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| M DAZOPYRAZI NES AS PROTEI N KI NASE | NHI BI TORS Fi el d of
the I nvention The present invention relates to

wOomaazei7d , 2- a] pyrazi ne conpounds useful as pPOTAISEN06/043794
ki nase inhibitors, regulators or nodul ators,
phar maceuti cal conpositions containing the conmpounds,
and net hods of treatnent using the conpounds and

SEISRUPION, (PRGPAGWFION ANDYSEOF MOSAICANEUPLOID

cancer, inflanmmtion, arthritis, viral drseases
neur odegener ative di SYFEM @EEJI&S Al zheimer's
di sease, cardi ovascul ar di seases, and fungal diseases.
Background of the Invention Protein kinases are a
famly of enzynmes that catal yze phos horyl ati on of
or ot 6RESS REF%&ENC@T@:RE%T%@@M@N BLICOTTaNSei 1 ¢
yr |ne erine. t hr.eonj
oooy3? 6P e} Btliphpinf °ﬁfPP§§*f‘§S‘E S, PG Bvent
Applithtién Nard02135,DIfs, €iedd Nibvasinbier 9.CH9S ewhich RCinuekipbeated by reference
met abol i sm cel I prolrferatron cel | di fferentiation,
initsgadretel | survival . Uncontrolled proliferation is a
hal | mark of cancer cells, and can be nmani fested by a
deregul ation of the cell division cycle in one of two
ways - making stinulatory genes hyperactive or
I nhi AﬁME@ﬁ”R§ ﬁr@mg chn@vEanéstaﬁgDmtm@Epr s,
regul ators or nD ators ter the function
k|naE@@ERAimA%SP@y@[HﬁﬂbBESEéRKEkAmH%E&ﬂﬂﬂﬂ@gbﬂﬂﬂT

i togen activated rot k na NAPK/ R | ycogen
[OOOQ"y n?ﬁéélbveﬂﬁl‘lﬂgglés %135 I %"Eﬂ? F‘é’?ﬂi‘? %/e. 8 ,
No. K@MOIJZ%KM%&H&V the Naﬁ@ﬁzﬁ f'mstl'ﬁﬁgs & Im@ms Thé Noverfiicaf laas

ki nases (Aurora Aurora B, Aurora C), and the |iKke.
certamyights iadhisfnvsnemi n ki nase i nhibitors are described in

W02/ 22610 A 1 and by Y. Mettey et al in J. Med.

Chem, (2003) 46 222-236. The cyclin-dependent ki nases

are serrne/threonrne rotein kinases, which are the
driving forceB ﬁ%@@gI?H]@WENgﬁ@N:eI I
rogife I
ol S A e B 5t o

body! Sieimvietisiedn tﬁaﬁeﬁcallyuhhdawnh(ﬁﬁkﬁlrm,t t@@&&msﬁmﬂ&r cEK4When a

s 6 and . 8 an per f or
stom GERLIvEE, g BEY R bt o B0 e B3P BEReE TR A G or become
anottRe %?béll ®ih 3Snre sP&ialfzbd fidictiOf, sEAMPDASEC16 BAY, MBSd blood
CDK4 are o articular interest because their

cell, erca lpnamt qe&sSfarreceﬂls ojaspificd egjiotinotent euplaripatent. A

Rt R R
dlffel‘éﬁﬁﬂyges Fdl1$aRe | b6d3® na feilibétPedei]l 6OMPORRITHIS o4 tdtipetetl

che int. Checkpoints serve to naintain the proper
stem gelfRlyepotent st@n Pelgwrleglmwg apneelhiypein tigdody rirnrfzsi from

the AR oLl il Cor i ibefl fdtf, TSy 41828 Shso Wit riare
into speciblizddcbs Howbvznmng:en&mt & stdheelGDikeb geaitdrazils are unable to
i nfluenpces tunDr enesi s at %@5 |.evel of tunor
self-repgyh Ak Ogy ergige dfnlyeng or 4 YP&ihd p27) and
oncogene activation (cyclin E). Many reports have
[0004]e nswm edls ewluwmmomc stem cetsend adlictem c9lds. i FmByoniggtem
e, i.nhj bi tor
cells ik isr b RobEnbr Vo B G segter paon iy PRB g fols are

obtaiRENEEM dmbz s thlltllﬂige d@\aﬁ&ﬂeti%onpégg%ttﬁdt Bavdbasidettilized in vitro
non- Hodgki n' s ovari an, and ot her cancers.

(suchpsedt pn & viep é@f@%ﬁr@scéﬁnw aph §1cp denated Swmescarch prFRasag with
with increased CDK2 activity |levels and poor overal
survival. This observation nakes CDK2 and its
regul atory pat hways conpelling targets for the
devel opnent of cancer treatnents. A nunber of
adenosine 5' -tri phosphate (ATP) conpetitive snmal
organi ¢ nol ecul es as well as peptides have been
reported |n t he I|terature as CDK i nhibitors for the

= .. o - - o Tl o~ ~ AA PN N A
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fromthe '305 patent is: K S Kimet al, J. Med.
Chem 45 (2002) 3905-3927 and WO 02/1 0162 di scl ose
woent7ases7am not hi azol e conpounds as CDK i nhi bi POTAIS2006/043794
I m dazopyrazi nes are known. For exanple, U S.
. GRS @%bﬁ R
1nfor%g<? é&ﬁgﬁofﬁﬁg‘}’%ﬁ e) an dﬁ%SZagO Oé(-)%i(l)1 g g’ls)tz di Sa? ?(%gte& five days
old whan ilmysré mholimomjerasiopeshall Alf selldesillad thednastanysid Ehredbladtecyst

fol | owi ng:. W2 4 U2 -

NSO G TIN E  —

blastONROUR/ 142l w0 BlcAI3 R oav Qfe/tROBUABEyst; and the inner
005/ 085252; 'US2005/ 009832; US2004/ 220189;

cell IMBROOHIED 4280 WoRDouimarh7 30 caszoouy grled e blastocoel.

WO2004/ 022562; WOR003/ 089434; WOR003/ 084959;

[000%@%&%&& cbiR2QA 3 QBB ORI IB0MSIating the inner cell
002/°060386; \WO2002/ 028860; JP (1986)61-057587; J.

massBod lgeoveing shem nvitr@i Shoiinergellcnasnmis uspslly georgy @) 2 layer of

1450-1456 (2003): . and. F I
reedegiglly S rse pfVetic BB R sbn S re Bt sy fr e
innerell PRt ehdadd SRS@Sofaueridntko Fambryehic pleaycdls arenoripatant and
role as a _checkpoint in cell cycle progression.
can bepeiak pay eriktype BvBabodel | cycl e progression at
i nappropriate tinmes, such as in response to DNA
[0006lamAgeduh snnalinbed somatie sbam eddblis an waliffercatiadéd edl. |ich cells
while the cell is arrested, and in sone instanc an
can ifigaieddABoR Bupes (fentatiealloe A LR orERh e SarL: et el
can r%lﬁéwectge?f BAlcn gfffér&ﬁia@é‘iﬁfd‘@@biﬁﬁzé@@ﬁﬁ t%ﬁ(i o BRNisK®S or organ.

poi nt control can occur in the phase (prior

ooo} ERGS RS e R B SRl 0h0im b s
scienc@hfPthetapedtic theedfNMERdBAransFlamas@nfr Rggehbiali demedieine
these " damage checkpoints" bl ock cell, c cég :
(Amis Mo ab Deorbiel 2261274 65 (Wb chilipnge By g TiasGs e
.thro . i S ' | ' .
T
al. Deb Bid1e29en0:1es {0k uhssataNKs endr Bei Dyn 229:248-358 (2004);

gLk S o o suagier cells Lakes Blace,
NIHFh A gedE ﬂg%st d36nh NG OBTRGE L SEREQHTY He@iTRipSted, Feduiidfrém

8
activation the cyclin B/ Cdc2 ki hase, which pronotes
clonatiekpérisionarfiangypleid dteabeadly §Deaper Euter 2/. At Borechnef 22eB-by

oo BB S B B R RN o

22:4P118 T SH@YY. TRk mdst frédt@n0Y répbfted SigYhbbRBaleBRGHKRAItBS Were
defective cells. See, e.g., Peng et al., Science, 277,

hypetloitticsspstiguiadyyisomiasof égmétosam.e% 1%5d790na8 Draper IS, g4l Yat

sl RS b s P S P01

MF, DI\%F Biﬁecg_ﬁﬁ?n:égc.ﬁlg? mél)l?;&i;)).l%h &mgeﬁbrzlﬁ}ug&r)rqm@bnall instability
. ec. Biol. ., 5, - ectjve ,
is unep TR 106 CLHCSRBSF A8 SONTN G (N0 Rt Mt s Dev Bio
. 1l . : | 5 _ : h
2 R B L R oo (2000 Thomson
JA, adli Tiendy Bhidohnold Scidasib(2008); DiveC ket of.. NamBinteckirad d9:971-974
"genomc instability” t ited as the selective
(Zoo%gél@ngi’r LINE ?%811118?132??%@§ er cells. A nunber of
factors place CHK1 as a pivotal target in DNA-damage
[0008h e Prpodusly, cptogensticistiave ignoradaytagsnesic analyises thai&id §pt

hi nd functional ly relat.ed kina ch

oh) ot ol RS T HEPng g Bomes rgprgsented
with CHKL in regulating S phase progression (see Zeng

et al., Nature, 395, 507-510 (1998); Matsuoka,

Sci ence, 282, 1893-1897 (1998)), could provide

val uabl e new therapeutic entities for the treatnent of
cancer. Another group of kinases are the tyrosine

ki nases. Tyrosine ki nases can be of the receptor type

B
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Anot her subfam |y of these receptor-type tyrosine
ki nases is the insulin subfamly, which includes
wWORBVR56376G- I R, IR, and | R-R  The PDGF subfam PgT/US2006/043794

i ncludes the PDG--al pha and beta receptors, CSFIR,

inacc a%ieg of‘ﬂfé c?cd‘é gétlc ahB6siE kdihéraan é[ trhé a‘tS'sQH&r dsE@r&hoddte.

nase omal n"receptor (KDR), fetal |iver

Indeeli ﬂnasﬁfssdc(ﬁtldﬁrdf (}eneﬁe’ﬂ‘adhnblogeat‘s kytngeetids b imenyyl insiticthe

frms-1i ke tyrosine kinase-1 (flt-1). For detail ed

di 'I? ) @f cHrBodoBi8 RferederiPR thy hikfdpRasebMeadisit see
Rs&inclihat sENERavd Beoma 36kt Fofhe g@ﬂsm nd BaShe ONE
ofﬂfi 00l SSPRLALBORISE gy s 1 R Ry,

e transduction in
See, ﬁa:r@ﬁf ki ca ,@fo%) The LT Cmgeﬁdmes Labeane Manuslf Lippincott:
el | -surface protein (Cd4) with a cross-Iinked
Phﬂa@ﬂphmcn4 antibody. A nore detailed discussion of
non-receptor tyrosine kinases is provided in Bolen,
[0009Pn COgEHRsend invefZd Alddksds1BOR)e ofliiruploityriactent mﬂlsta;que
of tyrosine kinases is also conprjsed of nunerous
provideaspalsifps gem cell gsq adagalssis, amne othgrdssuggk  Apl, Zap70,
Fes/ Fps, Fak, Jak, Ack, and LI MK Each of these
subfanilies is further sub-divided into varying

the largest SRES SORBRa e TR VETION \° Pk Bik.
[0010]C kThé: ﬂﬂ'esen@ Rlexfidn prébReShethdud TR Mete¥tint ?jxg{ugﬁliﬁg% thas

been |1 nked to oncogenesis. For a nore
aneuplpilonssiiosiatos of hpomk%aimn@cf sistoer prograitor cellsr & porac

embogigaer?t ghe Fl\o g c?%‘g]i‘nése dlcg%gtg gthe&ag%sggcgeocﬁ%%%ﬁlél&ggxg%smc dh in

the pdspd]&&ﬁls wilbfei #1835t 3 diffedérit &hrybipes ki daftgiedgaivngstslifferent
which is the mechani sm by which new capillaries are

cells frothapapyleden. exi sti ng vessel s. Waen required, the
vascul ar system has the potential to generate new
[001Qapid doateyennietdivaets, at teastr3dearells m thaipopeation dre spreeedrfor
functioning of tissues and organs. In the adult,
ancupigiever, angi ogenesis is fairly limted, occurring
only in the process of wound healing and
[0012]e olremmd embaiimens, thé anehploihudithe edligns thepidad,
nmenstruation. On the other hand, unwanted angi ogenesi s
[0013]S B dodhd S diREntS QY Biadtl4, 8] 6,68.8ES, 105 US20as more different
reti nopathi es, psoriasis, rheamatoi d arthritis,
karycamqs@red@@r:twhwuﬁmrdlﬁergew@llam 8 popWatiehncer (solid
tunors). Protein kinases which have been shown to be
[0014]NVE 6@k énibddiBeaBgheogethods pumnpisesietaotihgidestwittegnet
nmenbers of the growh factor eceptor .t IER}F ne ki nase,

r
hypopleif lﬂysaW/WDWPe (apd selgetine fEorm drsstls it KPquleid gposaic
Mot
karyfFRERLOR e o e By S BIERR o) PR porton of e
chromgosonefor dﬁfanentmﬁoe,pfuﬂhe)r ‘prmgaﬂ'@go( trbisplantedian. as
Tie-2). VEG--R2, which is expressed only on

[0015NAB] dpphd éﬂlb&ﬁllnleﬁts thé Aol @orﬁﬂ‘i&r&ete‘éﬂﬂg @eenmm ghrewt h
factor VEGF and nedi ates the su bsequent  si

hypoploahmdsaic kanyotype.cungiselgetingzem dhe esils with 4 pat %mlmdumsaw
t t
v RRPE ARG nihdbte” R b B P LB B ore

chroh6soshd for dnigwrdeathgct i on of angi ogenesis even in the
presence of exogenous VEG- (see Strawn et al, Cancer

es -
oo SRS oSO o RuhP o e bR N,
hypetpleidsniesatd lanyotipd, badisiectihg dlom Ba ety witk s @ar infperBéid mosaic
1615- 1620 (1996). Furthernore, VEG--R2 appears to have
no function in the adult beyond that of nediating the
angi ogenic activity of VEGR. Therefore, a selective
i nhibitor of the kinase activity of VEG-R2 woul d be
expected to exhibit little toxicity. Simlarly, FGR
b| nds t he angl ogenl c grovvth factors aFGF and bFGF and

.y s o
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(1998). TEK (al so known as Tie-2) is another receptor
tyrosi ne ki nase expressed only on endothelial cells
woehbwhsésas been shown to play a role in angi 0geaERISS006/043794
The binding of the factor angiopoietin-1 results in
R £ B L e o ST
chrohosomedondidfetdntiation, émhﬂrlpmpagatloelndbﬁh“@plaatatlom s with
peri-endot helial support cells, thereby facilitating

[001 71N e Rl Al i ts, nﬁé/\ln)étht)@g éﬂ?ﬁbrl%b dettciims edlssvithiH et

flact or ang opoi etin-2, on the other hand, appears to
hypetphid gnshiz Sarsietypectidoselesting §omgbe eellsivith » petimrereid mosaic

srupts an
s 048 o SRR e P SO B e BB
chrorfbdoREMr kgl svbgitlg 06,81 Sdrferfhd s @ dtddYRK) eithepsaléaively)inhibits
JNK plays a crucial role in inflamatory responses,
or kidg theselly.esponses, cell proliferation, apoptosis, and
tunori genesis. JNK kinase activity can be activated by

[00181ar Irikmme&‘drﬁ%mfnﬂ;] JMhé methods ﬁmiﬁemmpﬁdemsingmgﬁtem cells
t - : t
throughat Fias (5.9, fdewnond O M3t dhdocisiad sopk sy fte of

Ceu(ﬁﬂ%%mbito th gé@gﬁ,%%@nd Fas signaling. Results from

noc out m—ce indicate that JNK is involved in

001§ Bt e iR Sns R TPtk a0 Yo 2 a0 B 40%
50% 26004, em% Q0vd, suel @ftﬁé cé'_ﬂsrfh IheRY @opeationiRidR e ehddn

