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1 CELL POPULATIONS HAVING IMMUNOREGULATORY ACTIVITY,

METHOD FOR ISOLATION AND USEIS FIELD OF THE INVENTION 5

The present invention relates to the prevention, treatment or amelioration

of one or more symptoms of disorders in which modulation of a subject's

immune system is beneficial utilizing cell populations derived from adult

tisSUEL. PR TAUAT ON HHAMN GIMMIINORAGE B ADORMIACTAVITY,

connective tissue ()]\%ﬁ\ﬁq Illgég-ﬁtlmgqq i Irgﬁe[ﬁg%-gamma (IFN-y)

by expressing indolamine-2,3-dioxygenase or use 1n 10 preventing,

treating or ameliorating one or more symptoms associated with disorders
FIE[EW%CI? lfm%e)ﬁubject'_s immung system is ber_leficial, including,

ut not limited to, ‘autoimmune diseases, inflammatory disorders, and

immiThe lpgisaitymediatectdise s ¢ke iprelmiingnydjeatioenobtramsptemtea of one or

md %gﬁlé?’[r(}ldl’ltlsgy it 'o]f G%A%K% ic Ur’\rlloDdagti-grhl Eo%Nay E%Jﬁ%’els\l()@&%?ne system 1is

mm system In nigner vertebrates represents the firs ence
bengfaindtutitirimgscalitipgmdatiercderontefitne vdvietbissteeboldypimtitudingthe present
inv@ﬁ?{gﬁ‘?é%‘%'&é‘é‘sasu%%%ﬁ%%“t?%”%o%ggﬁénOlié’éﬂés%% 1Rh L 10C hat respond to

causative agents o1pa variety o diseases. ﬁ/loreover, the Immune syste
intig fatso-gatre d I Mahgtgxireshiag disdelsesor HisdideygemstudiRg2dor use in

autgimmune.or i ogic diseases fici AT .
P A T P SR8 i gonders in
whichtinodslatioravédaile dot'stisatinget bestendis dmseficiahangledimenbuhaeh himdted to,
auu%ﬁ%’d%%éeﬁ%ﬁégéél a%?%%%&?ﬁ“ﬁ%so@@&?%ﬁ&%%%% LASTARAMIC: diseases
strategies, those based on cell therapy appear to constittite a potentially
indliedifig regedtion rEatingpargedatrgamsibed tbslissases. Thus, a great effort is
being currently made by 25 researchers in order to achieve said aim.
AUTOIMMUNE DISEASES Autoimmune diseases are caused when the
B AGORGROUNR Oy It INMENEIQ&ant to defend the body against

bacteria; vi S ' ' 3 .
e e A PR ORI o i
vamegarsatigeniduiesal celts snd vedchoph dusly proslielitge nufisiadrganisms such as

badlie %%%%‘r‘&iﬁﬂs%ks%ﬁr 8%“&1% @%E@M"Jg&ﬁ?%@ %H%%Pé‘?%%'ases, Moreover,

respons utoimmune diseases can b organ speci or systemlc
theamehawrecpyysberked blso involved in a variety of other diseases or disorders, including

autoimmune or immunopathologic diseases, immunodeficiency syndromes, atherosclerosis
and various neoplastic diseases. Although methods are available for treating these diseases,
many current therapies provide less than adequate results. Among new emergent
therapeutic strategies, those based on cell therapy appear to constitute a potentially useful
tool for treating a great number of diseases. Thus, a great effort is being currently made by

researchers in order to achieve said aim.

AUTOIMMUNE DISEASES

Autoimmune diseases are caused when the body's immune system, which is meant
to defend the body against bacteria, viruses, and any other foreign product, malfunctions
and produces a pathological response against healthy tissue, cells and organs. Antibodies,
T cells and macrophages provide beneficial protection, but can also produce harmful or

deadly immunological responses.
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different pathogenic mechanisms. Organ specific autoimmunization is
characterized by aberrant expression §f major-histocompatibility complex
(MHC) antigens, antigenic mimicry and allelic variations in MHC genes.
Systemic autoimmune diseases involve 5 polyclonal B cell activation and
abnormalities of immunoregulatory T cells, T cell receptors and MHC
genedu@iampies diseaggancepektfiorgatoispeniiive elistatasiarendiatyetpspvoked by
aifRRSTIMRIISM. Auolmmune adisnalinsuiicied RIS A65hoR! AeABized b
1ml%tipl@ésc%r.osis an Igr%%umaticécard]i]';?sé? Representatl\l/e system(l%B lz‘e ‘y
abguresimerpressivse ade snarer-Bistosaripatibilste rytivepherto SME 1 Chreniigens, antigenic
miRH A ORI U RIOQEEFoRY “&r%ﬁcpg&é’g&%@m}@ ARUDAQMY KIS &Y% nvolve

scleroderma. Current treatment of autoimmune diseases involves

poadreiristEringllirmeHunteuppréseiveraydiitessat iasunrisgrelcagpircells, T cell
re&%‘fﬁ’r@tﬁfﬂsmér &Qlﬂﬁ%%'omrﬁé@ﬁc%ﬁmw&%ms are diabetes,

cyclophosphamide or combinations thereof. The dilemma faced when

hyaaﬁm@i@iﬁmg inFaUMBEUSprsisea eig@tffsqihmyev@rrmsmé @fdreanemia, multiple
sclelissival hetmasioimpapne Ci{%??e%_@d?aﬁ@é‘t%téﬁﬁénQE?OQEIEHE@'%‘?&ases are

the patient is left to attack from infections, andalso the more susceptible

syftamie RS rgyilisiotesuThokrome ranfSasmapatnnn SEuror h eindsergigslsanyositis,
defﬁﬁt@ﬁ%ﬁ%@%ﬁﬁ%ﬂf&i&%ﬁe diseases. INFLAMMATORY DISORDERS

20 Inflammation is a process by which the body's white blood cellsand
secrétagerthctdrsaieRait oaf bodideimeninpfectitsaasssfordityokigbstapdaanistering

imBMARD P@QE‘F\F@ %ﬂts\/ iEﬂéﬁSasS%Sf:ﬁggge[aQngﬁrkr@HOa@ﬁ/& t??&%‘iféﬁ%mquine,

prostaglandins control this process, and are released in an ordered and

mebeipkith g edBiaB e drey gridw ihammidecer trestinapemikainelatbhy dilemma
fads@WRlef]'SERAE LG 'ﬁ%ﬁ%mﬂé@a@e%ﬁ& ifyaRaLhIG fiﬁkaﬁﬁfwefmvely the

tissue-destructive diseases characterized by dysfunction of mucosal T

auleansn e rdigeastoid necpiest udiwomersd dedtingglesh thenaséigoh waelitionatiagk from
inflRRIR 0 AAMAGERE e dISIRLSH R SHRR RRthE RARIGRICTIIC A8 RDa great

is clinically subdivided into two phenotypes: Crohn's disease (CD) and 30

negdderaipve teerrmeTiorithe eatraeriyef iparamana diigaassne disease with a
prevalence of 0.05% that leads to chronic inflammation resulting in a
range of gastrointestinal and extraintestinal symptoms, including

INEBAMMNHETRRN, PIARBIEBSng, diarrhea, weight loss, skin and eye
disofdfrsvanshelaved uuhgnd sierual jRUGM HiECBeTNERE ecreted

symptoms can greatly impact the patients' well being, quality of life, and
factessapigiest our bodies from infection by foreign substances, such as bacteria and

viruses. Secreted factors known as cytokines and prostaglandins control this process, and

are released in an ordered and self-limiting cascade into the blood or affected tissues.

Inflammatory Bowel disease (IBD)

IBD is a family of chronic, idiopathic, relapsing, and tissue-destructive diseases
characterized by dysfunction of mucosal T cells, altered cytokine production and cellular
inflammation that ultimately leads to damage of the distal small intestine and the colonic
mucosa. IBD is clinically subdivided into two phenotypes: Crohn’s disease (CD) and
ulcerative colitis. CD is a nowadays incurable autoimmune disease with a prevalence of
0.05% that leads to chronic inflammation resulting in a range of gastrointestinal and
extraintestinal symptoms, including abdominal pain, rectal bleeding, diarrhea, weight loss,

skin and eye disorders, and delayed growth and sexual maturation in children. These
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function. Because CD is chronic and typically has an onset before 30

years of age, patients generally requirg lifelong treatment. Although its

etiology remains unknown, there is circumstantial evidence to link CD to a

failure of the mucosal immune system to attenuate 5 the immune

response to endogenous antigens. Therapeutic agents currently used for
sy@poinglogingreatlinosgicy|ttepatentid osteioids s zauhivpridelife, and capacity of
S GRRIRYES - A0RRIDHCH RO MEDAIEXR16: 81508k SOV TG Butients

nonspecific, and with multiple adverseside effects. In most cases,
gesenallyateesectivllimthéredtimrate AtdroeglvaisThaokfgyerameipsesaknown, there is
cirAARRHICARRQY I g dliuag o paRin Rt eReige L ARt A enuate

both components of the disease, i.e., the”in ammatory and T-célls driven
the sspomsessRwse tolgndogahans mfligenab has been approved for the

treatient of modgrale o seueiR Cralnis diseasqyhal AR ot IESRRRG cylat

to standa % therap%e%s gndc?é)rt Zy treatment of open, éra?ﬁﬁégf)istﬁgs. VIS,
corifipsharalsisthezfitbiopaatn énnapseriopdrissecifithiigties, Grshmesthstaisateseare not
entftd) SRUIVEOULASKIGRS REOGERNE)ARBROY, JNFI5@ BFRIB 1n most cases,

produced by the iImmune system that may cause the inflammation _
surgsed olesecdiovitis AromtFisndisealisenative. Teretonso s Prasenr dharapeutic strategy is

to Blﬁi(?qgi%%%p %%({%Eetﬂﬁ{ %ﬁ&lﬂﬁ%atﬁ}f M&%ﬁiﬁ%@%o?ﬂeé&ﬁééoﬂéﬁ%eﬁiﬁg disease, i.e., the

Inflammation. However, 'since it has a systemic effect, and TNF is a very

infhmmmmaﬂatﬂ}ﬁ%]é\ibi@id@m are relatively common, and its
longrerm saany a0 SHlIoRE delenuned,y s We ﬁ@i%ﬁﬁﬁ%ﬁl%ﬁ moderate to

limited because many of the inflammatory” processes that occur in the

Se‘f?&@i@i@@'ﬁ_edﬁ@@%f_eﬁ@hdafﬂ ot TGNPDQ@ ﬁaﬁtﬁ@d%mi@&aﬁﬁpn@gﬂmwment of
op&h%m%dfﬁfmég'slﬁﬂﬁijﬂéﬁp @ﬁerﬁﬁm%%eq{tt%ﬁo@@ té’}pé%?fﬁfally for Crohn's

‘ mflammatory ‘25 arthritis. Arthritis is a general term that describes
disgsanmipnenientiriyoints. Bereis daeteot ANy pritbotnriiNEsite ndgiaspiodced by

the HSAGCISADHaMMANe R, RBAMMAIRIG AYROS RFSGE FRAMETRY HRase. Anti-

world's population and’is essentially disabling. Rheumatoid arthritis is an

TNAuteimeveneldortiemwHisreblinedstigys ibpfurneisysiesheimfropatigstines, thereby
prefiGRfiesihgaxanviA! HBGRRANES et f6¢ eI MEHPUARENGAHIAIIENS & very

joints as foreign. Inflammation results, 30 and the cartilage and tissues in '
plegrippiv tirrichesfoivTes Bfe dorvay etk oelidiyeby eemmea bt iteptagdsrm safety is

stilfAMACEG HTHENV A S e TG %éﬂ@&lﬁﬁﬁt@@%@@d&@%&@%ﬁﬁé H¥lammatory

joints to become narrow and the’bones to fuse together. 4 In rheumatoid

progegsasishaheseuisiathapainnisate ngidenshdans e BstigiaHing.

Rheumatoid arthritis (RA)

Rheumatoid arthritis and juvenile rheumatoid arthritis are types of inflammatory
arthritis. Arthritis is a general term that describes inflammation in joints. Some, but not all,
types of arthritis are the result of misdirected inflammation. Rheumatoid arthritis affects
about 1% of the world's population and is essentially disabling. Rheumatoid arthritis is an
autoimmune disorder where the body's immune system improperly identifies the synovial
membranes that secrete the lubricating fluid in the joints as foreign. Inflammation results,
and the cartilage and tissues in and around the joints are damaged or destroyed. The body
replaces damaged tissue with scar tissue, causing the normal spaces within the joints to

become narrow and the bones to fuse together.
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presentation, T-cell stimulation, cytokine secretion, synovial cell activation,
and joint destruction. Currently avaiIaQIe therapy for arthritis focuses on
reducing inflammation of the 5 joints with anti-inflammatory or
immunosuppressive medications. The first line of treatment of any
arthritis is usually anti-inflammatories, such as aspirin, ibuprofen and
Cox4a inhiitormslichithsteglabexibianerofetorimufaticyNE lofinpenimteht antigen
prdBQRgcon afg‘e'if'%ﬁd'% at%%‘}hcf%lk“#%ﬂs@&gg%&? as'ﬁé’ob‘%?%eﬂo.vavc ?(feacci&l,h %®d joint
many secondary effects or’side effects and 1t$ efficacy is quite low.
des@edtomd line drugs" include gold, methotrexate 10 and steroids. Although
these a el s65iaBliEhed foAmeniS 1AL DS e {RANBANMISAIE of the
on these lines o treatmenthone, and ditficult treatment Issties stll remain
joifds patientstwitilahenatratoidranthritimdsugeressals tmeedinaeomsrebhmehitst fdme of
weireniCIRIAT malan: dsaiers have AvnTed SIFR0GK AN BAR6ten and
ot emofEavga ig ?nci(?esnce?o i ??& $o %g C()prﬁgT’etel oren atl

side effects or cannot
CoprévenititiseassighogsesdienoxBo dad mofeweaiine Amis-IeE| lamhthese impigoclonal

anﬁgféﬁi&lf E'ﬂ*%ﬁe Eyﬂl?lBJil%éﬁhg}QQJE,?- JJ%HS’}E&%%E %%aﬁﬂﬁgdsé%r{lﬁ effects or

rapies for the treatment of inflammatory disorders. INHIBITION O
sid¢-effects RESPONBESY 29 QlltirimunéSreepd les dngLomebittsdgoldT roetlmtrexate

an§@£}%§@§tﬂ(ﬁ1¥oﬁb§?‘?ﬂ@éﬁ% R%Eﬁ%&ifﬁ\ﬁ%ﬁéi&ﬁ%@éﬂ%ﬂ%ﬁﬁﬁgﬁ‘ﬁ% few patients

comprise a part e normal T cell repertoire, butin the he
renthieipradtivetidimés pletrentradrbyabupsprevdotitietid! Attataght Tswgpptdbsemain for

pat‘fﬁ“t% Wﬁﬁ%ﬁ&ﬂéﬁ?&k = lﬁged in the 1970s, significant progress in
characterizing T-cell subsets has been made only recently, when they
havdrbgerereln dmedirzBiaseasmeeiofprcbedisic TihB pnaretaiffdisendeD haye a very

limy Q(?%fﬁ&y{@, !llﬁr &%ﬁ%@f’ '[¥1§HT BQUeS%b_Itﬁ_%E? }‘1\{ eﬁ%gué)?tg{é'e effects or cannot

suppressor)-activity. Two major types o eg cells have been '
combtstianizeehirdisehre @R4resspulStofar o, tisetmanirkslidesdcandrifere is no cure

fortﬁye!@?&e@%g%&c%i@g Ls,'t eﬁ%]s% #%ﬂ %gﬁaﬁw'&q}jﬁl%gaﬂ}e's]ﬁxo{he treatment

TGF-(3'secreting T-feg cells (Trl c e CD4CD25 30

of malpBrekpredisiongersaturally-occurring T-reg cells generated in thymus,
migrate and are maintained in the periphery. The signals for their thymic

generation and maintenance in the periphery are not entirely defined,

INHHBBUEINIoth TIOR8 sRERRIPAMS R M IL-2 appear to be required. The

\rl‘v‘i‘tr;]‘,?ﬁr RhSE Cfntel 59 RIR e REPNG IRRENI AR GRIE with the
potential to elicit autoimmune responses comprise a part of the normal T cell repertoire,
but in the healthy state, their activation is prevented by suppressor cells. Although T
suppressor cells were originally described in the 1970s, significant progress in
characterizing T-cell subsets has been made only recently, when they have been renamed
as regulatory T cells.

There are different CD4", CD8", natural killer cell, and y& T cell subsets with
regulatory (suppressor) activity. Two major types of T-reg cells have been characterized in
the CD4" population, i.e., the naturally-occurring, thymus-generated T-reg cells, and the
peripherally-induced, IL-10 or TGF-B secreting T-reg cells (Trl cells). The CD4'CD25",
Foxp3-expressing, naturally-occurring T-reg cells generated in thymus, migrate and are
maintained in the periphery. The signals for their thymic generation and maintenance in the
periphery are not entirely defined, although both CD28 stimulation and IL-2 appear to be
required. The number of CD4"CD25" T-reg cells in the periphery does not decrease with
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5 age, although these cells are anergic and prone to apoptosis, and their
site of origin, the thymus, undergoes age-related involution. This
suggests that the pool of CD4 CD25' T-reg cells is maintained
peripherally. Several experimental models support the idea of peripheral
generation of CD4+CD25+ T-reg cells from CD4+CD25- T cells. The 5
agenddgmrabuthéactorisamd anecgianishproonttollingptiosipemdhtcat eitparisioigin, the
+ + T-r It NoS kn . ei i +
o U R IR S BB R Cls 1o
cellsleiin thandxipadsiperiphehalivusSdesiab dsypafessitharOiels @6+ the idea of
o] circulate. F-(34 inyglved.in the
P e A T ol bl MU (RECIRNET clls. The
endopertys iveyendrovehaeipericnaitdlidaths pgyebettlatmeichafisiP6fCD25"

T_m%?g%elm%&% e dependent on tryptophan metabolism, and in

particular on the-activity of the enzyme indoleamine 2,3-dioxygenase
(IDOT harieich asidenivatthaethd arytvdine-tronsfinimig g egreyieftioatr datal YT 68°-B) plays
the initial rate;limiting step in tr. to§ degradation along the 15
an e A SRR B RIS, S oG cozse
prévypaihe simthetadis exprhssiigodD @GR:Pstiyppiessidvoblede spathsegeaachtion of

romote tolera ellor, Munn, Nat Rev Immunol. 2004 Oct;
p eﬁ?%f?@ipﬁlfe%@%e% Eﬁ?\g%aﬁ?éysﬂ%’%@ of dendritic cells (DCs),
whicH@re ey eghl ahapsrivh éftal ulzear esgans ehdoterngdnid Cs) ihhaes®tolerance
are 20 gble of suppressing in viva T-cell responses locall ..
cog g Db i O Db R S ) G URUR e cctivity of the
enrgoro aydeletenived 23 anygenaer ¢iibaye sisevdsabiumaucelinks, histasttoataining
cells, and trophoblasts express IDO..The expression of IDO jn )
en s R e e e D0, S oBioetiah SR emsin gone the
kytotalarapethwhwllogeneic tissue from the foetus. IDO is believed to induce
apoptosis in T cells, and cause spgntaneous 25 talerance to liver :
R el SRR B SR The R ISEt shvE el cxpressing
ID@ctiwitysoppiEy af eceldtrdsponses How@ver dtdhad doasse qdfebostiadeMthal Nat Rev

DCs sing | I ﬂ t éﬁguce the generation of requlatary T . . .
i TS Rack b R LB by S e ot o ddite cels
(Dewludinghntsr feepnsganatdipopolysacabatige ik 8hlas geelbaddy). virladsR0DCs are

infection. Several studies have shown that allogeneic tumour Ilsﬁﬁ—:g'
<SPS G MM eI S RLoR Y PRt R ARE A Peent No.
20@dfets d oagdiatadt bfrdiNmyonocyte-derived DCs and macrophages, several tumour
lines, intestinal cells, and trophoblasts express IDO. The expression of IDO in trophoblasts
appears to be constitutive and has been strongly correlated to tolerance of allogeneic tissue

from the foetus. IDO is believed to induce apoptosis in T cells, and cause spontaneous

tolerance to liver allografts.

The molecular mechanisms behind the immunosuppressive activity of IDO are not
known. However, it has been demonstrated that DCs expressing IDO are able to induce the
generation of regulatory T cells. IDO is induced in human cells by several inflammatory
mediators, including interferons and lipopolysaccharide (LPS), as well as by viral
infection. Several studies have shown that allogeneic tumour cells being rejected by the

host immune system in vivo up-regulate IDO and this effect is mediated by IFN-y.
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3 6 Recent experiments have indicated an in vitro immunosuppressive
capacity of bone marrow derived mesgpchymal stem cells (MSCs) and
adipose-derived stem cells (ASCs), as well as an in vivo
immunosuppressive capacity of MSCs. This in vivo activity has been
studied in bone marrow transplants, in which the infusion of expanded
MSG3eappeanetonsthoe avliteteddchrorio gnaftversyptestvdisamsey of bone
m{gwggn%aeﬂ{%s\éﬂ& gfgﬂgmc&q{sa@%'é alﬁﬁ %d%ki@?er- ﬁ'\%ﬁosftem cells (ASCs),
ymphocyte proliferation in experiments where the ‘lymphocytes were
as gtV ateth éithevoimmmmisapiyespho opteedn oo UK. Rhor istivngl atibmitwitis been
st&?fi‘é/&(%'{l%ﬁ‘g%‘é%&_@lﬁ ahlg’,‘"{ﬁ"x%uéﬁ%@?ﬁ%&%%@@%ﬁéﬁﬂsCS appears to

responsible for the immunosuppressive effects o ave not
redysenaghisg aivb calitpide rgifiBdyvaous Ui Alisvags- (GYELINV ERT DNV iFhe effect is

chm&eﬂ%hi%9%991%}&%]?@18&9\{%@%%&{%9gg@&%ﬁeﬁpmag Withts where the

multllineage poter) W | are pr s_en erent CoanCtl e tissues qre )
lyraabewiteoiverstiaii eafereniban vy almorgdayesoeytdveastidrir MEA) or stimulation

wilﬂ‘ﬁ%%ﬁ%g%ﬁﬂlﬂ}?ﬁﬁﬁf’I@Q&kﬂ%ﬁ%é’kﬁﬁ@&ﬁ&!iﬁc&ﬁeﬁﬂ%&%&ﬁ&%ﬁdlﬁ for the

that respon interferon-gamma (IFN-y) by expressing
ImmyBtsrRppEssi BeditiRygariasil (BB havhadtrireemuneguivrorileftsotslistisaid

cells can be used for preventing, treating or ameliorating one or more

symptoms associated with disorders in which modulation of a subject's

Summgﬁ&mmmmmwudmg,_ but not limited to, autoimmune
diseﬁ*ﬁ%Siﬁ@@ﬁﬁb’fﬂ?%é&@?rgﬁfﬁh@”&ké%%wolﬂgécéﬂﬁa%o fgd ﬁﬁllat_ions with

diseases including rejection of transplanted organs and tissues. Thus, in
muanlinspatpefentialentionh reratpsessinits didfegdeliqpopeiiaoRsiiesn are capable of

actﬁ%@%cq%%lﬂggmgﬁf@ma%tge% fsAidielt r qr)l#&“%&l&@ Qe isolated a
express markers Specific from antigen-presenting cells (APC) in other
popwrtemedrrensestiseifisses devirshegle seitiagpeaildo(intedenorerprasd IFN-y) by
exﬁ?&@lﬁ@jﬂﬁogaﬁlﬂ@ﬁyﬂﬂ 4R X@@?.t'mv%&%rgg%ﬁw&é&?of said cells
upon stimulation with interferon-gamma (IFN-y); and (iV) present capacity
candepisefiferamaueatinatdreatioasr arrcbelrlinaayeson moth syaphuns, abwciated with

disSMERIANRIRIER A MEHNGH J AL ANAME SRSl RAPHIAHOhEng, but

cell population obtainable according to said method constitutes an _
notadumitsdaltas oo bheriedn véseases, 3o flamihatons pdiserdsesinvantionrerebegically

melRa3aicifRRl R0 B’rﬁﬁﬂﬂﬁ‘gf P& é’b?ﬁ)H]o%ansplanted organs and tissues.

Thus, in an aspect, the invention relates to an isolated cell population from
connective tissue wherein the cells of said cell population: (i) do not express markers
specific from antigen-presenting cells (APC) in other words markers specific for antigen
presenting cells; (i1) do not express indolamine 2,3-dioxygenase (IDO) constitutively; (iii)
express IDO upon stimulation with interferon-gamma (IFN-y); and (iv) present capacity to
be differentiated into at least two cell lineages.

In other aspect, the invention relates to a method for the isolation of said cell
population. The cell population obtainable according to said method constitutes an
additional aspect of this invention.

In other aspect, the invention relates to said cell population for use in the
prevention, treatment or amelioration of one or more symptoms of disorders in which

modulation of a subject's immune system is beneficial.
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prevention, treatment or amelioration of one or more symptoms of

disorders in which modulation of a subject's immune system is beneficial.

7 In other aspect, the invention relates to said cell population for use as
medicament, or for inducing transplantation tolerance, or for treating
autoimmune diseases, or for treating an inflammatory disease. In a
partidulethensspeliméret isedatiofl aetateatorpaliseclbpapubacbmoiicuse as medicament,

i ' . | | Bi
or (D PR, SEEHEE Belh @ PG AT BDARONE HAREE or for
treaslagesntonfirenuss i shigasell lpeppdgtiorianethbogiro patyatiohioflammatory disease is
i : ntfor r ,
D e Diseass (5D)
or Rbejeatog! imthune ®Alem is beneficial, e.g., a medicament for inducing

”a”%H'%?E%FOJ%#]QL‘?“{H&%%&%E‘ megica Ef%"sér%?“&@da%ﬂig} | Wiion in the

diseases, or a eqicament for treating an inflammatory disease. Ih other
prepgseicenttyd iaverstonmsiatesudhtie asmedisaiocot|fpothtapmsydntipie treatment or

arrféﬁ?cﬁ@ﬁ%ﬂogf%&e&e [agen %ﬁg@%@@ﬁ/ d}_s'&%u:_?sq_ﬁ "GP %%(Ilfﬁg)ﬁ &k a sub ject's

population as well as am d for the Isolation thereof constitute further

IMEYPECEsSEHThes ipreaitios, m.lna@tﬁé'rc;am@ttfmh@dwmiUnwmstt@isﬁmrance, or
a Eiéﬂﬂ:&ﬁl!rﬂoﬁ’&‘aﬂ%gtﬁ? %ﬁo{i‘ﬁrﬁﬂﬁg_'%ggg%,OBFOE'QHH&f&Qnent for treating an

~ transplantation tolerance, or for treating autoimmune diseases, or for
inflesampatpandisiiaspmatory disease. In other aspect, the invention relates to

the yze o s JotE e | RABHIATMWLING, REEPRIAUANSQ]R RAIGBMENn in the

such as a medicament for the prevention, treatment or 20 amelioration of

prwaﬁwg@wmwnﬁ Qﬁ@é@m@n@wﬁmﬁboﬁﬂbﬂ;@ﬁ%ﬁ_ getupgeutagion as well
as T %8?}1%%819&8& H?é?éo?cgnsﬁtm@m%féﬁé r2)‘?*‘ﬂf?éri(_ﬂvention.

transplantation tolerance', or a medicament fo_r treating autoimmune
disedisesher aspragiclmanydatioreatlagearioiraniitergdispapelagpr for use as

mé@i%gxiﬁ@rmed?ﬁfﬂrigﬁﬁqﬂgﬂﬁrﬁgﬁﬁatfﬁﬁ%éﬁﬁﬂ@; QF%&q}éﬁﬁﬁgqu{thmune diseases,

hypersensitivity Type IV reactions. 25 In other aspect, the invention
or fefdteatmeepiafhametanedisetstion of an irradiated cell population which

compyisgrriagiefingSadaabPeaalien nithR eatialied Hﬂfﬁ%l?[gulation in the

ionizing radiation under appropriate conditions. Said irradiafed ce
prapepiietiopl corsadicacatiupivdr asesrestitamantciotiothel Pisiratigapdgatment or

am%]ﬁ)}Q%{SHtHP"JI?éaé?%ﬁBréaéﬁﬁ%%t%@ GRORRAVIAUORS HRRI@Stion of a subject's
immune system is beneficial, e.g., a medicament for inducing transplantation tolerance, or
a medicament for treating autoimmune diseases, or a medicament for treating an
inflammatory disease, or a medicament for treating allergies, for example, but not limited
to, hypersensitivity Type IV reactions.

