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TREATMENT OF | NFLAMVATORY BOWEL DI SEASE FI ELD OF THE
I NVENTI ON The present invention relates to a nethod of
wonremoenig2i nf | ammat ory bowel di sease and a neaR€T/SB2006/000959
carrying out the nmethod. BACKGROUND OF THE | NVENTI ON
Per manent cures for inflamuatory bowel disease (I BD)
TREAGHERS OFONNFI.AMMMGRONY (HOWEIADE SEAG ative colitis
(UC), are lacking. In Sweden, 1400 new patients are
di agnosed with |1 BD each year, with the peak incidence
FI%hDﬁ%Ey%%hgl%Q. o esulting in life long treatnent
W th "cortisone and/or i nmunosuppressive drugs wth
severe side effects. Furthernnre I BD often results in
surgi cal baqwel resecti and Loermn ich is
The RECSEfrantdiVEAT 10 d&labSre coFﬁt|QE5¥§ 2%%
intfh@mia®lo r&f veaRaer igkddte drar ge nxemsd fdrBQaﬁrylh@gmt the
to be an autoi mmune di sease due to abnormalities in
metthed -nmunol ogi cal response to normal Iy harniess
mucosal antigens. Based on the cytokines involved the
i nflammation of CD is characterized as a THl1 cel
BACKEHRUAWD iIQFMINE rTeBHNTSIEON UC i s proposed to have a TH2
cell nediated response, though this has not been
clearly showmn (Fuss | J et al., 1996. J . I mmunol.
Pekobnb2@ ] (e MAJH R 1Brela @ ry bckD6.dilgdd m rBovel such as
Dis. 2:16-26). t oki nes act as regul ators of ,
qumjﬁowdgﬁecaaﬂe r%}jor@é& e QR %[GRl Idiles (UC), are lacking.
i nt i-gt r {0l
T e (A D P g PR T o B0 each vear,
w1d:|1rf fedree mtaiadt € naitdertomo ammjAdl e puld aigie),nsreosfulting in life
eff tor cellslglrl cells mhen |nujated by 1L-1 d
@ai SRe Py "ﬂ AT P e %%ec?se%ve Tugs

wﬂﬂﬂ“sé%éﬂgﬂsfad'Bﬂﬁﬂdﬁ%FﬂFﬂﬂﬂhﬁﬁmoﬁﬁujﬁBﬁcﬁﬁﬁé@ deehlts in
dependent reactions agai nst intracel |l ul ar m crobes

sungdivads bavads e sectiinny aewl (RN ettona TN k@l | &5 a major
héﬁayégﬁgldicé%atlve colitis also increases the risk of cancer

in the large bowel.

IBD is thought to be an autoimmune disease due to
abnormalities in the immunological response to normally
harmless mucosal antigens. Based on the cytokines involved the
inflammation of CD is characterized as a Tyl cell mediated
immune response. UC is proposed to have a Ty2 cell mediated
response, though this has not been clearly shown (Fuss I J et
al., 1996. J. Immunol. 157:1261-70; Mullin G E et al., 1996.
Inflamm. Bowel Dis. 2:16-26).

Cytokines act as regulators of immunological responses as they
stimulate differentiation and proliferation of the cellular
elements involved. CD4+ helper T cells may differentiate into
two major subpopulations of effector cells, Tyl cells when
stimulated by IL-12 and Tg2 cells when stimulated by IL-4. Tyl
cells secrete IFN-y that stimulates phagocyte- and cytolytic T
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and IL-5 that stinulate production of |IgE and
eosi nophi |l /mast cell nedi ated defense agai nst
woao@aantes. TH2 al so functions to down regul at eCTE2006/000959
responses. OBJECTS OF THE INVENTION It is an object of
the invention to provide a nethod that cures
cellnf hapeateny b@wehldhgea@eln@tahnheaselﬁa&m& inti catodeay such
over extended periods of tine & gnother obj ec
6

aSonFHéeﬁnQénﬂPGﬁaFﬁl&P&@Fd@aétﬁEéﬁs geel FnSFHEeEG 1L-4
an?EF[[Ihﬁg Rkt Ben nohiaget $rWdulcthegowe apmar-eRt efors‘lfﬁdﬂ?ﬁl/mast

owi ng summary of the invention, a nunber of
ceﬂﬂgmedsatbhugeﬁamﬁﬁga@ﬁlnﬁﬁep@ég@ﬂﬁﬁﬁloﬁnéfabﬁéféﬂﬂéﬁlons to

enbodi r eof well fromthe appended clains .
dogﬁwﬁﬁQV é& %ﬁlﬁﬁﬁ SThe present invention is

based on the insight that inflammatory bowel disease,
articular _Crohn' s _di sease and/or ul cerative

in
OB@@ﬁ% i 8F d8f S&VEE I ent Iy cured or at Ieast kept in

a dormant or inactive state by the adm nistration of
regulatory T cells (Treg) collected fromsentine
Itno@esnobbUh@tp@ﬁ'éwﬁ amdmgﬁpémdé@|R¢QMuda)a'Mﬁﬁhﬂﬂ/that

th f|
Cué\?gnlliggl Iammﬁﬁﬁr Ye se Oflﬁm%t ehgj\}rlr %&u‘i datq%: coﬁﬁ:seat bay

ovle® RB@ic@aleldo B eIl f aritiecost er oi ds . The
unr esponsi veness of the immune systemto orally
adm ni stered antigens is defined as oral tolerance.

TARRALER - T3S SRR RIMIRRRVEANRIG IHBPIAREF i ddMIRRans for

reactlonagalnst Intestinal content and i's believed to
usee imedihat edthydat | east two processes: first, the
activation of regulatory T cells (Tregs, CD4+CD25 +),
whi ch are nmenbers of the T helper cell famly (CD4 +),
Ftﬁ*%%e?r_e%@?@c&bs e 1 o mfa e r e ltgtd ofvdrowing
aner gy cells. The first process,_ responsjble
summary of the invention, a number of figures illustrating it,
the description of preferred embodiments thereof as well from

the appended claims.
SUMMARY OF THE INVENTION

The present invention is based on the insight that
inflammatory bowel disease, in particular Crohn’s disease
and/or ulcerative colitis, can be permanently cured or at
least kept in a dormant or inactive state by the
administration of regulatory T cells (Treg) collected from
sentinel nodes of the patient and expanded in vitro. Thereby
the inflammation of the bowel is reduced and may be even fully
suppressed without having to take recourse to medication such

by corticosteroids.

The unresponsiveness of the immune system to orally
administered antigens is defined as oral tolerance.

Apparently, this mechanism prevents improper immune reaction
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for the tolerance to | ow dose antigen exposure,

presumably takes place in the |ocal intestina
woyogherid2zsystem and i s dependent on the produCrsB2006/000959

the cytokine TGF- b . The secpnd (del etional) process

presumably takes place in systemc |ynphoid tissue,
aghihggergdebyifiblt eoadeant hgends brdikgesi rol de medihé&ed by

mechani sm behi nd i nduced tgleggnce o_intravenously, i v 7
atadapAtstEPeBraReF§eaAs fhArfhe 4BSeRCEISACRAUNS 6§Fcal -°Y
CGE%U\(%QEBST%QN@M% ! QIElagenicc MBgan I SEess tielper

e nore prom nent after high-dose antigen exposure,
ceThefaotilyatCOA of andes¢condl ¥t rike| yndeghiaredli flonal

rder to maintain_bal.ance,i.n [ e b :
dei@%?&?nﬁre§88§gyv89akdCﬁﬁégrrgg%egqgﬁﬁuﬁ%%%%%%%sgeggon51ble
FoSE€ERel Boadtr-andBURDLL Y owkdopat centigen expOsohre, presumably

di sease nesenterial |ynph nodes ar reatly enlarged , .
takssabsrgh oh BRBONCFOHI SHPRgaraN oA TBroE b aE e Sha s
de?gnid\éﬁ i on. +AS LBRJuSrakn kff ameidyendike mesep . erital second

ynp

nodes adj acent to the inflammatory site are |
(deflietraoinky ) r sporsisbiog efsgmatiey diekiesadd aste tifats e c

The first nodes di. l.o I, : fr tihe
ly@ﬁﬁpéﬁe lgﬁgg’aFélgggﬁgﬁ'ggh??ﬁgfgﬁggg%ngg%%ggr ing to
s ianifliafs t opre@fke et ads pac bedfi nich e ridueent itad eregdattory T

cells in an activated state are coll ect ed froma

i ngaEvEeROUS LYy R LRGEES 1Sk AT A o des )H i A3 HY Dovtel
s @RS it B hBRargXPanded 1idt tdr 1 A diid Midisethism
I'n the patient.” According to a second preferred aspect
seainst He ey entrico p noggueattoraf tR e 4P S foH-eE8T VatRpure -
state are collected froma patient's | ynph nodes
drai ni ng heal thy bowel segnents thatis, bowel segnments
THOL Afifecties Ry MBRe lexpandedt dictliy rosguiat ed-imfassgc to
in the patient. The activated as well as the

he. . .
meiariad \b@tlé’dlcreed@l é:tbf?r yH I |%Y%?fr%ch3f I peeessive
aﬁglﬂﬂggygeé%gd\ﬁﬂﬂﬂ%dﬂééﬁéﬂéék@éf%ééﬁ“ﬂﬁ5éﬁﬁﬁﬂﬁm&ﬂﬂﬂy. In

as cytokines. Accordingto a third preferred aspect of
patherntrventtitolfrohn’ s disease mesenterial lymph nodes are
greatly enlarged as a sign of uncontrolled regulation of T

cell activation.

As IBD is an inflammation the mesenterial lymph nodes adjacent
to the inflammatory site are primarily responsible for the
drainage of that site. The first nodes disposed along a direct

route from the inflamed area are called sentinel nodes.

According to a first preferred aspect of the invention
requlatory T cells in an activated state are collected from a
patient’s lymph nodes (sentinel nodes) draining bowel segments

with IBD, expanded in vitro, and re-infused in the patient.

According to a second preferred aspect of the invention
requlatory T cells in a non-activated state are collected from

a patient’s lymph nodes draining healthy bowel segments that
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regulatory T cells in an activated state or a
non-activated state are collected fromlynph nodes

wdnrei7eng2 bowel segnments with or w thout |BD, PCT/SE2006/000959
respectively, and expanded in4vitro. Expansion may be
continuous or in intervals, such as in phases

id ntewalptsechnpn restong plesed 9y . IBhe expanted in vitro, and

regul atory. T cells are actjvated (st.inulated ith
FRTERE 1) SHE GOHOL T | Rt T S S [ ekl r g Ehe mon=
addiomady ifgir@ra@dﬁ YT howel s segresitle Alderaat i vl yedReher)

regul atory cells collected from|ynph nodes draining
a o tasb ghre it 5E 5@ thY otuviahisute 9B Ardi @et3 v agveokines.