1ynphoi d and nyel oi d mal i gnancies, and recently Pim1

002t Pty TP ISR ch PSR Mo RPR el

hybrididtibd EFISHY iftRiding mﬁlﬁp&iéerISHn T edsme eabb&indkntsg tentktesting
Sarja - Ser. D Gsa - Tom_ 616, F“\%@SI 30,

step mmmmes saeetraldiasyqiyring (YK V). @i sg@sé Aimenis ﬁ%f-‘a&itwl?é 6tep
com&%&?(}l?)taﬂéhng il gﬁrxi} e AfibSifSnid € hlteGH, Vslt on&ﬁ{% 9D AP Gy other
reven osi's I'n malignant Cel Pet er sen
chrorﬁhaynee\hsﬁlhzatldmsltanmbmclﬁ‘mlueer IrREﬂ;teaaamlde%antE’,(Ihd 8dtecting step
a There is a need for effective inhibitors of
“mqﬁﬁﬁ% ?WCVWHEQES in order to treat or prevent disease
states associated with abnormal cell proliferation.
[002Nbr Ebepresent invientiokeslso atvivides dor héthedseofispiseming dereantagent that

e GRS BRI PhoPh e e SRR

differdiBhtionTRiceLddstred 0SIPEPB.$n SdAdd enidirents, ecael idehods comprise
-synthesi zed and are potent inhibitors of cell

contqytmg fiiecagauntite selly kaving pet hyperploidmgpaic kayatypgygherein the cells

I nhi f I L0 Ki .
e AL L0 s Bl AR B e SRR B
inhib@Pstepugdtion oFaliepdedtses and both receptor and
non-receptor tyrosine kinases. Sunmary of the

[oozérVﬁm&n%rhﬁbdlﬁé SRR Iremseg* hﬁﬁf%} éo,?lsﬁg% tRE %?:ﬂ&f

I'nventi on provi novel cl ass I m dazo

contacBingfhwyagant tn eehs;hmmmdhypqpimﬁ batyotype,priegueinithgcallgabe capable

of dl&?l’e ﬂ%{ildg)%éﬂ@ % aenﬁgrgg 8@ %ypﬁezpﬁgsggesgﬁrtl%?lgg%epf ﬁ‘%{ 1n§ubr1]g one

propQé‘hﬁBH%P&fétHyﬁé&llel@ 6&1&' laéap@me o€ QiTRkdritiafien BEIIRE nBDignificantly
uch conpounds, and nethods of treatnent, prevention,

lnhlhltrthe piopagationof srestiypopleid Qﬁﬂs shpablreofuliffasniatiingatedthe desired

celltssomated with protein kinases using such conmpounds
gp° phar maceutical conpositions. In one aspect, the
present invention provides conpounds represented by
Forrmula I: or a pharmaceutically acceptable salt,
sol vate, ester or prodrug thereof, wherein: Ris H,
CN, -NR5R6, cycloal kyl, cycl oal kenyl, heterocycl enyl,
heteroaryl, -C(ONR 5R6, -M(R5)C(O R6, heterocyclyl,
het eroaryl substituted with (CH2),. 3NR5R6,
unsubstituted al kyl, or alkyl substituted with one or
nor e nnletles mhlch can be the sane or dlfferent each

e
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consi sting of halo, alkyl, alkenyl, alkynyl,

cycl oal kyl, aryl, heteroaryl, heterocyclyl, -CH2OR5,
WO 75R6, - C(O) OH, -C(O NH2, -NR5R6 (wher ePaTiise00RB43794
and R6, together with the the N of said -NRS5R6, forma
et ' Reaintafelhg o roving a

0 e a2
stem aely by prapsrimk ksl pepuldtione do seme embpdimsnts, bgaretgdsegmprise:
aryl, arylal kyl and heteroaryl can be unsubstituted or

detecBRE HRNAH ofyp WTRP RAStIHe cHrddfose B Bt b puitiRd tikeredf iarellom the cell
nofe noieti’'es which can be the sane or different each

poputabiony andisepavefingredlp siitherupioid ef bynopleid kynpiyRe ahihggpleast one

e

at ledshéneFRhiraAckoRfe, ortpogiivinthércud, therdbyandihiainkhér ismpirolinRieREem
forma heterocyclyl ring), -CN arylalkyl, -CH2QR5, .
cell or gragerBor celipopylation by remavipghypegpaid ce ’alntﬂlgg@plmd

h r : yl; R3is H, alkyl,
andhé'?éﬁggf%{ylF}@ﬁgtcgiggélg?%‘ﬁ' aryl or heteroaryl, wherein:
[0024] S&i sbned deybodishents) thbdetectingran&3epmaatingestaps steysrformedd

or substitu eoll Wi t h e.Qr nore noieties which can be
fluorpsgnesAcHvelpd eflk soEtng, h noi ety being i ndependent |y

sel ected fromthe group consisting of - OR5, alkoxy, .
[0025iet Br wameyémbaalirdenthiRBIkeYing thesegatating stepdtmcalsovigh thereupgid

I S unsubstituted, .or tional ly su ' : 0 -
or R RS R Rl TR So SRS PbO AR foloning the
sepaiaMfig 8p KMé clls Wit @ @ﬁ?%l@dr%opl@ﬁﬁfa@dﬂy}ﬁmb pfopagated In

heteroaryl, heterocyclyl, cycloal kyl an . X
somemmtdiments.fpUgwing e sspanating pisp. the edls vih b erpleid enhypoploid

i,ndependent | St ith one or nore noieties
karygf %%eé%ﬁs%%rx?(ﬁfépos%dn%%ﬁ& iI'fferent each noi ety being

i ndependently selected from al kyl, -OR5, -N(R5R6) and

-S(R2)R5; and - said heteroaryl shown above for R3 can

be unsubstituted or opbkpRa@TigNgUbstituted, or

optionally fused, with one or nore noieties which can
[0026f t'Areupdoidy'ds uskdfihetsetandavdinheapinghi.evpanst devisgion grom an exact

o g BB oS Y B R Bt wet
intragf?éﬁgsom'ﬁ(a%%& Rhus, cellCshIvNORabBhtior Sbta, twaldepiry bf at least
al kynyl, cycloal kyl, aryl, heteroaryl, heterocyclenyl,
part ehdfthe hatlendl(gﬁycrny,l 1;@.,|=qse 1?1@'5@11,06 af mpqu thap? gepiek 9f onegrypore
et er oar et er.oc c :
chuottFi S s BEGEAFAG1eHor B Rt CHlomBRlo Ry pifthereor
wouldyte! coasiiorkd afsuplod@r Avhied ganisisomatipies NG RG deseribe anetiptoidy is
. said R5 and R6 can optionally be joined to%g:t her, with
ancpgpEny Bhickds eCoRRasd FHH b PEREL figtin of pueyRlidy-The
" by " F | 1 i i:
Anf TR HASR Sy SOLRU Erin S PO ISR AT I KSR
karyptypssaintthocellgfopplatbn fa fast twe afivdedsas diffaentexewpid states. In

som S b A LB mar 4 B S5 Hogh TP Gaopes 1 e cel

poplgétﬁ,%ases, viral diseases and fungal diseases. Detail ed
Description In an enbodi nent, the present invention

00 B 38 SR yRTE S by o

moldcBRE ESRIBhER) oY of ok indlealileatMligsired bidlogical effect. The
pharmaceutically acceptabl e salts, solvates, ,est(grs or

molqsnlsdrsometinep easerred fods Spgenis ccapdnrsludes bipare npidimypd to, gmall
descri bed above. In another enbodi nent, the present
i nvention provides conmpounds represented by Fornula I|:
or a pharmaceutically acceptable salt, solvate, ester
or prodrug thereof, wherein: Ris H CN -NR5RG,
cycl oal kenyl, heterocyclenyd, -C(O NR5R6,
-N(R5) C(O R6, or alkyl substituted with one or nore
noi eti es which can be the sane or different each
noi ety being i ndependently selected fromthe group

o s R - P —— o RIS NS
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Rl is H halo, aryl or heteroaryl, wherein each of
said aryl and heteroaryl can be unsubstituted or
weubwioséarted with one or nore noieties which caaThs260bhe43794
same or different each noiety being independently
orgarﬁﬂ'{l ﬁﬁs b Ef&({#%l leofé'éﬁ’leQ %’ﬂ@ﬁ %éﬁ@o@i@s habRic a’%hdﬁ}’beptldes
eny . cycl oal’kyl, aryl heteroary
lipidshedgarsy oy corubinatic@s MaRERG and - OR5; ‘R is H, hal o, or
heteroaryl, wherein said heteroaryl can be
[0028{" Sﬂb’ﬁﬁfgﬁfﬂ@@daﬁsﬁ HOSinl reftr£@ thé frlinBéi@na/or K@ ERtodidsemes
he sanme or different each noiety being
presenidepeetident | y sel ected from the group consisting of
hal o, al kyl, al kenyl, al kynyl, cycloal kyl, aryl,
[0029]€t &MBRY; g‘éhﬂ@lrméllhﬁif&ﬁ acy edlythat R di Ferbhtia kﬁd) a llarmeﬂ namber of
het eroaryl, wherein: - said alkyl can he unsubstltu(i)ed

cell tmGSSlnmgamnqﬁmem%n%dﬁf?éelﬁlﬁtqmtoeﬂ% cells. dtor gratepleLlfo

SO |
prog ol TR, tehEHE s IREE, AR RN AGAFFREIES0 2
commiNRRR6to-producd tamihallysdiffedestiattditeddndivititetbddoer adls.y |

whi ch heteroaryl can be unsubstituted or substituted

[0030@" tR "§t!el&>’ée1 '30fsed AL GS B Q@éndhaﬁﬂa%meﬁwcﬁeﬁt% R3

an be unsu stltute or substituted wth one or nore
pluripmérett Tetipoentcttens aellsren diféerentinte into ailyfdeﬁrtm ofithe hodyaalpng

with @gl o gqﬁéggpérﬁgﬁ@egu%%g% eg‘% Clgnelgp i tlh ogllpggstﬁggem cells
can g‘?\yecﬁs%% lﬁ}ilcellﬁfo\ihd andadieiop [%dfgﬁﬂiém 185111& ithe ﬁlai‘étl'ta

aryl, heteroaryl, heterocyc or cycloa kyl; and
Plunpcg:eml steah kedls, can dyVelomm@mg@y of the Hueemeatoy dissie tmes endoderm

e BRI ER R Tl SniodF, AR .
epiddr@bNtidsaes andRérious Hyitenh fbuﬁma;eﬂmdmeteemaﬁw to d)he1r developmental
heteroaryl substituted with alkyl. In inot he{fb
poterdish . iy may ROFGFRlaeptl Fesue.oroihies Fe fypes i definedt ed
hnea%é))th al kyl . I'n another enbodinment, in Formula |, R2 is

razolyl. In another enbodinent, in Formula I, R2 is
pyrazol yl substituted with alkyl. In another
enbodi nent, in Formula | , R2is
1- met hyl - pyg@&@ﬂr D@sﬁm’rmﬁmtmE eERedNgENt,, in
Formula I, H. I'n anot her enbodinent, in Formula
[0031], Riguse Dptovldes grephf shovang theiperagntage ﬁf ﬁﬁﬁmﬂﬁﬁnﬁ courty Eom
early . a%i%t%ﬁés@gg%ﬁgwrer’fgﬁgq %n%?)%e’senﬁ P!)Svﬁ% 6f:‘

eupldi€&8lQ@ E‘éhﬁ)%ydsombg 1ﬁ|ﬂﬁat Qﬂ&@tﬂhzﬂ@ﬁm hﬂeﬁ letiW asigaificaniR
is tetrahydropyridin I n anot her enbodj pent, in

propeitiopaf hynoplgd |cgllq1n2h%easlywﬁsaaﬁ pepW@iansWhijq latq passage cells

t her. in Formula I, Ris alkyl
tendﬁu%??‘?lﬂ?qg&% %%se Oor nore noi etl es which can be the
sane or different each noi etg%ﬂe i ndepende

Figurge) previdgs raphs $hoaving Ba percepia 1gpsor uaﬁg{or%%ﬁéand

late ﬂag agg iR ESETRHRITHE Bteridktefie Eéﬁ't‘ Hﬁ: e'xped?ed ﬁos?ﬁdﬁydf euploid cells
UbStituted w th one of no . I'n ‘anot her

(46 ohrdmxmhorren) in thevgdeph.niNbte that bRth Lsnealskw a§lﬁm$ﬁqwm®gom0nh’f

bypopliiGestisdn B oo eSaRe Ry While e etiaks stntle ™

clonzﬁ‘Pl erglo%gsm are not H sinultaneously. In another
odinment, in Formula I, R3 is H In another

[003?]"JD E?%l{n% oy -4 él?,}%g 2 %@U ?f?ec s ongrP nl;u% oli'&f 8'1? ﬁé]:&ﬁgl gﬁﬁes{e&}ﬁltion.
ManfedtahiBSOseerdigtdwiDREP A6 célly i6 ihice hbwsnathliibremiatione Celle
same or different, each noiety being i ndependently

selected fromthe group consisting of halo, -ORIL,
al koxy and -NR5R6. | n another enbodinent, in Fornula

I, R3 is unsubstituted hetegroaryl. In another
enbodi ment, in Fornmula I, R3 is heteroaryl substituted
with al kyl. In another enbodinent, in Formula |, R3 is

heteroaryl substituted wi th nethyl.
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I n anot her enbodinent, in Formula I, R3 is

unsubstituted isothiazolyl. In another enbodinent, in
woéanmoses7t, R3 is isothiazolyl substituted w tRCalusy06/043794
In anot her enbodinent, in Formula I, R3is

were gl%%tt@aﬁéﬁ%ﬁﬁ oS W Rt ttaliﬁo? Iﬂ)r\@i %‘9? g&ﬁhﬂﬂde ankfp131A9t Mromosome

mbodi ment, in Formula I, _
count-wree fgtbrmised midpayhlled dishes weredixed lad staingd dombaneurmeal s

aryl bstijtuted w.th teroaryl. |n anot her .
mrk Bt e 2 9% S ol BB e Ao RS el 1
specifibsll eﬂﬂc’ﬁ@?.‘ FRitike 4 Bémbiistiaee Mt takebiidutdd iggemsldiby
i mdazolyl. In another enbodi ment, this invention
signifipandy sediseanesensd differottiatipepoteptial a: or a
pharmmaceutically acceptable salt, solvate or ester
thereof, wherein R2 is heteroaryl, R=Rl=H and R3 is

unsubstituted al kyl . wherein_ sai t eroar can be

unsubst | tQ@gd\IBEDZ]a%@RMIQ@J &Ftﬂﬂgm%ENTﬂé&\% noi eti es

whi .be the sane or different each noiety being
L indég'éo?]d?éﬁ y selected fromthe group consisting of

hal am de, al kyl, al kenyl, alkynyl, cycloal kyl. .
[0033), yﬁxe DISFH ment_lé @Wor‘gﬁ/ 11{51\%1é<".ogeéf§lhgﬁ eﬁglofdor m
i ' ' ' f4.ds i
s 508 RRE AU RS Mokt ki o
researdBigs to GrE haveRelieved{ia) ORBploidy WpREscesrati bt aegbporragldy and

. heterocyclyl,,. wher.ein R nd R6 are.,as defin :
thus g e oIk SR RBREon £ pBeF T BRE R s B
curreft SOHBAYOkt&h cbll &ol BioAluh@ mafiterAneh@npRe i tthe &sétial
acceptable salt, solvate or ester thereof, wherein R2

impoirtgndeeafetploidyt.  Seaheg-eUrS. Pateat Net@2#h$94. can be
unsubstituted or substituted with one or nbre noieties
[00344hi ThcondBsthb@ietphesesiiiertion prdvidos emith@dzdbr deéaing abeipioid

independent|y sel ected fromthe group consisting of
mosipkayotypgsda ,syem &S} or PEPgREHOT eeﬂdfrouey{?ypﬁs @yﬁ?rgquﬁ@?qr use and
f stet ) i@ dsste M
o £ o S ST VI
karyetiiRb Ré)quploiimasagism répts to tHerd2@Rbyrion G{(l@rRBypes S(ithd Reell

popuiaohy A8 AEPinea Antier yegnarip oS SO Bt oBmal, but

insteSMRAPrbMirRet YWobbitPHE nBFmdTRIcth (B RipuRSioMd)| Howew, the cxdte
same or different” each noiety being i ndependently

aneupleldempsaic Makenpt dfdhgstomseld pppilatidnafiests botiRthe genotype and can

e SRS RO R DB I R D fon
retaild 8% e¥il8/ tyldifbren@itoirgahmlthes iffefsny telb®pedeln contrast to what has
unsubstituted or substituted with _one or npre noieties

beenygescetved arevisashHar sigmecels, the nventarshage fymddhat aymesaicpf

oy sel ek £
PRSTS84 i gt st i ggten
populNliﬁ;Rﬁ plheﬁiﬁt%? MCIRERI@ ifs pk()‘zléﬂdhg(d%ﬁ@pﬁrtilesaﬁl abilityén)f}mctioln
. a n , C (0] “ r , et eroaryl , eLerocycl e
optirghly ARG O el PESORIEN SO PEVL T fireaiaton
B PP REA Bl hr S e
deteradoebthabhas ah tdesasibed atevicuslye M@mﬁnein@@ﬂt,ramw}éaﬁhas&een