In other aspect, the invention relates to a method for the isolation of an irradiated
cell population which comprises irradiating said cell population with a controlled source of
lonizing radiation under appropriate conditions. Said irradiated cell population constitutes
a further aspect of the invention.

In other aspect, the invention relates to said irradiated cell population for use as
medicament, or for inducing transplantation tolerance, or for treating autoimmune diseases,
or for treating an inflammatory disease.

In other aspect, the invention relates to the use of said irradiated cell population in

the preparation of a medicament, such as a medicament for the prevention, treatment or
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30 medicament, or for inducing transplantation tolerance, or for treating
autoimmune diseases, or for treating an inflammatory disease. In other
aspect, the invention relates to the use of said irradiated cell population in
the preparation of a medicament, such as a medicament for the
prevention, treatment or 8 amelioration of one or more symptoms of
andikoraiers irf whichrmoatelatimptofs subjesttdermmunk gy steruistieneficiaiybject's
imfufc A REAICRmENAn IndyCg LAnSRIBNAON RIBFANGE: laBration tolerance, or
medicament for treating’ attdimmune diseases, or a medicament for
a tredicignant ifflarimmtngy aiseaseurs listhersaspect, thedivemetionfoeldtesting an
infi% 876t o&s\ggsigh comprise_s subjecting said cell popul_ation to treatment
with interferon-y (IFN-y). Said IFN-y-treated cell population constitutes a
furthler etbpeesmicthéhinverstivion| rebitice taspaethtdewhidntompaebstesitpecting said
aid IEN-y-treated cell popylation for use edic t. Qr for inducin :
e L B R W e butacion
cotgatitey afuitiftanmpatosy tiseasatibnother aspect, the invention relates to
the Lfﬁ%t%fers alsd e!g Nt_l}/e_tlrnevegr%doﬁerlélgpe[g %atl%l Imh?t RIERPE lO%Oflgtion for use as
medicament. gucth as & medicament for the prevention, trea meént o
meginatierdfionfof mdewdngnonessiantptom sobdrelisor de fritredhicy amodultation dbeases,
r?orsyrte):l:]?ﬁ{['s ingn g‘%er)ngyostemsis beeneficial, e.g., a medicament for inducing
ransp Antation o"eranc@f or 15 & medicament for treating autoimmune
disefsethenmsparedicaimenttion trdattingoathe mdtanfisaaddiiyNdistastedl nelithepulation
. aspect. the invention relates o a method which comprises subjegting, said
i e R R T U et o
amgbatmients{ip@ndr (ioacesgsupiocho i idisordasder v8ach imadidtén of a subject's

. IEN-y-pre-stimulated cell population or 20, IEN-y-pre-stimulated. irradiated
mmny 11%/ %SUF g%l 1S Henesltclzga . %fh?tﬁéer%lcame to%f:)f 11¥dplcm &rans?nagﬁ]tg?’n f%leerance, or

cell po on con aspec he invention.
a pegdestntn ifveritioninglate® imsaictirdhstates) 16N -4/-predstimelstefdcdlieating an
e[ely quttion or IEN-y-pre-stimulated irradiated cell population for use as
inflammatory diseasc, 2 ' . . .

medica ents, or for inducing transplantation tolerance, or for treating

autoimethereshseashs invdaidneatintgsao antiethodatdriclliseapas@bsibjecting said

ther ect, the invention relates to the use of said irradiated IEN-y-pre- .

o A LT SGAANESE N Ealfis 0 ana
(i)irtheaprep angtion apfyaoniediGadeirtadiatid a5 N -mpcictimendtédr ¢ population or

IF I‘P-rye-\ﬁreer]ytci)rrr]luﬁ & rlnrrearéltiﬁred cell population constitute a further aspect of the invention.

In other aspect, the invention relates to said irradiated IFN-y-pre-stimulated cell
population or IFN-y-pre-stimulated irradiated cell population for use as medicament, or for
inducing transplantation tolerance, or for treating autoimmune diseases, or for treating an
inflammatory disease.

In other aspect, the invention relates to the use of said irradiated IFN-y-pre-
stimulated cell population or IFN-y-pre-stimulated irradiated cell population in the
preparation of a medicament, such as a medicament for the prevention, treatment or
amelioration of one or more symptoms of disorders in which modulation of a subject's
immune system is beneficial, e.g., a medicament for inducing transplantation tolerance, or
a medicament for treating autoimmune diseases, or a medicament for treating an
inflammatory disease.

In other aspect, the invention relates to the use of said cell population, or said T-reg

cell population, or said irradiated cell population, or said IFN-y-treated cell population, or
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amelioration of one or more symptoms of disorders in which modulation of

a subject's immune system is beneficigl, e.g., a medicament for inducing

transplantation tolerance, or 30 a medicament for treating autoimmune

diseases, or a medicament for treating an inflammatory disease. In other

aspect, the invention relates to the use of said cell population, or said
saifi-regadeliepoplitstiopseest saidaieddietid peputaipulation, sridaildN-y-pre-stimulated
. IEN-yqtreated cell. population, or.9 said.irradiated IFN-v-pre-stimulated cell
e R I e R R SR I Shotoms
aspravtsdtingithreatiognonameliseasiesg onBaormbrey syhsptderns assaocisieblogically
mé’éﬁ%%de%%%'égs@s“&%ﬂaﬁﬁg%g;%c{f‘cihaé‘i"@%% aé?t@?{)‘%géﬁs hdmaypplogically

mediated diseases Including rejection of transpldanted organs and tissues.

5 In bthethaspspecthalinventotioelatdsds tomethothad réveatiengingedtierging, or

- liorati [ W tol n

anty 1&9@%‘?@#% QWS %@% @P&Q&}%ﬁ%ﬂﬁ %E‘Ft&ﬁ(%ﬁ‘é* &é@é&‘é%é foflammatory

Isease ammator ers, or iImmunologically mediate eases,

disprdesubjedmnoudferiog) faln megigtdalibeaisorders wbitisesistéeringhfoom any of said

. ises inistering to said: subject . of s ent of
iR B PO PR, Soniou RN an el SERRE B of such
trea@nehisafd: Prasd elitisopul ativircrapadichlivaefiaity cenpoputdtiond oelsarpulation,

IEN-Yt atjon,.ar.said irradi ~Y-Rressti d, ¢
o e S R b
poirwetitibnoal seifeiatediatedh SEdbse-pfessithytased ookl incqovabivration shiskdN-v-pre-

sti}Hu?J{%‘ari}‘}‘QJ%?ecPc%ﬁ"ﬂ%&ﬂﬂﬁ‘gﬂmﬁfetﬂfvé%%ﬂ%%&i?e?é%@sd{la‘gﬂét%@ g&pﬂ’@ﬂ methods

~one or more agents, either simultaneously with the second or furt o

in egyehinaion theeparatedher. yyosisqaerliavpulatiom el Heparentienis/enininistered

witfe 1 IRS 59 HhBRAYPARS UG ARRABHONSRMBHE e SAUELER! HORWALP hgent, or
or said T-reg cell population, or said irradiated cell population, or said

sep@niginrestesbaedngieBation, or said irradiated IFN-y-pre-stimulated cell

PopPWAlGI, AssRid NN RIEssoYlRted iygﬂé?ﬁ%&&%&?@ AR AAB R prising
acceptable pharmaceutically 20 carrier. In other aspect, the invention
saifetgtbporriaioatcdst Tistngelisponylaiden anstiiporediatedisefopapulation, or said

IFI@WE{@QQ@?Q%&%?&YBHI i%ﬁ“%ﬁ%&&%&%@ﬁ'ﬁ{}‘ﬁr&%&hﬁﬁt@ﬁ&?ﬂ' opulation, or

expresses IDO upon stimulation with IFN-y. In other aspect, the invention

saifie b torer Ninedaiphismedisied ol rspullation, widsan apeeiaely ebirmaceutically

carf@pulation, or said irradiated cell population, or said IFN-y-treated cell

In other aspect, the invention relates to a method for distinguishing adult
multipotent cells from differentiated cells comprising the step of verifying whether the cell
expresses IDO upon stimulation with IFN-y.

In other aspect, the invention relates to a kit comprising said cell population, or said
T-reg cell population, or said irradiated cell population, or said IFN-y-treated cell
population, or said. irradiated IFN-y-pre-stimulated cell population, or said IFN-y-pre-

stimulated irradiated cell population.

BRIEF DESCRIPTION OF THE FIGURES
Figure 1 shows the growth kinetics of the cells provided by the instant invention
isolated from human adipose tissue and cultured ex vivo for more than 25 cell population

doublings.
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population, or said. irradiated IFN-y-pre-stimulated cell population, or said

IFN-y-pre- stimulated irradiated cell pgpulation. BRIEF DESCRIPTION OF

THE FIGURES 30 Figure 1 shows the growth kinetics of the cells provided

by the instant invention isolated from human adipose tissue and cultured

ex vivo for more than 25 cell population doublings. Ey{t t(( 10 Figure 2

showsghistdgraons biflograssefidhiimstenocytomewyytorrespondicspdoding to the
prBERLIS OLSHIIRCRMALKEIS, LRRUP S O NEHENI PIANICA P NS 10 Y cion

invention isolated from human adipose tissue. Il?lstogramglcorrespondlng

isalatiee fsony peroemtedipotectsiiee Eosttrgisnareostespandingded iregieyype controls
(ngé%g &Eg&\gﬁapg%Myﬁlgd%lg%g pression after incubating the cells
y the | IS0

provided e instant invention iSofated from human adipose tissue with
diffef8aeysrd-sindhasniiatonlsagé AidQosxgiftssamt difive ipenbaizgidte st Ipyovided
n T- ig lotting. (Eigk B),: -1, )
L. TR oot e AR IR ik biferet pro
infigpuiesscehgeide foF Niffed risnerpgandm ale®ctek futiveavo riif R TERCRO(Figure
oSt trol i, indyced i -y § ) - .
o e T XIFY fumg nosresy factor
alpbth & 18T - BpRobisperbatidaoiENHS vietstésrpigatimgadefectinegatiy@Gontrol; C+,
pression after 48 ho £ IEN- nt af lls provided by th
P B G B T R R st
delmydrogenaseridaged amtbstting ©tirohelthth\RiIeBARoI (culture 15 medium);
Ctrl+.positive control: (-), cell treated with IEN<y: (+), cells treate
it RS ot SR BETAT IO Pl e s nours of
IF-qatscitvaitht TOfBBe(2el16-praviiddoth enzehe msfonidmeit)adisilistdhtiosm different

The fi h -d dent.] ight gained aft
S e T IR
medomuagn pagiase tssuel; Afiecdil drysraird Wahraaelye i xdflb aediged with

showed no significant weight difference compared to the control group.
IFN—"&jEH@‘@ bRBs survival rate of TNBS treated mice after administration of

the gglisrProvideakby 18 iRstasydpveniign isalaied drarsuimantedipQsd (2,4,6-
trirﬂfc’r%%gﬁégeams’u?fggisce acid) administration. The figure shows a dose-dependent
improvement of weight gained after the administration of the cells provided by the instant
invention isolated from human adipose tissue. After 10 days mice that received 1x10° cells
showed no significant weight difference compared to the control group.

Figure 6 shows survival rate of TNBS treated mice after administration of the cells
provided by the instant invention isolated from human adipose tissue. Again, a dose
dependency can be observed with 1x10° cells showing a stronger effect than 0.3x10° cells,
although in both cases the cells significantly improved the survival rate of the TNBS
treated mice.

Figure 7 shows the comparison of body weight in TNBS treated mice after
administration of 1x10° cells provided by the instant invention isolated from human
adipose tissue and 1x10° of the same cells pre-stimulated with 30 ng/ml IFN-y during 48
hours. The graph shows the severe weight loss in TNBS treated mice and a clear
improvement after 3 days in mice that received cells. After 8 days these mice even showed

a weight gain, whereas the control mice (TNBS treated mice without cell administration)

still showed a severe weight loss. Furthermore, IFN-y pre-stimulated cells showed a faster
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dependency can be observed with 1x106 cells showing a stronger effect

than 0.3x106 cells, 25 although in both cases the cells significantly

improved the survival rate of the TNBS treated mice. Figure 7 shows the

comparison of body weight in TNBS treated mice after administration of

1x106 cells provided by the instant invention isolated from human
anddipustisseeupactiod O tHbesaMEB3Eellsepteatimbiatedonithr S@imglantd  cells.

IFN-y.duri s, T a S the sevese ht

TN Bé égr?[% mvyget%n za&gg‘ nﬁ)zoveme?ﬁrh ar da\;gfﬁ ar%(lgt:ot%%ta ta from an
addetoemabdatedks. M@ﬁﬁrmaysﬁhdswriﬁcé ﬁvémahpkﬂéd Tahwgrgplu ghmys that TNBS

her GER (A 19[I S {r mice wi eII

treﬂﬁ? rﬁowtg)f a sﬁg eréﬁn \i{l/%‘gelag t’#F bliES urt %earrrr%gh ) Feﬁ"éyggre stlmu ate Eg?%d cells.
Thehowedvarfesterdd a@ndrmmgbjrer’exdm@ummmfmonMTN BS treatment

thanfq W@@‘Eﬂm Oé f Figure % a

"Expe ment 1" andﬁE tlon S}%ﬁ ég?o%lgltlona dé:&a%leéf YL ﬁD L-12, and
IF NE)(pmllmhemok'im:{Milﬁeﬁ andERANﬁIESB tél'slhﬁignaﬂi”nlslﬂw&lbmﬂﬁb%&sponse) and

eated mice I(gst we ht dramatically and.a clqﬁ{ n‘{grovemelnt in mice
in the séru @ lgu_f onse were Wer 1rr reated 611 r% %com are w1th the
recelve h mpr vement was also measurable he severity

nomftmaﬁeiirﬁlgure 9 shows that all proinflammatory cytokines (TNF-a, IL- 6

IL-| ‘551%%2'18“% ”:N %nrgegtr}g r% kln \% I 2a{sjmrgeRs'A‘ ;\l? gﬁﬁ@ dct1v1ty was
both irrthe colon (loca respon & 'séfum systemic response)
loweelia l@&(énneatﬁl latrieed 0l sadi enals lmmapa'ﬂeﬂ wvalls there mmadrﬁaiexﬂeﬁhmﬁh IFN-y

10 Figu ows that il infiltratjon, as ured b
ot R TTIEE T Rt Sk QP a6 R ARG, B dBfigine Tymph
nodesref nr@tsti mulatﬁﬂbylﬂaeu?l&qu delyureoiiahoWhithattkeHStaliabaiacegplsted if the

dwere loc ﬁ dinth dramlgga%/ngﬁb odes of treated animals by means of
Al R ywleﬁ?s HRMBETS expected if the administered cells

wergfnetinnisie@s AdGsickodfigure hzagaewmindueion SCABE IFErkersatment.
in human ASCs by IFN-y treatment. Upper row: cytometric histograms of

Uppffrofte By REEEI IR SRS ShURTEFIC i gl B RS exdafpelfic histograms of
ASUSIAMEReHHRAENith - drys: B9l RREPRESIRBIS 2BUGHENAEREIM black.

black. Figure 13 shows the cells or the invention decrease CIA incidence

andSevEsity. soseihsitylby ofthatisysaden dearsreiiddnsidengg grdgverity. A,
SedBifkNaSEREAS URIRREE BY MittcA Qusith eaplishesidAdifGi&dement, in mice

Numbers in parentheS|s 5]é)resent |nC|dence of arthritis (% mice with

withgstanlishestEAoinieaisd SUPIRDEEhFORA BRERRYS EePEReRIb N HidRess Ahwgirits (%o

mice with arthritis score > 2 at day 50) in control, i.p. and i.a. groups. Images show
representative examples of the paw swelling in mice of the different experimental groups
(control and ASC i.p.). n=8-11 mice per group. p<0.001 versus control after day 32.
Myeloperoxidase (MPO) activity measuring neutrophil infiltration in the joints. *p<0.001
versus control.

Figure 14 shows inhibition of inflammatory response. Systemic and local
expression of inflammatory mediators in untreated (control) or ASC-treated CIA mice
assayed at day 35 post-immunization. A, Cytokine/chemokine contents in joints. A paw
from an unimmunized mouse was analyzed simultaneously for assessment of the basal
response. B, Serum TNFo and IL-1 levels. n=6-8 mice/group. *p<0.001 versus controls.

Figure 15 shows the cells of the invention downregulate Th1-mediated response in
CIA. A, Proliferative response and cytokine production of draining lymph node (DLN)
cells isolated at day 30 from untreated (control) or ASC-treated CIA mice and stimulated
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representative examples of the paw swelling in mice of the different

experimental groups (control and ASG4.P) n=8-11 mice per group.

P<0.001 versus control after day 32. Myeloperoxidase (MPO) activity

measuring neutrophil infiltration in the joints. *p<0.001 25 versus control.

Figure 14 shows inhibition of inflammatory response. Systemic and local
inevipressitn dffeamenaconjratiodiatdr . UStireakethcofitkiNorcells with anti-CD3

an%o%ﬁgse ‘?’Od %ﬁ ﬁﬂk‘fgatgt? S&VK drﬁlitcgfaV@S ﬁ?skmf{}é‘él@m '01’1'1,ice2:I is used for

Cytokine/chemokine contents in joints. A paw from an unimmunize

assppmenivelsranspyedt simulaneousipdol aﬁéelwﬁmm}mﬁmé BBl JOLN cells was
usEASRSReBnefif WP "Bﬁs@f‘?’ekb&%é?\é@?-rHFc@fE_réﬂg.eﬁQr%ﬂHnﬁ%QfOI@h-speciﬁc

versus controls. Figure 15 shows the cells of the'invention downregulate

cytpiiraadptecingdperite PLEIxlA frmwlifetmaredrexmoiebl cindiSéytokated CIA mice
0 ' raining. | cells i ]

WL RN AL TV MR ISR IS BRI F0ERDD dl8 Bhtacellutr

cywiindithepensionrinefitrationsméB) I(fEtiRdAINFof @LN-¢41s itk prisoD® gated
ntibodjes (Y, for untre CIA mjce; 0, for AM-treated CIA mice) is use

I I Tl et N W i 0SB i dgag o 1o CDA

T EBALL BbicalstveasviseehfesaassposedenieftieRasal iasgaasRnneEteriments.

mice/group. B, Number of Cll-specific 5 ¢ytokine-producing T cells..DLN
. &llsHeHie r&@ﬁ%aﬂ(%%ﬁ?ﬁaf}rﬁ? AL P ETRIANES e el BT et treated

(cdattooriNs Clr6h@@/01) and analy 2eahititédDd ansbiniacelvian eylekineor 48 h.
expression by flow cytometry (for IFNy/TNFa or IL-4/IL-10 expression in

Daimsbgveta resudigt preeimvperist aeNs fram 4. apmals porSiphssig Gil-specific
IgGellsaelatiyedarhodveRh JepalisdsiicbRyn: Bata shwnuariasgntaafiedor ASC-

values from two independent experiments. 10 C, Cll-specific proliferative

trepiedhGRAdMIFE (Rl diansriEmiah e REROMoTstews reRtlsStreated (control) or
ASCr hAIARIGS Borel stTojateshinMira MythaChhédd anp 1) ferA8ice treated

_Data show the results of pooled synovial cells from 3 animals per group.
with, e celisoic g dnigrsieantdyes2andvereais darthn EBbsSAraay gsTy T cells

(Chanepnyaaieeh (oRiabue AW factéasi g P IHAR ISk 2 iERIOTONR)s, comparing
*p<0.001 versus controls. 15 Figure 16.A. shows both the DLN and the

wi heviafisatsAlraREdl EIA miee treated with the cells of the invention

indupgxaR ingBageRstgan amPenRscefiresuiptein Thealls of the invention, but not
(CD4+CD25+Foxp3), without any increase in the numbers of effector T

contgql (8RS CIPRS L ARRIAR dreeskieNy diacelicdhat specifically inhibit the

effector T cell response against CII.

Figure 17 shows the co-culture of ASCs and lymphocytes results in an inhibition of
lymphocyte proliferation.

Figure 18 shows that ASCs plated at 5000cell/cm” and stimulated at 3ng/ml IFN-y
for up to 120 hours produce IDO, the activity of which is measured by the metabolization
of Tryptophan and production of Kynurenine using HPLC.

Figure 19 shows that ASCs plated at 5000cell/cm?® and stimulated at 3pg/ml IFN-y
for up to120hours fail to produce IDO. No Kynurenine could be detected.

Figure 20 shows that ASCs plated at 500cell/cm? and stimulated at 3ng/ml IFN-y
for up to 120 hours fail to produce significant amounts IDO.

Figure 21A shows cells which have phagocytosed dextran FITC in a bright field
image. Figure 21B shows the same population using fluorescence microscopy using Green

Fluorescent Protein filters
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Figure 16.B. shows that CIA mice treated with the cells of the invention,
but not 20 control (untreated) CIA migg, contain regulatory T cells that
specifically inhibit the effector T cell response against CIl. Figure 17
shows the co-culture of ASCs and lymphocytes results in an inhibition of
lymphocyte proliferation. Figure 18 shows that ASCs plated at
5000cell/cm2 and stimulated at 3ng/ml IFN-y 25 for up to 120 hours

iy Tola W y the metabolization of
D%&%ﬁﬁﬁ%ﬁ%ﬁﬁﬁ%ﬁuﬁ@iﬁH PLC. Figure 19 shows
that ASG5s platdean 50000uilcmicatchsdmulzeatbet BpyémiolEd-ythioragptain cell
hourts. fail t ce 1DO. No urenin | egG Ei .
P o A R T T ipoctve
tisg@Jforang twespentours faiterdeprodiaoesigr(ifiddnd atouexsridngdigoudel2nine-2,3-
. e i S i iaht fi o
ciGBARE DTS T B RROas MIREBR Elold BT 9 and in viv
ThmigrosoopyrpsissnG risenuiiiegdstenitfiosteinffiwdsdB @Epausglor preventing,

treg%llrzl C.:(ﬁlFe)l Ql%‘ra%'r:lgﬁge”g?/mgﬁﬁﬁr@dhﬂaa 88Qt9(§eWRHSMS_g[)rders in which

mefitioned, inventors have foun rtain cell populations with
moghlittiipre arfeap eubraitk viichiag espyeseris ihemeficid, ifnsbidiligcbuhestvbmgted to,
aut.%? gn(ﬁjigga%%gngxﬂﬁﬂ]i?ﬁ%rkggl%@ Q%N"l Mn%)fgéﬁ:ﬁﬁuﬂ%ediated diseases
indolamine-2,3 dioxygenase (I OB are capable of acting as
inclwdingwsiegfitatofyragrmantad visgamsrandtisives. The immunosuppressant
immunoregulatory effects of said cells can be used for preventing,
treating or ameliorating one or more symptoms associated with disorders
Defiinitfgnl modulation of a subject's immune system is beneficial, including,

but pot Jiguted ﬂcﬁlqawtﬁm&é}aﬂlaﬁ%ssﬁﬂzf' oy ta&&lgaa%eﬁeqﬂganmg of
immunologically mediated diseases including rejection of transplanted
somegemarddisspsessDafinitiohs tardederod taciinaeatine wrilebstandlaget below.

Ful S SRS SISO R8P ERR DAL Ofi LB ARE (RIS Qg pressions

in the context of the invention will be explained below. Further definitions

will B&drichmicantignyrivscatiserislion (MK melses sad calhpapwtiemtepsidisplays
oIS SN IRE AL PO P T
Althgrfgle@lmost every cell in the body is capable of presenting antigens to T cells, the
term “antigen presenting cells” (APC) is herein limited to those specialized ceils, also
called professional APCs, that express HLAII in their surface, and are derived from the
monocyte-macrophage lineage (for example, dendritic cells).

The term “autoimmune disease” refers to a condition in a subject characterized by
cellular, tissue and/or organ injury caused by an immunologic reaction of the subject to its
own cells, tissues and/or organs. [llustrative, non-limiting examples of autoimmune
diseases which can be treated with the cell population of the invention include alopecia
areata, ankylosing spondylitis, antiphospholipid syndrome, autoimmune Addison's disease,
autoimmune diseases of the adrenal gland, autoimmune hemolytic anemia, autoimmune
hepatitis, autoimmune oophoritis and orchitis, autoimmune thrombocytopenia, Behcet's
disease, bullous pemphigoid, cardiomyopathy, celiac sprue-dermatitis, chronic fatigue
immune dysfunction syndrome (CFIDS), chronic inflammatory demyelinating
polyneuropathy, Churg-Strauss syndrome, cicatrical pemphigoid, CREST syndrome, cold

agglutinin disease, discoid lupus, essential mixed cryoglobulinemia, fibromyalgia-
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Although almost every cell in the body is capable of presenting antigens to

T cells, the 20 term "antigen presentinp?cells“ (APC) is herein limited to

those specialized cells, also called professional APCs, that express HLAII

in their surface, and are derived from the monocyte-macrophage lineage

(for example, dendritic cells). The term "autoimmune disease" refers to a
fibcomgitiotisirg b swopbet apthartis terized' biyscastya;] it stiBaardbasbigatoin fhroiditis,

used by an immun Ic reaction of the subject to its 25 own cells

ldlt(l) sﬁles aﬁ‘é?fn or orgr;}éns? Lﬁ% sf’ratl\g}éo ng)ﬁ imi néﬂ gxaﬁg;ﬁes of gufglmmu(nTP) lgA
nedispabes jwheoh cantloitit,e htbdnwiflarthe Mﬁm@plslaimmawf ezl epigertive tissue

disBQude alepecia, areata, a“kﬁ'os'”%m&?ﬁ‘e‘j}{l'tfa?ﬁ“ﬁ PROUDI: s, myasthenia
ndrome autoimmune Atdison's disease, autoimmune diseases of t
grwermkmhrwsamdgmnun@hmnm;/ue@nﬁmiq;céymhﬂmumedhmaqulchrondntm

pofis kn%‘i‘%%% °8Por}8£'s“sg?fg§jn§°r h'tlsﬁl%lﬁtm 12%““8%”@%5%‘5?18%8 e@é%natomyosms

Ehcet's isease phigoid. cardi y, celia
pnsmemmaagbb@ﬂnmmatamwmn muaeydysﬁhne:tsorpsgn@mmgs@latmsynhrms

Ra%‘; éﬂﬁéﬁ&% e]ig&;]%"na é@g%%‘g‘e%’ 0¥fs s%rlgr&%‘[:%gs progressive

C|catr|c emp |g0|d syn ome, éold agglutinih
sy&ﬂms@dusm;dﬂmgnsn essedtiahmixeebdryestatsislinpmdianfirefizaigin 9ndrome,

t
ol ST S s Gl et o
artemshisigoeytepBnatpatisural (et d geolitsuropeitisy, }@V@lﬂll'edaﬂmlmb Hehdermatitis
reaRNSEIgiaoRAG, Hard sAMaRilG ssye disease, multile
ne-mé&diate etes melli

clerosis, type 1 or'imm tus, myasthenia 5
graviipemphiguswiteitporagsotisrefeentapapeentertismgbissar reduces one

or p0+¥g 'H%”S' 1g§1 W é‘é’%'?}{ }iﬁﬁ{%@e%s??!yn}}’@' m‘% mlaéB,r | agent is an

myosit ermatomyosms primary agammag ary .
agmtuatkgatcmhrbsts psoribisks psoriatiarehhitigogRay rstiddgepHergntbaaroliferation,

dlffé?éﬁa?ﬁé{ n%ml%g Sy ARSI S (Squffgﬁﬂc&Bg?S r%e StlthGSP'%xpressmn of

scl erosis, Sj gren rome, Goo sture's synaro man
antmbmﬁenqorsygtemnup@seémgmﬁt@@@ lupus erythematosus,

taka’Yﬁ‘é‘ﬂeﬁﬁe”ﬁgaﬁ%h‘%ﬁf%l%ﬁ%E"S'i‘éfali'?é SeéJ)tﬁﬁ 180N WSSERNE ﬁ&’x’é%?enzed by

) uveltis VaSCU|ItI es such as dermatitis erpetl rmis vasculitis VI'[I 1go,
inflaregetiens gr@nuloiamosis inflenimsioerm Ihhiﬂmtrmegumdnwa@entexefep@s of

inffShARANS BRI h%l%éedé{ﬁe%r%”%o?rl%ﬂﬁgdb'ﬁioqlﬁéﬂrﬁ&fb‘{ﬁ'e&t%ﬁ'i‘se (RA),

Immune system. An immunoregulatory agentis an 15 agent that inhibits

InflamedtashsmecbDisorectiBibYicasthutivitesepigitisashralifepritngtive pulmonary

disease (COPD), inflammatory osteolysis, allergic disorders, septic shock, pulmonary
fibrosis (e.g., idiopathic pulmonary fibrosis), inflammatory vaculitides (e.g., polyarteritis
nodosa, Wegner's granulomatosis, Takayasu's arteritis, temporal arteritis, and
lymphomatoid granulomatosus), post-traumatic vascular angioplasty (e.g., restenosis after
angioplasty), undifferentiated spondyloarthropathy, undifferentiated arthropathy, arthritis,
inflammatory osteolysis, chronic hepatitis, and chronic inflammation resulting from

chronic viral or bacteria infections.