(stinmulated) in such manner prior to expansion or

bet ween expansi on phases. One cytokine, preferably two
Adrombimey dyd oki trielsr & gp eefiedrdd ompec2, of LElve 1hvédion

uch, as_a qytokine cockt ai | sin

TGF- b, TSLP i |
st 7 e} el N TR er @ Rp 2 foivatea

st a8 & dISBsh- 4y CORd M Wédds tdnea Bl h @Efowr&l I é€dment s
fromthe inflanmatory bowel segnent to obtain Treg

widdt iaatiigmout IEDal Jé@)slﬁﬁ%?je‘f?ﬁ)dr taNPrexpadedrin vitro.
E%%f(%gg{aa%gﬁ@ SGHL MALLP0 &}’ J*:ﬁeilpéeﬁ%ié CD§uch as in phases

rapanycin. After” expansion, the expanded
irangk agiteditied regulad oslyasle cel | STlee eexpandddiseedgubhatbey T

tient. Treatnen ith autol ogous requlatory T cells
A THRE ANRYAGE of *T LB O heh TECREHGE 6F e
cafd@tdSiomneh ©f I Hnef dd € asyt r HASEOf b gath OiRf fdBitory bowel
variant of the third preferred aspect, regul ator

T

se@Eent | pHEreERtiveld shateecslakered (¢ *Fy‘ﬁ%hi/ﬁ%’él%é from
PS5 | . “h

1 é?}@k?ﬂﬁ%?ﬁ@%ﬁ% g 5ﬁef“§£bﬁéﬁ%% wf%% &f{%IEQEﬁgnIBD are

di sease; activated wt
a@ntvaesd ekdtracild e the sudh anmtor yoside to expansion or

conbi nation with | ow dose of the, cytokineg |L-2 for
DT AR L RS S 1 B4R L et SR ek e bibfy | BRo or more
c@ipodi ese pogi &gt £ &N op-and/ or - TNFra-1 @, spepressTItl, such

skewi ng and TH2 expansion. |t is also preferred to .
agondiviorinheceektat eemrubsingi bbetvalk~8uchlaslf rBai-f, in

p%%ﬁ?%?fgy fé?ﬁgffyréiﬁfrbﬁéyusé@ P@rééﬁﬂiﬁétfggrxigﬁythe
antigen extract from the inflammatory bowel segment to obtain
Treg activation. It is also preferred to provide for
additional Treg activation by use of anti-CD3, anti-CD28 and
rapamycin. After expansion, the expanded and activated

regulatory T-cells are re-infused in the patient.

Treatment with autologous regulatory T cells has the advantage

of reduced or even lacking side effects, and of high efficacy.

According to a first variant of the third preferred aspect,
regulatory T cells in an activated state collected from lymph
nodes draining bowel segments with or without IBD from a
patient with Crohn’s disease, and activated with an antigen
extract from the inflammatory site in combination with a low

dose of the cytokine IL-2 for expansion, preferably in further
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time period of fromone week or nore, in particular
for a tinme period of fromthree to four weeks. Thereby
wea prmatisei on of TH2 cells is obtained, which PETSE&W6/000959
in autotransfusion to re establish the TH1/ TH2 bal ance
in a patient. Expansion can be supported by additional
combl hMat banwithhaatCh3ddasti hadynsToIFNprowadik2 SRéwondgo
an anti CD28 anti body can additionally be used in thJ_ﬁ g
sUBRBAAS] Bl | LGB nAkf oFrdn P AT it I -4 AT g ST e
£oPE6ARAEAGNT @nd e8%00d VAL 9h theckRiang RreheEsedron
aspect, regulatory T cells in an activated state
eveolyl deyedof pusrlydphithodey, diai RRA§LeoMETr seg@hey for a
W th or wtho | BD fr ti wi:th_ul gaer atyi ;
CLEG) rpF'fr%og: Sgaggef?marggeag’tg;e\%afggdh\%!}:elﬁ é\LtrIl1 g%trl géﬁltlg?frfgcrt a time
pefriem bife firofl ahmretory Sicue weeksnbThatriedy w thororietdron of
nore_of the cgtoki nes IL-%,,IL-lZ and IF{[,}L@ for . to re-
Tugxpahsf ohS PPEFERED! y"PACR Ui B hBFedoiBi AREPSARPEHRSARE
eskhh13ne/ %ea%%/ﬂz I']:S%Pemwojﬁh es.pdiidst alsgopreienresh be

to condition the culture nediumin intervals such as
suppomtedeby @aylitd omadr yoitiifer ieay wijth sadhX @ndrikarsry To
. _day fo t.inme perjod of. f 0 0 :
lmﬁébfgtviecflpﬁgrS]?eowlrggeﬁnnearg%f i(% of r%}?ﬁ?t r%aeﬁ?%&?%ggonally be
userieks. tAddickipamali ost iimuldontueta td©nChE tan chrCE2 R ImehL. Hie

provided, in particular towards the end of the
a i-on period. According to a fourth preferred

aspect of the invention is provided one or nore

cytokines in a pharmaceutically acceptable carrier for
Adaradiitigo tacti sadoon ofaniegil aforbheT tddnd it gt aspect,

fram,a patj ent, .w t.h [.BD,_ i.n ti f '
t el%@@& O&B’f ér’c &5y TRECAGSS rla;ipc1 %eol gngfaE;el f{%@pe?%ge# p%do m lymph
nRERe ¢ir aafh itnke Homeantdamdre: prvavitded avingtdiod D from a

obt ai ni ng _sentinel |ynph nodes draining bowel segnents .
PRt BD Borpasdiatd e i g éi%%ﬁ?pﬁ?atiacf%taa?‘iﬁ\gagteé with an

29N SUGH A% RGNt R U d1nfnd &8Pl c @rgasc@fbiderion with
one or more of the cytokines IL-2, IL-12 and IFN-a for
expansion, preferably in further combination with anti IL4
and/or anti IL-10 antibodies. It is also preferred to
condition the culture medium in intervals such as from every
day to every fifth day, in particular every day for a time
period of from one week or more, in particular for a time
period of from three to four weeks. Additional stimulil such as
CD3 and CD28 may be provided, in particular towards the end of

the expansion period.

According to a fourth preferred aspect of the invention is
provided one or more cytokines in a pharmaceutically
acceptable carrier for in-vitro activation of regulatory T
cells collected from a patient with IBD, in particular from

sentinel nodes affected by IBD.
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intestine of a patient suffering fromIBD, identifying

| ynphatic tissue stained by the agent, optionally
woroiingist he stained tissue by sutures, and reBETSELNY6/000959

the stained tissue. The resected tissue is carefully

i nvestigated (inspected, such as by m croscopy) , _
Acebedengonot he fedmhi pek feyrphdl aspestdodi ey ipowgeition 1s

se ts w | BD are exci,sed fr the.ti ssue. P
Prﬂ(‘,’ggr‘% i ﬁgmﬁgﬁl‘z?dsioﬁﬁ%ﬁaé'fﬂéﬂgegegggégp S B Hodrsh 5 Y
boki® 1P5eYnded sa wIRthhaB Dok onpeliatingg inggwtdtes . TyeelHatic

froma sentinel |ynph node draining a bowel segnent
StAiLOANPBBICESMENCS /G BR&PrItn§ 14 predsurle 9Pne A%ffsh of the
infm.%g%’i{lgo e git 534G ithE CRlr 3USRE FHRN THIET 6k ARS8/ il R

romthe node,” and isolating regulatory T cells from
lyith@asispernsisor. sAcdordi by tthea agendnt wprisfrerrlay marking the

aspect .of the_invention are provi requyl at . T ;
SEEAPES aGIHEel™ KON SSenti el hRY (r%peéh1 desal it ARy & tosue
ThROWRIs TR aRE Rl Wi iIBBa daumiingr iprefsrirgart eabpeiatspafted, such

the invention are included in the appended cl ai ns

asTRY FYEERSCORYA/ [WHEERIROTe i caiSRatF 1P g rladiRly npdssg |draining
bo*g%lr Sl SERGS LA &y 164 RUcinQly 48 idHe edhadident s

the“invention 1llustrated by a nunber of figures.
SHORT DESCRI PTION OF THE FIGURES Fig. 1 is a diagram

show.n ctivated.Tre [ T i dent i f i .
AIRIS S SIS TR gLl gb s
préAHRMas hpwHg & undlianalg Weam lassayy A eBlshowen a

an RT-PCR assay of nRNA extracted from expanded Tregs;
sepitgned lymphdingstarHowing & ROWegul Y CHpdti %%/gnf
co?ngzg.%g]rgg%%e%t%ig% baEfﬁaee.sSQ% i _ec.rheexl%tﬁ% Ubdd! ToPlecting

ram's ng the activation of° human
tHemmeridl agisgadnciedrl stHyredry endogidreolist mon ridove fodenm agnd

isolating regulatory T cells from the suspension.

According to a seventh preferred aspect of the invention are
provided regulatory T cells isolated from a sentinel lymph

node draining a bowel segment with IBD.

Further preferred aspects of the invention are included in the

appended claims.

The invention will now be explained in greater detail by
reference to preferred but not limiting embodiments of the

invention illustrated by a number of figures.
SHORT DESCRIPTION OF THE FIGURES

Fig. 1 is a diagram showing activated Tregs in a Treg
sample identified by the expression of two
surface markers;

Fig. 2 is a diagram showing a functional Treg assay;
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i nfl amed bowel section; Fig. 6 is a diagram show ng
t he dose response of simlarly activated Tregs derived
wébnrameeiti nel nodes; Fig. 7 shows the expressPomsatons/ 000959
CCR5 as a marker for TH2; Fig7 8 shows the secretion
of IL- 4in Tregs fromUC patients; Fig. 9 shows the
FigecBet i ehook BENRF-PARTRegsyl odmmBDAparitedtoyed from expanded
DESCRI PT1 ON OF PREFERRED EMBCODI MENTS EXAMPLE 1 .
| denti f F€&EFén of sentinel nodes draining inflanmmatory
rigowel segnenisadhaemsenbiAaly Bnderteahaitqueg kapabaey of a
used for a decade to establish the staging of .
mal i gnaBteguRBardatiarnPeiRERi §RaNE IhELafEREnSIe™/
.breast cancep. S L5 eak$ il inf 1080 neeainng
Flgurgeryg%ygdgﬁﬁgggﬁggghggﬁéngﬁgd?g?ﬁgggaFPbﬁgfhe
cancer tsmngoadobyrphatiedlst byniengcagdegensush exd gegtterfirom an
bl ue (CAS &29-d1§-9 nd p%tent bl ue V (CAS 3536-49-0;
of ten stpprPBE%aS Yy StarEicim thel ated dimer) , which is
riigi @ct edsi B thaghesi ehalviageaseotiokke reppesisenef Hienilarly
sentinel nodes so identified are marked hy suture (s)
or by oek&ivatafs TTEREN deke Viest éSOMmgenitddiedndodes:
ril 096t her i Lh ynaft, %te%% 1R QYENRCRZ0NES AR JRSE M Y2
i“ncl udi ng vessel's a regional |ynph nodes are
Filesect edhiomsa thensentrietrian wEndér4 The Tegectfawpnt iKsue
is careful Ly investigated and the sentinel nodes
i dent i f PBG ERG Fenoved. This nmethod is applied to
FigENtd Nelshaqdes ndr aidreg ket bA miFewed rand: aywffeet exd
intestine in patients with ulcerative colitis or
Crohn' sP@its€adE.- I n addition a venous bl ood sanple is
collected fromthe patient. The peripheral bl ood
sanpl e and the nodes together with specinens fromthe
DHIUH IRTEO rOF | RS ERRRER BMMHBODIASENTH est i nal segnent s
unaf fected by the di sease are then processed in the
| aboratory for inmmunol ogi ca