I. et.eroaryl ,.wherei.n.sai d het. (V] +C

desctifed 5y Gy S0 BRBUR kv Pk 2R 65 HelBoraficsl es

popuildtioaf withpakifculR@n&@sidies (¢lé.f hpjopltid RAGBtyHeN)elliereas previously
bei ngi ndependent |y sel ected fromthe group consisting

cellsgrithhiaipeploxdi were e&%krwgr,wrgqi QéWW?IYé11W¥?§’Fl; Adsp thsprRSAnt
aryl, -C(OOH, -C(ONH2, -NR5R6 (where R5 and R6 form
a cyclic amne together with the the N of said
-NR5R6), -CN, arylal kyl, -CH2OR5, - S(OR5, -S(Q2)R5,
-CN, -CHO, -SR5, -C(OOR5, +C(O R5, heteroaryl and
het erocyclyl; R is unsubstituted al kyl or alkyl
substituted with one or nore noieties which can be the
same or different each noiety being independently

o o o o s R
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OR5, alkyl, -CHO, - NRS5R6, -S(0O2)N(R5R6),
-C(O N(R5R6), -SR5, alkenyl, alkynyl, cycloalkyl,
wanyi7/oséeeer oaryl , heterocycl enyl, and het er ocpCirgiS2006/043794

wherein R5 and R6 are as defined above. In another

inve@ﬂ%ﬁ?ﬁ? %r’seltebﬁ% &L a%@%ﬂrﬁl‘fés?ég.?h GPIRPMNLephint he
ornmula: or ap nmaceut | c y acceptable salt,

chroraodowset anddnr eeslbay orthyepledd at ot chiomdROMES). pyr azol yl ,

R=R1=H and R3 is unsubstituted al kyl, wherein said
[003%)Y " BZahks SANFBRNHBRYRSHdstiH LRI gbplﬂa’tlitﬁi intlude butbtedhopne

or nore noieties whith can be the sane or different
limitehiohatteast bye ¢l wigh & ndepa cdmptement ef derBESOMes P 8hdn humans,

pues B4 RoRSEE b bARegts A el B by ehEObigusny
presdaMifth @t BRstaRd alfipldid Be12  ByAdditionaiil dheantwgeidassaid pdpuldtien,
the N of said -NR5R6), -CN, ary[al kyl, -CH2OR5

there 1By eRB yariesy( ciiffsrent lanyotypsdn asgyab: papglatperb or sxguaylee cell

t eroar a h v, j as
popuffiof cBimtingl B6mp ST BFVE: KipapllF 8 e R Rl
chroﬂ?ﬁﬁlh@ﬁﬁlsot_ﬁertble{m’shuﬂﬁe Q&p%?&idffmlr e & aliirofa different chromosome.

phar maceuti ca acceptabl e salt, solyate or ester.
In sopteahsfimegie Acell PROUIRSOM candagIgs § %ﬁé?‘haﬁﬁiﬂwp@ﬁ{%@ﬁf

;Y ! I ] _ '
part (?iﬂa?ls cﬁ'l?h rﬁvaztﬁ%ﬁ?%%%ﬁsﬁﬁl%%a el ceﬂsrlh%régéf BlerRpt08} P%FB oz;ll of

scl oses a conpoun ‘the fornu
a differqal aliroameorhé.chl doyneccemtalirabits, as@lltpopyletiomean inrflude same cells

t hereof . . wherein LS pyrazolyl, wherei,n said
tmat 5 Ppesplpid Ba e & elhetaabtbOrcetono B AR BE Sl o H5e
hypeloiAFbLpAPEEHI % dMTbieht GABmBSridie same or different
gj;lch noi ety bei ng i ndependently selected fromthe

008 YPRRL SRSt Ao e M e
hypob W€ iRs&6 kaietyP6. Aoma ypoyldid mosdic Rerybiyget fefdrs v 4 bell he
he N of said -NR5R6), -CN, aryl al

kyl, -CH2OR5, -
popuBiOpREose SRS RBTedomantl iAoy Ereps! hawbey (GR30. Sply per
_ het ; . ; '
o3R8 Lo Rt s OBHE B i e
majogi@nobide cbits sahppaploidiid dus particdacthromoseme. deiottgr embodiments,

T R
moreR Q%Jsbﬁ‘ﬁé v\ﬁ%)th&% THEHRE casBd, c:eﬁs iﬂaﬁ%}g h§3Bop18id for certain

eteroary erein said heteroaryl can i
chromosarhetart epdoidandou byparploidir wihehclopaosymesmr@ortinmstheseof.

. whj ch be, th di f f t i et i

Ttis VsgesABpt Y oot B6 Bep i im et bEG: & RT domopEd Syl the

populloR ca BbM@in cableRKpEERpRANbId cellRbeitab k WinorifdDceHs.
NRSR6, - S(CR)N(R5R6) ,” -C(O N(R 5R6) , -SR5, al kenyl,

k | | pal kyl : I,
o ASLASHIL b G bt
hype@ﬁl@id&nodaﬁbdledﬁ?ﬂt?lﬁﬁ zfeﬁimdaiyp‘érptoid tﬂaﬁaﬁc kwetyp?'bn:lf@t's schogks

a conpound 0 e formul a:or a pharmaceut |
pop%‘m%@rs gellsare predominandly 6¢-Se g%egﬁer flﬁéggpéq’ it 00050
) ol B R -t 4, Skt
majdaity biithe salteare hypkrploat Erinegadivula comosenagin other

e Sl 4TS b MR o
1, 2,3 2 Bohd BRiBRoséRes Qﬂ}%?@@ieré@f. i$ sdth@EdedBellSthat are
héteroaryl “wherein said heteroaryl can be
hypenpisidofor pertaimchromosarhes dre geeidwngdior byeopdeid der etheryihgemesomes
whi ch can be the sane or different each noiety being
i ndependently selected fromthe group consisting of
hal o, am no, al koxycarbonyl, OR5, alkyl, -CHO -
NR5R6, -S(2) N(R5R6) , -C(Q N(R5R6) , -SR5, al kenyl,
al kynyl , cycl oal kyl, aryl, heteroaryl, heterocyclenyl,
and heterocyclyl, wherein R5 and R6 are as defined
above. In another enbodinent, this invention discloses

Y I Y .
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noi eti es which can be the sanme or different each
noi ety bei ng i ndependently selected fromthe group
woanEiséiTag of - OR5, heterocyclyl, -N R5JC(O NeEBRE2106/043794
-N(R5)-C(O OR6, -(CH2 1-3-N(R5R6) and -NR5R6; Rl is H

or poftiths krbSE, 6k %ﬁ@é}g%bd Mﬁ%ﬁil@t&%’eﬂ pbpliglic@adanhatan "h&"

unsubstituted or substituted th one or nore noieties
hypenphoid fracymtypoetht pepaaticn an cdntrafnewmld erthynepioid gelise pihgit as a
. _i.ndependently selected fromthe group consisting of
mmngf%fp gﬁ’l no, al koxycar bonyl OR5, al kyl, -CHO, -
NRS5R6, - S(CQ2) N(R5R6) #lgll( R5R6) - SR5 al keny
[0038]] kWIme emhsdiments; the %ﬂHyHOPu pisgaRdg up MI@%WQP@#}W of

t cl I
nsno AR A Ko B S oAt tStepli
chrorfoso@iEe @y P@i’ts)ﬂheﬁebﬁ Anexamhele obthislagthapsvaiseielldhatias three
acceptable salt, solvate or _est er t her eof gger ein F%ar

copies f at lepgt pipgrt.of g fisst shromaspme Ruf quly qae sy ¢f At

I
e A 5 B APl 1
contaimsa elpendemnhlirasloestioad from t he group consisting of

- OR5, heterocyclyl, -N(R5)C(O N(R5R6), -N(R5J-C(O) OR6,
[0039]( Crig &re@en%'(ﬁ%%an BdemiNGe RRy tyBé of Steld &rwog%%nmsceus |

i'sot hiazolyl wherein said isothiaozlyl can
Exempiwldiqusmﬁsfem cmlls suhbsieiembreanickten csHeans ad’@iirséenilrﬁ@lbt iSgem
whi ch.can b i fferent ach ty heing
cells Fei B AACHY I |a8mr53ﬁn?wgws#wglﬂa@8 BB fandty BP9 Thus,
stem B@lhsouseém th% r@sbiﬁqw&ﬁbi@ aittlde hun@BFadun ke cells @h‘l@auman
R6, eg %N (RS5R6), -C(ONR 5R6) , -SR5,  al kené]ﬁ
embra«bmy ﬁ§¢m c memyqr CGH? yncludﬁ @H@ff Germpany HegwHtoE Gol| BRes

prescH{f ViR S inciEleOh A obPiARE BiRh estT IR fsis
(blood), @Rk Bykterh, limehdidy ;mnb&as @ardéacp hagmasilé, iboad, lcprtilage,
accept abl e sal solvate or ester t gzof wher,ei n I?Z
conngafive HisgHsy ﬁ%fpeapi“?‘é n. Jiven, mtegting, qypsigh OFsast fharoids seypalor
reproﬁhé‘thL gtldbst ituted with one or nore npieties which can
é sanme or different each noiety being

[0046]OR§P Rtk by ?%%%( %;’ e%?v%(e%ggg@ %] Rfel oo ﬁléga isqlted
by sei&%ﬁbﬁa&ub(oﬁﬁ@éss@d"ﬁed With B@nceRﬁhé@tﬁe@nSudK%ellﬁ are useful

I sot hi azol yl wherein said isothiazolyl is substituted
targetsi fohdiwgscrsening mathahk goal ofiidsnbfyingughdarpegifisaliginhibit or
kill tlaﬁiectéaklfr:]%d éegltf gelg S |4‘,%)lper1”f‘ él‘%ﬂr {1 ﬁl%ﬂq?(%?l rﬁ}?ﬂfa‘uoﬁ (h,e'urc'bé &\ffeﬁts{l&}{'that

oun

karycﬂ sBGRdOwR th YarRecpeadllideds tlctebyatlowadgethe keresihigg cells in
ereof, wherein R2 is 1- methyl-pyrazol-4-yl; Ris
thepammtﬁoth%@ﬁdmmpléwa%%ﬂc substituted with one or
nore noi eties which can be the sane or different each
[004Ti0i Eeghnixpien @orumjﬂpgrmmdalls and Ipeageatorf ceblsateheelkmawn and are

descr?l:%?l%é% }g 2:? @r@j‘;@neet aZ ,(%Lg ggg ﬁlb&lﬁég%ﬁgg&%ﬁﬁ%ﬁ 5§§3 %ells

and bb@rb?m!%%t 1352@3 rm(mﬂ Ei&sal hcweﬁrzﬁowgy \her ﬁDQS)QgclEmhz et

e as defined above. 1n anot her ‘enbodi hent

al., Jowrnehof Bevrdicéatico BewarchcnPBURAE0DE the fornula: or a
pharmmaceutically acceptable salt, solvate or ester
t hereof, wherein R2 is pyrazolyl, wherein said
pyrazol yl can be unsubstituted or substituted with one
or nore noieties which can be the sane or different
each noi ety being i ndependently selected fromthe
group consisting of halo, alkyl, alkenyl, alkynyl,
cycl oal kyl, aryl, heteroaryl, heterocyclyl, -C(O NR5R6
and -OR5; R is heterocyclenyl; RLis Hand R3 is
het eroaryl wherein said heteroaryl can be
unsubstituted or substitut@d wth one or nore noieties
whi ch can be the sane or different each noiety being
i ndependently selected fromthe group consisting of
hal o, anino alkoxycarbonyl -OR5, al kyl, -CHO -

RIS =~ ~7 W7 = s\ W N O resSos\ —~—-
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met hyl - pyrazol -4-yl; Ris heterocyclenyl; Rl fs H and

R3 is heteroaryl wherein said heteroaryl can be
wansusei7e ut ed or substituted with one or norePaDIUSRI06843794

whi ch can be the sane or different each noiety being

1L 'ndB@@&ﬂ%hé/ﬁ&wwmﬁamomthe group consisting of

am no koxycar bon al kyl, -CHO

004 PRopire P ERIoNS 56 90&?9%59#%'{6 %Ffifsy he%ﬁf?ﬁf@f%ﬁ% disggrered

that tR&He iRk %.Eéé'éyeﬁ'll%' blonhINexPRNdIEST aaspbeidit ABAIploitiii $herefore, a larger
i nvention discloses a conpound of the formula: or

numbshef ¢rlls et mal»mesl f@dh@pk@mt@p%q that s isireugion of lgwetwpes can

be de%egpir%ﬁya’ {ly Eh_l% g}fzalys%l\%’ﬂl 1%12% %neﬁ%sr sa&tgth # Iyotglpe ok‘ thore

cells g Eﬁh&hl@aindlyhed ﬁlfeofbﬁylly bgafenb@elmseabaieri Urtede of skill in the art
substituted with one re noi eties which can be the

will eparpeiat thei ¢ siGRERRIEHETICRR) C@ily shoailchbe ideadraydarofyped

withifi %lcglg(%g&ﬂ%ﬁm te@%?ﬁ%?&b@vﬁ%ih%%h%%lﬁﬁﬁ&?&gxyowegﬁ e., the
"a.neupﬁ(llﬁﬁidlyﬁmﬁe ofI ¥hich u@:mmme aeﬁlﬂtﬁ1d mycalm w1t=link§hg3plel,1

. ar r
populioR  SEGTEITYE. I i ROPRURCEBIRIF ALt S0 2on 100 itk 3H0. 300
500, (ﬁ)cdr $ie c@ll§ﬁr%&ggggﬂfatlﬁlf‘ fre 119&1’(7?&15911 %fé'typed to establish an

arnmaceut| c ptabl e salt, e or ester
accuﬂatmhﬂnbutmdﬂrchffereﬁﬂ(arwtypes rvathimy thep;yH @z’p\hlaﬂoly | TheRuingber of

cels it rieamore o i Sl i o iR el aprtionioc o

kary&%peS U kbR OtoWictddt SR ySlypEaCodBRELLtiac1d, WRSdhco ainisbe
e same or different eac noi ety bei ng mdependent on300

necessarlyde defgrihing e k@y@m@f a dansti K00, preyl wprapeierabiy{

500 oarlg%c%éi/r’@ﬂg%l%eﬂs eiq(pggﬁéswn) él%_Q‘na ?Igny SI’ ‘f(he mcfthods of

the 1rﬁ/)éﬁﬂ1(ﬁ?édfﬁﬂnse@%téctm@ﬁ’k%@@t}we of hetficimy ﬁinﬁb@ﬂ of mchdldual cells
het erocycl yl. I n another enbodj nent, thls |nvent|o
to defepkib pEsence of grpedindudikapiotypedhaheeairs Jrtha frequency of, e.g.,

o r 0 b
o6 213, ERREH 0901, AEHARYEN a5t bonS bRyt 68y ehoupe of
all, ol substanfiallyedlt ey datdeuet Q19095 orFQD%)s ofthardllRd 4 el population is

i sot hi_aoz ein said.. zol yl...can he "
deterido It SERAR G BibaRRS G Rt b EBREe SRirratiping
subst‘ﬁﬂia‘il BAIE tRECH IR 0SAAR iR thekiellf 1%'&%@ thaakScRcRleHinR gbin@e

I ndependent|y sel ected fromthe group consi sting of
presened of orgrspagfic shlomoponie 00 d}rpmosmporapk yilowevegHpother

e 55 TR g kg A 68t

someXMorRedoriRO¥ @ lckll (e.5.12,8) @} has nestb eBioRRRbmed)ni S
i nvention discloses a corrpound of the fornula: or a

a i
[004$lh ewefgl%%w i a%rlergli)i‘?é l‘fns,ee & {)regéfr? lg’é a‘?a fé‘é}llﬁﬁ%%{ogl the
deteclloﬁ o8 ?]lﬁiuipﬁhdi ﬁh}ﬁﬁibfg folye mdalsmiyds hawdfouad H IEIIIfuldRB dlsplay the results
nmet hyl i sot hi a - 3-yl. In anoth i ment hi. s.
in hifto@ SR EHPT WA SRRt A g R GRS DI ALY r"fé{ana
of mﬂﬂﬁf B'P?:'Efé ng ?tﬁo#o@&ﬁ@@&@%h@ iAo ngl‘rﬁgfzhgtc‘éll %B?ﬁﬁﬁ
exampisofssith b histapranky displayel mﬁgtsesbbtzl tAstRigungs 112 Cbﬁéay; the

nor e ieti whi.c the sane or.differ
amal {51 Bp SR e - LR Ean Pl E G, R ver,
2 moSOMti Rl aRGlySls of ARundiRE 6 @l Gl f¥drent chkdiRosohid)iNeRERG)L can

