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CYCLOPENTAPYRI DI NE AND TETRAHYDROQUI NOLI NE DERI VATI VES

FI ELD OF THE | NVENTI ON The present invention rel ates
wOQo@/ 0906 hydr o- 5/ -/ -cycl openta[t"] pyri di ne an@8CT/IB2006/000745

5,6,7,8- tetrahydroquinoline derivatives. The

conpounds have been found to act as 5-HT receptor

ligands, in particular 5-HT2c receptor agonists;

therefore, the present invention also relates to their

uses in the treatnment of diseases linked to the

activation of the 5-FW20£HQBEptor in animals.

BACKGROUND Receptors for serotonin

(5-hydroxytryptam ne, 5-HT) are an inportant class of

G pr Thepresan ipleation sdaps or 5 meSmddbohierisdlatianhefiigrge nugibers of

play a role in processes.rel.ated to |ear.ni .
h"?‘@?ﬁi’f‘)}ﬁtlcs?tgép?e“tghi‘? rpé'fté‘ﬁﬁffra{hieoﬁl,ve%oéld ,re&i?ﬁ% gg a:c §thod yf?l the
isBRkiBn 0P X hARhRAEE assh \Lel1PabavihefaceARPEhE eacenta which is

neur odegenerative regul ation, and biol ogical rhythns..
uhsllgxipeatded repsesents aniiah sosirde efieesdent draperlHBgHy SFHROYPERS stem

ndi ti ons ch_as.anxie denr ] : :

oJBe dLti Gen oy s Pt o SREER Mrhtantation thspapics e alo
déddtihsdn m grai ne, enesis, alcoholism and

neur odegenerati ve di sorders. The serotonin receptors

are currently classified into seven subfamlies (5-HT1

Ui 7) . See, Hoyer, D., et a/., "VII

I nternational Union of Pharmacol ogy cl assification of

receptors for 5-hydroxytryptam ne", Pharnmacol. Rev.,

56, 15é-habBofci&aystehnes s ubfrmiixl hiesudiyve dedle wifdiffedent mature
di vided into subtypes. For_ exanple, t EAS'FWZ re%%gggﬁ ff
cpld ligeagee iese A lda s oo as el SElt (i8S ImBlpR sysiom that offer

SteLt iV 5 Sbiny REB®ody and
B O R S P e
cskée arvdlves s engmidsheatingcillghgseematurq ofllscive lstivedtios a pool of

in. Ki C ' i 1ol i - '
e

Pl 30461 ARBREIRRL bl differsiRitibh @tolafly biwdplircage. it Bi these cells
of Cerebrospinal fluid production, contains ver

hi gh,

tokgrasd algo seTRE e eptialians thaaesuddndarsbey gﬂb10@-¥%1ﬁf|&g diseases
S, E. . B Ne i t e
SSGRETE R A e Lt DY B R TR g ERRRLRE subjec

JShaenRGal@ai &lo Basi sioaholhwstanalid cimical @hplptagonsl Btudies have
9th Ed., MGawHi|Il, New York, NY (1996). BishoF, pﬁ. f
fgcusgean Njavs §6 harventing HSCngmsdifiprryt peseesst of WA¥DAT spacnine for
dr¥Rerdy 89411 hBg" Iﬁm'?t%&?ﬂhﬁlbelﬁoggt i3 ) bodd 6 9tohd5them  and
rev1emppa t applications that 5escr|be conmpounds o
rhaypulgrirggihains tA sabededetly hate thhebibity-Hd26pleeisle fregntirerremopoietic
revi ew al so addresses indicatjons faor which.evidence .
SYRGER, §h€t3’oar§dﬁ)ﬁ(ﬂl y P%el}}g}’eu %)_1’ Eﬁaféoqglg\é\ﬁqrgt @ﬁpﬁ/n}% gsflermotomc
hEBR ARt SEEheRDyOReshdnYothSEHY 69 FHF EHYl RepladBXb@t ¥f leukaemic
epression, obsessive-conpul sive disorder, sexual )
@iisf bot ttheyn are pildoe péiyactiza dtatgetn ey gene oleiapBncBice athgngenetic

ot hers,. Jylius, al. i sol ated a .erize
Shrbaottbi S S i e AP ga SR SaLE S BOS. ot
dFeRntiAckTige hive fsoHedd o 18664 oF répvhs bi thedsst few gsaranitht claim
an eating disorder resulting in_increased consunption

that 508 aeswe only restriigel dmpradysing reggepaleic prgeny, but may also be

698,466, ..I ct el .Con ng L.y,
a7 BEp Ry R SRRC L P 1R e s AP 2opess termed
plagicapi Bshésercldime can datsubstintofteds éi would cpanl upat vasy array of new
di sorders w thout the side effects typically . .
HECcme oA n ool BERTYI 1YOBI FhenFigadstingey disgpses  or
conmpounds have been proposed as 5-HT20 receptor
agoni sts or antagonists for use in the treatnent of
obesity and other rel ated di seases associated with
decreased neurotransm ssion of serotonin in mammals.
See, e.g., EP 863136 (azetidine and pyrrolidine
derivatives); EP 657426 (tricyclic pyrrole

P~ N - - .
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Grauer, S., et al., supra, is reported to produce a

dose-dependent reduction of food intake in rats.
weéherermaexsh ogi cal Characterizati on of WAY- 163909CTAB2006/000745

Novel 5-HT2c Receptor Sel ective Agonist. Dunlop, J.,

et al., Poster at the Society for Neuroscience 34 h

Annual Meeting, San D ego, 04; Society for

Neurosci ence Abstracts 2004, San Diego (Abs 394.10).

Toxi nd non- sel ecti vi f f t 4;
n@gpg!l XI% d}sg%sgbfiaevge reéi rrltﬁ%/ Vll'lﬁg aﬁ@ dasf 2%64 Pgmphﬂon 200
petdaBBCicRd)t hat the non-selectivity of sone Ilgands

contrlbutes to various adverse side effects such as

hal | uci nati ons and cardi ovascul ar conpli cati ons.

Ther NSRSt P ot P GoREBEbVEr donors

receg%gﬁgﬁm%gﬁ%qiégiﬁwﬁﬁw§? he pPese%} |nvéﬂt|on
(m@ug@tQSorwlﬁgmtdsDesfplm e Fot thak aelat(xle)y highmemnbersmﬁ HSs can

. nis 0 or 1,
bﬁ )Qmagﬁgrﬂnd];us (vgﬁayCAtaqs Waﬁlepgl1$§erﬁ918? &B(é ﬁnv&rswpré)lr%cs;ﬁs thﬁ% requires
glé?_%e?‘leg%‘éfh%gcsf T&mlfez‘@mﬁ)& Ol RRMSE Shtahcﬂ‘l'i}l%‘)fancH u@ﬁcatﬁfn, pfocesses

a) a group of Formu
(Bdrepialopi RODY). IOthmdp(ss@feeS(ea@ds ®ﬁ1{;{§§@d@e{mth§,re r@.beqn explored.

priagr§1 B éeSéREf 1A% B! ’%18']?1 %%J?llfaﬁ&\%g g sHdep %ég %n% | éfbs%ﬁeg ¢ Efleulate in

th%*@r p&blal bNGE, TheQmHieLof ke bﬂfé/dlatlr(gCHSC@bﬂi lb’é)l}hyfreaéeﬁr either by
C4)al kylthio, fluorosubstituted (CrC 4)alkyl,

ifsulte to taUpstiopoictel SY<CIm O Pal adoyyistering 6?‘811%%’6% faciqe ggeh as G-

@gﬁ? ﬁ%lu%( l(‘}t(f gs‘%( &n{fl’%%o? ﬁécigssmlg?@l Iﬁﬁbi froﬂCt?E bofe %nanow

yét it @S)Oaﬂelgmhes @e@eaﬁhﬂﬁﬁaﬂfhﬂ‘déﬁ@(ﬁrﬁ&mbﬁtﬁg’t@lIamonmtsgqf I:domﬁ being

phen substituted with ; and r
e Bae htheosionpr, esprgially skies b i sojowep iy Vihes" 8 e, 2004;
de y selected fromF, d, Br, |, cyano, -NH2,
Pas 6;18;?%%?&

‘C4)al kyl, (CC 6)a|ky|, (CI C6) al koxy,
(CrC 4)al kyl t hi o, quoro substltuted (G C4)al kyl,

fluorps tltuted k ox Iuor ubst it ut
(Lo bRy etecsr SRS REyEO Y il SR it b e
(FRiRe B ok etthﬂf QD@%\ ot has fbﬁkﬂiﬂﬂah@h@@fﬂbﬂfbal QonMhi&bels of
the group of Formuia 1A is bound to the remai nder of

nehboms| covairelISGa (BRIt il 3k Gobge eréNagier.Z00Redg Yeies et al.,
%%ﬁé blg oo %@v?(g(ﬁlgt TIHS h%s},ug %Jp%n‘ra@g@és% n@ nd g{e?ecf&eedobfdlﬂmg this

tﬁs@xﬂ@&@dﬁké 6o ﬁhxfhglv‘éﬁ]drﬁd%dﬁmmfoﬂ dld d!onb@nltawaa;SalaJ kledeoved that cord
roup - to 6-nenbered heterocyclic. r ontai nin
oah (B RGO onBTe i drieiLy LSGisethich T o, 8 Bingent
er?ep r cﬁ%a%iﬁﬁ?gﬂl b\ Qrﬂ{lghgt%h?n et R v@rHEh nﬁkes these cells
ered ar onnt rin a 5- to 6-nenbered
ﬁmﬂﬁﬂea%annﬁﬂamd;mgﬂmﬁmhammhﬂglﬁman@ et éhwatores much wider

RARBOG) PSS phrt 00 L HePePocyarre D04t Lira® o, 2000, The

thREt L4 P ARk I kARG fi- -
SHTBLLR of R RSN R OANR, o s vors

hmt distasd (VIR vehigr ogfpommrsmzétsun@l@ﬂ r¢jestionChyh gy plso have a

.ano et hen
S§ 18]1%9?321%1- Hﬁw’aétaﬁg_uspg tg-esr?elﬁ‘gleef%adv% g?gf;[g@%i le I%e:ls Eo:b%erved that the
BebANbNGVIHD ol hietelitedtOfiEr hdviepgRseftCy HS@@@ﬁcﬁ@ﬂe their
fromN, Oand S which is optionally substituted with 1

highes miob&riiveeneisnind aclowdr ffepmiseon @iearkyniccliis %rldsgeneﬂc
t

e A R S

At losad ﬂeg1sﬁfi¢b Snid tthit ethtivietehselwith whicHSCh tarebé sbtained from the

selected from (Cl- C4)alkyl; or (H) p and r are each

O s is 1, andR10 is independently selected fromthe

group consi sting of phenyl, phenoxy optionally

substituted with F, G, Br, or |; benzyl, benzyl oxy,

-NH(Cr C 4) al kyl, -NKCVC. Jal kyl fe, -CH2- NH(G -C

4)a|ky| CHQ N[(O C 4)a|ky|] 2I -NH(phenyI) - NH( 5-

a ~ 1T .
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thereof). One aspect of the present invention is a

nmet hod for treating obesity or controlling weight gain
woizowloaaisng reduci ng or mai ntai ni ng wei ght) CcORPTIIBiI0NE000745

the step of admnistering to an animal in need of such

treatnment or control a therapeutically effective

anount of .a conpound of thefgresent i nvention. Anot her

aspect of the present invention is a nmethod for

CtBe(l%g%llé(g %H g];gf(?@g? gg 6ILP[§ qtg} g&éﬁﬁo rE)E[oe mls ]}13\/6 FHES njlgés 1e?s§%)ﬂshed
th%ﬁalwmer@éezh{k ﬂﬁﬁ‘ﬂuﬂom@&@ﬁn Tsfo@@er(ﬁ{tile &han 15 years) of CB HSCs

erapeutical I'y effective anount of a conpound of the
Wbmhsirasmesuhv@ m Klwestabéslnaﬂﬁtqf@n%%af B beples @1} @g@rﬂle world

nven t ho 0
OB AR 5nd SR LT tobi i v
st Rl fpetatisl dlﬁlll@&ﬁéjst@fagé pefod. Maatnue ohlyagr eatly 1ncreases the chance
therapeutically effective anount of % :hEE "
opfiedenmaichodarafisnbutiapoypllowa Hist Slﬁ‘éﬁgea%fg@é’dfl Hotpepwn HoLS 10T 8
e BRA0 kﬁﬁ%”&g BrakfheT ”Eﬁérﬁ %?i/g%geoét%mdﬁ&e;é 9{ th%af 1%@fv'1cﬁﬁls life if

& et &etl conprising the step of
reydiredi Sitiesuigh g)vE108ﬁO@@b@opn&sme&HCBfumﬁsahe tqadntforeaiinical use, the

s S A et G Fo i ek AR agse e P i Ry tmes
1dsE MR caft bgg)q)@ﬁﬁ]ed ﬁmﬁrlo%&eﬁaﬁ% Unfite@enfi@ et @WET004; Cohen

urinary tract function, including urinary
ahdblagiet, 3604;ade Vheqneiuuhd%o%lﬂ Tiiecpr @glelmn 4 h\gém nigkrofreagft failure

ﬁa%&%g@%%&doéég n]fegéré?e@? }tor %%llﬁ tl?as8]bfe8| t%fafts have Sprlmanly been

w8 for PRYERNGE I fatiBASNAS invREIRAES récently bealdtagd C(Rgdihat ¢tvd., 2004),
defects, anxiolytics, agents used for treating sex%f
ults have

ﬂwsafopm@twmem@gle af expesienged d&B PaRKsH bkt childramand ¥8%
sfuncti ) scri bed herein. Conbination

bF%% %B?ﬁH%HWG gﬁ?ﬁ?stered as (a) a single

pharmaceutical conposition which conprlses a compound

f th t t | .
phar bt ca BGE tndlase i ARCH PRl 19 atl Bpthpepiain

h%l% {oggfe ic %Ellé Bodt Wi %&?Jeﬁ{ﬁg H{Z‘:q{e{éﬁﬁ)%%h@ dbtential of the placenta

ns comprising (1) & first conposition
h@@ ﬂlspasn penﬁ@naadcmmﬂne un@hsefm@ctﬁé Eh&ashmoalllﬁmm plegenén dorans at the
.phar

t | t abl
%B Q%t%llljeo!ﬁl ;%6?% Iapg Cﬁgncg]t al}e a{era ﬁ‘re ‘t}ée %i?e}nl Qs n%?l%rlggt%g H% fetal
AR} IFB68 Ukisdlic A98MthalaidthpdnphiarifBic el the |ulrbb11&ﬁt epdsalbl(®owns

carrier. The pharmaceutical conpositions na

eadhn 1998). e hethe sthivldl ananga b ¢llartois dag bern igppt yfy eéir?é 3 hpegpoietic

ng ?é?mlo?E% 1§l L@ﬁ%&{é{' ind nge?r:%e-r%ﬁ%mjgg%/ E @ﬁlegls%ﬂether the

dlastofak REmbpSicge (Bswhs il Htrfarmii2097). Th&'hﬁuraiekzﬂfaﬁtms derives
radi cal may be straight or_ branched. For exa

th
fraam he pesndems ph eytosterier @idok G TSR GPRr ¥htn @@lfea.cgmact with
[.anc p [ 1 6
5 LRSS YLPRS F BOHP1SSRY, e g sas b, o0,
Harb iy IC,al“cbr PO0Y] Rossabtituyd Crd)ssbm)@/]l) Ttnispatnthisl {img-that the mouse
met hyl but y

placgn qqg{awi 1&?@%51%&%11{92%; 1C a@?vﬁlr;}g{l ﬂij/f: tg@p‘to; Plo?lgg IG ﬁ%elmopoietic
ﬂrbg&)to sslnglddﬁ{ Yﬁ Lﬁ@ﬁ/lsaldﬁﬂ GBI OBFU-EE and MY CFCs (Alvarez-

an -al oxy, acyl (e.g., al kanoyl),
Silviaydt ah; 2&93) dvlatdoyblahﬁmen 14 aaf lE;lIZttth@ rgegﬁmﬁorf:a\v@ etppesent at

Bﬁ@ﬂ%ﬁlg 1Fry ?s]etfg*ué(}dl b1} ﬂ}ehogp% : S&ntglﬁﬁ e[d f‘ae]np % pagiﬁ&; jeration,
RIRIY sdfYohe- g%ﬁ%ﬁfé%d)ﬁe@fu%@ @Gy Qﬁ&lfbtlél eldel\M Hrbgepmter anmbers
nmore substituents (generally, one to three

substituents except in the case of hal ogen

substituents such as perchloro or perfluoroal kyl s)

i ndependently selected fromthe group of substituents

|ISted below in the definition for "substituted."”
Fblo substltuted aIkyI refers to an al kyl group

L T Y 1 o o o o o o oy
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aryl group is a 6- to 10-nenbered aromatic carbocyclic

ring(s). Wen indicated as being"optionally
weubsitowe2ss ed”, the aryl groups may be unsubsti PATABR006/000745

substituted with one or nore substituents (preferably

no nore than three substituents) independently

sel ected fromthe group of substituents |isted bel ow

in the definition for substituted (unl ess specified

SR IR A A A S
t{l}@ gfﬁ'@&ﬂ@hﬁéb cofthfns HSGEhe ar y| group may be
attac to the chemcal noiety by any one of the

carbon atons of the aromatic ring system The aryl
port

ar oyhb%ﬁg’ﬁ?t agstracg 8?@}%&6&%31? (%01 f&@%&ﬁiﬁgﬂ rr§9 meeting (Mikkola

eﬁjﬁf h0d4)] 12 Rvad SN €hat Tiemb@verpladeptaeboaingFIS@s. The onset of HSC
"hét er oaromati c ring" refers to aro %
adcrntyan rhaplagantd eecsts il (hyd bP 206 r?ixi(’?gl%é unﬁgﬁiééii 5. Bxpansion
e C OrBRf LxMirksidnnofcR

f by afsntal ﬁg % g7r gdr%% ( efs(r:rpdrn:?%téécf;;t}ztﬂté{n (8% xly‘ényr o yc hogenic
pmgremd)rb at Pyr.5vz2 )5y Howieneloltywas fomdhizpthylautl‘tom @ayHSC cell activity
d;«%{q%gw%yq?segéoﬁggr ny:stau% aIﬁ]H,F éﬁ’kmggibp é}}dt}% |p’lacenta an unsuitable
ngbggphg purinyl, benzim dazol yl, quinolinyl,

I soqui no inyI benzothiophenyl, benzoxazolyl, etc.).
The heteroaronatic noi ety nay consist of a single or

fused rin sin het er r

Ty5 s B IRBLB ARG O TR oAb Of s [of hebauti

aNghBlPAe9Ns i ndependent |y selected from oxygen, sulfur

and nitrogen and a typical fused heteroaryl ring

systemis a 9- to 10-nenbered ring system contai ni ng

QNGvhRY @#’&Hﬁqi\l?ﬁz@ﬂ{l@ﬁs i ndependently sel ected from
OXyUeT, —suf Tur —amd mitr ogen. When i ndi cated as being
"optionally substituted", the heteroaryl groups may be

ﬁ%ﬁg@?%n{gtetﬁ{/%qdrgﬁ légvgfgihpvaﬁgiynﬁnduélﬁt ﬁgﬁtre{(%r r{en(; rb?evious suggestions

C%H@e%ﬁm% Ughts) plabslependentd Yusrhesheshtd nOMhé hﬁn@ rodugirthf of an

substituents listed belowin the definition fo

indintdsel is wt Bt squues eszS%eT@i gidiipne thednyFrd e, harﬁ éound that HSCs

i e che

SR R Rl s SR PR R ARy protferative

ApAIBttha MEQgissksddefv@etphergiyiowmt &-bohe npyravd- 3- yl

pyrid-4-yl, pyrid-5-yl, or pyrid-6-yl). Simlarly, the

heteroaryl portion (i.e., heteroaromatic noiety) of a

ﬁi%tseﬂogrﬁ¥i! 91%%0{ thE- regdﬁ?t ﬁi&lﬁbﬂlﬁro%g 2Ot RS fdrhgbtalmng a
"d&f Thi 100 "as - abov term"acyl"” refers t

Ii:‘dpkilahon Mrhaleﬁilobytesatstmaak:ews GHSEw) Wylchaltlaiﬂlaﬂeqsbmpﬂses extracting

cy cIOﬁIk yl, parti al satur%% a Qr fuII sat ur at ed

thateese %ﬁ@ineaplé‘re&’itao R &aRgeiva Pgif ted carbonyl

groups. For exanple, acyl includes groups such as

(G -C 6)al kanoyl (e.g., fornyl, acetyl i ony
Isolatiory bf HSé]sefrqm the ah\cgiyta follavi, 2 Weélc@tashhsh@{) Blo}ocoi and will be

1%96 13%%1% g]?hs% £ bon¥%d éespy? %egluﬁ'mﬁy cr>r%%118ﬁ'ﬁ£ &Qﬁ@ than cord

KlB6d @bsmszars%wh re8tiEs o hiaBéren sl o€ Hs@Honyith cord blood
e.g. pyrrolidinylcarbon

I,
§EE, abuighexeema ksepjag Bmﬁlr/{ tyfepEpTagE Ayl 8 2l of banks can easily
y [, t.
lpe (ps?zib{f‘lfherd Jthu? e%ﬁﬂ% i 1tﬂ% g‘ﬁilli:éd?a[et? %\éﬁ?%@?ﬁlt}(pgf 139{%19 H8E Grdfis.
thiophenyl - carbonyl t hi ophenyl - 3- car bonyl ,
furanyl-2-carbony|, furanyl-3-carbony|,
1H pyrroyl - 2- carbonyl , 1H pyrroyl - 3-carbonyl,
benzo[ b] t hi ophenyl - 2-carbonyl, etc.). In addition, the
al kyl, cycl oal kyl, heterocycle, aryl and heteroaryl
portion of the acyl group may be any one of the groups
described in the respective definitions above VMen

L 1

L T Y 1
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condition, or disorder, or (iii) prevents or del ays

the onset of one or nore synptons of the particul ar
wdizemanese condi ti on, or disorder described her eCmIB2D0€000745

term"animal" refers to humans, conpanion ani mals

(e.g., dogs, cats and horses), food-source aninmals,

zoo animals, marine aninals, birds and other simlar

ani mal species. The phrase "pharmaceutically

accept bl e" indi ates t hat the substance
G Y RSt T b ATBI e DS MG Ay afigh §f hacmopoieti
stEx?P@eﬂé’t}‘P@@ﬁ%ﬂaﬁéd it hetpMfocttaliga HufGih eadieians] goerpartgh.ng
formul ation, and/or the mammal belng treated
theremnth The ternms "treating", "treat", or
n nbr ac 0 r [ i
AR TETE e, SR EREROLE B SNRRGE M e iy om e bumen
1a§étﬁ@?ﬂé@!d[|§a$’bunpfatd be spresemaivienvantei anl’or( imleekigher proliferative
speci identified otherw se) refers to conmpounds
capfacity fhan IFS Gs iyolated fiom Permtlat%t?@m %%tt‘t PaAR¥ept abl e
salts thereof, and/or and hydrates or solvates of the
compounds, and/ or the salts, as well as, al
Paicenteloil SOnecordib ol the uwnﬂom&teenmhls Gmetasageny freezing methods

@g%& omer lﬁ%ggl}i% %c?ﬂa%wﬂ fﬁ) | Ca 181y Tr?ttgf)?]e sgﬁled n the art.

ASEDEE rcétda{glgo& R hasISc By Ir@S@SSFnairﬁalﬁl ithd @fa8ilty and function after
enanti omeric and di astereoneric forns. |Individua

siosagren $iquidmitpegeobt ai ned by known net hods, such as

optical resolution, optically selective reaction, or

chr omat ogr aphi ¢ separation in the preparation of the
Thu§iah apfedeicispedt thd sresértanveatioatpeoviddsi Spopueivhi afrhaemopmetlc

relates to all optical isoners and alla?tere0|so

stsin edispeniaiad fiom tielacspinnlz PumabrRivadat gedrpagum ¢ a maintain
X enanti oners and

ﬂanr$#&ﬁ§6|sgﬁgighb sﬁgﬁﬁtbnpounds, and m xtures

thereof, and to all pharmaceuti cal conpositions and

t hod ft { t ted h t
THpIYTE RV TS SBECP Y 1ot ROBRERer B Gy BOHERT SR Juman
?%ﬁtﬁ?{f f%ﬁﬂ@edﬁha’f%tﬁfe@s&ﬂ ih nbghbe) BYNrdafing @ob kdlls ex vivo

and R2 are as defined
valbiowey mnrr ott imerecaintho gnatv dif faﬁor&nml the (ng)up ayeisengef the following:

% R, SE AT, Wi B R Rth s non

1{/1&2'1'5[{%' I%r(hlep)thdsé sfdﬂ)ed et wilnbaRehReyt oﬂf@ %%vﬂiﬁ%ctbfk suitable

I's methyl, a preferred stereochemstry for
fohthecapaeind{d¥SGernmula (1) is shown in fornmula (10C).
(10 RO formula (1C) is (R -nmethyl. Conpounds of the
present invention may be synthesized by synthetic
Ttﬁeﬁf'éf@t% Iﬂ“@?ur’dﬁf: hijfder e Peasheinvaiimnqgowded PuleliRsefok pawmiding a
in the chem cal arts, particularly in Iight of the
Iﬂ@gbﬂppprﬁCemeanﬁeﬂﬂheﬂﬁﬁﬁﬁ The starting materials

er al f aS as

R BT oS Ga R S PP o R a8 AR TR
(BL Eﬁ’@ltlﬁg th!@:l tﬁ@umﬁbﬂ afscelie |V4/1tﬁ< pagvor thoore lgl)s‘&ths Rictdredhn itle group

e art % ﬁyared b nethods enerallﬁvdescrl%%g
i ncammn@gvaf Er 4o, 3ne, @ﬁ SEFe§8-CSRe NJE Ht Vpig BMP, NGEB;

nt hesi 7-

BB PR T i il B gD R A AR snor i
Ch@ﬂiblgnt, cfliurdudldrived diror9pEdriag gdina\ielmleﬁgl,ethﬁesr [AGM) and/or stromal
i ncludi ng suppl enents (al so avail able via the
Beicplt ljen deiyqdrfeora AespH8BYWY-. For il lustrative
pur poses, the reaction schene depicted bel ow provides
a potential route for synthesizing the conpounds of
the present invention as well as key internediates.
Those skilled in the art will appreciate that other
synthetic routes may be used to synthesize the

i nventive conpounds. Al though specific starting
naterlals and reagents are deplcted |n the schene and

o o, g .