EXAMPLE 1. Identification of sentinel nodes draining

inflammatory bowel segments

The sentinel node technique has been used for a decade to
establish the staging of malignant tumours, mainly malignant
melanoma and breast cancer. The sentinel node is identified
during surgery by depicting the lymph drainage from the cancer
using a lymphatic staining agent such as patent blue (CAS 129-
17-9 and patent blue V (CAS 3536-49-0; often supplied as a
calcium-chelated dimer), which is injected in the lesional
areas of the intestine. The sentinel nodes so identified are
marked by suture(s) or by other means. Then the intestinal
lesions together with unaffected marginal zones and mesentery
including vessels and regional lymph nodes are resected in a
conventional manner. The resected tissue is carefully

investigated and the sentinel nodes identified and removed.
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analysis and T cell expansion. Peripheral bl ood

| eukocytes (PBL) are purified by Ficoll-Hypaque
wORhEromicz a, Anersham) . Single cell suspensi oreT&S£2006/000959

| ynph node cells are obtainedgby gentle pressure using

a loose fit glass honpgeni zer. Antigen extracts from
ThuetmsthndllsaappésedreopsepanedlbyOﬁ@ﬁoggaumnm@ e h

1oLSRAS LEOTERLS 08 COUCE BOTOReL e oLk P e rarive

are en

cosubjigectedct-enhurctiigralscanahy sesii tEXAMBLEedous blood sample
Isolation of T cell popul ations Lynphocytes and

isnenédpessdaka opultinfi 8 tiesih-bfH6d PEEAPREsagr Iy sample and
th%o%aegs ltg%egh%)ql ku*éxﬁp%g,lé% Rlowis (EABRI $ham;Bifaseieneas;

coat or blood sanmple in
legliessi as WaildabunedembamaRBSe§W@n@§r@ﬁ@ﬂ%?qQW%ﬂéﬁthe

ont o Flcoll-sodlun1d|atr|zoat |_ut i t
R e S L
anBl1Rsikhankymkeant expame :LmnOCE’settﬁ@h@QialleGiled)oatldlh@cytes

i nt erphase between the Ficoll solutigon and pl asna,

(PREer xe OUified s Fse IgravRecdi d& Qiﬂmﬂgiﬁjzﬁm Gham) .

Sl%%ﬁ%ogkqf he éﬁgﬁ%néng%ll O%ﬂd%'d@ﬂ%é‘%%%'&ﬂﬂ&%ﬂ%d by
ast e pi pette, d'the cells washed with

geHB$§ p&a@mummtﬂmags$.mqnﬂd ﬂW@&d@@Sﬂhﬂquﬂnﬁﬂﬁraﬁﬁﬁlgen

pl at el ets. re nat  used | te
SXREY %\Eerfé?og’t &F&? 31 “:?‘;L Vjoml I\?lrené)dgel?m cont :fnl} n%og{ﬁ)rllzmg
@lﬂﬁésdk(ﬁﬂgﬁﬁeﬁﬁgjjh(@!ﬁdﬂﬁﬁﬁlemd@ﬁHﬂﬁHﬁ(NﬁﬂlKHWbd-by 5
cells and CD4 +CD25 + cells were purified usj é%éi o

ml@uﬁ@lﬂ@@@@éﬂm@ata& MY+ &RE Bt @r Bt cHPIe
The cells were counted,
fd%é%y% ugegﬁdgﬁﬂ%% g ;

centril for 10 m n, the supernatant
plpetted of f conpletely andcells dissolved in 90 nL o

MACS buf f er 5 % 01 % sodi um
EX&W&@ i‘r PSS! (tn]oo %fBﬁfcoe ' %‘%L} a%‘% %ody Cockt ai |
per 1 07 ceIIs This [ abelled all non-CD4 + cel
popul ations. After 1 0 mn |ncubat|on at 4nC

Lyopfhomitties Binst inPiM @& eBeace g it ipe derem %%O%d%%‘ﬁlp es or
bd¥¥§lég% éﬂdﬁaﬁé”ngbll—Hypaque Plus (Amersham Biosciences,

Uppsala, Sweden). The buffy coat or blood sample in question
was diluted with PBS and carefully layered onto Ficoll-sodium
diatrizoate solution, after which the two-phase system was
centrifuged at 400-g for 30 min. The lymphocytes and monocytes
collected at the interphase between the Ficoll solution and
plasma, whereas erythrocytes and granulocytes gathered at the
bottom of the tubes. The lymphocyte layer was removed using a
Pasteur pipette, and the cells washed with HBSS to remove
excess Ficoll-Hypaque Plus, plasma and platelets. When the
cells were not used immediately, they were stored at 37°C in
RPMI medium containing 10 % HuS, 1 % PeSt and 1 % glutamine.
Conventional CD4% Th cells and CD4*CD25% cells were purified
using an autoMACS Separator (Miltenyi Biotec, Bergisch
Gladbach, Germany). The cells were counted, centrifuged at

300-g for 10 min, the supernatant pipetted off completely and
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additional 1 5 mn at 4C. Cells were washed with -20
volunes o f MACS buffer, centrifuged a t 300 -g for 1
wO 2007r02713ke super nat ant renoved conpl et el y andPCiSE2006/000959
cells re-suspended in 500 nL @ f MACS buffer per 108
cells. Magnetic separation was carried out in an
CeﬂyéO&@éﬁbfk@draho90tpD dépMﬁCS noAfED (8, 6ek| BSA; o/ mM EDTA,

the sa . T o isolat CD25 N
0, Phe® ng¥u%oﬁ6F§?lbﬁ Pgﬁi EEéIEOCE#|8 m@ig ggui E&%ghy
cobfPLEifHERd187 tca00s 0 fi01s 11 &bd Ted S&pﬁrﬂ@ﬁaﬂbﬂ em)]yled
conpletely and pellet dissolved in 9

popuﬂﬁmoaﬁd Afpei 18 fﬂlGDZBCWPéFéBEaé§ 6@? 1@)9 etlé1 |°§ Anti-
B1§ Lery gggad gg@th%m @ﬁil§cﬁa§2§d&§al§n&eiﬁcMB§B§Q for an

%ndescr vé and t s were isol at ed
adBiyipnalt igemsel ect 460.i elhe aatC@W@ShSelpafrliﬂ'lor“zo volumes

Aliquots _fromall popul ations nal yze flow
OfcyﬁgﬁePP§feEXAﬁ§EEr % IEfafdct ?Ogn¥6 g‘%é?ﬁseb y
suE'eQWa@Xh@”@bﬁ%v@ﬁo‘doﬁl‘ﬂl‘é@ﬂ.@y ahEAeﬁ)e wad lysee-tsuspended in

Investigate the expression,o f different surface

500apkePE MﬁC§h@u|f§@|rap@df a8’ | cpbpit NpeReticcFPRaRAESOR WasS

dlstrl e FA +
oS or 3 b S e e T PG T et

r@&lnﬁzlhgf tsfge@let BaolS@Jfactre the @Dd, /Cﬁ@5sufp@lh%t fpem the CD4"
oured off and t e e re- sus d 0
ppAGS B F e 147 R ol LeacHoEht FBRayfo BoBtaeeddgs t 200"
roaddedand isneehated ftorredvddeasinpd & oliyn ahd pka‘Llet

mhereupon the cells were washed once nore with

disgicflered dentd0i dged é@é:soéﬁdc{f@ra@dldr é()s,l}élpé}f%@d)%% DﬁlqﬁoBeads
peéf@@hr%% <LYRie0g, Skl eﬁbgggbn ééaﬁb@n RE cells were

8 | ySi's, m xe I ncubat e mn at
wa%H%dCa%eB@@@ﬂMhﬁdrubdmujanﬂnﬁhélQﬂaﬁﬁ ché&sowe@eag@pdated by

a s descri bed above. d.
o5 20 abovey The SUBSin A yes Boued dfde sron
aléeg)%glﬂf 18T iy &h ANal 1S} S dVas; GaIdW edly ke tisy NG @

Di cki nson FACSCal'i bur instrunment (Franklin
Lakes, NJ, USA) .EXAMPLE 4 . Proliferation assays The

RESST V8, ARl Y Al 108 Brddi Y P4 HEPR5 GRbL By

Flow cytometry (FACS) was used to investigate the expression
of different surface markers on the isolated cell populations.
Cells were distributed into 4 ml. FACS tubes, washed with 2 mL
FACS buffer (2 % FCS, 0,05 % sodium azide in PBS), centrifuged
at 300-g for 10 min, the supernatant poured off and the pellet
re-suspended in 100 pL of FACS buffer. 7 pL of each antibody
to be used was added and incubated for at least 30 min at 4°C
whereupon the cells were washed once more with FACS buffer,
centrifuged as before and re-suspended in 1 mL of FACS Lysing
Solution for cell fixation and erythrocyte lysis, mixed and
incubated for 10 min at 4°C before washing and centrifuging
them once again as described above. The supernatant was poured
off and cells re-suspended in 500 pL of FACS buffer per tube,
after which analysis was carried out using a Becton Dickinson

FACSCalibur instrument (Franklin Lakes, NJ, USA).
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I nvestigated. Round-bottoned 96-wel|l plates were

i ncubated with 25 nL of 5 ng/nL anti-CD3 1gG in PBS at
wOZo@@2fide 90 min. Wells were washed three ti meeT/sELI06/000959

200 nL of PBS after which thrge different cel

popul ati ons were added. 100 nL of 500, 000 cells/nL

exfipdreehl spradi abedtwbhhadsa®pg were added to each wel |
together with 30 000 CD4 +CD25~ responder cells and 1
ng/ mL sol uble CD28 (final concentration) . CD4+CD25+

Th%egh?g¥ggg1@@d391§9t&h%f“@hES8%%1!@6&'@®4a@EQBtSCéI&s was
crea a nunber of f erent [ CD4 +CD25+

invekkigatieds. Ragnd-bentookde§éaierdnbdesest weps iomphpated

re_added to the.r onder .cel i .
nggdgg mﬁapf ¢ RgY m%eﬁpslf Ia? g ﬁérg%%eaE A °L, fog 20 min.
wellos feue ahshiede tdays heherse wi thiC 06f p[IBId]f tpm,sﬁacﬁu«asc which

was added to each _well and the plates were incubat
thEge 6 TR eAPRE: CRAICROPHAR EPE PRGZoR e 2000 Hijp OF 500,000

ce§§|VﬁL P@—E@ﬁW@dma@H@t%Qﬁvﬂﬁhl2%0@®e%%r%féﬁﬁﬂﬁﬁrﬁﬂiddth well
l'ass bre filter (vm ac, Turku, Finland) by a

to@elthehrawé@t &0 OPOVIFER, CD@ﬁdeEﬁSmndQJSAgellWJ@ﬁi LExHgy/mL

GalS R S IR i g A e

toﬁ%%ieoaae@%il\él t_'l_yll }m&yrm@s Wit s m@ anrm& Retrapiiate of
i qui cintillation Counter (Vallac, Turk Fi nl
diffexambl EDd CD3er Cip qu?oﬁJcFFS;ﬁ SF%EBQPgrégﬁ 2@%5%%(1) equal

nut &S ‘@%rB%an@BQBedcéiPsm Ped V2 804 8S €escrébgdnder cells

ove. were prepared froma different donor and
1nra1dn atdeld t(izmmaly set3-of0 v 1d4 + cells were then
all o-activated by 1.25-10 6 PBMCs in a volunme of 2
m./well in 6-well plates with or without 1 ng/nL TGF-

pikltes Thedhaims aers demportf Bk Gr Gelve shngd dsefiwre 1 uCi of
taken for flow cytonetry anaIyS|s and RNA extraction

[36H tdayniziines wasd apdakAMPIE B! WaRNA 383 ] iR iy e re
1ncc£3|>§%l SYNNESIS %ﬁ:’gf aati an dHaamdidd eretefelt -20°c. The

popul at1 ons for use
cells were thawed, and the well content transferred to a glass

fibre filter (Wallac, Turku, Finland) by a cell harxvester
(TOMTEC, Hamden, CT, USA). MeltiLex A - Melt-on scintillator
sheets (Wallac, Turku, Finland) were placed on top of the
filters and melted at 85°C. Radioactivity was measured using a
1205 Betaplate Liquid Scintillation Counter (Wallac, Turku,
Finland) .

