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harmful, and thus the immune system rejects transplanted tissues or organs.
Rejection of transplanted organs is generally mediated by alloreactive T cells
present in the host which recognize donor alloantigens or xenoantigens.
Immunologic tolerance is an actively induced unresponsiveness to a
30  specific antigen as the result of antigen-induced functional inactivation or death of
lymphocytes that are specific for that antigen. Antigens that induce such tolerance
are termed “tolerogens,” so as to be distinguished from immunogens which are

antigens that generate immune responses. One mechanism of B cell tolerance and
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Pr O%Hr%%osome antigens recognized by female recipients. Rejection of allografts is
mediated primarily by T cells of both the CD4 and CD8 subclasses (Rosenberg et
al.,, 1992 Annu, Rev. Immunol. 10:333). Alloreactive CD4 T cells produce
30  cytokines that exacerbate the cytolytic CDS response to alloantigen. Within these
subclasses, competing subpopulations of cells develop after antigen stimulation that
are characterized by the cytokines they produce. Thl cells, which produce IL-2 and

IFN-y, are primarily involved in allograft rejection (Mossmann et al., 1989 Annu.
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Also advantageous for a successful transplantation is a method to eliminate or
reduce an unwanted immune response by a donor tissue against a recipient tissue

30  known as graft-versus-host disease. Thus, there is long-felt need for methods to
suppress or otherwise prevent an unwanted immune response associated with
transplantation of cells, tissues, and organs between genetically disparate

individuals. The present invention meets this need.
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In a further embodiment, the LSCs are expanded in culture prior to

25  administering to a transplant recipient.

In another embodiment, the effector cells are T cells from a donor
previously activated by contacting the T cells with a cell or a tissue from the
recipient prior to transplantation in order to activate the T cells, and further wherein
the immune response is the reactivation of the T cells.

30 In another embodiment, the LSCs are administered to the transplant
recipient to treat rejection of the transplant by the recipient.

In yet another embodiment, the LSCs are human LSCs.
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The foregoing summary, as well as the following detailed

description of the invention, will be better understood when read in conjunction
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with the appended drawings. For the purpose of illustrating the invention, there are
shown in the drawings embodiment(s) which are presently preferred. It should be
understood, however, that the invention is not limited to the precise arrangements
and instrumentalities shown.

Figure 1 is a graph depicting the immunogenicity of liver stromal
30  cells (LSCs).

Figure 2 is a graph depicting suppression of the (mixed lymphocyte
reaction (MLR) response by fibroblast and stromal cells derived from various

Sources.
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inhibit or reduce an adverse response by the donor transplant against the recipient.

25  Definitions
As used herein, each of the following terms has the meaning
associated with it in this section.

Hatt

The articles "a" and "an" are used herein to refer to one or to more
than one (i.e. to at least one) of the grammatical object of the article. By way of
30 example, "an element" means one element or more than one element.
The term “about” will be understood by persons of ordinary skill in

the art and will vary to some extent on the context in which it is used.



associated with it in this section. The articles "a"
and "an" are used herein to refer to one or to nore
wWQ b@e/osnssd (i .e. to at |east one) of the gramurCTEb2005/031782

object of the article. By way of exanple, "an el enent”
means one el enent or nore than one elenment. The term
"about” will beysdndekm MY aR6Io8ARS istheaAl i rBRF ¥ any
skill in the art and will vary to sone extent on the
conteferial gerixpd Epmithe sagme individyed to xlaigh 1 és laiento bepe-intiodpged
"aut gl AY0MEyidhal. Meant to refer to any material derived
fromthe sane i ndividual to which it is later to be
re-i nt r oducedA$ weed hetgia, thﬁéﬁrw“a@aq)mpa&tbledst@de hismegant tor¢fer to
ger " p

b?tSLrt atrg&ﬁ}gt A(;ig%lﬁ eal.tof eﬁfé{t ént# &ré&zgc?ﬁ%nstlo(ﬁa[ ﬁﬁu%{ulés%oﬁducwe
t hr ée-tdsueelasdlopmadnt.sT luuscfoupmpdmnﬂlmarvbe dudturedi og seeded onto
g?vgllécgw docgﬂ}pathMS(L’aﬁtfl 3l elg%sgeoﬁt,lsgl%at anClud rg egl%l nghm mgerlal
one sigdtic ipolyhisebe sytekihesageivinufaetorsnad. rThe lﬂlﬁb@tan&te molded into
synt hetlc h facto

The St FreBe R T B b e Fogm L) eate SRspeliéq. Gy st atan

1baciehdyt stetgermgnt@audleue bomeeslls, thE medismumdioy pastratdisso, at
| east at an earbt% st age durln cul turing of the cel | s,
t he SHRAFMSHeATIACSIs S e BRI Rt iFaghl i gr matrix’

f actQfial, 8tc that HcAWAB tlfe&ﬁtfé?ép?nenﬁc\’fta@ o Pﬁ&e tissue types and
extracellular matrix material, etc. hat facilitate

t he S@esfetopment of appr opri ate ti ssue types and
structures. Agg Hs%ﬁ@len%ﬁlf ﬁt'ert]erm “B@netn%rm\ BRRG BB sIO%{romal

stromal cells,” “stromal cells,"” ‘mesenchynal stem

16el foslts, GimespRimgnalzsten epdle’d or ‘rMé@t:’Wawgeeé iitgrclangeablsf and refer to
the ysmal f{atft\&t 6&@11'1% o8l b wRRR %am@eweoavgfst@m &'n 1fan

serve as s I1- precursors to osteocyte
cho rpnhcmwts esostermytos: yhm;ixocamt nzmhiogydesy arakadif@oytes. n&cmecmwrrow

?tcgg{;a rBal ls lgarge geen sFu% 1qd ex eigéegygj (C%Istttoe-&i;%&Q% §t aéoi%&g Blood

Pi e561189-80123t Pierstkfa&bal. EI)Q&S Exie. rffdnaitol 13:22324 2483mmShseiahs

?t %é? B %%178 ﬁ%(f%ogﬁrfsﬁsprgita% ggvleﬁallgm e}ﬁt) 3?L5§éll?wsveld

Bl oeda17$9gb78¥cott&@Q7oLuemzele§veet etal ExpEHemaﬂdermeo Bennett
19: 63- 70; Bennett et al

99: £54- 1%%)J Ceélnémn%ﬂ»tw% r%wmmaér@m %rowa Calls mau b gy ed

f r omoaMhyARINMER! In dothe SHPBAIGRROAIGRAL ells it fERh piSmates,
are derived from primates, pr ef er abl y humans. As used
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2§”H| | As used herein, “liver stromal cell” or “LSC” refers to a small

fraction of fibroblastic-type cells derived from liver. LSCs, when contacted with T
cells from an individual that is not the same individual from which the LSCs were
obtained, do not elicit a T cell response. In addition, LSCs are able to suppress
alloreactive T cell proliferation during an immune response. For example, LSCs
30  can suppréss 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



fraction of fibroblastic-type cells derived from
liver. LSCs, when contacted with T cells from an
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8AI OB AP B‘i‘?d ‘ﬁ%ﬁjﬁﬁecé?lf‘? gen that differs from an

antigen expr esgpantipent RenkeedepiiantiffeAsidus adarigeeepressdd by
"effector, cell" refers to a cell which nediates an
the recipient.
As used herein, an “effector cell” refers to a cell which mediates an
immune response against an antigen. In the situation where a transplant is
25  introduced into a recipient, the effector cells can be the recipient’s own cells which
elicits an immune response against an antigen present in the donor transplant. In
another situation, the effector cell can be part of the transplant, whereby the
introduction of the transplant into a recipient results in the effector cells present in
the transplant eliciting an immune response against the recipient of the transplant.
30 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
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i soldiscendrecdbl LSGs de not indugs poeliferaneradf T mi;lsurs By dlopyever,
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cell proliferation in an MLR, but rather should also be construed to apply to the
absence of T cell proliferation in vivo following administration of LSCs to an
animal.
“Proliferation” is used herein to refer to the reproduction or
30  multiplication of cells. That is, proliferation encompasses production of a greater

number of cells, and can be measured by, among other things, simply counting the

numbers of cells, measuring incorporation of 3H-thymidine into the cell, and the

like.



in biological state, i.e. increasing, decreasing, and
the like. As used herein, the term "non-inmunogenic"
WO 200603389t 0 refer to the discovery that LSCs POI/NS1005/031782
i nduce proliferation of T cells in an MLR However,
the term non-i munogeni c should not be limted to the
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the cul ture ngedusemhegirtaddgedddst @fers to any material from or
produced inside an organism, cell or system.
“Exogenous” refers to any material introduced from or produced
outside an organism, cell, or system. ‘
30 “Encoding” refers to the inherent property of specific sequences of
nucleotides in a polynucleotide, such as a gene, a cDNA, or an mRNA, to serve as
templates for synthesis of other polymers and macromolecules in biological

processes having either a defined sequence of nucleotides (i.e., IRNA, tRNA and
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about 200 ng/m . However, the invention should in no
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In the context of the present invention, the following abbreviations
for the commonly occurring nucleic acid bases are used. "A" refers to adenosine,
"C" refers to cytosine, "G" refers to guanosine, "T" refers to thymidine, and "U"
refers to uridine.
30 A "vector" is a composition of matter which comprises an isolated
nucleic acid and which can be used to deliver the isolated nucleic acid to the
interior of a cell. Numerous vectors are known in the art including, but not limited

to, linear polynucleotides, polynucleotides associated with ionic or amphiphilic
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natural ly acconpany the nucleic acid, e.g., RNA or DNA

or proteins, which naturally acconpany it in the cell
wab@ewsrsae t heref ore includes, for exanple, a PCT/US2005/031782

reconbi nant DNA which is incorporated into a vector,
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to include nomek@sdete@NHodifaivh T AlusCPHERON RS s WHhE Bable or
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I'Ses’'s icien
expreSS|on other el ements for expression can be

suppl i ed by g§§¥g&ibecell or in anin vitro expression
system Expressrgh¥ectors include all those known in
the art, suchTigspreffihetmtioRteRsd¥itethe (&cGvery thakelknaiver stromal
cont aj ned i n l'i pos that I ncor orate

(0] rus
t he SFEGREDREREONFSE egem@ Ef‘?‘?él am Olpé*r%f@r@aﬁ iyidual

oR0d I(éno%axehcoﬁ celBS tlmﬂgaﬁrcelr Blls 86 ﬁasﬁ)rélqeﬂaﬁe PhibAsH @og%
transient alteration of genoty an LSC

i nt Spegesn at whan"ggqjl@taredﬁlxgq Wlth any otﬁ er cell T cell prollfer%ltlon ensues.
This phenomenun is known as a mixed lymphocyte reaction (MLR). The data

disclosed herein demonstrate that T cells derived from an individual are not
responsive to LSCs obtained from a different individual. Therefore, based upon the
30  disclosure herein, LSCs are not immunogenic to the immune system with respect to
manifesting a T cell response.
In addition to the non-immunogenic phenotype of LSCs with respect

to T lymphocytes in a different individual, the present invention also relates to the
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exogenous DNA. Preferably, the exogenous DNA is an

i sol ated nucleic acid. The DNA may be synthetic, or
wmaioenzdsBy derived, and may contain genes, porePCDNS200$/031782

genes, or other useful DNA sequences. The term

“genetic nodification" as used herein is not meant to
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mon IS ager o e Al FRAESRS freulorfion o1 Gpeer o rpponse i

|y mabagiteRiso bt MLRAbdHk @meNdells et MBI lfromt dighaikeingifttduals, but
i nvention also rﬁlat es. to thenovel discovery that LSCs

can "&igpheSsCasrnie R paitcdia me dueétm@ﬁlen ek MLRshgpween T

ex amls%nb ﬁﬁ}“@/ﬁ@ oflcefl SohBa alﬁgﬁhtaiﬂdlw{&i@hwfo@ H}?Amlﬁ'@ﬂ neural stem cell
gerl pheral ‘bl ood nononucl ear cel é‘ from

