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Aut ol ogous Sel f-Tol erance Inducing Cells of Mnocytic
Origin and their Use in Pharnaceutical Preparations
wab@sionseent i on rel ates to aut ol ogous cells o fPCT/EP2004/000109

nmonocytic origin, which are capabl e of inducing

i mmunol ogic self - tolerance in a patient. These cells

are subsequently designated "STIC' (self - tolerance

i nducing cells) . The invention further relates t o

the use of STIC in pharmaceutical preparations for the

preven tion and/or treatnment of diseases associ ated

Wi th disturbed self - tolerance, a s in particul ar

aut oi nmune di seases and al lergies . In relation to
inventio tern1"auto|ooou ' es thaIct e,

res pectah\ae tBétJ.h:'eﬁ"set if bﬁamnaasuféﬂ:&l aﬁﬁeﬁaﬁa&.@ns

adm ni STered. Tt has been snown b y the 1nventors that
the cells o f the invention are capable o f inducing
regul atory T-cells (Tregc 4+25+) The invention
therefore also relates t o the induction and/or in
vitro preparation o f regulatory T- cells. The inmune

S sten1protects t he bodﬁ from oten;hall %%hho nie
The, ARVEBRAOTATSLREF I RSt AHEBAPERBOFE e origin,

WhlEHr %@'Hép%ﬂ?‘kbﬁE%Kﬂﬁé%h#ﬁgﬁh&ﬁ&ﬁ%@i&e§é§fﬁkéléf@hce in a

body itself; i.e. the heal I mrune systen1to|erates
patisattf ﬁhesgengilsDﬁgﬁuﬁ@@ﬁegéﬁﬁtlYtdbéﬁﬁﬁééedc \GESC” (self-

tolﬁggﬁgégegﬁg#ﬁggpag?#y (a%ﬁylrﬁﬁ en@n%pefEE%B%QSeéefgéés to

tlgens e hor mral consequenc
theOlisan odaptrcve n pRathacesReBse @gapashtﬁbﬁsfﬁbelghe preven-
antigen is the clearance of the antigen fromthe body
tlowapda/rpradiaﬁ?ﬁwenﬁnmfe fegpamee ASPRICFS SSgarhish S urbed

selﬁnEbgggﬁn Lt a% :ﬂ9ﬁ§¥§E10H§H§|Eﬁtbqﬁ%ﬁﬁbmdﬁJéHses and al-
i mune ef eC' anisns to elimnate the antlgen

lergorpl-etely and so a sustai ned response occurs. The
consequence is that the effec

In relation to the invention the term “autologous” indicates
that the STIC are derived from monocytes from the blood of the

respective patient to whom the STIC are to be administered.

It has been shown by the inventors that the cells of the in-
vention are capable of inducing regulatory T-cells (Tregcpas2s+) -
The invention therefore also relates to the induction and/or

in vitro preparation of regulatory T-cells.

The immune system protects the body from potentially patho-
genic antigens, as for instance microorganisms, while it nor-
mally avoids reacting with constituents of the body itself;

i.e. the healthy immune system tolerates “self antigens”

Disturbed self-tolerance occurs when specific adaptive (ac-

quired) immune responses are mounted against self antigens.
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tor pathways of inmunity cause chronic inflammtory

injury to tissues, which may prove |l ethal (see |nmuno
w@B2@b00626, The | m mune System In Health and DPGEHEB®)4/000109

Garl and Publishing 2001, Chapter 13, pages 501- 522).

Adaptive i nmmune responses arse initiated by the

activation of antigen - specific T and/or B cells, and

it is believed that autoimmunity is jnitiated the sane

The \&9 T TRAMTRBSBABFBET, Offo@rci 193RS L Va5 (AR eF pFRPRFF egIainst

the €L BRNG@f gkhe invad | @D L 8L ALES kO thie dteRfdFEMrom the
and/ or "prevention of autoi mune di seases usi ng phar
bodymc&henc &n prdgririe ohsmgoat aiesprgsSTIGVElhPsneg@rinst self

atterns, of autoi nmune di seases.may b LStin i shed,
ant B e LA WA KRV Phe HANTILS: SOPOR o7 Suf oF natlhBRE erroc
torl nd@shilkekedtd oespathite ehgansmiifgdrhecbadyeta@le and so a
known as “organ - specific" autoi mune diseases,,
suspfined rRASPSYEE eRFEUTHut SHPMATE SHRERSEs 15meAt | ERBesttec

torObathfahady ranerffigct ed, Lxampl &3 OF ; OF Bfhat SRECLAY Gry t
ora%?o?nﬁgne gigéaség'gie ﬁ%shinnto* 5 %hyroid?tis andﬂ tY RO
tisGnaweswhicksease, pwhirehletioal pledenimanndyBabploégyt St hEhe Im-—

t hyroi.d gland,, and, Type, Il insulin -. dependent. (i abetes
mun e A T ERCA Polt t REBARET o P e ol of doft SRS 2001,
Chab¥apphes ghgsyst@ms2aut oi mune di seases are systemc

upus erythenmatosus and primary Sjogren's syndrone, in
whi ch tissues as diverse as the skin, kidneys, and

AdaPE@bQ.QRMM%%L1%%%?£%%ﬁgegrésﬁﬁi£ﬂgy98 %&Ohﬂﬂy’activation of

oc.cit, p ere are autol mune~di seases,
antwheahspeeipic mar i dydbet | @vedeibs peafidcelt isediatiezijed that
as for instance.in ul%n - ﬁggendent diabet? mel lit Sl
2UtPREBRAEEY 4Ft hiTLFL2EaRd IFti BRBCscHaYosi SMRRP| ¢ 510100V,
locl.Biethgr sases, the formation of antibodies to cel
surface or matrix antigens plays a dom nant role, as
for exanple in auto

One preferred embodiment of the invention relates to the
treatment and/or prevention of autoimmune diseases using phar-

maceutical preparations containing STIC.

Two major patterns of autoimmune diseases may be distin-
guished. Diseases, in which the manifestation of autoimmunity
is restricted to specific organs of the body, are known as
“organ-specific’ autoimmune diseases, while, in “systemic”
autoimmune diseases, many tissues of the body are affected.
Examples of organ-specific autoimmune diseases are Hashimoto’s
thyroiditis and Graves’ disease, which each predominantly af-
fect the thyroid gland, and Type I insulin-dependent diabetes
mellitus, which affects the pancreatic islets. Examples of
systemic autoimmune diseases are systemic lupus erythematosus
and primary Sjsogren’s syndrome, in which tissues as diverse as
the skin, kidneys, and brain may all be affected (see Immuno

Biology, loc.cit, page 503).
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i mmune henvol ytic anaem a, autoi nmune t hronbocyt openic
pur pura, Goodpasture's syndrone, penphigus vulgaris or
waewseossheunat i c fever; a still other group arBCI/EP20€000109

- conpl ex di seases, wherein both T cells and B cells

are involved, as for instan m xed essentia

cyrogl obulinem a, system c |‘upus erythematosus or

rheumatoid arthritis (see |Immuno. Bi ol ogy, Ioc.cig, .
The??g?rfsﬁftSﬁmﬁH@% §6§?a$e§vfUFFﬁEraéﬁbBHFﬁéﬁ%lﬁf ghéeved to
pe MNVRALLGB A 8EBLES a0 £hhe ihiseahment Qfi18hl8EgERS Wt Biabetes

the STIC of the invention fornulated as pharnaceutica
melpiepar arhensatoidhasthetens) yabhdenudbggést e¢lehasis, while,
. requlatory T-, cell.s_pl an _inmportant..role in
in REHEFoffeRg” | MiineoRORELRLaS o SNChRDSH§S §R Cell surface or
mateiehestigbad phausear eésponsett eodsy hsf €eki esample in auto-
., antigen re | ated target including immunologic self -
1mmP8Pe%§W€é¥té€eaﬁé?@%ﬁi PRk QRBERN Cakd T SRPREH T SRR AY G RiArPUra,

GooHEé@Eﬁ%EiQn%§nB§¥ﬁ§W %%mgﬁﬁghsowbléggi§"o§2a&39Q3kheumatic
Shi non Sakaguchi, Vox Sang 83, 151-" 153 (2002) Kathryn
fevgr; Waodsa&ndlShbrrSakaguphi aNst ulismRee-emmplex diseases,

L munol ogy,. 3 199- .210 03) . A_s stated_hy .
wnck N B0RY  3e11898na280cbE L e 2nfpRbBETa8Y for instance
mixedMelsaleinfg a@vicgengeobndigained, t BgktEmeel Lupiedicat@thematosus

dom nant control of self- reactive T cells contri butes

or tphe¢weatlht SFARCE AR | Mol ggIesePiologyt erfeecidnd Fig-

13. ht§pabtecnagpbon nay | ead to devel opnent of autoi mmune
gisgages E??o?ts to deline ate such regulatory T cel

popul ati ons have reveal ed that CD 25+ cells within the
CD4+ popul ation in norpal .nai ve.ani mals, includ
B Aoty oo E e haoP o nt BRC e d Ty PRy St phe e Be, frggtment
of QGHrerepeld ataiy Ttkel Israr eopr athced nbgnthennofd®hulated as
thymus as a functionally distinct subpopulation of T

phagwprsutTray prapasziie¢eal roles not only in preventing
aut oi nmunity but also in

It has recently been suggested that regulatory T-cells play an
important role in controlling immune homeostasis, that is, an
orchestrated immune response to any infectious or antigen re-
lated target including immunologic self-tolerance, see Takeshi
Takahashi and Shimon Sakaguchi, International Review of Cytol-
ogy, 228, 1-32 (2003); Shimon Sakaguchi, Vox Sang 283, 151-153
(2002), Kathryn J. Wood and Shimon Sakaguchi, Nature Reviews

Immunology, 2. 198-210 (2003).

As stated by Takahashi et al., loc.cit. page 1, Abstract, “Ac-
cumulating evidence indicated that T cell-mediated dominant
control of self-reactive T cells contributes to the mainte-
nance of immunologic self-tolerance and its alternation may
lead to development of autoimmune disease. Efforts to deline-
ate such regulatory T cell populations have revealed that CD
25" cells within the CD4" population in normal naive animals

including humans possess the regulatory activity. The cD25"
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controlling various imune reactions". In addition to

T cell nedi ated aut oi nmune di seases, the B cel
wa@orpanicpent of the i mmune system can trigger PCT/EP2004/000109

aut oaggr essi ve di seases associated with the production

of anti bodies directed against self cells (including

mast cells) , tissue and organ structures. It is well

known, that B cell activation depends on T cell help_in

plugepd a wltérmryr Thecﬁﬂérs cB19 PEFHRADIRY ct%amom%@ Fhymus
as §Xf898§i88a992”d9£€ %E%Pﬁ fdf @nééEFQS They play
na e deri rom

hose anti gen ragnent ed
cr1t¢¢£¢gE@Beandoarenlhennppnevesta@gmamtmrmmmmﬂﬂycwmt &bso in

iﬁgii.nnleculqége ti des. These are then presented in a
con RSP ? ST SIT P to stinu | ate
antigen - specific activation. In order to prevent

uncontrol |l ed or excessive B cell activa tion caused b%
In apderieore BPl Er geas mﬁﬁéﬁtﬁéa@§t@ﬁm%Pm%r@%%e@$%sea%@% cell

comyg Jf’#lh&lq@n%@a@g ']%Lm%' c:hs rﬁn Hﬁe f%/d‘%}pegutoaggressz_ve

erance on the other see a
dlse&gaéaassgciatedlslhhthehprodpatlog o6 Bntébbdieswdihected
ssociated B cell ,activation d pr

[ t
agaé&%€s§ﬁaé aret- thc dAbF P?éﬂgaﬁ?ﬁﬁod@egf%dchﬁggpe and  organ

strobfhtas . t o aut oi nmune di seases, also allergic diseases
can therefore be influenced and control | ed by
i ncreasi ng the anount of regulatory T cells

It Q%I&+igrﬁg$wl %ﬁ %Sg Ceipr88£%gé#%b§rde n&§309e§ncell help

nmeée suf rmen fa

in ahbﬁr gi wagnagpial Dielpgdd él]tshaitidnelwhesezalscmalermtsehl ex—
e of weeks after CD4+ T cells have bee

panaa nPEP@rEEeFSHFﬂE§@naﬂfnﬁP§01§ﬁ8 @ﬁ&%gﬁﬂé thes?santlgenS

may a$ROCHAE £k i li‘ftﬂoi‘nesﬂ eelke %Mé#jérh;er af§S@3%€e then proc-
|nduct|on (Bach, J.F. ™Regul atory Cel | s under

essSdrutichyt NaeuTe R v waiinohobgcigle pgotidey. These are

then presented in a MHC-restricted fashion in order to stimu-

late antigen-specific activation.

In order to prevent uncontrolled or excessive B cell activa-
tion caused by specific allergens which leads to allergic dis-
eases on the one hand and which can induce disturbed self-
tolerance on the other hand (see above), regulatory T cells
have the capacity to interfere with T cell associated B cell
activation and prevent excessive and uncontrolled antibody

production.

Similar to autoimmune diseases, also allergic diseases can
therefore be influenced and controlled by increasing the
amount of regulatory T cells (CD4%/CD25% T cells). In particu-
lar, it has been shown in mice suffering from EAE (“experimen-
tal allergic encephalomyelitis”) that the disease remits a
couple of weeks after CD4"™ T cells have been administered to

these animals, and that the cure is associated with resistance
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(2003); Lando, Z . et al. "Effect of cycl ophospham de

on sup pressor-cell activity in mce unresponsive to
WEAHE5/005620 | rmunol . 123: 21556 - 2160 (1979)). HECEEPR2004/000109

effects are simlar to those shown for NOD mice in

whi ch the progression of autoi mune dia betes can be

st opped by adm ni stration oé CD4+ cells, further

| eading to protection of the nice_against new
to qubr éaksher tHesaai ndnet v edd@chpach; g Regulatory T
Cel%gc'tﬁf&er.) chtiéﬂﬁkes N A | gEgE 6, di Sﬁﬁﬁ&%owtﬂ chy.mbygg-198
e associ ated with autoi nmune reactions are all types
(2008) al Lendbes Zi.nckicedl by “Adfecselff pryatleigisyspdragemiec on sup-—

and i noyrgani c, subst ances encounter ing the y. O
pregaorTae] Bt e B R et e Tuam e S o) PREY: g Trmunol.
123t Nnduced-by cpol [ I d)ike endsehayfrevers adtk akhi@igbes tid those

duced by allergens |ike drugs, chem cals, viruses, )
showacferi HODf uhge, 1RowBécHuEhe Peparesfpenenfsaufpigpgne dia-

S.-ho %ggﬁg AN LBl s sychy ascpltn e th
bet%%iF?Hagﬁ ani Eggg&gr%%g. 0 &%ie noogfggéti3§£fé' Phrther
leatibheg apeuprosecat oavai| abtemfoe tpeipse mewt bubhbaasgksrof the

treat nent, of di seases resulti fromdi sturbed self-
aut?bm%?%%c%lse@v%h %ébed{J#d d&%ﬁﬁ”gbécific aut oi mmune
di seases, substitu tion treatnent, transplantation or

synptomatic treatment with antiinflanmatory agents .
Exappkes céeri soiergic udizgdseappihtel Wavh bespaseciated with

1 ¢ _.aut Qi.nmune_di seases,. .| S . SLve
e YEAREL S AUGIIE s SRS LT SLBBERS: 8L Spcuced by

non~kBEf apreséinse pikobhesabhd tnomgayitespestsnaprd encounter-
suffer fromserious, side effects. It is estinmated that

ingyheo beglyor AheHTphtErdon- R S cifed'byS atiedrfitunes a1~
ler%%égagﬁau&§@kﬁgu Bi1ehogiglt o, gPARgyERYer! BHEHCANUBRYies in-
erefore, an urgent need exisfs for effective nmeans ‘
duced by allergens like drugs, chemicals, viruses, bacteria,
fungi, house dust, food components, metals, gas, body compo-
nents of animals such as skin scale or hair, and animal ex-

creta.

To date no effective therapeutics are available for the pre-
vention and/or treatment of diseases resulting from disturbed

self-tolerance.

With respect to organ specific autoimmune diseases, substitu-
tion treatment, transplantation or symptomatic treatment with
antiinflammatory agents like cortisone are usually applied.
With respect to systemic autoimmune diseases, immuno suppres-
sive agents are often used for treatment. Clearly these
“therapies” are problematic in many respects and suffer from

serious side effects.

It is estimated that up to 5% of the population are afflicted

by autoimmune diseases (Sakagushi, loc.cit., page 151, left
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for the prevention and/or treatnent of diseases

associated with disturbed self-tolerance which are
weawg/obs2handl e and which are not associ at ed WCTEP1064/000109

health threatening side effects and the high costs

i nvolved with the nethods a%d agents to date applied

in the treatnent of such diseases. It is therefore the

probl em underlying the invention to pro vide ngr oved
colypahs FORTpFevent PRy UEHESr NEreatS g i selsegfiective means

foraﬂﬁﬁg!@EQQeﬁtEBnd'§%$V$¥“jﬁ?%%&mén%0|@fanﬁéeéégé tBEsociated
sol ution of the problem the use of autol ogous
witkelditsduerkmac es¢ hfituco hgraetd s whSThC)ant mmsocytpc handle and
.origin fromver tebrates, .i articular, from mumal s.
i G d8, Bof T PR P o iR E | S dpoR T TRLE Side ef-
fece€el badarecobtighnaddse HYi e IDGESH afhd heetivent A8 agents
descri bed bel ow, which process results in nodified
to dafpsarebbdl & othe nerAHSITY tHe sabuRESERSESgul at or y
T- |ynmphocytes (CD4+/CD25 + T- cells) in the body of
an individ ual. After adm nistration of approximtely
It 165 dWetesidkgy body medghem(BWerilkése d¢élel siravantion to pro-
.dsui.tabl e féaPr gr eventing and/ or, treati? ditseasgs .
vidgs SHHTES WITHI Y SO bRES LS t19 ¢ 5P gﬁce.ret% By giseases
assbeiftedi 9ith o esufbQureelf-tdlpuneg.ometri c
determination of the binding ca pacity of GM- 7 to
ori ginal nmonocytic cells before (graph on the |left
Forh%%% %kﬁ%kfg%j§%t€ﬂe( F@BEeﬂp gﬁ% Hégn?faggtélggéus self-
nodi fication of the cefls according to the I nventron.
toléhenxeaxnsuchdiycakéd st NSTTMberf oforbmeyidi cebt g glirem ver-—
2 . Mxed | hocyte cul ture of 14 + nonocytes_from
tebEALPAqT GPR B (AAT 75O Byl GmAROatir & PrBFaRked from
hum&8kUAR) pr Rendah &Rl | & frroman MG mmabseopdanhe process

donor A and irradiated cells froma donor B to ,
of the invention described below, which process results in

modified cells, capable of increasing the amount of regulatory
T-lymphocytes (CD4%/CD25" T-cells) in the body of an individ-
ual. After administration of approximately 10° cells/kg body
weight (BW), these cells are suitable for preventing and/or

treating diseases associated with disturbed self-tolerance.

Degcription of the Figures

Figure 1: Flow cytometric determination of the binding ca-
pacity of GM-7 to original monocytic cells before
(graph on the left hand side) and after (graph on
the right hand side) modification of the cells
according to the invention. The x axis indicates

the number of bound cells.



conpare the suppressor activity of CD14 +/Gw 7+ and

CD14 +/GwW 7 cells. Figure 3 : Flow cytonetric
waledosioodor@t i on of the anopunt of CD14 + - nobnocyPEEEPR20G4/000109

of CD2 + - |ynphocytes in the nonocyte fraction as

wel|l as the amount of the 14 +/CD3 +-cells

effective as TAIC, for deter'mning the influence of
_purifying the cells for enriching nonocytes at the

Fiopgei Bhi ng YxeRe lomphame orcy Helfeor #ht Cod 4of monocytes from
| MUNOSUPPLesSie +/§C% el | | Qrg A od-xed
Iyrrphocyteacul tnure 0 %1% - sl\?ijr:rul ée(YFICS% pnocy(%l\gls%e black

(PhaLy) andolAm@)(" Moxdpdnder "bbl)ls prmamcabatMif-idiscordant

two experinents wth an.inhihi tar - MT') _of

' ndol ani ne SoNsE3 A d?lagyg‘éfﬁé‘géa(c?%())é%]]&ﬁ dEtT ¥ ninidyor B to
the infl ueregpefreltME @pbhessBRPRESSOL LRCHEVEDY4DfeM-T7" and
the TAI C. E@guge 5 : Flow cytonetric determnation of

GV 7- exp i OFMT'h 9% 45 -00d of patients
postoperatively prior (left Figure) and after (right
Figure) injection of TAIC, for determ ning the
Figuafd Bence @fLoWAl & oomdthei ¢n deiteamin@ionr efprtéssianount of
in blood c 6: H&E stai ni

ells.. Figure ng.of co] on ,
sections ofé%%én@af’?é(ﬁeﬁg_??%m_ xFPgﬁ'LWB%%ﬂétes in the
sodi um ( DS@lorididucedr eheonbg 6@l iydist | hbushieatdlidtheor the
condition of the colon of an untreated aninal of group
3 (Fig. 6AB)-14'4RDantpellef fifewyive raat §dIN,t hBTF Cdeter-
on day +1 %deﬁg'%%éh$n5§§e£E8a%%E%kuE@9%ng the cells for

enriching monocytes at the beginning of the cul-

ture on the formation of immunosuppressive

cD14%/CcD3%-cells.

Figure 4: Mixed lymphocyte culture of PHA-stimulated lym-
phocytes (Phaly) and TAIC (“Mo+Ly” or “Mo”),
preincubated in two experiments with an inhibi-
tor (1-MT) of indolamine-2,3-dioxygenase (IDO)
for determining the influence of 1-MT on the

suppressor activity of the TAIC.

Figure 5: Flow cytometric determination of GM-7-expression
in the blood of patients postoperatively prior
(left Figure) and after (right Figure) injection
of TAIC, for determining the influence of TAIC

on the in vivo-GM-7-expression in blood cells.

Figure 6: H&E staining of colon sections of mice suffering
from dextran sulphate sodium (DSS) —induced
chronic colitis illustrating the condition of
the colon of an untreated animal of group 3

(Fig. 6A/B), an animal of group 1 treated with
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6C/ D)
cells"

an animal of group 4 treated with "con trol
at day +1 (Fig. 6E) and of an animal treated

WowRw/o&C at day +7 (Fig. 6F) . (magnifi catiBOI/EPDOH000109
in Fig. 6A/CE magnification x 10 in Fig. 6B/ D F)

Figure 7 :
suffering fromdextran sulp

Changes in the bgdy wei ght of mce
ate sodi um (DSS) - i nduced

chronic colitis in the course of a 3 week period after _,
the end of SThe prSdeyeatmértllomdngaltdcoP Yy supatygnt (Fig.

have been %EZ@S ed W thy;SHC ak %@I’(})u .4 3PLERESGOKith “con-

group 2 (A

ave been treated w' TI C at day +7,

ani mal s of tgpdupedlET) ahadeybedn (Hity.ediFdd,arwhid®e an animal

animals of gro 4 h been treated wth “contyol . _.

cel | s" Egﬁaﬁgd ‘f%ghvgﬁgsagr gaﬁ’egﬁev(ﬁm s Yt ai HEERIEL"

from5 to Z pigg Ren,groyp. pibe ghandard dewiaticaiich x 10

al ways below 15 %. Figure 8 : Results of the scoring

of hi stochem €abl yésYaifed col on sections of mce

suffering fromdextran sul phate sodi um (DSS)- induced

chronic colitis. Animals of group 1 have been treated
FigW&h7STI C ahadgis+lin amidbsdof s Dy: 2 JFAvVRibeensuffering

treated with STIC at day +7, animals of group 3 have,

been untreded, v#RFlerani malud bRt oupO4inBve peeR) ~induced

treated w E:E;troﬁget Egpligglsl_ §_IIITL 3 ed@()u"ijse w%&;‘a\%ﬁgffe:ek period

heal t hy uno
colitis;

rusrve I'ng; score 1 =m
sedter? thenoeled afe thel iD$S; tseatmedt= [femmals of

colitis; and score
grou

Figure 8:

oup 1 (M) have been treated with STIC at day
+1, animals of group 2 (A) have been treated
with STIC at day +7, animals of group 3 (¥) have
been untreated, while animals of group 4 (@)
have been treated with “control cells” at day
+1. The values are mean values obtained from 5

to 7 mice per group, the standard deviation is

always below * 15 %.

Results of the scoring of histochemically
stained colon sections of mice suffering from
dextran sulphate sodium (DSS)-induced chronic
colitis. Animals of group 1 have been treated
with STIC at day +1, animals of group 2 have
been treated with STIC at day +7, animals of
group 3 have been untreated, while animals of
group 4 have been treated with “control cells”
at day +1. (score 0 = healthy unobtrusive find-
ing; score 1 = minimal colitis; score 2 = moder-
ate colitis; score 3 = heavy colitis; and score
4 = ulcerative colitis accompanied by destruc-

tion of the whole mucosa).
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4 = ulcerative colitis acconpani ed by destruc tion of

t he whol e nucosa) .Figure 9 : Changes in the body
wowioglooseed nice of the CD62L +/ CD4+ SCI D tr ansPET/ERmd€000109

of chronic experi nental colitis with reference to the

wei ght of the mce 6 weeks ter the begi nning of the

ex perinment when they receive the cell therapy. Ani

mal s of group 1 ( ) have been treated with STIC after

6 weeks,

animals of group 2 () have been untreated and

Fig@Rkmgls 0fc%%§5@s3 ﬁﬁ'%tﬂ@vebgagﬂ &Egphﬁd Wethpice of  the

r ol

ce

after weeks. e valfues are nean

val ues obt &iD6eA 7 EDAT BT & rpers fgroupdeflhe fstandald experi-

deviation is

elow 1 igure 10 :

|\ %.. : _
Measur ement™S & éiegﬁﬁﬁslgﬁg?h '%f%@ﬁﬁgt%n&hﬁhgmﬂght of

spl een wei ghte (i 40ReRE HFEBrN @GR B nPfilHg (G OtRe ex-
1); of untreated control mce (group 2 ) and_of mice ,
recei vi ng 'PEdHMesIt #BEnstheyr sgpe3yei fheheedbeiherapy. Ani-

+/ CD4+ SCI
colitis.

The val ues™ ar

ransd eér&(g?ﬁ%a?)di{aw G%%\‘ﬁPeﬁQEE‘éé' yith STIC

val ues gure 1

Scori ng of afitstrochemalad | yasies hedofobonupet | (s bave been
m ce of the 2L +/ CD4+ SCI D transfer node f
Chronic expRmmated 00 | ThLrals REelrchft of (M) have been

transfer.