EXAMPLE 5. TGF-Bl induction of FoxP3

CD4'CD25 cells were prepared from buffy coat as described
above. PBMCs were prepared from a different donor and radiated
(25 Gy) . 3-10% CD4* cells were then allo-activated by 1.25-10°
PBMCs in a volume of 2 mL/well in 6-well plates with ox
without 1 ng/mL TGF-Pl. The plates were kept at 37°C. Cell
samples were taken for flow cytometry analysis and RNA

extraction on day 2, 5 and 7.



10

15

20

25

30

35

in PCR assays was perfornmed as follows. Cells were

lysed in 1 piL of TRIzol (lnvitrogen, Carlsbad, CA,
wiS#y7/pei325-6 -10 6 cells, after which the sanpCe/Swnam®6/000959

either imredi ately frozen at1970C for storage or

incubated 5 mn at roomtenperature before 0.2 nL of
Ex&0bOR 06 Or RNNeExttadRizal ahdagbNh westhdded and the

t ubes shaken vigorously. After 2-3 min the tubes were

centrifuged at 12,000-g for 15 mn at 4C. The

RN{% %Q'ﬁPQE@EgﬁA?gHEOH%f@@%éﬁt"\@éllf apphientednko raxf [L@%lér use

precipitated with 5 nL of isopropanol
1an€Rrrh.s§Ryzowaasedrtfnrmeﬂ| pSt f@ﬂ-éﬁwéndcﬁﬂ}éﬁba’ﬁéﬁ igsed in 1

ratu enkhi f §i 6
le??Og%%O?o#&Tg rogap 4@82‘?‘%@‘3& grhnatﬁgﬁt %gs rerm\}g
cednd, t hetpel vat chashed sanphelwak eﬁthSr%immhdn@weﬁarfmpzen at

TR zol used in the first step, Tubes were vortexed,an
~T0éht ?PFu@EBréEﬁoﬁoén&‘#’&i g i BB 25CEOgR &ETRIGEE +31d

beggge pgl beks, W@r%h@%&%&ﬁ%mﬁb%rdhLe@R¢5010r@h@kn& was added
Issolved In 10 of RNAse free water and i ncubated

andt tB6 @@beer smakmnn vigoNAUSY it hASite rwads Sc A¥im ddpeoubes were

wi_t h_i Scr.i nt | Ki (|o r cyles, t,
ce&ﬂrlégﬂfdag%o %O%%/g ?ﬁ% &3 h#act%&r érg%g pT:F%t %coal paren
aqE¥BNBLEhése H@byﬁ&b&Séeﬁh&UntBeaCﬁm@Bh(ﬁ@@ﬁ,aﬁ@d%&NA

ime Quantitative PCR_Synthesized cDNA from

t
praicipéfehedc it npOpd AL e R ogahon Hat iR L), used in
a nggﬁt g%e?%n\ﬂasintc%b%%te%ﬁtloe&ﬁhe%@ R teeRdat@ARDibefore

lymerase Il (RPIl) Priners were obtained
cefnrtarmf@glaengeln@tAB2 Aedtinger SRedem aseduéncddte P natant

W&%C%Tw%ﬁéﬁ%&l&gygr% of 75 % ethanol

pé@VﬁIﬁ@ﬁ&G@WG@@Hgﬂﬁ'mﬁwﬁhﬂﬁt-SB@&?“M%%@KWEE@NWBMﬁexed and

RPII forvvard _{5%%%6%%(3}% é7eve{se |whlch the
peTaagY! %rEUfbfr‘:i = fARA Jhag NA Polswry ase()New BB Bl in 10 pL

I ol abs rankfurt am Main, Gernany) was used
of RNAse free water and incubated at 55°C for 10 min. cDNA
synthesis was carried out with iScript cDNA Synthesis Kit
(Bio-Rad, Hercules, CA, USA) according to the manufacturer’s

protocol.

EXAMPLE 7. Polymerase Chain Reaction (PCR) and Real Time
Quantitative PCR

Synthesized cDNA from the different cell populations was used
in PCR. The aim with the PCR was to detect expression of
FoxP3, GAPDH and RNA polymerase II (RPII) Primers were
obtained from Cybergene AB, Huddinge, Sweden. Sequences:
FoxP3, forward - CAGCACATTCCCAGAGTTCCTC, reverse -
GCGTGTGAACCAGTGGTAGATC; GAPDH, forward - GAAGGTGAAGGTCGGAGTC,
reverse — GAAGATGGTGATGGGATTTC; RPII, forward -
GCACCACGTCCAATGACAT, reverse - GTGCGGCTGCTTCCATAA. For
ordinary PCR ThermoPol Reaction Buffer and Tag DNA polymerase
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whereas | QSYBR Green Superm x (Bi o-Rad, Hercules, CA
USA) was used in quantitative real time PCR The
woeeteoizg were carried out in MyCycl er Ther maPCOBEL®6/000959
or iCycler iQ Real-Tinme PCR Betection System (Bi o-Rad,
Hercul es, CA, USA) respectively, according to the
(NBOLA§Dhhd3Ds0akb95CFring fart48m6BEiandGaamaaty ) 72€sf ised
at least 40 re?etitive cycl es .Fog the quantitative 4 A) was
whegapst L REYPRRCFE5Rt PBRS TR Xel Bl PV B2 G0 aAEFCELRSH TEY hG
uségsiﬁpahbﬁgi€§t5@¥'%@@@ BY & PZRNgEheDrGactE¥Ps were carried
matol” . 2002 30:503-12. PCR products were separated
oubtnia By%ederofhegubl Syeleangs devedesdify Rggl-Time PCR
xcitatiqn of i rporate hdiLu r om : -
R T S o
ackedasngf tbBBhpapirenbeolentlionelatnddes , f Bom att dital65fC and 30s
20 patients with IB? wer e harvest ed H% sur, er¥:and
atj d¢est fe&t 88 1885 Al YREGEEAYG FEE PphSdytes
qubEALS) 1 WRr € c6hakaGePICRE G Wit oS REGle 1@ ifRE quantitation
expression of surface markers CD4, CD8, CD3, the T
methlod wesepPol 1ETCRE, rEVi%WedDbY, ercmsRO B Hematol.
14. nber..0 I AQRul Bt i WAl
Zoggaépngg%(ﬁggu%gngf .ufﬁgDﬁéﬁgéfI%%Q¥%eg ce fﬁ@%aESmgarose
gefllQuRGdt ®abelsnalermlc tien $ntlivhelx aiddesi cdr aifiimgpamporated
i nfl ammat ory bowel segnent, conpared to the nunber of
ethiggdam Pr&8HCGEnel nodes draini ng non-affected areas of
the intestine. Tregs (CD4 +CD25 hl) purified from
sentinel nodes draining an inflammtory segnent and,
EXEMEGE (BCDARER2S: it isuy i & okt addimsd é%ﬁﬂnﬁﬁnﬁkﬁel nodes
fg gaged .i.n the inflammation however differed
© G4 in their regulatory activation of T

s
cells: the Tregs fromsentinel nodes draining the
inﬂammunysueFmHonmd#EHHsﬂmnm

. y i

Serégaedt iRFtehe Zedt i1 QG- ¢t Q:é?éi%le(fﬁisgdfletq} 3B e
ha S s R ol GRld eRRanseiegul aldmd capabdé tacquired

0 regs from sentinel nodes dralnlq? .
lymphocytes (SEALs) were characterized with respect to the
expression of surface markers CDh4, CD8, CD3, the T cell
receptor (TCR), CD25, CD69, CD45RA, CD45RO and CDl4. The
number of CD4'CD25P Treg population was examined (Figure 1).
The number of Treg cells was found to be normal in sentinel
nodes draining an inflammatory bowel segment, compared to the

number of Tregs in sentinel nodes draining non-affected areas

of the intestine.

Tregs (cD4a*cp25™) purified from sentinel nodes draining an
inflammatory segment and Tregs (cD4a*cp25™) purified from a
bowel segment not engaged in the inflammation however differed
substantially in their regulatory activation of T cells: the
Tregs from sentinel nodes draining the inflammatory site
performed unsatisfactory in regulating the activation of T

cells (Figure 2). In other words, the T cell response
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affected areas is clearly inpaired. EXAVPLE 9 .

Expansi on of regulatory T cells For Treg induction and
wexpangiion CDA4+CD25 ~ T cells from peri pheral BCOS#E2006/000959

were stinulated with IL-2, CB28, allogenic feeder

cells and TGF- b . After expansion >85% of CD4+ T
regellbs iexprapaed 1Hitgh dfeTeleg soff roBR 5 einfdinedt invgleFr eyaining

phenot ype as investi aﬁed by .FACS (not shown) . RT-PCR
atderbRst AECES RFalC gkﬁgﬁ%é& dpul ati on cont ai ned

the Treg hall mark transcript FoxP3, which was not

present in the CD4 +CD25 ~ popul ation prior to
EX&Rpafsi%on ExPagriens of repwd atedivcdd S8d Sexpanded Treg

popul ati on was tested functionally to denonstrate its

capability to inhibit T cell activation. The expanded
Fo2DA+6E025 ntluet RR -8 rub pipatnisdren FIDGUE825™ ) T exél bs t £gom

Treqg regqul ator ropert,ies as dempnstrated jts .
L
febdlQ e GREuE4.) artEe supderi of By Semwb: D cells

be normal in sentinel nodes draining inflammtory

expoesis ese drimit 3 el plt IS MIdITABDY (Heap PPEatire as

. he j.neffici iLd nhj kit he

BRI 8 i D e et e e che
expenbecke ldoprafafticirentonk ariegud ather Vo gerltlingsr lcdnrcdyescript

accommdat ed. EXANMPLE 10. Recogniti N ntigen . .
P S T SR ory, S U FogH PEFyIation prior
tFedparderdn edrfqioma senti nel nodes Regul atory T cells

derived fromsentinel nodes, negative nodes,

intestinal epithelia and peripheral bl ood | eukocytes

. ei aq{égo?riﬁ{;gsg &g&;ﬁﬁ.@{iaér{ Qs otlfested

TN%@G%ILH%%P%&F
Intéstinal cel |l "Honogena Ive to seven days.

fulcliidrenaty ao whsnabseratesfidrs Tragso firiony semtimeibit T cell
. Jodes st mihatod L o0l gen ex Eack ol TOmAN icn (rigure
e AR ALl C@d@lﬂ%ﬂ?’%éﬂ@fﬁi&?@%@ﬂexﬁ&%@rated by its
inhibition of T helper cell proliferation already at a 1:10
ratio (Figure 4). The number of Tregs seems to be normal in
sentinel nodes draining inflammatory bowel segments from
patients with IBD; they appear to be inefficient in
inhibiting the response of stimulated T cells. By stimulating
and expanding naive T cells efficient T regulatory properties

can be accommodated.