The term “isolated” applied to a cell population refers to a cell population, isolated
from the human or animal body, which is substantially free of one or more cell populations

that are associated with said cell population iz vivo or in vitro.
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differentiation, priming, effector function, production of cytokines or
expression of antigens) of one or morgsimmune cells (e.g., T cells). The
term "inflammatory disease" refers to a condition in a subject
characterized by inflammation, e.g., chronic inflammation. lllustrative,
non-limiting examples of 20 inflammatory disorders include, but are not
limitélcheoterive (TMALGTH @ntheitibigRAInipfiabnimatam B owealdisetse (BB, of genes
th AL @éﬁl%ﬁ?éé%%’a%ﬁ‘{ G Pe*'s’é”t‘#r?t'v‘%‘o?&h@%aﬁﬁm‘%gse%ﬁ%séc%ﬁ’e?)are referred
inflammatory osteolysis, %Tfépglc d}soFdE:-rs, septic shock, pu moﬁary
to filsrbvsisafe |gukisipisathigpuiibrargdilsso sisycinfltramttorvyiatansl iNte€ (@.4ILA are
usg@%@e(rt jat}'%e%%o;a, Wegner's granulomatosis, Takayasu's arteritis,
temporal arteritis, and 25 lymphomatoid granulomatosus), post-traumatic

vascylpy ARGIORIASILE RfeSISARSRAA! ABRIARRSY InAMHEIRRHASE a non-

spondyloarthropathy, undifferentiated arthropathy, arthritis inflammatory
prigateol9sis actronRihdatrisahrip shieniy mfupshfaonesaeg. grommonkey, or a

hufi{HONIG WIRLRLRACEHBINRAINE sIfEERY HElgied” applied to a cell

population refgrs to a cell population,’isolated 30 from the human or
animehbéein whieslls sefsstatotianlsreb Srotempmecistesll pbpiairens subset of

1%%@&%5&%9@?&?&%’%9 ?@Qﬁ%ﬂd@@@)@&@qﬁn Vivo or in vitro. 15 The

term "MHC" (major histocompatibility complex) refers to a subset of genes

that hedaes ceteylatRivelapeiden(precsenthy) pedtesrts. th etimamscihdud actively
su%%@ssa%'iﬁ/éﬁtﬁ{f@ﬂtﬂé’ ATHRRYSIERKRRY - antig et GeRes: EIRIBIRY, ie. an

e abbreviations MHC or HLAare used interchangeably 5 The term
autgygpjBEte fifescto an animal, preferably a mammal including a non-

Primate (RG ALOH; Rit NOESR, CRlHOI (Al HIMOUSRY a“@e%tﬁ{%’_‘att@f@r to the
J

(e.g., a monkey, or a human). In a preferred embodiment, the subjectis a
amglipTatorTAboRe P mase yRTiB T g weritsttatingrdiseedsy steludipgidibretdimited

to, SKP SRS YARRY CRKIR 8N AL RISSTNRET AL CSPIRY {Hholdbithsy Irnediated

“term “regulatory T-cells” (T-reg cells) refers to T cell subsets that active f\;
disgggsprissiidume Fainstamneli Hansplaripsierreary prdvEpssthbgiesplts from the
adBRiEARY B R 8nl IRRANErARE ARG AR HSEE: NRIRI P J6FMStion of the

“treat”, "treatment” and "freating" refer to the amelioration of one or more

invepHifitops shesddtinteie-with Wagrdsrel pamailadin o btherist sntiesd on 3 phagpaceutical
cotARAARR HSAIE SinRN B U ITRY e ISP 85 S.Qf RBatfiBR¢Nologically

med%a};[ee (zerm “combination therapy” refers to the use of the cell populations of the
present invention with other active agents or treatment modalities, in the manner of the
present invention for the amelioration of one or more symptoms associated with a disorder
including, but not limited to, an inflammatory disorder, an autoimmune disease or an
immunologically mediated disease including rejection of transplanted organs and tissues.
These other agents or treatments may include known drugs and therapies for the treatment
of such disorders. The cell populations of the inventibn may also be combined with
corticosteroids, non-steroidal anti-inflammatory compounds, or other agents useful in-
treating inflammation. The combined use of the agents of the present invention with these
other therapies or treatment modalities may be concurrent, or given sequentially, that is,
the two treatments may be divided up such that a cell population or a pharmaceutical

composition comprising same of the present invention may be given prior to or after the

other therapy or treatment modality. The attending physician may decide on the
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disease including rejection of transplanted organs and tissues, that results
from the administration of the cell popggation of the invention, the T-reg
cell population of the invention, or the IFN-y-pre-stimulated cell population
of the invention, or a pharmaceutical composition comprising same, to a
subject in need of said treatment. 20 The term "combination therapy"
appefgrsato sbhgueses of trknieibicopg tiorsl pbthdatpresemna haemiaeeutistl othgosition
cofifiheAdeMe O USAMSLINONA UGS, Jadhe WAnNG @ ba,ASERtarn
iInvention for the amelioration of one or moré symptoms associate with a
disorder including, but not limited to, an inflammatory disorder, an
autoimmune disease or an immunologically mediated disease including
cdaisitiar pivéansnlanted organs and tissues. 25 These other agents or
treatments may include known drugs and therapies for the treatment of
suchigligardspeet] RRColl-RaRUatiansoal tortavention Rialseeiepopulation from
combined with corticosteroids, non-steroidal anti-inflammatory

CORBFRBEHINHESHST oRSET BRI s LETE intOtrdisting SHARAPRLHAR T¢fe the invention”,
ch&RnbiRed MsBetibeaneTtsaaf Hof popaRitiomvention with these other
therapies or treatment modalities may be concurrent, or given
sequgniialbyuttbaprcssIN-itervvpdeefad Re atgigaypbes ehivie dellp @uURO)that a
cell population or a pharmaceutical composition comprising same of the
presentdavestieapray Hedplcamingol ®-dbafigmive dDEY) therapyutrvely, wherein
reatment modaliy, The afiending phvsician nay decide 0nthe 16, imout an
appropnafé sequerice of AaMNIS ering fhe cef poBuEfa%on, ord & Y
pharmageadiitaliodunpasition comprising same, in combination with other
agents, therapy or treatment modality. Cells of the invention 5 In an
aspent, ¢hprgpeHeOtupve stionldiatewiih andsotategdanedhp dpiNaf)amdrom
connective tissue, hereinafter referred to as "cell population of the
invedjioprgsart appatetysecbindititir ¢theated snod stichsetivoomllditieaga) do not
express markers specific for antigen-presenting cells (APC), b) do not

exprEks irliordininell Rplibstjgenbte (IDOYtioonstitatvlyr wharedtoks the “cells
of WY %Hﬁgh‘"% RACIRINOU IR TNSAR HEGX %S_‘{QHnOf‘é‘ogﬁé‘cﬁi (RO ANY fers to

specific induction. c) express IDO upon stimulation with interferon-gamma
tisguENey)vaddiror) pressmohymsaaiy tocbulelifferemiatesuerovhi ¢b st tohameettrized in
that A8 6 GRLR. QLA L R DG S IR NS OB et ¢ f

“referred to aset%e F%ge%és 1@%[? ?ﬁgl%r!ﬁ/éﬁ%lgg]{%%}%/e ronllw% gognect%f\}e fissuer > ©
configettegmitssvemeotimsissaed refetidagnous tissues are included. In a particular

embodiment, the cells of the invention are from the stromal fraction of the adipose tissue.

In other particular embodiment, the cells of the invention are obtained from chondrocytes,
the only cells found in the hyaline cartilage. In another particular embodiment, the cells of
the invention are obtained from skin. Also, in another particular embodiment, the cells of

the invention are obtained from bone marrow.

The cells of the invention can be obtained from any suitable source of connective
tissue from any suitable animal, including humans. In general, said cells are obtained from
non-pathological post-natal mammalian connective tissues. In a preferred embodiment, the
cells of the invention are obtained from a source of connective tissue, such as the stromal
fraction -of adipose tissue, hyaline cartilage, bone marrow, skin etc. Also, in a particular
embodiment, the cells of the cell population of the invention are from a mammal, e.g., a

rodent, primate, etc., preferably,. from a human.
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tissue derived from mesenchyme and includes several tissues which are
characterized in that their cells are ingkided within the extracellular

matrix. Among the different types of connective tissues, adipose and
cartilaginous tissues are included. In a particular embodiment, the cells of

the invention are from the stromal fraction of the adipose tissue. 20 In
otheApansotiredrabodintbatsdhe delte of thetioventiohatag atredniediabim) they do

C h f in. lin ' _ o
e U Tl B A LR (DB ivtys i
theyisexpressn e rypmmictilanubanbodivitentl thercefid dfvindenverasont arepacity to be

diﬂ%ﬂ?@&rﬁ% RS M QM mgaggé!s of the invention can be obtained

from any suitable source of connective 25 tissue from any suitable
MaRERal, including humans. In general, said cells are obtained from
non-pathological post-natal mammalian connective tissues. In a preferred

embeginent dheCalsaidhaiventinr #6e Ahtalneddram a1seuresupbr preferably
connective tissue, such as the stromal fraction of adipose tissue, hyaline

allcofthadellwing marksw, SAIBCRISS: fia{daftiod i arhiBbftheriighare specific

m£RES ebinereallipRRBAITRGS #Re YR ARAIS KD AIDHNLBhsB8te @ RFoviously
rodent, primate, etc., %gferably, from a human. 17 As mentioned above,

degrEbediibpeRBlAHoaRicweralasdradetized in that (i) they do not express
markers specific from APCs; (ii) they do not express IDO constitutively;
(i M@gf%&ﬁre@m@w riRGNSHIEWATR RIGAVENETid 115! prBSeht© of or
préfoRdLitiliQ b cdiitreniated Kigaot inagtdwocmlliengeand Marksrs The
cells of the invention are negative for at least one, two, three, four or

preferalnbeddieadithededawisigwitarksped lchl] Sfhde n(aiktd GEIA5 tlangin a cell
HLAIl, which are specific. markers for APCs lineages. Thus, the cells of ../
R T N e e
685 8%l 7 B 0%, 10Maraouero fhkeceddsaflibe weeniadioare egiiveddrsurface
least one, two of or%l%)refe%bg Il of th foIIO\%in .cell surface mgrkers:d d
magkge it Hpys pometiaoVE i BaCK IR HERR GO PASBEp3b Tsfods an
appattiase (foarkersnipiana tiiickmancelloplogulBpius CRIDPHAS theygells abed with
the ierﬁntiOI‘l I%

IR L0 P o 2 i 0
paﬂﬂikar]ﬁereilﬂlflﬂi&ﬁﬁytt)m&trc}eﬂb@ﬂeﬁélmbaﬁ@we&mms&mmmmress at
leagrglé%% NSt fous, 6 SOnSXmReR SER e S FRIRASEAGR: cpo,
CD44, CD54, CD90 and CD105; i.e., the cells of the invention are positive for at least one,
two, three, four of and preferably all said cell surface markers (CD9, CD44, CD54, CD90
and CD105). Preferably, the cells of the invention are characterised in that they have
significant expression levels of at least one, two, three, four, of and preferably all of said
cell surface markers (CD9, CD44, CD54, CD90 and CDI105). As used herein, the
expression “significant expression” means that, in a cell population comprising the cells of
the invention, more than 10%, preferably 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or
all of the cells show a signal for a specific cell surface marker in flow cytometry above the
background signal using conventional methods and apparatus (for example .a Beckman
Coulter Epics XL FACS system used with commercially available antibodies and standard
protocols known in the art). The background signal is defined as the signal intensity given
by a non-specific antibody of the same isotype as the specific antibody used to detect each

surface marker in conventional FACS analysis. Thus for a marker to be considered positive
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commercially available antibodies and standard protocols known in the
art). In a particular embodiment, the cle§ls of the invention are
characterised in that they express at least one, two, three, four, of or
preferably all of the following cell surface markers: CD9, 20 CD44, CD54,

CD90 and CD105; i.e., the cells of the invention are positive for at least
theomgscitivosi ma ebisuy aff mrdrpneée rhbly HIPsapdetaitdu?ate frket8eCH8), 60%,
D44, C : D o PT the cells.of the invention are .
ot oc POkt SRy i Oac ot 1 s YR signa
intengfytwsintreanfenirpndlamdthoefe ratl yaphavhtsai dfoetixsufdee amBrkknsan  Coulter
qugsD %chﬂélscg%?'err? %ggda%tﬁ: %%g‘l%‘erpé%aﬁsegvgﬁggiﬁ’ glll%bZOSdies and standard

expression "signiticant expression™ means that, in a cell population
prafonopyisiogvthie dedlsrt)f the invention, more than 10%, preferably 20%,

30%, 40%, 50%, 60%, 70%, 80%, 90% or all of the cells show a signal for

a speliftiencdly sthearsdlidrkes invitohosytoende isetisaHer Buckellowthce marker
cﬁl@@ﬁ/éﬂ@vﬁl?ﬁ“mﬂﬁ?ﬂ@ petheds aind %P@%ré?{yﬁ_(@pﬁmé‘?& adipose tissue-

Beckman Coulter Epics XL FACS system used with commercially
deryed| sbfenahtitsotiet safodstarbiadd@Giprotocols known in the art). The
background signal is defined as the signal intensity given by a '
non-éﬁ@éﬁ?é%ﬁ%mwléblménédﬁﬁewwa@@hb ettty degiourface

mARIECIERCR AUERGERREKE LA GRRNEREIONEhE ‘?g§:i"f\§‘)al}éﬂ.soe1_ﬁé§1 fQJ Rlentify the

marker to be considered positive 18 the specitic signal observed is
celkyfrige inneRions, preferably 20%, 30%, 40%, 50%, 60%, 70%, 80%,
90%, 500%, 1000%, 5000%, 10000% or above, than the background

%%?ﬁﬁfe%@y using conventional methods and apparatus (for example a
Beckman Coulter Epics XL FACS system used with commeycially
el B A G AT FPEtOLLIS kAL B JH) they express IDO

upéapitinallitichescel $rof -thepxyenientakaaisd bedeiadantbeieslisvdat@wn that
Saig}éir er CD106(VCAM-1),. Examples of such cells are cert in&opul tions

St gReT SRR Ao RS ST SR AR HRSRE Rifnselves, such us

int&zRAKNREICIANY pusd@bte; ABddenaniomendsiondl antthediesadainstsiaithbha (TNE-
cell-surface 10 markers (e.qg., cellular receptors and transmembrane

o) Betefls) capcaRitben «f iaBrgipine BsisnstomeimidmigsedEahresensangration of
100 heigelis e i YD QR HEsBh e 4R afs 4N COP LB MAMnBUIRINENCR and

express IDO upon stimulation with IFN-y. Experiments carried out by the

Wepioah B raslysnowimpkation witly BNy foramplgiatidngimh otfdgher can also
indRER- IR ACRA S PHT RH AP RETRITER Yieertti ¥/ Sive a positive signal as defined

herein for a cell surface marker. Said expression can be detected by those skilled in the art
using any known technique that allows the detection of the expression of specific proteins.

Preferably, said techniques are cell cytometry techniques.
Differentiation

The cells of the invention present the capacity to proliferate and be differentiated

into at least two, more preferably three, four, five, six, seven or more cell lineages.

Illustrative, non-limiting examples of cell lineages in which the cells of the invention can
be differentiated include osteocytes, adipocytes, chondrocytes, tenocytes, myocytes,
cardiomyocytes, hematopoietic-supporting stromal cells, endothelial cells, neurons,

astrocytes, and hepatocytes.
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interleukin-1 (IL-1) used at a concentration of 3ng!ml, tumour necrosis

factor-alpha (TNF- a) used at a concepgration of 50ng/ml, or the endotoxin

LPS used at a concentration of 100ng/ml, did not induce IDO expression,

as measured by conventional RT-PCR and Western Blot analysis.

Stimulation with IFN-y for example at 3ng/ml or higher can also 20 induce

expré€ssionfoh¢-inAthimthecelitsl dbthe imdedifiterctti gfivento pelitivEadhgndinesges by

defined herejp for | surface marker. Said expression can,be detg .
e O R S A A o
celietéotionbeirthadikisressivedofapecifierprotming Mseferatdd safdby methods well
Kn %(V:rrﬂmq}{gﬁ Are cell cytometry te_chniques_. Differentiation_ 25 Th(_e ceIIs_ of

the invention present the capacity to proliferate and be differentiated into

at leagl oS OPf% F?ﬁ‘%fe%%ll_lyaig "8€0 BGLIY %f%iéng%&%ﬁn%&‘% &6\ That is, after

lineages. lllustrative, non-limiting examples of cell'lineages in which the

isodefiierofhnesHyentibn isaentiendifleReamatetrind e aesor tegratifseigiesyive in
cuft eSS IER AR RN qu&ﬁXf%%ef@ﬂ%MQ%%?Dulbecco’s Modified Eagle’s

hematopoietic-supporting stromal cells, endothelial cells, neurons, 30
Medtroc(i¥EMY hepawtiheicsAf0ekisaipte iHimisArdaheproliter stedah@Opg/ml
' iate | s of-other i (o 0
R
fetainbiiffene rsganad EdRiHtditprteidan teealsdl czirdad outhsyaricthoaglifelpr modulate

cok&%wgggggj Sf%ge(%a;r Ql?d(?(%” gfhtp%d&{%%%sae{g ﬁé@gﬁﬁg%&etﬂg Q%mg u%eéi. Sera

expan ex vivo. That IS, afrter Iso e ce invention can
oftemaienairiadcadl atl ené oo sadliflara e etsryivodncouhanenise thiatmars urteessary for
: 'U .S e ye cco! i | 1
e e Qs NSUp T, o
(CYndgiahicgtregytmmcird) onevithomt eatfistotios (MAE )2 gom gtatam(Gé)aherse serum
: ith 2:20%, 10 ine ser. - ILis withi leeq ;
(S R e Ml e R OIS BT (D), e A0 el i,
if theedtdlsaphermvisttias ascesbamaootigcaiippisarngeien oftepllcowtaig medium

Wit%.eAl 'ﬂtﬂ{xﬁp %HRH,}%%@B?%@Q@Q%@S%?% q{ﬁsﬂﬂﬂh@tr 0%8(%ﬁ§§§é‘1¥1 f&rn be heat-

viability and expansion. Examples ude FBS, bovine serum
ina(BB)tedatft SO S efuted amessrami¢HOS) i viatsvisonpadfitsepfith¢neaigplement
S , her, r >),, POICI S S : 1
o e e e R ST e cute
meiHughtianadse bf heethtmmogiotesiyspleshehtakoer ofaeltlesited eqi dppgan Preferably,

cells of the invention will benefit from FBS concentrations of about 2% to about 25%. In
another embodiment, the cells of the invention can be expanded in a culture medium of
definite composition, in which the serum is replaced by a combination of serum albumin,
serum transferrin, selenium, and recombinant proteins including but not limited to: insulin,
platelet-derived growth factor (PDGF), and basic fibroblast growth factor (bFGF) as
known in the art.

Many cell culture media already contain amino acids; however some require
supplementation prior to culturing cells. Such amino acids include, but are not limited to,
L-alanine, L- arginine, L-aspartic acid, L-asparagine, L-cysteine, L-cystine, L-glutamic

acid, L-glutamine, L-glycine, and the like.

Antimicrobial agents are also typically used in cell culture to mitigate bacterial,

mycoplasmal, and fungal contamination. Typically, antibiotics or anti-mycotic compounds
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with a human serum, preferably of autologous origin. It is understood that

sera can be heat- inactivated at 55-654 if deemed necessary to inactivate

components of the complement cascade. Modulation of serum

concentrations, withdrawal of serum from the culture 20 medium can also

be used to promote survival of one or more desired cell types. Preferably,
use¢|izofthviryaritipenisillibstrefitdnoyni i BS ticoncelstratiohd o ftatheue 208 omited to

o e e O Bl o R arvein

mipmeysiacets-by a combination of serum albumin, serum transferrin,
selenium, and recombinant proteins including but not limited to: insulin, 25

platditaraeroe dagralierPrasdyptPROMared dsiectibrdbris eadoneh figc it are not
LintRESFIAS KnaugRiadhe af&ié\ﬂﬁil’éfiﬁ?é&t?&ftur@@@)‘?ﬁa@é&%ﬂ{%}’h‘é%lﬁ@]_“ b-estradiol,

amino acids; however some redquire supplementation prior to culturing
hyderortSinats.aifvdaciBR lpRlitd DB EEHPECRBI IRTRAI TSI Intaihegrpwth hormone
(H@Hb’)ié'%@.’ L-aspartic acid, L-asparagine, L-cysteine, L-cystine, L-glutamic

30 acid, L-glutamine, L-glycine, and the like. Antimicrobial agents are also

typicgly HetdRaned HUIRIR BYiHaERacierR inRRRIasMals@Rentain cellular
fungal contamination. Typically, antibigtics or anti-mycotic compounds 20

faqtersdhaterHnwterbls bt praraimin st upfotimyentiat iR dths rrnaset futhass skilled
in BRL SMHeH HRior RPHeteUatih (foHNSiRNe L) AIMRIGHb O8N taeRntiation must be

bleomycin, hygromacin, kanamycin, mitomycin, etc. Hormones can also

remgevadVERTh JiotiiissgdirerIltintehe smasmaiutet Bat alecsbt wilhnragre these
faderPialfestgi@RGudigthylslilbestreh RS FRsameiharRie oRBstetighe.

hydrocortisone, insulin, prolactin, progesterone, somatostatin/human

grovlapeazenesi{fakteBiCofl iR MAMeNANGR ¢RRAIIQNMOFi Heaicelisiofty. Thus,
the 'nventi%n can als -contair}acellular factors that ajlow. cells to remain in

saig e RcferartatEd s, Ak lappaedift o g RATGEEHH IR tHE aktniey do not
preéiay 40 dlifiEpdiatiosussiyenmants §HdnRt el diffeventistion musioae cell

removed from the culture medium. It is also apparent that not all cells will
requiiedinesebdantris, lthéact|lthesataciorentiay elicibarmanigseéi®ats,a subject
epending on the cell type. Advantageously, the cells af the inyention .
sl U AT ERICRRAIS, AL CART LNAIE (I aIERTARIGe f I gpediated
disthsys dondioapiefnbiuofargsplemedivigahe andhegstesn@ir $bppreseng e immune
resaltere ehayiour or prolife ativgepheipotyfpﬁ which gives rise to a tumour . .
payse- Thus, 1t 1s necessary that the cells of the invention do not present tumorigenic

activity.

The tumorigenic activity of the cells of the invention can be tested by performing
animal studies using immunodeficient mice strains. In these experiments, several million
cells are implanted subcutaneously in the recipient animals, which are maintained for
several weeks and analyzed for tumour formation. A particular assay is disclosed in
Example 3.

The cells of the invention can be transfected or genetically engineered to express, at
least, one antigenic polypeptide. In an embodiment, the antigen comprises a purified or a
synthetic or recombinant polypeptide representing a specific antigen to which it is desired
that tolerance is to be induced, or a short synthetic polypeptide fragment derived from the
amino acid sequence of such an antigen. Preferably, the source of antigen comprises
antigens expressed by a donor tissue graft. Also preferably, the source of antigen

comprises a protein to which a patient has an autoimmune disorder.
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In an embodiment, the cells of the invention can be administered to a
subject suffering from autoimmune disgases, inflammatory diseases or
immunologically mediated diseases, such as rejection of transplanted
organs and tissues, for suppressing the immune response. Thus, it is
necessary that the cells of the invention do not present tumorigenic 20
activity. The tumorigenic activity of the cells of the invention can be tested
by performlng anlmal studies using immunodeficient mice strains. In
ptad ingd DQexpressingreells||s are implanted subcutaneously in
the reC|p|ent anlmals which are maintained for several weeks and

anal{> @R fSPSeiiBEPIS A fRYE QR slats foua sashedifee selaiing egll population
fromxailec8vd hesqellsvdheninyention Qﬁnéaﬁit@ﬂswwﬁtﬂﬁﬂﬁ%ﬁﬁﬁ'w phenotype

engineered to express, at least, one antigenic polypeptide. In an

chaatiRtelR: ek Ghitsefedinbreriess makes speriiagiArARES: (i) they do not
expEERMDDAIROHRCHYIE i RHRF X BROCHHSARHARMILWRIAR ItHN-y; and (iv)

desired that tolerance is to be induced, or a short synthetic polypeptide

they BiFReRt BRI frionb e Beraptipiadadiios et least WP stidh %?P%\%ﬁ?gé%‘d method

compefaratiye g seerce of antigen comprises antigens expressed by a
donor tissue graft. Also preferably, the source of antigen comprises a
prigtein waphitiy a pellisipaas anfestoinanmisle eisasslatectiveMeshed for
isolating IDO-expressing cells In an aspect, the present invention relates
tdia metkoavioingdiatiet afcell popuekdiismspeasioapnnective tissue, wherein
the cells of said cell population present a phenotype 5 characterized in
thia) (i) threyidimgsaxdprelts imarﬂm’ts&peelﬁcdm Ai%disrr(ii)rth@pﬂcb swface under
oo R U Gl Ry HRLES?, RO ST e

IFN-y; an ey present capacity Sreéntiated into a

) "”e@&%n%aéé’id‘}%ﬁﬂf’ﬂlr?&’é@Qﬁﬁﬂﬁc%ﬁh‘?ﬂ% S’énl@vgﬁ?o‘?laéé}%x%&%gus

suspension from a sample of a connective tissue; 10 (ii) recovering the ’

C@/PS fr%&&ﬁiﬂgcﬁkks&éﬁemﬁ I(ON MPQ%QQQ&G celled aariahIeks!lmedium
ture medium on a solid surface under “conditions which allow cells to

adhere temaw ddfigred st bsligmifeestendy) washing said solid surface

after incubation to remove non-adhered cells; (v) selecting the cells which

ANBr besnylpaEg by Srassiscindstpentioadmsenis hephencimpreéinisrest

said solid surface; and
As used herein, the term “solid surface” refers to any material that allows the cells

of the invention to adhere. In a particular embodiment said material is a plastic material
treated to promote the adhesion of mammalian cells to its surface, for example
commercially available polystyrene plates optionally coated with poly-D-Lysine or other

reagents.

