) ELLIMANG ORSCLE anvi

f eWFlgI%hsfa Statiey @Mtlanﬂ}g@@h gioaving filey pl%h%@p% 86MP&Ien of cell lines
the present _invention provides

d
{f ﬁﬂinqﬁg gﬁgiﬂgl{@(&)‘%@}l X%‘Flg 4 VREP yRige dnat (werp agteovirally transduced
w1ﬁ1°E€§% by Wﬁﬁ%ld%eﬁg%meﬁer e?fltnﬂi&lg 9 99) X dﬁﬁ?ﬂo%@dosdays The

and cells differenti at Fom as
pandls geybwnt the eesuits ef othe tay iaytimétre ainalyEﬂrfoemprdsﬁonaﬁ‘ the viral

t he.body .age [t ]S known that inmrune function and
XPTL RO O ot Tisraeds Wﬁg\ﬁé\f%‘i‘r mgprigeqied to define long-term
HS@,Cﬁrlﬁic@%SchI oyicHedpBY ahiF1Rne qﬁ@ tfo ?nﬁﬂeg rboniafne\ﬁ" dubpopulations

ossi bl e to repopul ate an ind IVI
thaémt@n@cbﬁl@@hgm@m@eif ltsHEBatScar ke, ceyith C@&# flk-2- )

di f ti

t heﬁe%mt E)gpgl e’%fpeé qu %@?ggrapgﬁdgwﬁ}%elpjﬁeﬂﬁwlﬁ cogapagison of cell lines
derived foRUABCWoblaied" Y&H NSunb TTBIMBLE Yi$ibE Mat @At dvi@lly transduced

stemcells generated by the present nethod can be

stored and used as part of th8&rapeutic protocols

during the lifetinme of the individual, should they be

needed {e.g., in the event the individual devel ops a

cancer or imune deficiency disease or has anot her

need for newl y generated, autologous ceIIs of

oy o o
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hanpered by the | ack of access to and the inability to
generate sufficient nunbers of the desired cell

w@opaloatssdn to perform desired experinments. FoPCT/US2006/040379
exanple, in order to identify or screen for
intermediates in the differentiation of a particul ar

witlh gfnEAr fdgient. n er of cells
e e Bl D o e b it 18 sgBtinions i» vitro culture for

YéoﬁpMI@ -4 gud pYITIBE-D(toggrantiey, peld-MYogshey lp‘i/IIG-hTERT
th diff tiat
(nﬁ{;r(ﬁglpl ne I%Mf g\ﬁ{i}d{wl #‘% aﬁggf\/ﬁ&r}é‘gd%/(bléﬁﬂgnigdlds (rareln(r:]e
rraleﬂg I(h@@ soareepldtoslds liaﬂ?% mlngoat Pﬁéhh ent | %;ne%ésbgoof cell lines

p) gt her e ot her descrl ptions
eflésedg Estqbiriredc Bpmsyoug W/EEG hniek aigt asera\raﬂréxi%tﬁh@ transduced
ﬁid | Y tron t hi,s not possib

wilh aifert CBFb Dby of{ncghsC § ies apd) &gt 8’6‘?@#? BONtEIeYS @i widgro culture for

he presentinven

>9@)<Cbiasr dpMII@- 46N _EERenk sVIy-Benbi (g s&lle?sg Pﬁtrgrést\cﬁkf | &g PMIT-Bol-2

(sec?ﬁﬁj n ste cells that can be use
8’3\% Pt &L P 93'51 Cheb b M G-BEIH (third adw pars§)2a0€ PMIG-hTERT
andplsﬂargdpz Q@&hlpuah 52 in the area of cell

[

differ ent| ation scovery. As discussed above, the

net i lflolrS acmttet phm ahdl \erapingHobsdhg élﬂ}ﬂnct&{)fléﬁ?&_fmfs&p ©f cell lines

derW % on ctan be adapt ed or add
1 v% 8 }ngﬁ] R goung SSTRLO miee émamreereﬂ_mwlrally transduced
w1thdiiﬁ&neﬁzgcdnh33mﬂﬁﬁz§ o @hbyshYs Qrﬂfjmgfn daléxgﬁ?c{ngaudtgl ig vitro culture for

eeded, the resent i1 nvention can
>9(€

Saye{3M € faéldepMI@tI@hﬁbéﬂobSpa’ﬁsls)j qﬁ\m@wctﬁt Wd pMIG-ICN.1

R ST S amionenes

as Elgsdﬁllbeaj sé’lﬁﬂ‘eﬁ‘l [btfs(hbwli}?g”ﬁ{eoﬂzo\zﬁ rgcoshtsﬁ{ntlgn ofS T cell and B cell

co These ce%l s can. then be used for erapeu
"UBP TR TomscellHines idadvedifomi HSGe obtap&drfrc&m Jolth$ 8Y/BL6 mice that
wereegﬁgﬁreg ccor the WCER and
-2 cofr:tﬂ‘ofrﬂrlrﬂast8 P%grcrl n‘gﬁﬁ C@ﬁ%@ g‘ﬁ?/t%d% efhncggenss and maintained in
cong@msnramtmhd&sbrbbeda}l‘Er e n can be transfected by
nyh Htod delW ri bed herei n or deened suitable by one
1§  Sehranatied r@W%FﬁhpWIl@ e sk ef nemgtitioal Sﬂtdstﬂa@e sequences
(Rssys) afqu%b(ﬁﬁy’ Mes Vil t hods into cell
i ncl udi ng, but eﬁoltl |drenpt?(gd&% i %ftn:ﬂf @P‘é‘ﬁb’é‘éﬂq HNA from
COHQIFlﬁ%@llydnn@ortaimd iumg-tbnnm;témcbeﬂ@ of Jrh'é B Sk Bﬁgyﬁqtanﬁélgﬁ?atlon

cel ne nma w str cells), neural "stemc
(i rI:I hid uldélibirjtsg, g ﬁ’i"t%ct“@n Heoghle o0& theddifa eryglmmd lineage

diffstetinakfros cafi&itl Lls helia
stemcells (i ncFﬁ%ﬁﬁg ua?&ﬁ% %%%%?Set C)SHS Pﬁ% 1nvent10n
epithelial stemcells, breast epithelial stemcells,
and intestinal epi theI ial stemcells), cardiac nyocyte
progenitor stemcells, skin stemcells (including, but
not limted to, epidernmal stemcells and follicular
stemcells), skeletal nuscle stemcells, endotheli al

stemcells (e.g., lung endothelial stemcells), and
liver stemcells, to generate conditionally
immortalized cell lines that can be expanded in vitro

and proceed to differentiate upon inactivation of the
oncogenes. In addition to the therapeutic potential of
such cell lines, these lines can be further nodified
in vitro (or ex vivo) in order to correct inborn
genetic defects, and used for studying the nol ecul ar
basis of early lineage commtnent and differentiation.
Wil e these cells may be a novel source of potentially
rel evant therapeutic targets, these cell lines wll

al so be useful for the screening of small nol ecul es
that either prevent or indu®e differentiation, and for
the identification of novel conpounds and nol ecul ar
targets for various therapies, including, but not
limted to, cancer therapy and i mmune defi ci ency
therapy Gbneral Deflnltlons In accordance mnth the

Y o T |
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Preferably, an isolated nucleic acid nolecule of the
present invention is produced using reconbi nant DNA

wo e@hnoisey)y (e.g., polynmerase chain reaction (RCORPS2006/040379
anplification, cloning) or chem cal synthesis.
| sol at ed nucl ei ¢ acid nol ecul es include natura
nucl ei ¢ aci d nol ecul es and honol ogues t hereof,

i ncluding, but nopedajicd D%chlﬁlox{‘ﬁttﬁE véﬂt{ oftl i C

variants and nodi fied nucleic acid ecul es in which
nucl Bt Prﬁéf’éit raNeatioe providesar Q@@IIOIU'@I ’fét gdoblem baftticingt ahde to generate,
nne
maﬂ%élfl c a {slﬁ%r%%hlegl gefi{]]hnes gv? ?er’(leswdn cells, and particularly,

lopg-tﬂrmshmatoﬁowﬂib sredcél @t—HSQkPQHﬁO%nEWe @?sedtﬁséﬂf 'cglﬁ%neages that
ﬁrelné 1A nucl ei ¢ aci d_nol ecul e honol ogue can
w d B{J%lil??gffamn%%éﬁel divhg thased urder etad?ptqmg@ conditions. The
§§éh{ et al
prade eélﬁ'grgEJh ééglgfa‘%‘l re A?eﬁgg gﬁegﬁo&frgxt@ %cﬁrg %8@ 1%93@5 1%ortafhzed long-
telmrsibmr Celllabw the eem @élB&ﬁ))duceEdmy mmﬂﬁ)dsnamlf ®l iet@6dsdof using such
variety o

st ﬁ Si can ﬁ dIfJe USIQgﬁﬁﬁ
?“éc?ﬁ LCiSRET R O%fe I’tlaéapctleﬁc stemseglls as an exemplary
stdiblcaly 96§1§ih§oﬁ ek Bfe@éiﬁ%n@éi‘l@orﬁ %ﬁ@@pété‘lﬂﬁ P&thoﬁ%ﬁiﬂp LBHET to produce
such as site-directed nmutagenesis, treat ment
steg cellsthet ase eonditienably|immarializes Gergj,ueeerﬂnbi}alrmmm:tahzed or immortalized
.cl eavage, of nucl ei c..aci
B L BUENTiGh RHEHERE st oeh S mrptgmovea), such stem
ceHsrpting icapdhil© ﬂ1fﬁﬂ@iﬂﬁf1n£@hﬁt@%ﬁﬁ§l‘ @ellolﬁne%géseﬁzt ffho" 28180, and being
of a nucleic acid _sequence, nt hesi s of

capble ghireragitniing sbiecty %H%dw glathsldm bfdeed,xthe peesent invention can
SSEHE Bl L o R U LI 54 20 e

hatvestriag wells fram dpativat pédrad afpresedareTiexd!, Whemetheriy| fakiﬁ@ion etc.), to

nucl ei y screening for the function of t
exfih Sich Elsodd 5% HGotho) bh raient é\fI@ir/e@Yerbyuch stem cells can be

exbéﬂ@l%ﬂ déxgadshvRily, Whthibda ( é"%l Or; § 208 Qq?cp Shed N [5:\:{ n%fl %éga%ded again,

a nuclei ¢ dcid nol | e or”polynuc
mfmi@é@ﬁd, and/@nusem ré¢eatedli 22 reqxﬁfeldcoerdbsmad erﬂmﬂestém cells can be

0 sef ul n the present i nvention, such as
mdifiSIGH) BR Esttoald g LopREC 8 chvoekin dece of me% fapenchit to a subject
(thepehtbrigereandive), o?d1ffe?erﬁ§feﬁ'119t6 atcn:@fr tﬁr € Flnal , such cells can

bi ol ogi cal activity of the - engt pro
beuged iny %Véﬁlﬁtf o€ pgsays fagrthe gbntlﬁcettima afetehodrgets Inlvelved in regulation of

cel;l E%\ge prggl:l lﬁ)% tahg Islélgf? ai,lanlg hd’ @gttgﬁi(?altlg% a{ellcill development of drugs

usdfhle 11blaﬁiehgtaﬁ:1ag @Ctrbaﬂrigy dgéasth@ndl Lﬂo‘nditﬁ)ﬁgttﬁatp%ﬁﬁ' BerRBE from the
UEU ? fficient for_use in the nethod

TeaURIORO; (*3‘:?11;J developapeng peplifetatign aad/an weivabs t hat may be

useg‘ﬂlﬁg;r&eﬁ ﬁv@ﬁt %tve'(ﬂvaﬁ#édoﬂo&e?n?c;hpgliog}/]t?hqqgg‘ﬂpgls ?Hledconditional

aci ecu eso a mnimimsize su
lmmorj:b]ezadmn alfi papueie etehd eelpy; iexemplified hefeir %Qaliéhg-t&fn hematopoietic

e hybrid th the conpl enenta
stetitells NG & The ey ineskldings ot by exmetimgpaarisd) indefinitly and
ex EHt'ieﬁiy PrRL-8iaRdlo ¢ rééglq/@{i %}E ?1,%9 ha%gll?e 111%fe{oyrescue lethally

i gh stringency con |ons
1rradeea@d micerand| tedB¢(Ube’8tutmall b]ngd leell dinehges df arcﬂatdnymalan Fafhermore, the
r.om.aboyt about 50 Qu cleotides or
i@ B8 ten b g g R BeRsSHS 17 pigiol evinguishing the
ﬁmatmfbef tHeNeaReaiSe bh O 8ubh cdlis £hd
556, 257 ifg e(%ene uelr g ISS no&eln}n&hods oiﬁé‘mducmg them as
desl0ﬁb¢d herplmamli digw |thengqnera@pn toff érana)lmme diumen atena cells that carry no

cule of .t he nventi on,
reciSi R DG IS B R ndalieBRER orbP PSR o S sonditionaily
or sequences sufficient to bqouseful in any of the
enbodi nents of the invention described herein. As used
herein, stringent hybridization conditions refer to
standard hybridi zati on conditions under which nucleic
aC|d nDIecuIes are used to |dent|fy S|n1lar nucl ei c

o . o s o o
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conditions to achieve these particular |evels of

nucl eotide m smatch. Such conditions will vary,
wale@andisayy on whet her DNA: RNA or DNA: DNA hybr i PGT/@806/040379

being forned. Calculated nelting tenperatures for

DNA: DNA hybrids are 10C I ess than for DNA: RNA hybri ds.

. In rti . enhodi ments, stringent hybridization

mEBWg"ﬁW% ﬁgﬂ@éﬁ OHRpE IBRRITIRSAR B8 Stq%ellzl@den ey aupaphenntypes and cell
lifds &atliQMLC i 9 + S

1t en’peerlllt@lliHu}dg1 OMIE%}?&%eﬁag\@%(ultﬁé 58488%‘8 '\@%ﬁe‘%@( feg\(/:\té‘Fatlon of the
ongpgeneg BorcsRamphs the iprerftersdibly bednedbleierieablop CIRBGPAMeells, as well as

ahout nore stringent), and even nore preferably,
deﬁlgp%f—flﬁpg%%ut 35C and about 450C (even nore

striAgsiid in e tdlindRPS&RAE e %ﬁﬁbl@@n fid HRMlloWhg advantages over
particul ar enbodi nents, stringent hybridization
baug meaEqvhiansplntacis: RNA hybri ds i nclude hybridization

at an +yoni t h. of SS6C.(,0..9 M Na+) at a

terrp%ya]'r\{;le Erkegvgtfﬁ%g?}\fe%e d%cg%gtfftsagb%%{ﬂ about 450C, nore

pr ef 2rGibhes, refreicne e Rerdhble B&fureflabtiPie HEREinRAHitEY AAd accessed

re preferably, between about 450C and about 550C,

U sinilarly stringent wash conditions. These val ues

are hapgd [ [ mper at ur e for

nol ejgul esc grogzdr}&?tlfl? gltr?b g%@ﬁ@ﬁl%oﬁﬁiﬁiéllg%t %hglésc?mﬁ%%%onal Sone marrow
tréfnoplamtatiole and a G + C content of about 40%

Alternatiy Im can _be calcul ated enpirically as set,

for th U ShHSGoRoBE Sould Bitfavie el of gag-tassus-hest disease, and
askdtide&sat ., the wash conditions should be as stringent

as possible, and should be appropriate for the chosen

hybri. di kiat¢chnology dan,iab hesist Boonexasgs, eyitigatd thedicedtfoionbone marrow
dO?lgrnditions can include a conbination of salt and

eriperature conditions that are approximtely 20-25 0C

bel aw tdtitical @iel Pr@enil iddhtioh Frobiel | ful Ak Hé’éordfd%heaegnditionally

wash conditions typically include a conbination o
traggfopmedh dongeleia rstany cells orch 5 drs 1ttHSE celle tapgenenatarediks| gpresenting

A2 ) t cakcul ated T 111 of. the part.i gul.ar . .
dlﬁ%ﬁﬁ%& %ﬁé&g)s( a(g‘%l’ eﬁ%f?%ﬁ@%tre? d}e%%quhetlg ofrqlaeiag?so r}g&udmg intermediate
steggas tofilleeelbmnentsef hinidtofIiaicDMeagyYdr | s eelpislas AAdAoda%o countless

hour hybridi zation in 6X SSC (50% formam de) at about
therapeutic And REeveNRH Wreaitlindficps e hiese kell lingg will eallome ther identification of

r ‘ 2 ) C .
B FARHES Ul PR ULy f A TR e s, o
indued dpopiesisi These efilsemih his¢ @egnit satechidgsfor aRecMeEbkiass and growth

bo 37Cin a t 0.1X-0,5X SSC, followed by at | east .
il et T erootaton At Ssmutell. e DNERIISEREY wivh cell lines
sitfp @i e BtistOfnd Wif Hele8 SRRkl fopax%gtudé vegll¥ am no ac d

sequence described herein, inc Ing truncated forns
(f r Adowerspecibeallyorin ian re€fprtatn b vieomwoleotpa dBnitdtions dn the art with regard to

tn BVERGE Bt S800F Sl P ibulisbls o Gbexife e st Tathough the
infeneiok i ipmoeaehited tb NeluG-deaned Afterh ée@lF,MaQ adis@BEdObelbWS the present

. given am no acid sequence. The resulting protein or
inysatoy bt desclened pevet arethode af produeing obeeiditionaly transformed cell lines

' Lye i no_aci d sequence. . Accordin
it Bl Bl o B af O R S P dPas exampte
of dliecteahimdogie deseribéd and BReraslifte lhdieih, BleCstR@dgyniatslied ke transfection

fo nde\ixi .e., not found in nature, In vivo) flanking
(e-gndygiehawiralnirans dugtion) <k hons caatsew viiere Heells dram rofludreuracil (5-FU)-

: 4N | : t]3 atural | .

e o g ke o e el The MY HhS A il vector with
inserts mucodtigiBeleljushgreea slubtesant praeih TGFRE (@enfpoitér Sene)) and MYC-

nucl eotides in the naturally occurring sequence were

transl ated using standard codgn usage for the organi sm

fromwhich the given am no acid sequence is derived.

Simlarly, the phrase "consisting essentially of, when

used with reference to a nucleic acid sequence herein,

refers to a nucleic acid sequence encodi ng a given

o,

o o o oy
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found adjacent to nucleic acid nol ecul es of the

present invention, or which are useful forexpression
w@btoowiloe7s8zcl ei ¢ aci d nol ecul es of the present PEWERL06©MM0379

(di scussed in detail below). A vector can be either

RNA or DNA, either prokaryotic or eukaryotic, and

typically is a plasmd or a viral vector. The vector
ER aandpeFRulageiai arcd taportar gook). advidhvesnelectdebaatise of its ability to

it ca

s BB BRT e bl 8 m R Cisgfls iy Binphocytes. By

reStEi0Rhg) the tRbACRIWH irfveRtoPO By pdtRdsh zed%aﬂigt&%r cFPRIR:8 would form.
conditions, the pI asm d DNA can be del eted, |eaving

Inporiapdy.t MY Gri®l &inetiaw: iis t@’m@?é&ml depshdert enpﬁh&@’mng, allowing for the

di
telglli'ﬁllgﬁ](;ﬂ X*égﬂﬁgt)l(@% %éc{jtr & og I t ls)y P"S&f\%{%’\gﬁ% ga]%%feafﬁom the animal

ortchﬁuﬂess in m]s Itraﬁiduaec‘ﬁﬁzhtﬁ(l\tﬂi'dl ER,mﬁe @&%@&P}Bﬂo&ﬂﬁmlﬂbdﬁ}k@ but is retained
tail The i ntegrated nucleic acid nol ecul e

e .
méﬁﬁ CK@PEﬁ‘a‘eﬁlﬂt’& I§XBAEsE dadhmpribirot Bel-2 ovasrsslectedritgspuse of its ability to
inhiBt! 3 r r r
8 RS B RRUSTLRA Sl 8 YORELo g o the
signalst anoll mocapirtes:laty, twhen rMYDeJJs Ciraciichted| (frCrHﬂnevaﬁbly béthdrawal of the
A reconbi nant, vect or

I nt ted.intp t chro
ta‘&f’xﬁ%e?ﬁ%% ﬁ’Fﬂ§ n&gﬁt li‘%’ﬁ B%Q%P 4 ‘lyéﬁ%fl eprige invention is not
lified Bl ABdeCsIIBIE eg'enesa‘%§ Qﬁs‘éhﬁgd n&di‘ d%ﬁsb%ﬂ%w \f)%my' fRi¥ponsible for
t he phrase operatlvey I nk e ers to |li1'n
the) gegeesséulaupdichion of gbaditionadly mm%aed) ﬂtetmcﬁllscdccordmg to the present

L L T N T

m@la«anbhhm the nol ecul e can be expressed when

transfect ed g .e., transforned, transduced,
t r arfkgciuey o é]é?lffr@’g%ﬁué@ﬂ gfent Gﬁ&ﬂjd@@ylbwntabma prodticedetumors (in the
n b ALE se es th
pr%%ﬁ%brsg{ 48 é[?l aﬁﬁi?fﬁgr[ ?ocr?ﬁg 31 oglﬁ m%rrl qﬁla?r}da f;{nmh node were

hatveated and mﬁlaoedh in Bdture Oﬁihaiﬁinjbxifﬁ’p@ﬂid 8Rtent éélngt‘éf«vtl@fdc@ﬁ cocktail. The
contr ol uences are those that control

PfeSFPfalﬁgi‘:‘F?rﬁt agndissaveresh thatn In thg @hsense pf amermsppriate n@mb@atlon of stem
D RESHh FhctBfRdink o

c<RRRS M Neib S0 ESR ' AABENE B Sft B il sop roving and i

withim asbert pelighoftone.r ﬁhersﬁxqu Ethkc:aset dfat stearell lgftﬁztzth(fﬁbtbm"oacktall" (i.e.,

st ..cel o] anls to h th reco n
copEIeUPE ok PO MR B TRbL FEVBLFIneT Budcatcelar 0 giderdrangfection of the
cell® whiheth dafMation \ETEdned dlsﬁﬁk%e& %Em/e isr@@&foﬁﬁt Wﬂaﬁtsaspect of the

used to refer to any nmethod by wh an exoge
mathed ef theaurepniriiventidre [Thisecockiily e\dadﬁﬂlammgtthm lgehcﬁak:charactenstlc of

S TS RS FE B 8, B0 o DR i
cottbiratiog en gidveh MRkt@E) ﬁid paBarhBRFOLEN&Hioh FTRUANBRRY Et‘éedlscussed in

t g another, such as by a virus (e.g., a retrovirus)
detgtlihelos duci ng bacteriophage. The term "transformati on

can e, Ler .
"o AREFRE Pl L SRERROATRR et B LRGSR measion gl e oxpanded
in cwlture dud tvene hoxhog’mrebﬁﬂly pasitite ol egylRa1 |151isﬁ1v@ f@f ®hi@lin and ckit,
ria and yeast. In_ mcrobial

I ]
an§fegalive o ST AR BERhrcPL? Al rue, Pichue s o tohenotos
of aR-HIe Rk ad 19 haegens @te{;?ecf Ne aRAYS! LI Of s cogld be frozen

exogenous nucl el ¢ aci he mcroorganism'and 1
(crpepyeservyeal, | gr SSWIO(I‘h)y naubs ﬂmelt heastig teepwvered r aib fetiiedn after freezing.
Inlo%%¥1 in ani cellgw transforngtlon has acguired

B the eahFieg S Feteiomdaousin B enptyresandpxhibited the phenotype
of A (e B 89 konly GF bghniail W&@%@sﬁﬁ\% fol REN_ REAOHE and ckit,

cancerous, for exanpl e. Therefore AVOi d BONF Ul 6

the term"transfection"” is pri@erably used herein wi t h

regard to the introduction of exogenous nucleic acids

into animal cells. Therefore, the term"transfection”

wi ||l be used herein to generally enconpass
transf ection or transductl on of ani rral ceI | s, and

Y o, . o e L | I B o
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naturally occurring Bcl-2 protein from Hono sapi ens or
that is a biologically active (i.e., has biol ogical
w@ed7witsyd honol ogue of a naturally occurring BCT/AUR2006/040379
protein from Hono sapi ens as described in detail
herein. As such, a human Bcl-2 protein can include
arUlelobtiROfor BRY3U! Rlt3 YB24! & rpan
St edl oo fied an ?gyﬁtﬁﬁgtqf‘% 5%%%52?%& }’hi{?:o_é%@eo‘i%r&slf"&ds perfectly
with éheppudished elravantaristios of }Mgﬁﬂﬁﬂlﬁeﬁbpglldtiﬁg 9ﬁirip_6fé'r'1’lt §t61|€‘1 cells (Reya et
! t-on” I ed 1 nterchangeably, particularly
al, 207 Né’g%{ieé&? o%pﬁéyﬁﬁgl"ioi"@ﬁta&gﬁ%g?ﬁﬁmd??@ﬁgwl@ltﬂh@lce-
am NTheAGvdn®ed WERE FuPlfer ARERHEH O | & a6
sequences) described hereln. gs ug{gd S % et g‘grrlrﬁe performed
completelly dgueitroi @ ew dhel initialr poeedure veas prontiedted pertiyept vigle as described
chrdi f. rom a, nat ur al cecurring protein or i
oA Skt A0 BRSNS SR BBl cones having
sithilamabeiabotetiatitsanIhodeiebibed absi 5o £ £ %;@tcbg&lﬁoﬁ% fimortalization
fth tural |y occurrlng protein or peptide, but I'C
of HifIN i nEwthamprgsithe pelbliapsn cam e slifferentivted irs vitr fnto dhematopoietic

; [ r. ch _changes i ncl ude, )
11‘1“1%%%&275%1%%?[ .‘j%gtt%@&’#%% Jclllg éﬁé 1§]1r1g3ﬂ8 ARPTopIT efgég\yvﬁii f_'éll@t_ogrs, and will
differe@jat8 jn diyo Bnto Gl hemaBopofetiorlink@yesafirBepRat £hidafen which tamoxifen
..chai.ns: ¢ anges one or few am no acids, including

18 %&efdonsﬂ’( gaditiony, the gells gaprbe differantiated gnim oftemntediate levels of

: ti ' .0 Qf Litutions; .. .

ooy (it AR A Eble PASEIEPAS RO Weif U o isferenine
aloggdfbeir pomuittedepatiry agiononsplichtive] odiragobalt oN@ie appropriate signal

i : Lation, gl | at i on,
(et oA es i i PilEie Rk Pt hermpntic applications. Al of
theé expdriaidnesare Bdchibbdtd @il l?é'ﬂi)\g%kﬂ %gt@@!aﬁ{gle@di tion of

gl ycosyl phosphat i diilg i nositol. nol ogue can have
ei t Hep Tesibedscad cel diveweefstbd prasentsinpsttiantrraditly a siitub apportunity not

i 0 red to the.naturally occurring i )
onB 8RS ) FETBAESE, bk S AP Ay SEGHL ot greinca v
theoComnpitnodreti of adulansta@nt egRNtSar@f vatiddk Ot r}mﬁ%@%&ﬂ Y§Sstudy the
on or

d.ff?an be the result of natural allelic variati
1erentiaben and fevelapmentnef; steml ¢ojls datouvariong calll lidenges, but also provide

uni¥@é tiRfpeRiic &Mﬁgﬁisﬁ?ﬁngoy?{wdi ng a protein is a gene

tthat oCcurs at eSsentl y the same |ocus (or loci) in
t heFogeeromplashe bempeiielingg iof thepreade snyenthn @fc?z‘i&' NunigHt source of
or.

whi ue t atural varjations caused by,
eXpe‘r“)I(lg%bE? é%“}rﬁ?lg& ﬁ%S NSHI Ae@ERE plairarsmlantaionatherapeitie aidipreventative
stradéfied, dBEILAIRR! the QRUERGE - ' | ypi cal .
egér?é%de pr ot gi ns qﬁslaévi ng Osf}%rénlggﬂf Cazlal}:ﬂ?# ai/rlﬁpg/lgrtl% s g%t {f, dreated by
radigtignej @.mg}m@éhﬁrw fm]?legllee;mia; forweNaaipld, Hentited @cdé@sl;j&gbﬁne marrow
. e class of allelic variants can encode the
d"n?gyngﬁp?lg’%t&sﬁp%?s PhastEm ietle e’gf%mtsuﬁ doapis ss¥piglys Bmifetheeaptions for
recohseititiontdfe FAEEENETeAeadi font N§,d Jeli .
var i ants can o aoter edidtlon enBE Tht BresalEmylibEsiifes tis problem
by PHIVIdiAG | mieany dejigsneratst a (dostigenvsly( exmndabla andgrehawsbly supply of
o) eqi )1a: el Le.vari ant re well known to
AR e I W gt r b1 S BB BC i be siobiand decovered as
needsd. ngSuahC baehnology kidauh ultfindthle ablhtef H{edh!g@i o ngﬁét 'ftrow donors
ec

of . prateins. including, but not limte o, dr
altoﬁﬁ%‘%‘ %@HB&% % vatighs of sangRedeficienoy didordern ewliarreinmig disorders (e.g.,
1R in: di i t ' [ difications to .
o BIER o S KO RE AU DALIEEIRacC TRy s b S, s
the proserdxavpition proddas the abilite aordpbpaate HMAdREMI GUEST bR individual

ef f.e random o arget ed nut agenesis. In one
as ﬁﬁ%‘ﬁiﬁ’ﬁetﬁif ,m‘g‘]"‘r@% %@:}{Iﬁergwr%. G \aging pecessniscanspuiatsé syith several

consi sts essentially of, or consists of, an amno acid
sequence that is at |east abtiut 45% or at |east about

50% or at |east about 55% or at |east about 60% or

at | east about 65% or at |east about 70% or at | east

about 75% or at |east about 80% or at |east about

85% or at |east about 90% or at |east about 95%

I ~rnzs " | e - o,

oy
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be recogni zed as having significant honol ogy using the

BLAST 2 program whereas a search perfornmed in BLAST
wQ2@7B&s8 BLAST using one of the sequences asPCTES2006/040379

query sequence may not identify the second sequence in

the top matches. In addition, PSI-BLAST provides an
_autonmat ed, easy-to-use version of a "profile" search,
injipeiright changes enthiet ienmtapmyeticocongmikinfent, inelgimpaie increasing inability to

| . Th first f d BLAST
0T MG e BB RS ene SR, disria e ifrustom cells from aged
midf Kk 8 BEOShohiO RIS h BbhE: 381 oah RSN ENﬁ-Eﬁ]alﬂgﬂoblems. This

to construct a position-specific score matrix,
mag phlsimately haffegie theis edilittic &0 f ssif-tehewnevndergouniiffetntiation, undergo

e ' eref or it isto .under.st oqd .
pORERRRRP B8 MEN S B Yt cpie OB, ng bagpre. an aging
individuat carhalsebgtedig fieibthe Presepiaoedtion if SRHANGRRNERR sBEply of healthy

al i gned. to._one anot her using BLAST 2 sequence as
he&%%%ﬁqlﬁ‘&lé’oceilﬁ catb RI9Viled ficavergtianamelicaatg such @ifistancies.

SEqURREEShrioléh d g&ger’&%ﬁﬁﬁfg ?sgo:? %r‘rﬁ{egttf i.bgnearrﬁgrrow stem cells, but

nucl eot i de sequence
canbe: pplie® BOyirtualtp rmotypt ed stoar edll) ahy ciebe eeRaged Keyohd adult-derived

ntirety. BLAST 2 sequence alignnent is perforned in
Cegfgos?lﬁé%f)m&s&e& ﬁe%{f‘si ng the BLAST 2.0 algorithmto
per fiaroie %Xﬁﬂﬁﬁ?%ﬁ&%ﬁpfﬁ@ﬁ'b? %g QI%{@?%G&% ifVkn i fr@?ﬁ%&? $he generation

two sequences allow ng for ction of g
of(epatianqushs cxarradille ewntli reneyatile hamefollzbabteinngelll | gherdstelopment of

. s of. clarity herein, a BLAST 2 sequence
Cogﬁf[lﬁﬁnéﬁ? | sOﬂsg%efdoF{?ﬂ]d oy fgm rihis slingage qn o & tin the context of
regasanEiver sirgsy ffot baws vidhars, Bhragsdy indiaing RaBldR

trix: ,Revvarg for ma%vt:h :S_l Per.?glmiy for matsrrat t%% C-hSmOtherapy
a Aadatipny prapy desskiingnii the igeysribly lpssnef ltairegrogdlp as well as patients

ol ) RO A 1 Pl o v

 fonpldctint prossdunesgthpt intdlvpahaiddueSordaPhair SfRRRTH iKEMiuals affected by

expect (10 rd size (3) filter (on). According to
hef‘”-‘ryﬁigta'ar@&fgﬁ{ bm’@/@ﬁt iséﬁ@}la,réh apltation Pl ﬁ%@p@mt inypofigaitevgtem cells of
th@slih Vi g F ¥& QR i arddr er eaf

h%gs at igggg{tah%ﬁgc%tgfeégt eri gtg]? %11%31161]% gg‘%&é’&%%&?%?? as well as
plastic agc;(jnvﬁrvfghve haargeirjlf dfert %rplm;kl)e} a}‘ld mﬂidn lrpﬁﬁelﬁt_@,az.tsi well as elective surgeries,
innﬁ{mﬁ%@é@é eﬂo? ggﬁ{éﬁﬁ%of’;os'gqegip éilﬁge]%’g.; égg} gglisloé/agq%/p ecl)c{ditionally genetically
manieitb@nd Shrreothbbhes: Rlqup&d bR Adpctd F&gﬂ%ﬁ% Elilcg gée!liaﬁldividuals.

is ascribed to the naturally occurring
Ongroftskilhimthe rstawilt vdesstamsbbased ed this disclasufd thet beriefitst da@ be derived
ral .ol ogi.cal .environnment .of the protejn) or )
i b P AR SO AU b bl lebbnd g,
noMvintited 6ststepi Sellsaderivied HoS[uak, bRhR! ARt infREn ML EReIES Hhd stem cells
i.n a_decrease in protein exPreSS|qn or a decrease In
detivrd fom peurgl ard caidigsr besue.nto Bame bestraefes.r édtheo sem cell types are
re%%gggd' %?etv{?h%fh f&oppl ete or partial), down-regul ation,

uced action, or decreased action or activity of a
pr ofeadditiGi, hd prebont invediid providesthe @idie\dppbREiB for an individual to
I I nt eractions tgﬂh resul.t in an increase in protein )
19Y8 PSS I8 angaple uppkiese of rmuidlezonst stemt gellst andhecells differentiated
theB¥fRIr® b§ ne&RA thSubiR] t i el 3 | i
e RSB R U ie o R, F81 Ehols s o By aes, i
is kpowm ¢hrat dgwohinecfiinotiornfind ipnomei membbdt Hedriohtes. However, using the
ditional .I rtalization of, the Invention One Lo
teo St RN Teg Ve PRl oI AG el L e mFable 4o pepogulate an individua
witheteho dufoo Bt Shefeceli9 Mt%}@é@hﬁm o RL b Ak
sten1ce||§? and preferably Ong_terwfg?%ﬁ?ﬁ%ﬁpgﬂ%#ﬁ%pceﬂsofﬂm
nmet hod generally includes thd4follow ng steps: (a)
obt ai ni ng an expanded popul ation of adult stemcells;
(b) transfecting (transducing) the stemcells with a
vector conprising a protooncogene that pronotes cel
survival and proliferation, wherein the protooncogene

N ey
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may differentiate into other cell types. The phrase
“conditionally immortal i zed" can be used

WO ndogrogisangeabl y with the phrase "reversi bly PCT/US2006/040379
imortalized". For exanple, referring to the nmethod of
t he present invention the presence of the regulatable

[l. |
A N M ——
Ini aﬂaﬁﬁdnalsteiiﬁdelﬂf'@h@ia&’d&bmqpk%t AL bd §to¥éda£ﬁldused as part of

under ., condi ti ons t hat allom1then§rotoonco ene to be
therapeufigigetorels guring thedietinap obthedndisisiunl, shouldthesdk needed (e.g., in the

SRR LR chD<PBipR AR 455 o8 e

newly geneuateld,faite eguius atlécofstinbalyigaypd)hese specific
condttl ons. Wen these conditions are renoved (e.qg.
the {Xnd%FseBh PEHioRnalsa RIGHIescUplNe PRPOVEIER) fort gene therapy.
Sk BTBalE! depedd BefRS)

SRS (el 88009960, SOTIRCA 428N Ao mpgitstions an e
inpgicep rintet eomatm K:diﬂ'rbmtm@mpg]atmg ratdegoue pitérat &lls obtained from an

TR GGt Ear SR i o 0
preae mabhtiony ”ﬂl@d §tteﬁ>10&11's Rah Ql?enalgé reiftRidubeR + rﬁﬁﬁ/’i‘ﬁual from which

cells, regardless of their source, are ce
th%wgmo@taémedd, vi di ng. and renevvl ng thensel ves for | ong

per i di erentlated)
gi Ve’ﬁfrélssgeéﬁ t ! (;%%?\f e e }ro Cg tﬁg H)é/gp 101} ciaé'ldﬂ%pal?q useg in a variety
oft gtpg sdifdovery, adshpy Eﬂilﬁizepbﬁg ehn kv PFodRESGat SN GSkhSed supplies of
for a variety of different, specialized cell "types).
homogrgeous sAm Cotlrotatcarrondil: 8R micred, grcanered, memdeé rhd manipulated,
I t
su{:l?getﬁlgice%/lg gér{;’ﬁ‘e \?%'d étséénpéel o?{a}]f?e%lllt r%édﬁlg%o gargbo&lﬁ gell lineages and used
in @elaly’s tcy’pet G ®NS Icomgomﬁi’slfodsfféces on celivdifferemntibs, gefﬁl@ @Rpression, and
) dependln on the

nt h to. y
Ce@é’é%“iefﬁeé g <l ot B radintleioed DB iset Weiheh compornds, such as
Mehipuhlah aSteh kelld E&qudl\élfgfl‘ugfsg Uit gﬂ%ﬁ& %]Efycétc%fpbe evaluated

ceIIsfromdlfferent ani na ong-t
in ﬁéﬁhﬂﬁﬂbﬁ &t prsles tte ndensify $he(rdtpeuH5(é))rr@Dendan/g1 carncblh Gherapeutlcs) and

e 0 OB U, S5 58 0 BET U o et
pr@hm%y@)@ort@m{v fottargee e bélls @Eﬁgpecﬂfcl 1K31v1cﬁ1§?t% 1dent1$y drug candidates

Adult stemcells include stem cel

npl
anggﬁrwﬁé%ﬁﬁd#@ﬁesfqﬂéﬁﬁamleﬁéhﬂtérﬁ)'ﬁ?l@‘fﬁ@" toi the gellsof an individual. An
exg‘rﬁg’lr e oF sudt at’sél% g%«%@ﬁb&? 1 dée%alﬁ'hég‘f%e?ﬁ: | at ypes of the

sue 1 n ey Tesi dult stem
cel IW1tllmggak'xbthS@darb1mfaﬁd cliweogagtihthivatda dffiehea®s Bdbmmitment and cell
omatic stemcell". Enbryonic stemcells are stem

dlf@%?‘?t?ﬁ%taa HevelpPuata Ry Ok fbihe dpsent inysuidons sueto sitdies Wene severely

h Ig & | ¥ . used

SRS TER o skl IR SFNG BUBESR e v of

des;@ldl sl popualatiedtd parforandesied exgerinentsa ritir e amereh fdodento identify or
nvention, stemcells can include enbryonic

S“S?%f:ﬂf&%tF%e iadpoi the iéerentiation of A peFRCufY PseavnIPTRAbineop sufficient
numBél B ellPHusPhE Belindd 9 fél%@lcfeol n%ﬁﬂ%ﬁlp ARk %E;%l%d&(%lﬁl@ results. The

cel|s, nmesenchymal stemc
prageniterecell ine shawdd atso entaity il alsh‘e'n’wcﬁirlher dtftmentiuer irthie lineage to

th’ctl 119 “?4( alfs ia'dl}j 32”;1“6“1&%{! qleﬁge% aking | thefetn(gelelf tgg{j @ﬁl (i)nlé}t i cgrrently exits,

nOISTaﬂiTthE@é logher kdesasticRRi $h &l hﬁﬂl e &l |
thelial_stem cﬂ;el1 I's, and i n?%gtl nal eorle t%&?&%hage cells.  Using

tecb%‘?lP&l?S aysilable phe Gmeneicidel invergiongitihis wasongtt possible. The present
progenitor stemcells, skin stemcells (including, but
not limted to, epidernal stam cells and follicular
stemcells (hair follicle stemcells)), skeletal
nmuscl e stemcells, osteoblastic precursor stemcells,
and liver stemcells. Hematopoietic stemcells give
rlse to al | of the types of bIood ceIIs |nclud|ng but

e

L, L 1
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enriches for hematopoietic stemcells and encourages
such cells to proliferate without differentiation,