-N(R5) - (O OR6, -(CH2)i.3-N(RSR6) and -NRSR6; Rl is H
also beetexmined. | sot hi azol yl wherein said isothiaozlyl can

be unsubstituted or substituted with one or nore

noi eti es which can be the sane or different each

noi ety bei ng i ndependent| yi@el ected fromthe group

consi sting of halo, am no, al koxycarbonyl, - OR5,

al kyl, -CHO, - NRBR6, -S(2)N(R5R6), -C(O NR 5R6),

- SR5, alkenyl, alkynyl cycloalkyl aryl, heteroaryl

T . o T . e [r—— o
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formul a: or a pharmaceutically acceptable salt,

sol vate or ester thereof, wherein R2 i s unsubstituted
waeb@Erset7yl ; R is unsubstituted al kyl or al kyl PCT/US2006/043794

substituted with one or nbre noieties which can be the

[004@61"1% mefiddf a%ﬁzﬁﬂe RAGH JTRLALY tIRSdrDEhnl m%gw&&%ﬂéneuploid

el ected fromthe group consisting of -

e e
chromgysrel HEy (b, PP RCs B PP BER g o e

state W& ERlothosdthé adBdifg Bdct (asGRsuldBe Wimd bsirhilly)ed shdwing evidence
optional ly i ndependently substituted with one or nore

of haymigdrese disivptedrbycdrfue of brisakaga ranslocaiqns evients: micse gvents that

e

intrad@fihfeedndhR¥embinlRfrioner enbodi ment, this invention
di scl oses a conpound of the fornmula: or a
ha L1C ok iy VA4S b&dthod
R e R T S R G
used & Bstbrmifk ihs kanetyyetdftcalie dFI8Hkybthods e kiell knotystin thetaetand are

a0 O TS PR e YD G b R T o
i I &b | -
methR?é’%eé?%c%%}%ﬁ%g?@ﬂ%?%‘g?_&aﬁ%ﬂ%?le dhedR6RENE! Yxemplary M

R . -(CH2) 3-N(R5R6) and
FISH iNEthRgs inRude,sspebteah §ametyipingaSIKY )whethedsn S dnethgds 4re

substi t ut Wt het er oa I ] terga
descrie e i SOBEH £l iot Tone] WP Praeg B I '
Gend? 9%Ri(19965.0T, Wicho® Bl 0 NaP B et 181486 @99 T MdSviIRNMgertah e
sanme or different each noi et% being in ependentl¥
Fiist Sello iok . 0B (4o 29%903 (196885, SK Krmeihsts imvelve myecgmatiali
wherein RS a [ vty L AU
et G Ao STl R Ros iy RSP ERBYR 10 Pl hBfospmes
with Hetebdbla labets, thepsbgralioaang dssabinyntaand édensilicaticgadftan entire
sol vate or ester thereof, wherein R2 is heteroaryl
chromgspis eqmdemelitt h al kyl; R is unsubstituted al kyl or
al kyl substituted with one or nore noieties which can
[0046f ihsonseerebatimentsf fove nytomath swai astBudresasgee Activated Cell

smi'ng)%géfgg%' o %ﬂ%&dﬂ%&%@%‘%‘% %j%ﬂ%ogafa{;inéﬁogﬂ
1 19.%6.' i@ {odRteNetRRIRE, bAdieide NFSERBst 33842533458,
examéﬁ% RBAiQé, ary ’pv{/?wlselr ei n(.)saied ar%l i's substituted wth a
DAPhette) crarbe usedvirelabel DN Aiid cils; andbthegllcesn tgdhen sorted based on

unsubsti.t uted or, opti I ' ' :
L L
of chilbrhb&meR bagdch DNAeiontdneibngdéasdepprasiietspycifie irfotneation about

fromal kyl, -OR5, -N(R5R6) and - S(0O2) and wherein R5
whatg et iquear SR mEsOmeHs FRPEEUI0E. NevERAmBr ShEHQMeH sing non-

SNy . ;

R e e
net hiyperpivid celish evseinrulithatise fo-namedpeyilfic DN A zlybs, 4abgled rRarkers that

unsubstituted. al kyl or al kyl, substituted wth one.or
are SREA PRGN OGRS PR DS TG e Papepd isdapt
effedib §in¥n RSN deNd @R BRaTY: hitive8) (ﬁ@fdﬁ%\lafrfdQHéﬁeﬂﬁe gfeGH Pnterphase.

consisting of -OR5, heterocyclyl, -N(R5)C(O N R5R6),
These lg(dB} <@( @) BREotide-biased, oBchyRBHEy)digingt mRREHES t cansstil

and R3.is_ar wher ei n, sai ryl is.substitut with a
baseriditerot ey PR RNEIC T ekl pepRag iRiahef &€
unsubstituted or optionally independently substituted
Wi th one or nore noieties which can be the sane or
di fferent each noiety being i ndependently sel ected
fromal kyl, -OR5, -N(R5R6) and -S(O2)R5 and wherein R5
and R6 are as defined above. In another enbodi nent,
this invention discloses altonmpound of the fornula: or
a pharmaceutically acceptable salt, solvate or ester
t hereof, wherein R2 is 1- nethyl-pyrazol-4-yl; Ris
unsubstituted al kyl or alkyl substituted with one or

o o, o o o o e ___a
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R3 is aryl wherein said aryl is substituted wth
i m dazolyl, wherein said imdazolyl can be
waonsuséseut ed or optional ly independently subgCTiuS2®e/043794
with one or nore noi eties which can be the sane or
i f
0] ot B R C R 8 R o B B e
apphach aissmmg zesﬁﬁmdntfnunéa@r abwmlle chmbaamﬂmd apdsoisebahove. Any

IS, ventlond Q nd of the I
sain g7 DR HCEOPRGIER] FolaE i e rom A pe  GrobdbRL
kary&t@ﬁfé? Oty del%rﬁle?inB@nth %h@ﬁ&ﬂﬂ?g‘dﬂcﬁf&i%sbﬁfe@ﬁv@tﬁ@ﬂl/&hbﬁ

Hand R3 i's aryl wherein said aryl
ﬂuormemwtmns cbnhr@htﬁﬂld $talas ksatsed .o Braditionahieareqtypigg can be pérformed,

er qar an be unsubsti ted or
c.2. P HGORBER 191 SuBerTrarene o i BRRRIE st 5 Gigmee
stamﬁY@ é@baﬁéﬁh PemntdmetaR ke, iledetdtting @&b comprites vl‘zimldﬂ genome
e endently sel ected from al kyl , - N(RSR6) and

amphf@(a@zx) PBsinglel collrsingPGR, eptignally larcen%naaleﬁ P NAoAEYS,
B A
appr@@ﬁ@llsﬁ@ Rudiedctnt tagl or atieer Q{etlﬁﬁi‘s ean albebeoded tuﬁlrkmlafy]thRZﬂmdy

IS heteroaryl substituted with al O NR5RG;
of livizag stgmiqetints. Rk pushalre AL ah¥ergpie s %498 %06 ?%00%

substituted with a heteroaryl, wherein said heteroaryl
[0048]an Shee gasashsd éxtpodses fnmmmptqnmatnley, it wdblpﬁepnﬁelbld tp identify

b d t.h b
someSippes oF rsplolibiripslin o siretis R T AL ORaETOR T
detec\?\%l@ érfeci)rf)éhfb'@ allé¥ing a sﬁﬁ)@% ate D¥ E At vanshrkS(foPardEapRiadl to be

in R5 and R6 are as defi ned above. |In another
used e ffhisdechmique cah be combiaed with SW@MB@%IU@G@&?@QW@I?@KG £he

a. or .a _phar ut.i sol vate

PACST ol Sfou BUALRE B s BECBRAERE Sefifolay, B0 Vo ©
with alkyl; Ris -C§ON R6 Rl is_H and R3 |s aryl
[004%eh6$qm@s@mbpcbmﬂltsal © BIyBBiion Rrosdesfor meshads o F‘&EF‘% jor ,
e | Leraa r
sepalffiie 8l fr SR A EIANKLBAN(DE, 405 URT0E biskBiliRiecls) based on
their ﬂi@tybtymSWMeb‘jﬂ ccﬂBﬁmﬂEa éhﬂoﬂ&mhymplddﬂcﬁmotypb aeas:d]]ected away
o bl R AR Tl A
cells §1feb 1%/"( %n%sg%'f 2€1809 ShaBRbmobdths 1 bRy &R bE ON
|sc ose d of the fornula: or a

chrombmnmd:)emay ekabd by hpwarplpidadslanother thoxgg:*,onm @ R@iﬂl@sithé?%f

oo RS e SR UEE Mol oo

abov'e%x%ﬁl%t EHirb86brté bhh ArdedtRenatls widhe é@l@ld&ﬁllhg*perplmd
eteroaré can be ‘unsubstituted or optjonal
karyptyde prersdlsatetl pway bestatharwisg separaicdnieons wdﬁw&h ﬁ%%?l?l@éi
K V\S{Ech can be the sanme or different each noiety being
ary %pendently selected fromal kyl, -OR5, - N(R5R6) and
S(R)R5 and wherein R5 and R6 are aﬁlﬂef'ﬂﬁg ab ve.
005D}, sk Frrting FAsHWAEH: INCUAP any sAFERg sthogiavaiafleld
r leful, for
inct G AR SRy, FACE oRind TR AR E RN Aot T
exanlqﬂe Zlfor roetiny tlaq:lyy ambitendnye gndryuiatity c@@l@)ﬂ\lﬂ?ﬂ&ﬁn céll andprqgenitor
R3 is erei,n.s | 8.8 tituted
popq%trﬂnaa%m i W@P it desiza eﬁﬂmﬁ%ﬁ%ﬂ nglaﬂy 8%11061’0“5%‘91’10“1
cellsynsubstituted or optionally independently substituted
with one or nore noieties which can be the sanme or
different each noiety being i ndependently sel ected
fromal kyl, -OR5, - N(R5R6) and -S(Q2)R5, and wherein
R5 and R6 are as defined above.In anot her enbodi nent,
this invention discloses a conmpound of the fornmula: or
a pharmaceutically acceptahbe salt, solvate or ester
thereof, wherein R2 is unsubstituted heteroaryl; Ris
heterocyclenyl; Rl is Hand R3 is aryl wherein said
aryl |s substltuted mnth a heteroaryl mherein sai d

oy R .
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In anot her enbodi nent, this invention discloses a
conpound of the fornula: or a pharnaceutically
waceEpseke salt, solvate or ester thereof, wheCeiUS2088/043794
is heteroaryl substituted with alkyl; Ris

el OF A% Sleilills Bloying SanRRS | s aryl uherein. said
i e?g)ysfbst [ ts{;t ed lV\jlgt h a heteroaryl, wherein said

oar can be unsybstitu tlon I

st R AR TP b

1 Gbm&an bE&ieaBEIsQF ofiehfige asihg eRENorHRb Sinjtobesling
5 em':ﬁingdependesnfblleiillr g?llect eosl froor% al kyl , 5 - OR5, rl”ﬁ? @35%6) and
whereigtieapethody inclide s sisp of moptPivEghad Qnﬂogalqu]m@ 3ipiqg a particular

closes r d
aneu SRR IGRPY SR R el PRy § el a pericalr,
distriblt®hestikaryuibgiee iwithia be&ll Iiopulmbhydllomsrfaﬂthbrr@pyinal Reiis all
het erocyclenyl; Rl is and R3 is aryl v\,her n_sai.d
assaygriypcadyiassad apmpwemahuss sht e?lb*aqrwog%%rr il EE%SdncludeS,
.

s L A, TS8R 0P, o
1olognba1@lgeﬁlﬁ Iﬂarhﬁoﬂiee, ﬁRNAs aite. ) iséreening forghetmarsiveta) ami’n@ g,

i ndependent |y sel ected from al k and
molectiySCpy RSLCTETE HGPT GRSV FehPIOLERPEoT SR AP BRoR)
screefﬁh 3 09%Hs %n&/@ﬁ@l@ﬁ%@fe&f dété@m%‘?ﬁérﬁé@nse%geﬁts whereby defined

rmaceutical |y acceptable Salt, solvate or ester
mosatds éae«t)fd,enu\ﬁ@%mperﬂﬁs ﬂl@t ailovwmenwetwlpaza;sesqmg|neWFa.g|el@,ts for

eroc R3.is ar [
canoQ iyt SRR S<PEUaP T TRt PLot P ER bR Befh o
proganifbfedR e ? Rpehies ﬁf&ﬂcﬁ@al]éﬁ%ﬂf?ﬁépﬂatd &fligen peuséritatival dry
i ndependent substituted with one or nore noieties
prommw)rdmhdahmb arwmwemon@ﬁ, BeRatENng eBeRm RS PEAGPIKY; G§Ys for
i.nde tt
oo bRJEBS RSy M) S i
treatriléiB O @areSicalioades Wwedintsht dfeonf ganetié disomlersabiosensors, whereby
phar maceuti cal | y accep table salt, solvate

stem pREjoggHitorgRls havis bren pigvipus afé@lﬁgi Rrespnd tg %Wmcté?wh that
can ﬂ(]/ﬁ‘? %}oﬁdttg it %decfr%mﬁ'ﬁa‘i‘ bt whtn hrﬁrddué‘&ﬁm%ga.d &gﬁ’iﬁyrh orasa
n sal aryl 1s su stltuted w th imdazolyl,
standvii@reahonisar nieatmenlazfoﬂljyfy, phistibsirgery, dnd/arpsedistipn of gawih
optionally.i endently substituted with one or nore
factorsp nit-pRAP! %&ﬁ ﬁ R Y% he same or different each
noi ety being |ndQEendentI y selected from al kyl, -OR5,

[0052]N( Rsm)matﬂar typg opyREploiomosaihselecirg witdapped orpfhe stem or

o SBT3 SR My i

cell JREEﬁaﬁwﬁﬁpigkﬂEhﬁEﬁD RASOniTerAbiiliin€i(E) iONSlefiodlid jo
present application cl ains bene to

selectﬁ@/orp’n@ma@} vl porsation Wilhs Rt RYPYR 0@“8@5 7@5”?%

embofrdhljfxglgts '}'P%ﬁi‘ﬁee&?s%ablé 09 ?elec%ﬁ%?_r InSinkdHE 'b@ﬂ’ﬁ)_%ﬁﬁ&hd?ﬁ/\mth a

erence 1nits entirety ATEMENT AS RIGHTS T
partidulyEdfibiRdG oviADEarybIDRES (ElEDERALILYAtBRONSDRED ESRARE WitiD

dlfferfaw@ma@ﬁ@y siflpdppepiriy s e RBOR2M 01723,  avar ded
y

the National Institutes of Health. The overnnent
[0053as Theparticwlar iygh oS anenplokd mosaiy desired fan BAGKE

moniia Bp SRS AAA) <AvPPRrane lprPy el 4R ?‘ﬁﬁ%lgék X

assocRitRM oFl de§1r§cﬁ1§hdnh@?é of hisindyl witldh phrdieulat kdrpotypé dmributlon An
repl eni sh ot her ce When a stem cell divides, each
exampéapithis|progess tsrd@scmb@ém tha Exemplest fbe stepni the §xapples include
cell or becone another type of cell with a nore
speci ali zed function, such as a nuscle cell, a red
bl ood cell, or a brain cell. Stemcells are often
classified as totipotent ot3pluripotent. A totipotent
stemcell has differentiation potential which is
total: it gives rise to all the different types of
ceIIs |n the body A fertlllzed egg ceII |s an exanple

o, " . o, . g
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into specialized cells. However, in contrast to stem

cells, progenitor cells are unable to self-renew and
woOheyr/0g6372 rise to only one or a few cell typeBCT[USRD4)43794

Stemcells include enbryonic stemcells and adult stem

identfifehlich o@‘i@’r%&g% d1§ttrﬁ>ﬁ’u§1?bf sterA el RlentBing fRRaBRINPIOS -

or researc I POSES, ryonl c stemcells are
d1ffemh¢eabemwgbnfat¢msbtwm @affsrenh@tcm leall popideteanspand themrﬂee@iy@g an

assodglpn et p dgrireinshoighe wiite Pk KRR aiPRidth (£0.

