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BONE MARROW STROVAL CELLS FOR | MMUNOPROTECTI ON OF
TRANSPLANTED NEURAL STEM CELLS BACKGROUND COF THE

wo DMERTA3GN Mammal | an neur ol ogi cal damage havi nBCEES1006000839

genesi s trauma, tunor formation or a genetic or other
conmponent, is very difficult to treat and/or reverse.
One treatnent for neurol ogical damage to the centra
ner voBONGMARROW STROMAL UE [LSHURIMPMUNOPROYECTERY O8f

cells. Neurotr { u to explore

t he developnen?ﬂ£€*§§ﬁ$¥#$§?Hgﬁﬁgfgg%¥é$§¥#§n of the
central nervous system (McKay, 1997, SC|enced276:66-
71). Also, neuro tion has been used t

effect the repa|§A§%%ﬁ¥€ﬁ@§(U%EHEH@¥F§T§?Non of

di seased an@maaNagesiral6giva 'd§m§geﬂ}i%§§ ad g&lkélw&mal%%
g%ture 362:414- 415; d son, , .Nature

rnghign Q@@g&ne@b%rr%léqr c%lpp%ﬂent 1syggghfﬁ|qplt torfggat an:]i/or megrse. One

IRdinleadibr Adddlogibd A8 a@t to Me centilagf %gWOLN sy&eod lis nellrot%gﬁen datlon
3%7 1549- 1555; Kordower et al 995, "N. En

9 variergofiophls: Neswpteansplpntafion, hat b usEa PrplarESherdvEpment,
Eﬂ&ﬁ@i %ﬁgﬂeﬁhoﬁl}f the ée%%l'n FJO‘E%%Q SP MQCF( 2?)99750131?9 276:66-
oS

ensft ei n, . Neuro rher e
3% %ISN@evregwglantasomhﬁ@ bea0B7d toiehiagf the repdir and1BOSiondl.

VMg e TRk PR o 1 e Bz
Ma 1 (Pleon/BR07, Batrellvied. B: 1B329133$<Speremaaqal €992, Mamges Méd.
Q§ﬁ94lp?§4'8515pé§d é@“a 19F9>§rllf E?%f?olﬁlecg ﬁ@g&ggﬁ%% Qwver Sﬁ a[l

treat ed by neurotranspl a
dBfaiM Edglf F.oMeds33n1 1A 8Wdé4k, Indfet eaklqrl DS Bsainfl | HUNBH Lopez-

ISR TR TP asE Rt 29T RO, BRenSTRf, 1995, By Nl 33:106;

JRitrel &49; ]]S@S,'SI\Iedfmueg)wrlOZaIt-l(BW Karg995al., 1893, Enﬁburosh 1M5Q03-

: 1996 119: 41-5
33 SR £t 099 e 58 Nergosriobt:Sh s Sodeer abgsyT.
Natunabeo 35 B9 ad 32)h dor SoIpIQh sérlke opmﬁa%rﬁaﬁer@%ﬂbp&rﬁﬂhson s
venent bohh in clinical

%nglsﬁ ga@%?rhﬁg%?@ eSO R gtatlgbgﬁ&@pncgphaélp rgglls_pglygigled Kjom 6

EngbveekJold b&ﬂtusé’s%?hﬂ{%ilfeﬁéés&spéﬂca%@ ﬁt19§i N E%BP? M.
Eﬁg 327: 1549- 1555; Kor dower ., 1995, N.

1341315458 icec Sl 1992 Engled. Nk 7. 16404 35; Kopbmrer ot .
Bogy, N. £d9: A Mea0d32: qu\r@i Dekdi 8t A7 96635 B 1f§bilaﬁdd“LQ?ez-

fetal tissue for therapeltic used has presente
L@{'ﬁng £ -, A Eransie Brocha®:977e389). (P@@Eﬂ@@@ﬁﬁ thatl @@, of Eberpatients

3 5 103 ]s_lglzig'rg%@%ngﬁ %Iﬂﬁ{t b 11? hm%ai'g}g}ﬁ{torh%%@ 13#113%},11:[}1@513 of
demseniner{Spgicer Gmelurk?ﬁ%, N;lfmg] Wé\dedaé%"awa - IS8 Atteres el., 1992, N.

S 4 e L9e2s ARTAE ot o
Pefssetal.j 996, Brain 119:41-50). However, the process of obtaining fetal tissue for
therapeutic uses has presented major logistic and ethical barriers (Rosenstein, 1995, Exp.
Neurol. 33:106; Turner et al., 1993, Neurosurg. 33:1031-1037). Also, only about 5% to
10% of dopaminergic neurons survive, because of adverse immune reaction to the same
(Lopez-Lozano et al., 1997, Transp. Proc. 29:977-980) and because the fetal tissue is
primarily dependent on lipid instead of glycolytic metabolism (Rosenstein, 1995, Exp.

Neurol. 33:106). For these reasons, attempts have been made to develop alternative cells
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primarily dependent on lipid instead of glycolytic

nmet abol i sm (Rosenstein, 1995, Exp. Neurol. 33:106).
wo-o0060NB33e reasons, attenpts have been nmade t oPCEUE1009000839

alternative cellssuch as fibroblasts (Kang et a

sﬂn%%@ fibrbblabe l('f(ﬂ%tét al, 193 aoﬁelﬁgéleﬁ- n3: 5@@.1—@11 1?%@%#6@_&65

dersson et .. 1993, Int .
(&udewgn §68) 1993t SPevo Newioggiy - 5(5§a51§6)e pryl @f“’h PGHS (ydore et
|\'axt99 %}9 Med: 311i#r@z%?&&%@ﬁmtm&anspl ant at i on.
leved that in order to treat di seases,
di sor der st ischeliexsd dhat inoergerge treai diseases, disprdgisy grgaditions of the
?ﬁﬁsﬂ Eéﬂo%%ﬁ{ﬂerﬂ‘ssu&%s fglxéilmlgﬁ l}?ﬁlﬁl'tﬂrlll Y PfiPtra aa'fﬁntmgton S
ton' s di se ei'mer’'s di Sease,
dFsaasle; Alglimer’ ddmas ®arkinson’s éxsmt, apd ppdnal pprdrigjuryohy
tr S Pn l ant B(I)rocre]: gl%ﬂ rbe%ﬁidﬁveﬁﬂ%' Qlﬁe Sﬁ%h{d%x ansion in
39 S cap a ik rapi expanél ninec tuPe,
culnmurimlnmgobgﬂchlw inerg rcapabbmfa‘(bigeteraf suhowag apdintagsation in/the host
ntegratio e, ho t .br al
A g ppaBieut e AR B o PRy S B Rp AT AR s
gexR Bjdadend) e%BSNéBI@EFGQELHHdIS 1(919(31, 19% Namred2d. A118248-1835).
d son,, 1997 Donor cells
Daogt qeﬂgmﬂg@éﬁgﬁ crifgrip 5”&‘%"“?%‘8{“?-‘4:%??‘%% y avail abl e.

Durl ng deE@ﬂlWHlbplﬁéntbhﬂle@erﬂial AdrvaIs sysis (‘NS §Multipotent
CNS" (tlfe pot ent %iecurs&r 53 Iso known as
prf‘éuﬁsaq ceLlﬁ alsp kapys ag gl stemyse Gl\?sas 1%011 P4 SIS 118501 o

tlah @iy QINidiMg Blogbilion BelRIRG 8VUntRlly @Efekeﬁtl&tb atto théesl %Ed tat
differenti a%e Into the cell types that conp

captpse thsy agiul brady. eteR éF‘I‘%(fr()fﬂr%lPﬁr GeweD hﬁYf‘s@%?élgal?yh%f% defined as

hgl/lﬂ ﬁie%ﬁhi!t)ytok%@@-?en@ﬁ/f(i defdrAsdidin Geﬂs?‘ 8 kablhfdrétb’ an@to
-renew (i.e., formnore stem cel

dp”ffmnnra@rlmoenulfaﬂq diffgreat pheaptypie lingages- ip éherﬁaﬁet @fmeeral stem cells,
il dife6le eﬁ&fgﬂ@hﬂ&? 1hélﬂcfearﬁbﬁt%ns a@tr&c%s Gb&ligd ﬁerﬂ%&?ﬁk S

stem ce rent phendtypi ¢ |i neages inc
neurons, HNSEs boyptbesn isolated ﬁp@@d@ﬁdm@@wffé@n SIS, inglyding mice,

r?t? € s &%8 hah&d We 5%/%?2‘7%“91}0 @Pg@lﬁb O 9%@1%99? QP4uET

m c e unmans 1275
CM&ME 619 199@1\904/131@@9%2% 4&1@41616-)7111@11 C@S nfmé @te@t cell$,. hke

thely rlog?nl}/sinﬁ sﬁ évrﬂr Rr%g taugedlig & rﬂ%éen%&%ﬂn%ﬁ%%ﬁf%bgé

gRowith fage or ep'mérmahgmgﬂ( faytpt olad lba}lceﬁbrctbéasmbwgrfawm) and serum-
v Gtr Feefy BRpT rudetryr wBCShuflbletl Gt nownas

‘BRdbipitredT has BedhUusbp@nad 0t iotah veealtsenf eallyhaggioablitgastes of

oPrutt Ot &)1 i FBE DB B b ekP g Ppa e ol o e

El%'éltl(s)'3 thedavsceliSadd Aaentee ato neuks) @strd\@ies BiicddlipoReasirocytes.
42:7161- 66 Upon renpval of the m togen se%%t he stem

cel I's canThg mpmpmalian iEgyaine sysem, g]&ysoangentrglg{) protsting, g
&&wa&&i%%%&ﬁﬁs agellR aHB PRERLAB tirkBT RSy tRY Blo®Evd] Y Sanid

central role in protecting individuals fromlnfectlous

ingwine 8ystantcanhERduAt wrf@swawﬁmffegias syahras thaggiesrian of ek tissgand
organ transplants from unrelated donors. The immune system does not distinguish

beneficial intruders, such as a transplanted tissue, from those that are harmful, and thus

the immune system rejects transplanted tissues or organs. Rejection of transplanted
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I mmune system can produce undesirable effects such as
the rejection of cell, tissue and organ transplants

wo c@aiougsrel at ed donors. The i mune syst em doesPEDUS2006/000839

di stingui sh beneficial intruders, such as a
dr 1?30%] BaBfnlelR&H 8y afldrOdRil e %@llstﬂﬂt%%nt% the DAL Hh re@fiflize

e i mune systemrejects transplanted tissues or
(Emgﬁﬂ@amﬂﬁ?%@Pﬁéﬁmggmﬁransplantedorgans is generally

medi at ed By, ﬁfl\ﬂsﬁfaﬁt@ﬁ(;d é’f%el-[s Gk altl &g%tbef\z\'féeﬁ P&eﬁ@ﬁl&

whi ch recogni ze donor al | 'oant 1 géns xenoant
disparate indis sluala inyerigiy wsultsdn the, rlsk pEgra® sejectinnl szghmll cells

BRI E0a RS A Lh I ey D e B Bl Rl

s in the ri'sk | tion aH
Ryethers mery ekt pgscanibeinducsfl ta txpresaMFIC tiastlbmo}wpaes Volhelni ty

SRy SR NG UL B e
detiwed fgomp osed PmsmoqornﬂphtalMBMgensgucb ks M&hrom@d@iné argigahs

i ules lud hose. der fro

DB UM RSl IRB8 1B bR B s

csfrbbihghm@Dn andgDi8 mlmblde;esf(ledsmhlerg &ai.pi %BtﬁnnuRRh\e GintrRoI0f
rimaril cells

t by T 0
B3’ £B% Bl BurP apelingting citentpts tha gaiic D
réﬂpbhlse tR@Noanti gl 'Within #Hese3s3Blasséy, beHigtias ko Ibn?oﬂ&'llk S

exacer bate the cytoly

t ok t.ha
Pl S GHlA TGO el BT RS S By procuce

’HQ"EE% iWREEh PERRP HI-8 bk PIFN - 'Pfare‘iﬁinllélbdﬁv&k/&pin%ﬁgﬁﬁft reJect1on
antlgen stinul ation that are characterized

(Mpssranaesal, 1889, dnpa e, Inenynob &k 148). THRI agHs, MLIU@dUIGtH% and
BN, Aaﬁl&o% (r%satpﬁ"hﬂ%rsl%ch%?s tﬁ%g%b]%dl dA@w%At@g Laf 1{989 Exp.

rej ection smann
Medi 450:208h2Indedd, muclwgfiarhhas boriexpended & diviatt UnidediBplecn

0 1 G UR BB MRD e 0 BASTH fen

(aia@rafeejwcm(p gmﬁe\ctrstusrhcﬁt dseatse)mn@lefplcal@bﬂmdréh withesponses
Th Undesi r ble al

Rl S R R e RO B o8 B 4.
Lgrfamrnamsr, these drogd gedembﬁm)l tcabeemhmainea Ifdryhd‘lla’e oF 8@ pwlidnband

nosuppr.essivie drugs. su edni sone,
déeg:g?aﬁ‘? %H‘luﬁ © °£rﬁ‘a“g8§98? gf)%&‘?cﬁe‘n%g&%gwliaﬂﬁegt ely, these
1ﬂfrm965ug§rﬁﬁlicaﬂ | Ay mieteisktteOappoatiaihtih Qarﬁgﬂmfn?ﬁ uppR@sion fs@ Rlluce

titude o

and they have a nger ous
SB?%%dp el FRRIPH Y 3@@5 éﬂ?‘gﬂoa@@e?mwag ﬁ\@ﬁ?@@gsnsn
1ﬁMﬁM§ skeei heet. appr oach than pan |nnunosuppre55|on i's
to i nduce speC|f|c or. | ocalized suppression to donor

cel | al | ofipthegjeyrd that g g NWR@OYSSIAIR i MguGeimeolegist em
tb18aAG o ail&anhéen@ Sat Qe atlm%aﬁs?%ﬁﬁtlé‘x{ &f dldPERYEnYENS. 1 O

i nduce i munol Ogl c tol erance [ oanti gens t hat

Undertuerataly eany pihe ppserchasitens hae verkesgueeibingodeneanimell magdels

have not been successful when applied to nonhuman primates or humans. Similarly, the

use of nuclear transfer to create clones of embryonic stem cells genetically identical to the
recipient has been problematic for higher species, although limited success was recently

reported for humans (Hwang et al., 2004, Science 303:1669). It is not clear how this
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Unfortunately, many of the approaches that have worked
well in rodent ani nal nodels have not been successf ul

wob@a/0aBpd | ed to nonhuman primates or hunmans. PCT/US2006/000839

Simlarly, the use of nucl ear transfer to create

EHABREy Bhu P LM fo SRR oy HB0E01 R Lol 18 Wrlo the
sipe ciqeised ﬁt tnlampgllatldm andtegphnsiog evesld ohzmstertmlambfujness
ted

on L 660) St CaFURRS ehMR % Bl 4 bowldiRite P Mekenicime
ﬁcBSIbir}]'&iﬂe t(ﬁthel::ﬂ gnmemrd stegge ﬂgdﬁ;ﬁafreﬁtypasarﬂfmmtmmegﬂbﬂos; pradties.

ther t | o ulre r manli
B Sl it AP s : ot R 1T VAL Rl Bitegns opd they
W hiepakieP i bestedsion@f MHC tlad II mulecidey sae CII0(B7-1)/86(B7-2)

PR REY B lples AR o A Qi 5 Tk o oL eraraned

Rake BVED by RIthEnoSéBPRIER bllogehdiErebipRatrafXitet Hif edt@WintoaNEpdital
of MAC class | antigens and they are negative for
!é%k‘br%‘%?f%e“éf”amlk&’g e44Q lapk offoptirauitaey mpjgeules and the expression

9@%@1& By rﬂe)sée%%éiﬂ m%a A&ﬁﬁaﬂemﬁ c@HéJéx}?rd@{hS T RSeptdrafRed fefdbring

et al.] hese cells engrafted
ihﬁmtsn@eptm}@?o a«ppptpmrbme étﬁ@ecfﬂé pesa Witk Bicse prapsriigsa shared
bPStRer V@Hﬁy?%dnw £G4 eéh M&E ) &Jﬂ@ﬂt%ﬂkﬁéwﬁ/ﬁ thnsgRHM bl R
was attributed to |ack costinul atory nol ecul es and
ethiryenip stesselbdenfeditiggies @ry fiepuendy egigoted|bly the jeeigient’s immune
GREh Bl o 6812080 RRIIRS . E&EKFﬁ‘ﬁlaﬁ%Fﬁp‘zgéo ELflbied 1:11).

eri ng “hem suscepti bl'e 16 apopt osi $ stem
Neirhl stammesdls detfresdHfieom tokisgeewmpl@m Jresgligidle @Nals eﬁer;C class L or

8£s'§‘i‘f an%nprf g%%greﬁgfép Cl%b n}gﬁ&n{nﬁmﬁ" lﬁ%ggﬂ fﬁgé@%gl\i\g’]a €

45t TANs ar and "enbryoni c s errve
nsuslswegcad eftérimgleatatiby integllogeredt rbgipitite unlessiipim@ndsuppressive

ST Hep MR 5B S e 1995 Rt & fapBprence

Nelrbsi.desyy, EWOif)d el e Nar@xiphess: 7176)N Rujecniog nag bb indtiated

| ev of | ass | r.class Il anti ens ren et
sfe RIS rplethles Risp ot <11 2emby hon e PRl Sy mmetory
@ftcl&knhb‘é 6@ tHeFN €hrRiy @dcla&anl%lt all,'Zp0 B 01 WéuirSinuRbD1 12:3 5)

a ogenelc reci nts unl es mmuno I essi ve

are used A@%ﬁgﬁ In,Qrgan tjag, tﬁ@aﬂ%@*& Bgﬁ@ae%n@gémgm of the

&ln@ﬁ&%&{ wathout ink@8ihg a BF SctNAURaSEE resﬁcﬂms@éelleramctﬁﬂ' e
Neur oscl ence 70: 775) Lt‘l!ﬁ:ectl on nmay

teﬁlpteptatwél&’e Brep&yingthe lmuaeccﬂl@gtea?eeof rP@@lameagélast&theé Hreign

IRRMaNS lcam}t %orﬁ&ﬁ@%%@nt%@st 'ré]édt@fﬁ@b&{sh’s aispdifies of
the IFN'famTy (MlLaren et al . Neur oi nmunol

mr@st)ppr%smﬁgwtsg@%h asichiclewgERe, meﬁwgwém ﬁtatqlflfranfi FKppPpare
el mPﬁ‘c%Qta g : a?sft bORGH inRferddf 24BN basRl AT Wit tdtion is

I nduci ng rejection | mune response gener ated
ttypp[eﬁ,@mﬁrg]eptxgmusuau\mrebldmp Howeveyi ngajohgroblem in using nonspecific