W@ e/ 0ars85- f | uorouracil. Ot her suitabl e agent sSPEDUS2006/040379
expansion of a desired stemcell type will be known to
those of skill in the art. Alternatively, and

preferably, adult stemcells are isolated froma
1HV¢ISS>MESOLM¢S| tleeprabhlgnt hyeproefxdmgt deshndtible ahd eseatidlly Mtlirﬁﬁbd supplies of

osure t sui t ent. For exanple, wt
go‘ts&t%ﬁgt %Bﬁ‘i %@P agpriety of experHBents. ofﬂns technology will
gr@zitl%déiﬁlbfﬂ& @&aﬁ?ﬁ%ﬁ&’tﬁﬂtlé‘s‘{ht’cﬁg SeRbf @éﬁlﬁlffe f&%g%g%:gvery

progenitors is deScribed in Van Parijs e
| s tdjscugsed apege, 7. medot! sfoarconditibailiiye timfiooalizing 1t-HSCs of the

Prbg%ﬁjf ?’I{Vgl;’ilﬁ Q%ng%%ﬁlwqut f(‘)tr) Le%lflﬁ@p%\gs%f o llg %r?‘;'qw%rgcptﬁqr&msues For

ex@.ﬁiples by iadaptily thegend@dlivery &l biRGkh eletRs, @np&ﬁlﬂl the fplréébﬁ‘t invention
%e@ bl ood),. collection of unbilical cord | ‘0od
ca %@l%ﬁﬁ’cﬂﬁvaf’éff}’doﬁdlﬁfﬁ%t gipmaets podesciibesd bﬂiki)‘ﬁg Such cells can also be

exggrlﬂcfre'dciﬁl 9{,,10)/ anH %rggér%trc]leal ng%?%té a96’ gﬁ/ 11&,0%9%&({% gg dhe oncogenes, as

desctrd:lepl hesam lﬁ(ﬂdlemdmsmwtc, stémrgll{. eTﬁese deN€ badihed beaiad €or therapeutic
fine needl e aspirates of the bone

Rﬁd bro ChLOBFF Py
APRHEFFHORS ¢ cdlspyq gepair gp Hevhederanarajionfengiaeeringn Aenordingly, the
MEHPA h t S

obt a n@”?ﬁ%ﬁ}%Oh%llﬁﬁi%g%fcgéhg%r g{:, an %g ttx@ Q)tl’fe? dﬂjO%lle%gR)nS described
hepgiman bhdransfogted by vy pretigerdesibefd dptdimbi dm:mddlmttaﬁla By one of skill

in 0 FBIEE Yo BFIoka? (hios by biveriely hear wpgitit metbodsh into cells

1n<£lﬁdhh§, udtS(es Nlinstddadon %séﬂcﬁmntaf' %eﬁ’leéélﬁ NedcRldidy 0&1‘# 8 limited to, lung
nornmal or granul ocyte col ony-stimulating fag
mesenchgmal sietneadls. pens @ﬂﬂngﬁﬁ@m%@elldjemalmﬂm e:d11$ Gincluding, but not

her al I
iR A Al R IS REEURISE ] 4205 gt s
cellstéindudivg Bua hbelimpedw, dag, epathelpl]l SR, brbhe eﬁi%ﬂlélﬁl &E& cells, and
transfected, either sequentially (in any order)
intestial eaiadil Isiem el C@@aﬁ‘amyeérterpr@eﬁptor sﬂtfng Glls, skin stem cells
(1ng{%§r%$g§§?)? gﬁﬁlﬁeﬁ% egﬁcféﬁli?xhlescte (%So %gd;) f\é)l hcg 3 gpem cells), skeletal muscle

stene gellsatraditiecligl stetmcdcik €. g6 dhliligf @idotﬁélll@]) ster@N@11§)2 hndliver stem cells, to
i nhibjits apoptosis of

vect or _encodj ny rotein_that
sediiiie Sanfiion bt B asRyred ell iBes et Fan i ximba &t g and proceed to
e
dlfY&GﬁtRl'te u}?&f ilnﬁt&gvalrﬂg{l g&‘ I@l}]e'?gnc?géfne\éeﬁ%%gditttlfaﬁtto hel(:!az)eutlc potential of
sucgh ¢®]t hw; theke hec}t can) be Hathieo umdvﬁmi i wtrandr weww}iﬁq ofder to correct

f
1nbo?1§?%e8§tgé Igcgeﬁeé: qr gald Scrcg?fggplét?d(y?%ghe Hp@,{eg)t\ﬁ,ar bas1s of early lineage
comﬁﬁﬁﬂi&(ﬂk a0 @iferefatidhatwhile t@s@%@ﬂ@ﬁ&ﬁe BE aGVeP Source (?f potentially

act i vat ed 'and deactivated (i.e., on or turn
rel%\fa'n) thegapeutic taseets.othese padl lined wilhilsotteessefirh foekie someeming of small

t.al i te or.to allow it to different
)RR o S B O 8o mrBiblibR e ol dsBtiBation of novel
cormpbexts add nolecliegit@igen fof varlfis RIS, ‘ﬁﬂ:hﬁln?%’c A ltnﬁm:cf to, cancer
met hod,, i ncluding in response to any condition, such
ﬂw&?yﬁﬁ “BPE@@QE@“%Wﬁﬁb§@ﬁﬁe of a conpound or agent,
Geh&‘i@ aﬁﬁz?‘%ﬁs or any other suitable condition. By way
t he protooncogenes MYC-ER (the estrogen

r echptaocord:ﬁie)a witly uhat@dseMy Qvenrion, tferendeRtd taheisolated nucleic acid

E ul.at.ed |nhgacellular portion of Notch- 1)
mo 66%‘8 IR & IoIFIG AeidBelscwlA i s depmy rtrﬁevqglrﬁelen@enajﬂral milieu
iel,a t g
¢ gt"“%d P o B P BY Sl R e g gonome or
such as FKI 0 12, altered forngs of Rapanycin, or could
be expressed from vectors that contain a tetracycline
responsi ve el enent. The latter scenario regul ates
expression of the protein, not the function of a
polypeptlde present |n the cell. Cther S|n1lar

-y e o a1 I T .
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(e.g., MY\CG-ER or ICN-1-ER) or other genes. The

Exanpl es describe the use of both MYCER or ICN-I-ER to
wgaomcessBul |y produce conditionally imortal i zedI/D82001800379

usi ng the nmet hod of present invention.The nucleic acid

sequence encodi ng human MYC i s represented herein as
CH&EQ‘)ddald\@ \&hlcld\kheQﬁlcfé‘iU: i . u " n

represented_herein as ésl%&ﬁ}o%&lﬁg%?&fﬂgh%ﬁﬁ%l%ggﬁhd isolated" does
not DEeRSFHY anfdesd ithrge oty which thereskeit edd hesledule Ass BRQ purified, but

infiSa Ot ﬂ‘{@hﬁi‘écﬁfé%@? %gg%cﬁﬁie%% eil%iirgrg%?o%gpg fr)]rggrb enfite ghromosome in

ég}gr esented herein as
whiely tlenoe] o acidi melebuletnfouehltih nhrd, €Ak |
. §E%r | D Noeén 1, whj ch encaodes gn am noqicgl d&g%glg{?ﬁ%gh Hidlecule can
INGIEAG & 88Nt ﬁ@}aéqdrmgkmsg@ noleqolelthat incNdes aggmeris nota frigment of a
chiNgh&ddmb thaing k£ L C y LNo.aci ds 1757-2555.fro

Not ch-1 ( seec%gtg %%Jd(}elt g’ﬂég]g ’ byt UL quc(f‘ﬁﬁaﬁ the Soskipe esgion and regulatory ‘
1egoRP 89307186 E-wHh thengerepbuahe ddbizioahingdies Hgh ere R&Rrdlly found on the
sax}n'éscl ﬁné irety), The nucl ?o,t i de and am no aci d sequence

or 2SPRCar Iﬁﬁ)gad‘\ﬁi fyrlein @cidh molgpyle tepp alwwdneirdgp r spedified nucleic

acidsseq@set ifgred @l o 1995 Nov, 2. :

11( g) : 1893-7, 155; ér?co’r gg[%afe é)ﬁg’rthee%%gg%?e er %e@g'e\so%dq%{“glal nucleic
ac’é{ﬁtﬁh?‘eldy notcppimaR feisk cheapedfiby tuskipreke Bdquence in nature (i.e.

o r he;nucl ei ¢ .aci d.sequence encoding this ’
heﬂg%tg i %aérl%ﬁé?es Eﬁfai%ieﬁg?lslicna% esulp cppindude PANANRNA (e.g.,
mIANAY de sleinatiieh B0 it DA G RIEL (£.6P 1 Ysipi@d D

NO 14, Sinilarly, a prefer red(agf F]-gg%‘dtp??g\égss genei'i glthough the
phigss "micleig a¢ig) ighecyle’ drimypsitie sefetsdo therphysiealnmotetd add radcule and the

hiabdiRiclei IS AN ticularly, maintain cell _
P .S? ur Vrlﬁi\c/: gﬁl@%gﬁ%gcep E)glpgagf!:l% Segugrl% go Flie Sieﬂlé%]ff’ \95?%‘_&‘3@%?16? /B the nucleic
acidtreoheade,| theame piradesdad benuded Qnﬂéfc%ﬁﬁégablyg\é%gcia‘ﬂs}'wiﬁf Sespect to a
nuc:]Lid lgg agelgl sequence, encodi ng Bcl - 2" al pha “i's . .
Bh PSPl ise PE A Muglsiospassl sesiuqaes beii edpableaddesoding a protein or

dor@fiin adpdtdinsequence of SEQ ID NO 6. Bcl-2 beta is ‘

represented herein as SEQ ID NO 7, which encodes an

am Risferebly. ew dundatedt nodleiBEQid BdWue of\the present invention is produced

. i -apo L s" gene is defined herein as any gene
i SeonBRRRL INA 1eREay o noimernte shotn (oot @/CR) amplification,
clopingyeémn¢hentdes I; 8is. a[sBr: i ¥ optosis .. .
L?n a cell or Sgl?%rm% e S( ?ﬁ?ﬁ%&&?ﬁg@g@fl%@%ﬁ?&% {‘a? nucleic acid
molecylghind bpmologpes therieof, énadwding, Huh@oplimited &g nafural allelic variants and

endi 11 t ul d i nduge ,apopt osi.s. Proteins,
mz%?%%&%@éé IR BB i P TR of e debncospnipsstgh deleted
subgtitoted] misd/omireeed i kMWD nh her s .

o el 0oy NS TR s

i BT VisKeaof qp indueiblespriptasecogeper asatescribed hbrimet t i ng
of ik I tion of adul.t stemcells
) Adhldd 898 mdEANS bTRIRTR b (ihecd) SSThg g e o methods

not | ust
knopiciodhlese shiltedanehait (SdeNforastainle, ShRBFooR! @ a8 ULK1YMar Cloning: A
LabiBaRers. of |t he Bép-,z fam |y, such as Bcl-X, Bcl-w,
BESY Mipyal, ¢ oldy ring harhorBRbs (Bresse19890)r arcesaptpds enucleic acid
moleQIRCRAMe REditibe . whi ch. has be ) .
shown to i n'hilkii tu%?l%???lg%g? ?g‘{r@ﬁﬁgﬁsc‘ﬁl@%ésg‘é"r@?ﬂmﬁed to, classic
mutagang$is c sdchyiqueser axbressmtiinant t DS Apr ReRiI§ResOf sidne has site-directed

.at ed oncogene, as described with Bcl-2 in the
mut%%%g%l%g@?lg&léﬁ% ?rggtl B]'- @f ﬁ nuglgicae molﬁqplqtﬁiigdlggpg@tati@fs, restriction
enzytohe cea@s@Nbf iaNU8EIEic Ofkid HFIMASE HSIHY g{‘m%ﬁggé@:@?gmems, PCR

ne, knockdown (or disruption orInhi
ampjf

RtfonARds autegenesiat spidopedmegivas of otutlbie dok sequérB] dynithesis of
. i ., Bi PUVA, NOXA, Bax,
oliggtRlcoRLE rRkARRIRY g for B it Epursil Bl syinixte of mucieic acid

di sruption of Caspases 3, 9, 10, ML-I (and al
marmal i an forms), Enl-1 (Enddspern ess-1) and al
mamal i an forns, Apaf-1 and other elenents that form
part of the apoptosone. The nucl eic acid sequence for
each of these genes described above or the coding
region thereof is known in the art and is publicly
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In one enbodi nent of the present invention, the

present mnethod additional includes the use of shRNAs
Wo@r003/I0RNSS t hat are directed agai nst RNAsS encoPCTS2006/040379

proapoptotic proteins, such as the pro-apoptotic

menbers of the Bcl-2 famly, nanmely those of the BH3-

only (Bim Bax, Bak, Puma, Noxa, etc.). The
mafég‘tﬂﬁ%tap‘g ﬁogxﬂolr@tlgns)ﬂgm@t d‘ﬁlllaielg @il inolechle hmmﬂegﬂes ahne selected

I X to resul

e iR MR RARTE RN BGRS duy fafehith G Bl fancton of the protin
engogrdl byt thomacleiRaid arideuribeBEEZ6MWNVIth b Svifl-BHOGERS

wher k@/ doubl e strapded RNA, and in manmmal "an~syst ens,

short™ FERPHR Sk Iélécllwyldomoéﬁwlet ohgolypiicledidt of the present
méaiﬁma a die HFBGehCol éﬁ%b%‘q& Steid! L%Sgﬁlz i WP r%%%t gr?vgntlon such as a

conpl enentary genes. arge
prefinoensadeshy apsdoombeensi drffuﬂcmolﬁhwpdrﬁ&uﬂﬁﬁb&bi & rwp&ﬁon that has the
IMRNA

|s h h ded h
iEERATE ALY e Dt Pl pad ot b sl Aovusaetotpetiod of
1n‘tdmaoﬁ§l Sag hﬁ@ﬂﬁ@tbﬁ@{)ﬂ@féﬁ‘fﬁor e?hﬁllélf\oﬂla? pBPtR)%S[B&%%PG | gfpgrtlon that has

h ﬁ\@ et cell in vector where 1t I s transcr
thg gifebadndy e follgemsth wryteisanti ahdt ds snffciBNSok ukein the method of

whi ch h
thﬁéfﬁl&lé&g? dg&lﬁ@tnu %} a},’ﬁf@i& Egﬁ@éﬂ%é&y%us En thselpll:rzé\sbg\nt 1In§zent10n can
indhatep Inenieitt @y tneolbdiess BRNA, mmﬁﬁpxélzfehsufﬁkgﬁtwqtbeﬁéﬁé a probe or

The sfemcells can be transfect

011%%‘?}%&5@% SR $hatgs caeabily of Suming e stabimlyterit withrige hmplementary
sec{iﬁhdze‘ SPORIQSE %caﬁrrﬂ(glgéﬁe gf?éoﬁ?]ggtﬁ? gs u abI & rEEtgz %ggq:q rgoderate, high

ransfecting ce , and par
or vexy| high Kyyingynayscangittoms)) ivtash Q@pi@ﬁll}t Q@Hﬁstcﬁlﬁ&leoﬂﬂ%s in length, and

ent _inventors have |scovered that it is
p re?er?ﬁly dares E%‘Br%’ioﬁta t%ﬁ Pt 3Me@nabowe Sge m@gle()’@des or greater, including

an}CIHﬁgﬂfimCEeﬁ\)ve&h@ﬁ SRS B&%ﬁﬁ@mteﬁ%'éa‘se 7 sf,glﬂg 33, 34,.. 256,

ener ati on of COﬂ t1ona reatrze

t he
257.0r 303+ dheisab b linsit, delar rthamlpmml MimiT o thx ARIRE sHRAVSTE a nucleic
vectors, but other

h
acid q‘?ﬁlggﬁlg Iao?]fg ut égseu '}envgp’%cgqeaglglot?(x %‘ee@lqlq;c acifemeplsulsf can include a
sequeﬂuerorvs.equ&ﬁ;‘és sificient & by eLMl ﬁ1 gﬁ{ bY Al RSIR CIEnel% of the invention

ncl udi ng, but not limted to, IVIiTus ve

desﬁ%??ﬁo‘%ﬁr?li}s vaccinia virus, coronavirus, calicivirus,
XOVi r.us

| t ho
Popaui o e eribbd bidRand GBIkt wowiard dwbridization

Condnd)natmldaua\ﬂm heslpiesacid wsBsouledNdre SKEN 1y '1Héh°t1f$ %ﬂmlacf nucleic acid

L?ﬁl t her %[m)dlfl ed with specific surface ex
mojebles. | Uk plapdard repaditions siae tdisalised, dor @deque,shel&ambrook et al,

MokRlfas C%% ay 'Z?@Wa?&’f?l i ga%%]ssgédhgp Qh @tre abs Press 1989.

specific growth factor
Sambra@isfe‘eek i lbm’ ,OfS ineorpatatednbyc &ifb&nd:eﬂﬁér@iﬂem 1@sJ|EntﬁfE'§/ B& specifically,

, | t f
ot ToA N o aeiiEbe, Sl d (c’é?ul'a%nthé’ APRICRECF B tign and wash
conﬂﬁ@h@ﬂi QgﬁeﬁeﬁWﬂlﬁ'tlgﬁ%hﬁﬁR&vérrpin e'%Q ??lé ln%éla TI%B L f nucleotides

glhl y efficient non-vira
are diselosqg ifomX?mp@L irsMeindofhoat ahﬁTSlB‘l{ ﬂh&laBSach@;h 38, 67-284; Meinkoth

ool 0RE 1s WLl B Rr TR B ey e
ce|Mmteypmlsmeﬂy,f o deapd stﬁﬁ%&fwsm%naﬁ%aﬁ‘ah faln‘aabvﬁéi{ﬁﬁ# ggndmons as

. soI utions to transfer yani oni ¢ macr ono
1efegp de thepeipnrefer ke Cﬂladjtléllsswhwdidpdmnh ablayion sofl i€ acid molecules

haviget r an incl u e an acterial,
i S b PR R Pl et b o0r Ry B thl rusis acid molecule
einghsed &0 erdbedwrthé hybmzaroh reddiRNSE.8P cBhdi ﬁé&@ﬁ@hﬁgp 0
transfected stemcells or cuItu??ng thé stem ce gqgﬂ%tBOﬁ‘x
exogenous fusion proteins (el§y., the Tat-fusion
proteins described in the vari ati ons of this nethod
descri bed below) in the presence of suitable growh

factors can include the use of any suitable culture
condltlons |nclud|ng those speC|f|caIIy descrlbed

o o,

— R
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hedghog (shh-1) and other activators of that pathway.

O her suitable conbinations of growh factors wll be
wapphioe®kd e to the method of the present i nvenP€DOSZNE040379

will be apparent to those of skill in the art. Indeed,

the cell lines generated using the nethod of the

ledr ivaiditchi of gudlbailes RN HiGAKhYerRe WHeidizaRos GhESH it
cyt oki fes Ana gr SHeh f ot ora R el cog{lg& conditions, as

ddi ti onal
ta%’@é tpolerging Z61ER 1y Cp@digolisé wiiadt perie isodatiopr ofanycleif a01d molecules
der..neutr al

vitr.
hak,lhge%tt lg ca‘gﬁgt ? (?(%%glwle ¢é olldd?eﬁléer%cs ??%ﬁq% RAUNITS micleic acid molecule
beinp/esetlito rp,'robb imeile hybsidizbiedd Ratin Glel, tosheitighs 9%{1&16154 about 20% or

cells ¢ fl avaj | abl e nedi um whi ch” has béen-
leidyising 300 e eeuﬁ?ﬁ g/eéff highi siringeney hxbridigation and washing conditions,
asRefelrc§ % Helein, | doBitiG8Y lW?l%Crtll }hrlm SBia680 gtngclew acid molecules

prepared in t'he Taboratory wi € appropri
awgpai rlesst @bﬁwc%&% anycldico amdmeqﬁwe aléntigy ovitththeSmelei@scid molecule

| ab d trients. Such
B bR P BE P Bl Ui contiions pomiog about 10% or

leszB@isuiacubL a |
ooty o A S S e e o

fomlm/ﬂn Mginkeibcer 8l niddd.f foe dalEidgfic ethe nagprapriatdDMEMidization and wash
co@%i%q%sr %ﬁe&egg%sl)elpggf %lelay s0 Bucﬁﬁé c%t hem@gg:: pﬁl.}bclhecondltlons will

vagys depential] o WE&Jh@GBNAfRNArd?‘DNA'DNAQ@%ﬁdﬁQ@ bemg forme Calculated
rp cro-nutrients are added including, "but not |1
melgng empsraigres e A: @N&/\hxbrxda@rmwc less then e ENA RNA hybrids. In

palthlaf c@ibofifmonl!, EMaR, RORAIN PHRhR AN AR Bt incluce

hybitidisaiomed ian oo direagly 06 EXIIRC arioliv Nahadt aCt@ﬂiB@rﬁﬁﬂé 3f between about
205@ ‘EE%JSQ nimal .cell growh are commercially .

ar't aop ki %?Festﬂ%qnaY)am@ra\pmfP@bWe bﬁweepaibputm 4F and about

40 Qﬁ&e%ftnrfg%h{), £id é\}éﬁ‘?n d!s ﬁa@élgbl&' B4 e&?% H?%Wax% %)c*uaﬁyc (even

medi a are avail abl e an particu Yy~ sui
maogrg @trmgpntm,r withf appragmiate Mlash aomdmdmsn g I attiveldr renedtidirBénts, stringent

TR B SRS RIS BRI  h i st of
6XpSPa! @9 o 04" Gl d SerRpRFLLHr BEGRLAI egﬂ)uf I, eanﬂleéﬂz)%g 45°C, more

of the present invention as describ herein

Pleif??éh’lﬁd@iwieﬁl bt 38V6 ranil ahowtr ®°€o ApbsVan mose pl@fﬁmblﬁ,l egween about
| at.i ons of c

I
45Qﬁer ape&lit ?g éffee\%’{w%aignq {Yc%rllg%eﬁgg@?]? PHltiQng, eh]‘?é‘? M%Ilée%are based on

calp.ﬂamlcrmaﬁlﬂ meRingytempeiRpira BbiemeREIeS larg gl abélﬁlll@@erﬁlcleotldes 0%
%a ticall é accept abl e exci pi en%s and/ or delivery
for % &k Tdbl Fomtentngf eheutcdl%s, Aé‘fematlwlm,eéfm can be calculated

en KNI PSBUTH S SRR ASRETTS BB, 1 snc, i war

corglitixgis sshoeldsbe laab;krmg‘eﬁf asl@bisilsle,i ngl @hddﬂ@fb@p@ﬁ'd);ﬁlate for the chosen
i n the nmet hod , of the pr esent

h rﬁ(‘}}%ﬁgl ti oc? usef

g B GARIEOR < SR, Hybridhgation eon drtigm can jirphudsta combination
fd

0 ;P%n%&?ﬁ%gﬁfé% g&gdtlg gesgﬂﬂgﬂ é}%e@gﬁogfn?r%n?ez&ncﬁ%"lc bh0SAME Balculated T
of arstitiutas rhyb@lﬂ tahé wasbsemilitiony etyllbllcaﬂty iredhedees cobination of salt and

| t hod d h t
tenfARb S oRBORS (o car roRpelr J2rGr Pl abe GG Tn of the
par@éulaleiydlia p taRlexbMbld Jﬁ]ﬂﬁﬂﬁﬁ@&?é&fd&t%ﬂs Sﬁﬁ:qug Por r use with DNA:DNA

Accaording to the present invention, I nterme
hyb@@ag@JIMGSOPe@e%anhyhmdlmmn aén e .sgg Cﬁ@% dbenesnitle) at about 42°C,

L R

devel opnent or differentiation of the stemcell from
which the "intermedi ate" cel 19was derived, but is
upstreamof the final, or termnal, point of
differentiation of a cell. For exanple, a pre-B cel
is an internedi ate stage of a hematopoietic stem cell
mhlch can still dlfferentlate |nto a mature B cel

I L O O T
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or drive differentiation of the cells). Once the

cultures begin to display differentiation markers
wa@ongiostsent with a specific |ineage, the cult UPET/BI0&040379

is again supplenmented with the conditions that

activate the protooncogene {e.g., 4-COHT) or exposed to

the conditions that otherw se reactivating the

SH.dvBowebbe additiomnl ovadiess dt higheateingezfureh @nd’hﬁ%@ﬁ(}iﬁ@ s@éith (e.g., at
i nt.er med

ner at e, cel haV|n tabl e
legHf DR ARl A APBH Ben bt S0t 0T SECe Ralpted: boat Ieapt one vwash at
abefit ggwcsinraggﬁqﬁlxjoryy Sg@gnt ors have generated CD4+, ab+
T cells invitro fromABM2 cells (It-HSC produced by
t he lnednisoembddimgnt phthenpiesent mwtlﬁn,aamy esndycid sequence described

of 4- from a, and re-addjtio
helfi M Bhe ool (ol GhanelEs | oy BRGRY Rad Qhaeetes of such
seqemesst @ B@rpibdhide@ wehl frbﬂnn@ts 1oyt 'oHQUQﬁi' tcﬁ%%ét 20, additional
cell s (see Exanpl es F, IL-4 and FLT3L

equ@ﬁgwsaaémﬁ@ af“l‘ié ﬂ@ 1!19 reé@h @%@R G-rangfee Noteamanat encbbf the given amino

ooft SR Sl CaHEE BB DRl PRRIE eri o as "consising

esgntitHHSE' @ebiven iantifo Micid séqueadd. OvAdcordil ftb ehe Prehi @Mvention, the
or stabilizing the phenotypes in vivo

1 g?q arrestln%
A VBEOUSHTUE? Gz atsra seqegpe Oifhmgﬂwﬂﬁdhatu age a@ts@turblésdfqund (i.e., not
fouqﬁi Al hatlft, BX3AB rh& ot €
_hsC gener at e?j?‘ﬁﬁkmgeth% e‘ég % od Ulglliclen Pedfich would not be
enWﬁed biyrthe nwd@mdlesthas 8dnlathie matusal{yeo@urring nucleic acid sequence encoding
sed mceh The . o cogene,in the It-HS
J

thd VPR AT ACE S on iRy 5 I st dRdieoonent ek Pygiepidss In the naturally
ocaﬁﬁﬁg séficHee wére%}late‘dﬁ‘isin% stnfald®ofbn ﬁQAp%e%lt & oritbm from which

then the cells can be cultured in vit
theygiver paing apid sequenesels| derived d Stohiganlys ther gdtaser "cosdstimsessentially of",

S TR A S o R i s
en¢ddivgsa givea Amiso Hid @équéﬁceﬁ‘ﬂhhh&ih DIGRnRED \%r] Tone ataléastt t&ﬁe and up to as

reci p%ents or. neagnat al " m ce,

may A8 Rbp 40 additionad herﬂr@l@gwnglclmgées Heaerh nf dte 'i mad/or the 3' end of
yom c Stem Cel
the'AVﬁ%%]hgr&fé%}Osgﬁ;ehQé’ QRE cﬁﬁ%ttﬁe E Dy aming aci tSS%ue‘lnBet h?éhe heterologous
nuelpgtides aré oot wrftutatip fnmichﬁcé afot fondll inl gdadel ¥ vivo) flanking the nucleic
mmrtaI|Z| flem cells to,enbryonic stem(E cel I's.

a“é&%‘ﬁleﬁﬁ‘? mf& ¢ SiyeR ey acibieqy@irePatl asguisdn the nagiael gene.

t hatacas Y; e u

L e Ol?lt eqﬁée g)?ég%ﬂg 111@'5{’][%)‘1569 rélc:c])c %ﬁt Qfger’%le)i?a(l)sr%])alﬁpenfeﬁ to generally
as g ée}cpmbmant nuplec ecit) o] o, ,patthalarﬂgtvﬁ’md 1'o<fontahﬁs phesiedtacid sequence

tion,..co sing. the.transduction of cells (in

of %rﬁerggt s ggfdlrt_gs{gp |1BY fopy, i 18,81} PRATBRSH g&qeargﬁ@agy @é@fglced) nucleic
acitl badleduld) i tss seeca@taqeblsf ¢ Snahipul !

be applied t ou ES cells too u} tuhé(}eﬁlrfl c%%‘?%l? taﬁ Segaernfeég? fghowe and
fordnirp @i pegly enu@lmctm@eqmnmsmm a ltdst selbntThdireeonhbinant vector is

e SHEADIE (508 S Er RO B ot s the muclee

aciprsegencd Of cletd, spepad By e@ftesidld MRfort c[é@i'?/@ﬁﬁg’fﬁectﬂfélé?@ acid sequence
bhj ected to t he activation of the pr ot ooncogene by

of éﬁ‘ﬁB‘% drte # dopheclhctIught @ getar dyicallye peaiat [tewirolggéws: nucleic acid

B AT 15 IR LR RS RIS fhcnt o

nudléinewid sequchee to swueohyther afeliveteer Siough nth@d\ﬁgcidro&n also contain

?’f dlrglctedgglfferentlatlon of transduced E s in
regiiatqry DEGRLCACKLSagUenFEs -8 oP’@HM%rﬁ;eur}tmﬂelmddmoes) sﬂacleere naturally
foulfl r e The u e of

B el M A ol AP R Y Bl B et et for

novel platformfor drug d| scogery and target -

identification in the setting of different diseases.

For exanpl e, neuronal stemcells can be enployed in

this enmbodi nent of the invention, as well as the
dlrected dlfferentlatlon of ES ceIIs |nto the neur onal

Y a1 - o
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transplantation of fully differentiated neuronal cells
may preclude their successful inplantation and
wengraitseent. A conditionally transforned cel | PCT/H82006/040379
that was commtted to the dopam nergi ¢ neurona
pat hway, but still retained its ability to further
exprdshion ef theatueledd 462 nioldNFRloRMe pr 0 @\égﬁﬁ&p@ggfﬁseseg idetail below).

is expected to greatl ncr ease t ances
A Vﬁﬁ‘iobﬁﬁ%lbiecfﬁt i@%uﬂﬂ@n grelfaryeict or dukaiyiticasnd typically is a

h f
ARt T‘?ﬁ@%g%f Bl i e RBHEA G R ogomal clement

(egoni piadmadgethm galﬁb}iamlefgtatéd)uﬁ@ theChtdrib e oFRARSt &e‘ﬂu rﬂﬂ:aéntlre vector

cells. couh el p rﬁgalr spinal cord injuries.
ca [pn 1p placg ‘Hﬂmﬂ amhastiGell eundsy certain gbrtifions, ﬂe plssmidlDNA can be

d Idfé CB 1 b t tted eni tor
e @{{;%%j ?fg{i&a Itl}}@?&%élga%gc{: . 0§&t%%) PmeeP gﬁﬁrﬁ? jpyention.” Under other
cop@ljﬂ@m dlegdvépyort ik designddatd befexcied (BieREd)Rom WRIEShoRR of the host cell

ot BT B @br P Ha G telsok 1bereipesaen rovletasid molecul can
be lndasgeaolin @ DRANOOUI RN ks 15 LOKERNOBord B BB, or uner

to avoid talcing the risk Intro
a qophinationRfr severs Q@él‘tfé@‘ suitielsasSinpleser mehnpld b&dedef Blemucleic acid

d/
e TR AT W —

invlentignreat conwdih bt legst 0X€ b@abld hiafegMbodi NENt can be
achi eved u3|ng any suitable nmethod of first
est %F?@Fﬂgwt@ (¢ BrepIvy gn\teé’ﬂm,sthfephrem 'I@emuadydmlkgd tefdrii® linking a
h el Avent e the cells
nuc%lgi'é: g&lcé grixlofeen tt%oglg oér)]( Ifbtslm Erag Fe%ﬁp Q? Be 2 transcrlptlon control
sequenendridiamd trdilatioinl dontrel g@lﬁmmgi in @649 RAPE ShQENule can be

For in one aspect of the invention
eXPéeS&S@t%( ?fhﬁl%néfﬁawgp Hese ttapyipaedh iransdyead, transfdoiesl, conjugated or
corBBeDL ) 108 e CIRARRRaBESLRIERLlb P BT EE, g conrl

reconbi nases are use
initjgtioah ebmeatum toméemmoatgmne&tramscﬁpﬁ(blﬁe@aﬂtcuﬁiﬁiw R riaf fﬁmscmp’uon

s of such reconbji nases are the Cr
coﬂtIQ)l ts%._clﬁ%h es ca6 Oﬁ%\ co%lé@ngﬁrgﬂ%pm@ﬁ@% spigh @:hpromq-ter enhancer,
opeﬁitbﬁfah& re%ﬂé@sof QeQERss. OBuRHRIS ! st g)%ug 1%§ 3%5? %gg’g include any

for one of the reconbinases is | ntroduce
transgkipliRg poiytrod éﬁ%@%t@t saic Hundtiat ih leelyost lcalh k)rtdi’I@Iﬁmh@ finto which the

he, on as well as the reporter
rec%gﬁ%%&[e noaecﬁl}?y‘igol? rﬁd‘ths"?lds caseS t he celpl s

ar eAccurdibgtte dhé pro¥eti idveRhatly Rnawhatred@ 19%‘5&9‘[0 refer to any
H'V or other retroviral Tat prote

4% ‘gt ein (i ‘%r :

methad by Pt @) CXqgtneuy auepdsi avichtmeatei(ice. hasrebmabnnant nucleic acid
RES I sh 0 R e.tq, passive

et g)r Q@‘E te Hﬁéﬁéj ﬁgé?" gll1 ogggstfliné %@Bﬁ‘a*ﬁ‘ﬁg‘?ﬁ ' SPele% type of

tranﬁ@@bﬁnblm‘ahnch gendticgaatenialds DhisferddRomBREROERe & aRAE, such as by a

Vnug&uclelc ‘acj d noleculg) eXC|S|onare known to those ?

FBr & TUPRLUS) OF adrapsduning) bacierinphpehe The ﬁﬂl‘me'dr&lnefo’rlhetlon" can be
use i 1@8RAANJeAVIS AR The %ﬁ"ﬂ%ﬁfe@?&{‘%ﬁ%}] ?uc% fe 01%/ ﬁlgﬁ(i %cbrefer to the

enbodi nent of the invention n ano
intredystipm w8 murleis, adid mpieuled dntonaidiehialngls Oﬁlcﬁfasadé@teﬁh%d yeast. In

f..introgduci stem.cel |l s that harbor
micl PR S B B0l f Pobiorbrenty wmmbenusmhenge due to
the aRgdiSitiodt BElex3HndBs Snu(cfmcg acid¥ Bﬁ)‘vhﬁ' HE&?{@%%%FIPO Andsis essentially

transfectlngt e stemcells wt e Cco
SYNQUyEI1qus il ithea farme Yressteaiors " f Bloweher, fin @ihindlceieNgaformation has

rotei i nvention is perforned
acquf38 £ RconBNABhAN Baf b £18h o, AiiePhEr e romah heaperiss of cell in

allom1the proteins access to the inside of the cel
wi t hout having to introduce 4kransgenes into the cel
For exanpl e, reconbi nant constructs that encode
t at - prot ooncogene or tat-antiapoptosis genes (e.qg.,
Tat- MIC-ER or Tat-Bcl-2) nay be used to conditionally
|nnDrtaI|ze sten1ce||s In this enmbodi mrent of the

1T .