Aigmlest afitf ovgodt Reveceetervedtat & weeks. The

ani mals of group 2 have been untreated and have _
recei ved noadalds iafjechedn, vahiee aRitaansdoffngmoup Bice per
have received "controlsgells" The.v%kues.are

val ues

Figure 10:

Figure 11:

SEM=QBeor g SEARAFTHy IS

on” is afﬁ§§é below =

15

Measurement of the colon length (Fig. 10A) and
the spleen weight (Fig. 10B) of mice receiving
STIC (group 1l); of untreated control mice (group
2) and of mice receiving “control cells” (group
3) in the CD62L"/CD4* SCID transfer model of

chronic experimental colitis. The values are

mean values + SEM.

Scoring of histochemically stained colon sections
of mice of the CD62L*/CD4" SCID transfer model of
chronic experimental colitis six weeks after cell
transfer. Animals of group 1 have received STIC,
animals of group 2 have been untreated and have
received no cell injection, while animals of
group 3 have received “control cells”. The wval-
ues are mean values * SEM. (score 0 = healthy un-
obtrusive finding; score 1 = minimal colitis;

score 2 = moderate colitis; score 3 = heavy coli-
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obtrusive finding; score 1 = mnimal colitis; score 2

noderate colitis; score 3 = heavy colitis; and score

wa 2005003520 at i ve colitis acconpani ed by destr ucPCDRPIN4/000109
the whole nmucosa) . Figure 12 : H&E staining of colon
sections of mce of the CD6 +/CD4 + SCID transfer

nmodel

of chronic ex perinental colitis illustrating

the conditiqgn of the colon of two untreated aninmals of
group 2 (FiFgS/18AABECOTES 4t fio UdAicHaINS V6T CGrdliyS3accompanied
treated w bl GeQRb-Gek 66l be" thEl GnoleGhldogag. of two
animals of group 1 treated wwth STIC (Fig. 12E/F) .

(magni fication x 100) Summary of the in ention The

. basi ¢,steps . of the. process for, preparing _autol ogous
Eig%%é#@%reraﬁgg;i%%%%i%%gcgﬁléxi C568F1%8506§¢iclce of the

ori gi n conpmiege:/¢p)* | salrat i s POy esidlr osft thronic ex-
bl ood of the respective patient to whomthe cells are,
to be adni RESEEREF2L( HCPdFadgatiURy el Hbnbl§t eenfhthon of
suitabl e cuhlur e, 1wl wip WhjShugepkaias 48 et opRageroup 2
colony stinulating factor (hereinafter referred to as
M CSF) as (ghoat L3 /®B)notehgtegeanimgdy St miatp ng treated

Lhe, monocy, 8, thof ol ST {ELPn (U €1 0BE 6T SR e

g -1FN) ;3

(d)

e s

i nduci ng cehlismafiey med | grotpgelc) thyasepar atithg thec (rig.
cells fromthe culture me diumA simlar process is

descri bed i12E/fe -Gdmemm iFhcemionppy ildd)ti on DE 102 31
655.4 and in the International Patent applica tion

PCT/ EPO3/ 07551. In the aforenentioned earlier patent
applications the cells so prepared are designated
"transpl ant

Summary of the invention

The basic steps of the process for preparing autologous self-

tolerance inducing cells (STIC) of monocytic origin comprise:

(a)

Isolating monocytes from the blood of the respective

patient to whom the cells are to be administered;

Propagating the monocytes in a suitable culture medium
which contains the macrophage colony stimulating fac-
tor (hereinafter referred to as M-CSF) as growth pro-

moting agent:

Stimulating the monocytes with y-interferon (hereinaf-

ter called y-IFN); and

Obtaining the self-tolerance inducing cells formed in
stage c) by separating the cells from the culture me-

dium.
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acceptance inducing cells" (TAIC) . They are used for
i nduci ng acceptance of allogeneic donor tissue in the
WO e@spdwre . | mpor tantly, the TAIC described i PCDEPZ0£2000109
31 655.4 and in PCT/EPO3/ 07551 are derived from
nonocytes of the donor and gre adm nistered to the
recipient in order to inducetransplant acceptance.
This nmeans that the TAIC are allogeneic to the in
dividual to be treated with the TAIC. In contrast, the

A Snese ﬂﬂB@ﬂgéCH%'éegé§§ge8nlhh%ﬂﬁnﬁﬁ¥ﬁa@fPatent Ppllca—

"aut ol ogous treatnent™; this neans that an individua
thQuﬂEbﬂQZnéﬂﬁﬁﬁﬁ{ﬂsamdbed sbef Inteohetanpe]l Patent applica-

£1oR IR DG TR Sef T S St i o Rer 1 &F (Befeyt ap-
plivaieBnar erder c¥eUsf rayn putphogaUS HDNQe EY§RSted “transplant

Therefore, while TAILC and STIC are both derived from
accrpkeBfeed NHiCé8gemalds’y (HEans Rt cdss, U cigre inducing

acc% lt‘aQS@eb‘E 5@1%8&@%&' %Bhoﬁ:ot?ﬂgshéeéﬁe@he"‘@e'c% §E'n@ Impor-

e autologous i'n this re spect respect to th
tanmﬂgcesﬁhéorTBEGdudeBgr$EE@ |unha§Ebeéﬁ25h6mn 65ét4thend in

St I i | EN_represents, a de
rerd el LSl o fr iy bR L RaB Pt Ra R 2hfs aBhER and are
admifMenkiren, ddecher Mealfientt olrer apgeri RAUCE RGuEE! ltSansplant
(STIC) of nonocytic origin desi nates the cel

accgppanaei ohhighmennps tbptathed TREemEeepli@pepeichéo the in-
dlv%%%?ts%odBéC’E%Qgge?bm!@h ﬁﬂé Spgk] popul ation

conpri ses nex he celI's derTved from nonocyt es,
whi ch are ef fectivein inducing self- tolerance, also
le 4, as we]l as option

hoc see Exa L
In QiTGR eelihe GRS 1O NG horforke 25 Ra cBP® concept of
“ad&b@%@bgg t@@at@lentnsSt anGe Q&QHHiO@WéﬁsanTH%dé%QHGblOEuffer—
cell § derived fron1nnnocytes within the STIC
1ng¢ﬁﬁgm;ﬁ43ﬁpﬁhgd self-tolerance, in particular from autoim-
mune diseases and/or allergies is treated with self-tolerance
inducing cells (STIC), which are derived from autologous mono-

cytes.

Therefore, while TAIC and STIC are both derived from monocytes
by essentiélly the same process, TAIC are allogeneic to the
patient to be treated, while STIC are autologous in this re-

spect.

With respect to the process for producing STIC it has Dbeen
shown that the stimulation with vy-IFN represents a decisive

step (see Example 2).

In the context of the present invention, the term self-
tolerance inducing cells (STIC) of monocytic origin desig-
nates the cell population, which is obtained from step (d) of
the process described above. This cell population comprises

next to the cells derived from monocytes, which are effective
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preferably 50 to 90 % nore preferably 60 to 70 %
referring to the total cell nunber. Wth respect to

wWo b@spowsent i nvention the term"total cell nuPdEEP2004/000109
refers to the amount of vital cells in the cell popu -
| ati on under consideration.1 hi s anpbunt can be
determ ned by the "trypan bl'de dye excl usion

techni que", since this dye al |ows to distinguish
in indycidy | g k¥ oW%WHWt akleel lymphospitiescalSeeabsample 4,

as'WEafﬂ3§38@H1&§#? yfgfgﬂggd&éi & quantidy oﬂogge mononu-

106 cell s per ogram y melg prefera
claaﬂIQ§hﬁﬂfﬂaduxynnndxxEONWﬂgﬁman¢® gnduuhocytes The amount
STI C admi ni strat

of }a1s ATV Bh adS G b R et Ry SRe P ERbRG 8t hon 15

pre&@@@ﬁiﬁ(Bdﬁtdl§®f%ﬁemb@§ab$eméﬂéwiﬁ(HUﬁﬁdomoo% referring
noma, both in the animal test and in culture
to ﬁﬁﬁs%P§aé c€ddl DURieEh coul d not have been expected in
any ot her way because of the nature of the original
nmonocytic cell fromwhich the cells according to the
Withnvestpeat ate ddrd vedesdnts iimwiettdidn ekipe aiteedh betowal cell

urthe atlons IIs havi ng. opt | f

i 6 e Ry DRIBGr (F sy Hh bEC TR0 b ohAFr G Popu-

laﬂﬂ@%fdﬁﬂgﬁ(Ebﬁgl&é&éﬁﬁéﬁesﬁﬂisl%m@ﬁh@ AMH Obe a€termined by
derived from nonocytes. Following in vitro cultivation

theandr st aru 1Pt co il st qum n’%@c%%l@ée(noﬁb%913e§§llw fiye al-

lowd td Y es{ 1%{9%15 S-E}lcl}la[aﬁ.r ecsee Egroﬁ{mh&g x(f‘gﬁp 8%:&183??{60@:1—

sub- popul ation 0 anpl e

calmora@cisanal anti body G 7 which is expressed by the
hybri doma cell |ine DSM ACC2542. The nonocl ona
anti body GW# 7 is an antibody of the inmmunogl obulin

Thel $OINPed I@AudNg |bdhtsed in a quantity of 10* - 10° cells
per kilogram body weight, preferably 10° cells per kilogram
body weight, to induce self-tolerance. STIC administration may

be carried out repeatedly.

The STIC according to the invention have proved to be risk-
free regarding the formation of malignoma, both in the animal
test and in culture; this is a result which could not have
been expected in any other way because of the nature of the
original monocytic cell from which the cells according to the

invention are derived.

As 1in detail explained below, further sub-populations of
cells having optimized self-tolerance inducing properties can
be isolated from the fraction of cells present in STIC, which

are derived from monocytes.

Following in vitro cultivation and stimulation of the original
cells (monocytes) with y-interferon, STIC are formed, which

comprise a sub-population of cells, see Example 3, which binds
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chain of which exhibits the kappa - isotype . The

characteristic property of this antibody is its
w@reosigesre capacity to bind to the nonocytes nedi/EPmd4/000109

by the culture conditions according to the invention

since original nonocytic cells are not recog nised,

i.e. binding of the antibodé to the original cells

does not take place, (see Exanple 3). In addition, it
theygongeronal stvaikasini GH-20 VOLGht et sSCEREESER PYddeke hy-

bj t c b €
R T e e A
an amf ooy was ptepariechunodlmbmliisi ngsotgee WIdEJAl Che light
cnafEor eSO A, D doltee (L MR R B ot
propBav¥i;SofWhEs. anﬁ@bb&?slén1@@|QEHhﬁﬁeﬁton ¥eity to bind to
Monocl onal Antibody Protocols", New York: Humana Press

the ﬁ@nowﬁ@\ﬁamoﬁgsﬁs)ed N HyHe | dekieueRl FORdhRioRs eReArding to

thegggﬂgﬁﬁgéﬁﬁ gfﬁé | ?&g%ng Cq&hmggﬂ%kgtgggléh%. ntﬁ@9d¥ecog—

e NouUSE. t s used for
nistHe mrepabahdmngobeUhh eatlibbdpesocatbekpawginalt kells does
state of the art in Nblecul

v - od ar
notgitdksyyPLabRhocl BﬁéD%EﬁfnPﬂrdeﬁPr oi“&cé‘:gﬁil%l Ydr kwas demon-

strE‘HganQuFErk?S§O | Be1udPLONE, thAP5:GMON! §hes Cnor Milrkt €Ed. human
"Continuous cultures of fused cells secreting

celéﬁt iLbo@ieopepipbet i hddlapicifeciFigureNdt.ure 256, 495-
497 (1975)). The hybridoma cell |ine producing the
anti body GV 7 was deposited according to the rules of

As hedBudapesin Goum/aTHA 3010 785 RSMA HdDeatt siihed Danad upgepaned by
M kr oor gani snmen und_Zel | kul t ur GrhH, Braunschme

AmERL FhAG) g fge 1 the TAECed SPERSABONBERI AEL2542C) Fggiged from

hum%ﬁo%r{dﬁ%t@sndlﬁgigf%@@}ﬁéds debehmped Yy fd oW ELYskilled in
tonetry, "of GW 7 to nonocytic cells after in vitro

thempditf i (P& vitsi, oM . &6 c MgithgdEo inh#oleredeiro®iollogyan Megoclonal
Antlgegyth% o%oco ﬁ_ New York: Humana Press Inc. Totowa,

1995). A hybridoma cell line was then produced by fusion of a
B cell generating the antibody and a myeloma cell from the
mouse. Methods used for the preparation of such cell lines are
known in the state of the art (Davis, W.C. "Methods in Molecu-
lar Biology: Monoclonal Antibody Protocols", New York: Humana
Press Inc. Totowa, 1995; Kohler, G., Milstein, C. "Continuous
cultures of fused cells secreting antibody of predefined
specificity"™, Nature 256, 495-497 (1975)). The hybridoma cell
line producing the antibody GM-7 was deposited according to
the rules of the Budapest Convention at DSMZ (Deutsche
Sammlung von Mikroorganismen und Zellkultur GmbH,

Braunschwelg, Germany) under the accession no. DSM ACC2542.

Figure 1 shows the binding capacity, determined by flow cy-
tometry, of GM-7 to monocytic cells after in vitro modifica-
tion according to the invention. It can be seen that the CDl4-

positive monocytes obtained directly from the mononuclear cell
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positive nonocytes obtained directly fromthe
nmononucl ear cellfraction do not bind the anti body Gw
wQ@ 2qosloaseed oud shaded grey is congruent w th thBCT@P2004/000109

shaded anti body control) . In con trast, follow ng
cultivation in the presence.of M CSF and stinul ation
wth g - IFN, part of the nﬁ ocytes express an anti -

gen which is recognised by the nonocl onal antibodé'CAA
fra‘Ft.lOTFhélon@r‘P&clkélﬁéi( et | oo TGNk EHa® acterfisefagdsd grey

is!é%H e %Qggathénﬁh Ié@ﬁééaasﬁﬁgﬂbﬁg k%ﬂ%y%l). In con-
i nvention consequently Teads to a change in the
traphenofgplawipad t @uitdfvatienanin gerhexpressinoe onft Me-CSF  and

.cell menb f dified t Fi 1) . .
st 8 OBl ahl VaAe ol EnPEy tHPn GG R ERUEFF| GaPFySEoen anti-
gent hati ¢elds pepdbahi 884 Wak,Chrhcamitbdasa ceht soddpdumed. The

by the_process according to the invention, induce the
mongedenetf estitpedyel®idl eenchdmitEnigasklas {sekyre X-19Gza.

Fi [ t
They 468s3) acPIELE] Eo To’ SRR ROLs ke tLy Mpds ko o
chabigrdiing tthee pidndtogyi GWatkernTheSetbel batayen expression on

subsequent | y desigpnated as_STIC GW - The anti body GwW
thes 2L  OPaRRE06  DhaCMvEAT It TP DF e i Sentd -an
extraordinarily effective and easy to handl e agent for

selecting and purifying the cells inducing
Thes@gnqysredncant8mey GMBy keads ofPadidismslilbodse that cell
' [ . gccordi the | ovent| e a
porkd RS ERediE I RS, Berke s Oh RS PEOgh S ot nt e " process
accAeddhdi ng t @ha pirefearieth , enbodidenthef mdwet | e¥€attdne self-
the self- tolerance_inducing cells forned in step c)
tolsrapre apgveingseribed (PPBcesdU®? the invention, which
express the antigen binding to the antibody G 7 may
either be selected directly fromthe culture nedi um
Thegktferest ep mefanratheymbmmlinsntsedected finvanthenceklates to

suc%Opgffé) thﬁtc’:Ba' anz?ed %];Eogf)lgelooaf af;'quglﬁlé‘e tcf’leel | gntibody GM-T7.

These cells are subsequently designated as STICgyy.

The antibody GM-7 according to the invention therefore repre-
sents an extraordinarily effective and easy to handle agent
for selecting and purifying the cells inducing self-tolerance
(STIC). By means of the antibody, it 1s possible according to
the invention to generate a homogeneous and highly effective

STIC population.

According to a preferred embodiment of the invention, the
self-tolerance inducing cells formed in step c) of the above
described process of the invention, which express the antigen
binding to the antibody GM-7, may either be selected directly
from the culture medium after step c), or they may be selected
from the cell population obtained after separating the cells
from the culture medium according to step d) of the above-

mentioned process of the invention respectively, by binding to
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fromthe culture nediumaccording to step d ) of the

abovenenti oned process of the invention respectively,
whgoosiossdeng t ot he anti body GV 7 produced by tPEI/EP2004/000109

hybri doma cell |ine DSM ACC2542. To select the STIC

according to the invention, %he anti body is contacted

W th the sanpl e under condi%'ons which permt bind ing

of the antibodé to the self-tol erance inducing cells

thepradidindy nClné srgiecedrnbyr ekt i Sybedrsmexesell line DSM

acchegdl ting fromthe binding reaction are subsequently
separated fromthe sanple. For this purpose, the
anti body can be i mobilised on a carrier materi al

bef or nt wth the sanple; for example, It cap.be .
ro BEiRht: ERE BLr etbarisn otborhentonat byshpnipe SAEiBSay is
conBHEROSEHiOh tOeS®anfAld athddmanetd e eadsihidhi fermit bind-

. procedure allows to select _and concentrate self -
ingt effethrcentalaeyn§oc &hes serémtParganysl inAesipg cells pres-

S I T, in e | £ .-t [ Ing: cel
ent e 0P e RS "The " 2NEA0) SRRinets, RIS tfom the
bindhdygcimgotdlohs dase sephseatedt by t eepbhetedolfatdnontind sample.
thg,reaction conpl ex fn§g1the sanpl e. TgLi.ca be .
Forofhist BHTBySRet fB8s “RAGRACY nCERePSt APBOBE LLREYaPE SuUERTFLeT
mat88i81 b reomaliddty ey tisptREeBBAb18E B Washma eV the can
salt solutions. Correspondi ng nethods are for instance
be deosod Bed Dhynakrix) suktalle fonnaghysingtegrapeiq- pusppses or

Rec rrepertait f man. = _cell | ' | LU
co BRS8N Phur SREELRLES BLTENETCBLL RSN A R0 cercor
andL\ypletytres of raahpaddlentasce timhdddiig deldssoftratetllarge vol-
di sease: Evidence for the oligoclonal ex pansion” J
umegt of; FaPBYY- Feb. 1996, 843- 851) . Moreover, the
nmonocl onal anti body GW 7 permts the qualitative and
quantitative detection of the self- tol erance inducing
To edHednofthereelfttolmiagiae acotrding tollihe theehphdnbetween

thglgnlfggéy and the self-tolerance inducing cells is sepa-
rated after the isolation of the reaction complex from the
sample. This can be effected by methods known in the state of
the art such as e.g. by competitive displacement or by washing
with salt solutions. Corresponding methods are for instance
described by Utz U. et al. (“Analysis of the T-cell Receptor
repertoire of human T-cell leukemia virus type-1 (HTLV-1)
Tax-specific CD8+ Cytotoxic T Lymphocytes from patients with
HTLV-1 associated disease: Evidence for the oligoclonal ex-

pansion” J. of Virology Feb. 1926, 843-851).

Moreover, the monoclonal antibody GM-7 permits the qualitative
and quantitative detection of the self-tolerance inducing
cells of monocytic origin according to the invention in blood
and/or tissue samples of the patient in vitro. The formation
of reaction complexes in the sample which indicate the pres-
ence and, if applicable, the quantity of the self-tolerance

inducing cells is detected by known methods.
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and/or tissue sanples of the patient In vitro. The
formation of reaction conplexes in the sanple which
w0 padsoedeeo t he pres ence and, if applicabl e, theCT/EP2004/000109
quantity of the self-tolerance inducing cells is
detected by known nethods.Tﬁ6detect the reaction
conplexes, it is possible in“this case to couple
("l'abel™) the antibody GW 7 for exanple, directly
with a detectable nolecule mhich is e.g. covalently
t h dy [ tect ; ecyl :
o g%g% gsgr%bgi |n#§%(ﬁ$@%i ber < fﬂ?t%% ??%?ﬁg%% £ Bhiis case
to noiugdd aﬁﬁuﬂaghbstths and ibodgl Wie,7 ,anboy ekhepie, directly
S fluoresceln I SO - [ anat e

. Iuor sce es s i oC
wit s TRe e ie WhEshT 3ET sy vl el "Bbtnd o

then%&pﬁrn;too@/eSSuﬁ%p@ca@eelcyab@@eknb%cmbgcuallees 889cribed in
enzymes such as eroxi dases (conpare Lottspeich,

larger bugibeys 1w saral Sreld | oSpakiegmlAkadbM@Ifdrics and in-
cluggﬁlﬁ gﬁbgth 'deka%%gescgﬁg H ealggék }h%l%%&%% egg iso-
of 't n

’body f akes prace hé ol e
thiseWanaed far Iﬁdnﬂdmaumyﬁ thedémin®+5 igbthﬂwmyﬁmane, lumi-

e present, i nventi.on, nti body GW} 7 was

nesEslinl eQVar 1 h AL 41 Sioredgont GGt 96 Bt betei g enzymes
sucks U SOENRLALF TOnso:d el ddedateck] ONZBELRBY 1. "Bio-

antibody coul d be carrled out by neans of fl
anadwtt@ﬂfét,rysmd:ﬁt@umfl ddredepéncheiti cVesdepy. Gw@ﬂa Hedslelberg-
Berlgr Iﬁggéblng anti bodies with FITC are known to the

peréon Skilfled in the art who operates in the field.

Al'ternatively, the reaction conplex can also be

detected in a two - stage process using secondar
Theanietreli e Ph tHI® eshrBetyortakate ma%%eﬂe@@n ent of the

mor%%hﬂgo@%fggtéé qaﬂ:bg?g?igfﬁﬁdgkant ody f'oﬁn connection

conplex with a furth conpare Lott
w1t@p¢m@hprEsenZonbaentHon,"Bh@aaakybpmy GBp&kwawmcoupled with

dem scher, veé[ del ber Berlin 99
theTHﬁ%‘%Rﬁ? tté% ?ék uOLesceln gsothlocyaﬁa%e %%ITC) [S1e)
that the detection of the antibody could be carried out by
means of flow cytometry and/or fluorescence microscopy. Meth-
ods for labelling antibodies with FITC are known to the person

skilled in the art who operates in the field.

Alternatively, the reaction complex can also be detected in a
two-stage process using secondary antibodies. In this connec-
tion, the unlabelled antibody GM-7 can be detected in the re-
action complex with a further labelled antibody (compare Lott-
speich, F., Zorbas, H. "Bioanalytik", Spektrum Akademischer
Verlag GmbH, Heidelberg-Berlin, 1998). This two-stage method
of detection is considerably more sensitive than the direct
detection of binding of the antibody according to the inven-
tion since several labelled secondary antibodies can bind to

one GM-7 antibody (signal amplification).
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of detection is considerably nore sensitive than the
di rect detection of binding of the antibody according
W eoosloaseemven tion since several | abell ed secoPdEER2004/000109
anti bodi es can bind to one G\ 7 anti body (signa
anplification) .The antibodi7cm4 7 consequently all ows
the detection of STIC in the’peripheral blood of the
patient treated with STIC, for ex anple in the form of
The" ppsilbefyngM;-7dagpnagawAnthyt Aélauabehe oficEertsonnofh8TIC in
per.i b I s-d rm t LET G L _
ehel BrPPErEa1 "hogta S5 Ehe BuPTLaR cBAELN GikhRETe, for ex
ampflbe iar tthe tfdrsn pofSsTidel tarjpigpardumbnpckiohah the number of

ti,bod I nst STIC f I
o1 L P VErT DRSSk, S RO Rarie) GRERITRTGN MnofyPELtsf time

intBrkiEREEeS and pigs nodlfled according to the invention.
In this respect, the inmmunisation of the correspondi ng
host aninals and the generation of the correspondi ng

As ﬁ%br o g' | Fh ﬁH%SnC%kEﬁQ Ouh %ﬁed‘r*‘n?%“ bed ;3bQ¥esib1e

n-ori particularfl
to gnﬁﬁﬁmmﬁdm@mhﬂdnﬁﬁmtanflbheleﬂve@hunstretEMBsftamamonocytes
sub- populatlon of the STIC of the invention, which
alspoefpReds hPRaNa NPT GERS2ERS anll EPTEL6HL RReitr ORefionocytes of

pr1§ﬁ%€§c%ndTpC%§ &%BH§1éHea%HB§8ﬂHSnEByth@dhﬁﬁéﬁgléﬁ In this
4+ - A S explained™in nore detail bel ow,

resphete celd simmveibabhosheih tbei muwespeadiogmeltésh eftimals
ulator nphocyt es STILC ress
anc PHE cRChrr bt "Bo Wi EBERRRY B EHer BT PR Pp L Line
areseﬂaﬁ(ﬁl%@l fdu!tl’nalsheié‘si:lrflbekmaifcamefcblﬂdﬂﬁ}é ngTTel bg human ori-
. fornmed in step c¢) of the above descri bed process of
91iht-he invention, or they may be selected fromthe cel
popul ati on obtai ned after separating the cells from
the culture medi umaccording to step d) of the above
A pamnitdwired priocetsroédt kmbpdiment of the invention relates

to a sub-population of the STIC of the invention, which co-
express the antigens CD3 and CDl14 on their cell surface.
These cells are subsequently indicated as STICcps+/cpig+. AS ex-
plained in more detail below, these cells have been shown to

induce the formation of regulatory T-lymphocytes.

STIC which co-express the surface antigens CD3 and CD14 may
either be directly selected from the self-tolerance inducing
cells formed in step c¢) of the above described process of the
invention, or they may be selected from the cell population
obtained after separating the cells from the culture medium
according to step d) of the above-mentioned process of the in-
vention, or they may alternatively be selected from the STICgy

population.