Steps (1)-(vi) can be carried out by conventional techniques known by those skilled
in the art. Briefly, the cells of the invention can be obtained by conventional means from
any suitable source of connective tissue from any suitable animal, including humans, e.g.,
from human adipose tissue or cartilaginous tissue. The animal can be alive or dead, so long
as connective tissue cells within the animal are viable. Typically, human adipose cells are
obtained from living donors, using well-recognized protocols such as surgical or suction
lipectomy. Indeed, as liposuction procedures are so common, liposuction effluent is a
particularly preferred source from which the cells of the invention can be derived. Thus, in

a particular embodiment, the cells of the invention are from the stromal fraction of human
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(vi) confirming that the selected cell population presents the phenotype of

interest. As used herein, the term "solig surface” refers to any material

that allows the cells of the invention to adhere. In a particular embodiment

said material is a plastic material treated to promote the adhesion of

mammalian cells to its surface, for example 20 commercially available
adplystyseureqbitaiesdopyidipalyatioatca wikhtipolpattitylsinendrodinemtighgents. of the

BB R S o

those skilled in the art. Brie
In patbew partionkdrrashandiment, teycslitalbihsowogioh coafiectivamgs rkin obtained

by%%%@%&&!@?ég anupal st 'g%axﬁn?ﬂé%”eﬁnﬁggin%%{rﬁ{@ %@‘S‘Ftﬁé"%ﬁ@éﬁtion are

tisstie’ or cartitaginous tissue. T can be alivé or dead, so long as
frasominewtiveotissuerseilo biituiedtbie asnimtibare viable. Typically, human

di . gy . I :
adipgg gg\{{‘%ﬁr%f %BEE{Q& é“ﬁ@%d'é"ﬂ? g&?ﬁﬁiiﬂ%&'gg BE?&x%gyééf%?&)rocessed to

protocols such as surgical or suction’ lipectom ed, as lipos n

se}pﬁ@é@@uﬂe@éﬁ@é@cdmmniﬁ@mdﬁongﬁm@dﬂrigﬁtmgmm@tmllylpr_emwol, the
Sa%g%%f%%%@é@f&@ EE@u%eHss Q/fagﬂgd n%%tlggh;%ﬁﬁ ?ngjl-\é %\}Jmﬁ% L@}ﬁ% olution

rticular embodiment, the cells of the in ion are from the stroma

(e-ﬁa@mr&mmméf?@g @éﬁiﬂp@é@ﬁ&)@@db@ne{imbsagﬁ@wmﬁrm@d?qe_tp settle, a
stega{ﬁaquieﬁl%mq%y@%a&? gells %mggé&%ﬂeﬁb%%&f%sgg%gjya@r?mm the

_articular cartilage obtained by arthroscopic techniques. ) .
tispyertiEbver Braboshienanthectibng stapregenentivrisrechentehunidribskiypernatant is

rel%l?eaeg)ry Mo@éﬁﬁggeﬁ%q%?aiﬁ‘ﬂﬁ% i&aﬁ@ rﬁ%ti&fﬂlla%g ';Bpéggﬁ'p %ptclumps of

the cells of the invention are 5 from human‘bone marrow obtained by
varepiraiich. detiamptecol porrsedasitigstients gpratdrtbieanaichibe Besfsretructure

wh*?l%i%rﬁ@fz‘?&é%‘irﬁ%g@?@%ﬁ@tSemetﬁé‘xlﬁ%e%é@'.ed%‘?ﬂgﬁ&fr{i’f%ﬁfeéﬁ{g?;]H% €hd is to

of the material. In a’protocol, the sample of connective tissue is washe
tregfithphpshsid dinany-ebasPativit salipezsoiatibal (eakephosghstesuifmdsbetween

cel RS ( %&ﬁ@aﬂ&%}'&‘r’éf&é@&q}gﬁﬁ% pitpted Anddef 0 §eH R BSleth Bymatic
removes loose matter(e.g., damaged tissue, blood, erythrocytes, etc)

tregigienthwillizete dvh@rshﬂgeowal@% m@ﬁe@e@mn@s@épbtgéh@rawﬁﬁ@d} enzymes is
geﬁ@t‘%ﬂ?tﬁgowi Mqﬁesyﬂ.em%@ﬁ%l SRty eééfn?\lﬁ%ﬁ&fl %E{ '§uc-5h§1£9m§w3' Batment,

cells'generally will be present in clumps of Various sizes, and the protocol
thephgapedd gelisgcatepe dediadel] tositeg) rilier thieansatsstumdiaemgelienical agitation,
sorffiBznGamas pthecelisdamanies Luspated 6f apARRg Mikods, it
end is 0 15 treat the washed lumps of cells with an enzyme that weakens:
is dasHabledpsissidbzseivesiyesn|soltoyingoll ayinblsepatisgatie miypeine deleterious
oft&if hnlfRg agount and duration of such enzymatic

The degradation step typically produces a slurry or suspension of aggregated cells
and a fluid fraction containing generally free stromal cells (e.g., red blood cells, smooth
muscle cells, endothelial cells, fibroblast cells, and stem cells). The next stage in the
separation process is to separate the aggregated cells from the cells of the invention. This
can be accomplished by centrifugation, which forces the cells into a pellet covered by a
supernatant. The supernatant then can be discarded and the pellet suspended in a
physiologically-compatible fluid. Moreover, the suspended cells typically include
erythrocytes, and in most protocols it is desirable to lyse them. Methods for selectively
lysing erythrocytes are known in the art, and any suitable protocol can be employed (e.g.,

incubation in a hyper -or hypotonic medium, by lysis using ammonium chloride, etc.). Of
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treatment will vary, depending on the conditions employed, but the use of

such enzymes is generally known in the art. Alternatively or in conjunction

with such enzymatic treatment, the lumps of cells can be degraded using

other treatments, such as mechanical agitation, 20 sonic energy, thermal

energy, etc. If degradation is accomplished by enzymatic methods, it is
coussirdifecterytbuiratizeatad yspdyiine riatiaving celsithinddpbeo deteepaiaintiZeom the

deleterious effects.pn the cells. The, degradation step,typically produces a
R O PR g

genagal (RESUPMALARIS (R LryiBEL0l00 6215 JMORID ZRAMRHEYSan be

endothelial cells, fibroblast cells, and stem cells). The next stage in the
washpdrasticpnpidezsss pndoreuparatednena gy regateth eedisifofimpe tectithisive greater
pum?'ﬁ\f?e'?ﬂé)cﬂfe]—}lf‘]'%&@QIQ%QACBQW&Q@Q By GRMHEOBHEN WHIERS GRS profile

thé cells into a pellet covered by a” supernatant. The supernatant then can
or pa tiebastieef aeldl e pullsrasydpitiided in a physiologically-compatible

fluid. Moreover, the suspended cells typically include 30 erythrocytes, and _

in mbellpratecéhs ifinghesglating @nf sesusemsivetibasels erbp/enjtured and, if

el %80 BRCRARARKARMVIIIBIING BT QR aHY SHUI@DISRIAAE AR IE will be

employed (e.g., incubation in a hyper -or hypotonic medium, by lysis )
cultaipd) Wihashifeemiding of 3. O 3uHgcesEsmE Bi{ahle solbsuljwe media, at
thdYasHoprakenainings ARl shoutiter hrsenRaratadsramathardaste offbodiment,

example by filtration, sedimentation, or density fractionation. Regardless

celdy wisetbted BifiRit Jilerentaep e selipettfageeatryidlhn made of a plastic

matéeaedcreas PRI Maeds apdesupRRNEat OneaL mesenet CAEeSSMEHIN&GS! culture
to achieveogreater 5 purity. Alternatively, the cells can be separated on

meigp48ig- oPMHNMy iaieaHias ke sremniedor Bh IhbbatiLorldBfgsé sitpble serum,

sud a5 ¥ty o Fiolowing theHinahisQlaien andireaysrRansiae: AGEIACHNIBE allow
cultured and, if desired, assayed for number and viability to assess the

cellsepy aphsar dBIdhenwlidIRvarpand mrokideraifindiictimsrbatiatiorcbnaiesppghed in

or®HH3GEmUsINER-diaRle calk ativcenMedAeals1 TR ARPARPHRIRIERIE in culture
densities and culture conditions. Thus, in a particular embodiment, cells

in ghe R ORSHRABU ABRFraR St athsn g somdisionacentilsibey reash 8iey adequate
corﬁi%%ﬂ@eﬁ?f%jﬂ’hl,s upbuasBRlrtelishesmicasd cultredinrkendnitie BESRICRulture
e ce

of a suitab culture medium [e.g., DMEM, typically supplemented

megiis i, eSS0y teR Seaching sbruAesitittirdl femflusasieliertiisofan be
expHATRINbS SRS Y dRSIRAIRIJARERE CORRIT NS biRheAt Q¥edOs 68N 94 Qrypsin and
secginion bigser cal Gulture Surface ot thé appropriate col density (usually 2,000
10,000 cells/cm?). Thus, cells are then passaged at least two times in such medium without
differentiating, while still retaining their developmental phenotype, and more preferably,
the cells can be passaged at least 10 times (e.g., at least 15 times or even at least 20 times)
without losing developmental phenotype. Typically, the cells are plated at a desired density
such as between about 100 cells/cm® to about 100,000 cells/cm® (such as about 500
cells/cm? to about 50,000 cells/cm?, or, more particularly, between about 1,000 cells/cm? to
about 20,000 cells/cm?). If plated at lower densities (e.g., about 300 cells/em?), the cells
can be more easily clonally isolated. For example, after a few days, cells plated at such

densities will proliferate into an homogeneous population. In a particular embodiment, the

cell density is between 2,000-10,000 cells/cm®.
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order to remove non-adhered cells and cell fragments. The cells are

maintained in culture in the same megium and under the same conditions

until they reach the adequate confluence, typically, about 80% cell

confluence, with replacement of the cell culture medium when necessary.

After reaching the desired cell confluence, the cells can be 20 expanded

by méelis wiichrsamitive pasd 4gdseusing sudetachtaesichgesitsigoh @enprising at

R R o R EhOHRE pHaes 8 ot 8 Bifenional
meshedagedrdeddasotvioniiesidersiizho Mbeicahsvitlibe insiffdientating bymilentioned
bRl RIARING P RN "BEIH%%H"’{' PRENY H’%u?ﬂge”&?{e‘? %8“%&@%&\%‘% are from

cells can be passaged at least 10 times (e.g., at least 15 times or e
heterpgenentimenains thdthtue, ssit gadis walsp restblegtedrtotypleaTtygniotity pdseage. As

a Fe%ﬂ% ol tB@%%%@é%?&%‘&?% %%?ﬁé%gn%&éﬁ? @alka%geg@gégh@%%got&@ $GBE e of

~ to about 100,000 cm2 (suc out 50 out 50,000
inteedis/sneRtaonedn disapmiiclidedyribesvie ertetaded me0tec dhis/moiation abdag cells of

the NG %ﬁ!ﬁ{ﬁx%}nhﬁlpigaf&é‘%ik%w&%&?ﬁ?}ﬂgﬁx&?ag 'ca?'B%%rﬁ)%g fisiip/em2),

the cells can be more ily clonally isolated. For example, after a few
days/sedllypleeiés whishcremoinadbizied Wil obiedaterface afier the second passage

shi@ RIS POPHIRSEN. Aﬂ}?oﬂ%@{tﬂﬂfé@rtg ’B@Q&lﬂl‘ﬁ% %etlfzﬁlllgee&?ﬁyc% be used
between 2,000-10,000 cells/cmZ. pip 24 Cells which remain adhered to

acenullity Shefacenifear dberetreattheadbeviopriding kattiets woli! surfeagatier at least
w8 SEIKRHRNAIOS PRCRINRS ALUAGLER! bt ANAINCEHBY ,‘P&“é’e%ﬁiﬁ&at'hel cells of

methods in order to confirm the identity of the cells of the invention as wi ‘
thepenpeatinonddisioali el Wkidheatrin adhiatedto the belicesuiefhost by using
co@%%‘iiﬁ}ﬁlf%aﬂéssjage are from 5 heterogeneous origin; therefore, said

cells must be subjected to at least another passage. As a result of the

gboxfée}h@zrﬁaqc; arrekeogerR dus dentpeplilbricmiiaiHgbirecphessigpdl dechnique,
usﬁgfﬁf%_%éﬁ BQ@W&WQ@&Q@ﬁ%ﬁ??o‘xn&%%!eﬂdn@aﬂﬂltgx?tibodies against

isolation of the cells of the invention from human adipose tissue and from

celgprtieecmaiesin slw e srscwsipibpneelis thaietlsdrmain beiperamedinan be used;
altﬁ&h&%{[{%ﬁﬁﬁ%&g@ &ﬁ%@&%ﬁ%@%‘h&@, %Rgvié&ﬁ?c{ﬂlﬁ? @%&ﬁrﬂgm, monoclonal

interest, although'it has to be confirmed so that the cells can be used
antihedipdingaiosheripy BreioHIThei@forélvih esixd resion Of delselsrhtysaligof CD11b,

coMfaeafferpidsagh Kyp %ﬁg@ﬁf@@ﬁﬁ%ﬁm %%fﬁé%diﬁﬁ%%giﬂ?%%fiﬁn the

? b

the invention for selecting the cells of the invention. Confirmation of the

absshenefyisedonkrteresndha sdcstadied lsuens) mennslewH vatihodiasragang. 4, two,
thrgé,e lﬂbﬁlﬂfﬁc& %@éﬁrﬁl?%ﬂ be Cq%',t@%p,y(ﬁﬂ%?@%eaﬁf?%W? A& used in order

technique,
to confirm the presence thereof or detectable expression levels of, at least one of and

preferably all of, said markers. Said monoclonal antibodies are known, commercially

available or can be obtained by a skilled person in the art by conventional methods.

IFN-y-inducible IDO activity in the selected cells can be determined by any suitable
conventional assay. For example, the selected cells can be stimulated with IFN-y and
assayed for IDO expression; then conventional Western-blot analysis for IDO protein
expression can be performed and IDO enzyme activity following IFN-y stimulation of the
selected cells can be measured by tryptophan-to-kynurenine conversion with for example
via High Performance Liquid Chromatography (HPLC) analysis and photometric
determination of kynurenine concentration in the supernatant as the readout. Since the cells

of the invention express IDO under certain conditions, any suitable technique which allows
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ra%?

usually based on a positive/negative selection; for example, monoclonal.
antibodies against cell-surface markeyg, whose presence/absence in the
cells has to be confirmed, can be used; although other techniques can
also be used. Thus, in a particular embodiment, monoclonal antibodies
against one, two, three, four, five, six, seven of or preferably all of CDIIb,
th@ d«GPtivo, DY @@i&Byl-ﬂszWi@@B‘JN@Bﬁma]md@DﬂaBlaerelmbﬁ)rnscmeimg the
celf S?HI{J nﬁ&@ﬁu@& S gﬁ%a%&e Qéga %rkgétsem tQFn&éS -tye(ij f‘Blef\ 8 act in the
ou erably }/

monoc onal anti ies against ne two, r, of or pre
selepgl aiiads @R84s@DEanud® 205 g cruomdtin OIDE) poodomdrddlb@ds on the
nuerl?e?r S¥Ee ﬁef; f %qugtg tﬂ%lgtr%x ﬁ’%ﬁ'%‘ ?&%Flbq gtt ée%%tepni%@%glls/cmz or

pre erabyall 0 ers Sa monocional antibodies are known,
maenbutarcidimit28 m/ﬁliabtmmnmeanﬂtamedrwmrskdtedfﬁé pSon whitieideally is

Y, conve t| nal etho N-v-inducible | actvn; electe

S B TR S RSBy B OPRSIECed under
theedasapbtedthergkiretedviléisstiinibh e starctabde }Wﬁhul&i‘dry(&ﬁ’lﬂyraﬁﬁﬁyﬁduﬁome uM
IDO p?' ssion; then conventional Western-blot analysis for IDO protein

paiigeér ety %re“boéﬁormed and 1D0 enzyme activity following IFN-y

stimydation of. ig g%le ec e HS ?oa 81&8 en 1% eulr ed by lea two cell lineages can
tryptop%arp?o nurenine COﬂVGFSIOn Wi ’for exam ?E' VY] g

be E’sdm«hianwkam@élhmthaﬁsgsamm(ﬁﬁlt&)malyss and photometric

determination of kynurenine concentration in the supernatant as the
readbig. Slicentedé|mmiaternnyentidedkyréss iBEnndeedetaran be clonally

exﬁ%’&%ﬁ' %@degﬁ% ts%?& 194G e RC ‘iéé"zr% céﬁ‘l':‘g C%%%t IS, %teciP&]ample a

act|V|ty OWInd stimu atlon may pbe use rse
prcth&nmémmlmsmltﬁbtellam&@rphﬂmﬂm pigkise\aydindedit|entD @ segtivity plate

(or"{h@%gg a& depen ll§ df B ﬁ ﬁ? SEfte IIQI%K% 2 ﬁe Ce-mecg Wugﬁb%fl(LQéH nt a multi-

produ sont um ero per square centimetre, whic
wePrplgeatily statisdeal|rafis (00Gwiklating plraSlme}f@@ ndi fintitedcio weid (e. g ., from

aboqg%%n{gagg «?rld égl?/&%flfcgpg%hoq %%ﬁqq?rgmgls d{L{}’(]:ltse%h as 0.5

more, but no |m|te IS concentratlon e activity o

cellsieiel) tﬁéf@egmbékﬂecmimmnmmmsmfom slaete davlcaprloducko o1 (e & in a
Pethy Ps'i?% S %ﬁbfé‘@%s E‘%é %ﬁﬁl A50Rafih ) eﬁTé‘o C%‘Pt?‘%%ﬁétﬁ%ng devices
S to C} o at e? |

cte erentiate In easttwo c neages can
su@s@yeddjyr@nvgm@hal pristhestmasd knelonannopulstionheaedis expdsbil in any

suiljBRVE 't%?érHEa‘&Yﬁ‘i%‘?%ﬁX&g%d”& "‘s"?&l‘é%& nbg ﬁéo&ﬁ‘ﬂ}fr g’%B%”sq}?ﬂ & point

esired, using a suit et od or cloning cell populations. For examp
when helliféeattappoptibplenofypelizichn trsgskgdically picked and seeded into

a separate plate
Further investigations carried out by the inventors have shown that ex vivo

expansion of the cells of the invention without inducing differentiation can be
accomplished for extended time periods for example by using specially screened lots of
suitable serum (such as fetal bovine serum or human serum). Methods for measuring

viability and yield are known in the art (e. g., trypan blue exclusion).

Any of the steps and procedures for isolating the cells of the cell population of the
invention can be performed manually, if desired. Alternatively, the process of isolating
such cells can be facilitated and/or automated through one or more suitable devices,

examples of which are known in the art.
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(or the well of a multi-well plate). Alternatively, the cells can be subcloned
onto a multi 15 well plate at a statistic%ratio for facilitating placing a single
cell into each well (e.g., from about 0.1 to about | cell/well or even about
0.25 to about 0.5 cells/well, such as 0.5 cells/well). Of course, the cells
can be cloned by plating them at low density (e.g., in a Petri dish or other

Usssitdithe callsvhitby imkigidating them from other cells using devices such
as a cloning rings. The production of a clonal population can be expanded

in an%@@@@taﬁré@uminmmmﬁ |n§ahfoe\mﬁvpm@$sdta@@d&en@mhcb@ting one
or GHEHY %9115&%&"5%‘31&9&%%"3&6?&&&%@)%%‘%@31%89%tﬁﬁes&@ﬁc?g immune

assessed. Further investigations carried out by the inventors have shown
systean ex Drrstisigamesbiloighbutetiet dithtednimmigaimithingt thekasiisg inflammatory

dis%igﬁ@,ngﬂgoﬂrﬁﬁlﬁhgﬁ Mﬂmmkﬂ?ﬁgcf of;gxignd %ﬁkﬁlﬁg) q@_]%gﬁ(gg Fof transplanted

example by using specially screened lots of 25 suitable serum (such as
orgapg|apeiisgieerum or human serum). Methods for measuring viability and

yield are known in the art (e. g., trypan blue exclusion). { Any of the steps

and prosedu et iaensehdhnsdsieidhthmventiss et sEtAanadicamsat. In a

paftfit1RE RESRnmes manialMetiideshachiANatRRUNE s Hhe MReERR Hay be used for

~ isolating such cells can be facilitated and/or automated through one or
indyueing dtansplandineetolesmnesaipiess Brakingk radethersiin sHenatie, sgmptoms of

autdReRAdNG seiE RSN UERIan T e calisunbibsidansntem el BR&sed iiRiuding

_preventing, treating or ameliorating one or more symptoms associated )
rejioRisbriersnFHFic s uRIo P ES s B dcrulifthunélesigefior any of said

disBRnefidaldinaudingnutmetdinied B aHIRIMOIHBSIREASES 1o therapeutically or
inflammatory 5 disorders, and immunologically mediated diseases

ProRBKRfiHEAH cEGdn B BEENNtEE VBt S RIS 86 A TIRBUIE ffotRlpmmatory

disBRReStidNe SHlfecpfsihitetvenan ars wiedasanedicameitaledate symptoms of
particular embodiment, medicaments containing the cells of the invention

imppapingisaliy edinfat disgaaeriamdanbiaeirbieiaadiornsnd testitg; and

theraly,sdeuiatng (Y RRIAME; G- auli PR 050 (I3t NANangeably to refer
disorders, or immunologically mediated diseases including rejection of

to Pasephitad Brgars bisatdsudartisHasubisct eifferATHORBRT MGy diseane is used

intSHSRIEIRIED R HiSRARE SerhhUauibenealisafiigivantienE3h PediRBdoiPin a subject
therapeutically or prophylactically treat and theretzly alleviate symptoms of

chazagterized,hg Qﬁl}iﬁlﬂéntﬂﬁ%f-o?yd/or organ injury caused by an immunologic reaction of

the subject to its own cells, tissues and/or organs. The term “inflammatory disease” is used
interchangeably with the term “inflammatory disorder” to refer to a condition in a subject
characterized by inflammation, preferably chronic inflammation. Autoimmune disorders
may or may not be associated with inflammation. Moreover, inflammation may or may not
be caused by an autoimmune disorder. Thus, certain disorders may be characterized as
both autoimmune and inflammatory disorders.

The mechanisms by which certain conditions may result in autoimmunity in some
subjects are generally not well understood, but may involve both genetic and extrinsic
factors. For example, bacteria, viruses or drugs may play a role in triggering an
autoimmune response in a subject who already has a genetic predisposition to the
autoimmune disorder. It has been proposed, for example, that subjects with certain

common allergies are more susceptible to autoimmune disorders.
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disorders in a subject suffering from any of said disorders or to alleviate
symptoms of 15 immunologically medjated diseases in a subject suffering
from said diseases. As used herein, the terms "disorder" and "disease"
are used interchangeably to refer to a condition in a subject. In particular,
the term "autoimmune disease" is used interchangeably with the term
"autdimetigaldydmordartoimreter tolineendiidhimmsupjetsoutrrastarizednological
mé)(%{a(fg&l WAL LSS B@%Q&Q&%ﬁﬂ”dﬂéycgﬁ‘é‘%? @iﬁ%mgﬁ‘? 'F]ﬁl%%i'i%?%%ﬂnmiting
of 20 the subject to Iits own cells, tissues and/or organs. The term
extimirdan viasory dissaseaisl ubeet digrrerdiahgealy wittahanethese previously listed
undB ARAALOR ARAHIRC" (91 &/ ol ARG S IR SRR 2fikase is
by inflammation, preferably chronic inflammation. Autoirnmune disorders
chrpaig orflaaynary disesssciadtawiteinfBMmdlidn. Moreover, inflammation
may or may not be caused by an autoimmune disorder. Thus, certain

disoferSiehashsetchararaians davaBLion Kbirnindhinngrmd Srdcriifaehihataryention
foliReTHRERr AR DESHARSMR DYt W%&@W,C@E‘Qiﬂgr& %ﬁ&f&%'ﬁlﬁ%'&me or more

autoimmunity in some subjects are generally not well understood, but

SYRHEOTIVEIVRCIERA Wehetisoadereittrivaieh faediating of aashbiectisdsanue system is
beNUHSEE HcAIHLS, HavnBlaY:R kAd N iSREHNAN s AHIQIMMHAG HRSRANSE Hrs, and

_ asubject who already has a genetic predisposition to the 30 autoimmune
imgypedesticrl has shashrbpesenine b dlngmpireivm oS isfemianing eieaasrand tissues.
ThES HRGRRIEHISS A& RAR EreRLblT IRAUNIMYPeIISRISIeS: the preparation

Practically any autoimmune disease, inflammatory disorder or .
of immeristirpahifffetapsersing die BERWRCFESROESGIPN the dBflu@pg Bansplantation

tolipygRtion Hystiative aerilimiing examrlesofsalddingasesaitatory disorders.

disorders which can be treated are those previously listed under heading
Exemlentintd guqiavisom dissasetirndin HARTHSR denbecs pregiously
meHHRME. IMlaMpRRIanAHiSEReRiRLL!) Afheasd- idBR MMmROHeNidSR8Ckuch as a

the present invention relates to the use of the cells of the invention for the
chigrip AEaBABIDMESR S fetit FRhPEVRMting, treating or ameliorating one

or MArG WP IPE ASERCiBed it disgersiiievhishiaadidasionel &iis of the
_ subject's immune system is beneficial, including, but not limited to,
invghtsim GBI ERdaE O MANSRTISISHP B sbrererdatony TerplhinUnsiayiday cells that

actiVedialpg diseraeaHpryAIRG IRiRGtieNRi{rARARIBRIGEhOHARI AN IISaUSSactivity,
~ Thus, the invention further refers to the use of the cells of the invention for
i.e.tAl BrofaPAIRMASEB nedicament for suppressing the immune response,

or for inducing transplantation

T-reg cells of the invention

The invention further refers, in other aspect, to regulatory T-cells (T-reg), i.e., cells
(including Foxp3+CD4+CD25+ T-reg and IL-10/TGFb-producing Trl cells) that actively
suppress activation of the immune system and prevent pathological self-reactivity, i.e. an
autoimmune disease, obtainable from the cells of the invention, hereinafter referred to T-
reg cells of the invention.

Thus, in other aspect, the present invention relates to a method for the isolation of a
T-reg cell population of the invention, which comprises:

(a) contacting a cell population of the invention with peripheral blood leukocytes, and

(b) selecting the T-reg cell population of the invention.
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tolerance, or for treating autoimmune diseases, or for treating

inflammatory disorders. Examples of s@id autoimmune diseases and
inflammatory diseases have been previously 15 mentioned. In a particular
embodiment, disease is an inflammatory disease, such as a chronic
inflammatory disease, e.g., IBD or RA. In another aspect, the present
inveitionaglatdy,tththeelis e fahthimoalisoof dire benssdttorpforthe prepsettdm-cells,

th® ﬁgreea’%%%ﬂ‘s’ ”ﬁﬁﬁ%gl%'v“et&%? ok 156l §5 'LS?Hi‘t%nﬁftiﬁSbétsgP Rf&SBresent
activation of the Immune system and prevent pathological selt-reactivity,
inzitien.afhakaiegmelireodiSease eTtiey w@el lseoistha ddvention Tmnalentims known

further refers. in qther aspect, to regulatory T-cells (T-reg), i.e., cells
by A SRS 1SP gulatory g
y m%h(fin ﬁ%)?plgﬁ%téﬁCDz& T-reg and IL-10/TGFb-producing Trl cells)

that %ﬁEVﬁ%g%%MP{ﬁéﬁﬁ&%Y&ﬁ'%n%'ﬁ@é ) v%}ﬁ{t?éntf’éaqr% %Yecl%eliorating

pathological self-reactivity, i.e. an autoimmune disease, obtalna e from
onthercaNerofIraniventisn dersinafibr diferder tn Twhich capddptipa of a subject's

im{YRDIP HRUR 1B ARG ASPRCHRP B IPVRAHA T&l?tﬁﬁtiﬁrrﬁxﬁﬁﬁg“?ﬂseases,

for the isolation of a T-reg cell population of the invention, whic

inffynipiens: Bepragreonns amgranadipenlianiseisethdivaseriorclyding rejection of
traRSSIRRRRLRIAR] Jaikacuiss <adl ) ssissting e daarsRell RERUAIOMOhresent

~ the invention. 28 Consequently, the cells of the invention can be used to
Inygsice a subset of T-cells, the T-reg cells of the invention, which

constitutes an additional aspect of the present invention. The T-reg cells
of thENRYeRtIPESH 158 e d Bsecemirerkitisdnisasag Rifowssd By 4 medicament.