1anofM2E): p hidferee Buregardiacrfed e @Wé@(ﬁ@ﬁ% akidngy mlt gn adipose cell and
demppsigeat e that LSCs can actively reduce the
al logeneic T cell response in MLRs between T cells and
PBMCs from diAdcerdingly, ithedireseniunyentionpyicempesses meshods for

di S EdiSi afxcpm Bﬁna%ﬁ%@ﬁ lmnﬁhr?eq\é‘gbgﬁs% t@%‘h%s’ﬂ lant 1*11 gecutnent by

reducti OR 1S o served to occur Iin a
man némmsTehmg tcsthomlmdmof bs@snsphnt mlwedofdéi(‘a etthaivapy

0 | b t. re a m& nd_ i
29 ddi’y cﬂ(c) ¢ or mh1 1ost re'cgec%gl% glnthg rangp{aﬁth:}& o%gﬁvgsp@ggoe lr)gs]ll),%md to
hoshnﬁpaﬁa&e ttﬁaabl, dxm[rsg:stthraaa&pahmmﬁmrb@m th€reeipiiit dfithel i N
the art UL@ ciate d .uponp the.discl
or oV RERalF R e P e AT TR g o Sl S ¥ e
an allogeneic T cell response is not limted to an MR
between T cel|ls and PB from di sparate individuals,
but —F&Mﬁé—%@&w n and,cylturene of L3S he exploited to include
28uppr essi on ofpeArsAVluke hEh \WRARetHods R the pAdiht d¥ntioABaybe
cell froma different individual, for exanple a_neural
st efgotagqd using a variety of methods known to those skilled in the art. In a preferred
method, an LSC is isolated from a mammalian subject, preferably a human subject.
Based upon the disclosure provided herein, LSCs can be obtained
from any source, for example, from the tissue donor, the transplant recipient or an
30  otherwise unrelated source (a different individual or species altogether). The LSCs
may be autologous with respect to the T cells (obtained from the same host) or

allogeneic with to the T cells. In the case where the LSCs are allogeneic, the LSCs

may be autologous with respect to the transplant to which the T cells are responding
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(NSC), a liver cell, a cardiac cell, a chondrocyte, a
ki dney cell, an adi pose cell and the |ike.
waewonshisayl y, the present invention enconpasseBCTESIN0E631782
for reducing and/or elimnating an i rmune response to
a transplant in a recipient by adm nistering to the
r ecit@iog e IHCstriegy Heroibfh&ﬁﬁ & ANnd@NAUAthadls dHSESheic with respect
ef fec e to reduce._or ’Hblt hosgrejectlon of the
trand ?tﬁme SOYReE AbiDE TyeLt ghe BuEsE b g Hanspnaeyvhich the T cells

par takeCidbdhdinh @0 ' addifiéh, keGS dshddy RxenALALIB tosth €T 6lIs (Bbtained
t he reC| pi ent. of the transpl ant inhibit the activation
and fisrbn Fnapalaf gdifErent preciede fop peampleratLees may bg used to
BSOls@ﬁc}Jré’ﬁ a&%tn%&r{d%blﬁgra%n & Hhal e aigeful in the
nmet ho the present invention may be isolated usi ng
a variety of Metfisby elbodimenioLEGoused drkthf predent mvelten can be
art t

i e PO AN EE b oAy B B e R BB Bl im0
upohumhe adheusk.goat; en meoa/glbbtm hboenen ani&@éxkea?re’ﬁeeably, the
obt ai

donaC e el B I SEer (AL SR B LBt 1SRG
10nr détoat ®bursour ce (a different | nd| vi dual or species

al together). The,LSCs. nma t ol ogous w th res ect

to the T cel If?[ ased BPoh th%@%fepgﬂf#?fgre ggrés Wﬁe)'soéﬂte and

al | egemetcinwhitire!i@. tnh@troT tCEHtih sutibiehthRnbas & WARITE: thdse in
LSCs are LSCs may_ be autol o}gous Wi th
€

r es pEcpet P%flstdﬁ @F%Wgﬁp aher MR e3stone beriselefer drogy @ human
I es pie&ing @ﬁ]ﬂued)fn &ﬂ@letﬁﬁ&ilmmmw Rhvadinede Edr@Mifs4 mM L-

i_ndi vidual that is 0anenelc w th respect to both the
13 ousliamgipe.t iR B and §vodikanieiHiy Sespiosycisy. Hpwever.dhsipyention

to %Hu‘?&hntd&ﬂwﬂ} Heebhsudl H&ﬁqﬂ&@% 0th me'tHE) %g %bfahr?@and

the LSCs may be xenogeneic to tal ne
fr omll&ﬁmﬁ% | Rether; ami Iflﬂb@(b@ftlscgzt;@gme@yultumg LéQaﬁi‘}w@l be

rat %n?gﬁem)ﬁek?l &% t‘hQ;lu% F[n‘%‘rérﬁloﬂ‘:t | vation and

proliferation o urran N M.Rs. In a further
enbodi nent, LAGsmediea chprbtend syppegagtiibioblaststin osll @dtnrebeay be

bsolu& gtzul Lﬁ? ﬂ%&% V]ﬁEdIQ For%ﬂ%étl&%%ﬁ%%s %1f't tllirea w!hso’f fi grorbglsts

I ncl u
an a’mmdeang ategmonlimaedooyVimgmuia idsentiad N’Id:d(lﬂn EE’glef/EIDGb ¥PM

or oA HE G, FLO LAV TRbA RE R MY B
upon6id)BQINE&RIH (\ditlﬁ@idﬁﬁlufo&t Flh-,&@acra@? é\b(gilﬂ@ﬂb@'; BghaPMEdium

cuf Er dm it be S urorimeas s oy, SRR S Mhgitiod Endlas
26les srddppd IEERI-Rith &t kerB R Rkfne, HAESM-0 GRG0l Bfi&fon
fr or]%]agle tll/ll'ledlum (GMEM), Leibovitz L-15 Medium, McCoy's SA Medium, Medium
M199 (M199E-with Earle's salt base), Medium M199 (M199H-with Hank's salt
base), Minimum Essential Medium Eagle (MEM-E-with Earle's salt base),
Minimum Essential Medium Eagle (MEM-H-with Hank's salt base) and Minimum
30  Essential Medium Eagle (MEM-NAA with non-essential amino acids), and the like.
A preferred medium for culturing LSCs is DMEM,
Any medium capable of supporting LSCs in vitro may be used to

culture the LSCs. Media formulations that can support the growth of LSCs include,
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liver and cultured in conplete nedi um (DVEM | ow

gl ucose containing 4 mM Lgl utam ne, 10% FBS, and 1%
w@emniogisBd i n/ St rept omyci n). However, the i nvenPd¢DNS2005/031782

should in no way be construed to be Iimted to any one

rret hod of isolating and culturing LSCs. Rather, any

con E@%reoxt ¢ iR (?tlbégw m Q\ifé]chfti‘{] }fh%lel‘s%i:@dl Eﬂl\/ﬁil\l‘l’)e alpha

rue |nc ude e present I nvention. Any
nedmlodnﬁedipabnhml Bésestigh pEadtum@MEN), abd asmen Faricblemorial

For I GieTGe PR REIRARER [ b P Ao 1aap Fe

[ nCBu@lﬁe Séruin (BBS) Mo1-20% fbrsesbring s alitied tondie fE9s8emediam in order

Nego?%?? hﬁg@w(thSé be%’r%%%cri lé@m%ln?cgag]@{go gg;}]\se)d if the
Medp K Pclols, Eﬁ@klﬁ\ést B Horifrbret ﬁébeslsa@kfsp&mﬂuﬁd% LSGs’iﬁrb gfb)«lded
Basal Medi um Ea BVE-with the addition of Earl

sal tt apggyiate m%@&%@ﬂ%mmrfw@dn%v eMeagiugeil 1n the meihods
( DVEMhM B n#6r dofdain ofRIFBRBre doMfaM\r%@ of @t@%qmludmg but not

Modi fi cation Eagle Medium (GVE Lei bovitz L-
Med ilmrﬁ:d Wta@bbmg%mltmlmdlfmtla%@mmwowﬂf%@b\ﬁ% the

oyt Peomlc o A LIRSyt
Ear blefesalﬂﬁls 1°Cas$e)C, aMi moraprefEablgrit b AhmMeitiduncubaigt. él“he
th Hank's salt base ndM tial
NP1 4 CENE NAR BB PRSI E1oap Thore s Sty
andcéd%@m bétlﬁ@en MRA&DBR! edwoRE| théink @ftiof Yhduld int® wa5Ce | S
DVEM medi um capabl e of supplortl ng LSCs in vitrg

may C%trwéieta be dnitgel {41y oppeihadet ispltiizand spinimgiSois Rather,
15 ha‘étnyclﬂgth@d"@ﬂ%lﬁtlﬁg%d gﬁl@ﬁMnE 18 bR Be%hﬁ—iﬂl%d RYbe if€18ded in

not I'imted t becco's Modi fied Eagle's Medium
(DI\/EMPreSallltplh\@nH@m f| ed M ninmal Essential Medium

VE d
(SNEM | pand PR BACARERLbRlcs Lol WAy R or

Fet a1e nwtlmec@mnmfﬂa(l FBE) 06boxinezm%mom@elesetrwmtratmaﬁ
L SCS ase[%b Qv a%ou g}efg}atglj’ gtq%as{ hott PR ?c{ fS‘% os? ér%gnn) }Q:Ibout

fumcan a ‘be
20he lg%oﬂmhx ybanc tersmram o’i:qmakkm oasher apedicl oatm!mmssemeaa @ssary

for culturin rov at,a rg, t
coneatertiioB Rt 1Res AP SR AL RRRRAR S odsr movt

t he pregdriaglabont 10%e i nvention may contain one or m)re
conmpounds of t er est t,not linmte 0

ot biot ca, hiuegtGabich Pt BN RSO ERbE e no
usefitited & pém@llﬁuﬂnﬂ dirdpinyRin. 1SESonctiieatioglof perid@Nini@the
rown at terrperatures betvveen 270C tﬁ 400C, referz}bl

23 10ewemsHigE, is syt DGOSR PAIRF h BhafEREBIAUP
inc gtpébtt&ﬁycm-r 13&he culture medium is about 10 to about 200 ug/ml.