Further, it has been shown by reference to the TAIC of
PCT/EP03/07551 that the cells prepared according to the proc-

ess described herein express the genes Foxp3, CTLA4 and Inte-
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vention, or they may alternatively be selected from
the STIC GW popul ation. Further, it has been shown by
wo edosessee to the TAIC of PCT/ EP03/ 07551 that PECHER®04/600109

prepared according to the proc ess described herein
express the genes Foxps3, CT& 4 and Integrin akEb7

strongly (see Exanple 6, whith corresponds to exam ple

12 of PCT/EP03/07551) . In contrast, these genes are

gripnov=Pr ®Br9ngby a(seal Exexpént texpidsged-dyreseonds to exam-

i.gi nal t | ati th
pleg i Q8 BREORe RN BTalls i o antnPACe A EbTe ROt
or igntheref of Espatharagtard stkprokssSil & DBna/ dryial mono-

cells . As discussed in Exanple 6, the expression of
CYteRe Hiiekay SEoMES,1o0TION tHimd d¥negpsomEDly Wag genes Foxp3,

revi oysl nly. descrj bed faqr, reqgulatory T; s
cT oRBEy BESOT ) ilhocyt ed AT Too exBREEStERESTIC of
sTI8HLf AGE . astigens CD4 and CD25 are a sub-popul ation of
regul atory T- |ynphocytes , which are al so indicated
as "sup pressor cells". It is their function to

As S&P?E&é?e&’h%ﬁ{oggggﬁgigspé),ns%hoef gggrfglggXonl nof .the markers

parti cul ar seen as a spe C transcription

FoxP3Gt @i shdsenhvegran Bonihel (gera du¥iy hénly described
devel opnent of regulatory T- cells, and which is spe

forcireigsdla o rax gi-elsgeah dayy tdmes €l chymsho@rees di which theexpress
inven-tion, it. is _pr rred, t t he STI + cDi 4+,

thel ERra LS st i gL EpEh F (082S L pperaisTg Mt ion of

regu@asbry xrdl0yibhadgc s, pantichuladd yapsef encadarminess “sup-
at least. 1 x 10 8 ng Foxp3 - RNA per ng total RNA

PTEPOR 125t 1 af Fy 19 dlisd TasT P Rt Rer TPorSURRF &t ekl f ommune
respbnishe Jﬁ%ﬂ@tﬁééﬁl/fufﬁt b9+ 9buTazl YHRRESY €S, sddh as a spe-
_ particular of CD4/CD25 positive T- |ynphocytes (see

ciffie traesaripeient ddcicorixanpleh 6perAesoral ng teontieol gene
for r%\fleentégxpélé&genﬂo¥ ré{;{i?a%éigfelf—%ells, and which is spe-
cifically expressed by these cells. According to the inven-
tion, 1t is preferred that the STICcps+/cpra+—Ccells express at
least 1 x 107°, more preferably at least 5 x 107%, and in par-

ticularly preferred manner at least 1 x 1078 pg Foxp3-RNA per
ug total RNA.

CTLA4 1s similarly viewed as & marker for the detection of
the regulatory function of T-lymphocytes, in particular of
CD4/CD25 positive T-lymphocytez (see the literature cited in
Example 6). According to the invention, the STICcpz+/cpias—cells
should preferably express at least 5 X 1077, more preferably

at least 3 x 107® and in a particularly preferred manner at

least 5 x 107® pg CTLA4-RNA per pg total RNA.

Integrin ogpPy;, which recognizes epithelial Cadherin was re-

cently described by Lehmann et al. in PNAS 99, pages 13031-
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shoul d preferably express at least 5 x ICT7, nore

preferably at least 3 x 10 6 and in a particularly
w@e@beoicedd manner at |east 5 x 10~6 ng CTLA4 - RNKEP®04/000109

ng total RNA. Integrin aEb7 , which recognizes

epithelial Cadherin was re %ntly descri bed by Lehmann

et ‘al. in PNAS 9, pages 1303%-13036 (2002) as a new

ker for a sub-population of highly potent
13(%[5&%[1(%%%&/ 5| PnpiRityieskenhifel iantstrceoniptatioe of highly
oteRid held IJ ORHIEN ressi.qp of. | nt eqr.i.n
TR acoardrly Ha e TS | o ek TR the
epiSHeQ iCD3+4:001 dortmenel | Sheo qupferaidy at kerstidiegrin axfs-
10~12, nore preferably to at least 1 x 10"11, and in a
RN%&?Q?M aﬁF?OE%%r ted thennkrventhen | emasunt X0l BAM co3+/coia+—

ly,to _at. | east X210 9 ng per 1
co i AT REEEGLTEROWEE | Refhe Tab 40 e o BSEppally to ac
lea@itr ectx cog-1eUl LHEI AY %fﬂ&%%ﬂaﬂﬂé%f§E#gg%éEW&EthHner to at
with |ynmphocytes |eads to a signifi‘cant 1ncrease In
leatsite urben ¥, regulmdor ypFbyaphptyt e 4t passtcal & 107° pg
of CD4+/CD25 + cells in the |ynpho cyte popul ation
pennilt Wostoadizgdl \RNAp- regul at ed expression of the genes

Foxp3, CTLA4 and Integrin akEb7. The Exanple further
demonstrates that this effect is not observed if the

As G&ldwn ofint ke Mvgntd o aﬁﬁai‘n?@.ér gct !tyhé:odifé'é{:urc%dculturing
with | ynmphocytes. These results indicate that
of sthenicatlilen of the forventben amdtdr bywpagayien dkads to a

: I y T- ocytes the cells of _the
Slgﬁlﬁ\%{éﬁ%ﬁ%{} i%nF%%%F\Q/ed&ﬁ‘n tﬁéei ndldlé%eolec% of’fsellf‘equl"’Itory T-
lympbloeryarees byn thesel @elds. oExappf ici2§ t s EsPOongsthe 1ympho-
Ex%&rgle]rﬂ%of PCT/ EPO3/ b7551) confirns the hypothesis
CYtEy 4 Fenthtl oF LERBILE| UP R I HE ol eaR s § ¥P hef the

lnd i [ SUPPYL. €SS| _
geniedl SRS RriPh. PR SRR ERe%) DPRE e L el Y ygpner dem
onsltrates that this effect is not observed if the cells of

the invention are indirectly co-cultured with lymphocytes.

These results indicate that stimulation of the formation
and/or propagation of regulatory T-lymphocytes by the cells
of the invention is involwved in the induction of self-

tolerance by these cells.

Example 7 (corresponds to Example 13 of PCT/EP03/R7551) con-
firms the hypothesis of an involvement of the cells of the
invention in the induction of an immune response suppression
by reference to the TAIC of PCT/EP03/07551 (see above). In
this Example, lymphocytes from recipient animals were incu-
bated with immune suppressive cells from the respective donor
animals in vitro. For the induction of tolerance, lymphocytes
from the recipient pre-incubated with donor derived TAIC
were injected to the animals instead of TAIC. Donor specific

tolerance could be induced also in this manner, while ani-



10

15

20

30

this Exanple, |ynphocytes fromrecipient animls were
incu bated with i mmune suppressive cells fromthe
WO e@pmeeiseve donor animals in vitro. For the i NPCEPINA/000109
of tolerance, |ynphocytes fromthe recipient pre -
i ncubated with donor derived TAIC were injected to the
animal s instead of TAIC Dorfor specific tolerance
could be induced also in_this manner, while aninals,
malsy whP c LS giesiPigiphbepphscrbescaotcuteTvat eiivated with
iye | r 1. 1] red, ,.di t .devel op
o e e L P B AT o o B BE EEH 758" coter-
anaguch as a pharmaceu tical preparation. The cells
obtained fromstep d ) of the nethod of the invention
as descri bed above can be used di rectly. About 10 -

Theb@1%mfot hehd otratercelds &fnthe pOLY! gL 80A8HSAsOR! 3AGHhaceu-
is formed by | ynphocytes and granul ocytes, which Stem

ticplonPEARAFAFEPEL MifocyeelPsoifizinemnénanl esrepel) of the
metREILNLne LG R S SURRYL 10 | QLB ! 00,00, I Mooy ;-

of t i nvention deri romthe nonocCytes
rectiy .c it g st &0 (veef Bxlaorptetd); céhey 66 nak populations

interfere with the induc tigon of self -tolerance if _
SOt#h;%ﬁ3%§o+st28rWﬁ9eﬁyi m£399ﬁﬁﬁfzﬁﬁ%.%ﬁé?ﬁé@@ﬁ??éalWhlch
stelf egabal | eRe HONBYEL] AEGRSAHW ti%cfl%[ﬁéqer(nfbrn%fn%{crl%%rc cell

enbodi ments of the invention, the sub-populations S
frag@iosnd/ ofhesT® Cc€bBs £CDb4rE ytive Feohatednf odmithe STIC of

to Ly t ST ul at,i on_obt ai ned from.proces .

th%ﬁiﬁkéﬁyﬁgéan%H§F§g;@§§%ve}“5n@Q%ﬁfﬂa§ﬁ5%H ﬁgFasgl turing

step t(der abgcamphaduay i; orhelyn &l hote inedirEceearEXaMPhe induc-
. 2),:ghe STI C and/ or the STICGW and/or ST|C CD3+

tiopcets S k@brransie att | Bast SZdChedr ha t Hetenther rare used

as S€lhariRlenance 1l pdueRg 8fdect becomng lost. For use

as pharnaceuti cal préeparation, the STIC and/or the
However, according to further preferred embodiments of the
invention, the sub-populations STICgy and/or STICcps+/cpias MAy
be isolated from the totality of the STIC population obtained
from process of the invention (see above) and may be used for

self-tolerance induction.

In culture media (see Example 2), the STIC and/or the STICany
and/or STICeps+/colas may be kept for at least 48 hours without

their self-tolerance inducing effect becoming lost.

For use as pharmaceutical preparation, the STIC and/or the
subpopulations STICguy-7 and/or STICcps+/cpis+ Suspended in e.g. hu-
man ABO compatible serum (universally suitable for use) can be

administered intravenously as short transfusion.

In this context pharmaceutical preparations may comprise the
STIC of the invention in combination with conventional antiin-

flammatory agents and/or conventional immunosuppressants such
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subpopul ations STICGM _ 7 and/or STIC CD3+/ CDI 4+
suspended in e.g. hu man ABO conpati bl e serum
w@ eovswetss@l |y suitable for use) can be adm ni SPET/EP2004/000109
i ntravenously as short transfusion. In this context
phar maceuti cal preparations nay conprise the STIC of
the invention in conbinatioflwi th conventional antiin
fl ammat ory agents and/or conventiona
as isierrRdsigppries santsl suehasosttdsoings, nethpdreixeticar cyclophos-—

rti so h xat pham de
e el e P
o aﬂﬁ&bbaﬁibgs @-ihBbertepan and B cebllantibosh®Ses SUtuch as
as e.g. R tuximab, for the treatnent of organ specific

e.gor Ryisteimab auformiee distasest . ofuckiyen, IpRciSTIC of sys-
temhﬁlah9¥$ﬁhh8” gﬁ% be used for the treat nent of

eas
res rnco At on with antihi stam nes, theo
phylllne preparations, b-mnetics, steroids, in
ticular cortisone, and chroanIyC|ne acid. Detail ed

EUf&Q@érlE@@oﬁﬂﬁctQﬁa?hﬁm&ﬁY?ﬂﬁrﬂﬂa@ﬁ%{@?h@sﬁﬁlﬁ@rféhe treat-
menttlheoﬁrgﬁféﬁg%go '%Mﬁéﬁdnﬂv {%hoan%gf% %ﬁ%ggteﬁg theo-

nonocytes, 1.e. nonocytes fromthe
phylédpect bveppatiénnhst o Mmimethiecsel |staxfoids i nventdagriicular
cordh€ to be gdnhnist Eed Prefg%ably t he aut ol ogous
nnﬁ88§fe§n r EFPORPheah® bT b The nonocytes nmay be
obt ai ned by any isolation process, in particular by
| eukapheresis or fromthe nononuclear cell fraction
fromwhol e bl ood (buffy coat) . Leu kapheresis is
particularly preferred. Leukapheresis is a genera
termfor a nulti - step procedure us ing a
conmer ci al Pgtardetabéscrippbiasiof apgpariatvenytidirer ei n
whol e bl ood froma human subject is wthdrawn,
separated into

The starting cells for the process according to the invention
are autologous blood monocytes, i.e. monocytes from the blood
of the respective patient to whom the cells of the invention
are to be administered. Preferably, the autologous monocytes
are from human blood. The monocytes may be obtained by any
isolation process, in particular by leukapheresis or from the
mononuclear cell fraction from whole blood (buffy coat). Leu-

kapheresis is particularly preferred.

Leukapheresis is a general term for a multi-step procedure us-
ing a commercially available apheresis apparatus, wherein
whole blood from a human subject is withdrawn, separated into
fractions and the fractions, except for the mononuclear cell
fraction, are retransfused into the human subject. This proce-
dure may be carried out as outlined e.g. in further detail in

EP 0 591 194 BI.
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fractions and the fractions, except for the

nmononucl ear cell fraction, are retransfused into the
wheovanosebj ect. This proce - dure may be carri BCI/BP1004600109

outlined e.g. in further detail in EP 0 591 194

Bl . Alternatively, the bl ood 2;‘Zan first be separated,

after the usual treatnent witth an anticoagulant, into

plasma and into white and red bl ood cells using
Altr?éﬁ“ﬁ&&é’ewmvmtl?% tH@Osk t carpr dfigsibl he pypeparated, after the

usifAN IR0 LER Sl CERLLELNGR 100, | WAROD AR Lha  into
“be present 1n the supernatan , 'S a
whiltay eanehireldl clohtadnsdlies whiieg bhrmdlo«ﬂesl Iknomt Hei rthe art,
tiret Thi s | ay IS als eferre as huffy
AP T P AT e P 2t B G e 18 BoPasma
wilGeldes p@@mtoGH thhe JubcG@RAGELI;0BMkN ithe INBEeSS a layer
according to the invention, the nononucl ear cell

whifghy G ins iRt Whéé?aﬂoééoélnd:%‘]elﬁarﬂd% elhedrobndilgetie This
laygnogyt es teLf o g 0
2 nmet hods. ?cgﬁeﬁﬁfﬁ gbp:régf gkrglrlgf pé%%@esshgn‘éw V{hls is the
phastee copranndhgatheelrkdf baocbdd ooel bs apipdmaicbant o) a
| ynphocyte separa - tion nmedium (Ficoll- Hypaque) and
centrifuged (see Exanple 1). Exanple 1 describes the
In RgiRctedrenBed et Hoddhe e diingncoMeleiimddi®ion, the
erythrocytes and dead cells which mght still be
monggwicdienad dal it herashbrmclieafigeltl Ivactiesh aneé separated to

obt{aﬁgﬁeﬂ:ﬁng ?ﬁé&#mé@' 09, .2 Sfetgenm}%u%lth oogcgg:%:cljfng OEO known

nocyt&s are presen
meumeissepm':abkdmnge thun Therfeafrker , prbecwhi tenipbdtent, the
may Cﬁ% car ef pipetted off, and, for enrichnent of
oG ﬁSc;‘F@éL r@mtﬁ%é% $EPAied 0PtoefeanBipCyte separa-
cickemidd fubpety ansh dn 442 contseealodnisehr acetgie 1)
the nonocytes w II asserrbl e at ottom of

Exegamiter | ¥ uglesgesdels t biyet hpere feirtdeda galpedofienhe of the inven-

tlorynphg%:]fe.sofA}‘fcoreq:lyt%rocy%eparglilgu'o?eralcy E _eLE_e” :Lch might

still be contained in the mononuclear cell fraction are sepa-
rated by centrifuging, and the white blood cells including
the monocytes are present as an isclate on the separation me-
dium. Thereafter, the white phase may be carefully pipetted
off, and, for enrichment of the monocytes within the isolate,
is repeatedly centrifuged and washed. In the course of this
process, the monocytes will assemble at the bottom of the

centrifuge vessel together with a part of the lymphocytes.

According to a particularly preferred embodiment of the
method of the invention, the conditions for obtaining the
monocyte containing isolate are controlled such that the iso-

late contains about 10 - 50 % lymphocytes next to the mono-

cytes, by reference to the total number of cells. Preferably,

the isolate contains about 50 - 90 %, in a particularly pre-
ferred manner 60 — 70 % monocytes and about 10 - 50 %, in a

particularly preferred manner 20 - 50 % lymphocytes, each by
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met hod of the invention, the conditions for obtaining
t he nonocyte containing isolate are controlled such
W@ b@bt/00s20 i SO - | ate contains about 10 - 50 % PCT/EP2004/000109
| ynphocytes next to the nono cytes, by reference to
the total nunber of cells. E eferably, the isolate
contains about 50 - 90 % irf"a particularly pre ferred
manner 60 - 70 % nonocytes and about 10 - 50 % in a
refpgeniceul @ | her efetréd emlinecoRot, Soheseimphidst dgfference
. 1ea ence t.he t ot al |l , Wherein the
Wllgi%Eg?éﬁggﬁ&iﬁ% 8%??&%591§5bgrp%8&9§§§%%y gr anol ocyt es
A s shown in Exanple 4, the presence of |ynphocytes
inamg -_nitude of 20 - 30 % referred to the total
As @é’lqwncdghtE,X"’HT&R}r%g‘lthEhéuPFﬁrsfeﬁﬁeont N B YHeES 10 & mag-
nitWBROGY! &9 wi tiy MCSh-and-Gsq i efferofcad | kel eadoht! NBuring
generation of a significantly higher anount of
theCD3hTDIdingdaubl ¢hposotiyenST| Gorascwidd be thheMC88e and  y-
. if only few | ynphocytes (about 5 % ,are gresent,%see,
inteirdgren3) Wiy diedshr £0a e f PERERE4QENt Pty Sof S¥Peticantly
high®rf | dSduMeceEsainys @Al l@PIoPaeatit99e0fstfte, as will be
nonocytes. For this purpose, known growth nedia
thesyiatsgblig fogrl ymoieoc yiaspleery s usBehuthohe¥er arehpresent (see

Fi m%g %g1nust contain the gromh factor M CSF
Imier phage - colony - stinulating - factor) . M CSF

(also- called CSF - 1) is pro duced by nonocytes,
fibrobl asts, Eynphocytes and endot helial cells. The
To pgpaker at isoh farcipntcarankithe oduftaFe LrediSurhikgyy necessary

raf I 1 |y k
co B LYY O Yrth,TULL T Ui, noun
growdihnereds angull. t aPrlef efabl yonddi g ovah pediugaddodésoweyer, the

contain the granul ocyte nmacropha ol on | rul atin
mediffh ofoetat CeaRy Th BERucE TRE y AT BT SRC s (actbphage
coliedusedmunathfgprasenee. oli-tRirs (acpicalSukseog®ent) yis pro-
or_sinul taneously, the cells nust be stinul ated ,
duced by monocytes, fibroblasts, lymphocytes and endothelial
cells. The concentration of M-CSF in the culture medium may

preferably amount from 2 to 20 ug/l medium, more preferably 4
to 6 pg/l and in particularly preferred manner 5 pg/l.

Preferably, the growth medium does not contain the granulocyte
macrophage colony stimulating factor (GM-CSF), because the

yvield of STIC is reduced in the presence of this factor.

Subsequently or simultaneously, the cells must be stimulated
with y-IEN, i.e. they must be cultured in the presence of y-
IFN. The stimulation of the monocytes with y-IFN takes place
after an initial propagation phase lasting 3 to 6 days in the
culture medium containing the growth factor. Preferably on day
4 after the beginning of cultivation in the presence of M-CSF,
v-IFN stimulation is started and this stimulation is extended

over a period of preferably 24 to 72 hours, more preferably 48
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with g - IFN, i.e. they nust be cultured in the
presence of g - IFN. The stinulation of the nonocytes
WwWowRaol/005620 | FN t akes place after an initial propPemyari004000109
phase lasting 3 to 6 days in the culture medi um
contai ning the growth facto?4 Preferably on day 4
after the beginning of cultfvation in the presence of
MCSF, g - IFN stinmulation is started and this
hougsi purari encubadrrengedisieonsa iper.i gt 037 efret abhya24% CO;
& to 72 _hours, nore preferably 48hours under incubator
@ mgsﬁ%?f?bns i.e. at 370C and in a 5% CO2 at nosphere.
The concentration of g - IFNin the nediumnmay be 0.1
to 20 ng/m, preferably 1 to 10 ng/m and particularly
Thep%eé%r@tsoeﬁlg/ﬁ. YTRENstihulthei dedidth §ay |9=N Ray to 20
i [ eousl | t e p [ on h
P By e TR Y he woui o CH At MG The  Srbneh { B5p5pranly S
ng/mbwever, stinulation after a 3 to 6 day long initia
propagati on phase, as indicated above, is preferred.
The propagation of the cells and stinmulation with g -
Thel BNisoukdonovard |v-pmef gaablygiat diake vt dNan Bith the
days. In any case, treatment with g - IFN should be
propageteel ot stibR tharoaytes time phepdsediwn pruge@ining the
ts._far _at 4 { ' 2 hours,
Tro e P s Fad T B R EE L &0t Fon Ry Lon
inistelulpabtpagatfiohheleadd,s shoihdicansdquénddey, | st preferred.
a total of preferably 4 to 8 days. According to a,
TheprBF%P?%%ltje‘ﬁ%oo‘? Hot GG nAl | G é‘tgpépa&éFPonY‘IFN
shod@d, SbiyBuh @i | 0prWrbhag1y hBterbgeomdre qaldd efl @sasin any
indicated in Exanple 2 in such a way that the
casgpnécgetsent ewithsy-pF¥pabared ba aatuiedr euhedigm that af-
c aini t raq factof_and that - 1 FEN i.s, adde
tejCt %ﬂehé} g%%tgﬁggo?}lef%a%ea%&er{%s%% Oﬁaﬁg ilneassl}_‘chzs%n}qougs’ at
maxamomny2t hatira, cpopeestavl 7088 oholrd. t Dh@Operiod for propaga-

tion and stimulation of the cells should consequently last for

a total of preferably 4 to 8 days.

According to a preferred embodiment of the invention, the
propagation and stimulation with y-interferon is carried out
as indicated in Example 2 in such a way that the monocytes are
first propagated in a culture medium containing the growth
factor and that y-IFN is added to the culture medium after 3
to 6 days in such an amount that a concentration of 0.1 to 20
ng/ml, preferably 1 to 10 ng/ml and particularly preferably 5

ng/ml is obtained in the medium.

Preferably, the process according to the invention is carried
out in culture vessels the surface of which has previously
been coated with fetal calf serum (FCS) or preferably with hu-
man ABO0 compatible serum (see Example 2). Coating with FCS can

take place by covering the surface of the culture vessels with
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ng/m r preferably 1 to 10 ng/m and particularly
preferably 5 ng/m is obtained in the nmedi um
woe@bm0md y, the process according to the i nvePCT/BP2004000109
carried out in culture vessels the surface of which
has previously been coated w.th fetal calf serum (FCS)
or preferably with hu nman ABO conpati bl e serum (see
Exanple 2 ). Coating with FCS can take place by
FCS¢ 4%y USiRe a8iGlr f é@gl@ww@e ac plewdiog was satergictthpgsof a few
f or; 1 L0l Qwi a | od I cthon of, .a
B O N R T Y e p g TS
and olrd8phouteulnd 24 panrbsculremo4ngountss FESonongathering to

FCS not adhering t e surface in a suitable nner
e TVt AU SRR ABB Cotmar s S Ui | &\ Cr Frisgn 20
comPatt bl et hee Saire 1 BRNAeFr 8sq dguscribed haboygne Daland@ 1t Nes  ge-

culturing step the cells will settle at the bottom of
scripedc@Peyfing vessel after about 24 hours. Due to

their adhesive properties the nonocytes and the STIC

derived fromthe nonocytes during the process, wll
Durtimgn tdethenel thoritriee dictd drheofcéhes resbectéveleubtutle bottom

vessel . I f, . as described_jn Exanple he culture )
of ﬁ§3fuﬁ93%uéﬁ5ﬂggﬁ%ﬁﬁﬂin@fEﬁFtngPFoH%4t58u§ﬁpeﬁH§iaﬁ? their
adhiesividl tpaddercidefthd ymbRBBYEEs hHel I adiffc PYderived from

pi petting off or decanting, and subsequently fresh
thecynepeyhedi Gwriisad i thed Huecersf evably, thrmweadhereheto the

S [ b re _not_-or l'y_careful l :
botiEh AU | DehbcL I DOLAEN 81 B sor L0 VAEREE LKoo 1o
Examgriey ). Resrovubyutbemadiem ng celdrsgedndtakagplateivation,
th mechani cally, e.qg. bﬁ_neans of a fine cell scraper or
%ﬂﬁﬁRﬁ%ﬂagﬁébrﬁﬁnénﬁ T8 p¥ el dd b ot of LPRe Instance
by PSS rRf e didy débért‘@irﬁc]’ﬂ,ve@ﬁdiogubggéﬁﬁe\éﬁﬁl tB€esh culture
conplete renoval of the cell takes place by ¥reatnent
meddith 1 stil 1kl elenzfirefeaallyw thowever, the cells adhering
to the bottom are not or only carefully washed, so that any

lymphocytes present are not removed.

Removing the adhering cells can take place mechanically, e.g.

by means of a fine cell scraper or spatula.

According to a preferred embodiment of the process according
to the invention, however, the complete removal of the cell
takes place by treatment with a suitable enzyme, e.g. with
trypsin (see Example 2). The trypsin solution (0.1 to 0.025
g/l, preferably 0.05 g/l) can be allowed to act onto the cells
for 2 to 10 minutes at 35°C to 39°C, preferably at 37°C, in the

presence of 5% CO,.

The enzyme activity is then blocked in the usual manner and
the now freely floating STIC can be obtained in the usual way

by centrifuging. They are then available for immediate use,
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trypsin (see Exanple 2). The trypsin solution (0.1 to

0.025 g/1, preferably 0.05 g/1) can be allowed to act
woRris/00dse0 cel Ils for 2 to 10 m nutes at 35C t o BOEP2004/000109

preferably at 37C, in the presence of 5% CQ2 . The

enzyme activity is then blocked in the usual manner

and the now freely floating I C can be obtained in

the usual , way by centrifuging. Theébare t hen avail abl e

oPHsmalhyediat EUERBENSEPR oAl |3 FHisEBpendieGH U £.9. in PBS.
wektidlyabl WM. 1804+ B PBS. t a | .

HouRicid D th i U1 Bio9 e ki £ M 1! DR 2N P Pk s cular

forapmrodxtatedlel y2 2t do3 dalssy;s,i nra anutut e tredidinn s@eee Exam-

mple 2 wher.ein this preservation nmedi um shoul d. i
el Al PlBagbin "TRAS' i i S rcra S, S0t o PO Ran nei-

thegel tise C@iohehkeRictor sueh g-nulri eHe NBEL LN @88nSHL kept in
for at least 48 hours. For storage over |onger

suched sy riené Befiymcan BEIdedprfabzbersrdl %S £ or

deep freezing of living cells are known in the state

of the art, conpare Giffith M. et al., ("Epithelia
ForCeltlor@ge urvesr Comgea” peirioblet, hatie aefelflisssia@ be deep frozen.

ngi neering, Atala A ., and Lanza R .P., _Academ ¢ Press
Pro%@%’?flsch%b‘? PR gsa%éla%19f146)‘f_mgA<ﬁﬂéfser%ed known in the
sta¥eSpensitor Neei Umcbabadeers s eezingyof diheagell sivgpithelial
according to the invention is ABO conpati bl e serumor
CelpcSWdiur egupisirawent ed nwiMert hoBO o fAGE G dien i nerering, Atala
efhodi ent of ,t he, | {0 S sign
A contg%nlng %é?fﬁ %%%%%gﬂéeﬁ¥%%%c?§g&be#ﬁggg%¥a|ﬁegages 131-
140f0r.om spepfecyedr sdspensyohembdd therf purddéwdrneéing of the
respect to those cells, which bind the anti body GW 7
celds RCTI %I hPa BFopdplAtiUh 571 EB MRS ¥ serum or

FCSS Wht P Wb egkherqal, e-deggshbed above in detail.
According to a further preferred enbodi nent of the

i nvention such cells are selected fromthe STIC

Acdg%ﬁfntléghoﬁg"é%bg ﬁ%rﬁ?%&f the invention the cell suspen-

sion containing self-tolerance inducing cells obtained from
steps c¢) or d) may be further purified with respect to those
cells, which bind the antibody GM-7, so as to obtain a sub-
population STICey;. Methods for such purification are described

above in detail.