.
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For exanple, internediate (1e) may be reacted with the

desired R1-C(ROa)-X (where X is a |leaving group) in
woheospwesence of a strong base (e.g., sodi um hpdriBmp6/000745

and tetrabutyl ammoni um i odide in a polar solvent

(e.g., dinethylformam de (DMF)) to give the

internmediate (1f). Lastly, the ani no- protecting group

is renoved to produce t he conpound of Formula (I-

For exanpl e, rotec edi
Tihe Rt a0 e ByRPE FF OE PEa B ?wuf‘uaﬁ%hat s
elhf InHQﬁ Ocﬁ@ %ﬁie‘f tRGItknk Nor Bl &Bﬂﬂﬁﬂ@hcﬁh IFFthee vaehWdndnisteped in
eave OC protecting group. Schene IT illustrates
ccambmhﬂxcar nathe v drepmuenés t vlay orhﬁouﬁ@ﬁlmﬁterﬁ@r rpifher ( pgqueptially or
g{#% where mis O or 1 and nis 1. (I-A (2b Schene
SIHHRCYSHpound of Forrmula (1-A) may be alternatively
synt hesi zed by starting with internediate (1d) from
Schene | above, where the ether Ilnka eis |§&rodu %
If yetsa Ffrgher GeRst e HEnEIdPIOVEs of P?rwéa jgxiracted from

h wrél%rlil By c]%htly llct%guf#%ttg] &nd ??eggﬂt?rlg?mgﬁﬁlc r\)\'/lg?éin atﬁé“ﬁ%rﬂb@r Offl HSCs

at'e e first reacted wit
withen thespdaprthiidh-Hek Bem) indtefwd dyaredtient af Keavélhgomraig) with any
a strong base (e.g., sodium hydride n o
OpQPF BISLR ﬁT%‘f‘ﬁt‘P}mnﬁ g}ﬁ gaup ﬁOlél%]&g t@q) Fq}lgmm% e[LQ3 IL-6, Tpo,
O%%/Teé&]ﬁlﬁl SRLERM Gep (DML BL@, Nd@htﬂﬁ?thblnhﬁﬁﬁﬁ #iRY°€ according to
a). The plpera2|ﬂ% group nm en introduced using a

tiaink adichnmepbakiyzied waihi dxatano nultLEBsn atrived frde placenta, and/or with
am no- protectln roup isre Ved

r e the
CRRAIORINEISt QoA (Pryon S, Rt pY (RESEEpi oot cels
r t tfé@ﬁﬂ?&l‘ﬂ RO rolv@ Mekdrs and
R BRI Rf A TRt Eﬁ%fe?s“"’é%?@%ﬁ%%ﬁn N (30
ekplai) cOtivestetrdnhdl oa@lau mas ibei lbfaifortr@dtlhélei*@HEdnﬁléfgiuaﬂy (that is
descri bed above mes_ |
oBEH s Gl ety PR ot FPRRTRE OB B FaBaLered in
GRhiEXBAP! fhe | dLNBMEI 3h8 (bde)adhBnicerdl eelthst t kefiatially or
desired hydr oxy conpound (R1-OH) using solid phase
similpgneoydlphosphi ne (i.e., polymer bound
tri phenyphosphi ne) and di et hyl azodi carboxyl ate
(DEAD). The aminoprotecting group may then be renpved
IHSieng foitadapett, Baptdse inodntioniprogidepiheape ioftES Gsoisolated from
articular protecting gro used. F r exanpl e,
the Iumaoplearit P%ana}eﬂWI%Lp%sg-pa%B ltn& tébve a BOC
protecting group. Schene IV illustrates an alternative
route to conmpounds of Fornula (I) or (Il1) where mis O
Iaryetla Anthenaspectdthé pobpert da)ention p]@-VB)es (o) se ¢ frevias 1sq1!ated from the
Al ternativel the co und of Fornul a
hugnn, alacsnig %ﬁ/ A IARAIHRAT P SERYUEY hik pPP‘ﬁ%%fg% it sd%“dual with
lﬁghkﬁ&@gchnhgﬁ&addltlOn of the piperazine group.
Simiar to the reaction conditions described in
Schenes [11. The ether |inkage may be introduced using
I.ed M tsonabu F
Fer hle s Prae B i R wrs ST L R g grom the
ﬁl@d&iﬁh&”&)@ 4 Rhmdd)  wsdividusiobbd-pahase it rpdpistivk ph ommtyn e;f non-
e., polymer bound trlphenyphosphlne) and dlethyl
lsezwmoa?tws@;u@t@ ap pEApualgvig basmaporshe SteRbeRllat e (4a) .
The pi perazi ne group may then be introduced using a
pal | adi um cat al yzed am nati on as descri bed above in
SokenEsitter afsbel the présmatthyentivh eravidesahpnet &GS Cyisglad grom the
|s renoved usi ng StaHgP[d conditions that .a of )
&5P8bﬁﬁéﬁehW@Wlﬂﬁ@V i ROSH B?ﬁﬁ?oFbéPPﬁ@hﬁﬁd% Vgl of non
Conventional methods and/or techni ques of separation
and purification known to one of ordinary skill in the
art can be used to isolate the conmpounds of the
present invention, as well as the various
internedi ates related thereto. Such techniques will be
wel | -known to one of ordinary skill in the art and may
include for exanple aII types of chronatography

e
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i nvention which are identical to those recited herein;
but for the fact that one or nore atons are repl aced
woypomnetsom havi ng an atonmi ¢ mass or mass NuMbeCT/IB2006/000745
different fromthe atom c nmass or mass nunber usually
found in nature. Exanples of isotopes that can be
i ncorporated into conpounds7of the invention include
i sot opes of hydrogen, carbon, nitrogen, oxygen,
hefm!@gp%roieglg @%Q&EC la%;i;@t%g@%lu%l ]égg " ivd trgated/m%gtpuﬂa%e% ha’leﬁm'pmetlc
m&gg&gplcally | abel ed conpounds of the present
invention (e.g., those labeled with 3H and 14C) are
useful in conpound and/or substrate tissue
di ' ion assays. Tritiated (i.e., 3H) and
(i.e., 14C) isotopes are particularly
preferred for their ease of preparation and
detectab| [ v' - of
Hpanpopes vaeveels IaGR P GIHRRR Kbl Rl e PR Rfin organs
th€ %6@1% kit femhapeué lniar@d)\/ amt ageé Sldods héeserggerh rceﬂs @J‘l‘ma@éls of all
metabolic stability ( |nc§eased in vi.vo

moture bivad edll dowages ?‘1%@?@ rtb‘hfei;ﬁ lesfdt eﬁ%%“ﬁ%)}g% 811’[116 i Snune
%ef %ﬁ{]tglgleogﬁtcﬁg afid bf ?gfé?& ﬁﬂ&%{s,s i APHRALERlbYictidBiedRe such as

e pre I nvention can generally be
b(ﬁfeQﬁ@’f@d HYechotilyawisnetc pinoiddionetb esmralle gmjgaptablet Hsl-renewal.
di scl osed in_the Schengs

B e phe! SheseBhp b AT sty dyis these

C({lgatﬁﬁrgre LRL Fhrdiont St OPheatibys thabrked if eageier of blood—1 elated
npounds of the present invention are selective

dﬁedsﬂ's?@n@/gonnﬁtglandibaa %L@hphﬂ@mowﬂy femyedly s typisally of low

dlseases or Iti t f Lyel
foéﬂdéﬁll SGaftef ap esuge (F#'tftp} gﬁ %o&r %@8&6&% T gE&ﬂE@ d%&ﬂe are
ntéﬁtgg)ghct,aq)lyt thf%fsce'%n HI dreﬁﬁ)ﬁﬁfa@éd- I‘[Erdllﬁbdﬁkndtes easting Wthllch allows
odi ment” of the present invention is
dgthianinetoeue i mapck@@d—p@lsqcﬂy]@ﬁ }E@MS’PP@PH étegq cells comprise certain cell
erapeytica c ugt, pfpia u be1, VE-
SRR Yo PLRcEDes, ALty pvecromountial, ¢
c&@efih £6ndaBlin,iit. iTORSIchiy alsabp dafimelcasiutcils &tckylgeth@ e)g:ngggto@ of the
exci pi ent_or d| luent. The ﬁhar maceut i cal ég 1 Q0% 2 rcers

cehgurise (923 matleer S4exBmPPo P WY ?‘f?prﬁgé’(ﬁ’rnaot éa ases.

| | pURAFISC.
PP PSR e g
S@pﬁl]&fb&@i talleda’sdliel popniation celeCieptloe theddpasall] 3334dye &F detected

bg/L’rlrlql’{?g;g{tsqrr}a?r’ggyh Zﬁéﬁf ﬁgﬁa%ia %S&]élp{%? 21?2}% tér(i)sstlﬁg ﬁﬁﬁ allow for their
i&gﬁﬁegxgﬁQMQ§ﬂam@%es, wat er sol ubl e and/ or swel | abl e
Y

ol yners, hydrophilic or hydrophobic materials,
gelatin oils, solvents, water, and the |ike. The

I | t
SRR O I e o
?’@@b&%ﬂ@fm {diecaRIcan @B condide@ad hane.iNaibe efinea pipdse gt Cs that are

ents are %enerally el ect ed based on sohﬁ E) le th
the divenii (oe alopgst pled d6pe BICPRG8! Rop-pEneRaeticeoallsy o example the
b | ef&’ dhdothelial and
é%?@p%%%eﬁtn R R el S
naeiepoiaficl liatdee) momdbmehal ik watht ]saarrtmm@lce?%@t’fl@b |béa1m HSCs
m scible in water. 1&ﬁ£]e aqueous. sogvengs [ I can be
RRabeF ThecRaHBItensieoRg I EHEIGIpRERal HBr BNy enal g% S35y
#%)lﬁied t5 %@a@&’num&)pro §én‘§y theﬁfp&dé'ﬂ Bdneresrdh ﬂéﬁ@éd HS' Qe They
rmul ations may al so i ncl ude one or nore buffers,
Istvahiwidzi rggagédiffresiatibmpotantals ank fQri FgRfemes ,genefate special
| ubricating agents, enulsifiers, suspending agents,
preservatives, antioxidants, opaquing agent s,
glidants, processing aids, colorants, sweeteners,
perfum ng agents, flavoring agents and ot her known
additives to provide an el egant presentation of the
drug (|. Soa conpound of the present i nvention or

D
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dependence including treatnment for abstinence, craving
reduction and rel apse prevention of al cohol intake),

woabwmmomsabuse- (e.g., snoking addiction, cessRCTAB2006/000745
and/ or dependence including treatnment for craving
reduction and rel apse prevention of tobacco snoking),
prenmenstrual syndrome or | at® | ut eal phase syndrone,
nrgrarne pani ¢ disorder, anxiety, post traumatic

1AL S S350 BSRfebgR Rhehl fesisco

aI%O%Eé t11|1\éﬁj kdTR&LA "R Nraft-F9RUS-BOAL RebIHOY Mntli Herdder] idag, be used
d “neurocognitive disorder), seizure dlsorders

clipicdlbpfoy rampabntasions ssvhish  nefitehse dloper is @opavailable.
dysfunction of gastrointestinal notility or intestinal
propul sion), attention deficit disorders or attention
ANy ppiaGbh Vift NaehhGictay StefrOEMsADKEording So e ipresent invention, 2
behavi or di sorders, inpulse control disorders,
pbiolakian o acpepaHa Fiemy s SHiPtdP MBS STE Bl Riefeably: it
r%'] 2 9% g%'}e th Q&OF' % 5?%(9‘160 Sz?opdﬁmoo@%bexﬂﬁ)or&fmm 20, 000
I'sorders o eep apnea) aut i sm

oep0,|®psylls.muti sm spinal cord injury, damage of the
central nervous system (e.g., trauma, stroke,

neur odegener ati ve di seases or toxic or infective CNS

e AISwit ha&Rbpkfid St cells: According to

I%gﬁ%?%g %’%Pg?t‘d. sor%g?‘gﬂi(l e.g., thr oﬁnt‘go& s), ©
trmmens@n dsscuhbsé dweging b s rafers tpi Mgeeasiandthe yiganhers and/or
di abe ther e odlnent thi n
fW%ﬁﬁP@sagsmg RE HEHoPOF Yr%%?l%%Epgyghoﬁﬁgﬂg#gog%ergne&nfd
b dEE bt iheRsventieh tAsingphd w0y lamhan. del usi onal

di sorders and drug induced psychosis; anxiety

di sorders such as pani ¢ and obsessi ve-conpul sive

order C

e 3L et TRVRTRIR: P B0 DO o Al 8 s 1o
ted pﬁcé‘s@mﬁ@&hﬁdmﬁﬁllff @arpairdtmg [theast fiES(E s ﬁl(ﬁnlhluntanqﬁﬂqen‘gl tissiud. Those

di d dit t di d
sk i &t agéwflfgaéleégfgére%@a.aﬁas@foot{thg el C el
ﬂoﬁﬁﬂa{i?ﬁ obt?Hlteﬁ%éé/ AQ}thd 1309% @dred ®or & dr?l@ RIS MhaBs bd Present other

ranoi d, di sorgani ze cat at oni c,
dehdyrﬁa‘sec@ihamchtlme roairik eBéteiall antlygeeon. s%dﬂazt?ﬂW@W fibg gxtraction

di sord jye i, sor for.e 0
RIS PO ppet S R HEpPUEE TR0 gorlbriGEPR 8ag, S0P s
bR Y598 17095 U8sd, 80%e 85N @g%dgmyw/at%%,obm rades,, 980mr99% HSCs
exanpl é psych03|s i nduced by al cohol het am ne,
asemmraresl with odieneell Hapdsu qubg@wtagﬁﬁrﬁér dhe sxtragsiosi Rgcess will

SAERRASL 405 B 00t LSBT nSE, L epiatand oo

deﬂtﬂ&ﬁ to treat psychotlc di sorders of the
schi zophreni c types, the conmpounds would in particul ar
be useful for renoving or anmeliorating such synptons
BRI k& PT’JI@Nt@F'T‘HE FRYGRES| Ve aggression, tension,
enoti onal wihdrawal in psychotlc
patients. In addi tion, the conpounds may be useful in
J Ki | r
5B 9 PSSR0 FCU AUUE S ORI AGERN, o 5 dovloping
M@h%nmﬂnyemnsalIhéTbdﬂp@umﬁ@nmmt@hbepbe@emt i nvention
may al so be useful as sedating-, anxiolytic-, °
anti-aggressive-, anti-stress-, nuscul ar protectant-,
ﬁfgqr& ar qe&i’lﬁ&c lﬂl'l@ﬁ)ré%éﬁ’ctee 6f @'Mceﬁ‘lﬁ? MasméMietic stem cells in mouse
nsequently, they would bé useful to protect
embyp| godeid-gestatien.s AX chowxahighe levieh saylédigmatopoietic lineage
situations, e.g., during transport periods and the
ke situations. Exanpl es of novenent disorders that
can be treated according to the present invention
include but are not limted to selected from
Hunti ngton's di sease and dyski nesia associated with
dopanrne agonlst therapy, Parklnson s dlsease

g, o oy o
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di sorder; dysthym c disorder; mnor depressive

di sorder; prenenstrual dysphoric disorder;
weoasde/pegchot i ¢ depressi ve di sorder of schi zopRCEABAY6/E0745

maj or depressive di sorder superinposed on a psychotic

di sorder such as del usi onal disorder or schizophreni a;

a bi pol ar disorder, for exaﬁble bi pol ar | di sorder,

bi polar Il disorder, and cyclothynic disorder. This

16%%5%? o nlfggcgnfaj glsgfs% lt]ﬂeeﬁmgq (r)%c%fﬁ godtﬁ%g# Irfetﬁlt 1s]1£1rant@d Imlce B-I)
gﬁ:ﬂdﬁ@@at Haﬁ%cam'lﬁ&cﬁﬁigﬁ%’(yﬁﬁﬁé pReenta.

ni sterl g to said mammal™ an anmount of a conpound
of formula | effective in treating said disorder or

condjtion. erein nd . r M

iy & desaves e fEBaegetdrafPi Y S38 g ETMLER placentas wit

aﬂtﬁ%@feﬁ S}%&lﬁk £ ﬁ@ﬂhﬁh@;}oi@ﬁc anrichrs (24D, MpPECDBS, Eats ol (5334 and (I-

he dysfunction and/or death of neurons in the centra

Ln@)@ﬁﬂé system The treatment of these disorders and
conditions can be facilitated by adm nistration of an
agent which prevents the dysfunction or death of

Fip@ute 01as dederibess kistalogibed sexpriéssiondgudienof dmnmqpom’m@ transcription
and/ or enhances the function of damaged or

Fugkaas oM AERODHEREn kel GG o8 hpERRRTE s S Ry Blpinyouse

pkggﬁggon caused by the dysfunctlon or death of at-rlsk
neurons. The term "neurotrophic agent” as used herein
refers to a substance or agent that has sone or all of

{ hes rties of nel r ve

Fbﬁ"éﬁ%oﬂg %ﬁ&ﬂB@rP&?%epgpc llfaﬁg‘tllag ﬁ(ggﬁfgg@tc@ ga(:(:or di ng

to the present invention include, but are not limted

to, Parkinson's disease; Huntington's di sease

Fitamerft CagwfhofacieoxalvdP by Ahd NKGTHfe ncscage g SEVP antagonists (gremlin
Iti-ipfarct denenti.a

SREgn élﬁ(ﬁg?sgl 3%188%1? 1%A£eﬁ% cel? g&%grsdﬁ%gﬁéeaAG%@%tromgl cell

eneration assoc
g@hﬂH&@rebral trauna, neurodegeneratlon associ at ed
W th stroke, neurodegeneration associated with

cerebral i nfarct; hypogl ycem a-i nduced _
Figute e ne Qg)tz bR RN S RQeAGhA Fﬁ@mﬁé SAG L n’ﬁnttsh used for
@Efle ure: neur odegeneratfon associ ate

HEu ﬁga)um@hrhnﬂqm QhowgF A@Sdeviddnce of phtmtymealyptefined rﬂ&fesem the
enbodi ment of the present invention, the

pesiupsHEyBHBIER RV sor der or condi ti on conpri ses

neur odegeneration of striatal nedium spiny neurons in

a manmal , including a human. In a further enbodi nent
Kiutehd pheserbe |mmn¢:a o, pethet magleodagemsltdineyge hematopoietio

dlsorde ndition.is nt i.ngt.on’
ravHer (Sitboarmarersrs e AR R beS e R facenta
conpounds of the present invention may be used in the

prophyl axi s and/or treatnent of sexual dysfunction.
Senreald dwfsuﬂ‘cdmﬂ qfsﬁpncrlgnaé HSgnile | ROHPATRIM fjugggn placenta as

g%g@?ﬂé’f he§5&% >17e 5; 2 %ﬁ%ﬁo%oﬂlt}hggbﬁiwﬁ Je%@@ér%ﬁlanﬂ_a!ﬁ%n assay

(R%Mﬁhﬁi’{f@ gHe@Rld to Qe i plaa@ﬂﬁdﬁSCo(B)SE)A@S&rtanscﬁl teyipient blood
caused under%y g vascul ar di seases, such as those

%ﬂii@&fﬁﬂ%@@ﬂﬁ%ﬂ? h?ﬁ@@ﬂ@ﬂ%@%n or diabetes nellitus, by
prescription nedicati on and/ or by psychiatric dlsease

such asdepression. Physiological factors include fear,

El@ilf‘@[lﬂ&hﬁ‘@s almat i et yivardltiuret ef mensoplatentoisduecvith $5-3 increases
n&alrs sexuakhperfornance di m ni shes sel f-esteem and

@b F&ﬁ%§3§gﬁ§ rel ati onshi ps thereby inducing

personal distress. In the clinic, SD disorders have

been divided into fermal e sexual dysfunction (FSD)

di sorders and mal e sexual dysfunction (MSD) di sorders

(Mel man ef a/ 1999). FSD includes fenal e sexua

arousal disorder (FSAD), desire disorders such as

hypoacti ve sexual disorder (lack of interest in sex),

and orgasn1c dlsorders such as anorgasn1a (unable to
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anal ogs, leptin receptor agonists, galanin
antagoni sts, |ipase inhibitors (such as

woebtemayxs ol | pstatin, i.e. orlistat), anorecti eCAEBWIG000745
(such as a bonbesi n agonist), Neuropeptide- Y receptor
antagoni sts (e.g., NPY Y5 receptor antagonists, such
as the spiro conpounds descld bed in US Patent Nos.
6, 566, 367 6, 649, 624 6, 638, 942; 6, 605, 720; 6, 495, 559;

6,462 ; and 6, 326, 375; US
DAL ERI K O 4*%003) 036652; and PCT

Publ i cati on hbs WO 03/010175. WD 03/082190 and WO

02/ 048152) , rom nmetic agents,

(Ad @Wmc@ep%ﬁﬁ frapdHem g Post- %S‘F‘Bép?ﬂé}lgw placenta.

glucocort|00|d receptor agoni sts or antagonists,
n_recept r W@dtlbn of
ingh b Bt B bifcRIbRPh Pl s PSRpL ToR R £56)
ha@ﬂféEb@hS stof el (M Saeuwhich apticd domgirpes exteagtihg dwse cells from a
|ne(tn) avallable from Regeneron Pharnmaceuti cal s,
plpgeata of Pl EyaORALVINH BRFEPEYRt er & Ganbl e Conpany,
Cincinnati, OH), human agouti-rel ated proteins (AGRP)
ghrelin receptor ant agoni sts, histamne 3 receptor,
Addvrdignd she metholmiehes Bvanioo, $hes termn @x irenting faeerpells” (from the

recept or agonis anti - ob Sj
pl p%‘cau@flo Myt éd‘ﬁ?ﬁ)erfegil? E ﬁlg é)é%c‘tegs %ubfs‘}én?%ﬁﬂg ?}%}Eaﬁgé Ithose HSCs
fréﬁlepM@énltal KRGWA THoke Whillkd Re tHeeadiwill ApppRiaathat ns lai lgbllllt of the

the instant disclosure, to one of ordlnaé%ii@? in F
exttaetlam tpro@seft}efr FSE arlk paptlptigh @Sfaigedafa ot agpure. For

e){ﬂngﬂ]% | % gj"@e }Zglg%%][ 8ﬁlepgelf)él&§ ldeﬁtaﬂ%ﬁ%@ﬁ%{r%ﬁﬁnal and so
o S@%ﬁ%@%@[}i g extriMBor3focdss aiill amltog ah o] p@mtatlon which

2- 0x0- N-( | | b -
2 oot (= e pucee phoar L sabepe o B 80, o,
W ardIRE ellh CabsRgelhs fgdld a@XorQ?a@&j Ndyith Sé@E€Eeil Ntypes. Most

oni nat ifon”wi t ' t he compounds o pr esent

adi\m‘ﬂef@émmhy i the |euttectmgeprbsesd egilgiesdt 1o an rfé%@ cebmepulgtion which
abuse (

i cotine tial agonists,
C@EB¥%§J§9%%§§€EH§%?Wﬁﬁxﬁgﬁ€8gfﬁgaL“@ﬁ%er the tradenane
Zyban(tm) and nicotine replacenent therapies),
ADD/ ADHD treatnent agents (e.g., Ritalin(tm,
EStmuatioreteabtiigyees. Concert a(tm) and Adderall (tm), and
agents to treat alcoholism such as opioid antagonists
(e nal trexone (al so known under the tradenane
Q@%ﬁ%&éﬁﬁ¥¥iand nal mef ene), dlsulf|ran1(also known
under the tradenane Antabuse(t . and acan&rosa

FAGIS (lnieiRAnasraséivateh el R Wwb@t JO Sqth and separate

‘ }ﬁ?ﬁq . t%\r/]\é)llfcgﬁﬁt§onfl Qnel %Qlll?scg}ﬂgs 8l §@B4sis of one or more cell surface

tons nay a co-adm ni stered, such
nagkdrentodi az e*@nralem thb etrdadelod & ssandcire mi\@mtageously absent on the
carbanazeplne pregabal.i n q abapent
PR R CE TP TS AR (PRI TR
preferably adm nistered in conbination with behaviora
t herapy includi ng such conponents as notivationa

[e nhacfeand anbd dhlﬁreapgf the egwet gspect o€ Hwn@mﬁ]ontth@gqibgm fage gnarker
referral to se

i nc
1%%)9%8§ negxg)of tl(hseég drﬁ Ijilpt%)n?ﬁ% A%o‘flg@ ne CfD34 CD3g,
SOt FRCEMLOR, RAct, a(tDmgosuastHoagcﬁat dew lebcﬂdsmm ddBoglin,
Pat ent Nos. 6,235, 734; 6,410,550; and 6, 462, 035; all
RIFCRvRghn g &, Qﬁ@@rporated herein by reference. QO her
phar maceuti cal agents that nmay be used in conbination
' ' sants (e.g., fluoxetine
hydrochl ori de (Prozac(tm)); and neuroprotective
agents (e.g., nemantine). |In another enbodi nent,
conpounds of the present invention are used in
conmbi nation with cognitive inprovenent agents such as
donepezil hydrochloride (Aricept(tm) and ot her
acetylchollnesterase |nh|b|tors cannab|n0|d recept or

NS A\ e -, ' — =
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the nature of the effect desired. The determ nation of
dosage ranges and opti nal dosages for a particul ar
woabiemae286s al so well within the ability of oneCofiB2006/000745
ordinary skill in the art having the benefit of the
i nstant disclosure. The present invention also rel ates
to a nethod of treating a mhhmal suffering from
schi zophreni a or psychoses, conprising adm nistering a
conmpound of Forrmula I, or a pharmaceutically
acceptable salt thereof, in an anount that is
T T4 “cté ‘é‘ﬁo éaﬁl@ ' B9 séﬁaté@%eeﬁb@téar HRSYENUse s AMckagged

an-an rug phar maceutical |y acceptabl e
arffdlotlies hmtemﬂnmﬂd@ot&ﬁmommjh@fbm@ngmlgtemsa:ﬁdncpuq ies. The sample

t h
St NP8 Y Earaliueley Tor e LSSl B BBl Qe ¢ e

bA8 o AROEA BN RS ark b@aﬁﬁlﬁ? @RirgbdeMidion pﬂ)dft@o\/mﬂle&lla:ollectors In
phar maceut i cal composition conpri sing npound

otdee té ormulcait IFAGS, aaepn@wmle Sc‘é(lthysné‘é:lé’éé]tzﬁﬁné dfélﬁlfy to the

0 ant i.ps c
S50 RS0 FRLLTRY OSLLe netg BcomhmimRest ook o
c8B, inf PFURXEP] Salineh | THiP E@@ﬁﬂﬁﬁof Ed:lhspisethaz iforeed through a fine,
Hal operi dol, Loxapi ne, NEsorldaz M%% 41 ; 1
highribrsheeZiongle PiEhSEF BTSRRI BiSUH G HF S iigintogs single-
fi amelé HORGY R IddTa!?ﬁ%%cﬁcné{Qﬁz@Pj haves al idEdrhnpdiyof @6 FACS
am ne receptor. The antlpsychotlc drug may

te%hﬁ@uhehg‘ho rstrelmagrmaeh oeﬁensamaﬂqed ZBpr using cﬁi@tronlc devices that
d anzapi ne,. O oz

MFBHP é(bqttﬁged Lght Bpg lﬂggrgiscgn% dgli}%&; eft ceﬁ.ﬁ nWFiheir sizes can be

1&%@&&‘ @A@Qﬁaﬁ%or P &f dafh SOIREfY Bird®ans lighnsaattbowhstgs and
dose of thé atypical antipsychotic to be
photrinmitgtler edbash(BMTak ﬁﬁh@vhghj swhtt¢respnsonsHaeayRe the light that is

t f.f
gaft%fq?ig)y;%%ph -cglilfrogﬁ{\y §1§fg gr%:g%js.r%g @orgjg%e %@@ﬁght%ﬁ?er sensor
(BAY B} 6ahBR00G QRAEH&! mlifre faﬁifarﬂay&bﬁcbm cT mayyliﬁeof schttered light
by a out 25-90% for exanple, about 40-80%

gi%epiac g]upyasat@o@tcegg sy@%mglﬁeaqgg‘d FEthogangly, Olél dltl ghisscatter (SS)
sgé]stol%sﬁ%a)(her hf sc&ﬁ&#ﬁ At rr\li}ﬂf(lrh %Qeor ﬁ Qttlorpé"f thi ﬁgﬁt@ﬂﬁ% This

oun e selection of
ligherestesage] gfaneladty, tdrfercamss andagm*presescct bbintragalloter ghmctures

rovide relief to the patient, a
Paieierorat EPIINSYRan b dls i oS e GRl s Sty piefel in
(ﬁgﬁ\%gfsﬁﬁ%‘%%gs "Bﬁseﬁodhd\‘.h'é'cgps %ﬁffér@@c Pathest NefsopsilsVEdd example,

osage of each conponent depends on severa
cﬁaﬁawmresss thars lmmopmee ﬂésddcffndt N@hgbp@é’@@bl T ppdditiong different

C\ﬁ@' O%Jg?eéfort(:ﬁ]i s B! (f ?fg}ﬁp‘f a%ggr?é%ﬁ \e/Xéer %)1%1 peH(d. t,ﬁor@%&gcn 31:3qzersus plasma
B Qelk%? chif E@Hﬁ‘sﬁn%lﬁélﬁédtlﬁ@ecﬂ drk@eir %’i\@f(@hﬁu pide acatiesss(Idaator, Merrill,

hin the ski of the ordinary artisan. To_the

aendt Billsomda elésamlly,oPNH@ ristast dyeipscent W@lw?ﬂ%%%ms,ﬂ%fﬂumscem
e co nent h 0 t
HES o BEROTR: Bad'q |Fub Erah ARERFAsROT RIS BIR. 5 colle
Rl cdedif sthe PEEK a&@&ﬁ@lﬂt@ﬁmgﬁ?atnheledrw fiEhb gmmmﬁd PO@Ppositely-
whi ch are expressly incaorporat g herei n b ﬁ? renc&lg 1
ezged appigs. weqhalzglﬁg 5% dorions o’k fitegiepte aLof tRePues (s plates.
f 0 fbsis by Flow

RS0 oUB°ea T RL SRR PR SoR o ey (PRobRels by
@ﬁﬂm@ﬁyﬁtMmumn af @§inakblsbgorynmuadogy, BRedngEdINah&. Rose,
zi prasi done, and even nore preferably, each dose
contains from about 20 ng to about 160 ng of
z+ptasi-done—Pediatri c dosages may be | ess such as for
exanple in the range of about 0.5 ng to about 40 ny
daily. This dosage formpernmts the full daily dosage
to be adm nistered in one or two oral doses, for
exanpl e. General outlines of the dosages for the
atypi cal antipsychotics, and sone preferred dosages,
are prOV|ded hereln This Iist |s not |ntended to be

o o,

Y - o a1
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Ri speri done,
3-[2-[4-(6-fluoro-1, 2-benzi soxazol - 3-yl ) pi peri di no] eth
weR2hocRoemss hyl -6, 7, 8, 9 PCT/IB2006/000745

-tetrahydro-4H pyrido-[1, 2-a] pyri m di n-4-one.

Ri speridone and its use in the treatnent of psychotic
di seases are described in U%. Patent No. 4,804, 663,
whi ch is herein incorporated by reference inits
entirety; Sertindole, 1-[2

Eve@]zy (Ecprumydtq%q@ypy,_ @Ir’.q_slI}rdEﬂléss F£,| (fh org Lane Robert M. Nakamura.