cells Wftﬁeaaﬁe@ Rygupld1 SsrimitioR irethiar aiedilip s differepifiaten BtodieBigddscell
he enbryos are typically obtained at four or five

typesc)l,ays ol d when they are a hollow m croscopic ball of
cells called the blastocyst. The bl astocyst i ncludes

[0054]NT SRmSdelly Bl @inediddasideraplaltermst as atdathentsot Mngribdytiseases,
of cells that surrounds the bl ast oc

condigions tand disebilifips besapse theyeprmside GReRSYHA f%ﬁqurfseu Qfsellgyand tissues.
l-a I [

Bmog.ffm3 .gg@{%pgﬁ, 6(8% rhmfv{é cegge'd heffBR meﬂ@ lsfeth 4  clisRHGCR Re o

comrhbil$ uegiagpe of ﬁﬁﬁ Sl EH’SC)K ard anshidynssd|tb $rea1alnuMma lymphoma

bt d, f l.at i t
and squgs) ECi e DRP SLORISH | HOWA B4 TS G ot shEpoisiave | o
consfdglléﬁ lﬁ() ki %?tﬁ'ngr otffr fiQBSR! ACRlhBer oT¥&IdrRBave

nmouse r oni c asts, that serve as an adherent
suggémdethaﬁanrtamradult Stear ceileﬂypesrms therabhility tadidfstentietegfito multiple

ol 855 SGE el erroig st cq Sy ere b BB S Rk it

(neu@h@'@l%@dléndr&&te@ ARAMBE OGS ﬁ%&&'aﬂ Hi Heﬁnﬁtother Stem Cell Res.
erentiated cell. "Such cells can

12: 28¢88r(2093)edhaomased, Brdct Medrddad: S 6841 |190|%2§ %413%@%03&3%111&1
An_ad t
et SR, AP 175 ST B IR 8L g 490 scinc

279: 1 3SUE300(1998)g Bussand o], NumranOBrﬁ@()gB@m(d:%ﬁ)ﬁmmhad mauscle
( HESCs) avelq%@eat potential for u [ '

ot h
cels Garksnuiet doa! Cler Gpvetic 1 G- Se0 48 @US0h e diemepts L dgasse et
al_’]\g{tqq%%agﬁ i%gggofr egenerative nedicine (Amt M et

278 (2000)). A chal | .enge for

005y SRt eiswnﬁs ity Bt 26 b Red o Reiama PR

1ncluﬁing, 4tﬁ?t\hoBln‘?l'ltea7&’(7 d%?@loﬁﬁ&tél%@&%ers GafeestsCde raﬁire dllsease
(2004); Rosier ES, et a t%

physkﬁgoﬁﬁl@mﬁzﬂllnd mmymdmgﬁh@e@diue s avhere tlwﬁfa@ﬁqdu

replagf%q: é\lrr'\ﬁeé%l%gag%% }_iFESaﬁC‘IE#II?Sn rzfugl%br ed Co%ldlglgl’ls F@ld?i]%%entral nervous
systeBX (S igjuries, inc18ding @ﬁ]dnésttﬁ mhe:lﬁhin$ sfib¥l@pat, od Bssuesuabunding
Nat Biotechnol 22:53-54 (2004); Lakshm pat hyU, et al
the NS injwiss|te thepesipherglymryous system gBNS or inigesso g0y Offien part of
4
e P e RSB0 B SRR S o
outciae bf £iedichprocedaomnsueh amﬁurghwmspnpﬂastyz Thé frawma 20zy be

(Draper JS et echnol 22:5
relati‘bWs"r%‘PB’éft ?ﬁmsﬁlsan'\%@ et s Sl 1 e 1)2%‘6%’}“15 In
specﬂﬁr&lﬂgﬁlmé}@ ftl?é ﬁ,‘l wBed ﬂ?aﬁ'@oéc?a@ Qf hiterAbgdiRuidduet he
generality o r ono omal InstabiTity Is uncertain
replac@nemsonegtAcraBon &erapwl e poBodR irkcludigg, but nqt limidegigtp treatment

of R PR Bt S1c S i P gy 4D e BBy mes

tymphRRR&Hbrdfes, ﬁitesﬁlnal IHiesdselBblotReiRktuid (5%— FétifaR @djory
Xu C, et al. . Nat Biotechnol 19:971-974 OOl%gPChggg
neurpns igtbasilar ngnehrerEe plfactorymeurpng im gifactorg gpithelivpp and wound
Previ ously, cytogeneticists have ignored cytogenetic
anal yses that did not identify all chronbosones because
it was believed that m ssimng chronosones
repr esent edi naccur aci es of the cytogenetic analysis
rather than a true absence of a chronosone. I|ndeed,
the A5300|at|on of GEnetlc Technologlst 'S cytogenetlcs

T c

,_.
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aneupl oidy. [0012] In sonme enbodi ments, the aneupl oi dy
of the cells is recorded. [0013] In sone enbodi nents,
watod7waet724, 5, 6, 7, 8, 9, 10, 15, 20 or nor ePCT/US2006/043794
di fferent karyotypes are detected within different
t 1i5R B 0P
repaf o il PRI or KR G4 bt DR SE o adh Rl
dlseakwxmghm;l at tismeai byjkdasyoayyipeduedn dpecaficecniditipns padriispelers

RN RN R

strokBAybbRAsiSh, Ardidy LTS WERerhld indlafrin@ition] agatrbﬁthd 1bsy dffe@pnitive
ropagation, or transpl ant ati on. [0015 In sope

functenmbeadiatiendemagsh @en«?brahgdgy,@@m@dpg@e@@tf%étsp%@ Alahpinegst h

Ry S TR e e
later#? kclBfoRiBE ALK ischemlic fehdlalidcagy, biasn biydpixpil Od)ld tfanmaghedreAmp

a portion of a chronnsone for drug scre gtln%tla &9016
bypassp gloneama rgfing] isehrnzia, refeal fsimggab %’@r?ﬁ'ioir% eipkelisthg

ro AR 15 DV o RORLE Lo, i

cell am&m Peasotodynpimnee, ?bmpeedlspaseglﬁrmyﬂmtonem (HKU); potpiyrias
per pl oi

for at |east a portion chr.o mpsone for
mapla e v ﬂﬁtﬂassfhomwﬁ%\ﬂapﬁ%aﬁ%&%aw‘%ﬂﬁsPOSlsa onic
b bR tyrdAhTih, T4y-SAHE dRERE NaRER fimdrS6r oth
gﬁmﬂ@?ﬁéggaggﬁprisémdeteétlngcells mnthaa net hyperplg]d
Imﬂmmagaﬂorhanymﬁypamhamﬁ selecting fromthe cells with a
net hyperpl oid nosaic karyotype a stem or progenitor
[0056€! *Stehi &8s chdbptichally Q&{tﬁh%h‘ixf)gﬁ'noﬂé mh&ﬁ& heid veeot biollical
a chronmosone for drug screening (e.g., screening for a
vectod inygn ameentshifieeant toedieast tm@lxyressm i 2 éesaﬁd Re19(®) ip H@a‘ﬂem
cells 8
The oo el redt o @ Ean R FER ip e Bt AR vectors i el
knov@ﬂﬁ the€argand mbluﬁmhbse.?tec}ﬁuqlih@ co2Bineddy Satfhrodlder &0 Mcﬂecular
100 or nore) Ie of cell [ r to e
CZO”W& éé‘ﬁbﬁﬁlt@’ﬂ’é‘@m{“@ @T 113; (2d 6fel9 g &qﬂl‘ggﬂﬁ Farh PLbbStatory
B00%eica00% t&Q;u{%h 2%
Pressy SXA BYPRicREiVegs B ey bf couaipf £ B GpictE o ATieh 2P MEuses
and basteeief preferabéyin E{MQﬁthdgenEmttmtﬁdl migrosganisma, including
detecting ste i ses Fluorescent, in situ
attenpgigt Vigyse qaﬁ'i"rﬁﬂ g%)teﬁ AR V’(ﬂ‘%[}%ﬁﬁr{}?lﬁ? ex FISH In some
enbodi ments, the detecting step conprises spectra

[0057<]ar SFbc ;qmlﬂg agigrgtor orbislogicabyastntimesrhesintrodiced ante daq geyls by

an exové)( %?nie erg}fye%og 8&@ %écémg:o%kﬂ%%@c%?g&hgﬁpﬁgweg ﬁgm a patient,

introdhcitiihe @t leRMckll v 0P bioldpidy Ivé}:u@lsmtd the sxiged cells or tissues,
enbodi nents, the detecting step rises flow

and r@ympin@mgyhe pals 21 fisspre e Esaticnts{sien raﬁaraplgol%?%bwésflm
2 1 ELDRAR S5 651 OE0G R SOl o 144:21

(1999, Clubvee ot dig tHuan Gmm’me;edi 399-¢H) M@%)aﬁahxklet ok, Proc. Natl. Acad.

di fferent] S|re n so
sei. Gsharbri-2r Alab R e o fead redones Wl sieniy E1e g i
1ntro€l\}‘i1beﬁ%tb%xa§é’d é’éﬂs 8r ﬁ%ﬁeﬂ}p g5 dx@hldTesBium HsyRity Rfediated
erein the cells are incapable of differentiation
transfastion (Wegldeat ial. e@elt 1341 1726 p278) aPersarelaad Peargom bongenatCell

GendfiE PR R et BB R e ™

techrﬁﬁues Q@Hhﬁf@&\kdi‘ﬂg ﬂd&fm@&ﬁ@ kedtOrsGfto o st s, RgclRadwiparipotation
karyoty wherein the cells are ca abl e of

(Neumaméf t MBOh 1] $floB845Hd 98D imastaleebs usedpe; and
sel ecting an agent that inhibits propagation of the
hyperploid cells incapable of differentiation but does
not significantly inhibit tfie propagati on of the
hypopl oi d cells capable of differentiation into the
desired cell type.[0023] The present invention also
prOV|des nethods for nalntalnlng or |nprOV|ng a stem
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[0025] In sone enbodi nents, follow ng the separating

step, the cells with the euploid or hypoploid
weanyosyre are made to differentiate hi some PCT/US2006/043794

enbodi nents, follow ng the separating step, the cells

[0051%{"i t ’Phé Qs %g ﬂt(thgen‘t’i()n Q?agf%@o%e%okﬁhﬁﬂfsﬂé?& VHE oftlePRRAR! Sckh

i ment's 'ow ng the separating step,
as otliel eeld; eyples gm)wth fattersearpl amtlblodmcs Qthedgentd ntea/rlgpcﬁeyqls@ﬂmdévy
transpl an to an individual . DEFI NI TIONS [0026]
thoseo/&ﬁé‘flﬁ't‘ré’l §11n| e¥bed in its standard meaning, i.e.,
any deviation froman exact nultiple of the haploid
[0059] u nyeerci fixf typewfrsm ndls cambe idsntifiedjusing celhmﬁtklerﬂ speejég for a

oA U0 I B B 03 Ll B

comrBcRRRArled SRORE fabtoR, trafREpREERERES f@if ex EB: tth apleCZﬁc
copi es of one or nore chronpsonmes or parts thereof,

emboaltmertwpwﬁ@ nell markeorase evpepd grideparigulgalesised fign @6lrls 'Cell

d
a3 E BT BB Bt r SFOT P rochemistey o

flow w&tbﬁiatrysmemtmﬁageﬂldmttm faptdmemmmt ofikgtit rscattteo andf
aneupl oi dy. "Aneupl oid nosg isn' _ as_used QX ig
ﬂuoreseﬁléwmléswrherow%léw@ﬂ%hly lurigaied oelky E@agiHFe T angEclls or
pri RSl 15 15 DR AD Hin 28 B
particterboesinis miehsurtd e¢parasely lancbﬂle@uttﬁt,t rcﬁo,resénts 8um91atlye) ingkividual

di ff t 02
cytom i GhasaH BRI g RSP Sl ey PR BL LR CERE Bl
ﬂuor&&fr&ne s tHak Ry edetechdd! tFthHé ﬁ%wtdiltdn‘i’&éﬁ i fy one or m)r e

ecule wth a desired biological effect. The

sonetinmes r a
00602, KRR Iy A5 SOt s
In sp E@E@ 6ﬁh|b6§1n%1tsb f? e aas @nbRIneCiitd %ells};» l@i@tthb@é;matktetshﬁdués Oct4,
nucl ei c acid epti des, |IpIdS ars,

TRAck D TR ilobk St éoExer[lmlglz}g]el nark gt,s @ft}gpg@topgéetwssg@l cells
1nclug? E)?é’ﬂ—tr &1.f %‘S C}é‘t&ll §4 ?B{; g%?g ranﬁqg Jcn‘.‘tc%/ %ir?bcgfé CHNS %E?i {r'}fsﬁﬁgers
denofecmﬂrllﬁf@hémdtb@iletﬁi?dﬂelﬂ icélisere attemh@va grhimodamebntsi Huednnunber

hemsanagetia S 6R B9 P DORA DD b I G oSS SRy Lo
CIFR1OUPS cbApR3AEH FREOVE RS aryaRarReR Tl netal A1 6611@ Fhdnic

progression, a commttnent "to produce term na
nestmtl (f]t) £33 (BRI leahdrSect 2 dorkexamptee Bxeoypdary sidriers f@@awi{acmtem cells

t t [ ]
inclugs pE} RSO D57 BEpyeent - e DpBaioh dfasror
an%% ISte QA1 Stoih AR iRIRid AP, aRyISAet mypeDal () he abody
long with the enbryonic pl acent a t hat supports the

comtgaatisinghemof, dorpepleT Skipgemrell sregkare diclude ksittigilde rise
to all cells found in a devel opi ng organi sm i ncl udi ng
[0061 e psaneahBodifletis) fah eells @t streartilfor £partiddarednepplbnitmosaic

many of the three major tissue, types: p:i,ﬂgoderm (e. g
(ie. knty@mp@rdmgutuuqnh tneppiirmha ageriquiar gnounieid aposaicyiy present (or
ro B S B ..
humﬂemaitb@fmmmlal)p Byandnigadlatine, tgelr ctllh&‘y comditionsy tHezstem cells can be

pl acental tissue, or other c f a define
indugedie §rentE§ti2? o fesSeReprmeRt G HESERetRy ST oG cels,or
othelj; %e?lgtgg% % .@E@HM 16 RRSpERRNOAY ThiVGrB&ES €4 @8ere@hat optimal

count's frontearly and | ate passage H7
differdBS@son aikkfuastianalitskare eqresslenith thedntsodveed stlgmrest i on of
euploid cells (46 chronpsomes) in the graph. Note that
both I'ines show a significant proportion of hypoploid
cells in the early passage popul ations, while late
‘passage cells tend to showigl onal hyperpl oi di es.
Figure 2 provides graphs show ng the percentage of
chronmosone counts fromearly and | ate passage H9 HESC
Iine The asterlsk represent the expected p03|t|on of

o M e




10

15

20

25

30

significantly reduces neuronal differentiation

potential. DETAILED DESCRI PTION OF THE | NVENTION / .
wonvedesoei on [ 0033] The present invention rel BCEAISL@®6/043794

the surprising discovery that aneupl oi d nosai ci sm '

[0062@' ai%ﬁ%oﬁlefeﬁ{b%diﬁerﬁg AP YibREGLG T HaPbt AR (6@ enaREdT8erEleeMier
ells. Stemcell researchers to date have believed

and/or datingpropagatiod pf escee cinsthegei empodimeiin dhasienioplindiyide

s 5 S UPLLSE P oo S0EE SgD
detecfdde M §6thé elnbOdigichRNdasdionwif ahepioid eosaipd asdizeariddter cell

essential inportance of euploidy. See, e.g., US. .
propagatiemand\ister stopars,ispsd tp gerdimm 4ud/er saleptesll poppistippetiatietan

invention, provi . : ' ' 1
o desL GRUbRRY bl B TR PR « SRS FRERE, M avility o
differeRR4tt altd @@ssirkdcelie) demphgationsan anthderiaRys,i 19, 66 ostera

cells or progenitor cells selected for .a particular
cycleanéeqdl divigionp siedeved agbiopps of runiorbmsaieisiaGa e psied by

. I Al .

defink G gloVFh CRAticgR thisin 81 oliBh YRR KRRl BpE R feired
outcosai cismis in fact not abnormal, but instead is a

prom nent property of normal stemcell popul ations.