According to a further preferred embodiment of the invention
such cells are selected from the STIC population, which co-
express the antigens CD3 and CD1l4 on their cell surfaces.
Methods for selecting such cells are known in the art. Exam-
ples for such methods are the “Fluorescent-Activating Cell
Sorting” (FACS), the “Immuno Magnetic Bead Sorting” and the
“Magnetic Activated Cell Sorting” (MACS), or the so-called
“Rosetting Method” [see Gmelig-Meyling F. et al. “Simplified
procedure for the separation of human T- and non-T-cells”, Vox

Sang. 33, 5-8 (1977)].
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the antigens CD3 and CD14 on their cell surfaces.

Met hods for selecting such cells are known in the art.
waEx@sopdees for such net hods are the "Fl uor escePtT/EP2004/000109

-Activating Cell Sorting” (FACS), the "lInmuno Magnetic

Bead Sorting" and the "Nhgnagic Activated Cel

Sorting" (MACS), or the so-“called "Rosetting Method"

[see Grelig -Meyling F . et al. "Sinplified procedure
Thef cﬁeheﬁfél%pa?%ttm STIGusab-Popahdthon- STICcekists; Wor take

189005 BBy BPhUEED) LB AL S Bl LGy heos o

or ﬁnommthaeSHbawmaddsakubedob&abasé bEofhet epsedkion, dok from
of the above - descri bed Erocess of the invention, or

ther S e S O@FLa AR - pBBul AT T8¢ | 5Pt BFTIRRPY omeans

tha@r@CgengEQESehﬁﬁéhﬁeﬁﬁe&ﬁﬂ§§H§B%¢8QHE%Elet§1€ §5§é
/CDl 4+ will take place. In a preterred enbodi ne

the invention the cells of the STICCD3+/cDi 4+ sub -
. - q
In Pagfﬂ%ﬁgézga?%gﬁ 3&%&9&;&8 he ﬂﬂ‘é’eﬂ{w% BS YRE! cPeeflsf cof the

ctiron oO arrmceu |ca OSItIOI’]
STIC&@+kaMyiyabpp@yﬁiﬁﬁxnhewm%&mdiﬂ@at@eﬁheoﬁnauhenaﬁuaee used

di s eases Exanpl es, of such aut oi mmune di seases are:

PEX(9° Rt cPHPIRESERN WPt haaRferRAGRECEERLUCEEPORHTion for
thePalh| GUIAS BEUERLELS B! | SroslfonS] 89" Slifoimmune dis-

di sease, eroderma, dermatomnyositis, polynyosit
casRei-ter s syndrowe Di abetes nellitus; o Aut0|nnune
di seases of the blood and bl ood vessels, i n par

ticul ar autoi mune henolytic anem a (Al HA)

Exafiplesmagnguthr e0beeshependLsdaPsirardd TP) anti -
phosphol i pi d anti body syndrone, vasculitis
(Polyarteritis nodosa group,. \\gener* s

o B T R bR a5 Y IR P i RS TR et icular
ﬁﬁéﬂmﬁtéddCﬁ&@ngbyg;ngnmﬁ Sjdgren’s disease, scleroderma,

dermatomyositis, polymyositis, Reiter’s syndrome:;
e Diabetes mellitus;

e Autoimmune diseases of the blood and blood vessels, in par-
ticular autoimmune hemolytic anemia (AIHA), autoimmune
thrombocytopenic purpura (ITP), anti-phospholipid antibody
syndrome, vasculitis (Polyarteritis nodosa group, Wegener’s
granulomatosis, hypersensitivity wasculitis, giant cell ar-
teritis), systemic lupus erythematosus, mixed essential cy-

roglobulinemia;

e Autoimmune diseases of the liver, in particular autoimmune
hepatitis, primary biliary cirrhosis and primary sclerosing

cholangitis;
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Aut oi mmrune di seases of the liver, in particular
aut oi mmune hepatitis, primary biliary cirrhosis and
w@eiosmods2ecl er osi ng chol angitis; Autoi mune di BERERR049600109
the thyroid, in particular Hashi noto's disease,
G aves' disease; Autoi rmung di seases of the central
nervous system in par - Blar multi pl e scl erosis,
nmyast heni a gravis; and Bullous Skin Diseases, in
e Mardimuirer pesphsges ofil gaei sthypenphi gis veget amslar Hashi-
e igus foliaceus, Sengar - Usher syn drome and
f%?f;@IIﬁ iq%r?eﬁesrﬁfhlcgq?svesThéil§§§15§I’ness of STIC for
i nducing self - tolerance is shown for mce in two
nodel systens of artificially induced colitis
e AwsEniumy dbseases nofinehdi seasea(ls e Bxanp| egsBemmndin par-
9) . These nodel s are the dextran sul.phate sodium
Itﬁ’éélﬁ RGOSy YESEERENPI 878y *8AdPHe
CD62L +/CD4 + SCI D transfer nodel of chronic
experinmental colitis in mce (Exanple 9). In both
. meﬂsm.ss mséd ndedebepsas chrioni pacolctilarwi pdmslyigpionsuigaris,

I the h I | In b
SRS HPAFCARa | GBHLGTEC SHorTS 3 | BPRfRe Ushex syn-
@t&@@%@mznelm gendrhgusuppr essi on of the typical

synptoms of the colitis corrpared to untreated ani mal s
or animals treated with "control cells" that do not

Thec%@fﬁn%g C g):%e%'l@@nﬂ:fs 1§1d@1%$18) s% gﬁ% st shown

ove, excessl Ve 1nmune Teactions-are a so inv
forl mﬂd@e :devieh@pm@dél obyatémes gbEs arkt fhasabéen lSJhIﬂW&db)COlltlS
Bach et al.g |té that CD4+ cell s, V\g1
LFeSe8npridedeDa F@B%We FPeaas és%%pr%"H’tH]aeIEf
mtigate the progres sion of experinental al I erg| c
encephal onyelitis (EAE) . Since, as shown herein, the
Theggnimodekat pee othsTIdCxtesnl t suiphahe sredicit o DSE) apnduced

chro%&%e%§%i¥1§IW@§%§gIéI%? ind %%EICR%&HF?Eme’SEEB transfer

model of chronic experimental colitis in mice (Example 9). In
both models mice develop a chronic colitis with symptoms re-

sembling the human colitis ulcerosa.

In both model systems administration of STIC shortly after the
disease onset leads to the suppression of the typical symptoms
of the colitis compared to untreated animals or animals
treated with “control cells” that do not contain STIC (see Ex-

amples 8 and 9).

As discussed above, excessive immune reactions are also in-
volved in the development of allergies. It has been shown by
Bach et al. (loc. cit.), that CD4" cells, which comprise
CD4*/CD25% cells as a subpopulation, can mitigate the progres-
sion of experimental allergic encephalomyelitis (EAE). Since,

as shown herein, the administration of STIC results in the in-
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cells are also useful for the treatnment of allergies.
So, according to a further preferred enbodi nent of the
WO noos1005624 i on, STI C cont ai ni ng phar maceut i cal SPEr/EP208€0h0109

for the preven tion and/or treatnment of allergies.

Phar maceut i cal preparationszgﬁy contain vital STIC

according to the invention, ich are obtained from

step d_) of .the proc - ess of the invention, suspended
ducthon pharmateeteast| 9f atkeptD4aliC®28ar i 6RLpr BPBHABEYON, the

[ u |t b 1 .s/,mM and
celt8 E-8LEMe ol eb g Rl g RS oRe

preparation. In a further preferred enbodi nent of the

i nvention the cells of the STI sub- popul .ati on .
S0, aGEGPARPGSt 6ot R TSI G Shee Tke T G oy o pEhe inven-
tioRl odueti @Bn@éiﬁiﬁ@a?HBQﬁH&éﬁ@icépéTD@ﬂ; t198df @6rt BBel Preven-
vivo prevention and/or treatnent of di seases asso

tiopi an@doyi trealiment el aklgrgiqml erance. In one
enbodi nent of the invention such pharmaceutical prepa
ration may contain vital STICGW cells according to
Phatrhecenveoal i prephirah ibngd risy t bendainbadya®@i STIC according
spended in a phar cal ogi cal | ccept abl e |iqui
to ThErTavent tar PARry Proaodtamned: PFGRor CaBod! $ix Chgeproc-
esst @fl vhel Owald T Anshdami&y pPref gr aBbymateaboubilyXaccept-
106 cells/m of the preparation. In the nost preferred

ablenfadirient pak felebilyvamt isonysudh thharfreatlesut | tak 10° to 1 X
.preparation may contain vital STIC CD3+/CDl 4 + cells
10" agebtaimy epdt Rerenwawbesiabluhiadh akrutexpr 8s40f heells/ml of

antigens CD3 and CD14, in a quantity of preferably

the B5GPe5°%T905 to 5 x 107 cell's/m and rore preferably

of about 5 x 10b cells/m of the preparation. The above
descri bed pharnmaceutical preparations may contain the

In @l furtdador BT eEe 64 hemPAdEREN bn ofudhendEV 1Rt hhiRp o cells

of the STICgy; sub-population according to the invention are
used per se for the production of a pharmaceutical composition
for the in vivo prevention and/or treatment of diseases asso-

clated with disturbed self-tolerance.

In one embodiment of the invention such pharmaceutical prepa-
ration may contain wvital STICgy cells according to the inven-
tion, which bind to the antibody GM-7, suspended in a pharma-
cologically acceptable ligquid carrier, preferably in a quan-
tity of about 1 x 10% to 1 x 10%® cells/ml and more preferably

of about 1 x 10° cells/ml of the preparation.

In the most preferred embodiment of the invention such pharma-
ceutical preparation may contain vital STICcps+/cpia+ Cells ac-

cording to the invention, which co-express the antigens CD3
and CD14, in a quantity of preferably about 5 x 10° to 5 x 107
cells/ml and more preferably of about 5 x 10° cells/ml of the

preparation.
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logically well-tolerated nedium Suitable nedia are
for exanpi e Ringer solution, physiological saline or 5
wo 0002003ehuman al bum n solution and the |ike. HEEEP2004/000109
phar maceuti cal conpositions containing STIC accordi ng
to the invention may be adnigistered via a variety of
routes of adm nistration deﬁ ndi ng on the body site(s)
affected by the respective disease. In preferred
enbodi nents of the invention said pharmaceutica
co Lt be adm nistered intr Ly, .
The R B coRE R T S e PhaBEEaRRY may  contain
thel nteBper atooedihy @b itHs atheeatiyn. siBpended in a physio-
gphar ceuti_cal congositions can further be .
LogagritYs terldd A FERERG MR U-s path Akl SorpRihia stER AT exam-
plel e ddeters OTudit] EpnPelol SMALAL 1 091 Phie | BLO SPQYY £@VE  human
ties . The pharnaceutical preparations containing STIC
albgmiacsiovetingr edilehhs takeal so be used for the
prevention of autoi nmune di seases in those cases where
t he gene responsi ble for the de vel opnent of the
Thedi sleaaeadautkingyin. cofipasitichyi dvakatisifdyagTmsedcasraing to
carrier of a gene associated with one or npre auto
thej iR tdi%ed%es, PE heBaPBPE&KeSf VitRe adi S¥asF Eapt pgoutes of

admR8%eRaedoRY RYINHSILrdMoeRd! Goder iM8d (HOMrfected by the
aut.ol ogous nonocytesin an early Stage of life. In a
respegftdmvee dlisdsedi.neint pfefderecdivembodorente afit dhegousvention

STIL.C are cocul tured w th autol ogous. | ym phocytes and
sai} PRI ST B (T ey actird tgersd Intrave-
nouBliy§ WihtrigegtiDlyhe dgveieperit19f, auhologersalegul antra-
- tory T- lynphocytes specific for the respective gene

PeIjioaget L YTIEs & reqhhecsy Y- Thpnpivaiees iddivaheipmesitions

[ epyAGHR NI gtergd o L S | I ndiyi dya {F3
“descri bed EeIOM/HﬁﬁExaﬁg%g @f%%%gf%sggkgsq%ogﬁégﬁgﬁg organ,
suclk3 agf tPET/IERE@3/ @755lscllen apdrurither] agrivodionenntef dvy cavi-
tieisrlvention, STI C can be used for

The pharmaceutical preparations containing STIC as active in-
gredients can also be used for the prevention of autoimmune
diseases in those cases where the gene responsible for the de-
velopment of the disease is known. If an individual is diag-
nosed as a carrier of a gene associated with one or more auto-
immune diseases, the outbreak of the disease can be prevented
by administering STIC derived from autologous monocytes in an
early stage of life. In a preferred embodiment of the inven-
tion the autologous STIC are cocultured with autologous lym-
phocytes and with the peptide expressed by the respective
gene. This will lead to the development of autologous regula-
tory T-lymphocytes specific for the respective gene product.
These regulatory T-lymphocytes can then be re-administered to
the respective individual as described below in Example 7

(corresponds to Example 13 of PCT/EP03/07551).



10

15

20

25

30

prevention in those cases where the autoi mune di sease
occurs in intervals, as for instance in rheunmatoid
wa@edaosiodioees. | f the pharnmaceuti cal preparati on PCT/EP2004/000109
containing STICis adm nistered after the first or a
subsequent break out of the_disease, fur ther break
outs can be prevented. Cell greparations according to
the invention may contain vital STIC, which are
In @bﬁ@ﬁﬁ@@rfﬁ@bp§ﬂ@pnu)06fthheipweoessnofsﬁﬁ§ caebhei wsed for

n t|veI the repar.ations, na ontajn c
prefehfiift (il T opal o uES Minfe SBipgase occurs
in \Mihlt@li‘vbllrs;d ta@s tﬂ'tﬁ: anidthothe G FYhetmeto & é:rﬁm_‘ttls If the
/| CDI 4+ cells, which co- express the antigens CD3 a
Phaéﬂf&eaﬁlf:ﬁé. PrEBPFaEH?FaGQDt%@lBQeE%{FE tl?oﬁ@lnﬁﬁy}stered af-

terCAHAI 4 tdre 5?399%hb!% gehkspried iantdtyrRE Brskaze, fur-
erably at | east g nore preferably at least 5 x

therobrgay nuse paefbeabqu@mt¢@ast 1 x 106 cells per ni
suspended in a liquid carrier nedium The nmedi um nmay
be a cell culture or transport nediumwell - tolerated

Celby peelpagativel ascbrtiong0%hihernngkehifibh seluidoditain vital
Alternatively, the cells within the preparation may be
STI&eewhlef} 02Eh ahBaiBadaifren isteP sl t a6l &het drapeess of the

:angﬁ@lBW I‘E})%Sﬁv%& alM}l?/gm Fﬁeég%\?%ﬁg EH ”EQnFQiH cells

tion and 10% e I nvention al'so rel ates
belbogangeﬂhndtmmesebﬁpbpelaéiéns bdl STtee; | cellls ngwhich bind

ntion (S STI C GW .ar .
to EhecarsirenraHlar cohosh PO Ceenena 4 G dyisuicrgepress
thedlHriQ@eS AW ary14l- o YAREOEYEES11 BuvithE8. A%e prepara-
shown in Exanple 6 (cor responding to Exanple 12 of

tloP@TﬂE@D3ﬁ@V§Eﬂ3 the heese@ctve reedly rn cacgranpatyort pref-
exoB3va 51 i can % pf B FETEE | BhC BT Tbh BF org oot o % 10° and
nws%{%?%ﬂﬂﬁ%&%% At paLiicyl ar 10f CRATLCIRS JYTPhOS¥E&ESd in a
liquid carrier medium. The medium may be a cell culture or
transport medium well-tolerated by cells, such as 5 to 20% hu-
man albumin solution. Alternatively, the cells within the
preparation may be deep-frozen and contained in a suitable
storage medium, such as e.g. RPMI with 50% human albumin solu-

tion and 10% DMSO.

Finally, the invention also relates to a method wherein the
self-tolerance inducing cells of the invention (STIC, STICawy
or STICcps+/cpra+) are used for generating or expanding autologous
regulatory T-lymphocytes in vitro. As shown in Example 6 (cor-
responding to Example 12 of PCT/EP03/07551), the direct in vi-
tro cocultivation of TAIC, corresponding to STIC with lympho-
cytes leads to a significant proliferation of regulatory T-
lymphocytes, in particular of CD4'/CD25"% lymphocytes. It is
therefore possible to generate and/or expand autologous regu-

latory T-lymphocytes, in particular cp4t/cp25* lymphocytes, by
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therefore possible to generate and/ or expand
autol ogous regu latory T- |lynphocytes, in particular
weDsNE26+ | ynphocytes, bydirectly cocul t uri nBCBEPI804/000109
derived from nonocytes of an indi vidual wth
aut ol ogous | ynphocytes. D rget invitro culturing
nmeans according to the invention that STIC and
hocytes are cocultured |n direct physical contact

| o
Qg H& A ety dsrived éxeRp MUY iSF Blanphe indi-
vid@al'%i%ﬁi%uﬁ%&@@gughfygﬁﬁégyiggpferably contai ns the

e.

respective cells i. C and | ynphocytes i n about
equal cell nunmbers and each in a quantity of
. preferably. | ea 1. x 10s nore preferably at, least 5 . .
DL oe Bnd i ErOrur b y T PeaRto 1R 06 (ol A papvention
thatl STEpended lynphddytdisd £8¢ 1 iceculediredl irhedieedtuphysical
may be .a cell culture or transport nedi um well

contbite Middd PhyheelHPEe SSCHUHs 55t d - 09 eRRe Idrisghiin Example

6. solution. The cocultivation preferably should take
pl ace under physiol ogi cal conditions at about 370C,
e.g. in an incubator, for preferably about 3 to 5,

e prL rably 4 days. It S own i n_Exanple 7 .
o (25 Chgbhbngeo Eii et ebsroReb e, ammective
celllisans pd ANBTACC epidanNCEmsiast ids Onhy deutndsigesll byell numbers
adm ni stering TAI C generated from donor nonocytes to,
anct rrRaglecipi entquagiitital sof bpreéadabhy sedr ilrpatecl pixerdt0®, more

| ym phocytes_to the recipient, which have previously
DT ERRRIT Sk LY Ubt b A0°1 AP IR0 AAE A effar aBaSt 1 %

10¢f £ dopar. ﬁﬁ”%ﬁ%&%gdéa ﬁsgrhq i@bg%ﬁriéE"EE@ﬁb%v the me-
self-tolferance can be I nduced by readm nistering
divgutrslyodorisa | gaphocyil esréootrhé raatsipemt:, mediicim headel-tolerated

pr evj ousl een directly co- cultured with STI.C _
by p?%)ia?’edsfyl?gmatsne p§f’i @x% shldliﬂflr_l %&B‘}‘E@s.s Yordingthe co
cultqvathht here eshodivesho@f dt ke kenvierd éoOnuhagul aiBfdiological
conditions at about 37°C, e.g. in an incubator, for preferably

about 3 to 5, more preferably 4 days.

It was shown in Example 7 (corresponding to Example 13 of
PCT/EP03/07551), that transplant acceptance can not only be
induced by administering TAIC generated from donor monocytes
to the recipient, but alsco by readministering recipient lym~
phocytes to the recipient, which have previously been directly
cocultured in vitro with TAIC prepared from donor monocytes as
described above. Similarly, self-tolerance can be induced by
readministering autologous Ilymphocytes to the patient, which
have previously been directly co-cultured with STIC prepared

from the patient’s own monocytes.

According to a further embodiment of the invention regulatory
T-lymphocytes can therefore be prepared in vitro from lympho-

cytes originating from the individual to be treated, by direct
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T- | ynphocytes can therefore be prepared in vitro from
| ynpho cytes originating fromthe individual to be
WO e@aness2o by directcocul turing of |ynphocytes PCDEP1004/600109
i ndividual with STIC originating from nonocytes of
this individual . Readninistgging the cocul tivated
| ynphocytes to the recipient>will lead to in duction
of self - tolerance, as shown in Exanple 7 . 5 The

cocugguraper yo- lympmssiass Soopr ephied Wgiveduzbl stidd STIC
orif¥n 69§ga%rgﬁ5ﬁkh%% tggrgkntaigei§gﬁ. hu%ﬁq @%%dﬁ%nisterin
g
sed in~a pharnaceutical preparation for preventing
theardtod tiivedtdndyopbhdrcgeasesoasheciratedivnt hwdilst debddto in-
elf - _tolerance wherein the 10 cells are suspended in
duc lBﬂaPﬁaEi‘S’ﬁS@ESSFF?m%%ceﬁ AT i%’rar%led:écri bed
above. The invention is illustrated in further detai
by way of examples. 15 If not defined within the
TheexzamllaonttheTr bpBRIEY 68S of Ot Hrgnarall amayd be isolated by

u a f ; . .
FACEe%%%iﬁ%gﬁfgﬁggpﬁgﬁﬁgﬁh g%%%r%%ﬁ:eﬁo 1%?055yhd??sung e
phapeaceutlitalaprsadingvisal tfed pesvenhting Gralydrl00Pfesfging of

. Streptonmycin as streptonycin sul phate per m| ,
AL SBH 58 POl RACAR EUI U L HT 67 F U0l ¢4 B ANGEINES g8hopgin the
cell9 Ree GAtabague; Noy 35%ﬂgéﬁgiolgﬁigall% SkcepPaB18. Rarrier
trypsin and 0.2 g EDTA (4 Na) /1 3 . RPM 1640 (Ix,
as Pegairdbed13psyE.-contains L-d utami ne 30 RPM ( Roswel |
Park Menorial Institute) Media 1640 are en
The invention is illustrated in further detail by way of exam-

ples.

If not defined within the examples, the composition of the me-

dia and substances used are as follows:

1. Penicillin/streptomycin solution:
10,000 units of penicillin as sodium salt of penicillin G
and 1000 pg streptomycin as streptomycin sulphate per ml
physiological sodium chloride solution (NaCl 0,85 %) (Gibco
Catalogue No. 15140122).

2. Trypsin-EDTA

0.5 g trypsin and 0.2 g EDTA (4 Na)/l

3. RPMI 1640 (1=, liguid (11875))

contains L-Glutamine

RPMI (Roswell Park Memorial Institute) Media 1640 are en-
riched formulations, which can be used extensively for mam-

malian cells.



ri ched fornul ati ons, ,

for

_ whi ch can be used extensively
mam mal i an cel | s. Conponents Ml .

-wei ght Cone,
W@ eap50)s6kbI arity (nM

I norgani ¢ salts Cal ci um PCT/ER10684/000109

(Ca(NO 3)2 4H20) 236 100.00 0.424 Potassium chloride
(ECA ) 75 400.00 5. 30 I\/agn%slﬂ um sul phate (MgSO 4) 120
48.84 0. 407 Sodi um chloride (NaCl) 58 6000.00 103. 44

Sodi um hicarbonate (

HCO 2) 84 2000 0023 200 Sedium

Comﬂ%ﬁ&l%phat e ( NaZHPO 4) 143\4&%1@1@ 5] 63 cond. (nk'gﬁ)’ Molarity (aM)
eonponents—Gucose—166—2600-00—1t 1t0 G utarhi one,
Iﬂorgpléd&aﬁ%d 307 1.50 0.0032 Phenol red 398 5.00 0.0125
C:almAm n 8 4%1.}.@' ginine 174 200.Q0|1. 10 L- Agpgg f#gi ne 0.424
Potas“% L- Asplar agi ni c agk¢ 133 20.fgod| 150 530
Magn ﬁ‘alteQﬁg% ;1ydr ochllori de 313 65100 0. 206 4884 0.407
Sodith I'nc acid 147 20.00 0. %3¢ L-d ut sgobpe| 146 103.44
SOdmng,Qm@(Qlag cohycine 75 10.00 0. 333 L- Hi st pabooe | 155 23.800
SodivkDh&Phal.(WBH0,}- - Hydr oxlypr ol i ne 1131 |20. 00 0. &580 5.63
t=tsofeucine 131 50. 00 0. 382 L-Leuci ne 131 50. 00 0. 382
Further ¢ogppneatshy dr ochl ori de 146 40 00 Q 219 |- Methignine
Gluck49 15.00 0. 101 L-Phejnyl al ani ne;gag5 15. 0026500809 11.10
Glutathione, reduced 307 1.50 0.0032
Phenol red 398 5.00 0.0125
Amino acids
L-Arginine 174 200.00 1.10
L-Asparagine 132 50.00 0.379
L-Asparaginic acid 133 20.00 0.150
L-Cysteine dihydrochloride 313 65.00 0.206
L-Glutamininc acid 147 20.00 0.136
L-Glutamine 146 300.00 2.05
Glycine 75 10.00 0.133
L-Histidine 155 15.00 0.0967
L-Hydroxyproline 131 20.00 0.153
L-Isoleucine 131 50.00 0.382
L-Leucine 131 50.00 0.382
L-Lysine hydrochloride 146 40.00 0.219
L-Methionine 149 15.00 0.101
I-Phenylalanine 165 15.00 0.0509
L-Proline 115 20.00 0.174
L-Serine 105 30.00 0.286
L-Threonine 119 20.00 0.168
L-Tryptophan 204 5.00 0.0245
L-Tyrosine disodium, dihydrate 261 29.00 0.110
L-Valine 117 20.00 0.171
Vitaming
Biotin 244 0.20 0.008
D-calcium pantothenate 477 0.25 0.0005
Choline chloride 140 3.00 0.0214
Folic acid 441 1.00 0.0022
i-Inositol 180 35.00 0.194
Niacinamide 122 1.00 0.0081
p-aminobenzoic acid (PABA) 137 1.00 0.0072
Pyridoxine HCIl 206 1.00 0.0048
Riboflavin 376 0.20 0.0005
Thiamin HCI 337 1.00 0.0029
Vitamin B12 1355 0.005 0.00000369
Reference: Moore G.E., et al., J.A.M.A. 129: 519 (1967)
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L- Prohne 115 20.00 0.174 L-Serine 105 30.00 0. 286
L- Threoni ne 119 20.00 0. 168 L-Tryptophan 204 5.00

W@ 203465626 Tyi Osi ae di sodi um di hydrate 261 29. POr/8r2120000109

L-Valine 117 20.00 0.171 Vitanmins Biotin 244 0.20

0. 008 D-cal ci um pant ot henats 477 0.25 0.0005 Choline
chloride 140 3.00 0.0214 FoP?c acid 441 1.00 0.0022
i-InositoI 180 35.00 0.194 N aci nam de 122 1.00 0.0081

. BBQ ﬁﬁﬁ!ﬁ@é&bcs a%hés FABS) biBFede80s 01 0RLY cf. o Jq Exp. Med.
98: .