[ yI i m dazol i din-2-one. Sertindole is
<“%§1 éb%edEL‘A@%p&%%atent No. 4,710,500. Its use in the

treatnment of schizophrenia is described in U S. Patent
Nos, 5,1 12,838 and 5,238,945. U S. Patent Nos.
(i) MA@Gs Bepdysis 112, 838; and 5, 238, 945 are herein
i ncorporated by reference in their entireties;
Queti api ne, 5-[2-(4-dibenzo[b,f][1 ,4 thlazepln 1 )g
The firopéspeff arigngiic) etlhoxylevih familigreipit prersiligddn; ﬂﬂesart uch a
assa whi ch
egany DpooRnDspy EnpaEERLRE o A0S LGt Byecting o
pORlattbn®F HRBGrontBbgpaitamheasint. i ncor porat ed by
reference in its entirety. Quetiapine is typically
adm ni stered as its (E) 2- but enedi oate (2:1)

y
7 {4-1]4- (2 3 dlchlorophenyl) 1 plpera2|nyl] butoxy} 3,
4-di hydro -

gui nol i no azo
Oghey ml%mdSaﬁattﬁ %?@h@ﬁe&“‘%ﬂ% @5@%@ P8PPf"HEaI% P%%hpa%%“ Rlpcenta
e HaBE B uES sbleSted FRdneMhe Neoup consisting of:
H%ﬁggiﬂﬁggﬁgggnu SO Pat ent u. g 006, 528, which are
afiiessiinrio phists, porteinedalsd phasgsear anpdacasndeniisy gragdif fiagtionations.
Am sul pride, which is described in U S. Patent No.
4,401,822. U. S. Patent No. 4,401 ,822 is incorporated

(BEOGERopSietié SteRTEIIE @kbtact®d FR@ANIpOSt-partum placenta,
rans-b-chloro-2Z2-nethyl -2, 3,3a,1 2b-tetrahydro-1
H-dibenz[2 3:6,7]- oxepino[4,5-c]pyrrole. Preparation
nd use ' fig at E11
¢ pregen Agxaen?org H%Pefgg glg%tgﬁslﬁﬁtpﬁldthé %OQS‘,SFlaE)éHtE Béglﬁl‘ﬁ g2

and e entire contents of which

afd Qndrélﬁ,ﬁfg%nr @Ina:d:r hEdSreaﬁErbThdf efvenenc @okPaivapegt @brevell-known
3 2-[4-(6-f

mlgré@g&blﬁ 69 Sgl’tyﬁ05 piac&qltﬁleﬁﬁge ﬁg}}i]fgltll?%/ fl}at é)lafe%tal BISCS have

ntla%i/ Ghudr 163012?5 artie Bl Mdhe Ak IO sl Mod] Rygortahdy, they
one. Prep and use of paliparidone is

pdeseey pbent, rebopulﬁmmtw;tywhdn @nsﬁan@dtlm[qo@ad@t@z@i@u@mpwn’t

5, 158,.952; d 5,254 5 he

thice AnHieR D R ae ik b 5y rap EP bt hAEpET Ty BpoIhEch

2-[4-[4-(5- fluoro 1H i ndol - 3-yl) - 3, 6 dihydro 1(2FD pyr

idinyl]butyl] -1Hi soindole- 1 ,3(2

Iﬂv\emr,anﬂlbﬂ thenfilkoda effal b$tﬁ®p€1‘d%ﬁla| & al:le%Q%)b@a PFEseRy, 1€Vent°r5

225 2, a [

5 PRSP P b Pl BAERRESH AL iy, e s

AV PRES A uddnd BB Cxoinhthe post-eitufohnmbaplaceanta. These cells are as

phar maceutical |y acceptable salt thereof of th

e nbuimay o Riepd Hsgagpistie steny el e TG S et Beem Gagstivirt)

191{]me¥11 %acfegta 19‘&"1 g sGRR QAT 1R Bl de c@(?)loned for puIposes of clinical
ceu |caI y acceptable salts of the conpounds,

tazm@l lantatiai. @domovéry diet epresénttdneingomeousmgcopl g@(}ssthat may be

%ﬁ?l%aﬁa[g Shrors bloadnorenzy i ke dapl pereg n -y 6. 7

(7S)-7-[(3-fluorobenzyl)oxy]-2-[(2R)-2-met hyl pi perazin
-1-yl]-6,7-di hydro-5Hcycl openta[ b] pyri di ne;
(7S)-7-[(2-chl orobenzyl ) oxy] -2-[(2R) - 2- net hyl pi perazi n
-1-yl]-6, 7-di hydr o- 5Hcycl openta[ b] pyri di ne;
3-[({(7S)-2-[(2R)-2- et hyl pi perazi n-1-yl]-6, 7-di hydr o-
5H- cycl opent a[ b] pyri di n-7- yl }oxy) net hyl ] benzonitrile;
(78) 7 [(2 5 dlfluorobenzyl)oxy] 2- [(2R) 2 nethylplper

e
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(8S)-8-(3-fl uorophenoxy) - 2-pi perazin-1-yl-5,6,7,8-tetr
ahydr oqui nol i ne;
wGa-2§(6(08886 2- pi per azi n-1-yl -5, 6, 7, 8-t et r ahydr ogeCnaBi006/@)0745
-yl Joxy}benzonitrile;
3-{[(8S)-2-piperazin-1-yl-5,6,7, 8-tetrahydroqui nolin-8
-yl Joxy}benzonitril e; i3
(8S)-8-(5-fluoro-2- nEthyIphenoxy)-z-piperazin-l-yI-
7, 8-t etrahydroquinoli
(85)A gweBredoepized éeﬁﬁltehysl%ﬁ%&?s’x&*fs%s oV BBPa e, TP éhaé are
haza%;g? % 9@)5 gagsggféltéaodé\/@% pment of the vascular systems. A wide range of

| uor ophenoxy) - 2- pi perazin-1-yl -5, 6,7, 8-
evﬁcmnbahyﬂmgumtﬂﬁhalmglo@mﬁs (a common mesodermal precursor for both the
oro-2-f| uor ophenox

end?t%ghgletqngh J&Flaamlﬁtb Reages anx) h%m% BRE azhisittetim Oef the
pr(e%@(sptgfe(éa%@c%ré&sh%@ﬁﬁ éﬂ‘é hAEesrAetid @YY [reicpiep é @2ieterieniflievre,

, 6, 7, 8-tetrahydroqui nol i ne;
19(983%14‘1@@%@ POGNoTe Blagsry r8dagd-a Walryaseuarized fispiepngddpus, it

is (p§§)1 lg tl%aé bf)ihﬁocg %1%5)‘[1%?%{ We&%&ﬁ%ﬁ% I(lelﬂga es rgxgyen?l a‘Eed in garallel

argsd2 Céhﬂli’zlﬂ%yﬂr&h %&foﬁghdm %re?l}lﬂsar 5 fhis 1,s&ht easeatzigedra@qhn pkab«trﬁe SrOWs
oro-7 - 5-di or.o Zy [0)4

hrgpeBrR oDy Sl eBeRy STEREO AN G i St achce wil

al§o o ﬁg@' tl(/%s gﬂéﬂﬁf@e 25 1aRUhY bofheRnYinexges- 2- (2- met hyl -p

perazin- 7-di ydro- SH [1] pyridine;
3 [3 Chl oro- 2- (2- et hyl - pi perazin-1

rret hyrev%ﬁglh%g{pggs?g 1[11%611t81ysrhaqre ngerZet% 8Xészqgﬁ&¥£J1)éFP transgenic

nﬁce%lp%s%n% -th2 o3ehl G Bl it PRRABXEIPP upidanazigitaiorylclménts of
, [, 8-tetrahydro-qui noline;

18- KIBC onakd-§c2- I Iy drese pihdisasiyyasdemanshated thaf all| HSC getyvily was
U|noI|n
c%;nfe gtpgld%&&?g rlact(l) 1‘_?121_\G1\/t[ fe al hver and %t bpcing el}l%rgl)\?/] tlfs%;as (de
Braifn 8 41. 820t mahydrad; qodT0! |I1nefas .’fuﬂiﬂro&how& B imadinphistologic
| uor o- henox ) - 2- pi perazin-1
anglysig OEE? 13 q@({y@ﬁb@@%@ﬁm@ﬂs jopdocalizes to the endothelial layer of the
dg’];sg OrLO rso\glgéll Ae'“%?treﬂr %ﬁl@wajogblfab@%%ﬁélsrbf]ﬁhé/ S5, PhelsdBumon
eﬁpr@hﬁl@{ of Brg Bamsghm?r as 2l asostberpinerkessy jn gndsithrdiah g¢lts- andyAGM

I—@:(‘s@ql]?lgg]égshyg Eehtg,r @Tﬂ%g{g]gﬁ%?gh%weﬁn Hiese g cell fypes and supports the
ngﬁ%ﬁ thtoijS@é dﬂéi’w% Hebeh LRralided ehelﬂ@@mc endothelial cells that are

7-(3-chl oro- phenoxy) - 2- pi perazj n-1-yl -6, 7-di h
pyetent-HHa{ [23spy pedochel tl@ﬁ@@ng@atﬁg@st@ﬁon prsl prbagisgf later gestational
|nvent on are ilJustrated by the foll ow ng Exanples.
q%m§§n FHPNAREMY 00d, however, that the enbodiments
of the invention are not I|n1ted to the specific
detail s of these Exanpl es, as_other varlatlonsF%here of
wi | | Inesxtanding, the enalppa oé these A1G grrkest ranggenis spipyos to earlier
dISC|OS re 0 apRy:pS t to
e

&%@ﬁb@bﬁmaﬁ@ugg nige adctoplaveaial abhe dhd oiine covirmembiinic ectoderm.
sources such as_Aldrich Chemc

g s Co. (M Lwauke%i Vv%ﬁ_edin
SinercisteetiiospArHENiedo thyRIacq.{HR RPN SXPREPGR Wis exafuin
t% gf’a@% ‘Eo g dds ?rﬂvﬁﬂgaﬁ‘ﬁn i) )just Wlbfh'quﬁoﬂ:tiﬁ FAeCablorioR AR@ M6 allantois.

Engl'and), Tyger Scientific (Princeton,
A1 staged eASIhan,elhe cevePloay fomoe bighdayd @lifoergession restricted to the

R EO P SR O SRS R Y a0 (s PRRge here the

Jrﬁlﬁ%ﬁ{@r bl%hlitfb% comad AnWy ontaCA)witd the ombteanpesigfulbtion). This
for proton. Chenmical shifts are expressed

in parts per mllion (d) relative to residual solvent
as an internal reference. The peak shapes are denoted
as follows: s, singlet; d, doublet; t, triplet; q,
quartet; m nultiplet; br s, broad singlet; 2s, two
S|nglets Atnospherlc pressure chen1ca| |on|zat|on

o s g, YN
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tenperature overnight. The reaction m xture was

guenched wth a saturated aqueous sol uti on of NaHCO 3
wanaaetdaescH2Cl 2 | ayer was separated. The agqueoBSTHBHS&000745

was then extracted with CH2CI 2 (3X), and the conbi ned

organi c extracts were washed with brine and then dried

over anhydrous Na2SO4. Aftel4 renoving sol vent at

reduced pressure, the residue was purified by

et e Tie Tt ib 15 Ee arate) g e
foﬂ‘@(f At ad '% c RS HE5hFeldd BrddelirifnRE plab@fia,Qfarting from E11, and

erne

tha- thy areoa@n?edclhmdelg forhd it FopbrGABraYIGRR nirgetipp. Moreover,

otlggrgf%aééﬂ%r f1s C]OH.P 1&8 a\{lg]? @E?&c% S 1%%%éﬁ)§/¥mﬁl% e?h&etlgsults

ﬁ%@éa’t@'tﬁ@ %ha‘é@ﬂ’ta' R T@terﬂcﬁlbﬁtlﬂg Rytlice A lﬁlaldloh(ﬁaﬂlce sltemt cells and
10 C overnig e

reaction m xture éﬂﬁllow h
thaiobksandlstiey @@Bwémﬂ haslpcensl ¥asuid e oreover, these
Hg@gsaseglrlo rﬁgj-‘c%%a{lﬁ%gh%dq theg%éji:fgn S%&hstﬁtg @8y Hihd fhus, these

successi ve sat ur at ed aqueous
celiel pHsk® 1GEh NabiFeBitit 2 Xotantidl, b&)atmn(elbégcnemﬁm\@r polieyligigand are
over anhydrous Na2SO4, the.solution was renoved under
useid dereirpisBlesipian EhdrpalelrFRieRy: pr epar ative TLC
(eluting with 20% Et OAc/ Hexane) to afford the title
conmpound (1-1 b). Ms calculated = 2 11.65, M5+l
obs eHuadop@di: @u@ﬁ]s&n el dparetrive tha brate owsyss eloselytRagellels

on col umm Chi ra nS| on
thebinf| BepReese ce é"d}’eg@f et aﬁ%‘ﬁgsn g%?%é g-?(M Rl and
TW&EK@UB 200 ‘j"eﬁﬁ%l@ r1)99a"j) Galié Bver pdréord t6 @kamine the origin of human
/'m nut e

HSQshAe rio6: mouswdpb tosthecpsptopfetitcatasopyehHech. the \ppbryo proper
&3?%(%{ sac, &akgy e%tb?}sjomc gpl&ﬂchﬁgpleh@"'&‘ro%p%q VR Rlgestation)

c@ntﬁlhls 0610 Wit ndilydage dteiat (feple htrafHofipyrd diyeloid)ydhile yolk sac

cngtg%gfaglﬂq \gﬁh ggllyﬁ%ifegélgg)ar_egpél (%“'agiSa’n e"é/gl-l-]ZO%?f %’e\élen(;lin:gzl}r%éigely at
2% c?a@rl Orf % @’Ca?mﬁi (PXlgarsQe €V ebedentalblepyli dogs)7 Eﬁ)k ¢idr Yo the
ution of intermediate 1-1 ()

eétaﬂl%mmt ))f lmer31a7c’mnpmesmtﬂaamopqneWagelhgh{@@rsaarg d%qdz&;@rmg to
aqueous s

tion
b Y
%_éérﬁ%&h&ﬁc B%%eﬁﬁcﬁ‘@ﬁh@ﬁ XS Uhe thsR SheR¥ tceBE teldnink tiie fetal liver
, washed with brine and dried over
aad hyel ltlmss tmg Boaderafof he hamsviadglismeneneictin gastemedigrisg et al,

oo Geaht 565 BRI PRy BERARE ¥ ot
chRERS Héh‘énﬂ:)Mé)a hMneRlidtiel @tomhl =1a3léi9wﬁﬂ. a, mvEphblagisé gk dolarity

=170.0 Preparation of Internedia

(Ma[rsdna(lzetzl o999 himps BRI 1535t ,Bélr’f:&f ithe pmgTeips hasmoppiftis cells
letl n t%¥ 1?a n%}?{LWEy%ﬂqugn’tJ e élerfv%dlﬁ%m Mid in the vascular walls

erne 1 mmol), piperazine-1
(omaaﬂi@loeqan | 20G29i To ﬂﬁedﬂ-ykmna})ylze ﬁm 1aerr(ozs®t16 potgntial oFAE and AGM

1), Pd2(dba)3. (17,6 | P (2
POl SO et SHRAGHTS PRSPty 53 AEngh e basis of
dp3HeDTIPLAg msa%?&sfoﬁ @ncﬂHtEeli—Hl 86 KRAGHbREC) Vdeﬁb from these

under a nitrogen atnmosphere. After dissolving in
tasﬂlhr;sd ﬂmpsmtm]yu endnthdltab Cﬂlﬁdcﬂqw e RE T @lipgsolaied rffOéI@j the AGM

@{q X \%aﬁ/jﬁ%) agplg‘]\é rc%l ve i e% 11%81%0%@9%0 &\)ﬂ?fgﬁny including

Y%, N dnthe @0k VeNtontast, rtl@d‘T@M%ﬂ téllsvacmmothe THE only generate
residue was purified by preparatlve TLC (eluting with
40% Et OAc/ Hexane) to afford 100 ng (14.8%yield for
4-step synthesis) of the title conpound (M). M
cal cul ated = 319.41 , MsS+1l observed =320.2 Preparation
of Internediate

(78) 2-chl or o- 7 [(3 fI uorobenzyl)oxyl 6 7-di hvdro 5Hcv

o T e | oy
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Internmediate (S)- 1-1d (25.0 ng, 0.0783 mmol ),

1- br ononet hyl - 2- et hyl - benzene (26.5 ng, 0.133 nol),
weadicivisydr i de 60% (12.5 ng, 0.313 mmol ), andPCT/IB2006/000745

t et rabutyl amoni um i odide (0.29 ng, 7.83X1 O‘mmol) was

added to a a predried vial under a N2 atnosphere. The

reagents were dissolved in 6 nl _ anhydrous DMF and

the reaction mixture was stirred at roomtenperature

kend. WAt dded h t
m§¥1§{da\§1§c§y%€\ncpﬂs E”{Qegrggil\e?;g@%se #eﬁgft% Sﬁ%r?%g] ds)ﬁgﬁ%xg r%dae ex1s{égce of a
h%?f& %eﬁfctﬁs%’\ﬁ BHE RSB ohiasaaEr whddihdiid). (Smllafie between

ter drying over anhydrous MySO4, the
haalopeieticwall eneergeresd inrthe hoen smehryd avithe §19§ die t]g@gqouse embryo

et BeientePs Soarrpy secH S ol it Pt
(7S)-7-[ (2-ethyl benzyl ) oxy] - 2- pi perazi n-1-yl -6, 7-di hyd

ro-5H cycl opent a[ b] pyridine. Trifluaoroacetic acid
(52. Breviousio, BSummes) Placgats hne deen eEmENedfQrnesAngG fruls (Wulf

ect.ed 7
Fime) PSRRIt SRR A3 a0 9B 1t 200
ZhngSEt 1., 200408 ok Tpehainopeictv @rogeghiors FhidSEel Mesemgows cells
renoved i n vacuo and ihe resi due was UHY# %@6&F 5SS,
Wﬁr@eﬁlatﬁ]élﬁﬁ\f@lm_f@l'(tmp KGR P RTRORE N °c passag
T%C%eﬁg \&Ie?ei é(ic?tlls‘f‘ve}g rr%&n(a? i@t iR cxbiititcARi FyRhie N tentlal

e title conpo M5 cal cul ated = 337
aMBg bstebgaio ebormB3gnic, hﬂ‘lpbg&u( G0N zeni ODZE)S angl themgxplessed

n@p:bers E?xggcteasnci%' meggiflil)@ﬂ{l ccilﬁ) %15@7(;:5?5 an%_&%éd%gulf et al.,

?@4) M’&@ncﬁyl%gl itélh/ﬁﬁ%'ﬁeamt& s 21a‘5e1be{em1sc41h:i)sd frbnﬁﬁla&en?a& (Fukucln
1H), 14 (t, 655 -37-
et mlnp?é)@ﬁdghangsttte?d aao4mrieaés01mom 1o maerﬁwél @«Prveénd@ﬂymg the
t
D ey S

JRPRIyeRTd BbRLHSEE theighsBL e ranalesipvdssadht}&r follawang aiuif&e markers;

comrer ci al | ared usin repar ns wel |

GRS iR A RC B RLEh O geraliRapr CD14
%9?49' a((f‘]94f§ A &%Lgﬁrbxp%%l@%gﬁl Ric QRethey differentiate to

rned or those conpounds that were pfepared
aﬂfp@ﬂyta: arelcsrdogenin tieeapes it midmmllya@ thei cﬂ:londmag@un nepge. These

enanti o-enr.i hed C separ.at ed

e e T SR i B R P R s e

?Pﬁﬁrﬁb@%@cﬁ%@ﬂﬁleﬁ%1 HiSOsl Mol ainkMBr air@ewil 1d mdif@nance.
ow rate was set at 1nmi/mn. Table 1AANTI GEN Bl NDI NG

MOLECULES DI RECTED TO MCSP AND HAVI NG | NCREASED Fc

RECERTOR Bl NDI.NG AFFlNlTY AND
BACK R R R RSP TRt Plagentas for the

J:8Q0dd ofMISCOrERgHavé BMBGsiaRd Hed feesct of Bord @mfunctmnal HSCs

bi ndi ng nol ecul es ( ABMs In particul ar enbodi nent

inkbe prase mlaceniadnt thensG %Ip& I BIVP REHIABPRPAFHC rep"pulatlon assay.

ﬁono%ngt@ﬁjls g{altlgﬁd s@%’ [hd" %leéig' Cipﬁlt[f{?eﬁ Cas ﬁﬁ%' Bl isZ@Mard for
Kd Hrihan anti bodi es speC| or t gh

168141’[&153{161{ ofehghin HES @ dmeroas Snanrelw,e dn(ﬂnhze@eperipheral blood and

(H al so known as the nel anoma chondroitin
bﬁ@@é”ﬁi%ﬂgﬁﬁpy@ﬁﬁs(NCSP) In addition, the present

invention relates to nucleic acid nnlecules encodi ng

such ABMs, and vectors and host cells conpri si such

nucl ePast-agitgn np]laemnhzise wereThbiaingd efipino porfsanting ﬁlealg’l}’aﬂféhﬂduals

to.nmet hods far pr Ci ng t he i.nvent

Bidng bR e dudBi R B e AN e ke e G infections.
Bl SERREweretoReEted 1288 prédigsep igSRidiatéln VB NG WY ElﬁhaPESeﬂtﬁs were
ABMs with nodified glycosylation having inproved .

t herapeutic properties, including antibodies with

i ncreased Fc receptor binding and increased effector
function. . Background Art Mel anoma Associ at ed

Antigens [0002] Malignant nelanoma is the nost common

type of fatal skln cancer |n hunans and its |nC|dence

- T T Y 1

o o o o, . o ~n7
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domai n, a hydrophobi c transnenbrane regi on, and a
short cytoplasmc tail. Honol ogy searches using the
woRsK/megsence i ndi cate that honol ogues are expCEIB®U6/000745
in other animl species. Specifically, the rat and
nouse honol ogues of MCSP are known asN& and ANZ2,
respectively. Each shares slbstantial am no acid
sequence identity with MCSP and has a S|n1Iar
expression profile. Stallcup. et al
ool gaongsey (2002yVe BiHciagingS l%lthe pEi] s and also 1o

223 I U e issecte
refioxe T Wé%%%hf)légg é()so%l}a%@?ge{g& , INTat8BS] Gkél Bhponehzowet dissected

i ssue distribution as it was

avwdyl, Plaabhtyl «béis a@t@dhspﬂn’sgd bylme]halmabfalldrgmza'ﬁ@@ytr@ethods to yield a
l'i nea

e, as wel| as ce

singls g1l GuRTens ayeln S Res<sdll Hprab s CRUNE RS itfhents: a
r Relietdl a £ rﬂtﬁd@ﬂl dT Iﬁtern th or

Se%ﬁJ E@Sm g%&(glgg%ﬁeeasagﬁﬁlaﬁgehanneaahgﬁl;m J. Ve e 3y
p15661ﬁ9%Mﬂmul(eJ(@%)mvmp@agee&senwaymeﬁb\@gére 79, RAGS shalysis

m ned t hat +

for ﬁlegmﬁﬁﬁgg kers pevealed T pr%gjl ns{ag?sﬁéigéggx gﬁébﬁﬁuﬁ?% both
pR&&d] CbRents "(@Ejarb 87H)ocmese| Peradmst aad I10bfased h@bﬂ thapfthose

the epi derm s 0006] The |ink between P and_ .
fovet anomedilieal \gerd blooda Brussiiggestigediati tgx I}%chg‘gaemqtgp? >gbundant

S R hdpRielE BN, R QAN ). 34" placental
1“&985{”5 & Opﬁle%rcgpf an‘(geg%)tj(?}SS 0 lr}g%l gﬁll&fhgw @ el anoma.
céIRShers safedl yiad destdda o - eandamul@meageﬁematpmm|progemtor

24(4):261-296 (Dece 2004
s BSToe o o fnb a0l SFEURE £bLy hyF Bl GBI Gy CFU-

primary
M%EMW (ighdeP®Sinf ﬂfaolil’ﬁleed the CD34"
N&ggggﬁfﬁgﬁzgmgﬁh@%h ENE Cané%r 5?&§1Smg%5 (1994). J

mﬁa@lnmocdmwm ﬂxamdp@l@tmeroemt@%s‘é@ hpemeRAtEfisPIggEenitors

non | udi n
W TER S A 658 bl Vb SPGB ncy
of aICCROMRS 10fageshiiaeta lls. Prdgerilovesi boﬂaewtme ¢CFU-G, CFU-

55:535-537 (1985); Chekenya et al, Int
Mie(GFUs@M) and re@ (BAEE) ‘q_lgg;%yell @ﬁ@gg@ﬁy\gr%{oqﬂd a§] were progenitors

ur.og I 0 ag r e
W PR, e, TSRS ST GHRRPICEE) SRR Rftcarine
pleseidCd@Tth&Bo&30mBddre (2886 gictidedells ki tha pécenth,

Anti cancer Res. 27:925-930 (2001). [0007] Substanti al

evi dence indicates that MCSP is differentially

i nvoled i Cl t n bahaMb®er iofan in vivo
o) e T B e B
xea6isdnsplagnion afidhd plﬁa‘a‘m’ HSEr papeilationfinier imreweyidpfeigst SCID-NOD

ng?l?sgggclé%})énqgrg e ms | felr}'f e(ljcre %} %Lp\gerséem%c%d mtravenously into
sﬁgféﬁﬁ'ﬂg rirﬁ’fﬁ!ﬂ%& @@@»N@'ﬂﬁfﬁéﬁilé}ﬁ§ huﬁiéthK]DmEShematopowtlc cells were

extrac ular matrix (ECM conponents, and
dtaetved s thl@pnplneeqdd)lmd af carlxrpg.3 \R@e}(s pototéqq@pA% tat1on (Figure 9B).

ﬁ}ﬁ}égé d 611%933}&’%5 %%ll]] hlaéeent%aﬁ%%g R@&M%??&f‘eﬁ maRkaY found in

Y IS eBigen 9BDIhAbI the ha@ARNac ehdle dh t @idineitt wao possible to
capil I ar endothellunland spreadi ng on var.,i ou EgﬁM buted
K@her. draptiEegPlaeAntal GEYCSaecE &@dﬁ@ﬁ@@ﬁ Cppiibute

exe hod
Fgégené%%) {%9@@ puef%teOQ\/rAT lélérﬁ%rtl a%llld M%B%Janﬁ‘é PCR method was

ncer
@séd AR5 shk3 (nlB&ﬁ)re 900, PLRedf périphCeat béyodRBNA 66 feptalg SCID-NOD

2185 (1995 Bur t al Cel | i ol A77:

1@99@8)‘301@@1 spoebyite U Al A lfﬁlg &%@ SES’(‘ES?%@ P%S%nce of
i fu%ﬁlu{ et @foh8sdtfd | mBitef aCRe NqaindsIR I@eeseﬂcsmldﬂsm@nY and X
mgrating nmelanoma cells. Garrigues et al, J. Cel

Biol. 103:1699-1710 (1986). M crospike donalns are
actin-rich structures that are inportant for the

formati on of adhesive contacts with ECM conponents in

mgrating cells. Collectively, the evidence indicates
t hat MCSP pronDtes the fornatlon of |n|t|al adhesive

e o, " o o . o, .
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not to anti body-nedi ated i munol ogi ¢ nmechani sms.

Accordi ngly, nost of the MCSP targeted i mmunot herapi es
wadeioaesant i - i di ot ypi ¢ anti bodi es that m m c PO®IBABRE000745

epi tope. [0012] Unconjugated nonocl onal anti bodies

(mAbs) can be useful nedicines for the treatnent of

cancer, as denonstrated by the U S. Food and Drug

Administration' s approval of Trastuzunab

(Herceptin(tm; GCenentech Inc, Lrea t
chaun@w@@dmm&@wm@% gt € equPPkbla‘L%%E‘ﬁt&AWﬂj’ e“VFH éﬂ“‘onan male
PG o 3880063 (A 85bioc el BETRSE. ool tmtonal i
vit&rdpapalatihg}ISCE.DEC Phar maceuti cal s (now Bi ogen | DEC),

San Di ego, CA and Canbridge, MA, and Cenentech Inc.

San Francisco, CA), for the treatnent of CD20 positive

- €8N surth SV REE @tedtfdl | dic Mi@kuwiaee b BIEdNisplated from post-
uzuma otarg(tm,

pﬁ&hint}gammah Ayerst) for the treatnment of rel apsed

acute nyeloid | eukem a, and Al entuzumab ( CAMPATH(tmM,

M | | eni um Phar maceuti cal s/ Schering AG for the
The eiovmAE coll sBfaelthakbrsonive Heymphdetett di$@uiksetital fipmemouse

success of these products relie
o e BeRen S G hORReE DS e Eﬁéaﬁ@ﬁ?’% @?6 i
(Gillo-Lopez, A -J., et al., Semn. Oncol. 26:66-73
(1999); ol denberg, M M, din. Ther. 27:309-18
(IH1BHE A mehtofdpie@pofetit h&mcﬁlssv@a@dtfw&ngiéﬁejmg@wﬁ_a
there is currently a large interest in obtaining

hi gher specific antibody activity than what is

typi galibymadif of dadchy ivnsaniugatad fropb péepapym [MaEsl for
The results of a nunber of studies suggest that
tliécapeetce ps&)andd@p@ndsmal W@Bémwssws@%ﬁﬁh#?%t@evanety of techniques

tanti toth [

et it T T RERURE s FYERBE: ool baed sieivation
s283h%t cEUBRIS sl leld Bbmndined etifhendtiakh yxpressmn; IT\ham mﬁthods
Fc receptors and mnimally to the inhibito
v g1 Ifgniliapcity ibese pkillgd meftheafiﬂ‘t Narar e I\féo‘{ § "8 g ufidue single

pgé 4()t¥]p41€' %&éﬁgﬁéﬁg%%% gz:ég;o%ﬁlg t3 s@cg%oa%l?g%éﬁg\é?z&h Insfead, sorting

For )
f@x&naiaecell fiefatepiotdis nafkeat, ih eaisbinotien Mtbdlye tealyjeags mentioned

that the FcgRI Il a rece roi icular is strongly
ahQ\¥0 &5 FPEHONY UFEdIRADGS! }Cg%?{]%ffrﬁg{qﬁl body t her apy.
(Cartron, G, et al, Blood 99(3):754-757 (February

2002)). That study shomed that patients honobzygous far
a polly s phntsm, nwue giill benchaeeow 1 ae thebpdwharagisrized. In

ou atl e
AQBEr Ut ehares P e E Rt gt tldes R R kB, (1in). ey
e‘xﬁle% Ve DS fgcdpho Eh@tl@j’/lt m@@tysl tigkddc giRidunaglowlirc hsuperfamily
resulted in better

rgeletes, Scanl t(EpeA/Egand él‘lhyghc talt \élr\% i;‘a'ag g%gzasrfgyg%rg glc; n?9 88) and also
hé glelgtregg reé% 5002%1% Te ggﬂ' L’ﬁ%@‘ﬁgﬁl LR ! (W o Weﬁ‘&}han 1 992) Thus,

tar have been reported. Early
theRn@tdh Gﬂ(&ﬁl@sllmd—lm bese antrasvgetelli population clearly contains

ant i body- based passi ve |nnunothera n, advance
ROH AR VPSP Y rigdrfat I TGy NS b G gty sorted

[ 0 t t®en et al.,
A R R B L T i
03y.1 er et aI, Cancer Res. 7:1717-1723 (1987); Buwo

et al, Proc. Nat. Acad. ScL USA 80:529-533 (1983).

Al t hough such anti bodi es exhibited tunor inhibition in

ani mal nodels, only mnor clinical responses were
observed in a few patients. Matsui et al, Jap. J.