O»-‘
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invention is performed by introducing proteins (e.g.,

MYC and Bcl-2) into a cell using aptaner technol ogy.
WG@\Raoa/ers83 ar e short strands of synthetic nucl ePCT/a82006040379

(usually RNA but al so DNA) sel ected from randon zed

conbinatorial nucleic acid libraries by virtue of

their ability to bind to a predeterm ned specific

cultareyafterrthé e bedomentdnberoiig onétanlé.y ThBRfEBEO! dviofd Edhfusion, the term
ned three- di mensi onal structure

it egﬁe%?réblafusst ber PR HntseAtbio: the srrodymisupidaxogenous nucleic
aclstiftoV&fidaP H@lsl LB L BEER1h ”ﬂﬁﬁﬁé Mfoﬂ“ %&7111'%%01% &i Qtlg:?]r}/ to generally

aptanmers can be conjugated wt rotel
enphl@paw@nsteotmmmr twanséuation-of El]]llﬁgill atlisp gncbfrﬁ#kf(&ﬂmﬂdn pgtransduction of
used 0. deliv

T I A I TN O T —

acilﬂrhnfcﬁadﬂelly ‘Panss@tbnt RelBliles ghclai&VMYt t:Pe 661 hﬁmtea Q5, transformation,
exanpl e, when one disrupts proapoptotlc proteln

traé‘é‘é‘&tlﬁpn gb#rgickehebgnlasdment] ndiffitsiaon. aptivea ntmnstpedh nbhthgysonication,

Dav.i dso

lighgPhBUES AL LR Do B PO Rt o

Nat uke uSedtheedimoteferdddeB)s ahO0Rbtaled0 pAoddin eﬁg@b@peﬂtﬂﬁ 1n the present
._absence of foreign oncogene sequences is expected
inyeptiog aclpggs fgltlrlﬁm&th|Pr%téleﬁ@@aﬁeﬁtpr@telrtsh ehlmln duotginsy meany fragment

0

R brh B L A" ST RCHR, S R o st
pretteemoeetdng tohte m%ehbmverrtmns genpmote ((hlchﬁhﬁghwpelypeptlde or peptide)

thdceﬁ bed herei n_i nt 9 humans and/ oy ot her_ ani mals
Fe bech L&yOvedn fioay dfs opatytab wayige 1 (. fg e hag deer subisct to human
mMipllatidty, GRIRANMAIRR, Bt I8t BHABD

t he p#%?oonco ene or the an?l-apopggs S prgéi“'r0 ?ﬁﬂ&hypunﬁai
Protaipsntecombingnibe pfestured pivyeing tmadbiahe dotue proteins, protelns complexed

ch e‘?é 18% g Sﬁg e ?I%'%M Q’%’%}}%ﬁé}ﬁ %@I ﬁrg?ﬁ@i%{dgﬁélgtteéf proteins associated

wiScotheit pffotsins | A€ such/\"Ramed" Wds nofirbiled: lﬂhese)&@rﬁtw Qxlflﬁ’cgly the $rotein has
non-coval ent bond is forned between a CHAR

beﬁ% pift‘ir’(f’@ and refeeably. ot ipeleted | proteim saf. theh Ipsesgmtotre/@mson he produced

fr a eserve nat u
°C arlg%l?l i |Igltgldg§tg)r Ugﬁétgg%}%eyt [ n%f%)%at{r? j?l ﬁl 8@%3§{ ?‘lﬁ’&tlammg of a
paritehlav erotein@Bal-2) bl"huh e Belo2ptoentbs s protéth €8erdRd from" a human Bel-
Ct—%& O}% r% gg transported to the nucleus, while the
2 Rl e s BEk? Rroteinging] udinecahorpolaees erpasfion pf esattlly occurring
BeR2 G566 Rk bSin@dn didho hg:%égg%or E)f% IRG1.8 rr?tggllnt(‘}#@ﬁe}é 530 otherwise

occur |n t he presente or ce 0 ser
PrC?dlﬂd@Cb&nmeﬂlB kobwiddge efittesstrvaturep@t hywyuenss) afd pahapsaté fihction of a

onD ecul ring nter alizatjion. This delivery
naPDCRRAFEE S aetblEte ot et RO 0 | Horena human Bol-2
prdEiaGREEdesAGFOBELN Eto\femtﬂ'i‘ﬁ hEF %&tﬁ%aﬂ? Sinkihar sﬂu&tlﬁ% and function of a

pr esent | nvention can lvere to a cel
natugglly-aeetrring B,Qiﬂdpmte@nﬁbmy‘lmmmﬁzam @ehdthea bilbgically active (i.e., has

: i, ed for roduct.i o a. . .
biolbeh O DG RE oo nt gl S0 BeP2 hueindinve Hoppgosapiens as
deﬁhbedl &€ detail {lREGh g M OAEAIE MM (Btﬁfﬂcgt tdis c8 E’&%&d;t)&rﬁied partially

nprove the clinical deploynment of the method of

Purﬁﬁi‘é% dpgombipat fyatedimodified aéldcﬁb’h‘éﬁetlalplr@iﬂmat |A(®o(d)ng to the present
[ G iy |b|
B R0 Rbnks "R o AR e bR ety ettty
w1thyreg!me1 toatl1eomd1ﬂdaﬁbn§ﬁﬂ@t‘aﬁ@niﬁ‘lﬁﬁ ttfé‘é‘&lﬁfﬂob@cﬁd fb@q@én’de oA protein (or
repy avoid a transform ng event, a drug sensitivity

nuIEF&&d§ﬁ§%%ﬁ?$2kﬂFﬁ?§h@ﬁghette can be introduced into

the viral constructs to be used such that it will be

expressed in every transduced cell and its

differentiated progeny. A druyg sensitivity cassette or

a drug susceptibility cassette is a nucleic acid

sequence encoding a protein thatrenders a cel

suscepti bl e or sensitive to the presence of a

partlcular drug, SO that _upon exposure to the drug,

Y T T
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invention, as well as the use of the stemcells of the
invention in any of the nethods described herein,
wo pe7disey differentiation into a desired cel | PEYP82006/040379
and any nethod of transplantation, cell replacenent,
di sease therapy, genetic engineering, drug discovery,
and Anvesithegéh) ©8 t&in el: . . .
differentiation as dgeggJ rnJl1 Oései%jéhéér)gﬁ%sr?%géog EOLRL, 0T psgfide which
dl%'?fé B & PRI gecyningnprotsin oumebtids (iof., thenpaeoBous or "wild-type”

can, eadi ly be stored, recovered, . )
prdke ‘ﬁggﬁbﬁﬁgﬁﬁ%ﬁ B oty E}Pdﬁ%ﬂf”&% tp Siccagunglly ggering protein
orgeptidegrhut ethich omimdaihé eecbsicipothin BAO sMRIdhaKSstafblre of the naturally
Ilneages and .used in assays to test various conpounds
ocpigring dern.t sugthchagges iwchuder it erametdimitegbioe chongee Bsomengr a few (i.e.,
1,and, aekl 6 py, enpodi ment of the | .
ot o T o o STy LR Be SR R Bin i amino acids,

_|nv_ent|on_ relates t'o a ne (
inqliding elfetions (g.| adirbtbiar entrivatatednforglQSTEthe HRSIERSHObptide), insertions

/ el | processes. The nethod generally includes
an?}r%g sz’set‘;‘%“%ﬁ 88?&%&1%33@9@@%” Q%rﬂﬂ@d% adfersy atdmes; and/or minor
deriedthatdosf itdiediRg BEMbt 1iNLAtHP e‘gﬂl)fiﬁio?l %ﬂ&%ﬂg@m}, cf)hko)s(?phoryla‘[ion,

tested, and neasuring a particu resu
ac?}&]@_flPlbull_EYm%ﬁOSda'@FES! fmmf’fu ape?x?dhti@?_ gztﬁﬁﬁatﬁmp fa;illaﬁuiroﬁddition of
Lvity, ce ifferentiation, ce
gl}gp%’%ﬁﬂ%@ﬁﬂ glﬁéﬁlﬁ#. er Bt ﬁ%tﬁf)logltl%_cal(l slé?éfeb%lﬂﬁiv) enhgaced, decreased, or
sulestempiali e sintitar ipfopelteesal £6MGareQTio e £QURY ° - :
h det er m ne, whet her or not 9t I’?e. T est comogﬁgxﬂg%p{%%n or peptide. A
Oeere fAbFRIEe 2B AZQHE of peneteinl dr an Bhiagomist dfadprotin. be
usegohl M VG t any aspect of. cell :
dif fer en‘%%%g% ool gl ¥ Ayl AEh, o e 08 paral pputation. - A
nafgredlyaspercing afleléc edriznt 604 hicléle BcidRAbSIAS BebtBR 104 g that occurs at
es co,[nt1 Cfi W th_ the co\{fr)p,ou,nds, such as by genetic
A @J & £7185 1octs &px 11|18 the seRomedas/the gehe Whidhhergedext such protein,
butchehiek,! dieGd Makial ' {} aYs dn.erder to .. .
i denti ff t hg r a%?é?%{g&%:sg%%%égn%g? e%%ﬁq,p\{ec él?ﬁg%tl‘on or recombination, has
a Sﬂrndﬁlrab@tumtcfgi)en‘awﬂ ﬂeqlllme-: Uﬁﬂd(ijfg Qﬂlﬁaﬂ’tﬁ Fﬁﬂf}%@eﬂpﬁ Bﬁcod? prﬁteins having
I c e r.exanpl e. |Indeed, the technology of 'the
sirRBEAARIS T plbr B Pl sedGlb pcevein vhichdaesmgseing compared
Oné lotass oF laflelf varisiteehd bficddBdhy sealprb@id e Vi fL ic aci
“candi dates and t her apeu%i c carﬁ%lﬂgftr%tgmaﬁ%%s% r a%lfé%]iegtsnuclem acid
sequenges dpe to thy fegeadracy oftthe gemtticscodt. atllélediatagitsaban also comprise
It f I scussed. aboye, such assays can al so .
. egéé”of‘}g ats” ?%gﬁ“t“?rﬁr_\}s(i%? EEgr §he(Bes hregelgtary pentrol regions).
Allelondiriahtsnase vkiknews t¢thobdiBed ilthd Rl Nt ai ni ng the stem
cells of the invention in culture. An exanple of such
an ‘a%%g\repss ademredused ysigeteshhigbed lowwminEkaamifer the production of

N N EEORERTTE L - A —

profeit, odctt moetrusiyntlesis| ot miogAReti SR theBidlei® e {dequence encoding the
devel opnent of cells froma stem

ol ffer% lation ag? ) |
ProleH) PSINGhiOL EXGoRks &1assic B rseombigarty DN itesynigues to effect random or
targereBainithenadity i nmortal i zed stemcells of the present

i nvention and eval uating such cells for genetic and
bi dn®ge catbodiméndy s hombhigee of @ giedr pidesie lcORPBEEYs, 8RMists essentially
of, é}ic%ggtgggi ation under various, conditions and in the

presence dHd B AHt SeBrIeORRLE RhiSe Y rbadets arlahiteastapout 50%, or
at leaktf botit £3%) orl dtNERLLEP B boff @6 2Nt LAt on 0

di scussoedoabove, prior té’t 2518?%5‘@%‘% ﬁsr{gg’%ta? SRSt dbqus,70%; or at
leask plpyt d3%aner @t inasterhony 8knpe peldatiyabbie8 3% clr @fle@ @BSE 90%, or at

' il t.0,0e t ufficient nunbers of
teast b RET SRR ot oKt 2Py 6 Bafrr o4 e derss akput S6% identical,or

experinments. For exanple, in order to identify or
screen for intermediates in23he differentiation of a
particul ar progenitor cell line, a sufficient nunber
of cells nmust be obtained to provide nmeani ngful and
reproduci ble results. Using technol ogi es avail abl e at
the time of the invention, this was not possible.

o oy
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I mmunobl ot, enzyne-Ilinked i munosor bant assay (ELI SA),
radi oi munoassay (RIA), inmunoprecipitation, surface
W@ k@3 owrssy esonance, chem | um nescence, fl uor eSPENUS2006/040379
pol ari zati on, phosphorescence, i nmmunohi stochemi cal
anal ysi s mat ri x-assi sted |aser desorption/ionization
i me-of -fljght (MALDI-TOF) mass spectronetry,
atﬁr?arérf BRIt 8&6% idgntiqel, 9 G lgagh/abont 8$%sdcmy:al for ableeste®0aL99% identical

(oRGhY }S@Jc@ﬁ’t 1ﬁéﬂtity $ A5 éfFél%S%9 ?h]él ég%g?rﬁﬁprﬁmeﬂ@ to the amino

assays based oh a propert
aCbiJlSGCW@thd Dﬁrtheecbftmncfél\@robelﬂdl Rdond bﬁ@B&im{Hﬂ dt'h@ Qhomolo%ue comprises,

Co%lg%ergct |to with other pr otein partners, cell sign
sHEEHA ?ﬁ Ole Q5 yAPBSIglE 1 9f wa%lyamﬁlﬁda(s@(ﬁeemmn tbat is less than 100%

idericubli&s it Hosit 99% Qﬁéﬁéﬁbln Tess Hhtnde{b%gt iﬁ%ﬁﬁ%@{}: 555 Man about 97%

the term "test conpoun Ive |

1d@5w§]® pes" thep abput Qﬁ?/waimﬂmlj éﬁs@rthamaﬁpﬁtluﬂﬂ% iRhEES3, b so on, in
vVin no I _previous
m‘%%gg%g g)glslaﬁat IP%g@’Ia%taEP'ﬂlt PS@‘?I{Q{?’“]I [y @ep%,tma]@g ggurting amino acid

sequencestthe Aferet€dprotdie term “identify" with regard to
nmet hods t%ﬁl dentify conpounds is intended to include
al | Atsolllﬁﬁ 60, unfess athetwike spssiftedd, vdferehceat® eﬁpﬁ@éﬁt@ﬂ) ddentity refers

I f
to afevuBiten bF HoRbIBYIREE is Sefiringl SEihelihoa iaf 20 Basic BLAST
homobrgy reeaichwsinig sty Poredming ke éeardhBE 2Rl Sﬁgﬁﬁ%r A0Geic dac1d searches

wift TR et IEaReler WhaiRinEegiern olaudesdindirea Ak complexity
g@(ﬁﬁﬂﬁ}lﬂéﬁuﬁ WG&AcABe P | 9%1;11?5% I\g%crd% ?;,j_{ ngﬁ.ﬁ%ahgll’ A.A., Zhang, J.,

l'ibraries, and produc

ZhangyZar Maer, Gﬁnﬁ@uqﬂmm?JﬁUQQZ}ﬁe%aﬁﬁﬂtB{(AS@ éht‘él' P‘?IhBLAST a new
na uc net nods are nown 0 ose

ge‘{e?*“’% F E’fﬂ*é?fhé{s DRSS, S6TER TP ERABISVe Nusleitiohcid$ Res. 25:3389- 3402,

mcbi‘pbmedi IheRAYS 'Wnﬁferéﬁginn ﬁ§ Segfﬁe de%}ogogfﬁ@ 2 ﬁ{ggment (using the

npl e, variousneth
paralgquQ%dqurlgqi blowi (&Etand/sr GEI-BLIAST twhithr tAp&tiinkderd default parameters

® ogﬁlggl%gﬁg%c%‘e?%g& Fi:[%sgl{] gﬁsr relgtﬁgéhia rgi\"ggln(té Ié{g)ﬂrt]lg%[ffelences in the standard

parandbmcﬂunwé@gBLAS'ﬂT@f @Bast B,

e Straroares ow oy iy s AP BRI A0 sl spencs i
© FREPERiKEd, s rl@y@,geqqg@ﬁpant.h@@ﬂgy ueing . the BIaAFTAI pidp@am, whereas a
AR d d|t|onsu er which a

oINS 19Kk o2 B 1 SOROLIONS WPEr MLED

sequemge praygen identifietht Isénbndsse@éﬁ%ﬁldthte @o}ﬁﬁlaﬁ:ﬁ&t %ta%qltf’&lt pSI BLAST
ng,

-] ut at |tve %ggul atory conpound, such
P ﬁys SLitaye Qﬂsy-m-gseoyeragg aj acoredile'| S@m@h Whlchhs aaensrcwe way to

loolt i E&ﬁeﬁé@h&ﬁ@lo@ﬁesanzﬁé ?&éréﬁlle%ﬁ et Bré%sn g%gsd glﬁr%l“ database

cell can be cultured
searghi Ehe (H-HAST Ipysgnm ass fhe i@fRhdAbedrdm ah'j}es@ﬁlﬁ%ﬁﬁ Ctignments
retuﬁ%ﬂ tﬁ%gnsr%r e, of a.putative regul atory_ conpound.
SOPHRSERPOTHQRSFRSCHIF 08FF 1Aty Gpllacﬁseth@ que:rgtsyquence for
the néxt GoMidbMNERSbabd) Sdabtdh
ulture fl asksa t est %b};@é&f&%?t&s t?"b‘é%%d é’gh téaﬁ@ercent identity
can E%{i?ﬁpr%msql B¥ using prypigef theseqmogramd. out at a

and carbon di.oxi de content appro rlate
ri [{12‘5 Isea’émé’ﬁs & %F‘fgfbedc%rﬂﬂet%neﬂ@r aﬁlégalf T 2 sequence as
desombedh fin Taimem&kaﬂdl Ma8lddn) €19905,, "Eag QP@@PJ—:I&H.L) anl ¥.op ofégorl Comparing

tcondl tions for cult ur| ng conditi onal [ mmr
protep and nurlegtids sqanengsp's JeHES Mmealnaldmzam ws;zso hﬁ&brpcﬁrated herein

by rgﬁieﬁbé iPlts @M‘iﬁtﬁ%%)e BEA’IY 8%%'81'1%@3@11%3&?%& eq\m b]?@stp or blastn

putative reguldtory conp
using &iceBLAST 2 elporithnt bkeperforhes Ga F &fsistgsqesrea&ﬂmg@ W38 2.0) between

contacted, the concentration of putative regulatory

conpound(s) adm ni stered to2d cell, the incubation

time of the putative regulatory conmpound with the

cell, and the concentration of conmpound adm ni stered

to a cell. Determ nation of effective protocols can be

acconpllshed by those skllled |n t he art based on
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tool s provide a novel platformfor studying the

bi ol ogy and exporting new t herapeutic avenues for AWM
war@7/0¢1583 ed di seases. Furthernore, the introdeCt/Us006640379

ctlt-HSC cell lines into mce that are treated with

4-OHT will provide a good built-in positive control
th QWvot feghicHe¥s atlbRindi fol daNRIodal: econd

cell | |.nes t hat a\rglose after t%éo%eéf%%q Cdﬁ!’f% @lﬁlsemons) in the
regulting glippmenty oFempumbsss dfeclasohéreiny radBLAISGInQ deli@ence alignment is

pebfEnR Bind I B ol Bt Rias S iSene 1 wenti on
r el dice bilastid, heing 9BIDSURR25haRKCel | s generated by the

met eyl fdhgatph egent i nvention, as well as ce! s

di ff%@myf@tneigmgfcgm Qhose stem cel | s, in a variety of
t her@gpg, ab“( ted get hods. These met hods

gen 61;'je}t léﬁa ni ng a popul ati on,
cul gj? e—orrokj %983.{ ‘é%rﬂasfzie)ﬂ )r#%fi‘t(ﬁlll)l zed stem
ceI ﬁ oduced thod of the present invention,
[fﬁore SIE® éltq 6@ﬁ%PéYIXM| ch such cells are
con @g@ﬁrﬁﬁﬁepapngau(l)@nmltwsen using the cells
in &aP ﬁe@féﬂ? {(PQ eppent GbHI worlsizeXpfiipdrgon) he cel I's can
be adm ni stered directly to an individual in need of

theAC%éllde t e cells, can.be differentiated into a
desi & o {4 BTSSRty oy PiRfionn gt iselatesd protsint nclding aabiologically

actu\rwmrmdu@e orHth@Qﬂt HeRIOE, 1R 'aneagt%)ﬁlg cﬁbﬂéﬁltengtéﬁt ?efr blgl:g)glcal activity of

emoval of the conditions under
a“i%bﬂleam d-dype, o enagushl natise) pmtcgenelnl gaiekal Em;dbﬂ‘ol@%all Rctivity or

|
blox%é\llc'é aEf?mﬁe)(igJ glfo?en? r lltsﬁg %ﬁg@wﬁgg&) nc}e %1 pe@fgprmed by the protein
thabiswiscritredern tthe ﬂ'dﬂﬁfranﬁ‘ bbcﬁlrﬁﬁg‘fdrﬂledf tﬁ@%@?ég?é A ﬁﬁa&sru?&l 52 ob%erved in vivo

i ndi vj dual s stemcells or first renti a

(i.e,i 1 ghe paturg]physiglogieal enviigamgat of dhebratein)t be zﬁtﬁm) (i.e., under
1ab61%1|tdr§ cohditif géﬂ%ﬂg aatc’é&l%@%ﬁls{ng%% {oﬁuéo%w% result Inre? crigcrease in

he i ndividu
proésom dixpressiah | gr & dvoretsd iiZ &He aea oMot opﬁ)’fb%l "B8E Bferred to as
inventi.o These cells can be expanded

1nactét§(\{a 1ﬂg|(%(érp91e es(?ropaégal Qyvn-regpigsien, @Flumdy@qmpa,s@r demidased action or
actigfigl dftheprdt&ih! | St gn %o%%ﬂgﬁsd a%geftiie% ogﬁgtlle%éig}lseg{at result in an

._and/or used repeate Iy as requrre
INCReRAgFOMi nFelein expressiobtoaian Sndrbase $4 €0 @81t oP¥heAGBRES IcRY ba referred to
d .source of conditionally immortalized

st or
a%ﬁrg}rﬁcggﬁl? OVF IFPS%‘S{CF}%“ i JGHY P U SRhAnGeRRNt; wrdgeadition or jareased action
ofaaﬁotehﬁr enbodi nent, the stemcells are obtained froma
g of human stemcell |inesthat were previously
M@'ge 8f Geeditiannd Inmiovnlivdiorof heslhgaitioncant per cent age of
th accordin t he curret criteria used
to T Hontr AT ER G Pishe: ivenfiobrigkismo e memethodng produce

conmbnabammmameddﬁm Q8 @AY, afl pRAARL® d
mato oi eti c progeni tor p %lrg oﬁ’@é\fﬁﬂ} %%Fn cells. The

metﬁ(gcf ?@pﬁ{i doelp ?ﬁ they ollgvieg steps: tﬂ«’ll)fdbemmrl]lglaatexpahﬁleﬁ plEpillatlon of adult
tene t aj ne m t per.i pher a

ste e 1§’ '(()l?) #gfrlgfm UIEIS&%S&E%V} ﬁ% With 4, yeptqy comprising a
protbeleq@gemﬂjﬂmta granootets]] sueivahehd pfdlrfﬁ'%n LohedrB38 the Pjotooncogene is

ircul ation. Other sources of stemce
regufiisl 8 gg“@ﬁl& éiﬁ’fltr?f%a‘%lﬂoé@ ransfeqting (transdveing) tthe Brean cells with a
vect6€lenSodih aCllbk(Stanegna@ Ehg)néﬁ’)tsfshgf E)R“l% 2|a%§ @ '&%‘gndmg the

previousTy ferei n an I"ons
tranyfegted toglls Zat the nprcmcdnmfrermvr&ﬂnaiont b€ sREPIERT gr%z@l factors under

dditio rior to admnlstratlon of "t he
con&lcﬁé wa@reg d(}j &Pﬂ‘ff&genet o agtie s g me rmbpalitnent| dheedrector is an
to excise the genes or- constructs that are responsible
for the conditional inmortald5zation (i.e., the
pr ot ooncogene and/or the anti-apoptosis encodi ng
gene), or if the cells are maintai ned through the use
of soluble fusion proteins in the culture nedium as
descrl bed above for the Tat fu3| ons, these sol ubl e

.
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adm ni stration, transdermal delivery, intratrachea
adm ni stration, subcutaneousadm nistrati on,

WO pdora&rsed cul ar admi ni stration, intraventri cul B€T/US2006/040379
adm ni stration, intraspinal, pulnonary adm nistration
inpregnation of a catheter, and direct injection into

such as cannul ation of the liver, for

tissue .
1n%g1éﬁt},5\g e)'ec OFhe C@gp Isoduead by thisriméthod rcenl bei tlltgad," &:§fafided, stored,
a ept abl.e exc Carriers
re8FveRlE ﬁ5@310iﬁ%érgtgéult1¥ n‘rf‘egﬁof s sediin Eesggtgfé qiglsﬁ%ﬂ'qry methodsf genetically

ariﬂtygbca oun
mgpipate emdu@dcdﬂpaﬁftéﬂeﬂﬂihté NbyheetbeRbLednd N
ncl ude, bu%, are no? qhé %ﬁ(? ?&% "whereby the

b
pr (ﬁgf)n%gﬁli?%l%%rg{t{’q? rgtslqi/@auqegp@ ageothgy mﬁtbaﬂld@meed herein or apparent to one
of bkltlldﬁ i bven HIPHRAbSure.! St%gigo:j%ﬁ% &C}Itc:ali be Eagrtfgtg%élﬁg ggy grder.

gl ycol s. As used herein,
exC Aﬁcgrﬂmg tof the gretsentanyermub,sﬂha PRsE Ud:drﬂhicﬁlaﬁﬁ 'immortahzed" refers to
prese

[ls oduce y the nethod of
celilila¥ 3fd H&?Sﬁghzgd (trggbl @p3 \Pif vedefinite grpwif wnthed: dlfferentlatlon in a

I nventi o

cytohmerdeperdehtfaklh
o mai, nt apnl ng a Clgll1 a‘gﬁlﬁiﬁlgﬁlfta?mﬁg ?}?1&11 ﬁﬁﬁ% d?P'Q n@a]?to(dﬁt%erentlate into
numpber.oif qifferont kin¢agegjender ItlEsap@ernaﬁe d¢omditionk)ig d&@dé%mb]&ehﬁanner such

S

I uncti o iin a_manner that i
thif e C%H%l% 1&1%{’ lge‘f‘ﬁr&fe{}?m 1C EBF%}dﬁgortsOartdw@hmtbs emdmons are

benefi ci al
remmémrlahange&ir(oefoﬁe@ tcbi@ G deds. 1t
sui t abl e dose 1par amgt}er@é gﬁ% &}quto%géel immortalized and

magg’%qutlai%{qt% chﬁ"h%ﬁu WEQSUI Thﬂ phrake "comdiiowdllydmns@falized" can be used
d
1ntd?irblmgéalﬂ’ff Wit gle! 5 ers1 ng?%aéﬁg@. t gbg{(qq)épe rle,t 1%ferr1ng to the

rovide a tranS| .
melgdi eithe Bifsent |1m&nd01§etlﬁapﬂaﬁaic§r 8f GRE r@ﬁﬂ&’tnﬁl‘érﬁo%%%cogene that

thod rd.in the art for a parti
P mglg)lrt] HrvéY %&Pé Bﬁg@ eratipre prusRs the @SHS foctetadtean fnmmortalized phenotype

whﬁxﬂlﬁrslt@m c@@ﬁﬁ%lﬁbé&?ﬁﬁdd%? Ol diSSVnYA al gbe %thIOggpg%;lg (teoc %)g activated

(i.e., toxici progr essi on o

(e.gy; t'g@gggen Ar gmagalmlslethsreng lire tibosse @ff MyenERe! Is oﬂ'fer GRS the cells
resent

¢ ding to th
grofl! {de %ﬁﬁhh %Bgeg‘ ra%ﬁyr 1ert rﬁlglttrplrg,g grgg Bll"éagg)@lrgmngyf @5|ad| unglifferentiated state

i'nvention is
undbleﬂueﬁa speaificruonBRion®f Wil B t
stered one or mor et ?Str?tcebs? ﬁgf\?@bg gﬂa ren}oXB? - th tamoxifen is

remBE0] Gith wepece NG BB, e fsbern adlisianghe 1098€ HmekAMd and can
diff&e r resent vention_ is from about
1 .hﬁieilgpfghggoan %ge eidgvmbrﬂFrdﬁﬂaﬁﬁﬁt QIVEORMEDS (e.g., the

apptopriafie@ambmafion oi%mﬂfa&drgrﬁ about 0.5 x 106 to about
10 stem cel r individual per adm nistration,

5. e
?ﬁ&?{%‘%"@s tor %Iﬁmaﬁﬁﬂfrf 3s yserD hewsimbelirs Go Ghx td6n bei wds generally
0.5 10 d
und@esd BUR & CF6Y é}@ﬂi{PlMeng 258 Bﬁﬂatcﬁéss SRR e)%ce,.afpagens et are

about 5x 10 1s e
capablc r@rrémlémgf aﬂ.cﬂ)Zreﬂe\bvin% tidn@dRBres Oforl QMY 015@ 2 \ﬁ%dhlunlg}?emahzed
n

e of. skill in the art depen
(undltff?é}mba#ecgt Gan, givegisedp (differantintstintg) gp,dcliahlzed badl types (i.e., they are
progaﬁimrrdrsptr&jh%r cé‘l‘l’sdfo"f‘l 5\%]\- g@gﬁgﬁ o O sPecwglr?gg 8?1? %CF)P "Long-term",

admi ni strati on. Vi ous
when e in qoﬁa@CtltOheWrthrdtmn ellsdofes wdfenhistis’ 68 stagh 2B1ls to rencw

end on the extent of thé condition
thenB8v Ry bR AP AN T bR S intsBeitlieen cearme clenlongaeriods e, many

ase

monthe, dubk ab BEREIShonthAUS yeird De S8
di L{or esent. i nvention t hat yg s)uéli‘?jamhtelgr?ﬁrr% pe&focptgg%gfstem cell. As
1scysied) heaeia, Bhgs lm%ehara@qnmucedftvanbmamgaem ¥R cells from different

h tected f
il 95588, S8 SHL L RS BRC 8 LSS o e

For egpmples equrine dLEISOgcdntte idemil
and/ or reducing the severlfﬁqgfﬁ?ﬁﬁE%?é%ggﬁgq&%“mnnglgmhce
Protecting an animal (an in@6vidual, a subject) can
refer to the ability of cells produced according to
the present invention, when adnmi nistered to an ani nal,
to prevent a disease fromoccurring and/or to cure or

to aI I eV| ate di sease synptorrs SI gns or causes. As
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invention to stemcells of the skin will be invaluable
for use in wound healing and treatnent of burn

wo r@vionsss as wel | as plastic reconstructive suPgEUS200€040379

trauma and other patients, as well as elective
surgeries, including, but not limted to, cosnetic

atkef 8hoh ch_gel 1§,can adgdif i onal | enetjcally )

Pmani gul g{ P; oﬁg%rsﬁ:ggl?r ’ i(:ﬁ%ér ’nH]E)% @%%%ﬁ‘%é@egen%@lbsmm_ cells include

stefaf esdls shatneapobmn gbtaindd afyed mﬂdhdﬁ-&ﬁ&iy%nicmgugfor%h%clﬁ, %u;; i typically
a

he . art will understand based on this disclosure
g g%é? ﬁﬁlf‘lg \é\fé Lpep 89§§rtis§‘éﬁ’dmf‘f’1@ﬁh thee raside. oThe teempnédestem cell” may be
used ReYchaF ey Wafh @Y Sor Rl celh popul ations,
i ncl udiﬁ%, but not i ?@é’aﬁ%&@é‘t"g& - BLY RIS 5B 5K girstem cells
Ohtadﬁ‘%ﬂ fromaay embaymhid titses bi svakceepi t hel i um and stem cel |'s
and cardiac tissue, to nane just a

deri f neur a

f ewl}{ﬁﬂg gll%? Idl(r)%e,nt gt th(?i TQYLIQBthy ISt 931{SH§3@) iehepresent invention can
in¢Inde nhy adulprsesth deHs tob&ittai HY& i t an ,
L n?li vidual to have access o e%%g%; ag{'e Iﬁu%%ﬁ}eésenb@dlment of the
IVERHgR oot sCele can deslpde embiryoeld stemi delller eSteinadedld useful in the present

. 1 .t h t the Jif f th
m‘fe%g:‘:’%,fl%e?ﬁléﬂ%g %?F lel%lt(r?g F(?,gq%g%t@p%t}g&t% %P]Illse n%:@@g@ﬁmal stem cells
(ingkdingg buanothmittd teduag tnedsrdhyanl BRA cAlfs, %P@% gg%w Stromal cells),

rotocol s, during the lifetinme of the indi

ne‘grﬁg Ny ?ﬂiléyelﬂgle%éleﬁfé@ ¢edls dincluding, Hurt evefimiteleto, lung epithelial stem

119) Biegk e g ne defi ¢i, enc) L
O ey S PRE B WP 2611 abd 5%ihal pithetil stem
celisgrigtestinad stlelgmfsmaeﬁiaé 088 Br BRI LEIRIUGR rehMols (including,

S. ni pul ati ng aut ol ogous stem cells

bul P eied B siiepalieaet pelfend Flkcutenakmaetis (b follicle stem cells),
sketeraldhiscly ¥ Yell STOBE bR hdt d using the

et hod of the. pres eﬁl?h%tﬁ e%c?]?%ﬁ ségﬁgqut ae‘@bvg? FlEmCsHs.

t heAeBatopaieHe sistuedls give tsetthelli afdheiygeabs BlosdMOMRcluding but not
applications of the

ined., Addi ti gnal
hm‘éf??é"éﬁfd RO LR P a0, Blemnbabhe. Tlimpaenios aes! killer cells,
neutwphidp dbgophils) @obsiAppils, HBad c r COPD,

| PF errpgyl/)sema,o 1asltbl}ﬁma an_dcﬁbiﬁhlﬁﬁrg?ﬁ?%s’aaglgﬁl%tglg{,s' such

cel Mescushymalsiem salls tincludisabont vadovessatal dalds) @evd tike to a variety

of che t; el.p in, gutoi ne diseases after '
| et ha ésir’rlrnggilagg]oh&( él.()tgafm]%@g}‘gd Wretcels (Ratyocyies).t kartilage cells

(Chmrh@(ﬂe_s@,ffat bellspadipetyted) NURBIdeNE), andedths lﬁﬁ&dg‘f%nective tissue cells
suchR§$ r di ngfﬁ,ﬁtlffg) the nethod of the invention and-

con%é’?f’lni O8omprising the cells can be adninistered

t 0 M&HalagbiBlellsi i | e f the. Vertebrate

cl ass, Nammala, F#}lgfdﬁé}?réoy\fmggﬁgd{s ﬁllr?ﬁ fnﬂiqro"ﬁh types: nerve cells

(negpRsEndsvo exdgmics of howastronkl callg adREmEss &d@gggderﬁmytes_
pr eé oL ci Earrmﬂ 1z g tf.e.at I.S a human. Various aspects
of the ISa.» SEEnEells D g Hiyng of vatipusdispuss giverisedo scdialaiell types that
form thetdp@hélalnh @MifidedExanpl es and the attached figures.

However, the present invention is not limted to these
Eﬁﬁb’l é@n};amzﬂsi :;qoluisum dlhd barsl ddyet Img th@‘e_pigtbﬁﬂit@ hanaxgmgg @%se of hair
folliEpea omi ng exanp] e descri bes the
}(: 1o{e\%e gpl?er%g glf téa)\mr%gﬁdsn%%etnée %@?@Wsi Yivish gaigfagesto the surface of
the slomgad domm hepaapei BYd:C asd &9 ©8 3 BT
ci dation of  the rr%lrecul ar bas%ugarc%*éntl E@%S%Ta‘&aglyﬁéﬁ? fo both the

. El
hair E‘h‘ﬂﬂlgﬁ’ﬁ e spidermisn &b sdences ofariitsténaselbeeill be known to those of

skillGRWR! d.cat ed historically by the |ow frequency of
rel evant cell popul ations, which prevents bi ochem ca
an&mpsymioftemicghiabimgvearise SuMNssiaamd BEPRHESodd N
fact, this has been a mpjor limting factor 1 n al’l
studi es of hematopoiesis. In addition, thelimted
availability of LT-HSCs has al so been a major obstacle
in the treatnment of many typgs of cancer as well as
several Kkinds of imune deficiencies in humans. In an
effort to overcone this limtation, the present
i nventors devel oped a nethod to produce conditionally
transforned cell lines representing early

-, L 1

T L T .
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devel oped tunors. The tunors were harvested from bone
marrow, spleen and | ynph nodes and cultured in vitro
wowd/osmedxi f en, but wi thout added cytoki nes. H¢EES2006/040379
cells grew for about 10 days, but then growth stopped
and the ceIIs eventual |y died, the inventors suspected
thatM{eﬁa were differentiating and consi dered
t hat ogs ARRG Suele slmdendls tapd peaiding isitink il e conditions, such
Referri,ng to Fig
asCYlihid B&lgurt Of sdhiowiin cﬁftulter}ﬁecﬁulﬁe%re Koowpi lﬁg}etagf Ilge cells are initially

1, the curves represent the

exprided i eine (or amtvétto,oby aomtactiilyl wat idaRecobt MEGHEMNGL ANt 2 suit able
succunbed to | eukem as

m ce uni form
re%nr fh\éf%xepa Qe/se chessugh, c@%ls e dsshe s@)pqua@‘elntchbure For example, in
the yaseldf ﬂﬁnﬁﬁ@@ﬂ:@@ @ﬁenp eald HRS &do gﬂlcﬁlﬁgu \l}lréala\!lb\éﬁrela]:?g with an agent that

function, it does not séemto be InNvo

engighcs fos hemstonpiaticd stefe peltst alai IeﬁCbu-‘ram adugh oMienyol fnlohferate without
| een and

h
dlﬁ‘é}@ntﬁtﬁ)ﬁ é’fﬁflgf s%%&g&@g Q iﬁrjggvgypﬁ agexpangigh plip desired stem

node ce
cekl\ntme widnteexiifoern RHoR SFsRIM ﬁﬁh& r 0
e i BtHoR JTISRIN fHGhe 81? %\éﬁé%%ti%l{yhﬁnf 1e eirgtrly, adult stem
e dsqlated frgmg ’9@5@@ seyred padithey empaatded OFegrich) ix virro by exposure to

a feehBler ARG t Ok t dot Iots rep resent the flow
tometgrélgc dé)ir: & FaPle h‘le}%? $ po?ll‘FdlcsFta@ getlscp method for

pr gingen exhardad t:&ltllnetdf @&ul@helhblt@pbi@gé; pﬁf_ﬁtﬁﬁﬁorg B 8&cH8%Sin Van Parijs

and

et 4(1:1 r,l(?gélﬂlt, girngzgpw@ 16& g61§\7‘7p}1 Q@]lq arg; ojaéalpﬁsﬁpmanﬂmdlwdual by any suitable
megHodrtgt @!St'ainYng( asg@ s gﬂ]@ FoWPaPARHLRY d q}.@mgg@g jnot g];mt@-,ﬁo collection

fé&% iles. hi st ograns represe
regsey Cplhec@an lf ecotiilp dipid @ig dloodihedlck b SPIuibﬂ%Sl cord blood,
t1ss%£ luﬁ‘éhegﬁé ] retroviral 1 transduction in vitro wt

g uFIﬁiéﬁs HoRoHsludingrartigyanys butmotdimdit@tio, ﬁny biopsies of

rovreru

skuh nn’&lstlme(} 2628a, sPHaV tHQ, ﬁ%?n §s%la| s%a%ﬁ.‘}e Et% @@rﬁa gdple% feeg including

I Lln%§?§ mar ker negati ve. ter a
AV é‘ﬁﬁhmﬁ@lo@iﬁ'bvﬁmﬁ deafdpraspirated ef )théf%né |rﬂﬁ’§ovweﬁlﬁmot10 fluid,
plaée'h@az (j d.ater study. After propagation, these cel

retain (5) expr ession of EGFP and were hom)geneousl y

posTmt om&rrﬁbmﬂnﬁ@ﬂ cefﬂ@ dlsé!fﬁg ﬁlt_l_ﬂhhg Q%{]&EIOISQ%? glrsg L‘t})% %b?a ined from fresh, or

Fig.
cry%Fﬁgé‘?e%thgpe@g §P’i§1nb g@:{ \Apmtqumtug mmgmﬁeﬂmpu%&@n@ﬂ%t 3geBe derived
frorHthgﬁrréifféd Jt géﬁﬁ%éfﬁ rér'oﬁ%rsg%ﬁﬁgs q(:zzg\;n;g ]gqm@atopmetlc stem

c-k in youn
cell ﬁ&&éﬁwb&mudnhnn$h riphwial b
fact?J géndﬁg[ Flm t uregIﬁ pﬁrmntlﬁga \?gﬂbﬁnmy%ﬁ@{ﬁ? ﬁg%géﬁl?%tlmulatmg

es feaje tpqt'ieﬁfén‘ﬁh(bé*ﬁﬁ? Seemitduced e me bilival t)hzﬁdt—HSCs to the

periphetall distulatipg | nventors di scovered that these |ines can

be recovered easily after freezing and retained their

or iQficAan %hmﬁ’@d yppulatiorpof ttamtdells ist digsiBed @hdde! dvAfsH1A fp‘%owded or

p

prod PRI B BPRECET < gs%&l%ahgkﬂﬁg%hiﬂé’e}%nf simulancouly

Wlthrsnc((rt] Pa @Rﬁyﬁr.;on:fpns\lll\%»'aﬂ ﬁﬁﬁ@or@o é’grﬁ ikt zdr&éote% REIL g\étVleQl anda]l)]rghferatlon
whexgin ,péq;;ooxgcp gefeig @@ulat@blc (ﬁinducﬁlbl’e WﬁtroSthlB %?Q% 'Gaf‘\aecgor encoding
u

+ el gaehngel sl BTy R0LGH B sLEm calle, ety g
deﬁmbdrheveeni a hmesecpiraBAtaRg tlﬁﬁatﬁ‘l@t?% hﬁ@éiaf’é%\éethe gg%cinlq%/oﬁillcell (e.g, a

" e regoyer 9 our of e 'l nes
re Ogﬁ?l’[‘fﬂ:@r} FHWS Yoetars and lﬁQihCPdSa)ﬂtraasﬁctMﬂ-ﬂe dddeeibed in detail below.

The bFd¥ tunors the results
X @g}@ﬁ%ﬁ%&g GhEE e SEEPFFULRHY, Scenimipietooncogene can
¢ agiiymtedi eaetvathids(t. enclirned bh op d@w

forward and 90 |ight scatter. Théﬁgffz?ﬂ?ﬁ%@d{a e]E‘tper mé‘ntam the

only in the proportionality28f these popul ati ons. The

| arger of these populations in cell size were

uniformy GFP bright and positive for Seal, Endoglin

and ckit but negative for Flt3, B220, CD19 and m gM

CD34 al so appeared to be negative although th| S

T .
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The foll ow ng exanpl e describes the results of
adoptive transfer of LT-HSC |lines into lethally
WO peoadeBRd reci pients. If the HSC | i nes descrP@PUS1006/040379
Exanple 1 are to be appropriate subjects for analysis
of the basis of defective B cell |ynphopoiesis in aged
i Jml [ Iateth efect in vivao.
Stél'}ﬂe@n@e nr% gﬁ%l oﬁ(gl\%édgséﬁtgn to 8 dr B9 ¢ ﬁd@nﬁﬁéﬁlﬁ%ﬁh d@g}red cell type.