OXI neHC 0 0.0048 Ri boflavin 376
@6@0®$9iﬁ)an1n HC 337 1.00 0.0029 Vitanm n 812 1355
0. 005 0. 00000369 Reference : Moore G. E. et al .
J . A. MpA—8——=510 L4067 - 4—PB&Da-heCCo' S

phosphat e (b ffered sal [ ne) cfl. /] Exp. Med. ¢8: 167
(1954): Wi kd 0 g21K|—|2PO4 Q0 . 21HNaCl 8.
00 Na2PHO . 15 5. Ficoll aque: Lynphodyte
separat i of I‘F@dl um (sacchar ose/(épfchl or ohydri n |-

copol ynerifsate My 400, 000; Dgnsity 1.077, ad) Jsted

with So KH, POy 0.2
NaCl 8.00
Na,PHO, 1.15

. Ficoll-Hypaque:

Lymphocyte separation medium (saccharose/epichlorohydrin-
copolymerisate Mg 400,000; Density 1.077, adjusted with So-

dium diatrizoate).

. L-Glutamins

Liquid: 29.2 mg/ml

. Macrophage-colony stimulating factor (M-CSF)

Recombinant human M-CSF from E. coli; contains as monomer
(18.5 kD) 135 amino acid residues including the N-terminal
methionine; is present as a homodimer with a molar mass of

37 kD; (SIGMA Catalogue No. M 6518)

. Y-Interferon (y-IEN)

Recombinant human y-IFN from E. coli; 16.7 kD protein con-
taining 143 amino acid residues (CHEMICON Catalogue No.
IF002)

. Dextran sulphate sodium

Sigma-Aldrich 31403, salt, MW 40 kD
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diumdiatrizoate) . 6 . L - Gutamne Liquid: 29.2
mg/ M 7 . Macrophage -colony stinulating factor

W@ ko88#62Reconbi nant human M - CSF from E . coPCT/EP2004/000109
contai ns as nononer (18.5 kD) 135 ami no acid residues
including the N - term nal thionine; is present as a
honmodi ner with a nolar mass-of 37 kD; (SIGVA Catal ogue
No. M6518) 8 . g-Interferon Cg- IJM Reconbi nant
human g- IFN fromE . coli; 16 7 kD protein con
taining 143 am no acid rﬁﬁ; { CHEM CON Cat al ogue
No. |1 F002) 9 . Dextran prta e sodlun1S|gna -Aldrich
31403, sd&eparsEitién bBEManpketésSEpamawhohe cBldbAoOCyt es
from whol e Bl ood Wol e bl ood was obtai ned from human
patients by two different nethods : a ) Leukapheresis:

Whol:eUKARRRT §&isS IMAS 1GRIY | 8P WurkiSh Ngh &1 &HHBE KY) tﬁeeaﬁff@erent
t& g%haphere5|s system (Ganbro BCT, Lakewood, CO, USA)
methg

e nononucl ear node (M\Z) according to the
manufacturer's instructions (COBE Spectra Version
4.7/5.1/6.0/7.0). b ) Conventional separation of bl ood

a) CRANGRARrEsi4R0 I8ukadHel @ Dl Dahyasa Fit x84 bitaukihgl & COBE®
chanber bag set with 63 ml| of a stabiliser solution

SpewtiirefM capharests pgsteint r(€akib®o, BER7 Ipldwadd i €0, USA) in
acid, 26.3 of g trisodiumcitrate, 25.5 of dextrose ,

theyypcnonol P 196G uMF hy Fear s pﬁ%tngb Bggpgacturer’s

lns%%%ll%lsortc@faﬁ @%e*alt%dm% il feed 5.e ¢l )5.0)The pH
he sol ution was 5.

b) Conventional separation of blood components: 450 ml whole
blood was mixed in a triple chamber bag set with 63 ml of a
stabiliser solution which contained, per litre H;0, 3.27 g of
citric acid, 26.3 of g trisodium citrate, 25.5 g of dextrose
and 22.22 g of sodium dihydroxy phosphate to avoid coagulation
of the blood and to feed the cells. The pH of the solution was
5.6-5.8.

To separate the components of the blood, “sharp centrifuging”
of this mixture was subsequently carried out at 4000 rpm for 7
minutes at 20°C. This resulted in the layering of the corpuscu-
lar and non-corpuscular components within three layers. By us-
ing the bag set in a compression machine provided for this
purpose, the erythrocytes were then pressed into the lower
bag, the plasma was pressed into the upper bag and the so-
called buffy-coat remained in the middle bag and contained a

volume of approximately 50 ml.

From both methods, the quantity of 50 ml of freshly obtained
mononuclear cell fraction was then divided into 2 portions of

25 ml each and layered onto 25 ml of Ficoll-Hypague separation
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To separate the conponents of the blood, "sharp
centrifuging” of this mxture was subsequently carried
W@i05@0562000 rpm for 7 mnutes at 200C . Thi s PEFEP1041000109

in the layering of the corpuscu |ar and non -

corpuscul ar conponents wit hi g three layers. By using

the bag set in a conpreSS|o machi ne provided for this
purpose, the erythrocytes were then pressed into the

medilé%err%%%fcttw@m agrec el rleseed iphrodeaedupperipagly into

@@ thersecal, ed buffy - coat remained in the mddle
bag and contai ne 8 vol unme of approxinmately 50 m .

From bot h nmet hods, the quantity of 50 ml of freshly

obt ai ned nonuclear cel | fractlon was t hen divided

This (RrePHsttiThs"of SN Tuger £RF | AJeFddubfto 5 4P00 rpm

w1t@5u®(%&dkzniypﬁﬂéﬁe§§ﬂﬁfathﬁ?m%¥jﬂﬂﬂa%¥@@§'éﬁﬂydead cells
whi ch had been i ntroduced previously info two m |

thag gl upesll Thes Pﬁﬁésafcamm ntwasmeeanriieged Cﬁéll dyaction

werd %&-{;} 5 akn 55% ‘(’]Ma@ %%@QQ . herﬁafé 11884 celis,

eryt rocytes an ni ght st
inciueld et uhetﬂmmémytﬁnwlﬂarecebbataaealm&ﬂm&m b@éowhcoll as
hi Ehe Flcolhﬁphase whereas the white bl ood cells,
whitee FRdeKGPPRE -monocyt es, were separated of f on the

FlcoII as white interphase. Subsequently, the white

i nt erphase including the nonocytes was carefully
Subsemtiead lyy pihsettiing dmderpredeniinielugimgl the plroocytes was

buffered aline (PBS). Thi,s_preparatio s, then

r([(:l’enl(lr%ilyf u eméweh SAjoeytﬁj étJ?Jo 9 18" ﬁllﬁfteg étthlg]o%aliﬂ]pm()% phos-
phaNeruﬁﬁékbﬂgsaﬂhﬁesmpBSnatant bei ng renoved by

pi petting after each centrifuging process and fresh

PBS be ing introduced. The cell pellets assenbl ed at

Thilh§ R4 e cand | éé&gﬁf]ﬂfl%/(fect?e&hfé:@l £9PReLUBSS) 10 min-

cont ai ned the nononucl ear cell fraction
utes at 1800 rpm with braking, the supernatant being removed

by pipetting after each centrifuging process and fresh PBS be-

ing introduced.

The cell pellets assembled at the bottom of the centrifuging
vessel (Falcon tubes) contained the mononuclear cell fraction,

i.e. the monocytes.

c) The monocytes required for the mouse experiments 8 and 9
(performed with genetically identical mice) were obtained from
spleens of syngeneic donor mice. The spleens were passed
through a small meshed sieve under slight pressure and the
thus separated cells were resuspended in PBS. The suspended
spleen cells were layered onto a 25 ml Ficoll-Hypaque separa-
tion medium which had been introduced previously into 50 ml
Falcon tubes. The procedure was then continued in the same way

as described above.
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i.e. the nonocytes. ¢ ) The nonocytes required for the
nmouse experinents 8 and 9 (perforned with genetically
w0 desnisad mce) were obtained from spl eens of PCT/EP2004/000109
syngenei ¢ donor mce. The spleens were passed through
a smal |l nmeshed sieve under zéight pressure and the
thus separated cells were reSuspended in PBS. The
suspended spleen cells were |ayered onto a 25 m|
Fi coll -Hypaque separa - tion nmedi umwhich had been
i ntroduced previously ing :pa_“gﬁ ét Fal con tubes The
procedure was then continued in the same way as
descr i Bedpagatoirxang| Modi Fiaxiaigat i thred Mdmicfyiteat | on
of the Monocytes 5 The cultivation and propagati on of
the nonocytes was carried out in nutrient nediumwth
Thel R&11fta=@WdRg &@ﬁp€§b é@@tuﬁ?walQﬂ%'H%Héﬁ9ﬂéQ WhE carried
Fetal calf serum ( alternatively, ABO
outc@ﬁpaﬂtbnénéemaﬁiumnwcthIthﬁ/fqi#qxﬁnﬁnﬂﬁmPQ§qﬁuon
Sol ution Total volume 500 m| The nutrient nmedium
contained 2,5 ng / 500 m|l M CSF. 10. The nobnocytes

RPMISQbateflednuixanpl e 1 were s

—quantity of 106 cells in 10
Fetghdcpi-dnseekiedFefilo a Petri

di h '
altprhdBiPELY) ThE0 fethBieibey
seraft er 24 hours in order to o

conteod vt h
Wt L I |

uspenged in a total

A &Y 100 nmin dianmeter)
sly been filled with pure
CS had been poured off

ptain, in this way, a dish

Penicillin / Streptomy01n 5 ml
Solution
Total volume 500 ml

The nutrient medium contained 2,5 ng / 500 ml M-CSF.

The monocytes isolated in Example 1 were suspended in a total
quantity of 10° cells in 10 ml of the nutrient medium and

transferred onto a Petri dish (100 mm in diameter). The Petri
dish had previously been filled with pure inactivated FCS and
the FCS had been poured off after 24 hours in order to obtain,
in this way, a dish coated with FCS.

The Petri dish was covered with the appropriate cover and kept
for 3 days in an incubator at 37°C. The cells settled at the

bottom of the Petri dish after 24 hours. On day two, the su-
pernatant was pipetted off and the Petri dish again £filled
with 10 ml of fresh nutrient medium.

On day 4, 50 ng y-interferon in 10 ml nutrient medium were

added and the dish was again closed and kept for a further 48

hours in the incubator at 37°C.
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The Petri dish was covered with the appropriate cover
and kept for 3 days in an incubator at 37C. The cells
wa@edoshes2@t t he 20 bottom of the Petri di sh af PEr/ER004/000109

hours. On day two, the su pernatant was pipetted off

and the Petri dish again filled with 10 mI| of fresh
nutrient nmedium On day 4, 50 ng g - interferonin 10

m | nutrient nmediumwere 25 added and the di sh was

again closed and kept for a further 48 hours in the

coBEARRL a0, = 315 Sl LI B Sl By a9 it

PBatwem@tplpehﬁéd Theocl-bsedRetir ididitsh Tas keptefioPel@i dish
m nutes in_the incubator at 37C. Thereafter, the
wass &SRtatPsn 18f MiREtes| A8 BaRetnAga 0T M bofiCom of t he
Petri dish was carried out with a cell scraper in such
a way that the major part (>90% of the cells fl oated
Theireatfie rs upeen ategatra tToe b@tahesu@eﬂﬁabmmbr@h@ o athe bottom

tr olution + 10 m] of nediu S pipetted off,
of é&%’?ﬁs‘%%of LSBT  BAFER t i ‘éhg?lc@nf:?&fluéé:&ap&r i such
a wAUtest athd8RA bRMpaThe @@@%rnQﬁ?Wﬂu¥B§eif§nfloated in the
di'scarded and fresh nutrlent nedlun1(see above) wa

supgddedans -t he precipitate (the remaining cell peIIet) ,
1 mM of nutri ent being added per 106 cells. The
determination of the cell count for the determ nation

Theoftdthel exapérdosage t(eokrjil ase aeypoidi BY1L@iAOWN 10 ml of
met hods, conpare Hay R J., "Cell Quantifica tion and

meoGVEY ot iIRIRS 0D QFE MetdERIIast ms%uéOE% fedfPRg tube and
cerRGadeeg ﬂ&%§31809%xuﬁh%93§§18%8@rp gérﬁgkgnt was

Ih
suspension was centrifuge 10 n1nut see
the&b@h@)caald@dt lrenct gl de ghe I vt 1werte medd omp drs&@ee dhbeivieewas  added

PBS anp| i i
o (0 S5 OISR T ARG, 0 o e

enﬂMhﬁIh@tﬁ@&e@npé&n]Kﬁk%eﬂﬂaCeTHe determination of the cell
count for the determination of the exact dosage took place ac-
cording to known methods, compare Hay R.J., “Cell Quantifica-
tion and Characterisation”, in Methods of Tissue Engineering,

Academic Press 2002, Chapter 4, p. 55-84.

This cell suspension was centrifuged (1800 rpm, 10 minutes,
see above) and the cell pellet were incorporated either into
PBS or for application in man into NaCl (physiol.). Subse-
quently, the intravenous administration can take place di-

rectly or within 48 hours.

Alternatively, after centrifuging and discarding the super-
natant containing trypsin, FCS/DMSO was added as freezing me-
dium to the cells and these were deep frozen in a volume of 10

ml.
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rectly or wwthin 48 hours. Alternatively, after
centrifugi ng and di scardi ng the super natant
w@omsadysemg trypsin, FCS/ DVSO was added as frePei/EB2004/000109
mediumto the cells and these were deep frozen in a
volunme of 10 m . The freezi ng, nmedi um cont ai ned 95% FCS
and 5% DMSO. I n each case, ‘g)pproxi mately 106 cells
were incorporated into 1 m of the nedium and cool ed
The | frereinel medivg scepsaingd APAULES oAlfce® 2DHedr s Tar each
- 2 i D, €,7,6C op: : o) at -
Cas%’oo%gﬁﬁb%%@%%g ;1 to%ggggi ﬁ%ﬁaﬁq{%u esraizcﬁeélwi%ﬁié% il of
the nédiogerar{dDoddted i18AMe foEilgutieglsskpes t he
phenot ypi ¢ changes in the antigen expres sion,
determi ned by flow cytonetry, on the nonocytes used af
termemhtdyadd oneednd g - IFN stinulation of the
original nmono cytic cells. The cultivation and g - IFN
3thowtataton-29°Ct he dhiegmatcoohedyBtgrerdt sborads to
significantly increased binding of GW 7 after
Abdiereatatonr {3 CgRn KAYEOHPEPh in Fig. 1) conpared to

cells before di fi.cation (.l eft, hand gra in Fig. °
SR ararectS T HOKg aib I PRoRoRET LBeb by Laiseec:
They characterise the transplant - acceptance inducing

cell's (TAIC) disclosed therein. Due to the simlarity
Figofet he shaWE dfheP(FhERPOBYRYG5¢handes hansdife -anl gprangspres-

. indycing cells. (STLQ). of .th resent ..nv ' e _
Slo%boégiie?ﬂ%n?gsﬁ&t -shr(%’pocryttéjal%it%yt' hgjgle ﬂe%an‘p(%ﬂécgg%%% used at
terapplitivettibe SHC VMIFR prideiseltyont hef r edel terifinal mono-

anples 3 to 7 below show that a cellb%g ul ation

Ex
CytPt Feopts i 386 sEppFEERBFOR ufdd o ~¢aN mytafkep of the
oribiAM teodoL G PoPULat 1 On b al ned afdighi¢Ulcantly increased

binding of GM-7 after modification (right hand graph in Fig.
1) compared to cells before modification (left hand graph in

Fig. 1).

Examples 3 to 7 below are taken from PCT/EP03/07551. They
characterise the transplant-acceptance inducing cells (TAIC)
disclosed therein. Due to the similarity of the TAIC of
PCT/EP03/07551 and the self-tolerance inducing cells (STIC) of
the present invention (see above) the results reported in

these examples also apply to the STIC.
More precisely, the results of Examples 3 to 7 below show

» that a cell population with optimised suppressor function
can be isolated from the TAIC population obtained after cul-
tivation of original monocytes with M-CSF and y-IFN-
stimulation through the availability of the monoclonal anti-

body GM-7 (Example 3);
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tivation of original nonocytes with M CSF and ¢
-1 FNstimul ati on through the availability of the
worwspbweml anti body GM 7 (Exanpl e 3); that PCT/EP2004/000109
| ynphocytes present in the nonocyte fraction have a
great influence on the generation of CD14 +/ CD3+ -
cells ef fective as TAIC (E>?1 nmple 4); that the | DO
i nhi bitor 1-nethyltryptophane has no i nfluence on the
" Tuphr dymphoryhesi arasfernttheiTAO e Eramptet8) fradfdion have a
Lrect .in-.vitro co- [ture of .,TAIC 0O k- +
FHEEEheP R o, Aot e e tiso op I (CRa prptle ef-
fectatd ofis OfATEUE M5 Ye T4) gel |'s, i.e. CD4+/ CD25+ -
| ynphocytes (Exanple 6); and that the physical cell
" kRkpkethe | Hierrhibht oot eeatlvhbryrirapeaadhrechpi dépfluence
on | WIDNAGKL E8s 400 VEVLIGNCSE LhE BERSI fullfpnls) ;
regul atory T- cell's capabl e of preventing organ re
= fjlest i dhrédExanpl eifyo te-SuBtudéngfofAar@eoAntibhedy AGWbdether
tp TALC The nocl opal anti body GV 7 was nerated b
Y HARINTSPREORIEE W Th RURRPFAl - whidPdee bogn formation of
pé@@ﬁé@grﬁs flaserided § Ne PCTE PO P62 ymphe vkl dQiBample
cells producing the anti body were deposited af the
6Deuas@éhe Sammi ung fur M kroorgani smen" under the
. ccession no. .DSM A 42. The .results reported, bel ow
AonStFatd e hcg%ﬁt i‘Z‘BO(ﬁ? i nHSt ST ?%agﬁ§w?8nalgonor_
BAICi gan Weicghikeatexpnpasedtenl ynon, GRl4imeetes wheCkenera-
had been subjected to the 6 day ex situ nodification
Weh RFCSPIERatorday gl leENasguhsl RF oRravedEdnpgorgan re-

jbe-{ifyepidhie 7).

Bxample 3
Binding of the Antibody GM-7 to TAIC

The monoclonal antibody GM—7 was generated by immunising mice
with ‘human TAIC which had been prepared as described in
PCT/EP03/07551. The hybridoma cells producing the antibody
were deposited at the “Deutsche Sammlung fir Mikroorganismen”
under the accession no. DSM ACC2542. The results reported be-
low demonstrate that the antibody binds specifically to an an-
tigen which is expressed only on CD14% cells which had been
subjected to the 6 day ex situ modification with M-CSF and 2

day y-IFN stimulation according to the invention.

Figure 1 shows the binding capacity, determined by flow cy-
tometry, of GM-7 to monocytic cells after in vitro modifica-
tion, i.e. after transformation into TAIC. It can be seen that

the CDl4-positive monocytes obtained directly from buffy-coat
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Figure 1 shows the binding capacity, determ ned by

flowcy tonmetry, of GW 7 to nonocytic cells after in
waordosoossedi fica tion, i.e. after transfornmati oPCT/BPI04/000109

TAIC. It can be seen that the CDl 4-positive nonocytes

obtained directly from buffy:coatdo not bind the

anti body Gvt 7 (Il eft-hand p|7cture; the grey shaded

cl oud corresponds to the anti body control) . In con

do peastbipdrtthef anfelbashocGMed elmidsdand antFheheaf ttée grey

ti i 0N | d i myl_at.i Wi =1y FN, _
Sha%%icﬁ\igrﬁtd: gg%k%]%%%%%n?ged&%%ggk%ﬁgcI %%é?r%]ﬁ){‘l boIély con
tra€} part Abfetheuhdbhvayten aspdessrabedntingé&xaapter2cultiva-

. _abqut 80% of the transforned nppno cytes are _able taq, .
tLopi A (HECRBNGE ort CAMT TGty S (HIgbhaRBLprortidgen 1o
recoghils&df Wit hek exRRIIFRAL, 48 IRPIE@SSOr AEté¥i EM1ivation

t%e CD14 +/ GV - 7+ cells was conpared with that of

as desaribem im Espmelen2a wbead |8ATIICYERS ot anp EoTed) mono-

T i ed ' |Gy J (s _
cytoq IS HELS2LA0 A ARRISSELL DG N KNIy 3 rugne
hanfd Goletur® . B., Bhan A . K, MCduskey, R.U . (ed.)r

Raven Press, New York, pages 751- 771 (1994)]. In this
exanple, the TAIC stemfroman individual B. A's

In SO L& QU8 i rent, INithieCantpPdirki-@bencecexivsty of the
bftmeerl the sup pressor activity of the GWM 7- B
CDlpo4iMi Ve eald GWag pegpered TAILG. il ohe COWA 7GM-7  cells

10 BaPerE atBo Sl e BRREST o gBed PR Y St oue

as @eschkibeexBi/bktisnack] guiTicapklinbibi hkeayeff eat DRagnostic
the T-cell proliferation activity of responder cells

ImmgpopRENPhEEY dubfolw it t & Bsti mAted ot -Wi-vh MeCfysgpyp R-U-
. ) BX % § Lot ugncey ofy Ly ViS5 Py t heo Tt i on

ed: k, . ya) 1

( o%'C%%g %D £+-(J’eIuI]@s during Mohocyte Cultivati on

In this example, the TAIC stem from an individual B. As shown
in Figure 2, a significant difference exist between the sup-
pressor activity of the GM-7 positive and GM-7 negative TAIC.
Only the GM-7 positive fraction the TAIC population obtained
after 6 days treatment with M-CSF and 2 days stimulation with
v—IFN exhibits a significant inhibition effect on the T-cell
proliferation activity of responder cells of the individual A

after stimulation with cells of B.

Example 4
Influence of Lymphocytes on the Formation of cp3*/cpid™-Cells

during Monocyte Cultivation

The influence of lymphocytes present in the monocyte fraction
on the generation of CD14%/CD3%-cells effective as TAIC was

determined by comparison of two different set ups.
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The influence of |ynphocytes present in the nonocyte
fraction on the generation of CDI4 +/CD3 + - cells
we@bdosoeicee as TAI C was determ ned by conpari soPCDEP1004000109
different set ups.For the first set up (subsequently
indicated as || M") the nnnggyte fracti on was
initially taken fromthe inférphase of the buffy -
coat as described in Exanple 1. As described in
Exanple 2 the cells were subsequently transferred to
th atlo step Qne hQurw,, .
af er the sta???n p0| Pés?q?%éEi%ItﬁR#1Q%5$de Q Mo™) the
monbBRoeY tascadleer iwgs t Ontiea DY t eAKehH tfhent |ﬁsaje1ﬁuéfpmaese of
flask were washed five times with 10 m|_PBS each, an
they haTdrpGRE Lo St 1L IFHRIRGC e ExERéht 1 1 A hEeEGF Lsd fn Bx-

ampW@SZth%h%bXEQQ%r%%%%dsh%séqﬁe%%ﬁ§ 8rindrdr¥d WBI ke culti-
t he amount of enriched nonocytes™ (CDl4+) so obtained

vathas aiose 90tdo (MOLSH. GWILHin Addiet i bpat @dltler the starting

po1 B TREl Gay: AL 1A teaty s PR TRECESEaRa"ERELgRS o 8 pottom

of &&@b&qcemlemﬁhecaﬂlemkasﬂeﬂ@wsaemevel Bomé@kenth 10 ml
fromthe interphase of the buffy-coat as nonocyte

PBSf raghionadd ddicr pBREt n ofxaht e LYMPhpekEGEr Prfisent in the

culk8i8Nliakr @Hh?gb UBecPDasdfe sedl S gadp@ré ng A U3 hile the
bottom of t Vssue culture flask” were onl’y wasHe g

amounteoafEamlaﬁehombﬁoeyaéilngeifbnmkh&ﬂmaﬁm@a mgsobbbhe 90 %

C i vation hase, as de scribed in Exanple 2
(92 %Jm b, 54 cé ﬁlEb%?Jat%H \/\%@“Rﬂi*i%%éfﬁl% &ﬁlwet up were

B-1GAPRASEH Q 53,7 C 44 -monocytes and 23.5 8.9 %
%%gﬁ 9 e ocy? s u%/gyﬁn set up M" |ynphocytes and

granulocytes were al so present in this set up. The
Thedetegf%natlo 8f égg%éi %S o t%%bggs ec%i§e fﬁ lcated as

“Mo+Ly”) were also taken from the interphase of the buffy-coat

For

as monocyte fraction as described in Example 1. However, dif-
ferent from set up “Mo” the cells adhering to the bottom of
the tissue culture flask were only washed once after 24 hours
starting from the beginning of the cultivation phase, as de-
scribed in Example 2. As a result, a cell population was ob-
tained, which was composed of 45 * 5.3 % CDl4*-monocytes and
23.5 +* 8.9 % CD2%-lymphocytes. As in set up “Mo” lymphocytes

and granulocytes were also present in this set up.

The determination of the amounts of the respective cell types
in the total cell population per set up was carried out
through flow cytometry of three experimental set ups each (see
Figure 3). The results are reported as mean values including

the standard deviation.

CD14%*/CD3%-cells can neither be determined in the set up “Mo”

nor in the set up “Mo+Ly” at the beginning of the culture (d O
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in the total cell population per set up was carried
out through flow cytonetry of three experinental set
wap®seessko (see Figure 3). The results are repoPCEHEPHS4/000109
mean val ues including the standard devi ati on.
CD14+/CD3+ - cells can neit% r be determned in the
set up "Md" nor in the set % "Mo+Ly" at the begi nning
of the culture (d_O= day 0). After a cultivation
= dagrPbd Bfterve alaiﬂélvzﬁwrexwﬂro%hf hB%e t @RYF natlhy experi-
men@ngagh egﬁhh§t$ﬁr ngha gckﬁﬁﬂ§§Qﬁg%%aﬁg§acﬁﬁgiégﬂSby FACS-
after detaching the ce fromt ottomof the tis
anakyelsuhfwee déosthiasy ddserddlels | fir &x anpd dOQttOﬂIltOﬁva’she tis-
that_ the rel t|ve anp unt ceI
sue (T Sut e ek et AT HID T5 ohF b 15 25 ok TS, Ggpnd that
theUﬁeléﬂ@éeaQﬂoﬁﬁ@nbﬂ5C@@ﬂtLé§iLé|dbé%§add% "MbHilyse set ups,
Seem ngly, the |ynphocytes roI|ferate i cker thaq
fromh%anenéeyfl@s e seél api VMo memst farom r?oe:ﬁe%s f in set

Gl o 0 ; S
CHRRER " PERUBIAT, HEOR SR 27t A Sghioes
thanultma/ambnncyﬁaiﬂ +h@D3telative s apfduedt | 98 dympNcCydres 1in-
forned in both cuyltur [ gnport t IQ t hi .
creadleds (48 Dol YT At 1§+ Bi Gher® | Rer Bade THCCiPg S°F
“Motl P8 +rrokel 23,4 S %Jbscef vegd .ign me @@trm@ | MBgLY culkibation,

an ampunt of 32.0 5.3 %as opposed to set up "M"
CDlé\n /fCH)?onIC?liSZ ef8egtiye FheERIFreauft So0g@ABNiNr ROENT ﬁaﬂtureS-
he r|f|c n qQf .the.c f nrjc
re 0 BHLIEN L8 RSl Toratd BB cflapeyy higher
incth@s@eghnmmmg*nm*heeaulst ilwatderhas] aimegat i yet up “Mo+Ly”

i nfluence on the generation of the i no suppress ,
with an amount of 32 q t* 5.3 % as oppogngjto sgg l‘Mo” with

only 7.2 £ 3.2 %.