EXAMPLE 10. Recognition of antigens derived from the
inflammatory site by regulatory T cells derived from

sentinel nodes

Regulatory T cells derived from sentinel nodes, negative
nodes, intestinal epithelia and peripheral blood leukocytes
were incubated in different concentrations of intestinal cell

homogenates for five to seven days. Proliferation was observed
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were stinulated wth antigen extracts derived from non
inflammatory sites no or very week responses were seen
wonai7/ehican) . Findings frompatients with CroRaT/SE2006/000959
di sease were simlar to thosg4g4rompatients with
ulcerative colitis . Sentinel nodes draining affected
foal @aggisn firber caetimednchodest s igiugmbied! coltdn didtilgen extract

recogni, zg and proli ferateEﬁ%al nst the same antigen
fron SAME OF Mo ATHe | ory site (Figure 6 )

The findings indicate that there is a common antlgen
responsi bl e for clonal expansion of T cells. The hi

Hosv@ofmranef@e@ FrelilEdca dh coBsdr ved ivedddeam Sant " nodes
%% %ﬁl El%%lh %ﬁ&@ﬁ%gﬁ?%%i?té%%fgagé'ngfyggafrom non-

ory cells froma sentinel node
1rrfe$mmmﬁto|r|y prideer o orerhe wiesde r@fsmmslegﬁrwm ren (not

latqry . T cells derived from e no S

S e PO B B8 AT 8 VO Rg TS T g e

sﬂﬂﬂyﬁﬁ“ﬂa'ﬂMﬁsé“ﬁ%%ﬁiﬁétﬁgﬂﬁﬂqarﬂﬂjaibekaﬂlﬂﬁﬂddﬂﬂﬁis
with UC suggesting a state of exaggerated Th2

i nfl ammat ory response agai nst the inflammatory nucosa

sd 5 re Increaseg' ngtﬁ¥§?%§%4&(¥9é5§'fﬂnﬁhéuéibééﬁ and in

Secre I'L- 4, a Th2 cytokine,
tHepan qaetiidv atdlem Wdth areantriigen aaxd rmmlafﬁeermttdmagalnst the

BL G PREOUGETEY BT eI v

(Bl eae MePaithNiddl amdisdeaset praded i o9 Hfcdrieon
THL cytokine IFN- g upon antigen specific activation

ar(tmgmn eePPONSHRd & i Tl rigleniandi a1 of cel¢ells. The high
spo%rtj, needonr %@é]{getjflﬁpdcﬁ?sgfx%a pal i g se Wi ih UG haveonal T

an exagger pro erative response agai nst antigens
cef:lr]orexﬂemsm:fd ammetior waiﬂmea]ndlctdmi RémuragotatDroeIls

cells derlved fromsentin nodes react with a TH2
SIS o o I Tyt St oot Rtk ghpe dose
of FBW fen/ e)xtq{g%ﬂ_ncr eased production of TH2 cytoki nes

such as
Regulatory T cells derived from sentinel nodes display an
increased expression of cytokines. CD4*' T cells from sentinel
nodes are CD45ROT/CCR5"-in patients with UC suggesting a state
of exaggerated Tp2 inflammatory response against the

inflammatory mucosa (Figure 7).

Sentinel nodes from patients with UC secrete increased amounts
of IL-4, a Th2 cytokine, upon activation with an antigen

extract from the inflammatory site (Figure 8).

Regulatory T cells derived from sentinel nodes from patients
with Crohn’s disease respond with an increased production of
the Tyl cytokine IFN-y upon antigen specific activation

(Figure 9).
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IL-4 (Figure 8 ) . T cells derived from sentinel nodes

frompatients wiwth Crohn's di sease di splay an opposite
weoabi7aeni3ef activation with predom nantly prodecrisazmoef09so

TH1 cytokines such as IFN- g 15 Endothelial cells from

the ulcer in UC or the inflamatory site in the
Thentfdsid iney <ofi nepitdagret £haid T WE1drs Ceohived fieeassnigionel nodes

into apoptosis, or pecrosis and are then, endocyt osed. b
frampreddisgital Ykt ég’h V&&ﬂi%%@ﬁ%%ﬁtﬁoﬂ%ﬂét”g
r 2 QeR st iRarRied mandethel il £ iceihscang dHE adred that
via | ynphatic vessels to the draining |ynph node, the _
theemagvdiatryde T wifdrle ARG iptast 5588 Stk iprelsgrdes react with
tei tige i.ved f : hel-xal ;
= BB e e e A dargs T cbsion
(Flopnad  7ex pans i lore et d e gueo due: dgmpit ibde cyg okeales such as

areas .of inf]ammti were the econme effector cell
T D e T G S SR | D Bt fodes | Prom
pali@HERii tf d:RRAA/BD il de 8 td i iy Grohspso sl s€asectern of

and/or ulcerative colitis, can be treated b%/ ,
adfdriadsitdm gty radai redel Y LB S | el Trdoded dfings such
3 qcfil\p_ drai ning the inflammtory area, expanding them

and ‘activating themin vitro, and giving them back to

the patient by infusion. In particular, in vitro

e nsi.on of reqgulatory T cells in anti.gen, specific
B o de L hs Sastiit BR ot T 2EEubd fory
siaGC Ul @ateed e seitd ned godasat Sreiged e sentidgh’ s disease

nodes frompatients with IBD are expanded under GW
9 G q iR Rl Sl VRSP Hist RN G &R Kt ke wresed by

- L2, ’ ' T :
AN bnfiold Tielnithy TEUD 1088 et enaccycone
dissignentrdto: dcdndveh elnitd lgere se card oneyopains i oiba of yiiplegsic

. The efficacy, of, activatian is evaluated w th RT-PCR
VSR P (S T T DT Sy AR SR Bhiose s where
AHFI M & kds arditd ol @eddvpid ofa fde@df | déPBved from the
anti - CD28 and rapanycin can be used
endothelial cells to T cells. The T cells become activated,
undergo clonal expansion and leave the lymph node to seek
areas of inflammation were they become effector cells and

contribute to the inflammation.
EXAMPLE 11. Treatment of IRBRD

IBD, in particular Crohn’s disease and/or ulcerative colitis,
can be treated by harvesting regulatory T cells from sentinel
nodes of a patient draining the inflammatory area, expanding
them and activating them in vitro, and giving them back to the
patient by infusion. In particular, in vitro expansion of
regulatory T cells in an antigen specific manner takes
advantage of clonally expanded Tregs accumulated in sentinel
nodes. Treg from sentinel nodes from patients with IBD are
expanded under GMP conditions and activated using a cytokine

cocktail containing IL-2, IL-7, IL-10, TGF-B together with
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to obtain optimal expansion and functionality of the

IBD Tregs. Alternatively, if the Tregs from sentine
waadg®2di3ai ni ng an i nflammat ory bowel segnent RBCE/SRZ06/000959

satisfactory in regard of theigr nunber and/or

function, expansion of Tregs from sentinel nodes
an€igbli BgtRABtI AkbAMIALOLY fSegmeNbSyUbDNG 1t Begsam: to achieve

protocols is considered. The ration ke bg?Lnd t hi
anﬁﬂgéﬂnéP?GéféEpFBEéHSPQHtﬁgtTGﬁgsna€ Eofisitd&EF 4 7on
acbcg%@- t $Eye§§QU§@Edb§ﬂiEH RRPLOR, | &hely anegulatad.ro

thus the Tregs are functional although too few in
inhubtheiothoamabysais deggirabiedn (Fiagadradent Adeiérional

e nts. Expanded gs _of .ej r_kiin r e a
aC§§%§§l88t8%F afd &sﬁ%ﬁ’tggFéiE??gtg%gr%gﬁiéﬁyfﬁl%é% B used
tol BBHRREBPlalibon ekplnanbingendexXtnadtt ohrdmtiynet the IBD

i nfl ammat ory bowel segnent to achieve antigen spe%{fic
TregsandilERTORTHVESY . TEhdher fiFE4Ey £5PM, SR didn Aedle s
dr%‘i%liﬂgt gd Wit JRI=RERy BAGe1aRG gl @ infdY RidbieFactory in

assays as descri bed (Eigure 4 ) . Additional |
regetridvatfi Ghewirt musveir- @DEL/ ogntiunChz®nan ¢ ¥PapemRs wicdireds

35 ST BBSHL D ST ISR L L L L o

térnati vel s from
thee ke b rBedes 1¢r disnicem sdnldrrid .ammet orat ivowele degrient this
are not satisfactory in regard of their .nunber and/or
alf\@reptaNe SPPANSICEN 16 Thedy ST JRYs SRS G
irdhaii-RY, RO %’e'g‘ﬂ-felr&m@i‘?f@’ SRS S NG I S, thus the
protocol s”is considered.” The rationale behind this .
Tralgse arat ifve cappnede Rlithaugdt tove feay idomitkar £ hgwintaln

i nf.l ammat Qry segnent, bein L oprJ_at
r %?%lll‘?él ﬁngg??% ceeqtu?)c W%Lngﬁ%%g}etqheosﬁ'gﬁé}{poagn ewalff;lggs of
e iHEIe Nk it IRidNtgiver egidiataomr madj-acents howedn to reinstate
segnents. Expanded Tregs of either kind are given back
orgerdly AFBINOTEEIAiIsH 1o reinstate orderly

i mmunor egul ati on. Legends to Figures
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Figure 1 . Tregs identified by the expression of
surface markers CD4+ and high level of the IL-2
woeceEpmeoi32 CD25, CD4+CD25hi . Figure 2 . Functi 8aaiSEI06/g00959
assay. Purified Tregs from seargi nel nodes draining an
inflammatory intestinal segnent (open circles) and a
anmd@emnk&aﬁm&ﬁoﬁyoaegnmynldﬁhdeatQﬂywhqwﬁl\magment to achieve

i ncubat ed wi th CD4+CD25 cel p fied from
S SERC G SRR e v I aa 1, T TRy S,
acdeR28+ 13 Thy dwing veas waddekt-edrie rads wres ﬁurvﬂgro
the final 16 hours. Figure 3 . Expansion of

indgbid icoDAEEERs ¢d |desmridaktt (Rl it h PtOLdlrztelQ*@l
aé%lég%Lon #ﬁihﬁg%QLQﬁﬁ% %ﬁgﬁAdﬂbénéHH 1 éﬁ#éﬂﬂfﬁéh be used

expansi on 0O was extracted Trom
t exjrander df;l%mle(lD%Scpa’lfrﬁgm amd tmmdﬁmmsalxianm i pre weisD

dennnstrated by T- P i.de the e an d
TISESI &t g C§ R podes

dr%%.gﬂrﬁgt ion ﬁfflsérﬂmfaﬂﬂcﬁkﬁcbdmﬂﬂp%é&ﬁénfr dned Qﬂft C@aﬁsfactory in
pre- expansi on popul ati'on containing CD4 +CD2 5 - cells

rdgaushald htedr eguiae gHdldedwicl@y) S¥Rgrykon of Tregs

ade uat.e regul ation
?gﬁﬁ%ﬁ%ﬁ%ﬂ%lm$$Luegyﬁﬁ@ﬁﬁﬁbn %9¥§%mng

tﬂwr@m PR agicals aamslmetcs dittai nedi dnabe seahiné| this
ynph nodes , non-senti nel nodes, the ntestine

ajgsewa%% FRRTPH atS bt s IS IRTE AchPVat ed
ﬂh t
|n1fa aneﬂd&%gm' Etfe Begfroiq x5 AGhr feFé V- £4QUR88d, thus the