% ?Wé‘%ﬁtsqgﬁhﬁﬂﬁ?f ﬁﬁéti%h ‘B%u@%klﬁ%&l B8 of the immunc

tee!gomﬂ, tharebwgsqatim fessasingn ;aqownt's sis¢eptibitinso mfcces)s |amé other
(ig %Q%%g%léglglg ggnc(ezly Cﬁu?t%@r?nrolrer,] ‘Eaiespﬁe %htc] %er o) 1r6r11tm%hossutp}§rregsln%sagents

graft rejection still remains a major source of morbidity and mortality in human organ

transplantation. Most human transplants fail within 10 years without permanent graft
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used. These agents nust be adm nistered on a daily
basis and if adm nistration is stopped, graft

WO 2goeotd3en usual |y results. However, a najor prPODIUSION/000839

usi ng nonspecific i munosuppressive agents is that
1a&ptarich! n@hﬂy%‘%bc‘/f P RAR ﬁm@ Qurdvk 538 RSehF29% om@néyrnmgb@ams
response, thereb ?reat I ncreasi'ng a recipient'
sugEeH years {QRe12 < al 8 bilianeet 4ld2Dt her di seases,
i ncl udi ng [GaR&RItly %Uﬁetv@@{hgpa{ Fce@ﬁﬂ%a‘h?pl&rﬁﬁwﬂ%ﬁléﬁtmdent on the
|nnunosuppre33|ve agent s, rejection
prevmtlmsaml/ m?ctwﬂ@mfra@emw&ntﬁd)mmetrgspm bpritret haisf toy tiansplant

r I S
@H&]@Q m fu O&{Iégtg ts i) eﬁ%ﬁ thoMejécuBH Uf‘&bn‘oF AR50 A1db
givaﬁtaaocsaﬁot aneesstoh tryHSEIa%mcﬁn lh earcthotltaslgpinate tos reslugevdny e

O% ki d
lfln(gaa}eq%d ?1(11&)19? 1%speqtn II)y {he ?%%){ttls%ngganﬁp %_?efs gf’él}/{lssp? 1]('nown as graft-
wusus-<angtidiseinel Tevs dmetmalong-fslmé $arfoudthdds ensipp@i mtoﬂmnmse

i S depende on the prevention reduct i

IRV P RS SRR Bye e P Ponsb G dpfRpfes
arelchir gih € betiayen ganetivalle ifspaite inddedual. (The presdnt invemtion meets this
rejection of donor tissue. Al so advantageous for a
E¥¢cessful transplantation is a nethod to elininate or
reduce an unwant ed i mune response by the donor tissue

agai nst a recipient sue wn_as aftversus- host

di sease. Thus, %ﬂﬁgFé Piwggﬁﬁgggﬁplﬁ HON nethods to
SUppress Qqhe ﬁiv@@c[dﬁ' iBEud¥s BMBRsitRAs AHMARhRH fd)lfffﬂrlﬁ}ﬁantatlon of
response associated with transpl antation of ce

neuEd pem celn@NSrsy ahe ipwniieepsqyiapladss campysitinng gag @@@ods for

t'ré'éﬁlé%h gé{ﬁh‘@recémﬁg Hﬁ:%%l%ﬂianbrm‘mgcson neets this need.
HE | NVENTI ON The invention includes
conposi t i dhe inyarfiordndestes amethod phtiensing atrapspiant spipipat mderein
T
AR (00 e (S0 3 A0 LBl B
neamxsmfm@fecztpmvﬁphmsmn dlvaggigeNBGaid effgetor mﬂent i on

| ncl udes ‘?llﬁ 1& tﬁ@c}é obries aﬁﬁnﬂﬁ?&@n{g&g ﬁ?r%%%ié%‘t !

wher ei n sa| tr I's a neura

tiecipiesty bone marrcmastwrrraé celks |(BMISCa)nn |anmnnent re&sqwa $eredfice an

1§1r{uﬁqgré)s¥3%ncse t efgescg)a é:?l‘?t %igst g Pﬁc%gl i eglﬁt,cg Fi}lls 8&6\ ctor cef]s w%ere[)y in

thel risphtaecipignt saidaefiettansls ave arrediicpd @mhynelresponserigtiow said

%hronal cells (BMSCs) in an anount effective to reduce
Meine response of effector cells against an

al | oant i g@marfothes adpdctetht efféciur cel® drsT cuiyer eby in the

reduced | HbAEPLSREHE et Shp dou PSR e ieps fom
#Rephel aspect, the effector cells are T cells.

In yet a further aspect, the T cells are from a recipient and the alloantigen
is from a donor.

In another aspect, the T cells are present in the transplant.

In a further aspect, BMSCs are expanded in culture prior to administering

the BMSCs to a transplant recipient.
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In a further aspect, the T cells are froma donor and
the alloantigen is froma recipient. In yet a further

w@gpente37d¢ he T cells are froma recipi ent and PEEUS2006/000839

alloantigen is froma donor. In another aspect, the T
cel | s ar e Ipsresspdct, ithe dffeetof EAB e R BEHlIs taPhfvelodéd 28Vated prior to

ect in culture prior to

iredion Wﬁ%ﬁe & er&l'&th%\wgm@ﬁ?spp@i@ubﬁhe FRactivation of
10 F caliPfedth thetdagoref f ector cells are T cells that have
been activated prior to_adm nistration of BMSCs, and

further wHEYRRROhEEsRerhBYSGs@sgrsiaistesdin e transplant recipient

t’()@l%ﬁttrbj\ééﬁdn%t}féftrahﬂﬁan-{wﬁ]er &igibm the donor. In yet
anot her aspect are adm nistered to the

transpl anfn g @@ﬁhﬁﬁ @mCt,tWWféﬁﬁ derijed Eromonhupfant he
transpl ang, Q%Iﬂ{/eg gspE@CCBMS@ bre dleHve% ffc}ﬂ{ L Fﬁ)[lsea(ﬁf%%gtt

BMSCs are der roma human. | n another aspect
BVBCs ar elmjeat pyadleer fapnsat, NSEp arsaledveddfronat hurhm. y et

anot her aﬁpfﬁﬁ'mexhg&:t ah %mqlﬁﬁds}ﬁgp essirvgn%%t psuag%gmstered f the

further aspect, an r’munosu
tepdsplanit secépiendt to the transpl ant recipient. | n one

aspect, B i i stered to.the reci.pient r or
to the adfrésﬁﬁ%s egt(’ %gﬁ@@o QP lgﬁtﬂﬁdé‘?ﬁ‘ R prior © the
adendnigiraging of 4 marmplanﬂ”terheascmaeﬁt BMSCs are adm ni st ered

L1 o PR PRS2 SRR e
wittetht tramsplah@ant . I n yet another aspect, BMSCs are

7 ansp! anli PHReTdeh BTG LA Bl ofet abe Bensplant
BI\/BCS ar elna@ihvitlss: @i}:ﬁ%& BMSC@‘&&-J%@H&%hMe&@tJ th@récﬁﬁén@b&‘)@équent

g@anot her asp E&‘ effector cells are cells of
tp Qysitisnspigntation o ettrla'ésrﬁ’ f-ant. In a further aspect,

BMSCs  ar erngsieabjesa Bivis s afdnﬁﬂkste%h EntkaDURAEI @ik A& RS
a method for treati ngE a transpl ant recipienht, wherern

sai d t r an¥Anatker 3sgeck theffegtor §<t11=§mec¢@ll$ off angeipient of theserweplant.
in said rgci fiRsHasr, Bm%rcrgeﬁ&?dﬂﬁfnﬁﬁlfﬁpf ector cells

agai nst an all oantigen to the ef or ce
conpri si nfheinyemiipn dehidegn methed for érn@mgamanmmt pacepinnf,

Wiiefedn Wid tl?anms 4 Reri?] s@ﬂpéém(Ngéf, B ThYSR ih Said recipient an immune

response of effector cells against an alloantigen to the effector cells, comprising
transplanting to a transplant recipient, NSCs with BMSCs in an amount effective to
reduce an immune response of effector cells against an alloantigen to the effector cells,
whereby in the transplant recipient the effector cells have a reduced immune response
against the alloantigen.

In one aspect, the effector cells are T cells.

BRIEF DESCRIPTION OF THE DRAWINGS
The foregoing summary, as well as the following detailed description of
the invention, will be better understood when read in conjunction with the appended

drawings. For the purpose of illustrating the invention, there are shown in the drawings
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reduce an i mmune response of effector cells against an
alloantigen to the effector cells, whereby in the

WO c@adpidant reci pient the effector cells have BCT/E820€000839

i mmune response agai nst the alloantigen. In one

%‘E%%Ei{‘%’ﬁqs&h%g&}ﬁﬁ%ﬁﬁﬁ é’\f%rsﬁ%_rrﬁte s-ﬁoglr@ lé)g glil%egﬁéﬁ';ﬁ%vrveyver, that the
inegrition s o Bmited focbé praciskerrianpaspntand inspumeralisies slwavn.

Lovent | onpidthd | <G BR St/ MEah ARLNERILAER I cols

MECspskEigok 1idemosdtnates inngNEGestinnuaed prohferattlhe péallogeneihbeglls.

2.5 ORI A by g

¢eliv EBVISAE) dssvalodted bynrte@whytrmxembnphwte&eampn M@Bbreﬁg@re 2

nd It{aﬁ HW% rbo§ I%V\égb allceﬁegncrzgrcg lprotl@eragc{o%lpI
( I\ISCS) FIRjgmee’J’ ik a@mhr&etnbaitﬂﬁng that BIMSCs ds hotrindvat expression of
roljferation Ils. Figure 2 is a
E‘Fﬁ H’aﬁ’gﬁ?oé"twng? ﬁ%em? %ﬁ%ﬁ‘b@%ﬁf%ﬁty of bone marrow
stromal cdliduse 4 BMSesph RpicENadupplesibnyf el Ry BMS€d
| ynphocyte reaction (MLR). Figure 2 denonstrates that
BMSCs do not stinulate allogeneic T cell

proliferation. Fi gupgETAILED®ESCRIPTIENONStrati ng that
BMSCs do not induce expression of the activated

mol ecul e (e Pryse inypRtigd plates totthe disgoyerytha hppe marrey gromal
S ) éeQéJnoil'e'ﬂﬁ{nﬁﬁl%lo%f&alcbfharta&@ns]\ﬂeﬁa&b’th§%§§ean be useful in
DETAI LED 'DESCRI P The present invention relates to
trwéplantgmﬁafwrwmnt kf@rr@iamalerachrwtnp@trrbe\? lattisp P52 demostisspe,
T L e
by the sgsiphent’s ofvo nmgwanwswma Agi dsewibpdmotst fally below cBMSEs glay 2
%?J‘lgrlnl'}l 1ﬁ§%§nd/oq geazgntﬂ{g a?lg xJaft r%é’c’u'éﬁ gf’ﬂrﬁg @R/ or

onsé agal nst the t ranspl ant

by the redn p«ﬂcbmri Eheaﬂaka dusw’rmewdleswlsd@mmtb@e thet BMSgsdre useful
gotr) bz i fﬁ’ld)mgn an /orvr\é’re\)gﬁ/t? cﬁsof%!g Ywihtd ?ndng %sBmsQ'b 5'&9 or

or MPr Ve ograft rejec of"a tr ant .
1r£nsp1ddu, far emamlilds]ea bqks:bmpatntﬁe;latbse dr zh@rmer tissue [vogas tor a¢11e against a

E are useful for t e i nhibition and/or
f?Flé’{Fé‘ ?ﬁSB?]kIB)fwna% BTN GOT HREHE r esponse by a donor
transpl antAccﬁxfdtnngammr@emamkeh@@mspahpdskas nietiidds eed or a
donor tissue, an or._cell, ai nst a recipi ent .
AT ORT BT UEN Iy e Eatibe HGIm e SERaNe O 4 trahsplant in a
RepREbEYing tHa@edpsieR &¥ith an ramnﬁtlowmmmmas reRth@dshibit
and conpositions for reduc:| ng algld/ or

h??ﬁ{ﬁf@tl?‘égfﬁbﬁg@sﬁ’]éma Al POTEpNBATEed; ke xgetﬁoés ang %gllnlralgsmons for

reducing and/or eliminating an immune response in a host by the foreign transplant

against the host, i.e., graft versus host disease, by treating the donor transplant and/or
recipient of the transplant bone marrow stromal cells in order to inhibit or reduce an

adverse response by the donor transplant against the recipient.

Definitions

As used herein, each of the following terms has the meaning associated

with it in this section.
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recipient by treating the recipient wth an anmount of
BMSCs effective to reduce or inhibit host rejection of

wo b@stor@nspl ant. Al so enconpassed are net hods BETUS2006/000839

conpositions for reducing and/or elimnating an inmune

response ifhe 3RS t‘a"k%Md e afelsed ﬂé?elh kLR lt@&{e RYPnBRlthan
the host, i raft versus host disease, by treating

ergdi. @Ié@@trleacst@m%pg thp eramatienl objeeti aftherarticls. Bhway of example, "an
él&ﬂaﬁpt@ats o9 BEmBR: ﬁlwrestlgtpmlele%u s in order to

it or reduce an adverse response by the donor
t r anspl antThagginri'gbout’ hwilkisgingdérstned byDedrions of admanskillsie the art

DeeHs efg‘%&n?%xt&l?%nth%' h&\éﬁtqgu{h%rﬁ%srﬁ&ﬁ the meaning
associ ated " w 't 1nthis section.The articles "a
and "an" aysasseblegeimdhetorm t‘a)ltql@oas” is meamtdo gafertto amppmaterial

(‘é) r}f%/gd (0)11] tﬂet sn affie m(?ma’\Sal Itoegﬁlch I)a’%ep {o be rg llrgro%m'éﬁtlrlltﬁ ?he

m&mdmalone el emant or nore than one eI enment. The term
"about" w | | und st 00 . of,, .or di
shir 1 resal et ahe Ry Yt iR BRuc S e N et o o
ﬂtbﬁttﬁe(ﬂhati dan \Muilithie Ifdrmlaﬁorljlﬁ&)dhre&ﬂmh}@eldnh efrﬁdttir;ss tdnaudies for
Fﬁﬁ? Ig)ous" iT?\ ant t re &) W dga derived
TROPLENe OHY Y CuaR e’t°8 f CPEUre r| sgedsfl optg sheh 2

mlecdnmaﬁsle UBEL, uth s bdtahatiibludesebdtace]far ufbtk @A synthbe
term "bi oconp atible lattice,' i's nmeant to refer to a

%ﬂgtrﬁ’mkmétgr%%%fcm it é(‘tl% Htisiersan Pomoldpd o desired shapes

fob fa%ﬂﬂéiin@”@lﬁbsde‘i}a@bm&t OEEdstE B PesC NNSHI 6l ¥t 51Qh ehil P SMR during
devel opnent. Thu for exanple, cell's can be cul tured

SHtugagelkibe ellsghe U’@ﬁluﬁl BieE Bibpiate isisepnlepentedavithsgetarsde g.,
808t Habrsl W&H&&Sex%&etlaﬁ%hﬂﬁ&%até}m retc>§ R RS the

Synthetic polynmers, cytokines, growth factors, etc.
developrentiof epprapTiateetisgs toleqs andhsteictiessi r ed shapes for

facilitat '&%séd“feréi{?‘tﬁé BRIEHne Marr%}v%?rgﬁaltééﬁfs“ tf%hﬁP 311@}’
g cult S,

| east at an ear stage durin uring o
{rhesenmbpinalstem d¢ll§t’ 0K M&(ﬂs{ areused inkugehgarblytand rqurtth the small
fr&%%g of (llg Frgbone%{a?t%vnwrl 5a9r ?rve erstt&;f E{lﬁﬁl%e recursors to
racell ular |xrraer a acilitate
dsslta@cytes; ehapneytes,chd agiproyfesi Bowe marssugrdnab edlsdiade been studied

‘?r‘“gﬁtﬁ r@%ﬁtﬁoﬁé[alléﬁc’p? da elt] ot %‘95‘0 q[looed. St 6e2r8g]30?.?ﬂ %ler?ma %%Wl 1985,

cel
Eq). Heiatoi 13:MBG243; Srrﬁnomeadalt noer, mmqeasbtqz Bodstefanl. ,t1@92,

PO A N e e
EXR mm@tb‘yll ®63-70yBenaétt QQLYL99$, J. B@lﬂScHEP ﬂ@lNl $9)t BFAE marrow
C e a cerl] %\:{rggge F: %]1%% po%gg@%}n%i%%%ieé& ita'lregtis ngrloglapceﬂs are
ée?ﬁéd from primates, preferably humans. In addition, BMSCs are able to suppress
alloreactive T cell proliferation during an immune response. For example, BMSCs can
suppress a mixed lymphocyte reaction (MLR) between allogeneic T cells and peripheral
blood mononuclear cells (PBMCs).

“Neural stem cell” or “NSC” is used herein to refer to undifferentiated,
multipotent, self-renewing neural cell. A neural stem cell is a clonogenic multipotent
stem cell which is able to divide and, under appropriate conditions, has self-renewal

capability and can terminally differentiate into neurons, astrocytes, and oligodendrocytes.
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waeRs®4B78 51; Liesveld et al

Exp. Hematol 13:237-243; Simons et al., 1991, Bl ood
78:55-62; Beresford et al., 1992, J. Cell. Sci.
., 1989, Blood PCT/US2006/000839
73:1794-1800; Liesveld et al., Exp. Hematol 19:63-70;
} [

BB n 8oy o Imutlpor o Seon SRl a0
differsutingion phibdiyse A seur@tstemrmu m@patde aﬁselfmmmcqa mepring that

ferab re
g[ﬁ é%bgaégmsfo&é&a%a%{ or eac{]ﬁf\lllclaé cél *‘He%cng %er at :ﬂgn
during an ‘fGraﬂl’heferrewmmﬂ,etlss@oorg@xarmhﬂwlSBMOl‘ﬂamal

hocyte reaction (M.R) between

%qr‘ﬁ% 'ﬁﬁiartgce?ortéﬂs%lx%g beri pheral bl ogd n%nonucl ear
cel I s ( PBMBS$pgentis wufak tost graft deived flom 4' dif@ent animad @fithe same
herein to refer to undifferentiated, nultipotent,
Y&'F3renewi ng neural cell. A neural stemcell is a
cl onogeni cxehddeh Ot Rfths 18 agafcdiveddion fn asinabbfa different
di vi de and, under appropriate conditions, has
PP renewal capability and can terminally

di f f er ent iat@splaito ref@s ot tHocoRphlille aktes or adéhor tlssue organ or
ollgodendrocytes Hence, the neural ste

egBpTTe o mple BT F8G B i By g o skin

el fo?ﬁ%ﬁé i3hd ﬂﬁrr&atdﬁﬂ@?ﬂﬁ organB 8thak h&dre Ehrﬁ:@éals Kidney, lung and
capabl of self mai ntenance, meaning at with each

bedry P@ie\r@kéy,éhﬁ tr@ﬁ@a@a%@h%an neafa] stefn ICF -al so be, on
aver age, ‘%ss&e%%cﬂ?érém nGhiifgkneié i@ mearfod Aroffdl tell (Bl\/{SC)” is

ti ssue, organ or oth erW| se any bi ol ogi cal conpatib
bmmcct%om@rdlﬁfqrgﬁsrph\amaépf B santemppeepes diecrecipisiter s to a

graft derixgd. f e[nﬂg%ﬂ"‘ gfelfs @ﬁfﬁﬁlga{‘éﬂgﬂsséafb&/ttf;@d&@%sue to be

speci es. enogen ers t aft derived from
amsalahmnnt@fheaecnmlélﬂerent speci es. "Transpl ant" refers

to a bi ochh LR % 53 LG ﬁ{at@iffgx% da%?i I b9 e
cf An e Ie 0 #r an@?g

cell, to be ra
ma;pmnncl ude but |s not Ilmted to Skl n ceIIs or

ti ssue, bope row, an ol i, S t

pancr eas, n%{}erelpuaﬁ] %ecgorl eV erre%eq ceH g&l& {lﬁagés an
iniAlSNe§ohsd dpaidstiamatigene I te sistation Whérb a ‘m&ﬁspdhf isnmtebduced into
her ei. n, ne. mar,r ow st

L, Ry PAES e RO SR S v
FRPTNSS 9@%@@1 @igbpreseftinBheadvhor ttddopladt. nddogen §1t1raﬁéne (3t
Bl e BSOS uRY i SO0 L SBE 0. B o
AL Restinah il difeoScdik pRYRRInAAS irgRPlafvdlic BiBE aflinitutdhe
ge%gcl)nrs)cla ggnatmst the recipient of the transplant.