Following isolation, LSCs are incubated in culture medium in a
culture apparatus for a period of time, or until the cells reach confluency, before
passing the cells to another culture apparatus. Following the initial plating, the cells

30  can be maintained in culture for a period of about 6 days to yield the Passage 0 (P0)
population. The cells can be passaged for an indefinite number of times, each
passage comprising culturing the cells for about 6-7 days, during which the cell

doubling times can range between 3-5 days. The culturing apparatus can be of any
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carbon di oxi de content may be maintai ned between 2% to

10% and the oxygen content between 1% and 22%
woonewsrs39 t he i nvention should in no way be coPSL/DSE05/031782

to be limted to any one nethod of isolating and

culturing LSCs. Rather, any nmethod of isolating and

cul Lihidghphafs cSRfohS R&1 HRURLHQANL A vBf. | DplekdRd clifure

the present invention. Additional non-limting

ex afpiaesusds a pebiraflapkedndia mere preéeried chlgde apfaratysds a T-225

I nv ] ontain fetal serum of bovine or other

glﬁﬂdl‘@ﬁasﬁ

species at a concentration at |east 1%to about 30%

preferably atLYGsast bapdwreddgstrana 56l madism fpr apeasiod iof {ime or
bout .., 10% | X [ n.or .othep

8 podhudheCen iR 20 L BELon Bl FERRR SR ERIAE 106

t o &ffuepredf geabdl thara10%.ebote @mblotblysite layeldHpnfoeate is greater

preferahly ,about % Antibiotics. which can be added .

P B0 L et oh e Bl by e QB o e g EHE v,

pensgbhilicsl! ardiugt mepborylacdd. dufihgthe oculaemiglofitiedsfat any time.

penicillin in the culture nedium.is about 10 abou '

D00 P LFrELs sl et GER AR averag Fa ARt Srage i s

10 he henéstddrfRomraidicuRire SpraBek whebeubon B STs 24Dbd WedImmediately

Fol  owi ng isolation, LSCs are incubated in culture

medPURFY FAne CHOPIFER v ebparsirersior B aha |9k gy &ACE ma be or
unt hhrviR B58hhSInERGNEDTAS hd@RGY, or REf AKE pRRS&IEYsddhe
cells to another culture apparatus. Follow ng the

i ni harsgst palladionya cultyee apgpiadiscan be mai ntained in

cul ture for "deQslib®d haRlay Be dA%Sreldvali kS dinb %, routi
Passage 0 (P ﬁﬁoﬁﬁﬁht‘?on. 5Iﬁﬁag.ce:.eﬁll greca‘r/} be pgsgf\"gré’é e
1 or peoacduncse Praféraldy rabatieime ¢f ten pmilbion callgate queapsesgryed in stromal
co | Si M t I Bx7

dur PHL ey ineded Bl \Epd BharB OB RENE ERY S cols con
3- Sbelaysed Bhevielifgtinai3NYC bphaeatpeadaian flosh grbwtnyedihih Lane
appar at us COIIIT'ITDm y used in culturing cells in vitro. A
pr ePEVYE] Yeit ure apparatus is a culture flask, and a
nore preferred culture apparatus is a T-225 culture
flask. LSCs can be cultured in stromal cell mediumfor
28 pdleiTherapf time or until the cells reach a certain
l'evel of conf)ugRERpastdsh alcaRésknt ihRBtiSLYSs e typically isolated
confluence is %r eater than 70% More preferably, t %e

| evéomof hussit Hifnedd! ofshejiresniepvantathisgobg ransplantee infes human
U1 g an li.qg RAfatlé {ﬁﬁi ?AU p 5@kl &ofa8d Fdaethatiaind s80iok s¢ & s
in vitro. Proma ce medi um may be replaced "duri ng

t he powlde der anguisiogohetrangantatiossyert 4livgencRer teseplaitis gre alshe

tr I [ ' ced every 3 to 4 days.

2§ chg;g%né&?tﬁée Rﬁg p&"&]ﬂﬁt%nd’eﬁf%n@‘

Thus, in another aspect of the invention, the administered LSCs may

be allogeneic with respect to the recipient. An allogeneic LSC cell can be isolated
from a donor that is a different individual of the same species as the recipient.
Following isolation, the cell is cultured using the methods disclosed herein to
30  produce an allogeneic product. The invention also encompasses an LSC that is
xenogeneic with respect to the recipient.
Another embodiment of present invention encompasses the route of

administering LSCs to the recipient of the transplant. LSCs can be administered by
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harvested fromthe culture apparatus whereupon the

LSCs can be used inmmedi ately or they can be
w@eoepss3er ved and stored for use at a | ater tPEEUS108%831782

may be harvested by trypsinization, EDTA treatnent, or

any other procedure used to harvest cells froma

cul taubete ayhrhriasuitable fH@se }ﬂﬁ&ﬁfehhﬁ"(ﬂh&&rn%léht &Y a BRcompatible
cry rocedur es

P L TRy OB offEAT 8 Flrio NP BIFIER! |4Ca 5 be adminitered
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DVBO i nh vapor phase of |1 quid N2. rozen cells can be

t hawagichyr Gsips 41 QgRn; $ich 2o MO, LS gapbmatiainistered via a
51 eslib@ta¥hR ifBIdhion EREI BYhas

As encom assggﬁl N the pr esern?mrll nvlgﬁt%?%%cel'féggtgﬁgm
typlt‘é%!ergj)’r?wpﬁft@%ﬁcfﬂr om a human. If the cell of the
present inve nt

Pubfect, 1t e ibande thpBiich SAMRBLAPLEE gl g oPa PiiBration
f r onf framtabewife 1ga ppasit b YSH) aslls{rol [ﬁudwbld@(cimcntMr injection

oo O AR Ao TN S el PO BB

10n 456 hist w&ls]jead:cnménti slueh améﬁateld(smlmetshlﬁitladm dh&@ tseitB it

S b h .
R RO RASRE ol B RES G Al v

t halstoresl aacaldihg er %fdalldnﬂhwddd dethpl9ing tWil pSGHE stefIRG af® staility.
the recipient. Follow R’%&é oIa tion, . the cell is

cul tured usi ngedoesref divardgs sutbin vide Smits ped peyboice

an adijhsl@eﬂaﬁth&n&ll’\/mblﬁ&qmr@hﬁnﬂs V&h hAAcBAr8see MR FRABSET cells
that is xenpgenejc with respect to the

1? ecil Spendagi ihe dtelgbidrstionditien of thpiesipiant. thwmher and/lor
enCﬂB@@ﬁ&ﬁ@faHhﬁnﬁ&%ﬁs dd &ﬁmv@h@&l&fl\h&gn Lo%i-?éf Lo skill6n the art.

reci pi ent of the transplsant LSCs, can mnistere
bya route whiBgiVees abpittleiond alyast 19 F}bS@ Bt éﬁ%hg batfy weight can

t r aps Middlsierdd 8 the%cphgﬁag ol efhbb eh&ebcj:?\{/ﬁ_egég(?&cf% 1e06

tissue, organ or cell, to be transplante
adnit abosk leﬁjhéﬂ)stcdiﬂ aeddnyinistered per Mrkgrbbéy a/bilgyt Thyome

2 Nt 51‘33&{’19%5 [ 5[9)”1’[ P':( 16%d%8%l]tas t”e ell%%rp ragwnliﬁﬁper

par t i ssue or sSuc one
can | (fekglehdy weigher Ieadome amhochmbn:tsgttmﬁ&em sbaunp ka0t aidi abbutQfx

ceI ectl h to connective

ti ss(zle%”fS &e adn mlStFlg g‘ %Eéﬁgelélét Ny Y n
an Hq]we&)pibbﬁttiie}\ mgchMnd aaasuta XCION 6ERtaFddniistéifed HEIOID0 kg
about to about 5 X 106 cells/nl. Suitable
excﬁ?ﬂ evﬁet' Y or injection

25

III. Host rejection

In another embodiment of the present invention, LSCs are
administered to the recipient prior to, or contemporaneously with a transplant to
reduce and/or eliminate host rejection of the transplant. While not wishing to be

30  bound to any particular theory, LSCs can be used to condition a recipient's immune
system to the transplant by administering LSCs to the recipient, prior to, or at the
same time as transplantation of the transplant, in an amount effective to reduce,

inhibit or eliminate an immune response against the transplant by the recipient's T
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solutions are those that are biologically and
physi ol ogically conpatible with the LSCs and with the
w0 ewop3sBe , such as buffered saline solution oPCDUK®NS/031782
sui tabl e exci pients. The conposition for
adm ni stration can be fornul ated, produced and stored

acc

S P (e TReS SRR S QRS L BTA M L Q0B i

Wi t méduced, mhlblterhOt slnaln@temerbmmdqedlsmthdhettmnsmmt Thus, host

I ndi_vi dual réic .
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Rnown o ¢ host ot HeRie Prfiains TG St odhlniseed oo
and redpsierit ol the 13ndpHoSs affe thelAthik grakiowlyf t‘h@tr@ﬁ laﬁtarFuEtBer the
adm nistered.to the indiv aodi nent s

hcg}.lcg.l In sonme

bet RESFItAREHTOMCORPLises et SEHneA @“S?Hti mﬁmtdérgog’g an

ar e aaeiieNinsiBE epHRE toldParkglak O6¥dWRiGdHng 1/STs $O1KE patient in an
enbodi nents, between about 1 x 109 and about 5 x |

q'
cel REoHRtEIEetiiere sadusee Mhitor ehininely throarmunsiremense (hthg one
@nb%hw'ﬂﬁ SusoRREWE Q@hcﬁm}&:tuﬂ’l 8f thquan%lgltabom 2 x 1 q

I's are "adm ni stered per body wei ght. In sone
errbodl ment s, Bbﬁmﬁohmsed@n%q goral that hhds dbeistimulate

I Ll ]allﬁéelnl:l% TS ﬂﬁﬂ%l Ilo%t “?{sesg lpﬁ{e 1%9%@6&88%15%#8&% LSCs to

rej ection In anot her e
pr eseppress iTvothpn aifraticB@s respensathrtiansang o€ah etxoomws organ, tissue

rec Iopl qﬂ TH% %n‘%nti&)% 'als9] nc‘f od@g g H;I@%r L3 BF o&ﬂ”lslﬁlgteimo an fSCf‘ toa npatlent

tr anspff ant I M na
16f tnhan amams pifaive to\,i\bddce am mhmumesrbsxpng;setmtthespbctum a celd

L tItCU| ar theory, LSCs can be used to condition a
reC| BC? UHEUY | mune system to the transplant by
adm ni steri ngOheS&llddGn theartrvesmilddppreciate) based upad, th@cﬂlscﬂésure
t he sar i e as Ian tion of the trans
o’ i herie s GECTER et Re e SppranP Rt o
i RRIFEBERON$&paBRIHd) fof ASRE@Yr cBlY tréfiBlanted into a
rm |ent s Tcells, Tﬁ{gt{%%s agfafect the T cells of the

Pec .rrpﬂnﬁm and, eifaingriror plifferent individuah Jips €xqneple. dog gepliferation
i nh 'nlpfets&ﬁils@{o el '?ﬁcntﬁitn%d b NIiRE&SS @tn@ﬁjraWténti‘ cAINASC), a liver

transpiant. Thus, host rejection of transpl ant. may
be avibiaderiiacoellidrbhondowia, eycidnpepediopn ?‘%ﬁﬁ@é@il agy the like, can be

admswﬁésggd&g]g&%@ to the recipient, prior to, or at

timeas transplantation. In yet anot her
enbodl ment L B@spresgnt ibeensiomensompansesch imeshadef redvicingiaad/pr