[oosgg}ﬂgy géscriP&?inecﬁé‘%axﬁ‘;ﬂgé;' BE&&%m&y&?ﬂf&a{@tﬁ%ﬁémﬁﬁm@nen

opulation affects both the genotype and can
popukttibe can slivev fivedartifioatiarf oficel populptignsshataloi o nohestaia theg

..th i1t th | ati t i j t iy
sy R, Sho P 8 Rl Pub BB T Bl
identﬂ?raha/aﬁﬁsetcﬁft&*éﬁt cdligfopiREBnIeHEE diffesht Rbotype Slistribuions to

stemcells, the inventors have found that a mpsaic of

screedifo1f raplepulek thet/altey thephanetips inhikit.dall eeinduppproliratiny gfone
t he nor and. i I ' " di

cct igR ) Rierfiell Bl gy okt BEPHAR B « differen

kary@hpd diktyiblidorf. UWethomnwishing talinyt thsinytmiorctelspecific embodiments,
Accordi nglly, the present. i npvention provides for

as onesxHOPIg: ¢ Bt Rig lyapﬂlgﬂ%«ﬂ*é? @W % EW?E%@C&‘PW&’WPE’

associq{;cgcﬁevﬁtg él TRy (}8 4G Léﬂet%té RtPiRRRYEAL ﬂk;gé’s drdl ARESIIdtERell

een-descri previously. Mreover, in
populxtioh It had onetiigpelphdd hweaic #aryotyipb essobiefedrwith theduability to

.. .fram popul ati on_k otyping allows, for sel.ectiop of
diftrsaffee GO AP ORGE ) DReEF P Re P ah b PGl Pfagghts smatl
orgail¥ RRMcAed, &Hi¥BEXREnts WhaT Ra8tiB6AYY, IR As, ¢ablefe abidsh

ypopl oi'dy were~either ignored or actively discarded.
peptidks ofc.)tand apends that iohibsharowth of the lperplpidspapalation gan be selected.

. ticul l,oi di . / ' . .t Ai
o, 5 5 o DRIy o 66
way f ety afe-Shncel @] biEfeugihgsn te rdoff dfexcH prolifaration, ythesancer

in a cell population include, but . r%‘gnot | 'tedd t?,
stemaelly These agarls & be frhpr %?ki%ﬁdﬁalld%%bﬁ Fedgentsrthat dono

. .ch . o . i 5 8 Eifvine an
sS4yt A IR Ol ey oo

-

(@

sone aut
agentihapRESEES) npissiaite oslls Withtthd slity todgfeaensiapt as desiged. | In an

e e 0 SRS R B R
desirgg Eéeﬂ @gia(?)‘whgﬂ’ ﬁaﬁﬁé‘ﬂ’ﬁéﬁlyplé‘rpﬁgﬁ hlgrﬁﬁﬁ ihBjotype. GRBorhe6f thes:

S that are hypoploid f part or all of a,
embpdiments dgants by identsfiedethatrivhibit met hypeploid eqlbpopatasions without

. | gi.d..for part or..all of . a different chronosone.

mgm%%gﬁgﬁghﬁHﬁ%ﬂgﬁgﬁ9?&“%CQLP@nﬁgﬁﬂﬁation can incl ude
sone cells that are hypoploid for part or all of a
particul ar chronosonme and other cells that are
hyperploid for part or all of a different chronosone.
In sonme enbodi nents, a cell population can include
sone cells that are hyperplldid for part or all of a
particul ar chronosonme and other cells that are
hyperploid for part or all of a different chronosone.
[0036] hi sone enbodi nents, at |east some cells in a

o o L,

o o,
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popul ati on whose cells are predomnantly (e.qg.,
greater than 50, 60, 70, 80, 90, 95 or 99% hyperploid
wOonowmseoe nore chronosonmes or parts thereof. PATASEMG6/043794
enbodi nents, a majority of the cells are hyperploid in
one particul ar chronosameapuLpt her enbodi nents,
hyperploid cells in the popul ation are hyperpI0|d in
[0064j| f Crroantsoiel igstabitity predsted by exfended prssaging offtedn embryonic

s B S i P TR0
theragé{ffic‘%isg RB&AAY, l&ymﬂh@ aBndralifésREectddr3mlsRitebGtogenetic

orti ons t hereof is understood that while the cell

technpqys et mpoﬁmn&m tines eko dgigrpungiheransr & %wﬁ@htlﬁﬁ’ﬂ@

eGP  SERGEE T Pulgonse el sy

com’tﬁﬁ@diﬂ?@ﬁ%ﬁlﬁfﬁhhﬁl (ﬁ‘%:hfong@o‘@ﬁigagﬁimdl lfssngld earlyparaf la’glp?mssagel H7
ation o opl oi d an er pl o and/ or

and fg‘é&ﬁﬁcﬁtﬁtw@bﬁi;t%m%@ﬁ r@v@@ﬁﬁa%mpo; ﬁ&erﬁfkg%’%@ Phyrine ESC in

additfl 3 'H)fl 19 2 edl @@tﬁﬁﬁmtgtlﬁﬁ ﬁl?%HEé@s Qi h@ceﬁfsﬂlﬁélsrehﬁﬁt(data

aspec ree copies of at [east
not sﬂ@hﬁ) ®Harlg phisagd calls re&hibﬁt@dhﬁy@.pﬂo@y;lcpntmsﬁng wpth lofe mssage cells

east a part of a secopd chgfnnsone Eaz t néﬁher i
that cxSpdisr pringrily Qe hYBsEBlOUY | MASRe ARG T AP Sk fgfpmalian
ESC %ﬁl@ﬁr@é e SREQOPR? Wi &tﬁ?&% afredréate ihROR™onkNfnd hyperploid

resent 1nventron i s use for any type of stem of
cells phmg@m tsignificeht sdudBoenp iffepertipfions p@tbntytle whess| daéa identify

cl.ude enbryon stem cel and tem
physighagifl Gpeaisiee 7 ﬁwﬁg} AR i SRR e
monilHR b TeNdibiNER forfRBTRhSuploidys, stemcells used |n
t he present invention inclu e hunan adult stemcells
and human enbryonic stemcells. Progenitor cells
include all of the many progenitor cell types present
inaliving organism including but not imted to
IntrodustigBes of henat opoi esi s (bl ood), nervous system
[00642136/l mﬂlg 59 anBRAAER hn‘é@{ ﬁbﬁﬁ?\f@éﬁ‘ﬁese%ﬁ%s@ﬁu@ Oﬂﬁdlson, WI,)
age, connective tissue, cornea, hair, ski
werel anuBIIZed bettveat passage éﬁe% (eaty pé:ssw& and pa‘aiyzrg@ﬂd 8&68&@ ahssage).

rod ction, nts
SKY( S 56 &%ag%n%é%ﬂpé 33)00 °f§?1’8 OBy %?fﬁ@‘ns‘?w“h
exteﬁsﬁ} h@fcafibn %P@ﬁf@fn@b&h@ SaiA 28 fds@tlﬁéﬂhéﬁtﬁz{h idemeing and
enotypes. Such cells are useful targets for drug
repoﬂmlgemty regreagritdtivielve cgasstvedffoimaeofiantynlpig ceHsigsistcheently used

for P! Rl Perodtion ALt el E b PR AT Ve qgified
with %é’s%@ctttS e oAHEObYRESorat iR ichiontbsvints) a6 s values are plotted
excl uded, thereby allow ng the renaining ceIIs in the

graphioplly. aFheovgnificanee oEibg obseryedanspplaities wasexawined RyRssesping
the af 7 Bt SHEPIcl ey RBlEh £R0 50 MRS IAASpRIRIER bpks,such as
neurdixnson et ah, Science 282:1145- (1998); Bodnar et
ah, Stem Cells and Devel opnent 13:243- (2004); Li et
tes Qﬂlat include
006, A §E iR USRS B9 S e
hypeBeibilytas meellAs pupliaisly Welsainéeed f@ms 2f hypoldoldtyr ast to
previ ous descriptions of stemcells, the inventors
have di scovered that there is not necessarily clona
expansi on of a specific aneuploidy. Therefore, a
| arger nunber of cells are analyzed for their
karyotype so that a distribution of karyotypes can be
determined. Typically this analysis will involve
anal ysis of the karyotype of nore cells than typically
anal yzed previously by stemcell researchers. Those of
skill in the art will apprégiate that a significant
nunber of cells should be individually karyotyped
within a cell population to establish accurately the
dlstrlbutlon of karyotypes (|. ., the "aneupl oid
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determ ned. In general, the karyotyping of individual
cells wll conprise determ ning substantially all of
woheo7mléorDsonmes in the cell, rather than merePgT/US2006/043794
screening for the presence of one specific chronosone
F] chronosone portion. However, in other enbodi nents,
t e present invention also allows for determ nation of
HESChehmmbmdomfchmthgsommilchndlhssorres of a cell (e.g.,

10067, g Bing iy B TS Tpreisgnieq hAl EBcede

essenfig8By bip16id at I&Wbisb@eg Erezidoaret 8, 1398URMi el alE0B0 LB rapehet
i nventors have found it helﬁ)ful to di splay the rigults

al., 200¢tahDeansy eteah, 20D Roslameliahr 240y nRecenilydPEpgr apidsGpeagpes

eorRUR S RISHBLSRL L s PR OILTD BN s

chan@@RHArdttefked spaciE¥alytegaih oﬂclﬁ‘bm&sdm&‘»lbg:r HhQDrsper et al.,
di spl ayed in Figures 1-2. As Figures 1 ﬁ]‘;')Ia ﬁ&
2004k, q/@qtmaﬁthp@ewr‘@ﬁm Ré thisanenplef 3@? a@ Whlig

I
ps PO RS Ay PO R g,
20045!)8&11@1 dbﬁtﬂaradmﬂeaﬂﬂﬁrdmecmmrepmsmm (F1304]1-Any net hod

avail able to one of skill in the art can be used to
[OO6t§et B&kr @ﬁﬁé&?&g@‘:b q—I’f@e‘lﬁ'sﬁb\%Eﬂ gdfA LY Sir¥RloBEnE 8 And €2, consistent

formed to determ ne chronosone nunber, chr onbsone
with pbeiviis repoaind The maforisyrofibess lntetragtaige Y17 aghs wetssbeacterized by

el e 5B 0 e SR R0 R0

vitro. e@'nﬁﬁm% oPtellavird utle@TolowingRfuadti fsativh (Rigere (10 After 78
br eakage, translocation events, mcro events that

passages | ottistl geingshr 12 mnii%eebedllsns, inserti ons,

anplifications, inversions, and any other intra- or
[0069]nt Bycﬁmpmp@@r 768Vt efeatly pmssa@é)éb%]exﬂ)andsd)fm only 43 passages

nbodi nents, Fl uorescen e In S tu E%brl i zation Ié'_?d
were pRERBEALHRIIS GIZS |hed BF FAPIAS OF FRPBEB AR
ly of

but dgc,ltﬁg{x Qi‘gaﬁogé)ﬂ&n%@lat’é%agsagg %egﬁ PS/ Eﬁ%ﬁ%‘%ﬁ?ﬁﬁﬁﬁﬁm y
hypoZldoQbed)ia TH:R 42>re Mtldovplusiy cmnstﬁgnrengHyhlmsnb dusggested that

a2 i s pprenogsmrgnet Rl P Bl M teed mapmnsint

HEséél Wﬁt ﬂlefkréety(@ffé@anﬂﬁﬂtﬂ@ﬂés oSt SBloRDElH-pRlaHen C Bibies
SChrock E, et al. Science 273:494 (1996);

resullSp’e@re hbserwd, wish alhptheNHESEe peamipedi68 (1996); T, Vi gnon
et al. Nat Genet 15:406, (1997); Macville, M, et al,
[0070F S’To c6@bhrel bﬂtndil@an(d‘ln&)s d2ofled %hﬁlﬂlﬁ&ﬁbr alﬁﬂ(yémmkdrydslpes
i nvol ve use, of EI e chr.onmsononi (%%s Ig_fpsl H’é
we usgatoty GrieBgEERRd S §F<<¥s Krie apaleq Wo iy B éﬁlfi sB Bafe
0 b
100 B e L R B O e TP ™
p37) bhdHizh plassage) ﬁalse(quxSWrHﬂ tp§ 8) ﬂrdsmwadyhmeneytawsﬂad asing

F Sort F d.to
standgee WOTERLS (3oiEly Y p lES e et 0 o @ ngt SyioReHegie b
for kEr?Bt)/g) !1 & bdaigd ¥ample8 ffbm thiklsamb @hgﬁi‘al it GERESCs were

I Um brom de,

Hoechst 33342, 332 API etc.)
processed foe SE@@BKUO obmlsbl Fonzechsamplel B)rtyan@ramh?ée spads wap

w150 Y00 S GBS 23, BBt 5 Al e

tabuldtfiinbt ({TaBfe Ip.nr onosones based on DNA content, but does
not provide specific information about what partlcular
chronobsone is gained or |ost. Neverthel ess, flow
cytometry using non specific DNA dyes or other |abels
are sufficient to distinguish net hypoploid cells from
net hyperploid cells. As an alternative to
non-speci fic DNA dyes, |abgded markers that are
specific for a particular chronbsone can al so be used.
This latter nmethod is nost effective when used on
ceIIs that are not actlvely d|V|d|ng and therefore are
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of living stemcells (e.g., Kaushal et al., JNeurosci.
23: 5599-5606 (2003)). [0048] Since genes are expressed

wobnramosés7onosones, it will be possible to i denPCTRSs®AEB43794

forms of aneupl oi dy based on the quantitative or

Cell ThErT oE AR s e Ty e
to al |l ow another neans of i dentoi49i ég Rstd et bkid4
separating different cells prE% 48) XXpopw) a9, o 1( el g.,
karyotype are sel ected avvay A &)& %(vvl §é $epar at ed)

enbodi nent s,

cells sel ected=f

Tablgi‘al itative expression of detectable gene pr oduct s,
- ow gate or cor g?@a e mar Ker r oT
T —ooCUu Catt uc uUHUIHCU
HOP3/ t h st 4A8% G6c&X -sorting ¢ (e.g., FACS)
of aneupl oi dy. [0049] In soReé ,dXNenlL‘ t he
i nvention provides for neth@ds%o46s¥Kt H3g -ab
stem and/ or progenitor cellg)sqasedxrn-1hedr-z, -16, -17
karyotype, whereby cells w tzh_;% @@ﬁkgl q_50r mypopl 0i d
fromcells vvlthahyperplm nsone
§ g | oss
of at |east one chronmosome % 'r%( )¢ 1)
may al so be hyperploid at aﬂo'i%e ZCKXOnbgoTPeqlo'rzo -21

portion thereof. However, tReb%eftbcKKonl3nd sorting
Hopy8! | be7Bes azheari2cul ar FPpefl 47 dXX( e1g , in t he
above exyanpl4s, yohr onosonme 1poohldeenoat i vely, cells

with a eupl oi d or hyper pl oi 9 k@ ¥9t XRe 43,6+ 5@ ect ed

away (or otherw se separateg)sd [ 1
hypopl 0| d kar yot ype [0050] % 2 /{1261 §§ qﬁ?ﬁ%%o;;lgagz

sorting nethods are useful, £z

qual ity maintenance and qualZ-?% ﬂén?(rol of stem cell
and progenitor popul ations, 23¢edbaKKy -dhere it is
desirable to renove potenti @.5% éZnXKmihé hypher2f), oi2d
cells.I1l. Uses of stem cel I2s5% 4BWXXQ -38) €21, -2
[0051] The present inventionp sypuldrx, 06, nzzhods of

culturing, grow ng and/or sel &gl hBoxxt eg) cﬁ | s1r-17
progenitor ceI | s or ot hervvl Se54ShRIX eggot?Lpr ogenl tor

aneupl oi

H7p§2n| tor Eﬁ ig%‘ ;%; nﬁf%% 8%, tﬁﬁlarJf. Cul ar
Sel ecti on g&cu}gar aneupl oi d

cells or progenitor cells.

nosaic, i.e., a particular f~ 2ka types
within a ceI | popul ation, al2-3%47% &K, tHeit1dp use
in all assays, procedures arﬂjS%(pﬁVo%%he!sllt%H‘l%e stem

HeiosA9, K uttds +1dyt+13 not

[Tmted to, stemcells or

progenitor cells used for

[007&1’ a@épéaéﬂlﬁséa%@ ’Salﬂf)fég LG bﬂmnbg ahded ﬂ@Jay@ﬁb@Bi‘téd a uniform rate of

nti bodi'es, sSi .
100%haplnnﬂce1mstadabora@ehbst\~(een

T L e

ol

, ScCreeni

-5-50%4 e‘é@%@s verstidentified pepuploid
lh?attloﬁ rlle\%'é}ed by %KY-PK was

OX ns

non-8loh&Ghd 1ﬁg§19cm net dibmsﬁﬂfy&iﬁeplagie(@éé’l‘mf ehyxate kiryetypes).
nosai cs have identified properties that allo