Cancer Res. 76:119-123 (1985); Morgan et al, J. Natl.
Cancer Inst. 7 :1101-1106 (1987); Ghose et al, Cancer

| mmunol . | munot her. 34:90-96 (1991). Mdre recently,

i mproved therapeutic responses have been observed with

si ngl e-chain Fv i mmunoconjugates and with

[T L I e
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or absence, but also on the specific structures, of

ol i gosacchari des. Sone generalizations between
woho@aeexschari de structure and gl ycoprotei n f URCTIIBIW06/000745

can be made. For exanple, certain oligosaccharide

structures nedi ate rapid clearance of the glycoprotein

fromthe bloodstrean1througﬁ interactions with

speci fic carbohydrate binding proteins, while others

be b db I bodi d d
FM@ 3%@ 1B%§grgt(%rgﬁl Ilﬁ@ cg%%s%rltvreé ga%mts %%gcel% rb?l%eﬁ éﬁuch as
céé‘@%éd s (\Ja%%%%h [QR&8] ThVeTRED3Y), GREIESTAyE. /he, Ly-6A/E),

ferre hosts or productlon of thera eutic
d@lemnmntaﬂ aitaps, anflier eoatemisiak s&apcaﬂarersmapmt dLepsgeds gt at-e 1993

R

a1{d]{%1%él)bal éﬁﬁ&s[b‘h @ffe@hcas, Mallibode Bhatec HSQk carilde 91]ZB4JBQr CD34

e o arh 2T Larel v, oL GEV 8L SyPOL IS s
HEE %ggyﬁ?oﬁﬂgsgltt ¢ R&Sar gﬂqgﬁfél %ﬁ acks zln?g mycelidl variable, and

erns associ at W th rapid clearance
HBeMit hige bb@o 0 tare asvmenihele spireablypicalyrudistinct from their adult

C(ij}r;)fgq%%‘ct:sg Iglf?en gq: fh%&d]lobﬂlzz}.ﬁ gbs ecLL! ﬁgﬁf%&s tg tﬁ@%ﬁacﬁ dtgat they are
ndu?fe}]rgé'r%ﬁé%éﬂs alG3onGakds cHapge been most commonly used

'ast two decades. In addition to giving
suitabl e glycosylation patterns, these cells allow

comsh e oot B! IR i By Bt o

vhicaRnde B8 el @Sbri M irba gﬁe Bidaciga Gﬁl@fc&nw&écblﬂ@ers erhendavelepmental
medi a, and permt the devel opnent of saf

linegpeawlatiobship Bebsed des Saamongistis: ando AR of Baepas sugggeted by
tlﬁelacl) %]15?? %atyo%%s Qéﬁ%};ge]%gl%tﬂg éﬁl@sgl%%uﬁaﬁ%re&%ﬂ SudiPSEhich reveal

re recently,
c@ﬁlﬁﬂﬂcéxpﬁﬁésﬁ)ﬁ @f‘r:vmfaaaagiﬁmrs:smhiaaﬁﬂlsl hia<2, &ID83, 6B8A, c-kit, AA41

ins et al tur Blote§B %I 14: 97 m;SCL
Fétiibélgyl}d Y@@f@]wAl%’ﬁt > OGN aah iR RS R{RaIo5: &
C?A"fkflta lﬁ{u‘ﬁﬁl Qltld E&B§%ﬁ Mﬁtq a@&%iattécpdg’l t'yﬁest iend1@Byse &t@y@ (Garcia-

cons each | SOt pOSSESSI ng a
Pdinsid etcil., a99&;y<edﬂm N—dl i MY I\balnb@mcﬂoaﬂesmtfda;@mmt 8k, 1995; Zhu

afvilg :ggl{]qr%/ﬂ%;;-&gQ%/WL‘f ECt 15\% Bﬂ, &%2%5& g)tﬁ)lfﬁ é}? rEs%gd 8{1 vascular
chl&ACSa1 BLRS, %sanoﬁ&et%% %enét&&%?m)stenir belsBoteé L@20 el and

attached NIinked carbohydrate varies consi derabl y
Thepbadi2Agoin botb sgecmsdéDéf ipesdsteingrrasied b HasTmagtis cells

t e
B
r&ﬁm&ed td rtﬁ@ dsliBtietec o tHkbluaten3 2nf (09FY plloWy phe distymination of
there is heterogeneous processi
mtra—g@élaclmmqpe@ letcellctures Gid Z%Ieg%stgaﬁﬁﬁlr piaeqnh endothelial
1%/(‘%‘?%/?1“@15@ (bﬁrcﬁ‘??néljaaét 28V GO IRRRI0 %@lal 1998; Marshall et
di‘es “exi st t it

as nmultiple giycoforns | kew se,
aﬂas 9 ePnvidmoatral.t h6) ndjuaen ditfaF@mren €R34 me]émm the d%)JStGIS eXpress

O OEs S BB Pty ek CATA BN A A T apd also
%hly fbRRLIeE bR 1ﬁ@169h 2g mad}&bibflquM}R:AM WASP CD106/V-

I ol ogy 5(8):SlI3-22"(1995)).[0020] One wa
@hi\/bh v B-eadheri, r@Déb)S(BQmGN ehalt. d R8¢, GavkiatRorrase pit aéio ﬂl??ﬁg Iabastie

& i PoRLRISIA R RPEP THE mBRo Rl Aotk BB Tlers are von

thﬁ nat ur al cell -me fnd effector fllnr‘fl ons—of
monocl onal anti bodi es by engineering their

ol i gosacchari de conponent as described in Umna, P. et
al, Nature Biotechnol. 77:176-180 (1999) and U. S. Pat.
No. 6,602,684, the contents of which are hereby
incorporated by reference in their entirety. 1gd@ type
antlbodles the nDst connDnIy used antlbodles |n

. 1. i
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humani zed) anti bodi es or chineric fragnments thereof.

The efficacy of these ABMs is further enhanced by
wengicreessng t he glycosylation profile of the aarikmdy000745

Fc region. [0024] Thus, in one enbodi nent, the present

invention is directed to an jsol ated polynucleotlde

conprising: (A) a sequence $2l ected fromthe gr oup

consisting of: SEQ ID NG 61; SEQ ID h()63 SEQ ID

W1]ﬁph?;|@5§d7§gtgglé%\7$ Né nggga]%ég \Y’Yose tﬁé §ué r%ig%l%gél?t e ?egl%poietic
cl{ %%g %89\&@ r]ﬁU[He G0RSh $tehiM@vedf the IR ﬂrﬁle?b@nWetw&Qndothehal and

I'D NO 81; SEQ 1D NO.83; SEQ ID NC-.
HSEQ1$ Eild&dé)samghﬁEQ/arm sN©e @345@@11691%1@ festricigy tcsig@npcmmetlc

ceglao ayﬁ&lﬁgg{ dogﬁe?ngg 8g1|l\loltf %SIIH‘F C ﬁ%ﬁt{) tt%gr.le}harl{ @-gaﬁ élf@ E)ﬂﬁé‘s‘glon of

scﬁﬁ@&ﬂéﬁfheﬁﬂh@gﬂd%ﬁﬂts vatiftle idoMEH tHeatevblopientatdedependsaaiso on the
i sol at ed ynucl eoti de conpr|5|ng equence
1ose1n7@@o@@n§ thsrsizhel yesselp Ko expeplengl! &f(ldgﬂé,%éjﬁ 7. CIRg4, and
F%@Qg' &8 to3EQ 14 @E\@es]s@l% Q8 BSLB4
Cégg\l%ﬂ?m%g an %&%ﬂ%é%l? E)%l 107. Pr efler ably, at he
td thelcapiaskigokyvagl eakde CB3E 0dwd oa ldctisi RSLH)owre present from the
[0026] In a further enbodi ment, the present invention
ofssf at @leod yessel devglramey- polynucleotlde conprising a
sequence selected fromthe group conS|st|ng of : SEC!D

No:3; SEQ ID No:5; SEQID No:7; SEQ ID No:9; SEQ
No: | The Be@tibD oNbISLS; fr@E@eDmuspsﬂnlgEqurjmctmal :gg@es has relied

| DNo: 19; S | D NO
gy qneﬁhﬁtcglgt’t[)@gg% ﬁgaolrﬂ Vo ynuc%reso;ﬁltil eé ggﬁrpﬂ%ﬂ(gp yehich 1s
cBmBARAHCREE 16 Sbie Frogufrne iﬂh@ro@f HBR's @ad &h&hbptgetﬁf plﬁgﬁﬂors is
I'D No:'29, SEQ ID No: 31, and SEQ I D No;33; SEQ
eN@eS8d 08ED-1 DoNG BRigeSHDY moNgD A6M Sells K%ﬂﬁhﬂﬁt al., 4pgp). All

n!ri%%%‘ug& Aég@f Ql}%)l ;gletsfgc%ﬂ!s g I}E%hA' ?eveﬁ&%!:cﬁ‘éegﬁ1&% bySFt@ Vivo

r€IYpORESn awthSlkﬁnsoﬁé@tcelﬂm SllﬁdéCQD]M 5 éxp’rbét’oed oermldml 2fnof c-kit®
of the invention relabes to o ated ExﬁQOtl ﬁhnmﬂ
A&)Mme IEY SHGmg(Qg)sedao%‘g @nl%tea% ﬁ)éprgss% E’ yrther enti

o@?y%%g (1 ?%%%Mgg C% é§ QIre6he gelfs‘j Oﬁ‘ﬂtér&%n [0 Ma& ONghichi I8 mature

Q I D No: 8;
nﬁE@ﬁh@gé\lﬂln&z(ge ﬁEﬂ@et ﬁ)l Nm a@;lt 8&3@ mc[L) qx@w;saed Q;E@dpb bone marrow

6; I D, No: 0 2 EQO.l D, No:
B o0 5 SEAR 5 LB 590 T
egl?x‘éhﬁ&l %%ﬁ%e\ﬂﬁ? {8 I B6WE Exhredivh RE MaeUPoiC allSiesil Ilﬁ@r HSCs,
SEQ | NO 28 SEQ I D NGO 30, SEQ I D NG 32, SEQ

shEp 3% théﬁdhlSE@llK@ 1$\K1)dg@tw<8g@-l$@s tat glggratgg@dpglom@eﬁ@e fetal liver.

Revag” Se b REmo A8, TorRESS Tobdhi T Siar herone =™

%@@gma@m expaﬁnemyemtm Buael abasd teellarhdvsostmived that HSCs are

Iboipochin B GVEPG HEcH RS CoBEoq bt el gt i e Sea-l

%%C?ﬁ}l ag%x/‘ggcg}cf &l %&M@Béfnealtnaﬁg@sﬁndgf%%/ﬂ 1R)et %Eﬂéﬂgdé’ Bhir 1 et al,,

| ty to a sequence sel ect ed romt
;gmy pflﬁg)m&uﬁtdolugi bé exﬁE@ecﬁ DyNoildvwy OSEQgMD'eI\UiIBeSS@E@fI $@a—1 by

5. SEQ I D No: QID No: 9, SE
HBC2 35 RO BRGRISS Ys@%»&?n‘il? R BTNAQY: ety D pion i
ﬁﬁg&%@ 2 eggtszﬁ”@mvi‘fh%ﬁ &tk 1%%6@){}%1%@%@@ &t @PP Yepoeter 8drederder the

odes "a fusion pol ypeptide uch isol at ed
qobyhotthe Gea-de@ yred) ganetrb@ratevnpareces Inubessanicaeall adult bone

%%g‘?‘g g%ﬁetdsls q%gﬁ% x?%%%@%% ﬁ)edéfnd éogttﬁ?ﬁ ﬁe(se@ SRAGEP expression

& adh meotfoldt fficheantbt BISGR) $101aral ai; 2902 Iapoitsnlyates of E11
pol ynucl eoti de conprising a sequence having at | east

80% alternatively at | east 85% alternatively at

| east 90% alternatively at |east 95% alternatively

at least 99% identity to a sequence selected fromthe
group consisting of: SEQ ID NO 27, SEQ ID NG 29, SEQ

I D NOSl SEQ I D NOSS SEQID I\IOSS SEQID I\IOS?

N~ 1 R I 7~ 7~ N~ 1 N~ 1 N~ 1
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an anti body. The vector can be a polycistronic vector.

[ 0033] The present invention further relates to a host
woebde/00@spri Si Nng one or nore expressi on vect or BCOfiB10h&000745

present invention or one or nore polynucl eoti des of

the invention hi one enbodi nent, the host conprises an

i sol ated pol ynucl eoti de coﬁ%}ising a sequence having

at | east 80% alternatively at |east 85@6

alternatively at |east % . alter |y
AGKbycelly texpivat i 204t l}rit gtthggé/ca-{1 {f:rt, yL¥ %A Gt transgene

UL Séd-Ngrddéin oBERY kidface
ex egéri%[ﬂ ﬁ%ﬂ%ﬁﬂgﬁﬁbgn{ e 'R(t}lblelegg)ﬁs et & Nogr7 1gE %
ofl‘tbesg HSSE@&)DJ&\bmhﬂlng, Q@W@la@n@ gluogg@ngp\@lggggl produced y eight

coRtid o 4F4 WA GRBrrSeecrs TEBAT BOrUmaarLr g eckn. These

GRPTRLS| A8 FofROUSBEEcANCadi Mg takoeuo/amdamehumegmdn agsbciated
an anti body light chain hi yet another enb

Qal
hdvospoicst Fluskers mfethsmxém (dHs compmassl 2K P30t g ssion pattern

&r SRR Hevd AQ @kp!t RRglize these
oA o ob e SER ATRT sl 3 Phr L Rete
fits€@sth 0% thk h@iﬁﬁ&hd&tﬁbk\ltﬁfﬂﬁﬂbﬁ&i&@&% had:mepcn@mq Qle$t9rs in the
at | east 99% |dent|ty fo a se ueqﬁe sel ect ed fr

miessiplib RIS PRBTYS : h§E® qOBSIR|Ef t2*7/1 E‘bei(@ewlb gat %OF c-kit

@?%hﬁ §§8§E%d!§ﬁle§§m a%EQaEQo @%g;ﬁﬁgE%@F%gz% all AGM

HSEQateITDKY 4 VE-GEGeiE A0 49 aerfdk—&kﬁ@lmnm #@l.52002)and
further conprises a second pol ynucl eoti de conprising a
sequence encodi ng the variable region of an anti body
heavy, Ghaldsorlil93dheriier Rera@RbBICHBAYSalsd beerppaﬁﬁmied with
invention iIs difected to a fusion pol ypeptid

embryps iirs whirhaa e u@p@éers@nec’faéde?q%bﬁl%%@t fRsul Sunx] transcription

L l 1 6 1mive
fa%%%sée% I %30{}%@6% %e[%i\%'\g)rggfbr EE%( g %a 1c?i3n'§g§% HI?D&p r16d ﬁn tiv
hXERPoRsNO vwifle HERQVE WO :HeBinoSkiedit E)k\lmn@@ectﬁE@IDld‘doetzﬂ,, 1996;

and SEQ | D No: 24, or a varjant th 003 The
ngeﬁ’staﬂ- oh99%3- RIZE BYITERSIEIN Be g1pf§5§g}5y[ ZJ&[ lioggwed by the
eé%rﬁsmos S&Pagla@?%@@%%? Q%I\Ié‘?gc%‘ftt a@félef) Esoﬁ‘ﬂ Ed%ﬁlo%f)ﬁﬁ% clelé)s in the lumen
R e3Rirsabh6Rtd, Bs NO1134;in SEIG :httachléd @ﬁhe gﬁ@ﬂue[humﬁg@"th gEd, 1999).
FadethSE Pl NGNS 208} G114 B DARE THEF SROTB0Se]1 Thar located on

i fech?lﬁf sifid M}.eme'agﬁa alvien &t 881 dhspiahiedeito btrﬁdiihﬁ:@ a_dult mouse
ecu hus, in one enbodi nent, the invention

refiipients; el tmdmtaaﬂm wg@M HbRliveee fromddalbe Remdrlest n@\TOéWth al,
2%9@?2{53@ @16 ﬁsggg?# ﬁtl%en 1&0151%@ lbg%\gﬁglt ﬂélg %égtCSSlOﬁl of several

tive

cRil ngﬁ'fa&@ 2H MR 1MISP. mdtﬂkm@nﬁl ﬂl[rﬁfeer fiedbenbd delie rid)qahtzhb to the
anti gen binding nolecule is an anti body. A humani zed
eadothblody andhaemnpetatie dlustary o e FBOF¥ ant i gen bi ndi ng

nol ecule. Alternatively, the antibody can be

primatized. In other enbodi nents, the antigen binding

(0D FReithteat of hgerhopuietid stamaeltpisobdal fnompm popitephrtum placenta.
fragment having an anti body Fc region or a region

equi valent to the Fc region of an antibody. In stil

ot he r%e@f@?ﬁ? A, FBRE Systdnie oﬁ&t ke &rﬁﬂitﬁ G MBloREN | doéxpahsion of

invention is a scFv, diabody, i abod tetrabody, Fab
@S CEahpldnt ageet of Wiola AﬁMftasu@mCméS@eﬁ@thw h¥ gt fold within

§ Sh S8 tieat BPRlarionPY ol P BuliBER AR AR RBYPE IR o oxpand

1{51@&9%0}18@@ ABBhLBeY, $dnhal gRNE Ry GoRP fnesmm widfor Fptacenta
egi on, preferably a human 1gG Fc region. [0037] In

anot her enbodi nent, the present invention relates to

an antigen binding nol ecul e as di scussed above t hat

has been gl ycoengi neered to have an Fc region with
nodi fi ed ol igosaccharides. In one enbodi ment, the Fc
reglon has been nDdlfled to have a reduced nunber of

o o N a o o o o
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expressing MCSP in a sanple or a subject conprising

adm nistering to said sanple or subject an antigen
woizowioageseol ecul e of the invention. In one enmbadirmewng/000745

the identification is for diagnostic purposes. hi

anot her enbodi ment, the identification is for

t herapeutic purposes, such 2ls treatnent of a disease

or disorder. Thus, in certain aspects, the invention

is directed to a nethod of treatjn
mayebé usedld Pxreadimderenios tdey The %ddgtg?éﬁ %%’E{J%? 1ﬁeg{1dhaem°1’°w“°
th of CONDY tricalke] 8.-3 (Tabl
g%W?%%?”W annun%‘ﬂglflﬁq{ulﬂé ng%gﬁg?%%£§§gﬁ%§glflon of (Table
3)thee) Twmsm BCH @&L@SEMIEHQI Wi RNer NGRS, (Fighe) sTitsj iggentors
I's a human hi one enbodi ment, the treatnmen

halyt gbyn @aﬂm@mﬁ@dﬂ%@%@m b BeERE s TS BVt erflnﬁ’ﬁﬂaﬁoé"”e“c
grggﬁf &gt@gesl SMoﬂge ace1 My$Rshds 9aind chiked é’egexrﬂﬁltﬁﬂ@ FBdays in the

Iron, e activation, chenotactic

abk & RR VRS cher 6 IHIFDF@ﬂIslfmmGhésle @Kmﬂadﬁatql olcentag were injected
proteins, FAK signal transductio EP C S I

infty arrediaet oA RFBABH HEES oRbBt rght HoCnistip iR ponor cel

ease or

reg#ﬁﬂgtfﬁ o wh @@ﬁlgﬁe(ﬁ SAS$ ‘é‘h@\i}ﬁ el H %@én lt)h@x gi@U[L-6 ansitel plagentas
anoma 1 oma, | obular reaSt cancer, acute

repepil et aore recapisus. |Iddftedn01|ﬂtulmruﬂp Agneresspa s asthait |-8nto 5-

| ood I
o SR LES oS nek il br AT IR B by o
oleh S POl MnGEh bEp AUATESQY. essi ng MCSP. [ 0042] The
present invention is further directed to a host cel

gl ycoengi neered to express at |east one nucleic acid

-odi ng a f st oPQkYRSRL ﬂg&gﬁ%&&%H%m%§%lv1ty in

an anount sufficient to nndlfy t he ollgosaccharldes in

the Fc region of a seco pol tide p b

host Ceed |bq0%é1a@k% @é{?d 8&%8%5%? %1 i aﬁly 3 blood
h%&(}%?&lc@eﬁgér@%to%ﬁ ﬁcdélﬁ?ile@fﬁ etN8g fn@&ﬁlﬁ{ b@ﬂ/ell lebxa®iihed protocols

he host cell further expresses a
upddr @Bt dotditioay i Gl mas possddimdefinitelyn it liquig yitrggenzpnd have been

¥ pec‘lqurigééne ﬁ%gﬁ a[cgglgqt/ Ig]tgpﬁ%%{tcg%fl}g? O %@8 %rég? rrfaﬂ?tgelgé% e of human
Cﬁﬁély %@J&Eﬁtgpcellgﬁﬁﬁ ah@bloVind Hhe s@dht dell€ Perbain ebuam)ge red ﬁmuhcmal and

e invention is an anti body or anti body fragnent
afa eaerotelnecheeln‘@ﬁm m@mge gRablged)- bitgi miacepibdines are excellent

copprises t egi on

c &BE%F'[SWPC z%f‘%r %é %@d ?‘gﬁl%o{gg %ﬂbd&%fﬂ%ge SE 0043] The

anti gen bi ndi ng nDIecuIes produced by the host cells

of the |nvent|on exh|b|t i.ncreased Fc receptor binding

of Jigmificgneani/the plRyYentigf ect or functi ons conpared

to the anti gen blndlng nol ecul e produced by the

nongl ycoengi neered host cell. [0044] In certain
enboditggntssnt ihhentbiisthate pbbypépte e thx piae@mdl Ihghlytyascularized
host cel | i ses the catalyt C

tispye @Fﬁﬁalé’cf@?&egqxﬁlﬁ%“gﬁﬁlf RYY§Ed PR fhilen e gppryo and the
r‘ﬁﬁm&d'c@ﬁﬁﬁ S opg)gv%rﬁl Adlutt 3%13(2&'13)691%@8@@ Thust hes nﬁpmfdrﬁzﬂl?y derived

Gol gi i zation domain of a heterol ogous Go
H.‘E@s daenarephhypbﬁomdée cenpshtuasast dyedaneedaby ﬁ@mr@wn%%ﬁ human

W%Z)cve?‘g Qﬁ ut{@,@%ﬁmﬁ%ﬁl@ﬁ 21%1 Igf nnslgusl II?RRB 1) and human male
%?ﬁﬁl ilgs%fﬂeoﬁiaﬂi& MBbdiRf cells in SCID-NOD transplanted mice (Figure 9C).
Nacet yl gl ucosam nyl t ransf er ase
Morzale1z dtei porced tges <mf HﬁCmnigﬁn@{h‘gy; CD34O}8 tpﬁ@notype) are higher in

| ocal i zat | 0 os

‘pobusE: PSR EPEabag e Pai{sle SRS PR SR AgSes derived
the antigen bi ndi ng nol ecul es produced by the host

cells of the invention is one or nore of increased

Fc-medi ated cel lular cytotoxicity, increased binding

to NK cells, increased binding to nmacrophages,

|ncreased blndlng to polynDrphonucIear ceIIs
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NO 93; and SEQ ID NO 95; and at | east one sequence

sel ected fromthe group consisting of: SEQ ID NO 97,
WGQE®elobn28e: 99, SEQ I D NO 101; SEQ I D NO 103pCEBmER20hE000745

NO 105; SEQ ID NO 107, or variants or truncated

forms of said sequences that contain at |east the

specificity-determning resiZdues for each of said

conpl enmentarity determ ning regions. The invention

al so enconpasses the pol ypeptides encoded.b uch ...
frquo Eheradolidont dwstovais gl theyagve He Eﬁelr?ng‘l(%‘?m}’ WY%&%‘I‘%&“‘%G

conpr.isin YRgRL : . PRBeAtHYEN are also self-
hagmg 1@%:ﬁ%F§§u %§&2¥E?%%h?ﬁggﬁ%$gﬁgk4?|, in sone _
refiviandi HBod Sheycanprapspultteesevandaabirecipionfsohhese rgyel data in the

anti body |ight or heavy.chain. |n_ other d
mese ApBRREIAR FPEeSAORHPTREE EV’éiF%eutﬁ%‘h"‘rl%ne%‘f"ﬁgﬂ?ﬁ 3Tk VS, the
p1£c%§ﬁali§ %H‘ 4BBS AN crRVRRhoRel 6f FIBTh st squentalg hiprate and
115] 0 or

produci ng an anti gen_bi ndi ng nolecul? b
codaantherfordi fiverdhnd) ioge searedar(Fie ) i Mosedigsiplacenial Hoksran be

. methaodq conprising: (a),eultur] I C
ingiegeaongnEsr Ea b SELbUpb R AR faifly Placontal FISCs can
b ENGRE NG nRiMSnY P BPthbid €iadbaMy agd function for later use in transplantations.

b(I,4)-hbceyélalucosaninyltransf rase |11 acaivity clinical
Hemnger ploomid t H8Rs fPic rerpr RFRetitnéOtpr ot**%di'd

antjgen bindj I &1 whi ch permt the
UW&BF%%@QP?%%igglt 3&% fboggﬁhsarides present on the Fc
region of said antigen binding nolecule; and (b)
ol ati aid antjigen bj.ndi nDIe% l.e_whereip said
fagei reservol-fprexpanding ) QLI eaton.g With

f\/ggp% :giggésy"ﬁ‘? LR st tadyridron howndi Big, tpiacental

or
HSCagiieity appereefbd lanitingmde S Gsrwerg fawidzadhe meuggplacenta at E9
met hod o he inyention, the i £ ' '

o BBl S Y b s b PR aR fegneb el o
HEQRRANRAIhE dhfla@higesiackTas( dagragbd t ALE12, 12 HSCs per placenta
nonglycoengi neered anti gen bi nding _nol ecul e F ce%iﬂkp. h
venb fulindent shese ebst ippreascohigaleie CHAD ilRBUEPYS © s m the

redom nant.ly _hybr | : ' .nat i b £
oBgoariene. nire nonth 4T RRnRRRENRE DN Eed, arse mumbers o
iﬁﬁﬁ@lﬁghp&agaﬂtarsqmlbem foomth freviamdy e theembusi ple¢rnia and greatly

| east 40% at | east. 50%_at .| east, 60%.at | east %

ekeesdt thg gogmbss fund dg dthe dgg) Gyen Vﬁrga-IS?]ivg Oe% a?., 28% }ﬁEe, the

Qld . . R HEQSY Lattgds pbteRBRECs that

1ﬁ%m%$§§%&£%%®%ﬁ%gﬂ%§pgﬁﬁﬁﬁgﬁﬁ%gﬁodg of the invgntion,

cah efunetamiiynaptpudatt ipatisted recipienjsre@thersnizave shopyp dhicag human

by said host_ cell has an in ase r ' o

AcsEe: B o HRGRBEy G £0 81 §O0RcERarT DAL Apfepgictic colony

fgﬁlg&g% ((Hurgéys ¢t RP! YPED Midee BteROWB eenbistiatte thatting®nchymal
I ndi ng nof ecul e produced by the nongl yco engi neer ed

[Teddnitot icebn ascdatbddiorerihe humanpbplaessie dan fERT ddigr gt pulture-

.0l i gosaccharides. are l.nan hybr i d boieti wth

BistRe ro gt ah b loog RETRENH s CHEE S gl boeic growt

Qbh@esachasheatn Rr@opnegoMmantihyng dmplies 4 potent haemopoietic

certain enbodi nents, at |east 20% at |east 30% at

hiszeenvassegrfontlSCeast 40% of the oligosaccharides in

the Fc region of said pol ypeptide are bisected,

nonfucosyl ated. [0053] The antigen bindi ng nol ecul es )

pr oduregnlly, fheticeivhotisa of thhe@umbesnof BiSCaipresent gn the various

certain enbodi ments, have .increased, effector .f '

ARPODP ISR RO GUOF BB b PSS R T y o o Besented.
RRQ 'v%”a%%éhéia B¢ irgeR Piandi m 2MeRC B 32SHBTs in circulation
ant1 body. e I ncreased effector function can be one

or nore of increased Fc-nedi ated cel |l ul ar

cytotoxicity, increased binding to NK cells, increased

bi ndi ng to nacrophages, increased binding to

nonocytes, increased binding to pol ynorphonucl ear

cells, direct signaling inducing apoptosis, increased

!
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[0057] FIGURE 2 shows the binding data of the

"l ow honol ogy" constructs MHLA MHLB, and M HLC.
wpQOBAP0Is GURE 3 shows t he binding data of | i gRCTABZNEI000745

constructs M KV4, M KV5, MKV6, M KV7, M KV8 and M KV9

when paired with the M HHB heavy chain. M KV4 showed

increased affinity to anti g% conpared to the

ch-225. 28S anti body, while MKV5 and M KV6 | ost

functional properti and M_KV7
Gooehos! 2. 1 OBBOL FPOOE B SHONE  SL TS of Sy dfe
& babdht&anst HSQIsSﬂMYI& Ela the 11ver 53
Cl& &quﬁggth?/?%ﬁ% Wk/‘f}a{fgy{&ere paired with the |i 8I t
argihtaé nmbiivat cardt0. 8nG(Wn thaoths {rl & aneysa/p HEenta gpams HEgESCs (four

tn%??%@?e ﬁg BI ! eSI hﬁLe(-gdf tg% ’eltrﬁ\géyolnf(’h E%)F axgp&\éﬁﬁilerhag that the

fe'EH1 gik}af coafdihdsd MSC@ 2BR12, el hidhanlikdie tmtmmadenam iatpotipt HSC
225.28S. [0060] FI GURE 5 shows bi n% k/g ﬁ\@ ght
ccmmabtﬁonﬁa rthaealonEavm eiitbhictd ke algngit
construct showed good binding data. [0061] FI GURE 6
shows the conparison of different glycoforms of the
humaniized MtLhGcetkik\@hatiomsthe HICofrt He2phe@8s aanminthosgally or

in anti body-nediated cell killi n usi

e&tépwgallyr%?m@l@@edc he Place v MBS oLk Fgl%@r?& %E E{gr gahier, 1t
ﬁ R ep;lfcﬁf?:n@le eﬂ(}%@%@asgs bt RRL eAC B ¥Rfbrednkt GAISOS i g mouse
agly

gl neer construct conpared to the wld-type
embtyiobBrbyious B0 62 et GUREST FHEWS a¢twetycln ﬁlmEl%AﬁMfregl% it was

antigen bindjn ehayi or .of t
nReRTY 5, SRR 20 S mits SR B R A B AR TS A Rtents
oPEAMMo HBdrTe th@"'l%iﬁ%té{rﬁff hadht Isvel) ﬂnuﬁﬂmﬂagﬁépcﬁﬂa‘[mmﬁﬁ egcipients
conpared to KV9 |i ght chai n construct.