ZSr af S}m na 1?gn§rgnﬂ'[n§1 e%stp? se%’]g tr&%mam 1n%r6%§dlém bggcri_rr%{llll?séeéigg {tjlo
met Inlmjeabnehmfam tr@slﬂarpan lamnmntwhbSG_‘Seffmd&rtgmedmge aminhibit host
rejection of the transplant. Without wishing to be bound to any particular theory,
the L.SCs that are administered to the recipient of the transplant inhibit the
activation and proliferation of the recipient’s T cells.
30 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 stem cells, skin cells or tissue, bone marrow, neural stem cells, and solid

organs such as heart, pancreas, kidney, lung and liver.
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adverse i mune response to a transplant by
admnistering LSCs to the patient in an anount
w@Rdoensisse to reduce, inhibit or elimnate thePCTIB2965/031782

response to the transplant, also known as host

rejection of the transplant. The invention is based on
the discovery that LSCs do not stinulate allogeneic T

cell proliferation, As such, the invention enconpasses
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t he sowrcd, forembhple, Tirae tHegissuthlendry the gphsahant reoiplende sn atherwise
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Bl rerigingah bR dGhTate Aeardne, £REH Bl Ri et et e
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nmet hods to reduce and/or elimnate host rejection of

t he S¥éfhspl ant, the present invention also provides a

net hod of reduGhRehtBlitleaf ofhd prtRALhNAHAN the MBS ant is exposed
response by a donor tranqs:fgl ant against a recipient

t hef@b$Cy prics to gangplantpéonsefsherfenasplend ie themycipient. In this situation,
25CCah thﬂgllley resﬁolﬂge z%'éﬁ@tetﬂé trén@]}ﬂ%’ctcg&’s@d 55 %@@?e%@éveq'ecipient cells
would be suppressed by the LSCs present in the transplant. The LSCs are
allogeneic to the recipient and may be derived from the donor or from a source
other than the donor or recipient. In some cases, LSCs autologous to the recipient
may be used to suppress an immune response against the transplant. In another
30 case, the LSCs may be xenogeneic to the recipient, for example mouse or rat LSCs
_can be used to suppress an immune response in a human. However, it is preferable

to use human LSCs in the present invention.
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met hod of contacting a donor transplant, for exanple a

bi oconpatible lattice or a donor tissue, organ or
w@eitob/03MBe h LSCs prior to transplantati on of tPEI/US2005/031782

transplant into a recipient. The LSCs serve to

aneliorate, inhibit or reduce an adverse response by
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In A LI%@ 9&# %@?&m&ﬁedgﬁtﬁqotﬂé EECAS%B&M PROe R a%@plaﬁtg‘tf%n into the

transplant rs expose ritor to transplantation
of tdegpiant.aldewéwantsomnal.8Cs ey a@@rqdp ¢hettranppartthving therefore, may

SI t & } 1|trogl]ucegTt po tlh r})?en':c %tﬂ%@%%nmlt n tthltS Ig%uatti%ﬁl,q @t ¢
ed 8 ar [ " Roul @ pe

reactlve recrp cel
1 S u p Dmeémd 11’0@/ tehrecipiSGsawsuppest an 1mntulne rdsp@ns pgaimit the Tévdpient

dor FUBH vt nanoRey 6 Tr B0l BR TRl L B ot

dgn@ﬂiy itiduRe Itfmo@nthe tleBtnSanE thasmsplalt SGh [Basqriogous to
the recjpi ent use, suppress an | ne, . .

oo HBETAGa HORY IHEP TGSt eSO PHE b Phe

L SCelirfRte R &ﬁﬂ%g@ﬂﬁé fctivated MRellsLheRbe Plevertig r&XmuRkien, or
nouse or rat LSCs can be used to suppress an

2P es eHaiBE hypozespensiisnessighids dicells to Sv@ewe?aé&tlgml%stt%ﬂ%}%

hu ”ﬁeml-ast%ué a[?ldycﬂl @ell%rfﬁﬁr?ﬂl'é rdcipi&Rt OANsKiIkdan Bleh@ would
enbodi nent of e present invention, the donor

t r absdsrgignd b@sml Lmen 'clmpé@elﬁdlilsﬂoaﬁ@dhat preconstitianing.ar eptrepynent
treat thranﬁ%Fan{ ;l';l‘?dﬁ(p AlhlaRG S u%:}g LLC@%?QllnﬁﬂEl@ttl‘)eoé}aft DdrSus

t he recipi N order to re e I munogenicity of
t hehostaaspplisant agai nst the recipient, thereby reducing

qgnd/ or pr evenﬁore r%glgfntlt ér?t Egghte .rﬁ)nge{ig%geﬂeblood stem

“transpl ant can 5& " CoRt ac cells or
f r ogelt themeepoipticcsndm cell) transplantatlon attack of the host by the graft can be

reduced, inhibited or eliminated by preconditioning the donor marrow by using the
pretreatment methods disclosed herein in order to reduce the immunogenicity of the
graft against the recipient. As described elsewhere herein, a donor marrow can be
30  pretreated with LSCs from any source, preferably with recipient LSCs in vitro prior
to the transplantation of the donor marrow into the recipient. In a preferred
embodiment, the donor marrow is first exposed to recipient tissue or cells and then

treated with LSCs. Although not wishing to be bound to any particular theory, it is
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prior to transplantation in order to activate T cells
that nmay be associated with the transplant. Foll ow ng

W b@onssad ment of the transplant with cells orP@I/UBHNSHE31782
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antigenic stinulation froma tissue and/or cells from

t he 2P P@Red incsiduekp progifleianeserye oA BCuuun ficinndaneunamiar

bas @datBAR ohfEnP L8R B kuMRClASHh EHoWARE, as discussed elsewhere
reconditioning or pretreatment of the transpl ant

lgr i é?retnoLWSaw%e SAtagnef Giemragy seuseRy 6@ exsmpdp.i frinm the dissuaalonor,
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( henpecispealtegeiber)st em cel |) transpl antation, attack of

the host by the graft can be reduced, inhibited or

elimnated by preconditioning the donor marrow by

usi g Adventpgestof esnge®Es net hods di scl osed herein in

d d he i icity.af th f
gai nst the roBroN e e auC el Ty e dsgs of

a ddragiesamrin@wi@tdanibe upsdeh cediiedomivith chfas modetoaeyample
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Is first exposed to recipient tissue or cells and then

tr eé‘%"é‘d’cw)‘@ W‘WS@%‘P“‘)&P?H%@E drvgt fwaélﬁﬁlﬁ“gﬁattoé Béllab b)q AYng the
28NY nREHoHE Stth@freddER¥htioh to AdRldiENE S veRGor G ninftint kbonse

contact of the donor marrow with recipiént tissue or

cel insa Fransplaniaeeinientalbe ppaens of ivemunoguripressivdiup éreehprioped

Tar £oYh: tﬂ{/ g%{ugﬁdgtof%mIn%ag&P&fim%BSS‘apf%r@@s¥\J3 dllenbrabPean be

i nduces esponsi veness or preven resti
of Teduced. A benefit of reducing the use of immunosuppressive drug therapy is the

alleviation of general immune suppression and unwanted side effects associated
30  with immunosuppressive drug therapy.
It is also contemplated that the cells of the present invention may be
administered into a recipient as a “one-time” therapy for the treatment of host

rejection of donor tissue or graft versus host disease. A one-time administration of
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cells to subsequent antigenic stimulation, thereby
reducing, inhibiting or elimnating an adverse affect

w0 paaozd3by t he donor marrow on the recipi ent.PCTIUS2005/031782
enbodi nent of the present invention, a transplant
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be ra@ﬂﬂﬁﬁﬁtnopﬁomfthéret@f witlefs @iufBertolf gctivard @fcells pr esent in the
i nrunosuppr essi ve drug, t evi atign

e is the
ZQené?‘élP‘eri‘tr?ﬁﬂﬁ‘éSPE‘Hbﬁﬁ['%@g agwa“ﬂﬁwaw (lsﬁtl?ieée@f f‘\eftee@ase or

assQkd Ak&fte W brink/RBe NASHERLAS Sb48tI Ctddar Ed18 iPdRY recipfient SF the
al so contenpl at ed that the cells of the Fresent

i nv drensdant aiaip thrstrangpiamiiiselEthalds psspddated Witk fhsiadminigiatign of
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onor tissue or graft versus host di sease.
one@ﬁkﬁn@adwmmméﬂﬁ§§|on of LSCs into the reC|p|ent of
he transplant elimnates the need for chronic
i"mrunosuppr essi ve drug therapy. However, if desired,
mul ti pl e adnmi Gestticatdddivetiaf
In yet another embodiment of the present invention, the LSCs can be
used as a gene therapy vehicle for the expression of an exogenous gene in a
mammal. The benefit of using LSCs as a vehicle for gene therapy over the
30  presently used cells is based on the novel discovery that LSCs can survive for
longer periods of time when compared with cells presently used in the art for gene

therapy applications.
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LSCs may al so be enpl oyed. The invention described
herein al so enconpasses a net hod of preventing or
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adm nistration of LSCs thereto, wth the nunber "of

activated T cEid O;f;"wféb%msehwnvwew é‘tﬂ aé$0é?¢t‘15€$jf to express a
: L:?cgrgllgagf&t%ﬁ bt QWO f'ol? Q t %lcj)tu 1nin A rndtR{dof tracking

ecrease, an increase, In
16 hethwu'rab@m11aﬁonaanﬂ/iovdmf@t¢nfratwe link the lrwmm Thwsi thie émventgin
the trans

ass 8ncog{pa§2fles€Jl Q){pﬁe%% Hrll vec‘i Eng %ll . (ﬂl g(ﬂ't I ﬁ’fgﬁt‘%’gg} an 1§olated
i ndnod¢ieacitl frad LSﬁewnhl ndneomﬂént Ieﬁﬁsssmdmfthestoéa‘teﬂnucieummd in
t her,a amount, of LS

rodfFicker St St R PR RN Ao SehL g ieldpp to
i n\éﬁﬁltskﬂlf@d alttiﬁﬁl AndGscleRnhdze desfs&@bdaﬁ)r axPHNE i BARBPYK et al.
vehicle for the ex n o n exo us ne in a
igirer QA AT e agni dewiah CO Seahe dfatbar Lbotatory,
gen Nebvhe&rapxl1cpme&usum et §SBIT Cdlrréts PEbtERIS i McFeJARS Beb1AYY,
t he novel dlscovery that LSCs can survive for |onger

per 1usVHey &iSens.NsehYekhpared with cell's presently

used in the affe i ARG RS @R¥n@RPLinfAdRNZedB! 12818 the
otherwi se stated, genetic mani pul ati ons are perfornmed

as deégetiomessimittonmnd senivakorSCs pperghey aypintioduegd in the
29 opécﬂcgent.APrlo?ekﬁgL@Eﬁf Por mﬂﬂglw cell include, but are not limited to, green

fluorescent protein (GFP), any of the other fluorescent proteins (e.g., enhanced
green, cyan, yellow, blue and red fluorescent proteins; Clontech, Palo Alto, CA), or
other tag proteins (e.g., LacZ, FLAG-tag, Myc, Hisg, and the like).
Tracking the migration and assimilation of an LSC of the present
30  invention is not limited to the use of a detectable molecule expressed by a vector or
virus. The migration and assimilation of a cell can also be assessed using a series

of probes that facilitate localization of transplanted LSCs within a mammal.
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Col d Spring Harbor Laboratory, New York). The present
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whawe/0bisen engi neered t o express an exogenous PENES200$1€31782
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des%[lftLFﬁlg thd Qs AR, thé‘oe’ﬁ@t‘ﬁ%hf/ﬁ%d&{ed akyis cgg% ide an

| ecu oning: A Laboratory pring
IPlar ladditiorbtheeapertip, cffiienio tsmrtient ahen ﬁlansmlﬁ@beﬂto @patight in need
(19%]6,le gurrent Protocols in Mlecular Biology, John
g ‘Sons, New York). The isolated nucleic acid can
encode a ol eCellseansisdbt modifiatio eixpiessd qrtaini gomyth factor

e rOabBLUT P FRE Sk Rlen ® ar ol ARRENPEY ifFr e
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and the like.