By caetrasstG banding ands Sk X o T evpdagrstimilpioplthoy gl gpn-

ciﬁ’g‘g?qiéﬁﬂts for

late éﬁ?algleém%ge&zﬁﬁ ltt?&nagg ﬁﬁéﬁreﬁ?%ﬁgﬁ%hbﬁﬂ chY R GHoRR! gaﬁ% along

stemor pr

ave properties that

W1thcaaamaa1bf avssaiephelodtcempohény ddentifies by SKiYi-BK. or
pronntion/inhibition of an inmune response, genotyping

[00721K FHhe ThSrve Q86RbIRNe l%@é t'h§t dcburROtR nRysPEAS i daiefeh is not

agnosti c purposes, 1ncluding normal and pat hol ogi ca

due Bytectinimh artifaat dert sewerl refsogsrid ristnidirdoved of randemehigraopome
of non-genetic disorders, biosensors, whereby stem or
progenitor cells have been previously selected to
respond to distinct stimuli that can then respond to
internal or external stinmukp when introduced into an
organi smor as a stand-al one nonitor, treatnment of
injury, plastic surgery, and/or production of growth
factors antl-apoptotlc or other protelns [0052] The

o o

o o o o
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di fference between at |l east two different stem cel
popul ations, and then identifying an association of a
wdesirses7phenot ype with one of the karyotype PCT/US2006/043794
distributions (e.g., stemcells with a net hypoploid
e DUt : . bk , , ,
toss et 18 baf SEFSE T80 2y bighad Bnifor A M el
were GO auploabbye SKi-BK esdnsmenawith gavnanaiyses (Rehgnietal., 2001,
di seases, . conditions, and,disahilities because the
2005} 33 brRrP ik st BRE etseied betsrang at PieviEia SEREE, SAsrt8ver, our
data FBHARESTRM B sRIcRMWER kﬁ&vﬁﬁg&@ﬂ@nﬁ@aﬁ%l@iﬂ& loBSkrved in mouse
emat opoietic stemcells ( ) are a commonly used
ESC« (BgeamR082)em cel | . HSCs are currently used to treat
| eukem a, |ynphoma and several inherited bl ood
di sorders. However, HSCs and other stemcells have
consi derabl e potential for treating nmany other
Chrodiosene gain crrelpterowithinlibigon of npgroaakdiffgtastiation nat

007§, A5 S oTHESCS) b S5 PRR | BB B,

matuftedsll. ONRteEi iatphd @daet tmt threydifferbhteatientof FSecellntan be ai n
cells (neurons, o]igodendrocytes, an trocyt (Hao
manipylaigf to gipe risp ipgrsiched Porgsaémn@ef aleurf@?? cqll- ‘Sephug) Pho'ddiS

' | T |. . ] .
whenyS8 i foedeHE Dy BinoRlncufel iftferdifflion BE ucinl modserb¥dlonies to
becoind Tup8Doif0O 2N withkrebust aturitoppobss Feiwasakiree ak.z2000pt Tal |

Sci e..279; ,1528-1530.(1998).; Qu i et al t
cxangonbe§ab7 gt B9ap oS e Bk Asah s
vere Sl vl o S o R A R
abilitg 0@ GifferdntigBShtoStenmns athien coaitutesl wisle BAOellheFellavepgnd tfeek

.of any. ki of.. organi. smal. pr . I .hg, t
of iflpiitiots 5% AL PRl B Brd gy S LGindHaRt iihe 5P
Morc&dQae RaERL ke &t Fika8 and fthivied ftlujoy theleevascadigiifipant decrease in

i ncluding those due to trauma, where tissues needrto
the npabergfingarenally diffsgrniieted celpnios jin s taxol &Fattea sukges-eThased

ondi ti Lncl r
s RO ALE SRR ARG YL bk
diffefe@tigtiongfotdritiabofcudtureddESCH ng the CNS injuries to the
peri pheral nervous system (PNS), or injuries to any

ot her part of the body. Such trauma nay be caused by

accident, or may be a nornmal or abnormal outcone of a
Discassitincal procedure such as surgery or angioplasty. The

ra be related to a rupture or '
10074 5 ddovetbm ol §r TR Erl RefurRat BT R HUHTE Bt of,
treat®PRUTdLGiliRNRL diseByrb SIn érder to@khidverhys dval itsll bemecessary to
autologous or heterol ogous tissue replacenent or

obtaind§e Hnesi that demensipate sepsedugibir preperdies ¢yRa akigr reendsd:
not Iy mted t I . i 1:hel i

pusffe (18 S8 LIRSk G Q1R IS B ol e

physiele@éa broperiies af BES sy fsan SK Yeoinbaed sith quastificatmin of the
linings, neurol ogical structuye (e'a%i’ retina

formme iFe0plp AT EORSCH RPTASHF SHURIONDY SRy fiptinst Bitips was

obse#V%H.r P08 Al .@Sﬁééglﬂerfégé SNBIhMBIy i HathrAA hnEBOYHAARRE Been

or traumatic injuries of the skin, or for
previveslgresimined,i and sofpristighy, atiizas deod famsdif seeupdeidp r-duner G

tjssues. Injuries n be.duye to specifi.c condition
hypoplaidi &5 RaRegu AERU ARG Pt Rty F%’Efgates With
inhidGESH Hfrelentiffod! StibARalofighdutbRaldinggieder, nultiple

sclerosis, stroke, hypoteénsion, cardiac arrest,

ischem a, inflammtion, age-related |oss of cognitive

function, radi ati on damage, cerebral pal sy,

neur odegener ati ve di sease, Al zheiner's disease,

Par ki nson' s di sease, Lei gh2di sease, ADDS denenti a,

menory | oss, anyotrophic lateral sclerosis (ALS),

i schem ¢ renal disease, brain or spinal cord traunma

heart -1 ung bypass, glaucoma, retinal ischema, retina

o s o T
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[ 0057] The nucleic acid vector or biological vector

may be introduced into the cells by an ex vivo gene
wOhew7apys7pr ot ocol , whi ch conpri ses exci si ng cePCs/US2006/043794

tissues froma patient, introducing the nucleic acid

[00751 eCTRE uRlof 'é@&t Rﬁﬂ&ﬁify Y&edsUt ah@ﬁﬂoﬁiﬁ Bafidtibsateaehdivelpr

| SSUesS, elrrp antln the cells or tissues into
reportdd@rpsabus%yl bn HESESs, ¢cmkrasimmitlemom@@ﬂswab@yt@genemewmques of

v A5 Yo B o S SR

and tf?iﬁﬂ%céﬂb%ﬁ ancﬂ-has%%@n A3 dABRLTy ikAsd fudt ofddancdri(®ehrodiedtlal.,
S. A 87: 473-477 (1990)) The nucleic acid

1996;/Etﬁltppamonb| ecbab,gma) lineaddmonrt@§KB{e qhantiisateueet scares of

ci sed. t SS e
et S Foiedr b COPHREN B Al GRS (] Hlaloo:
Buzzaf¥ et R 220049 DEaper &Qil. Smonbalvﬂtaﬁpwm al., Bospidentified b
Genetics 7. 603 (1981); G aham and Van der Eb

surprisingly age S diuser rangeyalghrompyoste gaJeRsss Wopin HESCs and
dlstlna%l s'hoéj g%#g% (c)l?fge%le e§ ?%@eﬁnﬂ%ﬁﬁé@{dﬁﬁfe I%%%B%%yﬁl@lglﬁi v% zg h

hypefpl&&?)) may al so be used.[0058] The cells of the
i nvention may al so be co-adm nistered with other
[007 gg eﬁ“&é’se tééﬁﬁfba@w%alaﬁés feGddled tl’lﬁ’tec%rorﬁés%ﬂ@all‘ IIIS%IIR¥' Yoet
ntibrotics er agents maybe determ ned hose of
necessaﬂlyr;ao@ucs i dohsarvadtmﬁemrdf anp@06idy isPESCEI Aftey Pépasshges,

m can be ] ed usi.ng.cell e
90% 3 BT (1R ofee apmlorE it € sy SeD B Sl O {afiomosomal
gaindEHChRfnbdoRAI AniBL KTHS trefic® tiGofiBEdiBEsSvas observed in all late
communi cation markers, growh factors, transcrjption

passa‘gammallms@&maglculaﬂyﬁ@%ﬁ fhet werbas greptaed, mncluding
HES@S?C ms rmrskers are associated wth particul ar
opuelaons— Y. cell narkers may be detected by
met hods known in the art, such as by nochem sty
[0078 PWhahiscthe ahaesmlygwqi|S@»1@W%gtth9raa¢wt@vnés%ﬁ@cwa Wit HESC

I, AT 4 e it
(Lengher eedll, 39@7 1998; tRa;i@pa],an etlalg 8063; drmgmeMeyZQﬂﬂs S

di d [ h f ol ; h |
b S BT et LS DAL
us1n§HEBt§‘t O¥ffer ﬁoB@lﬁﬂlﬁjééEihclﬁélé &t‘&j)i% a@ﬁ&m@ﬁ@g ih§t Jilesly interfere

Ant 1 bodi es Specific to a ce mar ker maé be | abel ed ‘
with \gemhinw tfangmission o frsgeed Inh@ttlons (Inaygt de 18871cad aee pipajgieause

| ow cytoneter Kil]l a S ¢cogni
or a3 e §YBREL b ORGPl A LSRR AT
al., 19pBCThése 1@&6@@ébumaﬁirﬁous‘e@nggasfmnhaembfoymbmasmemﬂey| s,
suitabl e markers include Oct4, TRA-1-60, TRA-1 g&
stem

partiagmhy hyparxleidy|and yrapdocations. meht leadt toednetignoindi

Aidid N
pluriGehyle BT 0iPERn Byp M ASE R N o und
diffetepmiateaimifdantly aloagmearohal lineagesl t er nati ve enbodi nents,

human hemat opoi etic stemcells my be CD34+ or CD34-,
¥§d(§)l isld¥nphiiBie Wit idtmaPlevals of differentiation.

[007%%05%%&%%}1 &ayéxs p;ar y markers af g?’ rﬁgurlaler?c,t em
It is matihscént of naterah dsvelapmeGhil aﬂ@p}m&f nbsenred iSo0Rs¢ peuroprogenitor

celsi{Rghesd oL STokAishalt el caovp: YapgBrl) o pideliiyon., 2004

ngéf)uré' o6 Q121008 iR BEells (Bgga86R8112802). rmwresmbe sfem

ers include A33+, cFMS+, c-nyb+, CD45(-)

hypapénidy rendues celisias been showneip bmspaipaidie Wlf@tr@m@@fferenﬂatwn
markers i nclude keratin 19. [0061] In sone
enbodi nents, stemcells are screened for a particul ar
aneupl oid nosaic (i.e., karyotype distribution) to
confirmthat a particular apeuploid nosaic is present
(or optionally selected for a particular nosaic) and
then transplanted into an animal (e.g., a human or
ot her nannal) By nanlpulatlng thelr culture

o o, s o
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[0063] As described in the exanples, detection of a
karyotype distribution within a cell population can
wablkbowséoe i dentification of cell popul ati ons POatUSH®6/043794
or do not retain the ability to differentiate. Those
in mcdbe $Kd hmé éu?@aséﬁtf{ta};&ﬁpetgﬁ keo@d RaALAGS1.02005)] & remains
rscovery to rdentify and/or use different cel
possiblephidt athed phensitygic of fubeticenat diEranoes qastdi snquplpid herens; o

o s B S G R B R RLE R B prsons

L QnetRl eS@gnti al |y conpared to a second cel |
$$wgbpu:%%P§ﬁam}ih a?different karyotype distribution

/t hout _wi shing.taq.l.im.t, fhe jinventi ioE
007l e Bl AL S0 BB e o
normROR KRt Aod Sahalifslish PSCs, AltReuphGuch saBabaldkary othgpe
associated wth the ability to differentiate jnto

advantegsone grapefties t Byesmpaiiion, hypeplaidystiépoidateriepopitt APt

. Lhat .has g.net. ernl o ' i at ed
ot 3o BB HEC RGBS Py ghssest L
developing tisyiB( $)is Graporat foicte tatihagadisdictiand whieddgntiffed through

agents (smal| ,organic nolegules, or. bi quhcal ent% .
the uss i pens umieP b gRes ke SKANABS HERtfeptione] EOmpte HeLand gain
that i§ Elfstifxctafﬁgn Q&0 %tahﬁa?rfis bﬂh’gﬁé& sa%éﬁﬁ’fg his&f b} BB stiRRsap! oi d

population can be selected. Since Stemcells are )
cytogdeabli@\sitbratoriesci Récenthy it @apkiastn thabeurreah Ml dugded HESC lines

are c%%?l%rjlliq?i};dqiqlg\gi?ﬁ EIQE%@% ia%?%!ftg@g@r %%X% ht?rp%afgsefpatgls ff:%(é\}lat&né efntibodies
(Marfih 9# iif ©hty. Non-pliRiTEEIEE an RS edlld rephenst @eRE Sartale to

urther” sel ect’ed to iden &m% t hose agents that do
considet insisgpssifip Gertherapéutiaiusefulngssonfta B8 Ciline. dbe Hipdupian of

.cel | popul ation her eby | i fvi . A '
routiig PR R PR O e ot e FRSCsRe R fefbe i
likeliflbdd Sfﬁfe&ésaﬁlﬁya@ing&ms&doy defin@iy ddsirsladhéstesedlod fhefrent

stemcells could be found to retain an ability to
chromipsgofnes] enspigisen foruee in T resgarek ppd theFWISS) when havi ng
a net hyperploid nosaic karyotype. In sone of those
enbodi nents, agents are identified that inhibit net
l§%§0p|0id cell populations wthout significantly
Met ecting net hyperploid cell popul ati ons. EXAMPLE

CulthPPS¢ESr omosomal instability produced by extended
passagli hg of human enbryonic stemcells (HESCs)
[0080]e pThs EXTt KESCp OV itli Réseprb Bistimte,dnc.t Mailisor,aWVe vaere cultured on

. effjcacious . therapeut.l se. Recently, . i
i PR PSP Bt e BB by Bl e
Specl SR E ThiNpStirs, 09 it BMEN/MHESSlutdnieSGitlo, Gatlshad) d4), 20%
thé range of "abnornalities in current HESCs after

“KNOKOUED sprusstaplapameniéGies), DAcaM soyeessendial piinpaeids (Gigeo);

Cned Wit e : i
0.1 R usSgPsliiBalhid e BE AT TR ARG RO
MN)28oWRlds vise Pakshdta A Soladenasdltripsih 0Gibed) encey §-cHaSE Cells
murine ESC in addition to H7 and H9 and |ncL%g|n%
wereripmaNBEpAEBCE T vadiffsrentinied saskars IngludingsQett ST A TRAY 1-60;

S . R S ;i i
TRAS G adRlony RS RAP o A LR U R TR ppuptase
activiXyi QElld Wire Ginatab-rdyfiredboihd ynurinkeadirporanmakieo SEEAndand
eupl oi d manmal i an ESC cul tures mere.gssess fgr %gfir
neurglgparkesy speh 8 Nestined ReugalreeEser Mk ‘,11-%1?\‘&5f Iﬁ% (T 8Pd
. I onif i . .
imenfiy e B S S, e A her BRAR and 5100-5, asrocyte
mark¥RY £ 4020 G9I3] andqaPesluRdeEoSftc fiaftard.i an ESC aneupl oi dy
and support routine nonitoring of ESCs for distinct
forms of aneupl oidy. Introduction: [0065] The H7 and
"H9 HESC |ines ( from W Cel R3Research Institute,
Madi son, W,) were anal yzed between passage 36-44
‘(early passage) and passage 77-88 (|l ate passage). SKY
was used to exam ne chronosonmal conpl enent and

- . oy . T L oy
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al ., 2004a; Draper et al., 2004b; Rosier et al.
2004). Recently, Draper and col | eagues reported that
wahowErsé&d2 passages, H subclones H . | A and H PCI®BS2006/043794
acqui red chronosomal changes characteri zed
specifically by gain of chronosone 12 or 17 (Draper et
al ., 2004b). To determ ne the conservation of this
Neuranaldifferehtipiontof @SGaf t er prol onged passagi ng, the H7

1008 {1y Mpse E5C ayere Coaufais SR PAGHRR R PuRl o o P ERA AT
weedeHdEIu&l?feféﬁﬁﬁ?&?&nﬁﬁio%' (BRIEMA) 2 dIRERRk (GfHCSrC§Ysbad CA),

passages, H/ cells showed gain of chr onosone
10% IRNOGIEOBITE serumi teplagementdGebop s Pok mdl nmsmﬁlai ramngoa@fds

thes |.ate ass char rized b
(Givie)as i gy S e (o eHES ST Sigra
atac%ﬁﬁ%ﬂ%ﬁ&popf sapguploid cells in vitro. Only 10% of