! secti an ulcerative colitis
Tipeds ente Fuprtel @ral DosEioesporee aghanpumrher dbsemalntaln
[ espon%?e ?J];ﬂ nabcgfelr.]aetr&)tr bewé:fl éesgrgeeﬁtl:éledlﬂﬂsgmiégn’fkgsg of

either kind are given back as an auto-transfusion to reinstate

orderly immunoregulation.

Legends to Figures

Figure 1. Tregs identified by the expression of surface
markers CD4+ and high level of the IL-2 receptor CD25,
cD4*cp25™.

Figure 2. Functional Treg assay. Purified Tregs from sentinel
nodes draining an inflammatory intestinal segment (open
circles) and a non-inflammatory segment (filled circles) were
incubated with CD4*CD25 T helper cells purified from
peripheral blood and activated with anti CD3 and anti CD28. 3H
Thymidine was added to the cultures during the final 16 hours.
Figure 3. Expansion of Treg cells. CD4*CD25™ cells were
activated with IL-2, TGF-B, anti-CD28 and feeder cells in
order to stimulate expansion of Treg cells. mRNA was extracted
from expanded CcD4*CcD25% Tregs and the FoxP3 transcript was
demonstrated by RT-PCR, identifying the expanded population as

Treg.
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caecum and the signoid colon, activated by an

endogenous ant gen extract derived fromthe sanme
wonbd7ammseory bowel section, is shown. Figure PCT/SE2006/000959

Expression of CCR 5 as a marker for t .2 . Regulatory

T cells derived fromsentinel nodes froma patient ‘
Figitre UC Raveleltdvat ef expresdsited gfesoemsliegn Thpdper cails

CD4A5RO nemary cel | S a si f . 1] kO ;
» Goporormrtich SR A ST LR, s 2
unfz8ad alpmeghicald s(firamdatimiess Wihezas Galdgudirom

non-senti nel nodes (nSLN) and from sent

e oY & SRR POl AW (P4 NPERmETorS  (oPen

ciddigsn extracts. Secreted IL-4 was neasured M
cul'tured supernatants using sandwich ELISAi 9 .
FiSeoreets .omafivate an lok ytwd melnmup oo gl ¢p ¥ g bt orGR LS

cells derived from sentinel nodes f ' i
Okéadﬁ}?cg J{ﬁor% esaesrbt.lrte:]r Irhs:y I?pﬁloél Onoens?’s e%%n%%%%ﬂ%g i(l\%%mdes’
1N foeynispntdale TOdES dstidheardl JF N vieyrephocytes were
stinmulated for 48 h with an i nflarmator%/ ntj

aahitredetd bSe ATt PN UL e Rl r B T2 ¢ Fb\géa from an
i pah egnatk?&{eﬁ l'bsé&]lgloc‘r?rkﬁf’“é}b L SA LB, CLA M s -pftient.
nmetnoad o

a reating i nflamatory bowel disease
Fi?gmtmm i &l gg)s{ei)rempém i dipgegul dffor yddseetéspomsanot
activated or non-activated_state from atient's. .
ek (AT 13 1L ToduSt HPSH A BT bRt S Wit RiBEng the
caidipuind BD e () geXP@nsh néh | hec €04 esd egly TagebhGog@nous
vitro, and (c) re-infusing the expanded T cells to the
ampatgentextractTide RET ¢ L P chig nfane ik arhRetpey bowel
i nflammat or h(g%vel di sease is Crohn's disease. 3 . The

SHethod of° ciaim2 , wherein the inflammatory bovel
FIiSLASE. i Bxpitees bdnh ver COLRS i ss a marker for Ty2. Regulatory T

cells derived from sentinel nodes from a patient with UC have
elevated expression of CCRS on CD4* CD45RO" memory cells as a
sign of TH2 activation.

Figure 8. Secretion of the THy cytokine IL-4 in regulatory T
cells from patients with UC. Cells from non-sentinel nodeé
(nSLN) and from sentinel nodes (SLN) were stimulated for 48 h
with inflammatory antigen extracts. Secreted IL-4 was measured
in cultured supernatants using sandwich ELISA.

Figure 9. Secretion of the Tyl cytokine IFN-y by regulatory T
cells derived from sentinel nodes from patients with Crohn’s
disease. Cells from non-sentinel nodes (nSLN) and from
sentinel nodes (SLN1 and SLN2) were stimulated for 48 h with
an inflammatory antigen extract. Secreted IEFN-y was measured

in cultured supernatants using sandwich ELISA.
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4 . The nethod of any of clains 1-3 , wherein said
regulatory T cells are collected in an activated

wobkai7®27132. The net hod of claim 3 or 4, wherei RCTBELN0F/000959

ci

cells are collected from !l ynptB nodes drai ni ng bowel
segnents with IBD. 6 . The nmethod of claim5 wherein
the collected T cells are additionally activated by
r nmore cytokines in conbination with an antigen
extract obtained froman inflaned bowel segnment. 7 .
The net hod of clain16 , Wherein activation precedes

nmet hod, of 6 ,.wh i.n
D S o o EhEaRE AR HAChSBRPAREY bRoVEL “ulggase

met hgém® flgiﬁ%nw cwmﬁé@tmngxeaaﬁnaeok§ frokkowad iBY an
activation The nmethod of claim6 , wherein the

one a¢thprecdypbkinAe-pstivpeededtptenfrpmpa ppient’s

I'L- 1Qen€£%é%u Yﬂgﬁshgde%1drgﬁﬁi§82g?ﬂe9fS%b@b g|w1th or

conpri sing r activation o ect
ant i wCEBouBaNIBPCD2B) aadpandiapatizei noll8ciad Theells in

met hod of any of clainsg ei n sai equl a
ceII¥15F@'c%%@eé?gdrﬁnlﬁ%Hﬁﬁngc 9a?é8a§g§9 ¥ f§&3?h80 the
met hgge pfnel ai m 12, wherein the regulatory T cells are
coll'ected fromlynph nodes draining bowel segnents

w2t hBue mthod4orfThéahmt hodwberelini mhe2isflagmagbaeirwel

L1 PhLgELeRs Icgebleaps agtbuarco by one or more
obt aThedmétiostiantfi sl haned, banwekesagaret inflammatory bowel
disease is ulcerative colitis.

4., The method of any of claims 1-3, wherein said regulatory
T cells are collected in an activated state.

5. The method of claim 3 or 4, wherein said T cells are
collected from lymph nodes draining bowel segments with
IBD.

6. The method of claim 5, wherein the collected T cells are
additionally activated by one or more cytokines in
combination with an antigen extract obtained from an
inflamed bowel segment.

7. The method of claim 6, wherein activation precedes
expansion.

8. The method of claim 6, wherein activation is concurrent
with expansion.

9. The method of claim 6, wherein expansion is followed by
activation.

10. The method of claim 6, wherein the one or more cytokine
is selected from IL-2, IL-7, IL-10, TGF-Pl, TSLP.

11. The method of claim 6 comprising further activation of

collected T cells by anti-CD3, anti-CD28 and/or

rapamycin.
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15. The nmethod of claim 14, wherein activation
precedes expansion . 16. The nethod of claim 14,

woher/@eni3act i vati on i s concurrent wi th expansi 8aT/SE2006/000959

The nethod of claim 14, wherei® expansion is foll owed
by activation. 18. The nmethod of claim 14, wherein the
ohé ofhaometbyptokifneniys ofelcéatog ﬂr§m1wbezelPL5?ld

10 T hod,af c
coon ﬁFtPﬁytﬁer gg |é§?l§%ﬁég%c ﬁlégted ﬁﬁ%?%%?ed
ant|s£EBe anti-CD28 and/or rapanycin. 20. The nethod
of cla , Wherein regulatory T gells are ¢ Ilecte

fﬂ§n1FPﬁpﬁeﬁéeésoérgﬁﬁﬂﬂglgo eLEdRe wegrlgtory T cells
wi t hqui E@@l@EQe@r?r%&FH&%b%dn%ﬁe%anégwﬂﬂ@1HBWBDM§é@ments

an antigen extract obtaifed fromthe inflammtory site
in conbhpati 8BDwi th a | ow dose of the cytoklne I L-2,

aggpe§ andeggP%éatlon Bl od 9f 16 At g % é“gbllefted T

y contactlﬁg sai regu ato
cel | &e\mtsh aad aetihedydagy rsie bENmY rendiyaroKikesa _'III’D
suppr TH1 sk
ppr ess S eMAQ%oand TH2 expanS|on 22 Th%ﬂr%hOd

of clamripgtdPn ¥itdompr 2ditigSCo it e an

medi hAmisAt SLYRhS sl nds fron1every day to every
fift%ggay? In partlguﬁgg every day for a tine

SS$St.i Tei Rie@hpelr iodd cdfaifr drh,ondemsd @rctnivrad,idm precedes
particular .for a time period of fromthree to four
week§XP38S1PRe nethod of any of claims 20-22,

CQPY ITBlNieaGlav @i @1 di: ant ,anite /@28 attiskador ni s
conmbi nation wth
concurrent with expansion.

17. The method of claim 14, wherein expansion is followed
by activation.

18. The method of claim 14, wherein the one or more
cytokine is selected from IL-2, IL-7, IL-10, TGF-p1,
TSLP.

19. The method of claim 14-18, comprising further
activation of collected T cells by anti-CD3, anti-CD28
and/or rapamycin.

20. The method of claim 2, wherein regulatory T cells are
collected from lymph nodes draining bowel segments with
or without IBD and are activated by contacting them with
an antigen extract obtained from the inflammatory site
in combination with a low dose of the cytokine IL-2, and
expanded.