In SKMRCCRRESARIBRS AL rBedReTeheg SRl Ahih tinYaRIQRIEABMBLFRATAN may
preventlng, treatlng or amelloratlngl one or more symptoms associated

be \ipdafSsraeecing isnetiahdr SR e des e ik ibisigy alleviating,
syrapReficial ingluginguRuUtolimited RrAulpintaue fispAsRBologically mediated
inflammatory disorders, and immunologically mediated diseases including

disgaresipledingareigntipneef drahlanicd gesssansiigsyse & astitbiest syffering from

anPOditinnahAsRRES of thedesemhuk0 (Rventign cdinuss imanoibei AsRaRtbEEsed to
T-reg cells of the invention are used as a medicament. In a particular

thegrpgifinbyrRr proatodnstintd L éivatiand theechyralevitings SHBRIFBM RS HRimune
or BEluseshiori Rl NgstansRBatiarieiarEnet ahfurterliagoARdstBeig leviate

alleviating, symptoms of autoimmune or inflammatory disorders, or .
SYMRa S Wlﬁgtﬁgﬂé(dnedlated diseases in a subject suffering from said diseases.

Practically any autoimmune disease, inflammatory disorder or immunological
mediated disease can be treated with the T-reg cells of the invention. Illustrative, non-
limiting examples of said diseases and disorders which can be treated are those previously
listed under heading “Definitions”. In a particular embodiment, said inflammatory disease

is a chronic inflammatory disease, such as, e.g., IBD or RA.

In other aspect, the present invention relates to the use of the T-reg cells of the
invention for the preparation of a medicament for preventing, treating or ameliorating one
or more symptoms associated with disorders in which modulation of a subject's immune
system is beneficial, including, but not limited to, autoimmune diseases, inflammatory
disorders, and immunologically mediated diseases including rejection of transplanted
organs and tissues. Thus, the invention further refers to the use of the T-reg cells of the
invention for the preparation of a medicament for suppressing the immune response, or for

inducing transplantation tolerance, or for treating autoimmune diseases, or for treating
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15 diseases including rejection of transplanted organs and tissues, in a

subject suffering from any of said disgggers or diseases. Thus, the T-reg

cells of the invention can be used to therapeutically or prophylactically

treat and thereby alleviating symptoms of autoimmune or inflammatory

disorders in a subject suffering from any of said disorders or to alleviate
inSymptoony dkomiersnBlagipallyohediodeth tispasedieacsulne ch Bafieratgy diseases

from said diseases. 20.Practically a toimmune disease, inflammator
e e ot G B i (kA apecory
diseels, ofithedrnvamtion. il lstrativeryrbseakmitigg BdampRes. of said diseases

and disorders which can be treated are those previously listed under

headihg 'iDedfivitioridso |praypdes dhneenbbdill eprpelaltointlamthatoryention in the

[ i ranicd ry.di . .or R

P e e oo S A B B P S o of

thq:h':einirtherﬁtt@_ﬁrf@rttthécbﬁewratidﬁ@fdarm@ﬁmé}wtﬁ@r_mnﬁhgr,qu@atmﬁgen&
Ex%%ﬁ@?'b‘?*&ﬂ!ﬁgaﬁﬁ%r%ra[&?{ﬁo?éf %BI%B? %%%ﬁ’%ﬁt% _tX_‘{lJiﬂu‘HﬁQréﬂ%EsH%,"!G&‘fPas, for
stem IS IClal, INCIuU

modulation of a subject's immune s ene Ing, but not

exdimite iosuanatsiid rdhitidiseades s idikersmdtapgrsaisdigdysrantion Type IV, lupus,
psdBABNNAPginalv mediated dissares insie 'ﬂxgtﬁgjﬁlftégﬁ SLILAnER 'éi@éﬁ%e”%@ herein.

organs and tissues. Thus, the invention further refers to the use of the
BripfhageeBrophitaéonawdritionnferntienrspeurtiticd of aifredichmprastace of a chosen

ant‘?é‘&f,’r%?@éfﬂg 5?%H@£éﬂp%fe§ﬁpq el e@%iﬁ%}@?&%@eﬂmg’%is antigen or

tOlerance, or for treating autoimrmune diseases, or for treating 2
antiigitasnmhorgetlis ofdbrs irEranylezmopgichallyohn presiendidesed exitintF Ny, LPS or
ot 'a&}”%%tﬁ’ﬁr R ARy MY BuBSE! B{ﬁ‘é%oélcﬁ'}ftmg”%Hﬁi%f'é‘bédfﬁmzﬁ%?ﬁ2, 24, 48

embodimerit, disease Is an inflammatory disease, such as a chronic
or inflaerimutsryrdfesdde betysaiB BbontRIA. BhebiweXtibousds thprealidesptiiation of the

inv%ﬁﬁo‘??f. ¢e'kpapulations of the inventen L;r*t%?e.th% Reoduetionof I ra?rgirggrlxl,s group of
specific for a chosen antigen or grougo antigens and the use of these
antigenty eaitnedint i risgasedorrdigond evihrglatipletol thimodnidgkocytegrooipingéd from a
subigg{g%ﬂic’s' clc:T-)% A%%%lﬁur%guﬁqg\(gfﬁgs r%r u%?%%eolfhﬁrteggg 3L le%i'ﬁ'c or the chosen
utoimmune diseases, such as, for Xxample, rheumatoid ar ritis, Cronn's
antfiseawdjdypar densiadifyrrtaativenTyp ehi\sulipos Optonatysthesd dtkgreells can be
toi upleﬁgfti)séorders.known in the art and described elsewhere e{)%' ve bei
xR TR0 e e WAL ARG RES SRR Helre being
admnestmed of thehakenrt. Avitigeyt, wishipgofcabetihensdopcdittypethedpreskirgbelieve
thaPR/QLRY ’]HP his-antigen qr _antigens..khe IIsofthe_ vention can .
AR LSRRG T AL St o O SR S PR AINE A ERIA Gl en via
HILkn@vassnlthenathe Afelr sudialterésqening ohdinedt By 4FNyL2iR4h& eripheral blood
leukocytes such that Treg cells are augmented and or activated within the population of
peripheral blood leukocytes. As shown in Example 11, the Inventors have demonstrated
that cell populations of the invention are able to phagocytose small molecular weight
molecules and thus are capable of presenting such molecules after I[FNy stimulation via
HLA Class II molecules. The presentation of chosen antigen via this mechanism with the
interaction with the peripheral blood leukocytes is believed to result in the above described
Treg cell production. As an alternative treatment methodology, as described in Example 7
a cell population of invention is administered directly in vivo without any co-culturing and

can generate specific Treg cells, which in turn can treat a disorder.
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or more hours, preferably between about 12 to about 24 hours, the cell
population of the 15 invention is furth%roco-cultured, optionally after the

removal of the antigen, o group of antigens or cells carrying. said

antigen, with peripheral blood leukocytes obtained from a subject. This
co-culturing will result in the production of Treg cells specific for the
chosEmsthgeventibichreeiddseaansedifor tnetitodertt dftshersibjegteells specific for a

Optionally these Treag-cells can he expanded in number ex vivo usin
h g¥ oF & o ! & 9
chos i et B Brouh oF dit By, Mol e . 50 administered to the

patiqnl. WIHOH SRS IB RS BAUIHRYIRSARORGANVERIORS RENEYE H8F group

the ce?l populations of t%e invention are capable of presenting the chosen
of apftigitsvia HLA Class Il on the cell surface (seeming induced by IFNy) to
the peripheral blood leukocytes such that Treg cells are augmented and
or a&h%gfgtgw&ﬁmdtﬁéﬂmﬂnm B 8 B BedPlstRbR\Red leakocytes;
shown in Example 11, the Inventors have demanstrated 25 that cell

popufARSHECEREne Tvehsh BPBURIORCSPRGE PTosEd ShaFTAGIREERR, O group of

anifyRight molecules and thus are capable of presenting such molecules
after IFNy stimulation via HLA Class Il molecules. The presentation of

chospie dntig@ivmialbiiproertes nismudt thie isgecardiarayitelReopatghetplin the
blood Ieg ocytes is '%\g%j to result in th f?tls:)ove described Tre

i cell .
oo P R SRS B P ST SATES el %ﬁ%é??&%“o‘&s%ﬁ‘?ﬂ@% ‘?f antigens by
adimasapleod 3saidattqopliatiomefsibjeatiponsvasionnitieeetbiractiosd dtkocytes
without any co-culturing and can generate specific Treg cells, which i
Wl DAL OB o SRR SO UIIRS T e be from the
subfetiiactelbabitinin g dregdeals aiRrgiceioy. a chosen antigen or group of
antigens, which comprises : (a) contacting a cell population of the

invention with said chosen antigen or group of antigens; 5 (b) bringing
Irradic edlcenp viaienintagentact with peripheral blood leukocytes; (c)

selegting a T-reg cell population specific foy said chosen antigen or grou

ot RS B oL o R o, LR Spi SHE Efnroted
soptstep itm)iinih eadigasn enichf digeasesiaadi sisoaderserclaiediadsaion conditions

chosen antigen qr grqups qf antigens by dministration of said Tr .
uSEHE BT GPIELY RORREHION eSS ST bBot ek Ly EETuRg (T required
expaBiangtheibempiroopadatin dobealinyentientaslvige eitmtbiswie et of the cells
ot BEARGAEET 95 R PIOCER EL B S AT I0R B8 N, 12-60 Gy or

more preferablyl5-45 Gy.

Since the cells of the invention can be used for therapeutic uses, irradiation of the
cells of the invention before administration to the subject may result beneficial since said
irradiation treatment makes cells incapable to proliferate or survive for long time periods in

the subject. Said irradiated cells constitute a further aspect of the instant invention.

The irradiated cells of the invention can be used for preventing, treating or
ameliorating one or more symptoms associated with disorders in which modulation of a
subject's immune system is beneficial, including, but not limited to, autoimmune diseases,
inflammatory disorders, and ifnmunologically mediated diseases including rejection of
transplanted organs and tissues. Said use constitutes an additional aspect of the present

invention.
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Irradiated cells of the invention 15 If desired, the cells of the invention can

be irradiated using a suitable controlleg source of ionizing radiation, such

a gamma irradiator device. The irradiation conditions must be

experimentally adjusted by a person skilled in the art to determine the

required exposure time to impart a radiation dose that cause the long term

growthwrast efittieecelipeot, tikcinvedimed Saidsradidtionitosdicandpe fmed as a
megffmlﬁt.lﬁ} Opa?:tﬁc%’lélroé%%baﬁﬁggtG%e%cé%éﬁ%:%(ﬂﬁgrg{@)%é‘%fﬁﬁa%& cells of

Ince the cells’of the invention can be used for therapeutic uses,

thériastation ohdyebealkedffineiientiptrivefioln atoinisteation, tothes tisjgote, and
thdligYy e lf'é(/pa?ﬁ flCI%r?n'&%%ﬁal%f Irrg‘&jt'gﬂl%ﬂﬁh%atr&e_ nm@ﬁa&&l&ﬁ disorders, or

incapable to proliferate or survive for long time perio e subject.
im@anplngiqiaétmn@éim@bd@m@ mﬂudm @p@@mﬁﬂi@mn@mvmmwissues,
in IQﬁt}i! rRdaipd fe/lRALING)DEALP Ei&&%&?ﬂ?ﬁfsé%e@? SMRIIAL H&%&Qfgdoéells of

ameliorating one or more’symptoms associate with diso_rders in whic
thenouighition efia kebjseds inihsrapeystelly iobeprobbidndreisingeasuandt thereby

allgWe;"t t%nﬁ‘b‘m DA SRR iﬂﬁﬁmmﬁ%yﬂé%%gﬁrﬁl le%ject suffering from

immunologically mediated diseases including rejection of transplanted '
any Rfaiasdatidondeisey. Baatlaysgceymtitotes eihimeduinolnsicalpenediaied diseases in a

%ﬁ%eﬁgﬂ&%tgﬁ% 3ikeddaus, in another aspect, the irradiated cells of

su E . . .
tﬁwe invention are used as a medicament. In a particular embodiment,

medjcaments canjainingmhtuiicadistad calis b il eipmay heHRedlogical
for inducing transplantation tolerance, or for treating, and thereb

megipiotheli§ass rIptBAscatoduNh R HEagFateHsals b Hicdinvraiérs, ﬁh@traﬁve, non-
linimwmlbf@E@_@i&%@s@ﬁﬁﬂﬁ@%&ﬁ@&@@ﬂiéﬁj estigR etiransRlaniRd previously

organs and tissues, in a subject suffering from any of said disorders or

listgfsupdeishaading tHecfinitnned bengartienburrahadmenh tid isdgmgnatory disease
is dRareprutisalivnanaroriyiRetically deaandihereby. alleviating symptoms

of autoimmune or inflammatory disorders in a subject suffering from any

of saif flikerip0ie plltviate smpioramtel immdnRiosiaalyimeadiatedells of the
diseases in a 10 subject suffering from said diseases. Practically an

InVERHOMERT s arspAsian LA matbro et 8 PEFVRaEI ST6RESI Oﬁ?éa%it@aﬁng one
or HISRASPHEROME seatedowithitheissrsiniad caliePhibeulaMBAtA™ subject's immune

lllustrative, non- limiting examples of said diseases and disorders which

systeih I beastidabrdnelydingrdib sk limtied (o arRERmAR Siefrifbno gmmatory
disGrB@dicsiar amhesiagntalaithfiaamaQnssisaRS®ling rejection of transplanted

organs and tissues. Thus, the invention further refers to the use of the irradiated cells of the
invention for the preparation of a medicament for suppressing the immune response, or for
inducing transplantation tolerance, or for treating autoimmune diseases, or for treating
inflammatory disorders. Examples of said autoimmune diseases and inflammatory diseases
have been previously mentioned. In a particular embodiment, disease is an inflammatory

disease, such as a chronic inflammatory disease, e.g., IBD or RA.

IFN-y-pre-stimulated cells of the invention

Also, if desired, the cells of the invention can be pre-stimulated with IFN-y. The
methods for pre-stimulation with IFN-y are evident to those skilled in the art, and a
procedure is given in Example 2. Preferably, the cells are pre-stimulated using a

concentration of IFN-y between 0.1 and 100, 0.5 and 85, 1 and 70, 1.5 and 50, 2.5 and 40
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15 is a chronic inflammatory disease, such as, e.g., IBD or RA. In other

aspect, the present invention relates tgthe use of the irradiated cells of

the invention for the preparation of a medicament for preventing, treating

or ameliorating one or more symptoms associated with disorders in which

modulation of a subject's immune system is beneficial, including, but not
nglinditedrorapteienthiynd: alid SAses nibhfkant m atonyl2Godi sond grsfemablly longer than 12

immunalogically lated di including rejection of transplanted
hog?%gegﬁ%’ﬂ?seéd?éﬁ %%,ﬁ%’:ﬁ%@giﬁ%ooﬁ ué?r?ér refers to the use of the
irradfsited tellselis ththaveyiisioforathbepuephfatiteobauthedscanenstionulation of

theSl'clfeﬁgeg? iﬂ%th&/@{%ﬁn%ﬁﬁsw_ bgfofl%r g@ﬂﬂﬁk@%ﬁ@{%’ l%agmect may result
tolerance, or for treating autoimmune diseases, or for treating |
beinfizmhsatoryidisorgaretikhetywhes OF Najcbsarsoimetnied widedgusisination and IDO

exf’é}@%@gg{]g}%}é %fe%?%ﬁn%@ It}%%\{lgeggen previously mentioned. In a particular
mbodi

ment, disease IS an inflammatory disease, such as a chronip _
inflafimstonadisbesesreg, B DresRAINFNipprsfstinalategtbeflswdfiehecomprises

thewl}{ﬁa@&gﬂt'%? %éféﬁimhwﬁlfgglﬁ’o%f &fqﬂll?yﬁ[wﬂp G815 Bf@-’sﬁmﬂ!ﬁe&id cells.

IFN-y. The 30 methods for pre-stimulation with IFN-y are evident to
Ththosd skobeainattlee anrtoathioza tpreeadunetisodivénmimaiampiécae® réderdbly;v-pre-

.the cells are pre-stimulated,usin ancentration pf 1IFN- tw, .
s S A 7R S S g Y R R enton
ThpréfdtabbyesstintiBedgletly afidhe stimukatioredines piseleted iy omgertbtianal means

12 hours, for example, 13, 18, 24, 48, 72 hours or more. Since the cells of
! 1148, 24. 48, re. Si
%nlhzgﬁgéﬁle(ffﬁ%enulse e;‘(gﬂnr%herapeutlc uses, pre-stimulation of the cells

of the, | tion wi ~ e ini ' t ] I :
oo OIS P IAT 8 A PR i
or anhelinistingomantnDE syrpressicnsecinedubjbalisendde ealiédumpdylation of a
) o ovention ref . ) .
e
inflmrsditomyadseaierselind Thesedlo siselabldacedrdirges saidudagagection of
reinafter I, IEN-y-Qr ' I i 0Ny,
ol SRRESTETE 0L 40e 0 SIS CRIALOR BSOS e prscr
invigHtoppre-stimulated cells of the invention can be isolated by conventional
means known by a skilled person in the art. The IFN-y-pre-stimulated
cellsTbpménigvetirsmmestothe bl foprsetantnagdtesteing the invention are used as

a medicament. In a particular embodiment, medicaments containing the IFN-y-pre-
stimulated cells of the invention may be used for inducing transplantation tolerance, or for
treating, and thereby alleviating, symptoms of autoimmune or inflammatory disorders, or
immunologically mediated diseases including rejection of transplanted organs and tissues,
in a subject suffering from any of said disorders or diseases. Thus, the IFN-y-pre-
stimulated cells of the invention can be used to therapeutically or prophylactically treat and
thereby alleviating symptoms of autoimmune or inflammatory disorders in a subject
suffering from any of said disorders or to alleviate symptoms of immunologically mediated

diseases in a subject suffering from said diseases.

Practically any autoimmune disease, inflammatory disorder or immunological
mediated disease can be treated with the IFN-y-pre-stimulated cells of the invention.

Ilustrative, non-limiting examples of said diseases and disorders which can be treated are
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or ameliorating one or more symptoms associated with disorders in which

modulation of a 15 subject's immune system is beneficial, including, but

not limited to, autoimmune diseases, inflammatory disorders, and

immunologically mediated diseases including rejection of transplanted

organs and tissues. Said use constitutes an additional aspect of the
thqee peeriansientisted Timdsrihestntiget Rsfeitiothe IFNaypréatimutatbedomlist, said
inffdhe.inveation.gre ised a6 ;20 Ameadicament. INAPAtEHARD o

embo n%n]t, medicaments conflalnlng the ﬁgﬁ-y-pre- sﬁrﬁélétegcel%%f

the IMYSHIenaY, hec ROl IRAHANAURASHERNBIRY KNAIBTHFR.PhOktimulated

treating, and thereby alleviating, symptoms of autoimmune or
celilsflamtrrtorenisor dersthsr riraparmisiogic sllyradigianedtdfee aseveiitigditigating or
an@lg?eﬂ% qnga&sf?llgﬁt%gﬁ%g%ﬂ§ %@gcﬁﬁéﬂ%itﬂrh?s&‘d@@qh%ﬁf‘dﬂ%(gmtion of a

any of said disorders o eases. Thus, the IFN-y-pre 25 stimulated cells

subjeehie imveimioyiam e bensficithinpdiogchiy wrtdropted &t@é@nm&maﬁiﬁeases,
infiRRHG RN A/l B NG SRR AN Bl R BRI RS h A T ARUNAO Y HIRAEEEIS Brion of

a subject suffering from any of said disorders or to alleviate symptoms of
trammmogmwaﬁat@a- a@@ag@ iwe_nﬁ@bj@@_tth@rff@ﬁ@rg fﬁo‘ihfsm of the IFN-y-
prélifasaRLarice A AeIMRUAe 91%%91%%0&9%%@ RSO R Bppressing

immunological 30 mediated disease can be treated with the ‘ .
the ErmppPsespAMSatedioeirdy e thaverl aptatianstratines, 9o AN viRaHGE autoimmune
disARARIPSA" e ASRARERARG ) ARISAL BN A R UaRI S Biirtdne discases

those previously listed under heading "Definitions". In a particular
ang ety sdikeansidraradiery drsaiossls meHiomd-idfannerbipiyr embodiment,
disHIREASemSHER AT Ry HRIZ.08 RAcH O ERARREG ARRRIRSS N LBYQNEOD. IBD or
relates to the use of the IFN-7-pre-stimulated cells of the irivention for the
RApreparation of a medicament for preventing, treating or 5 ameliorating
one or more symptoms associated with disorders in which modulation of a
subject's immune system is beneficial, including, but not limited to,
I aut_oimmun diseases, inflammatory dislc:rders, and immunologically
rradiated JEN-y-pre-s gells; g invention and. JENzy-nre
irrddistedNQIR eV EHiggefers to the use of the IFN-y- pre-stimulated
cells of the invention for the preﬁaration of a medicament for s%ig)ressing

10 thEthrnKSrEdrsied; tere!ingd disd tHanupmARaMsSHNSFATEE, Bergpatments

of Headiagoautimn Mg -HisRANESH, Ofrf friyeating, Inflanyaaiosy disogienstion can be
Examples of said autoimmune diseases and inflammatory diseases have

subjeslediesilyienrhiationand st sein s dmimsettsatyayaigsed to IFN-
y-sififlarioatosy dizeasesaUehiRs ¢f ARG dnflam iy diggased ehestiBtd IFN-y-

or
stimulation and subsequently the resulting cells can be subjected to irradiation.

Thus, in an aspect, the cells of the invention can be pre-stimulated with IFN-y and
the resulting cells (IFN-y-pre-stimulated cells of the invention) can be irradiated to render
irradiated cells hereinafter referred to as “irradiated IFN-y-pre-stimulated cells of the
invention”.

In another aspect, the cells of the invention can be irradiated and the resulting cells
(irradiated cells of the invention) can be pre-stimulated with IFN-y to render IFN-y-
prestimulated cells hereinafter referred to as “IFN-y-pre-stimulated irradiated cells of the

invention”.
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RA. 15 Irradiated IFN-y-pre-stimulated cells of the invention and
IFN-y-pre-stimulated irradiated cells (%Althe invention Furthennore, if
desired, the cells of the invention can be subjected to the treatments of
irradiation and IFN-y-stimulation, in any order; i.e., cells of the invention
can be 20 subjected firstly to irradiation and the resulting cells can be
subsegtientyfstippectadhtdakkdd yceﬂth’mailﬁtidiFN or wicervikrsa,weliedf the irradiating
colERORERNDS SUPIRAEC ULy 18 [Ebiar stmuiaton and sybSe e cuiousy
e resulting Ceits Can bastibjected (0Sriadiation, Thus, v an aspect
masised thevavaAntiard ad inethodsstambtatsedwith IFN-y and the resulting
cells (JFN- Rres tlmulat eIIs of the. invention) can.be irradiated,to
renggaqu xllrra ated QoS ’herePna%?eqr re g?r{(]e ogfacsr fr?aadlrg?gqof) ol comprises
subfdﬁtlylg)nbesumlslaiﬁdmceﬂwaﬁuha m\(e)wt‘imadlahman@thb(la)spwlﬂtwce\"sbeFN Ys
the.inyention éllate q and th cells, (irradiate )
B R S R B Rl vy
pr@BﬁSﬁuﬂHﬂMtecbhelIsrheoe|ﬂéﬁ%p&iettmﬂlmeasﬂ‘ﬂamydpr@lﬂ;lm’ﬂhﬂechlls obtainable
irr |at d cells o t 30 lnvePtlo%" 34 Mett&ocfisf Qre- stlm Iatlfate@ ﬁ fth
AU rfﬁ ﬁaés we meé 3rrade atlnga C8if are well“kiiown f6se ' ¢
inwstied indhée- HTNan@mmmﬂﬁthb nirfadiedde enl srevotisly imventiomigdrespectively,
ve. An ofs id me ho can sed Thus, in.another
cof TR AR TR ) e e A SRS G R s tmutated
celteb$ thkthe envientsnwtel (i s rsaididENny- pmds(i'r)lstmdlmimhmﬂwd&mqf the invention
herei tments B ?rﬁl be carried.out in a ord [ |n order to
Calm’a |ag1 ﬂglgyycoﬁlrvees 111V} 38 Ce Sogrn % AR yﬂﬁcri gtimul at%e1 |rrad|ated
cellssmbetheltsldﬂaﬁlﬂ&hlevmmdmgaMaMm ehlecghehavainerss telradisoasn to a
lrr IEN-y-pre-stimulate ceIIs of. th inventign'; or
bl]Iffl\l- ?%gesﬁ%%la?ﬁd% fradiated Cel revfl?he nverr‘uonﬁd rteos lggtd \I/aetfon 6nd IFN-y-
stimohstdufes adddrdoglmaspeetslobehefjpielsént tinvegakions ﬁmdonﬂyhammoned (e.g.,
IFN re t|mulated ells of th invention as we . .
s R R R R PR P e R bl pfgaplfraine or

summngrfunh&igﬂ&nm@@nmwnrbma shijled, pdreeasiprtietani ivoe thelteliatbfIFN-y

beftoﬁf' In(}/ ent{g)t? Po t %es%lgor hera eutl leJ:SaF ?ééﬁtldmmlzgéthoq tO a Su%ebetween
h |nvent|on I‘eVIO ysu jecte O Ifrradiation an

IFN-y-pre- st1mu1ated cell administration and IDO expression in the subJect.

The irradiated IFN-y-pre-stimulated cells of the invention as well as the IFN-y-pre-
stimulated irradiated cells of the invention can be used for preventing, treating or
ameliorating one or more symptoms associated with disorders in which modulation of a
subject's immune system is beneficial, including, but not limited to, autoimmune diseases,
inflammatory disorders, and immunologically mediated diseases including rejection of
transplanted organs and tissues. Said use constitutes an additional aspect of the present

invention.

Thus, in another aspect, the irradiated IFN-y-pre-stimulated cells of the invention as
well as the IFN-y-pre-stimulated irradiated cells of the invention are used as a medicament.
In a particular embodiment, medicaments containing the irradiated IFN-y-pre-stimulated
cells of the invention or the IFN-y-pre-stimulated irradiated cells of the invention may be
used for inducing transplantation tolerance, or for treating, and thereby alleviating,

symptoms of autoimmune or inflammatory disorders, or immunologically mediated
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15 stimulation, in any order, may result beneficial for the reasons

previously mentioned (e.g., subjecting3§ells to an irradiation treatment to

make the cells incapable of proliferating or surviving for long time periods

in the subject, whereas pre-stimulation of cells with IFN-y before

administration to the subject may involve a reduction in the time period
dideetescienludiheyrgeetstinod tadptaik et onjaistraid tisnes) O esxprestsiofiénng from

the subject. 2Q The irradiated IEN-y-pre-stimulated.cells of the inventi
an] S R S S B P B R R R T o e
inveseidifars prellenstithg, irNatipgeestimmededr atindj aver wilmnaol ¢hsyimystatios can be used

associated with disorders in whi odulatio bjgect's immu ¢ £
o o IR RO (I Y Shato By A, mproms o
aufoftemmeorindisordeisyahsbidersuncl sglyaily sufidiae tadiseased sasludiegders or

rejecti t lan n tj sy:Sal ?&HQ&“@E ine fi
o o B £ AL S8 B from
saitrdidéasesl IFN-y-pre-stimulated cells of the invention as well as the

IFN-y-pre-stimulated irradiated cells of the invention are used as a '

medfsastieptly 1A paHdTIEamshHireniniaaen i Coheninhgieunological
mé&ﬁ@g@tﬁgéﬂy'Xéﬂr%étm%@(ﬁe@ﬁﬂ ?ﬁélsit%&me@ww[bgmﬁulated cells of the

IFN-y-pre-stimulated irradiated cells of the invention may be used for

inviefiingf theitls ghan o rorestintdated foradiien gelp @ tHbreby amématitystrative,
noﬁbimﬁff?@%%%yf%mq%&fa ofi Rl matonysJraerderBial BMYRolRAeaNre those

mediated 35 diseases including rejection of transplanted organs and .
prejéeedy, istedumjedsrsutrading froRelEmasssaididigoraridcstagisembediment, said

inflHRa{0E HTadiaied ENoyRiaRimHaed £6iR Ofthe IveplioRESVEN as

the IFN-y-pre-stimulated irradiated cells of the invention can be used to

therapguicalbp Q%) ashicalyirRat _nfiner ey ALeHaHE & SRS TIN-y-pre-

of 5 autoimmune or inflammatory disorders in a subject suffering from an

. nflamn : . y
stigplated hsbsdefsthe i wminatesy RIS oPiRsHIR KR distkagsds of the

inRIREASES ihé& epiest St iedng R sridisearesinG! Aitally Rneliorating one
autoimmune disease, inflammatory disorder or immunological mediated

Or HIQEXSUHATE reatieditHihdinerdnrrda NCh-predulationatd  cuipdest rgmune
syst@dnvensiemenvithdbeilfsN P s imuaied, iadaiedeellgiafiRe, inflammatory

invention. lllustrative, non-limiting examples of said diseases and

disgrderyeradyimr eaplesicaby aediateth shgcasrsvisaRIJngdaiesting REagagplanted

orgdn SR A8 ed MARAHEU A RIRPRIMRI LS RN BIQHe HERRSRASEN-y-pre-
_chronic inflammatory disease, such as, e.g., IBD or RA.

stimulated cells of the invention or the IFN-y-pre-stimulated irradiated cells of the

invention for the preparation of a medicament for suppressing the immune response, or for

inducing transplantation tolerance, or for treating autoimmune diseases, or for treating

inflammatory disorders. Examples of said autoimmune diseases and inflammatory diseases

have been previously mentioned. In a particular embodiment, disease is an inflammatory

disease, such as a chronic inflammatory disease, e.g., IBD or RA.