Pladmpmn@nesr amsbe rselmﬁtetlTbIBGehgﬁ&B th B0 rdoBildid by an Sultable method,
adi.ated recipients. In initial experinments, V

i
IHFH“SWaIBJBSPé’H?m ay %ﬂé%qnosych/@r hetpresendeor wemeomfga compound or
agéht, En%@u@@?aﬂ%tﬁ& itahd cB&ﬁhBﬁ eRLS V\Béke not le\,‘tn é)g%tggt%oncogenes

With tanoxifen i'’n order to ence
MY&-ER (the |e|§nr@tm mmp@omﬁi‘l{)@mgamdsm&gnaﬁﬁkd:N-l\AERe(the ER-regulated

d d h f G-P
Bl QPTG e 60 sl e of
tamt'_rx@en St isl ibtéhehadahédh GEQD LA 4% B (‘eﬁg@%‘%%g 18 %gl\ﬁgg)onswe to other

,. one nouse received the aged
dllglﬁHZIpa,glngC@lch@@ K02 cafeecdHB 6Nk Dﬁﬁaﬁﬁhﬂﬁn dpepelddienpressed from
h

f d, 30 70% of [ t
VeFtBPan tﬁgec&{t{ﬁ L faegrg?ygc I&Er%’s@ﬁi‘fg g@n?ggbv\,}i’ ?c? nl?lf}ﬁ:‘,rg scegr,l(aetrlo regulates

I'd scatter

expm’sshom Dfl'&ﬁ presing dot( thBMR tisn df Q‘?M%%Eﬁ)t?i%vﬁesreh’?ﬁl tﬁg cﬁl Other similar

macr o

+) a T ( TCR+,
mcld%thlgnq_? tghs(plétfqﬁhqe@l@@ﬂ%f \(J@Flbe appareiﬁh@rthosmaff sBﬂ)lniﬁ the art.
r ecimpee B}ot& g@%el?lusﬁﬁ% ex%]r 'tﬁtelaoggl HI—IBgeUF@r present invention is any

proport i ona
prqtmmﬂogam thyt pmmndtes bﬂl burlvivaeand 9?613‘@219@1?’ e Pﬁ*éféﬁe& Bxfstoonéogenes to

us Cﬁ;ﬂ'—ﬁ i.ngl.e positive T ce

é‘} the mehod eihe IHYe@U%tm P duki abfe;l@ﬁwhrmth@ t@ M@;@n €Dk1, hTERT
(re%@z &aﬁdﬁhﬁgag@%)?rg : eelélg O?%%t ma%%i%m g%é%@%%p@&c L-MYC, Akt
(mmyé |13§Q§Dy In Iaédltlgl.l cohe spitetdle gted tbyisé 66plethodObf the invention or ways

ts, i nvol vi ut.or.econstituti on and adoptive
i ecoﬁsgSB St oo AhiEYE g%Baﬁl@é 1Bk inddhobégnteanety ﬁag’red to use of
dowhsteeaf) alnal Brebrors Shoh R 2rudl! dhnfa gxp L Ofiase 1 (PDK-1);

que endent excl usi on of t| gen-1n ghce
mag)gqlar tHeRpranysire (a TAR )¢ elbks o photghatage ahd tensin homologue

Rty R —
clu&talnegrmrﬁmvm it BDyrand1t9 Ghgls nuiagied %1’[ erﬁ)? abt®¥e forms of

t on. _The inventors have foun t
Staﬁi{lggcg ﬁ]taég, gé/g“]t gﬂ@n(fﬁs@ﬁé{f Foute hyelogenmselsslfarhinyl mad runt-related
of adoptive

| om b marr o
trargggﬁgneia?ﬂé)?g LM;Te orl | na c{ {_&eégia ?WZ@mFHgR elg¥en BiRgiRRY leukemia),
Hom'gg@smwawddnnhs shthe isteiphiin3Y(ICB) trédepita W&ﬁ% B0 Mer cytokine

tem cel | t oki nes plus tanoxife
recerpg‘gc‘fsfr PifpETak Bl dagtpis resepton &EﬁgR&wﬁg a}attblet-derwed growth

factex héd&piort(l?DGPR)? 'e&?e Saglr'\? g;aé’ Rfnt n@‘laﬁgﬁfxb?a? ?@@1 frqptenin, sonic

fol | ow n(f exanmpl e
hedgehegr(slh-1 2nd gll mmmahan@rmsmnﬁaobrﬁw:ﬁmqw%mma@ férms). Also,

i for generatin
the{g é(ﬂt:uir“%ﬁlg%)ﬁ )}10?1114% é{;} chggort 1,19,1‘(}@@;%@ eydlin| kmég inhibitors by
shRis cintlodihgp bey hOuUEmit e € b NV
abl e lt 0 cgfr out t hfgt%%r%lébeoﬁﬂr@e ggrfa% 78 H?ﬁn%lem%gdlmem the
pres?ﬂtelllﬁg%t}?ﬁdn‘éﬁ‘é@rt heuse dbcgldallﬁblel lmsndipmes Ioﬁ hﬂi}OdﬂJ@ch Prétbencogenes
du0|n t hei
(c.¢ MOEAIE 801 CRIERPL Lot e Do AR ao S 1eEa b frerige oRbath MYC-

ER pr dCéGllHEéR aoit suicCesyfiully Oprbgudeh 3énBN&HaYly 22RAGka12E 4 ¢ IP?ISC using the
ss is. carried out in a controll éd environnen

et Oﬁ?sﬁ'ﬁﬁmf"?rft@ i ncl udes the treatnment of donor nice
with 5-fluorouracil (5-FU) in order to enrich for HSCs
and i nduce these cells to pragiferate. 5FU enriched
hemat opoi etic stemcells fromthe tibia and fenurs of
mce were collected and then plated in 24 well tissue
culture plates in DMEM nedi a contai ni ng 15% heat
|nact|vated fetal calf serum and IL 3 IL 6 and SCF

o A ~ O~ o~ A~ - — o o

o, I L
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and hTERT; and MFC-ER and ICN-1-ER The data presented

in Figs. 8-11 show the initial characterization of
woreaw/0¢f583 hese cell |ines. They yielded |ines POIps®eE040379

of c-kit+, Sca-1+, CD34-, flk2- cells, which is a

phenotype that is consistent wth the one presented by

norrrgll?1 | oq‘%-term hemat opoi etic stemcells. The data
pr esefit BEFIFH apidgisquence enpedipg hiuped MY 6nistrbgre$dne herein as SEQ ID
NOVYL, aviatK kefcqiraly Si f, i€ jrally encoded reporter
N ugfeg‘ﬁ; I(é P aﬁg a%iia}&/rﬁES’ l,d ggégé\;\%Fﬁe%és%ﬁng@r@@dp NO:2. The
gldl sequencekércodmgah TER TH8 4eprasenidd hereinT I : :
enkg)&gsansg}g% ind Ficgr}s?. 8-1 1 had eerﬁ1 in %ﬁ}nt gfes‘igjorIDSNO'g" which
weeks prior 8 SHEIBES FPhtrenter diseein @ |SEQ dDeNBetn The nucleic acid
sequeped et dipchighhan e i; ' . cul for over,. 35
days .ao dg{gg? Referrilﬁgre?gég%tg&ﬁé’?%?ﬁ%?@ﬁé'lih‘d&& encodes an
IS APh EPBICPER Kepasented horeim asfSEEEID NO:ngs %@Nfli ¥ Béktibh 8FNotch-1, and
m ce that were ’

Ssebt atned - C57/ BL
Pty (1)1\?? %glkr?byg??%g%%ggg’g@o% @9_-’1 fsegystaret ®R Mokl Cell Biol. 2000
Ocu@)@O}7 5@ 5,nincapbiakedObkein by idsk 8nGUlnt 11 Sat 8. Hhe nucleotide and

a daoys.. Shown is theYtphenotype of represen
é %’Snﬁf‘ﬂ%\gﬁt S %ER_Qered&y@Nmfinci?atémlaﬁdlﬁth@fMYlg}-ER protein is
deseHibédii£ S & dt' 419 1.9 I s, tigure shows the .
fpheno.t ypioc corr%adr}‘l’ séggcogff’%cé??s W%%lkéb{il 08U inepipested herein by
relgysaes 1nat entitaty. yHING -ER WaBlefeatddas, thh ates i r; .
secBhdeOM]S @I I ﬁ transduced with differ gnetswgé AT Pahibegpeleic acid
qoncogeﬁg 102 1HiS PRPtRIAS Hepresentadohareinuas (REQ ADWN Or18, which encodes an
aminoldeldr Rqhiétce 3Pl .3,@% iched HSCs were
ret @%iﬂi@l t rﬁfﬁgd&fg& W ﬁgH(E-}I%ITC and pM T-Bcl -2
(to | & prefpmedGutivapdpRosingoneNk BchZ ERTholgh §
proRanelfde ; ibﬁM G | CN. 1.£R and pM TBC’|'- 20. gbl’hgleggf?ess that encode
were nai nt ai niedPYROBREMS s eHult cdnaihtain 18 fsetvival when the
protehéogene tisTinadtivhted GOeet @l -6 1 Ll+3 and SCF. . |
e ofﬂlr%g? géee%tb%ltdl‘%c\l/ & @?eoﬂléé,ené nvention. The

hown i s the phenot yg
nuc%% %a)sewp% snegrding Bol? dipps isli)fepﬁ:é?hﬂeﬁ lh@if‘—b[Sn aé sed IYND:5, which
. nt results of the ow
encd¥8 RIGHS a&ﬁ%%:@iel%ge P{E,SEQXIS} TgQgﬁ?-oﬁCb? betads yapresented herein as SEQ

cytonetri.c ana

D N
St eslsich renomdel ensar 66 ReaN b qhbyde: 49 SEQ@@@@ ):8 .?n-sz%r]; ?al.'lnrti-apoptosis "

r s required to define l'ong-term
gen‘ggsa&e%neg her 0 agpny geitdthel éncedesTh prdteinrthatedah ihhiBR Sreduce, prevent
decre@Rl &l PR/ eSU tions that. retai ned the phenotypes ’
) O{g t? tg%gﬁ(l?%gw‘!fg *’V@H k%PPRt?’SIéIjéM@,C | R promatef(gpkanae increase,
Stunpigite glowocelt usvivdlgerven Shos HlagenRb eSOLYR; £ i
apo;ft@ﬁ?arﬂ son of cell |ines deri vlbed from Hsééghﬁ%qsalﬂlﬁtecfould induce

Osis y%‘)%'[ﬁléls CSSAcHiY! withcapoptpsisyend theegermgianaddiyg such proteins, are

welltknanadi gleohrni $ibnd) - hnations..of qncogenes |
d mai nt ai ned | gdtfééé’%eﬁ%gglgggr%’“? F“ierné’% HH%“FE @ a1y genaygn the Bol-

a
2 falagyéhats‘rddl Blaly dhdthpeBast inethe séteing o doaditi
: doRditibhANs i
Stemv@ej‘lg(lpé\c/ll\ﬁt .hgg%e L ER.and pM TBal - 5 (top _paneE!Igo,%‘i]k‘m"ll of adult
pM G T CN T TaRd FIHOPOfsiC- e sellgnGhessvgepemistkile, Tt are not limited
to, ofitet Ged-EilvivaR Rnit¥<Co Bk -Bel Ot filfid, el s) r
Dad.w gﬁ% RT and rM T-Bcl -2 l?b%ﬁlgfmsgﬁ’h%a Eff.‘irﬁéﬁweﬁcgh Mel-1,
brf hitay sraeitramscipEs Wm?fﬁfﬁgbﬂlln\tﬂl%ﬂ‘teﬂogl%é C%E hich has been
showaab fintS6#k Wi cktail o -3 an -
; Sglg\}mgi slﬁt hef@l% %@of@]& E5ReS B PeloBichlY pyasexnressed irBthe presence of
1e regwatad ) omvopdiles aaf deserid damsBefto GRNG, of culture. .
additthe ﬁgnel 2ol o sent the results opﬁl%%&ﬁn&examples héfein. In
1 lci}t& t_??PGCfaﬁ |§1§i Er(jﬁ@ﬂ @xgrtﬁgfsls ilmiud:efs tidigs ﬁhRNA fmediated gene
knocleoRfrE@s IdaR S n . s_wel | as four
bl 2§rrglra Ee(;zz r e%ﬁlﬁlég 1?%1 g@g i bﬁ’eanlyo(?%qrtla%tﬁf’ s BH3 -l enembers of the
Cl= 1 thag-ak¢ proaphiRdtialdls. FBkm2PUTE, K i.ngs
cont ai ned subpopul ati ons that retai neg ’tc%{éé’paghgfl)?(psés&d’ Bar,
of 1t-HSCs (Sca-1+, c-kit+,30CD34-, flk-2-). Referring
to Fig. 11, this figure shows the phenotypic
conmpari son of cell lines derived from HSCs obtai ned

fromyoung C57/BL6 mce that were retrovirally
transduced with different conbinations of oncogenes

Y ~ o~

.
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bone marrow was harvested and stained with a panel of

specific lineage markers. The devel opnent of mature
wa@7an$sB220 positive/ GFP positive cells can PERUB1096/040379

be observed. Data fromfour representative mce are

presented in this figure. In each group, approximtely

arﬁt)%ﬂfs) tal Gvelll 4648 pggaer ke, IQ@E' 4 .The
Eflgfr 1_?Ig?ng exarrplle %@‘?@?%E S ext (lergfé gr(aﬂdh%l Fatpdian forms),
( Epesmiisy-1) rﬂiﬂr&”ammmah domis, Osad- 10AROShENEIARAR that form
pdgp(;frtg alg)?)rdsg HSCs in vitro. One additional
applic on ot this technology is the ablllty to

expa:ﬂrst lhlmiﬁm abﬂnsﬁqﬁéﬁﬁehi%ﬁ%ﬁ&f’ef Blds€ nm%é{l esglilﬁ)eéinaboyﬁé)r the coding

revlr tro t their conditional
g O e @@g kv it erind 1$mml=yrhxraﬂfble nﬁivlluﬂﬂhg fBiFllilﬁﬁ’st Similarly
th @ﬁﬁ:ﬂd S eXx €S or uman cell s ’
seAhencE 18 BT YRR b e scisnds knewm in the art and is

th a few Cchanges.
Pubh@;lkag@blbh eferably with anphotrophic envel opes in
orderr to ena bl e effl}cll ent transducti on of human cells.
In adgiPie 6 Rt ke srodupes cevdral diffehentalongaéreh, conditionally

1mhio®takiI sabgtamn@éjl a a cord bl ood bank
E] I Q%NI ng all rsuﬁéggé/ gﬁ%%%}é%{ §f} ﬂt& ?rﬁgl?t PYPRtEPhgnd peing different
Compuations |®nQIOtREmOQWGIOandiSaer-aﬁdp@otid“g%H&sOr ﬁlcludlng the followin
conBRGHL | 9l syl |y pogel LS ML oxpre .
#AdBe -EReand) BTERT (rowérod trﬁmcrlptase component

reporter ‘genes £H

of tlsdiuatanrtglomd@aeéﬁ PR IJJE?E N AL IC\RE f@g@ﬂ%ﬁﬁm@gﬁi MYC-ER and

ICIggI{E The inventors have not’iced
s resultl ng fromthe nmurine It-HSC cell |ines |ose
expp[e§§be f ace. mar s, potentially due to
he net hy a%gto‘%ﬂg aﬁ% 8%66 EF&I WERsRegans o the gemyencoding an

antu@qogtqslsrmbteﬂmuﬁddmdhé Rs8itirh {
use§ 1Hefﬁt to see §| m.| ar fpbeshaVI %Pbc?ﬁttl E&hﬂﬁgg?e% g‘ﬁﬁs@e gnfjre gene be

[ HC ERrUCtsedgseribedcherging sinseiany proetiah @fiake lgBne or a nucleic acid
seqlidRB P LANDN KT RieH Sd&A e btgqs jrea fgrrlr%r‘aggﬁlggqng? @%d?usete nmf?‘unctlonal

porfgf rﬂeporft er genes I n suc
@&l [theseqif agea rfundammal fmmolldgel% m@%t gk

gﬁﬁ.{?@g reie The f ol I exanpl e descrr%ggﬁ arlrsc§§(Ji|opb oSk invention.
t q et geéller X clil"?%?larfod e IghleesmzlAtrmrsggrm nissd to transfect stem

cellemx:@rﬁlbeguﬂ\dEﬁgt(%a an am,cond nal |
| rlrqu%rt al i zed HSC cg)lelag}lenﬁ) e[r% %‘lg ® jﬂf% @et‘gﬁﬁl g amn aucleic acid
molecuugs egroding thsdentire gemiS@se edtat ch@h@ QEgibh BN FR eé%‘ﬁ% or portions of the

&n 2 into_ humans and/ or
gent h%ggé@%%pg rﬁésnl(g‘gvﬁsl fuchenusleis seid segitengea encode functional

prot¢iag tietabkl for ednioh . Two different
re o(r)rbinaﬁe%vwll e use in order to all ow control
VhPRROUREDHPT theeresant @Wﬁﬁﬂ)m sheepresehe ehetodPMitIAE] includes

the ng Bt shRNL I es ,.of ch reconbi nases are
the Cre aAé nﬁﬁ Bl-ﬁrﬁg‘égﬁg? n¥Cedirecsd against RNesr envodimigt poapoptotic
p TOt@@ﬂagthhaaseths pouepaRstid MeRbeds Jrahe B@FZ %mﬁ{fl hamely those of the BH3-

s_introduced into
only rt}‘? \}1?1; %2@@ PyersNegs ete. haTha thlsl;uptlbmlok atpReafRfttic gene in the
as the reporter

contdxeaﬂbrr} Lﬁét@@%n&fﬁeh%‘fs %%81%% 16&8@ n atrﬂ%re@gﬁ¢1gntafr@nortallzat1on of

gene
certaInn étema@@b populaticiisa RN ainférfegende TRINAD §
recqnbi nant pr ot ej -rlrz hélglj b%enﬁ%ragsvs i Oligieby double

his
s‘rran%es RS |Ab an am%qiﬁntsastg@s,aqbpg intgrioring RINA YsiRNUgror short hairpin
RNAC(ehRISIA) aﬂdusﬁﬂ% Eihﬁrbito&P sifthb & ﬁ)g}%lg?%?oqlggf Béﬁglggghtrg; Igglg]es In the

. lgenom C Thi s approac
argetaeﬂ esmgn@reomn\aomm agsbeitlei WHB dnnRNA] L dukO4 %HéIR'u?g complex

Cs for dlfferentlatlon

RISGGLAENE 511%51 & 1c}e§ Jo the $IqeRGSF (that @mpogqﬂﬂneﬂthxy tbehe siRNA,

Vitro an
weaned from the hi gh Ievels of proliferative and

survival signals they had bHconme accustomed to during
the conditional transformation process. Second, the
cells can be re-adapted to depend on nornal cytokines
for their honmeostatic functions and differentiation.
Third, the sequential | oss of reporter expressron Wil |

o " . S Y
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normally used in vivo). Once the I1t-HSC cell lines are

generated, the effect of culturing themin the
wee@seanses of doxycycline in vitro will be exanPeBUSINNG/040379

paral l el with MICER harboring cell lines that will be
cultured in the absence of 40HT. The protein |evels of
y western blots and intracellul ar

tored
P/%( q?g@g‘lp?lﬁ%@%é ¢ THNAgHOBNA Bx aaptetdTine heikodllin a vector

hemat opoi eti c

Wbefanilﬁhﬁ l@ﬁﬁ@l’ilﬁé&esdnhhg ? o%%ﬁ%%%(ﬁg)ym})gﬁgﬁg%yn@ﬁ m siRNA-like

| jneages in vitro

melegies et 4qt1qemedus Cosbichond tith airres] @ me\euddAglihd fala
; Wl t sequences
B S b Pl s
Wi t Hhetestdnm edls%éh%'tfh%&ebf&d QFiftehe tvg?t&%tqe ?riplélgtaésthe Prpgooncogene and

end(ﬁ{’fer enti ation of I nto speci
Bl antirapentosis @r@smedslmm adgtseitibleimehd s transfect1 cells, and
opul ation created usin %

paR Cﬁfa'ﬂ@'%%ﬂﬁﬁhgﬁ géelgsé }ﬂc‘f‘fdﬁ%ﬁi’ USINE; Gempinations pﬁte@hnﬁquest OThe present
inventons rhevd: hilscovaedl &hatt hﬁs%@”ﬁarﬁ&ﬁaﬁ@%gm%ﬁg% nl%eéweﬂnn qu genes (or

cor?(’?r { Ed herein were maintalned I1n ne
TLUSts) | tpatg atg, expyepsedp ghat inl&‘Vhotﬂ:suhﬂi—Flin the gebritidan Yocondltlonally
1mmbﬁa1126aeagl S were able to detect in
eltntﬂgfgn{ Q&ls ag 6801‘1 i oL %e 1@5 bave demonstrated

therf{fecons i tut m cée
e
thegpsgrf] 1etgirat )vectGEPbue efﬁei ilg@l%tigla 1ﬁ&1ﬁ@e %%_Q?J ﬁ@ltl%%i[eclﬂ ?o the use of

NKl lort
othgfé P{rgssegou 4 tVﬁ%tprsbiermed Cthq:rpfrom; mdhadrng;eﬁdt swot Tindited to, lentivirus

vedt@s,- pAYoeixR 858+iNG Se f th throi d |ineage.
These fi ndi ngs i ndi ggltlgé toﬁ&fa ? é‘il usy paRiflomagvirus, flavivirus,
}@gﬁégylglsoftogawmg P“xﬂ‘ﬁa‘tll'llss?lI ddeﬁiﬁvﬂ'dll eveh&ge %f‘dlﬁgd a?ndb attenuated

S and that the cel
herié?,lzlf‘\rﬁ% KH% gl} a/llrus r{:agfﬁl{tg%rgge dedificd vath sljecsf"p:emrface expressed
molebwre titas target hResd 36 414 t a
oth ?F@g, fbhe Wil he glpé%?%étgmll%gg asf’%ﬁ %Wl‘)’rﬁ%b?wd SEF or

%rhﬁ Cf épe@g}q grog@echg)r}hgamgamhpﬂmte&b&s @?ﬂaﬁs@ect‘uon of marnmahan
m or erapeuyti c_intervention
ce Ride! Hu J%?é’ £1 *?ch"eg ggeﬁg FFCSHPIPQ?W%OQ %@pa@maét@n emessmn vectors,

enet | C I SOr ers

sucfnaﬂrbsausmgammmem IcBRYlog Bif
i a‘iiuﬁﬁ% BioiEX 7 The foll ovmong%%% 8%%& Sgeghlé technology
et Bh §edsn fﬁl w1r@hge@gimmfersn¢thmﬁomhog PRinharPRERE M Efor hard-to-
transfectden| 1R@Y, duc r i.nhi bit
basedl ? f §Ir ent i %?lf“?flﬁ%e%{ coIS g%m%ﬁ ts ‘?n&rlgmmneathpé 98 elegtroporation,
Aiges theTwe dlotdlletype gpecifia cgaBHaED eni;n
bi ol i cal aagléﬂ?}; @{%ﬁtg{cgf c@f i agd Slutions to

l ecul es or biolo
trans?&akhl}%}flﬂglé Faeromalequles: dectlypimto | heshycleush eS@ddlﬁcﬁlf%ﬂ?ly, suitable

methofls loftgasfe@IoRens WaL8e Qﬁef Pa&eﬁeﬁgy%ﬁto%t{] gtlhglg%]%lg%gmeﬁhods of gene

deli | ar ge nunbers of stemc
eveRetal a8 &n @Wilﬁv‘élntaotrs current ability to conditionally

| is now feasible to
J“?S%E%b s‘ﬁfg %ﬂ% otf“ad’faégectsgl sy csils ox amphieng oime sterc bells and

exogamisdilsibs peotsie!(@i-d ead- 0 hat has
e sugp e GREE ETATAA FERGEL b o
anATLOEk Belp W) An dhe prese. of Quitable tgaswintaelore 0l HERRE the use of

| ung by basic

any SfehbNe hi tration i to r at
d assays Ltf‘ug?l%egé?éﬁgg | I nﬁéid al??dlfiﬁﬂgyoé@cnhudateeem The

com WOncoﬁlsmmble stera cBH%ﬂ@wﬂioﬂa%i/s Jaﬁtm{%?fanap;tiggeﬁ fgciqr)s that allow

J | mmunol

t
transi%gteg?qn g. rt}/%ﬁm %me?ilgio% ?het hgergionrtogcbw, Csug/ﬁfe‘:‘ﬁﬂﬂ profferaE & culture.
Whil @bt dohatIatita bre d&%?%ﬁr%%%gﬁ@ e i ifean) 1}11@;(115101 step of the

pleseétarlqcl)ggztcl)ncent rations
mgihod ghiseitérs¢ancbd Jimphdesebee
either in conplete neolljiy]a ( DVEM ?-i % hea E?Eulﬁ%gc B{pgy%raofgromh
fetal calf serum |X peniciddin/streptonmycin, |X
1-glutam ne and | X non-essential am no aci ds,
suppl enented with I1L-3, IL-6 and SCF) with added 4CHT
in order to maintain the cells in an undifferenti ated
st ate, or in the absence of added 4OHT |n order to

rer a4 —y o
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differentiation of conditionally transfornmed |ong term

HSCs into a wide variety of cell types. Results of
W0 b@3mo47583 eens can then further be tested for PEEUS2006/040379

ability to induce or inhibit HSC differentiation in

fV|vo Variations on this assay format will be apparent

actmrst that erechitatle fdr the ghdigtha

resent j nventi on, Exa?r%hgé}gn%&cﬁwmaﬁ%&%%%nw gnd include

anare ipgaiong ﬁ]éat@g% <pgwi vrreﬂmrh odcocﬁrdiﬂgky ithey vention istiot limited to a

pI&aR: ﬁﬂﬁrl%lt O]p rgiierr"él(ﬁ] co % ggto(r lqcﬁﬂi@&.énteﬂeukmé

| i neage ng pro
(Ik160, e¥ @hd steam t:eld)faoﬂxﬁl (SOF)nesndtieR r}ﬁé‘*ﬁ%ﬁ&& R8mbination of growth factors

i.nt,er nedi t of hemat opoi etic |ineage
ingfides 6?3?’#\'8%:‘ ?%ciqr7%§?hngm§me§nkméb mnslcuflndgmd}rbwﬂnﬁhduyr 2 (IGF-2)
andrﬂﬁibﬁlaitl(;l%qlﬂll ‘Faé’tﬁcl g?@k 18 %rlh{l]tfo :T§1s latter combination was

irradi ated m ce. condr
regenily siesnribed in zhang@matddldh @ess; gﬂmelu@m@@atqs&&[&staﬁ ck®®s change their

d of, t.he invention are transferred into
SUHQ o@%@o‘%}zp T SPHEE| § IO SRRy ped S, fi3d4-20The The stem cells

trahsfaﬁ!ﬁ@ hneitht iBuchdid hei@ hfdl’edu%leﬂgﬁhljrg heRAG na?l%hs r\?gefnaq, deESHJébed herein

carriers in order to ensure the rnitral surv

(e.gy MY CGERgand Bel- 2T11ﬁe desceibedirie the mmaﬂlew tfe %ﬁ@éte}d to also become
[ nt r | toneal | vy,

f
COh(m Sﬁl{}’gﬂ?fﬂrﬁ%%li g? i, giq%‘gfl}ctlﬁ%é gfaiwf %%ﬂaﬁtvéléh Eb@| qogktall described
in dlm Exadplﬁas abovd Qustpndi-8 | ONgl dny 93@ e‘i’% YLV{h %"a'? ?%r use in the

F Ape%tl ons begl n either 3
mV@H ?1? éﬂc Y9eaRYbrg ot ligpiteg t@/eem@omctm hkeh pratanamsqog amgpﬂz Angptl3,

A2BaS ARStm &€, )k@éﬁg glfi]m(sff&lﬁ%) %cgggls?l §1 nasge?q 1|ng1bgp1@§, inducers

condi t ional |
of ¢hsl wat ped NQtleBﬂghaﬂl@pbﬁBWaﬁﬂ QTIQQ,nﬁld‘TFBla[téﬁNc?l%kin%s fﬁ%blast growth

ft t t t tht
falc\ga1 Fkﬂ{gg agtﬂ B%tgq? e Jgpsr %xww, a&tlgggx);: af hhe Wnt pathway, Sonic
hedghbk qEhIRS %aﬂl‘ th&! divaors GFliht 01[513 g Wil e'é@el{ ﬁulﬁa%&_rﬁombmauons of

st andard bone marrow culture ¢ |t|0ns
gropthvEagiors 594l e wnpliashlefto siar mothop@iiAist gregent fervehtitin ad¥ORill be apparent
IL-6 and SCF), or in the

d
o SR U0 TR LR L3 i el it v e
inveitidnarae héadigrRtREOIcken §6) Addﬁ ?/ %%Fcyt&ﬁhés add" aq%éxgﬁ{ fictors that could

b fr 021en and/ or expanded, and I'nes are
¢ g?% eéEPII‘dl%g Wew Sltﬂnmct%lls; g)rChl'iYU(bﬁ mﬂll’aﬂﬁlVQ@fﬂrdS@dltbﬂé in vitro

und%%tﬁ‘ﬁ%f élllrw (?) na@f,,eroviral integrations, frozen,
en aracterizsed for surface marker expressi on
by Atondioy totiRtprysenTTinesidny B@feddim @ﬁ?{bﬁ’@ﬁ)@ Caltidle %f %ﬁ%gal cells can

inel gr bot h muri ne and human ctlt-HS i nes,
2 dpyng gvhieh hhféb?@bdwelmleé foncuhmaertﬁtahmal cells and

c en i ntrahepati
paciAln ot B bl OFedh b o B ierary with the

* appropeiaigs eomportents rmnebsmdy br tahEndlNYE@N gk ARhaREcH BE Ca%imﬂagle carbon,

pt i,on. of ocC used to generate mature
mtr‘?g% S micrp ft‘fiﬂ&? g %’eﬂ/@reéﬁmé EPMPTises aisbase predkizemy whigh is any base
mediuth esuEble %? aﬁin?ﬂ &2l e
experiment, conditi ogéarf’i[’ﬂ{:%élu&il 1 %)lgtgnet%mi-%gtcbgﬂls?oves Modified
Dulbgere’s Medien (MDY dmﬂbmg stmoditied Befleoeheafurk faEMEM) alpha MEM
presence of the norma

|lated in t
(G1HcB}’e§1%I§]/lgnlCé%Qkf) ALY Ollgp u E@ﬁtC@&’IWIP]@rHY lavailaiiel mwdmoulfo the base

meditmmoassfnﬁlabld:’ﬁdlﬂ&dsedf &a&%dyh@é ed. on_ a
b {S’Hﬂ of OP-9 stromal cefls t gted ngi%ﬁgééﬁt?maté etfe agded including,
ut HB ited {0, fafRFUMCaUrse, agl@weﬂn dacted, faotind -aekls) ahfiBI6AGE vitamins,

reduﬁﬁéka%'éﬁts J/gr él? a?%%ﬂr?%s? f ie{iﬁiotg?eﬁ l Eg&glseggl;glpmmompnsmg a

tiated
The wel |'s that show signs of T-lineage conmm tnent and
devel opment are swi tched t o 3Pedi a cont ai ni ng t anoxi fen
in order to stabilize the phenotype and establish cel
lines. The resulting cell lines are expanded, cloned
and characterized as described in Exanple 8. The
T- ceII I|nes are speC|f|caIIy stalned for |nd|V|dua

I T ' n D
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macr ophages). Those cell lines are also transpl anted
into wild type mce that will be nmaintained on
wo 2000041580 t hr oughout, in order to determ ne iPCT/NERE6/040379
cell lines will also give rise to nyeloid | eukem as
simlar to human AM_,, CML and APL. These novel tunors
nodel s for preclinical therapeutics.

b%ra(ovi e nogel Y.
%eéiﬁlgnﬂl TRt ol the wildigiorsl epipenetes aeddsesy thieanimal cell growth are

| i nes and

i L. CELt- |1
copenecall %Qai@efb#é’,'téﬁ& Py P{{xjerdfag%r{a gx%_llfagiecﬁ%ﬁ pyitighlag &ipgg of cell culture. In

exam nation o eirp
adimnSTany seruRAfex ardiar e spliable A She ik -
Of%F%'? 'lgent N CD34+ cell s, (from nobi l i}ieedf)dg’flél!ci)l%l%é?ulgeglfar the culture

b ooé‘% greordng e fhgigyentionyi tro with retroviral vectors
Cabead Qg pifoRR, Bcl -2 and G-P (for later detection of

transpl anted cells), packaged using anphotrophic

env e‘}d%?ﬁlé@" ezhodimeit g theqpreseat wERtatiSeRiesth B &ANkne, or population
oflcayseﬁ{)w%.acég - g zlre St%' cted by propagation i n
_ c\i!h[agd 0 I n the pﬁhé? fi & Bethaenfrtheiuesgniviy entioacts describad herein. Also
in rin bleinabigien 446 bopdEd meh ] LRt ency of the
€ a%t eq[ cells is eval uat éﬁ%gﬁ?@%l s‘?g a%ét[ﬂgt ?%]rim@ls or populations of
% - HEEF |therageytist snethasisetshelt | gomposadingt €6 mcgaaDpﬁc‘rérmaceuticaﬂy

acd¥plabRCL AN by Of - 1 or Rag-2' jmice, followed 6-1
\ ﬁ/veﬁg;ff I atlgrr’ %%ﬁ@g@%ﬁ’@?ﬂ%\ﬁ%ﬂlﬁlgo@céﬁweIqm&myés abg/or delivery
vehi of deloesing eraselll,| W 15K, QVBEN icularly, .

hdQlLowi ng t he gener ation of ctl t¥?—%%¥:ogff?@ﬁ3%tée t‘ué‘isﬁ‘éed herein, a
PRERECHEYARY asPeRtARle prastiemn refery émtanynsutstece anituisie fofOdelivering a

hogh i hes '
thethipbiited 8thp¥itthrC 8R! 1Fﬁﬂ% ﬁﬁl}@tpgf;tg‘g?%%gﬁ 1%%%%’:3% suitable in vivo

. their pluripotency.
Slteanpunt s of clonal ctlt-HSC cell lines are introduced

' et ly irradiated NOOY SCID nice or
Adwoé%%) [é/ié-j\%?)r ?f%l@}et.he Hivepripi tq Readne €ell 108eak0S at Mrdradliate Stages
of eeilopednf rom a human ctlt-HSC cell lines are

tra sfgrred i ntravenously after the mce are subjected

t o ‘2"¥ben emhedinient afitls prmenteigiverivn( RldesAn) ademgioﬁk ©F the novel
metBb® e W28l 9, Leconstit Uti on at 6-12 weeks atter
; 1tﬁlr anspl ant at ron" &2cHigrater #5lla buesc dhat scapirey aderfredinte stages of
evelopmantc tfort IdSGeaRtdpoldtideBndols | ed ipto the . .
qf neonat al Fgag-ll or G- %tcgn&giéll%bgo ch‘? dypsent invention, an

w L iver

1ntfierﬂ}e§battq offagerpb devekeniemnt an sipfferattiation| fefedd &0a ?%rﬂ:ﬂﬁérﬁf Zetde of cell
N i reconstitutjon 6-12 weeks after

deve{l@ﬁm@iﬂp bP p&k’f@fe‘ﬁtlﬁ%in n‘%ﬁlte 18 éométr?aém | Fwithgy staesnpf edevelopment or

ranspl ant ati on. a

differensintiobess theestamecdf fioandiHibomR! "2 @Sceyl© i i
upst?etbro e eé;)r ession. of MG and Bo 1?@1%%] tc‘ﬁ:tél was derived, but is
et ék{i}éﬁgn Pefermingh $pina af diffeomtiation o sellbXrekB@ple, a pre-B cell

.ot " t . temcel |
s a Ry i ASEASERMSRE o, Lyt st e el 18 0T

matyre B ealc- Brernediatostages ﬁ?@vﬂ@ﬁﬂeﬁt&ﬁcﬁiﬁ&eﬁﬁﬁf%s?rﬁ% §1%derstood by

thosd/ B8 he!cel |'s are transplanted, a regulate orm o
Creﬁ%lt} AT fusi on protein will be used to delete
ri sk

t hblop6 pRgRARIION ' thus el i m nating SK.,

191 narteart v el g Ran e p By o fethpplaions, o

well a3 fy sieneq of ceils binesd éhie Hesieblcithatthe gall KtQ maa@Q%iaSFé Pi8notype and
rom

i - In a.second approach, It-HSCs
retai Tg%%ﬁlﬁgﬁaﬁhgr Gertgte gﬁ)@gatil@lr thBugEkd phibmey micththe active
oncogezter with vilg : TA. Fh .

cogater with milsels thehall 1BRARER 1Bl e ded 'isf élténégo C)(;Aiq%f)%r?&% the present

transgl anted into mce. Mce are

IIVErgBH SHEREPINES et sieps of pio@inOeellcmat HiR hdtASCSiforentiated
(are RS HNLL] ai@%}emﬁ-ggg@ﬂ%@ Bcl-2 bigeiiic mce that can
. be t?lr:i ansduced w SMagiers 5 af an drfgimagiate stage ofiliffarentiation.
N OngNVOndnitiBg | eRampfr @S%isosn 3 | l.owi n )
exanpl e descraimlges t he us%@ééeﬁdf &@%ﬁ?%ﬁ? ébeli?s‘nprloaE‘fe(‘jin‘é,smg the
with MYC and/or Bcl-2 to ati4in conditional
transformati on without genetic nodification of the It-
HSCs. MYC-Tat and Bcl -2-Tat fusion proteins are
generated and purified using established protocols.
The fusion proteins are tested by treatnent of cells

- Y D o
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conprising: a) obtaining an expanded popul ati on of

adult stemcells; b) transfecting the stemcells with
wW@2000048% aci d nol ecul e conprising a prot oonCcPGENE2006/040379

bi ol ogically active fragment or honol ogue thereof that

pronotes cell survival and proliferation, wherein the

mehOﬂQtEB@il@d%o'v& alrd) Gl 1] aye dlfﬁe)reﬂtfa@é?lsfneﬁ Jo%lﬁ)@? r%*v?tﬁ]drawal of the

cells with a nucl eic aci

nol ecul e enco

quﬂgtonﬁ gt gnaistaipthstastividy of thermotoeh¢qgene (dr d)hee )gB@en that@romotes cell
t ransf [ls in,t presgnce of nbi nat i on
%esdt e@hac é’*ﬁ?@hg?“‘élmﬁ h et & (2&3 nder €orf@r i &1 stﬁ%h mayfen-dependent
pmtwnmgmhm)n oD GengpplFing@ahd ¥ rof)ﬁ’at@ rRHRRNE 'tHfrpgﬁ{ (:ilé{activate) the
2. The met ho

ed adult_stem ce

: rtal .
Pffg’]ggm%gﬁa?/ﬁn‘f%énﬁu cHdp stepcran h@lp@tfgmeecbmmb) mainthining (thé culture in

QARG 0L. TR Y5 e S ] B e

Claiml, "wherein t

CY@@i@VIQSrWIEId} co@dtspwﬁéeélgftcgré]?t dhﬁ@reﬁﬁ@tl&rﬁidv@r&ksd EGtaih Mhéa%@ (e.g, IL-7
I e romtne grou consistin

and gt @?IE%‘?‘E‘V{QE Yd?lgh 7§ Uitaesh - GRE ead 4L- \démlmtuscells G-CSF for

myél6Bbid WCEH@ et&Pivii !{diiﬂ%s tl?a@laké:hi%ﬂ 'ﬁ'(br cP ?f@ren idtion (do not direct

VI [Us, aVIVIrUS ort hom xovi

rus

O pflrgvsy dislerantietion @értby icelis). vOatoitis; cmﬂes‘ Ibeginatﬁddlsplay differentiation

h h h f C
S A S AR ESASHE Pt ot BB H e it

cohditiosd gat activand thet Sto@ﬁ&dg%né‘ %édglg 45@1[1?? br expcwe%d to the cqnditions that

ect ropor at i on. The net ho

of Ca

el
Othﬁﬁﬂssufea%?ﬂngw&ee@rm@nwgepg) lnamd¢roﬂ0 s(tﬂif)lhzesthem’ﬁeﬁoﬂ??ﬂ and generate,
d
cell ol A PR AR fioR T aS e ot hod of

enco

d aiBy \’zlzay mﬂemmpqlﬂdaao@ BEHRY B1eBOHIHERhREHE hRVe ééh)er ed CD4+, af+
is contained in a vector conpri si ng nuﬁ

/ or
T 362 Sd”s"éféﬁl é%%ﬁ@{&%@ﬁﬂ@ (lt-éiS@gmoducmi by liet mathed of the 1nvent10n see

e PR ol T D oy

nki the .nuclei¢c acid
ﬁll.t‘fe 6dia- gnd eaddition” of 4OHT after

dlﬂ‘ewclttimaon c@hpinehtegs hive ddeRpeted RhIF8IBMI I8es lﬂﬁncubatlng ABM46

i ons wher eby t he

r ot ooncogene | s "act

i
celf eer XWIF%VIP&%&TQ%F dérd andoFL T3 anqhth‘?edﬂ@mg)‘thprcuﬁuneg back i in the
pm@&ﬁ%&@4ﬂ§HTQ&§rHﬂﬁ%%ﬁﬁﬁ e differentiation of the

he net aim

7, further conprising:g)

add Amgth(eb apireadhefor sreafing fych delldines iliolved gtr@fucldd)the ctlt-HSC cells
actjve, to produce

lntéé\glﬁ ¢ ?(%/ 8&%?“@ %}ﬁg?}%to 11%226‘]1 éqrysélngno%ﬁtablﬁltzmgn@g|Iﬁ)peotypes in vivo
aftatigigeticts ofalondi, ffigs ﬁf&ﬂoﬁ ik 9 Cflged @ Jl@etupﬁdE)Eagmﬁg %dlﬁ:neﬂy, and by

conditionally |mmrta|ze u

em ce

Way fipexasime: ltd??ﬁ bgfmeratwb b’lanthexmamﬂlﬁdncth@dllm :1}3}&0’@3 1ntho immuno-
t s; .b culturing.the stemcells in the

oA SN e o) b B e b

reaéthatedr ssing Zyjecdiohk o$ tthel adtivaiind Qgerﬁ? [eLeiNg e&ﬁisnarg- ‘ﬂter collected,

r ot oon ogen

sed to a proteln encoded
andl&?‘%‘? g’ﬁ cels £an beulipeed W?&@fﬂ@m dlﬁbrdmtlﬁbltb@cﬂilst et thof sibhﬂt or used as
t d
desREQMHESa a@ﬁ{ﬁc > g%d’ 'Ft)lé/eg téllgﬂ ges&} %§?Ae flﬁ rvaFaltcglirﬂ De ?qgg% %ort bpth murine and

secon

hunpano ¢t S € heatl limes) mdlsasa]?0{3§1g% gﬁllltlmmrs?gllg I'H%ig@' dsSthe }anlents or

ho ta ce.con
neo@%ﬁn%% é@?gﬁﬁ’ol@gl? é? be givpp inifahepatis)injepticnsni ng an

AprSRADIGTPIRMAGH S19Re Bhe IO Y OB S RS ELLR:

transfécting the'stem ce

a hoE aC|d

ol Aeather ewbytinenngf ﬂlepmvtmmmcmmtd)Ehebélﬁih@%&ﬁbf Yhe method of

fra nt o

| ogue, t hereof that pronotes

cona‘f ]lqé’l Iy 1%%51?1&"?1? Ly eppiyRuic yhen 4EP) edlls. Such methods will be

protooncogene is inducible; c

transfecting the stem

cells with a nucleic acid mobecul e encoding a protein
that inhibits apoptosis of the cell; and d) expandi ng

the transfected cells in the

presence of a conbination

of stemcell growth factors under conditions whereby

the protooncogene is active,

e oy

to produce condltlonally

A A
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13. The nmethod of daiml5 daim9 or daiml0,

wherein the protein that inhibits apoptosis is
w@edogosas f rom t he group consi sting of: Bcl -2, P@GUUS206/040379

Bcl-w Bcl XL, Mcl-1, Dad- 1, or hTERT. 14. The nethod

of daiml, Cdaim9 or Caim1l0, wherein the

tQoncogene i s MYC-ER 15. The nethod of C aim 14,

imﬁgrfg’f Ao m&fﬁ_ﬁilmeé Hat Gﬁ‘d@ﬁ)rqma@ib; dhhfeﬂrf_nc]tcm BScagienaich as cells of
the fict@haMbhag® TREILERE nb J 0 of tanoxiften or an

agonj st t hgr eof . 1 P‘%&ﬁgﬁﬁeﬁgegﬁm Caiml, Cdaim?9 or

a ai ¥ thiy embiedinadnt, the eneiteat efithe Hadnt il b ' I
ofl R11BGh s o pEhe IRl Rod of, O B mnf,lmgng?%ﬁscgﬁg’?%%@ranSdu"“On
10, CA*t Hg Elp Wity A groteenicepena and angadte thatOaliiBitaasbptosis (e.g.,

erein

MBEI-ER; aniBe] BRcang R S Bcl-2; | | - ER .
e L L
of icserfells- & Hinembedinentisnel Gllsvdaartei el he g6Rirhis t%%enic mice, for

himdnrsfeated, it h MIC and Bel-2. 19. The nethod o ’
eXCI gi Fnaﬁla % ad’&ﬁ@u oarnyCE gi ?ﬁlﬁﬁggm@’@t nPre gL egsllopopulation derived

alrm
thesgfsemdéang be subjesidd Cloethel &bti@afgy] i Si
aciintterl euﬁieE-G (LL-6), IL-3 and of the Mtobidadtne by gppsure to' the
UFRE e Rt e varafontls g@eritionSfaovel @inditbally transformed stom
celMiBkei(Rifteh&it S ing i onducted in a _
ser um(f ree neglg%mgrg g%?}?g}qﬁtal%sg%}#@gq orf et bysug gam) of interest. In

additippnibhe phitestedndiffERMiatiom 88 hiafsdub ke ES QW Fact or 2
Ca%rg:lh%a d fi %r ob | a5t Gowth Factor 1 Flé:f?]f'%. baialso be used to
e net hod” 6P ttiterentiation oy ey dastribed didyvewWiRkaisa of ES cells or
EStdesivadieblls 51 & Goloh f8esled frem the grou
. cogsi sting of: hematéro c??g%lgca scﬁvee?npiaéﬁr ,qurf&%tdgﬁﬁﬁ}’ery and target
idegtilacation|in the seiing o difSiren dideasmscel | s, mesenchymal stem
cel | stem.cells, epithelial stemcells,
. cargﬁaggﬁqy}ggyp 0P e S?Iﬁs?%mbé edmployesk iim tRiseembodiment of the
invemidns as skklagttal dirasssl B fele | Liver stem .
the C€! ]lés . . The nethod of %Héatﬁ)?ﬁ Azt?,s \%ﬂgrlgontﬁ? fguronal pathway using
. © MLy g Ff;’fﬁfﬁm-@m ssotatiﬁn el eahelhofi6001 112081 9th cells from the
ipBARIpSS | u en @l _stemcells and bone
pmar r g\?v slt?%omgl3 c%% lvféﬁ?l%%eé/ﬁg@e%f%o@l% dhai mllmt,e conditions for
0 \ . S. 2
cuygsphatn wolkl epibldeld plolisdraBCoF _th%ﬁ@rcgllﬁ:f q‘él?(ge&ﬁ%g et%rgngusceptible to

.t he group consjsting of lung epithelia
Vlra%% éeggatted:%nﬁﬁ%qtﬁo&(’f dheegrneepf e inestion édg-fﬂlvﬁf(brglﬂ @i_lc_ihBéIEZ)J in order
cells. : e

> Eeth od of “E’::ﬂ‘gﬁﬁr %_1?Ar\’ﬂ‘l%§rn§p§’“flﬁ%e@kﬁeﬂ] lgegnd ey didfeganéiation in vitro
as el asdpedvof fodlawitigeinglantaticrossi 5 ndBiteEd SPIGRY thté‘v?ﬁhy encoded
e stem

fallicular stemcells (hair follic
rzpog‘%}‘ %é‘}e.%g el s ProPUb R dpnedimmariers f nowrenali diffeloatiaur &l addition,
the aenisaetidSothe asd) I t cansj.sting of .
neur qn _al1 p amaneragiﬁ% gg?% rgwgg élhlrtgHgL%’ulﬁﬁpﬂ?q ﬁi‘ﬁ%t}%qransplantatmn

TR e sl fe
of the, Hiopplly tramsfo stefn &dllim8sdhay WAEHE 't% % logment of a
ood.