21. The method of claim 20, further comprising activation
by contacting said regulatory T cells with an antibody
against IFN-y and/or TNF-a to suppress Tyl skewing and
Ty2 expansion.

22. The method of claim 20 or 21, comprising conditioning

the culture medium in intervals such as from every day

to every fifth day, in particular every day for a time
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an anti IL-12 antibody to inprove TH2 skewi ng. 24. The
nmet hod of claim3 , wherein regulatory T cells are

woabd7aetie from | ynph nodes drai ni ng bowel segremisE2006/000959

with or without IBD and are aztivated by contacting
themwi th an antigen extract obtained fromthe
i nf | aemabdr pLsifrem wneomiiekatiromowet, h ion@amt imyrlewffor a

h k [,L- d |LEN- d ded. 25.
#hg %é%%oéggﬁ glg%wFf %ﬁ%%g.ﬁoagﬁP ?@h %é£§P|Sat|on

i g3pr mmedméthmcarft aeltyl RF cheimegaloater,y cbrgalilsing th
CD3 and/ or CD28, Use of aone or nore cytokine in a
pharﬁﬁEéU?FéQPIPyaééeﬁpéﬁlgD@§rPP§ﬂbP€W|%?\ﬂqmq}natlon with

actiygt hﬁ'elofILL?&U'a%tt%Bbd§ ¢gl 'lﬁqu:%k;‘ee 805 fL QM E.
patient wth . The use of cl a|n156 wherein | BD

i 84Cr Eha medhsvelagé czalmTBe w@er@ﬂnclragmlz&onmé} giqlls are
IBD is cg ti.ve cqalitis. thod o tainin

sont CRALSFS R “FoBC bl RoRE o0 Srer "o ne S gy o with

by i ofl amERbarky risovwehddiaseasetivBRed @@;rrwdrmatg—_g(raj them with
injecting a lynphatic staining agent into a | esional
ar ea28f afiké geRt E3rRE toPlA apaede At o8ufther ilmd rarsa gLy, site

(b) lﬂe%inkﬁn%o‘ﬁk”m%' Brll $3UEILAREL Y ucé}’c%ﬁqg&f’m 2,

(c) optiona t he stalne tissue s

sut ufé- QQ)an@dﬂENGsecBmﬁgek@enﬁEdlned tlssue (e)

[ peg, e st d t| 0 |den sentine

| IR h TS GRe tPs ing 9ot 5 e erEd fwt B S g gt on
t he u@l,e@t_»bﬁﬂla@dswt iRl alotiply Redeslgiamidis, ti ssll.s with
30. The nethod of claim?29, wherein the IBDis Crohn's

di se&®8. aB8/oTh&€PASt-hod of claim 29, wherein the 1BD

i§6g|%ggagkvgngobkt%%rez%ytokine in a pharmaceutically

acceptable carrier for in-vitro activation of regulatory
T cells collected from a patient with IBD.

27. The use of claim 26, wherein IBD is Crohn’s disease.

28. The use of claim 26, wherein IBD is ulcerative colitis.

29. A method of obtaining sentinel lymph nodes draining
bowel segments affected by inflammatory bowel disease
(IBD), comprising (a) injecting a lymphatic staining
agent into a lesional area of the intestine of a patient
suffering from IBD, (b) identifying lymphatic tissue
stained by the agent, (c) optionally marking the stained
tissue such as by suture(s), (d) resecting the stained
tissue, (e) inspecting the stained tissue to identify
sentinel lymph nodes draining bowel segments with IBD,
excising the identified sentinel lymph nodes from the
tissue.

30. The method of claim 29, wherein the IBD is Crohn’s
disease.

31. The method of claim 29, wherein the IBD is ulcerative

colitis.
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32. A nethod of isolating regulatory T cells from an
exci sed sentinel |ynph node draining a bowel segnent

woi20dT/0RBB2 conprising (a) exerting a pressure BATSEZ06/000959

sentinel |ynph node, (b) collxcting the cel
suspensi on expelled fromthe node, (c) isolating
ré@ulhtmeyhadcefl$sb1@hinherQQUEasgspeﬁsCehlSSQrOm an

regulator T ce at e SEntine

dralﬁfﬁbs d 3R lE%SnLH?P f?%g?e lnlnglannén§? 28Gfient
boweighserse EbBPrisind. ihEekeguhﬁQOEypTeeebkeobn the
claim 31, wherein the I1BD s Crohn's disease. The

r equfgRbEyey %Emphoﬂoéﬁalﬁ?élco%E@FEFﬁgtﬁEelBBlﬂssuSpenSlon

u'Ce%Q%éYfe&okkﬁ#sth§6noéeneRB dlgglgﬁﬁﬁadkgguﬁggory T cells

regulatory T cells useful e treatnent o
conpfrsmnghea¢ebi0$udpﬂgsnnna SU|tabIe cul ture medi um

requl atory T s,.col lected.f sentlne
AROT B PRVFAEC Y o] SELPvAEPhO PR BT & By toRactrRgh node
themywh i BiAgCyt BEvBE; ségmeﬁxpamﬁeageahbya@hmuamaatory bowel

cells. 37. The nethod of claim 36, wherein sone or al
act i ¢heeapci §IBRIri ed out during expansion. 38. A

mef hody £ or. gslsﬁgé 'TSB ng Lhec galﬁTﬁa,b@h@@%En!%he IBD is

patient sufferin rom ohn s di sease, conpri sing:
(a) Cobhacsldgseegalatory T ceIIs in an activated

rom | nodes o tien dra ning b I .
SSBreRtS AU BEoR: RoBE & OBl adfiodkeeabpppin e TBD is
acti vyatkbpgrtihe focekls.so coIIected mnth anti gen
extract fromthe |nflannatory site in conbination W th

aSbovwAdosthof phecspesliing KFEgudatory) Texgand mgetihd in the

cel s, .(d).9 t'?”?béy cq E?ﬁ%&ﬁ%lﬁ%? E?b%%dg%@'QQ a suitable

expansion W th anti body "agai ns
culture medium regulatory T cells collected from a

sentinel node of an IBD patient, (b) activating the
cells by contacting them with a cytokine; (c) expanding
the activated cells.

37. The method of claim 36, wherein some or all activation
is carried out during expansion.

38. A method for re-establishing the Tyl/Ty2 balance in
patient suffering from Crohn’s disease, comprising: (a)
collecting regulatory T cells in an activated state from
lymph nodes of the patient draining bowel segments with
or without Crohn’s disease; (b) activating the T cells
so collected with antigen extract from the inflammatory
site in combination with a low dose of the cytokine IL-
2; (c) expanding the cells; (d) optionally contacting
the cells during expansion with antibody against IFN-vy
and/or TNE-a to suppress Tyl skewing and T2 expansion.

39. The method of claim 38, combining conditioning of the
culture medium in intervals.

40. The method of claim 39, wherein conditioning is from

every day to every fifth day.
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and/or TNF-ot to suppress TH1 skewi ng and TH2

expansi on. 39. The nethod of claim 38, conbining
woaonifioe7ieni ng of the culture nmedi umin intervabPeT/SEB06/000959

The nmet hod of claim 39, where&2n conditioning is from

every day to every fifth day.22 41. The nmethod of

cd ni 139, meonpd | of nglainnd? at ¢oppekphngi shipylating

contacting, the cells, w
cyt o FRNSET e Ea TR bRy o8, FFE. G5 POt nadcbprantiBoay.
TELP fo& @cthvaytoginegsbatotyd Treehl SLobt aihed, f LomL8, TGEF-
sentinel node o atient sufferi fromIDB. 4 Use
of a&lanT$b%nf@Rt@QE%V65%ﬁgnéﬁgFi6E85 &n??gﬁﬁd ggﬁéped from
Seg"?”£e8§ @ s@t §UBfEEtEQnErQﬂEEBPth ¢eBhi masi.on

h™a cytoki ne or actlvatlng regul atory T cells

obBai bed 6foanaasbhuenebxhodetopbthénpdt Fepm. anqinfhemed
use of claim43, wherein c om

o2 8ol T 8hitdng, BEGE BghREnfLpAFeREha FELACHES Ab

cl ai gBY2nandod3widn, ar egpertiheelfyr bchivenbingatiegmlatory T

7 CLAIMS 1 . A nethod of treating_inflanmmt Ly bo%pl -

di seaskleonprrsrag €5Pmcé|ﬁ§8FPﬁg raﬁéﬁgn% % N

| §gang gt Lyat s¢ eFL ?ﬁnn%l@(:t Whatednstake fiemide is selected
y

atlen s sentine nodes drai ni ng bowel segnents
MAthfﬁbmmﬂLhﬁutILBD, Ch)y16xpa6di-Rd .t A€LEal | ected T

LI f h :
capraThE FRESpAf Br e 1STRBCACNAd of BRI LY 17

wher@bﬁbghgthgglannatory bowel disease is Crohn's
di sease. 3 . The nmethod of claim2 , wherein the
i nfl ammat ory bomel di sease is ulcerative colitis.
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4 . The nethod of any of clains 1-3, wherein said
regulatory T cells are collected in an activated

webat7®27132. The net hod of claim 3 or 4, wherei RCTAEZNOF000959

cells are collected froml|ynph nodes draining bowel
segnents with IBD. 6 . The nmethod of claim5 , wherein
the collected T cells are additionally activated by
one or nore cytokines in conbination with an antigen

CLB%MPact obtained froman inflaned bowel segnent. 7 .

The nethod of claim6 , wherein activation precedes
expansion. 8 . The nethod of claim6 , wherein

act iVarétorod sofomesariErg Wi ERRERPEASY opowel  dxpgase

met hod of. ¢l ai , ' X ' | 0 d; Ry

et AR o L0, e AR T B R e B g
or nptEeivyteki e nensatectadedromate-2rom| &-FatientOs
TG~ bl , TSLP. 11 . The nethod of, claim6 conprisi

fur (9 RTT vEITh H9TE TECTetrS RerFS BRoinpre st or
ant i ; GO28uangEer (9pasysinding 4Re dbelsetbadrotedby in
of clains 1-3, wherein said regulatory T cells are

col | eéted, i and hoh-Betivheeing: ghe ox@andefeTneehdd 6P the

claimJ2, wherein the regulatory T cells are collected

fron??ynp% hodes draini ng bowel segnments without |BD
14. The method of claim 12 ehet8inwheeeinfihmmatory bowel
collected T cells argPaﬁtivated by one or nore

tTo

cyt okt 7225¢ nl & orbP & L@FEfA an antigen extract
obt atnednEtrpyanri Bihamed, bpuelesagaRrAt inflammatory bowel

disease is ulcerative colitis.

4. The method of any of claims 1-3, wherein said regulatory
T cells are collected in an activated state.

5. The method of claim 3 or 4, wherein said T cells are
collected from lymph nodes draining bowel segments with
IBD.

6. The method of claim 5, wherein the collected T cells are
additionally activated by one or more cytokines in
combination with an antigen extract obtained from an
inflamed bowel segment.