By the term “treating a transplant recipient to reduce in said recipient an
immune response of effector cells against an alloantigen to the effector cells,” as the
phrase is used herein, is meant decreasing the endogenous immune response against the
alloantigen in a recipient by any method, for example administering BMSCs to a
recipient, compared with the endogenous immune response in an otherwise identical
animal which was not treated with BMSCs. The decrease in endogenous immune
response can be assessed using the methods disclosed herein or any other method for

assessing endogenous immune response in an animal,
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WO 0061086334 t uat i on where a transpl ant

As used herein, an "effector cell" refers to a cell

whi ch nedi ates an i nmmune response agai nst an anti gen.
i S i ntrodPCHUS2006/G00839
a recipient, the effector cells can be the recipient's

own ceI | sa$ hati h@zleinC!at‘th@z@pédﬁ@&ll}eeffe@t%%ﬁa%%n@%ﬂh%&o@ﬂ of
antigen present in the donor transplant. |In another

Bé%%wlplews spificieat grewade ahanplicy ﬁffB‘é tythesuljct fnwhich the

BENOESHE adthinisdagl eby the introduction of the transplant
Into a recipient results in the effector cells present

in the tréanussdaarcincfendogenony” eofers mmﬁélaif@@b’émér BigEPIsd t
1541% al;l%g isﬁ{‘EeIP& ngmt ransplant. By the term"treating
r

ans anf reciprent to reduce in said recipient an
i nmune r e§poggwus refie e etypmalgtbl intradgeddisam gnproduced outside
al |l oanti gen t e effector cells,” as the phrase is
USETRer & ga?l ?rs%lsge}r;rlleant decr easi ng t he endogenous i mrune
response a?gmodmg” refees mltlhauahﬁrerg pmpenuy af specuﬁcpsegmncbsyofany

t ho f or ,exa adm ni steri
PR PoLTERLE SRPRTS R ARENGTR oG g serve s
terapiprentoe syntheais of biher pllyasers delnﬁawmmmmilemi bmlugmhl AR SSES

TR T &SP 08 MUSRUETGen ey AR HETREgeTore

defisell s@@&dcchﬁraﬁilﬁb ﬂiids&ﬂ& tlﬂtﬂikﬂdiglmbf@éﬁéwesﬁﬁﬁgeﬁ%ﬂ@n Thus,

endogenous i nmun nse n.ani

ATBPCHIT00S P TTOP A eer PAPT S e Bt &S TR Ao e dipgto tht

%H@Mﬂ&ua@i thBRASin WA €Nl dr SthekbiblogicRystém. Bb@l\fch@&)d@lg strand, the
eneficial effect to the sub*ect to which the B

miplgotiaripeateeHathionds idgatisal RdbenRNAewagen s ual %P@V‘ded

ik Qeqlaénee B RE. Al thd M BHinR S@AUCREd hihb Eenpiile R @8ANcSHfon of a
or system "Exogenous" refers to any materi al

geng Wc?@%”e o b@fﬁf@wdm gronerdingihe grogRin afrPtB"rr@&?ﬁuétrﬁf thag pgne or

@?\J System "Encoding" refers to the inherent property
speci fi c sequences of nucleotides in a

pol ynucl ebnieskeotheswish spesifigd cpemacleqiide praatenesrengefligRIAMipg

kel d
SRR TRLAIER 2 UOHRS! Buals RPRt pOLUIR 1 200
otfeet pmetiatsacpdetinesaofe amim] asist seqesncd. | Nesleotid Rp¢querfcRNhatenebde

'}ﬁ'\{Agan%fRﬁAqnefllgcql?d sequence of amino acids and the

i ol'ogical les resulting therefrom Thus, a
gene encode §1sala‘@:d atidein acifl” telfmm@carnuptemmmdaaagtnent or fragment

t.ragnslation o NA corres
e Beenr R e R oo G RO i T PR B e
eSO/, S TBINA fﬁgmbnﬁvﬂﬁcmhwlbﬁ@ 1sinbegidiont the séﬂi!éhc&a@thlhﬁﬁ are normally
sequenc which is identic t nMRNA sequence .
sSen e Fapmor g pvhesdomiesadoen b 0 FBEPRYQT AR
WHaE i€ iy &mﬁp dhe t@@dusaaplme td Ricdcisfviiich have been
transcri pt] a
substantially gurlﬁed from other components which naturally accompany the nucleic
acid, e.g., RNA or DNA or proteins, which naturally accompany it in the cell. The term
therefore includes, for example, a recombinant DNA which is incorporated into a vector,
into an autonomously replicating plasmid or virus, or into the genomic DNA of a

prokaryote or eukaryote, or which exists as a separate molecule (e.g., asa cDNA ora

genomic or cDNA fragment produced by PCR or restriction enzyme digestion)
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gene or cDNA, can be referred to as encoding the
protein or other product of that gene or cDNA. Unl ess

wordvennidze specified, a "nucl eotide sequence ePCDUB29G6/000839

an am no acid sequence" includes all nucleotide

g&éﬂﬂ\:@l@ §f dthédkeqeficed € ARG iRlfiey §fe%br99i§arﬁﬁ)l\?@%1cﬁt1ﬂ%’t ofa

hat encode the same am no acid sequence.

Noeidesng %O@%Wl RApepiidecseatenes: ot ei ns and RNA may
i ncl ude i
e D8RS BB S
ey e@ufrmgmusléwweﬁd@sesm ttshd f'lAdnifeistto pdenasingat'GY mefdryto

I f n t }

S (555 gl 1 PV GOMIR aIIES 05, DS,
to the fradgiwerbr" igagompdsiion sémaﬁmmcha@mumtanuwlatddmucleic
%Jl(?m A Slgﬂ %n ?&qméelﬁ\g:é ff'xgllsgolpaéécdt nyofé %Imac:l to %ha?q Ct%%cgrsolg a ch?
Nuﬂnsrtoameca:lrd are bwwnf inghk drt muhdmgl,duut satijadred d, Sinvdii ch

. th i.c.acid, . RNA DNA
BBl SRR R eA Ao ditRs T iBstapPrPuis oReodr
plagnitig land vineeef Thus, theietm testor'f iacludosanplitnorfously replicating

corporated [nto a vect or

r eco i nant IS, |

PIATOA BhE S %6%5@135 Y pisP B tqmgRedta disfude Bon-plesrp ang,pon-

Vifd] othpein@ERRioh CaclliAe Bhnseer BF ﬂl@d‘ld/&iicﬁmﬂf ceﬁbJ K}ﬁé}ﬁ/éét Rr ex@mple,
|ch exi sts as_ a separate nol ecul e (e, cDNA
By é{S‘@f‘e‘f%‘?ﬂOHn‘g lipospyacs pakihe Hke- dixgmples af b‘fﬁl mﬂ@ré enclude but

418 8bY linGitddQb) 2BEWITE WEL1BRSAdeANLIsDERBE i@ eciBls, RirBRifal vectors,

sequences. It also includes a reconbi nant DNA which

‘E‘éir’tle l§e. o hybri d gene encodi ng additional polypepti de

sequence. “Eﬁbrtaé@ﬁm%&&@)%feﬁfto 5 b@ctcﬂrc Hgmé DYRBhbRM: t he

foll owing abbreviations for the com‘rgn 'y~ occurring
prixueleticecotprsing expagssion §@urol sguenrces encsatively diketsiane,

nlf; eofid &gﬁ‘ent:é’to tngﬂeEE@d AE Uzq{r ?B%eét@r &H@ﬁgﬁ%kg.ﬁicxm cis-

ers to thym ers to
aomeg eloments fr gxpresspos dthéraleneshtsifart expressitn ein be ongplicd by thahost

%eﬁlg)lr ?{Sﬁ'ﬁn QH@J eﬁch&ﬁﬁ&{ S'séﬁlxd E%Yg}e?{"]o opseln&ﬁ(?e z}lf tﬂos%q%nfnxg fn the

ol at e el C erlor
3ty eahos sosnedy, plasmals €e. gnmakznd omotmmea it liposarhes)l bmdyyirusest that

igg?rgorat@ tllle rgco Qdmank gc?l QUG eogé{ nucl eoti des,

AUCI EotT des as W th ionic or anphiphilic
compounds, pl asm ds, and viruses. Thus, the term

"vector" ;Eecszl uges an autononously replicating plasmd
or a viru erm shoul d al so be construed to

if ncl ude nahe pﬂee@l?lnderaifm rélaeyiortiad d1§d§ﬂa@m&h&&hb<ﬁﬁ marrr(])W
acCl at nstrer oO ny e acCl | SUcC
465518 ﬁ%ﬁﬁ%@m %F%?Feﬁé’f‘ﬁ@ %fi‘ Btaﬁa%gom. Bhitdndividynl

(rah@gehéllser cely &H@blﬂ%eﬁtﬁc Yick1Rl do\REpaTiferdtd) Chridd Grt dBstha Sgests
not limted to enoviral vectors, adeno-associ ate

thatwhen,Jeetlpprg m1¥eéltwlg\,anyéz|the\r, eddh dcstl proliferation ensues. The mixed

lymphocyte reaction (MLR) is a standard assay used to evaluate immunogenicity. The
data disclosed herein demonstrate that T cells derived from an individual are not
responsive to BMSCs obtained from a different individual. Therefore, based upon the
disclosure herein, BMSCs are not immunogenic to the immune system with respect to

manifesting a T cell response.
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and the like. "Expression vector" refers to a vector
conprising a reconbi nant pol ynucl eoti de conpri sing

wWez@eassTon control sequences operatively | i nkedI/us2086/000839

nucl eoti de sequence to be expressed. An expression

vector co ' fi.Gi: ' ' | PRR :
expressi o nlm E%ﬁﬁozlrtgﬁ ﬁ eedr(r)éﬁlt%g]tu f g%eﬁ%% ?J]?ﬁebg@ |%(§) ?1‘ C anCSS bvfé1ra1r respect fo
T Uyppphioedesoip atdiferénd rtdivieual, ther presentanvention alse @latospe s slisopvery
Expr [.on rs.ihel ud h known i
PHEERTs SRLEFEL MR e B BT B0 SRR oA T cans
frantoae indtvidual dndpespieed blcad chonbmuekescellh @BNMA€)AT qno aadtieer

the.re i nant_ pol.ynugcl eot i . LAt Th

Bl ARt asR ey KRt Eon e RSO LB ATy vl the
dilmgeneiET cellvesionsaiaMICRy beswdeBNINEH) aral BFBMGp framtdetfereatt h T
cell bt ai ned frama di.fferent.individyual. | | ogenei c
iRl MRS o b St in fStedblot fieviiast Bpip| BieapdES &
HYsk9ed @ decildf AdoUB PR EEE nidhadr. WARRhIwELHBLI BMBCEcdli bea@ed as a
with any, . ,tger cel |, %r cel | RErol i.feration ensues. The
fheseRytq ‘9‘?1‘%’5 es)&feéeqﬂeae ?YS?PSY(’I tF?)ndl 18 addIdQn, REPX PN 059@‘39}"‘53
BB okl Rt Wadt QiskAVTHIRGAIY tednbplantdiit@. dat a di scl osed
herein denonstrate that T cells derived from an

i ndi vi dual are not responsive to BMSCs obtained froma
di 1 efigPlpy kO Rinibitded! reiedd8 0L Rafplaased upon the
di scl'osure_herern, BVMBCs are not 1 munogenic to the
i mune sy sthe irapsnt vertingdeeludes a mefiof o nsingyBMISEs @gp fherapy to
GejbRioAbHh trhBIahO FHaG VARG {TBANAQ OF e
%lﬁ %E?/l%%sejwa%oa r e'srpe tal to T ?y?rg?]olcyt. esgi nmeghsgl f e{rh}eﬂr[??MSCS
datit viigiulate, allpgraeiorleesl proliferetéant il additiono BMSGetwesse obsetvhdto
[ \Y; ss an MR bet ween
g{pﬁ%gseﬁé%ﬂ rgg{efagh@ﬁgarnq\gi;%ﬁ%%g& detween T cells from one
i ndi vi dualOmarsklillpdmi thhat wbuldlapweciatariesadaipea theclédclosure provided

PB fr an indi vi dual .. Thes xpected .. .
R e s S N
@l anddieR betevedn T etlls ané SPdICsefrann divpadrge heividhals. Rathet, ltiee BIVISCs

PB f di. f t individ .
P g v Sarsion b LR bR L iy e orcen
fred ueliff@ent inslivibstr FedxinploabeMLRbeawdtn ecetle penciental stem cell

er.. Thi.s shows that BMSCs cap. be used a ther
R vt B4R s 2Rt cell oo, ¢ Ridnerirn dtipede bofnd e
Riekciah b® BuppRisQidaRing BM SN PrdfiaBly] BRSOk tregiséd fo iMEhis hisst

host di sease fo] | ow g\% transplantation. |I. Therapy to
reeation ¢f tragrlented gp PGSt a transpl ant The present

i nvent i on TR ¢ldéle fventiBRteneinksedl & hidthoBMBlAudag #hd/or
therapy to inhibit host rejection of a transplant. The

¢limisaitnesn iImEupaEsRPISHioa el iatepipieRbly FEdstering to the

recipient of the transplant an amount of BMSCs effective to reduce or inhibit host

rejection of the transplant. Without wishing to be bound to any particular theory, the
BMSCs that are administered to the recipient of the transplant inhibit the activation and
proliferation of the recipient’s T cells.

The transplant includes a biocompatible lattice or a donor tissue, organ or
cell, to be transplanted. An example of a transplant may include but is not limited to skin
cells or tissue, bone marrow, and solid organs such as heart, pancreas, kidney, lung and

liver. Preferably, the transplant is a human neural stem cell.
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do not stinulate allogeneic T cell proliferation. In
addi tion, BMSCs were observed to suppress T cel

w@e@biof@rati on in an MLR reaction. One skil | edPCTIUS1066/000839

art woul d appreciate, based upon the disclosure

provi ded a5l Lf+hon tRafisclobge Rvidell Yierthn, ﬁM%@% cE@bé&H@Qﬁ&%m

an al | ogeneic cell response is not limted to an
PRSQER 19T example, Hem tmsmse dopernihgitrepsptant wcipiedt Qnawghewse

Lﬁ’ﬁ‘élﬂ@& soukddqa @l\fﬁgélt %Wl(ﬁﬁl SPsPé st aﬁg%etﬂ%r)' b lIlﬁffSCs maey be

uppr essi on of an between T cell s ‘an
@éqlvgomp with gespat tethe ﬂ"tcellm(@bt@me@ &ibm th'@srarr@)b@pbb bxeallogmlcmm

@gegﬁswrs 'mgg?s@wﬂa%@ %gg@%hbge&ug%e Bm \ﬁ‘?ag

a cardi ac cel a chon
aalénlwyewaé réspeat ¢ thheraisplaat toavhidhehsT ppitsasesespandmggo or the

t o_i.nhi.

PSS el B R Yomal R f PR QUG g2 ot e
sonxee nf the ' c@Hs:mt#Ihs smlscea)f thetthaogplaf torweldciciha g @lgdretesponding

I n 8 J.eshanse t in a.
o AR e BRI S FRGEC 1418 F sbl<IPER e roppa Snimal of
a differsyd Spmwsagrfoﬁmampte rof BMSECs1ae bé et ltdlﬂlpfm@ssf &ﬁv&ﬁ'@n @hd

f the transplant. Wt hout

Rﬁ%qhih équgngbﬁﬁa“ﬁngﬁy particul ar theory, the

BVSCs t ha][n afuethackin bdid it BMS s isb@in'tRE préedNinvetioh bgh be

ran an nhibit the activation and proliferation of
'f%tei fﬁi 6 RPRegmarToE P2y Snesies of @ﬁ@magmc hyding g lisited to,

i QHB@EI 181, 8pd, 2ibbbiE BoWihe. anGféfh‘B[y, memms £ $3RteAlfrom a
cell, to be transpl anted. exan% e of a transpl ant
MsCs

}H’&Vna HRPYELIFURL- .l\éorﬁ Bfef?ri‘trh’»tﬂéf‘dB Rierisadgied Gorp @ human.
tissue, boRRINBEK AWpradH d?s@ibsuqle BNISScad e 'fgo?a%ed@ﬁa%{panded

pancreas, kidney, lung and liver. Preferably,

ip F'alﬁwna‘ﬁ&ro FOSObéialh sfavieniaumbers of ells faslupe @dh@metbgbrdem@ed
HibeHE | I ek Sn e, qamegicda%re%;hted ufid b€ ng%\%' & 9%1 Fr&th

any source, for exanp e romthe tissue
qombsqan%um (OMEM daw gloposa pordainieg wingd Luglremirtee #0% FBScand

l(é‘ﬁ/%%ls&ﬁﬁysﬁ'gﬁtoﬁzg hY '%ep{he ?rﬂl%ﬁﬁo% lp 99?%@%%13 %l%ed to be

o ous Wth resp ec
lingited 46 Wemlkﬂmﬂl(tdhé ISMBg hruiscru)tumng BMS6geRether, wiyt lhethod of

LIRSS LANIE S e bl BRRLE s BRE
inespact to the tranﬁplant to which tgfal gSILs are
d
il vi duatiry Rise ol CHEEREg PSPE LpuR Moy b B Ty e
t?@BKV/\;]GQsﬁMeHh&“c_Frﬁuﬂﬁiohstth &lli@gﬁ g}rﬂ @ewfof BMSTy 1ﬁcﬂ|ﬁ<§]n Bitlare
ool ieEd Dierta s Mnsid et MR hEfhy ihetttdoipimal

HsscfhiaVedith Q@MEM) andirdstven enk Magsae ﬁq)smufequecﬁ% 26 RPMI
rat BMSCs may used to su5$ress activati on and

Medin 1648} andi tbﬁlﬂéﬁr Tpiealty, P te 89%odetplboyingserum (FBS) or 1-20% horse

serum is added to the above medium in order to support the growth of BMSCs. However,
a defined medium can also be used if the growth factors, cytokines, and hormones
necessary for culturing BMSCs are provided at appropriate concentrations in the medium.
Media useful in the methods of the invention may contain one or more compounds of

interest, including but not limited to antibiotics, mitogenic or differentiation compounds
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In a further enbodi ment, BMSCs used in the present
i nvention can be isolated, fromthe bone marrow of any

wapweioas7of mamral , i ncluding but not |imted POT/US2006/000839

human, nouse, rat, ape, gibbon, bovine. Preferably,
s BYBEA08 SR ooy s o
Mj’msm 40°Basmdieramy; A 1°c(h® 3iP@ sedmott mweferablyrie 2 hBrRiEeddneubpter.