L1 re fromfresh or cryopreserved cor
neurBloRlEef flignil (it lagtopa gliohfRsioaian siche Thossrtnmets woud provide a
noveherosibfbopeblisicnt eaRey il hisnBRkLged from the
peﬂygger alqraj ood of normal™ or granulocyte
col Bn§retphintierontigtiomet 88 qells €BF hatl hear etnatd RS, B example
MYJFR 1,0 ne of dajms 1 to 27, further ’
T B0 bt Y C%Frfiﬁoﬂ‘btdﬁnf @ﬁen@e%qﬂée SF enpregiduslyt defined growth

conprising genetica
e|Th.1e ﬁ-gﬁ%’P)oe% any time

mediggy pevellas gpiokines. Tef@idttionbAtieaGRblisg a%e%t
durin®s anﬁX1 one.ﬁf g aims 1 to 27, further-c rrpF
ge et eae ! GBehle thentiehilieation efitieedells at an &itbranaetd notype, and
t hod of any one o ’

i 1 L. he.
leadsexprigs Sgi:ﬁ’é}aﬁ’cﬁn JLIEE I}}lng’so thaﬁpﬁ}lgﬁﬁtamg theeCarasity yto undergo further

diffedgziﬁns lgﬂto_27, further co
TRBEIOR ndor hestatcemire ér&rettibn%lﬁﬂ@@%' : . .
The nethod of any onegof Claims 1 tolﬁB lt’apgﬁrar?ﬁserﬁ?(’)%l ES cells is
conprising storing the cell3 32. The nethod of Caim
31, further conprising retrieving the cells from
storage and culturing the cells. 33. Cells produced by
the nethod of any one of the preceding clains. 34. A
method to provide adult stemcells, or cells

o o o a - o

r r g o,
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frozen stock of said cells. 37. The nethod of O aim

34, wherein the cells are freshly obtained fromthe
wo pa7wssenl and conditionally immortalized by P¢BUS2006/040379

nmet hod of any one of Clains 1 to 32. 38. The nethod of

any one of Clainms 34 to 37, wherein the individual has
naantigrdon8by fbaddtiohad RétindRyadden@FERRITHEs Bhetld %ﬁrofn would be

dV\{ﬂerfel n the i ngl vi dual has | eukem a. 40. The ‘neth
1dgaly 10 FERILIRE o PTRED 3lesipps 3obsexyRdr & nAiZﬂ'lelnTleﬂi di atents. Whsvever, the

tr@fplaiMBE 7l e Hﬁf’e&%i’rﬁfydd %Euroﬁ%]h ells d:ﬁnvj}f g ﬁrd Fﬁlﬁig S H%/?H' successful

one of Clains 34 erern
1nmi@ﬁﬁltmrda®o¢r(ge¢ftmﬂﬁ ATdmdmhh]letraﬁsfaﬂ hyeéiocfb@l Ide @aﬁiw% committed to
is un ergo

thg’ %’i t%g%{%%%g%ag PG | ng epﬂerew‘g%qngp lity g f@qqlgerdififferentlate after
trﬁspllaﬁ‘@ ad4ntifioRdd hMBRY! & ékpte@t@d k) %te‘éﬂﬂelﬁ?x#edgé tw%ﬁgg Mimplantation

el ective cosnetic surgery any one
angdfsucgessink e@raﬁtmem?A mdaesqenmricecambb piogused fos the generation of motor

T A T B
ThdSe neednaf cetls @ouldedels repatr sgfﬂal Sordi ihfupte§NbAG! g}, fully differentiated

hhere om. selected fromt roup ‘consi stin
ce BPtehS ‘éseg il g embediment, duit rathér, tteesnnumitled progenitor cells that

b h | st.em cells, )
rodE R CERL 1S ARG RO IR BT G tgwention) would be
ennyqnﬁte progenitor stemcells, skin stemcells,
Vsk | eta A%%éfle stem cel | s, and liver stemcells. 46.
Hif loﬁ%f”n feadays ehie Hletbpd ohk onditipeal Immantadizaiion fanghe Removal
ofymry,h%g is in need of inproved i mune cell
function. 47. The nmethod of any one of Clains 34 to

37, Intese embotineent nflihel idualtionaim erdgeetviotd BRImpChe RRbS introducing
48. A nethod to

d, by, the stem cel |
sl & et et SHeboth B |dshetiyd BBRR (eenMYCER) int
husiadlé eiid/6€hliced iHef :RESAbIh AL c%ﬂstﬁf&@s Q@‘fﬁ&gﬂﬁsgg that these Iy I\LA fragments

conpri si ng: a) contacting adult stem
will e gaisrde dhisagmbediment cal & rshibved u3ﬁ1gvmtyh su’ﬂtable method of first

est ed; nd defectin st one
estﬁ@lf%?{égﬁ)e BPE‘gﬁ%%‘n P Fells cal‘fg‘?‘)g i Ieg‘ihﬁét %t“e‘rﬁntlon and then
expx&liﬂ@tlﬁfce(la)(or apat@iPa) eshdiodshdst %’Hl&leiﬂesrebd}nﬁﬁgnt DNA will be
nce . of the conpound, wherein detection of
ren&‘?‘fefeie‘?’@h??éoffﬁomﬁlé’t%ﬁre@é@%rl stic in the pr esence of
t he he cOMpo affec .t he
charF g{g?g@# t E:dq?}rlré: aﬁ)g%ts%)gﬁec &Py g\‘%%‘ 91%58" i83sg Approach is
useld; nhn@ns espect bfrdrt invagial pedtlabli, ftrfv@ r@fFtreAt fééBm@Hﬁses are used in
rrent sing eval uating adult stem cel
Ordgf godﬁlg 4| CBVT‘%lr?éf hllﬁli‘cpnﬁfo f4hg tvm acnss icpugisasl at any 032,p01nt in time.

Twor exe@lpiss 8 SicBr RBShBhESs the Ecl?e{] 9&2%{1% ?*‘Il}g?écg%%)qma{sﬁse Rkh are well-

one genotypi c or phenotypic C
knqvan [ig the @rt. UBeie, tlive revohiioprsadstene sbyuchbes (BSSYQH f&f one of the
32 in. a nedicament for treating

pe of
reo YRR, RoinoRodiR B &he Feighieh CoRSmER Bisbalibiher ank the open
Sin l’t‘re@l@é brsthr onR6gekl S
i gl oid | euk6errr11 agh((hAl\/% %}clzgr%lﬁ slp%&ager?o%gggj p@gdﬁg?{f%l) n this
casg, th@pﬂ&ﬁjare drqubaisil iy medin doataaihg y Tat-CrelifiesiorproteiMOLs €IV or other

retrg%/lé%g’%‘ag Fcﬁéﬁhﬂ dctgg/dsi) ’[{1)1,?%! !ﬁé{{] ’r&% al@#rg r?ﬁ !wglqg)ﬁéy%urgly described

and\/\/h;hbﬁ1bwebd’raibtw\/bb09£§sﬁlefy' Qiték BaGs, TRUE SpbdihR ‘1&& site-dependent
injecting periodic doses of tanp

' c)
lec‘ﬂﬂg@@% th 8 g?‘W&lé@NAnt theheethods ef gané (nuctedc Emdsmolecule) excision
devel ops clinical signs of AM.. 52. Tunor cells
obtai ned fromthe nouse nodel of AML of C aim50. 53.
Use of the nouse nodel of AML_for preclinical testing
of drug candi dates specific #8r human proteins; to
identify, develop, and/or test a conpound for use in
t he di agnosis of, study of, or treatnment of AM.; or to
identify, develop, and/or test a target for use in the
di agnosi s of st udy of or treat rrent of AI\/L 54. A

. .
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and; (3) a protein that inhibits apoptosis in the stem
cells; wherein the protein of (2) and (3) are

waledo7wersesl i nto the stemcells. 55. A nethod tRCPUSZINE@40379
conditionally imortalized adult stemcells,
conprising: a) obtaining an expanded popul ati on of
adult stemcells; b) delivering into the cells a

axigrlgp&nnt:eth@@d@fcskﬂy 1rathpram aminmt gish md?y thIat eplgi fbaﬂthb Yresent invention.
nt or er eo at pronot es
E%FP \égufé‘?gggx‘&ﬂ@lfﬁh@fs F?‘@ﬁ@fwﬁo{@ﬁ inventien. gl c acid

ol ehuhr&)tmcﬁﬁﬂdoﬂﬁnéﬂﬁ%f?eﬁmﬁlveﬂmﬁf & Br. gl Fide o%e?%&ﬁ&fgfe avoiding the

*nduc b] e; i nhi biting apopto he s
n@%f’ Ugee| ﬂﬁ%mlcﬁb}s ithet dartng t@@isgenea spclotaeithose hdescribed herein into

hﬂrﬂﬁisbéﬁd%ra&ﬁat b hé %Plg’ﬂce 1@@3@ E%‘l‘,ﬁ%l egténgig@pﬁggi eells with the

nol ecul e encodlng
Cleﬂbltlétt@nc ef Ithe mcombmmk @bfistAftyd deD{h%CMoﬁ)oﬂEoééBthﬁ' the anti-apoptosis
e nhi bi Ergapopt otic protein in the cel é
p 8 %%k}%‘ﬁlﬂj‘{eﬂ oR H%P fmed; by mekingr wsseofc Sateflusian protems as a method to

alloRide RS tE AR a@éesﬁoetm: ﬁl% hde SRV &ﬂﬁ%l&rh%wglggf) \ygrodf.lse transgenes into

condi ti ons wher eby protooncogen
t %rcéﬂlu C%f)rc@iﬁmpﬂft, (Intairﬂlbmanhmnﬁtaldts? aoht *dedde -8 &ﬁ1|05§en|e or tat-anti-

ap gg&féﬁgﬁe BR%/@Q%{ F‘Tgﬁél?g ?@;Xl g% ugé’dﬁ%cé?ldgl@daﬂy immortalize

stdse seldy. cln thRRheod]
Col orado <120> ()Co-lfﬂﬁiltl8 ?g%gh?erﬁionﬁgl %ttgl{élkggg sgwilé bgcultured under

suiipble cultyne copdigions i m%ha)that\/ammgs andfied rera:gnﬁ)mht Cel-fuSion proteins
<150> 60/72 <151> 2005-10-18
enCtl byE B e (1 e rmBigeRon) seligod (68>, MY CoiRoand Bel-2). In this

enfPatlmtnt rof\utke ShventiGn,3the @tboﬂco e proeaét’ of
Homo _ sapi ens <40§% 1 acccccgggc tgt g%lflfar € product can be

incglézéag% Aclda h@ g@@&s ebgjese c dltemativgyc vr éc addiflon, the action of this

Si6iat @eC g ct.t aaaaagaa
pr t&% a%%ggéé ge bg gltot&/mi glé é%amélgg 3&? tp?(%@ln rom the culture.
thet aedlt lenets dhﬂtt a.'rg gbgerhtagt\aﬂi HGS apadp %@%%ﬁtmueuslg dependent

gcggc cggct ggt ggaagagccg ggcgagcada

up g‘g Sﬁeg %? g@g& %c 8’% @%’% 8§ grigteinse dhggagaanot have a specific
exGHeBO@0 806lbotideISh&t cage cf gat cc

cccagccag ¢ g gt gégl c gg%ngfg?%%gc%g)a etélg aﬁ% agg’i nee@f foreign oncogene

Secl“?’?@é dé apedied e quguyedhe atinidal deploy BEaR6H theAhRARACSICHe prosent

420 C ctccc ctattctg :
ccc t o[o[s] @?@8@%‘ l?:cé'c%‘g gé%ﬁ%@ iscnggeemplary Tat protein,
althfmghb@&aa@eraCUﬁﬁﬁtbﬁﬂ&a&Etlﬁﬁ%Qn IREYEt agal 3n—§ Et&lfggg(%mple the

ci agt ggaaaa ccagcagcct cccgcgacga tgcccc
MUYt Pageictiense cageding 1800 Tat intgasented jetinag@®EQ ID NO:9, which

t 1t 660
eocp ARG oL B Rl T OEH 2R0IE0NO Yeccagegag
gatlat ehgthar “2fbodiiaan) 6 Igrodkled GERREC n?éiﬁ&f%cg&mdmg the risk of

tcccct ag gccgetcc gggcectetget 780 cgccctccta
mtr8‘g‘i°ﬂ‘§ﬁ: §igtce f? ‘gléfch%rb?r %@g@mgg@lgha?gethwc@eacrﬂmlc@gelggmg) humans

andﬁﬂrggﬁ gﬁﬁﬁélg gé; ;@g‘%g%%g%? § gegﬁgg etggingtc sgyylth the combination
glﬁc@ég@gmgmacgmyacm for caag qaa@aﬁ@og@h@ ar CAAk Ci 112 ﬁ&gtosw grotem the

v Feloried et mm edigon doea %333&3&% into a cell using

apte@cm@mﬁsré yCAGREHTO IS CaCCt ¢

]%ct t gt ag ct gcaggat c S;ﬁ 8‘33@‘3‘%&% %lgtggttwg %‘Cta@lé%lgltsﬁ%l%RNA but

alsolq @Y splegtet fronyr@®d@miBd. donittingBoi3al fuBleic acid libraries bg virtue of their
25.t t cG gt cttcccctac cctctcaacg

abilf (5othd &6 B Shecl diiteltspbci i dedloolbtls with Mg atfinity and ssecificity.

Aptamers assume a defined three-dimensional structure and are capable of discriminating
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aagactccag cgccttctct ccgtcctcgg attctctget ctcctcgacg
gagtcctccc 1260 cgcagggcag ccccgagccc ctggtgcetcc
War@ang@gnc accgcccacc accagcagcg 1320 act ct gaBgEUS2006/040379
ggaacaagaa gat gaggaag aaatcgatgt tgtttctgtg gaaaagaggc
1380 aggctcctgg caaaaggtca gagtctggat caccttctgc
bdtgea08565una0 GARARE} SmAAFTGLRRE Y Stigerde eGRifely aptamers can be

aagagegig.cc acgt ct ccac _acatcagcac a acgcag
© il theapoteingasgd da theainvettproogeitn agAdntegREAREDNA encoding

t agt cct gag .acagat cage aacaaccgaa
GO SEhnle 55 BERURSTHG estsanauads gee colls. In addition,

ap;%gega@gn geadilyalsa 0adC® ddlived GAOGA @C&ﬂ@gﬂﬁ%qaﬁgfeg 3feh3he disrupts

aacggagctt ttttgccctg cgtgaccaga tcccggagtt

PIYRRORIPHCRIP I8 A58 g ecio e presendansntigh. tAgttamdrttactmology is discussed,
C a cca 800

foP BRARFBCAIDERIFHALEEE ]g&tﬁlcegbioﬁegc%n% gg%%gg%SQQ%W@ara et al.,

aaaagctcat ttctgadgag gacttg
2086adawtaaaBiol8bliol FERCAYSL10aSYJaAEkIE! HOhBRALAAT foreign oncogene

aaaagt aa aacgatt ccttctaaca 1920 gaaat gtcct
Se%%fél ggsg{sc gfgjegi%attﬁ reveythe elimeal fepbayaeent @4 dhe guetlawt bE ghe present
inddgi@ncaacctt ggc tgagtcttga gactgaaaga tttagccata

at gt aaactge cctcaaattg 2040 gactttgggc at aaaagaac

tt t tint anqgleert embeditient, td tprovitle cinothicrag@g@tt o2 108idine the risk of
ct

: t aattgttitt aaaaaattitt aagatttaca caatgtt >
mt%:%u?glga?qgg cfil% ! Jraghe ?hé?é’ﬁg‘{n@? Su¢h anéhose wasaribad drerein into humans
and/ot bthet agitadlleled GaRAY iRddileTd gtﬁ-?%at t o
%Eacct agt.a ﬁhg(tgtggggt a}g K ataaaac%%:ltgfeaat i ;é %‘t%?‘[ @éellgt‘?ighag’teé’gmbmatmn
of 7bg geeanlipat @qnswcaaégxz glgeg pratoericogertea ottty tahtitapOptosis protein, the
: t a. aaf at atcat tgagccaaaa | o
I P nde 08 LARER9E 1 SR nEoehe P et a8 beais protein into a

celk 253 CHARIOADY ebchnsfdf>(12adkd ahgMal i
i n Pr Oﬁ%(?o( Alaa Tegﬁ%%rﬁﬁ%, gﬂﬁ’o'ﬂ{%ngf ('I)\I %'euwnh this

l.u Asn G n

tecgg%lo%@ g eppient hendaisfompe hefwedy . GREAR QT ™gptifly rand the protein
£ ASiRerdR : V i n. Pro.Tyr Phe Tyr Asp G | u,
> G 5?% PR etSTsllﬁe ST NG PRy 7 Geien s natural
characterdgizg -dutingptite. traidEctiohX process. @por3deliverd 9k QIL the complex
dis#ecli'ate n ﬁ?gl P a Pro Ser Glu Asp lie 50 55 60 Trp

A el transpesied tentheprusleams.owhide theedelrered protein is
bi Guefibe rs s Ser. Prq .ser :
R L L N T

the gesepemorehsengeyof GepnGland @& jndSpendBhteofIas elgdb’so{t\'aﬁpéﬁﬁay, which can
u Leu Leu

in.leu Gu t Val Thr
m(’éﬁg ﬂkg poﬁégc‘%? dAdpe c’a“‘i"r“%il atosy s deliveppeysipa aje bypasses the
trandsiiptiinetr &8 mitibs prédeds. T ' ' ' . .
klslgp ii#orl Ce G ASp. qb/}‘s? o é%gh%é’?"%ﬁ@ el i fepithent invention
canfedepvgred josa pelliangaielepasl tosondisisndlBlinSrortdlze they/cll, @ithout the need

) i Ala Arg Lys Asp. Ser y Ser 165
for %eg‘im%g uc %5% oﬁgﬁ;r@lf)go%oge%% ca%nggﬁeg t%g)'e 0%1 Aéyag‘)og@rthe absence of
foreTgn orBegeBeseqhianced: Wex%%ed-ﬁﬁimggvéﬁ@ cfhidal ldf/g%ng glgthe method of

thAIaAI.aAI,aSer Qu Cys lie p Pro ser Va
© PseRiAVoBHRPr 0 Tyr Pro Leu Asn Asp Ser ser Ser Pro

ot i @R e o350 Sty or
inseplian S€ra fiotooBbegenerinGethePliast Gell dohyms Sy BicOvRds Rifil approaches
desé‘h%%dvﬁelzreﬁl? uanlziI %hereby avoid a transforming event, a drug sensitivity (drug
susceptibility) cassette can be introduced into the viral constructs to be used such that it will
be expressed in every transduced cell and its differentiated progeny. A drug sensitivity

cassette or a drug susceptibility cassette is a nucleic acid sequence encoding a protein that
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245 250 255 A u Qu Thr Pro Pro Thr Thr ser Ser Asp
Ser Qu Au Gu Gn du 260 265 270 Asp Qu Gu Gu
woe@7Rs138val Val Ser Val GQu Lys Arg G n Al a PrOI/RFH06/040379
280 285 Ay Lys Arg ser Qu Ser Ay ser Pro ser Ala
Gy @Ay H's ser Lys 290 295 300, . , 2879-117-pct
125 .{xt Pro Pro H s Ser Pro Leu Val Leu Lys Arg
rendses pycell syseepsible qmpensitive ta(the 31€seBdS 0B AMadicularHiliag AS6 that upon

ex Z%Heglédg tlgsgn%r Cih{ Q1 %r%[w\)ﬂ s ng}'gbl:f%ﬁ mﬁ rgr%fgq;bg;ﬁmﬁl@rgoes apoptosis.
Thysd P&tmmtsAtrgwﬁdh ﬂhelle\&1§6f a p%ﬁfbu%%l&ﬁpce‘fﬁ %)}ﬁﬁﬁcﬂ’ %%é?es without

Thr Ser Pro. Arg Ser Ser Asp Thr
aplé%ﬁmsfé% S&/56 8 gy, Hpgmensiresp, eic Aswnvba given a(]:omseﬁd)igthe drug to

Wf%&ﬁgse%lélgvﬁ gaf@élzn%tréﬂ&%&? 11331'§E;3t%oaall'a%%thlc_)é ceg g@aer gg@tg @ny possible

adc:];ggnadogomgh\camgns Glnvollvhggs céllsa ilr evhichs théal ge %}e{sﬁ% elP%v may have

a.,rthr Ala 405 410 415 Tyr lije
1nag¥§ﬁ%&¥1§ sy S @ ORfogFHC muationy, AF‘@TQQEIYG% @ T@n-limi4ip@ example, one

w2 Sntéaih la
it il S D S O 0 B e

the gIANASfor HPRIE irg ozder 1o 181dsH Zh&ﬂﬁﬁsdu&%cél%lsiecégﬂﬁlé to 6-thioguanine.
(3145

An§t%1?f4 gg —hﬁ‘gég% gl%éfe is tﬁ%jﬁt?ogituc{l % éq@gmlgmgdgn@gw from a

He@agagmpl@aafngg dhiailg ghénBG CEENIaD), 9f3akaAGs qgnc?e? 96 G uced cells

; x{b g ga atg accct gtctcaaaaa aaaaaaaaa
us‘é%lt g‘”gé Hars1 el @5t Gantigigvice aﬁx@gtogygra and any relevant
y

derB@Aa&aq t aat.. ttt aaaact
atac aaagzdgdgl?gaagaé ? gr Sgllg@ga TR ﬁsﬁ?ﬂeéémé dagdt {j%@‘ta@t agonists
Wolddtvg(ahgaﬁms textt aaaaagga aattgaaaaa tttatttaag

at a gafaacat a .acctctcaaa
300 ‘% gifdueing THisleéh egigs o1t proteisaaaarding to the present

inV@ﬂﬁ)@hﬁﬁi 2@ 19@@9%3%%) taca
i t.caaaaaa teagaaaag ae%‘ggcggg‘)té té’g Sc’?lcléltgtégéftg ?E%FFGE% gnimize or
clinpate gy ﬁoﬂlzuoém%%omlm@mgﬁ@aﬂl@ﬁ%ﬂ%@ﬁ@me are preferred by
the BLLESR %‘%’aCt C aac ag ga 480 aaccttgtcg

ctac aélaaay A %@%{ e&@?lﬁ;cacatg cctgtaatcc

Metbads @’d@@yfacwmg@;@g@%%@m%éﬂ@ ﬁg() hEBBEAARACC
cag aggt gg a@gttgcggt 600 gagccgggat tgcgccattg
ga greabhcdathg agzegaaaun/enmcgt anfla@? ﬁﬁ)f) of thet stem cell
ARABGHRA2 a aa aacctaat gatgcacctt
popaaag aagtﬁggh%%ﬁ%g}ggc %R”i% %t e PEosiiged y the method of the
anegtlalaawg aeH agﬁﬁams@abfatmaﬁéhC@@@%f@Q nPgRARA A2, methods
d % a]}qe{qaa agat aacaat acaaaagatc aacaaaatta aaad’t f) l?ei
CSCEXE t ’@’ag’&g—@%& Silfenimsiontigtec aadesired teelclypagand any method of
tran§p] AAGARARE] cct aaat aa at aaa
lﬁﬂ gat gaaaaa a a%%g%tﬂ? gl %g%cﬁa%gtgeﬁﬁgﬁﬁﬂﬁ?%l% rug discovery, and
mVemagg af cell dvabrpognt anddidfe@RO6EGh &f dkaSRARA, aaat t gaa

agg;%ta aa 1020 aaaat agata aattcctaga tgcatacaac
ct 8CC8G5C §9REs Aghalbt E@&ﬁlt@WPhgs:cﬁh@taogneous stem cells

that ﬁﬁ%éeggg’gi%tg%ggﬁgg\gg?c te& ggg midh g%? dag]‘té‘}}fsﬁ cct AP e used
as stgmaealls prtdif fergniated azo Vﬁﬁ@(ﬂs cell lineages and used in assays to test various
compounds for effects on cell differentiation, gene expression, and cell processes.
Therefore, one embodiment of the invention relates to a method to identify compounds that
effect cell differentiation, gene expression, and/or cell processes. The method generally
includes the steps of contacting stem cells produced by the method of the present invention
with a compound to be tested, and measuring a particular result, and particularly a desired
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gaattccaat cctactcaaa ctattctgaa aaat agagga aagaatactt
ccaaactcat 1260 tctacatggc cagtattacc ctgattccaa

wW@@oagHena aaacacat ca aaaacaaaca 1320 aacaaaaP@EHUS2006/040379
cagaaagaaa gaaaactaca ggccaatatc cctgatgaat actgatacaa
1380 aaatcctcaa caaaacacta gcaaaccaaa ttaaacaaca

okl agnan t tttatt
rcc,agggat g%ﬁg%{%ﬁ}ﬁ’ %gg)goftg%% %%ﬁ\ziggtcgggﬁﬁge&@%@n, cell growth, cell
plifurgaammcte. (sabelovaes anaarghiogh tREARBARAN BSARSHAL To determine
Whe@et {)Jl?cit%é[gee; ca}gaaaggac attigataaa attctgeace '
cttcatgata adantterw dhg é%%f@ ebo0t amthgstemyaell. This method can
baoaiiac &gyHr GABYTIRFGA : C cact ct ggg .
11680 aggecaagat gggg??g?f O A0 £ oS oF 8 expression.
I;gf?fah -ghe 5@2’?@ agftmmlglg?@g?HOEEmﬁat 1?322’?3@@@@%11800 pounds, such as by
% ggl fcc cgglzat?)gjgt% ggcggs g‘gfng B’t‘@g’l%‘é{&gﬁ%ﬁ@t defegityean beygvaluated in
seygssyagdoordaod idasalt tiageegart SRRSRE c .
evcga%cct aga %aca aagg ag agiccact 19218S gé‘g't %glg%ggherapeutws) and to
dafiagdiogP ARy dhgarsoha sagapleaabyoat ghe tehgglogragahe present

o doaaa SO RIRARr 3 He: P PRI 3P PSR 0900 to identity drug
capaidaies asd gherepguig gtaadidart tatl 6RERRBABACHI2%IRIAP to the cells of an
in@gg@%lt tlg]%ﬁ]ect aagat ¢f g gaaaat gaca_agggcccact ttcaccactg
gattca YR85 Aty aborgt wiehagwws sgmalbadt ased to identify other
growihoAgREAd: @ IPMC. T/ US O
CEir. .| 40 3%@%@%%%@{ %%ﬁ%%o&fna&tﬂaﬁ’&a% gtem cells of the
mt‘%s‘glaa@ i adre.t én®6algpletdf gochgat eg;tadyt itafdgﬁirifbéf at dél{liﬂ)élgﬁéﬂg}@xample 7,
ac _accact aaaa,aact attaga gct gaaa

al gglt?églctgg%ﬁfga g@é’ﬁﬁﬁ’l‘mgghg’“caéé%}’gt acaa aaat cagt ag

L at il Crhb8RAGE 1RARRRALGH %13R2389R ARG 0 Sty !l lineage

caapaaagca, gct acaaat a aaattaaaca gctaggaa
co e/ P 4dibferatigtomtand dmalvpateanafatellst §ahaa stem cell, which

ARYRAQ g ca. aaaaaagaga 2520 agatattcca
.get gt.?y?:1 a%glggs%t gfgggg%aﬁqea AICHEGtY Hameraired stem celle cfathe present
n288en agd aaaltating ameh teilatBr GRAAGES %@tbi@)@g@?&g{gg?ers related to cell

atgacgttct fcacagaaat 2640 agaagaaaca at
deY#@?%%%@%‘Sad’é SeiaHar Hnde vageus copditivas and trethe Pr@6nce and absence of
cofiBé 1S CHaR e at cacattacct gacttcaaat .
. tg(% act ac agg 2?%%33@%2?2% agggg%lg%gfcf%m@émf A¢t Gfferentiation.  As
disgjessecheboaacprigatd ghgpesert goaariag agcR 8 IREAGARLAY ha
g

1ac§3g3al eag. aagcaaat cc atgeat ctac agtgaactca tttit ARpered by the
%g‘% a9t g’c @ngt 8 40abilibt 19 espyakasifaiennatmberst of the desired cell
pO}ﬁMt@ﬁab %ﬁfo%mg?&g%eagl%gts.c tfg)g %&%ﬁig&ag’%(%tgg{:%%nﬁfy Or screen for

t aacaat act S:gaact ctgt ctctcaccat C

intesmadiates imtheghiffergatiaton afta [matiduddreprogemitot 6dPiine bish BYA@# lumber of
acattgga

. t
cel RThiRpag %%111363%6[8 é{i‘?ﬁ@% %:?e%giggg@ ?1?1 cr:g)cf:g%x%lgg gesiiagd/sing technologies

gt gggcaaag act
avadalde atiha gicn 06RIAA GRERAG 0 R AR SREHE a agaagcttc. .
| 3188}; %c agcaa aggaagc aat caac agg%g%&agg%‘é%aglg present invention
SO at’g Hi%éefagh}g aBioxiding 2pandabiec zadc bssahtiatBt Giimited supplies of
hontRREGRA Lt t at at aagga gct.caaacta 3300 )
ctct at aagegﬁ1 géllgsgﬂéac c% Zbealfsgg&? &g’ilet?t(’tfc?ﬁﬁ%{g‘é?nt%aﬁ@éémalogy will
greatiytaphancagescdBhicapatiilitied B aRe adk @ﬂ@élpéﬁ’fe?&ﬁﬁﬁ&@%fcﬁdiscovery. In one
ca

te, t tgtg ct 3420 ct gat
O TORE e e R O
subse# e aduB@eddt G4 QIlétﬁﬁél?%ggg tRJ gc%%?}ég%g tﬁe atg?aﬁlgtg% the cells in the

%aggat gtgg at aaaaggaa accc
conjgjerallyg imamortelimsdastatec (481 dgagiaashsaglid g a880x 380 Oaccording to the

cl aaagat .aaagectacca tacagcaatc ccattgcta
exeﬂaﬁ; 1%&&@%@%? g@‘é@%@ij’&%@gggﬁlﬁa‘f%@gﬁa@t@ evalvatedidot changes in gene
atctccactc ccacatttac tgcagcactg 3720 ttcatagcag
ccaaggtttg gaagcaacct cagtgtdlcat caacagacga at ggaaaaag
3780 aaaat gt ggt gcacat acac aat ggagtac tacgcagcca
t aaaaaagaa tgagatcctg 3840 tcagttgcaa cagcat gggg

ggcactggtc agtatgttaa gtgaaataag ccaggcacag 3900
aaagacaaac ttttcatgtt ctcccttact tgtgggagca aaaattaaaa

e a4 .
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acaaaaacaa aaaaaagaag attaaaattg taatttttat gtaccgtata
aat atatact 4560 ctactatatt agaagttaaa aattaaaaca
wa@radnaEsng gt aattaacc acttaatcta 4620 aaat aageer/US2006/040379
aatgtatgtg gggtttctag cttctgaaga agtaaaagtt atggccacga
4680 tggcagaaat gt gaggaggg aacagtggaa gttactgttg
ttagacgctc atactctctg 4740 taagtgactt aattttaacc

cxueyRoaggt wyhgagaalis! sargRRgeR bidkdlsddey brdgh0 other gevotypic or
t ggt gaaag%bt aatctctat taattaccda

l%%lt ?aaacaa ctgct agt : ct
PERRPPRC BEH s B0S Y dit PIRCsSs 0k Gelly diffrentiptian tapgclineage commitment,
Gepitht 8RR ashet Fadtsrst &AL HEAGRP 4320, ttit )
cttgtgtget t ggagatﬁtﬁscg%t_ Ejgt gt gdttt%cg}eg?@%%rgsgt of sxample to drive
diffgergtiatien dewn gapaiodugaildinegen aathtvagl angothg ahbiges in the cells can be

c tagagtacc 5040 tggcaggaag caggtggctc
R ERAAIAC b SRR Benstt of el GEEN cRerfipyderts tmoeells can be used fo
evabpacodagy corgitaBy 6268 Q8Rdt C o
49 ggaag 5160 gggcggt gag&gglgsf’: S &gg?%%étgsﬁggg%%ﬁ% (regulate)
ce égé%@ﬁ?ﬁ‘é’né’@fl@é epmentt t acgcttt 5220 gcaaagattg
ct ct t a ccag .c atgca aggagtcaga .
S280 B0 R maf s HAL LT WHIE] 5 ST GE sEeeic aracteristios

ofceligyranytaf thoasagagabe BiYéRiA0R6 HAGNE & BBIFAGELEDles of methods that

. ai) t at %ft tagatcfttt tttcacctga agcagtgacc 54
a4 gé‘ﬁ Ifleaé{‘@dﬁg%%bg%sg%qn@agr gEyessiondnelude danamgmalimited to,

D ahdin SR TPCR) Ry I BARR- SRR IR w0, in sinu PR,
quapiseie %%R {4-PCBA by ity dyhdigitim, Souteet GUR, Aok theCERE sequence

cccgt gct g aggaccct ct t gcaaagggc tccacagacc

S e ey S ion o 6 Paee Bl o1 Aot BRGURNA hybridization
plafieing d dadthods 38 et s9e 700,

PrOSAAEAIE H1GRIBACHE b RENA fo; Wester blot,

. Caaagactta att gcat gag t aaatt caac
Impigaiot.t erzysrelinkedt inamtiaosortiant tasseyat( ELISHO! Gad@irdmunoassay (RIA),

. ac . ct gcagaaat ccaaaggcgt 5820 gaaacaggaa
imRALNEPRRif D GRHREG  PIERBA0 R cenefss. adibemunytercemsagg uorescant

pob8igatiaat, t tphoghetesedndadt mehiindhi kb8l tah&lg%ig,i?%étrix-assisted laser

ctt gt .gcaagggaaa 5940 gtacacgagg aga
deé g@&% ]qugl’géu?lhttﬁ%@%ﬂ$h§ c(%@/ g@g@:g);) gl{lggﬂgpgﬂroﬁ%@s P hiclocytometry,
i = 2L 7 s pcC . 4oxt
o grtoc c %{:’ ggc édé%%@g %‘%@eg%eljécg g‘agcélgﬁtﬁ gcceg asé’ftb‘%c @g&gée tfiﬂﬂf Cyggpetry, and
assagcbged a0a HOPET! dtgqratelh BERANRINHG0E BEHCE IS BNA binding, ligand
bin%‘ actca% accccatacc ggcttcctgg 6120 gcccacccac
KEEes e &%%9 LRty paéicgn sell signrlgtpasdustignamaymaactivity, and
secbk ¥ oTlsb BB HGEr s %t@fgg.tg ggt gggt caa gggt aat gaa
gt gg{g{g‘gca ggaaat ggcc 40 atgtaaatta cacgactctg
ctg @tgre@mgtgla&ﬁy $,dhe &irma‘ttf?b?mtpaﬁﬂif’% ﬁ?ﬁﬁiv@:’iﬁ@ibitorty compound”
a aatgattcc,agcaacttc cgggt gt ga caagccat ga
o g‘glg%g’%?fgg‘&a‘%%ﬁ RIS SRS RosampaUnag %@\ag@ @ dmnown or previously
unPRELRLAUREUBRFRa6SERTINA BLRL 0 a 0 dentifr wi
gr%at gagg[ctg gct%t ca ggmacg%gg@taggmggst%ga%%%%g’ g%gtg%’il g%&iSE“fY with
reggialaty Jpgthadst tocdde gaotmyndsadgadoendml cadgdads el compounds, the
. @gggcct ggt 6540 tgctggttcc cgagggcgcc ]
useg‘?gi&gg‘g:%‘%ag%c% Bo%ngg(ﬁgggﬁl%%cpﬂ@ﬁﬁ%%Ggﬁ)ofeglﬂatlon of cell
diffemgtietidm)tis deeadaet ol &GAGRLE GEUhECHESRATS iofiC i
ttccta e%c 6660 ctgggtgggc c tgttcglgjg cgc%lgeg?lta@’cgge%a%ly in the
preyepge E‘%Cg% encepfsyelye eempejnst églgmg)lmdszw ecgremged othe methods of the
invE&RMoOidehifde R tctgtc tecttceecca acactcacat .
1TlVG?8O gcgttEgaagg 3’3 %lg%g“t%%%ofl gglé(fhcc?é %Ié‘%e&lﬁ@cpaoducts of peptide
libratiest paadc ptodgeiacef ghernicaB4OmbHaBEEE Cllsatat 9@@198&1 ds may also be
idecﬂgig cg}t@cct.(g% Ethg% C tgacctccat ttccaggcgc 6 Odl
e 3‘5 gt E tietigic SYefyetods aedwoymde those bEsigh fin the art and
can i Getuke BPBRd GHAG C tehetac :
ctagggt ot ¢ ggggtittt a%gglgg%%g%’g&’%ifge Be g%‘{% example, various
ggt gggccag ggcgctcttg ggaaatgraa catttgggtg tgaaagtagg
7080 agtgcctgtc ctcacctagg tccacgggca caggcct ggg
gat ggagccc ccgccaggga 7140 cccgececttc tctgeccagce

actttcctgc ccccctccct ctggaacaca gagtggcagt 7200
ttccacaagc actaagcatc ctcttcccaa aagacccagc attggcaccc