These results demonstrate that the purification of the cells

for enrichment of monocytes to a relative amount of more than

90

o\

at the beginning of the cultivation has a negative in-
fluence on the generation of the immuno suppressive
CD14%/CD3%-cells in the TAIC population, while the method de-
scribed in Examples 1 and 2 leads to a significantly higher

yield of CD14*/CD3*-cells.

Bxample 5
Determination of the Influence of the IDO Inhibitor l1-methyl-

tryptophane on the Immunosuppressing Activity of the TAIC

In order to clarify, whether the inhibitor of the enzyme indo-
lamine-2, 3-dioxygenase (IDO) l-methyltryptophane (1-MT) influ-

ences the suppressor function of the TAIC generated in the
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CD14 +/CD3 + - cells in the TAI C popul ation, while the
nmet hod de scribed in Exanples 1 and 2 leads to a

W@ e@aiobiceant | y hi gher yield of CD14 +/ CD3+ - cRCT/BP2004/000109
Det erm nation of the Influence of the I DO I nhibitor
1- net hyl trypt ophane on the nosuppr essing Activity
of the TAIC In order to claf1 y, whether the inhibitor
of the enzyme i ndol ami ne - 2 3- di oxygenase (1 DO

“Mo4 - apdhyMoryp optetneugsl - kige i Efiampéﬁcé" /1t e ‘é%ﬁplrﬁféés@f mixed
lymégggﬁfgn 8£l£ TA'gMg?PerQR%H Hkhe %ﬁ%&%ﬂg Qﬁg&ﬁtlnlne

S (See a variety of cyte
Stlmulhué@STé&bﬁlswuhhtBHAptﬁhﬁh@baeﬁﬁgghutﬁHérmbsence of 1-MT
stimulated T- cells in the presence and in the absence
wergs egtalrl wgRedest abl i shed. In these mixed | ynphocyte
cul tures 50.000 | ynphocytes with 2 ng PHA were
transferred into the wells of a 96-well - plate,
In fC@JeIS@N@dL&gd alyreho¢erat tohtpeesod 0o PP Mmmmxstes with 2

(d.hdi cat ed " PhaLy" ocyt only cul |vat

n (et AR AL SR 1B o PR SIEH S Phin SsOh" nefi-plate,

folﬁH%Eae%yCQﬁtﬁP&lif@géQféﬁdp@§1oEyo erlﬂh4”5@ﬁr§o indicated
determ ne the proliferation of PHA - stinul ated

as I‘thﬂi@cy)teshymp&ﬁwydhefsf ephy co-ltdulattgcesint medium without

| ow et _ups were run and xam ne Rha
add'l%/tl)gf_ly' %I—%gsifqle | at'éd elsyrrpholélyt es ar?ém?'ﬁoé [li%%glcated as
“Lycells fromthe set up "M-+Ly" according to Exanple 4].
PhaLy+" Mo+Ly"+l -MI PHA - stinul ated | ynphocytes and
TAIC in the presence of 2 mmmol 1-MI [105 cells from

Tn (HEaSE WP Ml ndCCPREi N9 d 10 RXration of PHA-stimulated
lymphocytes in the different co-cultures, the following 4 set

ups were run and examined:

Phaly + “Mo+Ly” PHA-stimulated lymphocytes and TAIC [10°
cells from the set up “Mo+Ly” according

to Example 4].

PhaLy+”Mo+Ly“+1-MT PHA-stimulated lymphocytes and TAIC in
the presence of 2 uymol 1-MT [10° cells
from the set up “Mo+Ly” according to Ex-

ample 4].

PhaLy + “Mo” PHA-stimulated lymphocytes and TAIC [10°
cells from the set up “Mo” according to

Example 47].

PhalLy+"“Mo”+1-MT PHA-stimulated 1lymphocytes and TAIC in
the presence of 2 pmol 1-MT [105 cells

from the set up “Mo” according to Example

4].
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anpl e 4]. PhaLy + Mo PHA- stinulated |ynphocytes and
TAIC [105 cells fromthe set up "M" according to
weEx@spbw20t] . PhaLy+"Mo"+l - MI PHA - stinul at eBCT/EP2004/000109
| ynphocytes and TAIC in the presence of 2 nmol 1-MI
[105 cells fromthe set up 4g£b" according to Exanpl e
4] . After 144 hours cultivati all controls or co-
cultures were further cultivated for 24 hours in the
presence of 3 [H - thymi dine ("pulsed") and thereafter
arddie @MU, L0l PaG 141 vely Egggkggstg¥nhg'%%ltures were
i ncorporated was detern ned as counts per m nut
furtdyy) , ceéeiFagede forl 24 hheuasr ahgendm , ptrleeeanwunbf 3[H]-

e LT, S ETLIE e B TSR B e R scnc-

tivag t henefiae anpased e f oinébepprotéder ghkondedkem@hed as
the | ynphocytes. The values reported in Figure 4

Cogdrs exPlonBl bt fredit Il ueted rBhgtlif?pl‘le det eERi patitgggement,
f o ByPe S he_sta

thegeavml?batl on(Sf nﬁgér é’gg‘ 0,4 gtt%t‘))ﬁsg/r ate ﬂfecf £s h%c&tgggglre tor

thenotmstmnrulodt ebalwel ad Pkﬂhy@ﬁilduh)e dmmrpcsr@neﬁl cnanid ythe DNA,

roliferate, the nean r io tiV|t erved bein
and)BhebEEBLE: o BaRetas Tor coREr SACLETREAt fort Sy of the
1ym@Hda:y%erm PHie | @ads:d0 @eﬁbﬁ’aé&ﬁ' CifﬁmFi%‘@f@a%e J:Br!sé@pond to

proliferation rate of the Iyrrphocytes "PhaLy") |,

me ) q@@%ef‘r néb@lpo?caﬂpdﬁ Isteiteg misaduoed af a3 neanevameets each

p ese Ie The addltlon of TAICto
Wlt‘%h ]n' tchy e curl} ursetiac eacfld e creased t he
prol i feratl on rate strongly if cells fromthe set up
" Mo+L m Exanpl e 4 were added (PhalLy + "M+L

qﬂﬁqﬁ lt emonstrated that lymphocytes” not stlm%lated with
PHA (“Ly”) do not significantly proliferate, the mean radio-
activity observed being 367 cpm (see Figure 4). In contrast,
the stimulation with 2 pg PHA leads to a significant increase
in the proliferation rate of the lymphocytes (“PhaLy”), the
highest incorporation being measured at a mean value of 18459

cpm in these samples.

The addition of TAIC to the lymphocyte cultures clearly de-
creased the proliferation rate strongly if cells from the set
up “Mo+Ly” from Example 4 were added (Phaly + “Mo+Ly”, deter-
mined value 1498 cpm), and less strongly when cells from the
set up "Mo” from Example 4 were added (Phaly + “Mo”, measured

value 3369 cpm).

The results obtained after addition of 2 pmol I1-methyl-
tryptophane (1-MT) to the set ups containing “Mo+Ly” and “Mo”
with stimulated lymphocytes demonstrated that 1-methyl-
tryptophane (1-MT) dincreases the suppressor function of the

TAIC synergistically, whereby the decrease was stronger with
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m ned val ue 1498 cpm) , and |l ess strongly when cells

fromthe set up Mo from Exanple 4 were added (PhaLy +
wordos/omeasur ed val ue 3369 cpm . The results OPCHEP®O4/000109

after addition of 2 mmol 1-nethyl - tryptophane (1- M)

to the set ups containing "M+Ly" and "M" wth

stinmul ated | ynphocytes denonstrated that 1-nethyl -

trypt ophane (1-MI) increases the suppressor_ function

theofAfRe fFANCEEPNEEF stH CAIANLY Wheredsridd Fetieadl’/Gag) than
.. st ronger -wi ththe, TAI C_from the,s " Moty

vt R S S 5 BRan i ¢ EASFATC Fro cR9 Pm

set up Mob" (neasured value 390 cpm) . Exanple 6 In

vitro co-cultivation of human TAIC with all ogeneic

| ynpho cytes for generating regulatory T-cells To

exam ne whet her TAIC i nduce the formation of

regul atory Tcells, i.e. CD4 +/CD25 + - |ynphocytes, in

the recipient, several dF&E#@entéin vitro cultures of

In-ggéﬁéMédlédﬂgggg féﬁsgﬁﬂﬁﬁﬂéﬂ] tJE%ﬂcgfﬁgééﬁ%fémﬁympho—

regul atory s resulting therefromwas a Z
For this apifeeoinr genéxdtidon afeqguveeteryl i T-ee¢lls or
indirectly co- cultivated in vitro together with

| ynphocytes of a donor B . In the direct co- culture
To eFandneedhetder TAIS induce thmiERImdet R edl t RBIFAREOTY T~

109 donor dhgt/eng sthe hyABRoExLes 1G0T ionpL - By e MBS 1
e made possf@fe/ whil e Vnﬁgﬁe9in |réct co- cu %%r% a ngﬁyera
diflfearet( iceMitnd tawleumeserd , TAL@ wintlpot gnghegeytes were run

Fal d . .353090) all d h th
nd O RITCL A 5 e THe P! GaFodarh ARBrE TG Fhgrerfzon
wasC@hla1peeul.ations. The direct or indirect co- culture

is carried out for preferably 3 to 5 days,, nore
preferably for 4 days under incubator conditions i.e.

ForaEhis purpose, TAIC of donor A were directly or indirectly
co-cultivated in vitro together with lymphocytes of a donor
B. In the direct co-culture, the direct cell-to-cell-contact
between the TAIC (of donor A) and the lymphocytes (of donor
B) was made possible, while in the indirect co-culture a mem-
brane (“cell culture insert”, 0.4 pm pore size, Falcon, order
no. 353090) allowed exchange of the medium, but inhibited the
physical contact of the two cell populations. The direct or
indirect co-culture is carried out for preferably 2 to > days,
more preferably for 4 days under incubator conditions i.e. at

37°C and in a 5% CO; atmosphere.

After culturing, the respective numbers of regulatory T-cells
(cD4*/CcD25%) were determined in both set ups as well as in the
controls, wherein TAIC or lymphocytes respectively were cul-
tivated alone. Further, the number of cp3*/cDl4*-cells, which
represent the component of the TAIC cell population having

the most significant suppressor function in the mixed lympho-
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37C and in a 5% CO2 atnosphere. After culturing, the
respective nunbers of regulatory T-cells (CD4+/ CD25 +)
wowes/oesseer m ned in both set ups as well as i NPCTEP2004/000109

controls, wherein TAIC or |ynphocytes respectively

were cul tivated alone. Further, the nunber of CD3

+/CD14 + - cells, which rep? sent t he conponent of the

TAI C cel | populatlon havi ng the nost significant
cytsupplésser fuasctdopeimingd Anxddd yaphoegt e sell tume, wherein

etermned. in the control set up, wherein the TAIC

themgéggcﬁ?¥%r%% 5?0%3 a%ﬁ gl set ups? the surface

antigens of the cells were deter - mned per FACS

anal ysis and the anount of the respectlve ce

In Bbpubsati 8RS i AbehSWdrae afdumenst thet Tb@eﬁ%l%%swere deter-
min88ab¥seeacEunhnel s khenelald e RuR 6581 Ol ObcEPEELive cell
new nmaster genes specifically expressed by regul atory
popTlatebhs {Foxps,ta@HIA amalrdnchfl rithegded 1gEhAEs waglysed.
determ ned by PCR in the respective cell popul ation
(see Table) . Foxp3 is a specific transcrip tion
FurtBebkor ,chhi gblasiveewsg s A gonbroltigene fiew tnfkﬁster genes
devel inent of regulatory T- cells, and_which

spespEarALdNl ISKRBESHEE s P I HedO el T5Cples Ho“ﬁxp% CTLA-4

1 Copt T-1.gel I n
andtﬁ%ﬁ%xénscrgg§lon %%ctor ox&%d' |§E§£E¥§9q£¥%5%e?¥60tlve
cellO@bgﬁﬂﬂﬂﬂdm FéA Tablks. aHdﬂﬁﬁetsfaﬁspecmﬁﬂmhtranscrip—

as a marker for the detern1nat|o of th
thPeéapapavywh&ﬁ& {16 TGONESA 2 COEPIE Lo 0%RF | €F sbRe devel-

5?1@ td4 18t r-cA1185SeMd alniohe iforsgkanfidai -
Opm CDigég%'ré%u atory cells", Nature Iﬁ%ﬁ%o Oq%: Ty ex

precﬁbdnéomutﬁhlelseat ¢ehls doiser0. H08&# ni D09 et20938) ;
Regpgsapgyoré ?egél eY?ﬁiéﬁ%gfglﬁgj %%eCD%§anng§ption Factor

Foxp3”, Science 292, 1057 - 1061 (2003)].

ontrol of

CTLA-4 is a further factor, which is used as a marker for the
determination of the regulatory function of CD4*/CD25"-T-cells
(see Khattri, R. et al., “An essential role for Scurfin in
CD4*/CcD25" T regulatory cells”, Nature Immunology, online pub-
lication, doi:10.1038/ni9%09 (2003); Shimizu, J. et al.
“Stimulation of CD25%/CD4" regulatory T cells through GITR
breaks immunological self-tolerance”, WNature Immunology, on-
line publication, doi:10.1038/ni759 (2003); Cobbold, S.P. et
al. “Regulatory T cells in the induction and maintenance of
peripheral transplantation tolerance”, Transpl. Int. 16(2),

66-75 (2003)].

Integrin ogf; is an integrin, which binds to epithelial Cath-
erine and which may be used as a marker for the most potent
sub-population of regulatory CD25"-T-cells [see Lehmann, J.

et al. “Expression of the integrin agf; identifies unique sub-
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breaks i mmunol ogi cal self - tol erance”, Nature
| mmunol ogy, online publication, doi: 10 .1038/ni 759
W@ 2088)562€Cobbol d, S.P. et al. "Regulatory T cePCEEP2904/000109
t he i nduction and mai nt enance of peri pheral
transpl antation tol erance”, ;’ranspl. Int. 16(2) , 66-
75 (2003)]. Integrin aEb7 i §%an i ntegrin, which binds
to epithelial Cath erine and which may be used as a
setgar Rér €875t hes noslboteent CHAB- popalt At @AY ofT cells” PNAS

ul at,orRy _ + »nakhn Gells [see Lehmann, J . et al.
Mggdrgggi%nggﬁ%éhe(zioﬁtzégr'i n akEb7 identifies unique

subsets of CD25+ as well as CD25 regulatory T cells”

PNAS 99(20) , 13031 - 13036 (2002&%. The dcgt erm natjon
Theot deggFpination Aor 4 FoRe imt dgii HEDRNSxpERETORLD  OePr-
Was s 6A Rl QM- iy Meaps,of Uidat hye, POR usiog i
eXp(?APE%H andagg- acrt]i n, two p%oﬁ%e%gepﬂ}%gégenes", as PCR using
GAP®dntamal $-adtd nyaltnes “detwsrafiewmol viergenew” t hesonenhands; the

|aced in relation ship to each other, the val ue .
va LEea IR FHMCh' i 9P CBBS OB SHelngP LRFodt 11, Tepation-

shipher gt hgicrhapdntbe ahsol whe BNABERYAES Wi ikhRdi cabedt/cp3-
n er ng total RNA, in order to correlate the

In ny
celhsashe el s $epr esi dii ePtedited pyhehe 'BAIAC theviabheokbege RNA

formati on,0f the CD4+/ CD25+ doubl e sit.i.ve .cell
amclyie' HIRL PRafbabls T U PRE PG DR c S ger to

cord@d et fiRds maaike rege s b r & Hie1 eiartriratieve RERchehitATC in
are known to the skilled person (see Lottspeich, F.

vitzer bagd Hrhe » Bosmadipni kof Spekt GRA AKRESN sidrle positive
I i - j 9 ; T
oo B R MRS 2 PE L hend FOhgieTofs BBhE: . stan-

darabtmaetiecds r aertheigid e€brca-hecufhamei tabhevperamt agieich are

of doubl e positive cells CD4+/ CD25+ i ncr,e% es manifo] d
knqu &“Wth@ gglé;?d person (see Lottspeich, F., Zorbas, H.

“Bioanalytik”, Spektrum Akademischer Verlag GmbH, Heidelberg-
Berlin, 1998).

The Table shows that within the population of lymphocytes ob-
tained from the direct co-culture, the percentage of double
positive cells CD4%/CD25% increases manifold to a value of 8.7
$ in comparison to the amount of CD4"/CD25" lymphocytes ob-
tained from the indirect co-culture or control, which is

nearly identical with 2.38 % and 2.65 %, respectively.

The sub-population of CD4%/CD25" cells expresses the highest
relative amounts of mRNA from all tested mastergenes as com-
pared to the expression in CD4%/CD25 cells (see Table). While
the expression of Foxp3 is increased by about a factor 10 (37
versus 3.75), CTLA-4 expression reaches an even higher maxi-
mum expression (4699 versus 0.376). The increase of expres-

sion of the third mastergene integrin oagPs in the CD4¥/cD25*
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% in conmparison to the anmount of CD4+/ CD25 +
| ynphocytes ob tained fromthe indirect co-

w@ emws0ade20 whi ch is nearly identical

cul ture

or

with 2.38 P&HERPR2004/000109

2.65 % respectively. The sub-popul ati on of CD4+/ CD25+

cells expresses the highest
tested mast ergenes
expression in CD4+/CD25 ~ cells (see Table) .

from

al |

Wi | e

5Qel ative anounts of nMRNA
s compared to the

celidige SRpERSsicOT WL tORp® | 55| masausedaby HsBut 28 f&e¥ oFTLA-4

S inl:%

maxi

evegﬁ%i \gé%res?)li%t%’ GbuntThft ot

S (46957 erSl

mum expr essi o

The increase of expres sion of the third nastergene

0 s7ayesd to

i nt egk-n—o0+-E7-+n the CDA+/ CD25+cel | s duringco-—
cultdring i s nE3tTytas high as fOFCFLE™ 4] si nbe&dswE 0~
absol ute Ifarmupt of i ntlegri n aEb7l iLcEZNAuiesl ra Seg_}cglture
T R B e e S e
CD4+ |FPEDAT PIODA+C7 Coa£2177 chadPy/ cpaPieDs| cdb 4 chaseP4/
CD25+ CPP5'| CPP5+4 OB25 |' CPACS| 440220 P. 68530, 8 0825 49 CD25°
FACSO |41. 0 [[20 poSi[ble¥e Cl@&olsS] [&yall VU 1 Tkogsl, 5 3Ya7.6
(% p3éi76 10 1. % FoxpEl-l exprilessi on [PCR]I absol utp 1. 6x10
R0 1u 4.8x1 "M 8x10-| U 1] 2x10" [L.2x1 0] 41 3.2x1 O
celsy. 8x10" | § RNAarount HoxpS rel ative| 12500 L 0.375 .1
relANe Y [B0o O [T L (15 15 37 3.76 10 5
Foxp3-
expression
[PCR]
absolute [1.6x10™ [3.2x107" [4.8x10™ [8x10™" [1.2x10° }1.2x10¥ |3.2x10” 4.8x107"
RNA-
amount
Foxp3
relative 12500 |1 0.375 0.1 4699 0.376
CTLA4-
expression
[PCR]
absolute |[6,5x10” [5.2x107" [1.9x10™° [5.2x10™° [2.4x10° [1.9%x107"°
RNA-
amount
CTLA4
absolute |[3.4x10® | not 1.4x107 | 3.4%107¢
RNA- detect-
amount zble
Integrin
oy
Table: Determination of the amounts of specific cell popula-

tions in the total amount of cells after direct and
indirect co-culture by reference to their surface
markers CD3, CD4, CD14, CD25, and determination of
the relative expression and the absolute amounts of
RNA of three genes (Foxp3, CTLA-4 and integrin agfy)
in these cell populations.
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expression [ PCR] absolute 6,5x10 5.2x10- |u 1.9x1
0-| U 5.2x10-| U 2.4x10" 1.9x10 | u RNAarmount CTLA4
wW@b®eioseeo 3. 4x10 9 not 1.4x10 M 3.4x10 RNA- dePE@UEP2004/000109

anount able Integrin aEb7 Table: Determ nation of the
amounts of specific cell popula tions in the total

anount of cells after direct” and indirect co- culture

by reference to their surface markers CD3, CD4, CD14,
CD25, and determnation of the relative expression and

1.4theA$b§O|Uthﬁg?§B%§+o%E§$A A thr aggﬁe%o(EQKng 1072 ng

4an |nt

mRNZQAE’%'%tQI‘SRﬁA‘h% d@4‘*9/0112§3%é/1@|§25+ cells as conpared
X 10~12 ng nRNA/ ng total RNA in CD4+/ CD25

cells. After indirect co- culture, the relative anount

Aftg£ ES§E§FSQE§§ %&E CD%ﬂéI¥é}a§¥9epgﬂBhﬁE'®% Foxp3-mRNA

is even Tower as the relative

in amneurrtDeWm%éecbdiy—pdmﬂwmmo eybestef theovdwyt rbd, and is

whi.ch expresses a relative anpup t of Foxp3, - nRNA. of B
even g loyRe 13 a?ﬁ@eraﬁ?ﬁ}rﬁ Vf alﬁ‘ﬁ’ﬂﬁ rzﬁsﬁﬁpéjxp}?%séc&? pyYTPho

cyté@eokymBHQ exheso0f Rﬂﬁxﬁ@nékﬁkeb§e§36ﬂ0Méﬁ§tﬂv875mdmnt of
t he CD4+/ CD25+ - popul ation and 0.1 in the CD4+/ CD25

FoxpdpoR¥ai oh. 1The expression of CTLA - 4 in the
CD14+/ CD3+ sub- popul ati on of

The relative amount of CTLA-4-mRNA expressed by the lympho-
cytes of the control is as low as 0.375 in the CD4*/CD25"-
population and 0.1 in the CD4*/CD25 population.

The expression of CTLA-4 in the CD14%/CD3" sub-population of
the TAIC cells was similar to the expression of Foxp3 and was

also significantly higher than in all other cell populations.

In this regard, it is noteworthy that the CTLA-4 expression
(relative wvalue of 12.500) was manifold stronger in the
CD14%/CD3"-sub-population than the Foxp3-expression, which ex-

hibited a relative wvalue of 50.

No expression of the integrin ogf; was detectable in the
CD14%/CD3” sub-population of the TAIC, while similar to the
behavior of the expression of the other two analyzed genes,
the expression of the integrin in the cD14%*/CD3"-sub-
population of the TAIC, measured as absolute value in pg RNA

per ug total RNA, reached the highest value (3.4 X 10° pg / ng
total RNA).

The significantly increased expression of the three lympho-

cyte markers Foxp3, CTLA-4 and integrin oagf; on the TAIC de-
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the TAIC cells was simlar to the expression of Foxp3
and was al so significantly higher than in all other
w@edos/opmpul ati ons. In this regard, it is notewsCT/BP2004/000109

that the CTLA - 4 expression (relative val ue of

12.500) was manifold strong in the CD 4+/ CD3+ -

sub- popul ati on than the Foxp3~expression, which ex

hi bited a relative value of 50. No expression of the
rivedt §§PMNNQERTYRES d6t eomasired o herepiy Lyrgriecytes is to-

b- LQn Al [ i

talgghggggpg‘g%éghggéx%rggsgioo%ag}@tr{wee ef)% hrBeéra{ \A(/%)]@séénlgf?/% eg” Mene
cytgenes, ohheekkpr dssivadotrbhembnbegtien.i n t he

CD14+/ CD3+-sub - popul ation of the TAIC, neasured as

absolute value in ng RNA per ng total RNA, reached the
In Hahesisial uethd. dresd0S MB e/ #8id OEdanBYA) as Th&iown above

significantly increased expression of the three |ynpho
dempysérahekéhe FOPRWIOHEA 1T 40nadsitarégr ifr AEb7h®nagRemption

ALC derjved f 10CY as_co r r @ _ -
tha%yk%ﬁo?ﬁ?@%’fgggﬁl al 'y %ﬁ%&pgctegggn gﬁ%?r?%'ggﬁé SXpres

sioReverrbeete obsaredi iR MBRAMMHRM Ity Cpkbpedeib¥etbf the
fron1nDnOC{tes. In conclusion, the results of this

respRafpre §5ldRowdtaldve RIS thr 9ol FRAF nghe| puppres-
0 I h 5 +0 el, <of ;
O L R B o PRRDY ey 68 iy TRIC i
assooripékdt @ thi teh high | evpnesegohatdr cheseperttias oé¢nehe This
. respective cells,.it was ,denonstrated here, that th
is S%YJ%P eéno_reso]su)ée{:]lgﬁlg o"fh?rllle ;fcﬂ%s:Ldereg ttha% these
margeRspoRdkaticoRk he TAdLl dassoiad etomi 1 hmghbEghes, but
expression of these three genes. This is even nore
nevegyr pRi SeAgsSwRéEnMPRorytéensirdeiad t hat these markers
have to date only been described for |ynphocytes, but
never in cells of nonocytic origin.
It was further shown that the direct co-culture of TAIC with

lymphocytes leads to a significantly higher amount of
CD4*/CD25% lymphocytes as compared to indirect co-cultivation
and the cultivation of only lymphocytes. This supports the
assumption that also in vivo (i.e. in a patient) regulatory
T-cells are formed after administration of TAIC. These re-
sults are in conformity with the known immunoregulatory func-—
tion of CD4%/cD25% lymphocytes and with the fact, that the
contents of Foxp3-, CTLA-4-, and integrin ogPf;-mRNA in these
cells are significantly higher than in indirect co-cultivated

lymphocytes or in control lymphocytes.
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It was further shown that the direct co-culture of

TAIC with ['ynphocytes leads to a significantly higher
wa@pmanoseed CD4+/ CD25+ | ynphocytes as conpar ed POI/EP2004/000109

indirect co- cultivation and the cultivation of only

| ynphocytes . This supports_jhe assunption that also

invivo (i.e. in a patient)5 egul atory T- cells are

fornmed after administration of TAIC. These re sults

are in conformty with E%empdemy i nmunoregul atory func

oo VDt SREEACHE B BUARIBEA Erafge 0 h % o) co-
aEb7-nRNA in tfmﬂa:u}ﬁd Sviddhe TRIGNiifd edittrloy hi gher than

inindirect co- cultivated |ynphocytes or in contro
| ynphocytes. Exanple 7 In vivo I nduction of Transpl ant

TheTQE%héﬂ%eéﬁﬁld%HHMHéﬂdﬁ%‘%E%%éﬁ%@ﬁ Mhtﬁxgﬁb@é'ﬁ\%éf@ con-
The results and concl usions presented in Exanple 6

firmede igowiia ned &m enwalnea@eanmﬁfalt eﬂperﬁhﬂeﬂwteX¢mple ani-

malth% éﬂgﬂg%ﬁi ?%?%ynwp ocy ? 'Q@ 'g%ﬂ¥g|§{§h lym-

were |nJec Fomt C|p|ent
phowhiteh, favar wheperéeibnintd dhy&h \/\@ﬁ;@xpraevpeusbgl of 5 days,
directly co- cultivated with TAIC from the donor.

wergy REEVARIARYs MerEtilj €or ey LR tRFnHGEy (TG rioFR hghe do-
tethe;fgehmMgcme%@fﬁﬁ%&éé{%?%ahg@ﬁhbe PEdi 4MASthe re-

contro whi c ave receiv aut ol ogous co-
ciptehtj vehidh| yephocwht s fadmlidne riecingdentn prsi gontgods -

al | ogeneic heart trans - plantation devel oped donor

specific tol erance, whereas control animls, which

Anihavs, I eeQickethaid Ve dIre LOSHE L1 ¥Gb €8 66RENDtivated lympho-
Iynphocytes fromthe recipient acutely rejected the
cytepadgopl ditedraekpieni t AFho10teo 2ty fﬁﬁwemﬂ% hgagfsbrans-

plaﬁgg%gogydgbgfbgégogFﬁgkc ?8&?59&nﬁbiggaﬂgecwhﬁereﬁs control

expression 1 n ood O pati ents postoperative
anipeiley which have received naive non- cocultlvated control

lymphocytes from the recipient acutely rejected the trans-
planted heart within 10 to 14 days.