(sttin of al.t APE4X i Giver the IfRdedvnpEBe SAVRICE NGRS Afefyith E10

l ;

Pk P s I i e Rl R
{160 REd bt 6 ddiki. Thhsishe bhgme of‘ﬂa HBCatin dhespleeata atel ynclear and
restore antlgen bi nding activity. This indicates the
apiss S igREts QSflinepesgBankils PSS for the whol e

humani zati on process. [0063] FIGURE 8 shows the
MALDI / TOF- M5 profil e of PNGaseF-rel eased
AE@@thm&ﬁﬁ&hanhﬂH§Cb%ndﬁs\manMUMmoengineered

M-HLG/M-KngZh d 1gd 225,28 .
e o T PR35 g WA DR i
}?%chﬁéﬁcf esipong the Mnhke| éinllk\}/z§eﬁicﬁfﬂ1ﬁgl GLRYY, girehpsedgeieSpresent

0064] FI GURE 9 shows the LDl / TOF-MS profile of
iPNGEs e Fstedbeers He piwmagEbgérﬁérq?ﬂlééramgwr?emarker was found to be

co ee L 2
SRR R SO R L o 8 Frover
LIOHSE RIASSY Qs iafrib@st 1€ ﬁ{el GFB*f framiolnhlfdhe @Bme]staaﬁhhs consistent
genes encodi ng enzynme W th
Wit pnavma@eda,ta,gtmcbxéﬁa Pt paEPionadely markga. Jipes. While the
Cat al ¥t [ a%&lls' *n %e?’ﬂ%eﬁg GRAL g RARY Hﬁ]ﬁ%ﬂ& 188t other markers

IhRoS] ase tic activity. four nain
(@@@kss ANBY 2A°031,1688, Etc )1%143 esedatod figr@50. 16callze placental HSCs.
correspond to conpl ex |se
e e RAiEs i S, S ACH B8R e ot
@Qﬁcﬂley capy) aaﬁlﬁdCf)Qﬁm(NBQQQa@]aIHﬁdBﬁ T ShMor® multicolor flow

emati ¢ drawi ng of the different’ N-1inked

ohémgesacatlysisdesongint suggesthéhaif pleesnéal BpCshere GFP"c-kit'CD34"
%&‘6 ngi neering via GTII1 and/or Manll coexpression.

f) FI GURE 11 shows anti body dependent cell ul at
cytotoxicity (ADCC) using the MHLG M KV9 anti body,
human snooth nusntle cells (HUSMC) as targets, and
human PBMC as effector cells. Effector/target ratio
was 25/1, and the duration of the experinent was 4h.
[0067] FIGURE 12 shows anti body dependent cell ul at
cytotoxicity (ADCC) using the MHLG M KV9 anti body in
|ts non- glycoenglneered as mell as |n |ts

e -
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GL4503099, (34148711, and G.47419930 (protein) [0073]

As used herein, the term MCSP |ligand refers to a
woabospess de whi ch bi nds to and/ or acti vat es MCBET/181066/000745

term i ncl udes nmenbrane- bound precursor fornms of an

MCSP |igand, as well as proteolytically processed

sol uble forms of an MCSP |i%hnd. [0074] As used

herein, the term di sease or disorder characterized by

o AN AIRARG P Ady bR Hr o rihes Lupbbd the
no% r’t a% %1'16%9 r[—fS?fsezﬁé s 2. €9Agiahi TEP vhbglted¥hie @lls Waye faind in

nancy or cancer, where abnornal
th@@ziby\h&th ﬁagmmn(:ﬂlg r3)pﬂ"hd;dmghlanva§¢ulmﬁ SEON oo \esgxpressing
and js occurrin n.cel
ceﬂaapwé theot?mlbq,yglaﬁc 35 o S{rgﬂarfyh %ﬁl e, lézag g§%\?£r qglgxgde)ﬁ eD31 and
GEP U 2k pAssivs 8d1shRé8idlso foligd ﬁreelmmner eemrmmg the vessels of the
overexgresse and over expressing,
labypmtedYbmEaven szz‘@e{m@m@& prag §’gq1ﬂgln ,g{fgw ceflgpb]‘,hq E?gboéll 1?yszn situ

tr%tﬁi?rﬁ&&oé %ﬁﬁaégsgsa iﬂ QA s 2%9{3}6 Eeclngﬂsel Qlfle M%%t&@ ¥ prominent

0 a norna of the sane
hdehopURtit YEl8sterSU Gzhthovt&fse xfifeastypin chaiyctbgstmaunge}yw gghqzer did

a i fication or, b ncreased transcrijpti
oCiare o b B LT s v v
%E%%nﬂﬁltsl & N rﬂﬂég\f aré@@ﬂ i WhaaGHREN gJIbW@DSlQaﬁe co-

preée ace of a cell (e.g. via

an
etpressedn sho G/hﬁtmlsaarylc wéa@nehal neells Cﬁfnldu%m@ﬁs celhe of 4B agsociated
I MMunoéenzyne as

hqteggﬂp@;qgﬁuﬂg%{grgaihey wg:llr Frﬁ %‘F%ta 50) I}{léiécn i 6i¥s’ﬁamtlons of these two

I nase

11@\{&%'6%’ bl %ﬁ_mtaﬁ“:@fé: h%m%@ﬁ‘c Gﬁ‘cﬂﬁlﬁéﬂuhy of @EL}MBLMY‘Slmﬂaﬂy, the human
N Academ ¢ Pres
Cr2d reatker (I98); 7R SR PROPERESES eRgetbelium and

h, eds., John Wley & Sons
E%Q%Qg%§65§¥mlg%?n9 4t so, Sunitomp et ah, Clin. Cancer

Res. 10: 794-801 (2004) (describing Western blot, flow

cytonetry and |nnunoh|stochenstry L o
9 7 88 0 Aok 0 Q1K u!g‘_ 113 P.Ld mOOIGSls.

r ef e e@v‘%ﬁ‘ﬁ)s A 1&&“%?& I%L.ty Ph2 %@GM‘MB %Lé Mbgh@n@(pﬂ@yed in the

neas I's of enco i ng nucl eic acid nol ecul es
pldteiithén Gled fropt@bipst giaat 6¢11sqrosmem aj thesamhxyomc -maternal interface

hybri di zat t
d'p%:/;gé :r@bée?sge{ 1%?1 oo %ﬂer]??gﬁkgf %Té é FI%SCEIB 1812l ?g %%%ﬂa‘ce the
gﬁ el 8];“ q’l% bfusr 8f E%ﬁﬁ@diaﬁ)épélﬁ‘@ bénepy @ichfae rtag Ipctb’lactm hormone
sor , cancer) to determ ne if MCSP
pﬂmenmpﬂeg@eﬂ amﬂ @@7@}@@@%& Egtan enrelifgrin (e ?te%lm 97 dlgnet al
ABM t
L

tH@P}%EéHtmmle 1Mf@ce&1@%%g fvmadtlay, 1987).aTie Igennblm(dnim)gs also found
ecul e that binds P is a nolecul e whi

es(pmsmbm ohthese tHnSeIEP ﬁwjgp 1g4roghellast glagbg)q}% The lower frequency

Q:fr @fiﬁll ?}{gé’ Bss§1 tré@Mbia% hal %Q’Efbﬁ 1th ?(5und51'n8§t| 1€kely was a

S|ng nol ecul es,

fefladimRnbs a Ha;ﬁbmdmﬁsxenty i b odiTds, duete adoddf@QVG atﬁlzgeteﬁeallele
|i ke are al so _contenp] ated by the prese i nyenti,on.
I[\I@l@pthlesgyG-Ag“ﬁécqusl @é‘qr1c§pdb1111rf6%exp6?ss &Ee% ¢ lstaﬁléi 1§ 0o known to

di | ect
FRRT SThE ST e pE NS R omis se et ve

or nonspeC|f|c i nteractions. [0078] As used herein,

the ter on_and chi ner. f n

to poqu&gﬁ‘}t rﬁé§ g %gleAgﬂéespreﬁ er i(JJH%O t{eﬁl 35&% pfeviously
GRS dspfig ABIDYO (BLTAD SRS URPResddiar sonee eﬁdicﬁmclta\l\xbeﬁs lining the
nore het erol ogous pol ypepti des, such as portions of

anti bodies fromdifferent species. For chineric ABMs,

for exanple, the nonantigen bindi ng conponents nay be
derived froma w de variety of species, including

primates such as chinpanzees and hunmans. The constant
reglon of thechlnerlc ABM |s nost preferably

1 a4 .=
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code. Various codon substitutions, such as the silent
changes whi ch produce various restriction sites, naybe
wonoremdensed to optim ze cloning into a pl asm dpoT/IBiI0@H00745
vector or expression in a particular prokaryotic or
eukaryotic system Mitations in the polynucleotide
sequence maybe reflected i X he pol ypeptide or domains
of other peptides added to the pol ypeptide to nodify
the properties of any part of the polypeptide,..t . .
vegssberfdhe lehyrtheds well asingpay ¢ells |S}1fg§%’di¥g% ‘ﬁa ivigrels: Phe intensity
af finiLi .08 85 NabRinaff fonihk icBSrioRE plate of the placenta. At the
Of(%élllreg%é% ?Igcrrﬁdtsg&r ncl)vgjl’r:} rgte}f O[ 01082]. Prefer abI)/, am no
inRehek SBihbdabtrinth capsn with théehoreand platst GAl Leimkepskievas the
.am no_aci i.th anot her. am.ng, aci d hayi Sinkhar nth b
highepnaban dpA LB BhBSE T Bpar veag fargSh Bt b labyrinth by
reGARGE MRl YR P BP aRGbhnieplage Matitionall o seryvatd beinvolved
m no aci d substitutions nag be made on the b?sTs oh ) h
in sheridraration and/opotadiférejon ehldpge frogphempgenicyendothelial cells in the
1]F%drophobicity, hydrophilicity, and/or the anphi pathic
a Pﬁ?e of the residues involved. For exanple, nonpol ar
(hydr ophobi c) am no acids include al ani ne, | eucine,

I sol euci ne, valine, proljine, phenyl al anjne

t rypRispieaply, BIfd=XREISHIOB @ ollnfatElg r}’z%ﬁepgl ‘.’Vgsrrif?%ldala' FeFPER
(Altl\r/]a(frleg-gﬁvgley Gl N890HELRs g&%\%@é‘%ﬂ BQtte_rﬁyﬁiftlﬁh MBe placenta was not

yrosine, asparagine, an | utam ne; positively ) )
exphat@eds phast te modt impacird 15 @ dlavsteiptpygifedters, Ripsl iserequired

and hi stidi ne; negatively charged (acidj ] :
abeshepsngt J80% B GlaREFOpE BRLE o8 cor

hachb8ldil Usster® endd@leBAl QNS ‘andr@ddpil@he makbichiymat bells (North et
range of about 1to about 20 am no acids, nor

re .. .
alpriope). Abkeyexptestion patterambé unnllaskiin heplpersita pHgminiscent of this
variatio l.owed nmay.he i 112 roi s ;
pifrn DhiacTadhy HERRTY e R e AELS" GpRatnells in
tRURSEL betHeaRsyRih ddclatues hideell Bs & poleygfaht entbtindiabcellsdining

usi ng reconbi nant DNA techni ques ang)aas%¥'q..the ¢ th
thee yedselisnd-omee olelieln sFRTessaly SRtS WYF Lupf vt “i?? %f%og?s‘]neAg ©
used. her ej b } Z i1S; i rff\8ho hQoRMn the
oA By drg A R R o YR By e
emerrehty®MHS0s.i gen- bi ndi ng nol ecul e, for exanple, a

murine anti body, that retains or substantially retains

t he antigenbi nding properties of the parent nolecule

but Wag@ iy 1288 SIsbMVARIgeRE Ghd PoRiIBRSle ofhé ofBYpehe c-fos in

achi eved”by various methods including (a) grafting .
ptuokiytat HSGogenkuatiem KipRIens of hdpmhaverimanpyk bagrjobserved in the

onst reqi on ith,or.wt r.et ent j-o Rt
oficeiie dprr Bt a bt el § mtehOE b el Gh e0bL BBy Lt pecsts
o?eﬂl@i%isﬁgoigfé%r ?fk%d'eﬁt@nwbﬂgﬁgi a@oad!f nbidoyiclosivandvideady had been

unctions), or transplanting the entire non-h%gan -
pvaviilab(lehwomet als, 1982} The [petaias) rapspeanes 12 placentas from c-fos
hyman- | i sectian 0f . f j S.
LA R 4 SRR gl st el

321: 6069, 522-525 (1986); Morrison et al., Proc. Natl.
Acad. ScL, 81:6851-6855 (1984); Morrijson andng v placent

| T iy, g% B9 GBS IOIS iR Ry ha Mgyt and ugipgplacentae

SERAE L 9RL, Fab ARLA e of o

3id BYpobbRiag HYAONE) fovatl| byoflowhéstmelrie dndchisipbreie @daltygis, the
reference in their entirety herein. There.are .. .

RiassBiaafnRFars @&Pﬁﬁ?ﬁ%{%%@ e e, tyilfitging, fhis may be

t s AR} ex o @me rdebBg thBm8 € FISef ddverphrayyithiitthe major
Ight chain variable domains of an anti body, which are

fl anked by four framework subregions (i.e., FR , FR2,

FR3, and FR4): FR -CDR -FR2-CDR2-FR3-CDR3-FR4. A

di scussi on of hunani zed anti bodi es can be found, inter

alia, in US Patent No. 6,632,927, and in published

U S. Application No. 2003/0175269, both of which are

o o, Y
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| mmunol ogi cal Interest” (1983). Unless otherw se
specified, references to the nunbering of specific

wamosmexss d resi due positions in an ABM are aceoraBge/000745
to the Kabat nunbering system The sequences of the

sequence listing (i.e., SEQID NO 1to SEQ ID NO 1 10)
are not nunbered according % the Kabat nunberi ng
system However, as stated above, is well within

the or di nar kill of ne ermne th
weroiiber amye R B Ben R AFY Z 64 DL LFIEeRE sh08: as o
us ﬁtﬂ GH&E I, ﬁelﬂ?ogéﬁg UEAGBelkinS i 1RO cRASRA TN, e raaultdesw Bgf the

e sequenc as presented therein. [0087] By a
plivéaiactbaha hstdommtpgbmn tisues ttlnad sontain H§Ca (Rigch)eand; igés proposed
sequence at least, fo %% e
thatd$ plogs Ak TRPaRE fci)la o &183 egn odfev?ﬁ metqt cﬁttbg Qhult chn?opmettc
sy%t;étﬁe%ﬁi' 88 colbfnzbt?'roﬂ &ttﬁéﬂﬂ@d’é thiiedw the HS@& eoti de sequence
of the polynucleotide is identical to the reference
sequence except that the pol ynucl eoti de sequence nay
i ncl.yde to fr g ' ; which
el His Bt G i Eon? B 3psoUEE bl A0S e SN drarmples
inQohedy MOESHSideted 10hitiaL bf theplentionl eot i de having a
nucleotlde sequence at |east 95% identical to a
reference nucl eoti de sequence, up to 5% of the
Egz&@ggé#ﬁes in the reference sequence nmay be del et ed
ituted with anot her nucl eotide, or a nunmber of
nucl eotides up to 5% of the total nucleotides in the
reference sequenc- ay be inserted into the reference

hee Factical matter, whether any
partlcular nuclelc acrd nol ecul e or polypeptlde is at
| east 80% 85% 90% 95% 96% 97% 98% or 99%
i dentiuoain leceatasuct ediccigd fagueried BH-tys PEpRnciRs (consenting
ence of the resen v
d@&(}é&%e% 1i0>}6 iathodls % Eas agm%rs] tl\hgtréélg ‘t’l{br %}%flgglt l@t'bmapﬁgard Extra
tilueh sidhest artibed safcoinddﬁbﬁlﬁﬁnaﬂcﬂ Bthet h&témaitcompenait‘s are removed

mat ch between a query sequence (a_se
ﬁt@rreﬁlemlaqemﬂe Tt opleplaceatistioy Gk 65 SEQUSTLY la§yrigh 5 extensively
rred, to 8AR0E cont
Vﬁ%? H%R%%mSQ?ASﬁ?ﬁggﬁgt%E@ Epng%hgggg?gﬁrbased 5ﬁnaunng
Otsll’l’g‘é/&;t%rsﬂ %d]‘tgﬁggﬂas&(m bther ﬁtzymles s@ldrrps dmpépset (ﬁl toesin) is injected
In a se al i n e
ingide Bgbyasetlas @&M@ﬂ@e@ defac b ‘t’sﬁ eg%lge ergt%%e%\éﬁropowtm
c%ﬁg Q%{' Gﬁ@]fn%géhtp %ng&ﬁplﬁfn@ OTRY 11§ QANE blacBita Uk $ndu@at75d Sor Thieour at

'obal sequence al i gnment is in percent
3'76@nmﬂ61 1ri€nbzétmnr alle protutivet ér solledel! j anda teadaippnth 15 washed

aI| of DNA. se ce t
%ﬁ'?]tyyt%re Wa%{s " Paﬂ%ﬂ P‘i rt@e’ céﬁi 811%1 @énjnﬁr%lb& e 1000 rpm for 5
nﬁl?tﬂt%thchnul;‘PéaP t8g dPe Balldeyed3ter H?a[l;ﬂgrrgrichént@ant@ﬁmapon in Ficoll
Lengt h=0, Cutoff Score=l, Gap Penalty=5, Gap Size
dPdierolly 0. 05, W ndow Si ze=500 or t he | ength of the
subj ect nucl eoti de sequence, whichever is shorter.
[0089] If the subject sequence is shorter than the
quer y vsigidsegieatshesia sshlgf dedbivered I3imaetest |pr1m>sntan @te dissected in
because of internal deletion nual %rre

avii PBRereate, DESHORISEA HEMIoTh s BB oG T are washed
tgﬁ[%@%gg\@ﬁg Lc?fﬁ()?ﬁﬁﬁ saREE @Hl'ﬂtsofu@ibnis(HBﬂS; or phosphate buffered

e subject sequence wh
Qihe (PBS) bgm:temu@‘lEDil“Ae Athietrpsidwd rtissud Jﬁ@g]tnegt@ e tlecaistreated with

truncated at the rel.ati

SREToES Traedlapge AD eraATES GHetif  (BphoCpfdy 5 ¥BS (or
ﬁ@élﬁﬁt alt9'929s %n{b'ﬂf@e i 1095 eft0f cdlhesedutr Yors @dite negum-free
that are of the subject sequence, which are
not natched/allgned as a percent of the total bases
of the query sequence. \Whether a nucleotide is
mat ched/ al i gned is determ ned by results of the FASTDB
sequence alignnment. This percentage is then subtracted
fronrthe percent |dentity, calculated by t he above

A N~ o
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determ ned conventional |y usi ng known conputer

prograns. A preferred nethod for determ ning the best
woveareavd2soat ch bet ween a query sequence (a seqBREMEB2006/000745

the present invention) and a subject sequence, also

referred to as a gl obal sequence alignnent, can be

determ ned using the FASTDBZEonputer program based on

the algorithmof Brutlag et al. , Conp. App. Biosci.
(5:237-245 ( 199

), . hi e ali queryec
NWHEH§BEP@B@F?E&Hgﬂéggﬁgweme%ﬁh@ vl nuclﬁmpﬂgg s -2
ho%?squ e3ise RoWnaflhkfRiALl By Sepsear espetiliye Las ukdnsffred to

sal'd oba sequence alignnent Is in percent identity.
ceBtlﬁhgﬂf hetets pAfranetdmentagey th sespPASHDE SR dragglegred to a fresh

t PAM..0
T
(olr e I) SlppIeibkll wSROT(RS EetalWaﬁtb@mﬁ(@&ﬂhﬁCﬁaﬁm-éreb erumﬂtments)

Gap Péna ty—5 Gap Size Penal ty=0, 05, dow Si
arst Wm@ﬂlnéﬂt@pwr@fcnt (e @hey] BEEOSAHBIKED T—Sh&qﬁhl Fedlts from

ver I [ f ne & H
R EIHE e s, s
(for bedmih1Bal. 2%etrﬁ5m03% Doksdepaudd of mmmmnab’leld of suspended

del eti ons, a manua re t|on must be

cils ihe B00iPhels TERBES HLGEH HSORAST R SUr L URueg wndlr o
e by subj

L o T T o e

thed@rmt iulsyensfoar tosaldpesity sedeencagifigainratbdsastephelrsadgndeld a

Ctermni, relative to the query sequence, the percent
1H8héﬁﬁﬂ9§mﬁgmﬁﬁptected by cal cul ating the number of

resi dygse lel tclaﬁ 11Ukl ﬂe%%ﬂﬁféﬂ%%l trhgdn Bre Mchatsh prior to further
C-term nal e subj ect sequence, which are not
eﬂ@ﬂﬁ@ﬁﬂbﬁkﬁ@ﬁ%ﬂwwayblﬁDU@Prespondlng subj ect residue,

as a percent of the total bases of the query sequence.
Whet her a residue ismatched/aligned is determ ned by

Exefidloh Srofhet bal FASHRB cseapence alignnent. This
percentage is then subtracted frontthe per cent

| dent\fatrrpus pe@td@ﬂmseﬂ coys IHEe REFRA MRS TR GERH YT S SPIGEPhgl nese
11i1cg ecelarfc alp %ﬁn@&gr ﬁ\&?é)o afid o k%@rogﬁob"}agt' KAk, eSoe8Phoblast

erce entlty score 1's
c\éﬂﬁfna!y e Lbﬁﬁﬁnzft@d b hige m@thpdsaéé(lmﬁart tteal gKdisemtet al., 1986). Human

i nvention. Only residues .to t nd C-ter
plaventgly B}eé@tChé’@ah EfREEPTOGRIORS a‘?ﬁs W%F%ﬂ&tﬂ‘f%ﬂ F‘é%‘é%‘ antibody
i fed Q&e&tb%rlyaﬁ@ %F%ﬁesmt@éeemﬁﬂ&% sgfrefded Oh th&e cells. Maternal

purposes of nanual adj usting the percent identity
caliohay alindic exzsluchdloy fefalero}ls repu Flthdebypided miedhod. Bhessirgry include

the far est, N .and C-term nal u C
N e ORI GD3Y PSRkt AUREEC be or

rﬁb’@ cﬁ{thes%erﬁé&%@féecahsoeaudeﬂ ned Wehliveasel@iohqsbetdardther yliminates

sequence to determ ne percent identit The deIet|on

theseuredls dton e Napenti wltspcz@fl These subipedies By UnBEdRH negatlve
er.ef e .FASTDB al i

St B b5 AT RO SR, pp it

e leBfidAmes stephayl hellRaidhedndectdi glueis drepressent cdeﬁ)% wlhtes. For

t he sequence (nunber of reS|dues at. the Nand C

erempiaathinmornsmpaprrech el Be L bipeelisn t he

guery sequence) so 10%is subtracted fromthe percent
identity score cal cul ated by the FASTDB program |f

pdrgriveasRctidmof @ls nmzhhcttmgeslav@taé hpemépaittiojstemtceed t he
final_percen woul d .In ot her . ..
exanh?@mug’géthe ]§38y839?58§35ﬂ8£apgq%%ﬁfg?%%csmnlcam

éé\‘ldlt 3 8 th%l 168198 BIMicARY WABERL re BBR§1atihgr§tetxh@a11s within both
et| ns are internal deletions so there are no

residues at the NNor Gtermni of the subject sequence
whi ch are not matched/aligned with the query. In this
case the percent identity cal culated by FASTDB i s not
manual |y corrected. Once again, only residue positions
out3|de the N— and C—terntnal ends of the subject

o o . A N~ -
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preferred enbodi nent, the antigen binding nolecule is

an anti body, antibody fragnent, or fusion protein. In
woeodeamoesenbodi nents, the host cells have beenParib®ne/000745

mani pul ated to express increased | evels of one or nore

pol ypepti des having GhTl 1| act|V|ty I n other

embodi nents, the host cell £8have been engineered to

have elininated reduced or inhibited core a

6- fucosyltransferase activity. The t " e .
Polallllat@OrfSu @mse}menaagohe%sse aimat {1 Bt egﬁ%mgsoﬁot@“&o‘ieﬁ ineages.
Fﬁqo%gﬁ eﬂg leh&ré Ofﬁ?thaj iRathitaRS Y tdraasterasapgeng:r asong

erac Ion of the core
ass’tblmaﬁoﬁ Uxeﬁtsml theaasbdrelise endyieohipinhsingls selbsuppangions, tissue

Host cells C cells
preparigPeanSe PP utatic ATl B pRrusifF o release
enﬁ@éh}al?al c§l|?52fr9mcs‘?ﬂdl 1a&@td%hs@[§ﬂ gtHes puﬂ?ﬁé@ﬁi&nm;sehen include
oma ce , | s, PER C6 cells or h

|
cesteifi oy sasknsel fradionnde e PIBOnEHe el LS o the
a fe | |
A e

pa?lflm%rHr dte hdifsdtRe préRU0R). AfiallyeHSOe Iwallrb,e seharatedrfram mature
Fc-medi ated cel | ul'ar cytotoxici_t

i ncl
haamop@t@us] celisplan ﬁ@megg@m ﬁﬂl%‘f{loeﬁ 6%/16 1|~ﬂla <eg ﬁlaatélé? }1%ﬁmorp016tlc
yL ot %%(s GlchYasT@g &t @8 by, ¥9 1‘5b |ceD F%; faiss Orexpredtiat reells, as
W?é i hg a hunan Fc-tegi on. i's an i nmune
thB@ClhéHItbt%rﬁltd: sadiomg] o HIEs. Cysktgtlsocpf ahélhpdl@@ dgaingligapasgarkers

mggbalfgqs]eg%ﬁégﬁgﬁg,ﬁtqw n%%fé{p{g% £ & % é]’lll SSmé\@egtgﬂ As a positive

&3 dbteddh SN @P3FCCDEBEpdaCB34ICD38”
I?EQ#FQE&§$E§SE%ﬁ?%ﬁg%&mhlch fhe; bind to the Fc- rmg%gmsuh

p&fulaini Atidinetvay, thé sie pbg@habw mebtr@r%@eaﬁtfaB.‘é ok
ef fector funct,

l C
R N

cel
B¥eh. and/ or natural killer (NK) cells. [00102] The
nti body-targeted cells are cell sboundby the ABMs

(e.g., antibodies or Fc-fusion proteins) of the

Ehnvent,on 2o HENAER! ool hCrid Qgghes|grtﬁg protein

part shbdrgr salnad siystebeoffes the ng(pnrtuthO 06 :'g]rowgh aB@ ¢xpansion of
herein, the term.nc

o E B Cyfies OB BTHOR RS b oo T3 pebth Ay ¢ fodd within
n&aglpil(/[egt{imﬁén&' £04 996)6‘ kARt fdubflds Df pldtehtaan®y by sedll fonexpand

gi'ven concentration of antibod {
phicertte -HSGd. oﬁdtqnnz{ttvelyn stromat bellsmsdliateth Beinrtbe g 28 @r placenta

tar IIs, by.the mechani o
gF ogaeg ’6%%19@]& %ﬁ% angq%réan@gédggﬁﬁgﬁ él)i}nlél)él&auls of
h%ﬁtﬂ&;ﬁ@ét[cab‘oml Pct@Rtardary, nsOfial Of stedr éupmhsion pulites apd include,

dium surrounding the target cells, reguire
Imch(Tabe DB By Ehs GRMES G VMoot oy Wot S, NEFe (g o).