Pharmaceutical compositions

The present invention provides pharmaceutical compositions for the treatment,
prophylaxis, and amelioration of one or more symptoms associated with a disorder in

which modulation of a subject's immune system is beneficial such as autoimmune diseases,
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In other aspect, the present invention relates to the use of the irradiated

IFN-y-pre- 15 stimulated cells of the ir%ention or the IFN-y-pre-stimulated

irradiated cells of the invention for the preparation of a medicament for

preventing, treating or ameliorating one or more symptoms associated

with disorders in which modulation of a subject's immune system is
infhemeficial, ishrdeng), but nominnisdoktcslutnirdimtadeddissrseiscluding rejection of
infl m{’gg\%or% disoi{qleg?Jl and immunologically mediated diseases including

tratipt . . ;
Hrefection of S%SB anted 20 organs and tissues. Thus, the invention further

refersosing ‘é%%ltgélxthfs Jradigted |ENHGR fa Al HRe deehB Oi&1 composition,

invention or the y-pre-stimulated irradiated cells of the invention for™
herpiagfteptaisned &f anibediphamaactotienl prvapsiitgom e irinunecréisiopeaBIsing a

celOb¢ AAYRINGHANIRIARGUON QIS FARCE AR L S AU AHIQIRIMUN f the invention,

diseases, or for treating inflammatory disorders. Examples of said
or antHiNmmne disedaied aelll shfbeimesiprdiceases Rbatul/ B Dewmre-stimulated cell

of P[E%Viﬂl%hﬁ%}ﬁnéixo%ﬁd Iﬂﬁ%@)@éﬂ&wfﬁﬂﬁ@w(ﬁ‘?%@% diSBaSE i vention, and an

inflammatory " disease, such as a chronic inflammatory disease, e.g., IBD
acesipRpleharmesatisely comisbsHionBImiwpT@Sdioipyentisropreiddese of cells are

ind@u@é&”@&ﬁfﬂﬂ%@%ﬁé’%ﬁ%é Ha%@&%@?@&mﬁgs%ﬁ%ma”@y the instant

~ amelioration of one or more symptoms associated with a disorder in
InvgRfsimodulation of a subject's immune system is beneficial such as
autoimmune diseases, 36 inflammatory disorders, and immunologically

medidte PrAEBASBY IR GerRRCRificEtioh BE {RYSBERINRINOFTSAS diadRdisally or
theldpeatith AP UBEAIPSALURE dPVRILIGN KRIAISR PR IRRR BRGRM SR agents (i.c.,

composition, hereinafter referred to as the pharmaceutical coms)osmon of
I

celirpf iheantinionmpadingace eiiths iRt rhoiadiied eall off figeinvention,
or HVENONpRL SRR ¢8RS theciMrNiRRnOHaR A -FRIS-plTiHaigdted cell

cell of the invention, or an irradiated IFN-y-pre-stimulated cell of the

of j e iy RPN A= Ny -Brd-grpserste intedii ared et or the vErtionveipn, or a
coBiRsRARiake HhamasauHaalieRETIS s LoppRAtIPAS O Qe &¥odiment,

said type of cells are included within the scope of the pharmaceutical
thectinpogmaraasrytierly KirtRRRiTarnerDsifPRRIGT Phe grariigutgacy of the

Fe&QAIPQ5ION0kENS IURIHEN COMPHERS hPHARNYaLtiqMbRRcopeia, or European
therapeutically effective amount of one or more prophylactic or therapeutic

Phapgeasepaia. orcether gragribhiraesaizadrohagneaapeithémyenianpats, and more
particgiated:celhafatRe Twentien. ehdRAFiapressinuiaied aajuobibeexcipient, or
veﬂ?g{g r\lzstfll(’:c)}? %i&ntggiﬂggggdglc\l %—eelt[ei-ssgc%lrﬁg?ge%?ufhe composition, if desired, can
also contain minor amounts of pH buffering agents. Examples of suitable pharmaceutical
carriers are described in “Remington's Pharmaceutical Sciences” by E.W. Martin. Such
compositions will contain a prophylactically or therapeutically effective amount of a
prophylactic or therapeutic agent preferably in purified form, together with a suitable
amount of carrier so as to provide the form for proper administration to the subject. The
formulation should suit the mode of administration. In a preferred embodiment, the
pharmaceutical compositions are sterile and in suitable form for administration to a
subject, preferably an animal subject, more preferably a mammalian subject, and most
preferably a human subject.

The pharmaceutical composition of the invention may be in a variety of forms.

These include, for example, solid, semi-solid, and liquid dosage forms, such as lyophilized
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15 of the invention, or an IFN-y-pre-stimulated irradiated cell of the
invention, or a combination thereof), apd a pharmaceutically acceptable
carrier. In a specific embodiment, the term "pharmaceutically acceptable”
means approved by a regulatory agency of the Federal or a state
government or listed in the U.S. Pharmacopeia, or European

préphsrivasobeiad vsdtitiens enetsipersioogninEdtiphlarand dofsib foselstions, etc. The

imals, and more 20 particularly insh T "carrier” refers.to .
il O R S L
appldeniinistered. The composition, if desired, can also contain minor
' itabl ical -
ooyl IS FET ARS8 HERUATRSAY o
Comﬁmpsmmmmm Willtb@rﬂabﬁﬁatpiropwrhqucmgf oran be_ carried out by
cofEARBERTIERIK CHP G AMAN B 8b 8 e Ry SRR 5 SIRBIRAURGAYRRL to the

preferably in purified form, together with a suitable” amount of carrier so
subjectolyrevidisitné fdrinhionybise rtraiimiineatisnadlthts shbjdesirehdissue, either in

vidgrRyatgn, snond syitthe mode. ab AdmIistEation, 1 ,RSIE" 8 %he animal tissue

~em odiment, the “pharmaceutical composi lons are sterile and in suitable
dirgsthy fdhacielisiseation tosieublete, efasitig dasanitmalesnbjppromore method,

whﬁ’éﬁf%@%%%l?ynwm%wna%&jgﬁ}g at%d_ﬁg)s&ss'ﬁ% Hrﬁjgrafmy Ay A cells can be

subject. Thé pharmaceutical composition of the ihvention may be in a
traggfaegd ¢¢ ieRidy Patdeg ﬁhﬁ@@ﬁfﬁ?@@ﬁﬂﬁm ,ité_miiﬂh @Hﬁrgmiqdigndqmming the
ceﬂ@%ﬁ&ﬁg{%yﬁl@ Ay RN ized 3 e P ERR RHONRSIFHI LG SAUHHRRSRL tissue to

suspensions, injectable and infusible solutions, etc. The preferred form
esteldppbind sponulatidnteoldel eap dee o aivisimpstristi Gitesniod therapeimgc devices such as

caRRICAA:T D AUMInistrALeR AL e, S5l RaRultien ldhginveption, or

the pharmaceutical 5 composition comprising same, to the subject in ‘
need iietdbst ehrihiseleesmidenotamye dondeicid haloreadsinstaionidal e subject.

Thﬁrﬂgm%a%pc%ﬁg H%Hg%tl'@ ?oiﬁx%@i%ﬂit%tgfes%mw%lswgqm¥ Beriods in the

method which involves transferring the cells to the desired tissue, either in
subjfeb ldvep, msppejitasnlon srreodiprin: dionhoraesdfaayconasiiian ¢b trrinvention
coripiBR! iSRG 4Ly fiRe fellsiogn e transferred to the desired tissue

by any appropriate method, 10 which generally will vary according to the
tissyes9pdhEaielsapiplbe cilecatiftbsat abeforretiitowrtdd by athiig theprior to

adBHAGHRERTESIRG .4.90%@&%%5‘? pediver ﬁ?é‘%ﬁﬁ%' 'Egr{gg b%%ée%[%&%ﬁbﬁraﬁon

the cells can be seeded onto the desired site within the tissue to establis

andpIRharatieisi @ells tharr e epanEhec t Ritssuly kBhedigeab e shaigrceutical

confifosition of the invention comprises IFN-y-pre-stimulated cells of the invention.

Further, the cells of the invention can be both irradiated and pre-stimulated with
IFN-y, in any order, prior to administration to the subject. Thus, in a particular
embodiment, the pharmaceutical composition of the invention comprises irradiated IFN-y-
pre-stimulated cells of the invention or IFN-y-pre-stimulated irradiated cells of the
invention.

The cell populations and pharmaceutical compositions of the invention can be used
in a combination therapy. In a specific embodiment, the combination therapy is
administered to a subject with an inflammatory disorder that is'refractory to one or more
anti-inflammatory agents. In another embodiment, the combination therapy is used in
conjunction with other types of anti-inflammatory agents including, but not limited to, non-

steroidal anti-inflammatory drugs (NSAIDs), steroidal anti-inflammatory drugs, beta-
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catheters, trocars, cannulae, stents (which can be seeded with the cells),

etc. 15 The cells of the invention can Iﬁ@ irradiated before administration to

the subject. This treatment makes cells incapable to proliferate or survive

for long time periods in the subject. Thus, in a particular embodiment, the

pharmaceutical composition of the invention comprises irradiated cells of
agdméststvattt'rmmlmmi,cthgenel |sind tineth evatitin rean Deprdestivh INateDwithclude, but

IFN-y rt |n|str tion th ectl redu ethe
e é‘ﬂ%r 1%etwe%h c:eﬁmde 1n|sTra<tloIr€ an (]% Exy 9r(')egggloh N the sur[l)’ Egomethacm
kefbhmlap,l maapanmu leabamboimesi]itia g hahmatteutro&tcmrb;pwtmmf kiawprofen,

S re-stimulat the lny ntion. F rth

Btltlén geﬁ ote tﬁe mvenlﬁgé%:ba% 3 {n 6blyac]in atlgof sﬁtlm fnas with e (cg.

CORNLanidY ary@Xday, Exmnpdﬁadﬁﬁmstr@tlcamttemtﬁlemutaj@cy drbgsjnnlade, but are not

- link) %’(ﬁlc%ar d% c%%*%%’%“a?”t’ Qé?lﬁ?@y onceeu%%?tl sonrgpq}s#g%{flzc?] Hz)%e redmsone

inventioh mprises irradtliat pre-stimulat e invéntio
preﬂntmeyqormmmmmrmﬁtémeaehgd)fetmsmvemlcnch'm c@ltomboxanes, and
e RORYIALONa AN BhamABECal eamRasiiions & s Inveptian.gan be

used In a combination therapy. In"a specific embodiment, the combination

therdpyaecc@@ancenimidtethel Kbavsub}ebodmh:lan thilapombioaiadistrerapiemtof the

r e at

e R M S Htaton of such

mypébmimtm@mtmétw@qgsmh amdudﬂﬁgnmatqmtagnmedqmlon@ncompass agents

f I ﬂ@t;
rugsl—g%g?y:?%%agom S, Z%{r%{l olét%éﬁ%:ga%le(ﬁ%z ?altllglg‘!lmet !?amﬁ{;g%es% >

Examples of NSAIDs include, but are not I|m|ted to, |buprofen ceIeCOX|b

nablIﬂmemeeset@n Sﬁéﬁ@tSmmstfmu&ntmnbylthHFBﬂfm@@égpct@e&éehéeémgmshmg
celHIE sésg%égﬁéd(r%én é@ﬂ%%ﬂéﬁ%@ﬁt%ﬁﬁé&@
INC e

antll atory dru but are not limited'to, glu cocort|c0|ds
dexirh@fthas@mtheomsecte th@/dmc@tmsowéatperéd rigoetbodfed disbfgéshing adult

mutl't gm&!{t‘%&”? M ﬁ?ffé?ﬁ:rﬁ&q%ﬂ' ﬂ@né’d Efﬁeﬂl't%gngp )%H?gi %n\q'hether the
kotrienes. Monoc anti es suc Inflixim can also be used
mulmaucmdaﬂcecm@hsﬁselaﬁbup@mmmiaem mdlcﬂtﬂbynatimﬁmmpnes@f of IDO

the 10| ventlongxgﬁe used prior to, canet rrently or su %rlqetnt > in a
uPOl SR Sh 8 QLR aht TP Rn TGS abbntlY FEMRERISTE, tee ok .

emBodmdlammRaderagemsIerMiengo N passiagentwith IFN-y can be carried out as
disclosed in Example 2.

As previously mentioned, the cells of the cell population of the invention are
characterized in that they do not express IDO constitutively, but only upon stimulation
with IFN-y. Moreover, aside from IFN-y no other pro-inflammatory molecule such us IL-1,
TNF-o, or endotoxin is able to induce by itself the expression of IDO in the cells of the
cell population of the invention. This feature can be used for distinguishing the cells of the

cell population of the invention from other cells.

Kits
In another aspect, the invention refers to a kit comprising a cell population
containing (i) cells of the invention and/or (ii) T-reg cells of the invention and/or (iii)

irradiated cells of the invention and/or (iv) IFN-y-pre-stimulated cells of the invention,
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characterized herein as lymphoid tissue inducers and/or

immunomodulatory agents. Method fogglistinguishing adult multipotent

cells from differentiated cells 15 The expression of IDO upon stimulation

with IFN-y can be used for distinguishing cells which express said

enzyme from cells which do not express IDO. Thus, in another aspect, the
anive ftipmrralates tHN-methotiforl distingliisbih thedoltermodt potéior d@ils IFN-y-pre-

from. differenti d Ils, |5| te er he
s S SRR S SR TR Dy o tifice one, oo
thrdetérorirfatioor ofl IIGURD eghotyrstimulation with IFN-y can be carried by any

conventional technique; in an embodiment, the determination of IDO

upon stimulation with IFN-y can be carried out as disclosed in Example 2.

_ﬂbgmmmmtioned the cells of the cell population of the invention
are ﬁp%rt%%#e“ Wlthptl% r;?onﬁp tn?)éﬁreﬂsfe%) %C%Smg%qua bééﬁlolﬂlypulatwn

upon stimu atl Moreover, asi om IFN-y no other

mmnmgardﬂﬁ@tﬁﬂyemmgam,étmtgwlm s-popuiaticn of thadoveriipis atidiated cells of

i e | f.
oIEEBBS g paaen 00 RS Rl R A
celelofoibelatiyantiothe dnviiiiorpfrostivthetede isadiotedtscthlarditbe aispyestion for

pretb‘f&h{h"%er%%%g deﬁ%% §%ﬁﬁ Bﬁ'é'&g (f‘é'kﬁﬁgwﬁﬁo&sfiﬁg@éf‘lﬂﬁh('éﬁll‘ﬁmune

nventio cellso ntion and/or (iii) irradiated
diseesks.of itttamweataion éJﬁdVdﬂ:rél,v) IFNppracdtgiedieomastisted thlisiasentitigluding
rej %é% Angp rtﬂé()léﬂﬁl‘?t'@lfegrgﬁws ﬁ)({ef%té latad ge %@é&ﬁ? 'Ql‘ﬁ%%%ﬂeﬁpdégfd cell

IFN-y-Pre-"stimulated irradi atedc sof the invention. Kits of the
popatitiormmnpcosaddeeiotiecing drankpéantison fleraicalloffsnsisatsiztppdghereby

s AEAOds O EALIe L BB 2P Ch I RSN U RIHON TR iBgically
use of a cell population containing cells of the invention, T-reg cells
meginpedadioenssstie amabmmrsuffmatﬁrdmeqasdoqhmdemmmmses Examples of said
aud SRR AUBUR L RlIR ARV RIS aClatRE FN IS SHRHIBRE. 1n o
cells of the invention, or IFN-y-pre-stimulated irradiated cells of'the
paﬁwdnnemlﬁ@dlmemedﬁemmgs weanigmoratene ineasagseeleasarpbrenic inflammatory
dlsggggpé%mw%g%ed with autoimmune diseases, inflammatory disorders,
or immunologically mediated diseases including rejection of transplanted
orgdnsodia tspeststhe presenidolandntbotiides Bellepdelpf preventing, treating, or

ameliorating one or more symptoms associated with autoimmune diseases, inflammatory

disorders, or immunologically mediated diseases, in a subject suffering from said disorders
or diseases, which comprises administering to said subject in need of such treatment of a
prophylactically or therapeutically effective amount of a cell population containing cells of
the invention, T-reg cells of the invention, irradiated cells of the invention, IFN-y-pre-
stimulated cells of the invention, irradiated IFN-y-pre-stimulated cells of the invention, or
IFN-y-pre-stimulated irradiated cells of the invention. In a particular embodiment, said cell
populations may be used for inducing transplantation tolerance, or for treating, and thereby
alleviating, symptoms of autoimmune or inflammatory disorders, or immunologically
mediated diseases in a subject suffering from said disorders or diseases. Examples of said
autoimmune diseases and inflammatory diseases have been previously mentioned. In a
particular embodiment, disease is an inflammatory disease, such as a chronic inflammatory

disease, e.g., IBD or RA.
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populations may be used for inducing transplantation tolerance, or for
treating, and thereby alleviating, symptpms of autoimmune or
inflammatory disorders, or immunologically 15 mediated diseases in a
subject suffering from said disorders or diseases. Examples of said
autoimmune diseases and inflammatory diseases have been previously
EXvevitRiiesl. In a particular embodiment, disease is an inflammatory
diseqye syehas danonicdoianmalen: diseang, ¢ 8y PR 8f BAnlfles which in
other aspect, the present invention provides met thods gf preventing,
notreatiag, mpazotaﬂnmitoﬂatlmmefohmw@rgwnpb@msamaha‘tedxmmles will serve
| es, mnf 0 ' ogicall
o e R o clscases,
which comprises administering to said subject in need of such treatment
of a prophylactically or therapeuﬁ quti've amount of a cell
population contalnlng ceIIs of the |nvent|on T reg ceIIs of the invention,
irradiated cells disthe aniber b B inierxt
invention, irradiated IFN -y-pre- stlmulated cells of the |nvent|on or
IFN-y-pre-stimulated irradiated cells of the invention. In a particular
embodiment, said cell populbtiaterial/ane Methégsinducing
transplantation tolerance, or for treating, and thereby alleviating,
symptoms of aut0|mmune or mflammatory disorders, or immunologically
G pasytiseuy said disorders or diseases.

EX&'HBBE e%&éql%@'m%?aﬂl%&ﬁ?ﬁ@%&%ﬁmﬁ%&?rYoQé?eﬂﬁ%ﬁhema and

have been previously mentioned. In a particular embodiment, disease is
gezmahfiedatiemon) dielase bbudtiaged charowile infaniatised isimdee Supcutaneous

S elgeDttﬁro%h #5ali %Qm'?%fél’épﬁlﬁo@%ﬁﬁ“{ﬁ’HlQHx&’éU)”OWI*ﬂ‘? fé”g?(glon the

In more detail, by way of examples which in no way are meantto limit the
cargudpe whshenpnashtibrows, theneadipasse GMpPéEivmus?érWéﬂtoCm@@ateem for

me@ﬁiﬁ%’zﬁnﬁgpu %}JeJ?fﬁ{%C? tﬁ%&&compﬁmg%gﬂi&&? éx@%ﬁé\/‘%sgc&nsmctor

Isolation and expanS|on of cells of the invention 1. Material and Methods
epinephrine were injected into the adipose tissue compartment to minimize blood loss. In

this way, 80 to 100 ml of raw lipoaspirate were obtained from each patient to be treated.
The raw lipoaspirate was washed extensively with sterile phosphate-buffered saline
(PBS; Gibco BRL, Paisley, Scotland, UK) to remove blood cells, saline and local
anaesthetic. The extracellular matrix was digested with a solution of type II collagenase
(0.075%; Gibco BRL) in balanced salt solution (5 mg/ml; Sigma, St. Louis, USA) for 30
minutes at 37°C to release the cellular fraction. Then the collagenase was inactivated by
addition of an equal volume of cell culture medium (Dulbecco’s modified Eagle’s medium
(DMEM; Gibco BRL) that contained 10% fetal bovine serum (FBS; Gibco BRL). The
suspension of cells was centrifuged at 250 x g for 10 minutes. Cells were resuspended in
0.16 M NH,CI and allowed to stand for 5 minutes at room temperature (RT) for lysis of
erythrocytes. The mixture was centrifuged at 250 x g, and cells were resuspended in
DMEM plus 10% FBS and 1% ampicillin/streptomycin mixture (Gibco BRL) and then
they were filtered through a 40 pm mesh and were plated in tissue culture flasks at a

concentration of 10-30 x 10° cells/cm?.

Isolation of cells of the invention from articular cartilage
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10 Isolation of cells of the invention from adipose tissue Human adipose

tissue was obtained by liposuction, ungler local anaesthesia and general

sedation. A hollow blunt-tipped cannula was introduced into the

subcutaneous space through a small incision (less than 0.5 cm in

diameter). With gentle suction, the 15 cannula was moved through the

adipdbertissbpatibd anindaitdege pastudidifed inechdieitakdigmmptidm afonor by

the fatty tissue. A saline. solutign and, the vasocanstrictor._epinephrine
g T A R SRR I S A R T e external
mdrgithisf Wizey pBenoraDOandidd, rawt lihe aspiratethwebeopkyaimsd aomdepeiding on the

ient to he tr . Theraw i irat washed_extensively wi .
A o o A SO R A TRy g biowsy
wag iKsperaietb e Hiverd cellins alihdiamdidcsibrad ae SHiéticuth etexsacklidaartilage
' ' ed wi [ | collagenase (0.075%; Gibco

Sa‘g@g{%ﬁ;@gﬁ Saci\fégﬁ‘gﬁ%%w %"f‘ﬁi@éﬁm, St. Louis, USA) for 30

minukbs angiiagto bedpasenthe tefisfarddhdtion. Theoftistetdlagtnasbusagnedium

jRactiyate, Bypadd ualyplume o gell culture. med: ble. Th
e o TR R e STy possible The
respdimngivediibgooifegaidnsyinerseunpe(EBBIGItmBR D edihm sofpansipd. bio (w/v)
coﬁ%é%é%? %ﬁ&”fﬁ‘é%?tﬁf 2007 f%ijho DURIES L SR WRIRILCSURREOCA ey the

0.I6 M NH4C1 and allowed to stand for 5 minutes at room temperature
digruyrothysislbuspeiinionyobtiiide waikilierah theewghfagiédan 28esk gnéutise cells

GRS IEHSREUGRA LB MBS ANAERS AN4GR00 cellrem?
Weankgp%glﬂrﬁ;treptomycm mixture Glélﬂbco BRL arrlld then 30 they(/:?/vgr%m

filtered through a 40 m mesh and were plated in tissue culture flasks at a

Exq}?‘pocg%%g%gfflgﬂgo x 103 cells/cm2. Isolation of cells of the invention
from articular cartilage 41 Human hyaline articular cartilage was obtained

fromCipkés s fomme ofiipesntisshy Avdaartioflarthrgdespie wrhemeuedyAbured for
24 ﬁ&%a?%?agllﬂ%% WRiSs EQJF@% t@@ze ﬁ%ﬁpai’h@{irt%@c%ﬁﬁé}% HQ&EW@& washed

condile, but the size of the biopsy may vary depending on the donor's
witij_g%Bﬂw@s@mmeﬂoﬂm&lmtl@_mquedhérs@ngém@ kokeliergiomarpiained in
culRiPPSH O WS SHRPERAEHD %&&erﬁﬁd%ﬁ“'El‘?es%fﬂgnc%ﬂﬂiﬁ&rse%ﬁﬁ?'ﬁ%g reached
until its use. Live cartilage samples should not be stored for more than 48

apmgmigam Miw@m%mgqmmhe rfm@frgtm%tuelle@amieto 4 days.
CelREQiYD tﬁ&?@é@é@%ﬁg@ﬁﬁf Sy A0 EERA 9 RIAHRISSHE TAIMBADAS 3 which

small as possible. )
corresponds to a cell density of approximately about 5-6 x 10° cells/cm®. The cellular

growth kinetics of the cells isolated from human adipose tissue and cultured ex vivo for

more than 25 cell population doublings is shown in Figure 1.

Cell characterization

Cell characterization was performed using cells at culture passages 1 to 25. Cells
both from adipose tissue and articular cartilage were analyzed by means of flow cytometry
by using antibodies labeled with a fluorescent marker (i.e., by fluorescence
immunocytometry) for the presence/absence of a series of surface markers, which
included:

- Markers of antigen presenting cells (APCs): CD11b, CD11c, CD14, CD45, and

HLAIL
- Markers of endothelial cells: CD31.




resulting cartilage fragments were suspended in a similar medium
containing 0.1% (w/v) 10 collagenase3nd incubated at 37C with
continuous and gentle agitation. After the digestion, the cell suspension
obtained was filtered through a 40 m mesh and the cells were plated onto
tissue culture flasks at a concentration of 10-30 x 103 cells/cmz. Ex vivo
expansitihef celtka’s: CEIfs 6OB{romoflipbdd, tisbad, £iTdlattiendarRastiage
were sepatately cultured for 24 hours at 37C in an atmosphere of 5%
Coz ARSI e i MR eell PR RS ove
non-adhehfgatetis MMd2ET Magmdp(s trhEITEl hidse abbudyr(Sdririec);
culture i 2 ' nder th conditions unti )
reached D o R R RS e
medium@vety: 3tend BENS. M0 GelgGerElHe hapaksdaapsidbadiyt{ Serotec);

t in- ' iUt f L.3-whi ell
dencity A OV ERM FA RS T s S aRRa s e
kinetics GPfhe clfe RGVATE dMross FeflanFabiip bbelid sutilaodly Chttoted)ex

Vo f I - fihoe g |
el oo O e A ot
culture $d3$hgdsnt ol 93147 Moberigtoin -aldipoSetided antibd drtideretiec);

cartilage-pgee gggvgﬁ&@%%;?ﬁég%xyv YRR DG, ARURRELS

labeled witha fluorescent m uorescence

immundcitdfnetopiefdd il puestgicabSenirboled sriildpl Sendtase;
marlgersdy%gclglo%% ir3uged MM@Q?%@I%I%@%&I@H%EMH&% eells S;;)CS):

CD1lb, CD1le, CD14, CD45, and HEAIL. - Markers of endothelial cells:

CD31. 31 0tkbmmENe Motk e CD3ATCHgE epatibahyideone8nshd
CD133. fhe ﬁﬂHPa%dﬁE&S&%&”Ifhﬁﬁ[%cg,yﬁﬁ!eé%&swf’&eﬁoﬁh_% IgG2a - FITC
following: - CD9: clone MM2/57 Mouse IgG2b - FITC labeled antibody
(Serote&gbeled Phithosip A¥erGRHA4 Mouse IgGl - FITC labeled antibody
(Serotegy, by G | Goalenq A5 Masisep Ghe kT G RpRledARIRA M iotec).
(Serotec); - CD14: glone UCHM1 I{I%(k?use IgGZae-eFITC Iabggaﬁa%%od? ec)
(Serotec); - CD3 1: clone WM59 Mouse IgGlI - FITC labeled antibody
(Serotec); - CD34: clone QBEND {0 Maygg 19G! - FITC labeled antibody

(Serotec);
The results are collected in Figure 2 which shows that the cells analyzed were

positive for CD9, CD44, CD54, CD90 and CD105, and negative for CD11b, CDllc,
CD14, CD31, CD34, CD45, CD133 and HLAIIL The cells were negative for all of the
tested markers which are specific for the endothelial or APC lineages (CD11b, CDllc,
CD14, CDA45, and HLAII).