T Por i BRLRSE b Bpifidinb B by 205 foob B e
&ﬁﬁeﬁnt mbete hamedimed betweer X B QZ%BIBE@@vaame hB'emtmnI showddiin no

human bope ow and cu t n co
VBRIt B LB A ArHBe oL e R HE g B AT
REfer, aytndifloddemidtatinlgiand silfueipg BVSUshouldosesnstiyedttt e included
i nvention. should in no way be construed to be imted
gheprgseshidvVeRticRod of i sol ating and cul turing BMSCs.

Rat her, amh:isRkROEhRh chid ﬁﬁéﬂﬁto&li@m@&hﬁmuﬁdlﬁt@ RIVRGEsot
shoul d be construed to be included in £ e ent

fipiedhio; RARICLNA R EERPRRYEHIp dIBF oS FNTERGRR 8 mfanhcgl iR cylre

}ﬂe&ﬁﬁ iB6uP €0 16588utt2P0 GHitd pik Bl t iR BNEESratidvestiseptomycin in the
formul ati ons that can s%gort the growt h of BNMSCs

cuitramedium is abarel hiotabput 2P¢ pgml.o, Dul becco' s Modi fi ed

E:gleﬁt |Sa| @Egﬂ% %ﬁ@%%mt%lfgﬁg %Bﬂ nweﬁtgo& E&@sses the route of

hdwsinistetihg BMS{iseto ﬂM@cq@RRMf thiviednsplah6 4BMS§n dart Wﬂeadmllkletered by a
T 0 k

T e e
goxp €issiie tdngangit owlt, ho bé trﬁmﬁﬁiﬁed HMBCeran & adefiiisterdd systiimienlly,

bt e B &SR o et g B o B U ey

ofxai, (ﬁﬁﬂi @tbﬁn@ﬁlﬁﬁ’fswt ﬁMS(Q;n:Sn béadntigisterdivitma sulbhdam:oms ef ul

in the, net t.he i nyventi ntain o
i il o idieh BLEC oo RarE aoge s oY PRl

is@diti biotics, mtogenic or differentiation

corrpoundsuseful for the culturing of BMSCs. The

may be gr dWS&s candipsunepdrdds ahapiapsiate ?f‘ttaéa&@?fémra“on of

Rloff Bb@.01 13 aﬁ&ﬁ:St)Q 1 R fks/m B hitABIE Exddsi&ftefor jdetibR sdlutions are
hum di fied i ncubator. The carbon di oxi de content may.

Hesnirirrabiplgically ssarysiologisaliyommantble rith ey BMNCE at Wit the
p%ent | Y ﬁtbﬁfﬁglsg sQ%‘Q@l@ﬂoMo@ﬁg swabfe ek@tﬂ\féﬂt@ IFhelcBRiposition

on shou in no construed limted
tfay aa:myusnnmomwrma“omfulatgcb pmiucn:g apghsfored lreagrdingytosfasdayd methods

d I
SRl AR HR T B B2 i 1 the. prasent
i nvent i on. Thantosdge of tfxeﬁMBﬁI&:ercsa‘mﬂbe vadrdléndity andanayrhs adjusted
&9 rﬁj g B{Ebvﬁ@u@} r%%&% Ie ntts if regch%%h cl.lfaI[.Q:afmfe dl"ﬁe%urrﬁa@{%tﬁdeil%} ﬁs{%ﬁ ggl:%nds

concent Ion O eni Ci
ot kiieuvedght and condition of the recipient, the number and/or frequency of

administrations, and other variables known to those of skill in the art.

Between about 10° and about 10"* BMSCs per 100 kg body weight can be
administered to the individual. In some embodiments, between about 1.5 x 10° and about
1.5 x 10'2 cells are administered per 100 kg body weight. In some embodiments, between

about 1 x 10° and about 5 x 10'! cells are administered per 100 kg body weight. In some
p
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medi umis about 10 to about 200 units per ml. The
concentration of streptonmycin in the culture nediumis

W@b@an768®4 t 0 about 200 ng/ m . Anot her enbodi mEPCT/OB20061600839

present invention enconpasses the route of
10t
?rgggﬁighfhgsﬁ Bé&%ﬁ@&% g(f Pn&% bg&t 1\ gﬂ{)arg Q@mlmstered V\%er 100 kg
b@iyszvmglablne;om mnibhélmhmmn abdut 6 txelOf p@lh@ptﬂ almut 118! Cells
t rr a donor tissue, organ or
%esﬁgﬁgﬁyﬁié?#g%ééﬁ‘ﬁi é}“BMSCS can be adm ni stered
system callh ynotluer empogiarestttf ¢regirésynt ilmentiont, BMRCars administered

ect | on. or n be targeted,to..a part or
brbER Rl st BeRE B bl BRbaE Bkt SRF oq
Vlirinate Hod1 cejécaion ofithe iramdpiant. aWhieinm fvishirg te be boloy to any particular
&é&%@%&ﬁg&l%ehuese%me | Sgdl'&lg%g Begl%geﬁg clive t si Ed the %ansplant by
&ﬂﬂlﬁ@’ébflhngMSﬂsHbl &{étrecqﬁkntﬁarﬁﬁ B 6NdtTiad dame tigfe os mansphieition of
0.01 to about 5X10 I1s/m . Suitabl e excipients
e irapsiant i Fharang F’?f"cﬁ%e 'é’rrédLFFrd%}éb‘f At nypate an Immune reSponse

sk ﬁﬁxllépmnﬁmh@ RLEIiGI OB icEIR. e BIMRTALfREELA LhllsidTehe
Cs and with the recipient, such as buffered saline

eesipipnt eish Hhat @@Ffe%ellﬁﬁp@a?mwere@a&e? pntabited or pHrainatsepien pregrpted
fvth iR gFQnEBI'ﬁ{t r @ﬁﬂlsoﬂos@ cQ@n éﬁﬁé‘%ﬂir@ﬁlﬁﬁt mdy HéCﬂNGiﬁQd %Nhﬁ severity

stored accord st andard met hods conp %
Fhetﬁpétedgqeézrw adrrymatﬁnn&BMkSﬂS (5§ f‘}le repipéeng] @Sla@fé’ Q}T thgesame time as
F%ﬁ 35 es wthin wide limts and may be adjusted to

e |V|dual requi rements in each particular case.
The nu rrb erln gét a@eﬂhblsemlmédn@é FEViBISs aan be Rdmindsiteyert todbgorecipient of
?n%qgn%h%?a&rr tﬁe %n{n? %the El@l@sﬁ%ﬁ%ﬁhé’qg{e% sent 1nvent10n

n1n|s i ons ot her vari a

I&dsmpmed; a)mbfhod; ef tméatmg B banqnnwhchs uadetrgm@mv@arnrsabmuunelreswnse

n ut .10,13 ' '

TP ARSH AR R ISC: 400 SRl AT Ra0: ece
beibiee rlimbnatd thd inftmxnel@gpoasedo &bdmansplanﬁ also kBowR aclalst isjection of
g%% adm ni stered per 100 kg body weight. In sone

BTt s, between about 1 x 109 and about 5 x 10p

cel I's are adni ni stered per 100 kg body weight. In
soneenbodi rrents ) N b and about 2 X
iIOpC erap syiellowing fransplaniation = |

some enbodf s§nt @%Wiﬁcla@&lﬁm&hdﬁ 01” USing BMSCS&@ d therapy to
about 1x 10 cells are adm ni stered gﬁ@ 100 . kg

Fbitgharalt yersushotttitease Ry A HnspiRniaR. dgieption’s Base on the

WRV&RE) BR BNEMEC SO Adt %tuﬁgmerh'l@%e?&%@t&ﬁﬂ gk{li?earlri]tggx: girll t@d&{lt(l)on,

rior to, or contenporaneous
%@@ﬁﬁsemﬁ elrserved (q spPRgssel prdlsarolifagation ingf MIER fgqgtion.
transpl antyy,, I\?bésleﬁ 15‘\%'&1&% Ak ;ﬁggﬁ& at}ﬁetMGJL@n@%d/or

particul ar theory, e used to condition a
ekmingiisgan i 1mmumm$eor§y by eldpmtm trepgplant 2gainst ageipippt thereof (i.e.

graft versus host reaction). Accordingly, the present invention encompasses a method of
contacting a donor transplant, for example a biocompatible lattice or a donor tissue, organ
or cell, preferably a neural stem cell, with BMSCs prior to transplantation of the
transplant into a recipient. The BMSCs serve to ameliorate, inhibit or reduce an adverse

response by the donor transplant against the recipient.
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adm nistering BMSCs to the recipient, prior to, or at
the sane tine as transplantation of the transplant, in

waprooanis ef fective to reduce, inhibit or eli PATYHBZOO&GMOS39

i mrune response agai nst the transplant by the

recipi ent’ A% Tscﬁsesl%(#]gl?%vﬂé% lﬁ%ﬁ%ﬁ%l@{aés&‘ &h vk Bﬁta;ﬁe& ﬁJo}nSdn9gource

t he reC|p|en suc response
foe exemgde, fionhthbiisseel doror,ghé mansplamaeaipient op alesthmm@ uniedted

L hgceké agﬁepen 1nt81v1duaf"(%r sg@cgeét?gr eeltrh%%tflﬁxgtgeé o{e otflggmir{eaﬂ?gc‘ gljyr@&king
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th t t
A s RS, AN B SR et e s ol Radiho RO HP Hhsue dann he
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t ranspl ant Fur r, t present inveption ri ses
rethon of 1o pgn botiment e Breyen one R s R R pocd B
BNISTs peiot [FITHEAEHdrRE100 RS the ti@ndplant ARSAE ARipiddYy. In this situation, an
adm ni steri n% BMSCs to .t he %{)ent in an. anount

ERRRe TESPaN e BRI Hacdtranshipt BP Y @i AlPrsaT Y e r eI heelsavould

bESRPRERI LY tHeBMECAPERIntihtthe tadnslgaﬂfn TUOBRBRAE allogeneic to the
rejection of the transpl ant. Therapy to _inhibjt

gremiant gk e fsEivediiye thecongy qré&farnr?gsovrca PE1sr thar diejdgpor or
TBidAf. eﬁ%altne AN rﬁm@s aum&géq% tRe Fé@lﬂ)[&ﬁfjm%f bdissed & BYRES an

as a therapy to inhibit graft versus host’ di sease
frmnu@mpwnseraawgwm@ﬁmﬁ Imethiencase theoBMPE's By ba xgpgeneic

ﬁf e g&yexs @fe QtCBM%s éah'b%kéatts séﬁplr&g & ﬁmﬁurﬂé

erati I'n ad|t|on wer e ‘observed
taspcmpmradmaﬁ tlowevasr iblsipreferable ¢muse rhumn RMRGsém theipsesent
gn Ryesent invention also provides a nethod of
reduci nhg and/or elimnating an i mune response by a
donor t r aris phathdr cenpadiment o theguesentamientibm teeofonpi tramsplant can

ﬁ\Pé%ﬁO\f{ it glges - P %%tg 621%81; B}{(@%aﬁmAﬁl q{agé ne?xlt %{wr tg ?raﬁ’%?a%faaﬂgn into

t}reaetﬁpjéramt ordélotb raeerihk ﬁnmuhnmmompaﬁthbtrmsblanﬁagamstcihe 1@cipient,
eur

SRS A BB 60 oL o1 D 57
bératsdal vait celln blﬁa ﬁss?@ﬁbm itlm%mpl?ﬁh’tEprlBi\/B@ﬁlnqﬂmtz&lohdn order to
STEL AL B L O PR, RO BOAPT 5 LSRR B ot

dhsplaaseth @Aus Wk aEste h@ﬁl&hdﬂnecﬂh@@ﬂw calfs deisaknaiytedehs@m
any source, for exa frgmth i ssue don

ﬁP‘é‘rfB‘bV%PlaWe ditp Fréﬁg‘]) ATsBIANGH fheR G QRPEFS PN B%\téﬁf?%a order

(@re&’tﬁc@f 1ﬁfn%ﬂtor LItk dhéaloti Bty STRIRCT 8ils Mak QORtLEVAted WIthé he
use of el Inlnatlng or redUC|ng an unwant ed i mmune

breasyenid theyoels entispisdTonnthe sepiniontt Fellondey thisdreatment ¢file
&@@gﬁm Wi BMASOhE BREHOE m BT SRA 126 @4 ‘érQAsBQﬁPﬁﬂor to

genel Cc or xenogenelc to the tissue donor
trespiplation inteibe prcwmnt.oloweven sorae Wsmyewdbqreao tbe traesglant,

and therefore, may be introduced to the recipient with the transplant. In this situation, the
BMSCs introduced into the recipient can suppress an immune response against the
recipient caused by any cell associated with the transplant. Without wishing to be bound
to any particular theory, the treatment of the transplant with BMSCs prior to
transplantation of the transplant into the recipient serves to reduce, inhibit or eliminate the

activity of the activated T cells, thereby préventing restimulation, or inducing
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In an enbodi nent of the present invention, the
transplant is exposed to BMSCs prior to

wo c@aspidant ati on of the transplant into the rekCPUSIIG6/000839

In this situation, an innune response agai nst the
V\%)%P%B('ﬁnaﬂztenesg rgé tzrg g d%losatn %P]bas @ﬁgénYc stirn‘tﬁﬁétﬁ'n?%'rn £&hSand/or
tallafiopl the teclpTehE Bhﬂksllezinmtlmartwgmtdanﬁeﬂmnd based wpringhepresent

be der i ved. f
e e C L 8
BbptaiucLdreliogeistht rativersneitisplegpohsaray be used to
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I nvention, the donor transplant can be

rasiisab ndYs Seseiesd-elssphers hereinesdongr mggrow canls Rigfreetrd with BMSCs
?rBﬁ\%? s@Rte, BFdrREblY %th kei}stdtt BNESUS| iR PirdoPridr H’cﬁe fr@spRhiedn of
in order to reduce the inmunogenicity, of

thealosgy raartovaigéd the recipirat. rlagi pstferrd enthedingssi; tbeéiﬂmer tgyrow is first
@{Ws&ir %c%ﬁgrﬁttr'sﬁ% B b biny fﬁ%ﬁ‘H@a’tmﬁh ﬂM%@@S R4thddpB not wishing

trans ant can cont act ed s or a tissue
for bnbomh@tora@mpprt@nhar hedrprit rs@eluqvacih&wpt thﬁ indtigl gpntach obhe denor

%n%rr R’irlﬁrarrecerpng tlctfgsﬁesor LB fu TR0 BEacRS S0 ﬁ’lfeqt %ﬂs W thé d(grl&? marrow
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Wrdahncme bf the donoa marmwEthf tho BMSGis inducésgiyperesponsieengssl dr prevents

or .ti fr t o e
bR LR LA 6 R ST T v
Bﬁﬁ(ﬁrnatingmh(iét?eridnffeeﬁum&ﬁd bythie dodor marreiiw ami theteeiptehe
activity the, T, cel I t hat .
treat ment 0 eﬂrgo@&ept 61}3 ?sgr\éﬁrévep %nma { rﬁ%spijaérg r/ecrpt%%% suffering
okl @i Nersiisttiost dlree@tm@nie tebted he admmmwthMSﬁ:stth tHBvB(sient to

the B noved nrthe anspl ant i,.0r

e T S e v, Regrts i e BRRRGEHS R figfase Shere
BV S OB¥re 38BN Rerb@intad @btk spttam@ tto redint drbﬁmefawgeaﬁ veasts
be iptroduced to the recipient wwth the transplant. In
fipst disgaseyat i on, the BMSCs i ntroduced into the

reci pi ent @mags %MB@J&S& oft thel ifREHIG, 5&&@&5@%@@6&@&@5 BMECs
reci pi ent caused by g cel | assocjated with t

fax e phtained frwntth@@pr PiSPHOS &P th trgespkaiaHen ! rg;m,be stored and/or
@?éahﬂ&ﬂln%ﬁltﬁrg BPpBvidt Deestt 8L BRREs & subfitfent hADSHE AR treating an

prior to transplantation of the transpl ant
ongaing greft versiphashieasiony Hawevsr.rag diseussed; ahsgppere hgiein, BMSCs can
%ier e@@cﬁ ﬁortnhdﬁ AGikbey E’Jr%xﬁrflr&% HonfhE 'tlys%tﬂ: Q6hof, th&lrhrplant recipient

preve t|ng resti at1on,
ion dumhﬂgdmﬁpmr%gbswm ém@lﬁéreoh‘mdlhléu&ﬂ ot eijeciss plgpgether).
subsequent antigenic stinulation froma tissue and/or
cells fromthe recipient. One skilled in the art would
under ateanthopasbding@®vISChe present di scl osure, that

S{ ieg?nfl Iot Itlg%:q@ gqu{,] {h](se%{;]s%?et hrgreer%rtl 1t01fs erqus?o&eﬁ%}?a? meegl\tdSCs of the
present invention can be used in conjunction with current modes, for example the use of
immunosuppressive drug therapy, for the treatment of host rejection to the donor tissue or

graft versus host disease. An advantage of using BMSCs in conjunction with
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may reduce or elimnate the graft versus host
response. For exanple, in the context of bone marrow

woeooperddpher al bl ood stem cell (hematopoi eti c BCEIS2006/000839

ceII) transpl antation, attack of the host by the graft
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idnnmmy:repamtb lacedigienttab e 60rye,—tmnet’ ’ thesapyebs the Erdatmhmtof thbs rejection of
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tebipiediostalie tharsplany. elifieadsnigieedfor thenid dimndsapproswivaiditg

EReY P DA G, PR R SeFQRGy SHVISHT PREAF be amployed.

stimul ati ame idvegticIesdrdedBéréig alsb Bidol $sBQa @kthod of preventing
ellnlnatlnq an adverse affect i duce e.donor
4

SRR GO THBIOBieBHr S VS GIHEREIY g ne BMSCs

ﬂfaq;‘i@;!htylabﬂcy &ﬁhér@;ﬁbun@alltyfeﬁ@&% aRbuktes thé ﬁ*é‘&en%blﬁ ftx%ﬁtn{hﬂt or
fron1 raft versus host disease nay be treated

Fitien & hest remetien of the trneplﬁ@@pﬁ/pegr@fttverSVSe‘mﬁt:@sease Based

hﬂblﬂ'tl@ frefht ELdISEuRAL heldpbutR @¥ELtvE ¥mbhg g BMI:Qiht Afount that
graft 'versus host disease where the BM5Cs are

mbibithprsdestcases ithe ralmbamf@mlva@ﬁﬁe@ﬂls wéhep gompated with the number of
ﬁ:ltl'vﬁkcp?tcgllsgm @etﬁgél&%é Uﬁhp Q(ﬁltlingfréc ?\%?B dd I'llhfhe situation of host

enbodi nment the 1 nvention, prefre
regeciiqi @rthe isanBpBGsarnetiectiee aviouai QféiMW@man haowrd dhab indibits or

@e{c(:%)eggea i dul rh;'&%eli %%@ﬁ%ﬁ?ﬁf adifs Y @Pe@lpr@ﬁ’ oPffie #h Qs'b%ﬁ;s%ge‘y Bhnpared

rovi e areserve o
witl fhie mulaher Qf I%mtumtesl T eils hﬁbatempgpnaprlay hgadnmigisgataitof the

S o) S cussed

HESE A SRE R RAP Bl PRSP RO BB e
amamipihet inhibagrort (ieeretules the@uniberaf acttvh&dmcﬁﬂspiesﬂﬂt in the transplant,
reci pi ent n ot her el ated sour
0Tt or ont ARG a0 i SR hf Hedaihely Gmppuing the
ﬁdﬂ@n bedgesated T gslisig aBé‘aﬁgan Enaﬁedraumt phi&r tfd Itlfnﬁddﬁﬁﬁiﬁt&txon of

er nvi si on t t BVSCs t he present

K525 st cuih BEmuSed of e B OGOt e Hectpighor famsplan

ﬁmg\eﬁlg tlfeﬂefdrrﬁ%ié‘t?&@ioﬁ of BRISES %e@é‘m i ma@assu R HiRsSbkotRe Bf 440
therapy, for the treatnent of host reJectlon to

t he
’é!@fﬁ%ﬁes ipjthesiynbsy ofachyated, B pallsdn the seoinisnd ahths trangplant or I the

! ﬂgﬁt%afﬁlfat 42k0GaBNVRER tehdmPbtaB6H bPBMSCs thereto, indicates that
|nnuno§gf§ essive drugs in transplantation i's that

W t
thy nubaigf B matigersd 1staﬁb}er@e§g@¢ffec ive amount of BMSCs.
In yet another embodiment of the present invention, the BMSCs can be

used as a gene therapy vehicle for the expression of an exogenous gene in a mammal.