"anti body-targeted cells", in a given tinme, by the
nmechani sm of Fc -nediated cel lular cytotoxicity. The
ﬂﬁ$§§ gse in Fc-nediated cellular cytotoxicity is
re Ive to the cellular cytotoxicity nmedi ated by the
same anti body, or Fc-fusion protein, produced by the

a type of host cells, using the sane standard
%?ﬂ~§ction purification, formulation and storage

B85 o WHGRINGEP &, KiOMghly easchiasizeds Kiskibegf thaembryoar t
but whi ¢ ave not been pr duced b t.cell .
gl yco%ﬁ@lph@%ﬁé‘?dmt’@m@;@d?aé(§§ pYiR thaty? oﬁ@?f t%ﬁ%eféf% gegion of the
Gl Ll b A-GHO0PE fBYtion of cells
lghge%gﬁ§yﬁ%g§hgﬁbﬁ§%%%gﬁ%ﬁ%%??ggggygipendent cel l ul ar
cytotoxicity (ADCC) is neant an anti body, as that term
is defined herein, having increased ADCC as determ ned
by any suitabl e nethod known to those of ordinary

skill in the art. One accepted in vitro ADCC assay is
as folloms 1) the assay uses target ceIIs that are
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ant i body concentration according to the fornula

(ER-MR)/ (MR-SR) x 100, where ER is the average
woadicmaessvity quantified (see point ix above) PEDAB10h&@000745

anti body concentration, MR is the average

radi oactivity quantified (see point ix above) for the

MR controls (see point v aﬁéhe), and SR is the average

radi oactivity quantified (see p0|nt i x above) for the

(09 Briordt RbcP048) G op g Reg e it DR SRS dorsal
aoﬂgr %g 1ag§en°£tr§n%%1c lekp@sdi B i$ faRRenv 8@ widoltiefial bells lining the

concenttation range tested above, and/or a d
Vltéﬂﬁhlﬂcztrteam (Fig 1Ap Hommeaoistist Clopictst alang |ﬂbf‘oéfa}m?1eaﬁlthf‘e&°‘ft% an

achi eve on hal f
Vi Y GHER TSR AP RITH IR NS boy Eanen Snthe SPTApkEsion
is %&ﬁlheiﬁ tl@eb&ivi&hcéﬁfh@tetynﬁﬁg aEZ ahd tAREG ot sesselk af theeY § ¢dd Beiijn et
DCC, neasured with the a

ove_assay, .nedi gted by.the, .
alséZﬁQZ)antAlb@we spepgoriad BYtehhESS A AE s SFtcHpgEd by in vivo
ells EAL dvinsky et al.,
g e o AR L APAR P ERAME TR0 Medvingly
19868 known to those skilled in the art, but that has
not been produced by host cells engineered to
overexpress GnTl11.[00105] In one aspect, the present

| nvelrl]lté 16rrc’tor gl gelt B0 h@élﬁb}gﬁ&mbhmleﬁ911&@“2@@1@&165 also highly

haV|ng same nding specificity as the nurine
vad2da2ad aaldtthhrodﬂ}e, infentoss, exammgglsthtsdwé%gxr&eﬁpqegquplg, of the Ly-6A

G%%nn? ggll L ogtge/%er{tﬁ zs(b t ant I rog? %oﬁ hr%aéﬁ{mg?aifng 'ﬁéﬂbté%()mﬁﬁgwed
%hﬁ{é‘:?ﬁ Ay Gaipt ghedetd M@&deﬁinht@ﬂ ofilly thiengnthe dinalengermline.

e antigen binding nolecule is a chineric antlbgwé h
Alrnady o ethe r preditresko GHiRRRMbIYOh digh (& | SFRTSSEOR| i efouBf in the

a.chimeric antl t f
e%&eﬁalblr%@%%ecé?de'rrg ? Bla%rft?le{o%lg??@ﬁC IDFF[%S zlalé%heSt intensity of
Gabt 8hppakiov ek Yowatd {;vﬁas:tthé mxeaembﬂybmrcnwtc»dﬁahwcnders dbs primitive
ec{tgge;m 24&@67%?:’[1:;%;%@ @:toerr?c‘g%qtg eyrgl @%a&%l((%ﬁ% %g\i%l ﬁ) aAt this
stage NS He-d (?) elonoh§ %ﬁl‘lﬁgl %ﬁﬁ e eﬁtrﬂrﬁfrﬁ&ﬁ@@cﬁﬂ@ﬁﬁ“ 4PpBirs to be

I nvention I s to an i sol ated
afehyngabeatds de @EPFpmtqqlmntaq a)nea Miast steiing] s af E&2 bigh levels of

froma group consj stjng SEQ I D 1 D 1 G3,

GO MonB T8 TOIRGIET Yo REG BN ba RS NOEAp, Thus
FhaSEEhdiBtiNEs(8s in(thy edbSegtheptaental vasculature

$§Eﬁgctggnﬁ%%ﬁ%a grougbcon3|st|n of : 5%% IDﬁﬁK)77 SEQ

exReNEs 19;6/SGEP IsIzgestig 2 PEEDial (OINBEBDPoSERr¢iyiNG 85,

SEQ I D NO 87, SEQ ID NG 89, SEQ ID NG 91, and SEQ ID

NO 93; and (c) SEQ ID NGO 95. In another preferred

PRORAE Sins ﬁfﬂe@u‘|HS(BrHegﬁzﬂmgSathklfigﬁtc&ﬁmt o an isol ated

pol ynucl eot i de conpr|S|ng (a) a sequence. sel ectd from ;

t he g’n@upu% Hslvaer-gveand spltsagpes\es g 7ou %ﬁ@ﬂ&i&?%‘ygpmg@m or

and SEQ e S tHel Skdnle of HSC

PR M Bt Ry SPRLP TR Spkpatac s pde

adfiedty( Whs &E@aét& NQ ek@ihinehihe prieeeptatfodpotenit a,dulatm}ngtaﬂ”tmgﬁgéls the

Bolyniclsotdes, ensods. o, e o0 POl PRt |95, LAOAES) e
pgacnpta (w1t§10{11htﬁe }{E&lw J}%ﬁglcﬁl%s?e%ﬁrcé%@ﬁ] Eﬁlgléddéll%ﬂ%@ﬁn and

quence , or a

1ﬁﬁ6ﬂedn¢arioh§ rdeeds;, ofirdlla (p‘llacemalrﬁls&see piquyzp@ts) dgto impadiated adult

anot her preferred enbo ment

rgipsaise g3 R LYRS GEf 't]RP/ rP&PHBelﬁﬁ‘P%SEYJ ﬁé&%% 7o ithe Pregence of
(%];)? apbikedy: ancgded daver SB@nl @ months post-

%@iﬁ SQn%Lgd??%?ﬂg)varlant thereofgland a non- nurlnep

pol ypepti de. [00107] In another aspect, the invention

is directed to antigen binding nol ecul es conpri sing

one or nore truncated CDRs of 225.28S. Such truncated

CDRs will contain, at a mninum the

speC|f|C|ty detern1n|ng an1no aC|d reS|dues for the

o P —
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nol ecul e conprises at | east one, alternatively at

| east two, alternatively at |east three, alternatively
wabodomaease f our, alternatively at |east five, OPCT/IIB2006/000745

alternatively at least six of the CDRs set forth in

Tables 3 and 4, below |In another aspect, the antigen

bi ndi ng nDIecuIe conpri ses ihe variable regi on of an

anti body Iight or heavy chain. In one part|cularly
useful enbodi nent, the anti

remineaies dig’ ozl B noty e iRy s ol ater
tra}gspzlgntgﬁ&? Sf B UF Elﬁ"ﬁfa'&%gé c8fs. PI@WGK}& peht éﬁg&ﬁfﬁﬁéht (greater than

the use of sane in th
1004 elahoendll obntdbstéas eyasp@nnd (b@glanlrgg dekll prd |Wap dresenbat h1gh

di d I
KIECEEENG CEN AU TE O

1O S XESS Sk - obS@NRATES] heerigioi@ilc tahbsaef inf fietedanpeloid, T
t1sstie type. Such disorders include, but ar% not
it

yhiphbideahd: B, lympheidows iyriciments 08Bt aobskaygt) @dntl placental

| euke "
eﬁégggsa%‘g EVWSVGW&W% p?@étjé?&o eveans may from these primary
redi%ﬁe%mﬁtsdsewndﬁey hads ikadiatedi mctmmtantsuélﬁdi 1nh$131e1a1 high-level

descri bed herein vi a i nmupohi st st
renepelgton iR it ‘é%ﬁ@é’%&%‘%&ﬁpr baRZou e dageted range
J‘IE Ieé aﬁaﬂéatg o)gxl %%%? &éncf ﬁﬁl}@ism@ﬁbhn tM@E‘l@bﬁlcéﬁt@Ehowed

ki nase “acti'vity, etc. 11@
1 iHB@ Pt 49713 calsseithd lap}ﬁfokladitﬁy) 12 e @df P eenttaafageietq@@med by

in vivo or ipn vitro cel ress n
P@ﬁigneggtlsﬁ@pﬁg% dhe %1? ps PY 8ptgr68mulat11ﬁéehl§ tﬁal? il all
blisHed thf&RhaRrl ﬁmd{ﬂcé hat is treatable by
ﬂ%?@%Uﬁ%%en of NC%Prbfndlng to a ligand, or by targeting
MCSP -expressing cells for destruction by t he i nmune

ystem. one e . i nvention is
A?ﬁ?@@?&%f#gbé”ﬁef z&a¥wnpwg@%§?‘ éﬁ s expr essi ng
MCSPTHE ivEiktbise féxt COTRImS n@ox&ddﬂywnnsttr&r amrgyms:) to hdetermine the

subj ect a conposition conprisi n, A
numbjglmn,ddﬂlen()jgpn.gmsch@l@g‘qm1@tgﬁ§nproé & Pll\q/%g H eéﬁulggesﬁaglon placenta. E12
t &falliniroph
BT  FENES S PeSE s et s

aADNOGNRIHS() mathers(Ndrtheei av,en®020n CE3él(smiqjher1@l:tagd| AGM HSC
nmet hods for detect.i t he

]@@e@@pe@zm 189 ep—kﬂtn&—gﬁeé A rm}lﬁatg/csﬁ%emoagle%c }lrogemtm
1ﬁ§f{é}ogstaﬂ£hé%egt.e i | DVPSRCBAPT(BEShamEh6s ehatldert (Mbﬂﬁﬁon et al.,

I nventi on conpri ses contacting a sanple to

be
199%X),edrerb¥ﬁ i enalioid \MTnglﬁOlCdmlrm &anpl &, alai 129080 ° sy CD41
of the.present .j nvention, un ot

Fesneiish roRerstr 4 ongorss Y BERE ERRE BBl n g oFP'
Ehe (FRITBBSXwEer BBhd 08 rbsretdiers aiBLest 6@ (otalgviablby niEtledAl cell
orother net hods known in the art)

RoprBiot (s eon eSS S e CERy AL S ranprty were
f e ff 1€ paterna
05@6 Ide]l)?g nvm%t:gn %@ﬁged H?ﬁtﬁ&e‘ﬁt Lﬁ?rﬁtﬁ d%@tva@‘%“f@%? paternal

arlng cont rol sanp es
thahsmidiopad the tﬁhfnsgdﬂe apd esefimes dfe iSHonic Qr@n& e&GFP cells. In

| e. TABLE 2TABLE 3TABLE 4 TABL
ackitiions shen X112 fseKamPal UFiE t}%@ﬁ\%@% %htsﬁt aﬁt%}f é{‘fc?‘é S ietegted (1

ﬁé@h‘iﬁ%& ytrésﬂ sla"i’l'ah E\Mt\’@ﬁ)%ﬁgﬁlgﬁp @Hee}ﬁacénﬁpﬂs wabneryaireidi RAlete®mined

ands, anti body dependent
1@611“331t1|19rsta1mhgt(6‘1g 2H) ynd A@@@}rs tq hiwebi highnewstotpiiphaeihygontent as

cel |l adhesjon_an h|b| C
et 0% et e e henticenan gt i DD (e RS TELAEH CD1
DS Gk el fHI' ll?lletﬂréijhogfastc Ghbagep(@aE RY 00 2&5@%) Non-erythroid
protelns such as collagen and fibronectin, inhibition

of cytoskel etal reorgani zation, and |nh|b|t|on of
MCSP- nmedi at ed si gnal transducti on networks(e.g., FAK
and ERK networks). Thus, the ABMs of the invention
canbe used for any of these purposes. [00112] The
nurlne nDnocIonaI antlbody 225 288 has been used in

o .4
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resi dues from anal ogous sites in rodent antibodies.

The subject humani zed anti- MCSP anti bodies w |
wgeonmroaddsy conpri se constant regi ons of human PCT/IB2006/000745

i mmunogl obul i ns, such as 1gd. The choice of human

vari abl e domai ns, both I|ight and heavy, to be used in

maki ng the humani zed antiboties is very inportant to

reduce antigenicity. According to the so-called

“best-fit" method,  th ; o
bl L o, re sEsuerce 8, Lesual sl ot
Fik A" AR ofes;é&ﬁ%? UftRe Ykihakt 8o @9BRA s Fatlenced. LyFba GFP

ce (o |

diran seque s closest to that of the,rodent +
ex%)ﬁesiib@ﬁ{mmptﬁd, 886 1586 huchBSiefof dhmeepective b (kY » CD45

or_the humani zed anti baody: (Si ns oy | N 56%
angdiD3 St Fuagie EaPra et 1 eipsHhalyer e FhpR 0% of
Glslibgc%ﬁg )sxyié@!é@lb?f, cogt m? 28§ ariet B84 (g 2 e rd3pentively.

ranmework sequence is to conpare the sequence of each

i ndi vi dual subregion of the full rodent framework

(i.e,, FR FR3 dl: FR4) | Rall 9k Gferl

t he THET Hdh &—E:%%%oreég{egsﬁg g(itea. écﬁ%scﬁgﬁ%v%g%% fé_gg sinst T
inaexbfe%i@ﬁ ¥ AeskmawerdHTRIGRPanipikeatal eglsoAs skaguerc€gble 2, over

that correspond to that framework subregion . . 1@S )
5@et eff @Fﬁedceglﬁ wkabakit ddidser %ﬁ‘@ﬁ?ﬂ%n‘a\’e&h%%@eoﬁ &%Pgu?%lﬁ are ¢
. AC -SURLEY t eeRknakiceD4ifahdicskit w45,
ot S o e D B et
ThRRphirkat diemibRtibh iwdtiin dre GBP phoatdordiepanatiopybrpapegent of

Feb. 27, 2003 ti f ;
e s ST g M g o
scﬁn@@fﬁa&%&é‘c@rﬁtaﬂ‘@ﬁﬁe&@lﬁlﬁréﬁgcm derived fromthe

consensus sequence of all human_antibodies of a + .

par t Todemmrmiehyhaiogy thé plaetial TyC Reixiy besavifain the, GTE 5 fraction

r r.k be £ e ' '

ohReba Bt GEP oo SBY Gl (] LEA SRR, One
BP0 43 BPacknth YRivalehtsasFicallewerl injectdd imminadiated 2dunlp 62 Pients and

(1993)) (the entire contents of each of m@%fh ane i Table
weey sinjyzied d g o manthy laterier éw&)@ﬁ GBRE Rt Asshown In

PU0IRRE LADRY Le0diragidie BefeMd Righ level,
1y éﬁgﬁ %H%I?y %]i%gltwfoé %nntl?ltg yd} orﬁtg ﬁgﬂér? ilégg;%%laﬁ}ge other
1§ v bsophiploagind adonfpritapee toi b hacTgormidticelieages @oggkawn). In

according to a preferred hod, humani zed ' i

cif Bopy EPRPELY DR IR GUESs SPORNATYETE BP N Bt Tt dircente]
SRR %ﬁﬁréféd«_h?{%ﬁﬂ SsRiveNaRRidal runmRpbaatnpiladueds. Thus, all
using three-di st onal nodels of the parental and )
pitaceninl HRCs aqudnees . GFRr exprefisingn JIQMSHCL RGP oFFBISRH gualysis
nmodel s can be generated usin t 0 0!
T e S e g e
@EEElY Srd BSCE S PhB Feslv dre ORsistent Witk prévicusi fastimgieh the AGM
. expasy.org/ described by Schwede et ah, Nucleic Acids
rReisn f@OOBP (k8- 3381-3385). Inspection of these nodel s
permts analysis of the likely role of the residues in

the functioning of the candi date i munogl obul in
GEOAUENGB ocdliz€ to vadsbelaalalxsiis of residues that _

influence the ability of the candidate i nogl obul i.n .
to biYiacs flewAHoBEHS yarl?Mlﬁ i@%%at?ﬁ%ﬁ'ﬁ%% 551%0 ﬁfeb‘ilsmb“ted
SELEGE ek 2 ﬁ%gtﬁgn{gﬁgh%&%ﬁztea epy esdiR| oMl iaMROhdemopoietic

sequences so t esired anti body characteristic, . .
seahragnimai nidiene dhafdveniorsy tdodr a téneparalr gat spatial gempgystaning
Is achieved.. I n general he.h vari able reglLon .. . g
FPTG048 B O CAPE AT Sy et al 1 Rl O sised L
kD g | €hid &1 A3hia9 Ednb EOdhHOshokih) an@ A T0I toUE B embryos (Fig 3)
%ﬁéggfﬁgﬁg,]tﬁg ABM of theqinvention conpri ses an

anti body light chain variable region with a Proline at
position 46 (Kabat). In another enbodi nent, the ABM of

the invention conprises an anti body heavy chain

vari able region with one or nore of aphenyl al ani ne

residue at position 27, a serine residue at position

~ N

- o,
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However, variants and isoforns of the human Fc region

are al so enconpassed by the present invention. For
wexenspvese var i ant Fc regi ons suitable for use PATAB®O6/000745

present invention can be produced according to the

nmet hods taught in U S. Pat. No. 6,737,056 to Presta

(Fc region variants with al%%red ef fector function due

to one or nor e anrno aC|d nodi fications); or in U S

Pat . . No 60/ , 4 60 0 60/
wigh s 5 OS5 100 ST e e SR GiLeHe ThE cRenradh Jifipses they
shBW‘% Egmgrﬁg ﬂlg%tgbﬁ &lhetrélﬁv% R @frbish] RediohiFalid placaonta (Hig 3P).

10/ 672,280 or WD 2004/099249 (Fc
Dmamtaimﬂf& enviet M thie eRprsssiti patieney aidhrdiravairceimeriicss waterlearly

d t {
B A
al{doﬂk% 8&3D|3 nig @%1@@6(1 enheaiyreIlt of tieowst ppemth Ispcohgn@rophoblast

mol ecul es of the present invention are nglneerﬁ é ]
1a|y|av@ ig ﬁhaﬁc?eid M)nBiip éngﬂy ,eﬁpqe§seg(§gb}h8|qe stoé the 8 ated materna

&1 rgf; El ﬁ%gﬁtgg égfrgls %? Bb oe?lﬁgthlepall-&eﬁs iRathe 1@&5&9 nth.Pils also

I|n et al he entire ‘contents
e@‘reé@sd Bla & eﬂ@rtemar carrmlurpng &tee\cbsslws methe chorgenic p@m@g 3D).

I'n one enhodi nent, antigen bj
Eppregséan begie it rdtﬁqorﬂgl @Hﬁf ab Y0eants BY zfﬂ%a’&d%otu @rgi Pl HGner
4, % fadiolaal is Ak prestcdXdxRiusively in the cells of the
pg?% %5Wh§ 13§K%Nt cgn be Hﬁodgcéd by nuneﬁgus
it bhd&ltdi IQEIg H-6,\¥) Whiereoirse¢ms theuding th¢ eambpoynigvessels (Fig

variety of d|o a t
et dn iy Roas ek EFo B riRie ERp g RTREgERtast o
cMshhadd el ooy sioweadiunytagebeirbisivg pltteeh mamly in the inner
radlonucllde i S nost approprlate under a varlehg .
pliceta iBigalcks O) Foere iaprsiemingnily guilrecs!ls Withis) | rbﬁ%messe :
#aghgnucllde used for targeted i munot herapy. However,
l'inical useful ness of 131liodine can be limted by

several factors including: eight;day physica

hal f-1ife; dehalogenatlon of(iod n ?ntlboq¥both
the Bt e habddiartian, wes Pt foaaed cali (i expressing cells M the

acgntgcgu(’?({ '1’?}%1{1 %?ck Emd 519 msm%ﬂﬁﬁ& kitpk&ifc Gafibodies.
e subo oca |ze dose deposition in tunor,

AN fIhbWhhﬁ Figl AN t-kaf expugseion os fmiméllatm%gnczhgewi scllg gfethe chorionic
opportunity for attachi hel at i
PO RE L 0 0 PS8 S0, L2 L BLLRD ST AR . ot

a%%@@ fadioprché dessay Cilscﬁscontaﬁ@kiu wanskpydssiin endothelial cells
rlunrprOV|des several benefits for utilizatjon .in

(amoiviniadwiu Toe hle\reapaemals@ c@tqgrqdc@@r%ﬁ@n ip semg4rephgplast glant cells
hal flif tt | .
(ggtc E}mlyfrgt ﬁ%ﬁ %%res%}lﬁg:n e Orzzo\%g? %k%l‘égth ol‘rot}ﬁ éngyila/éﬁlik' ReNY%F 1

lﬁg%hﬁrlunrls a pure beta emtter of high energy with

no acconpanying ganma irradiation in its decay, with a
range in tissue of 100 to 1000 cell dianeters.

Furt 1y 1 0L PO QEHALiINGr to that of CD34
radlgﬁlg%ngﬁ'Eagig%ﬁfgﬁkﬁg??e t adrnlnlsP?%tlon of
a&cby(bédtedlﬁbﬂnahelrmuabf tzoifive s'ytoAthtiic poaigey 978% of CD34" cells are

t I t f | ed d
é}g}‘ %gggprleisi?qr{ ]gepgél?s gtngg telﬁgorlngnocf Bgrﬁg]& of X arbyrgmlh angl increases
tFr ﬁ t heid drPgish ebhad 11{119% tﬁ@]f@e@le'ﬂlfooﬂ Wé@srelscﬁi {8 chorionic
ing

e target antigen Wth respect to
plaidiantl ab ¢heeumbitichl WSSP (almowb@ds els ig BArasyEY Adpsviverap in the

can al so 0 S a_ Si th

Gerergorar gl e el ddn i el b 35¥iop (BR 5Bl B endothetia

CRRRNRthe fdih] JeBsd &Eﬁfd‘iﬁch ﬁdftﬁrbrkpﬂlr@rghtthlstrégrahﬂﬂﬁﬁle appears to
perlpheral stemcells ("PSC') or bone marrow ("BM') be
"harvested" for patients experiencing potentially

fatal bone marrow toxicity resulting fromradiation.

BM and/ or PSC are harvested using standard techni ques,

and then purged and frozen for possible reinfusion.

Addltronally, |t S nDst preferred that prlor to

. .



10

15

20

30

them expanding their [imted nunbers outside the

body, storing them and mani pul ati ng them As these
woebdetoteaee the ability to replenish the entir@CT/IB2006/000745

haenopoi eti c system they are not only currently used

for transplantations follow ng haenotoxic insults such

as radi ot herapy or chenot he}3apy or for the replacenent

of |eukaemc cells, but they are al so attractive

bef@g}mmgtg}?lgﬁ %ﬂ%&&%g\lgﬁi ﬁ&&Dﬁ Yvﬁ:tﬁ éeﬁﬁ gfng%ells conlf rmi ﬂow
yﬁdlﬁ)éaﬂc Idhtﬁ?@l SRSt CD@?PCQEJ dr& GHPf Y, qrhem el @re fooed & the large
e

ave al so en a nunber of reports in the | st f% A
en)lﬁyasmc tvhesels oy igliimrthehehoringsplaieemnd gsog| o P’é’?t pEdv(Big

t |
R B DR Y e e EpPLTaHlen Ll BRgrRUiBH FEIRA fud GrP
F@%‘@J bl 1). |"Mm§ e assiuhedtarthgpdrais i it SIandcflp’tlth‘gS@ultS taken

ai ms can be substantiated, it _would n.up
togetherywigl theemnlisEobiaw ¢ yionsas ﬁlé@éysrl%?nddt? E gﬁé@% t@%}@ﬂ%’&ﬁcs are
EH5RE A e @h8EBSIREN of the
O e R B HE e e B004,
mﬁ@@@ﬂ@@@ﬁwgﬁﬁﬂkmmoﬁbmvenﬂﬂ@nuhﬂyfgkﬁxs have been
obtai ned fromthe bone marrow of donors (autol ogous or
al l ogeneic). Despite the fact that relatively high
P[JI% Gl e %%w%sa%d%e&mz dieshel RadimipdiddRYraristr zptﬁm@’actors
er cumnbersonme and invasive process that req uﬂ%
geneTamnﬂnmgkhbnﬂwhﬂhQHESGéﬂuﬁﬁdﬂm@ﬁ@Jﬁ@W?%é@wﬁﬁ 1 fige the
and purificat rocess &bn fact
MY BRI th%gxkgfssf%lc%a% egg/e er e ggggéﬁrag%{ﬁor% actors:
GARENt G 4n8 st N @nbvin tih ®e bﬁmpertﬁrarfboHS(Hﬁcgermmv dewdlgpment.

been observed to circulate in t er.i pheral bl ood
BrinGy nambres G TiinEcer S dei g HEBaOR B eRadge ook

fai £ @JHBE
4y AL B R e s
irS @ aENaf (UHSCet bls, Daceh). The eliaupesspbite rdhaded I-‘HSQECr]fpﬁl@m factor

Do TR O KL oSS0 SAULL 85, RLGHSRALRERY Bl v
11?%‘8%':1&?8 da%nﬁ’énilorﬁﬁgt%@ l?}l' Y r&IuBGEh iR Sa¥inBhsletis cbll’)\h?r formation

2004;" Panphi | on, 2004Llt Athird
(Bandotie eiofl., HSES). Rasx f defadiony neﬁdtselasE]rigS hadigyjfeial jiger anemia

recen year ( hg, gt al 4) £

sp S andoestiat of RGBT TEal ol coaiits & gt 128 ph: htoltifose o

R%QM BisPipkSES nbBeNiph@er8lof BSC erd@@dnceGolierenairgo Nﬂ@leeal, 2000).

004, g Vries et al., 2004; Panphilon, 2004). This

tissue is normally discarded and t her ef or e obt ai ni ng

this tjssue requi ne, kN €7 &0 Zog(gq@, 1 lacZ

donorﬁlﬁ T (R TRS bEa%% dsg:r1 il/egg? ﬁigt Zag%r gﬁfgﬁ[ %Mf 0 RSET

A RyEPLR AFhyEailkh Mtl@dﬁkﬂ theHS&entdai €A THEJud A smbryols e:gs'y alacZ

strlngent criteria for HLA matchin &gj i

b GRSgERC 1533 TPIBT iR B BB T EALAdeRE Fpression pattern

(%ﬁgl l{:ﬁﬁl ??&Sr GH?”AE hatetha Bkl 'l@JZ BRb £ ORhif 8 leRIGRKSus gene
o0’a nuch w der population {Benito et al.

1200t I&vheporeerdNde lekal,, 19094vandeoovnings eteal., 4999)- 2004) .

The consequence of using a m smatched graft is a

conplication known as graft-versushost- di sease

( GVHDp,e @!gyrséamﬂ%at@m Wt L8 StldeStrintcapadd flotirediff@nd. BUGATA2

can al so ha

ve a serious health inpact. By using these
Inef eranggenie BcdHStssectiansytisyologed verte tratesipg i wa@hﬂéﬁ giant

of GVHD can, be reduc f

GRHe 1 BIEPORE! PG CBiaTIara g ot ERi<T 5 gy gegsls of B-
A2030 é'spdﬂnﬁétv@elé’ffmhlﬁf 8 HOuS yang @ﬁ@eﬂﬂ @ncﬂl(S)ea&E&‘ancreasmg
n |nne late availability of the product, thus

avoiding the risks for the donor and | oss of

registries, and the relative ease with which HSCs can

be obtained fromtheCB (Benito et al., 2004; de Vries

et al, 2004). Protocols have al so been established
that allom1the free2|ng and t hus Iong tern1storage_

T o A s o P N
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Thus, there remains in the art a need for an abundant
source of HSCs for therapeutic and other uses. SUMVARY
WQR00GKBOASBIVENTI ON. The present inventors have PCT/IB2006/000745
surprisingly found, contrary to previous suggestions
concer ni ng nouse placenta t hat the human pl acenta at
the tinme of birth of an |ndWV|duaI is arich source of
HSCs. In addition, the i nventors have found that HSCs

AT RSl BT B e o
the g?lld"élltse& fh qQBﬁtenrﬂL ph&salvith! 1RO @n 6okl ReatemGA DXL isThysredsad in

st aspect present i nventi on provi des % 1
sofite teh deth €1l cem anchmmge andsolyingaqells ﬁh%fsurﬁg@}gotbg ifetal blood vessels

] h hod ough to
(Bl b Laeq P TR oD IS PeRrar o G TRpAGHR b 86l] Blkoush ¢

hléﬁeﬁev{éﬁrWE |50 IFahirewh&fds)HECs orftragmot GET,H)J? ARl hexpression is
ows a wel | established protoco

refteiatiedl i tar only thegss &vs leells & the fptﬁt&ng,tqm aw&erbég pﬁtné pattern of
h
exlpgeg%'llé]g:cg)ﬂﬁnpeglb Iggilolrlllg att rgfs%ﬁ%:@);(r)g@%s wh O S{Z&:Br)ank@@tlon

an@BEH (0&th HIOS4). rrnummmm expreksiap ph GATHR (felmAthy@éTAS) is
copsniatst Shobls SRESIPRSU VHIQZi 8 DReTAah e cmergence in the
mgégét!at?tg‘{ %dr{ay(l\ﬁhe%@i\’ef trs'i,f)b@(‘zrﬁﬁaé‘ttaﬁ fBogs, in a further

e present invéntion provides a popul ation of
haenopoi etic stemcells (HSC) isolated fromthe

| acenta of a hunman in .
PRt el petr 4 ARl s PR bR Lot e
by, Bt B8 HUTRBIRYGE 8t RePQSt cdiBr dttiohad e ofic aumome side of the

nai ve nature and/or have hi gher proliferatiye ca
ertdodirelibigstol sbthetial detly KlFlrSe"rl’?ﬂh SRR FOICHEY st Bﬁg@m@ﬁh the

Pl acent.al t et Ny
oS (RSt br Bie Ty Y auorag e e ot Sl of #
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human i ndi vi dual post-partumthat maintain
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4GaBi: yhardisrane on Areer SPEage. CHie JBhaEunplemopoictc
e@o‘{ﬁélﬁ]?ra%d*}ﬁ End d Lhats paRikabiwnsg 1k Ué@@epoit@ﬂ abe Runxl

uman ace ta may be expanded (that is increased

ek prefuimnd e¢l)s imythé re@M agl shgeseis dhitl Busd wiay @ls@i behingayred in the
one or nopre of

f.act or
cemmaan PrgS6t e pkErT Mg <L 300 Mg 55 R,
SCF, GMCSF, MPl g, wit, BMP, NG-b. This I|st IS non
limting. Further, those skilled in the art mrh{ be
Bakde & AtubémpulptiogIs G astiv By §1csrsesil| the plgpenimy different
exgapsbnnl 9igesiSCs. Therefore, in a further aspect the

present 1 nvenijhQaapr ovi deNumbeet hudd fri¢e pRagedi ng a  of

ﬁ@? ul ation of, HCR ,compr i &ipBgulbRE/1SHEPS Ofeporfidtion
ractlng a populatlon (o} 9 §§n&fon1hunan post - partum

acent-a;—an Freati ll@ rnat pOpUl ati 06] or cells
th one or ﬁhge gr ow h factors in the group
consisting of: IL-3, IL-6, Tpo, OSM SCF, GWCSF, MP
Elg<3#%iP BVB NGFb: (c) i onal |y treat?ng themwith
exmzﬁﬁSEulturés derived Prom pl acenta, afd/or with
explant cultures derived fromaorta gonad nesonethros

(AGW) and/or stronal cells lines derived fromthese

ti ssues. These treatnents (b) and (c) referred to above
can be perforned individually (that is either one or
the other treatnent) or in conbination. Further, when
adm ni stered in conbination, the treatnents nay be

adm ni stered either sequentially or sinultaneously. In
yet a further aspect the |nvent|on provrdes a

e



determ nation of mtochondrial activity. Haenopoietic

stemcells conprise certain cell surface markers such
wa00603¢286 CD45, c-kit, Sca-1, PLCP, Flk-1, MacPeT/IRDBA/(00745

VEcadherin, endoglin, etc. They can al so be defined as

cells lacking the expression of the cell surface CD38

mar ker for exanple. Howevers’ expression of some of

these nmarkers i s dependent upon the devel opnent al

—Slage..and.ti-ssuye--speei-fi-e—eont-ext—ot—tte- dﬁ%*fbﬂE“““”“
EHSCs cal | ed ®:3-8i de popul & on cel | s" echEF% t he