30 The cells of the present invention can also be modified to express a
cytokine. The cytokine is preferably, but not exclusively selected from the group
consisting of IL-12, TNFa, IFNa, IFNB, [FNy, IL-7, IL-2, IL-6, IL-15, IL-21, and

IL-23.
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nucl eic acid probes for cell-specific markers
associated with LSCs. An isolated nucleic acid may be
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(r) including, but not limted to, p75 low affinity

NGFr, CNTFr, lhaeene tonstayet isyreferable prayided ghihepersaipn ecior
(tr hm anllﬁges ée&{ *%(c} n(’g g&%ﬂwe 5 ga:[letelgﬁ) o &El‘hﬁ%&labl linked to
an

recep ors. € engl neere t p[O ce varl ous
1heuestrtahsgulatoer @qmnccmbh theleglapttir el istiransfected into the cell,

ser gt onj.n i i . i

0" S AR OBATSR NRL B TRODLAAE pepe s cperatly

enk épltedlto the r@uﬁame%enmnmhw foDe\epsqsailon af hat ghyeoraio,the
and. t he

0 ouralr ahe s voae S M St SR fLbe gRNA, genomic

dopaNdecanthakld Bea (nm@)bnd DRHof RMWRNM[memrewmmmmnNA.

hydr oxyl ase, AT, and histjdi ne decar.boxyl ase.
20hat encode VHFiESHECIISTHG S SotE%“ OI:‘H ?F)ék}e“ﬁFS’(‘/cé’ ing th

usebieficial pro®int dp@ﬁbl’ﬁﬂ ke®fo thd\NSg@lhto Bl dl@hénts dnﬂchhdydemam
subst ance-P , neuropeptjde-Y, enkephaljn, vasopressin,

VI Ppregen suigepell OB ORIE g ayyis FoNeCHie {ngtigning episomal

SO'T%‘Pe%hl%toh ﬁma‘i@ht@br’é@rﬁhte t13ERA's EIfbAb&khaP BRLA. d€s isBR&dhb@eic
li The cel | &resent i nvention can also be

i 6y b lrénsogweeésnta CelfoBiernibreminS a6 sapatele genpls material in
79r eftl%rf@]m Yfa &Hstrm@oklt%&]n}éw YifidaY DRE! SR arf iRRBat Reo the

ch1 omosome may be introduced into the cell. When introducing DNA into the cell,
reagents which promote DNA integration into chromosomes may be added. DNA
sequences which are useful to promote integration may also be included in the
DNA molecule. Alternatively, RNA may be introduced into the cell.

30 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
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consisting of IL-12, TNFa, IFNa, |IFNb, IFNg, IL-7,
IL-2, IL-6, IL-15, I1L-21, and IL-23.According to the
WEe@sesits3® nvent i on, gene constructs whi ch conpP@BHES2005/031782
nucl eoti de sequences that encode heterol ogous proteins
are introduced into the LSCs. That is, the cells are
genghdoGal hy I%ketll?{]lﬁﬁi tHaPthk RhEIQHME SeRie18 R8N B\é']&g?essed in the cells
expressi on as therapeutic effect in the individ
Ac c endihngthe groseineandsreedused fInitingon ¢pgenstand top egtons ﬁlieom
the i
i nd 'g gﬂ %I chﬁéier§aotokB§ r?] gﬁg ﬁﬂ}regﬁdé‘a %ﬁ%@@ﬁﬁp&c%des the protein.
genélomeactnl iy isgir¢feresidhatshase plemenss aredafcgional wrethg eells. Simofilaly,
intr duce whos X f
%f f Q9mQ enrs K epolﬁgen laéloglsfégg ﬁsgs ﬁfs efgl?shlona ﬁl’?ﬂc tgé gé:lls of
I n el peésed igentore dbxinpies bf pmn*ioteaaméﬁlttoqﬂadtm the precait| |

e RO bR BB T e B 0 b

I N bhge celomegadorgius pRGIA] SWA}O ;ﬁ&lﬂdﬁﬁ&ﬂ&ldtmpirﬂ@lrémoters Other
i ncl ude a ronnter agq a pol yadenyl at.i on si @ .. The
genéxwgst‘? PEIMTY's Pyedtl & BIBPNFC MERITRGN Otigh e e BUSregipt
19eChidited k@ﬁssh@ﬁeéﬁﬂ@& dnftfer§ Q61 RO SEAURR EMcli® indome tissues but
het er ol ogrvus protein oper abl y linked to essentj al

r eg PN OFPrss dlsR dFiRagers gEgeneharmplhesipssesdvi thegells with or

tr a%ﬁl@&tsﬁgclﬁ@&%eﬁg}% e%ﬁzlr’cer s‘éﬁ\%n@é@%rﬂﬂ)n%%%%@ﬁﬁenw f)ljomgfers
expressed by the cel he codi ng sgguence i's operably

[in IQ@dlsGi)Whlqb C@l‘égiyhmljo p)ypr@s aensainsthe ed gyt o wfihput enhancer
exprg C@t : %Q E&hahmgeqﬁgrﬂclés G %1 dv el hﬁe el Iellnﬁodu-lqgr?cs wherbe

nucl € sequence 6s the protei n may
16DNApprgleammie§Nhle synt hesi zed DNA or a hybrid thereof

| h
or an RNA no ’icccieﬁs ?fl“{ﬁe pn%?enﬂgggg\go;e[ n%ol%ec&%sf%ﬁgfﬁsrnygc\tvell

i ncl udes the nu e'se
‘ben&hbwi akhpques edadilopailaiit 1o thosahedng or dtnlasy skd gmltlad ot yAn
el ems t s, an

FuncETh ey o B R RE o s Gl rondfyethods where
eﬁi Rl cRfrttgeLhe pkein éncﬂ&ddbyl’ih@;lﬁmat B dohig@rribbﬁmbﬁﬂsj Cells are
chronoso DN@ i sol at ed nucl ei c agi e

200t faRRiR ?ﬁjll?y ‘%‘@%%plwrgmwauf’%ffﬁ'?sﬁ?“% [@é&é‘ﬁé‘}
genelahedih Qi'lécﬂfbpdrﬁldnhﬁldcr&ﬁj%t%fn RpRbA&Metiated transfer, chemical-
Alternatively, |li1near DNA whi ch can |ntegrate into the

chr dHdistderangyr, BRSNS PO RME ST Tl yasi tansior

i nt roduci ng Df}l%ofne%ﬁab&hﬁestelrboon{b%sa%%mb c&td}g VLR to
DNA i ntegration into chronmosones ma%/ be ad DNA
e

sequrndess MNAcHithadesiredsseugncasantp thsrast eI ng@?dlﬁwnﬁay

%l S?ec%ﬁhb%ﬁﬁ ?(’?\Qrgh 2%%5}? %%ﬂglxlﬁ&ld}J@e’ DIeﬁlAt\fﬁ{h%gllréﬁeajeé{uences
into the cells. In some embodiments, standard CaPQ4, DEAE dextran or lipid
carrier mediated transfection techniques are employed to incorporate desired DNA
into dividing cells. Standard antibiotic resistance selection techniques can be used
to identify and select transfected cells. In other embodiments, DNA is introduced

30  directly into cells by microinjection. Similarly, well-known electroporation or

particle bombardment techniques can be 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
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The regul atory el ements for gene expression include: a

pronoter, an initiation codon, a stop codon, and a
w@ologashkssy| ation signal. It is preferred that PEEES2005/031782

el ements be operable in the cells of the present

i nvention. Mreover, it is preferred that these

el epBRian BesRRRIAH! gYovlthth% @eHSQn b ntbiG AR vl kSIRAHEMERIo
t hat encodes the protein such that the nucl eotide

seqoelriaks llpathe ssdectablsrasae dg mast qases st e Avisengtiae tpiinked

prof el 0 Gairbed) HBQE’&'IQ Qfhe sdr‘m/é ih@%hmot&qp&%en@Pﬂe%Bf:lﬁ%enes in
codons are general [y consi der ed be part a

nuc leotdindexgiegfletice thimat encodes the protein. However,

b TS Pref et ek bSSBoPh FTROK BRI LUNGH 8RRl be

he cells. Si'm ronoters an ation
SI g patisd ogaa rrumberkvéwhmunti Motthaflarlwsnmchﬁ«tahenmti Ipsrofations
invention, ronnter%tHse u

or ol BrEE st BEERRREH (AT oy B BEEPRT 5} ebes
| i medteektt & tpmﬂmmastnctrmnntaamoaebetween gelingiey siemld ot be

such as t C al ovi.rus pronoter SVAO opot er.s
AP BIHES AS I 1 BIRJT GO Byah PaBaSertil 8% PrbTiEE L the
10S efiéthoti®omhafiveRBnichebdmes ity indvsbion i ncI ude but
are not limted tﬁ tissue- peC|f|c pronot ers, %%

pronot ers t hatherfghes ‘P%ﬁx‘ﬁnﬁ’ prehet jlisirale aspegts pighe prgsent

ot hefiSntid ﬁ@wewr QRBLRE | @fwe%nﬁﬁnarﬂ@ﬁ BRIhk YeaXRELSY REobite of
the cells with or without specific or general enhancer

seqtherieessnt inyengenes ehiselheredit s, prompters are used
whi ch constitutively express genes in the cells with
or W thout enhancer sequences. Enhancer sequences are
1provi ded in such enmbodi nerEXAMREHESappr opri ate or
desirable. The cells of the present invention can be
transfected using well known techniques readily

avaiExabple 1t Ehutaosdzatian pflgiverStionwat Geldki [| in the art.
An solq;ed yeleic acid may be introduced into the
ceIE%—ﬁ%#%b—E%g%dard nmet hods where the cell expresses
the prot ei n eAdddedalzyic hireargiérees frdm diffenst dorooddexigndted

e tr fected by cal ci um
26 ceh?t i BP0 Rl TN DA RRSTR IR b ekieip and hegiti
el egé) RAthal G DA-colthiam@ibaffedbi %mhte@@ﬁ@(ﬂf%%ﬁdlﬂ@bﬁde (Sigma
transfer, chem cal nedi ated transfer, gand nedi at ed

t r afbricabFonpamsnti e MO)fay 30 minptss aE %aﬁsz af cellsy e&"’(fﬁ%"
e EPA Sreh I SRR, B30 b POV S, VRSl A tH3RMsted

desired sequences into the cel
| n siade Sefrk (gdmri'e(h@BE celeproedssan §Gembre Bk |hakmvcmédt?@}ls§mg 2-

e e DR e AR DR i

dEthl‘aﬂ[bnfsr(Ab\isFﬂlﬁiel&t asC nsr OsiedNatvey). tdelinstredtdzemin medium

t eclggrlltgllr,{ﬁ% S%EA) ypn?}le?%osol 90 U%g gole%nasjtlr?c ?nsghgug on% 10%
human AB serum and 10% dimethylsulfoxide (Sigma) for storage in liquid
nitrogen.