4 . o " o,
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2879-117-pct .ST25 .txt atccttcggg actacctgca
ggcccgaaaa gtaatccagg ggttctggga agaggcgggc 7920
wao@anyyBTa gaggggggca gcct caggac gat ggaggca grCHUB20DEB40379
ggct gaaaag 7980 ggagggaggg cctcgagccc aggcctgcaa
gcgcctccag aagct ggaaa aagcggggaa 8040 gggaccctcc
methpdagt dtug desigopgaaddo dess of Sdett ‘ﬁﬁﬁfe‘i@ggp&hactﬁ@igggﬁfcccompounds
8 O.at@gt %gacc tccggcctcc gtgccatagg agggcact cg
“i%@t g c Pt PESSSRc ARHOB 1818 gtsglog@@glgg Mwlgkg@égda 1997, Molecular
BRIRAARGD9RA ALK a gaat c attattte. 8220 C
_ aaaacaag%g ttt@gglgéa'?%%tgg@%aﬁg g‘gﬁﬁéﬁef’ga\gﬂa gését By Which is
Ingerpatpiryclegeid 280 yrmag griccentagygat ttta tttagetatt
ttatyttatt f.ac tac{itt .ct gagacaga 8340 gttatgctct
t gt t Jc’tta é&a 04y ﬁ&rlﬁﬁg@g% taditipge padercviyeh acsticcell lysate,
A0 a€igtifbIe6ile Or PEdiSiAFGRA ot i6n | i
aagtagctgg gattt gaggc 8460%%%%2%%%@%113%%%%0%%@{“ contacted with a
Pgitve £ onyt cerapewda syeh gygby tmiximg cat girtyy s6%@0e culture or assay
c t ¢t caaaat ¢, ct gacct cag..gt.gat ccgcc .cacct cagcc
o A e EoRERRh dut 18 ST oS rge ol acubich he cell can be
cubipedtt @4 4.1 as ales@ibiellt AR vaR6E if Ghlich FRAQe1BIGLEARM Be evaluated in the
acacccact g gtaaggagtt cat glgagttc aatttcccct ttactcagga
PrasERee g ahsertecel a pulyiveaegtlatort gerapdund. (Qetlgtofigfegtresent invention can
eI IYRL 0.catattcaca.gtttctgtga
ccacct g% ?agv%%rt cgf%%‘gﬁn%g%% Cg‘&%%ng“é &8@5%&?@ g"’gﬁgﬁ’ culture flasks, test
tubeeg gutrgtitey diphibs, cad gt plag! JUGGkink G5 6atied 96t £ODIRAYRARGre, pH and
cl%gtacﬁ%t&a a 8880 atcagggcgc aagtgtggac actgtcctga .
Canie gPOIE?IE&@P@PQ@tegeE hasakda uémtugmagalamw@ are also within the
ska P $he akC and baGib &l 5 ttcc ctatcceccce .
000 e P o R O O B Ry B mortatizea
steyatcgHs adtthe trgesentt itvehti@DGR: dexctiged gotdetslt S8@WIEE@ herein.  Cells are
ttcatt tottggtttg tttgttttgt tttgagaggc 9120
C°§{ga?‘§ef‘ b %P‘ft?ﬁwg ‘%&P‘é&”{ﬁ ﬁe%a@a@g@da@@@@&an@ Vg igke énte gecount the
nugtet astt Gefls 90 cBfBInet ISdkadkhL aggt | t i
ctgcttcege cteccatttg getgggat tg‘gg%ﬁ%e?%%‘?}ac"?ﬁ%“‘mwe regulatory

coppaBrd{s)psninitrseciata eellf thegnatbation timgtodgegadathegegilaost compound
: g cc_atgtt.qgcca ctggtctc, gaacttctga L
g S SR g R Bl S ARt dEaS o e Determination of
effigeti teqawgbdls Ghy B¢ 666 ISR ACHLROS skSRQABALhd A b2%dVn variables such as
tctgtttaga aacatctggg tct gaq_gt ag gaagctcacc ccact caagt
they @1@8 o éﬁ% tconlagsr.t the Iabisea &f tigaidiyathet cantaingratomtitions known to be
a t t act 9540 ,gat gact aa )
Su%gg% g%?g%gcﬁl{}% togg%lggp a%\tggg\@%c%eggbpf g5t g‘Ba‘%ﬁ 4350 14 glhe chemical
compogtion of thepytive sdguhgagabmebluehliled 3ie! ARERIIAYBeing tested.
cgtttcctc c(fat gca%c:ﬁt . 9660 ggtgttaatt actccagcat .
aat ¢t P2% E%b‘i’ IReR; QLine InveRtqn, %&ﬁeué fd metheds obthednvention are useful
forl BefHolls tdilectdll & taaﬁiaﬁ?g F;:gﬁ%&%g%@g_ ﬁ&&gg@@%%gg% ?r%?na Himan cord

t
taacttttgt 9780p c t
bloogdgeR34hatlls, or eddtED34geelicisblaal ot aetighsal KagAC8aH £method is

a 8 ccctttaaaa aggcttaggg atcactaagg
de%%ﬁ??ﬁ‘iﬁ%@“ﬁ%gggcgacc tgtaatccta 9900 agtatttaca
agadgeggsikerantiolind 6f ARG HRRFe19RS ‘E@ﬂ}%gﬁ? 8% ?tgtgﬁgé%gﬁ lines as a

9960 ctgttcaaat gctagctcca taaataaagc aatt
plagfgena 4o geraratg agxeltmodels aDO2ate Ay vidaloadkemia@gdl ).gdore particularly,
agtgt .tfgccgacct tacagc 10080 . .
thee Bl bRREe b Sl oL RERE R T PE b B il Haomi uoime e
ctitzlA8CS f alge ik, aaheRaad dbulehgnbdibdscd $3RML Bk resemble HSCs,
b cagct tcctu%cggtt t gc cggggcccca 10200 ggtctggagg
asaga% Ty JUdeest Sragiers t expeessiongdr gordefc tay gangrttec giligld§€s ab  promote
GLORB0; ctige. C t gcectggacec .
o oy St 1020 RSO 5bt PRSI ¥ J82EG- whote bone
atgttggcct catctgccag acagagtgcc ggggcccagg 10380
gt caaggccg ttgtggctgg tgtgagéL gc ccggtgcgcg gccagcagga
gcgcctgget 10440 ccatttccca ccctttctcg acgggaccgce
cccggtgggt gattaacaga tttggggtgg 10500 tttgctcatg
gt ggggaccc ctcgccgcct gagaacct gc aaagagaaat gacgggcctg
10560 t gtcaaggag cccaagtcgc ggggaagtgt tgcagggagg
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cccagcccct ccccttcectt tccgcggecc cgccctctcec tcgecggegceg
agtttcaggc 11220 agcgctgcgt cctgctgcgcec acgtgggaag

W@ e@rggseEc ggccaccccc gcgatgccgce 11280 gcgct cRCT/YS2006/040379
ctgccgagcc gtgcgctccc tgctgcgcag ccactaccgc gaggtgctgce
11340 cgctggccac gttcgtgcgg cgcctggggc cccagggctg
gcggect ggt g cagcgcgggg 11400 acccggegge tttccgegeg
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gct caact &.O?Xagcg gcgc 24780 ggcgccccgg cctcctgggce
gcct ﬁ&f@tl ggﬁc Wyssee gahoyec dhe m@g@mcmg@tic?ﬂ%ﬂ%d?s the unique
offpoRahity ¢ Ccee ac ccgce tgagctgtac
ttt 8t cj,;ag gangﬁgi%%%&%{#@%g %?ce%s %g%‘PFn‘gﬁ%%ﬁl@Phes of autologous stem cells
anglgepl)s differentiatedSRRB rotixds e @l BERQGHoRIBE HFBC&QB%, gidividual. Such stem

ct ggacctt gggagt ggct gcctgattgg
o< R EEROLE b Hi s R et b et wag oo par apgeagease protocols

dvaing ttha i fetiin 250R0 1:0H; 9 cacc .tggcacctag e
dg, t ggaggcce tt.cagcl:ctlﬁta &%t%hgggg%%%g%%%dégggg@@@geé(ent the individual
€ %ﬁ?@%ﬁ%@r?@mmc'@g@ﬁséaé} cccaaggagg gtcccactgg

251 1C t_ccgtcagaga aggaaccgca_ acggct cagc '
cac ﬁ@eg%%% c&g%té:{ gée tlf%dv %’%2%@“‘6%%0 et gheficial ggepecmydifications can be

infgeyluced dhigt sandtiagEnt By %ﬁﬂﬁggtgg afidb 3G ngegn S:?eég 3)&55&1&&51 from an

. cctgccettg gagtctggag tggtgg _ cagagagag
B A s iR VT
rdsb&it it RY. CEAC C ctge ccC. .ccactcaca
P ag glt g9 a?)g tﬁg%c%t%ccggs 8%@63g’gcrﬁmgf’;é@éda@gthaé@bgdudaﬁom whom
thezwgog@a@gtcatc gccagcat ca tcaaacccca gaacacgtac

tgcqt tc atgccgt, 25500 ggtccagaag gccgceccatg

gig ;%éig? &’Bl %&g@c@%{stqf teeaprst @@Wg?ntlamggﬂltde‘tethe agf@f)sttemt cell lines to
rep@ir 16 gga g aa gtcta

gaat,‘g%‘arg?? 256209%?%?%?%% g%t%%d%’tcﬁp gt ng aﬁa@‘ghma and smoking,

In gediiens stigfacellst conded bé osddgiogatanbiod 22680 dgh e Jhoes ?1ge?rtg,t gnd help in

. c.qgtggt tatctgtggc gtgcatattt gtgg
amé%"g&: ‘g%%aF%% %%5 9‘%@% 3@%@?&1 (6&at diahetegtRsxt gt g
gt glnghahgth@t Gittaé Plest t tg catgttcat
ol ?t gt@%gt g catgt of oto gf?‘%? g%‘??t%ffg?‘%g{l%éf adfgrdﬁ%eghe method of the
YOGt J tgmPgeitions t@amptasmgtgmgt ?eus;: tat %c%gmﬂf&% 9b948 animal
incRE85sC ctcc cctcctccag gcat ggtccg ’
lm.: cac %at t}gtg%n%? 12 g’g éﬁ? 5%“8@‘6& @lefsg d\/@ﬂ% at W@@g@ag’vithout limitation,
primajes cadentsali gegtdckCing Aeniehid ReC a celgtcaca
26040 gggct gggcece ttggagact%&éﬁ:a‘é é%%%fﬁg%gaég‘gg%ﬁglsaﬁuman-
agt agggat g ctggtggtac 26100 cttcctggac ccctggcacc

C C CPHHRS GSnee at gc ct ccatgagata 26160

{agoaane apeariibontied ByRTEetey Gadiedde rore doedintgdollowing
Bragipiogadale <6632 Mk G000H 96290910 AAARIONSSS limited to
exath ggcté‘ g}gt ttcccgccc,a gt ggt cat ga 26280 gcacgct gga e8¢

ggggfu& g TP gtedgitn@@@-aggccg gggt gcagag gt gaagaagt

26340 atccctggag cttcggtctg gggagaggca cat gt ggaaa

cccacaagga cctctttctc 26400 tgacttcttg agcttgtggg
attggttttc atgtgtggga tagBkgmpps tctgtgggat 26460

Exahggtttttat gagtggggta acacagagtt caaggcgagc tttcttcctg
“rg‘g'rgggt ct 26520 gcaggtgctc caacagcttt attgaggaga

cca@hat llbwiry tekaapk! Ged-H0LL Ot 80 tatragt aagt :
: ca%g%git gt gaggcc?cc_:c'e ctggggl%g(ievégs?g?tgf’%ta é’?‘?atg%é?clfevembly
IMMBERS gy @d@tatwﬂ@@gt@yggelbt(ug{mgt g gccggt ggge

aggfkcidf teett qag: tgttcattgg cctggatgtg
; g%cct ggc? Ig ‘%g@%%(:%‘é’@e&glah é‘éa‘i’ftgél@ &epyeget m hematopoietic lineage
cveRPIBOR 81A9 - Hebx - uahp] RARE . hiXforigf) thte tttetttctt
popujﬁtﬁtttcttitlc tttttttttt pttttlgafbgg"&cgﬂgeahott‘%tfge@uﬁ%‘éfzﬁf relevant cell
. @ﬁgsf,;‘ﬁ gfp @(Yelgg Qacb@m@tgk@@ ysisgd Sigt@lhtﬁﬁ’é fﬁftid @)\?ﬁs‘h@é’iﬁtrgéb%nses. In
act, @GS hat 96 L6 ca agcaajtctc gcct.cagce N

ct cccaagt a 3‘%? g glalllgl?t ﬁ%ﬁ%ﬁ & @gc%u toabhemgepeiesistin addition, the

gactaatttt tgtaatttta gtagagacga ggtttctcca tgttggccag

27000 gctggtctcg aactcctgac ctcaggtgat cctcccacct

cggcct ccca aagt gct ggg 270604&t gacaggt g t gaaccgcecg

cgcccggcecg agactcgett cctgcagett ccgtgagatc 27120

t gcagcgata gctgcctgca gecttggtge tgacaacctc cgttttcecett

ctccaggtct 27180 cgctaggggt ctttccattt catgactctc

ttcacagaag agtttcacgt gtgctgattt 27240 cccggctgtt

.. a4 aa .
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ggtt gggaag ggt gcaggcc ccatgtacct tcctgttact gccttccagg
ttggttctca 27960 gggttgaatc gtactcgatg tggttttagce
w@eacHysert gccgccagct cctgggggcet 28020 ggggaarEr/fyS2006/040379
ct gaagcaca gagtcaccgt gcgcgtcttt tgatgcctca caagctcgag
28080 gcctcctgtg tccgtgttag tgtgtgtcac gtgecctgetc
limétad @4 sl t cttag .caggtcccgt
1098ty L FITRREG KR L1D ?%?%9 E%ng?b(ﬁ&% %@ggreatment of many

agt aaat gac g@gcgt cctg ggggag
g6t Yrgne @s el secral Minbegoghfhe H6RABSEEH akGaL 9cCt O
tgctlglt&ge%org 26VO cacctgcal ccctgcaatc cctccagcac
t g ggctg i% ag agg® é&‘%’é@f‘a&’&g’e@gﬁg}n@, gepgesent gwentogt dgoveloped a method to
pradyptegemidifiordUnt GG A8 c g at t ggt gact.g
28380 t at.g{gcﬁ:‘gg ttggte cg%ggﬁlg%g%g%gé% 8%&?’9?‘6’2‘3‘0 owetic stem cell
18

prag%tgfsg g1 Sepigpyting@ladd rattoy b Dtrggitu@ast & 99Rmarrow stem cells
tggcg 28500

tg tgtgaot t
;r@ggﬁggg%g%ﬁggﬁxﬁﬁéggé@nﬁ%ggtg?%@gég%t @gl;;; Qg}tg%?ngm gtilized the
i irgloRc @ SaGL insH-PYeRifL BIR (g and MYC-ER and
t t a tggg gtctgatgtg 586 tggtg t an
Glgl% gYﬁé-Eg%g% ]:‘59% %&eﬂt A/%é{ ‘@g@gt g@ Dt Babigairg (1969} AGlodffunity as a
Cog%gg- 157-fpr§ tr?\téf%‘%- Tt ‘i@e&te??éggila? PG5 TR dymplpsyisgc gmunity, 11,
76¢g0hgitsse eengat gergtsglptiedantglse 986 pRad dnodEgd Li8hnat 43C has the

b IRHE AT o drotreluP et ambprbrgattosigatisde tymphosytes, By

resgicigat the agrget cdl, gL gt act gt gg ,
matagt gat g%cac gglgggv%ﬁéggp@%)g’?&ga?é%&t Y SgoBprors might form.
G g ECTiRglygeitr intgmokifet glepeidho At thidtWAEIM Bwing the

80 gat gf gt ggt gact gt ggat ggcggtcgtg
tenggrgltﬁg? gg%}’(? g’%ﬁ d?lg 3’&‘?&8?58@%33@% §Y 20bulevwing dahedty from the animal
or gytygtscimyedls Glagi BB @AGh N Y BIRR JBE F940,S gl%getlclil fsgliggl?%hf lt)uq % retained

. 29100 tgtgtggtga ctgtggatgg cggtcgtgg
n tﬁﬁ@?ﬁ%@?@t‘lﬂgg@i@%@ﬂamwm. cgt ggggt ct gat gt gt ggt

ac . t ga t ggt gact gt 29220
L L B AT 22 e
bothytetrgerusey) (@R28Mgt YYCUBR! Hd BERYPYHIY 1%1%%%(8 glét%?%thally irradiated

Dot ctuatat ot tg tgoat 2934
remgg%lf g&%gagogegcgg.g%gq Lgayg %%t g\gglglg ig@apbtigatcegl infHcdOAOSCT thg/mouse

of' %g%%ﬁx{ftgg?kggg g?g’@g%ﬁglg%g ié ?ogt 3}69% g-gﬁ{ng@ g(tg %%%%%e MYC function
(Figygbe 3%3@@9 fauet yedkgt gecipigtitgastt gbehed@iA9EHY 13%) %9%15%{059 gﬁtem cells

dev@lb, t gt ggt gac tgt ggat ggc ggt cgt gggg’ tc
;Z?&%%%Eﬁ %%‘E%‘%B‘g‘fvﬁ@t}&é‘fe@teéd?% 89 gl@lof\t, ?ﬁle@h t@,nd lymph nodes
CinOk : .
itrg ORicl 988G fH0 PP %@ﬁgt %‘g%?gﬁgﬁﬂgesgé%gﬁg%& arew for

t gt ggat ggcggtcgtg gggtctga
abot%&%) Y& U Hhsg ecewiatanpegd gud thgaetlg teaalallg a0 HeGhfentors suspected

t atg. t act 29760 gt-ggatggca gtcggtcaca
that gglg gfegltg ggvtgreg t%%t?%%x%&%ggt @t}dg 63%@%66% 38@9 tl‘gg dgyighode®e been due to
requirengatts g0t ytgigh ek Gt oyl Vr YgC agisC F&:tf%gigg é‘? g& gtag{eg tu%gets g?represent

act gt ggat'g 29880 gcggtcgtgg ggtctga
the lflﬂﬁf%?g)géﬁﬁt%l%?g@g@wphg@ﬁgn 994 gc@e8ibd ENMYCIA D i vivo. The

e at gt gt.ggt agct gcaggt ggagt cccag
e o0 gt oo aparRdb ot Pl Rug e Gudrestoe shBeve can replace the
cytolsisgtiepardent ratifegatingeind3aR@0alt funede) GO Soéscﬁo‘ftsg%% %ta be involved in

ccegec . at.cgggettg gecgecaggt c cacacgt cct
thecgg)?{%jﬁ@‘ge lé’gda’i%g%@’laﬁ%sﬁa@&-t ct ggc cggggcaggc cacatttgtg
gCWieh aac i t caggtct ctaccttgac
ﬂle?ﬁgilc%ow&fé &ﬁﬁa?ﬁz%g C}Q(g}e Q‘a‘d’ é@é?rb a tlljnph node CCHS

agacctccag ccgt acatgc gacagttc

were agpaga cod riaed ge calage ggiai GEReifen 4h¢ alRGAYL] BRI B4 cocktail

6393040, _actgccc a gc acggactccc agcag
L 66 21? gcaél?t Sté%n § 8];\ g%(g‘é’g%ﬂég %B O’a@é]@g cally aerc guhrad st flow cytometry
gttggccctg gggggcagt g gggggaat ga gct gt gat gg 30420
gggcat gatg agctgtgtgc cttggéPaaa tctgagcectgg gccatgeccag
gctgcgacag 30480 ctgctgcatt caggcacctg ctcacgtttg
actgcgcggc ctctctccag ttccgcagtg 305401 P CT/ USOB i Q
2879-117-pct. ST25.txt cctttgttca tgatttgcta aatgtcttct
ctgccagttt tgatcttgag gccaaaggaa 30600 aggtgtcccc

. a4 oaoa
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cttggccacg tggtcctgec tgtctcagca cccaccggct cactcccatg
tgtctcccgt 31260 ctgctttcgc agagctcctc cctgaatgag

wWQe®ane®e: g gectcttcga cgtcttceccta 31320 cgctt cBCOUS2006/040379
gccaccacgc cgtgcgcatc aggggcaagt gagtcaggtg gccaggtgcc
31380 attgccctgc gggtggctgg gcgggct ggc agggcettctg

l:(:t C%t,fgt Ct cc%%;: ctgt 31440 tccccactgn ccttctgccc
( d%@c ENG Loy ciig dpt plofsgeptssens ghecliew crionstimodeta for the forward
(303 o8 S ARS8 LY S AL U REGRAEE 85&1&9@@@&%&%8%@ Jacuftfire with IL-

glg/gggcc ga 31560 gcggagcagg tgccacacga ggcctg
3 tifdranh®gl Yosgtwyaitrit getdatt gath @624 (F§TRGERE@AUlarity (SSC). The

~SPHBEPE P Bl SR alty TP B oatR sealstRl o GTP expressed
ingRakk el papulaedd. JTRL Clefld 4t Effelchty 6F Qetfbtv%ﬁg%%ggcﬁon in vitro with

attttatccg attctcattc ctgtccctgt cgtgtgaccc

IeHeYEEs Hné crrede gPNAstfor 101 EEBtagd Bei-dgat t t cc cat ct ggaaa

?tgtg ;gltg%g tgéseﬁ%%xé g’é’g g(;glglgggeg@ g\é/%rtag%b% gg%- lg %ﬁ ?nggga%g marker negative.
Afteccattagdna ic tgggt,arUs be@mas e@s end hesbAAR0y 206 RALIEL frozen for

l31980 ggt gccacat cacgtcctct %gtattt_taag t aaaaccaca
a@ac%tpésecg\gte& abjgeagation. dboaocellt getgined cexmyessiont 9f CEGFP and  were

. > 32100 .
hoSIRAGARY) PO AORE SONCAREARLSE (LOCBITHES i gibres mprkers (ig.
3ect dhgamtydifiaate ot cedge gyprdsdondeacia YOeRCABatd-derived and aged

cgga .ctit tatttaaaaa tataactatt 32220 aattattgca i
P IE Pl apkEiR VA TTG 28k CRECRAT of STdhindoNpS AV ihaidiing bound by
thét# Stheapileb 3 ARt @t 1RAG A Mt %qu'%tggi%‘?e tQERAAARER longer culture 3

caaattgcac atggcagcag 32340 agtg ggccgaggga
mertbgy vyt Waek@hoga@dgmas aycyidigant befpgemarkeaowde40@lyzed. Finally, the

. , tga c agLcacC tcccaaaaccaccg ggc,ctccttc, .
e e e RS-
oridfiridl tpatiRFpeya AP tBELARANARS afl KHACSHGLS Hﬂglgegg%a bind exhibit

t ggggaat gt 32520 gaggt gat ga ctgcgtcctc atgccct
the, BB Ry Lt deetthat grevidyell kngttern 82680itaticaniganiae (Reya, T., Duncan,

C C£g tet ccecat C ttig.gcctctgaat .
ABCATEC IR S Slend BRGSO S0 L0050 LS80 e,
LIagagedagt tol¢ cacnt GimaBay B0 sé18taeivaR 6 A heRaBpeicat Gtem cells. Nature

42%)9%49[% gtt gactcgctgg gctggccgga ctcctagagt 32760
0] gt gcttctgtgc aaaaagtgca gtcctcttgc ccatcactgt

gat ty tcetittcttt .
oet S5 RIS ARERIORRLER ] Tl s s
abevry god tvraig ablg tagtgyeyd ogadL 1@ afthebe HaEURBAE bOtRRGRGhGRe cytokine

940 ag catttcicct ggctcagcct cccgagcagce
copi dnd S0H 1y dER L RS Shorowrtd dhige ducergyet AATERALS were extremely

driisiigt (37e8ifh ;
AL A AR A o e
an

ghtggetica3MROniat lineadifferdtopdoicit propoaiaaligCshese populations.
Thgiaa%(:o? gt et ttt aa&%ﬁ.g a]g]c_acct at a ,33180@%0 cttccc L

HET RGO FORYIAGIR ol siag tistyenif oy Gt briah andipesitis for Scal,

EndS@fPaROEG 04 %@&tfv@%ﬁglg% 8?022505%9%3 gnlgﬁa.gg@?%iagso appeared to be

gcgt ggcage cat gectt ct gt gt gcacct
negaiiygortheugh digraquiredcontlightatign (Fig. 3 Thisgtractydd36@esponds perfectly

et e LT TN T
al. ! gippgQ Atheaint &aeHs CIbkéree RGO S A2 Rt %oggé tnChE 9311 ltingea that they

aaaaaaaaaa aggagtccgg ttaagcattc attccgggtc aagtgtc
recgnity| @btairadgfrgmaleulemies chatadevelaped afjematramstitedt HSE's obtained from

. ttcag 33600 agcaaggatg tggtcacacc
yotggg??gﬁg%@%?ttcag ccgccccagt gcatggtgag 33660
agt ggggagc agggattgtt tgttcagagg tctcatctgg tatgtttctg
aggtgtttgc 33720 cggctgaatg gtagacgtgt cgtttgtgtg
tatgaggttc tgtgtctgtg tgtggetddgg 33780 tttgagtgta
cgcatgtcca gcacatgccc tgccecgtctc tcacctgtgt cttcccgcecc
33840 caggtcctac gtccagtgcc aggggatccc gcagggctcc
atcctctcca cgctgcectctg 33900 cagcctgtgce tacggcgaca
t ggagaacaa gctgtttgcg gggattcggc gggacgggtg 33960

.. aoa . . o, 4 a4 e 4 oa o
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ctaatgtggt tcaactcagc tggcttttat tgacagcagt tacttttttt
tttttaatac 34500 tttaagttct agggtacatg tgcacgacgt
wQeagoitsayt tacatatgta tacatgtgcc 34560 at gtt gerguUsS2006/040379
gctgcaccca ttaactcatc atttacatta ggtatatctc ctaatgctat
34620 ccctccccac tcceccccatc ccatgacagg ccectggtgtg
t gat Tb ttest ah€ abitie} 6f eHesP4E180CE; c ;
&Lt cccacct gt gag}i gaga acat gtog%?%%%lta%%g{{p?%tgh%ﬁ%gms were cultured
witp e iyighost fengod ie Hipapresparce of i B3¢ Eageindt SOF e &ir@inate MYC-

CEL.AL 4 catgaact catccttttt tatgactgc o
?&?@“2??? 3% 7 o500 405F R R tobmpnarfedl chf clown in Fig. 4,
sigmjficamd tpraport g tof gallaheduirgd B ligsloet t C t1Go

i 9050 at tggc 0caat(:elqz:llac,a_t z;cgt%getlgglg(t@&g@g{ug?%t%t@ﬁ @Vl@@’ D19
< él{ gadjgt ﬁ’gth ”éga@t cbr 3ddigony thegimyertves haecbemt atde to generate the
follg : ct ctagat cc 35040
ollgdaR! B8GLeIYILEARRY %Q{d?ﬁ&&l ofa%()%g‘t ]{r%%at §u§l’lief'a€£)c4t+cab T-cells,

tt gaggaat C accacactgt Ccttccacaa
mpeaislc aelbadMes16), tgtidanagythibid pagleatér GoIRJaNEAlD expressing cells,

C ft ttttf atgaaaatag 35160 tatcactgaa
b SIRREER Gl Guitber padaeaeengvilassoe e by cabasals o give
115398 3fhe tintdob g tag Rveﬂ%?ﬁ%@sfge%g oﬁﬁgatrﬁlg:t%eic é/télg}é? g%tgfn%lion differentiation.

tt gaaact ct agct ccaat at agc
Alfhgieh c the t canepprisemghys trohabednc tirrigahtdjaald aprd&3# Oinventors expect

: : t agaaacaa,aaatttcttg tacacacaac ttgctctggg .
élg%%]?%%%%gfgorg %2 8Bg AUl A% CUNPH 5% ) @%%gaﬂé@%lé @ §gmuch more efficient
in BY@tiqirod@giog ATE B VR orEhE Hi1BSGH GRentokd Qn&glghgcattlgg & tPe ﬁ{st example

f%pgct%ggct tgggCﬁtgag ggtcacacag tgcaccatgc égagct cC
of 3x0aditionalbn immgHalthemgippoiatic stayacelhiige thayaggbe bringed to differentiate
n9gtpccat gc tggtaaaggg 35580 caccacgtgg ctcagagggg

gcgaggttcc cagccccagc tttcttaccg tcttcagtta 35640
ccta agagt ctgag aagtggggcc gcgcctgatg gccttcgttc

gtcttc t 35700 ggcacagaat tgcacaagct gatggtaaac
act ?fgﬁ?wtn& ?@t@’g%éesgaé@%&et 1gsulsrisoloptivadeasfet of LT-HSC lines
hﬁ@@ghghagggmﬁgggggkﬁ&g ttggaaagaa atttaagttt ttcatttaac

35820 cgctttggag aatgttactt tatttatggc tgtgtaaatt A
gt t tthe dISC Hag desuiled i8 FR8Opleayaeag bt apFopest @%‘lﬂgcts for analysis of

e R B Ao B Bl e aiaii iz fesch enigupisy doesashomishowsapiulate the
defectinag@rs Tae 36RBRrARAC Hebblo KRG %@8 ggest%tgg Eé,g gaggétgve transfer of LT-

t gt.ct gt ggg gacctccaca gcct gt gggc
HS&glé%f‘éclé thaily drreieted recipjenis indaitipt gt fegingines, ligec A8t £8d animals

~t oLt cgat gct. t ccgcaaga gcagaggege. |
R T e
treged aghgagbx dgoineaaeat © T8saCBt@aRt ipi
(fgtﬁmzs 9-117- pct . ST25. t xt acgcaclz{cg%g%tafgggtgég%m ient bone marrow
anq splec-Gsils veag aygttethand: thggeeaveryyamt pixnotype f Qeells (GFP marks

B3R CG.cagt gagacc cccaggagct
o e T oo s Sact cot oo

fagbﬁgﬂ@m ﬁbma@mtlgmeggie@a@a?ﬁ g?igaﬁst%t?&letqﬁ&&segé&%tdt th? aged HSC
. gcc, cacagcgttc, gctgce ca cgttcctgcg tggggttg
hn%%%agg@j&ai% GHoGERGsys4 aee 3&%@ ting AGMEGt gPepridmg upon the line

trars€drieda 30 6709 AFYR ?ﬁﬁ 18994884 Ltt g4t —
X tgatttttgt g aat caarall%?gthgaa glégglgga cggg%d%%%t GG%E)ShOWn in Fig. 5,
0

does oaigd 4ABMfoysl ABMAS gatatigot B ¢(CDEYYaRd JYAUUES CIRI*, CDSY

t 3 ttgttt t t ttt
cellg,g %gaggo%gg es. E(?]g ghlgg %fndg grgxgg@ﬁgtggg C %8 ’&;@g i&gg %gme recipient to
reciplopt @406 if ARGHTHAAbndIHF BPHBC indLEE tl-ﬁ%&%rd grgxg%{téxglty? Hhile both

. 36780 aaacccattt ggacccgccc tccaagtcca ccc
lineg dgsted waxa rifg Jecyewet CTBZAR] GHIR tsopbhyPosidvgaT Ll (Fig. 7), B cell

cC cacagca ct gt gcac_36900
Ao P o A TRy R o Shecti g Vb BgRUaoD19" colis
gagggct cag 36960 gagtcctgag gctgctgagg ggacagagca
gacggggaac gctgcttctg tgtggcahgt 37020 tcctgagggt
gct ggccagg gaggtggctc agagtgtatg ttggggtccc accgggggca
37080 gaactctgtc tctgatgagt cggcagccat gtaacaggaa

ggggt ggcca cagggagctg 37140 ggaat gcacc aggggagctg
cgcagct ggc cgaggtccca gggccaggcc acaggaaggg 37200
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gctgacattg cccctctgcec ttaggaccct ggtccgaggt gtccctgagt

at ggctgcgt 37920 ggtgaacttg cggaagacag tggtgaactt
weecergt®mgha gacgaggccc tgggtggcac 37980 ggctt t pQr/US2006/040379

cagat gccgg cccacggcct attcccctgg tgcggectge tgctggatac

38040 ccggaccctg gaggtgcaga gcgactactc caggt gagcg

dca%tggccg gaagtggagc 38100P C T/ US OB ./ "MHO 3 7
2Erpedithepdid BnaBogess otthe gugt gggs ITGIRGREMsAP HIGHITAe predicted

Gk
cctct. gcttccgtgr 38160 ggggcaggcg
;gg%%%é%%%@%ﬁ%w Ung SR o EoP Ve Beomtiativn using BM
Zoin dgogedvaiallng t gt t ga , _
43¢t cgeac aagg _ggggca}gt %’ﬂ«’:}%%g %)1]?%:(%%? g%f gg ' g?% é)gfngcggg Cambier, Aging-
‘%&% 2 GEelgsiene @tg%&%rlngwugn@dt @llading tet p?‘ip'h&t%&l@ cellt repertoire. J
I c c cccgggecct ge c
T I a0 R R Ui S degaopmental arst is
obgewvedt vhem wibale ghgac Qnﬁf(@@%@lﬁcﬁmﬁﬁﬁ@gsﬂ:ﬁﬁﬂgiﬂ%gt ice ig used for
ggcy c

¢ict.ccg aacccagaga cttcagggcc ctttt agtc
tra%g@%ta Yt gt gagc cccacact cc aaggct cat ¢ cacagt ct ac

agoar@GaMnt S BhiCALIA 1P ﬁ§$ scs{sg ag 9%12%%%{:%@% gtteé g%%'{ggr, successfully re-

eggcagggcca t ggt gt gggg 9999
sighbtheng §iltHECliwadayn tong agagsi @faasﬂf\%cl‘éeﬁoiéfﬁsf@l?ﬂfét Stfkinal HSC
gCagaaat C

: 38700, aat t gaagat _ggacacaga
hngtgg%}q%? ?{ %ﬂ“ﬁgt gpﬁa‘éﬁs %‘t%?gﬁ’@é}%ﬁdcs@@%(iby galtating baig marrow cells in
stegc agl) goaRithegt faGR& ttt gaggccgag .

a2 B Q00 oot enaatelt 10 SERALEE MR o ey SRR o giowing and
exQibt dheetiginal phgaetipe. cc 38880 atttctactt aaaaaataca

Exaﬁxlﬁﬁ,tj agcc tggcctggtg gcacacgect gtagtccccg 38940
ctatgtggga ggct gaggca ggagaatcat ttgaacccag gaggcagagg

t t gdhgtfolhoviag eRAnslIREATRAS n@&ﬁ@&hggg%er%ﬁg%%ﬁﬁ%gagizing HSCs using

a t a actt_cat ctt aaaaaaa 3 aaaaaa
a“%iﬁ@‘ﬁ’%agfte‘%@%gﬁladémmagt ggacagg tgttttttta ttctgtcctt
391208888 t tgct gtgcta ccggaact gg
gg_gt g cott p@g(% glt%g%%gg% ﬁg&% %&raggg ée%qqﬁglga“ﬁ/ JigReikiged long term HSC
celbainan gleggibed amt giguslgt hdreina e GR@nitid 298 el 32249 y out this

Q . C
ctate gttctgagtt aacagtccag atctggactt tgcct Gttty
P r"gg‘g}a‘ét"ﬁ %’tpiet‘%ﬁ 360" et 3@@ gﬂ@@tg% desehedghovyadizaggmy introducing’ the
traigdgécdoEs acs G8d ¢4 : C,.39360 t.gcaga
ccctcatga t gggggggitng lgcag&é g%gfg“%%‘g%@éﬁg’gt’g (o j&? Gerantage of

g :
cariyen thit aEeadye oot ét gitqgiahat t0eg esRt af Ql?ea?ﬂ?éﬁqg carried out in a
ctcaca

. crccccaca 39480 gtccctgett ccc
Congg%:lt&% g@é]?%m%fl ctggcct ccactggcett tgtctgcatg 39540
at t Tliecmethod tirgCih A& the $CAGR te aggcacc .
qLctacagt gc 356010 t ggcca?%cc agt‘ag gg%g‘?l%é%{ﬂ} %?@8’3’%“0% (5-FU) in
order tgEntigh dor Hges eed sulucqthast gilltth PGB, t SEEGHAGR] hematopoietic
terf 96 ; ct ctggcacagc atcagtgaat gttattgaag
e 397%8%%2%%%%%@@%%@58&3@86 ‘A’F’% 5eis% ang ghtpdated in 24 well tissue
cultgreaplates ta DMBbBaRGRCRNBHAEP 1500809 A V10§ ?&glg%%%semm and IL-3

Ichéx?tg?g%%f‘a %g%ﬁgtgg gggztg%: i %Lﬁé;‘er%ﬁﬁfﬁ%;ns H@EAgAGEH to three
rour@{ H PAR AFeAHROR &H%C%gf%g?%f}gﬁg%t@g%ﬁ%&%g ;%tﬂggetroviral vectors

t cag t@g_g; ;&gacatcct C
encogg) Beh2 cBgeflig agaagiadeas ;
PMI;?;*%Q! ?gT ' 11S. "3 Bej}ggi MO 3 1 BERFEAAE APNFIMPC.ER or
L1 17€ pAUS SPRINIRE. sypemalanisaweiggedlisaigt gmdt smpidngagal with 4
ug/malt bf thol c c 4 0 ccac tca
_g gat gtgljjt:gzaytglngézj\l ' g?gg?%g% gﬂg%@d a%ggggssg%ggl@ggﬁ é’gggétlﬁ’ag‘g@g glhe two
dlffeamw@'abgg@@w@ﬁg;WQ@tmggdaag 1ot gtigtahdatdét SHhat@19. The cells were

: aaaagag 40200 agigtgtgtg taattttttt
then AR I 2 APOTR RIS Bt Futl Spgmgenbitere 0pbed st the end of

cachasparg et aion. 24 APaE agac .acat gcagag
ngc accagca 40320 gdgggggetatﬁg%g)gg%g%%@gg%%?eggé{%}@é’gé‘gns uction were
gggaggt gaa cgttccctgg tttggtsgttg 40380 gggaaggaca
cacagggagg cggat gaaac cagtgaggca acgggcattg ctttcactgc
40440 agagaaactc agcttgcctg agccacagtg aaaat ggcca
ttccctggag cgtttgtgca 40500 cgtgatttat ttaaggcgcc
ctgtgaggtc ctgcacattc atcctctcac tttgttctcc 40560
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cattaaacat ttttcaaaga atttttgaag aatgtttaat ggcacaaaac

gtttatttca 41220 atgtagcagt gttcaaagct ggat gtaaaa
WQ2HCAeH8EC caggagcctg ccgtgaat gt 41280 cat gt ge@r/us2006/040379

catctttgga catggacata cat gggcagt gagtggtggt gaggccctgg

41340 aggacat cgg tgggatgcct ccatcctgcc cctctggaga
deternsiatd) by tflye caogieniaatkl ) i bRRE t@ de@rhfet it t{%ié}%lucﬁon efficiency.

t ggt gccac ctggctcttc catccctgag attcaaacac 4
TE@ ?r%efga% el ¥5Egber incubatedint JSNPEMtr@%W@ santabeegs t-3.a6£6, SCF and
O RANT Td et oS REE PR B RRG0s ves placed on

eﬁgig atﬁtetslg sw?a@%d}gﬂfn@a?ﬂ g@amar:e?le W:ﬂt slcgfl??ﬂgi dstrideded.
gatacgctica acal cactag ccagdtcc g a g .

gtc aﬂé@&d@is dgf ¢ty ﬁli’lﬁﬁaci’i hsonxentops \gvabeen gelade eererate conditionally

ink 6411283 411 B GAH Yo A &‘fn@%ﬂ)‘h’gﬂcﬁcgent‘éy}?ﬁfc-ER and Bel-2;
ccaggcaggg caaggaagcg ggaggadggc aggaggctec ggagcaag ’

Mt E eagd HAERTB2¢ epsdygstrigtape egtpgugt af tiedameingtigmerase); ICN-1-ER

tce.cccetgtgt e tcaget c 41880PNMC T /. U OB/
PR 58 Fesn oL tage ol gy o Natebo) age diel-2: ION-1-ER
argh KTRRICCAd MAECRRIGAQICNL CRROTAE A209789ARA S F{%s%? 891 show the initial
gcgt cgcaaa ctctt%g gg tcttgcgget gaagtgtcac agcctgtttc
chagaciarizpidemopostoo gfgﬁga@lldg@&c heatyaetied ligcacmymged of c-kit+, Sca-1+,

aghbc g cgcaagtat g 42060 tgtgtagtgt
COMTAC .00 B ST D08 AL BT g o
lo?g-gﬂfh ?emabltgﬁiet&g st@ﬁn: éﬂllzgifg% dﬂ@@f@fﬁ%@ i &AL ilgfﬁ derived from the
aca tgaaggcatg . ca caca
ﬂ%@&%@ﬁ@g& S&ffq ‘%irﬁggwéaékyg?@gg@dgreg@%q?g@n@d&%?%nﬁhyl-1), as well as
] tiC t a cat.g ..
fogfg tﬂlg.?%gs; tﬁg s‘%féf?) %lts?g gg’gtﬁg t1 5 gﬁ%&g%ggﬁg% 9 '?Iﬁé gé\% g?%gsfl}gwn if Figs. 8-11
hadtgemtin galtyrg dot & w‘e?lgi priyirtto @?e‘mﬂgpiﬂgs Q(Bteﬁét aflghaed tB?en etxpanded and
.agcaccaqgt.g ccact.cctta ca gaga. cggggt ccca ggecttggtg
dlﬁgﬁggﬁl Cgcglﬁtlgﬁ%ﬁgcélitu@t flﬁ %\%\j‘iﬂ% g %aﬁﬁ%c‘%‘i“g agg gcattgtccc
at CtRaeRk 16 FUe 8t i 30n% i i
JdLg:Eeact e e e PERFic TRy celllines derived
tel:]