The benefit of using BMSCs as a vehicle for gene therapy over the presently used cells is
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invention to aneliorate the severity of the immne
response in a transplant recipient, the anmount of
WO pomanosappr essi ve drug t herapy used and/ or t hBCT/US2006/000839
frequency of adm nistration of inmmunosuppressive drug
b&sQ@ bR4RY n67N dREoveRAMEEIMS Es Banreifvive fof lofgd peidg of fime uden
I mmunosuppressive drug thera is the all.eviation
C@flpag%‘ﬁé'ﬁa@”ﬁ presesly Sspp dE AT %ﬁ% theraRy APRIFALP e
effects associated with i nmunosuppressive drug
therapy. It is also contenplated that the cells of the
presentlﬁﬁﬂﬁﬁﬂxﬂLﬁﬁ¥mbe adm nistered into a recipient

as a onel"ﬂe' ftt radiit 1§x9é’nt1t9:'i‘@anﬂfe%@héfﬁ:ﬁ!ﬂy RAbdifes by having
rejection of i ssue or gra t versus host

exlZoRais @enec méertai mtm@wml ptosthe BMSS, ©presivstiacion: Hck fe
troﬁtﬁ& Pac%&t ﬁ%&ﬂﬁ Rtk @ﬂﬁlﬂhénﬁeu?dtﬂo?hﬂ@taﬁ@ tHeNfke n?ﬁéjset:ﬁged

nosuppressive d herapy. However

fabess are dseneﬁudtltt@ ptighberng edllst The fagiess ilu ryaey limitgd iy éIF
ye A\ I
R e e

fibfobiusidrawth fa@predFGB) F@ﬁeﬁ’ ghialglerifad ngarogophip Gstor (FBNES e

eohePae apnar g ket SRR IRRRER i B Hery e

n{sﬁﬁﬁhﬁ@gﬁawﬂffa@tﬁﬁhh&lhgl?ﬂo&fh @GFBPYY , IGHBIGH, IIDnerfIL{6hlL 8,
transplant and/or  graft versus host di

mpResytY ﬂ@nﬁi@a@%wtem MERLY; mononpcleppphag %‘3{? %Pryf 38}“?%‘8%

FRRYRLCOf), RMRSRophR fAdors (WD) tidshkainhib b dﬂrﬂi&all@brotemases
decreases the nunber of activated T cells

(EBMR>A), SIMRE2; Fimcs aeerovibiaetop(TNIC ), Varewlar epde%\r»liwé Bt frstor
(@RBRNSACR D! BN s SilcBbA QAL B (uBARY, Béne

tion of host rejectron of the transplant, an
nedrplegtistie pertouABYPABVEES, 1L, ntinrstsumeelk facier (SER) isirewal cell-

dreg%?%efcct%rals@lit ﬂép{g%{@ Y vgfi x%%ljx HRbE %B PE?P*BSB) @angﬁﬁmng

ransp when conpa
gmi;l?fh@[ctdﬁba@(”ﬂ(:‘vfai ephnﬂIthEIBl-s in the recipient pr| or to

adm ni stration of t
versus ho%tangingLashet %Jﬁg/g? ‘f“@é{’ﬁ V@eté“i?gﬁ H}Odg%d %ﬁ%@ess geene
sf¢h AMRNThRRknei KiAsBiol Greeh FilRekeasPdteinE@HR) mihéuh cofild be used
acti.vat ed cells F nt I he tra‘grﬁx!?an{ér A@ :
fay theig empxal hydisatm hé@cy& Wi BESCRUERIHE G OB)f ytometer
Q%gag,@j yng the nunber of activated T ceI Is in a

cipient or in a transplant prior

adni ni st r xadditionfo gpueicelly medidyisg BM%Q? é“ﬁ Sreseiientin
eﬁ&; nﬁ( §%e§ gen-g 192F1y| Iﬁo&ﬁms idknbdt@1y felfic@ MSCRlcan be used to

ow ng the adm nistration of BMSCs
remqe@tekbs tha amedﬁf@élge in agrindipidualp Thpipgension payiakebedsd toj n

%Hr%s{&égpe r@tfe tha{ é{r@tsgcget&l C8lat R, Nﬁ)st 48 bk &ElARIC Mro@iced with

ransp ant itself that is
aogeae fir atdesirewlptdnem laed mttndused intcaan iodivigpalpyithiz whera the dgsired

di cat

d AU PLRIRERY. Mhisspect
Hr{’l]tglln%o E‘f’becpr%‘% ?ld\}% g@%ﬁﬁ% Wﬁ%@&? aPn yet ‘anot her
o ikecidv e o red}aftesttbl genertbsamtin Iwhmiartharmunq preteByBsadaynistgeed to
an individual by way of introducing a genetically modified NSC into an individual. The

genetically modified NSCs are cultured using the methods disclosed herein, isolated and
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used as a gene therapy vehicle for the expression of
an exogenous gene in a manmal. The benefit of using

wBkBe97634 a vehicl e for gene therapy over the PCEES2UWS/§00839

used cells isbased on the novel discovery that BMSCs

1ﬁiﬁlﬁnt§&l [n‘(d; ¥EinfRIduh ALK i1INRAERA HheR thelpk Bin W\ ERrE YARAT §reted
resently used in the art for gene therapy

bﬁﬁtﬂlﬂ%(étqféﬁgo d¥eenetic nodification The ceI I's of the

present | BYGRIhOI R S60Ebh Gohd don Qh B¥mprise
havi ng exogenous genetic materi a Intro uce Into the

npBEisle sequepges that encpéchatarelogans ipraieing are pﬁnoc!ucfeé dnte the NSCs.
I%ﬁ!"ttﬂerﬁeﬂ% LR LE% eett@%ﬁ PhieRaS0 m%&'l!ic%ta rg%? fsetegﬁgssidi&%as

factors are
tirsdpghidoeifachindled individithle Acaortimgdo samd aﬁpI@ts df e inventinmtNSCs

B B ST LR ORAI Sl e
gendticabl dstedgo mptehe & defeaive ghife@ayl/or E)Gﬁtr@iucgh gale-vdeisé v ed
t | t
BBy OE el cerat sl eratocyte growh
facto r ( HF)1, cadels i which agede dondtiukeis grmsfdckedfiaiotaakll, the

B S e s e L W SR
eme@mmczifﬂafgeﬁaagﬂ@wue Such @pylaidtyl mnheamsn@clﬁc&rat bmoter and a
g’fw%% trophlc factors (NT3), tissue inhibitor
P ‘P’bﬁg -ei nases (TIMP-1), TIMP-2, tunor necrosis
factor (T dehe coRfG iPireRAIBIAG idedl as 8h SXWrbssloAGL&6r that
(VEGFz GFéé ecur oki ﬁ?ﬁ‘é pl g’tsm rlmgears1 agatqfrvasltor T

incndep ths codingseayencs &He hetsreipanye protsitonsrablelinked tq espantip!

rcl:éulla'c@y séduerbes SRR wheh BEWERb: is frafkRted (mbte ce ttﬁ@&'@ling
I'I'derived factor-1 (SDF-1), platelet deri ved

sm@n@rmt!@e @m@ssﬁyy the eelhsFhsicadling segiuenee fis SReeabbr lst%sétodhe
réeliF sy @e %sglr for !exgbrt,asgl% BEha@ShRGLe m%l}%gﬁs PRiYe Rleotide

genet | ca eXpress a gene such as
smvncﬁﬁbqﬁeques e pretein way By d2NA Fganomiesd At syRihgsieedDNA or a

?gi:c{:%exxé@ % oREulS&RE A Qfri el r removal by

eat rren ncyclovir or separation on a Flow
Cyt onet erTh@pemnstredt yncludas the didl¢atide segjueren endaslirig tie

TR bR PR S RS Ry B AR RR e
tiear!l hea fisedorting cryecmlﬂmc meletide taifaltctlameg digifm@ad] imodecule oait may
R B sl bl PR AT o B Bt Srehit Bi¥ece,

i dusedl into @ ells Witdhe 10 chunath asisdplarate gaewr tharerid udfhs ifsr@tbf a

G630 SSGE BB B Sl R o

ifdaeediigg the Rl1d ieneh ReFoanEHE DNAeim‘oeﬁé cenTJ%genmﬁa{ pr@ote
the invention relates to gene thera}gy I n whi

D frgsaation dntp chyomioprames igay pe dfideds LBYe spapgnces whlch are useful to

promote integration may also be included in the DNA molecule. Alternatively, RNA may
be introduced into the cell.

The regulatory elements for gene expression include: a promoter, an
initiation codon, a stop codon, and a polyadenylation signal. It is preferred that these
elements be operable in the cells of the present invention. Moreover, it is preferred that

these elements be operably linked to the nucleotide sequence that encodes the protein
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an individual by way of introducing a genetically

nmodi fied NSC into an individual. The genetically
wo@bhTads NSCs are cul tured using the nethods PECBHUSmE€E0839

herein, isolated andinplanted into an individual who

iich thab®e ahidiéotidb edyutdve ci by @dgféséea iR cE1%:5R 1R he protein can be
secreted, by the NSCin th According to the

mPcest Intitian codons astp cogorstre a@tegallompwe&sﬁabﬁ patofa

R ELER dedfensE BdeecE s fﬂééﬁrot@ﬁ codRenslie fs%é?ﬂ?éﬂsthzﬁrﬂ%@él%ents
are introduced into the NSCs. That is, the cells are

ye factienl infhepaller Bienileyy. nieefan ead aolm@ylwssgnals used must be
famroﬁé lann B@%eﬁmm?e[ﬁé’stehﬁn@efnfﬁ?t&laﬁl ﬁéa%fhl%ﬁiova&s&gghu to

According to sone aspects of I nventi o rom
Repctics die\nr@e@tl ln@ntwrr inpludmiot n@rnor hmt@d @wadmeierstirap ateactive in

199@ QHIBRL AP TR 1o é?ﬁrug gfb%o‘té}aéw)’o eﬂh&g{e%dan%etfo%%lac e
a defective gen or to 1 ntroduc ene
Rppietss iQﬂ’nerh:agnplbﬂscrf@pemtere ugsfiflde practnpettlmaeprmdt invehtiah include
I ] [ ich 08 nsf.
ol ARG ot RGP s et ARAISH iR S E
ﬁssuers@guﬂunﬁmmtyers,eﬂmepmmstermf @eues aionmalla@hpnessed mxtpc exdis mdth or
ul ato uence

il st 5r bhst st seofe dE AP E AR R e FPS g are
wedehich I@Slﬁﬂtluﬂtvelly$xnﬂ‘éﬁfgeﬁ®blh thepelwiided vaﬂqoamrmme&aumes

ctor that include odj ng seq ﬁnce

B pialatres BEGLRRe B Gek Db R e AOE ek liaog desirable.
r egul at or yhe e¢llsei aRrHreeue inviehidn dah @8 trhfEecwdakng wel knoxgn

e

t ransf ect tq the cell, codi ng sequence w | |
feshpissieadi gg,a el githose %Vén&ﬁgﬁnﬁrg SEiJn it ifxogpersEngs
thhykEidirbductdMRitd RIWIRLY Kn@hr&HRMbEs 416 Qlﬁ?l‘é?écb’fof' Producing gene
expression of that _sequence in the cel

Gopetrusttinigecd BhirB R cxmes theueaias encpdedfyyghe eenesralp spme
S Aim G %s%r%sfe@&@&h@ﬁél@rﬁ%A@%té’bre@lphé‘t%'tﬁnﬁ@&foﬁw

or an NA nmol ecul e such ene construct
PRAE dezanttrpasipciion eddedtrgporatéay m@n@ﬂmhp@omh@edlated transfer,

%@E?Jal ﬁ'l'e&’ildte@ BA G i DRE hRBLYA Itljaﬁ]slf&%r Fé&oﬁaﬁﬁﬁlft%g‘gﬂ xgeEBF ¥ansfer.

enments and may remaln pr esent he ce
funct i oni hysanye espiodiseints, reodralpindng adﬂovlmoteptgmia@used to

iﬁﬁé@%%@it@&%l@%&%uéﬁcem% th@&e@lg rIffi‘gcﬁné &B@qdﬁrﬁ&t& gécbmﬁmant

ronosona enous genetic mater
retmoviod uc@@ts larmtsedzel liltmdukﬁelDHAl withr @ﬁmmqwcssema rtlaet e@lls. In

5 releetmi t%dard%a&’Bm&ﬁé\%? dgﬁrag oP 11 gmclrrler edlellte% trar{sﬁectlon

er n can nt egr
te&lmmmesaraemph)yecbm indotpooadeldaited DNA 1hh>eiméinlg celAh&iandard

SERRPH ISP el EerorPsh B sr et SR E0 Sl BiRTRa
@RS URREMS cibbdimerts, DN &f idtrodu@edditsdny titd cdlle Gy atiéroinjeation.
%Qﬂgwggvelll loyv(rjl% ectlrcg]potrart]l%n %rtqae gor}ilbardméllt tte%[lr?lgltmls\égrll g8 used to
introduce foreign DNA into the cells. A second gene is usually co-transfected or linked
to the therapeutic gene. The second gene is frequently a selectable antibiotic-resistance
gene. Transfected cells can be selected by growing the cells in an antibiotic that will kill
cells that do not take up the selectable gene. In most cases where the two genes are
unlinked and co-transfected, the cells that survive the antibiotic treatment have both genes

in them and express both of them.
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be introduced into the cell. The regulatory el enents
for gene expression include: a pronoter, an initiation

weowe/7633 st op codon, and a pol yadenyl ati on si BEEIUS2006/000839

is preferred that these el enents be operable in the

cells of thfespb@eRide s'td?édeﬁédeﬁ@maﬁ@ﬁlgt@dfﬁrare ﬂe}fofn?ed as descrlbed
preferred that these el enents be operably

nremiirokebli @80% ddplemvias Clawine: %b@n&@oryﬁéaqyabﬂeidr&uewarbor
Lmratarymw%ﬁst THE R EAHRNGB0f g» gﬁ% gg‘%ﬁ%md&'@& cells,

cells and thus'the protein can Itration
woidh hzsveéq@@n @tgmer@é @o@ipsnssaarg@nm@m gencombé ebmgenbus genlgean, for

AR be &) BUEVERS Lfor SRR R e A RIS wid e

wrgorf Qﬁtbdz $aprecdeng cantthe\sqdéb freplactih Itffoeetnleylllelp comptisngsa mnidtion).
ol &%g%%}{s %t Iet(i)shnusﬁél Ast en tl‘ln?cgegs@ﬁl yséova glngul rPB‘F"éoqu “%u

wrthi’r)bnemsnm caﬂohtnortatb ggmea CExeapldrn éadﬂtt&ﬁzﬂﬁ terienbehide @@ene useful

{ t hat
RS My odfe <l hfide CRBRRSR LG 88 p Bgine, and o
gene nxfid rfor ‘SVMWB’F aitier 1® salbet celfy tha\ha¥@incdrperamet efeSexogenous

O h ter ful to practice the
G5B G 1 S P ORSPHC A R PR ESPE 0l o

ti ssue- specshbile bp n@dmttwd&hat ithe@netRdde ABdcEIb&d Keddlh may be carried
function in_sone tissues but not .in others; also,

P Ghopunter gf Waysifad Wi aRUs odiseias ead pmpksiopihrgof that are

Wé1E oW ikHel ol tit SRS bCapPFeclRl BaRhnySMORRE &t forth as to modes
sequences. In sone enbodi nents, pronoters are used

Qiertion dnfeirrtiqps be@iesn eskliyres §h<g'lch@§ be gonstiuedcas|limiting this

i@lentioh ROy RREN 68 arSHALRRE Gith i1l RG0S BAAE RS Bn be
provi ded in such embodi ments when appropriate or
wesifylipynderstprd. cel | s of the present invention can be
transf ect i

avai | abl eq?% ﬁ?‘ﬁ segv% av 1%89%(?13{1&?%?:‘3&8 fs O?%Qtdwéémgrntw.ennon'
Hxwyen they agreines waxya lseitation piileisechingstoo distliesucedf the prysent