30 For culturing, the cyropreserved liver stromal cells were thawed and
counted. The cultures were seeded at about 1.62 X 10° cells/cm? in complete
medium (DMEM low glucose containing 4 mM L-glutamine, 10% FBS, and 1%

Pennicillin/Streptomycin). The LSCs were cultured and used in experiments
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into dividing cells. Standard anti biotic resistance
sel ection techni ques can be used to identify and

W@ 2006081589 ansfected cells. I n other enbodi nent BCT/DbM05F/631782
introduced directly into cells by mcroinjection.
Simlarly, well-known el ectroporation or particle
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foreign DNA into the cells. A second gene is usuall
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secqnh Aflifah Tybe CAMEEChHechion BRI ARG 10w
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selected by growing the cells in an antibiotic that

gvi I ﬁrlol&jé !1011‘?5# !a%ag hat do not take up the selectable
gene: where the two genes are unlinked
and co-t r ansfBudfbdcellsvercwished inkBS os»utlamm@% i8S and blocked

antlb otic tr fiment hayve .bot a
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t ypaEng kel Ruesh atausdicvsREY e BoRES PRitRT Ry pralysis are

| NV Qi i el fin ®EBle MBARNEG MesigiRfion B BSRNE ﬁldl(:&@@fésstthﬁio 01%
t he nmethods of the invention can be nore
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aspeges ﬁe{n BNISCRARBBOTibloPMEREN Rhks (L3RR EddidICE DAS Bwhd)
noway a limtation of the teachings or disclosure of

16 he opseevsd it bé mparker whichés psesentfip lopysr pracentratioExnMPCEslative to

e A T A R

di fferent donors designated Hu027 and Hu029 were used.
The liver was perfused via portal vein and hepatic
artery with EGTA-contai ning buffer for 15 m nutes and
0. 06% col | agenase (Signma Chem cal Conpany, St. Louis,
MO for 30 mnutes at 34C. The cells were then passed
t hrough 1000, 500, 250 and 150 mmfilters. Viable
cells were fractionated under 500 x g wth COBE cell
processor (Ganbro BCT, Lakewood, CO) using 2- step (9%
and 17% HuO27 and HuQ29 cells) or 12.5% (HO 107
cells) OptiPrep gradients (Axis-Shield PoC AS, Gslo,
Norway). Cells were frozen in medi um containing 80%
Hypot her nosol (Bio Life Solutions Inc, Binghanton,
NY), 10%



human AB serum and 10% di net hyl sul f oxi de (Sigma) for
storage in liquid nitrogen. For culturing, the
w@epss3er ved |iver stromal cells were thawedP@mntis2005/031782
counted. The cultures were seeded at about 1.62 X 106
cells/cm2 in conplete nedium (DVEM | ow gl ucose
contpimg 4 nM L-gl utam ne, 10% FBS, and 1%
Pennicillin/Streptonmycin). The LSCs were cultured and
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by a one day culture wi th adi pogeni c nmai ntenance
medium After this, the cells were washed with PBS,
wo poved3sse h 10% formalin, stained with O RedP@@/Usaeds/031782
counter-stained with hematoxylin to assess adi pogenic

di fferentiation. Osteogenic Assays: Cells were plated

: ar OLENG i h medi um or
dlf 1?ferg19§t181?£45 B lider kivia sgégﬂalngzfgél“'tng 10% Fes
dex amat hasonlefflb@naatg)m)ae@V%‘ﬁﬁe@g‘rﬁ@ﬁ@d anHurmscBMSCs and human

aci I
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1é‘,el I's T E?égdfge(fls r%rlehfrll{ﬂgmgpgsent eg the?el n erm}lst rat ed =
t hapyq_@@@ompgﬁsqbfg@cpemW emltummmlm@dlpgge@lgunductlon media followed
cha t V. S 0
o B8 RBA I ekl shndatloReni i BB Rai P SRS dUAe
ceI vasre wshed wilaBBBdbed wettl lﬂvﬁabrmzﬁﬁsstamwmloﬁﬂai@ﬂéﬁ and
pr of:?l.f éﬁj&?&él{]eg éNlt }\%Blg Oé&lug\ﬁo%ﬁs%?sthaéhpo%omc fhtfth 1fent-!-at1%%| I's to

1prol i f erati onD@éogénic Alsbass:Whdis vepaplaet e’dl xvll(DSh:ells/well either in

e EhNI TEbE ey ationnedi TR ERh R [0F RS>
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Ni c 8P certrejand dlﬁ%wzﬂ%ioam“w%e guged gy 4eﬂay Hee weeks

Tr ang} ﬁl‘i‘st HelcOIs Ware 38Shed WBthBIBRNGd Slke®vith 200 301%ﬂﬁd J

. Immunol . 57:1 1), but not for the majority of
29i bistspaesic GHPANGAIDEHES HERTIEIPY RGN af"faélf“*ehliosPlPaéaéﬁ activity

Sourff@ﬁ’sm%-r\tb% mgaesrtélﬁlfcﬁ nﬂﬂgalrﬂéb@?cgs used in the

experiments presented Exanpl e are now
descri bed. MTFheassityef fhh élffemmm@ﬁsaw ary deifictedSmsTajuerZe
evalTléglte%q by m xed | ynphocyte

Stromal Cells Adipogenic Results Alk Phos Results | Von Kossa Results
BMSCs (+ control) | + for lipid formation Strongly Positive Strongly Positive
LSC #1 (HV-027) |No Evidence of Lipid Vacuole Weakly Positive Negative
formation
LSC #2 (HV_029) No Evidence of Lipid Vacuole Negative Negative
formation
25 It was observed that BMSCs differentiated into fat cells (adipocytes)

and bone producing cells (osteoblasts) whereas LSCs did not differentiate into

either lineage.
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reaction (MLR) using T cells as responding cells and

al l ogeneic PBMCs as stinulator cells. T cells were
w@ooe31589 f r om | eukopheresi s packs (All Cel | s, LeCX/US2005/031782

Ber kel ey, CA; Poietics, Rockville, MD) by negative

sel ection using nouse nonocl onal anti bodi es (Serot ec,
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St i ridhiRddaFont BlffeSenBdsge éoquo'éﬂl at ed with 5000 rads ganma
irradiation using a cesium source (I|sonedi xGanmator B,

Par si ppany, NYie paietials ansl pethos upaddp & experimratsiipssaied in this

NecessAb afOfov A&cfoeaer i ment (usual ly titrated
decrenentally froma high dose of 5 x 104 cells/well).

I6ul tures were set up in triplicate wells per

treqient cell proliferation to alloantigens was

det er]pnﬁﬁxgy pul sing the cultures with 3H hym di ne on
the 6th day ofhcudnunogenicityefE&8(Ch weigevaluited bemided Lomthocyte

]ICWIa|r 3%5{]% (ﬁ\(ﬂélg) %?n%n"ﬁc%\gta? fes uf#)%'d 91]5 a%d V@ﬁen&%‘ Eu lﬁ/InCsVag1 le,

CA) stimnkitar hellsc gl deis waretpheﬁéd frére ﬂdmhmﬂlemrs @aa:kxs l(mtl@dls LLC,

Si a, M eta ntJII n count e Per ki n El ner,
or R CAR B A erRiriioD By nesdfis Fshivicpigdnons
oneﬂmyclmaaﬁ&a;esmmetsadletg@ W pbpaaitie fir e@lobytes (CD14), B

P seisicthbS g ot DR Sras sl Bbuifopduste s agmoval

ganmiBing afhadtic MRAds2bitedRNR ifonboRiral arfiih Ohse gg@ §mFBBME§)yn@r
aIIo enelc PBMCs_ (30, 000 ceIIs/vveII) in 96
otPe ’ein%h@lﬁﬁueceﬁ% atigs Th err?élaL%p%laEO%aﬁcailﬁ@féPrfi%?ﬁon
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donayese wegqngﬁchmeraltw@zﬂed@lon Iscopss Magidied Dglbeqeo’s Medlum

(IMDM) supplemented with sodium pyruvate, non-essential amino acids, 2-

mercaptoethanol, antibiotic/antimycotic, and 5% human AB serum (all supplements
were obtained from Gibco, Carlsbad, CA except human AB serum which was

30 obtained from PelFreez, Brown Deer, WI). T cells were seeded into microtiter
wells (2 x 10°/well) in 96-well low evaporation flat-bottom plates (BD Falcon,
Franklin Lakes, NJ) with allogeneic stimulator cells. Stimulator cells were

irradiated with 5000 rads gamma irradiation using a cesium source (Isomedix
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cell enrichnment was achieved by negative sel ection,
usi ng magneti c beads (Dynal, Inc) to renove non-T

W@ 20063158 buse nonocl onal anti bodi es (mMAbs) sperCT/U8200D031782
macr ophages/ nonocytes/ dendritic cells (anti-CDl14), B
cells (anti-CD19), NK cells (anti-CD56), and MHC cl ass
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5% G&itilRtion (Omtdr QPerkin Gyisr, Tkl Feslawi)t h 3H-t hymi di ne (
1 nCi/well) for 16 hrs, and the cells were harvested
on day 7 using an automated 96 well cell harvester.