Keabiainet Eemgoyyy Co3 R dyvipechaantre catrwviralty otugidgggiowith BCL-
2600 acct. .C tctgt ttt _
> BB IR o RO B EG Ged G RER A BB Shoven s e

rhgaggpoelepresdigabreidRs 9 Géungd lontBGHeAIQHL3 FTbEBRAAS bf culture.
ccaggccg gatttcactg ggadagaggga

42720 gccgggt ga g
t agtzlie(f%mflg %? gkgaga&]@q feue Flsoveibe pbenaypic gompattontad cell lines derived

g ol SR R S VR
dz)?i{rentag;gd?gﬂibﬂ@ @? oggi%ﬁaicggfgrgggﬁﬁh@}g gg%@hg@%ﬁ&t 1?%0 culture for >90
days G Ry R igheq B vt Bty L geetced el PG E G qud oMIEaBl-2 (top
pafid§?2 mgtMgI@ERtanE?g\%H%%E%%T%QQ&QQ ggrga@s)fl@[ C@\%If(ﬁ-tggg 1.ER and pMIT-

ttttcagtg gtgctgctgc ct gt gcacag
Begfgdhe cellstwere angeined it PMENCupbleatentedogitiag5%Ieh0 calf serum, and a

a c.cgat gt ccaggt gt cc ccact gt gcc t gt gcact gg
cogd8l 3B BERg 17398 T e80T i bhaotis o edewnipige clons 3 (voung)
maEtOHHr 3819308 ehHhRus 8988RFE CThe 3ARE ltegﬂagé’lﬂatﬂg fesults of the flow

ggct gggaag gt gt ct gaac agtagat ggg agat cagatg cccggaggat
CYWIBHY anasiidior expressimacidhe virg cxgrey by madtegc @R gal Thyl.1), as well

R R

Thatfggcdeit liites tooatad@d aebpdtaoh et réiamel gge ﬁﬁenga%@%ﬁ #9%SCs (Sca-
,cca(g{gaa 43500 tcgacaactt tatcacagag ggaagggdcca

ct

1+a?%ﬁ§¢ %ﬁsﬂké%bagggc cagcttctgc 43560 ctggagtcag
ggcaggt ggt ggcacaagcc tcggggct gt accaaagggc agtcgggcac
43620 cacaggcccg ggcctccacc tcaacaggcc tcccgagcca
ct gggagct g aat gccagga 43680 ccgaagcc ctcgccccat
gagggct gag aaggagtgtg agcatttigtg ttacccaggg 43740
ccgaggctgc gcgaattacc gtgcacactt gatgtgaaat gaggtcgtcg
tctatcgtgg 43800pCT/ UsQe/ 379 2879-117-pct. ST25. t xt
aaacccagca agggctcacg ggagagtttt ccattacaag gtcgtaccat
gaaaatggtt 43860 tttaacccga gtgcttgcgc cttcatgctc

g, NN NSSN L o 4 .
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ccaaacacag agtcaggcac gtggaaggcc caggaatccc cttccctcga
ggcaggagtg 44520 ggagaacgga gagctgggcc ccgatttcac
wWQo®anes8yg ct gcagt ggg cgaggct gt g 44580 gt ggt CREL/TS2006/040379
t ggcgct ggg ggcggggtct gattcaaatc cgct ggggct cggcecttcct
44640 ggcccgtgct ggccgecgect ccacacgggc ttggggt gga
cgccgc acc tctagcaggt 44700 ggctatttct ccctttggaa
e S ey oo e ML Skl of cl i
dexBga G (&L acccc citagg a atttg
t aaaaacatt 44%%@1%? g‘%& ¢ ?'ﬂlﬁg gg ?@&@t e %@%Wﬁ@a@@gmﬁlly transduced

Wil difagacanbontians be i i i

e gt fABE0 § ORI By st
i 4I40 %%19 8%‘3‘3’& 85 %@@gd@%m @gnahmecgw%;ggggm-qt@w.m and pMIT-
O Bt I A0 ol B T 0 R b B 0880 6 PMIG-ICN. 1 and

t ag_gcca ggt acat ggg gg cag
PMiiishdbadoougongsl or PYOCAGATUD o EHUREIROT (bAEH BH9Y. The cells
W&E%ﬁ%@@&i@g{ﬁﬁ\gac cacatat gagcacatgt gcacatgtgc
: fgtttcarggt ﬁﬁgﬁlemﬁ{l@ééﬁﬁby 4 Satglocal igrecw aaelg cocktail of IL-6,
L3 eich §GHASh G0 0RE HhHE .gaca t ggcgeggt
da452§0 g?ctcacacc tg)?a%?glz%gf %%g%?‘?(%‘geg" 8’8%8%&3@8’8‘89 months after 90

Yagadgareiovetaigagbes als pofklg gagtidnaake a6eRICHIER flow cytometric
an&lG a8 Gatt égﬁes 9aaFGRs L LLct at gaaa aat agaaaca 45360

ag}g;at tagcét gaacat é%t& g?’@?@%g’é‘c@a@{eﬁgﬁ@@cw Thyt.i)gggaeell as four
mayleers) acayirgd) todddR 1 10RGERACASE s LIRGSGS 1ggt ¢
celi c%gt c gattg%a ccactsé_t a@l?&iﬁgg%g’ ggg’g%%?ggad Flic-2. The four

83 ab"%gagﬁeda%gﬂ%%@t@sttb%a@faméahmpmg@@gasf 1IN+, c-kit+

CDCB&S,Lkﬁ{_@.g;ttcttgg aaagaaacat ttagtaggaa cttaacctac ’ ’
aca&g aagc caagtcggtg 45600 tctcggtgtc agtgagatga
gat §atcgge te digathcihis figarcsaaatec PG e 12
oyl PP iSscd MO 3 5879- 117 pctﬁ_l.?e%'gi'%g epBARE ot cell lines
atgcace 393@5@5 tave geves aafy guigc et ggrangilBal@transduced

With Gl rgaCeim bt dWs %?%H&igfeﬂéscalltdgl%%%f%%%%nf %gg&gé%g% vitro culture for

t aagt acc t gctggtaca caaggaacaa
>9(8 da

et earighed éﬁﬁsi\g’ire cqtmfaag@gstdgge{d?giﬂg 8%%92%2@}%%‘1\@1&101\1.1
(tl(\)/l% gc gt Ut ? g/g%t— Ta@a%@%g@qdag%gég[@gdﬁgé@adﬁagdabt(gt @AdEG-ICN.1.ER and
p YacahacdR TN
icecaiacanecavaearact ot OREER SRPRERNID AT R senqurcnn,
4 @gﬁ%ad eh1lt60 32@@2‘5@12231?\&11 gﬂgggrggotggg ?g ?ggtést'éntative clones 3
(yose) MUYt 86 ?%?sgoggcanﬁlet&ué gg glélglrf:.c'lal}edqa@glg genrescobibg cestults of the

aggaggcctt tcc

floweytametyicginglytig tor @piasioalbrth t
e o et BRrBRr ABIATERP and Thy1.1), as

well’ ngf?)acat y Ee%
P Yctaserseeairedty dafinglongdemabiSgs aggtied, §ta-46260, CD34 and Fik-
tgt

2 T ! tgcetgct tgtt
Be aggicen gge%%%%@gstgg%xg%g%go%g élgag 6%@13%@ tl%;@%p(gtyg %@?‘?’t— SCs (Sca-

gtgag(sag
1+, e-kitt1 €Pe4re flatepggaagt ggtttaaccc 46380 aaccactgtc
gt g agcagagcac ctgat ggaag

Zg égeg%eilglélgeéglgagg %@{oﬁ@%égggg g@ gecoastiute ¢etlobacoinpartments in vivo.

Refettin, Bi ct tctctcctgt
Tiocceca: 32’3?5’%@%@;% ol 0 AR 9E Bt B cfrgotiesduor T cell and B
ccll g EnYty figmgeralinayglegivtd fiohe IS (3! AR AD B S AT EIIIEL6 mice

46620 ccC caag cttaggag gaggcca
jchat g‘%%%g@gg%lycgglgggﬁdg%ﬂﬁ gg@g@%g@@u%%@%s %@%ggmggga and maintained
In CaBinOrsymCeitrg a@tefC By > Ptﬁfi?ﬂegg%%g %xglg%}feflg%g(g% (\:;&etrec tre’croviral

Hmmgqgéo %gccctagac actttgtcca gca
MIGIEI ct a%lee Qﬁgbfﬁ a%taigﬂl@m‘gﬂtﬁg fop BAGISLIREMYCER and
ﬁ atttcacgﬁbdg§%§§§%8&gwggggégggﬁﬁmpdﬂég%gﬁb&GOM@DP@K@@IThecdl
Ines giere gugiiaigedtGORM RN a6 pIe KR Et A IRALO IR cgcaga -
ccgt cgggt g tgggcagcttpgkcggfgtct 46gg§a€%§%§’ ogd @ cocktail of
gagct gggct gggcctgtga ctcctfégec tcectgttttcc cccagggatg
47040 tcgctggggg ccaagggcgc cgccggecct ctgecctccg
aggccgtgca gtggctgtgc 47100 caccaagcat tcctgctcaa
gctgactcga caccgtgtca cctacgtgcc actcctgggg 47160
t cact cagga caggcaagtg tgggtggagg ccagtgcggg ccccacctgce
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aggccgcagc caacccggca ctgccctcag acttcaagac catcctggac
t gat ggccac 47820 ccgcccacag ccaggccgag agcagacacc
W@ o®aneTse: g t cacgccggg ctctacgtcc 47880 cagggaRggusS2006/040379
ggggcggccc acacccaggc ccgcaccgct gggagtctga ggcctgagtg
47940 agtgtttggc cgaggcctgc atgtccggct gaaggct gag
In-gtge a .ccaagggctg .
o e e BB B Bt B ioemtituted using bone

agt gt ccagc acacct .
mggeyctey gells tonRage dgmjacaddcr HSd GR&CRAEBRIIAIZES $9¢ Weeks later,
bdrECAGLSSCS 4@120 %gat gg%?t agtccatccc cagattcgcc

att gtt cacte otdgd F’é‘? Skdedevithp pardofopetificdurage markers. The
develbpaRhteBmegtI0DAE ct agge, tct at t

48240 t ggagt gacc aaagg]?gt SIC @gfgg%lglggggggﬁggﬁlﬁgcﬁﬁg%%l Y be observed.

D . .
%tﬁggﬁ’@ct By degersoptive @BB0Q@rectpyé@aRtCca anist gﬁg%g 8 Tn each group,

foret 0 t aaaat actgaatata tgagtttttc
P ggt tltgfg% a%ggggﬁé’i’%%fetadf‘tcgﬁ)a%@ér-t aat gt gcac t gcat agaca
Exanmi¢ 4t at g 48420 caattacaga agcct gt gag t gaacggggt

ggtggtc gcgggcccat ggcctggectg 48480 tgcatttacg
m{%;gg%ggiﬁg)vggg JEAMPRY (%Sfrﬁheg?m ;’ﬂem]g‘mg 9€ Cthe ain@Hoa! BHC reversibly
i ing Y a 1gc agg . caggagggga

aggagélg ag gggg@a%g%{aénfg%’gﬁ %%@dgé%&e L CE

agad¥ranidiiqguhagilcaneh of €69RUGHERHC #9873 48 ge%g%dg fjpman long-

terfCtd cc .cagcttggge ggcggggat g &t ggagggcc tg
© ggca’g‘gg’ 9’6“‘48“%% g gt loayeh dhgytcogditiagdoft@ortalization. The

Inveh@goRH@aHerefRdh hk 94 91919721%%@10@ %g%%&giég%gggg‘ggqsc@@mples for

hmg}g}sggﬁt gg}gh Cclcf:cct ctc ccctgc
4G gaviq getave ahengyt GUEG 1hb Getr6tiggds Geat : -
S é%?lg{grg%l preferably with

am H&?@%ﬁ%&e%ﬁ?@@?@@%&oéﬁ%ﬁgé hcgq?ltt acgi%géggof 88 0cells. In addition,

aaa

thet pamagifce calld ROQGSL . chtaagagt a. gaccaggat t
bmg? 3 Crot o 49050 4003t Jont hOROru BR At bAGgE te & eord blood

e o, oSt stk By o e
that hatcteeta grctcafcca gacttacctce ccagggcg'gg 43Egors have noticed
T PR Gikye %h%@%@@gcﬁ@r@ ghe avaing 1-EISG celt tinegRE@SR&EHon of the
4944 117-pct . ST25. txt Cttcoagisgy T the human

IP.CB. | 79-
T ﬁ?‘sﬁgB’EcNEt%%‘gs goditthefe cugvalenset imc trgmsphing Qesipichd can be

mordnéiby dfeagea@atd 0?&%8&%%%%5 953 Cc%al ging‘t% Ccifgg?with cell surface

gt cggggt g ggggctta gce
mar{‘?rétf(tfggfttgwwlg@onoﬁqﬂg. aat gt ct gag t gaccgagcc 49620

Exal@fl Pt gt at ggt gggccca agtccacaga ctgtgtcgta aatgcactct
g_grg'cctgga 49680 gcccccgtat aggagct gt g aggaaggagg
ggdhe tfdlfgeing GLaaHIe HleSerIRY R 4740 Laccetgcaa.
e ettafiagh A6fiobolt 00 st i 2 iogaagahe DNA

act ggaaggg agcggccccg ggcgecyt gg gcgga
frag%‘@tg‘gnﬁﬁ’gﬁ é'g’gR @9§ B@bg g@gl g@;ﬂﬁimtlgz anBOXIEAAFIIC cells,
cC . aal C acagaccaac
BELQEL O REAERE T didlo o R0l S BER e Derbase@BEenes encoding

aggt caggcc a
MYCGEBgandt Balt2 dritb thuhe@g Gndlod thikb t actca t .
usinacfot gtartt 49980 tttgctaaag t’_at:htg %%%%g@%‘%g%%g]ﬁg g‘%gfj1 be excised

§ APPYGLE T EOOFHIBASE gepoach divindif s BRAM b es&Ok ACEd used in order to
allové @btkalt - trattattat tattattaga gatggtgtct

50100 a&c‘{eg?‘;gl?iﬂaléﬁ%%glgﬁf“& %eréeét@@é@'?ifga‘b%’agma@@t % fimme. Two
examyplescaforgh secgubimaacas 189 CeDawd FRUGESHBInAGLJ %&C %Cthe recognition
Subst&qgcég uE:eagc c}a agt gcttgggatta.caggt gt gag b2%0

ccac %cg e {J{I{Sg? gfg’éé’életqft adeeoaebinases &t gttwdugl Beg g fetroviral

agtggcttcc 50280 acacctgtca tcccagtagt ttgggaagcc

gaggcagaag gattgtctga ggcca§fagt 50340 ttgagaccag

cat gggt aac at agggagac cccatctcta caaaaaat gc aaaaagtt at

50400 ccgggcgtgg ggtccagcat ctgtagtccc. agctgctcgg

gaggct gagt gggaggat cg 50460 cttgagcccg ggaggtcatg

gctgcagtga gctgtgattg taccatcgca ctccagcctg 50520

" N o - o o
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gt ggaat cac ggctgccagt cagccgatct taaggtcatc ctggattatc

t ggt gggcct 51180 gat at ggcca caagggtccc tagaagtgag
wW@oagneg®eyCc aggggagagt cagagagggg 51240 acgt gape®EyS2006/040379

gaccactggc cactgctggc tttgagatgg aggagggggt ccccagccaa

51300 ggaat ggggg cagccgctcc at gct ggaaa agcaagcaat

1360PC:T./ USQOB/ "+03 '7
{7@&‘5‘%%%@,5 a‘%ﬂ@%%ﬁ? @%é’aiﬁ: &ading: ame ricihe @E@W@a@@ avell as the
C
reggmxg%ggl??(%rﬁﬁg g)ta I%E}ggg%gag% %Iggag gatg ?& ?‘ %: g%edla gpntaining 2

@&@&@&thl@aggtsa@@@gblaw yofgaakdsdaan tpm&gggad@cnbed and shown

togbé %%i%%@%fn% 1540 ccc cccc%ﬁé%tg 5%%giént2%¢%pg;1bmauon of

dapmldxf)glAAla Pro Arg q/s Arg Ala Val Arg ser Leu Leu
: s Tyr Arg A u Val Leu Pro Leu

15 H
AI a ﬁ?’n‘? apﬂ‘@a gWﬂA@HL’Wrtbe pehje@ment 26 a2Bnger PF dnﬁgsnm@rdyr to enable

thd ggnéﬁﬁoﬂ—ﬁf én\é%g I%}BT ﬁ;&gdl@geﬁhéi% i Wz‘iélaa%dé% "{fél glsg the cells can

gradyslipste Aleanodr o theSiigh Jevels Bf (prcﬂff@raﬁ\{/@ afll &uRi¢al %nals they had

Leu 65 70
e\P/g’f%eél{: %’ ; d\\@:d“%@rﬁ @/ nﬂﬂt&)r@gﬁa %YLIJI@IUOQ precgssd Seysoml ahe cells can

Le
s S0 0 g T AP L o
dlﬁﬁ@n’rm}onﬂﬁhlge ﬁhe\/@lquﬂrtgtl Bess oTydeHEUe)FffréssAﬁhnwffAllfullo\_ltfﬂihe definition of
théé;\‘.ﬁtu% hnd é e%recf_éé de':&?tgonpgfa abéimﬁ%%hi ggne%iyr@ qg%o%/gccg; ingly, cells that
emebs lbeth Mabrttl Sere8 WGFPUarY @hgr 9) ﬁXl?bpo@thLFéglu%h% éﬁ/lYC and Bcl-2,

1 155 160 Leu Val Ala Pro Ser c
regpgptn@:i thap eppress Tayl Tybut]IEBGfPOhaNEES@essfﬁlﬁy dale}ted the MYC

en%cgn# u{xg%aﬁ,é%}g ﬁ‘gf}oﬁaﬁl ﬁg% gén%ts,;{r %F!F%FYAFQ? Aﬁ@t dg JéotLeggress either

GKR ¢r 1. havar deldbd bEﬂlpoﬂﬁfd)sHaﬁel%WFl alj 3 AbSred A #R9 approach in a
202 ghﬁ Ala Ay Val Pro Leu Gy Leu gro Al'a Pro éqy
diggramar g Arg Arg 210 215 220 Gly Ay ser Ala Ser Arg

S 225

> zr Iﬂa%)le}dii Ibg %\ﬁé; a@rearéy B t%tgd éﬁ inﬁér %y.lonb?al %ﬁ? e@ualed BM-HSCs.
from & sigrip ofaricaimpwhith tREERESioAl of aHhtﬁsna\ﬁ?UFY? Gt%h g%@le EBA be induced by
th@gvﬁhcgg% lgifgetiﬂ%&cﬁs egaré:tge meéergg Ef cé%)g,ctpﬁ@ profeinseatled éTJA (tetracycline
trafdaoti@iyr Hlodeir)! T lﬁ%n@ﬁ@\ﬁ%uclif% ﬁaé( c-gé d%gmg%%nil%rg a tetracycline

HIS Pro ser Val Ay Arg Gn
g ajony gy ptige relemtﬁnt SéRE)Ar’@‘lePFRIEMUCAng:e Rreotrdatgtl WER SFU and used

3 315 Pro, Pro Val, Tyr Ala Qu
to %ﬁ%% %ﬁ’-’he 05¢ %ﬁe %sdg&qd i xpire zgtmgogg@eﬁwressmg Bcl-2
and yBA @MIDB@IZ_@M ﬁlVHGE’mA) Sehe BB d:8¢ult@ld T8 theXntihfbhs presence of
Doxy%cr ine in order to maintain the MYC transgene silent. Once the cells are analyzed by

flow cytometry, they can be used for transplantation back into mice that will not be
maintained on a doxycycline containing diet (this is a more stable form of tetracycline is
normally used in vivo).

Once the It-HSC cell lines are generated, the effect of culturing them in the presence
of doxycycline in vitro will be examined in parallel with MYC.ER harboring cell lines that
will be cultured in the absence of 4OHT. The protein levels of MYC are monitored by
western blots and intracellular staining approaches throughout.

Example 6
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45 350 Ser Leu Thr Ay Ala Arg Arg Leu Val Qu

?’ﬁ? EI e Phe Leu Gy ser 355 360 365 Arg Pro Trp Met
woe@ 70 p8IThr Pro Arg Arg Leu Pro Arg Leu Pro GaT/BFD06/040379

375 380 Arg Tyr Trp Gn Met Arg Pro Leu Phe Leu GQu

Leu Leu Gy Asn His 385 390 395 400 Ala G n Cys Pro

1—)1/6 ?:1[65/ foX%glﬁ QX@Z}?{ %c%?cr e% tl}ﬁ %en%agx c& rlxg_,azgl ]@g@at;}g)cgetw lineages in
vmpgfo@owmgythe Rmhdfawal 4POOHIS R %e@xqm@ﬁésuk/%hluﬁ‘e I

Thr Asp Pro Arg
5282 o %50 used fo th44n@temy ofkn IHSQ—vab% the use of

seArlgoﬁil rhné‘ﬂhasgl?&ﬁ}'c%ﬁ[ﬂop é)o Wil &%H%V%hgﬁle\s/ajln )léFCg PFOO p@entlate the

55 460 Val Leu
quggatrgnrpfdlsgb o sp@ﬁiomﬁ)eagéﬁ mﬁnﬁlﬁorﬁﬁv@ré*ﬁﬂergte&‘ in determining

th@gglrf?g% Eb &f élilc‘ﬁ/g H@ﬁ%lom céeatiﬁzusbgsjthgggeti_}etﬁ of}ellrémrﬁenunventlon in
vifreu I lordef o ek&lﬁlﬂ%ﬁhlsﬁ@%&% %ﬁ&%e%nddabl\g/égcqﬁgnqu%smbed herein

Arg Ser Pro
W%ggqa»gggmp;f B media gpataming IIHB sILAG gnd.SGfFAblg Wathouit ®OHT. | In@ddition to

535 Leu Met Ser
the{-/gila’e yfth{ayg fh \}H? r%?’ Q R &glﬁ edp IH%‘%&H @etiw %ngmgteggg1cg %be., lymphoid,
mphgd _hé ghanulocatic)TIGFPH cdils -EBﬁIdTa{Ho B Qet@tgqllﬁ?/a% f.ﬁ?%relged NK1.1 or ter-
Phe P T 565 570 575 Arg Lys
11%@1 2[&) Ghﬁhes i\th { celty yopldecithey bei NKHells 058€DKBB 5e5§0 The ter-119
Ser
ex%;‘é%g%gy%llgragee Mﬁﬂhgg gt@@k@éa@rgg[ ﬁgesgﬁaﬁ@gs ch}ga:aée ﬂ‘}aﬁt}pﬁq)cell lines are
capgble efegivinguistto aBesf the glehuitsAsfh Tbyenal 'h@m@t% 01@915 s?&&n and that the
Pr Leu Arg Pro |ie Val
cel$’r Q/ﬂb%? | ?%ggeélgé tigh oo Agequpnjifies af goe'ﬁfrc ﬂbmeﬂus g‘,o be used for
pas&t\/g thdrapies.y $n éﬂ(ﬂtl@ﬁ thf Wlfll'%%% %at-[l S& ﬁ} %g (’g%s@dy the early

Val Lys Ala Leu Phe ser

eve&tsam Aegappgiessrngas 1@eTmﬁanvthherdL®ufoh ﬂiér?se)dué\ﬁrﬁe@@ﬁuon in genetic

d1s%{gér258%co%}¥1c%§{5]ns%§$fzaglsgltl Eox qutgsqg\g’écshpﬁmﬂmaoyvar evamuinfectious

700 G u

disgasg Val Ar Ala Gn Asp Pro Pro Pro 690 695

Leg yr Phg Val Lys Val Asp Val Thr G y Ala Tyr Asp
lie ie 705 710 715 720 Pro G n Asp Arg Leu Thr du

735 Asn
i BTGl oy e B ot e
r
mo],qpldeﬁ?/orsbiﬁltiglc‘}lﬂ&g%ﬁ& (Hat YintthceS oVahh#ig dgﬁ/e?%r@la@ h% éndl’uonally
r r, Thr Leu Thr Asp 755 76 eu
tra ‘ﬁgm}oﬁg% n Phe Val Ala H s Leu G nIGI u
7 P al | i
-(;h LT}%%EJ‘gglrg g2 gz S% ?l lﬁgtgbigor%ra%ﬁm}ag gmy@@n&g@Y%sw blologlcal agents

that induce or inhibit HSC differentiation. Previously, these types of large screens were
prohibited by the fact that large numbers of stem cells were unobtainable. With the present
inventors current ability to conditionally immortalize long term HSCs, it is now feasible to
propose such technologies.

By way of example, one such method is a myeloid differentiation read-out that has
been adapted from Schneider, et al. (Schneider, T., and Issekutz, A.C. (1996). Quantitation
of eosinophil and neutrophil infiltration into rat lung by basic assays for eosinophil
peroxidase and myeloperoxidase. Application in a Brown Norway rat model of allergic
pulmonary inflammation. J Immunol Methods 198, 1-14).  Briefly, conditionally

transformed long term HSCs are plated in 96 well, flat bottom plates at various
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Ala Ser ser G y Leu Phe Asp val Phe Leu Arg Phe Met

Cys H s H s 805 810 815 Ala val Arg lie Arg Ay Lys
w®ee07/0y1s83/al G n cys G n Ay lie Pro 820 825 BEDUSMNMG/040379

Gy Ser lie Leu Ser Thr Leu Leu Cys Ser Leu Cys Tyr

Gy Asp 835 840 845 Met G u Asn Lys Leu Phe Ala Gy
[ Gy Leu Leu Leu 850 855 860 Arg Leu

CI |entAr%nArg Asp 7 :
Queentrations of cebhmumbgys (@maﬂmﬂxﬂmFSMO%céﬂsﬁNélBUTﬂ'@Ecré&nssare carried out

Mo 865 7 0 Thr eu Arg .Thr Leu val
elAteg Gy O\%ﬁ etg’,r gle u(lﬂ@]rﬂ\g “;L/@ca/e sh%%s ggveed (pfal valf serum, 1X
penspillinéstrepomytins 1R i-gitahmivie! andis ¢ PG -6t YR lam%?a Ficig?,pﬁlpplemented

0 05 la leu Ay Ay Thr Al a Phe
W& tﬂf;r?’o%%aa%? 1§C]é Wl@e@dqh?% 4@}& 9R008RE tBr mailitgin k8 cells in an
T T Val Gn S
urdifferbi@ibtddestatb 8 ASHe e!%er@%‘g)gatla)rc}?ci’ %@Eﬁl—rﬁ% orggy tosgﬁu% differentiation.

1,930 935 9402879- 117-pct
hepe copditionsrhage et shotwy toAbive SBE tb acT cBIRE cgﬁsﬁwsérglﬁ%rvith a myeloid
g

. Ar N he Lys Ala Gly Ar n
dlgri‘gntfasgn@éﬁerﬁh %C@l@r@g gytg{ﬁge&gepg bgaddedte (%,rqgt tigferdnyiation in specific
pathgs aldicsigh ekis ls@steld . ASH: 980 985

o0 Sor b o nn o BBl GnBL SRR of o panel of
cytokinep-e [ thigingfapcey g5 apagiett GOGI iAWl by addydowithsit Ehb}é)(l)é{é;@ntaﬁon with

n

I \ i . Pr o. Hs Gn 1010 1015 1
L@FL\@EHA_S@PG% b?sgeanlihwtgﬁﬁe S Giokangs tgabe ftgstedser used to direct

.val Trp Lys Asn .
diffesenti026 (49 30SEA3%-TRF, 61x@c§§,rEp@uTg%§ Jux Ser lie Leu
Al Asn Ala Gly 1040 1045 1050 Net Ser Leu G

Lys L Noa |
'y mﬁl_ryélsé@lpsy biplggisplaagentsyormpasitivecoRtrol substaGodsi(ekd5Brsenic
Ueld 03)

 arelidflledLA8SssAhS 93%1%%1‘3?3%@ 1%8@8%/&5 6&%&@%5@@2@&%}?@ lfi%;';es ranging

& Leu4 Ly7s Leu Thr
5 .
Wed4 tor7g howts, belon@ed, if rSeded @id Ald@tetiined (%g%d;/&'%ﬁ? g(geﬁq?s or molecules

.n JJhr .G n Leu ser Arg Lys Leu Pro
eﬁe“?ﬁ'r %dni%lé%l‘fﬁ@ collssarpeipstpd withaPBS and\raudend®t th PBS for
ofhight @braFs b 15 1120 1125 Thr. lie Leu
o As% 11385<gt1'§§ %eé%/f%ﬁ%%% ]éfz%eﬁm@ tﬁ?ﬁ@“ﬁérﬁ‘i room temperature

andhe plafes azngotrifiged fortl Qtrgiaait 3080354t Ghhed
4 fortllufncat 960 ?ﬁ&%o k gcg%;‘i:‘g%t%?% then transferred to

tGge tccta
a n@&?g }?e?l Cpg%tetaﬁé Gax Wfthégm%@d@pzidma(&‘f\@@a@r 40tgat ghageaction is
stopk20 2ATO4N. LS 06 tan TRSOUX R At LAC L,
c g’t g@?;&t tgt tttggtttta C‘égagggggg@% t]ég%é%g o%%{gh—throughput assay
an fagh fofest sgtaélcmflaadtas achiolbgivahizARABIARAAAIYIAARGEIH block the
dif ctiactaata ataacgtgcc tcatgaaata
Rl aﬁgg%@gg)ggoééigg%a[l{yawsgy%g t e big Cs duig@awide variety of cell types.
esalfg ol thegyergas aa6 ARSARRIMRRL 5AAG} i thggagacag, .
d.ff360£¥.ccc,t cgt cc_aagaat gcaa agcacegltfg%:g}?eg?%fégfgpdﬁ ceor mﬁlblt HSC
i ?rﬁlét 005 ¥ivet ¢ Yedptiens othist dssayclogoaowiL BELgeaEH: to those of skill in
the £88RO4E I ALIARIGHY LRSI LGS eC cegttgettt 480 ‘
Example 8§

The following example describes the use of the method of the invention to generate
cell lines of an intermediate hematopoietic lineage.

The following protocol can be used to induce the development of cell lines
representing  intermediate stages of hematopoietic lineage development following
transplantation of conditionally immortalized It-HSC cell lines into lethally irradiated mice

. 3 ) .
First, 10°-10° conditionally transformed It-HSC cell lines generated according to the method
of the invention are transferred into cohorts of lethally irradiated recipient mice. The
transplants will also include 10° Rag-17 cells as carriers in order to ensure the initial survival
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tcctctggga aggat ggcgc acgct gggag aacagggtac gat aaccggg
agat agt gat 540 gaagtacatc cattataagc tgtcgcagag

wQogcharsghg t gggat gcgg gagat gt ggg 600 cgccgcgCRCT/US2006/040379
ccgggggccg cccccgcacc gggcatcttc tcctcccagc ccgggcacac
660 gccccatcca gccgcatccc gggacccggt cgccaggacc

fd 7 ceccggc geccgcecgc
off d@Chaalifsd JUBS OPRIYfice’ 70 tr?ag[?cg awﬁg 8@8}@@/8@@%@%& of 1mg tamoxifen,

gcct gcgct cagcccggtg ccac

ingEpeREHY, it oudrr gaconmotialideCfadalle ShAEHEReC gglgsa%}i&e% from the

P RbSRRE s bdtcdirs e e
R SR g, gpinuscea et gAY ot
O s L e A T e e vt ot bget the ieeen .
cuta%‘éﬁétgf;%ig%o%iéé vgiaiagaﬁgﬁﬁs g %ﬁg@ 8? | 81%%%“ ot .

S rar 1% su gtggc Ja Cegtgar the standard bone

agcitqgc atcaccct, g t
m%;‘%géyﬁ onliions g*et%c‘l BABMEEM, | GVafeaagals dpafl BaRdfep, L-glut,

- noi 206:ngst atakg tg .t t gat gt accat gaaac
ARG I D A0 S0 B Wi Srasatm PR ather cytokines and

maaagct%ggg cgét gttt
G cayaltagoSHERL ELPERe s ACHAGRAL
caaaacy tcgaatcag? tatttg%t%gage ég)g%ng%%dé%raexpanded,

cttc a
o0 R e e 4% SPElcaatloned t B gimaiag adigiat tad defined by PCR

amplifitdtioaagR pfARhLLC £ aaa tg 1500 tctttggaaa
t ccgaccact Paat ggrggéégmggt?lg%%ﬁc%dt g'teﬂ @659‘%%‘$§@%§@f403 marker

eXPIE¥EPIcbYy Hloue exfometmc aftmyatytes AtdpbEdashdstirk Usb@ISr both murine and

at gg aaaaaggacc

h C aagagc .1620 agac
u@%ﬁ?ﬁ:ﬁ??ggegg}é‘gﬁc‘{%b‘%@ t @Fﬁf{ P anige agytfetrgcip®BB, or neonatal Rag-

1'/QQ@&gWhiybtwith%@N&Qﬁ@aﬂe}gmﬁl{&ﬁgng tgccctggg ggctgtgata
Exatt acagagg 1740 gagggttcct glggggggaa gtccatgcct
== gcct g aagaagagac tctttgcata 1800 tgactcacat

gat PEAkARSy aaaagagt t aacttcag atggacctag
. 1360 % acg)gg% %%%ﬁ@?%s&ri%egg@% ﬁ%@%ﬁ%% gf¢mainvention and the
adopten gtemtacokaatd & ggeraldRnraeyial i i. agct ac ,
re rgge%%it gt cc %&qaaaagca ttttagcaat t(%ﬁa ;tgg%?g%%gggdevelop cell lines
PEEAR é‘gf’lé“ ¢ slagsd Treplt dayelppmennat t cat at a tttt ggat ac
gC a6 Ghie €& PerdR4 it t. ST25. txt_actcccaata
) ctggctctg rc tg a’é%glglg%&%% %algg{%lgzefiﬁ{-ﬁ ltllf§j3§ @gaetgted according
© the1 psthedznl the gytentjan bt pigra hARIPABELE dABBIHHAT ey tokine cocktail
Sumﬁégéﬁ%@Eﬁglggzgggcaﬁg 2160 a t%%ft ct tttaggagac )
) C;:Igg?g tcrgg o gt Eﬁ@tt Baigar ql@?hg?sar&M1itshedt on a layer
0 seoh@haclactgn Gl G96Ct cet ac agggat gat ¢
lineA2cagggcag 2280 tg}gfr g%t%gg%ﬁgaa§§ %Pgt Eéa“g{ag eismtiggstained for T-cell
SEGCT A hcthlaws elierabeanlings a0t BIRIERT For signs of T-cell
develld 9988 <ﬁ@tﬁ§9§§f %% ccctcc aggtaggecc gttt?ca%gt
2 @80 ggagca gggt g é{ch 0@t?‘bﬂ%@&q@mﬁ@em aat development are
switthgtldg aggecoagdaiag aaskiRAGH Lhactatca :
linesgg@ggaclé%g gt aaggct g 1ggaaggtfegg%&g§§§%g1g Phenuprpand establish cell
rg atg tg % ﬁﬁgllﬂ% ore gfmdectadzlgn@t 20! dB8otctIL D9 Ubribed in
Exarh§le @CTRE ¢L : caaggctt taaatgac
» tlgglgagl;?ggtcec ac a%%%g@?mé%ag@gsgag%%gf%?m“w@a* Yalleles in order to
ctergiingg ydecellt matptgoesperoirdichal Kgaa tg t acatta . .
tcttgtcact taee?tt t tt%tafstt ag{ag@%clgﬁ%@;g‘es’ or cell lines
repreg A% Jaagt bl 99 d
1 agaagé’é%% lgffw Yiys Wg@l%fme@?ﬂgﬁagﬂdt ﬁfﬁ% i%gorder to evaluate
their abidief @OSGHE: A ca aacta,
their % l?a,??}g q%afg:t go r;g %aaaglggg)l%g&gct@aatn tlg’g‘eggtgggﬁteﬁhﬁaﬂm%@zg\daatas well as
It1EM Yotruxthe Crentiate i tiagaviain Setatk. t oy
to an ?Ct g e c{ntg.t at t ,tt_{gcat t 3?’?, Srity g%@i’té‘?‘?tabﬂ“y to respond
ctgta Ll ltsggajbﬁ‘t ntrergd frwvat gtttaat g ctgtggttga
3000 tatttcgaaa gctgctttaa aaaaatacat gcatctcagc
gtttttttgt ttttaattgt 3060 SAttagttat ggcctataca
ctatttgtga gcaaaggtga tcgttttctg tttgagattt 3120
ttatctcttg attcttcaaa agcattctga gaaggtgaga taagccctga
gtctcagcta 3180 cctaagaaaa acctggatgt cactggccac
t gaggagctt tgtttcaacc aagtcatgtg 3240 catttccacg

e a4 a4 ... T
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2879-117-pct. ST25.txt agtatttgaa aaatgtatat atattaagag
gt cacggggg ctaattgctg gctggctgecc 3960 ttttgetgtg
wQ@o@Uostsgit acctggtttt aataacagta aatgtgccca geCIL/UB100€e40379
4020 cccagaactg tacagtattg tggctgcact tgctctaaga
gtagttgatg ttgcattttc 4080 cttattgtta aaaacatgtt
agaagcaat g aatgtatata aaagcctcaa ctagtcattt 4140
Exampletlfctc ttcttttttt tcattatatc taattatttt gcagttgggc
4200 catccctatt ttgtattgaa gagggattca

aaca :
cat C?@% E&EOWIP&W@@ ecdeseribgsghgtuge &g@e aacthedhofidlie invention and the
ti6h OF tc tt aaat :
“SBLEH 1 AL 8 S ) 5B AL e
toglstelop dnternagipio dagiamet®d Belhiinegagdanyel 6@ HEE Todels.

ctcc cg¢ ct.cqct gcag . aaat act ccg. caagagaggc 4440
cag agjtatg%asceéip ﬁr&]ing%te g@?fﬁﬁ? 4t h?‘“@gjg'é%é:g el limesgeagratad according
tot 99 GagBaBCo R0 Hr&aaaRREAfdn 49 gg%gﬁ%gme?}?t%%egc? 9% Fhe normal cytokine

t aaagt caca gaattaagga agcacct caa
cogetatlg senplemepdech itht GtCHE anhgidthont tintoxifeh cCelld gegiidisa for myeloid

L L R T L —-——

desrelapticay Jhe agdl Bahboddwadbe0a0Rg8 ofLAGLA b A4 and dtevelopment
ta aatgtaaata atcagggcaa tcccaacaca tgtctagct

atca t
arg é‘ﬁﬁa?e?éagn@%@)rg%w%é@m@é it iy amdeaadaatabilige alsaplegotype and establish
{ a t g@agt .t aa 4860 caagatagttt o
oSS i e L SELRRER SO0 GPERLA b geported
Exagmie 8g§otgt off thet mgating teell 1ines eac thadpla®dd BEIAREo mice in order to

t.acacct ac. tctaf cagag 4980 aaaaacagga aaggct cgaa
m‘g‘ilgé aﬁ’&rc zi‘b’clﬁ%t 10, JERP Ukt a9 ytmicag{mytantmEedthat naturally lack

maced IThbsd tal tided t ageccag. acaaat.gt :
tt a‘g?%?%u 5100 tttaggag\%g%&a{gglgsﬁj%a%%gcg%?t 0 Jie mide et will be

maipigingd Agdempsidemthrengghotic in datet i d&36RAnt af the@addll lines will also give

. ggat a, gggatttttt ttttaaatta ftatgggaca aaggacattt

tisf 9 o PGB siblercioal T ddat CMI] Sad Cbaainese novel tumors

praddd hoet aadel fé:048é1iRcd dRMBIGRI t gga agttttcaga

B at aaccagaa ctaagggtat gaaggacctg tattggggtc 5340
J—‘é%‘ﬁ%t—lglatgc ctctgcgaag aaccttgtgt gacaaatgag aaacattttg

?ggg%tg Goving RabBRORSE G, (A0 B R e I3 SRt Al ctI-HISC cell Tines
andaxaminatigre of ggat plugipeteh@atig 9balsitd NeAyRaID ARG transplant

m0§l5 O tttaactaac aggatattta atgacaacct tctggttggt
8 gacatct gtttctaaat 5580 gtttattatg tacaatacag

F L IO —
in ggogrih irego R0 0egacaancding MYT-EBY B 2aindaGBRAR: later detection of