Iﬁ{,&ﬁgggsd%epﬁleg%@re enpl oyed for introducing gene

constructs into cell which will express the proteins
encoded by the genes. In sone enbodinents, cells are
transfected by cal cium pgﬁ@% pr eci pi tati on
transfection, DEAE dextr ection,

el ect r opoSai @idis hmaarmmlﬁgué@bﬂ mitentibli cﬂhﬁﬁ:.lr‘@pﬁmibm iathe repair
t r an fer,

dt f d t.ed
K Eet o FE TR Sufreare Gaettr: ThAaRe Frsndaie
temwaﬁembﬁthe rrﬁﬁmm@bmam ofNBETROM ¢hdfactéefiging e s regpaﬁlse to

AV Recira T G BRSO P BB AR FEe ORI e A vt

;ﬂélefeuﬁe@iregpbnw e ghesent B pYds bldr8RSiHe8dr BRIBER R&ERhibRCell
the cells, one enbodi nents, standard CaPO4, DEAE

guyatien i Hﬁcf l“p‘i“iﬂo et whekher RYHGaroar cxtpng 9@ syrviyal in vivo. In

ddesibR] tﬂélﬁl%seﬁf ﬁs&%ké’%‘ﬁ%nﬁt&tés "t‘l?eQIsE’ of BARdes ikl s BWAtized area
into dividing cells. Standard antibiotic resistance

of SN EERQSYPPTESIMOT dnmuneRriviles Wighiwewd pidealiogmpicatem cell
S8laffknd r ansf ect ed
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cells. In sone enbodinents, DNA is introduced directly
into cells by mcroinjection. Simlarly, well-known

we@bk@erapor ati on or particle bonbardnent technPCUES2006&000839

be used to introduce foreign DNA into the cells. A
second gene is usually co-transfected or |inked to the
therapeutlc gene.. The second gene is frequently a

SANHRe Hh{ Baragienizgiie 3 Stepaells (Y8qd: Transf ect ed
cell's can be selected by gromnng the cells in an
anthIOtIC that will kill cells that do not take up
shiatignedng T herpa -L=-Jeaa.“. mhere the two genes
are unli nlf-ﬁl%a%qgt lclﬁaﬂ'lrt Sfl%g(ﬂl Chh vaInQQCfBioscience
survive the antlgIOtIC ea { ave genes In
Rh@mcam(dklax@iaeéé») b"E*tettlss.xie it Wemdlwhtb%Séanhbmmssmd Steanendhges

%E%ﬁev%ﬁ pil Vi Ll%% B«%@%Sl%ﬁl/%reﬁne {173 n:%% r%%algm%i{sil%?s teased a%art
vith e @hir oﬁota&psﬁ‘mﬂl fnghdrldrshmratdddiydnmt'ammy wxﬂHetvPaMnuﬂ@tpettEh €ells

sent . i nventi e et.i cal |
RERE Pelirl Y Seaf RGN TORAT fln RES HinS B stk yperifure, The
eain@ﬂétqyﬁ:s@@ét&ied ThE) RKeRNSOpdwyemedita mDMEM/FezgamM @lucose,
be an exogenous versjon of an endo enous ]gene

&B&%ﬁ*&ee%ramoﬁwnt Biprabapates | oRMOFER @tﬁi@n%welemem
t f

%ﬁﬂ b‘g’n FeE(I) ex k) r}glgtgél}égdﬁ@l%tgé glé g g{)@f%d (25 Fg/nﬁ Polyornithine

nmreglstdqslldvgcdw\lahg’nﬂ hymén Flbl@deqnmtfhr greate:. than fySerls cm? flask

Wigh SprleEiRR %4 g@Rbd F 4o chron g @ RTL o KRIP W with Leukemia

Inhibsiotyl Reetor AAFaxt phiedtio ttﬁ&bﬁﬁkte(g@d)\tvtﬁ ntddaim Witk @0 ng/ml LIF after

SO AR LS 1o SXRenuS, SEne, S AeSee oSl LRl

hl’ﬁ G&ar d!)’@lry&kllﬁ%!ﬂ ldh)lq@y Re¥Rda ﬁ 90r% og e enddindOwith ﬁeﬁﬁd&%tplert]e growth
cnr.onnso OoCcus t he endogenous ne or ot
gRditng Cﬁgaerﬁ deysaged 3@1 tRYReipiZatioa ag %H@éle By Hh%‘tsef% 23

FMatdd ol foMet ib ?@d&ltﬁm biboSbeal! SYin ﬁfubY’e@tytS iddEvatd thb trypsin. The
various _nodifications and permnutations thereof trf‘;

giills aggapelletedhgig 09 pprg e Saltltmtea 3t 1oREY (eHIPE BT R r%tﬁmee%fidat gpwih

hR@tmama fidiePsi1as: 58% lf)boreil?y S oh Qoam%ksOfCeﬁg’ bileQ@PyoBfeserved
I nteractions between cell types shoul'd not be

w094t PMS® -580%icampleterewithenddiient i on i n any manner,
but are presented such that the methods of the
| nvent| on can be nmore fully understood. The follow ng
32 3 € 16 da gasat e aspects of the present
[ nvent| on. .
the t eachi néga;%“%et@éﬁgtthi%w?%ﬁ%?ﬂ“teﬂﬁfl%ég%ﬁ% b 4B
bseis end Weretchltured foir abouEIG\WIiﬁﬁs Sf lercellevérs ehavatedafor
Piplrl S80S P PR mofiee Pl E@lusE i Gl Madlfy
Rthriduas! aneﬂ&h eelRxeapished MBS doniamitg 326 FBS and blocked with mouse

immunoglobulin prior to staining with fluorochrome tagged monoclonal antibodies.

Background staining is determined by incubating cells with isotype-matched
fluorochrome-labeled immunoglobulins. About 50,000 cells are acquired for analysis on
a Becton Dickinson FACSCaliber flow cytometer using Cell Quest acquisition software.

Because BMSCs/NSCs and hematopoietic cells differ greatly in their size and light scatter
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the eval uation of the i munogenicity of NSCs, by
characterizing the T cell response to all ogenei c NSCs.

w0 ookaze3been shown that these cells are recognP@EUSiwge/T00839

ceI I s and elicit a proliferative response. The present

PHRLPR LA ARR AR E Ine B h 1B Rl ekacief A cach cell
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with a Pasteur pipette. Cells are then pelleted by
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2 Iifpratie genciq T Cell esuspended in 10 m

of NSC gr %ﬂnﬂﬁ%é&%ﬁw@sl@as KAkl bF Ofewa mlxed
EI ut am ne, 20rM sodi um bi car bonate, 15 mM HEPES,

cyteisation (MAR) ysippl episrs respondierrellpidriradipisg Nﬁﬁs as
gf?l}lator &ﬂ% Ic’ﬁllel MLR! @hi@h He8rlMer €Q r@ﬁjfe{aﬁ% fggﬁdf‘ike to

yor ni t hi ne ‘ovefnight followed b human
Hidanidgees tis prediotivedproairdyal phallpgandig celts 25V1MN$¢$1‘§%6 Bfeppred
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W th ke a tory ctor
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I nhi bi for to j.pactivate .trypsin. [
Bapwreebh cal oreliftiop s ts Tianiatet fose g Shiders esn,
RSP edsalt L detron it RSB RINID Sheic N [IsQMd Rcomitiet By Tanlls stldatidade a
at 1.0-1.25 x 105 cells/ cnR2 on coated flasks. Cells
Ametional FPRESEFsPeFei n 10% DVBO + 90% conpl et e growt h
medi um NSCs Express MHC Class | Antigens: NSCs were

or epa}r ed Lr orp hu1r:ran fet aI t| ssue u?| ng rret hods

passages. BEYH§c§€vlelle rd/&%&‘i t%'éth@s %mev@fn thm npAngalﬁﬁé |¥man
rel evant ane nolecul es using standard fl ow
byrteamaztawy/can be purchased from AllCells LLC (Berkeley, CA) or collected via needle

aspirate from a donor. The cells are spun over a Hespan density gradient at 800 x g for 30
min, and cells at the interface are plated at 1.62 x 10°/cm? in T-185 flasks using
Dulbecco’s Modified Eagles Medium (DMEM) supplemented with 10% FBS.
Nonadherent cells are removed from the population of cells following a period of
culturing, and the medium is changed every 3-4 days until the cells become confluent

(P0), which typically occurs after about 2-3 weeks of culturing. Adherent cells are
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techniques. Briefly, cells are washed in PBS
contai ning 5% FBS and bl ocked with nouse

WO popaooglobul in prior to staining with fl uor och€DIE2006/000839

t agged nonocl onal ~anti bodi es. Background staining is
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theqiigh ind A0 migugreelistraivgt erempesiebrie rieicekts ¢ Wiéé’rhleé ge&hei ¢
%5&55%0% ﬁhglggmm NEEld e RhteMNFCE- m@ﬁasﬁml au&hﬁt%/ cmébout

one- ocyte reaction (MLR) using T
sl 0F/em Ol gre@gltursd atrfd °¢ i alainzididigd NSOsphete @lﬂtamm&i%) ICOZ

%&?{l 4 ? ?a gﬁ M%&Ra cgm&ﬁitﬁg H?&%H% Frgt cEliths ‘Prgdeh and reglgced with fresh

[ VE T espons ant |ge I's predictive
foedias Goluresdre 6k eabﬂydgﬁbdvefs ontdletheerit strarhal @cllﬂ\ﬂ@@gn@\gn@uent

repar e h I [
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r ement

LDy Gl Sl pphied b et 5 Y R SAE ShiBS. By
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P RIPatUIE BEPs AE RARO LA R T pphaisedD1 ). s

&dlis Qantiatappa ﬂglﬁ i)t BT sag pestivefiforfTigel {CD90) and MHC class I
roliferation conpared to a%tol ogous PBMCs, which did

-18% ﬂr?eﬂaé@c regative TR MHCClass [LaRHeREs of T cel |
proliferation even at the highest cell dose (P<O0.05,
Student's t test). These results denonstrate that

Cs are recognized by T cells and induce a
functi onal | JaRRSE S RRRADS G BIIR béhednarrow as descrlllgalc\e/dB eégwhere

Characterization of Boneé Marrow Stronal Cell f{
BivBiasndeylresk foripasergsy Hhsy rerasstidpestiwith mvariely efftuorqeigiome-

ﬁa)éag&)h%noéqmghtlbodles and evaluated for expression of cell surface markers by
flow cytometry. BMSCs express CD90, CD105, and MHC class [ markers, whereas they
do not express hematopoietic markers including CD45, CD3, CD34, CD19, and CD14.

They also do not express MHC class II molecules.
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bone marrow can be purchased fromAllCells LLC
(Berkeley, CA) or collected via needle aspirate froma

wa@lomwen763The cells are spun over a Hespan densiPgT/US2006/000839

gradient at 800 x g for 30 nmin, and cells at the
ﬁ L 1 { in T- 185
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pdrmh éall SupplEmeBs wfefeaﬁ)mwdtfrom Géans,ldaylsl@ﬂ @heuctept human AB

5?41}80%1;@2 ‘%assolcl?%fsngelaﬁ SP‘%J Ry eer \ggd lTnceﬁS{‘l~ W Cllg ac!i Gt

SRdbiwENvelE (Danativeldnve-eell llow i b\&paﬁi’porr ﬂzttéxd»ttamdﬂat@mBEdﬁtbon

ﬁﬁﬁmﬁ %%%h d i'tgla}l%tlg rtgrﬁlillgt%g%eélg n@tlrgglﬁ%r ﬁeéﬁ R w18YSradiated with

S@ﬂ@ﬂﬁ@@aﬁﬁﬁaﬁkdd&ﬁorﬁ@i&@a ceditn@seurbIsddds @arBmator B, Parsippany,
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CGenerally, cells are passaged every week as th

pelons tredmenty éﬁﬁell psgllf?fawat@ é“%ﬁntlgfﬁ’é @S fgfeqnyaed liywéﬂlﬁlfﬁ)}éle
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Rat MLR Assays:
These assays are set up in similar fashion to the human MLRs. Briefly,

responder cells are produced by harvesting cervical plus mesenteric lymph node cells
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BMSC Phenot ype Human BMSCs were produced from bone
marrow as descri bed el sewhere herein and cul tured for
WQ2pasdages. They were stained with a vari ety RBPET/US2006/000839
f 1 uorochronel abel ed nonocl onal anti bodi es and
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eval uated by m xed | ynphocyte reaction (MLR) using T
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incorporated radioactivity is determined by scmtlllatlon counting and the results are

reported as counts per minute (cpm).
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wells per treatnment. T cell proliferation to

al | oanti gens was determ ned by pulsing the cultures
wWowak/03374 hym di ne on the sixth day of culturepPCTg2006/000839

cells were harvested onto filtermats 16 hours | ater
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xrawdl@sgﬂelfwgs BB coip/ivek) ;BM%C%%W% d(fﬁer%lt fonorspiey
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popul, at reater than. 90% T cells b
iy b e cE G ooy R bOPRLE L RRES ant i ” oo
MAb to detect T cells. Cell culture nediumused can be
| scove's Modified Dul becco's Medium (Evli DM

| i mgpt h 5% hunan AB serum non-essenti al
am no aci BRISGE AP IS MLR assays to determine whether they

could suppress alloreactive T cell proliferation. Briefly, BMSCs are irradiated (5000R)

and added to one-way MLR cultures comprising purified T cells (responder cells) and
irradiated allogeneic PBMCs (stimulator cells). Purification of T cells and culture
conditions for the MLR are described elsewhere herein. BMSCs were added to MLR
cultures between different combination of T cells and PBMCs at a dose of 30,000
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pen-strep/fungi zone, and 2-nercaptoet hanol. The
cultures are incubated in a humdified atnosphere of

wG 20002328 370C for 6 days, pulsed with 3H t hyPE€TUR®0¢/000839

1 nCi/well) for 16 hrs, and the cells are harvested on
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After seven days, T cells were harvested fromthe

ul tures d tained with npnocl onal anti bodi es
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3). BMSCs IlsblﬂaﬁrrtBSﬁdr_é_ssthhﬂuan@ib rdsporES t@rNscEqn dze,toe'r mam e
whet her NECS suppressed al l oreactive T cell
fRenoasesity Nat-eare; CHWBafRﬁlF? aélagftﬂ@kcé’?l\é%ﬁ@%twwnspb ?nct%Msgs
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eDesagen, 209 whethertike Ricgllseass ClabseCBs p%@s B(a@e@onﬁ@ﬂcytokme
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that a ratio of approximte
responder Afsecaid] gOLamf@kpbrhrEHS@fEf desngmdtOfdonermlng wihéthcreBMSCs
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anduvtith dulnghiseitouvsie Sf mmguﬁwuﬂ;mshxomnﬁa&d) omthe nDtBBﬂitldi:ﬂaloallIre it
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HP? osuppr.essi ve pro ressi on Exper nts
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fibroblasts (control) or with rat BMSCs is used. However, based on present disclosure, a
skill artisan would be able to use an allogeneic model. The xenogeneic model
encompasses the following criteria:

1) human NSCs as the donor cell;

2) rat BMSCs because human BMSCs have been shown to be non-immunogenic
in terms of inducing allogeneic T cell proliferation (Mclntosh et al., 2000 Graft 3:324);

3) the liver was chosen as the site of implantation due to the ease of administration

of cells through the portal vein, the accessibility of the injected cells to the immune
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BMSCs are added to one-way MR assays to determ ne

whet her they coul d suppress alloreactive T cell
woe@biofarati on. Briefly, BMSCs are irradi at ed PGODOSHRP6/000839

and added to one-way MR cultures conprising purified
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P%fGP‘tlﬁfrt CEBH VDS Diected intiapert @C%’éf‘s'@8$f’r5‘é’a thei I%Rﬁnélf%ef
sﬁﬂé‘er ﬁS@s arB¥Eroxin@te tBelshaet die VBRI NBCemah GISMVBSd%me trapped
ferent combination of T cells and PBMCS at a dose

ubtme Yreraforcrariakdafueny. Theussiof SumamNpes axtbapnly dupat esdip this
nﬁoua%gogéé R as‘ggssﬁ'lgﬁ obaﬁ%ngﬂaﬁnéﬁmggaecﬁaqemcﬁ@ spRifRNRCs

WEr e Suppr essi on Wwas det erm ned by conpari ng

hymen Al@mﬁquemw alled medef pescrikedtheredt alsp qap be Heedde Aetergine
ﬁﬁgﬂgékg&%ﬁfbg 5944??@%%% ltl?el 1?1 b 66 of recipient
uppression = cpm 0 ure e nt al ni ng
anigsts byelsing these paks croorterwdy WLR assabt.ure) ] X 100. Exanpl e
3: BMSC in Transplantation The follow ng experinments
are designed to explore BMSC nedi ated i mmunoprotection

te%m eII gr g re ectl on. aﬁ\gens.t = C%%l <!1B be
are used ‘He ﬁcema@bnmtems& hie oﬁarectemZed\ﬁam mmeldnffeyermdohors

oB B r bt ot oy R ped B BTN LR et

fi¢stly thawdd BBMCslagspediasacontrols.NSkch o thescmippatient dfeells are

PR SNET ES h SO S, BYRCS N B0

aBasehei€ &ldelld, yine3)ed T Edlltl‘éspOWetfbloékﬁ)réMlﬁmbmtﬂleﬁlob mablcumclby
parti cul ar theore(1 the results fromth
C)étsz%l@?ﬁ rRAR enematpd Jrogy AneRs SRPRETARES Rreide ‘\‘Rﬂé‘?tﬁ’étf’ thle darapteristics

detkfniAlk iMAuRSkRK m b0dakhh 61 Bése $Bpuam>n§92&u§mr ker
expressi on, and et her the cells are CD4 or CD8
positive. Based on the cytokine profile, it can be

b8k Res oMAEh R oeiciRy feflvhist oAl Surfld mAfkerss- ﬂoﬁp@telfnetrv

cell's. A second group of experlnenfs ar e deS|gned
det eNffaand Bk preRVvET ek ihelpwoss Ressagedopsible peadod o Qbﬁlm

s%c (\:ﬁm{b@rs a:'f SN f@ﬂﬂes%%e?ﬁ{en@w@gée ebierd heﬁyés@ﬁ'ffb‘ﬁq ongoing

pro uctlon rin course of I NMMuNnosuppr essi o
c@asesdn dnl &Srthslpar(ésewf calisloslo ssing 0.05 % tiypsine Freshis @lamatPBMCs

ar%M%%Sas%%%g&stew c%}lls, %%ﬁﬁr&gm‘;e &l S8R n 3 EQF%%?“%%M

can suppr ess era onin a gene
andelestl)iand ot cmimnmtorymmﬁchkes (G40, GIDSéxanBO vﬁ})&@; bﬁﬂew

deSI 19¥ e%ﬂ’?‘@’r 8‘1’3 s%fs ! xgﬁJBJS c éta{%ng%%s ad Efogl(e% Wwith mouse

iexenglebulis Ipﬁbﬂo sﬁlmm@eﬂmr@chm)ﬂkethggeﬁVMn\bcmgal antibodies.