18he nheRsReicAY Blpdratin@act i vity was determ ned by
scintillTation counting and the results are reported as

counts per ni Hift@e(y LR pysay, papysed trevgluated celgrolifgrgtion to

be de&Rd: LIBY nBH@fW §celifip8€10FRQEH) W@r@%ﬁ‘lﬂﬁedﬂv&ﬁlﬁ irRRiated (5000
nmet:1) the test cell nust induce a T c

pr oka emamw@lqrt@gb@ilpgénevqﬂa%sb autelpgque é’BM% or & |pgenpisRRMCs
the %o%'c@ﬁwa )98 A28 Sicrlicf Jh%m%tqmwp@ $ EScd R tblaihed

test ¢el aut of ogous cel .
1§r eénoert\mhhﬁﬁermt deqcnratiesngma@d 027 a0dd28) Ttchidy wermpstifidsefran

2t PRl DA R PO RENER ORI, e, T

t t edlt gnrichmentutas achitvegdyatgdativé seddctios uging eagndielGeads (Dynal,

Snoit T EER) noa bl NG EB TR AL PR PRLET RR0R) YeOTR R
( pr afaefophdges/Bloneytdseiedittic Teltahti-DNOY, B.celld (aBMCDID), Niecells

donors, pr uce ive respo as descrj bed
Do oM bR S BRRRG fis B0 B Sesstpells.
Usi nh h&ﬁﬁ@rtwléstc@étbdiwnh boaasi-a06! lided:ibdigtwere used to pull the
flbroblasts derived from skin, Eleen | ung

conkelistaul i & nagnghc figldq Thetesyltingge rPP%\‘Ilat&)r“éWSrﬁ‘ﬁi?%‘é SFrter
Thlelt}{a‘ﬂ@g%t”?céﬁs b%weé&ﬂﬁﬁétﬁ%ﬂil%lé"%ld’gq}lfo%éﬁen‘i’dt&f ki3 hAb

donors as fesponders and as stimul ators,
demtmésatecaTeeth aiielll_os@sreameélqmseﬂ mhé@@rﬁ Modified Dulbecco’s

25  Medium (IMDM) supplemented with 5% human AB serum, non-essential amino

acids, sodium pyruvate, pen-strep/fungizone, and 2-mercaptoethanol. The cultures
were incubated in a humidified atmosphere of 5% CO, at 37°C for 6 days, pulsed
with *H-thymidine (1 uCi/well) for 16 hrs, and the cells were harvested on day 7
using an automated 96 well cell harvester. The incorporated radioactivity was
30  determined by scintillation counting and the results are reported as counts per
minute (cpm).
In order for a test cell to be deemed immunogenic, three

requirements must be met:
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(Figure 1). It was observed that the T cell response
agai nst LSCs derived fromthe two different donors was
W@ 2096030534 0 t he response agai nst aut ol ogous PBROFUSI005/031782
was al so observed that the T cell response agai nst
LSCs was significantly less than the response to
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SUPRESRStNisRIORRI 141 AdteMAlate imafzSgenfd. br obl ast's, and
BVSCs, respectively, were added to MR cul tures

bet ween di f f eFleriesudio abMA&: dxperimgntsusing) fpw differepgigedl dgpors as
a d?&ﬁ? Srs%gdgges Q@Mn l%ﬁlj cEmBﬁsct}é tﬁatELrS@s%mm nﬁﬁunorf]gemu

perce uppr ession o aseM.R response to

1Ao f(FignroB).ak as shsevivd that i [Tcellpgsponael dgadnst ESEhddsiyed from the
repr

Pt RROD THPRLERF KR! ot p UL R
fi bbb Iohs:t\&adftlmt thetll ol redpenserarinwdSCe aflaszsjgla'ﬁwtlﬁ/ lessthan the

three differ uppr e )
ot ERRVES I RIpariiky L. § R aRBLEREH Tl iRy reppopse rom
t estangef ths fdue Ttebit dowons 4salefiMddRyabetradicrigria (dlst:imed above.
follow ng formula: Percent Suppression = [ 1 - (cpm of

R culture containing test cells / cpmcontrol MR
cul tsup@dssionExp&nenthe results denonstrated that LSCs

from both donors suppressed the MR resp e to a
greater extenkS¢huFeafdedde A VoM REypes ﬂf*}{elmﬁ@ whether they

eval y@ah 8ghptdst GBacle T EBIE plofftttibR. Eh@ﬂy‘" LBCE fibR&wo different
aver ages of four experi nments, each eXper| ment using a

d| f fdenasm {022 and PRtV eimirigfliated (100R) AW addmheone-spy cultures
t 1
Ana cgﬁﬁnﬁlﬁéédr}ﬁ%d i &ﬁﬁgfsfp'ggc{ chl,lﬁ)c‘érﬁ irrdtAtRd 5110%5&1% PEI(/I@»S

I‘OWStI‘O. s were al so observed
supstasgatoine! i Ruribegtion 9€T coltsaine awltukeeqaditiongfop med‘éLB are

| UNQescribed elsewhere herein. Fibroblasts derived from connective tissue, fetal tissue,

lung, skin and spleen, were also added to MLR cultures to determine their relative
suppression properties. All of these primary cell lines were purchased from

30  American Type Culture Collection (ATCC). BMSCs were tested for their
suppressive property as well. LSCs, fibroblasts, and BMSCs, respectively, were
added to MLR cultures between different combination of T cells and PBMCs at a

dose of 30,000 cells/well. Results are shown as percent suppression of the base
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fibroblasts, and spleen fibroblasts enhanced the MR
response (negative 'Percent Suppression' indicates
w0 bab/031589 added test cell popul ati on enhanced P¢EUNMOBS/031782

response over control |evels). Exanple 3: Liver

St romal Cells in Transpl antation G ven that LSCs
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, It is &ellev d tgg gcs dellver
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gs f or the ML

i eSS ysigeiffargntsambHgtiene’f Tussdle and

Con@ohhééﬂ% tidstie firoPits, SR YibEDthsts Ond hBfe MHTSE SEAHAL cBifSvere
of LSCs for the reduction and/or elimnation of an

i malse obsssysd i eippresethe diforesranpd. yhaigas fatet figrablasts, lung
al | ORPbh9f Ml {ﬁ@reﬁlaétééﬁhaﬁc%g 'tl{é'lxﬁﬂkresbgnstgmdgaﬁ\{e%&%@ln

I
that there iIs g@flong-ter rrengra I Cl en
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nalq%gbﬁoéagkom @R% Esive phenotype. The materials

and S use e experinments presented in this
Exanpl e are nOM/descr|bed | sol ation of LSCs: As

dis ussed elsem@ re ﬂ?lbln rnSSatalre i sol ated from

adu ted HuO27 and

HuO29. Bri ef | Givei that 1.$Gesuppras a}ﬂexreﬁdﬂs/ea“ cell despatstghs diedussed

e Ic arte and the ce assed th h
o06ise B fordly 590 8 irofo bapd Mol EoGbie g s o
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generalized suppression of the immune system which can be detrimental to the host.

25 The immunosuppressive properties of LSCs can be exploited to
enhance the survival of transplanted cells, tissues, or organs. Without being bound
to any particular theory, it is believed that LSCs delivered to a tissue/organ would
create a localized area of immunosuppression or immune privilege which would aid
in engraftment of cells, tissues, or organs. Although immune tolerance may be

30  induced under these conditions, it is not required for the successful use of LSCs for
the reduction and/or elimination of an immune response of effector cells against an

alloantigen in a transplant recipient. It is preferred that there is a long-term
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Human fetal brain tissue can be purchased from
Advanced Bi osci ence Resources (Al aneda, CA). The

w0 t@se1586 washed with PBS/ anti biotics and theP@EORVGHE31782
are renoved prior to using the desired brain tissue.
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f or RpFuAR of HErhGEnt dbRBQGr BEEsatie ddsirdd iRt iReiWititd LITs
Pasteur pipette. Cells are then pelleted by
cenmainfaifytieir 6wPragssiYODIENPYAS-f or 5 mi nutes at room
t enper at ur e.
of NSC gr ovk h’lﬂé Cfﬁ&lals aﬂ@lnleﬁltodé ?seﬁﬁiﬂﬂﬂé@ﬁﬂggggnﬂs‘ﬂrégltm in this
gl uEmmMeanem@wMegmtbﬁdjm bi car bonat e, 15 mM HEPES, 8

/m Hepar| ment, |1 Ong/ M bFG, 20ng/ m
ggGF The QOIMD%&]E o ‘ed on a coated (15 ng/m
Pol yorni t h| n%Mmumeghbewmkd Imoneal IkS)CSIwe@ngélaﬂed ino mealult

Flbronectlnfo at er 5 sk with
vertah e R gt T8 el 1002 s paTR, R e
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10" e8eBEeAfHhrfED: @RthbRBCal Dik8wodd) COYLGiRg AL f(m Ry 79%;
ot her day %W@e pl aci n 50% of the medi um wit
r

fresh
ConBed g AR oot SR 67 £91E) PayBiap etndisyts (Axis-Shield

tryp&wszggF loORoMa gp 0. 05% Trypsi n-EDTA in PBS for 2-3
m nut es fo owed by addition of soybean trypsin

i nhi bitor to Iselationiond pelturtief human &otal neqrgbstemp ells: ar e
pel l eted at 11%91(1) 1@1’516 @tés@c%ﬁ@ﬁxra{ase{mm Advanc

t enper at ur e, resuspen nedi and pFa ed
15t Bideitn@RexoutGS (Skhiedd, (P TbﬂtlssoatswslﬁddafslﬂsPBmitlbmms

medP PR e REBYg o oPhe i R By Ref afkn

cel keatrifg isuelsadasat apdrt lyithra pai df foycmph axnrymu—:then elassdmmed by

MR SN N N S

sti psh &fr@migeled & radlﬁtdn{ﬁmmgenlhdlcetl(pelﬂd'ﬂﬁs r'é's&@énIde intfloenl of
stimul ator cells w E{a}étlvatetheTceIJs i nduce

2§ he NpCar v vesign PVERPEL ST lutve, i 7t s

eXpS{chl%EﬁHté @mvmlyzrmafsl £lg/hl @Ebérﬁﬂkl@@ﬁﬁﬂéﬁélﬁ 1PALKS bRSF,
descri bed él sewhere herern. Assays: These

ass agymg/rakEGE)etTlmpehlsmrsplmeﬂ an af:e@sfhi (dﬁ uganltPlobyotnitiring overnight

nar et e dbre P ERP roREtn T S IR dotlond depigi

( LNGSnted ¢ FQnﬂ esRANEes%eed] Bcar a 3S7§@C IC&II@ grolwAtwithLeukemia
sus ension b rinding themw th a t?lyllblng%e

si ngl e-ce
2§| ugg@bltogggqqt@t( 1F) agg|plated in the complete growth medium wi
LIF after growing them initially (1-2 passages) in the presence of bFGF and EGF

alone. Cultures are fed every other day by replacing 50% of the medium with fresh
complete growth medium. Cells are passaged by trypsinization with 0.05%
Trypsin-EDTA in PBS for 2-3 minutes followed by addition of soybean trypsin

30  inhibitor to inactivate the trypsin. The cells are pelleted at 1200 rpm for 5 minutes
at room temperature, resuspended in growth medium, and plated at 1.0-1.25 x 10°
cells/ cm? on coated flasks. Cells are cryopreserved in 10% DMSO + 90%

complete growth medium.
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strainer (BD Falcon) in a 6-well plate. The responder

cells are suspended in culture nmediumsimlar to human
WOLRenBEBUM Wi th the exception that the serum PGT/LISHW5/031782

FBS (Hyd one, Logan, UT). LNCs are seeded into

mcrotiter wells (4 x 105/well) with allogeneic
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; of m xed
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wer e §hos§§ flsor et:hﬁerfel%l | owm ng experinents because NSCs

r epPLBRYPLSIEVAFRNE & stem cel | that has
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exper Alneots sadoties Biddhemr 1582041 28)SThe ndumillp pasSiggpainive
i mrune response agaj nst Cs. transplanted intq.a

F ecHN BCCRBISeEIP P NS Ay HE e Ao e igover
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pas yisdRas! TimR& CRelor the fiwnan-enpaifia dfetpeab peavpiftin SNOBRTBEF | y
258 | @AMy B kni SRR ANRiFTRY REAUARS cots [pbatlsb R &YrQn®d By -

within the Yb8 Alu subfamily. Use of these primers was reported by Walker et al.