This is also shown by flow cytometric determination of GM-7-
expression in the blood of patients postoperatively prior
(left Figure) and after (right Figure) injection of the lym-
phocytes co-cultivated with TAIC. The fraction of GM-7 bind-
ing cells raises from about 0.5 % prior to injection to about
21 % after injection indicating the development of regulatory

T-cells capable of binding GM-7.

These results indicate that the physical cell to cell interac-
tion between donor-TAIC and recipient-lymphocytes induces the
generation of regulatory T-cells, which, per se, are capable
of modifying the syngeneic immune system of the recipients
such, that potentially alloreactive T-cells are suppressed and

the organ rejection is thereby prevented.
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(left Figure) and after (right Figure) injection of
the |Iym phocytes co- cultivated with TAIC. The

wo e@spdmseo of GV 7 bind ing cells raises fronP@bBP1004/000109
0.5 %prior to injection to about 21 %after injection

i ndi cating the devel opnent regulatory T- cells
capabl e of binding GW 7 . ese results indicate that
the physical cell to cell interac tion between
donor-TAI C and recipient - |ynphocytes induces the

generation of regulatory T- cells, which, per se, are

capabl e of nodifying the syngeneic i mune system of

the reci pi ents such, tha&xappiensially alloreactive T-
|1s are suppressed and the, organ reJ?ctl '

Usetﬁérébﬁ FRdFehPLarERGRpiRIRCiRG oflife(SHY 4ﬁ1fé} the treat-

meﬁ@l&faﬂéﬁhiéﬁhgﬁiﬂhé¥£|§%d&ﬁ£’QbS%@LlhﬁﬁcEHeéhﬂsﬂlcoéolltls
dextran sul phat e "'sodi um (DSS) - i nduced chronic colitis

Colitis can be chemcally induced in mce by ora

adm nistr xtra sulphate sodlun1V|a o _
cor S TRPRY Re 6P CTAGALAY. SLPALEOn [y ar S pii By agministra
tioflays r@szuttf@nl %u&bﬁadéV@Jd@ﬁ.ﬁmntv:Di deih&iegl iddtssr. Admini-

repeated adm ni stration conprlslng at | east faur
straytPRsOTBS AdRPEESErafi ondeyF| b3edlhy 10 BR§sIpBphapment of

acu éﬁﬁrﬁE%“tfiﬁﬁea%%% d &ﬁiﬂfﬁ?ﬁétf&nCrHéMEfié%Hd the 1least
rese

ing the Auman colitis ulcerosa. Thi's systemis
foumebyCéssaBBSsheﬁumostmaﬁmnnldgﬁdawedrhWDHébuﬂ%YS normal wa-
tlons {see et al "Nucl

ter A2T50 CRE Uit TOT L JCRRACPRTRG el 13T it o § nocembling

the deXha@NcSU Phat €1 Srsaim (DSS) - induced colitis in
mce i s suppressed by gliotoxin® Cin. Exp. I|Immunol.
120 , 59- 65 (2000); Egger, B et al. "Mce |acking

s bt BBLEGTAIS, BRI LaEL g0 BN BRRCOSERSY ShS8Becuian

ate - |nduce

exafe@fit D8Nt enekegy. 13 H825ar882 HLOBY Jamnd iscused factor B
herein to exam ne the poten . ,
activity and intestinal inflammation in dextran sulphate so-

dium (DSS)-induced colitis in mice is suppressed by gliotoxin”
Clin. Exp. Immunol. 120, 59-65 (2000); Egger, B et al. “Mice
lacking transforming growth factor a have an increased suscep-
tibility to dextran sulfate-induced colitis” Gastroenterology
113, 825-832 (1997)] and is used herein to examine the poten-
tial of STIC in the treatment of the chronic version of DSS-
induced colitis resembling the human autoimmune colitis ulce-

rosa.

Normal female BALB/c mice (20 g each) were kept with unlimited
access to water and standard chow. The mice received four cy-
cles of water containing 5 % (w/v) dextran sulphate sodium
(DSS; the solution is hereinafter referred to as DSS water)

followed by untreated water according to the following scheme:

first cycle: day 1 to 7 DSS water (7 days):
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tial of STICin the treatnent of the chronic version

of DSSi nduced colitis resenbling the human aut oi mmune
w@iospdB21l cerosa. Normal fenal e BALB/ c nmice (ROI/BP2004/000109

each) were kept with unlinmted access to water and

standard chow. The m ce rec$’5ved four cy cles of water

containing 5 % (wv) dextram-sul phate sodi um (DSS; the

solution is hereinafter referred to as DSS wat er

fol | oned by @¥redt ed et er latbcorhmiget oraties f@q) SRivieg ;

td.r st claey day, 1 tp, 7 ( ‘@%%“-day
Se%q{&gl%%lﬁdrna tlger (ic(? day‘% ;I:bs%e%c\(lagga¥ cryc(177e: a)) 18

to 24 DSS watdery ( 2dayso ; dy 2mdmna3d widrawal (Matderys) ;

(10 days) ; third gycle: day, 35 to 41 DSS er (7
thlgta?t/)ﬁyc?ie)day Lf%%o%}l/ ng}omal %terD§Sld”ad%ﬁfsw ‘%ﬁ’%)"
fourth cycledagay 42 tapH8 BSS Waiemd17 WA (-10Afcta§/fsr%; and
ic

day 58 all mce show synptons of chronic colitis
foyrddy $¥6e at dasastd2 noift hs I&i 9.D% Aadry 6B daysihe
m ce were subsequently randomy assigned to four
different groups: group 1 (n=5) on day +1 (day 59)
Aftant etaxobpl efllomiak tdrew caymptayc| ef okhbbehtlg colitis which
1 oug#ﬁbe i th S water the mce received. 62 .5
as atdi (hi¥n

25t “OREREr | Bt pEY -
intravenously (to pre vent thronbosis) followed 30 sec
later by ad mnistration of 5 x 106 STIC from an
Thegarierd weild ysuleraniasdll vdorrardargys e (slemeBk dipl fog) different
gr&%&;avenously in1lmM PBS group 2 (n=7) on day +7
(day 65) after conpletion of the fourth cycle of being
nouri shed with DSS water the mce received 62.5
international units ,
group 1 (n=5): on day +1 (day 59) after completion of the
fourth cycle of being nourished with DSS water
the mice received 62.5 international wunits
heparin in 0.25 ml PBS intravenously (to pre-
vent thrombosis) followed 30 sec later by ad-
ministration of 5 x 10° STIC from an geneti-
cally identical donor mouse (see Example 2)

intravenously in 1 ml PBS.

group 2 (n=7): on day +7 (day 65) after completion of the
fourth cycle of being nourished with DSS water
the mice received 62.5 international units
heparin in 0.25 ml PBS intravenously (to pre-
vent thrombosis) followed 30 sec later by ad-
ministration of 5 x 10° STIC from an geneti-
cally identical donor mouse (see Example 2)

intravenously in 1 ml PRS.

group 3 (n=12): first control group undergoing the DSS treat-

ment but did not receive any cell injection.
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heparin in 0.25 m| PBS intravenously (to pre vent

thronbosis) followed 30 sec later by ad m nistration
W®@2005/0056206 STIC from an geneti cally identi cabCHBPIIN4/000109

nouse (see Exanple 2) intravenously in 1 m| PBS.

group 3 (n=12) : first contgél group undergoi ng the

DSS treat nent but did not ceive any cel

i njection.group 4 (n=b): second control group

undergoing the DSS treat nent; on day +1 (day 59)

suofh ! (SORP A A5 JOUAI G5yl eI oo crese-

internatlonmnﬂﬂuiSOﬁeﬁaylmmr1GHQSSBlld@ﬂér completion of
i ntravenously (to_prevent thronb05|s) foll owed. 30 sec
| ater by admi et FSEFbR S¥cdex AbdPetBht POUIcSReS: With DSS

froman genetygally dlentiical QQﬁ%ﬁv@@US%Z(§9915%éﬂﬁb€10nal
1) intravenously in 1 nl PBS ("Control cells" are a

m x of bone|wm1tﬂwhﬁ9a$ﬂn;ﬁﬁl%hZ@rml BBoodncspvsnagnaly (to
spleen cells LepresentiiguLhe; cfl Lo el oce Syl LUE e by

to produce t He" accor

cul tivated celdmdi ol pdatathdd rom $he §pPeeaomr<syn@@mEsc from
mce) . All mce are sacrificed on day 79, three weeks

after conple amogenétlhélibuﬂﬂhnby@&é donpsumiasiatenfsee Ex-

w th DSS water, urse of the experiments.the
Wei ght of s he i fratd S Rl Y T o8 4neis 1 Control

during the DSSelMUCér@naaxﬁﬁxduflBgnéhﬁafrebWOweﬂlgs, periph-
three weeks. Changes in the body weight of the an
mal s are expr@sdbdelerpefeehs ?Rﬂléﬁ epBs§e4 L SgdrRyesenting

with referenc@héocéffswﬁéﬁgfeoéuibﬁrfﬁQetétpgéﬁuég the STIC

when they received
according to example 2, i.e. non-cultivated

cells obtained from the spleen of syngeneic

mice).

All mice are sacrificed on day 79, three weeks after comple-

tion of the fourth cycle of nourishment with DSS water.

In the course of the experiments the weight of the animals was
measured thrice a week during the DSS induction and during the
following three weeks. Changes in the body weight of the ani-
mals are expressed in percent (weight loss or gain) with ref-
erence to the weight of the mice at day 59, when they received

the cell therapy. Changes in the range of about 5 to 15 % are

considered to be significant.

The changes in the body weight of the mice in the course of
the 3 week period after the end of the DSS treatment are
shown in Fig. 7. Bs can bee seen, the administration of STIC
on day +1 (group 1 = [J) leads to an adequate age-dependent

gain of weight, that can neither be found in untreated ani-
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the cell therapy. Changes in the range of about 5 to
15 % are considered to be significant. The changes in
wao b@shbedyo wei ght of the mice in the course of PEEEB2004/000109

week period after the end of the DSS treatnent are

shown in Fig. 7 . As can bg? seen, the adm nistration

of STIC on day +1 (group 1 D) leads to an adequate

age- dependent gain of weight, that can neither be

mal$oumaup udt reaed anbr- mal sapgmedp 3rreedtedowiith “control

njmals treated with "contrgl cells! at +1 \
cel fEL TR o il i ot &) Wivh St erariad, SRR witn
STICgBOUPIad, =+A )X glbupn@ thedpr afiesss obhef prverdissdase.of the

. The val ues are nean val ues obtained from5 to 7dajce ,
dispasegr blif, VEAECSt akGaF§adeVitatiosn - alinesy S 1R8t oy T 57 mice

0/ i . th ' o
verpbobPogrhd PyehedtRohelR Rk phnge o sy Sa B R Tt -

The H&E staining was carried out as described by

Wods, A .E . and Ellis, R.C . (eds.) (Laboratory ,
In B SipeTol D8R L ineTdonpiit cCREPRY EAdE ISy dfas 1hgspologically
stafhugChidy 8‘1—1«5153%89?191@&&533%%%) (e, cen 'tH&I%,n Sfaihehg was

stal ned nucosa was” scored by two 1 ndependently acting
carpattioboyi assdebhatibedebpl Woded, wAt A.resgeBilie, t ReC. (eds.)

xperinmental design.ac cordi t.o.the follow ng )
(Laggﬁé I¥s &FEé@aﬁﬁﬁﬂPﬁy-uﬁoﬁﬁﬁﬁﬁﬂﬁ§Fﬁﬁéﬁﬁﬁﬂc%@dY%91 L&z
chubthi Ml scalidiggsissid e Roomderahe eohidlitSonSGN etle stained
heavy colitis; and score 4 ulcerative colitis

mucggaonfEhi 66BFSdeRY r 0 oFn@FPEHECNRLY e dRlddsh. PFRBOLOgists
fi ' i H Thyee; _
tha\l;c\:\zéggs Qf nidfle SEYH rl%sgi;e tﬁmuk#ét]hg%%%ﬁg@%?alf §&€8ign ac

arter conpletion eedi ng
cordiihh DB8Sthet €olttbericontrchkemani mal s of group 3 (no cel
i njection) have

score healthy unobtrusive finding;

score minimal colitis;

score

0
1

score 2 moderate colitis;
3 heavy colitis; and
4

score ulcerative colitis accompanied by destruction of

the whole mucosa.

The results of the scoring are shown in Figure 8. Three weeks
after completion of the fourth circle of feeding with DSS5 wa-
ter the control animals of group 3 (no cell injection) have
an average score of about 4, whereas the animals of group 1
(administration of STIC on day +1) or group 2 (administration
of STIC on day +7) have significantly reduced average scores
of about 1 (group 1) and about 1.5 (group 2), respectively.
The animals treated with “control cells” (group 4) have an av-
erage score of about 3, which is nearly as high as the score

of untreated mice (group 3).
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an average score of about 4 whereas the animls of
group 1 (admnistration of STIC on day +1) or group 2

W@ 20b5100563@ r at i on of STIC on day +7) have si gni PCTVEP2004000109
reduced average scores of about 1 (group 1) and about
1.5 (group 2), respectively..,The animals treated with
“control cells" (group 4) h§§e an av erage score of
about 3, which is nearly as high as the score of

Thegst r 6AEBULHI AL E gmf§1§)tenﬁes‘él’?]@5lﬁh% §iaddensi spénta his-

tof@gﬁgaﬁheéwdTyé¥¥% F hi Etog%gh %ﬁ e%@fﬁ | Q c% o%%e (H&E

stai ned colon sections ( staining, seé above
stadand nop $@@1abbﬁégyﬂsa&hn1w&ss@wmlum FLgnres6nD§hls evalua-

, Critical for t term nati on of the effect of. the
Cig gt TR WP EHECTRE TPy thE MRCRIIA e G xibe nSEfect of

thea%écaetr&é}ﬁgn%fL%ﬁatS'ﬂ% X ZiQ), 161 psteal Ecj;?ﬂﬂecact‘{%q{tioﬁ 5) and
of the colon an unt'reated anlnal group 3 with a

6B | @l=geli)f idesdirqyed T0COSEL@Krithe Skl reundiBgohi 55Uese colon
bei ng heavily invaded by inflammtory cells. These

of RyuresrshdRdarnruidvinced gradicum ofiiebl ia i sar@ehyr deptroyed
t d c |t|s
muctl'?%tar gﬁ%cz(#g% %1(31 d ( ﬁ%%ﬁﬁgué%]hbggh pho éﬂl%f 11{1Eaded by

infihamres@rys awi g ai Treskd OF Bghies geslext eah aﬁvaﬂbB’EJ statium of
oo %rquE 1 that received STIC at day +1 (Fig

i (TUHT DY xT9. %?eaﬁaivsl@ceﬁa@ﬁqq%%w xOEo}h)a colitis
in %Wréﬁiﬂ&i ghona19f (mfd.ammy g) t'eﬂea%r%%tlrow'&fl fhe mu-

t he nucosa can be seen’in these ani -
coaanwa3|mﬁlntauhedsdnromndamgetms@uas: ihea@oh@ds <3f group 1

S EHEG I T 5 e Dl 2.0
an&iéﬁog C§ %@Hggkégg)éigﬁ% §I C %hoqay:ugd%Fbg fiamma—

magni |on X hOW S OrTB 0] ance

tlcﬁpladd sdevthuecl afi gekytee ﬁﬁll'c@)é%d dHICAsR edenthe these ani-
surroundi ng tissues belnghheaV|Iy i n vaded by

malisnf | RiHaber yhV@91esi ¢f | BRet §Uurkeyadigsh tssiges. The colon

sections of a group 4 animal treated with “control cells” at
day +1 (Fig. 6E; magnification x 2.5) and of a group 2 animal
treated with STIC at day +7 (Fig. 6F; magnification x 2.5)
both show symptoms of advanced colitis with a largely de-
stroyed mucosa and the surrounding tissues being heavily in-

vaded by inflammatory cells similar to those seen in un-

treated animals (Fig. GA/E).

The results of the above experiments show that STIC adminis-
tered at day +1 following the end of the DSS treatment for
the induction of colitis are capable of suppressing or
clearly alleviating symptoms of colitis. STIC-treated animals
do not significantly lose weilght (Fig. 7), their histological
score 1s significantly reduced compared to untreated animals
(Fig. 8) and the overall condition of the mucosa of the colon
is almost normal as can be seen by histological staining of

colon sections (Fig. 6 C/D). STIC administered at day +7
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treated animals (Fig. 6A/B) . The results of the above

experinments show that STIC adm nis tered at day +1
wo edosoodeny t he end of the DSS treatnment for thBCT/EP2004/000109

i nduction of colitis are capabl e of suppressing or

clearly alleviating synptons_of colitis. STIC -

treated ani mal s do not S|gmqﬁ cantly | ose weight (Fig.

7), their histological score is significantly reduced
(InsBpat bdaLs @t earablmi nll § rERitgN®B)thmdephétdvedavieloped

ofqd f the colon i ornal

duéé@%é%hge7sé%ﬁpb§ngggﬁ O&Q§ﬂtst§gn|n§maﬂn§%r ton” of the
STE&ﬂﬂAkthdghgxhéké7£B noSEéﬁéﬁﬁﬂbﬂlsfetﬁd abudady of colitis

+7( e not capable of treating the colitis
takig) %Jgi%euu Rg ARG TESFay et PBdIpEraret o & hetopped as can
bengEﬂ“ﬁﬁdﬁuﬂHE]I%wé@ehﬁg%éioéié§9u980£Q95§ bng% up, 2 2 animal

reversion of the course of colitis taking place,
COWH&KW%S@DOﬁntW@bﬁa&&%ﬂagﬁp@nobpedlaglcmfﬂﬁbs%bn Thém phe-
l o ogical_,score of a-group.2
nonelt Y e R ner oy IS £ b Reri g eSaporthis used
in ptiei moerampls speriddre Hot thadiogelbooftBS:feind@iCed other
colitis used in this exanple and can not readily be
condidiieired to other conditions . The mix of bone
marrow cells, peripheral blood cells and spleen cells
representing the non - cultivated cells obtained from
The haigpl @En hﬁnesyn@gnr@wc pekhs ar @awitphiegadi bbéobdr ¢ékls and

t r eat of S0 .. since ani mal s _treated wt
spl§ §1 n%g;%up r%s%ﬁ% %%ﬁsrh§l§%9§Pg%£?qwf?g£§eéi%alned
froani e s spfiegn G £/ Eynﬁbﬁela ade8)ard hinStprovidslsie for the
cl ear evidence that only the STIC are capabl e of

tregt@eiitng e ofPii 81 and SABEeotmdmadsl | 'srptad efithnthree cells
gl‘gdfa Qlf G8ldS sé}?xﬁat%ﬂs devel.on f %mﬁ%f%%ﬁw'aég%fa&)sm Fig.

of t he erance i n uci ng
E/Fboﬂﬁmhe'kﬁﬂﬂd 8). This provides clear evidence that only the
STIC are capable of treating colitis and not other cells pres-

ent in the mix of cells the STIC develop from during culture.

Example 2
Use of the self-tolerance inducing cells (STIC) for the treat-
ment of colitiz induced in SCID mice by Transfor of CDA'CDEZL”

Ilymphocytes

The artificial induction of colitis in SCID (severe combined
immunodeficiency) mice is another approach for the analysis of
the STIC and their potential in the treatment of autoimmune

diseases.

SCID mice possess neither T nor B cells. Their immune system
can be reconstituted by transfer of a specific subpopulation

of thyroid cells. These cells, called CD4'CD62L* or CD62T.MR
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ment of colitisi dc din SCB mce b Transfer of CB
CBS2L | phoc tes The artificial induction of colitis
WO p0oSI2q sever e conbi ned i munodefi ci ency) m BPEI/EB2004/000109
anot her approach for the analysis of the STIC and
their potential in the treatpgent of autoi nmune
di seases. SCID m ce possess6 either T nor B cells.
Their i mune system can be reconstituted by transfer
celdf é€e§9@@ilﬁt@ Siispopuiuatd ¢ty ofent waoi@lu%ewslacrhegé control

enefAI3N ot fike ThRuile oy SPBRFbuC To 0 it colitis with

chreontr ohnfmamma‘csenl ndugest hodiey el ppyteait (ifs the so-called
“ spontanepus colltls with chronic inflammtion. This
Cgdef CiYst¥MN SAFHSSRF BAF-bAOT CBRPPRAF COPRIARPPLal coli-

tist rﬁi‘sfn%emd&leé)f eCBr Orl\h&d@é(zper L—;merggal 280l iy hk§ idbdel of
mce" [see e.g. Midfer, J . . IIA new nodel of

chromdenice lddliist il | HC B mlﬁﬁcenldml@@de@ybyamipw@./etransfer of
CD6t2&.arn% Da'+ %f %%Zsl‘ W-‘- -q:scejlrll e ht&la?ég thgle of in-

egulatory rol e of erleu |n pop s*
terPatitdbi-6l ogpy ‘é@op]t?d)sls'ﬂ@a(caeaz))]lotmat7a1 | WD +I0F&  (2002) ]
specific analysis of cell populations involved in the

tha&ev%%%%nfnor‘fﬁ cHFEisias aélﬁlé?ﬁéﬁpl%f ofCadt oPPRMAelons  in-
voldefeasetnelNe ‘3%méﬁﬁ#¥ﬁﬂk$f¥€i§ 5? gxagLogoibe e gut01m~

pot ent | al of STIC'in e treatnent colltls I nduce
munipy damedeeegul at ed i mmune systern. This nodel allows

nore mechani stic studies, but is con sidered to be the

weaker system conpared to the DSS nodel sys tem (see

heExadle & aboye) hbesanseot fé&aimmne;we/%@mrﬁ@lamtof STIC in
fully repopul ated. SCID BALB/c mice (18 to 22 % each)
the gespacal Pht Cogdtitordsced] bt fdn derepulate e@mune Sys-

tem /%?Q- oc%% %iigwgl g1'5r-|e— ‘1“[%'%}11%11"1%@1@ esg:JJl(gE S%@@r@s con-

nor ma C mce using t magnet I'c -
31dered to be the weaker system compared to the DSS model sys-

tem (see Example 8 above) because the immune system is not

fully repopulated.

SCID BALB/c mice (18 to 22 g each) receive an intraperitoneal
injection of 1 x 10° CD4%/CD62L~selectin™® T cells isolated
from spleens of normal BALB/c mice using the “Macs” magnetic-
bead cell-sorting system (Milteny Biotech, Germany) in PBS.
The mice were kept with unlimited access to water and standard

chow.

Within 4 to 6 weeks after transfer of the CD4%/CD62L-

high

selectin T cells the mice develop colitis. The development

of the colitis is determined by judgement of weight changes.

The mice were subsequently randomly assigned to three differ-

ent groups:
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bead cell - sorting system (MIteny Bi otech™ Germany)

in PBS. The mce were kept with unlimted access to
wowrdosnosmed st andard chow . Wthin 4 to 6 weeksPEI/ER2004/000109

transfer of the CD4 +/ CD62Lsel ectin hxgh T cells the

m ce develop colitis . The Evelopnent of the colitis

is determ ned by judgenent wei ght changes. The m ce

wer e subsequently randomy assigned to three differ
grogpt lgloape) ;: gf oupelis (aftey inbtwetksnapfethinicolationinduc-

of the colitis.induc tion _by.adm nistration.qQf t gg%
+/ CD62L - selé%??n %Vghagm&éﬂﬁgr?ﬁéoﬁicgfreég¥%egﬁ% D62L-

.5 in ternatiosbdctihtes® hepesiTs | thd. Rbcé kePBSved 62.5 in-
intravenously (to prevent thronbosis) followed 30 sec _
later by adm HFSR3EteRAl obn6tR TEPASHIC ¥7 ofrarn ™1 FBS in-

genetically i9§§$éﬁéﬁfﬂgggﬁxﬂnﬂésvéﬁ?e:§%$gﬂﬁé%fé% followed

intravenously in 1 m group 2 (n ) : firs

control group3®esetviageonby theiGDétrAtCHE2bf- 5 x 10° STIC
selectin high T cells but did not receive_any further

cel | injectiofremter genebksalyyoligentinaiofiosegonguse (see

control groupgecei¥ing the CRA K (L palsel ept iggd: Lgh
T cells. After 6 eks %he mice re ceived 62.5
international units heparin in 0.25 ml| PBS

i ntraven ly_(to_prevent .thronbo sis).followed 30, sec +

Tz & (B Ll RHSET ASTIOE 3006 SeChivRar crier the. CDa/
from an genettpebl.ysédestigat” dongel MUERH( S€Rd Exadpleceive
2) intrave nously in 1 ml| PBS. "Control cells" are

the same as deRynfdrihpeexaddl el® gHem afital & Wasksof

bone marrow cells " peripheral blood cells

group 3 (n=10): second control group receiving the CD4'/CD62L-
selectin™® T cells. After 6 weeks the mice re-
ceived 62.5 international wunits heparin in
0.25 ml PBS intravenously (to prevent thrombo-
sis) followed 30 sec later by administration
of 5 x 10° “control cells” from an genetically
identical donor mouse (see Example 2) intrave-
nously in 1 ml PBS. ™“Control cells” are the
same as defined in example 8 (non-cultured mix
of bone marrow cells, peripheral blood cells

and spleen cells).

All rats are sacrificed 10 to 12 weeks after transfer of the
disease inducing T cells or when the control animals develop
signs of colitis Jjudged by weight changes within the basic

control group 2.