Hoescht 33342 dye as detected by flow cytonetry. Thus,
EHSCs have ddscriptive ch3Bacteristics t ey Ol ow f or
their identitf3 cati on and3fdsol ation.. Nav&-fbénopoietic
stem cel | s: gdaenopoi eti c3st em cel | s from&abloyoni c,
fetaI and early post-partum sources can_be considered
- +hbve efines’ those3kBCS that are tng1dm%ect (or
nDst t he 3} ct) progepy of non-haenopgiebik cells,
for exanpl e di rect progeny of haemangi obl asts
&connnn precursor cells b endot hel i al gnd
E %€W8p0|et|c | i neages) o endothella
haenopoi et i O-fat ent i al 1S _ . B
ext ensi ve prollferatlve potentlal since they are
Eyanbigonid ey, SPasobdeganpd.i fi ed to greater nunbers of
progeny than ol der bone nmarrow derived HSCs. They have
a wider range of differentiation potentials and for
exanpl e may generate special T and B | ynphocytes that
adult bone marrow HSCs cannot. Inportantly nave HSCs
are less likely to elicit a graft-versus-host response
and therefore, can be used clinically for
transplantations in which a matched donor is not
avai | abl e. A popul ati on of haenopoietic stemcells:
According to the present invention, a population of
haenopoi etic stemcells refers to nore than one stem
cell. Preferably, it refers to nore than 2, 5, 10, 20,
50, 100, 200, 500, 1000, 2000, 5000 or 10,000 20, 000
or 50, 000 cells. Popul ating/ Repopul ati ng an
i ndi vidual with haenopoietic stemcells: According to
the invention described herein, the termrefers to
i ncreasi ng the nunbers and/or functional activity of
haenopoi etic stemcells in an individual. In a
preferred enbodi nent of the invention, the individua
Is a human. The term 'extracting those cells' (from
the placenta of a human individual) refers to the
process of substantially separating those HSCs from
human pl acental tissue. Those skilled in the art wll
appreciate that as a result of the extraction process
the HSC cel|l popul ati on obtai ned may not be 100% pure.
For exanple there may be present other cell types,
cell and tissue matrix material and so on.
Advant ageously, the extraction process wll result in
an HSC cel |l popul ati on which conprises 40% 45% 50%
55% 60% 65% 70% 75% 80% 85% 88% 89% 90% 92%
94% 96% 98% 99% HSCs as conpared with other cel
types. Most advantageously, the extraction process
W ll result in an HSC cell population which conprises
100% HSCs as conpared with other cell types. BRI EF
DESCRI PTION OF THE FI GURES Figure 1 (A B, E)
descri bes HSCs clusters along the vascul ature of a
devel opi ng nouse enbryo and (C, D, F-1) the
devel opnent of the placenta. Figure 2 describes the
presence of placental haenopoietic stemcells in nouse
enbryos at m d-gestation. A) shows high | evel,
mul ti - hemat opoi eti ¢ |i neagerepopul ati on by pl acent al
HSCs in the hematopoietic tissues of transplanted
m ce. B-1) shows FACS data phenotypically indicating
HSCs |n the placenta Flgure 3 descrlbes the
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(i) FACs sorting. FACS (fluorescence activated cel

sorting) analysis may be used to sort and separate
wolsas/mvoess he pl acenta from other cells types oRCTHB2006/000745

basis of one or nore cell surface markers which are

found on the surface of HSCs and are advantageously

absent on the surface of ot¥er cell types present in

pl acental tissue or vica versa. In a preferred

enbodi nent of the above aspect the i.nvention the
Tabd 2. Muiticates foay %etempm%n\jﬂ%ﬁﬁ@i&k&m&ﬂﬂ@&e%
group consi st i%gofibtal he Pobf GWPng: @bsmiute ppm@er/pippenta
c-kit, Flk-1, KDR Mac-1, CD45, Seal, Hoescht 33342
@xcrusion, endogli0.47PLCP (Robin et al, 12004} 7ReY FACS
allows cells to be separated and isol ated through the

o b’%g@ed anti bodi esy4 7ant i i pyrunogl obpdsgns)420r
ot her g ndi ng proteins or noieties. The sanple m xture

s funnell.ed through a jch isol st ¢ej1s and
G%i%#ﬂégﬁbﬁenl At the bagg%%¥§%§2hFACS, t%g?é are 2

vari ably charged deflectj l.ates and c
GE%I Ql%fgt%}“sﬁ In order to E§H%g£43 FACS, tf%ﬂedﬁ%a?% dual
cells with simlar size and density to thg égsging
GFphgtid &R45 pool nust be 158B&% This id/4eEdHpl i shed
by suspending the cells ina fluid (e g saline)
Thi's suspension of cells is then forced through a
fine, high-pressure nozzle or fluidic diluting system
whi ch distributes the cells into a singlefile line or
flow cell (Kidd and N chol son 2292) . Light is an
integral part of the FACS technique. Light striking
each cell is scattered. By using electronic devices
that nmeasure scattered |ight and fl uorescence,
different types of cells and their sizes can _bhe
i dent Tableed]. Fréaerridsaand eslipated peabesy Ofd'z'ai?%sg | £EUt i ng
har dwebtained |gftghexPgeia e 1B SREFS CaRG PRHCOMIFTI pl i er
t ubesdePMF&)S The |ight scatter sensors measure the
light that is scattered by each cell fromtwo
di ff gr ent g,anpel @kure The| f gravar d ASGASN | givplifetnt ler
sensqr (FALS)iLgathers|light scattered in fehe@ forward
di r egt+on—This type of tered Light gives a clue
as tq acell's sbze. :agﬁg?bngle,;grthogo , or side

l'ight scatterzT%¥5 senso at herTight scaiteried at
90 frlomthe 5?Egrnal i rEO8n of'*Che 1 ght® souf ce.
This |light Reedls cell ¢HaHUl ari®§ refrdt?ivehess,
and the presence of intracellular structures that
reflect light (Darzynkiew cz, et al. 335). Scatter
sensors are useful in distinguishing cells based on
the cells' different structures. Neutrophils, for
Eam| Bumsh shtayastoundBcoitain highephercsitteges(©Ki dd and
Nipﬁ@l%t?ﬁi@al%za}eﬁné&HSdﬁithinBordCfblf)futr ent cell |ineages
of cells at different stages of developnent i.e., pre

10

B cells versus plasma B cel I'S) can b@eghﬁkgggpbaned

based on their forward and side trers (RanjQr.
3} 11+ —
Merrill. and Hillson 13 1) Fina 34 PMFs_det P34+CD3s

f | Porcestaeint Guril®dahs from the fl GdPescent dyes dh0d
ant i bodi es WWasedta o cel|s or fromedit o-fl uorescen®f of

t hplfehia2 Cord@lbect sel ected cebld, the cells &3
passed t hroughceat el ectric fiel g3genedated by 0.27+0.11

op telyc ates. By changiing the directi@ol of
Chd RFBELY ﬁfgﬁ%m ween the phatasi sel ect ed.wet b4

can be I T BRI Bobreet ve col | ccid on ateas. oo

(A,QOpt 0S+S BY—T T OW - Cytofetty- Meuat—of ¢ tat
Laboratory I munol ogy, 5th edn. Ed. Noel R

Rose, Everly Conway deMacario, Janmes D. Folds, H
Cifford Lane, Robert M Nakanura. Washington, D.C :
Anmerican). (ii) MACs anal ysis. The process of magnetic
cell sorting will be famliar to those skilled in the
art. Such a technique nmay either in addition or as an

I T . . o, g, Y e
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notion that HSCs derive from specialized ' henpbgenic

endot hel i a

| cells that are present for at

| east

a

weoeniemdoxsé time during mdgestation and per hapBCatB2006/000745

| at er gest

ati onal

stages and early post-partum

In

extendi ng the anal ysis of these HSC marker transgenic
enbryos to earlier times i Pdevel opment, E6-E7.5, high
G-P expression was found restricted to extraenmbryonic

; .
ePlageetarh  $;95¢ Bladese sites cont ﬁ}%

pl acent a, tHiecen@nporal expr esst-BHt

X);l:ige

pPheentasy Wogi Bivasy from E9,
t he chori orplasdtat-hellial | ant oi s.
t he i nvent grgchaundshilgh | evel

ARTAI |

ptothe;5£iQ@2
jusP3fter the fusiBh of
stages exa
GBR5Sexpressi on

ned,
nd

restricted to the enbryonic/fetal

pl acent al

a3k e

vessel s of the

| abyrinth (the layer of the placenta where
e enbryognic_circulation cones in

t h
FAfe® aesyits oF p Ardiyigpsgiigeentas  2LoBSay

r HSC acti

ype

o

" pr

are 1 ndeed

g.ofﬁe%%%egﬁﬁéﬁbb ED34T

em

gé‘t%ele{m _'ﬂ%atcgﬁa%%gt%%ﬁere@}% in cell extraction

prBE&RERL in the placenta, starting fromE I, and that
they are again exclusively found in the Ly-6A(Sca-

I)GFP + fraction.

Mor eover,

ot her

HSC nar ker s

co-localize with GFP+ cells in the | abyrinth region.
These results inplicate the placenta as a potent

T erg? r(ﬁkh-ﬂ
ese cel

and t hus,

e plac

ent al

HRESHSTE | < |

S¥ashi gh

o P Rl o

PHISI RSt v

CopdBéuidi al ,

ext ensd ve r

ferative p

i%8ntial and

Plassehukllif or

t r ansfB@nt at

2O6A to unrel

Atléd reci pi er

?la%@ﬂa%%ll?ﬁré’@lﬁ@ﬁﬂﬁ' ebéovepddeftarsidragand t hat
S may arise fromt

—endetheHum Yorepver, Tt |
waternalIyfm3}ﬁ%%ﬁqg%h§%g§§g4ﬁgaﬁvg
8

vascul ar

toryo

T

are
It S.

14dREARPQ) et

c stsmeel |

devel opnent

37t he human

enbryo

ctosety paralTels that of the nouse enbryo.
el egant studies (reviewed in (Mrshal

001; .Peaul

e

nopliaiﬁ a

t 199%)

use, prior

Sever al
and Thrasher,

§¢lls e n&l}&%@é& aggealrlllﬁﬁlt@i{ Bgo'ﬁbﬁ Fo XHIB4NExpression.

to

ThBRaP&S 88110l eriffoeth at fiqurid bettveanctdréingib staodayd ppeseduied After

the yol k sac,

the i ntraenbr

oni

h f
s@ragenfakeeveisl geskat F4IS) wEBn it %ﬁ %gﬁ%i%gﬁh%&é fo?"CD34

mul ti |l i neage p
CHPCPROT Il KCEHE

8%: gﬂ:dgﬂﬁg—( gegfs |hi§| t&ng‘t%ﬂaoclglﬁﬁ 3&2)%%}4%{%% I 19 XI’LCI'C&SCd as

cglihb%;éﬁgt@bsré:gﬁ)\ﬂg%[‘ iglicaing tha0@ddzinBagesnnotngegatiedy sefegt human

ays

of gestation (Labastie et al.

1998;

Tavi an

pBdcela GDIUFAR)Is. Tnstsid, frebaing neytlbrel teshabiiclgherdof thske cells.

i ver haenopoi esi s,
found adhering to the ventra

haenopoi etic cell

wal |

of the dorsal

aorta. These cells express surface markers

characteristic of haenopoietic progenitors and it
Rérertmlats t hat these cells col onize the feta

are thus,

system (Tavi an et al.
AL if@?ﬁﬂ,?@l&@i%ﬁg&ha\&iam., Shiguh e Oiietkilen-Elaysd, & €2003).

resenbl es’ a haenopoi e 'S
Monghshagtadak negdr heputendietip qraay Hisxplppaenty]

| mportantly, | east part of the emerging

at

ic stromal

1999). Furth

| ay

ernore,

er with

clusters are

is

l'iver and
the founders of the human adult haenopoietic
t he ventr al

3_0?5413979%44.

haenopoi etic cells within the human enbryo appear to
be derived fromcells in the vascular walls (Qoerlin

et al.,
pot enti al

endot hel i al

AGM and cultured on M5-5 stromm

2002) .

sorting

cells, Qverl

, on the basi
endot hel i al and

| nport ant

To directly anal yze the haenopoietic
of YS and AGM endot hel i al
col | eagues purified by cel
CD31/ CD34 and CD45 expression,
haenopoietic cells fromthese tissues.

i n and
s of

ly,

CD31+/ CD34+ CD45 cells isolated fromthe

cells give rise to

haenopoi eti c progeny including nyeloid, NK and B

oy

g,

" e 1 I
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cells were sorted and tested for uni- and

mul ti-lineage hemat opoietic progenitor activity. Both
woheooxaexssll ar and villi segnments of the pl acenP@r/iB2006/000745

contai ned CFU-G CFUM BFUE, CFU GM and CFU- GEMM

(Figure 8) indicating that indeed the CD34+ fraction

of placenta contains haenoﬁ@ietic progenitors. Al

haenopoi etic progenitors mere found in the CD34+

f t f pl t | t
eh{tg,aﬁ;gg P?ng, R ace?gk%zg]gg %}@ 4_§;evb1$£ c,J gﬁat‘ie g l\?g“i‘ﬁ% 2 (2004).
Hengag&(o%%gho Irgen‘[) Q11 b@ﬁlﬁFl‘é{ﬁ{ahSn (§htd @GmUdRedV coefLbIGdY maogenitors:

| ood ce I i neages were found, as were
re\E0 @ pittrartslinichhrepdtseRoneaMafrow Tranplant €3 q7|§e€a9é)
(CFU-GM and CFU-GEMM), indicating the presence of the
nost i nmat ure haenopoietic cells in the placenta. The

BARSE 1S DeNE0lved £ ., KeésshQEILHEE { WrtdhiiinrC.| sndianthier, J. J.
Vi vd Xenotranspl atation of the putative <§ Pq&? z&_ d
(199f)0 Spatisinenefteopent rettens NIDCHBLSPTFEBp FEl WGl 2
Iacen t |ntravenously
Wfar‘?z%wz%%] ‘}F§| laors’r gg%l?prﬁﬁggﬁ%@l\%% %gl pi ents, human
CD45+ henatop0|et|c cells were observed in the
peri pheral bl ood as early as_ 3 k
Boywst, 1. (300201 Brgeatorpieticrt %{HF%HS@ é;e%t%‘?ﬁég 14480%88opul ati ng
ability of placenta was equivalent (or better) than

that found in cord blood (Figure 98; As the placenta

Bivasssial 8. Wisohdgi.M., and WetcaoBs (1917¢ Stingdation Gy siman
whet her danor

plhisei oRtIP U Bat i A R RRa Rt R ey RrEliol b fhuiTal fLABW
“hgmggog4@n§zyggﬁronDsone PCR net hod was used. As shown
in

Igure 9C, PCR of peripheral blood DNA of female
SCI D- NOD nouse reci pients rece|V|ng human nal e

Cﬁlug,g %frgﬂp gﬂni@%@@ 1)an<§ \é\ggtgg gx%ﬁ eRof ehﬂq}zwrzak

esence of

Et 2900). ?mﬁqdamﬁaﬁsgrm Anmrk effsctpthzt\tempd)ﬂahandtslpetlal generation of
repopul ati HSCs were derived Eunan n2%4'guggental

h@eatpsmetlmat@mcr@%ﬁlstb? BFGEPRAE- IHBUEPALEAE L a
potent source of functional in vivo repopul ati ng HSCs.
(C Cell-surface nmarkers detected on the surface of

CHSESI,i A9l7atfedof ToGaptst, Ro,aDub,wng Gcend DieteHenfLirrovi-g299)-
cell surface markers have o} at
Dok SR b HEIR G 0o rpao g REcaFRgeppChe rois
EKLVLQ& QL3d séC@SJA 9$0341-16W88, CD45, c-kit3 (D)
nrichment of haenopoi etic stemcells isolated froma
post - partun1p|acenta Enri chnment of HSCs
sol t xtra t t -papt -
218058 B 261 5 0 BB oL PR SRRy s
SRH)QB‘ Bo¥Ahih8low PhhéReii defasesi Daleadhngogtersis population of
ra ient centrifugation, flow cytonetric sgégiﬂg based
1@Ig—aunurmulﬂmng§pmétoaﬁ@% ﬁt@é]echﬂsc@?@‘én@/tla?t a
conmbi ned surface antigen expression. These nethods
wll be famliar to those skilled in the art. However,
ddheHave Jhd Naleye. 20wl eUpivéimat ypidcblobd trasspdentaidne hhws when
been found to s eCIflé?|H§ i sol ate HSCs. | nstead,
256 e1 wpomn Bl val8: d8[11 7dur face protein markers, in
conbi nation with the techni qgues nenti oned above, is
commonly used in the enrichnent of HSCs. In this
@osd, 6XC, (1908)s Fomniation dfeheplaemtbendStembeyopifenpabrancs. Ann N
chara te%%;gg In addition to the absence of mature
%61 P 'ﬁ?neage specific markers (Lin ), they
express the two gl ycophosphatidyl inositol-1linked
i mrunogl obul in superfam |y nol ecul es, Sca-1 (Ly6A/ E)
and Thy-1 (at low I evel) (Spangrude et al., 1988) and
al so highly express the c-kit receptor tyrosine kinase
(I kuta and Wi ssman, 1992). Thus, the nurine
c-kit+Thy-1 | OWsca-1 +Lin bone marrow cell popul ation
clearly contalns nDst/aII HSCS Nbst recently, adult

1 1N~ Y Y .
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| ocalization and the size of vessels. For exanple, al
endot helial cells are CD34+ and CD31+, but vW and

WO GhicRe2spr essi ons are restricted to the | ar gePCESBBNG 000745
and BSLB4 to the capillaries. Several nmarkers (CD31,
VW or lectin BSLB4) are present fromthe onset of
bl ood vessel devel opnent. e isolation of HSCs from
t he nouse enbryo for functional studies has relied

mainly on the c-kit,. ca-1 d I o
Crye JcCleittechr s &Wgﬁ%@% Ridn - FOER ML SHffpns. D. G-
a%giﬁll n 1 Ce. @nd3hacenpotetd@npsnn gad etanson of the
-YIS é&%?gégggﬁ%%g%%ﬂ?5@6g? &?dgestatioﬁqhnuse AGM cel | s
pl{cSatacPlezensa 241123-18996) . Al |l mi dgest ati on AGM HSCs
express c-kit at high levels as determ ned by in vivo
repopul ation with c-kit sorted cells. Since CD34 is )
CRYPT essed Qmnisy 125%.0fand- RV itsonh\GHI ciel | (€00)r tChygioallantoic

based on both c-kit and CD34 expression yi fULther o,
memhoeRERBnb OB OF BEPESEHE HIo SRR Y 3 Andd S5 54
9#nterestingly, Mac-1, which is a mature macrophage

i neage marker in the adult (and not expressed on
adult bone marrow HSCs), is expressed on 50% of AGM

c-kit+ HSCs (S Z € l..,..1996).,Thj Pf €SSy

dg By M- K Mi(% %ﬂg‘ﬁ%ﬁ @%ﬁﬁs‘éasc : gw SR M P A Perzal, B
al prkd i uggestiscatinatiot ihies endtkeial i &ll layer in the

‘épﬁ£r¢§%?§§5%?§ﬁ§%§ﬁtﬁ%t m grate and colonize the feta
midgestationAneose dantat emEnity A Gdé-688M ar ound 2% of cell's

are Sea- 1+. Long-termtransplantati on experinents

with Sca-1 sorted cells have shown that HSCs are N
¢ BRI SEF. i Spebioith. ACMaek|Mf Cgahd Dniza8cE- @00andeBodive

, and not only in the Sca-1+ fractjon as ex ect%%

1+ from
herdaibpoibigmesenveieHe firsh dey ol withinitheomaios Arterizl gedighy f the meuse

al_. 002)r. ;0T & ult could be explained by a | ow or
eW%B@tﬁgloéi%%éggﬁgﬁﬁ%f Sca-1 by HSCs as they are
actively being generated in the AGMregion. This
notion_is supported T lts f tr ni ]
o io6oRi g (RERErR BB drighd PRATRof: FhC A The
3 ¥ A cBERBoTBIMERLRIY: BRAlUaREEREe st delie Semature
h%ﬂ§g§g§$%og%U?1@%gne g%ﬁrOMIFBCS express the Ly-6A G-P
applanatgen8uah@asar nP8Faded. on GFP expressi on
(yielding 100-fold enrichnment of HSCs) (Ma et al.
2002). Inportantly, 2% of El I AGM cells express G-P
Ddsietnldvke 1t h@ o5eR -HenBbieRdsis: lptogohittisParid dresggearetic program.
ngpﬁgssign napEs§§?I HSCQKF? the AGM region. Wiile the
(BcaBibl BrRTEI-A3GN the surface of these HSCs may be
limting, the cytoplasm c fluorescence signal produced
by eight copies of the Ly-6A GFP transgene allows for
TSHRat BT Meeosifsidys | Blahildel.eatd Cadndh&s ¢.. GH98).C\édskelagzasion 1n
found specifically in the aortic gnd?theliun1and ] oiesis
the SBEIE HANINECPRSIET BY VESCHIOBEISSISV RO (ASCHBRATYTIR &Y TrpRorests:
e n W expression pattern of Ly-6A G-P
]@%%g%ﬁg%tafgﬁggﬁgg?¢nding that all AGM HSCs are GFP+
| ocalize these first stemcells to the aortic

endot hel i um and/ or assaqci e ol etiC t j :
B g bbt AHoHaBge orryd: LINEL Tt T phurine
JBBRX IS SIShRBn Al 87dvs2 180, c- kit and CD34 in the

aortic endot helium and haenopoi etic clusters.

Furthernore, all AGM HSCs are CD31+, VE-cadherin + and
50% are FIlk-1 + (North etal, 2002). Extensive sorting
experinments for AGM HSCs have al so been perforned with
enbryos in which a lacZ reporter gene was reconbi ned

into the Runxl transcription factor gene. Mce that

are deficient for Runxl have a conplete block in
definitive haenopoiesis, while primtive YS

haenopoi esis is unaffected (Okuda et al., 1996; Wang

et al., 1996). Runxl expression in the EIO 5 AGV

region (as followed by the expression of a |lacZ

e

. g -, - s
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Y chronosone marker positive cells in SC D NOD
transplanted mce (Figure 9C). Moreover, the
woenmmtzmges of HSCs (as defined by CD34+38 pheaoayme)/ 000745
are higher in the human placenta than in cord bl ood
(Table 4). They are as potent as HSCs derivedfromthe
adult bone marrow i n that t49ey give rise to long-term
high level nultil i neage haenopoi etic engraftnent of
i rradi ated adul t CI pi ent | acen
Fulseshi,r éndVpkagmas IH‘I ug‘ﬁ@’?a’c t ﬁgﬁ%pul gll?gbgggdb%aaﬁd ouji, Kl
| cARt datd) hbBRnoDuS am?h/j)mgantm cel
(260%20;@%1%10\815@%%%%63953 dence that along with the AGV
po&ﬁdal.YS;eni(ﬁélSpZZaéé%égl s an additional generating
source of HSCs that sequentially mgrate and col oni ze
the fetal liver and bone marrow (Fig 5). Moreover,
Ga%lg%%g JHRCSVIG@dIa, .., Theseas.edakky, &x Ly, Distarteastiment F., and

henat opdi etic growth factor Pl acent al
Gdnlen sIt di. e(dl%ﬁgd Aicaria] ELS 1Pt SEP el BId B?‘?%‘ﬁ%ﬂc 1ifi8fkes in

function.for .l a fosphankatiopns, 305e10e,
m‘ﬁf%c‘@ﬁ?’eén% %Iﬁggé{g(fesélgétg énefl for banki ng and use
in clinical transpl antations and cell replacenment

Hyoh Rorarr i ariens Vo oniias s Shautp anh Ay ARAA o e feto-
plé iﬁ%ﬁ‘{@{?&ﬁif‘@gﬁuﬂﬁ%awuom g4grouse El |, placental HSC

I'vity appears to be limting. I\IoHSCs were found in
the nmouse placenta at E9 or EIO (Table 1). At EI,

onl ut of fi n ss
1 08 8, 1 LS RO R AL RRLPHEES fEou B
mgﬂ&rcaltﬁ 86k dMhotfkBendlén k@@sfaaef fopltaaie gér&razt@mePf@lMdl Angfl Sci
se nunbers increase thereafter. Thus, the nunbers
Ud AMSCE502al3e nouse pl acenta increase rapidly with
devel opnental tine. Indeed, |arge nunbers of i mmt ure
progenitors have been f ound previously in the nou
1tp) atemtamand. ghedt Ogawexced(2006). anb@omneraaﬂn@hmrgeﬁ h‘éf CD34
fetal Iiver (Alvarez Silva et a e
eXmess NGy SN HARASHERPI e ﬁ%“spb&’ P’g?érl'a?‘%]r%‘?;ﬁfr@ 137
pl acenta contains potent HSCs that can functi onal I y
repopul ate irradi ated reci pients. Qhers have s
Jifhato,the Gautmn RpJ Bivbntaan,sAcrastd é@lemlénﬂp@vr@x Fc(lg%wlﬂtfaaom
factars that hae t
oot B YL BETROLELLS: (A CRLTR Abopment
sbhat rresenchyrral progenitor cells i sol ated fromthe

Auman pl acenta can expand |long-termcul tureinitiating
cells fromcord bI ood (Zhang et al., 2004). Hence, the
haem) QiPag | @%)t ¢ effects of
Pﬂﬁgsse n%ﬂ%g\ei l}ﬂl ng’ ?‘hd %Xp Jaf%&g\po( t ent Picldropt

a%ﬁmgﬂlﬁi InGh &1L G5 OROW- 6 aoet CEDI7] HSCZSSSG?ecent ly,
quantitative data on the nunbers of HSCs present in
the various haenopoietic tissues and circulation in

tion, o= entKM‘nﬁﬂé a¢glatbpoietic
{tir ot Panhe ST At AR S T, pevaBen R e
sGte@Uh Bid ao(ssLBRp Bealatol €7, E7;787002) . Correct | ng for
nunbers of HSCs in tissues due to circulation, the
nouse AGM was found to contain 2.7 HSCs, the YS 1.8,
I%]ﬁhrﬁa illgef S3s@d 7t he qurhhdii galSaeged TOMB, afd Bemudshdt F. (1986).

nmouse pi acenta contains 12 HSCs (four ti f
ProifeatiSCschtaremterizatioth @ndhiol witief difigeenEiation oA @/ toiF %ﬁﬁ?lasts rom

and consi I,n at t e feta contai ns 53 HSCs
Iyymaaterm p C‘?lgae%lEEHP%/m}O Il;jgtL ét7l E{ﬁge pl acenta is a
potent HSC contributor to the col onization of the
fetal liver, along with the AGMand YS. It is as yet
uncertain whether the HSCs in the placenta are
intrinsically or extrinsically generated. If the

pl acenta was found to contain HSCs at ElI O or earlier,
it would inplicate the placenta as the first site of
emer gence of HSCs in the nouse enbryo Previously, to

1 4. a oy o LN~ a4 " ' l 72 A /7R A
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expression of a nunber of trophobl ast-specif c genes,

such as the prolactin hornone placenta | actogen | and
woheocaagpsegeni ¢ factor proliferin (Ma et al., PROBIB20bE000745

et al., 1994). These nol ecul es appear to play an

important role in the neovascul ari zation of the

placenta in the interface égion (Ma et al., 1997).

The present inventors also found expression of these

t i pti f t i t | t ; i s
Kebomomt BoGURNc - SIorEPA ey bES ngp aprabiede > BaFTE -
an(a Q%@ﬁﬁ F#.g?&%‘){] Lp%ﬁtiftﬁ%%e{méﬁméﬂtgleifnﬁto ofddefinitive

oi nsufficiency of GATA due tq a
hadlghiepdibiesttargiy/pgatinetepopNatmed Ietsd S C/RIADAm0IGQS the aorta-

restricted in its expression t.o these,;c . [
coe DB P A TR A 1918 RSP RLaTon PP the' puse
em(éolP%on% i@ De\;le?%ent @Ad Adolhagoa nuch nore w despread

X

ression pattern than previously described (Fig
4B-D). GATA2 was expressed in sonme endothelial cells

linjng theyessels of th a ' , I O, ular
Labathes Vb i GO g "OREy BolarilicriCy il cht, B 33598), NRfee
idé}fﬁ%%? 85 SbRBtobbielie ot tchilpemsigiig in the Humeancéobiyon Blood 92,

plate of the placenta. At the interface of the
3RapBbnt h region with the chorionic plate, GATA2

expression was the highest. Thus, GATA2 nay be

required for the neovascul arization of the |abyrinth .
LEQ%%@@ gell Mlt :D}gdWHka,eWgr]mﬂngmbﬂ{ alt@)%g@nﬁogeﬁ}a gpdchanges m

Additionally, it may al so be .iny, i )
orgbisestire ol G SETRPAEHB A | Feled 5 SISk ¢

endothelial cells in the |abyrinth. Previously, the

expression of Runxl in the placenta was found b%? _
LiRE; ROW.( Gltatslvaeln 1Si, o Hembarg, J. 2007pmlaku . Tsgl, F. Y., Orkin, S.

expressjon_patter. j thin the. C ;
Hoharehet Ro gty e At Do RsR oo g9t 2 plays owo
Al ARSEN dineNrof A EARS theRiodent T heatbpeidtid stemtdedls. J Exp Med
energence of HSCs in the m dgestation enbryo and is
2@x@B7éssed in aortic haenopoietic clusters, endotheli al
cell's and underlying nmesenchymal cells (North et al.
1999). The expression pattern of Runxl lacZ in the
VP, BCERbEIn] 6., [(@berbiasie a0y and Diziirsakpdt (4108).(FigLyGAI§Sca-1) GFP

The present inventors. found hjgh-|evel. nx
Tenpesr RPsEIgnE A HaHEn BPEeR G AR el Stem Cells 20,
Sxég?ylature as well as in some of the endothelia

PLE

S lining the vessels. Lower |evel expressing cells
wer e found underlying sone of the endothelium Thus,
as in the AGM.regiqgn, .Rupxl_.i.s st~.44 kel j
Mol e e herenoerdr Crets PR ngr iy Syl FAgYEIEg Euecl.
7Y %ﬁ& L%Exe,?b.gg?@ﬂs siabt 2210k € 0f A Bhegwlaragpheblasttpscific
in’placenta generation. H gh levels of c-fos have
spnevippession ibesn. Dovdemeenti/d4t HE-Pldacenta (Ml | er et
al ., 1983) and a placental defect in c-fos ' enbryos
been suggested on the basis of |ower placenta weight,
Mhihauob, mo Mese! Bsive Biskeipode Phabribedln Brdj déonon, C., and
(Johnson et al., 1992). The inventors transe{anted 512 ad-
Tirashent ds . 4h999)¢ daeteiras \FHaragivHZ4 0N @' s bive U8 9% &
HSC activity st] r sh¥Rblind . hematopoietic
I&?ﬁ?ﬂ%@k}?s trﬁ%mlgrlteeggear%? 1?1%13)2%%0%%? ﬂpé)\rl}égh¥o%§d tha% nouse P
AdehaN RN Dol anent/de130-e4hi ghl y haenopoi etic tissues,
supporting the growh and/or energence of potent in
vivo repopul ating HSCs. As found by flow cytonetric
and histol ogic analysis, the placenta appears to
possess henpgeni ¢ endot helium Notw thstanding, this
may be taken as another exanple of the recurring thene
of HSC devel opnent within the majorvascul ature of the
enbryo and indicates that the Ly-6A G-P transgene
serves as a useful marker for henbgenic endotheliumin
the enbryo. Thus, the results now add the placenta to

S I e T 1 1N~
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Excl usi on of other cell placental cell types. Various
popul ations of cells in the placenta my be negatively
weoeebwmvexds These include nesenchymal stem cel | BCTBD)6/000745

and cytotrophobl ast cells. Cytotrophoblast cells nay
be elimnated by the nethod of Kliman et al (Klinman et
al ., 1986). Human pl acent al*2nmesenchymal
stenf progenitors cells nay be elimnated through
anti body nedi ated sel ection ed,on cell .surf
Marstrekler@ éx pids SBESHH: thhe e(%ﬁﬁﬁsghﬁﬁ?glﬁgwécéﬁgggﬁgyhmman
al so_be . oL fretgdg gkl 1 s enriched by this
haﬁ%ﬁﬂ%%?“%ﬁ%?g§%§§1§nc?hde anti bodi es directed agai nst
anti gens such as CD73, CD29, CD44, HLA-ABC. One or
nmore of these marker ed | Ve it 1
MO o ST B S RS OeReB9RK HE qiopomonsty
iniPQt%ng@rfe%Gﬁhegr%hl caprgy, ofbese anti bodi es may be used
or negative selection by nagnetic bead, panning or
flow cytonetric methodol ogi es. An additional,
[ & enfichent, st By, LN§hude RARG! BRES, §.01P(2861). Placenta
Bd<$°Fb?{égdgﬁ?h%%%?gdﬂ%%%¥gg?&&dr exanpl e, thisanrL
is 3tk Fo RN HEsetR] stoth BeltseBldadailebT st i ¢ type cel | s.