(2003, Analytical Biochem. 315:122-128) to allow human DNA specific detection
to at least 10 pg (~1 cell equivalent) in 2 ng of mixed species sample DNA.
Genomic DNA is isolated from snap-frozen rat livers using the Puregene DNA

30 Isolation kit (Gentra Systems). Human DNA is quantitated by comparison with an
Alu-specific DNA standard curve generated from populations of rat cells spiked (in
10-fold increments) with known numbers of human cells.

Co-transplantation of LSCs with NSCs:
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was observed that the popul ation of NSCs did not

express hemat opoi eti c markers (CD45, CD14, CD34),
w@ombiosiBat ory nol ecul es (CD80, CD86), or NMHC BCEHES200$/031782

nol ecul es. However, the NSCs did express the stem cel
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presented herein, LSCs are an exception to this dogma
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10i Sﬁ\lée oﬁdad/eﬂ gﬂaﬁ the @dpdigttonaP DISCs AR noasgags hemdBbpuidticmgarkers
wth a hi X, 104
cel (SDsacid CPSpee Rty materire s Ghth br R chass 1

sti mdRLRE. B6Wér, RUNSES @ edprésileSstdn?coll hitger, CD133, as well as
cells/well) froman unrel ated donor were pre&zred as

r es pHRdslsclantigensadboragsien pialss I motsuigs eyabis ngisars Bt
sti md NO%osghbE ?ecoéﬁ iz a%%oﬂe&tlﬁb TUERs ahd Walbe rejected if

stinmulated a signi degree of T cel
Ipr olriahsplaatciddnio eo ribeacatic resipiant dbasebersthpEivElesurgpateesiiedingrein,

not L%Fls Y AR R s %R%ﬁ’?ﬂlgecﬁ\ﬁg 4 as Abmani@tel th&t IG%CS are not

proliferation even at t t cell dose
St udemuhagenicttetcplls iMASSRs. results dennnstrate t hat

?l | ogenei ¢ %C?gt‘ﬁnulgt%%ffgr%é bX% Aﬁl&éhéégi%gél nduce a
unctional i to

prot ect NSCs Thmlmmeqogmlm@ f NSCy waneahntdddyoxeawap edxed

sin Xeno ei
o e TR R rista o< RORE s oo nscs
tr 3@§ piruthef ¢, The BRR, s/hidh mseduresalse "Bﬁelhlblbb@&imee &sponse to
nmode a xeno eic del scrlbe her ei n
s BHEBREBR. BPEL I B e AR cedaae. NSCs SR
enc Qrpa®a oni m@na‘nqtﬂapt%mna chlhgéd @i atut hyﬁawgbﬁ®aﬁ5g with
t he donor cell; because human

beer highoiase plrtgat %u b sy tree sy Baee Foeh i -’tﬁa?fi
25€S @Qa‘élﬂénts Mmﬁﬁat&%@lli 'Pﬁﬁﬁed\@%elmgielr@s 881shitd) fbiQn Of
|np antation due to the ease of
unrelated donor were prepared as responder cells. Autologous PBMCs were used
as control stimulator cells. As shown in Figure 3, NSCs stimulated a significant
degree of T cell proliferation compared to autologous PBMCs, which did not
stimulated a significant amount of T cell proliferation even at the highest cell dose
30  (P<0.05, Student’s t test). These results demonstrate that allogeneic NSCs are
recognized by T cells and induce a functional immune response.
The ability of LSCs to protect NSCs from rejection in vivo can be

examined using a xenogeneic model! or an allogeneic model. Although the clinical
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adm ni stration of cells through the portal vein, the
accessibility of the injected cells to the inmmune
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cells in the MLR. Human NSCs and allogeneic PBMCs are irradiated and plated at

1 x 10° cells per well as stimulator cells. LSCs and fibroblast from ACI strain rat
are titrated into the MLRs at a high dose of 5 x 10* cells/well and 2-fold
decremental doses down to 3,125 cells/well. Culture conditions for the rat MLR are

30 as described elsewhere herein. Suppression is determined by comparing the control
MLR (no LSCs) to MLRs containing fibroblasts or LSCs. Statistical evaluation are
performed using the Student’s t test.

Determine survival of transplanted NSCs
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Experiments are designed to determine whether human NSCs co-
transplanted with rat fibroblasts, or with rat LSCs primed reactive T cells in
peripheral lymph nodes of recipient rats. A one-way MLR assay can be used to
evaluate such priming.

30 Cervical and mesenteric lymph nodes (LNs) are removed from the
two groups of 5 rats each (human NSCs + rat fibroblasts vs human NSCs + rat
LSCs) which are sacrificed at the final time point, one month after injectioﬁ. The

LNs from the rats are dissociated into a single-cell suspension and used as
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modifications and variations can be made in the methods and compositions of the
present invention without departing from the spirit or scope of the invention. Thus,
it is intended that the present invention cover the modifications and variations of the
present invention provided they come within the scope of the appended claims and

30  their equivalents.
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adm nistering to a transplant recipient |liver stronal

cells in an anmount effective to reduce an immne
w0 eaposisey of effector cells agai nst an al | oant PgPIS1005/031782

the effector cells, whereby in the transpl ant

reci pient the effector cells have a reduced i nmune
response against the alloant] 2. The net hod of
claim1l1l, wherein said effeéyégﬁgglls are T cells. 3.

éb&ﬁ@?&ggﬂﬁQf claim?2, wherein said T cells are from a
onor and the alloantigen is fromsaid recipient. 4.

The nethod of claim2, wherein said T cells are from

said recipient and the alloantigen is fr a.donor.. 5 ..
The et hot lof TRPHPbTeinsear AN epicar 1oaCafeg 1 Seid Fecipient
Rh§S&he réspandel GFREMREBD Ee_lls@gai-ﬁgﬁanr@ltoﬁﬂwgeﬁfto e ffactor cells, the
wherein the transplant is bone marrow. 7. The nethod
ofetibdd¢ampdijsingher ei n t he transpl ant is hemat opoietic

stemcells. ,8. .The thod o [aim1,. wherej e
transptant afgmiaanag oL BinBlanf s e EERE] <GP te g appoun
LtV BirfduRE bR iminAing adsfo@I0if BEFSELEF ¢dlig abfin® ahrallosmig@Ato the
recipient liver stromal cells, said liver stronal

céfettor pellsewherehy ixibatigaeplam reqipienirthe cifeptormeds hetebrgdaged
laim1 rel ] ector cells are T cells from
gm(%wgrres \rggvia%h@f?/tﬁggp?{}%%g% by contacting said T

cells with a cell or a tissue fromthe recipient prior

to transplantation in order to activate said T cells

and further? the fr@rh?dscﬁicéﬁlmm%@r%g%@ alfertoiceflare T cells.
reactivation of said T cells. 11. The nmethod of claim

1, wherein the liver stromal cells are adm ni stered to

t he transpliaithe netdiqii frelaim@®, whestin saql aellparedforh helonor and the

transpl ant b% the recipient. 12. The nethod of claim
pllogptigeniihirpesald igeiPiedt r opral cell's are human |iver

stromal cells. 13. The method of claim1, further

conprising adm nistering to the recipient an

i munosupprde e vetlaglerficlaind, Whiseeimetithdccel$ ars| fedmmsaid recipient
the tra is a solid organ. 15. The

wh [ | ant
r?ﬂgrﬁl%gaqkﬂan%eé’il rsf% %%‘}Oéi n the solid organ is sel ected

fromthe

5. The method of claim 2, wherein said T cells are present in a

transplant.
6. The method of claim 1, wherein the transplant is bone marrow.

7. The method of claim 1, wherein the transplant is hematopoietic stem

cells.

8. The method of claim 1, wherein the transplant is neural stem cells.
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group consisting of heart, pancreas, kidney, |ung and

liver. 16. The method of claim1l, wherein said liver
wa@eooeisds3cel | s are adm nistered to the reci pi ePCT/pR2005/031782

to said transplant. 17. The nethod of claim1l, wherein

said liver stromal stemcells are adm nistered to the

reci pient concurrently with said transplant.18. The

met hod of o dhamethodpfelaiml, seiesein priek togpidadainisisring to a

n f I :
e PaBaPLiBfe ! oy SoRRl SR e SRR L o Pocefi dRpanded in
aafrurd. stered to the recipient subsequent to the
transpl antation of the transplant. 20. The nethod of
claim1l, wherein said |iver stromal cells are
adm ni ster eJIQ) TR Bﬁ%ﬁ)‘&% Amt 10 vJéqlafelr{ @ff(’i fo@&&r ce@l} arelD€ells from a
met hod of claim 1, wherein sai fector cel are
cehbspefioasly eacul‘{ntﬁhby odntaxaing seiidriorells mﬁlsepd:eiml a @@ue frhm the
met hod of cl wher.ei n sa ver
TFepGan Bty e TP R g o 1 fetivatemaiaF BT Pad i yherein
sam%@{étlemﬁs@ism reta@mraﬁeu@psal@mng recipient an
i mmune response of effector cells against an
alloantigen to the effector cells, the nethod

Cranspt ant 1 007 BRURRLSF 0, SabrTER R ksl

aRMRistetdd t0Ghd ¥ashRnt RIESt 8t é:dﬂ’@jétmohfb‘ﬂﬂwl@ﬁls?fant by the
effector cells against an alloantigen to the effector

dge¢ibignt.wher eby in the transpl ant recipient the

effector cells have a reduced i nmune response agai nst
the alloantigen. 24. The method of claim 23 wherein

sai d ef f ecti® Taehleshaalr o claigel, MehereZibthe Aiversthonalaklls are human
reduci ng an_i nmune response of effector cells agai nst
divepgleeraaleeligl |'s, the method conprising treating the
effector cells with liver stromal cells. 26. The

met hod of claim 25 wherein said effector cells are T
cells. 13. The method of claim 1, further comprising administering to the

recipient an immunosuppressive agent.
14, The method of claim 1, wherein the transplant is a solid organ.

15. The method of claim 14 wherein the solid organ is selected from the

group consisting of heart, pancreas, kidney, lung and liver.

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

administered to the recipient prior to said transplant.

17. The method of claim 1, wherein said liver stromal stem cells are

administered to the recipient concurrently with said transplant.
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18. The method of claim 17, wherein said liver stromal cells are

administered as part of the transplant.

19. The method of claim 1, wherein the liver stromal cells are

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

20. The method of claim 1, wherein said liver stromal cells are

administered intravenously to the recipient.

21. The method of claim 1, wherein said effector cells are cells of a

recipient of said donor transplant.

22. The method of claim 1, wherein said liver stromal cells are

genetically modified.

23. A method for treating a transplant recipient to reduce in said
recipient an immune response of effector cells against an alloantigen to the effector
cells, the method comprising:

transplanting to a transplant recipient a transplant treated with liver
stromal cells 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.

24. The method of claim 23 wherein said effector cells are T cells.

25. A method of reducing an immune response of effector cells against
allogeneic cells, the method comprising treating the effector cells with liver stromal

cells.

26. The method of claim 25 wherein said effector cells are T cells.
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