S were euploid foll owi ng quantification (Figure
% er 78 sages, H9 showed gain of chr 12 in 75%
Immy oglé?qegcenceftggg% By conparison, over 75% of early

[oosﬂaSﬁﬁﬁﬁn&mldréscsmamﬁﬁg fwag élﬁ’dr)/neﬂ%s PasSAgBsdeserieed (Gage et
nunerically euploid (Fi gure 1). The remai nder of the

al., 1p@PuLsng ar[mehn—eIHéﬂij i 1d1 008, € ownse), ritpeprdeay prilfodingwere
e ass H7 _cells by consisting predom nantly
Purclaﬂse%ﬁﬁlag@g‘f L?Ogﬁsoﬁam&ere not obviously cl onal

(Figure 1). This result suggested that distinct forns
of chrompsomal instability could occur follow ng

ass SCs, with markedly different
Speﬁt’?ﬂ??ﬁ&% &%g‘)ﬁg?m d sub-popul ation. Simlar
[OOSB]GSEMESE URothoebm e kpreadswirdrb obfalned byatantiirB@sotexals{Baxch et al.,
To con‘s)are G bandi ng. an

1997% Beh abs240). h=ligRitimg-kap ﬁyé%lg TDAELSugin) i tes SKY
11 BRI bR JATELUAS IO P b an ke e

man@Repae g tinstekcionsow passage (H7 passage 43 (p43), HO
p37) and hi gh passage cells (H7 p87, H9 p78) from each
line were harvested using standard protocols (Barch,

1997). Sanples were sent to an established
Datacknagsiseet i cs | ab for karyotypi ng vi a Gbandi ng. Sanpl es

f o t he. sane op plLit
008l Feg cprannieci HelghapieatireidSpedtnd ARpREEFEFSicy
and TEhHBRPREE sFRE@AChunWRstAna Wit DAdPTiyert vaptimed e‘@eméepimdy
observers. |Individual karyotypes were docunented in
quantifipaficay fornmat (Table 1).[0071] For early passage
sanpl es, G bandi ng studies al ways reported a uniform
rate of 100% euploid. In stark contrast, between
72.5-80% of hESCs were identified as euploid by

Referbncel Kited HEESALDI: Passage npsai ¢ aneupl oi d popul ation
—I"E'V'E'a'l"E'd('LE'gE_SKTb'F’K was non-clonal and | argely but not

AmieNg Cagienter WMKylpokiron Y, Skén CROHaris GPs W aksds 1MA liskovitz-Eldor
kaj yrHoyizes JA (B0 aiibmalytderiGdbiamiamembuydnisiktenPecl] lines
p r eiEad phiriPotedcy ahd peligtatiepoteieial foe proloegedipesodsorf culture.
| apry BagIS@geMESEs, with the majority of cells show ng
Barch! Mf‘w hq”?ggﬁfpéclgﬁ, (297 TRIAGH Efto K%en%ﬂ?é 1. &oratbBShkual.

ane ﬁﬁ\g Identified by S [ 0072] Thejg
Yf G R e%f difke
e tﬂgﬁa‘?ﬁﬁ%@g el
ot e e et i oeds
| (4
by);f@ligfg@@c@@ﬁ%ﬁ@ e R 2195 4B-4%al yses (Rehen et

al ., 2001, 2005); 3) hyperpI0|d|es were al so detected
here and in previous studies. Mreover, our data from
hESCs are consistent with-tphe varying extent of
aneupl oi dy observed in nouse ESCs (Eggan, 2002).
Chronosone gain correlates with inhibition of neurona
dlfferentlatlon [0073] A key attrlbute of HESCS |s

. = r r g o,
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differentiation potential of cultured ESCs.

Di scussion: [0074] A long-term goal of stemcell
woeswasett2zi s to devel op new therapies for the PCeAS2®ANI3794

of debilitating diseases. In order to achieve this

Cheng%ahahﬁndﬂdlljl WP@Z” R ANy IdOG eR0RY Prubfeadlit Resrdwhedlls
Eﬁ% Bk 6 R L0 BEh Belffih €hlture. Stem

eﬁtﬁé ?{% agl ng. he exl s @gﬁﬁs rom)sorra
I d alter
Difiihgsy é@g 2 b (BB By W e i
wsafmg @Q frenaﬁré)r‘r)fs %}SUQR q%f% qsqma
Hmatl ravd\mahgmaﬁé@ sfprreppiogs N forms was
DrapetiSe Moed: HthBubmnbNL Gnhlnal hs%qim%‘éf @P%ﬁ%&m g in
medigRikiesinatibR @S hnadnrotbrimensipneelln $siny CellaPendd;328r736.
Drap&UJSp Bhsth | Gokhale H, ddcdre i MalthysE, dbhmsos UpMeistyr L, DygkarTP,
VSThdAY<RA QAOAﬁMrews@lw (mbm@wﬁnegam ofyipenpkemely1 Tydnd 12
nz@ NRRR hdy efﬁBf;Fo% | Ad&s cmst Nat BRbt@hhbiomD: 55-54.

[HEAL ! SenflIOPITREHS ) &eyni in J, Lorin
ﬁa@;% T e %% AR THURA e i o
Eb d l’;&?‘}n ee t%hl\/c%ﬁ%tl%n%po t{sﬁ‘ lglgsan}:bryo
‘?ﬂ%‘? RL1o0e B
AR K&%maﬁf %ﬁbiﬂcg&ﬁplaﬁ‘@@ llogﬁ?‘l&t i

an®iT tRayd(l %ﬁtﬁ%ﬁgalmd dﬂﬁ@ﬁlﬁ@é‘ﬁn Q& ady gfmiﬁﬂ ce
t htearsplaoigd ¢f theadulé braiisdheotktl dcad e, U 59@ 82:1 1879 1333.
KausBhlf b ] Coapes it pTiteonatk at ang KBOKngshury A Rehom Sk MpSonnell MJ,
quUeRiteNV CRirlcw COThae P (EB3pAliemtiap bAsmespreasien bat her
t f@ﬂoﬁo%megsamlm@ <@l RS € bR, §aTtardstint 3:5899-5606,
Kaw Qpl; WMAzah &k, lelﬁ awa 8 R4k PSARBvasE YaNakardéH)4hNishikawa
$P 53%9 % %ducﬂ%g QP nid ﬂ%ﬁtdo rﬁﬁlePglc?Hélﬁbh§ﬁ&9|BS cells by

I ar@ 18 d e?ctl‘?r %Jgia %lJns and | osses
Kaw %ue %}JSF%{% %ﬁ&% Rt sgﬁe?ﬁﬁﬁaM
?5% 'Efl%\é %@ﬁ‘rﬁ ?002)

r e\VERArEpn; QPP@HWS’E&S%B‘?P&PW PAFREYL ‘? qe % mate ES
neesdls basirppalnelalpsived indyaing aeEytp RracaV#l] Jrf)ﬁo”r dy
i NOMESCs1584f t er 87 passages, 90% of the H7 cells were
Kingsneypt ali, ¢2004) Bmetpleidmeguomsaye ffictiaially aghinswindgntegrated into
chyafitdeaity. FaoiNal Achd SvnddSvedn Areand 12. The trend
Lakshﬁnmh}nucmwma;) Rido ¥ 4 indhae (L eCoucouedis EA anfpmaRye
navesz ﬂl?étnﬁ&@@o rEripRht irsidFRtibY oG5 ohiband weulbses cells.
3ng HESCs from non- NTH sources. [0077]

Leng\r/\n C, Walilgz é?(ﬂyﬁ 'F%rﬁ gﬂég g oAb chb b{dg) %hgl@%ﬂgﬁé f}gﬂlié%?% E{tl ug-

Len n?‘;,tclgxaglr %gg% ltegllfl%y 199’;}3(‘3@1;8 b%qliggn écﬁgpa ?ga[ncers

auer and Wan %n%ZOQ 5%%1 agopal an and
Leng_a@?ig@:@mleQm ogghtein B @ engshe ing élit S &0 PYIDRN Cancers.
f abletire 3sEA3-64%d with usi ng HESCs. Q he
Liu XpWsi B Ldrinigds Hormohadi 8, Risteche ¢M.Babsienth ﬂ panissh R HEP7)
| i Febomy eiight ihddSecallstihia gmmmion petential psoblemiin gens targeting and
t afrg@teeek Wit gérbOhise fridsthissioraDey DKA2DY:84F.are a maj or
Long@y Sy Rfive & Goseeld PO Phddli PR (C9IT) Mihb ¢hioamssotne radke-up of
H?esen%ry&lﬁ@ sReudlls @Pﬁ&%&lcﬁ% FBJohatib @A Serd céll chimaerism.

2}] 5 6'5 results in nouse suggested t hat
W%Eﬁi ﬁggé ﬁg Itk%(A g@?%ﬁ@% i rbeﬂ{XHi%rs&lrﬁ’bg}é e%Bgzss an
us@% %‘Fg W

glivin?
nes %‘ﬁ $ or o d Helton R,
Si g\ﬁmﬁ EGrEhyn B ESHGTo R ]Eal afgégce qul}ﬁ géé bryonic

conparison, hypoploidy is conpatible with nornma
| evel s of differentiation. It is rem niscent of nornal
devel opnent al aneupl oi dy oR§erved in nouse
neuroprogenitor cells (Rehen et al., 2001; Kaushal et
al ., 2003; Yang et al., 2003; MConnell et al., 2004,
Klngsbury et aI , 2005) and nouse ES cells (Eggan et

NN NN\
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that is distinct fromcurrent standards of limted

sanpling used by nost clinical cytogenetics
woOabworiaéoei es. Recently it was shown that currear/uskdde/043794

funded HESC |ines are contam nated with Neu5Cc,

agRL et pryPirfdr @erméaamsx&@yﬁnemﬂl&a&mtmgxtﬁpbeﬁ@iemeﬁut
('\ﬁ{;é he Thls3E efcw%% it d\él’ébrﬁ’l esz PREGRL clgaego@ gy,
Mltaggov(gi%f tﬁj Jofﬁ% 2 eﬁs?lelc SCl*o alton S,

Gdtrc
iqe 95 AR B e bl ?ﬁwa? S VoRe ﬁ%ﬂ% ol
bov# Rigreekmpl éﬁa 2Mew HESC lines will increase

Pera M&@Opﬁb%naémah&@&e@ag% pheulpredshyrpanissed IspNag ?ﬁ‘?tﬁ?mﬁlal 22:42

deti.rabl e lines based on their chronosomal nosaicism
Rajagapaland® lienghiEsC (ReSDakshphidy drderangrr eNatunad32otb8-341.
Rajagdplala T, NewEIEA, Vogelsteling, 1ohghiBCs (2008 CEId sififieancelof .

| Ngdstabld @wrorhéomes Maeb1s@0tal YincervBlaRew Candee d:695-701.
Rehemtl@tms@édr%n Mﬁﬁahm DdK(l sB&WAnYEng ABRICE JROBI9

1' \Qﬁ f th%%%lgg%g al® g('hﬁt mammahan

'tL” %ﬁs i
Rehe%% P ac’| ?" ngf)bufy
ﬁ me (er %‘%
‘?@ﬁ‘ﬁmowlrﬂﬁ‘@ %‘ldiYén éoh 8%%& %tlﬁo
ReubémeQEnB@eMlF,u gﬁ? (ﬁr@ né\;@roygsl ( Irémf&c
i rﬂmmdm@ahmmmeblfamcymd SCfIﬂ@rCeChffﬁl@tl@@lqmﬁ it Na BIlQI—@FFh@Ql
Cct#39%48HA- 4, TRA-1-60, TRA- 1-81. hi addition, nore
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CeIISﬁHEéEa%@%% CLAIMED I'S: 1. A method for

d et ect isggaratitth ik imiihngeupled arppRbRid kﬁ?ﬁ%@ aﬁﬂlatam%aafone

popul ati on of stem or progenitor cel the neth
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progenér @llipopulatopbp uémevinghyRrpldideeltetvhild n@ﬁnt@lhﬁigreuialoid and
h Iﬁ@ﬁrehn.q¥ Iﬁiséﬂﬁo cells in the popul ation are
YPORIUESENBI B FEILRRIPHF ANy, 3. The method of claim 2,

wherein the aneuploidy of the cells is recorded. 4.

The nethod of claim 1, wherein at least 5 different

karyotypes are detected within different cells in the

popul ation. 5. The nethod afg cl aim 1, conprising

detecting cells with a net hypopl oi d nosai ¢ karyotype,

and selecting fromthe cells with a net hypoploid

nDsalc karyotype a sten1or progenltor ceII I|ne that
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differentiation, further propagation, or

transpl antation. 6. The nethod of claim1, conprising
wdeb@mses1y cells with a net hypopl oi d nbsai ¢ KBRCY@ISYP6/043794

and selecting fromthe cells with a net hypopl oid

nosai ¢ karyotype a stemor progenitor cell |ine that

i s hypopfoi dThemefod SFaMima cPFhbieANthO e
for drug screening. 7. The ngthog of cl a?ﬁaéﬁﬂﬂ§ﬁﬁﬁhngswpsmﬁ

perfersegtiy W@esa@tce@ﬂwﬁgecb@qlll sortigig (FALSNet hyper pl oi d
nosai ¢ karyotype, and sel ecting fron1the cells wth a

net hypeg pl o Y rogeni.t or

cell Ti gge thg 'S ﬂf?eflréa"ﬁ%ﬁg gern%—a fé{g g %Waltl(?ﬁ sisp, the
cellsavitththe rosloideorflypopliofd lesrpotypeadre amde fdldf(fféﬁdfntlﬂfeo pagati on,

or transplantation. 8. The nmet hod of claim1,

conpris ectin LS . wi a net hyperploid
nmosai ¢ kar yofb‘i)@ethé’%d’%§ clg! WgerF‘lncfﬁ%tl?‘Wélgéh‘P pepaigting sigp, the
[1sRfith {hY REFIB or progenitor
° Sce [ Ilnlse td&g?l Wlﬁi%e#ﬁtwﬁggr@aghﬁdnast a portion of

a chronosone for drug screening. 9. The net hod of
cl ai m 120.f ur Themethodof pbllmg6,p‘&h@alglfn@o\smgrth@mphmtmg step, the

n cIe of cell . divi.s Il

ccts P Rubid A baRP ot fadrtee Rerpiied i hafbal
the karyotype of at |east 80% of the cells in the ceI
popul ation is determ ned. 11. The nethod of claim1,
wherein the detecting step conprises Fluorescent in
situ hybridization (FISH) including nultiplex FISH.
12. The nmethod of claim1l, wherein the detecting step
conpri ses spectral karyotyping (SKY). 13. The nethod
of claim1l, wherein the detecting step conprises G
bandi ng, DAPI, or flow cytonetry. 14. A nethod of
screening for an agent that preferentially inhibits
cells incapable of differentiation conpared to cells
capable of differentiation into a desired cell type,
the nmethod conprising, contacting the agent to cells
havi ng a net hyperpl oid nposai c karyotype, wherein the
cells are incapable of differentiation into the
desired cell type; and selecting an agent that
i nhi bits propagation of the cells. 15. The nethod of
claim 14, further conprising the steps of: contacting
the agent to cells having a hypopl oid karyotype,
wherein the cells are capable of differentiation into
the desired cell type; and selecting an agent that
i nhi bits propagati on of the hyperploid cells incapable
of differentiation but does not significantly inhibit
the propagati on of the hypoploid cells capabl e of
differentiation into the desired cell type. 16. A
met hod for maintaining or inproving a stemcell or
progeni tor cell popul ation, the method conpri sing,
detecting the karyotype of at |east one chronbsone or
a portion thereof in cells in the cell population; and
separating cells with a euploid or hypoploid karyotype
at the at |east one chronobsonme or portion thereof in
the cell population fromcells that are hyperploid at
the at | east one chronobsone or portion thereof,
t hereby mai ntaining or inproving the stemcell or
progeni tor cell popul ation by renoving hyperploid
cells while maintaining euploid and hypoploid cells in
the cell popul ation.17. The nethod of cl ai m 16,
wherein the detecting and separating steps are
performed by fluorescence activated cell sorting
(FACS). 18. The nethod of claim 15, wherein foll ow ng
the separating step, the cells with the euploid or
hypopl oi d karyotype are mad® to differentiate. 19. The
nmet hod of claim 16, wherein follow ng the separating
step, the cells with the euploid or hypoploid
karyotype are propagated 20 The nmet hod of claim 16,
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