Positive selection of cells including placental

haenopoi etic stemcells. Because of the shared

henot ype Laly apshagmMrRNaEhics szRMm,CR) | s
]M§ﬁ§“$%¥8b%ﬁ%hg?Q%égﬁg?ﬁgﬁ of the cIinicaIIg rel evant
TAQAKDIUI AL Hagssit BmEnetl, § W tid Xabewhjsopil (327Bnkhe mouse

L e, e oA b b RO Bl 0RO fn 2 and

{EAt MBEYdSo3 n1os-dgs7.t o disrupt their strong
“%%%%@Hg??é% within the endotheliumand to obtain

single cell suspensions, tissue preparations may be
further, subjected to.en 16 p I8N Al Ny GRissh@n, L L.
Mogligots - jn %ﬂ@f‘?a?x' &\g'l’ IE sw 1IE o tin%"s %‘ﬁ%ﬁé’ acént al
(14988 &l -agrigrdrihematoybiefit s@in @fis Wapded Reldlindlade
centrifugation in density gradients to isolate
nononucl ear cells. The final step in the enrichnent
T epgpylat e SReGLIIE F., and Dzierzak, E. (1994).

“@ﬁ?ﬁﬁgggvﬁ%%#%?gﬁdgg?Fgé%Ptrng, panning or plate ,
DrdbIepRBaE fieaneputets stehmidi atibity HSEmaNis¢ prpeyo. Immunity 7,
separated from mature haenopoietic cells by the
2REgAli ve sel ection of |ineage marker (mature

haenopoi etic cell markers such as CD19, CD8, CDM4,

CD15, CDlI'b, CD56)-expressing cells, as these markers p
MuleeryRY, Vieanad. b, d48GslanGoekt.dp ($9%F). BRIEISHE L-flyHeRet: c-1os
| i neage markers be used t lacent Ik sac
N S S e

a%g%hﬁﬁﬂ?@&mﬁﬁﬁﬁ}6H§@8&CtiVity may be obtained in the
4+ CD38 and CD34+ CD38 popul ation. Alternatively,
the side popul ation and nore specifically the tip of
he, st de populat [ 1 H9e56NT 3332 15 994)ed AQR fabrom@ytivity
]i$Sthaaﬁgﬁgﬁéﬁg%&ﬁggééwas%%g%ghIétioﬁ. éﬂhancenent of
iParanl & thiSEogiodwshsproificerpacrgitonal iSguletier ofahe momee

systens offer the_opportunit owt h and expansi on
mécepisCiactaerpl gpie. PﬁV?@P@%ﬂtolfz% mﬁﬁé‘gz& ti ssue increase
HSC activity by 16-fold within 3 days (Medvi nsky et
al ., 1996). Simlar cultures of placenta may be used
Xiehispand. pl. a@ent)a AdSesnplet tlavkaae iinethp, detelanreantal epataway of
i sol ated fromthe AGM .and/ or~pl ; Y sed to
axpulcpmdcemagpoisese TRyt PR R TR S
cocktails of haenopoietic growh factors are al so
useful in such expansion cultures and include, IL-3
(Table 3), 1L-6, Tpo, OSM SCF, G\ CSF, M Pl g, Wi,
BWMP, NG-b (Fig 6) . Exanple 2. Results Expression

of Ly-6A GFP in the highly vascul arized tissues of the
enbryo Previously the inventors have shown that al

HSCs in the AGMregion of the m dgestation nouse

oy - r .
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cells (Fig 2A). Moreover, the transplantation of the

bone marrow fromthese primary recipients into
weoeeowrndexsy adult irradi ated recipients result eBCTmB2006/000745

simlar high-level repopulation at greater than 4

nont hs post-transpl antation (6 positive/6 injected,

range of repopul ation 75- 98‘% . Frequency anal ysi s of

HSCs within the E12 placenta showed 1 HSC per 49,713

cells with approxi I 2 erpl t SPad;
Nt r e ToySior doo aukt: Eerey LR BLRE R, riEradie, M.

nt gl n Al 0 tieefokmatifiabf fnlahdrtit hamhtopoietic

anl e, Do R o
clidters evvaloptiSEs 1 26, @56b25 7. ned wi thin the GFP+fraction

The inventors next performed flow cytonetric anal ysis

to determ ne the nunber and phenotypic characteristics
NQfn, F B RIBraih M hestbfaestatiion Il bieantaRokin, 2., Binder, M,

pl'dcéent’a celI's were stained with antibodjes specific

DiiorzalSDs, dnd(Srediot¥eh i B002) nRerdpREES SR A BEMONETE HAr ker
Nor t h

( t al, 2002 4 | AR, HSGunit
e Rt g o 1o g A pp B y
14. @A e haenopoi etic progenitor marker (Sanchez et
al’., 1996)), CD45 (pan-haenopietic marker (Morrison et
al ., 1997)), Terll19 (erythroid progenitor marker (Kina

t .al, ~2000) IR OB 62 )P BRGRINot@fngddtential of
Oﬁg&gk%‘r ;8%’39{1@1\2/[@%#%& 2 ﬁ/\ :&@ol a et Z(IQ. , )2003 ). GFS?(})
v&8hihSer{doti@1idR) inwes Burhauembityo. Deysiememt /39,0997 dfl5 T he

total viable, nucleated cell population (absolute
nunber per placenta = 1.8 x 104 GFP+ cells). No GFP+
| syves e bienbRe T8t aemalobytede rsteve delthe Eixd tdematol
O%E‘.”l& o) Bl Lhiigse pinblife b

ue to the paternal transm ssion of
30,6t ransgene and confirns the enbryonic origins of

GFP+ cells. In addition, when E12 decidua cells were
transpl anted, no HSC activity was detected (1 nonth
og(gg/é,-qt.!%}ﬁb_@ﬁﬂs&n)y. Higbers §t WV, Sirowkeld, G.hendoDaweimgal iR (1996).
0

erythroid as determned by Teril9 stai.ning (Fi o
ANH) 1 atie apmmfsmblghg@broglqﬁp@ﬁl SRBTPFAbIonS, |10 Ctg‘%?agn ie%kerma, is

cont. as_| . to/40%_a%0 pl acent al

eﬁsém@qlffr %Oréﬁg g%aq?]ﬂ%h%%}%goﬁ%asév@éﬁwb%ﬁ 1 Qg(l) so marks

cells of the trophoblast |ineage (Cross et al.,

2003a). Non-eryt hroi dhaenopoi eti.c I ]s. e g

(Baway Moo Sfanpde [h-a kA4, 1a1§nﬁ%5u§*lg§§-i ({896). Long-term
cells: Fi ca i PEGLd ¥Rkl CDRAEIe /hepatvdrhsinatopoietic

I%Q}Bf%‘iﬁ%gﬁkcﬁ’o%ﬁ I fkgmggrt%&%é- ?;A dG\é: P%ex pressi on. @Hovvev er,

T cdiBBrichbd@ahA478% of the respective CD31+, c-kit+,
CD45+ and CD34+ popul ations are Ly-6A G-P+. Most
interestingly, 75% 66% and 56% of GFP+ cells express

i rhon Cpl H0diF Serknand S abFngraGatione Spacangel i Suppll,
I fce AGM HSCs coexpress c-kit and CD34, the inventors

20e23.ed the overlap in expression of these nmarkers with
GFP in placental cells. As shown in Table 2, over 50%

of GFP+ cells are c-kit+CD34+. Simlarly, over 50% of

SRS S, bs raiig MKE L EaD3N A, conhid, 8.1 Wweizigeals EntGgeelsbfl. G,
G-P+ cells are c-kit+CD4l+ ?frﬁsg c- ki td;chASt Tfh['bs TA3 gene

Fmgckdr Deliast dithdmnbarm it Hi (9P hle TepastedsisuRningt e GATAS 8
opul ation.is L e fe@ haddvbpoiesis.

B B s e R ey

Rhut Geast;smm4.of the placental GFP cells are HSCs. To
determ ne whether the placental HSC activity lies

within the GFP+ fraction of cells, the inventors

sorted GFP+ and GFP cells from E12 transgenic

pl acentas. One and 0. 25 placenta equivalents of cells

were injected into irradiated adult recipients and

were analyzed 1 and/or 4 nonths later for donor cell

engraftnment. As shown in Table 1, all HSC activity was

found in the GFP+ fraction. These cells yielded high

| evel , long-termrepopul ation and contributed to all
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GFP+) . Expression begins at E9 in sonme of the cells

of the |abyrinth and increases thereafter. G-P+ cells
wanecabesef ound [ining the fetal bl ood vessel sPCIIBIe6/000745

chorionic plate and in the unbilical vesse

(arrowheads in Fig 3A and E) Most overlap in the

expression of GFP with CDBA‘IS in the |labyrinth region

(Fig 3F) in the endotheli al ceIIs I|n|ng the fetal

vessels that forma network thr thIS reg H%f%@ﬁ?ehﬁ
Peaﬁbe@r s (1108 ORFPIRPIRHET | SED %%%fﬁea
I ngofd7gw cyt onetric
de%eé?%m onlh}%ﬁ% 2?(2?}’ %?ﬁsﬁ@li J%&l@ﬂoﬂhém 9

1+ cells are éFP+) . These cells
are found in the |arge enbryonic vessels within the

Pegagg%(rg:qom Céﬁ@%&;e[&np% 3 %H&oé??}% %gi ﬂnjaﬁlag\;[re ?{I'étr@ﬁ}’y @)ﬁhgmg in
X BlRETS Q&Hresfs aldd pﬂjta@lanGEFCMrFmges'ﬂza,rmrzrg 14.Thus, t hes e

I mmuno staining and in situ transcription resul ts
t aken together mnth the multicolor flow cytonetric
naI n t Em cells durin
B e U e
erfm@(;ﬂl@ dgmmotmelmwmomémmhﬁemaﬂoomem Stone £cB|(BHSR). thk T.R.
chorionic and | abyrinth regions. Placental enbryonic
K eltss d endesfiotd@ICE-um expr esses haenopoi eti ¢
transcriptionfactors To further explore mhether HSCs
in the placenta may be generated in situ,
RoINAENT, Basiz,6Famhd éﬁud:l\tnmneﬁp (244). dﬂim}grélcg]eqaq’fd é)ﬂoqdhtlr:@éplantatmn
haenop0|et| t r.ans ption factors; GATA2, GATA3 and
Cragiprn Klg ’%'ﬁ'ﬁport ant for HSC/ progenitor
developnent Briefly, enbryos deficient for GATA2 die
at EIQ 5, display severe anem a and | ack FE&? ST§ai1et R
Ramanovl 904}, SWlh‘aritl@ryeL Hode, and ém@w o5 ult §2403). Searching for
def ecti ve HSC.ex ns . . C-like
aligppive sphieey RS PY tl %lnﬁ)o Ant tg&(rﬁg at e i %r?gﬁg%:r%%? Wate MS
SIRGERN SBTAR cdréastes Odsery1dt-bibi esi s | argely
unaffected, but results in defective fetal liver
haenopoiesis as denonstrated by a reduction in
hae | gny- f ti REQIEHmELt: Mssons1B8H) mouse
ST ?‘?dc?:éﬁ%yqr L ROOB; ToohERRGRIbIm: ty, fetal
ntuta\rﬁr.mmama}eaadz afsak8ence of HSCs (Okuda et al .,
1996; Wang et al., 1996). A hapl oid dose of Runxl
di srupts the nornmal pattern of HSC enmergence in the
(g2 al. , and DRidrke Bl Q996 mharanedizﬁrdn of the
S%&%%%qﬁa Ogg?A%'Pg%%pg%d Runxl fgczgenbfyos an
fisdtaicfiadiva e mmepoiciceten kellpinabe A@. adafye qf&t}?mouse embryo.
enbryos gg{ézsa | acZ reporter transgene that
V?u t he endogenous GATA2 gene expression
pattern (Zhou et al., 1998). GATA3 lacZ and Runxl lacZ

S%g\girazeno;,ré ?fm;) i?\/lla,r;,/egtnE grn dégl i(gt%gls Sg%?g?g;ﬁgﬁqgnge og\azlood formation
ugi %ﬁ%%l@o];lgg 1Py gl‘% luﬁgengﬁ;o%r&fpgotgfn @l-{/shr ?\%tule 373, 432-434.

i"on ors In GATA2 | acZ
transgenic placental sections, they found sone

expre on in _trophobl ast nt cells,_ a ord. e .
E‘Fp)((aggqugals ﬁy % arHeéw%%Qd S ,ﬁalrcg? \gglgama%aegef(’ﬁ%g t;IE.{;)urlrﬁlicatton and
161% eﬁz?rLonbo__ft j%‘f}gl% i 9§§c §t%§1' ddBeIce Jfowrdei.n the

|ncrea5|ng|nten5|ty of
stalnlng was observed tomards the fetal side of the

pl acenta, especially on the borders of the labyrinth
region with the chorionic plate. GATA2 is expressed in
some endothelial cells and in the underlying cells
that surround the fetal blood vessels (Fig 4D). Like
GATA2, GATA3 is expressed in the trophobl ast giant
cells, although to higher levels (Fig 4E and F
arrowheads) hi contrast to GATA2, GATA3 expression is
restricted to only these few cells at the
fetal-naternal |nterface ThIS pattern of expressron

Y
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+ IL-3 factor 0 1/165709 1.7 - 2 ng/m 1/49713 5.9 3.5
20 ng/m 1/19885 14.7 8.6 200 ng/m 1/4971 58.6 34.5
woalemodss Hunan pl acentas routinely contai n hi ga&aB2006/000745
per cent ages of phenotypically-defined HSCs than cord
bl ood. Percentage of cells CD34+ CD34+CD38 Pl acenta 1
Cord Bl ood 0.36 0.05 Placedfa nd nd Placenta 2 Cord
Bl ood 0.41 0.03 Placenta 2.39 1.01 0.27 0.11
Pl acenta 3 Cord Bl god 0.13 Q.01 PI ta.- viltij
Tapimi G, Cotlogigh Tpi dcie s JaSEHPar: oo ot ey A5 and

centa

4 d 0 _JAL Flia¢ e R+2h &Batopoibic Ocld2in €helgarly human
Peyiioah (1 DEORNE AfodhiBE AR ZnbHiatofoibll Gelb2 i e B

enfBr@c Bidaal 87, 6ageul ar 6. 45 nd FACS results of 5

i ndi vi dual placentas are presented here. The

percent ages of CD34 and CD34+ 38 cells nmay vary '
TRELVGED mliBseVaF duadtB, @i fd eflep@eEmergesicl of intraembryonic

exttaction procedures. Table 5. CD34+ EI centa% ?glJ/.egé_S%
heamppeletic prasntsbys in deomrerlvgr Bmat eBPPPEY SRR b et 2>

cells were obtained and anal ysed by FACS for CD34 ‘

expression. Thereafter, cells were frozen in liquid
Tdidnl MIEROHECOT, Lionprile] ST.amethPehuts Bc 640 b Thafhugpan embryo, but

storage for several weeks, cells were thawed :
noan#s yeal g, FIRSTASr 11‘55@]&‘)'33?’[5{%@ sT'ER. Cf‘lgsr' \(l:%lr%) glggs mygtipotent

4+.cel | 8 ol abms Iehageyi/s, 48G1eased

heégflg%%pgﬁ%grcglz ﬁ%tgn{p%r?@f-a glltnglﬁggg,%féﬁdi cating t%at freezing

does not negatively affect human pl acenta CD34 cells.

I nstead, freezin ad n_enrq ARES8y. and
Tesolt & Kehbr an bg oya G @i ROCABEY, B, ARSEAY., an
B ahangouayaly Remaibostia dedect inanite lacking the transcription
Oﬁlﬁg,?%ﬁ gn- L?evr e, yF. (2003). Mouse placenta is a major
fabematAhei2eNaorod far214380el opnent 130,
5437-5444.Benito, A L, Diaz, M A, Conzal ez-Vicent,
M, Sevilla, J., and Madero, L. (2004). Hematopoietic
val E%&ﬁitck, t m,n&ﬁ!mnuféson, I{sﬁi? gx.u@mdlmfgt Eg &ingelol-doe
progenitors: review of curren inica S : €
Chimrios M dsgrant Vadrogra dogundies Fgi €. s GRIMES e
. Sepul.veda, werotdd frokEin ke Saudl @pkk nuclei. J
nygﬁ{eginéﬁl,% dg Ec?loljlﬁ_&ﬁfb?g%r%_ e%fﬁ?% and tenpora
Neatdser msRrafl2c- kit - expressing cells in Wacz/ + and
Wacz/ WacZ nouse enbryos. Devel opnent 122, 3023-3033.
Bonnet, D. (2002). Haenmtopoietic stemcells. J Pathol
Vﬁé{g q43§ta 4G BIHGSSS, MarinWadili, NQIShatpe, M H.zand Speck, N. A.
calft, D. (1977). Stimulation by hunman pl acent al tral
(L9906 Disomédn wb dieutbio? eheeropererIcEosOMSIREIQFAgHSH By contra
human narrow.cel | s.. Bl ood P s RB3prdc@iatl AoaddRi U S A 93,
IBFERS ﬁ,yst?w,a“ﬂ/&?o@é?,de%ﬁ{vgélﬁ%}”fa%%}é%u? e no e
awung, R J., and Dzierzak, E (2000).
Hapl oi nsuf fi ci ency of AMLI affects the tenporal and
spatial generation of hematopoietic stemcells in the

0.0 i ' in4R3- PR byerAK.., Pukrop, T.,
it Fid, el agpmpglein g e, BAPUbyer >
Bia€d & Biohd, €V1 end Fruhp&98) (2@Ipoblcbmeasc geegtinigr Bylls derived
hemat opoi eti ¢ and endot hel % %(7ecur sors fromthe
farh Anwen slackta CLRREIEIRAA | 50178 A 95, 1641-1646.

Chen, C. Z., Li, L., Li, M, and Lodish, H F. (2003).

The endoglin(positive) sca- 1(positive) rhodam ne(l ow)
pherovy e, defiang X.aZhwws Sholegenbsud. popa Be rah Mo, N. (2004).

HIARROR oS o8 BT O sG1IR S Befebiine expansion of
(2004). Unbilical cord blood transplantation-how, when

and for whon? Bl ood Rev 18, 167-179. Cross, J . C

(1998). Formation of the placenta and extraenbryonic
menbranes. Ann N Y Acad Sci 557, 23-32.Cross, J . C,
Baczyk, D., Dobric, N., Henberger, M, Hughes, M,
Simmons, D. G, Yamanoto, H., and Kingdom J. C

(2003a). GCenes, devel opnent and evol ution of the

e -~ . ~ A PN A NN ~



10

15

20

Garcia-Porrero, J . A, Manaia, A, Jineno, J., Lasky,

L. L., Deterlen-Lievre, F., and Godin, | . E (1998).
wanviegeonse profil es of endot helial and henbpoi BCTAB2006/000745

| i neages in nmurine intraenbryonic henogenic sites. Dev

Comp I mmunol 22, 303-319. Han, V. K, and Carter, A

M (2001). Cbntrol of gromﬁW and developnent of the

fetoplacental unit. Curr Cpln Phar macol 1, 632-640.
[ kuta, K., .and V%l

) _
lorigeiern GpHMEHNEAERS T @gﬁ Fqrg 08%?18%% &Pg’agecelép@’%e%&ﬁatgg% , 657
66 ot depend on steel factor for their generation. Proc
tl Acad Sci US A 89, 1502-1506. Ito, T., Tajinm,
F., and Ogawa, M (2000). Devel opnental changes of

Zheed ARt B>t Phopg it SE5aNEHRICPANE! | MGG Toai, F. Y.

OrhE Y BRMamAinotodld, dldefedel,&in DL i(E3A8g., RdScug Qﬁ@@)embryomc lethal

I'nfraaortic henDp0|et|c ceIIs ar ved fro
hegmattoofssici delfect apveslsdy eTikgal dﬁ%%&?é @A%%e%é? &b‘%ﬁ?ﬁ?’“‘l 1%yelopment.

Spi egel man, and Papai oannou, V.
E%@%SZ?Q%%Eélo?roplc ef fects of a nul | nutation |n t he
c-fos proto-oncogene. Cell 71, 577-586. Keller, ,
Lacaud, G, and Ro 999
IS o B B n R 2 t%%@% jgrs and
E ]

silzer, J . E., Sermasi,
llr%é%gé%nﬁt% @’gﬁ%ﬁgﬁgaﬁ%{,ﬁ J. F. (1986).

Puri fication, characterlzatlon and in vitro

differentiati on of cyto I ted b
AP el BAAOUR 10) ey 0, Pty b aY AT iBfireced by
regerenc!éo%noﬁs moh@ircﬁﬁc%@fbnd/-‘vanh‘uonibiéthe Jescribhdmeti®rds and system

uyev, S., Ansell, J., and Medvi nsk

ofQhantreteat mventw@\/\@ﬂbmamnt ) élﬂc&m;k%lpd d% F@qqar? vz}glout departing

hae Ql " Atk AL Aie héiﬁ itntién has
fr T%glf’&ﬁ’) SPI i ﬁa%ga%r tnglglgtﬁ%lg ArImecgj(%iri]ephr 0S 1Gl\/L
béLOeRriBad if %nﬁ@ﬂtﬂ@nsaﬂhl fpecxﬁcopreﬁa'tﬁdo ambédinisatsygtiseould be

u:qlnet;;pggc? I@;;’f {h{@\égxtepntlc[))g \p({g lﬁlggnecg 0,{‘% 1 %%dll%ghmléecﬁ %%as%%h @pemﬁc
glsgc Dlents. h&%ﬁ%g@nodyq{l@(ﬁﬂkﬁfon's demntd &éécﬂfﬁedh@li@ésofb@ lc@tfrylng out

sor cells emerging I n the human enbryo.
tl%ZLnV&ﬁ&ﬁl @Bﬁﬁ ard_abwidey p thHese M{ﬂle@)n@@mgbkrgmtrw moéﬁ%llar biology

Mayani 09 t ed

o BIFSBPHOE & ORSHET ST Tar R ReAaiSpar S ofdpy otlovine
ik P Med / 78, 787-791. Ling, K W, Otersbach, K
van Hanburg, J . P., Oziemak, A, Tsai, F. Y., Crkin,
S. H, Ploemacher, R, Hendriks, R W, and Dzierzak,
E. (2004). GATA-2 plays two functionally distinct

rol es during the ontogeny of henmatopoietic stemcells.
J Exp Med 200, 871-882. Ma, X., Robin, C, Otersbach,
K., and Dzierzak, E. (2002). The Ly-6A (Sca-1) GFP
Transgene is Expressed in all Adult Muse

Hemat opoietic StemCells. Stem Cells 20, 514-521. Ma,
G T., Roth, M E, Goskopf, J . C, Tsai, F. Y.
Okin, S. H, Gosveld, F., Engel, J . D., and Linzer,
D. I . (1997). GATA-2 and GATA-3 regul ate

t rophobl ast - speci fic gene expression in vivo.

Devel opnent 124, 907-914. Marshall, C J., Myore, R
L., Thorogood, P., Brickell, P. M, Kinnon, C, and
Thrasher, A J. (1999). Detail ed characterization of

t he human aort a- gonadnmesonephros regi on reveal s

nor phol ogi cal polarity resenbling a hematopoietic
stromal |ayer. Dev Dyn 215, 139-147.Marshall, C J.,
and Thrasher, A J. (2001). The enbryonic origins of
human haemat opoi esis. Br J Haematol 112, 838-850.

Medvi nsky, A. and Dzierzak, E. (1996) Definitive

henmat opoi esis is autononously initiated by the AGMV
region. Cell 86, 897-906. Mkkola, H K A, Gekas, C
, Di eterlen Llevre F., and Ckkln S H. (2004)

-~ . - T o . - .



10

15

20

25

30

OCsawa, M, Hanada, K., Hamada, H., and Nakauchi, H
(1996). Long-term | ynphohemat opoi etic reconstitution
wopowm/9028gl e CD34-1 ow negati ve hemat opoi eti ¢ sSPEmIB®NG/000745
Sci ence 273, 242-245. Panphilon, D. (2004). Stemcell
harvesting and rranl puI ation,_ Vox Sang 87 Suppl |,
20- 25. Pandol fi, Rot‘i’? Karis, A,
Leonard, M W, DZI er zak E., Grosvel d, F. G, Engel,
J. D., and Lindenbaum KIIMQS1995). Tar get ed
di sruption of the GATA3 fé%‘re—causes severe
abnormalities in the nervous systemand in fetal |iver
1. haepBtRRALESHRINIAR L ;ﬁlglﬁﬁtloﬂ bf 1ﬂmaﬂ&a@m§gbnetlc Bterr( ¢ SCs)
Hermat opoi etic stem ce emer gence enbry
detidho prediedaFOARIAEE oqxélﬁfltlli*%\;g%ﬁﬁt crlls 5o ok 8 ta °f§,a human
369-378.; . Pet , D. A (2004). Unbilical cord bl ood
dI1Vl ualgo rgalhﬁﬁgt roke injury: bringing in fresh bl ood
to address an ol d probl em J CI in Invest 114, 312-314.

Robin, C, Oters e :

2. Hémnesissh MePEling o Wi JRb RGP %fn?@aa&%%) N
h&a&cé’ﬂ&H oﬂgﬁféeé @l pResRt @P@bﬂﬁﬂgCthSt@ImsQ&Eﬂg é.FHlSC) celEdurface
J'R eI er. Landes Bi osci ence. Rocha, V., Sanz, G,
ameari@ruckman, E. (2004). Unbilical cord bl ood
transplantation. Cui T Opin Hematol 11, 375-385.

Romanov, Y. A, Svintsitskaya, V. A, and Sm rnov, V.

3NA (RORR) acc&ﬁﬂfgcﬂal dgnf Olor alaﬁrarmwhemm thoweld egrf@fe marker is any
post natal human nesenchynal stemfgle1 can €4 CD34 and
VBGe oF kre ef thes¢ llnoth‘? GBI CBBFIREHP &Wlﬁﬁ% & z'”f

sant, J., and Cross, J. C. (2001).
qug%g%? dIﬁ%ﬁvel opnent | essons from nouse nutants. Nat
Rev Genet 2, 538 548. Sanchez, M J., Holnes, A,
M| es, , and Dzierza E. .(1996). .Character 0
4ofAtrmf=éhqq Seprit TG S %%ﬁbﬁ&%ﬁ% SRR Bl omprises
g @é@\@ﬁg@v&lgﬁgt&f the nouse enbryo. Immunity 5,
hi

vdasani, R A, Mayer, E. L., and OKkin,
S H (1995). Absence of bI ood fornati on in mce

k h | | .
oatishaf o 55appi S AR Gy THRRESLSIL R i Fhpcenta of

a%ﬂﬁi $RIMABual bost-gartuf1 988) . Purification and
characterization of nouse henmatopoietic stemcells.

Sci ence 241, 58-62.Tavian, M, Coul onbel, L., Luton,
(p_%gggflgltl }eg\gh%fémoioieu@' s%rﬁglﬂ%g?#@sé a@corgmg & Q%rﬁeﬁb&h{ch have

ssoci ate emat opoi etic cells
|np6t91ﬁ redfil1he gl repdpyaionBletuity. 87, 67-72. Tavi an,
M, Hallais, M F., and B, P. a. (1999). Energence of
|ntraenbryon|c henatop0|et|c precursors in the

' u f eéusl C)9%c8Bag to claim 6
7p ﬁ gép\ﬁ?ﬂo% @Ewﬁﬁ@ h)é&ng%&éfﬁé @f%l’ﬁ? Is @gfr»] dngeaul i g Bo claim
( 2%1’]0}1 halhe imureaplotemtbmy}:bl,-hmmge ro;gkl riapog)uyi@pk agHELy than a similar

gener at es I id stem cel
rmpw’ln]a@t @nIfI %%qﬁ g?mcor@e?1l MgTe, sourc%@?)ﬁtl-;%és n%elected from the
”egﬁ)%g cGhsﬂt[%LUT‘ $otd bod48iredRBrow a@d perfphetdl bloke) | er,

0 ,

Wei ss, M, Chen, J., Rosenbl att, M,
F. W, and Okin, S H. (1994) An early

%”?Aan%ﬁ#%'ﬁoté S el gL Mogping omy o taim 5

daRd i WEdeinkhe Iﬂumb‘éﬁﬁf mCsW?BBm that, pdfaitdtion bAs been increased by

ox
_U

Goedknegt, E., Engel, . D., Coesmans, Ri tt[eman, _

tmaunettasfvtémdoeﬂppom%wnoéltlz@@bﬁwne@r fpore %f?wg?ac EAFA e group
yo! ey 0 i MP,

‘WS]Fﬁ f\al\tﬁa gfl{bﬁﬁg eI Sjln uﬁ“ ur §g(ﬁ:: [ G%QS@RC%IP Vﬁgts B

Q, Stacy, T., B| nder, M, I\/arl n-Padilla, M, Sharpe,
A. H, and Speck, N A. (1996). Di sruption of the

Cbf a2 gene causes necrosis and henorrhaging in the
central nervous system and bl ocks definitive

hemat opoi esis. Proc Natl Acad Sci U S A 93, 3444 3449.
Wlf, G G, Viereck, V., Henmerleln B., Haase, D.,

-~ —



10

15

20

25

- NE&py or (tr»ﬂ@eg%) themc i
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