B:ag%) | (?qr}]e%illsn etermmed bynlglgubtatl?riag cehs thﬁ 1sonp£>-?nCalt£1l § nt

ﬂuorochrome-labeled immunoglobulins. About 50,000 cells are used for analysis on a

Becton Dickinson FACSCaliber flow cytometer using Cell Quest acquisition sofiware.
Because BMSCs/NSCs and hematopoietic cells differ greatly in their size and light scatter
properties, it may be necessary to acquire the cells on the cytometer separately for each
cell type. The gate coordinates are determined by spiking BMSCs with PBMCs. That

data are displayed as histograms or dot blots.
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fibroblasts (control) or with rat BMSCs is used.
However, based on present disclosure, a skill artisan

wowwba7d3e4 abl e to use an al | ogenei ¢ nodel . ThePCT/US2006/000839

xenogenei ¢ nodel enconpasses the following criteria:
1) human NSCs as the donor cell; 2) rat BMSCs because
hunan BNB%S have been shomn ho be n%n |nnunooe%|c in

é#%y ntosh et al. ; ZOOOVC}aft 3: 324) ‘3) the liver was
chosen as the site of inplantation due to the ease of
adni ni-st r &neorryoYILBakdays arp newd de vahatepoiunetionglapsponsetby T cells

1%%?18%6?1'«3@ tﬂntu)étoq edﬁsh efhle %L?f%s?é}rs %Fel de§1g£&1 tb Iggm})are Pur dﬁed T cells

esystem an to recover I n
tpeinfrectldmte&l B8BMGxias msngldtmeﬂenmdmdo assesadireqhaersuscindieget T cell

LRI BB NGELAT 1L AUMESA! ke, BBEOIR) RARy

rox
idmeatﬂgrﬂécefkls,zn vasthBMB6s celNSQsvateely ceilssmllﬂee!d}oﬂhm@h apfsssional

e | ter. t.al Th f h
N Bt ot Bbes N TS B ek o et b isP R b1 e e e
assessne n}l\/ﬁaécrl] th@he%jﬂ ailttree Ate setipnging ul?ﬁ:RtioﬁﬂblflPBlMéls or
S | C r ma u seguenc e e
SRR B oo e dvopem JepaEt e o6 RfSormusha s
§tﬁxﬁ1]é‘5§%lla NBriENGCeell NDUCE’ /avell) &€ bdltuf@lsvﬁﬂﬂﬁlﬁdﬂaféd (5080 rads

| ynph o e f reci ent anj mal s usi these cells
B g e s e SCadtniopas PN ph PR BHG S (20000

@eﬂlsAwenpﬁmm thRrcldr QHIANE plateNSHife RT/IQCBM@Q%tam-EH @om difftrent
response to NSCs are characterized fromthree

dnoprsiswgmediendls Aiscloggdchereiie T exdlp argwrified EeyrpaMies qhgpined from

&%Q@l&%&n%gﬁ'aﬂe‘f R RS shicvein by ﬁé‘gtah%"s%‘ie%gon using
freshlé t hawed are used as controls.

mhgnstic pepdal(layrab rli@c) &3 regieb¢ rongF eclisy Mauae e@nchﬂnal @;Ibodles
(ERBLEHE ) bl S PHAoE AL SHIASR, (RSSS Plt
CBILY), NEsstnatif(drSoaapd 881¢ olassdi angigensanti -OR) prerdsed to lahsll
&Xée%i %a%ngﬂ% ?arg@lgseéo?‘ﬁ:g %tﬁ < ac%ler oL ts«?%%e{ H&W ate used to pull

provi nto det erm ni
thewelsogeim acnagnem fidd.c hhaxfesulfiresel] populétani amwis/pmalbcgbzit@ than

%}a frfgcgfés %ﬁ %gtqg fmmf‘s Flﬁ%&?&e&cﬁg@gd Nt ?E‘Eléﬁ%b o detect T
eVial Tied eils ate cuhnﬁedi ovRSive pa&siafg:el I}udbmcdiils MedexedGMHM)

obt nt nu ers of cel for e ..
b ErtrE bt S Bl el om ey B i s il v
ﬁdnLdéﬂd/p/ﬁmgizbn& @ 5—nie|r@‘pf©8th(nﬁ)l XTHeO&lltﬁﬁ:ls b&llﬁduasdéc) mLtshuﬁgdxﬁed
% trypsin re use

HpRERhsreSt 5%@%@ s glfél"@ﬁ}éﬁ’ a@ff‘é*r‘wﬂbal ?hafmlca&ep@erg%mw for 16
RurdVhitd MBLEISSRShArdsRaSn Ha}a&%ﬂ%@n ah@on?a% 9‘6Qﬁell)celg harvester.

costlnulatory nol ecul es y
Fheoneasparated tadjoactByiyes ﬂgﬁerm@ﬂlby Senellame ﬁealtlina aBe results are

&9&&@5@ &guéﬁgﬁﬁ§ngﬂgnglocked Wi th nouse

In order for a test cell to be deemed immunogenic, three requirements
must be met:
1) the test cell must induce a T cell proliferative response that is at least 750 cpm

above the autologous response;
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I mmunogl obulin prior to staining with fluorochrone
tagged nonocl onal anti bodi es. Background staining is

waledoeoni3med by i ncubating cells with isotype- ne€TO8H06/000839

fl uorochrone-| abel ed i mmunogl obul i ns. About 50, 000

cel | g)aKeestmastionahdekN@H)8dt SelPdpnfy ﬁ@%@[bgal&&u%mmust be
FACSCal i ber flow cytoneter using Cell Qies

gsejen than erequalde 3 Qedd. Because BMSCs/ NSCs and
hemat§pQIELLS bE %ls{aﬁst@aflﬂ; ﬁémﬁ&a%@&lkﬂéreh& eRbdeh 181 Elﬁolggc%s

| ight “scatter Ber I €S, may be necessary t
%M@Sﬁédifﬁée%éﬂlss( h03, ﬁ@déytfsdﬁ@@er separately for each
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e SRR LI S YT AR oo
Iesponeiyereas canh tekd telbis ovlordovidy atilerst 2M(praftrkbly By ﬂuffemla"f mlb
§6moR0 rl‘?%? otfﬂle%okﬁg%l:b%lugedu%gﬁna@g elg)'}{FeC;S cg r{bh al;\gge, the test

assay assays are us 0 eval
pqpnlatiommacbnm@gblmnbgeni'c cells to all ogene| c

if)lrrprrglr :t gurNr | :age dex?l%%} 1%{;55 Iingl%ién %%%ﬂ%?t%&ﬁ%@?] ég&%%ﬁ@n, ggt not as

higls pothateseercte lallsgenpic ®BYATs Wbclacmmslarge mambery ©F piogessional

BEGEE st d B bl BB G 1 ect 1y

aaiinoadpprgsive. Ciels Rlievad thah FNSSs cat ﬁm:t‘f(ﬁﬂ dlﬁcta}CéSiAM@rTf there

indjrectly thrgu fe si.on X e
ﬁé\% 4GRS REeSfich T Y 1ot E‘{Sf%é)t‘?sﬁa? e% iy Rigipyoliferation
@ﬂﬂuﬁﬁéﬁ T g@ﬁ&ﬁder dMixed chlymmlwke\m&dntwﬁ Tg BBRICSREpodfer
usi ng unfractionated PBMCs or purified cells (both

popglafiommay Biod fuin roye Ygorpusbpbigde indieqt patigen rorestatiogy The
| 1@8etb bk tRF re§nsSmayed Bffled towar§ f{J g§r tinfe ﬁ%rlods for

are cultured with irradi at ed rads

%whprloa%ﬁra&pnéwye gllqapligensire nesgetty beéeke@um WP Gsenths PBMC
ﬁpuﬁhbrp 9%@%5% P%Séﬂ% O agk skmel 1) in 96 wel |

mcroti'ter cul'ture plates. The BMSCs are obtained from
di fferent donors u3|ng nmet hods di scl osed herein. T

ﬁakmn@éﬁzm !refghaﬂj swcéipv&ﬁetﬁb tré’s'p&?sg 1 5@&5@% N§é§and

In the art. enrrc 'S acnreved

hM@Q&b&ﬂ_mmmLmn USI ng magnetl c beads (Dynal, Inc)
tor em)ve(ﬁﬁ %ckpctogh@%-r% 8A ch?@%te@? ﬁsoqh %isder to

( MAbs) speC| nonNoc
deding gn 4(hintiqnalq‘.[araih2ﬂe)t¢r oBhec thiah sro(1€m¢t10n a@E)n)arkeNKf E edall a;:twanon

as nti.- DR), ar,e
TR EE Rhesr Aal B Ehophiafill T4 b g e
@D4-+and CA18-@E03ttive rfmaﬂeaftegaﬂam whiotigCarnsd BSESEst o pul | t he
cells out _jn a The resultin el |
opul at | oh i and PRREe iy Mook iUt dederestgd fom
Tl e5Mflask conmty a/s RERbYS biSevhete 1@rdin. UBIIR SAER Bidtuesd apd et nf i3S
n'AEtodteg ﬁlls The cells are cultured in
welbRjetes: & [iplsats fog hasypshiag aled EnRINtSnt pritiagdyy cells (14 x 10
&umkm&g@ﬁré@ lta theaftnd) wmauﬁﬁg%rmcpm EFARIMD, véith
a‘rjlllg]ger;lglc PBIMCS (7x 106/we11§) w1th NSCs (2 x 10° cells/well), or with BMSCs 2x
10 cells/well). NSCs and BMSCs are also cultured in medium alone (2 x 10° cells/well)

as additional controls. All stimulator cells are irradiated with 5000 rads prior to culture.

The cultures are terminated at 1, 4 and 7 days, and supernatants are collected for cytokine

analysis. Nonadherent T cells are collected by gently washing the cultures and the cells
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cultures are incubated in a humdified atnosphere of
wo2%0e07@r4 370C for six days, pulsed with 3H t hpoT/ds2066/¢00839

1 nCi/well) for 16 hours, and the cells are harvested

£10 afllyzc8 BY 8LbolS 0 HonRHY SIS (P IS, G ED2S expression

harvester. The incorporated radioactivity is
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a test cell to be deened i mmunogenic, three
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epodysivesd T celld thatsrecanlttined e@dthBMSCat | east 2 (preferably
3) different T cell donors. If any of the donors
produced a positive response as described above, the

Cesict@pl can icankiing re3poisesde bibekchd NSO EBMECs, MrCBBRICR.

expect ed ni ant T cel i
proliferat | ef)ﬁll?ar lzgg‘ t#i?ﬁr%@o‘fsﬁé? al&"é@‘i’?“f gem cells, the

@hél@mﬁﬁioﬁseRBh@Es\ahd BNSIRRAEbd bshedscdFPBMURES Sse@bs controls). A
g};of essional APCs. BMSCs should not stinulate T cell

lolypg Eppansctiould secsete HAY-Y apdlli-Prhetsaep phe espapse faversilk-4
bl ILQI‘()?QIOEs}ﬁ%n 'e{ all\% AP R0 S o 71186, |I¥ th@%es%ﬁggsso r

if there are ﬁlpu ations present wt

pdlerived toajardsa elh&wl Igeipetion awseovp,cﬂytoﬂ(meamanmucmﬁn Jprateiies et be
[ P [

En X grgg@r%l B%hlvﬁ reiﬁ-[llagee sst%sgfbntxég bgllﬁogll@mg Cf‘hﬁ ?&%8\55@ (1neg

wiligogdLig cyftqktwas,tom downi-lrmtatmatht: lr@pcmsp uﬂsgﬁt- )i on. The

t enpor al I e ons

shifted t |§ \Age?%dtef onﬁéhéroested%oerfl;lg fSUiures™of Ig?ﬁ%’;gl -well plates as

qesalbied elsalieonheseing At Bhit Galliitolf ggRemathtars datiested per vell when the

t ak P in t PB roce d
SSER ctfecfit S TR olorhetin PR Oars 1of i LRk REsHES SBted by
WI G (Ily'a)klne m\nnhodlsl A:m’,é}l (Ray@@&;clls Irich) Noﬁ&@dé{ﬁﬁ) ﬂl@téilg;egts
ogen ow cytonetr .
P08 Gk B NE ol B SR e ey o oo aeiegt IL-2
My,qme bnd [.- e Ja8itidA tPGLSF, QRALSPARRIBIKSs -06he! -st kawy, g,

proliferation as a marker of T cell activation,
-12, -13, -15, MCPs -1,2, and 3, MIG, RANTES, TNF-a and (3, and TGF- Bl. Further

quantitative measurements of cytokines of interest can be performed by ELISA.

Not wishing to be bound by any particular theory, PBMC and NSC
stimulators should elicit a classic Th1 response with high levels of IL-2 and [FN-y.
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and to further assess activation at the subpopul ation
| evel , CD25 can be anal yzed on CD4- and CD8-positive T

weei®7af4 er culture with NSCs and BMSCs. NSCsP&ENTS2006/000839

BMSCs used in the foll owi ng experinents are harvested

%‘ 1%;5 1B0tefhiRls Knditlds :ﬁ;p?ecssﬁec' R HRRSC £4S LW Sronses to

HUT VLR cul't are set up 1n b wel plat es,
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FREOTETID AR HCL el S e it GHea TRy SR P
cytometry for CD3, CD4 or CD8, and CD25 expression

u5| ng, APC, FI TC and. PE fI uorochro,-c,onluat ed
HEICIIAIRE .s veeiiect of BIYIS Cs an L ¢ t M
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since both allogeneic MHC class | and nol ecul es are

predisted pgaisit hedBMBICsis éﬁlpﬂﬂé@éfomptqsa@% the iget of L Ametching by

g&:{i&?a%m,l; Rv&§C-2natbRY éﬁﬂ(’ﬁg us HRCF b taFedcoﬁ:l?gr td To &8 1§1matched
I'snot expecte serva present on

819G, I n addition, is not expect to observe CD25

expressi o Ingoelﬂgf;; éﬁ%‘% Lui)%/) elé]ﬁ(gn Soyinta Itvllﬂ{% fsle% B IY%‘@el}l) are

Char act er ne res onses
biﬁ(fmed ﬁkﬁﬂ&gsmﬁ?ﬂ?ﬂm x T vall) bhBCs thar Hbtvmllb msntchn@te‘f plates

el R PR GBS EL B S B R e

Bllﬁﬁﬂg as5 £ 00t detid/sbll, 2Ad THel ateytpetedds pdoid de@hﬂeﬂtsﬂd@ﬂcﬂoét 185

| E and IL-2, whereas a Th2 respo efavors I and
Fqﬂ\l-‘%ll(t%%%eﬁaé%?] d(és[a-recﬁponse £9s C%lﬂ;fg cgl?gé%s ré ol%MﬁC
Perddi bupphdssibh erefde@aRiASEDLY &nﬁﬁhﬁg the @dLR Qa&pdfrde & thé alssnce of
Thl rejection response, e transduyct.iq
?M%é@#@sre%a?ﬁ%&@mswsa S&Sdéﬁaﬂft @Wﬁm? &ag’uw?@sm is
Habx%lﬁ&ﬁﬁﬂﬁﬁr% SAehinkuedNng a Th2 response (i .

utilizing |IL-4 cytokines, or down- regulatlngthe
response U2aseyon foe propent é\ﬁﬁ@?“ﬁea%%s SHPRICH PP NREY WP IS m

BF{/&S}@sCﬂ‘Un]i f%@(ﬁff&fen&ﬁ%é welt Qsedd to @hﬁﬁr@s?t aPRnABSIPILRBEGonse.

ewhere herein. least 4 m super nat ant are
Ruppression @f praoingeng smﬁ@d@ry NE.R responses can also be examined using the

methods disclosed herein.

Characterize the cytokine profile in suppressed MLR cultures.

Characterization of cytokines produced during the course of suppression is
achieved by comparing the cytokine profile to that of the base MLR alone. Results from

the cytokine profile can be used to determine the mechanism of suppression by BMSCs.
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cells are collected for flow cytonetry, on days 1, 4
and 7. Cytokines are evaluated by RayBi o(r) Cytokine

wa\raolooedy4 Array (RayBi otech Inc., Norcross, GAPCT/H81006/000839

detects nmultiple cytokines in biological sanples. A
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125 cel | s/ wel %%nerate a dose-response curve

@@nlamémowett@ ?3@5 OF igery ¥iafhe ppREYeinmeress I the IRypYsSEste, and
%Bﬁ tr&‘ro rqgtd Cts&te@ QRN HAY bédAQhMRHEESIBOR 8@ninRtdiddeby this

nce o to the response in the presence of
BWBCkecOBE mapml@meuyersﬁng arefdeteaiableder b leagiompyesls Lymph nodes

are recovered from treated rats and analyzed for sensitization to each of the cell types

injected (rat fibroblasts, rat BMSCs, and human NSCs) by one-way MLR.

Suppression of xenogeneic rat versus human MLR by rat BMSCs

Xenogeneic MLRs are set up between rat and human cells to evaluate rat

BMSC-mediated suppression. Rat BMSCs allogeneic to the recipient are used in these
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determi ned by using Student's t test. Based on the
present disclosure, BMSCs suppress primary responses.

wBMBcH7d:3rom two di fferent donors were obser vedP@DUS2006/000839

suppress a primary MR response. Suppr essi on of

gecc] g%)%g%ﬁgrgs %ﬁ?ﬁﬁﬁ@@fro%ﬁ?z sgtlﬁg C‘P%E% gr? glikp??espﬁ/ILR responses.
Bhfmamp]@r BMéOs etologowsktd the renipiériticen 4lse kayspd.essed MLR

cul tures f

during th ngéo L é%g%%%hésgﬂNg aréé%&‘%é{egc 358519%&' &ff&ia single-cell
mp@mmmn@dtﬂin&ecbmmknonter pelisf (4 xel 0f /petiheatrespbndeh eelb aisthe MUIR.

th of i s
P REP BT o A e SR A8 Bl B ASaiRfbr ot
BMSCs.aBd kkin Pﬂbi%btusistfmeﬁcl strafr reedrb tl‘phtad EJSBO 1lhe MIA st agigh dose

CPL it K53l oSSRl GBS o

atéPthit EM@Cwa{d skin fSiroblastedanbe Gohl @y aatatrainr aditat ed

w th 50Q0 rads ior to.c
Eundir LT ot ML R Retea s sEy e terpe. SPOray aulimined by
RHpdrRE tboh@6] MBR ¢id BMSKE@)Sto WS RgcontagnimafitBbbladty or BMSCs.
tok| ne Anti body Array (RayBi otchh I nc., Norcross,

isticahgwahatians e %f@ﬂﬁ%fhl@l%é‘w%é nyshieRisC and T + NSC
+ BVBC,  anghbebyvee Fact ihhit Withde ran N Cs wer&Biderved M@lﬂeﬂte

eval uate the effect of BMSC suppression on th

dsaorswslwwgpmn SBm) IR PENIGH & %pereﬁ@tesétmﬁaSIbgjraéﬁMSCS in
d{#eﬁéﬂ: ﬁlﬁfﬁ RERE M 4 {'alﬂla%le%édef-%? st tlﬁ'\@@? oﬁﬁﬁpressmn

ce shifts in cytokines that are normally produced
uB:M%@s Iw@rrMéB@nB@t BM§@wisive been siewe tonindusce watssRaspivenesds
tran
A AL £ U (ol ATIDITEEE LT, MIub Tihing o be
d)burﬂl\hﬁ(%y lpamt:ilier ﬂacn’rw it/ lbelixived thatrepBMIGCe SuPRBSs thie tiatduman
R it bush P BAGEEER S I ncEYnResSl1E SHAPRS BILE pryscs
abﬁ‘&dfmppasthaerattslneme ay welpartgdsmian BMS/(Gs caThe nestlan the xerfogeneic

were inplante f| cient
RIEE 50 e 0 o A B RS oo
wideshiists and Use@eneiomtrokl | s coul d be inplanted wit hout
i nducing a rejection response. As proof of principle
of the i mmunoprotection concept, the foll ow ng
DeRSNINIRMySal HtAYSariteiINSOS | ng human NSCs in the

[1Tvers of reC| ient rats, wth, control t. Fi br.ohQl .
or rat BveEgfo ﬁ?}‘ﬂmé GRREIeR |af?gdef1ﬁ’é?drt8§iﬂr’3§aflﬂ&’/easlfur‘gvagP?]gjgés n

ROl € RfmiRBRatBARFiTh défirEIdibRibERR-08 BRI cBaé\idLaneEa;resEhe
fol | owi ng xenogenei c nodel was . chosen due to issues

sisslesweld 1 haiipABMIGsyo Aivls ahamidgte adegaleeObTPRISFY Al lHtVy") in

LR off a3 %@? BMERB&@ $SmbIEr MBI HAE bsseFR8 ROBESRSicient in vitro.
bet ween r at cells and human stinulator cells
Further, it is beheved that PBMCs are stronger stimulators of T cells than NSCs, and

therefore warranting the 1:1 ratio of BMSCs to NSCs. In addition, a ratio of fewer
BMSCs to NSCs can be used for suppression in vivo.