Similar to the DSS model described in example 8 the body
weight of the animals was measured thrice a week during the

entire experimental period. Changes in the animal body weight
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and spleen cells) . Al rats are sacrificed 10 to 12

weeks after transfer of the disease inducing T cells
wo@roodkess2da he control animals devel op signs of POI/EP1084/000109

judged by wei ght changes within the basic contro

group 2 . Simlar to the DSS, nmodel described in

exanpl e 8 the body wei ght of*% he ani mal's was neasur ed

thrice a meek during the entire experinmental period.

AreCRfesSed thie Renernt bodyl gkt ghoas eoexeﬁe@éedmtnh reference

to pﬁ{epev%l Pf‘@'(gPt thgs 1%r %alvge?? th:ﬁ‘[ee e{ﬁgcgeégn lPH of the

wei ght of the mce meeks egi nnin
expaqmmamuﬂwhaduﬂhdyum@¢éﬂmeVﬁhéheemelkhéhapgpyAgaxwl1changes

1%1”968 i n t£ £ e of about 5 - re éon5|
in De"Sigmi 7t @ > ThelThanges Fﬁth °b% tSlgnlfl‘
car@f. the mce in the course of the entire experinenta

period are shown in Fig. 9 . After 6 weeks mce of al

groups are of al nost the same body weight. Wile the

Théﬂgﬂgﬁégéa Bnggafsﬁghﬁﬁt o%EQEé &1 %Pgﬁéhgh% course of

after rds uat e age - epen garn
thaﬁemtﬁgmtexpEEEménbait@eqyuduhxé yhbweahadﬂmglmws After 6

( gf well as nmice treated with "control .
%ﬁé Qﬁc%ﬁ?%r WEEREPEgREEp °F 219sisphe gsame body weight.

WhiGRAH At d %@l 1y & edieesh gefns@&cbeéxeweg%e(@ 0&&@% pol = @)
no gain at all (group 3) during the pro gression o

aftaeadisedsmdsTHe vaib iedegrat eragevdbpesdehtapped frfomeight,

; p gr th ndar.d devj at | 1S always _
ml(% r%]\%vgmlga% .go]iucpu Aredr gt e‘i@t LH S s%%f’ﬁ“?@?ng(sgﬁ?élpan?nﬂ s-)
welllhe agol mhcéengtdutoadl thierspMeentweilghtedistheseter 6 weeks
ani ralLs were determ ned. Both val ues allow an

(97040 it iondF  HhevexBerfOBPaTHE 1 vdvat reoudndt grénnoef body
wellY &RAUS 1Y€ or no gain at all (group 3) during the pro-

gression of the disease. The values are mean values obtained
from 6 mice per group, the standard deviation is always below

+ 15 %.

Immediately after sacrifying the animals the colon length and
the spleen weight of these animals were determined. Both wval-
ues allow an estimation of the extent of inflammation, but

are not very sensitive.

Figure 10 illustrates the results of the measurements of the
colon length (Fig. 10A) and the spleen weight (Fig. 10B). As
can be seen in this Figure, the colons of animals treated
with STIC (group 1) are significantly longer (about 11 cm)
and their spleen significantly smaller (about 50 mg) than
that of control animals. The control animals of group 2 have
shortened colons (about 10.3 cm) and enlarged spleens (about
100 mg) indicative for severe inflammation, whereas the ani-

mals receiving control cells (group 3) develop less severe
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Figure 10 illustrates the results of the neasurenents
of the colon length (Fig. 10A) and the spl een wei ght
W@ Bi0g/oosb@B) . A s can be seen in this Figure, PEEEP2004/000109
colons of animals treated with STIC (group 1) are
significantly | onger (about }1 cm) and their spleen
significantly smaller (abou? 50 ng) than that of
control animals. The control animals of group 2 have
symghons erell colldivg s( atfeaion0. Bevaphandenl 4fl-éensm and
bout .1 indicative for severe inflapnati ;
spl%\%érgg%ggﬁgng)nfl T %t régelm i ngcocéjn ) %Jél I[Egg( gér%%ll}pr and
malséevelreppl €3s seavier esywponsdvineal | tositisl compemgichsto the
~of _about 10.6 ¢m and spl een wei ghts of about 60 ng)
anl%%%ﬁaFé@aF%dtHétEoFP?OETéﬁi(ﬁﬁng(é?oup 2), but a nore
advanced colitis conpared to the aninmals treated with
the STIC (group 1). Subsequently, in a further .
Subsg@geenhdmi , ithea c6hohherssuwondschitst diyyi ealpyp tissue was

. _stained_with Hematoxylin &.Eosi st akn.kng; .
nisfpThgRealy” SETHE Y Lth RebRRL O gEh X PR D se stain
ingH stoopat hal.egy:arAl Genpl €f erRef er(ediee,) ;vadlabdra& &y Histopa-

Churchill & Liv - ingstone, 1994). As alre%%é , ,
thodegif | Be P Btamreiererfer c8Rldi th oh 6f (hehfiiddsa & Biv-
ing¥8Sn8Coned.hy two dndependenilyigeli ng pabhphOIS! Sshe con-

that were blinded with respect to the experi nental .
ditdesi gif. thhe meorsagwsshempfat biie twacdsulapenddrt kangcting

s.in,Exanpl . score, 0.heal thy unobtrusiyve, finding, -
oatBRLpBLSERI At CETTT ?,9%58% S dar A e ol P%le Jexperi
men$80r 8ediBBAVYheOlsicorS ngAREHeeR Efdh WHeermidyea Cohst tBe same

acconpani ed by destruction of the whole nucosa. The
as apeF#gBPd€oPé is shown in Figure 11. Six weeks after

score 0 healthy unobtrusive finding;

score 1 minimal colitis;

score 2 moderate colitis;

score 3 heavy colitis; and

score 4 ulcerative colitis accompanied by destruction of

the whole mucosa.

The average score is shown in Figure 11. Six weeks after
transfer of the treatment the control animals of group 2Z re-
ceiving no cell injection have an average score of about 3
indicating heavy colitis. The mice of group 1 receiving STIC
and the mice of group 2 receiving control cells after 6 weeks
have significantly reduced average scores of about 1.5 (indi-
cating minimal colitis; group 1) and about 2.5 (indicating

moderate colitis; group 2), respectively.

These results are again consistent with the findings of a

histological evaluation of the colon sections stained with
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transfer of the treatnment the control aninmals of group
2 receiving no cell injection have an average score of
W@bwawn0820 ndi cati ng heavy colitis. The m ce of PQI/BP3904000109

receiving STIC and the m ce of group 2 receiving

control cells after 6 weeks have significantly reduced

aver age scores of about 1.561indi cating m ni mal

colitis; group 1) and about 2.5 (indicating noderate
HeEcakl tdasy gy osipe) inr @pentd VEL y (mdbesEicesibhs xarld0) . Fig.

ain_consistent wth the findings _of a histologica

12 %gﬁlﬁé@PéﬁréFetF3606P8ﬁ1§é€PlGﬁéc§ﬂéFﬁb@§M§ $°f group

3 wcl:ﬁ%hberéﬁ§fhé@ Ghevee 12 (3Ped)fiieti®noh 19P) colfiids with
2 AABillustrate the condition of colons of aninals

CD6bLmﬁ?duEE§lﬂucﬁptmnaxamplaﬁtBQQWe@aﬁhaﬂ'mnﬁﬂkﬁﬁ&#ﬂqﬁ with
colitis wt 2L, high T cell Bot h _ex sh .
mon U REF NP atrSh THH Honhclaar 601 Miaar s PHtegrity,
cryptbabanteabhnbos s rofl trueasal olfntiﬂw idubmedyqd gledagescularis

and infiltration of the sybnucosa and nq;cularis
PropFbpr tayPayefNIPAFEERI 6/ ofcONdditr sl | stUHIR-REE and v~
int%?%eﬂgﬂ—ggiﬁ%f5£§&0nmonégyeggatSgrﬂpgacyffémdeﬁlagg bone-
rom bl'ood, bone - marrow and or spleen tissue) as
mardGWCﬁthdodi$pﬁﬂe¢wEisauenonﬂmudb@@mlbed did not prevent

i nfi tratlo and Ioss s .can _he seen
MONGBEF eaéo?ﬁ péBFgE% %&8 ﬁ' Tt i 5% nuc&ga © seen
in Fﬂ@'|HQ@VbonBWthhéﬁ@@ﬂh@ﬂ”éﬁ%okﬁﬁoﬁf&hb&@@ﬂtﬁalssubmucosal
propria is still intact. Adm nistration of STIC after
infgdErptsonnaddhi dVmRRAEIDERL PRphtiec dusEWgtisunrgpria is

stlﬁﬁ'sll'nq: %tted td?ﬁﬂé@:qﬁélér{]t &8 lS&YLC( F'ﬁerlfgcéf%% s l ﬂnductlon

col on SeCtI ons speci nen onl m no ocyte
w1thnf01j6tzr1§tﬁhom aed loy ygﬁtof@sﬁdhydameldamagedt dhehenucosal in-

nucosa and_nuscul ari s propri ers in_the,an
tegF&%%d (5édel §§éﬁ%nt§ncéﬁ%ﬁys§§§} ?ﬁ%n?%gﬁ?{htﬁ%eClmen only
mlnﬁgsq hohebtained rfak bhe RAMY Ayt oo S Gidodamage to

he treatnméent of dextran sulphate sodi um ( DSS) -
the submucosa and muscularis propria layers within the ana-

lysed bowel segments can be seen.

Similar to the results obtained for the administration of
STIC for the treatment of dextran sulphate sodium (DSS)-
induced chronic colitis (see Example 8 above) it is shown
here using the CD62L*/CD4" SCID transfer model of chronic ex-
perimental colitis in mice that STIC are capable of suppress-
ing or clearly alleviating symptoms of the induced colitis.
STIC-treated mice show an adequate age-dependent gain of
weight (Fig. 9), their colon is significantly longer (Fig.
10A) and their spleen weight significantly lower (Fig. 10B)
than that of mice of the control group suffering from severe
inflammation of the colon. Finally, the histological score of
STIC-treated mice is significantly lower compared to un-

treated animals (Fig. 11) and the histological analysis of
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i nduced chronic colitis (see Exanple 8 above) it is
shown here using the CD62L +/ CD4+ SCI D transfer node
w@Roosiosre c ex perinental colitis in mce thatPSIVER2084/600109
capabl e of suppr bssing or cIearIy al l eviating
synptons of the induced CO|I% STIC - treated mce
show an adequate age - depeﬁ ent gai n of melght (Fig.
9), their colon is significantly |longer (Fig. 10A) and
coleheRecspbasn ofeimjine stepifedanity BEWEr stEMg. orgp) minor to
t _of f Cc rol group suffering from
e ggﬁéFéH?n cgh 18 ?Esh 95ZIon.gFinglly, t he °
h|stolog|cal score of STIC - treated mce is

significantl| ower conpared to un treat mal s .
Comwgﬁd Ymhahﬁetﬁéfﬁ?%t% oﬁheaFrsﬁslrﬂ%Fs gf 88?%15 with STIC

theS&kfk O OboHECEand FEA edanilish é&%@%l O%Nodﬂ NQe1li® and
no synptons of colitis (Fig. 12 npar ed h the

spleehecteldfs t hepresanhing dfhecohphirsuhinasFdC qehleISm gbtained
f n [ OW.C [ raI c H

exofl RS TBREOWLCSLbger L BRSEo HLAgE,o8 3ot conery e

ducébtéfﬁ&daﬁ&QﬁB&h@eSﬁhﬂ&ﬁl@ftﬂﬁ%ﬁﬂ&ﬂWlﬂh(ﬁhéﬁ@lbelSsa(group
significantly re duced efficac since animals treated

3) WRRY{ HRE caqVeTEgr BUPPEPMEhoW dbr ey erf® Wiphptighs animals

tre&EéH %E%E %@%@d F@gan©wmf%§/§%“f¥jﬁﬂdh1§¥1cb&ﬁiﬂar§ to the
B, 11 and ) Contrary to the results obtai ned

resuhtEx@mlaensdugnngExaﬂr@IBsg nmodéhgsyseeMSS madel npgetem, in
of colitis induction vm eahl s
eheChRERel o PALhE ABFLCEOCR Faviald eho sy RptoRs Tg control

celssmarexkent, t6i ACeetrhetantnel sympeenyi 8g tbrRecertenk, since
cells exhibit | ess severe synptons conpared to the

thec it sanf e sV inat the mitictlei gelhpy sgbiodt |}ess severe
symﬁgeﬂéd%gﬁﬁaW%ﬁhfkth&§SHEﬁ§rQi Exapphe %ha&?%&naﬂétnrecelve

pro eS clear evidence that the STIC of
anyi peéntion are capabl e of treating autoi mmune
di seases. C ai ns
In accordance with the results of Example 8, this again pro-

vides clear evidence that the STIC of the invention are capa-

ble of treating autoimmune diseases.
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1. A process for the preparation of autol ogous cells
for the prevention and/or treatnent of diseases

waswsoizmeed with disturbed self-tol erance in aPEHEPB®N/000109

characterised in that a) nonocytes are isolated from

the bl ood of the patient to $h0n1the cells are to be

adm nistered; b ) the nnnoc9 es are multiplied in a

suitable culture nme di um which contains the cellul ar

grow h factor M CSF; c) the nonocytes are cultivated

simul taneously with or fobigm%gg step b) in a culture

medi um containing g - |FN, d) the cells forned in

step c) are obtained by separating the cells fromthe

culture medium 2 . A process according to claiml

characterised in that the nonocytes are of human

or p\ObRocdss éoEr@ﬁeS r@ﬁﬁ@éghaﬁ be el@bMBgdu8l célls for the

characterised in tha e nonocytes are iSolated from

t herpveptipn swekox nergrimeiHat ofiexdlsesadse avpoeiasd with
h cy i nt. jn_a t o

10§g8§¥?g?§reﬁ§§.?o t%a%?%tarﬂcmiﬁéﬂgﬁﬁh,i%h?%%é@$§{sed in

i sehate. 4. A process according to clains 1 to 3,.

characterised in that the cells formed in step c) or

obtained in step d)are selected by binding to the

angl bﬁl%ogwggc%‘}ebyléﬂeaﬂycprff‘@rﬁatﬁgl baldgee Q_SM:he patient

A process according to clainms 1t

chara@pewhgmdthn ﬂhélsaﬂbﬁgt©hbec@dmsni$ﬁ¢m§ﬂan step

c) or obtained in step d) of claim1l or obtained in

the selection step ac cording to claim4, those cells

ar 8)sehectedosyiteb eeexpiesspiihedant gersi€BBlandulite me-

on their cell surface,
dium which contains the cellular growth factor M-CSE';

c) the monocytes are cultivated simultaneously with or
following step b) in a culture medium containing vy-

IFN; and

d) the cells formed in step c) are obtained by separating

the cells from the culture medium.

A process according to claim 1 characterised in that the

monocytes are of human origin.

A process according to claims 1 or 2 characterised in
that the monocytes are isolated from the blood in such a
manner that next to the monocytes also lymphocytes are
present in an amount of at least 10% by reference to the

total cell number in the isolate.

A process according to claims 1 to 3, characterised in

that the cells formed in step c¢) or obtained in step d)
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6 . A process according to clains 1 to 5,
characterised in that the M CSF concentration in the

wa@odoses2rediumis 1 to 20 ng/ 1. 7 . A processPCT/EP2004/000109

according to clainms 1 to 6, characterised in that,
subsequent to step b ) the ggnocyt es are cultivated
for 24 to 72 hours in a cultdre nmediumcontaining g -

I FN, the cultivation in the presence of g - IFN

begirfniSid Tted dwdytndiner tehdhgegmminpwfproduced by the
cukt [ : . ss according to claim

1, lk‘&hé?gg?‘gr%gg ?:hpl? h]g Mt%%@%ggfl FN concentration in

the culture mediumis 0.1 to 20 ng/m . 9 . A process
according to clains, 1 to 8 characterised in khat

he, ,
-t ofalPTRFITIV 2R FON PERY 080i (18 b FOanty cf ?§a2£?61§ed in

daysat lnorRy PEREET21AGCOESHRG It @nClAdP &)t @19 obtained in
characterised in that subsequent to step d i of claim

1, séePsgbsefuehitaifp } her selbeeineh shepbecasedrgiagnt gtep ac-
cl ai .4 _and 5 el | e n [ I ta
cerrtaifeine ekt & | VPP NEE S fted Thisn co
pr exesesacchedangiyens| @bBsadd toDI) ahatlacterdslield surface.
that the cells are suspended in a freezing nedi um and

are subsequently deep frozen. 12. A process according

. topcl@idpdds characdghd sed idndhad ihed r@,eigggr%gékéﬂbed in

conprises fetal calf Serum (FCS) or hunan

corppatti Bitee rCHR apdnORBOratiBon Adnoltdbgouseltes medium is 1
th%ﬁpr%yent'on and/ or treatnment of diseases associ ated

W t &isyg/ éd self - tolerance in pa tient,

obt ai nabl e by any of the processes according to clains

1to 12.
7.

o

10.

process according to claims 1 to 6, characterised in
that, subsequent to step b) the monocytes are cultivated
for 24 to 72 hours in a culture medium containing vy-IFN,
the cultivation in the presence of y-IFN beginning 3 to 6

days after the beginning of cultivation step b).

A process according to claim 7, characterised in that the
y-IFN concentration in the culture medium is 0.1 to 20

ng/ml.

A process according to claims 1 to 8 characterised in
that the total cultivation period in steps b) and c) is 4

to 8 days.

A process according to claims 1 to 9 characterised in
that subsequent to step d) of claim 1, or subsequent to
the selection steps according to claims 4 and 5, the
cells are suspended in a suitable cell culture medium or

in a PBS or NaCl solution.
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14. Cells according to claim 13 characterised in that
they co- express the antigens CD3 and CD14 on their

w@edos/0ewee0 f ace. 15. Cells according to clai ns RGI/BP20041000109

11.

12

13

14.

15.

16.

17.

18.

characterised in that they are of human origin. 16.

Cel | preparation containing_the cells according to

claims 13 to 15 in a suitabP® nedium 17.

Phar maceuti cal conposition containing autol ogous cells

of ArdriSasSsc aE¢eidinior tehelprdiagent | 6a arfd/ erafpeterised in
”%ﬁgﬁe%e%e?iée?%? ﬁéggﬁagge%wgt? Qb%ﬁﬂgbﬁgdiﬁhf and are
tol'erance’in a pa ent. . armaledti ca onposi ti on
conubdisegngnthe detpsfasceiding to clains 13 to 15 or

the cell preparation according to claim16.19.

Phar maceuti cal conposition according to clains 17 and

.18af @i-olhespreveptii A ggdé%iﬁm@lt ceatAeRbr@Ged in that the

aut ol mmune di seases . . Pharnmaceutical conposition
acéoegiziagat pediamnsonprandsigetal chéfpsevent (6RS) or human
an rt E ntg of _allergies. 21. Use of the

ce%@g S8C§F§%§§é?%eEF%i%%d1@”$%'15 or the cel

preparation according to claim16 for manufacturing a
pharmaceuti cal conposition for the prevention and/or

‘tr EXCRERPOBF FiSdddselPTasEBRI ATEY SRR di FidrPedtreatment of

selffitelhebancesRd o tHse JAGEOr i M & b 12401 OFakde in pa-
prevention and/or treatnment of autoi mmune di seases.

23 tigns, ofoldiadinald®, lharast erf sttei midrassdmwe according to
au%ginnunﬁ gisizse is one or nore of the di seases

sel"e€&8 fr &M rfieumati c di seases with autoi mrune

features, diabetes nmellitus, autoi mune di seases of

t he bl ood and bl ood

Cells according to claim 13 characterised in that they
co-express the antigens CD3 and CDl14 on their cell sur-

face.

Cells according to claims 13 or 14 characterised in that

they are of human origin.

Cell preparation containing the cells according to claims

13 to 15 in a suitable medium.

Fharmaceutical composition containing autologous cells of
monocytic origin for the prevention and/or the treatment
of diseases associated with disturbed self-tolerance in a

patient.

Pharmaceutical composition containing the cells according
to claims 13 to 15 or the cell preparation according to

claim 16.
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vessel s, autoi nmune di seases of the |iver, autoi nmune
di seases of the thyroid, autoimune di seases of the

W@ 2mws5003k0 ner vous system and bul | ous skin di SBEBEEBR2004/000109

109.

20.

21.

22.

23.

25.

26.

24. Use according to claim?21 for the prevention

and/ or treatnent of aIIergiéﬁ. 25. Use according to

claim 24, characterised in at the al lergy is

sel ected fromallergies induced by non-self proteins,

or Ramirea eribsiteric esompri Wil dmorgept ¢inmbt et gheéys 4. and 18

Us ccordi I m aracter] . that the .
alg?grégmisgg%%§%€£%ﬁff%ﬁ?ﬁ%?fé%%re%%%$%¥%a Ig?gi%%€01mmune
I ndusealdrys dr ugs, chemicals, viruses, bacteria, fungi,

food com ponents, netals, gases, cat skin scale and/or
animal hair. 27. The use of self-tol erance inducing

CebhSrReCONt AUl t Qo IBi I8 L8cdPdOigt Be eeblims 17 and 18
preparation of claim16 for in vitro generating and/or

pr 5phgBlE$ g eNal logo e d/egulthe Grrﬁatmemﬁinﬁﬁoéﬁ%g.les .

28. The use according to claim 27, wherein the

regul atory Tl ynphocytes co- express the antigens CD4
ands€D25 thetbells cattosdifi@cier 2Paims pIdcesslfoorthiee cell

generati on, and/ or propagati on of, autaql ogous re atory
T-DFRBROEYtbs 2CCREFAPEor Feod AT hdP 0F  mant 2Zeirdng =

sebhalRheL@ncsai Ndushigs celds aesor ding ter&t@htBod3 and/or
to 15 or a cell preparation according to claim16 are

cotreatmewiat exf wliliseaseaut afagolstad |IWinghodyjssugbega self-
ration, _and b ) the regulatory T- |ynphocytes are
op%?gES?P§ebbtained

Use according to claim 21 for the prevention and/or

treatment of autoimmune diseases.

Use of claim 22, characterised in that the autoimmune
disease 1is one or more of the diseases selected from
rheumatic diseases with autoimmune features, diabetes
mellitus, autoimmune diseases of the blood and blood
vessels, autoimmune diseases of the liver, autoimmune
diseases of the thyroid, autoimmune diseases of the cen-

tral nervous system, and bullous skin diseases.

Use according to claim 21 for the prevention and/or

treatment of allergies.

Use according to claim 24, characterised in that the al-
lergy is selected from allergies induced by non-self
proteins, organic substances and/or inorganic sub-

stances.

Use according to claim 25, characterised in that the al-

lergy is selected from hayfever and/or allergies induced
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fromthe culture nedium 30. A process according to
claim?29,- characterised in that the regulatory T-

wO g09phassyd es co- express the antigens CD4 and BOREP904/000109
their cell surface. 31. A process according to clains
29 or 30, characterised in4gat the regulatory T-
| ynphocytes are obtained fromthe cul ture nedi um by
FACS sorting.32., Regulatory T- | ocytes .obt ai nabl e _
byPY MU e caSH P 3 nk L5 st5, sHIBBS N3RS AT R com
anftéhodies pleduced Pysthe hybri domm cebhlki nen®Bdt animal
ACC2542 for the detecCtion and/or selection of
atadlogous cells suitable for the prevention and/ or
treatment of di seases associated wi th disturbed
selftolerance in a patient. 34. A nethod for the

27. preventisen and/wyl frtedigreniceof idisehses @slslori aredrding to

with disturbed self-toleranCﬁéin a

atjent, :
chatatter +3e80i A2t 1R HPhGF 085?P85?%§03f950ﬁ%ﬁ§m 16 for
ampyni, ; pf ot §endrt ol QYoMSA L8 | Srosseieing Let6laydms 18egula-
to 15 or thé autol ogous cell preparation according to
cl abny 15-1wupdtdviiestered to the patient. 35. The
met hod according to claim34 for the prevention and/or
treat nent of autoi nmune di seases. 36. The net hod

28. actredipg tecekainy3be Wiera 271 hevieanaimmiine dégebseory T-

is one or nore of the diseases sel ected {ronwr?sggaticth .
di ¥ERRRCVFeH FRTOFRFRTR Fot UPELIcRf JpRt e yge thetr
au&giﬂnyggfgéégases of the blood and bl ood vessel s,
aut ol nmune di seases of the |iver, autoi nmune di seases

of the thyroid, autoimmune di seases of the cen tra

29. M€ VOB%oggggenkogndtggllg%%e§gkgoglsgga?8r propagation of

autologous regulatory T-lymphocytes, characterised in

that

a) self-tolerance inducing cells according to claims 13
to 15 or a cell preparation according to claim 16 are
co-cultivated with an autologous T-lymphocyte prepa-

ration, and

b) the regulatory T-lymphocytes are optionally obtained

from the culture medium.

30. A process according to claim 29, characterised in that

the regulatory T-lymphocytes co-express the antigens CD4

and CD25 on their cell surface.

31. A process according to claims 29 or 30, characterised in

that the regulatory T-lymphocytes are obtained from the

culture medium by FACS sorting.
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32.

33.

34.

35.

36.

37.

38.

37. The nethod of claim34 for the prevention and/or

treat nent of allergies.
wob@seds2d he allergy is selected from all er gi eBCT/RP200€0D0109
_ or gani ¢ substances and/ or
I norgani ¢ substances. 39. T
wherein the allergy is selec
dr ugs,

by non- self proteins,

aIIerg#es i nduced b

38. The nethod of claim 37,

nmet hod of cl ai m 38,
ed from hayfever and/or
chenm cals,

g§§88 brocess of

excreta.

o Uundir1yre QCEEﬁﬁon%9¥%ln%R&%I§’
ank B, skid s¢adse, hair and/or ani nal

The use of the antibodies produced by the hybridoma cell
line DSM ACC2542 for the detection and/or selection of

cells suitable for the and/or

self-

autologous prevention

treatment of diseases associated with disturbed

tolerance in a patient.

A method for the prevention and/or treatment of diseases
associated with disturbed self-tolerance in a patient,
characterised in that a pharmaceutically effective amount
of the autologous cells according to claims 13 to 15 or
the autologous cell preparation according to claim 16 is
administered to the patient.

The method according to claim 34, for the prevention
and/or treatment of autoimmune diseases.

The method according to claim 35, wherein the autoimmune
disease is one or more of the diseases selected from
diabetes

with autoimmune

of the blood and blood

rheumatic diseases features,

mellitus, autoimmune diseases

vessels, autoimmune diseases of the liver, autoimmune

diseases of the thyroid, autcimmune diseases of the cen-
tral nervous system, and bullous skin diseases.

The method of claim 34 for the prevention and/or treat-
ment of allergies.

The method of claim 37, wherein the allergy is selected

from allergies induced by non-self proteins, organic

substances and/or inorganic substances.
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The method of claim 38, wherein the allergy is selected
from hayfever and/or allergies induced by drugs, chemi-
cals, viruses, bacteria, fungi, food components, metals,

gases, animal skin scale, hair and/or animal excreta.