EXAMPLE 2

Induction of indolamine 2.3-dioxygenase (IDO) by interferon-gamma (IFN-y)

I. Material and Methods

The cells of the invention isolated from human adipose tissue (Example 1), were
seeded onto tissue culture plates at a density of 10,000 cells/cm’, and incubated for 48
hours in the conditions previously described for cell expansion. Then, different pro-

inflammatory stimuli were added to the culture medium, including:
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- CD44: clone F10-44-2 Mouse IgG2a - FITC labeled antibody (Serotec);
10 - CD45: clone F 10-89-4 Mouse Igg2a- FITC labeled antibody
(Serotec); - CD54: clone 15.2 Mouse IgGl - FITC labeled antibody
(Serotec); - CD90: clone F 15-42-1 Mouse IgGI-FITC labeled antibody
(Serotec); - CD 105: clone SN6 Mouse IgGl - FITC labeled antibody
(Seretéaerbndin AL rRangAhlA class I| DP, DQ, DR: clone WRI8 Mouse
IgG2a - FITC 15 Iabele@é ti .%d Serotec); - CD133: clone 293C3
Mouéeh? BB %gﬁ géﬁ&iltenyi Biotec). Il. Results The

resukstargdialieeta iRdtigulphd Whithehews/that the cells analyzed were
20 positive for CD9, CD44, CD54, CD90 and CD105, and negative for

cD11d:epesacelsiide €5 K83 ®iD4s5, cD133 and HLAIL. The cells

werernegaliveige allabiiagl 1R ragskes o MRICBorrespPRUHMIE familles for periods
endothelial or APC Iineages (CDI Ib, CDI le, CD 14, CD45, and HLAII). 25

raIZRRNPTES IFHRRIGOCof bk ShIBRY gurEstoEsesy y trypsin digestion,

andtpIéarRNRARR M0/ il Maierial pAd/MelsodaMONEaE, delVOPVISF (phenyl-
invention isalated from human adigose tissue (Example 1), were se

S ) de
e SR HOTS ratde BN Ry S TB OO BBtk hem!
ApRitiheh, s theupepditions arevguslyodesermshfomcadoaypasiaieno.1% SDS)

Then, different pro-.inflammatory stimuli were addeg to the cultureﬁ]\ )
CORt AR BANPIASRRA B RO S AL IVHIES IV €4S BSRgHIAd | e SR IRh £ pernment
usit g Nry 300G 8 fTE UMSHORRGIAIS n fbeley - el a d Thmédicpd1gigd, clone 10.1, from

Lipopolysaccharide (LPS): 100 ng/ml 5 The cells ywere incubated, in the
Upﬁf@@eq%efeﬁ*ﬂ{%o* ki gﬁﬁ%é@&lﬁﬁﬁkﬁﬁ?&h ﬁ&?&ﬁ%% s, and tested
by FiPHRS N 4GipasES poT/Hheasthepainata alle aed yRNypsioriigastiosing primers

and lysed in RIPA buffer (50 mM Tris-HClpH 7.4, 1 ‘ 1 mMm
Spf'ﬂﬁ#@(ﬁh%@@ ﬁ%%léﬁ@%ﬁ%fﬂﬁ?ﬁ%%??ﬁ&@ﬂéﬁ?g G

(ethylghediesNrEETTaaTaOCERED TE POTICAADIGES, B;9/ml Leupeptin, 1%

Triton x-100, 1% Sodium deoxycholate, 0,1% SDS Qntaining

oro R A O O AL WA L oH S A b ser bl

experiment

I1. Results
The results of this experiment [Figure 3A (RT-PCR) and 3B (western blotting)]

show that the cells provided by the instant invention do not express IDO constitutively.
The IDO mRNA is induced after 2 hours of IFN-y stimulation, but the expression of the
protein can only be detected between 8-24 hours of induction.

Similar results were obtained when the cells of the invention were isolated from

other human tissues, including: bone marrow, articular cartilage, and skin (Figure 4).

EXAMPLE 3

Tumeorigenic behaviour

1. Material and Methods

This experiment was performed with cells of the invention isolated from human
adipose tissue as described in Example 1. The cell samples were cultivated for 2-7 weeks

prior to the subcutaneous implantation in immunodeficient mice (5 x 108 cells/mouse). The
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using an IDO-specific monoclonal antibody (mouse monoclonal IgG, clone
10.1, from Upstate cell signaling soluggns). Also, RNA was isolated from
the treated cells, and tested by reverse transcription - polymerase chain
reaction (RT-PCR) experiments using primers specific for the IDO cDNA
(GenBank Accession No. M34455 (G1:185790)) 15 forward 5'
miGGATT BITCET6 GCata R TRPATIEIEs Rivoatkbhardoies. Mice lacked thymus and
CGGACTGAG TTTGACTCTAATG 3)..1l. Results The results of thi .
e AT el B0 G L SR S R Wi
antheattellsgaral\itely by the instant invention do not express IDO
consgitytively. The IDO,mRNA.is induced-after 2 houks _of |[F Yr .
: : . 1
comutR B FRdR S B PR e M A g animals were
exiveinekei®- 2dseuabroimalitotionn Simildrares ults gserbeabtaimest,wkidneyse spleen,
ells of the invention were isol lglfrxg . hwg N {i ?d"?&luéji'ﬂgsﬂ cal
o] N S R R TRE oaeks O R s Mtologica
exAninaiige (perbBhaaciom ok dwmatbaith Metinotd&3) Thisioghermledingagjection
.tgeirf | rk Ils f'the invention isolated from human adipose tissue
. aislg%g;a(r%l%e%ﬁ? %%(é?f%)le 1. The cell samples were cultivated for 2-7
weelbeprmtomthectubuutianee@id ERAAasiondd amrmupesdefciamtioliceviifch was
il gdcgﬂgémgg ?galT e 44 m[ce were nu/nu strain obtained from Charles
lmé%i/%r La oratorr%s. Mglzée#algked thymus and were T-cell deficient. The
implanted mice were followed-up for 4 months prior to sacrifice and
pathological study. Pathological srﬁdﬁeA'?ﬂgcropsy was performed on all
animals. The animals were 5 examined for gross abnormalities in the
brai heimessitseshopivbat, kidhreges splosine mhplontédaninshatwdesdisddeveloped
tudgyﬁ‘x%t'f&’i]é '£efe1§J%Eﬁﬁdﬁe‘:&ﬁ'&%t%ﬂﬁffé@ Rg!f %tﬁ%ﬁ@‘&%ﬂg%@ the invention
parafin section and hematoxilin-eosin (H&E) staining), including injection
dewitepedrigmennd yithoh thediast 4 hrondrafohvevoed iteplinaiRn TR alvskpwn)].
used as a positive control, which was 10 implanted under identical
conditions.

EXAMPLE 4

Treatment of experimentally-induced IBD in mice

I. Materials and Methods

Colitis was induced in Balb/c mice (6-8 weeks old, Jackson Laboratories, Bar
Harbor, ME) as previously described (Neurath, M.F., ef al. 1995. Antibodies to IL-12
abrogate established experimental colitis in mice. J. Exp. Med. 182, 1281-1290). In brief,
mice were lightly anesthetized with halothane, and a 3.5 F catheter was inserted
intrarectally 4 cm from the anus. To induce colitis, 100 pl of 50 or 30 mg/ml of TNBS
(2,4,6-trinitrobenzene sulfonic acid) (Sigma Chemical Co, St. Louis, MO) in 50% ethanol
(to break the intestinal epithelial barrier) was slowly administered into the lumen via the
catheter filled to a 1 ml syringe. Control mice received 50% ethanol alone (100 pl).
Animals were treated intrarectally with different numbers of the cells of the invention
obtained from human adipose tissue as described in Example 1 (0.3 x 10°and 1 x 10° cells,
suspended in phosphate-buffered saline, PBS) 12 hours after TNBS instillation. In some

experiments, said cells were pretreated with 200 U/ml IFN-y for 24 hours before injection.
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II. Results The results show that, whereas all mice implanted with

teratoma cells developed tumours aftgg a few weeks, none of the animals

implanted with the cells of the invention 15 developed tumours within the

first 4 months following implantation [data not shown]. EXAMPLE 4

Treatment of experimentally-induced IBD in mice 20 |. Materials and
Arviethods:€ alitimitearsd ndfube don Balivelmipp 6B weekslalihdmcisdrioss of body
wek ahticgatorles Mbor, ME) as previously described (Neurath, M.F., et

95 Ahfibodies 16 IL-12 abrogate established experimental colitis in

mice. J. Exp. Med. 182, 1281-1290). In brief, 25 mice were lightly

anesthetized with halothane, and E atheter was inserted

intrarectally 4 cm from the anus. To indUCe colitis, 100 | of 50 or 30 mg/ml

of TMBSh¢4 @tFugmmbieﬂmneveaI&)dqxsead@)eQS@nm@mnm ©6 v&®ight gained
angPUIS MBI AR, P30 c@ﬁ D n sl podhe! ﬁaaa@%tm%y can be

slowly a ministered into the flumen V|a catheter filled to a |

obsymingén Exgrtro itk tet@n@dilﬁsl%vettgmetrattge?e f(ﬂf@@ t)la@OO/Sm}ﬁaleells In both

invention  obtaine uman adipose tissue as
(0.3 Kutiheraredel Em%metls;ngdst@émtéld ﬂh«ph@éphfaseebaﬂe rﬁmsahheecumraﬁon
tillati t [ I

T B R e R T R Shows
TI\I!HSrtra%eWere:Mosﬂwmhdémm@hwm o) pudrapey ohdiditheaceaigt received
Ceﬁgss of body weight (Figures 5, 6 and 7). Il. Results 5 As shown in Figure

5 there was a dose-dependent improvement of weight gained after the

administration of the cells of the invention. Indeed, a dose dependency

can be observed in Figure 6 witlg kxﬁl glsshowing a stronger effect

than 0.3x106 ceIIs In both cases the cells |mproved the survwal rate of

g e Jvifixchradd, iR ] ! b
ceIIs showed a faster and SR @Fﬂﬂ@xﬁ 10 from the TNBS
treatment than non- prestlmnsgir]e%?%gmeﬁ' The graph shows that
TNBS treated mice lost- weight dramatically and a clear improvement in
mice that received cells. EXOMRHGI® and Methods

In an extension of the same experiments of Example 4, Colitis was induced in

Balb/c mice (6-8 weeks old, Jackson Laboratories, Bar Harbor, ME) as previously
described (Neurath, M.F., et al. 1995. Antibodies to IL-12 abrogate established
experimental colitis in mice. J. Exp. Med. 182, 1281-1290). In brief, mice were lightly
anesthetized with halothane, and a 3.5 F catheter was inserted intrarectally 4 cm from the
anus. To induce colitis, 100 ul of 50 or 30 mg/ml of TNBS (2,4,6-trinitrobenzene sulfonic
acid) (Sigma Chemical Co, St. Louis, MO) in 50% ethanol (to break the intestinal
epithelial barrier) was slowly administered into the lumen via the catheter filled to a 1 ml
syringe. Control mice received 50% ethanol alone (100 pl). Animals were treated
intrarectally or intraperitoneally (i.p.) with different numbers of the cells of the invention
obtained from human adipose tissue (ASC) as described in Example 1 (0.3 x 10°and 1 x
10 cells, suspended in phosphate-buffered saline, PBS) 12 hours after TNBS instillation.
In some experiments, said cells were pretreated with 200 U/ml IFN-y for 24 hours before
injection. Also, in some experiments, cells were labeled with CFSE (a fluorescent probe)

before administration to the mice. Animals were monitored daily for survival, appearance
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15 Treatment of experimentally-induced inflammatory bowel disease (IBD)
in mice - additional experiments:. 1. Mgjerials and Methods In an
extension of the same experiments of Example 4, Colitis was induced in
20 Balb/c mice (6-8 weeks old, Jackson Laboratories, Bar Harbor, ME) as
previously described (Neurath, M.F., et al. 1995. Antibodies to IL-12
andlsrogty eStablibérdndipsrividathl veligs.idenivewds ExjdedndhntigRotein extracts
-1290).. In brief, mi ere lightly anestheti ith halo . -
B ey T i hnocine
coutslitis, it Q@ dtoin5extnad aglrtl cEMNBSe(R, dgetrmitedblen 2dA8 AulfdwipRSence of
j j [ , i [ % e
O e e M e A A Bt ey
catheter filled to a | ml syringe. Control mice received 50% ethanol alone
(100 ). Animals were treated intrq&eﬂ@%&r intraperitoneally (i.p.) with
different numbers of the cells of the invention obtained from human
adipbseliisgees (ASQ®) eatisseridethin ®larmplbd it0/ear06As¥{as] shgded a clear
impRR SR %h'%B%ﬂdﬁi’léﬂqﬁﬂ?&‘g"%é{&iﬁﬁr%grﬁgé%‘& RRoLbE- RO Allehals. The
xperim d cell h

' NBS instillation. In some e nts, sail 2lls were pretreated wit
impgEy etent | sy desedependenbafiedestintjetecidly, Alga ficasbrime @kparamsiers, tested,

wiRE!ISHE 8 AP EIRH MBS REafR wg.sf%@ﬁhgxo&eay;%e}%%mﬁ@.‘Wr%ﬁfmgh this

to the mice. Animals were monitored daily for 'survival, appearance 4
lashnenteveaing &F HiamheacHpdilossof predipvsbigho Geinhigers édihsttedas a dose-

de AR RICIRINSYUACH éﬁfewe%@@ G0 HOMGOIRRS ALIPEAGHI PIESROLNE of the
disease (day 3). Cytokine/chemokine contents In protein extracts and in

invatinn Witesdetedaindeitopdenrs can e tsserrseinf FESRE fafeted Setidtn1x10°
celsg%mﬁﬁgtgréﬁmheﬁ%gpﬁlW@ﬁq@hyéa‘ijsb}/nﬂgé“h%gg@geﬁ%'élllls ims)roved the

Results In all cases, mice treated with the cells of the invention (ASCs
sursficalerdcen € lbar RS iveted miire thew fisfadymatory symptoms compared

with neRiGRiRd ARmalte.[hm JBIONSTISAL WP ARREASRE IHEAE A Wcuperation

statistically significant in all parameters tested, 10 when cells werg

frogy mmwtm(im@@m@w@mwmwmm_ &knbhg lgngnt shews that
TNBYRSRRIMTLR RER ?—_@ﬁ?ﬁﬂ\éﬁcﬁﬁl RERVICYSLY SROW0M EHOH SR LGRS received

was a dose- dependent improvemerit of weight gained after the
cellsdditisramoveoictiaves idsofasesuranborihérigeedtypdeektidependency

can JPE&B%S%&M%@ ’rgsﬁ&ﬁjsg ¥ iﬁ%m%minished in animals treated with
the cells of the invention. As shown in Figure 9, all proinflammatory cytokines (TNF-a,
IL-6, IL-1b, IL-12, and IFNYy) and chemokines (MIP-2 and RANTES) tested, both in the
colon (local response) and in the serum (systemic response), were lower in cell-treated
animals compared with the non-treated mice. This inhibitory response was enhanced in
animals treated with cells pre-stimulated with IFNy. On the other hand, the
immunoregulatory cytokine IL-10 was increased in the colon of ASC-treated mice,
comparing with both non-treated TNBS-injured and control animals. Also, neutrophil
infiltration, as measured by MPO activity was lower in ASC-treated animals, and even
lower when cells were pre-stimulated with IFNy (Figure 10).
The labeled cells were localized in the draining lymph nodes of treated animals by
means of cell cytometry (Figure 11). This is the localization expected if the administered

cells were functioning as APCs.
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cells showing a stronger effect than 0.3x106 cells. In both cases the cells
improved the 15 survival rate of the TNBS treated mice significantly.
Furthermore, IFN-y-pre-stimulated cells showed a faster and stronger
recuperation from the TNBS treatment than non-prestimulated cells
(Figure 8). The graph shows that TNBS treated mice lost weight
dramatically and a clear improvement in mice that received cells. This
improvement was also measuraliXBMRBEEd&verity of colitis. 20 The
AR e esponsgls e miNShad n ANIRAR CalE on
cytokines (TNF-a, IL-6, IL-Ib, IL-12, and IFNy) and chemokines (MIP-2
and RANTES) tested, both i%h cojon Qiolgfl e%oonse) and in the serum
(systemic response), Wereﬂb gfelﬁl%élﬁ{'rea é:ctii' Hhimals compared with
the ridre-telied thicevEhiminhibitooyteesab isenviamensaboadieoS adipose tissue
imals treated with _cells pre-stimulated with IFNy. On the other hand, t
SRR B 0 et 1% (SRR O were
indybdtety @ateshthickeculiare pastignysh inathl taen siehied CONB il eg/atidFNy for 4
control animals. Also, neutrophil  ipfiltration, as measured by MPO. activit)
a0 K6 CSo G ARSI CRRIER SH SR R SIS gl he tmune
respersii(spdaiteh Wtihcl bRy GHigute h0Yivas dhedapalasaelsvgetellocaPzey). These
in the draining,ly 9{1 nodes of treated animals by means of cell cytometry
ma{%ﬁdﬁﬂ&f‘i@?@%&?‘% A&'f8calization expected if the administered cells
werefuactiamprg BOABRE. THikkeedhoEpredditt B fpmeltstianteieid Gntigens to T
markers in the cells of the invention after IFNY stimulation 5 I. Mater{'a%s 1
and RLEndBL 9z cHifs BHAREYVERRERSWETRODSEa e O FSinaeal for T ce
subcidiangRms. adipasfldissuse (ASEasoasidessribgstdss BXxprpiecdnditetwely. The
minimum of 3 culture passa%es, the cells were incubated in standard

cult FERRIURTOM RS ehiring WO8ftaining 3 ng/ml IFN7 for 4 days.
Afterdbab. the e slistvre i Riakaedia0 EO M GHIiase iR Bdes iRl alethvd i th@ivated

immune 10 response t(ssge(;ifically related with the activity of antigen

presérfiig: daifscels eSihetRESHI LSS HEdediable RIHg™ flgvaly of CD40
(DP cBiifafR)ely MmEasrodPisse niss b ameats«h ioseigs antigens to T

e ICAM-1 (CD54). Is the major protein involved in the binding between T cells and

APCs. Its expression is needed for other interactions between APCs and T cells to
be carried out properly. The cells of the invention express low-medium levels of
ICAM-1 constitutively. The antibody used was obtained from Serotec.
e Members of the B7 family of co-stimulatory proteins (they deliver the second

signal for T cell activation):

o CDB80 (B7-1). Antibody obtained from Serotec.

o CDB86 (B7-2). Antibody obtained from Serotec.

o ICOSL (B7-H2). Antibody obtained from e-Bioscience.

o B7-H4. Antibody obtained from e-Bioscience.

o PD-L1 (B7-H1). Antibody obtained from e-Bioscience.

o PD-L2 (B7-DC). Antibody obtained from e-Bioscience.

The first four deliver mainly a stimulatory signal (promoting induction of T cell

effector clones), while PD-L1 and PD-L2 are mainly tolerogenic (promoting
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cells, initiating the adaptive immune response (it is the first signal for T cell
activation). The cells of the invention dg not express HLA-II constitutively.

The 15 antibody used was obtained from Serotec. CD40. This protein

binds to CD40L, which is expressed in the surface of activated T cells.

The cells of the invention express undetectable or very low levels of CD40
consiitittotiely .oT Aecahtineckyisediwak nh tisredoff dranS erotaprelSAiNisithe cells of
(CD54)..1s thte major trc%teirf involved in the binding between T cells and

20 APCEVE 1e%?p?erslssmlﬁ1i\§er¥éeded for other interactions between APCs

and T cells to be carried out properly. The cells of the invention express
low-medium levels of ICAM-1 corﬁtii#isv'@g. The antibody used was

obtained from Serotec. Members of the B/ family of co-stimulatory
protelfie tirdyy dedatarciiie thecetld dighalifoedtioalliadivatienyxgfesiGiD80 HLA-II,

P o e NS TR A ek e e resls of hi

expeBinagiarcehomBif-Fiduhrtibody obtained from e-Bioscience. o PD-LI
(B7-H,1). Anti?od obtained from e-Bioscienge. 30,0 PD- 7-D .
A BTy S AR AT ETotl A ey o 10O ativity
thestineriaiRta®ighal iy esRtutyieductienoal dpoallfNafieeionalqrdsplavhilphenotype
PD-L1 and PD-L2 are mainly tolerogenic (promoting 1k {tl 48 induction of
charactirisHe Ny arrae8e466H) Rione of them are expressed by the cells of the
invention constitutively. Il. Results 5 After IFNy treatment, the cells of the
invention induce the expression of HLA-1l, PD-LI and PD-L2, and a strong
upregulation of CD40 and ICAMBEXANELE fis of this experiment are
shown in Figuégrint bESEIAR It mAIRCYE B tRIGNANC DeF gL ABgether
with the induction of IDO activity, they demonstrate that the cells of the
invention, upon IFNy treatment, display a phenotype 10 characteristic of

tolerogenic APCs. 1. Materials and Methods

Experimental arthritis was induced in DBA1/Jlac male mice (6-8 weeks of age) by
injecting subcutaneously (s.c.) an emulsion containing 200 pg of chicken type II collagen
(CII) in complete Freund’s adjuvant (CFA) and 200 pg of Mycobacterium tuberculosis
H37RA. The evolution of CIA was followed daily by two different technicians, by
measuring the inflammation-redness-ankylosis of the joihts of upper and lower limbs,
according to a pre-esfablished scoring system.

When clinical symptoms showed the establishment of CIA (day 23 post-
immunization, p.i.), animals were injected i.p. daily for 5 days with 2x10° cells of the
invention obtained from human adipose tissue as described in Example 1 (ASCs), or with
PBS as control. Alternatively, CIA mice were injected intrarticularly (i.a.) once in one of
the affected joints. The evolution of the treated animals were followed as previously
described, and at day 50 p.i. they were euthanized. Several parameters were measured in
the blood and the joints, including: joint cytokines, serum cytokines, immunoglobin

isotypes, as well as phenotype and cytokine production of lymphocytes.

I1. Results
As shown in the Figures 13, 14, and 15, the cells of the invention clearly decrease CIA

incidence and severity in the mouse model. In particular, the effect on the immune
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EXAMPLE 7 Treatment of collagen-induced arthritis (CIA) with ASCs 15 I.
Materials and Methods Experimental grghritis was induced in DBAI/Jlac
male mice (6-8 weeks of age) by injecting subcutaneously (s.c.) an
emulsion containing 200 g of chicken type Il collagen (CII) in complete
Freund's adjuvant (CFA) and 200 ttg of Mycobacterium tuberculosis

redpdiii3As ddisisteatutinh obtcdAp\itts Ballaywet ey oyespansbftarsing, TNFo, IL-2, IL-
technicians, by 20 measuring the inflammation-redness-ankylosis of the

[BrotheSofippelMRd: IBRRY b and d8bHih g P A6 dRSHTR et LBorhily response
(Isysteim1 Yvhenwliniend syaopiens shpnaevdls establishmaeiahlot (dakines (IL-

23 post- immunization, p.i.), animals were injected i.p. daily for 5 days with
10zp: iid-of the invention obtained from human adipose tissue as

described in Example 1 (ASCs), or with 25 PBS as control. Alternatively,

CIA mice were injected intrarticularly (La.z once in one of the affected

joints. The evolution of the treatdéeeh re followed as previously

describgd,; 3 thah SN P RS I QN NANZER ceflY BIAhBFAARIBHS

were measured In the blood and the joints, Including: joint cytokines,

serum cytokines, immunoglobin isotypes, as well as phenotype and

cytokine production of lympheeu&saRGht ReskidigsAs shown in the

Figures 13, 14, and 15, the cells of the invention clearly decrease CIA

incidence and severity in the mouse model. In particular, the effect on the

iMMENE 43d7aSRARSSITHORIISRINER & HxaRpIBNikiReef tepITtD25 Foxp3)

response (IEN-y, TNFa, IL-2, IL- 1(3, IL-6, IL-12, MIP2, RANTES, and
anqgrsgalpiprn dutcally (PdaSP tRexPR) rsioislalad - Aomahe ahiatithgh node
(DINGYeHAMRS §abvig) aie b P maresdlpiay L¥okieasdlE1AGA8E by means of

TGF-(3). EXAMPLE 8 In vivo induction of regulatory T cells with the cells
celbeyrmptEntishthe nvrkss a5 sHa imetsb asribaics SRifalksiet-to the one

desgrhaddn E@mBiR: the et (At RAs aXRdls 3R6kERD WAHREYAS C-treated

cells (CD4+CD25+Foxp3) were isolated from the drain lymph node )
CIA mice to inhibit the Cll-specific effector cells, a proliferative assay was performed in

which autorreactive T cells isolated from CIA mice were co-cultured with increasing
numbers of DLN T cells (regulatory T cells) from untreated (control) or ASC-treated CIA
mice (ratios from 1/64 to 1/1), and stimulated with CII (10 pg/ml) and splenic APCs.

I1. Results

As shown in Figure 16.A., both the DLN and the synovial membrane of CIA mice
treated with the cells of the invention induce an increase in the numbers of regulatory T
cells (CD4"CD25 Foxp3™), without any increase in the numbers of effector T cells,
comparing with the untreated (control) CIA mice.

The data shown in Figure 16.B. demonstrates that CIA mice treated with the cells
of the invention, but not control (untreated) CIA mice, contain regulatory T cells that
specifically inhibit the effector T cell response against CII.

In conclusion, the treatment of an animal model of an experimental autoimmune
disease (CIA) with the cells of the invention induces the emergence of antigen-specific

regulatory T cells able to suppress the autoreactive T cell effector response.

EXAMPLE 9
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(DLN) and the synovial membrane of untreated and ASC-treated CIA

mice, by means of cell cytometry, anq;éhe number of cells in each

population was evaluated. 15 In order to evaluate the capacity of

regulatory T cells present in the ASC-treated CIA mice to inhibit the

CllI-specific effector cells, a proliferative assay was performed in which

autorreactive T cells isolatathfreemt€ pkatifeeatiencassrgultured with

increasing numbers of DLN T cells (regulatory T cells) from untreated

(control) or ASC-treated CIA mice (ratios from 1/64 to 1/1), and
Adspinsalatterd edth S0 (20 dpeniamd eplebi@iARCsia2M¢l nRgsults A showtein, were

Figure, 1 g;b both the DLN and tI%e synovial e of CIA mice_ ..
P ot g i MORE RS aivape w0
1 OrexiiiHztGry) Endedts (@ DAHODR 5 dapx 33 )| ifdthidert afivhintyembodptthevas measured

bers of e{fecto T cells, 25 comparing,with the untreated (cont oe%({;l

by, e IR S T Bl . o A0 e I g oevtes
reswitbdthia ceils 86¥4hatibiviornfbismphagnesopiwhitieated) ke nidéition different

contain. regulat ér]ﬁy Is that s cl\ljiﬁ lly inhibjt the effector.T cell .

e R e RO e SR Pt SR AT o 2 noe
meabekiparimentabphioimmioge 30hdissase {Eidnwtithcheheetiscofding of tryptophan
invention.in s the emergence of antigen-specific ff regulatory T .cells .