Human NSCs (5 x 10° cells) mixed with ACI strain rat dermal fibroblasts
6x 10° cells) are injected intraportally in a volume of 200 pl into each of 25 Fisher rats.

Dermal fibroblasts are produced from skin samples obtained from ACI rats and expanded
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Al'l ogeneic rat BMSCs are used in these experinents so
as toreplicate a desirable clinical path using third

w@abp7esed | s. The |iver was chosen as the siteP@f/US2006/000839

i nplantation due to ease of delivery via the portal

¥edeboribad €2 55 Hl\@S(C@ﬁsdvmé}érlx%re%’ SArﬁﬂﬂer %Hﬂjﬁp 3ph4 fa&syartt, fhjected
recover the %¥#ected cells. een shown {

wiseRoriaH it NSErsd ol x 3y %qlﬂﬁfﬁat}@u%wub@@ aguat malpim@f AGI streén rat
BM#es (fRdo®deas/AR) asiAabls ?roﬁpéac@grghg Qx%tsaé? ’fqﬁﬁ 21,
nodes are recovered fromtreat ats a ana ed

ey afteriatecioon. t hediyverts assfrempecdesiap fioggmesnd smred:ate&O Cruatil the
H)ﬁc@@é&%ﬁ erjf(ﬂhe@mer 18RI WA Mﬁ%%)lt &Bﬁhe%%ma by

Sup ression o xenogenel c At versus
rat BMSCs Xenogeneic M.Rs are set up between rat and

human cel kg, 1, ,ﬁz}'?&ﬁ%s@as}’? e MRS BRGAY ﬁ\gscfféggat 1§<§rs Q2 be

Rat BMSCs al nmerc to the recipren
qthle@@@etsingfan em{raﬁlummemt—bé;sad PBR!S@ay flesoribairty Wallterce alc 3003,

| e, BMSCs
ARG HURPE 820 M S SRR EOL O£, SISC
wrastenl lylhrpmalmDWsal(dy\ng)eamr dethétiov eatskidity dvasgieadopd 1 nt o

BaPh g SRR 00 oA GRBRLEd hlolThed Fh fume o
fduﬂnmulﬁBNEi&cﬁhmlﬁ\I&@Sataéc@lehder ade pltuaeks aﬂlglogkcafoe ehls':\&ssély afplify

| | t t
FrBRl SR Pl et o Ao e TR APRET A g hese
PeiRgs Rbs RphitedbydwsiRerak a15(2>9031 QéhaBabdl %mlelhl ﬁmh 23: 1f29j t@élllow
sho

decr talfﬂ es down to 125 cel | s/ wel ul
}3@2 &Rest lé’dféfeﬁfé?“ Bkieast é?a 88 i gsll Fﬂ‘BY@@f}th@tzsﬂgcCﬁ ikl
sf EEES B 1eANA S GeRdric INA tUSSRat6PRGh t51‘1e1%':‘i§ozfef? Fat (D& [i@he the
R are_descri bed el sewhere herein uppression is

Rraeesps Nédisplgtiendsérentig Sysiemsy oHuman DNARS gpantigi@dy) t o
MhfBarioa i dﬂ'ﬁﬂséécﬁfc%ﬁ Ad42d c@b%@ égentn'?é6p%@a!tlons of rat

eval uations are perf orne usi ng t
RHs gukedhint Wefo¥da0¥remh1§¥) Wighslngwn mambder@éhumnetebhs erved

to proli fgﬁéﬁ%n\fﬁ és%hlls d%lc{fl"éopls)f)e]]r&%d M I?llx‘le%te

PBMCs, it Is appr Iate at’ usi
ln@hgmpmewm ing p’loe@drﬁanéth@ahruaibl d xenageheit oells in the liver.

AT SR ST e N

fram mtstthatateets ed INSEIs edthtriouaufipressive SibioShasts.| Tid gradtest diFRBDce

b%kv? Ig Eh%d'e 2'3 gr%ﬁ%s oulcti1 8? expgct%g nog%Lg &ﬂ?rhla? glg gﬁfg&g immune

rsappmeess&tlvﬁted foa:hé h&nﬂgemeMNSCsl th(DlQ a&¥etdn Behnéd te(aletBeﬁ}B I\(I:SSCS
t suppress the xenogenei ¢

R R e B R R R

seiefise. can be used in the xenogeneic MR It is not

expected the rat fibroblasts can suppress the MLR, and
therefore fibroblasts are used as a control.

Determine T cell priming to injected cells in recipient rats:

These following experiments are designed to determine whether NSCs,

fibroblasts, or BMSCs primed allo/xeno-reactive T cells in peripheral lymph nodes of
recipient rats. A one-way MLR assay can be used to evaluate such priming.

Cervical and mesenteric lymph nodes (LNs) are removed from 2 groups of
5 rats each (NSCs + fibroblasts versus NSCs + BMSCs) that are sacrificed at the final
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Determ ne survival of transplanted NSCs The fol |l ow ng
experinments are designed to assess the survival of

WONBOs/076374/i vo after admi nistrati on with contr oPCT/US2006/000839

fibroblasts or BMSCs. Based on the present disclosure,
@imd pdinf, Bhd Rorth affdyBiisction. Nﬁ@ﬁfroﬁnﬂwa@s @@d@gﬁﬂl%tlﬁ’co a%fngle-cell

suppression in vivo in viewof a 1:3 ratio of
HISpGRSIR AR} UsPBRICSSRoRder Bl i MER parsevith irpdigted ﬁ@nqrﬁN SCs

Wbrbb1Qsts, BHd BRBTs ab Etlﬂaﬁa@%éll@Yﬁg 16%&/@%‘3%0@ fr@l %$Jp9 B8a"in

stlrrulatorso T cells than Cs, her e
hasereaprrinrgistaneirpdipted syngsneie F%@gam @plmlls asstimulators

@Q&idgﬁduﬂﬁ) LRCs 3hifedin rﬂ&i\f\ﬁilalﬁgéﬁ%@édf\g%m%g 1P 6 lré%gﬂured in

or “suppression i n vivo u
midien alging hEadiratsis ealuatadsepagaselyaThe M}wmsms as h(aﬁfesa‘.ecmeiays 3

I
515l P SL B0 GRS Ak BT Qe o
qnygdied ol bickgnonskiespaaisesid exnigervicdpiren cdliso Thé\Sludertss tanid used
R BARRE a8 e aR SDELL L Ohiel Bl EVECS el sewhere herein.

group Fgmfnjected intraportally
W t h NSCS V(lﬂlomt w&ﬁmgm besauad py myxeeticolat fheaxljr, Hagual cells were

iR 1R o arbhdCh st SR rah oty o oty B B diteq,

prélifeiive feggbnaBtoahdse E:ellsrijl acMI.ﬁR[Whl&'}hﬁodl]d ‘pez{kSonadag 3 rather than on

sn frozen, stored at -8Q0C until_ the
5@/%@&3@%& E@? ppigt }ﬁé‘i‘efl?ﬁa Hivity oBieeret fr@riese ML Rsh dlf
BNggeatic NSUs peiinet h@lﬂiﬁms Nﬁﬁsl‘ cld BRI ive P@oxﬁﬁ%sponse in

The nunmber of huma rat livers can

HeXHS 358do M Gigs atewlﬁtpf %ellm In contsgsh it BMgSe arepereech@slaynune

Somie ot e SR

@@qa@rfé@plﬁméfs@rhlﬁ tq NSGgdhay give epdacedresporses deanddbRon
senS|t|V|ty over single copy sequences/genes Thus,
genom ¢ DNA of human origin is quantified via ReaIlee
PCR for t ABe figetasiresméeichiagd ayany pasgdatateseapplieasion, aide

f
RoliGR0R oRIRlAY oo hofeb] pc@g%ﬁgéeﬁw byl tyhdiPitdly

core r epeat sequence 0O
subf ami | yWstéhl@fnvmtemé]apbdendisslowmep&rme@ltolcsyoec\m ker

%ﬁoﬁimeﬁl 29 QSSaBRénﬂltHz}tl ﬁ‘l%l‘ n?ge anﬁg\'/grla;t{onf 12 tgzs 111\6n%c61 may

He-devisel By s skaallI@inn Yhei ant Withogt ddpanmng ﬁdm&b@ﬁue&@maﬁ@ b@pe of

c. DNA |s |solat d f sna
P e PR S i BB oA ROl sy
cByetianm)s. anﬂ-laditavaliﬂ’t\IAamﬁloﬁlsJant itated by conparison wth
an "(/wspecific DNA standard curve generated from
popul ations of rat cells spiked (in 10-fold
increments) with known nunbers of human cells. Based
on the present disclosure, it is believed that BMSCs
nmedi ate | ocal i zed suppression in vivo, and extend the
survival of xenogeneic cells in the liver.
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Thus, a greater nunmber of NSCs fromrats that were

gi ven BMSCs are recovered than fromrats that received
WOBEs/0Wi3rh non- suppressi ve fibroblasts. The grRer/@51006/000839

di fference between these 2 groups woul d be expected to

occur after 1-2 weeks, when the imune response is

activated to the xenogenei . A PCR assay can be

used to detect NSCs that have survived the

Whatris plafiiédat i on by neasuring the human-specific Alu

repeat sequence. Determine T cell primng to injected

cells in recipient rats: These foll ow ng experinents

are designeg fn@th@lﬁ:'o? ;rgétﬁ‘% é"@eﬁk?l%ﬁt ﬂé@gﬁmt,lfvlz i ﬂﬁ |58 tBnsplant is

or BMSCs prined allo/xeno-reactive T cells
apeuigh hemadell ZHSY), woddscedh said céqipienttanrisnsuneAespossaafieffector

R d. | uat i m ng.
oBl o oS Feri L S R e RE ol B ooy e
from 2 gr pfini@lering (P4 Ga®pldnt tdpisht; odnk Qﬁzﬁﬁlv@ﬁﬂf&nal cells in an

versus NSCs + BMSCs) that are sacrificed at the )
afayat efiferdivp i reducosreinipwmeresionss of ¢ffastaricels agakest o aihgantigen

r dj i at ' Sk - cel S S|
00O goRE L RSREL B B8 bl A Sa R AR
réducad iintde essportiseMB&iast shidulobhidghs, and BMSCs as
stinmulator cells (5 x 104 cells/well). Control groups
used in these experinents are irradi ated syngeneic
Fi sher st rai Eﬁg@ﬁﬂo NS -
(backgroué%??e cdﬁﬁﬁﬁéﬁ%ﬁﬁﬁﬁégﬁﬂﬁﬁgt%%%?“éﬁHT°dh'
irradiated stinulator cells cultured in nedium al one.

Each rat is_eval yate e ately. Th R assays are
s ves: o oAy ethos o i & G s T oaie Fab pefag: and
slﬁeallmggeh%ﬁ@ﬂxsﬁreb&&@ﬁh stimul ator popul ation are

conpared to background responses to syngenei c spl een
cells. The Student's t test is used to determ ne

statistic significant differences. Wthaout w shin
Lo be: bourtt 15 TP ASfEPn £ reFERE T ool bk Hsplidh ana
swilr8lopritigeads fromvd d¢hok.0 al | ogenei ¢ or xenogenei c cel | s,
they shoul d di splay an accel erated proliferative
response to these cells in an MLR which woul d peak on
day 3 rat 7 -1 af: [ .0f s

the penk aetrorr Aifiim®. vifeih BhA Rooly B el in i
txesggenei ¢ NSCs prined recipient rats, their T cells
shoul d give a secondary response in the MR assay to
NSCs as stinmulator cells. In contrast, if BMSCs

prevent ed @Myt BN dIRRARNS SutefRid BilomNICHid dRGRRIARE ta
cells should give a primary MR response. |fBMSCs
ttapbm@antzedpieathqicemarrofy stedrhal cells, NEGdone meyroshssionghl geNschave
];educed r spogﬁfs in an MLR The disclosures of each
Sﬂae@?@gfifﬁﬁ%ﬁu ® patent application, and publication
cited herein are hereby incorporated herein by

reference in their enti retly.
7. The method of claim T, wherein said effector cells are T cells

activated prior to administration of bone marrow stromal cells, and further wherein said

immune response is the reactivation of said T cells from the donor.
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VWil e this invention has been disclosed with reference

to specific enbodinents, it is apparent that other
weedvedvasent s and variations of this invention PEUB®06/000839

devised by others skilled in the art w thout departing

fromthe true spirit and scope of the invention. The

appended clai are intended to be construed to

i ncl ude al % gﬁ% e icﬁ’érﬂtls W&%ﬁ’i?nbﬁéﬁ banegnarrow stromal cells are
YadniadttedSo HeAlt M MNEECibRnClodt B ection Hf {Héttﬂggplgﬁt by the
treating a transpl ant recipient, erein sa

fecameml ant is a neural stemcell (NSC), to reduce in

said recipient an i mmune response of effector cells

agai nst an alloantigen to said effector cells, the

met hod conpr Thé A@thodTchii t ewha@id RidbddeanHPd R Bromal cells are
éem pi ent, bone marrow stromal cells in an anount

FpaR PPREIEEOVSHAERL gllsi rmune response of ef fector

cells against an alloantigen to said effector cells,
whereby in the transplant recipient said effector

cel I s have 18. Tledmetdd iofrolaine 17 wh@einseidigak hedrrsabtebmal cells are
al | oanti gen. 2.1_1](§1;(hel net hod of claim1l, wherein said

L PRRs WAt somal gelis. co| |'s. 3. The nethod of claim 2,
wherein said T cells are froma donor and said
alloantigen is froma recipient. 4. The nethod of

cl ai m 2, whérBiemsthod offcleist | swhareinfsaidNSCy @reihpirantNSCd
said alloantigen is froma donor. 5. The nethod of
claim?2, wherein said T cells are present in the

transpl ant 12 6Fhelhethb® bhagin®1, fltBérBohpridhrAhinikiekifs tJ Sid
said adm nistering to a transplant récipient bone

PRI B8 AMBRRPSUPPIgssive 8848 bone marrow stromal cells
have been expanded in culture. 7. The nethod of claim
1, wherein said effector cells are T cells activated
prior to adlriTHeshethdd oficlain bomersakaidWont hemw GRS cells are
and. further_ wherein said imune response is the

aaministered fodhe srciigntPrier fusaidtransglant-he donor. 8. The

nmet hod of claim 1, wherein said bone marrow stronal
cells are adm nistered to the transplant recipient to
treat rejett.ilhe méthohef daiank phlentin lsyidtboae neiopi ervimal Stem

S e i iR i e i M PGS E .

15. The method of claim 14, wherein said bone marrow stromal cells are

administered as part of the transplant.

16. The method of claim 1, wherein said bone marrow stromal cells are

administered to the recipient subsequent to the transplantation of the transplant.

17. The method of claim 1, wherein said bone marrow stromal cells are

administered intravenously to the recipient.
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10. The nmethod of claim 1, wherein said bone marrow
stromal cells are rat bone marrow stromal cells. 11.
wab@emeishod of claim 1, wherein said NSCs are PCIES2006/000839
NSCs. 12. The nethod of claim1, further conprising
adm nistering to said recipient an i nmunosuppressive
agent. 13.1gqT a d baon
marrow st rlghg H?)s%g?%ug fnbvﬁl&:s!3 eérla?ecgét?éa?rhe 7 8Ci Cﬁﬁ%ﬂﬁa
rgﬁpiemtdfoaisledodottrarsptﬂnant. 14. The nethod of claim1,
wherein said bone marrow stromal stemcells are
adm nistered to the recipient concurrently with said
transpl antjg he mzﬁedrs%iaﬁd 10Wh&ef gadlébnevgg;%ﬁgi Qelﬁadlréj
bone marrow stromal I's are adm nistered as part
geppdicellymodifiedt . 16. The met hod of claim 1, wherein
said bone marrow stromal cells are adm nistered to the
reci pi ent subsequent to the transplantation of the

transpl ano. A methbeforeichat DfrarsbRinilebipidi, e\K/EéerSsﬁfddtransplant
bone marrow stronal cells are adm ni stered

13 pquaRl o S (NRC): feredaes ipisaidireaigientreinmaueonspsmse bhéfitactor
I | | f
oils ARECH R ] (3C Afeci ety SR Brf80e" e Mot hod of

claiml1, Wﬂaasréﬁmingabdtﬂaﬁmmwcﬁm&ht N$(Cd &itAbene marrow stromal
neticall dified. 20. A nethod for treating
oflS4R 8B AT LSS Rt s TESRop Bl ATiovtor el pagainst an
all6uAfigén Gt tBEefBLtbr ééT@therEl?y ﬁiecﬂé‘frgndgﬁn% ?écﬂ;l&ﬁ%&éf?&ttor%glls
i mune response of fector cel
haye mdtlfregemmtmetrhwoeﬁef aminst the ellbantlgem mpri si ng:
transplanting to a transplant recipient NSCs with bone
marrow stromal cells in an anmount effective to reduce
an i mune2r EBRONSM@ bt 8hie sl %efeﬁ{ éa‘id éﬁr@dt&%en@are T cells.
al l oantigen to the effector cells, whereby in
transpl ant recipient the effector "celI's have a reduced
i mmune response agai nst the alloantigen. 21. The
nmet hod of claim 20 wherein said effector cells are T
cells.
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