B EY PRt iai CON T meb ey elonemastnding o theatbods of the
preb8@2 @Rlention). /1t-HSE fe %aéa% g{oﬁggﬁmﬂ% B¢ in3hé ?'betgéticg SL4OHT and

caaacat cct atcaacaaca a gcataccaag C

Sroxdly fackygens @8@@6@@5@@?@%@?@%%’1@%@% ‘bﬁfhe selected cells is
o .gac aat a agactgta

v GRA0R0 Pl BLATRCLR (e 20 2 2R E0S  hdlhetgaiarsciD o

NOBUSOIYGRME Lo Cenggitt agaa%gf' hiceoligRed 611t2t&z€e?<§ ‘(1:%9% by analysis of all

bl a(? g}g aat ttgcaagagt 6060 gacagtggat tgcatt
¢ 3 gepes iyt wamynqilyoregeence tipmy cytatiteay addorespaticularly, following
the LA b othS ttogchtttg,. ttttgagtta ctggggttat
e ttgtlt gttt aCtg?g%é g’gﬁ g%%%‘ést“gg g’&t@%&@i&f 8’53‘3?5&1{ {ovpntion, one can use
twogtidffargaaagl compligichnty eppoaiict© 6ARnatAGH ihdSotency, In a first
appilbgcatgge tetttttaa at;glatactt tt aagaggt g gctgatalytc
PPEOSEEy VYo Hke FRPYPE  adleiad LAERYE gel dines aagg antaatuced into sublethally
irradieRUINO8CA ARRI chpeagtl, ggegaccatt o3 10s
agct at aat g gcactttsgf?q(?gt@gg?gﬁlgpgg‘%%eagl&@ S gupsgice, 10°-107 cells
cattgccatt aaactttcct tgtctgggta gttaatattg tgaagaaaaa
t aaagt acag 6480 tgtgagatac tg 6492 <210> 6 <211> 239
<212> PRT <213> Honp sapiens <400> 6 Met Ala H s Ala
G y Arg Thr d y Ty r Asp Asn Arg G u |l i e Vval Met
15 10 15 Lys Tyr lie H's Tyr Lys Leu Ser Gn Arg 4 vy

e o NN N o SAs o~
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Phe Ser ser Gn Pro Gy H s Thr Pro H s Pro Ala Ala

Ser Arg Asp 50 55 60 Pro Val Ala Arg Thr Ser Pro Leu
wW@2w70rs8Pro Ala Ala Pro Ay Ala 65 70 75 80 APEI/BER06/040379

Gy Pro Ala Leu Ser Pro Val Pro Pro Val Val H s Leu

Thr 85 90 95 Leu Arg G n Ala Gy Asp Asp Phe Ser Arg

déﬁ‘@d_@dm&f&uﬂérg AspsEhal
2 Gn Leu H s Leu Thr IPI?%Sﬁé tl%’ﬁ&e &I%aé’e’&ﬁ‘-g? Yl%ger the mice are
tefl 4-Ta / sublptigbGirradiatioas regiR &y 9(01317G30)CIT1&T351cet %ﬂe analyzed for

reeg&tlﬁgﬁmﬁﬁ -1[2 ?\{‘%é af%é t@nséjax%a’%oq Lge Pheh@ algqgr@?lpm@nved from a

hl@lamctRHéS(GlceM hﬁes ¥reMatrodREd MS telivdd b -
3 vaI s Jre\rodiekd 1S ive ofglggyéag?llli%pf‘ %r Rag-2" mice

bel re amlleé;L}OlTr F;F}E)GS ?EWUEF@I?N@E wHE @ko ubd yanalb&ledAf(b'r appropriate
re@éxﬁtﬂﬂt% |6€}Q 4G n Asp Asn 180 185 190
v ‘%&SE% %%irgp alu Leu Tyr Gy Pro ser

y
EA@;D.@L% pro 195 200 205 Leu Phe Asp Phe Ser Trp Leu
Ser el fOZYS .Thr Leu Leu Ser Leu Ala 210 215 220 Leu

Val 0yieg Sxpipplerfgscribes theyuss af Tonditiewnl Gippradckes to abrogate

s 8125f19«ﬁft:3 7. <213>
o s o Beied Bom g et A et Sl ot e g

ct gdBathisc expasimnenst vireses airalc ctatdrspised e gﬁeﬁ@ﬁﬁm stem cells are re-

o bR i e the DT CrliR ggeks Bd GED open reading
framzea a@RIP 2 Wigdnt gRCAUR k8 Qa8 Gk A8 9F e a%lg aaCi tf&%g%f Cre or CRE-TAT

s, at acaacat ,gacagaggaa gt agact gat ‘att
fugion profein pll e asedtogdedete et apmagene-anagdihg eqp.an&ggﬂﬁk eBfdhating risk

FahRAAENchm t.c_atgccaa ga
° gaat caag%lg %1?% é’é;?rgg&g?lglgggg@ﬁcapgg‘g‘ gdéga%tg f‘é’éloped in mice, then
apalmgietaﬂagnmahaﬁsacatcca at aaaat agc tggattataa ctcctcttct

420 ttctc g t ggga tggg gcgagaggt g
ccgtt §gee %3311?@& ftr g@@ acT & sycratiggegd to generate the cell
linee @fth 898A4uSRGALIBLAE BALPACFPRITR %at aegtéggalap‘ﬁzadgpd@ﬁ@ Mice are

cgaa gtacatc cattataagc tgt cgcagag
Bg&xcgp@@fgt%ﬂﬁogagc dycgpeessioadFIgyC: gOas @aE SRS s obtained from

cccagce. ccgggcacac 660 gccccatcca
g C cgc a)%clt&% B§ E g} lct?g}g%é'@@ &8 drapsdyced Bitho pIMEG oty gatrovirus to

ellﬁﬂﬁthm&ﬁEBélZ%ﬁ&%&Egg ggcctgcget cagecccggtg
ccacctgtgg tccacctgac 780 cctccgccag gccggcgacg

Eﬁ%ﬂﬁéﬁcccg ccgctaccgc cgcgacttcg ccgagat gtc 840P I[::

cachr kil mBREE GRS shabar of Hrye 365 %0 fugaugmin Myc

andd@OBgle? @b tatiaiy cGREGSRY HEAsBEh AT
HS tctttgagt tcggtggggt 960 cat gt gt g?goga égggg%&dlﬁcmmn of the It-
&cgggagat gtcgcccctg gt ggacaaca tcgecctgtg 1020

gg;%%%gg?ﬁ%@@%ﬁ%gg@f@&é@g éget é%%g %? d;@ﬁgg eglags?nagcestabhshed
protegglsc dbadusiti pragas ge tegaust tredmedldQedt 4C 9L IGe can e%sﬂy assay
the %%%c%g é)[g%%g@%?%%gﬁagg& géc%ggtgggf a ggé—ggli ?ya%ﬁi%m lines that are
rend@EPreSRRNERSBEHART Betc.) or MYC (e.g., anergic B-cells, naive T-cells, activated
T-cells). Combinations of MYC-Tat and Bcl-2-Tat proteins are used to allow propagation of
1t-HSCs prior to transplantation. This approach is readily developed and tested in the mouse

system, then applied to human.
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Mt Ala H s Ala Gy Arg Thr G y Ty r Asp Asn Arg G
ul i eVal Met 1 510 15 Lys Tyr lie H s Tyr Lys Leu
WE07QT8Arg A y Tyr A u Trp Asp Ala 20 25 3BCTAIS3006/040379
Asp Val @ y Ala Ala Pro Pro d y Ala Ala Pro Ala Pro
G ylie 3540 45 Phe Ser Ser G n Pro Ay H s Thr
Pro ﬂ‘s Procﬁca Al a Ser Ar%As 50 55 60 Pro Val Al a
¢ crigp dpclpspie pigagh vhF.Sritvoyisianall Ratent A @ilivath NG 560/728,13 1

“7\52? SRR Faln o BN S i S oiPoreled %eg??&gbreference
Asp Phe Ser Arg Arg Tyr Arg Arg Asp Phe 100 105 110 Al

ad Met .Ser St(ie s Leu Thr Pro Phe Thr
Al a &&‘é’eé“‘ﬁ}o‘ﬁ%ﬂ %mi@ts 0 1@ mﬁ@nmrwemmn hzare boent d€cribed in detail, it

is gppaltélﬁgﬂggiﬁlﬁﬂ;cdgﬁgs %% a tﬁ%ﬁ c;lifd%ogeeg (i’fneﬁg[ W&{ly gecur to those

Sk%ﬂ% Qe pas K59 tQ%tek?ﬁﬂBW L\Tf/ldf‘fl‘SﬂAdSOESX’EWé\gr"‘fﬁﬁa/g tsﬂ_ch mocFl)lﬁcatwns and
X er Va ser Pro
ad%g&g?)}ﬁl%ﬂs%ﬁ‘}i’ssﬁ SF‘&’%féi G gsept BlV%TSOf&?ﬁ)S%f@‘tw thyifellogying claims.
u Tyr Leu Asn Arg Hs Leu Hs Thr Trp lie G n Asp Asn
180 185 190 d y @ y Trp Val d y Ala Leu d y Asp
Val Ser Leu @ y 195 200 205 <210> 9 <211> 2594 <212>
DNA <213> Human i nmmunodefi ciency vi rus 1 <400> 9
at ggagccag tagatcctag actagagccc tggaagcatc caggaagtca
gcct aaaact 60 gcttgtacca attgctattg taaaaagt gt
tgctttcatt gccaagtttg tttcataaca 120 aaagccttag
gcatctccta tggcaggaag aagcggagac agcgacgaag agctcatcag
180 aacagtcaga ctcatcaagc ttctctatca aagcagtaag
t agt acat gt aat gcaacct 240 ataccaatag tagcaat agt
agcattagta gtagcaataa taatagcaat agttgtgtgg 300
tccatagtaa tcatagaata taggaaaata ttaagacaaa gaaaaataga
caggttaatt 360 gatagactaa tagaaagagc agaagacagt
ggcaat gaga gt gaaggaga aat at cagca 420 cttgtggaga
t gggggt gga gat ggggcac catgctcctt gggatgttga tgatctgtag
480 tgctacagaa aaattgtggg tcacagtcta ttatggggta
cctgtgt gga aggaagcaac 540 caccactcta ttttgtgcat
cagat gct aa agcat atgat acagaggtac ataatgtttg 600
ggccacacat gcctgtgtac ccacagaccc caacccacaa gaagtagtat
t ggt aaat gt 660 gacagaaaat tttaacatgt ggaaaaatga
cat ggt agaa cagat gcatg aggat ataat 720 cagtttatgg
gat caaagcc taaagccatg tgtaaaatta accccactct gtgttagttt
780 aaagtgcact gatttgaaga atgatactaa taccaatagt
agt agcggga gaat gat aat 840 ggagaaagga gagat aaaaa
actgctcttt caatatcagc acaagcataa gaggtaaggt 900
gcagaaagaa tatgcatttt tttataaact tgatataata ccaatagata
at gat actac 960 cagctataag ttgacaagtt gtaacacctc
agtcattaca caggcctgtc caaaggtatc 1020 ctttgagcca
attcccatac attattgtgc cccggctggt tttgcgattc taaaatgtaa
1080 t aat aagacg ttcaatggaa caggaccatg tacaaatgtc
agcacagt ac aatgtacaca 1140 tggaattagg ccagt agt at
caact caact gctgttaaat ggcagtctag cagaagaaga 1200
ggt agt aatt agatctgtca atttcacgga caatgctaaa accat aatag
tacagctgaa 1260 cacatctgta gaaattaatt gtacaagacc
caacaacaat acaagaaaaa gaatccgtat 1320 ccagagagga
ccagggagag catttgttac aataggaaaa ataggaaata tgagacaagc
1380P CT/yso!li, /NHQ 3 '79 2879-117-pct ST25.txt
acattgtaac attagtagag caaaat ggaa taacacttta aaacagatag
ctagcaaatt 1440
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aagagaacaa tttggaaata ataaaacaat aatctttaag caatcctcag
gaggggaccc 1500 agaaattgta acgcacagtt ttaattgtgg
wWaoygonamBit ttctactgta attcaacaca 1560 act gttt BEX/US2006/040379
agtacttggt ttaatagtac ttggagtact gaagggtcaa ataacactga
1620 aggaagtgac acaat caccc tcccatgcag aat aaaacaa
attataaaca tgtggcagaa 1680 agtaggaaaa gcaatgtatg
Whattotaimaet igagt ggacaa attagatgtt catcaaatat 1740
tacagggctg ctattaacaa gagatggtgg taatagcaac aatgagtccg

agat ttt caft IBehodictx gyaders gwaddivastla ugextaidetig adult stem cells,
gaa ttatataaat ataaagtagt 1860 aaaaattgaa

ccatt aggag tagcacccac caaggcaaag agaagagtgg tgcagagaga

t1 ?20 aaaaggag cebt@hg@@aibgcg%xct@a?@bﬁm&ﬁ o%ztgs%% Edls;

gggagcag caggaagcac a a gcctcaat ga

cgct gacga{% acal @‘@%‘&Hﬁg theatteratcels l%(jgmaﬂ%lgtac:121(12t1®1ecule comprising a
gCa%@%ﬁ@o A& %?tlﬁcﬂ c&l 2996 L. n{e%’taglgflglglg égsglgearggft A promotes

tgcaactcac 10 agt gdgc at cax gcag
aat cellgyniivalagd aamja'atlm; otieesig gt p2d0onédpRAC RAkduible;

ctggggattt gg gaaaact c atttgcacca ctgct gt'gcc

2220 ttggda tgg'? %ﬁﬁ%ﬁgﬁ stery eedls it @ nygleir agidtmolecule encoding a
t ggambRACRaCERbES 48Rkt egagLAgUac agagaaatt a

acaattacac aagcttaata cactccttaa ttgaagaatc 2340

gcaaaacc af@ c asyaardiom the gastabghcdlstiat thg pacsehéeaghh adadbination of

ot oarag ot el PR ohali B Shebok hngmougorene is active, to

gt aggoduca@ogditdmdiytibdn JraGivet Akldstdg taisadt ga at agagt t ag
252 gcagl%gatat tcaccattat cgtttcagac ccacctccca

accccgaggdicdatitedjactly i dgwhgiirda aggaicacaympiedlesZ (Bpand/or (c) is

cod@ined 3 2n BfestaderyBRT <213> Human i nmunodefi ci ency
virus 1 <40(¥5 %’fvﬁg@G u Pro Val Asp Pro Arg Leu G lu

Pro3Trp [Eps nkétbodPofbClGirh \, Ghéreih fhe 1Qcidl a@d‘mgfe@ulleb? (@he{nd/or (c) is

s Tyr Cys s Lys cys cys Phe
tra@%a?_tie% Ry &e(;éip\yé ng(ﬂ/‘élrLFsi‘@ ‘FT% VeHPr jojestey Oméhe @’dup consisting of:

letfdé}?gg&é(tﬁgitﬁ Aréﬁgt{v?{_ryg 5Ve;ﬂ;fs?)r Nsp-%vovﬂ'ﬁé%éc bnia Afus A?%r%%&z\gpq% alicivirus,

pagilpmasyirse rflagivinigh Dr%@nﬁﬁ)vﬁﬁs Htcgé% ﬁdl@oﬂé@xﬁrdge lédérgfc\)nral vectors,
er n Pro Arg y Asp 65 70 75
mold}’f?ed%ﬁ E ﬁ?ual-?_f,{lbeqavglr@ €y 85 <210> 11 <211> 2397 <212>
DNA4<2135fhb‘|ﬁf@h(ﬁ13(ﬁq &hsn
S ThHaIh JR (il gg@?ﬁ;%gg&%%l@g;agfgﬁn@gggg 6885 Ind/or (o) is
traf?q% eg@lgvamcgtaecg gtc(gg)g@tg)ncccct cggcg aggact ccgt
gggectca ol a ct ccect ¢
ot oGacoach RELEEA YRR Radhale Ri 6 3udbel el or 0 maror o
cordypet mayemtqtcbnpgiging @ rYaBYAGLE &YubHYthes 88 a Hﬂg&hgﬁgﬁy protein.
240_gaccagaca ccaccggca gtggact cagcacct
at g@ cgct E’@ﬁtﬁ’g 5%@“%60”@%@9 éhfam'g%m ecidgadleade or (b) and/or (c) is
coriA&E /04 eBFIUh aagact egc(l:c? ée%% ! glza:cg)%hncgc{eﬁegﬁg% substrate

gt ccgcgggce ctgatggctt® caccccgce
Seqewgﬁlr@trgmﬂlﬂnmmmgm A6 9eid ol eaRISRGYBE (C).

gc cggc cttcatctac 480 cagggcgcca

gcc gcac g’@éé’gg:%dmc]g Cadhsy gewprsias dhsotens Oécacctggcc

540 gcccgct actenfRGRPChE L C _
aggccagc?c ag?tgcca?c ?8?%?@%%@3%63%0;&1? 6600ncogene Is active;

gctg ca gcggc g tgtc gccga cgcacaagg

gtcttccaga tcct acagacct gg atgcccgcat

gcat gat Sigc 72%1 38% gﬁ ggg 13 gewpyeiag ggrowth factors that
gcagﬂmaﬂﬁe@ﬁaétgﬁtcgg@ Qgacctcatc 780 aactcacacg

Cc(g)gacgt caa Cgcc %acct gggca agtccgccct gcact gggcc
. The metho lalm further comprising:

C
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gccgccgt ga acaatgtgga tgccgcagtt gtgctcctga agaacggggc
t aacaaagat 900 atgcagaaca acagggagga gacacccctg
WO 2a0cig§8Eg cccgggaggg cagct acgag 960 accgccaapgr/Us2006/040379

tgctgctgga ccactttgcc aaccgggaca tcacggatca tatggaccgc

1020 ctgccgcgcg acatcgcaca ggagcgcatg catcacgaca

tcgt gaggct _gctggacgag 1080 tacaacctgg tgcgcagccc

?cagctgcag) gga tnggfo t@g@@@?ﬁc(ﬁ)}f@%ﬂ%ﬁ&i@io&é“& éc(i:) whereby the
cgc get cgec caac ac c gcagcc tcaagcccgg

cgt g@ggog)glgoéf%olsaaagﬁ%g?%c&gg‘é"&g@éégg%ﬁ cdwanytalized cells in an
ct ggmergiegiapatgeaTesh IFHeGAREGAC 1260 ctcaaggeac

ggaggaagaa gtcccaggac ggcaagggct gcctgctgga cagctccgge

13207 at gcfictBgbodcit gyaducs condigiagila wencAAIBEE! adult stem cells,
coﬁgﬁf-s caga cgtggectcg 1380T I | B 1IM-GB 11

2879- Il7-pct. ST25. t xt ccgccactgc tgccctccece gttccagcag

tcteegtead tgosinaihmganespamtdp6hulddiloPRgatRGs 6. ’

acacccac;tlt:) gggc?t g9 cacct%aacg t ggcggccaa gcccgagatg

1500 gcg gctg‘ﬁlﬁlﬁ%gﬁmc lsgg thaygesente ofjagact g

gcccacct Ccdg tct cC . ctgeet gt ‘CCtC ggcac

cagcaccgtc ct g(gzyct %2%@@%@%9%@%“@@%@%9%{“%@0

ttcactgtgg gedgyt confirs AGt-fisganbradhC ARLAHY TA0LIGEEINS o protein
thC aacca atacaaccct

ccggetgecag .1 agcggcat g aacc .

ctgcg ?gggécﬁg%ggfggoﬁ?@gf&ﬂ loiomwllag@a&affmggleﬁ or thomologue
ccccct cCaliergSanfat S96teabgpLAY: acag tagccttge

1800 gccagcgccc teﬁgrtccgagat %%?ggaﬁg%gél%gﬁaéﬁgt@%gc

ccagcacceg get@gccacredBblatefagon pedein, WHSHUE THRR fused to a protein

ccagcaggtt&tmﬁ%aacaa{a actgaca at gcagcagcag 1920

aacct gcagc cagcaaacBritdbyesbtagtFaaagect gc ageccgecacce

acca@cacea MaIB ¢agH6aERCEoddigIEs | agec .
odeggecacc tgggecggag cttcct gagt gg%%ng%%%ggc%ﬁcgyomc stem  cells,
‘B@é caga cgtgcagcca ctgggcccca gecagect gge ggt gcacact

2100 attgygcc agccce cccigececc acgtcgcetgce
cat cct cgg}t ggt8 gtgca c %@Weé%é’é’lf{@g‘e%@f%@ ghicesgam cells;
gacgcccchr t cyemfasiag e ttaet @uk %iﬂﬁéhﬁélgig%%idzt%%%cule comprising a

aacaceccca gccaggaget acaggtgcct gagcacccct tcctcace
gt c@r ggC}oa 8%%55’5%@8&1@@1% Vg fragent a9 hotoldgue ahereof that promotes

cat ¢eticsmad galt c 2340 gtctccagcg
ct cccacc aga cag%l g’g‘gﬁ‘t@g"‘?}é‘%@% glgecp ! 8%’8??‘%@5@ B 15%%%‘?1%

2397 <219> 12tramfebting 9 steh2ecl BRTitE 311D APIASHBIERS encoding a
Yy n

<400> er Arg i, Arg Arg Arg Gn Hs G
Le%}%emﬁﬂ%bts@?fgoﬁs_ éfs’@@)c%j Begl y Phe Lys Val ser G

lu Ala s®r Lysphy§ . Pro Leu 20 25 30.G |

ly G| u&Rsp Set Va?éh)(g% eﬁl%gﬁli%ygél 181(1)1 ﬁﬁ}glfr?_sg%ceAg a gobination of
s er’l94 5elb argwibsfag@rs Bndar mohditiohe whagpy AP pARBordoBerSH active, to

€] . > | U eu Glu 50 55 60 Thr Lys

Lygz(?:: ugeg? }6&53@’3&%%“&‘@86 brygricyiem ¢ells. Pro Asp Leu

Asg 165 ThethetB6d BMCTdimU , €187 9- X : t xt )
seleASPsA N, Thr Asp Hi s Ar Glglﬁygr%@rﬁlgfg)’nw%%gﬁpe §rqteepcogene is
€ e%%% IRILthA zoupECOg sty Qigd\/IEé?uElAragd IEN-SER. Al a Met Al a

PrqoThr ' .u Val 100 105 110 Asp Ala
. .Asp cys T%E?m E@gd@afl e}&?ﬁ %ﬁ%ﬂ& & §lam ol Oagphegginythepwotein that
inhibtsrapep®siz29a tRber of the BoM Farhil ik ShiSis a@i@oggr Ay

e u Qu

GI)BGIy eu % 'I%r Gy Asn 130 135 140

G 0a o ASPCIAPS %rGlamh o alpim i % osdRlaits il OPivehekdie Ry fprotein that
inhibith2apbpfdsikSia sbRBted i - Likgu Hi Asn, Gn_Thr

Asﬁ p/?\?g “Thr d y egﬁ%}n%ér’gﬁug c%gléls %0?73%11_'& -Xs Bek, BelXL,
Mel-jy Ragyl a0ty BERTr Ser Arg ser Asp Ala Ala Lys Arg Leu

189, 185 . :
Pa. Tﬁg glethod of Claim 1, Claim 9 or Claim 10, wherein the protooncogene is
MYC-ER.
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Leu Au Ala ser Ala Asp Ala Asn lie G n Asp Asn Mt
Gy Arg Thr 195 200 205 Pro Leu H's Ala Ala Val Ser

WoL@7As138A a G n Gy Val Phe Gn | i e 210 21BCRRS200€040379
lie Arg Asn Arg Ala Thr Asp Leu Asp Ala Arg Met His
Asp Ay 225 230 235 240 Thr Thr Pro Leu | i e Leu Ala

AI | .Gy Met Leu 245 250 255 G u
o ﬁe ﬁe hsa r gc 1, i‘*m%h%n Haen canditias weder which the

plfc\‘@dbnb@%én\gl gsoacilgg c%ﬁu@sﬂn}%ﬁseﬁ]@é Og{?g:l %gg E%@? %on%/ﬁjfe?eof

Val l&u L&be inysgthoss of @lymAlla (Asim Oyer AginlVi0, GhereAs fihe protein that

290 .295. @rg GQu Gu Thr Pro Leu Phe Leu Al a
“ﬁ?"é"sﬂ%pt%‘flﬂls ‘ia er Tyr Gu 305 310 315 320 Thr Ala

Lys Val LEhe LBsthds brHCI8mPhe oMig ASBr "@lgmf‘sfb 'W@I’W the cells are
Asp 325 330 3352879-117-pct. ST25 .t xt

tr@tﬁfﬁcmddmm MUESBR and Bafl-2; GHC-BR amdAwT@RﬂétICN 1-§Rl—hr£d Bem ICN-1-ER

u Leu Asp d u Tyr Asn Leu
@ i igg’ éer (II;'ro %ﬁﬁf dl%géélg% 365 Leu His Ay Ala Pro
Leu .y (e Theth&t of TOlihel, 8e4simPoHo oPr@aﬂneLuoW\Qh&Zl% the cells are

Pro Asn Ay Tyr Leu Ay ser Leu Lys Pro
tf@S?FCWQlW’% (Fh andBedZo 395 400 Lys Lys Val Arg Lys

Pro fser Sefe lln¥ﬁ108;g d‘l’%Hl f éla@)&? og’glahc‘lirﬁo L\?@e @3&6 8igp of expanding

415 G u Ala Lys eu ’Lys
is Gomdutgd 1G|aynd.dymn¢aﬁhpﬁ215g %é)rléﬂlqm-ﬁyEL 6); UL 13e4hdAsdi &I factor (SCF).

Vi Ser Leu 435 440 445

au ) B nethoTar i 1 tdamsg or Agpinvag. mherciodhe Rep of expanding

o G A o

ks ey 700458 AR Y o
(T@Q) inpulinptile ﬁgpvthrlﬂacﬂelr 2€1GFeQ) @dyfibroblast GowvthiFactot BFGF-1).

|_ eu %al g‘ @ é%gcﬁ?o lﬁzfia%y g gﬁgmg lldu\';f/gt & tggél@ibstem cells are

seIEhtedG’r&mPt‘h@ $olp Aloisib@b oer Mmzﬁoﬁcﬁé’hf @{ng%!:ugAJ 1ﬁte§ﬁ{al stem cells,
Thr Ser 515 520 525 Thr Val Leu Ay Ser er

OSéoyla@IGy Si&Ig Celésy Wﬁn%@aﬂ'lﬁtenvaells(arsﬁu%@t@smﬁﬂoep@hyhal stem cells,

caﬁgﬁc él%c@? % J@%ﬂ@é@ rgé%ll skm %‘nﬁgq[l lg‘r‘gi‘ /géﬁ s@rrhgells and liver

stéiycellksn Pro Leu Arg Ay Ser Val Al a 565 570 575 Pr%I
S Gn Ala Pro ser Leu G n H s
¥ Vet :1? i @% @g@"g%@m\/ziﬂw@f@ Vhewsencmsmcgﬂﬁt are selected
froﬂ_ gt%Lgergﬁfﬁs (écﬁsgﬁng %luﬁ%&aé’s‘%@y@%&s@ggeg d?f)c%eglqgrr(%? sfs];omal cells.
Leu 2r 0 SFde ribthodof Qlam 24, avhEdin (Eheﬂe}ﬁﬂmhlarll stémle@ls @dklselected from

G Val G n Asn Leu
th%%:%oq%égmé?slﬁmé of l-{-lggne%é 819%3%61’8%“84grea5t epithelial stem cells, vascular

epithelial stem cells and intestinal epithelial stem cells.

24, The method of Claim 21, wherein the skin stem cells are selected from the
group cbnsisting of epidermal stem cells and follicular stem cells (hair follicle stem cells).

25. The method of Claim 21, wherein the neural stem cells are selected from the
group consisting of neuronal dopaminergic stem cells and motor-neuronal stem cells.

26.  The method of Claim 21, wherein the stem cells are from fresh or
cryopreserved cord blood.

27.  The method of Claim 21, wherein the stem cells are hematopoietic progenitor
cells obtained from the peripheral blood of normal or granulocyte colony-stimulating factor
(G-CSF) treated patients.
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Asn Leu G n Pro Ala Asn lie Gn Gn Gn Gn ser Leu

G n Pro Pro 645 650 655 Pro Pro Pro Pro G n Pro Hi s
wahew7ak7593 Val Ser ser Ala Ala Ser G y 660 665PGI0SHH06/640379

Leu d y Arg Ser Phe Leu Ser d y @ u Pro Ser Gn Al a

Asp Val 675 680 685 G n Pro Leu Ay Pro Ser Ser Leu

Ala Val H s Thr lie Leu Pro G n 690 695 700 A u Ser

Pr 0 :A$ a L&be Btemho'Ehbf 26y ohewrRrig; n§,e!l t§617 i i
BS990 G5, 420, vl Thr A i detthefSongiifling genetically
mlg Bg tﬂlcoge@;@rgeﬁ‘lﬁic @tfﬁctmﬂlemﬂs 735 Ser Pro

Val 28p APhe r ¢ n Val Pro, d
U H s 740 731;}f5éIE 7@0 Pé? Bﬁg f iy %ch? sdPrihsT soggpriging genetically
g@fylpg 616/%%11 @llsrtoﬁrlpncﬁehe mes‘s”@h o?a@ez@o 765 Ser Pro

n Val Ser Ser
Pr 0 37@ % %awér%{ 8t*ﬁ’r I@ﬁ%‘n@ 1 ﬁiO §é( F ﬁ@therlqompﬁ!lsmg genetically

médifiyihg eheReedn &llslﬁto'ﬁlv&efﬁl%sgag n%90 795 <210> 13 <211>
814 <212> DNA <213> Hono sapi ens <400> 13 ccttcacctg

cct ctlgcc g fhecaetbod pbey wgcinond wt@cmfeorﬁmﬁﬁgtﬁaﬁﬂg the cells.
ac cacctgcca
at gc ’F}fealﬂetﬁ&il?‘f &‘fau%%dz tef fgl% JggglnnggeYl;@g the cells from storage

gacccggac aacgcctacc
ang culjatingthg celtt gaagggg accacaggac ccaact gcga gat caacctg

gatgactgt g.180 ccagcagccc ct tcg ggcacctgtc

t ggacaagatels §xdyged b 3@3@,@@@8@%@% oftipameedi claims.

Ct acacag9y nRaiAitd dg&ﬂd@%&ﬁ %%gctge g}g%t %@gldgftgeggcg gdct%gfe%om to an

. 300 cctgccacaa cgggggcacc
mcb’t’lﬁ@@lcf@ugmsmgctgccccg 360 agggct acca cgaccccacc

t gcct gt ctg ga gt gcaacagc aacccctgcg 420

t ccacggg$ 3&%@%@ @ 39¢et Aaedijipnalindytuprodiaed gigacstem cells

cct gmaﬁbﬁ&@ﬁtﬂ&g %nsto@ 43 gga aacg

agt gt gaat c caacccttg gt caacggcg gcaa
agacat ga@k: agttgg@angqht 9¢0@dﬁf0ﬁ§ Qurkied) GUINER Othe t §t6RIELB! 6f (a) are
600C cg %F aacgagtgtg cgtccaaccc
at gt ctgaac 6% (o1 gtattgacga cgttgccggg

tacaagt gcp acwﬁﬁﬁ@éﬁn GRE LRAA
gt ga gt gctggccccg gtggt gcCchglsg%t%@%%%regé%%&eéﬁfbom to the
’gg"g - 780 aat ccgagga ct atgagagt tgtcactatg tcct

814 210 5 > 3> Hono sapi ens
, <40%§ 14T}ﬁ%ﬁle@%aj°ird§% ‘gﬂ%&r‘?&? S Here Plﬁe§10@€1y)¢btam¢d from the
lndwetiuaTrrp(cPhe Pro d ulb5 10 15 dy Phe Lys Val Ser d
Se Lys Lys Arg A u Pro Leu 20 25 30
Q‘Ii% hﬁs%l ethol o‘f}éi/la@§ L‘é{herﬁl}ﬂsthé’lcdlﬂ_%reu}’t&alﬁsdl friaa previousl
p y

froz%ﬁrstoaﬁ@fglucgl% 40 45 Ala Leu Met Asp Asp Asn G n Asn
G uTrp dy ASp G u Asp Leu d u 50 55 60 Thr Lys

Lys3Phe FraynthodGhf Gladhn 34, Rierdal thyakllh Qi ?ﬂ’e%lg‘%%t&rﬁéﬂ from the

Thr Asp H's Arg
1ndlgﬁﬁ @d qqpéélgggjlhgxgn%taglzgﬂ gyg@ wethod oAglpy Qmﬁ@lgmlbﬂel to 32.
Ser38Al a Neiméhéd bF shyldie JPQaibls B4R, '37,qxlﬁere1n the 1nd1v1dua1 has cancer.
39.  The method of any one of Claims 34 to 37, wherein the individual has

leukemia.

40. The method of any one of Claims 34 to 37, wherein the individual has an
immune deficiency disorder.

41.  The method of any one of Claims 34 to 37, wherein the individual has an

anemia disorder.

42.  The method of any one of Claims 34 to 37, wherein the individual is

undergoing reconstructive surgery.
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0 105 110 Asp Ala Asp Cys Met Asp Val Asn Val Arg
éloy Pro Asp GI)F/) Phe Thr 115 120 125p CT / USOB/ Hf- t
WQ@3WIA017583 pct . ST25 .txt Pro Leu Met lie Al a SePCIZyYS2086040379
Ay Ay Gy Leu Gu Thr Ay Asn 130 135 140 Ser Qu G
u Gu Qu Asp Ala Pro Ala Val lie Ser Asp Phe lie Tyr
145 150 155 160 Gn Ay Ala Ser Leu H s Asn G n Thr
p A-g Thke @othad of By Shen of 68aiktd 3476 b?uvdﬂlereﬁl 'tﬁéJ individual is

AN T 57 A A3 An 119G
Asp 46n Netie Getholl 8f TRy dfSo é%’ia 23008 &P Unhbrety e sndividual is

a Val Ser Ala Asp Ala G n
yegoingfransplantatiomgggasn Arg Ala Thr Asp Leu Asp Al a

35240 Thr Thr Pro Leu
f‘lr g ﬁfj H heslﬂéﬁg%%xﬁéégﬁgg@ﬁi‘w é% e & y"r"]ﬂ@@inllib@i@ﬂ\ﬁdual is in need

of 2gem 2&8lsGon cAHp dhi@éieﬁtia@ed“ﬂﬁbr@%m Gsel@thég q’gdgl?p[ Vggr?_% consisting of:

260 265 270
he% gop? feﬁw%%%l ,&pfis kﬁésw siRarh celbsn O'W(abeAﬂﬂ: #iba (%ﬂg Iigﬁsnchymal stem
Ceﬁtﬁl egaﬁ S@h CM?S] E@%ﬁlfi‘ggt%a@lﬁ? galgl%u%g‘%@g %Fﬁgeli}t@f Eﬁ@m cells, skin
stepheellsetkeltal rmlsale/%te@n @3, Bieekteydeld U 305 310 315
320 hr Leu Leu Asp H's Phe Ala Asn Arg
ﬁjl%]le “ﬁ%dsg‘ijsﬂ%ﬁleﬁeﬂwn@m 3 hsyheteiy theeindPidual is in need

#sdo; 40 345
ofﬂm 0 nhm@aeﬂéeﬁf@ltfbﬁ uArg Met H s H s 3
35% Asp lie Val < Eeu Leu Asp Gu Tyr Asn Leu val

Arg4Ger Phe r@thpcﬁgg aBBOn8aH ClaimdB4 3037y Wi tRe bfividual has a

S o Pro
geﬁlﬁg t%gfdé g’r?@c&&b %?teg?zi?%l .25tct 370 375 380 Cys
Ser 4%r o AsmeﬁﬁoﬂﬁoTMéntlfg%l?%@éE% %F &‘%ﬂ&iﬁ)@gﬁ% C(éélimtrlnent and/or

i.n. Gy 385 390 395 40
Cel’géffeﬁf’i?ﬁa@q%ﬁ d\devielapmenty eor@prismgSer Ly's 402;10(3 ;115 G | u

s. Ly
|A|yaLLyS4 op45§}ﬁﬁd§}éﬁ%@d“§f§gﬁe°ﬁﬂiﬁo%ﬁg é?éfrthgénet@q/ Olf/kalny one of
LeuC SPI@3WthA&pn§3@ﬁnd-ﬁLbélt3§edl4an445 Glu Ser Pro
H s Gly% u Ser Asp Val Ala Ser Pro Pro Leu Leu

60

450 455 eg)ecggg abrleaspipae @enoisapw Qe phérotyphe ichMadteristic in the

480 Ay Met Pro
z;;std_lgﬁ :bellz? ?f E%)E aé%HmlBEI%dég 5[h %ll t}\qaa%s%cg ofj the compound,

485V13ﬁ9@n4@€e¢_509 fa @lffdﬂeﬂ‘vﬂet 1IA|tli?e Ah&aé{@fist@ Yo Ghy pges)énce of the
a G lu 500 505 510 Thr Ay Pro ‘Pro
%oﬁfgg lé? &dﬁa s E}@E ths . compound pifeate, the(ghyraﬂ@rlstﬁem thd &tem cell.

2205220 ol LU VB S ! Qi
dev@sg&n@tecqglpﬂ%e\@luaungraﬁuﬂtetenﬁeﬁfllsﬁd’r@ddc@éﬂ b$AtRe method of any one of

Claims 1 to 32, or cells differentiated therefrom, to detect at least one genotypic or

phenotypic characteristic of the cells,
50.  Use of the cells produced by the method of any one of Claims 1 to 32 in a

medicament for treating a condition or disease in which transplantation of stem cells is

beneficial.

51. A mouse model of acute myeloid leukemia (AML), comprlsmg a mouse

produced by a method comprising:

a) lethally irradiating a mouse;
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[ws]

545 550 555 560 Ser Ay Met Val Pro Asn G n Tyr Asn
Pro Leu Arg Ay Ser Val Ala 565 570 575 Pro Gy Pro

wahew78ers8Thr G n Ala Pro Ser Leu Gn H's Gy MCT/U81006/040379

580 585 590 Gy Pro Leu His Ser Ser Leu Ala Ala Ser
Ala Leu Ser Gn Met Met 595 600 605 Ser Tyr Gn Ay
Leu Pro Ser Thr Arg Leu Ala Thr G n Pro H's Leu 610
615 6202800- 1 1iEnistérrifd SSudikbnag isnPAdhiaibia ShRGENsMBlcells produced
Gn Pr n.lLeu Gn Mt Gn
640 Meffe E’é‘i}h(gs of Easn AB and\wholel hg)n@nm@mce@s lfrogl a Rggf' mouse into the
Leu P Pro 645 650 655 Pro pro Pro Pro n Pro
H s I?gﬁseéaﬁ/ val Ser Ser Ala Ala ser Gly 660 665 670
H' s Leu @)y Arigje8eng Basodiewos&r oG ayndwifen %ﬁroansfgron@t [Phereof into the
Va 75 680 68 Gn Pro Leu Ay Pro Ser se
Leu ‘ﬁ?‘gse\?ﬁﬂ ednayse deyelonsgiinmebsighsofe8®I605 700 G u
Val
Ser 32,0 Al@ndedtlIFoBtaitRl 35 theBoudshk &l o laim. 50.
oo o yoenbuelisbBalol RORf thkmbu SRl ot Rvraiy,
Thr Pro At @%ﬂiemlwsmimo@é rof'lAML%r prinibaDtebdSy gﬁﬁrug candidates

Val
spee iﬁc b eihl! o niE! oG 4 Le1uteG ; cpgl@o@dj for use in the
P50 Pt dE?é Bhindrotesie
dl&bs@roﬁ Sﬁ$¢y galﬁr Eg?m%g% oﬁ?Mngfrr td 5&11@9 %@% gea[ndg)é(%est a target for
us‘ib}rbth?%tﬁg??%s o etudy 6f, mfcregmenn/ef AMIn Ser Gnlie Ala

"Argshie BX &efﬂold t@‘lpi?'odﬁlge con%%no?n% y 1mmortahzed stem cells, comprising:

a) obtaining an expanded population of stem cells;
b) culturing the stem cells in the presence of:

(D a combination of stem cell growth factors;

) a protein encoded by a protooncogene or biologically active
fragment or homologue thereof that promotes cell survival and proliferation;
and;

(3)  aprotein that inhibits apoptosis in the stem cells;
wherein the protein of (2) and (3) are delivered into the stem cells.

55. A method to produce conditionally immortalized adult stem cells,

comprising:

a) obtaining an expanded population of adult stem cells;

b) delivering into the cells a protein encoded by a protooncogene or
biologically active fragment or homologue thereof that promotes cell survival and
proliferation, or a nucleic acid molecule encoding the same, wherein the
protooncogene is inducible;

c) inhibiting apoptosis in the stem cells by delivering into the cells a protein
that inhibits apoptosis of the cell, a nucleic acid molecule encoding the protein that
inhibits apoptosis of the cell, or a nucleic acid molecule or protein that inhibits a
proapoptotic protein in the cells; and

d) expanding the cells in the presence of a combination of stem cell growth
factors under conditions whereby the protooncogene is active, to produce

conditionally immortalized adult stem cells.
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