7. The method of claim 6, wherein activation precedes
expansion.

8. The method of claim 6, wherein activation is concurrent
with expansion.

9. The method of claim 6, wherein expansion is followed by
activation.

10. The method of claim 6, wherein the one or more cytokine
is selected from IL-2, IL-7, IL-10, TGF-B1, TSLP.

11. The method of claim 6 comprising further activation of
collected T cells by anti-CD3, anti-CD28 and/or

rapamycin.
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15. The nmethod of claim 14, wherein activation
precedes expansion . 16. The nethod of claim 14,

woeher@rni3acti vati on i s concurrent with expansi 8aT/SE2006/000959

The nethod of claim 14, whereign expansion is foll owed
by activation. 18. The nmethod of claim 14, wherein the
orge, arhaoiietleyd oki neny sof et lectred FrdmuwheReihlsgid

I L-10, TG bl TS e met hod, of _claim 14:1
conpre B RF 9% thete ti%l%&ﬁl%éh ?c%%$lﬁ%t%dn%nc%?Flv%ted
antig 3,  anti-CD28 and/or rapanycin. 20. The nethod

of claim?2 , wherein regulatory T cells are coIIected
flinnThﬂqmﬁth@@soﬂr@@%imgl%OW%me%%b%eﬁ?% npegnlagory T cells

Wi t hout g%ie Qegrfr al%@%ﬁdngaegoﬁigfﬁiﬁg bBERL WsEBment s

an aiglgen eXT Fact fromthe i nflamuatory sife
in Q@ﬂhh@@tleDMAth a | ow dose of the cytoklne I L-2,

d ded, d_of | 20, f
e Sxpander 21, e 19O By LD, LR o

cel | e & hap8 §B£i@9€¥d36$|6§é bfﬁh@réndyekahEsalho
suppress TH1L skewi ng and TH2 expansion. 22. The nethod

of c¢@mh1@@tb®nzwltboﬁ%rﬁ%?h@e%oﬁHF¥ﬁ6ﬁlﬂ@t?ﬁgeéuﬁfamean

medi u n ilaterval s s fromevery day to every
fifthg%% dnlgowg |c§§§$ gvery day for a tinel 9

PEs | Oﬂh@fmétnﬁdooe vkekmol 4 powkerehnpactivakapnf pregedes
time period of fromthree to four weeks. 23. The
met h®PBFSaRY - of cl ai ms 20-22, conprising activation

byeanTﬁthegﬁgé apt bbady in CRRbLB2hi eRtWbhian asti
-12 antibody to inprove THe skew ng.
concurrent with expansion.

17. The method of claim 14, wherein expansion is followed
by activation.

18. The method of claim 14, wherein the one or more
cytokine is selected from IL-2, IL-7, IL-10, TGF-P1L,
TSLP.

19. The method of claim 14-18, comprising further
activation of collected T cells by anti-CD3, anti-CD28
and/or rapamycin.

20. The method of claim 2, wherein regulatory T cells are
collected from lymph nodes draining bowel segments with
or without IBD and are activated by contacting them with
an antigen extract obtained from the inflammatory site
in combination with a low dose of the cytokine IL-2, and
expanded.

21. The method of claim 20, further comprising activation
by contacting said regulatory T cells with an antibody
against IFN-y and/or TNF-a to suppress Tyl skewing and
Ty2 expansion.

22. The method of claim 20 or 21, comprising conditioning
the culture medium in intervals such as from every day

to every fifth day, in particular every day for a time
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24. The nethod of claim3 , wherein regulatory T cells
are collected fromlynph nodes draining bowel segnents

waoi2odr/0e713 t hout | BD and are activated by cont aCTiSEZD06/000959

themw th an antigen extract pbtained fromthe

inflammtory site in conbination with one or nore of

t he pgtrokidnes FEoR ohe- W2eindr| ARNrea, langaexjanded. for a
25. The netho im 24, wh ddi ti onal
act|5éF|oﬁe|sg8rOV| e8mb§h883t§ %ﬁ&Qtwgekggulatory T
ceBl.sTwet he€R3dand/ ahyCB28c136msuge-ak , Orem@ir iFame

cytokine in a pharnaceutical | acce table carrier far

i n- vPFFéV§§ﬂPVaPWoﬁnanFégGPQ%OF? Foegy| dnc Gombdpggion with

froma patient- W@tgnkﬁgod 7 oThE: %%%e0&‘§|§%é%f$?._
E alm

wherein IBDi1s Crohn's di Sease. 28. The use of
284 .WlHbeeimathBD g all@emaﬁi,veiheglellnu gegdatanyettho¢ldfs are

g?%:kggégg%eghkp h l&ngﬁ EgmeF gx%&ﬁ&%% ?%g?l S%%HEQ&% with

I Ssease

COﬁ'pbh:Slwﬂgh()&): IBpeahidngra bymphatied ®taicrinigagent them with
into a lesional area of the . .intestine of a patient

suf f i AGTAEEM PBBTACH) OPdeRPRLy TAGM Jhshafitd FFespsy site

st ai ngd Byt A8 +288N L1 thChnePbioRRl kY oFBIkNG ik ines 11-2,
stained tissue such as by suture (s), (d) resecting

t he §&aﬂﬁednd|§§ﬂea (@pdlﬁgpQQﬁEdg the stained tissue

tif e el np nodes dralnln bome
528 Eg W%t% % l ¥S| g’ thgergentlgie& SAFY g&tivation
I ymolisn@damaéanbtyh@otnlt&wengmheTlr@gm&talt@d:yofr JaAilm with

29, wherein the IBDis Crohn's disease . 31. The
met h6@3081eY P88 -wherein the IBD is ul cerative

09%'tU§rO%Q 3e Areihed Ok skating reguhal i ikally

cells
acceptable carrier for in-vitro activation of regulatory

T cells collected from a patient with IBD.

27. The use of claim 26, wherein IBD is Crohn’s disease.

28. The use of claim 26, wherein IBD is ulcerative colitis.

29. A method of obtaining sentinel lymph nodes draining
bowel segments affected by inflammatory bowel disease
(IBD), comprising (a) injecting a lymphatic staining
agent into a lesional area of the intestine of a patient
suffering from IBD, (b) identifying lymphatic tissue
stained by the agent, (c) optionally marking the stained
tissue such as by suture(s), (d) resecting the stained
tissue, (e) inspecting the stained tissue to identify
sentinel lymph nodes draining bowel segments with IBD,
excising the identified sentinel lymph nodes from the
tissue.

30. The method of claim 29, wherein the IBD is Crohn’s
disease.

31. The method of claim 29, wherein the IBD is ulcerative

colitis.
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exci sed sentinel |ynph node draining a bowel segnent
with IBD, conprising (a) exerting a pressure on the

weenizioael32| ynph node, (b) collecting the cell PCT/SE2006/000959

suspensi on expelled fromtheowmode, (c) isolating
regulatory T cells fromthe cell suspension. 33. A
rxgunkumm@hddC®fIi$QiﬂEdm@ fegpm ateent T ne¢llynphomode

drainin b t affect fl
o e BV B2 RL ATE 5L S B LOL) 7B pemen

cl aiym &4, Iﬂmﬁfﬁbﬂpfb§1ﬁ§i>as ék@hﬂlﬁgdaSpaéssuaé ofthehe
regul atory T cell of cIa|n131 where{n the
ul ceveRrtiee ol VPR Nage, %tﬁ%l%?tjeQ%aﬁ}a?n@ell suspension

reguly QiYe%éffgﬁstﬂéeﬁgae'n éhelééféﬁﬂEBtrQQuiggbry T cells

conpri'sing providing In sui tabl e cul ture nmedi um
regufatoryhd cellssegpérsied. from a sentinel node of

o051 PRLE8L5f ) 261 LUPLLTGLRecoSh 3 B opLactiagh nooe
cel | sra8finghe pekbDdsefmehai at B6ctwbengi hnsdarmatoall bowel

activation 1s _carried out during expansion. 38. A
net heds¢dser €1BBt abl i shing the THL/ TH2 bal ance in

p§§' i Sy£§8iaesr{/r@%Qﬁ@hafsc%%ag@, GREPELSI Be IBD is
Tect ng regulatory T cells in an activated

st atérdhohs| gaphanedes of the patlent dr ai ni ng bowel

segnents with.o out se . .
a@?rvﬂ??naegﬁga%ogg|F 8?Iec 8 ?ﬁfhwg%ggégnthe 18D 1s
extr@g&engHVéh@onmthgnnatory site in conbination mﬁth

a | ow dose of the cytokine IL- din

cébtsh @@}heﬁtPgnﬁFP?nééﬂgaEFQHéa%ﬁéycglFgﬁgﬁr %6 08 in the
eXpa@?éQE%ﬂhEhﬁﬁn&BBOd¥oﬁ$§hQ§hglEQ}Qp%BQ&QEnENEn a LQitable

suppress THL skew ng and expansi on.
culture medium regulatory T cells collected from a

sentinel node of an IBD patient, (b) activating the
cells by contacting them with a cytokine; (c) expanding
the activated cells.

37. The method of claim 36, wherein some or all activation
is carried out during expansion.

38. A method for re-establishing the Tyl/Ty2 balance in
patient suffering from Crohn’s disease, comprising: (a)
collecting regulatory T cells in an activated state from
lymph nodes of the patient draining bowel segments with
or without Crohn’s disease; (b) activating the T cells
so collected with antigen extract from the inflammatory
site in combination with a low dose of the cytokine IL-
2;: {(c) expanding the cells; (d) optionally contacting
the cells during expansion with antibody against IFN-y
and/or TNF-o to suppress Tyl skewing and T2 expansion.

39. The method of claim 38, combining conditioning of the
culture medium in intervals.

40. The method of claim 39, wherein conditioning is from

every day to every fifth day.



39. The nethod of claim 38, conbining conditioning of
the culture nediumin intervals. 40. The nmethod of
wohei7m3382 wherein conditioning is fromevery #ay/SEz06/000959
every fifth day.2 1 41. The 3#ethod of clai m 39,
conprising stinulating exgansion by.contactin% t he
¢t} | Bhei mathodD3fafl pbBdY Y/ 490MPEESSRTa SEYTERARERY
sel S%égxqsEES%gLagnkééf_inthhQ L6y Phtn LSEB3f @htibody.
actrvating regul atory cells obtained froma sentine
npdeusé afpat bghbksnkf epilrgtEfofrpdMBILA3, UdeTof I&ml0, TGEF-
antigen _extract obtained from infla I ;
segﬁgntTéppa%BﬁtFgﬁfvgﬁﬁPngﬁaaﬂFgﬁFVB %ﬁaggﬁgPﬁgﬁfgﬁ from
with acg¥takinacher o&cki patipgtr egififatrdny Froel IIHB.
obtai ned froma sentinel node of the patient. 44.f£2¢ 4
43e BBecPai an43ntilerers tERE Lo PPGRINES £1881 &8 &4 FA0IR

lL'%bwgg'ge g%’ 00 £ TG 1Rk ent TSWR£eA3ngTHE s @B Ofin

cl arng 42°a1d 4 -44, respectively, in conbination.
combination with a cytokine for activating regulatory T
cells obtained from a sentinel node of the patient.

44. The use of claim 43, wherein the cytokine is selected
from IL-2, IL-7, IL-10, TGF-Bl, TSLP.

45. The uses of claims 42 and 43-44, respectively, in

combination.