R oib et b St B SR

50 Lymphocyte proliferation assay Adipose derived ASCs of the

invention, obtained via the met%gflﬁ%ﬁnﬂﬂle 1, were plated at 5000
cells/cm2 with and without 200. ymphocytes (activated w/ 5

 ASQBRiofio) @Dhosrediicied fof Betitien Byobfbraiinbeafihe IPhoou@atration

was measured by H3 incorporation. As shown in Figure 17, the co-culture

of ASCs and lymphocytes resulted in an 86% inhibition of lymphocytes
Madealife ratipmeftiigladdition different concentrations of 1Methyl-trytophan

(I-MT) reverted this suppression. 1-MT is a non- metabolizable tryptophan

analog. The assay demonstrates the necessity of tryptophan 10
HPgatabolism via IDO to induce the immuno-suppressive activity of the cells
Cogifft:ggc;plgleﬂ%?d% \I2Ev>a(§A\ ('3\2/|iI‘FI)’1Le %St using a Waters 1515 Isocratic HPLC pump, aWaters

717 Autosampler and a Waters 2487 Dual Absorbance Detector

HPLC — protocol
Fresh solutions in the range of 100uM to 100mM of trytophan and kynurenine were

prepared in 10% acetonitrile in potassium-phosphate buffer (50mM pH 6.0). From these
stock solutions 50ul tryptophan and 10ul kynurenine and 940ul BSA (70g/1) or 10%FCS
were combined to make up the control sample and stored at -80°C

Sample preparation: 200ul or more of supematant from samples (cell cultures) were
collected in Eppendorf tubes and stored at —80°C. Samples and control samples were
thawed and 200ul 50mM potassium-phosphate buffer pH6.0 was added to each 200ul
sample in an Eppendorf tube. 50ul of 2M TCA (trichloroacetic acid) was added to the
Eppendorf tube. The tube was vortexed and centrifuged for 10min at 13.000g at 4°C. From

the Eppendorf tube 150ul was removed for measuring.
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ASCs potency (IDO production) in relation to cell number and IFN-y
concentration 15 Materials and Methads HPLC: Conventional HPLC was
carried out using a Waters 1515 Isocratic HPLC pump, aWaters 717
Autosampler and a Waters 2487 Dual Absorbance Detector 20 HPLC -
protocol Fresh solutlons in the range of 100M to 100mM of trytophan and
' : e Smedetonitrile in potassium-phosphate
H O Fro e stock qu S01
T‘]%“%%ﬁ%ﬁ“&w@ P SRR A U O s
whithk eangishel coﬁ%ﬁhﬂﬂnqol&alanetmmd @HSBGCHS:ﬁ%pIm:temmaﬂatloﬁlomoei above

or more of s nt from samples (cell cultureg) were co din

B TRIGL A0 HorRTAE B0 AR e i SRR o LcKrs Phase).
Sepapwved aBelir0R aﬁ%%m@ﬂwrmmmmuﬁ@m%&mm&twn of L-
each 2001 sample in an Eppendorf tube. 501 of 2M TCA (trichloroacetic

kyBEERASSHERA P tEsEOE hbmierhitse 2PAe%Bube was vortexed and
centrifuged for 10min at 13.000g at 4C. From the Eppendorf tube 1501
was removed for measuring. | 51 Column preparation for HPLC
surement The HPLC column was prepared as known in the art and
Ase,%uwlﬂraiexﬂgmisnmqml@ma@@ aUGDceANSISteRUCH AHAIMM SMBIRItTBAE y for up
in 5% acteonitrile. .501 of above described sample of 150 | sample

to ] vb%% Hﬂ&&éﬂ‘?ﬂ%%@&blﬁ‘?ﬁrf‘%éYStYe%&Elﬁh%é?e%s%ﬂa‘?&t%ﬁ H&Sﬁbgltﬁ@twn of

tryptojsRaratie fevhisteobf QQiminiddaspioteomeatiiadeteatiandoitls000cell/cm” and
kynurenine occurs at 365nm, for L- tryptg&han at 280nm. Results As

sttt iRl TENRs(es Wral? Shasto st e adrgesiiitudie dogurenine could
be Ie/onddFNRyuter 199. $0:Na420 Asuks sesee IDSenerAchdtytRhuyhied 48 3ng/ml

measured by the metabolisation of tryptophan and production of
Fohivetie i%ﬂq B i s P istetien b emnerie Uil Attt
3pg/ml IFN-y for up to120hours did not produce IDO. No kynurenine could
be detected (Figure 19). Similarly, ASCs plated at 500cell/cm2 and
stimulated at 3ng/ml IFN-y for L}%}% s did not produce significant

amounts of IDOAbiAW ®£ASCs to Phagocytose small molecules:

Materials and Methods
4kda- Dextran-FITC (Sigma) was added to the cells of Example 1 for 24 hours in culture.

The cell were washed and analyzed for the incorporation of the fluorescent FITC.

Results

Figure 21A shows the cells bright field image of the washed cell population. Figure 21B
shows the same population using fluorescence microscopy using Green Fluorescent Protein
filters known in the art. The uptake of the fluorescent marker visible in Figure 21 B shows
that the cells are able to phagocytose small weight molecules and this indicates that these

cells are capable of antigen-presentation via HLA class II induced by additional treatment

of the cells with IFNy.
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15 EXAMPLE 10 Ability of ASCs to Phapocytose small molecules:
Materials and Methods 20 4kda- Dextign-FITC (Sigma) was added to the
cells of Example | for 24 hours in culture. The cell were washed and
analyzed for the incorporation of the fluorescent FITC. Results Figure
21A shows the cells bright field image of the washed cell population.
Figure 21B 25 shows the same pdplLskidS using fluorescence microscopy
using Green Fluorescent Protein filters known in the art. The uptake of the
fluorescent marker visible in Figure 21 B shows that the cells are able to
1. pledggot yrdbegmialiovefgin wwisetilzs asmi¢hibarndicased thahah8recatblief said cell
are ¢ %chig f: antigen-presentation via HLA class Il induced by additional
treatment of the cells with IFNy. 30 52 CLAIMS 1. Isolated cell population
fromagclorredtixptiss meatiras aptetise dimtitaethpresdtsiog salth CAPC),
popylation: a if} ntigens: enting
Cels A e o) SRS,
constjtasipelys [DExpoessi O tinpow ishintdetomyganimsgiiéNey)-gadnma
(IFN-y). and, .d) present capacity to be dif[ter tiated into at.least two cell
inea g g S B as SR S B S TR frat
does not present tumorigenic activity. 3. Cell population according to any

aims 1 or 2, characterised in that it is negative for. the followjng cell
2. Gt phon, TR e B ARl R B prsen
turaowdigerid HetdviGell population according to any of claims 1 to 3,
characterised in that it is positive for at least one and preferably all the
following cell surface markers: CD9, CD44, CD54, CD90 and CD 105. 20

3. 6¢lCptipipidatimradog dingntocdmjachthke précebhing eiasatsincthatatiensgative for
the TGS cell surface markers: CD11b, CD11c, CD14, CD31, CD34, CD45, CD133
and HLAIL

4. Cell population according to any of claims 1 to 3, characterised in that it is positive for
at least one and preferably all the following cell surface markers: CD9, CD44, CD54,
CD90 and CD105.

5. Cell population according to any of the preceding claims, characterised in that it is

capable of being expanded ex vivo.

6. Cell population according to any of the preceding claims, characterised in that it is

isolated from adipose tissue, cartilaginous tissue, skin or bone marrow.

7. Cell population according to any of the preceding claims, characterised in that said cell

population is from human origin.

8. Cell population according to any of the preceding claims, characterized 'in that it

expresses, at least, one antigenic polypeptide.
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capable of being expanded at vivo. 6. Cell population according to any of
the preceding claims, characterised inghat it is 25 isolated from adipose
tissue, cartilaginous tissue, skin or bone marrow. 7. Cell population
according to any of the preceding claims, characterised in that said cell
population is from human origin. 30 8. Cell population according to any of
9. metmthoé(fmgsolla'tmg aotwdr poterlizdchifréhat dnrexpiressesieatirastn oinecells of said
nt| enl de 3 9. A method for isolatin ulation from
(?P ctve tlgsugnw Brgin emﬁ rac?eglazle ceI porsal}la o’ﬁgﬁgesénf‘ gress markers
spphﬁnoﬁype aXgrsiclapizbelyi rald)haxbt(@)tpeysdﬂ)ﬁbtcenmeﬁsthﬁrKéis tispeekjwess IDO
fro ii) the not e3s IDO co stltutl el |||) t ress
B s B T S A A e TR ot et
twdiffelld nteated, iseol anéémt@mmlm& linestgpspSaid method comprising the
steps of: (i) preparing a cell suspension from a sample of a connective
ti€sue; (Hrpetogericall themsalisfrdramsaiceoalsobpensitmetijii tissogbating
said cells in a suitable cell culture medium on a solid surface under
conditiorrevisidnghswadlslsam seidedl B shensisiil surface and proliferate;
10 (iv) washing said solid surface after incubation to remove non-adhered

cEilg; (vinsdiling e eells WiscHitrels sl assmsdia maasalifteuriace under

Such mMediviiJRMARANSIRdAR $aishRalid S e PRI SQNHFENRGate;
that the selected cell population presents the phenotype of interest. 15

1gvLell wemationactr sinthde vt afcaltms tdecth ey adhered cells;
medicament. 11. Cell population according to any of claims 1 to 8 for

ir(dycing;éraaﬁ;ga;htaaﬁelnlstwﬁfdn@ﬁerlﬁ’eiﬁgeI;bm@g&atmnlaﬁcatdt&gitpsﬁah afedium
claims 1 to 8 for %e{ %Fau 0|m dlse es. 20 13. Cell population
accordif g8 RAY 5 et P@S’uﬁ‘{;ﬁan inflammatory disease. 14.

Cell population. accord] Ial 1@ |n said infl tory diseas
|§ aBChI’OHI% %r%aaﬁggls |s%t§§:ece E? Pé’(g%sﬁlrétsa%we cgco%?ﬁ’e omtereSt
claim 14, Whereln said chronic inflammatory disease is selected from

10! r;{ matl%t}/ BO\é\é%Ir |se glprglaa}nd at0|d Artheé RA 16. Use
PochIafAGH ACE 0’18 any' B ¢ alms 108 for e séparation of

11. Cell population according to any of claims 1 to 8 for inducing transplantation tolerance.

12. Cell population according to any of claims 1 to 8 for treating autoimmune diseases.

13. Cell population according to any of claims 1 to 8 for treating an inflammatory disease.

14. Cell population according to claim 13, wherein said inflammatory disease is a chronic

inflammatory disease.

15. Cell population according to claim 14, wherein said chronic inflammatory disease is

selected from Inflammatory Bowel Disease (IBD) and Rheumatoid Arthritis (RA).

16. Use of a cell population according to any of claims 1 to 8 for the preparation of a

medicament.
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30 medicament. F~F 54 17. Use of a cell population according to any of

claims | to 8 for the preparation of a mgdicament for inducing

transplantation tolerance. 18. Use of a cell population according to any of

claims | to 8 for the preparation of a 5 medicament for treating

autoimmune diseases. 19. Use of a cell population according to any of
17clEisasf o &fopopelptieparatiodiog do rsdicanantsdr toetilog the preparation of a
mlIBMORION 38836, A0A 038 Ageprding o claim 19, wherein said

m%famma ory diseaSe Is & chronic inflammatory disease. 21. Use

according to claim 20, wherein said chronic inflammatory disease is

S tegd fr Inflammataory Bowel Di D) a 0j .
e oA B e e eparaton of o
madi GfiontHerepangtivtoonngersetateresf regulatory T-cells (T-reg). 23.

Method for the isolation of a T-reg cell population which comprises: 20 (a)

contacting a cell population according to claims 1 to 8 with a peripheral

19blded ofeukistly regudativ o) selebtm ot s qéQI@MSpbﬁglgtiﬁm.th_d.nmﬂmﬂm of a
megéggglg Ik@ﬂ%ﬂﬁﬂg'&&ﬂ%ﬂ% %95@9(9 to the method of claim 23. 25

IRo
populatiort accor to ?:falm 24 for use as medicament. 26. Cell
population according to claim 24 for inducing transplantation tolerance.

203Q%¢- Qc%uﬁa%g'?5'091%%956',n%&9e@m%%ﬁ L ARAABAVGIOIWENE a chronic
diseases. 28. Cell population according to claim 24 for tréating an
inflnflanatantdigedisease. 4 55 29. Cell population according to claim 28,
wherein said inflammatory disease is a chronic inflammatory disease. 30.
Cell population according to claim 29, wherein said chronic inflammatory

21 dismarnstsdib sitedednt R8nviiiam midcly Bonelfbivewiery BBjent selected from
nfRARMRACILAENPHIRLRABD) and Rheumatoid Arthritis (RA).

22. Use of a cell population according to any of claims 1 to 8 for the preparation or

generation of regulatory T-cells (T-reg).

23. Method for the isolation of a T-reg cell population which comprises:
(a) contacting a cell population according to claims 1 to-8 with a peripheral blood
leukocytes, and
(b) selecting the T-reg cell population.

24. Isolated T-reg cell population obtainable according to the method of claim 23.

25. Cell population according to claim 24 for use as medicament.

26. Cell population according to claim 24 for inducing transplantation tolerance.

27. Cell population according to claim 24 for treating autoimmune diseases.

28. Cell population according to claim 24 for treating an inflammatory disease.
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31. Use of a cell population according to claim 24 for the preparation of a

medicament. 32. Use of a cell populat'%n according to claim 24 for the

preparation of a medicament for 10 inducing transplantation tolerance.

33. Use of a cell population according to claim 24 for the preparation of a

medicament for treating autoimmune diseases. 15 34. Use of a cell
29pGpillatipnl #too g dn g il 4 728, thdagrepasatioflefiaatedichsaaset foa chronic
in é—:-nellti% andilxggasrgmatory disease. 35. Use according to claim 34, wherein

sad A e{%maflory disease is a chronic inflammatory disease. 20 36. Use

according to claim 35, wherein said chronic inflammatory disease is

selected from Inflammatory Bowel Disease.(IBD) and Rhe i . .
S o R B R L 36 Bl T o gisease i
seladtichfcomipfisesiatadydbioyd [iscasd| (PdPu katibR levoartingAdtams gR A ).

claims 1 to 8 with a controlled source of ionizing radiation, during an

exposure time adjusted to impart a radiation dose that cause long term
31gtbwitf avelbipopekiitoosizo8dnstlaletn 2ddiatty petbpapiokatiba medicament.

obtainable according to the method of claim 37. 30 39. Cell population

according to claim 38 for use as medicament. 40. Cell population
32atiserdirngetd plepn i BB fordertduigdarelnspl2htatichetoterarsmbel 4 madsiment for
in (%%%}%%5%? @g&g@ggoégrg}%i@ 32_3 for treating a_utoimmune diseases._ 42.

ell population according to claim 38 for treating an inflammatory disease.

5 43. Cell population according to claim 42, wherein said inflammatory

disease.is.a,C ic. inf ry.di ' [
S L A RS & e R AL e for
treftorg anftammenodi®awsl Disease (IBD) and Rheumatoid Arthritis (RA).

45. Use of a cell population according to claim 38 for the preparation of a

medicament. 46. Use of a cell population according to claim 38 for the
34pisearhitionl bpepiedivaanertdiog o5 iaiduihdor dresptapastiom oferargécament for
tre%}?g i%ei%gﬁ#tggp&@ggg according to claim 38 for the preparation of a

camen

35. Use according to claim 34, wherein said inflammatory disease is a chronic

inflammatory disease.

36. Use according to claim 35, wherein said chronic inflammatory disease is selected from

Inflammatory Bowel Disease (IBD) and Rheumatoid Arthritis (RA).
37. Method for the isolation of an irradiated cell population which comprises irradiating a
cell population according to any of claims 1 to 8 with a controlled source of ionizing

radiation, during an exposure time adjusted to impart a radiation dose that cause long term

growth arrest of said cells.
38. Isolated irradiated cell population obtainable according to the method of claim 37.
39. Cell population according to claim 38 for use as medicament.

40. Cell population according to claim 38 for inducing transplantation tolerance.
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treating autoimmune diseases. 20 48. Use of a cell population according
to claim 38 for the preparation of a megicament for treating an
inflammatory disease. 49. Use according to claim 48, wherein said
inflammatory disease is a chronic inflammatory disease. 25 50. Use
according to claim 49, wherein said chronic inflammatory disease is
selected from Inflammatory Bowel Disease (IBD) and Rheumatoid Arthritis

41 éorggéltao C‘atQQéjor Et‘n'c%g g&'?? L%P e‘?t‘%ﬁ'”%%m gl BOQ%'%IE_'%% 5. 52

accor alms featment with Interierons y

Isolated cell population obtainable by treatlng with IFN-y a cell population
4238%ﬂr35' 140N GIRIMS é1at1°m e” JORHAon, A C%’%‘

claim or use as medicament. Ulation accordin ing to Claim 52

for inducing transplantatlon tolerance 5 55 CeII population according to

430@5?1 é]&ég% o%acll&%r% 'ﬁllér}% gﬁs%gf? 3in %Qid%%“é)ﬁ%ieﬂ c'%% ast%%l "Lhronic

or treating ammatory disease
infigrooraliony thsetam 56, wherein said inflammatory disease is a chronic
inflammatory disease. 58. Cell population according to claim 57, wherein
said chronic inflammatory disease is selected from Inflammatory Bowel
44D{gdhperuBDYmadcRidingiatoldimrthiitishRAR sBdehosie affdagehiatory disease is

sel@&%ﬁ' HH{‘I Sn?uﬂ ol 151?549{&@%%2%;@@8&%8 H“E%Miﬁk?o

Use o a ce popu tion according to e preparation o
medicament for mducmg transplantation tolerance. 20 61. Use of a cell

45 p@@ém%ﬁ%g, Rl éﬁoa‘c‘é%mr?’éré"&&ﬂ% RESRR f}é'gﬁ] Lﬁ&&t%ﬁ%‘?@ EhIOHent.

treating auto Iseases. 62. Use of a ce tion according to
clalm 52 for the preparation of a medicament for 25 treating an

ANPALQAY ;%éﬁ?a%%n%%cyﬁa? I%C(%Oéﬂmg 48 ﬂﬁm%eﬂpﬁ[gmoﬁ%edicament for

inflammatorydiSease is a ¢
inducing transplantation tolerance.

47. Use of a cell population according to claim 38 for the preparation of a medicament for

treating autoimmune diseases.

48. Use of a cell population according to claim 38 for the preparation of a medicament for

treating an inflammatory disease.

49. Use according to claim 48, wherein said inflammatory disease is a chronic

inflammatory disease.

50. Use according to claim 49, wherein said chronic inflammatory disease is selected from

Inflammatory Bowel Disease (IBD) and Rheumatoid Arthritis (RA).

51. Method which comprises subjecting a cell population according to claims 1 to 8 to

treatment with Interferon-y (IFN-y).

52. Isolated cell population obtainable by treating with IFN-y a cell population according

to any of claims 1 to 8.
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inflammatory disease. 30 64. Use according to claim 63, wherein said
chronic inflammatory disease is selected from Inflammatory Bowel
Disease (IBD) and Rheumatoid Arthritis (RA). 58 65. Method which
comprises subjecting a cell population according to any of claims 1 to 8 to
(i) irradiation, and (ii) stimulation with IFN-y, wherein treatments (i) and (ii)
are carried outin any order. 5 66. An isolated irradiated
IEN:y-pre-stimulated cell populati r an IEN-y-pre-stimulated irradiated
53 G O B R 2 5 S PR ccoraing to any
of claims 1 to 8 to (i) irradiation, and (ii) stimulation with IFN-y, wherein
tr ents () and_(i)).are cayried inany.order. 19 67..Cell population
S R el B I A o o
according to claim 66 for inducing transplantation tolerance. 69. Cell
sspegHialian acsordingie.iaim, 0 {orreating auiRimmine diseases. 15 70.
Ce oﬁ)u ation accord?ﬁg {0 claim G%Hfor treating an inflammatory disease.
71. Cell population according to claim 70, wherein said inflammatory
56%%8?%8@1&8”&%%%@5 AR HSERSS Oﬁﬁ%n{?a?r'lr%?&}g@la&l?&se.
according to claim 71, wherein said chronic imtflammatory disease Is
selected from Inflammatory Bowel Disease (IBD) and Rheumatoid Arthritis
57('?%?1#%u9a§1%19‘219c§§&%’%“@& ?&%ﬁ%@ﬁf&%ﬁﬁﬁa@ﬁ %{oﬂtfdﬁ’g@d@@@%’&mnic
of a medicament. . Use of a cell population according to claim 66 for
inflnmpespardidoasef a medicament for inducing transplantation tolerance.
75. Use of a cell population according to claim 66 for the preparation of a
medicament for 30 treating autoinmune diseases. 76. Use of a cell
58 pbplliatonl sttoniieyy dmgl &ineleBridythehsreparaiib phodricrietimameint fatisease is

selvgvcﬁgéi %ﬁqﬂﬂi&rﬁg{r%?hﬁ%%? ﬁ?ea%% (ﬁgl?#zﬁ{:ﬂ i‘ﬁ%ﬁﬁﬂﬂ%&&%@ﬁé@l FRA).

erein sal Isease IS a cnronic Inflammatory ease.

59. Use of a cell population according to claim 52 for the preparation of a medicament.

60. Use of a cell population according to claim 52 for the preparation of a medicament for

inducing transplantation tolerance.

61. Use of a cell population according to claim 52 for the preparation of a medicament for

treating autoinmune diseases.

62. Use of a cell population according to claim 52 for the preparation of a medicament for

treating an inflammatory disease.

63. Use according to claim 62, wherein said inflammatory disease is a chronic

inflammatory disease.

64. Use according to claim 63, wherein said chronic inflammatory disease is selected from

Inflammatory Bowel Disease (IBD) and Rheumatoid Arthritis (RA).
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5 78. Use according to claim 77, wherein said chronic inflammatory
disease is selected from Inflammatory.Bowel Disease (IBD) and
Rheumatoid Arthritis (RA). 79. A pharmaceutical composition comprising a
cell population according to any of claims 1 to 8, or a T-reg cell population
according to claim 24, or an irradiated cell population 10 according to
65csliethd8 vdrich Ttehpyisedlspbpelatipa cadtprpinlgtionciaaordiag de anyimidlated 1 to 8
stlmu Il ulatl D IE r t
d
o B B HF 4 i
outarrey. (8661Method for distinguishing adult multipotent cells from
differentiated cells comprising 15 the step of verifying whether the
multipotent cell expresses IDO upon stimulation with IFN-y. 81. A kit
66ce\mpmm@(macbemwmm-ammm ¢ollapypotatiaines dntdEd-groae-stimulated
1rradlr (—:-[gdc 8!3 %89 85 ?ﬁgﬂ)rl]g I.I)?/% c%ﬁ 9511” 8@5 gncggcordl to any of
popu atlon Ing to claim 38, or y cel tlon accor ing
clagns|aite Szocir)ammadratednﬂf Nk)yspuetémmmatébl Eféﬂ powhm:nuntmaanents (i) and
il EN- g UPH!aaﬁf‘f |Ir(ﬁgxd|ated cell population according to claim 66. 82.
se o a cell population according to any of claims 1 to 8, or a T-reg cell
population according to claim 24, or an irradiated cell population
6726E HRAIR SR i @ Uik 88 ¥ Felleapuiaionageording to claim 52,
or an‘irradiated IFN-y- p e-sti ate cell population or an
IFN-y-pre-stimulated irradiated cell population according to claim 66, for
68P Y@SH#QE ARG Ak 'EBeJi BOBP A MY R pIeSAssaaited
6%1 u ou%mune dfse ses, %?‘ammatory (fl‘g‘grdgrsmor Immunologically
mediated diseases including rejection of transplanted organs and tissues.
6o LA scaudnaitn e A piela Rl ammANisgase s a
Ic™ N ammatory sease. 60 84. Use according to claim 83, wherein
said chronic inflammatory dlsease is selected from Inflammatory Bowel
70 %ﬁ?ﬁ&l%%@o@ﬁ%%%kﬁ%@%yﬁég{ﬁ% Q?lrﬁmﬁﬂaw%sease
preventing, treating, or ameliorating one or more symptoms ‘associated 5
with autoimmune diseases, inflammatory disorders, or immunologically
71 r@fe‘iil' fyﬁgﬁﬁg%r&]n ! *81‘3%%%&%‘%95&8%1%8{88{? Qfsgﬁg%s@%hromc
w |ch comprises admln Stering to said subject in need of such treatment
inflstenpmtophdisesically or therapeutically effective amount of a cell
population according to any of claims | to 8, or a T-reg cell population

72. Cell population according to claim 71, wherein said chronic inflammatory disease is

selected from Inflammatory Bowel Disease (IBD) and Rheumatoid Arthritis (RA).
73. Use of a cell population according to claim 66 for the preparation of a medicament.

74. Use of a cell population according to claim 66 for the preparation of a medicament for

inducing transplantation tolerance.

75. Use of a cell population according to claim 66 for the preparation of a medicament for

treating autoinmune diseases.

76. Use of a cell population according to claim 66 for the preparation of a medicament for

treating an inflammatory disease.
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according to claim 24, or an irradiated cell population according to claim
38, or a IFN 10 y cell population accorbang to claim 52, or an irradiated
IFN-y-pre-stimulated cell population or an IFN-y-pre-stimulated irradiated
cell population according to claim 66. 86. Method according to claim 85,
wherein said inflammatory disease is a chronic inflammatory disease. 15
87. Method according to claim 86, wherein said chronic inflammatory

disease is selected from Inffammatory Bowel Disease (IBD)and . .
T A Ahinrts (R, 6 AT o e RAOR BB i by chronie
infhpenifivfgrd&sedsosen antigen or group of 20 antigens, which comprises:
(a) contacting a cell population according to claims 1 to 8 with said chosen
antigen or group of antigens; (b) bringing said cell population into contact

78wiitkeperiplidng|thlcedr stk odytesn (g} delecingiafRmemtel popelatorelected from

ecific for-said.chosen igen qr.group of. ntige .9. The use of a
I BSwel 5’1%‘ g 82?%'%1“ .
P S SR eicR DR ced By 08 LR of Ll 68 1 the treatment

of diseases and disorders related to said chosen antigen or groups of

antigens b efldministrati n of said Treq cells to hef ject from whic .

) fcl
A PEB R SRR SRR FER B R RGN o clims
1 to 8, or a T-reg cell population according to claim 24, or an irradiated cell population
according to claim 38, or a IFN-y cell population according to claim 52, or an irradiated

IFN-y-pre-stimulated cell population or an IFN-y-pre-stimulated irradiated cell population

according to claim 66, and an acceptable pharmaceutically carrier.

80. Method for distinguishing adult multipotent cells from differentiated cells comprising

the step of verifying whether the multipotent cell expresses IDO upon stimulation with

IFN-y.

81. A kit comprising (i) a cell population according to any of claims 1 to 8, or a T-reg cell
population according to claim 24, or an irradiated cell population according to claim 38, or
a IFN-y cell population according to claim 52, or an irradiated IFN-y-pre-stimulated cell

population or an IFN-y-pre-stimulated irradiated cell population according to claim 66.

82. Use of a cell population according to any of claims 1 to 8, or a T-reg cell population
according to claim 24, or an irradiated cell population according to claim 38, or a IFN-
y cell population according to claim 52, or an irradiated IFN-y-pre-stimulated cell
population or an IFN-y-pre-stimulated irradiated cell population according to claim 66, for
preventing, treating, or ameliorating one or more symptoms associated with autoimmune
diseases, inflammatory disorders, or immunologically mediated diseases including

rejection of transplanted organs and tissues.

83. Use according to claim 82, wherein said inflammatory disease is a chronic

inflammatory disease.
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84. Use according to claim 83, wherein said chronic inflammatory disease is selected from

Inflammatory Bowel Disease (IBD) and Rheumatoid Arthritis (RA).

85. A method for preventing, treating, or ameliorating one or more symptoms associated
with autoimmune diseases, inflammatory disorders, or immunologically mediated diseases,
in a subject suffering from said disorders or diseases, which comprises administering to
said subject in need of such treatment of a prophylactically or therapeutically effective
amount of a cell population according to any of claims 1 to 8, or a T-reg cell population
according to claim 24, or an irradiated cell population according to claim 38, or a IFN-
v cell population according to claim 52, or an irradiated IFN-y-pre-stimulated cell

population or an [FN-y-pre-stimulated irradiated cell population according to claim 66.

86. Method according to claim 85, wherein said inflammatory disease is a chronic

inflammatory disease.

87. Method according to claim 86, wherein said chronic inflammatory disease is selected

from Inflammatory Bowel Disease (IBD) and Rheumatoid Arthritis (RA).

88. An in vitro method of obtaining Treg cells specific for a chosen antigen or group of

antigens, which comprises:

(a) contacting a cell population according to claims 1 to 8 with said chosen antigen

or group of antigens;
(b) bringing said cell population into contact with peripheral blood leukocytes;

(c) selecting a T-reg cell population specific for said chosen antigen or group of

antigens

89. The use of a Treg cell population produced by the method of claim 88 in the treatment
of diseases and disorders related to said chosen antigen or groups of antigens by
administration of said Treg cells to the subject from which said peripheral blood

leukocytes were obtained.




